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CocraBurenbr — CamaxoBa HMpauna HapumaHoBHa, cTapiivii MpenoaaBaTeNb
npodeccuonanpHoro komwremka JII'YHX.

Buyrpennuin peuenseHt — [llaxpyeB Pamazan ['amkueBud, crapmmu
npenojaaBartessb npodeccruonanbHoro komiemka I VHX.

Bremmnuii penienszentr — Maromeno I'acan MycaeBu4, JOKTOp (u3.-MaT. Hayk,
npodeccop, 3aBenyronuit kageapoit «OO01Iel U SIKCIEPUMEHTANbHON (DU3UKU U METOIUKU
ee mpenoaaBaHus» J{arecTaHcKOro rocy/1apCTBEHHOTO MEJarornueckoro YHUBEPCUTETA.

DoHO oyeHnouHbIX cpedcms YyuebHo2o npedomema «Duzukay paspaboman 8
coomeemcmeuu ¢ mpebosaHuAMU hedepaibHO20 20CY0apCmMEeHH020 00pA308aAMENbHO20
cmanoapma cpeoHe2o npogeccuoHarbHo2o obpasosanus no npogeccuu 08.01.05
Macmep cmonApHO-NAOMHUYHBIX U NAPKEMHbIX pAbOm, YMEEepPHCOeHHO20 NPUKA30M
Munucmepcmesa obpazosanus u nayku Poccutickoti @edepayuu om 25 oexabpsa 2017 e.
Ne1259, 6 coomeemcemeuu ¢ npuxazom Munucmepcmea oopasosanusi u Hayku P® om 14
urona 2013 2. Ne464 «O6 ymeepowcoenuu Ilopsaoka opeanuzayuu u ocyujecmeneHus
00pazoeamenvHol  0esIMelIbHOCMU N0 00pA308aAMENbHbIM — NPOSPAMMAM — CPEOHe20
npogheccuoHanbHo20 00pazo8anusy, 6 coomeemcmeuu ¢ npuxkazom Munucmepcmea
obpazoeanus u Hayku Poccutickou @eodepayuu om 17 masa 2012 2. Nedl13 «O6
ymeepoicoeHuu  edeparbHo20  20CYO0apCmMEeHHO20  00paA308amMenbH020  CMAHOApma
cpeoHezo 0bue20 0opazo6aHusLy .

@OoHJT OUEHOYHBIX CpeAcTB yueOHoro mnpenMera «®Dus3uka» pa3MelleH Ha
ounmamsHOM carite Www.dgunh.ru.

CanaxoBa M.H. ®onpa oleHOYHBIX CpencTB ydeOHOro mpeamera «Duszukay s
npodeccun 08.01.05 Mactep CTONAPHO-TUNIOTHUYHBIX U MAPKETHBIX paboT. — Maxaukaina:

JTYHX, 2022. — 130 c.

PexoMeH10BaH K yTBepkJeHHIO YueOHO-MeToaudeckum coBetoM JII'YHX 28 mas
2022 r.

PekoMeHI0BaH K YTBEPKIEHHUIO PYKOBOAMTEIEM OOpa30BaTEIbHOW MPOrPaMMEI
CIIO — mporpaMMbl TOJATOTOBKM KBIM(DHUIIMPOBAHHBIX pabOYMX M CHYXKAIIMX [0
npodeccun 08.01.05 Macrtep CTONSIPHO-TIJIOTHUYHBIX U MAPKETHBIX padboT, AOysiaeBoi
O.M.

OnoOpeH Ha 3acenanuu [leparoruueckoro cosera IIpodeccrnonanbHOro Koy Ka
24 mas 2022 r., npotokost NelO.


http://www.dgunh.ru/
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Ha3nayeHnue )oHIa OLICHOYHBIX CPEACTB

®onp onieHouHBIX cpeacTB (naiee ®OC) pazpabaTbiBaeTCs ISl TEKYIIETO KOHTPOJIS
yCreBaeMOCTH (OIICHMBAaHUSA XOJa OCBOEHHUS Yy4yeOHOTo MpeameTa), Uil MPOBEICHUS
OPOMEXKYTOYHOM arrectaniud  (OLICHUBAHUS IPOMEXKYTOUHBIX W OKOHYATEIbHBIX
pe3yJabTaToB 00yuYeHHsl ydeOHOro mnpeaMera) oOydarommuxcs y4eOHOro mpeaMera
«Duszuka» B LENAX OMNPENEICHUS COOTBETCTBUS MX YYEOHBIX JOCTHIKEHUM MO3TaITHBIM
TpeOOBaHUSIM 00pa30BaTEIbHON MPOTPAMMBI CPEAHETO MPOPECCHOHAIBHOTO 00pa30BaHus
— MPOrpaMMbl MOATOTOBKU KBAIU(PUIIMPOBAHHBIX padounx, ciayxkamux (naiee IITIKPC)
no npodeccun 08.01.05 Mactep CTONSIPHO-TNIOTHUYHBIX U MAPKETHBIX padoT.

®OC yuebHoro npeamera «®u3nka» BKIOYAIOT B ce0s: MEPEUYEHb IUIAHUPYEMBIX,
pe3ynpTaToB OOydeHHs Y4YeOHOro IMpelMeTa; OIMMCaHUe ToKa3aTeled W KPUTEPUEB
OIICHWBAHUS PE3YyJIbTATOB OOYYCHUS HA PA3IMYHBIX JTalaxX HUX JOCTHIKCHHSI, OIHMCAHUE
IITKaJT OTICHUBAHUST; TUIIOBBIE KOHTPOJIbHBIC 3aaHUs WJIN MHBIC MaTepHajIbl, HEOOXOIMMbBIC
JUTSI OLIGHKHM OCHOBHBIX BHJOB Y4YEOHOW JEATCILHOCTH, XapaKTCPU3YIOIMIUX JTallbl
JOCTIKEHUS pe3ysibTaToB oOyueHus B mporecce ocBoeHus I[IIKPC; mertomuyeckue
MaTepuaibl, OMNPEICIAIONIMe MPOIEeAYpPbl OIEHUBAHUS OCHOBHBIX BHJOB Y4YeOHOM
JEeSTEIBbHOCTH, XapaKTEPU3YIOIINX ITAIbl TOCTHXKEHHS PE3yIbTaTOB.

®OC chopmupoBaH Ha OCHOBE KIFOUEBBIX MPUHIIUIIOB OIICHUBAHUS:

—  BQJIUJIHOCTH: OOBEKTHI OLIEHKH JOJKHBI COOTBETCTBOBATH ITOCTABJICHHBIM
1eJIsIM OOy4eHUS;

—  HAQJCKHOCTU: MCIOJB30BaHWE €AMHOOOPA3HBIX CTAHIAPTOB U KPHUTEPHUEB IS
OILICHMBAHUS JIOCTHKCHUM;

—  OOBEKTUBHOCTH: pa3Hble 00yJaromrecs JA0JDKHBI UMETh PaBHBIE BO3MOXHOCTH
TOOUThCS ycrexa.

OCHOBHBIMH TIapaMeTpaMH U CBOMCTBaMHU (DOH/IA OIICHOYHBIX CPEICTB SBIISIFOTCS:

—  TpeaMeTHas  HaMpaBJICHHOCTh  (COOTBETCTBHE  MPEAMETY  W3Y4YCHUS
KOHKPETHOTO y4eOHOTO MpeIMeTa);

—  cojepkaHue (COCTaB W B3aUMOCBS3b CTPYKTYPHBIX €IHWHHUII, OOpa3yrOIINX
COJICpKAHNUE TEOPETUUECKON U MPAKTUYCCKON COCTABJIAIONIMX yUCOHOTO MPEIMETa);

—  0o0beM (KOJIMUECTBEHHBIN COCTaB OIEHOYHBIX cpecTB, BXoasamux B @OC);

—  KayecTBO (POHJA OLICHOYHBIX CPEJCTB B LIEJIOM, 00ECTIEUMBAIOLIETO MOTyUYEeHUE
OOBEKTHBHBIX W JOCTOBEPHBIX PE3YJIHTATOB MPHU MPOBEACHUN KOHTPOJS C Pa3THUYHBIMU
ETISIMU.



l. INEPEYEHD IVNIAHUPYEMBIX PE3YJBTATOB OBYUEHUA
YUYEBHOI'O IPEIMETA

VYueOubiit mpeameT «DPu3rKa» OpUeHTUPOBAHA HA JOCTHKEHUE CIASTYIONTUX IeTIeH:

— OCBOCHHE 3HAaHMU O (yHIAMEHTAJIbHBIX (PU3MYECKUX 3aKOHAX W MPHUHIUIIAX,
JIeXKAITUX B OCHOBE COBPEMEHHOM (DU3MUYECKOM KapTHUHBI MHpa; HamOoJiee BaKHBIX
OTKPBITUAX B 00JacTH (DU3UKH, OKA3aBIIUX OMNPEACIAIONICe BIMUSHUEC HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUU; METOJIaX HAy4YHOTO MO3HAHUS TIPUPO/IBI;

— OBJIQJICHUE YMEHHUSIMU TPOBOJUTH HAOIOJICHMS, IUIAHUPOBATH U BBIMOJHSIThH
AKCIIEPUMEHTHI, BBIABUTaTh THUIIOTE3bl U CTPOUTH MOJEIU, MPUMEHSTh IOJIYYEHHBIE
3HaHUA N0 (Pu3uke i1 OOBSICHEHUS Pa3HOOOpPa3HBIX (DU3MYECKUX SIBJICHUM U CBOMCTB
BCILIECTB; MPAKTUYECKH HCIIOJIB30BaTh (PU3MYECKHUE 3HAHUS, OIEHUBATh JOCTOBEPHOCTH
€CTEeCTBEHHO-HAYYHOU MH(POPMAITUH;

— pa3BUTHUE I[I03HABATEIBHBIX MHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM B TMpoliecce MNPUOOpPETeHUsT 3HAaHUW U yYMEHUH 10 (QUBHKE C
WCIOJB30BAaHUEM  pPA3UYHBIX  MCTOYHMKOB  HMHGOpPMAllUM M COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUH;

— BOCIIUTAHHE YOEXKIECHHOCTH B BO3MOXKHOCTH IIO03HAHUSA 3aKOHOB IPHUPOJIBI,
WCIIOJIb30BaHUS JIOCTKCHUN (DU3WKK Ha 0Jaro pa3BUTHS YEIOBEUYCCKON IMBUIU3ALINM;
HEOOXOJIMMOCTH COTPYJHHUYECTBA B IIPOIECCE COBMECTHOTO BBITMIOJHEHHS 3ajad,
YBaXUTEJIBHOTO OTHOIIEHHWS K MHEHHUIO OIMOHEHTa TMpH OOCYXJICHUH TpoOjeM
€CTECTBEHHO-HAYYHOI'O0 COJAECP)KaHUs; TOTOBHOCTM K MOPAJbHO-3TUYECKOM OIICHKE
WCMOJIb30BaHUSI  HAy4YHbl  JOCTHMIKEHHUM, YYBCTBAa OTBETCTBEHHOCTHM 3a  3alUTYy
OKPYKaIOIIEU CPEIbI;

— WCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHWK U YMEHHUM JIJISl PEIICHUS TPAKTHUYCCKUX
3aJa4 IIOBCEJIHEBHOHN JKHM3HU, oOecreueHus Oe30IMacHOCTH COOCTBEHHOH KHM3HHU,
PallMOHAJIBHOTO MPUPOAOTOIB30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpellbl, © BO3MOXHOCTb
MPUMEHEHUST 3HAHUM TIpU pEUIeHUH 3a/lady, BO3HUKAIOIMIMX B  MOCIEAYIOUIEH
poheCCUOHATIBHON JIEATEIIbHOCTH.

OcBoeHue conepxkanus yudeoHoro npeamera «dusnka» odecreunBaeT JOCTHKCHUE
O0OYYarOIIUMHUCS CIEAYIONUX Pe3yIbTaTOB:

 JINYHOCTHBIX:

— YyBCTBO TOPJIOCTH M YBAXKEHUS K HCTOPUU M JOCTIDKCHHUSIM OTCYECTBEHHOM
bu3nueckoil HayKu;

— (Qu3MUYecKu TrpaMOTHOE NMOBEACHHE B MPO(ECCUOHATBHON AESITENIBHOCTU U OBITY
IpU OOpaICeHUH ¢ TPUOOPaAMU U YCTPONCTBAMU;

— TOTOBHOCTh K TIPOJIOJDKEHHUIO OOpa30BaHUS W TIOBBINICHUS KBAIM(UKAIMHA B
n30paHHON TPO(EeCCHOHATBLHON ACSITCIBHOCTH W OOBCKTUBHOE OCO3HAHUE POJIH
(U3UYECKUX KOMIICTCHITHI B 3TOM;

— YMEHHE WCIOJb30BaTh JOCTMKEHUS COBPEMEHHON (HU3WYCCKON HAyKd W
(M3UYECKUX TEXHOJIOTHH IS TTOBBIIICHUSI COOCTBEHHOT'O MHTEIICKTYaIbHOTO PA3BUTHS B
BbIOpaHHOU MTPO(dhecCHOHANBEHOM JesSTEIbHOCTH;

— YMEHHE CaMOCTOSITEIHbHO JI0OBIBaTH HOBBIC i1 ce0si (u3myeckue 3HAHUS,
UCIIONIB3Ysl JUIsl OTOTO JOCTYIHBIE WMCTOYHUKKA WH(POPMAIMK, YMEHHUE BBICTPAWUBATH
KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B KOMAaHJIE IO PEIICHUI0 OOIMX 3a7ad; YMEHHE
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YOPABJISTH CBOEW IO3HABATEIBHON JEATENBHOCTBIO, IMPOBOJUTH CAMOOLIEHKY YpPOBHS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

¢ MeTamnpeJaMeTHBbIX:

— HCMOJB30BAHKUE PA3TUYHBIX BUIOB [MO3HABATEIBHON JACSATEIBHOCTU AJI PEIICHUS
bu3nUecKux 3a/1ay, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOCHUS, ONTMCAHUS,
U3MEpPEHHUs, OKCINEpPUMEHTa) HJisi M3YyYEHUS Pa3NIMUHBIX CTOPOH  OKpY’Kalolen
NEHUCTBUTEIBLHOCTH;

— HCMOJb30BAHNE OCHOBHBIX MHTEIJICKTYyaJIbHBIX OMEpalldii: MOCTAHOBKHU 3aJ]layM,
dbopMynupoBaHUs ~ TUIOTE3, aHaluM3a W  CHUHTE3a, CpaBHEHUsA, 0000IIeHus,
CUCTEMATHU3ALlMK, BBIABICHHUS NPUYMHHO-CIECICTBEHHBIX CBS3€M, IIOMCKA AHAJIOTOB,
dbopMynMpoBaHHs BBHIBOJOB JJII U3YUEHHUS DPA3IMUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
ABJICHHM M TPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTHh CTAJKMBAThCA B
npodeccuoHanpHOM chepe;

— YMEHHE TE€HEepUpOBaThb UJEU M ONPENENSITh CPEACTBA, HEOOXOAUMBIE MJIA HUX
peanu3anuu;

— YMEHHME HCIOJIb30BaTh Pa3JIMYHble HCTOYHMKHU JUIsl MOJy4eHUs (HU3HUECKOM
nH(pOpMalluH, OLIEHUBATh €€ TOCTOBEPHOCTH;

— YMEHHUE aHaJIU3UPOBATh U MPEJICTABIATh UHPOPMAIIMIO B PA3IMYHBIX BUJIAX;

— yMEHHE MyOJUYHO MPEJCTABIATH pPE3YJIbTaThl COOCTBEHHOTO HCCIEIOBaHUS,
BECTU JUCKYCCHM, JOCTYIIHO M TapMOHHYHO codYeTas cojJepkaHue u (Hopmbl
npecTaBisieMol HHpopMaIuy;

+ MpeIMeTHBIX:

— c(hOpMUPOBAHHOCTh TPEACTABICHUM O PO U MecTe (PU3UKU B COBPEMEHHOM
HAy4YHOM KapTHUHE MHUpPA; NOHUMaHUE (PU3UUYECKON CYIIHOCTH HaOIIOJAaeMBbIX BO
BcenenHnolt siBneHui, ponau QUMK B (HOPMHUPOBAHMU KpPyrozopa M (PyHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAKTUYECKUX 3a/1aY;

— BJIaJICHUE OCHOBOIOJIATAIOMMUMU (PU3HUYECKUMU MOHATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPUSIMH; YBEPEHHOE HCIOJIb30BAHUE (DU3UUYECKON TEPMUHOJIOTHH U
CUMBOJIMKY;

— BJIQJICHME OCHOBHBIMM METOJaMU HAYYHOTO I[IO3HAHUS, HCIOJIb3yEeMbIMU B
(dbu3uKe: HAOMIOICHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

— yMeHusi 0o0palaThIBaTh PE3yJbTaThl U3MEPEHUI, OOHAPYXHBATh 3aBUCUMOCTH
Mexay (GU3NYECKUMHU BEJIMYMHAMHU, OOBICHATH MOJIY4YEHHBIE pE3yJabTaTbl U JeNaTh
BBIBOJIBL;

— c(OpMUPOBAHHOCTH YMEHHUA peniaTh GU3HMUECKUE 3aaUH;

— c(pOPMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJTYUYEHHBIE 3HAHUA JJISi OOBSICHEHMS
YCIIOBUM MPOTEKaHUsI PU3MUECKUX SIBJIEHUH B MPUPOJE, MPodecCuoHaNbHON cdepe u A
MPUHSTHS TPAKTUIECKUX PEIICHUH B TTOBCETHEBHOM KU3HU;

— c(OpPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TO OTHOIICHUI0O K (U3UYECKON
nH(popManuu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

B pesynbTaTe ocBoeHUs y4eOHOTO MpeaMeTa 00yJaroIIHACs TOKEH:
3HAMb:

— OCHOBHBIE (PM3UUYECKHE MMOHATHS, 3aKOHBI U 3aKOHOMEPHOCTH;

— ©IUHUIIBI u3MepeHus pusndeckux napamerpon B CI;



— CMBICII TOHATHH: (U3MUYECKOe SIBICHHE, TUIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO,
B3aMMOJICIICTBHE, D3JEKTPOMAarHUTHOE II0JIe, BOJHA, (OTOH, aTroM, aTOMHOE SJpo,
MOHU3HUPYIOIIME U3JIyYeHUs, I[UIAHETa, 3BE€3[a, COJHEYHAas CHCTEMA, TaJaKTHKa,
Bcenennas;

— CMBICTT (PU3WYECKUX BEJIMYMUH: CKOPOCTh, YCKOPEHHE, Macca, CHUJla, MMIYJhC,
paboTa, MexXaHWYecKas DHEprusi, BHYTPEHHSS SHeprus, aOCoJIOTHAs TeMIeparypa,
CpEeIHssl KUHETUYECKAs! SHEPTUsI YACTHUIL BEIIECTBA, KOJUYECTBO TEIIOTHI, JIIEMEHTAPHBIM
ANEKTPUUYECKUN 3apsiz;

— MpUEMbl TPOBEJICHUS JA0OPATOPHOTIO SKCIEPUMEHTa U 0a30BbIMU METOAAMHU
00paboOTKM pe3yIbTaTOB;

— QJITOPUTMBI U METOJIbl PEIICHMs] CTaHJAPTHBIX 3a/ad U3 Pa3IMUYHbIX Pa3JIeJioB
buzukwy;

— MPaKTUYECKOE MPUMEHEHHE B TMOBCEJAHEBHOM XU3HU (PU3MUECKHX 3HAHHUHA 00
UCIIOJIb30BAaHUU TMPOCTBHIX MEXAHU3MOB, WHCTPYMEHTOB, TPAHCIOPTHBIX CPEICTB; O
CBOMCTBAax Ia30B, JKUJIKOCTEH U TBEPABIX TEI; 00 OXpaHe OKPYKAIOIIEH Cpebl;

— poJib (PU3UKHU U €€ METOJOB HCCIIEIOBAaHUS B HAPOJHOM XO3SIMCTBE, TEXHUKE U
MEJULINHE;

— MecTo (pu3uKHM B 001IEH cucTeMe HayK, OCHOBHBIE ATalbl pa3BUTUA (PU3HUKH U €€
COBPEMEHHOE COCTOSHHUE.

ymemn:

— OTIMYaTh THUNOTE3bl OT HAYYHBIX TEOPH; Jenarb BBIBOABI HA OCHOBE
AKCIIEPUMEHTAJIbHBIX IaHHBIX; TPUBOJUTH IPUMEPHI, TOKA3bIBAIOIINE, UYTO HAOMIOACHUS U
AKCIIEPUMEHT SIBJISIOTCS OCHOBOM [JIi BBIJIBJKEHHUS THIOTE3 U TEOPH, MO3BOJISIIOT
MPOBEPUTh HCTUHHOCTh TEOPETUYECKUX BBIBOJOB; 4YTO (U3MUECKas Teopus JaeT
BO3MOXKHOCTh  OOBSICHATH W3BECTHBIE SABJICHHMS MPUPOABI M  HAay4dHble (DAKTHI,
MIPE/ICKa3bIBATh €I1E€ HEM3BECTHBIC SBJICHUS;

— OIHKCBHIBaTh U OOBACHATH (PU3WYECKHUE SBJICHUS U CBOWCTBA TeN: JBH)KCHHE
HEOECHBIX TE€N M HCKYCCTBEHHBIX CHYTHMKOB 3€MJIM; CBOMCTBa Ta30B, XUAKOCTEH H
TBEPABIX TEJ; JJIEKTPOMAarHUTHYIO HHIYKLHIO, PAacCHpOCTPaHEHUE 3JIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyUCHHE U MOTJIONICHUE CBETa aTOMOM; (POTO3(heEKT;

— MPOBOJUTH HAOJIOEHUS, IUIAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTBI, BBIJIBUTaTh
TUIOTE3bl U CTPOUTh MOJENH, NPUMEHATh IOJyYEHHBbIE 3HAaHUA JUId OOBSICHEHUS
pa3HOOOpa3HbIX  (U3MUECKUX  SBICHUM W CBOMCTB  BEIIECTB, MPAKTHUYECKOIO
MCIOJIb30BaHUs (PU3MUYECKUX 3HAHUII;

— MPUMEHSTh OCHOBHBIE 3aKOHBI (PM3UKHU NIPU PEUICHUH MPAKTUUYECKUX 3aad.

— HCMOJb30BATh NPUOOPETEHHbIC 3HAHUS U YMEHUS B IPAKTUYECKON JIEATEIbHOCTH
M TIOBCEIHEBHOW >KWM3HM MJid: oOecrieyeHuss Oe30MaCHOCTH IKU3HENEATEIbHOCTH B
MPOILIECCE MCMOIB30BAHMS TPAHCTIOPTHBIX CPENICTB, OBITOBBIX AIEKTPONPUOOPOB, CPEICTB
pPaano U TEIEKOMMYHHUKAIIMOHHOM CBSI3H;

— BOCIPUHHUMATh M HAa OCHOBE MOJYYEHHBIX 3HAHHI CaMOCTOSATEIHHO OLICHUBATh
uHpopmanutio, conepxainytocs B coobuienuss CMU, MHtepHere, HAy4YHO MOMYJSPHBIX
cTaThsiX. Pa3BuTHE MO3HABaTENbHBIX WHTEPECOB M HMHTEIEKTYaJlbHBIX CIIOCOOHOCTEW B
npouecce u3ydeHus (PU3MUECKUX 3HAHUW C HUCHOJb30BAaHUEM DA3NUYHBIX HCTOYHHKOB
uHpopmanuu. HayuuTe npaBUIbHO, MOHUMATh 3aKOHBI MPUPOJBI U Pa3yMHO HX
MTOHUMATh.



I1. OMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
PE3YJBbBTATOB OBYUYEHUSA HA PA3JIMYHBIX OTAITAX UX
JOCTHUKEHU S, OIIMCAHUE HIKAJI OHEHUBAHUA

2.1.Ctpykrypa ¢GoHAA OLEHOYHBIX CPEACTB AJIA TEKYLIero KOHTPOJIA yCIeBaeMOCTH
U MPOMEKYTOYHOM aTTecTAlNH

No Koumponupyem Yueonwvie oeiicmeusn Haumenosanue oyenounozo
n/n ble paszoewl, ooyuarowguxca (0CHOBHbIE cpeocmea
memul yueoHo20 6UObL yueOHoul Texkywuii Ilpomesrcymou
npeomema deamenbHOCmU) 0N KOHmMPOJ1b Has
oocmuiiceHu ycnesaemocmu | ammecmauyus
NJIaAHUPYeMbIX
pe3yibmamog 0C60eHuUs
yuebH020 npeomema
Mexanuka
1. | Kunemaruka [IpencraBienue -Bonpocsr mis - Bompocsl k
MEXaHUYECKOTO  JBUKEHUS | 00CYXKICHUS; 3K3aMEHY
Tena ypaBHEHUSIMU | -TecToBbIE -3a/1a4n K
3aBUCUMOCTH KOOPJAMHAT U | 3a/aHus; 3K3aMEHY
MPOEKIMEN  CKOPOCTH  OT | -3a/auu
BpeMeHu.  lIpencraBnenue | -Jlaboparophas
MEXaHUYECKOTO  ABWXKEHUS | padoTa

Tena rpadukamu
3aBUCHUMOCTH KOOpPIWMHAT U
MPOEKIMEN  CKOPOCTH  OT

BPEMEHH. Onpenenenue
KOOpAUHAT MIPOMJICHHOTO
MyTH, CKOPOCTU B YCKOPEHUS
Tena o rpadukam

3aBUCHUMOCTH KOOpIAMHAT U
IIPOEKIIMM  CKOPOCTU  OT

BPEMEHH. Onpenenenue
KOOpAUHAT MPOUIEHHOTO
MyTH, CKOPOCTHU U YCKOPEHUS
TeIa 50 YpaBHEHUSM

3aBUCUMOCTH KOOPAUHAT W
MPOEKIMHA  CKOPOCTH  OT

BPEMEHU. IIpoBenenue
CPaBHUTEIIBHOTO aHanu3a
PaBHOMEPHOIO 151
PaBHOIIEPEMEHHOIO
JIBIOKEHUH. Ykazanue
MCMOJIb30BAHUSA
MOCTYNAaTEIbHOIO U

BpalaTCJIbHOT'O I[BI/I}KeHI/II\/’I B
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3aKOHBI
COXpaHEHUS B
MEXAHUKE

TEXHUKE. [IpuobpetTenue
ombITa paboOTBl B TpYyIIE C
BBITIOJTHCHHEM  Pa3IMYHBIX

COLIMAJIbHBIX poueil.
Pa3zpabotka BO3MOKHOH
CHUCTEMBI e CTBUN u
KOHCTPYKIIMHU TUISt
AKCIIEPUMEHTAIIBHOTO
ONPEAECICHUS
KUHEMAaTUYECKUX  BEIIMYMH.
[IpencraBienue

uHbpopMaluu O  BHUAAX
JIBUKCHHSI B BUI€ TAOJHUIIBI.

[Ipumenenue 3aKOHa
COXpaHEHHs] HMMIyJibca IS
BBIYUCIICHUS M3MEHEHUM
CKOpOCTEM Teln TIpUu HUX
B3aMMO/ICHCTBUSIX.
N3mepenne paboThl cUT U
W3MECHEHUE  KUHETHYECKOU
SHEpPruM TeJa. BrruncneHue
paboThl CUJI U U3MEHEHUS
KMHETUYECKOUW SHEPruu Tea.
Brruncnenune
MOTEHIMAJIBHOW SHEPTUM TEIl
B TPaBUTAMOHHOM  TIOJIE.

Onpenenenue

MMOTEHIMAJIbHOU JHEPTUU
ynpyro 1ehopMHUPOBAHHOTO
Tena 110 W3BECTHOU

neopMaii U KECTKOCTH
tena. IlpuMeHeHHe 3akKoHa
COXPaHEHUSI MEXaHUYECKOU
SHEPruM  MNpU  pacyerax

pE3yIbTaTOB
B3aUMOJICHCTBUH Ten
rPaBUTALlMOHHBIMU CHJIAMU U
CUJIaMH YIIPYTOCTH.
Vkazanue TpaHuIl
MIPUMEHUMOCTH 3aKOHOB
MEXaHHUKH. YkazaHue
Y4EOHBIX JUCLMIUIMH, MpH
W3y4YECHUH KOTOPBIX
HCTIOIB3YIOTCSA 3aKOHBI
COXpaHEHUs.




OcHOBBI -TecroBble -Bompocs! k
MOJIEKYJIIPHON 3a/1aH, JK3aMEHY
Guzuku u -3amaun -3aaun K
TEPMOJUHAMUKH -BOIIPOCHI I JK3aMEHY
00CYXIeHuUS;
-JlabopaTopHast
pabora.
OcHOBBI BrIinonHeHnue -TecroBble -Bompocs! k
MOJIEKYJISIPHOI HKCIIEPUMEHTOB, CIIy)KAalllUX | 3a/aHus; 3K3aMEHy
KHHETHYECKOU VIS o0ocHOBaHMsA | -3amauu -3agaun K
Teopun. VneansHplil | MONEKYISAPHO-KUHETUYECKOM | -BOIPOCHI JUIA JK3aMeHy
ras teopun (MKT). 00CyKIIEHHS;
Pemenue 3a1a4 c | -JlaboparopHas
OPUMEHEHHEM  OCHOBHOTO | pabora.
YPAaBHEHUS  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHUH Ia30B.
OnpeneneHue  mapaMeTpoB

BEI[ECTBA B Ta3000pa3zHOM
COCTOSIHUM Ha OCHOBaHHH

ypaBHEHUS COCTOSIHUSA
UJECAIBHOTO ra3a.
Onpenenenue  mapameTpoB

BEIIECTBA B Tra3000pa3HOM
COCTOSIHUH U TIPOUCXO/SIINX
npolueccoB 1o  rpaduxam
3asucumoctu p (T), V (T), p
(V).

DKCIEpUMEHTAIBHOE
UCCIIEJOBAaHUE 3aBUCUMOCTHU

p (T), V (T),p (V).

IIpencraBnenne B BHUIE
rpadukoB M30XOPHOTO,
1300apHOTO u
M30TEPMHUUYECKOTO
ITPOIIECCOB.

Brruucnenue CpenHen
KUHETUYECKOU DHEPIruu
TETJIOBOTO JBH>KEHUS
MOJIEKYJI  TI0  W3BECTHOM

TEeMIIEpaType BELIECTBA.
Bricka3pIBaHue Trumore3 i
00BsSICHEHHST HAOJII0dAaeMBIX
ABJICHUU. YKa3aHUE TPaHUI
MIPUMEHUMOCTH MOJICIIH
«HAIeadbHBIN Ta3» U 3a KOHOB
MKT.
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OCHOBBI
TEPMOIMHAMUKH

N3mepenue KOJINYECTBA
TEIUIOTBl B IIpoleccax
TEIJIONepeaadH. Pacuer
KOJIM4eCcTBa TEIIOTHI,
HE00X0UMOT0 UL

OCYILECTBJICHUSI  3aJlaHHOTO
MIPOIIECCA C TEIUIONEPEIAUCH.
Pacuer M3MEHEHUSA
BHYTPEHHEW DJHEPIUM Tell,
paboTel W NEPEelaHHOTO
KOJMYECTBA  TEIUIOTBI  C
UCIIOJIb30BAHUEM  IIEPBOTO
3aKOHA TEPMOJAMHAMUKHU.

Pacuer paboTHI,
COBEpPUICHHOM  Tra3oM, IO
rpaduxy 3aBucumoctu p (V).
Boruucnenne paboThl rasa,

COBEPILIECHHOM pu
W3MEHEHUU COCTOSIHUS 10
3aMKHYTOMY LHKITY.

Beruncnenne  KIIJI  npum
COBEPILIEHNUHU ra30M paboThI B
IpOIECCax WU3MEHEHUS
COCTOSIHUSI TI0O 3aMKHYTOMY
UKITY. OO0bscHEeHHE
MIPUHLMIIOB NEUCTBUS
TETIOBBIX MaIIIHH.
JlemoHCcTpanus poiau GUsuKu
B CO3/IaHUH u
COBEPIIEHCTBOBAHUU
TEIUIOBBIX JIBUTATENEH.
N3noxenue CyTH
DKOJIOTHYECKUX  MPOoOIIeM,
00yCIIOBIIEHHBIX paboToi
TEIUIOBBIX  JIBUTATENe W
NpeUIoKeHHe  MyTH  HX
peLICHUS.

Vka3anue TpaHull
MIPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKHU. YMeHue
BECTHU JMAJIOT, BBICITYIINBAThH
MHEHHUE ONIMOHEHTA,
y4acTBOBAaTh B JIMUCKYCCHUH,
OTKPBITO BBIpaXaTh u
OTCTauBaThb CBOKD  TOYKY
3pEeHU.
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CBoiicTBa
apos,
KHUIKOCTEH,
TBEPABIX TEJI

VYkazanue y4eOHBIX
JTUCLUUIUIMH, TPH H3Y4YEHUHU
KOTOPBIX UCTIONB3YIOT
y4eOHBI Marepuan
«OCHOBBI TEPMOJUHAMKIY.

N3mepenue BJIQYKHOCTH
BO3/yXa.

PacueTt konmyecTBa TEMIOTHI,
HE00X0IMMOr0 TUIS

OCYIIIECTBIICHUSI  TpoIliecca
nepexoia  BEIIecTBa U3

OJTHOTO arperaTHoro
COCTOSIHUS B JIPYTOE€.
DKCIEPUMEHTAIBHOE
UCCJIEIOBAHKE TEIUIOBBIX
CBOICTB BEILECTBA.
[IpuBenenue IPUMEPOB

KalWUIAPHBIX ~ SIBICHUN B
OBITY, IPUPO/JIC, TEXHHUKE.
HccnenoBanue
MEXaHUYCCKHUX CBOMCTB
TBEpAbIX Ten. lIpumenenwue
bu3MUecKuX  TMOHATUH U

3aKOHOB B y4ueOHOM
MmaTepuae

PO ecCUOHATIEHOTO
Xapakrepa.

HUcnons3oBanue HWHTEpHETA
JUIsl Tiorcka WMHGOPMAIKU O
pa3paboTkax ¥ MPUMEHECHHIX
COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MATEPHUAIIOB.

DJEKTPOJMHAMKKA -TecToBbIe -Bompock! k
3aJIaHNS; 3K3aMeHy
-BOIIPOCHI 1A -3ajauu K
00CyXIeHus; IK3AMEHY
-3amaun
DnekTpoctatvka | Beruucnenue cui | -TectoBble -Bompocs! k
B3aMMOJICMCTBHUSI TOYCYHBIX | 3aJaHUS; JK3aAMEHY
BJICKTPUYECKUX 3aPsJIOB. -3agaun -3agaun K
Brruncienue -BOIIPOCHI I 3K3aMEHy
HaIPsSKEHHOCTH 00CyXKIIeHHUS;
AIEKTPUUYECKOTO noJist | -Jlabopatopras
OJIHOTO W HE CKOJIbKUX | pabora.

TOYCYHBIX QJICKTPHUYCCKHX
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IloCcTOAHHBIN TOK

3apsioB.
Breruncnenne — moTeHImana
AIIEKTPUIECKOTO OISt
OMHOTO W  HECKOJBKUX
TOYCYHBIX  DJIEKTPUICCKHUX

3apsI0B. N3mepenue
Pa3HOCTH NOTEHIIUAJIOB.
N3mepenue SHEPIUMn
AIEKTPUYECKOTO TIOJIA
3apsKEHHOTO KOHAEHCATOPA.
Brruncienne JHEpPruu
AIEKTPUUYECKOTO TIOJIA
3apsKEHHOTO KOHAEHCATOPA.
Pa3zpabotka TJIaHa u
BO3MOKHOU CXEMBI JICHCTBUI
AKCIIEPUMEHTAIBHOTO
OIIpEICIICHUS
AJIEKTPOEMKOCTH
KOHJIEHCATOopa u
JTIADJICKTPUUECKOM
MIPOHUIIAEMOCTH BEIIECTBA.
IIpoBeneHue
CPaBHUTEIBHOTO aHaJIn3a
IPaBUTALIMOHHOTO u
3JIEKTPOCTATUYECKOTO

TIOJIEH.

N3mepenue MOIIIHOCTH
AJIEKTPUYECKOTO TOKa.
N3mepenue 2J1C u
BHYTPEHHETO

CONPOTHUBJIEHUSI HCTOYHHKA
TOKa. BBINOJIHEHHE pacueTOB
CHUJIBI TOKA U HANPsHKEHUHM Ha
y4acTKax ANEKTPUUYECKUX
nernet.  OOBsICHEHHE  Ha
[pumMepe AIEKTPUYECKOU
LeNu ¢ ABYMS UCTOYHHUKAMU
toka (9J1C), B KakoM ciy4dae
WCTOYHUK  BJIEKTPUYECKOMN
SHEPruu paboTaeT B PEKUME
reHepaTopa, a B KakoM — B

pexume noTpeouTerns.
OnpeneneHue TeMIepaTypbl
HUTH HaKaJMBaHUS.

I/IBMepeHI/IC QJICKTPUICCKOT'O
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Marautsebie
SIBJICHUS

3apsina snekTpoHa. CHsiThe

BOJIbTAMIIEPHOMN
XapaKTEPUCTUKU IUoAa.
IIpoBenenue
CPaBHUTEIIBHOTO aHanu3a
MOTYTIPOBOJHUKOBBIX
JTINOJ0B u TPUOJOB.

Hcnone3oBanne IHTepHeTa
JUIsL TIOMCKa MH(pOpMAIUU O

IIEPCIIEKTUBAX pa3sBUTHS
ITOJTYTIPOBOJHUKOBOM
TEXHUKU. YcraHoBKa

MPUYUHHO-CIEACTBEHHBIX
CBS3EN.

N3mepenue WHAYKIIUU
MarHuTHOTO TIOJISL.
Brruucienue CHJL,
JIEMCTBYIOIIUX Ha

IIPOBOJHHK C TOKOM B
MardmMTHOM IIOJIC.

Brraucnenue CHII,
JIEUCTBYIOIIUX Ha
AIEKTPUYECKUI 3apsn,

HBH)KYMHﬁCH B MAarb"tuTHOM
ITOJIC.

Hccnenoanue SABJICHUM
AIEKTPOMArHUTHOU
WHIYKINH, CAMOMHIYKIIAH.
Brruncnenue DHEPIUU
MAarHuTHOTO IOJISL.
OObsicHeHue pPUHITUTIA
JEUCTBUS BJIEKTPOABUTATETIS.
OObsicHeHue IpUHIMIA
JIEUCTBUS re’Heparopa

ANEKTPUYECKOT0  TOKa |
AIEKTPOU3MEPUTEIbHBIX
puOOPOB. OOBsicHeHHE
IPUHIMIIA JCUCTBUSA Macc-
criekTporpada, yckopuTenaen
3apSYKEHHBIX YaCTHUL.
OObsicHeHne poiu
MarHuTHOro moJii 3eMiu B
YKU3HU pacTeHn,
YKUBOTHBIX, YEJIOBEKA.
IIpuBenenune IIPUMEPOB
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MPAKTHUYCCKOIr0 IMPUMCHCHUA

M3yYEHHBIX SIBJICHUH,
3aKOHOB, npuoopoB,
YCTPOMCTB.

IIpoBenenue
CPaBHUTEIBHOTO aHaJm3a
CBOMCTB
AIEKTPOCTATUYECKOTO,

MarHUTHOTO U BUXPEBOTO
ANEKTPUYECKUX MOJIEH.
OOBsicHeHME Ha TpuUMepe

MarHUTHBIX SIBJICHUH,
noueMy  (QU3MKY  MOXKHO
paccMaTpHuBaTh Kak
METAIUCIUIUINHY.
Konebanus u -Tectosble Bompocs! k
BOJIHBI 3a/IaHNS; 3K3aMEHY
-BOIPOCHI I -3ajauu K
00CyKIIeHHUS; YK3aMEHY
-3a1aun
-JlabopatopHas
pabota
Mexannueckue HccnenoBanne 3aBUCUMOCTH | -Te€CTOBBIE -Bompock! k
KoJicOaHus nepuojaa KoaeOaHMil | 3aIaHus; IK3AMEHY
MAaTEMATUYECKOTO MasiTHUKA | -3a/1auu -3aj1aun K
OT €ro JIMHBI, MacChl U | -BONPOCHI A 3K3aMEHY
aMIUTUTY/bI KOJIEOAHUH. 00CyKIeHu S,
UccnenoBanne 3aBucumoctu | -JlaboparopHas
nepuosia KosiebaHui Tpys3a | pabora.

Ha MPYXHUHE OT €ro Macchl U

KECTKOCTH MPY>KUHBI.
Brruncnenue rnepuoza
KoJIeOaHU

MaTEeMaTHYECKOTO MasSTHHKA
10 W3BECTHOMY 3HAYCHHIO
€ro JUIMHBL. Bwrunciaenue
nepuoga KkoyieOaHWil Trpy3a
Ha TIPYXXUHE TI0 HW3BECTHBIM
3HAUEHUSM €r0 MacChl U
YKECTKOCTHU TIPYKUHBI.

BripaboTtka HaBBIKOB
BOCIIPHHUMAT,
aHaJIM3UPOBATh,
nepepadbaTbIiBaTh u
IPEIbIBIATH HHPOPMAIIHIO B
COOTBETCTBHUH C
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Ynpyrue BOJHBI

IIOCTAaBJICHHBIMHU 3aJadyaMu.

IIpuBenenue MIPUMEPOB
aBTOKOJIeO0aTENbHBIX
MEXaHUYECKUX CHCTEM.
IIpoBenenue

KJIacCU(UKAIIUKA KOJICOaHM.

W3mepeHne 1MHbI 3ByKOBOU
BOJIHBl [0  pe3yJbpTaTaM
HAOII0ICHUI
uHTep(epeH  3BYKOBBIX
BOJIH. HabGnronenue U
OO0BsICHEHHE SIBIICHUH
UHTEepPEpEHIIUN 151
TUGpaKIU  MEXaHMYECKHUX
BOJIH. [IpeacraBnenue
oOnacrei PUMEHEHUS
yJIbTpa3ByKa U MEPCIEKTUBbI
ero HCIOJIb30BaHUs B
pa3IMyYHBIX 00JACTSIX HAyKH,
TEXHUKH, B  MEAHIIMHE.
N3noxenne CyTH
HKOJOTUYECKUX  MPOOJIEM,
CBSA3aHHBIX C BO3JEUCTBUEM
3BYKOBBIX BOJIH Ha OPTaHHU3M
4eJI0BeKa.

DJIEKTPOMaroHuTH
bI€ KOJIeOaHUs

Hab6mronenue ocuuiorpamm
rapMOHUYECKUX KOJeOaHUU
CUJIBbI TOKA B LEIH.
N3mMepeHue 3J1eKTPOEMKOCTH
KOoHJAeHcaropa. HM3mepeHue
WHYKTUBHOCTh KaTYIIKU.
Hccaenosanue SIBIICHUS
AIIEKTPUUYECKOTO PE30HAHCa B
OoCJieJOBaTEJILHOM 1ICTIH.

IIpoBenenue aHaJIOTUH
MEXKITY buznIecKuMu
BEJINYHMHAMH,
XapaKTepU3YyIOIUMU
MEXaHHYECKYIO u
AIEKTPOMArHUTHYIO

KoJ1e0aTeIbHbIE CUCTEMBL.
Pacuer 3HaueHui CHIBI TOKa
Y HaMpsDKEHUS Ha JJIEMEHTaxX
IEMY IEPEeMEHHOTO TOKA.
HccnenoBanue MPUHITUATIA
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neicTBus  TpaHchopmaropa.
HccnenoBanue MIPUHIIMIIA
JIEUCTBUS reHeparopa
MIEPEMEHHOTO TOKA.
Ucnonp3oBanne IHHTepHeTa
JUIs TIoMcKa uHMOpMaIu o
COBPEMEHHBIX crocodax
MEePEIauy IEKTPOIHEPTUH.

DJIEKTPOMarHuTH
bI€ BOJTHBI

OcymiecTBieHHE
paguonepeaaun u
paguonpuema.
UccnenoBanue CBOMCTB
AIEKTPOMATrHUTHBIX BOJH C
ITOMOIITBIO MOOHMJILHOTO
tenedoHa.

PazButne IIEHHOCTHOTO
OTHOIIICHHS K U3y4aeMbIM Ha
ypokax (U3uKu 0OBEKTaM H
OCBaWBaeMbIM BHUJIaM
negareabHocTu. OObIcHEeHUE
MPUHITUITHATBHOTO Pa3THIUs
TIPUPOIBI YOPYTHX u
AIIEKTPOMArHUTHBIX  BOJIH.
N3noxenne CyTH
HKOJIOTUYECKUX  MPOOJIEM,
CBSI3aHHBIX Cc
AIIEKTPOMArHUTHBIMH
KOJIeOAHUSIMU U BOJTHAMU.
OObsicHeHue poiu
AJICKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX
HCClea0BaHusX BeeleHHOou.

10.

OnTuka

-TecroBbie
3a/1aHN,
-BOTIPOCHI IS
00CyXIeHus,;
-3amaun
-JlaboparopHas
pabota

Bompocsl k
JK3aMeHy
-3aaun K
3K3aMeHy

11.

[Ipupona cBera

IIpumeHeHnEe Ha NOpPaKTUKE
3aKOHOB  OTPaXEHHUS W
MPEJIOMJICHUSI  CBE€TA  IIpH
pelIeHun 3aaad.
Onpenenenue CneKTpaTbHBIX
IPAaHUL] YYyBCTBUTEIBHOCTHU
YEJI0BEYECKOTO ry1asa.

-TecroBbie
3a/IaHNS,
-3agaun
-BOTIPOCHI IS
00CyXIeHus,;
-JlabopaTopHast
pabora.

-Bompocs! k
JK3aAMEHY
-3agaun K
JK3aMEHY
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YMenue CTPOUTH
U300paKeHusl  MPEAMETOB,
naBaeMble JIMH3aMH. Pacuer
paccTosiHus OT JIMH3bI J0

HM300paKeHUs npeaMeTa.
Pacuer onTuyeckoil CHIIBI
JINH3GI. N3mepenue
($hoKyCHOro pacCTOSHUS

a3kl McoeiTanne mMouesen
MHUKPOCKOIIA U TEJIECKOIIA.

12.

BoaHoBwIE
CBOWCTBA CBETA

Ha6nronenue SIBJICHUSA
uHTephepeHIn
AJEKTPOMArHUTHBIX  BOJIH.
Hab6mronenue SABJICHUS
nudpaxu
AIEKTPOMArHUTHBIX  BOJIH.
Hab6mronenue SABJICHUS
MOJISIPU3ALINHT
AIEKTPOMArHUTHBIX  BOJIH.
N3mepenune ImHbI CBETOBOM
BOJHBI 1O  pe3yjibTaTaMm
HaOJI0/ICHUS SIBJICHUS
UHTEpPEpPEHIIUN.
HaGmronenue SIBJICHUS
T pakium CBETA.
HaGmronenue SIBJICHUS
MOJISIPU3aLMU U AUCIEPCUU
ceera. [louck pazmuuuii u
CXOJICTBa MEXKY
TG paKIIMOHHBIM 51
JIMCTIEPCUOHHBIM CHEKTPAMH.
IIpuBenenue IIPUMEPOB
MOSIBJICHUS B TPUPOJE U
WCIIOJB30BaHUS B TEXHHKE
ABJICHUA  MHTep(epeHLnH,
nudpakiyu, Mojaspusalul u
JACTICPCUU CBeTa.
ITepeuuncnenue METOJIOB
MO3HAHUS,  KOTOphIE  HC
MOJIb30BaHbl TMPU HU3YYEHUU
YKa3aHHBIX SIBJICHUM.

-TecroBbie
3a/1aHN,
-3aaun
-BOTIPOCHI ISt
00CyXIeHu;
-JlabopatopHas
paborta.

-Bompocs! k
3K3aMEHy
-3aaun K
3K3aMEHY

13.

DJIEMEHTHI
KBAaHTOBOU
buzuku

-TecToBBIE
3aJIaHHS,
-BOTIPOCHI IS
00CyXIeHus,;
-3amaun

Bompocs k
IK3aMEHY
-3a/aun K
IK3AMEHY
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-JlaboparopHas
pabora

14.

Keanmoeas
duzuka

HaGmronenue

(b OTOIIEKTPUUECKOTO

s dexra. OObsicHeHue
3akoHoB ~ CroieroBa  Ha
OCHOBE KBAaHTOBBIX
MPEICTABIICHUM. Pacuer
MaKCHUMAaJIbHOU
KUHETUYECKOU JHEpPruu
AIEKTPOHOB npu
(hOTORIEKTPUUECKOM

s dexre. Onpenenenue
paboThl BBIXOJA AJIEKTPOHA
no rpaduKy 3aBUCHUMOCTHU
MAaKCHUMaJIbHOU
KUHETUYECKOU SHEPrUuu
(OTOATEKTPOHOB OT YaCTOTHI
cBera. l3mepenue pabOTHI
BBIX0/1a DJICKTPOHA.
[lepeuncnenue npubopoB
YCTAaHOBKH, B  KOTOPBIX
pUMEHSIETCS 0e3
WHEPLHUOHHOCTD
dbororddexra.

OOBbsicHeHHE
KOPITYCKYJISIPHO-BOJIHOBOTO
JTya3Ma CBOUCTB (JOTOHOB.
OObsicHeHue poiu
KBaHTOBOM ONTUKH B
pa3sBUTUU COBPEMEHHOU
bu3uKH.

-TecroBbie
3a/1aHH,
-3a1a4n
-BOTPOCHI IS
00CyXIeHuS;
-JIabopatopHas
pabora.

-Bompock! k
3K3aMEHY
-3aJauu K
JK3aAMEHY

Duzuxa
amoma

HaOmronenne  nuHEWYaThIX
CIIEKTpOB. Pacuer 4acToThl U
JUTMHBI BOJIHBI HCITYCKAEMOT0
CBETa NpHU TNEpexoAe aroma
BOJIOpOAA u3 OJHOTO
CTallMOHAPHOTO COCTOSIHUS B
Jpyroe. OObsicHeHUE
MTPOUCXOXKICHHUS

JIMHENYATOro CIEKTpa aroma
BOJIOpOAA M pa3Iuyusd
JIMHEWYATBIX CIIEKTPOB
Pa3IUYHBIX ras3os.
Hccaenosanue auHENYaATOrO
CIEKTpA. HccnenoBanue

-TecroBbie
3a/1aHN,
-3amaun
-BOTIPOCHI IS
00CyXIeHus;
-Jlabopatopras
paborTa.

-Bompocs! k
IK3aMEHY
-3aaun K
IK3aMEHY
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NpUHIUIIA paboThI
JIOMUHECIIEHTHOH  JIAMIIEL.
HaGmronenne u oObIcHEHHE
MpPUHITUIA JICHCTBUS J1azepa.
[TpuBeneHue IPUMEPOB
UCITOJIB30BAaHUS  Jlazepa B
COBPEMCHHOM  HayKe U

TEXHUKE. Hcnons3oBanue
WNHtepHera mid  mowucka
uHbOopMaIuu 0

MEPCIICKTHBAX TMPUMCHEHUS
Jaszepa.

Duszuxka
amomMHO20
sa0pa

Habmronenue tpekoB anbda-
4yacTull B Kamepe BuibcoHa.
PeructpupoBanue saepHBIX
W3JIy4eHU C  [OMOIIBIO
cueruuka I'elirepa.

Pacuer  sHeprum  cBs3U
ATOMHBIX azep.
Onpenenenue  3apsaa |
MacCOBOTO YHCJa ATOMHOTO
a7pa,  BO3HUKAIOUIETO B
pe3ynbTare paguoaKTUBHOIO

pacraja.
Brruncienne JHEpIuy,
0CBOOOKIArOIIEHCS npu

pPaIuOaKTUBHOM pacnaje.
Onpenenenue MPOIYKTOB
AIEPHOU pEaKIUU.

Brruncnenue DHEPIUHU,
OCBOOOXKTAFOIIICHCS npu
AJIEPHBIX peaKkuusx.

[Tornmanne MPEUMyYIECTB U
HEJOCTaTKOB UCTIOIb30BaHUS
aTOMHOMU DHEPIuu 151
MOHM3UPYIONINX HW3TydeHUH
B IPOMBINIJICHHOCTH,
Meaunuae. M3noxenne cytu
HKOJIOTUYECKUX  MPOOJIEeM,
CBSI3aHHBIX C
OMOJIOTHYECKUM JIeHCTBUEM
pPaZMOaKTUBHBIX H3ITyYCHU.
IIpoBenenne
KJIacCU(pUKAIIUU
3JIEMEHTAPHBIX YACTHI] TI0 UX
bu3nyecKum
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XapakTepucTukaM  (Macce,
3apsiny, BpPEMEHU  JKHU3HU,
CIIMHY U T. 11.).

Ilonumanue HEHHOCTEN
Hay4YHOTO MO3HAHUS MHUPA HE
BOOOIIE JIJIST YEJIOBEUECTBA B
HeaoM, a s KaxIoro

oOy4arorierocs JUYHO,
HEHHOCTEN OBIIaJICHUSA
METOI0OM Hay4YHOTO

NO3HAHUS ISl JTOCTH)KCHUS
ycexa B JIIOOOM  BHJE
NPAaKTUIECKOHN JIeATEIIbHOCTH

2.2.Kpurepun oleHUBAHUA Pe3yJIbTATOB 00y4YeHHS HA PA3JIMYHBIX 3TANAX UX
AOCTHKEHUS MO0 BUIAM OLIEHOYHBIX CPEICTB

bamnbHO-peliTuHTOBass cuctemMa sBIseTcsl 0a30BOM  CUCTEMOW  OIICHUBAHMS
JOCTUKEHHS 00YJaroIIMMHUCS PE3YJIbTaTOB 00YUEHHUSL.

HToroBas oleHKa TOCTHKEHHUS OOYYArOIMIUMHUCSA PE3YyIbTaTOB OOyUYEHHUS B paMKax
OaIbHO-PEUTHHTOBOM  CHUCTEMBI  OCYIIECTBIISIETCS B  XOJA€ TEKYIIETO KOHTPOJIS
yCIIEBAa€MOCTH, TMPOMEKYTOYHOM AaTTeCTallid M OIpeAeNseTcss Kak CyMMma OaJlioB,
MOJTyYE€HHBIX 00YUYaAIOIUMUCS B Pe3yIbTaTe MPOXOXKACHHS BCceX (OpM KOHTPOJIS.

OneHka DOCTHKEHUSI 00yJaroUUMUCS pe3yiabTaTOB OOY4YEeHHs] y4eOHOTO MpeaMeTa
CKJIQ/IBIBAETCS U3 IBYX COCTABIISIFOIINX:

v\ mepBas  COCTaBJISAIOMIas —  OIEHKAa  MpPErnojaBaTelieM  JOCTHKEHHS
00y4arolMMUCS pe3yJIbTaTOB 00YUYEHHs B TEUEHHUE CEMECTpa B XOJ€ TEKYIIEro KOHTPOJIS
ycneBaemoctd  (mMakcumyM 100  GamnoB). CrpykTypa T€pBOM  COCTaBIISAIONICH
OTIpe/IEIIAETCS] TEXHOJIOTUYECKOM KapToil ydeOHOTo nmpeameTa, KOTopasi B Hayalle ceMecTpa
JOBOJUTCS 1O CBEJICHUSI 00yUarOLUXCs;

v/ BTOpas COCTaBJIAIONIAS — OIEHKA JOCTHKCHHUS OOYYarONMMKCS PE3yJIbTATOB
oOy4deHwus Ha 3k3aMmene (Makcumym — 30 6aioB).

4 — pannvHan WKaANA | «OMAUYHO» | «XOPOWLO» | «YO0GIEMEOPU | «(HEYOO061emE
meJibHO» opumeIbHo»
100-6annpHas mkana 85u> 70— 84 51- 69 0-50
bunapnas mkana 3a4TeHo He 3aureno

INEPEYEHBb OIIEHOYHBIX CPEACTB

No Haumenosanue Xapaxkmepucmuka oyeHo4H020 Ilpeocmaenenue
n/n | OUEHOUHO20 cpeocmea cpeocmea OUECHOUHO20
cpeocmea 6 DOCe

YCTHBIE OIHEHOYHBIE CPEACTBA

1. | YcrHslit onpoc Cpencto KOHTpOJId, | Borpocs! mis
OpPraHM30BaHHOE KaK CIENHUalbHAas | 00CYKJIEHHUs 1O
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Oecena MIpenoiaBaTesns TeMaM y4eOHOTO
oOyJaronmcst Ha TEMBI, | IpeaMeTa
CBSI3aHHBIE U3y4aemMoi
JTUCIUIUITMHOM, U pacCYUTAaHHOE Ha
BBISICHEHHE o0bema 3HAHUHN
oOydJaronierocs o onpeeJICHHOMY
pazzeny, TeMe, npobsiemMe H T.11.
INMCBMEHHBIE OHEHOYHBIE CPEJCTBA
1. | Tect CuctemMa  cranmapTu3UpoOBaHHBIX | DOHA  TECTOBBIX
3aJaHuM, MO3BOJISAIONIAs | 3aJaHui
aBTOMAaTU3HPOBATH poueaypy
U3MEPEHNsT yPOBHS  3HAHUMU
yMEHUI 00y4Jaromnierocs.
2. | Kaprouku CpenctBo KOHTpoOJIA, cojepkaiiee | Pazgatounsiii
3aJlaHusl W YNPaXHEHUs MO TOMY | MaTepual
WIM WHOMY pa3jelly Wi TeMe U
no3BoJsitoiee 6osnee 3HPeKTUBHO
MIPOBOJIUTH WHIUBUTY ATHYIO
paboTy ¢ 00y4YarOIIMMUCS, OIICHUTD
paboTy KaXxJ0ro 00y4aronerocs: Bo
BpEMSI 3aHATHSL.
3. | 3amaua DTO CPEACTBO PACKPBITHUS CBS3H
MEXAY JaHHBIMH U HUCKOMBIM,
3aJIaHHBIMU YCJIOBHEM 3a/Iaud, Ha
OCHOBE 4ero He0OX0IMMO
4. | KontponwsHas pabota CpencTBo NpoBEpKU YMEHUMN Kommekr
IPUMEHSTH TOJIYYCHHBIC 3HAHUS KOHTPOJIbHBIX
JUTSI peleHus 3a/1a4 3aJIaHui 110
OTIpEICIICHHOTO THIIA TT0 TEME WJIM | BApUAHTaM
pazneny
A) KPUTEPUU U HIKAJIA OIIEHUBAHUWSI OTBETOB HA YCTHBIE
BOITPOCBI
No Kpumepuu oyenuganusn IHlkana oyenox
n/n Konuuecmeo Ouenka
oannos
1. | 1)oOy4aromumiics ITOJTHO u 10 OTnur4HO (BBICOKHIA
apryMEHTHPOBAHHO OTBEYACT 1o YPOBEHb JIOCTHYKCHUS
COJICPKaHUIO 3a/1aHUS; pE3yNbTaTOB
2) oOyJaromuics oOHapyXHBacT oOyueHus)

NOHMMAaHUE MaTepHalia, MOKeT 000CHOBAThH
CBOM CYXJICHUSA, NPUMEHUTb 3HAHUA Ha
IIPAKTHUKE, IIPUBECTH HEOOXOINMbIE
IpPUMEPBl HE TOJBKO MO y4YE€OHHKY, HO U
CaMOCTOSITEJIbHO COCTABJICHHBIE;
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3) uznaraeT Marepuall Mociaeq0BaTebHO U
PABUIILHO.

2. | 1) noaHO M apryMEHTUPOBAHO OTBEYAET IO Xopo1io
COJIEPKAHUIO 3aJaHMs; (locTaTOYHBIHI
2) oOHapyXMBaeT IOHUMaHUE MaTepuana, YPOBEHB JTOCTHXKEHUS
MOKET OOOCHOBaTh CBOM  CYXJCHHS, pE3yJIbTaTOB
NPUMEHUTH 3HAHUA Ha MPAKTUKE, TPUBECTU oOyueHus)
HEOOXOJUMbIE TPUMEPHl HE TOJBKO TIO
y4eOHHKY, @ HO M  CaMOCTOSTEJIBHO
COCTABJICHHBIE;
3) u3maraerT Marepuall MocjaeA0BaTEeIbHO U
NpaBUJIbHO, HO JOMyckKaeT 1-2 omuokw,
KOTOPBIE CaM, K€ UCIIPABIISET

3. | oOywatomuiicss OOHapyXKMBAaeT 3HAHUE U Y 10BJIETBOPUTENBHO
IIOHUMaHUE OCHOBHBIX MOJIOKEHU N (mpuemnembli
JAHHOTO 3aJ]aHus, HO: YPOBEHb JIOCTHIKECHUS
1) wu3naraer Mmartepuan  HEMNOJIHO U pE3yNbTATOB
JOIYCKaeT HETOYHOCTU B OINPEIACICHUU oOyueHus)
MNOHATUHI WK (POPMYIIUPOBKE MMPABUIT;
2) HE YyMEeT [OCTaTOYHO TJIyOOKO H
JI0Ka3aTeJIbHO 00OCHOBATh CBOM CYXKJICHUS
Y TIPUBECTH CBOH MIPUMEPHI;
3) uznaraet mMaTepuan Hemocjaea0BaTEIbHO
U JIONYCKAeT OMMOKH.

4, | oOydvaronuiicsi OOHapy»XHMBaeT HE3HAHUE HeynosneTBopuTenb

OTBETa Ha COOTBETCTBYIOIEE 3aJIaHUE,
JOTMyCKaeT OImMOKH B  (POPMYITHPOBKE
OTIPEJICTICHU M TPaBHJI, UCKAKAIOIINE X
CMBICII, OECHopsS/IoYHO U HEYBEPEHHO
u3JlaraeT MaTepuall; OTMEYAlOTCS TaKHe
HEJOCTaTKU B MOJTOTOBKE 00ydJaroImerocs,
KOTOPbIE SIBJISTFOTCS CEPHE3HBIM
MPEIATCTBUEM K YCIEITHOMY OBJIQJICHHUIO
MOCIICAYIONTUM MaTepHUAJIOM.

HO (HEI0CTaTOYHBIN
YPOBEHB JTOCTHKCHUS
PE3yJIbTaTOB
o0y4eHus)

b) KPUTEPUU U HIKAJIA OHEHUBAHUA PE3YJBTATOB TECTUPOBAHMUSA

No Kpumepuu Konuue Illkana oyenok
n/n OUEeHUBAHUA Ccmeo Ouenka
oannos
1. 90-100% npaBuIbHBIX 9-10 | OtnuyHO (BBICOKUI YPOBEHDb JTOCTHKEHHUS
OTBETOB pE3yNbTaTOB 00yUYEHUs)
2. 80-89%mnpaBriibHBIX 7-8 .
OTBETOR Xopowo (J0CTaTOYHBIA YPOBEHb TOCTHXKECHHUS
3. 70-79% npaBUITBHBIX 5.6 | POYIPTATOR obyen)
OTBETOB

23




pelIeHUud HET OIMOOK, HO JOMyIleHa

CyIIECTBEHHAs omrnoOKa B
MaTEMATHUYECKUX pacuerax. [Tpu
00BsICHEHUHU CJIOKHOTO SIBJICHUS

yKa3aHbl HE BCE  CYIICCTBCHHBIC
(dakTopsI.

4, 60-69% npaBUIBHBIX 3-4 | YIOBNETBOPUTENBHO (MIPUEMIIEMBII YPOBEHD
OTBETOB JOCTUKEHUS PE3yJIbTaTOB O0yUEHUs)
5. 50-59% mnpaBmIBHBIX 1-2
OTBETOB
6. Mmenee 50% 0 HeynosneTrBoputenbHO (HEAOCTATOUHBIN
MPABHJIBHBIX OTBETOB YPOBEHB JOCTH)KEHHUS PE3yJIbTaTOB 00YUCHHSI)
B) KPUTEPUU U LIIKAJIA OHEHUBAHUS PE3YJIBTATOB
PEHIEHUA 3AJJAY
Ne Kpumepuu oyenueanusn Illkana oyenok
n/n Konuuecmeo Ouenka
oannos
1. [Tonnoe BEPHOE pelieHue. B 9-10 OTan4HO (BBICOKUI
JIOTUYECKOM PACCYKJIECHUU U PEUICHUH YPOBEHB TOCTHKEHUS
HET  OLIMOOK, 3ajaya perieHa pE3YNbTATOB 00YUYEHUS)
paroHaibHBIM  criocobom.  [lomyden
MPAaBWIBHBIA ~ OTBET. fICHO ommcaH
Croco0 penieHus.
2. BepHoe  pemenue, HO  UMEIOTCA 7-8
HEOONbIINE HEAOYETHl, B LEJIOM HE
BIMSIONIME Ha pEIIeHUE, TaKhe Kak
HEOOJIbIIINE JIOTUYECKUE MPOIMYCKH, HE
CBSA3aHHBIE C  OCHOBHOM  ujeeu
pemenus. Pemenue odopmieHo He
BIIOJIHE aKKypaTHO, HO 3TO HE MeIlaeT
MOHMMAHHUIO PEIICHUSI.
3. Pemienne B 1memom  BepHoe. B 5-6 Xopowo (J0CTaTOYHbIN
JIOTUYECKOM PACCYKJIECHUH W PEIICHUU YPOBEHB TOCTHKEHUS
HET CYILIECTBEHHBIX OMMOOK, HO 3a/Jaya pe3yNbTaTOB 00yUYEHUS)
pelieHa HEONTUMAJIbHBIM  CIIOCOOOM
WM  JIONYIIEHO He Ooiee  JBYX
HE3HAYUTeNbHBIX OwuO0K. B pabote
MPUCYTCTBYIOT apumeTrnyeckas
OlIMOKa, MEXaHHYeCKas OIIHOKa HIn
OIMHCKA MPU MEPENUChIBAHUHN BBIKJIAI0K
WIH OTBETA, HE MCKa3HBILINE
coJIep’KaHue OTBETA.
4. B  nornueckom  pacCykIeHMH U 3-4 Y 10BIETBOPUTEIBHO

(mpuemsieMbIil ypOBEHb
JTOCTHKEHUSI pE3YJIbTaTOB
00yueHus)
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S. Hmerotcss  cyliecTBEHHbIE OIIMOKH B 2-3
JIOTUYECKOM  PacCyXIE€HUU U B
pemieHun. PaccuMTtaHHOe — 3HAaueHUE
HUCKOMOM BEJTUYHHBI HCKa)KaeT
coJiepKaHue OTBETA. JlokazaHbl
BCIIOMOTaTeIbHbIC YTBEPKJICHHUS,

MIOMOTAIOIIME B PEIICHUH 3a/1a4u. HeyHOBHeTBova TEIIbHO
(HeIOCTaTOYHBIN YPOBEHB
6. PaccmoTpensl OoTAenbHBIE Ciydaw IpU 1
orcyrcTBuM  pemieHus. OTCyTCTBYeT AOCTHIRCAMI PESYILTATOB
9 . 00y4eHus)
OKOHYATENbHBI  YWCICHHBIA  OTBET
(ecnmm OH TMpPeayCMOTPEH B 3ajaue).
IIpaBunbHBI ~ OTBET  yrajad, a
BBICTPOCHHOE TIOJT HETO PEIlICHUE
0€30CHOBATENBHO.
7. Pelienre HeBepHOE UM OTCYTCTBYET. 0
I') KPUTEPUU U IKAJIA OIEHUBAHUSA TOMAIIHET'O 3AJIAHUSA
No Kpumepuu ouenusanusn Ilkana oyenok

n/n Konuuecmeo Ouenka

oannos

1. 3amaHnie BBIMIOJIHEHO TIOJHOCTBIO:  IIEJh OTnr4HO (BBICOKHIA
JIOMAIITHETO 3aJ[aHus YCIICIIHO JTOCTUTHYTA; YPOBEHb JIOCTHKCHUS
OCHOBHBIC TIOHATHSI BBIJICJICHBI; HAIAYUE 9-10 pE3yNIbTaTOB
cxeMm, rpaduyecKkoe BbIJCICHHE 0C000 0o0y4eHus)
3HAYUMOM uHbopMaIy; paborta
BBITIOJIHEHA B MOJTHOM 00BEME.

2. 3agaHue BBINIOJHEHO: LEIb BBIIOJHEHUSA Xopowo (JoCTaTOYHBIH
JIOMAIITHETO 33/IaHUs JOCTUTHYTA;, HaJIN4ne 87 YPOBEHb JIOCTHKCHUS
MPaBUJIBHBIX ATAJOHHBIX OTBETOB; OIHAKO pE3yNbTATOB
paboTa BBIMIOJIHEHA HE B MOJIHOM 00BEME. 00yueHusI)

3. 3amanre  BBITIOJIHEHO YacTUYHO:  ILEJh Y 10BIETBOPUTEITHHO
BBITIOJTHCHUS JIOMAIITHETO 3a/1aHus (MpueMIIeMbIil YpOBEHB
JOCTUTHYTA HE MOJIHOCTBIO; 5-6 JOCTUKCHHUS
MHOTOYHUCJICHHBIE  OIMMOKA  CHUXKAIOT pE3yNbTaTOB
KaueCTBO BBHITIOJIHEHHON paOOTHI. 00yJeHms)

4, 3amanue He BBITOJIHEHO, 1ETh BBHITTOJIHEHUS HeynoBneTBopuTensHO
JIOMAIITHETO 3aJaHusI He JOCTUTHYTA. (HemoCcTaTOYHBIN

0 YPOBEHB JTOCTUKEHUS
pE3yNbTaTOB
00yueHust)
) KPUTEPUU U LHIKAJIA OHEHUBAHUSA KOHTPOJIbBHBIX PABOT
No Kpumepuu oyenueanusn Ilkana oyenok
n/n Koauuecms | Ouenka
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0 oannoe

1. HCKJTFOYUTETbHBIE 3HaAHUA, a0COJIFOTHOE 28-30 OTauyHO (BBICOKUM
MOHUMAaHUE CYTH BOIPOCOB, 0€3YKOPU3HEHHOE YPOBEHb
3HAHME OCHOBHBIX MOHATHUM U TOJOKECHUH, JOCTHXKEHUS
JIOTUYECKU u JIEKCUYECKH IPaMOTHO pe3ynbTaToOB
U3JI0KCHHBIE, coJiepKaTeNbHbIE, oOy4eHMs1)
apTyMEHTUPOBAHHBIC W HMCYUEPIIBIBAIOIINE
OTBETHI

2. riyOOKHe  3HaHWA ~ MaTepuana, OTIMYHOE 25-27
MOHMMAaHUE CYTH BOIPOCOB, TBEPAOE 3HAHUE
OCHOBHBIX TOHATHM W  TMOJOXEHUU IO
BOIIPOCAM, CTPYKTYPUPOBAHHBIEC,
nocJieIoOBaTeNbHbIC,  TOJHBbIC, IPaBUIbHbBIC
OTBETHI

3. riyOOKMEe 3HaHUS Marepuana, NPaBUIbHOE 22-24
MOHUMAaHUE CYTH BOIPOCOB, 3HAHUE OCHOBHBIX
MOHATUA U  TOJIOKEHUUW IO  BOIIPOCAM,
coJiep KaTelIbHbIE, TIOJHBIC K KOHKPETHBIC OTBET
Ha BONpOCHl. Hamnume HECYIMeCTBEHHBIX WIIA
TEXHUYECKUX OINOOK

4, TBEp/blC, JOCTATOYHO  TMIOJHBIE  3HAHUS, 19-21
Xopoliee  TOHMMAaHWE  CYTH  BOIIPOCOB,

MpaBUJIbHBIC OTBETHI Ha BOIIPOCHI,
MUHUMAJIbHOE  KOJMYECTBO  HETOYHOCTEH,
HeOpexxHOE 0OhOpMIICHUE

5. TBEPbIC, HO HEAOCTATOYHO IMOJIHbIC 3HAHUSA, TI0 16-17 Xopolio
CyTH BEpHOE TOHHMMAaHHE BOIPOCOB, B IIEJIOM (mocTaTouHbII
MpaBUJIbHBIE OTBETHl HA BOMPOCHI, HAIMYKE YPOBEHb
HETOYHOCTEH, HEOpEKHOE 0(hopMIIEHHE JIOCTUKEHUS

6. oOlMe 3HaHUSA, HEJOCTAaTOYHOE TOHUMAHUE 13-15 pe3yJIbTaToB
CyTH BOIIPOCOB, HaJIW4Yue OOJIBIIOrO0 YHCIa o0yueHus )
HETOYHOCTEH, HEOpEKHOE 0(hopMIIEHHE

1. OTHOCHUTEJIbHBIC 3HAHMSA, HaJIM4YUE OIINOOK, 10-12 VY 10BJIETBOPUTEIBHO
HeOpexKHOE 0OPOPMIICHUE (TpremMIeMBbIit

8. MOBEPXHOCTHBIC 3HAHWS, HaIU4YHe TPyOBIX 7-9 YPOBEHB
OIMOOK, OTCYTCTBHE JIOTUKH  H3JI0XKEHUS JOCTHKCHUS
Martepuana pe3ynbTaTOB

oOy4eHwMs)

Q. HEMIOHUMAHUE CyTH, OOJIbIIOE KOJIMYECTBO 4-6 HeynosnerBopurenb
rpyobIx  OmMOOK,  OTCYTCTBHE  JIOTHKHU HO (HEIOCTaTOYHBIM
U3JI0KCHHS MaTepuasa YPOBCHb

10. HE JIaH OTBET HA MOCTABJICHHBIE BOMPOCHI 1-3 JTOCTHKECHUSA
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11.

OTCYTCTBHE OTBETa, JaH OTBET Ha Jpyrue
BOTIPOCHI, CIHCHIBAHUE B XOJE BBITIOJHEHHUS
paboThl, HaimMuue Ha  paboueM  MecTe
TEXHUUYECKUX CPEACTB, B TOM YHCIIE TenedoHa

0 pe3yIbTaToB
00yueHus )

E) KPUTEPHUU U LIIKAJIA OUEHUBAHUSI HA DK3AMEHE

No
n/n

Kpumepuu ouyenusanun

IlIkana OUECHOK

oannoe

Konauuecmeo Ouyenka

Jlan IIOJTHBIM, B JIOTUYECKOM 24-30
MOCJEAOBATEILHOCTH  Pa3BEPHYTHIN
OTBET Ha IMOCTaBJICHHBIM BOMPOC, e
oOyyJaromuiicss  MpoOJEMOHCTPUPOBAT
3HaHUWE JUCHMIUIMHBI B  TOJHOM
o0bemMe y4ueOHOI IpPOrpaMMBbl,
JIOCTATOYHO TJIyOOKO OCMBICIIMBAET
JTUCLUUIUIMHY,  CaMOCTOSITEIbHO U
MCUYEPIBIBAIOIIIE OTBEYAET Ha
JOTIOJIHUTENIbHBIE BOIIPOCHI, TPUBOIUT
coOCTBEHHBIE IPUMEPBI 1o
npoOiemMaTike MIOCTABJICHHOTO
BOIIPOCA,  PEIIMJI  MPEIJI0KECHHBIE
IPaKTUYECKUE 3a/1aHus 0e3 OmMOoK

OtnnaHo
(BBICOKHI1 YPOBEHB
JOCTHKEHUS
pE3yNbTATOB 00YUYEHUS)

JlaH  pa3BepHyTBIA  OTBET  Ha 17-23
IIOCTaBJIEHHBIN BOIIPOC, rae
oOyyaromuiics JIEMOHCTPUPYET
3HAHUS, TPUOOPETEHHbIC HA 3aHATHUSAX,
a TaKXe TMOJyYEHHbIE MOCPEICTBOM
M3y4YeHUs1 0053aTeNbHBIX YYEOHBIX
MaTepUaJIoOB MO  Kypcy,  JaeT
apryMEHTUPOBAHHbBIE OTBETBHI,
NPUBOAUT  NPUMEpPBI, B  OTBETE
MPUCYTCTBYET CBOOOJHOE BIIAJICHUE
MOHOJIOTHYECKOW PEYbI0, JIOTHYHOCTh
U TOCIIENOBaTEIbHOCTh  OTBETA.
OnHako JOMyCKaeTcsi HETOYHOCTh B
OTBETE. Pemmmn  mpensoxeHHbIE
paKTUYECKUe 3aJlaHus c
HEOOJBITUMU HETOYHOCTSIMHU.

Xopotio (A0CTaTOYHbIN
YPOBEHb JIOCTHXKCHUS
pe3yNbTaTOB 00yUYEHUS)

JlaH OTBET, CBUACTEILCTBYIOIIUNA B 10-16
OCHOBHOM O 3HaHHUM IIPOIECCOB
A3y4aeMOu JTHACLUILIAHBI,
OTINYAIOIIUICS HEIOCTAaTOYHOM

Y 10BIETBOPUTEITHHO
(mpuemieMbIii ypOBEHb
TOCTHKCHUS
pPE3yNbTaTOB 00YUEHUS)
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[NIyOMHOM W TOJHOTOM PacKpbITUS
TE€MbI, 3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuHu, ciabo chopMUPOBAHHBIMU
HaBbIKAMHU aHajan3a SIBJICHU,
IPOLIECCOB, HEAOCTATOYHBIM YMEHUEM
JaBaTh apryMEHTUPOBAHHBIE OTBETHI U
OPUBOAUTH MPUMEPHI, HEAOCTATOUYHO

CBOOOTHEIM BJIaJICHUEM
MOHOJIOTHYECKON peublo,
JIOTUYHOCTHIO u
MOCJIEI0BATEIbHOCTHIO OTBETA.

JlomyckaeTcsi HECKOJIbKO OIINMOOK B
COJICp’)KaHUM OTBE€Ta U  PEIICHUU
MPAKTUYECKHUX 3aJaHHM.

JlaH OTBET, KOTOPBIA COHEPKHUT P
CEPBE3HBIX HETOYHOCTEM,
oOHapy>KUBAIOITUI HE3HAHUE
MPOLIECCOB M3YyYaeMOW MPEIMETHOU
00J1aCTH, OTIMYAIOIIMIACS HETITyOOKUM

pacKpbITUEM TEMEI, HE3HAHHEM
OCHOBHBIX BOITPOCOB TEOpUH,
HecPOpMUPOBAaHHBIMU HaBBIKAMU
aHajm3a SIBIICHUH, MPOLIECCOB,
HEYMEHHUEM JaBaTh

APryMCHTHUPOBAHHLIC OTBCTHI, CIIa0BIM
BJIAACHUCM MOHOJIOTHYECKOM PCUbIO,

OTCYTCTBHEM JIOTUYHOCTH 51
MOCJIEIOBATEILHOCTH. BriBosibI
ITOBEPXHOCTHBHI. Pemenue
MIPAKTAYECKUX 3aJlaHuM HE

BBITIOJTHEHO, T.€. OOydYarouIuics He
CIIOCOOCH OTBETUTH Ha BOIPOCHI JaxKe
OpU  JOMOJHHUTEIBHBIX  HABOJSAIIMX
BOIIPOCAX IMPETO/IaBaTEIIs.

0-9

HeynoBnerBoputenbHO
(HEegOCTaTOUHBIN
YPOBEHb JIOCTHKCHUS
pPE3yNbTATOB 00YUYEHUS)

NpH IK3aMeHe

Ilpu sx3amene:

2.3.Kpurepum u mkaJjia OeHMBaHHUS Pe3yJbTATOB 00y4eHHUsl Y4eOHOro nmpeamera

No Kpumepuu oyenuganusn Hlkana oyenox
n/n Cymma Ouenka
oannoe
OUCUUNTUHBL
1. |OOyuaromuiics TJIyOOKO W TPOYHO YycBowi | 85 u BbIIe OTauyHO (BBICOKUI
MPOTPAMMHBIA ~ MaTepHiall,  HMCUEPIBIBAIOIIIE, YPOBEHD
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IoCJaACA0BAaTCIbHO, YCTKO M JIOTHYCCKHU CTpOI>'IHO

JOCTHIKCHUA

€ro M3J1araeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C PE3yNbTATOB
MPaKTUKOW, CBOOOIHO CIIpaBJISETCS C 3a/Ja4yaMu, o0y4eHHS)
BONIPOCAMHU M JIPYTUMH BUJAMHU TPUMEHEHUS

3HAHWM, IPUYEM HE 3aTPYIHSAETCS C OTBETOM MpHU

BUJIOM3MEHEHUH 3a/IaHUi, UCIOJIb3YyeT B OTBETE

MaTepuan pa3IuyHON JIMTEPaTypbl, MPABUILHO

00OCHOBBIBAET PUHATOE HECTaH/IapTHOE

pelieHue, BIaJeeT pa3sHOCTOPOHHUMHU HaBBIKAMH

U TpYE€MaMH BBIMOJTHEHUS MPAKTHYECKUX 3a7au

110 (OpMHPOBAHUIO KOMIIETECHIIUH.

OOyuaronuiics  TBEpIO  3HAET  MaTepua, 75-84 Xopotiiio
rPaMOTHO M IO CYIIECTBY H3JaraeT ero, He (tocTaTOYHBIII
JIOTIyCKasi CyIIECTBEHHBIX HETOUYHOCTEH B OTBETE YPOBEHb

Ha BOIIPOC, IPABUJIBHO OPUMEHSET JTOCTUKECHHUS
TEOPETUYECKHE TOJIOKEHUS TPU  PEUICHUU pE3yJIbTaTOB
IPAKTUYECKUX BOIPOCOB M 3ajad, BIIAJCET 00y4eHus1)
HEOOXOJMMBIMU HaBbIKAMU M TPUEMaMU HX

BBIMIOJIHEHMSI, a TaK >X€ HMEET JOCTaTOYHO

MOJTHOE TIPEACTABICHUE O 3HAUYMMOCTH 3HAHHMA

JUCIUTUTAHBIL.

OOyyaromuiics UMEeT 3HaHUS TOJIBKO 51-74 Y 10BIIETBOPUTENBHO
OCHOBHOTO MaTepuajiia, HO HE YCBOWJ €ro (MpuemMIIeMBbIii
JeTane, MOMycKaeT TOYHOCTH, HEIOCTATOYHO ypOBEHB
npaBWibHbIE  (OPMYJTUPOBKH,  HaPYIICHHS JTOCTHKCHHUS
JIOTHYECKOH MOCIIEIOBATEILHOCTU B U3JI0XKEHUH pe3yJIbTaTOB
IPOrpaMMHOTO MmaTepuaa, UCIIBITHIBACT 00y4eHUsI)
CIIO)KHOCTH TIPU  BBIMIOJIHEHUU TPAKTUYECKUX

paboT U 3aTpyaHSETCS CBS3aTh TEOPHUIO BOMIpOCa

C IIPAKTUKOM.

OOyuaromuiics He 3HAaeT 3HAYUTENbHOW 4Yactu | Menee 51 HeynosnerBopuren
IPOrPaMMHOTO maTepuIa, HEYBEPEHHO BHO
OTBEYAET, JIOMYCKAeT CEpPhe3HbIC OIIMOKH, HE (HEemOCTaTOUHBIN
uMeeT MpECTaBICHUN o METOTUKE ypOBEHB
BBITIOJTHEHHSI TIPAKTUYECKON pabOThl, HE MOXKET c(hOpMHUPOBAHHOCTH
MPOJOIKUTE OOydeHue 0€3 JOMOTHUTEIbHBIX KOMIIETEHIIHN )

3aHATHN 10 JAHHOMY MEXKIUCIUILTHHAPHOMY
KypCy.
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1. THITOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIN UHBIE MATEPUAJIbBI,
HEOBXO/IUMBIE IS OHEHKN OCHOBHBIX BUIOB AEATEJIBHOCTMU,
XAPAKTEPHU3YIOINIUX ITAIIBI JOCTUXEHUA PE3YJIbBTATOB
OBYUYEHHSA B ITPOIIECCE OCBOEHHUS OBPA3OBATEJIBHOM
ITPOT'PAMMBbI

3.1.TunoBble KOHTPOJIbHbIE 3aJaHUS JJIfl TEKYLIEro KOHTPOJIS YCIeBaeMOCTH
00y4arImuxcs _
TEKYHIINU KOHTPOJIb YCIIEBAEMOCTH

Pa3zgea 1. Mexanuka

Tema 1. Kunematuka

3ananue 1. KonTposbHbie Bonpocskl o TeMe « Knnemaruka»

1. Kakoit paznen hbu3mku Ha3bIBAIOT MEXAHUKOM?

2. OcHOBHas 3aJ1aya MEXaHUKHU.

3. Ilpu KakuX yCJIOBHUAX TEJIO MOKET HA3bIBATHCS MAaTEPUAIILHON TOYKOM?

4. Kak onpenensroT N0JI0KEHUE TOYKH B IPOCTPAHCTBE?

5. Yrto Ha3bIBaeTCs TPACKTOPUEH, U KAKUE OHU OBIBAIOT?

6. Uto Takoe MexaHNYEeCKOe ABMKeHHE?

7. Uto Takoe cucrema orcyera’?

8. Kakue Bemn4nHbI B (M3UKE HA3bIBAIOT CKAISIPHBIMU, U KAKUE — BEKTOPHBIMU?

9 . Yto Takoe nepemenieHue?

10. B uem oTimmume MOHATHS NPOWUIEHHOTO MYTH OT NEPEMEILICHUS ?

1. Kakoe nBu:KeHME Ha3bIBACTCS HEPABHOMEPHBIM? PABHOYCKOPEHHBIM?

2. Kakasi CKOpoCTh Ha3bIBA€TCSI MTHOBEHHOM ?

3. 3anummuTte GopMyIy-onpeaeaeHrue YCKOPEHUsI.

4. Kak omnpenensercss CKOPOCTb TOYKH, ABUXKYIIEICS PABHOYCKOPEHHO C HadalbHOU
CKOPOCTBIO?

5. Kakast ckopocTh Ha3bIBaeTCs CpeaHen?

6. Kak onpenensercsi mepeMeIieHle TOUKHU, ABUKYIIEHCS paBHOYCKOPEHHO C HAYaJIbHOU
CKOPOCTBIO?

7. Beipazute rpaduuecKd 3aBUCUMOCTb CKOPOCTH OT BPEMEHHM PaBHOYCKOPEHHOTO
JBIDKEHHUE C HAYaJIbHOM CKOPOCTHIO U 0€3 Ha4aJIbHOW CKOPOCTH.

8. Kak ompenenserca nepeMenieHUe TOUYKH, ABMKYIIEHCS PaBHOYCKOPEHHO Oe3 ydeTa
BpeMeHu?

9.Kak BbIpakaeTCs ypaBHEHHE PABHOYCKOPEHHOTO JBIKCHHUS MAaTeMaTHYeCKH U
rpaduuecku?

10. Kak rpaduuecku onpenenuTs nepeMelnieHrne paBHOYCKOPEHHOTO JIBUKEHUS?

11. Kakoe nBrmxeHne Ha3pIBaIOT CBOOOIHBIM ITaleHUEM ?

12. Kak nBukeTcs TeI0 MpU CBOOOTHOM MaieHUN?

13. Kakast ¢popMyia CKOPOCTH MPUMEHSIETCS 111 OMMCaHUsI CBOOOTHOTO MaICHMs Tena?

14 Kakas Qopmyna mepeMenieHusl MPUMEHSETCS JJIS OMHCAHUS CBOOOJHOTO TaJCHUS
Tena?

15. Kak HampaBiieH BEKTOP YCKOPEHUs MPU CBOOOTHOM IMaiIeHUN?

16. VI3MeHuUTCS U YCKOpPEHHUE MaJaloero BePTUKAIBHO BHU3 TEJa, €CJIM €My COOOIIUTH
HaYyaJIbHYIO CKOPOCThH?
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17. Kak HampaBiieH BEKTOpP CKOPOCTH MPH CBOOOTHOM MaJeHUH?

18. Kak nBuxercs Teno, OpoIeHHOe BEPTUKAIEHO BBEPX?

19. Yemy paBHa CKOpPOCTH Te€Jla, OPOIIEHHOIO BEPTUKAJIBHO BBEPX, B HAUBBICIIEH TOUKE
noanbema?

20.Kak HampaBieHbl BEKTOp YCKOPEHHS M BEKTOpP CKOPOCTH Tenla, OpOIIEHHOro
BEPTUKAJIBHO BBEPX?

21.Yewm siBisieTcs KpUBOJIMHEWHOE JIBUYKEHHE 110 CBOEMY XapakTepy?

22. Kak HampaBieHa CKOPOCTb [JBIKEHMS Tejla B JHOOOM TOYKE KPUBOJIMHEHHOM
TpaeKTopuu?

23.Kak HampaBlieHO YCKOPEHHE TIPU PaBHOMEPHOM JBWKEHHUH Teja 1Mo oKpykHocTh? Kak
€r0 Ha3bIBAIOT?

24.ABTOMOOWIJIb JIBMXKETCSI IO KPUBOJHMHEMHOW TPAEKTOPUM C MOCTOSHHOM IO MOJYIIO
CKOPOCTBIO MOKHO JIH YTBEPKAATh, YTO €r0 YCKOPEHHUE B 3TOM CIIy4Yae PaBHO HYJIIO?
25.MOXHO I CUUTATh JBMKEHHE MO OKPYKHOCTH C TIOCTOSIHHOM 1O MOZYJIO CKOPOCTBIO
PAaBHOYCKOPEHHBIM JBUKEHUEM?

26.YT0 XapakTepusyeT LEHTPOCTPEMUTEIbHOE YCKOPEHHUE NMPU PAaBHOMEPHOM JABMXKEHUU
10 OKPY>KHOCTH?

27.Kak HaWTH LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE C  JIPYITMMH  BEJIMYMHAMH,
XapaKTEPU3YIOIIMMH JIBUKEHHUE 110 OKPY’KHOCTH?

28. Kak HailTh TMHENHYIO CKOPOCTh MPU PABHOMEPHOM JABMXKEHUU IO OKPYKHOCTHU?

29. SIBnsercss NM JNMHEWHas CKOPOCTh IIOCTOSTHHOW BEJIUYMHON NpU pPaBHOMEPHOM
JBUKEHUU TeJa 10 OKPY>KHOCTHU?

30.Kak HampaBiieHbl BEKTOPHI TUHEHHONH CKOPOCTH U IIEHTPOCTPEMUTEIBHOTO YCKOPESHHUS
OTHOCUTEJIBHO JIPYT APYyTa MpHU ABUKEHUU TeJla M0 OKPYKHOCTH?

3ananue 2.Pemienue 3apa4 no reme «Knnemarnka»

Bapuant 1

1. Karep, nBurasicb paBHOMEpHO, npoez:xaer 60m 3a 2c. PaccunraiiTe, Kakol MyTh OH
npoenet 3a 10c, ABUrasich ¢ TOM K€ CKOPOCTHIO.

2. KakoBo yCckOpeHHe Ioe3/1a, €ClId, UMesl MPU MOAX0/1€ K CTAHIMHU HAYAJIBHYI CKOPOCTh
90xm/4, oH octaHoBumiIcs 3a 50c?

3. Ompenenure UEHTPOCTPEMUTEIBHOE YCKOPEHHME aBTOMOOWJIS, JBHXKYLIETOCS CO
CKOPOCTBIO 72KM/4 TIO 3aKpyTaeHHI0 paguycom 100m.

4. IlyTp niu nepeMeneHrue Mbl OIJIAYMBAEM IIPU MPOE3/IE B TAKCH?

5. MOXHO 1M IPUHATH 32 MaTEPUAIBHYIO TOUKY KEJIE3HOAOPOKHBIM COCTAB IPU pacyere
ITyTH, IPOUIEHHOTO 32 HECKOJIBKO CEKYH/1?

Bapuant 2

l.KocmMuueckass pakera pasroHAETCS M3 COCTOSHUA MOKOs W, mnpouas myTh 200k,
nocturaeT ckopocTH 11km/c. C KakuM yCKOpPEHUEM JIBUTalIach pakeTa’?

2. 3a kakoe BpeMs MO>KHO OCTAHOBHUTbH aBTOMOOWJIb, €CIM HpH OBICTPOM TOPMOKEHUU
YCKOpPEHHE PaBHO 5m/c??

3. Bpamaromuiicst nuck 3a 10c nenaer 40 o6oporoB. Onpenenure NepUoa U 4acTOTy €ro
BpalICHUSI.

4. Kakyro cKopoCTb EPEMEHHOTO IBIKEHHUS TOKA3bIBAET CIIUOMETP aBTOMOOUIIS?

5. KakoBa TpaeKTopusi IBHKEHUS TOYEK BUHTA CAMOJIETA M0 OTHOUICHHIO K JIETYUKY?
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Kpurepuu ouenok:
Bcero 5 3apanmii:

1 3amanue -5 0aJUIOB;

2 3aaHue - 5 0aJIoB;

3 3amanue -5 0aJUIOB;

4 3amanue - 1 6amn;

5 3aganue - 1 Oas.

17 GayUIOB - OLICHKA «5»;
12 GayUIoB - OLICHKA «4»;
7 0ajIoB - OIIEHKA «3»;
6 0aj1I0B M MEHEE - OLIEHKA «2».

3ananue 3. Tect mo teme «KuHemaTuka

Bapuanr 1

1. Jlns kaxxknod pu3nyeckol BeIMYUHBI U3 CTOJIONA | yKaKUTE €UHUIYY €€ U3MEPECHUS U3
cToJibna 2.

Cronber 1 Cronbern 2
1. Yckopenue A M
2. Ilytp b. 2_42
3. CxopocThb B. Ik
M
I.—
C

2. Ha pucyHke m3o0paxkeH TpaduK 3aBHCHUMOCTH KOOpAWHAT Tena oT Bpemenu X(t).
OHpCI[GJ'II/ITC KMHEMATUYECKUN 3aKOH ABHWXKXCHUA 3TOI'O TEJIa.

AX() =10 + 2t

Bb.x(t) = -10+ 2t

B.x(t) =10 - 2t

r.x(t) =- 2t

M
3. J'Io;:uca ABWIKCTCA B HAIIPABJICHHUMW TCUCHUA PEKH CO CKOPOCTBIO 4 - OTHOCHUTEIILHO
c

M
BOJIbl, CKOPOCTh TE€UEHHSI PEKU OTHOCUTEIBHO 3emun 1 — . Onpegenure CKOPOCTh JOJIKH
c

OTHOCHUTEIBHO 3eMJIn?

A.6§B.o B.2%”1“.4% 0

4. ABTOMOOWJIb Hauall JBUTAaThCS PABHOYCKOPEHHO 6
MPSIMOJIMHEMHO W3 COCTOSIHUS TOKOSI M 4epe3 5 ¢ ero

) M 9
ckopocTh cTana paBHoi 10 = . Kakoli mnyTh ObLI
C

npoiieH aBromoOwiieM 3a 4 ¢ OT MOMEHTa Hayaja
IIBYOKCHUS? 00 4 2 3 4 5 te
A.8M. b.16Mm B.32Mm I'.40Mm
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) M
5. Msu OpoilieH BEpTUKAIBHO BBEPX C HaualdbHOU ckopocThio 20— . Uemy paBeH MOIyJib
c

CKOpPOCTH Ms4a yepe3 3¢ mocie Havana JABrkeHusi? CoNnpoTUBICHHE BO3yXa CUUTATH
M
peHeOpeKMMO MaJIbIM, YCKOPEHUE CBOOOTHOTO MaIeHHs MPUHSTH paBHbIM 10— 2.
C

A. 50";4 b. 30%” B. 20%” T. 10’;”

6. Ilpu nBUXKEHHM Tela MO OKPYKHOCTH pamuycoM 10M C MOCTOSIHHOW MO MOJYJIIO
M

CKOPOCTBIO 5— LEHTPOCTPEMHUTEIBLHOE YCKOPEHUE PABHO:
C

A.250=2, B.50=% B.25%% T.05=2

C C C C
7. ABTOMOOWJIb ABMKETCS CO CKOPOCTBIO 72KkM/4. OmpenenuTe yCKOpeHne aBTOMOOMIIS,
eciu yepe3 20 ceKyHJ OH OCTaHOBHTCSI.

A.3%2 B.5%2 B.1Z%:2 r.-1f§2.

C c C

8. Ha pucynke mnpeacrtaBieH rpapuk CKOPOCTH PABHOMEPHOTO JBM)KCHHS Teja.

OHpeI[GJ'II/ITe IIYTh, HpOﬁHGHHBIﬁ TCJIOM 3a 2 C. Uﬁ
A
A. 10 m; 4
B. 20 L
B. 5 M, 54
I. 30 m.

t
9.llBwkeHne, TpU KOTOPOM TEJIO 3a JIOObIe paBHBIC o 1 2 3 ©°€¢

IMPOMCIKYTKH BpPCMCHHU ImpoxoauT OIHNHAKOBBIC ImyTH,

HA3bIBACTCA:

A.  MEXaHMYECKUM JBUKECHHUEM;
b.  paBHOMEpPHBIM ABUKECHUEM;
B.  HepaBHOMEpHBIM JIBUKECHUEM,;
I [OpsAMOJMHENHBIM IBUKECHUEM.

10. B xakoM 13 IPUBEACHHBIX CIIYYaeB TEJIO ABUKETCS PABHOMEPHO?

vh S v SA
L > L >
0 A t O B t O B t O r t
Bapuant 2

1. ] kaxxaoi (pu3znueckol BeTWYUHBI U3 CTOJIONA 1 yKaXHUTe eIUHUILY €€ U3MEPEHUs U3
cToJsiona 2.

Cronoerr 1 Cromnber 2
1. Yckopenue A M
2. Bpems b. 2—/[2
3. CxopocTb B. Ix

I'.c
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2.Ha pucynke wu3o0OpakeH TpaduK 3aBHCHMOCTH KOOpIWHAT Tela oT BpeMeHu X(t).
Onpenennre KHHEMaTHICCKUI 3aKOH JIBHYKEHUS 3TOTO Tela.

Ax()=2+2t;
B.x() = -2 - 2t;
Bx(t) =2- 2t;
x(t)=-2+2t;

M
3. J'[omca ABUIKCTCA IMPOTHUB TCUCHHUA PCKHU CO CKOPOCTBIO 2 — OTHOCHUTEJIILHO BO/JbI,
c

M
CKOPOCTh TEUYEHHUS PEKH OTHOCUTENbHO 3emiu 2 —. Omnpenenure CKOPOCTb JIOAKU
c
OTHOCHUTENBHO 3eMJIn?
M M M
A.6- b.0 B.2-T.4-
C C c
4. ABTOMOOWJIb HAYaJl IBUTAThCS PABHOYCKOPEHHO MPSIMOJIMHENHO U3 COCTOSIHUSA MTOKOS U
v M o )
yepe3 5 ¢ ero ckopocth ctana paBHoil 10 —. Kakoii myTe Obu1 poiiieH aBTOMOOMIIEM 32 8
c
C OT MOMEHTA HavaJla ABUKECHUSA?

A.8Mm B.16Mm B.32m I'.64m
5. Msu GpoiiieH BEpTUKAIBHO BBEPX C HAYaIbHON CKOPOCTHIO 20%4 . Uemy paBeH MOAyJIb

CKOpPOCTH MfAYa 4yepe3 4c¢ mociie Hayasa ABuxkeHusA? ConpoTUBIIEHHWE BO3/lyXa CUUTATh
M
NpEeHEeOPEKUMO MAJIBIM, YCKOPEHUE CBOOOIHOTO MaIeHUs IPUHATH paBHbIM 10— 2,
C
M M M M
A. 50— b. 30- B. 20- I'. 10-
C C C C
6. Ilpu nBMXEHHM Tela MO OKPYKHOCTH pamuycoM 10M C TOCTOSHHOHW MO MOJIYIIIO
M
CKOPOCTBIO 5— LEHTPOCTPEMHUTEIBLHOE YCKOPEHUE PABHO:
C
M M M M
A. 250 -2 b.50 -2 B.25-2 I.o0,5-=
C C C C
/. ABTOMOOMJIb ABMXKETCSI CO CKOPOCThIO S4km/4. Omnpenenure yCKOpeHUE aBTOMOOWIIS,
ecnu yepe3 15 cekyHI OH OCTaHOBUTCH.

A.322 B.5%’ B.1=’ r.-1=2
8.Ha pucynke mpeacrapiieH rpaduk 3aBUCUMOCTH
SM
15
10
5
XM
10 > L
S /

IIyTH PaAaBHOMCPHOI'O JIBHUKCHH: TCJIa OT BPCMCHU. 4

CKopocCTh Tela paBHa:

A. 1 M/c;
b. 2w/
B. 20 wm/c;
I. 5 M/c.
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Kaxkoe u3 sBiI€HNI MOXHO CUUTATh CBOOOJHBIM HaJcHUEM?
MOJIET NTHIIHI,

CKaThIBAHUE C TOPKH;

JIBUKEHHE TI0 MHEPLINH;

MOJIET KaMHSI, BBIITYILIEHHOTO U3 PYK.

SEm o

10. Kakoii u3 npuBeAeHHBIX I'paUKOB ONMUCHIBAET HEPABHOMEPHOE JBUKEHUE?

VA S v
L
0 A t 0 B t 0 B t
Sk SA
L L
0 r t 0 1 t

Kpurepumu onenkmu:

«5» - BBINIOJIHEHBI TpaBubHO 10 3a1aHUi;
«4» - BBITIOJIHEHBI MIPABUIIBHO 8 - 9 3agaHuii;
«3» - BBINIOJIHEHBI PABUIIBHO 6 - 7 3a1aHU;
«2» - BBIIIOJHEHBI TPABUJIBHO 5 3aTaHUN.

Tema 2. lunamuxa

3ananme 1. KonTposibHbIe BONPOCHI O TeMe «/{MHAMUKa))

1. Yto u3ydaeT AMHaMuKa U €€ OCHOBHAad 3aja4a’?

2. ChopmynupyiiTe 3akoHbl HpIOTOHA U 3aNMUIIIATE UX MAaTEMAaTHYECKOE BhIPAKEHUE.

3. Uto Takoe uHepuus’?

4. Kakue cucteMbl Ha3bIBalOT MHEPIUATIbHBIMA?

5. Teno pBMXKETCA C HEKOTOPOM IOCTOSHHOM CKOpOCThIO. Kak OHO cTaHer aBUrarhcs
nocjie TOro, Kak K HeMy OyayT HpUJIOKEHBl JIBE€ OJMHAKOBBIE [0 MOIYIIO MU
MIPOTUBOIIOJIOKHBIE 110 HAITPABJICHUIO CUJIBI?

6. Uto siBNsieTCSl NPUYUHOW YCKOPEHHUSI IBUKEHUS Tea?

7. Kakoe nBmxeHue cooOI1aeT Teiy mocTossHHas cujia’?

8. Ha Tema pasnuuHbIX Macc JeWCTByeT ofHa W Ta ke cuia. Kakas cyuiecTByeT
3aBUCUMOCTh MEXJy MacCaMu TeJ MOJTYYEHHBIMHU 3TUMH TeJIaMU YCKOPEHUSIMU?

9. OnHa u Ta e cujia MojAeicTBOBajla Ha JBa MOKosmuUxcs Tena. [lo kakomy npusHaky
MO>KHO 3aKJIIOYUTh, Y KAKOTO U3 3TUX TeJl Macca 0omblie?

10. MoryT 51 criibl KOMIIEHCUPOBATh APYT Apyra Ipu B3aUMOJCHUCTBUH IBYX TEN?

11. Yto B pusnke MOHUMAETCS MO TEPMHUHOM «CHIIa»?

12. SBnsieTcst cuiia BEKTOPOM HWIIA CKaIsIpoOM?

13. Kak Ha3bIBaeTcs eIMHUIIA U3MEpEeHUs CUiibl B cucteme CU?

14. Kaxum npubopom nzmepsiercs cuia’?

15. MOXHO JT1 MTHOBEHHO U3MEHUThH CKOPOCTH Teja?

16. Uto Takoe UHEPTHOCTH TeJa?

17. Yto Takoe macca?
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18. SIBnsiercs Macca BEKTOPOM HIIU CKaISIPOM?

19. Kak Ha3bIBaeTCs eIMHMLIA U3MEpeHUs Macchl B cucreme CHU?

20.HazoBute crmocoObl U3MEepeHUsi MacChl Tea.

21. Kakue cuiibl Ha3bIBAIOT CUJIAMU BCEMHUPHOTO TATOTEHUS?

22. ChopmynupyiTe 1 3aMUIIATE 3aKOH BCEMUPHOTO TSATOTEHUSI.

23. B kakux cnydasx crpaBeniuBa (opmyla, Bblpaxaromiasi 3aKOH BCEMHPHOTO
TATOTEHUS?

24. KakoB (pM3NYECKUI CMBICI TPaBUTALMOHHOM MMOCTOSTHHOM?

25. YTo Takoe cujia TSHKECTH? 3alUIINTe (OPMYITY CHUIIBI TSKECTH.

26. Kak wu3MmeHseTcs cuia TSHKECTH Ha 3€MHOM MOBEPXHOCTH B 3aBUCHUMOCTH OT
reorpaduyecKoil MUPOTHl U C USMEHEHHEM BBICOTHI HaJl TOBEPXHOCTHIO 3eMiTn?

27. OT 4ero 3aBUCUT YCKOPEHUE CBOOOTHOTO MAeHUs?

28. Uto HEOOX0AMMO cenaTh ¢ (PU3NYECKUM TEJIOM, YTOOBI OHO CTaj0 MCKYCCTBEHHBIM
CITyTHHKOM 3emin?

29. 3anumute GopMyIIbI IS pacdeTa MepBoi KOCMUYECKOW CKOPOCTH.

30. Kak nBmkeTcss CIyTHHK, OOJaalolIuii MEpBOM KOCMUYECKON CKopocThio? BTopoi
KOCMHYECKON CKOPOCTBIO?

31. Kakyto cuity Ha3bpIBarOT CUJION yIPYTOCTH U KakoBa ee mpupojaa’?

32. Chopmynupyiite 3akoH ['yka.

33. Uto Takoe >KeCTKOCTh Teja (MPyKUHbI)?

34. Yto Takoe Bec Teia U YeM OH OTIMYAETCS OT CHIIbI TSKECTHU?

35. Kak n3mensieTcs Bec Tea B CHCTEMax KOOPAMHAT, ABIKYIIUXCS C YCKOPEHHEM BBEpX?
Buusz?

36. Uto Takoe HeBecoMOocTh? B ueMm ee mpuunHa?

37. Uto Takoe cuia TpEeHUS U KakoBa ee npupoaa? Bunasr cun tpeHus?

38. Urto HazeiBaeTcs kodhdumrerToM TpeHus? OT 4ero oH 3aBUCHUT?

39. Kak HampaBlieHa CiJia TPEHUS CKOIBKEHUs?

40. 3aBUCHUT CUJIa TPEHUS CKOJIBXKEHUS OT CKOPOCTH?

3ananue 2 Pemenue 3a1a4 no teMe «JluHamMmuka

Bapuanr 1

1.Cuna 60H coobmaer Teny yckopenue 0,8m/c” . UeMy paBHa Macca Tema?

2. Beruncnute cuity TATOTCHHS MEXIY ABYMSI KOCMUYECKHUMH KOPAOISIMU, HAXOISAITUMUCS
Ipyr oT apyra Ha pacctostHuu 100M, eciii UX Macchl OIMHAKOBBI U paBHbI 10T.

3. YenoBek Maccoii 8OKT MoIHMMAeTcs B IH(TE BEPTUKATBHO BBEPX C YCKOPEHHEM 2M/c’.
Onpenenure n3MEHEHUE BEca YeJIOBEKa.

4. IToueMy y TOHOYHBIX BEJIOCHUIIEIOB PYJb OMYIIEH HU3KO?

5. UcnibIThIBaeT i OETyIIMiA YEJIOBEK COCTOSIHE HEBECOMOCTHU?

Bapuant 2

1. Onpenenuts CUTy TSKECTH, AECHCTBYIONIYIO Ha Tesio Maccoit 400r.

2. JlBa miapa, Haxoisuiyecss Ha PACCTOSHUM 1M Jpyr OT Jpyra, MNPUTATHBAIOTCA C
cumoit 33,35*107°H. Macca mepBoro mapa passa 10kr. Ompenernure Maccy BTOPOTO
niapa.

3. Ha ckonbko yanmuHUTCS TIpyKKHA, KecTKocThio SO0H/M mop neiictBuem cuutbt 2H?

4. Kak U3MEHUTHCS CHJIa TPABUTALIMOHHOTO B3aMOJEHCTBUS MEXIY JABYMsI TEIAMH, €CIH
Maccy OJHOTO U3 T€J YBEJIUYUTh B 2 paza?
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5. [louemy nerye TIbITh, YeM O0€XKaTh IO JTHY TIO MOSIC TOTPY>KEHHBIM B BOY?
Kpurepuu ounenok:

Bcero 5 3apannii:

1 3amanue -5 0aJUIOB;

2 3amaHue - 5 0aJIoB;

3 3amanue -5 0aJUIOB;

4 3amanue - 1 6a;

5 3aganue - 1 Oas.

17 GayIIOB - OLICHKA «5»;

12 6anioB - oleHKa «4»;

7 6aIoB - oLeHKA «3»;

6 0ajI0B M MEHEE - OLIEHKA «2».

3apanue 3Tect mo Teme «/IluHamMuka»

Bapuanr 1

1. Jnsa kaxaou pu3ndecKod BeIMYMHBI U3 CTOIONA 1 yKaKUTe eIUHUILY €€ U3MEPEHUs 13
croJoma 2.

Cronbern 1 Cronbern 2

1. Cuna A. g
2. YckopeHue b. H
3. Macca B.c
I'. xr

2. HeBeCOMOCTB — 3TO COCTOSTHUE, TIPU KOTOPOM TEJIO ...

A. TBUXKETCS TIOJT JCHCTBUEM TOJIBKO CHIIBI TSDKECTH,

B. coxpaHseT CKOpOCTh NMPU OTCYTCTBUH JECHCTBUS HA HETO IPYTUX TEI;

B. Bo3Bpaiaercst B ICXOAHOE MOJIOKEHUE TIOCIIe TPEKPAIICHHS BHEIITHETO BO3/ICHCTBUS,
3.IIpu B3auMOICCTBUU TEII:

A.  d4eM Oosbllie Macca Teja, TeM OOJIbIIIE MEHSIETCS €r0 CKOPOCTh;
b. dewm Oosblile Macca Tena, TeM MEHbIIIE MEHSETCSI €70 CKOPOCTh;
B.  ckoOpoCTH TEl HE MEHSIFOTCS;

I ckopocTu Ten MEHSIIOTCS OJJUHAKOBO.

4, [IprurHOM TPEHUS ABIISIETCS:

A.  TOJIBKO IIEPOXOBATOCTh MOBEPXHOCTU COMPUKACAIOIIUXCS TEJT;
B.  TONBKO B3aMMHOE MPUTSHKEHUE MOJIEKYJT COMPUKACAIOIINXCS TET;
B. mepoxoBaTocTh MOBEPXHOCTHU U B3aUMHOE MIPUTSDKEHUE MOJIEKYJI
CONIPUKACAIOUIUXCS TEJ IPU UX JIBUKEHUU;

I xadeHue ogHOTrO TeEJIA HO-APYrOMY.

5. Bec Ttena 700 H. Macca Tena paBHa:

A.70T. b. 7000 kr; B. 70 kr; . 7xr.

6. Ha temo nmedcTBYIOT TpW CUJIBI, HANpaBJICHHBIC MO OJHOW TPSIMOW;, BEIUYUHBI CHJI
paBubl 2 H, 3 H, 5 H. KakoBa MoxeT ObITh, paBHOJICHCTBYIOIIAST TUX CHJI?

A. 6H,4H,0H,2H;

. 10H,6H,0H,2H;

SH,0H,6H,2H;

0,1H,2H,1H,4H,3H.

- W
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/. Ecnu Ha Teno Maccoi 4 Kr ieicTByeT ToJbKo oaHa cuiia 10 H, To oHO nBHXKeTCS

A. paBHOMEpHO co ckopocThio 0,4 m/c;

b. paBHOyCKOpeHHO ¢ yckopeHuem 0,4 m/c%;

B. paBHOMEPHO CO CKOPOCTHIO 2,5 M/C;

I'. paBHOYCKOPEHHO C YCKOpeHHeM 2,5 M/c.

8.Ilox meiictBuem cwibl 2H npyxuHa yuuHmwiach Ha 4 cm. Uemy paBHa »KeCTKOCTh
pPY>KUHbBI?

A 2% B.0,5%; B. 0,02 Z: I 502,
M M M M
9.Kakue u3 BenmuuuH (CKOPOCTh, CHJIA, YCKOPEHHE, MEpPEMEIICHNUE) MPH MEXaHUYECKOM
JIBUYKEHUH BCET/IA COBITAJIAIOT 110 HAIIPABJICHUIO?
A. cuiia u yckopenue.  b. cuna u CKOpocCTb. B. cuna u nepemenienue
I'. yckopeHue u nepemerieHue.
10. Jludt omyckaercs ¢ yckopeHuem 1

M
?’ BCKTOP YCKOPCHH:A HAIIPABJICH BCPTHKAJIIBHO

BHU3. B mudte Haxomutes Teno, Maccoit 1 kr. Yemy paBen Bec Tena? (q = 10 %)
C
A. 10 H. b. 1H. B.11 H .9 H.

Bapuant 2

Tect no Teme «/lmHaMuKa»

1.ins kaxxaoi pu3mueckoi BETUYMHBI U3 CTOJIONA 1 yKaKUTe €AMHUIy €€ U3MEPEHUs U3
cTojobua 2.

Croaden 1 Cros0en 2
1. Cuna A. 2—/[2
2. YckopeHue b. H
3. Bpewms B.c
I'. Kr

2. Vuepuueit Ha3pIBaeTCA SABIICHUE!

A. COXpaHEHHsI CKOPOCTH TeJa MPU OTCYTCTBUU JEHUCTBUS HA HETO IPYTUX TEI;

Bb. ocraHoBkM JI000TO JBHXKYIIErocs Tejla BCKOpE IIOCIE MpeKpalleHus JeHCTBUS
JBIKYIIAX CUIT,

B. Bo3BpamieHue Tea B UCXOJHOE IIOJIOKEHUE IIOCJIE€ NPEKPAIIEHHUs] BHEIIHEro
BO3JICHCTBUS,

I'. u3BMeHeHns1 CKOPOCTH TEJN MPU TOPMOKEHUH HIIU ITOBOPOTE.

3. Ecnin Ha Teno Maccoil 2 KT 1eHCTBYET TOJIBKO ojiHa cuiia SH, To oHO ABMXKeTCS

A. paBHOMEPHO co ckopocThio 0,4 M/c;

b. paBHOyCcKOpeHHO ¢ yckopenuem 0,4 m/c%;

B. paBHOMEpHO CO CKOPOCTHIO 2,5 M/C;

I'. paBHOYCKOPEHHO C YCKOpPEHHEM 2,5 M/c?.

4. Bec tena 500 H. Macca Tena paBHa:

A. 50T

b. 5000 xr;
B. 50 kr;
. SKT.

5. Ha Teno neWcTBYIOT TpU CHJIbI, HAlPaBJIEHHBIE MO OAHOW MPSMOM; BEJIMYHMHBI CHII
pasusl 1 H, 2 H, 3 H. KakoBa MoxeT ObITh, paBHOACHUCTBYIOIIAS 3TUX CUJI?
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6H,4H,0H,2H;
100H,6 H,4 H,2H;
5SH,0H,6H,2H;
0,1H,2H,1H,4H,3H.
Ha crone nexur kuura. Ha KHWUTy AEHCTBYET cujia yOpyrocTd, HamlpaBi€HHas
BEepTUKaIbHO BBEpX. [1o TpeTheMy 3akoHy HbOTOHA 110 MOAYITIO:
A. cujia ynpyrocTy IpujIOKeHAa K CTOJIY Y HallpaBJIeHa BEPTUKAIBHO BHU3;
B. cuia ynpyrocTtu npusioxeHa K CTOJIy U HalpaBjieHa BEPTUKAIBHO BBEPX;
B. cuna TsKECTH IPUIIOKEHA K CTOJIY M HallpaBlieHa BEPTUKAIBHO BHU3,;
I'. cuna TsKecTH MPUIIOKEHA K KHUTE Y HANPABJICHA BEPTUKAJIbHO BHU3;
7. Cuna naBieHus yemoBeka maccor 80 kr Ha moi ymudTa paBHa npuMepHo 880 H B Tom
ciydae, Koraa (T ABIKETCS ¢ ycKopeHneM 1m/c”
A. BBepx M BEKTOp YCKOPEHHMSI HAIIPABJICH BBEPX;
b. BHM3, a BEKTOp YCKOPEHUSI HAIIPABJIEH BHU3;
B. BBEpX, a BEKTOP YCKOPEHHS HAIPABJICH BHU3;
I'. BHU3, a BEKTOp YCKOPEHHS HAIIPaBJICH BBEPX;
A. [IpaBunbHbie 0TBeTHI A 1 I B. [IpaBuibHbIi OTBET TOJIBKO [’
b. IIpaBunbhbie oTBeThl b 1 B I'. [IpaBUibHbINA OTBET TONBKO A.
8.Ilox meiictBuem cwibl 2H mpyxuHa yjumHmWwiach Ha 2 cM. Uemy paBHa »KECTKOCTh
NPYKUHbBI?
A.22.  B.05% B. 100 2; 1. 50,

M M M M
9. PaBHOzeicTByIOMmAs BCEX CHJI, NEHCTBYIOIIMX Ha TEJO, paBHA HymIO. J[BIKeTCS 3TO
TEJIO WM HAXOIUTCS B COCTOSIHUM TTOKOs?
A. Teno 0043aTeNbHO HAXOIUTCA B COCTOSIHUM TIOKOS;
b. Teno aBukeTcss paBHOMEPHO MPSAMOJIMHENHO WIIM HAXOJAUTCSA B COCTOSIHUM TTOKOS;
B. Teno 00s3aTenbHO IBMKETCS] pPABHOMEPHO MPSMOJIMHENHO;
I'. Tenno nBMkeTCst paBHOYCKOPEHHO.
10.JIupt nogHumaeTcst ¢ yckopenuem |

o= W

M

2
) M

BBepX. B mudre Haxomutes Teno, maccoit 1 xr. Yemy paBen Bec Tema? ( = 10 z)

A. 10 H. b. 1H. B.11 H .9 H.
Kpurepuu ouenku:

«5» - BBINIOJIHEHBI TpaBujbHO 10 3amaHuUi;

«4» - BBITIOJIHEHBI MTPABUIIBHO 8§ - 9 3a1aHuii;

«3» - BBINIOJIHEHBI MPABUJIBHO 6 - 7 3a7aHUM;

«2» - BBINIOJIHEHBI MPaBUJIBHO 5 3aJaHUM.

BEKTOpP YCKOPEHMS HAIPABJIEH BEPTUKAIBHO

Tema 3. 3akoHbI COXpaHeHHsI B MEXaHUKeE

3ananne.1.KoHTpoOJIbHBIE BONPOCHI 0 TeMe «3aKOHBI COXPAHEHHMSI B MEXaHUKE)
1.Kakas cuctema Tei1 Ha3bIBaeTCA 3aMKHYTOW?

2.YT1o0 Ha3BIBAIOT UMIYJIbCA Teia?

3.CopmynupyiiTe 3aKOH cOXpaHeHUs uMnyJibca? JJisi KaKue CUCTEM OH CIIPaBEIJIUB?
4.Kakoe IBUKEHNE HA3bIBAIOT PEAKTUBHBIM ?

5.Kaky1o BeIMUYMHY Ha3bIBalOT MEPBOM KOCMHYECKON CKOPOCTHIO, BTOPOM KOCMHYECKOU
CKOPOCTBIO?
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6.ITouemy st 3amycka KOCMHUYECKHUX Kopabiiell ¢ MOBEPXHOCTH 3€MJIM HCIIOJB3YIOTCS
MHOT'OCTYIIEHYAThIE PAKETHI?

7.ChopmynupyiiTe onpeneracHue padoThl CUibl. B kakux eauHuIaX u3mepsercs pabora?
8. IIpu kakux ycinoBusx paboTa CHIIbI OJIOKHUTENbHASI? OTpUIATeNIbHASI? paBHA HYIIO?

9. JlaitTe onpeieieHUE MOITHOCTH?

10. B xakux equHUIIAX U3MEPSIETCA MOLITHOCTh

11.Chopmynupeiite onpeaenenue sHeprun. B kakux eguHUax u3mMepsieTcs: JHeprus?
12.Yto siBisieTcst MEpOM U3MEHEHHS DHEPTUU CUCTEMBI TEJ?

13.JlaiiTe onpenesieHre KUHETHUECKON YHEPTUH Teia?

14.ChopmynupyiiTe TEOpeMy O KHHETUUYECKOM SHEPTUH.

15.TTouemy nmoTeHIIMAIbHAS SHEPTUS HE 3aBUCUT OT BBIOOpA CUCTEMBI OTCUETA?

16.Yemy paBHa MOTEHIIMATLHAS YHEPTUS yIIpyroaehopMupoBaHHOTO Tea?

17.Yemy paBHa nojaHas MEXaHUYECKasi SHEPTU CUCTEMBI TEN?

18.11pu Kakux yCIOBUSX MOJHAS MEXaHUYECKAsl SHEPTUS CUCTEMbI COXpaHsAeTCs?

19.Yemy paBHO U3MEHEHHE MOJHOM MEXaHUYECKON AHEPTUHU CUCTEMBI?

20.JTouemy mnanersl COJHEYHON CHCTEMBI UMEIOT Pa3jiMYHYI0 BTOPYH0 KOCMHMUYECKYIO
CKOpPOCTB?

3ananue 2 Pemenue 3aaa4 no reMe «3aKOHbI COXPAHEHUS B MEXaHHKE»

Bapuanr 1

1. Onpenenute UMIYJIbLC TPY30BOTO aBTOMOOUIISE MacCoM 8T, IBHXKYIIETOCS CO CKOPOCTHIO
36KM/u.

2. KakoBa kuHeTHMueckas H>HEpPrus MeTeopa, macca Kotoporo paBHa SOkr, eciv OH
JIBIKETCS CO CKOPOCThIO 40KM/C.

3. PabGounii nepemeniaer paBHOMEPHO MO TOPU3OHTAIM Tpy3, npuiaras cuity 300H mox
yrioMm 45° k ropusonty, Haiitu MOLIHOCTH, pa3BMBaeMyro pabouum, eciu 3a 4¢ Tpys3
nepemectuiics Ha 10Mm.

4. ABTOMOOWJIb, HAXOASIIUNCSA HAa TOPU3OHTAILHOM yYaCTKE JIOPOTH, TPOTAETCS C MECTa U
Habupaet ckopocTh. [Ipous3BoauTCS 1M TpU STOM paboTa?

5. Kakast sHeprus Ucrosab3yeTcsi B THEBMATHUYECKUX TOPMO3HBIX CUCTEMAaX aBTOOYCOB?
Bapuanr 2

1. Onpenenuth umitysbe Tesna Mmaccoi S00T mpu ABMKEHUH CO CKOPOCThIO 2M/C.

2. Kakyro CKOpoCTh JOHKEH UMETh MapoBOil MOI0T Maccor 1470kr, yToOBI €ro SHEeprus B
MOMEHT yJapa Obuta paBaa 2940]x?

3. Kakoil moreHimanbHON »Heprueil obOnamaer Teno maccor 200r, Haxojsdiieecs Ha
BBICOTE 3M OT MOBEPXHOCTH 3eMIIu?

4. TloyeMy nBurateiib aBTOMOOWJS pa3BUBAET OOJIBIIYI0 MOIIHOCTh MPHU Pa3roHE IO
CPaBHEHUIO C PABHOMEPHBIM JIBIXKCHUEM?

5. N3 cyMMmBl Kakux BHJOB DJHEPIrUM COCTOUT IIOJHAS MEXAHUYECKAS DHEPrust
MCKYCCTBEHHOT'O CIIyTHUKA 3eMJIN?

Kpurepum ouenkmu:

Bcero 5 3amanuit:

1 3amanue -5 6aioB,;

2 3amanue - 5 0aJUIOB;

3 3amanue -5 6aioB,;

4 3amanue - 1 6am;
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5 3amanme - 1 Oamn.

17 6aiIoB - OLIEHKA «5»;

12 6ayUIoB - OLICHKA «4»;

77 GaJIOB - OILICHKA «3%»;

6 0aJUIOB U MEHEE - OLIEHKA «2».

3aganme 3 Tect mo TeMe «3aKOHbI COXPAHEHHUSI B MEXAHUKE)

Bapuanr 1

1. ] kaxxaoi (pu3nyeckol BeTWYUHBI U3 CTOJIONA 1 yKaXHUTe SUHUILY €€ U3MEPEHUs U3
croJjomna 2.

Cronber 1 Cronber 2
1. Umnynbe Tena A. JTx
2. DHeprus b. Bt
3. MouHocTh B. KZC'M
I'H

2.Teno maccoit 100 kr mpu ABMKEHHUH CO CKOPOCTBIO 5 M/C 00namaeT KMHETHYECKOU
SHEPTUEH.
A. 2500 Tx. b. 1250 JIx. B. 500 Tx. I'. 250 1x

3. B HekoTOphIii MOMEHT BpEMEHU KMHETHYecKasi sHeprus Tena paBHa Ey= 20 Ik, a ero
uMItysbe paBeH P = 10kr - M/c. Onpeaenure Maccy M 3TOro Tea.

A.m =1 kr b.m=25«kr B.m =5 kr. I'.m=10 kr.
4.Kak u3MeHMTCs 3amac NOTEHUUATbHON SHEPTUU yNnpyro AePOpMUPOBAHHOIO Teja MpH
YBEJIMYEHUH ero aedopmanuu B 2 pasa.
A.YBenuuurcs B 2 pasa. Bb.Ymenpmnres B 2 pa3sa.
B. YBenuuurcs B 4 paza. I'. Ymenbmurcs B 4 pasa.
5.IIpu BhICTpene U3 aBTOMaTa BbUIETAET IMyJsl Maccod M co ckopocThio V. Kakyro 1o
MOAYJIIO CKOPOCTh MPUOOpETaeT aBToMarT, eciiv ero Macca B 500 pa3 6osblie Macchl myiu?

A.V. B. 500 v. B.— — r.o.

6. Bepro mu yrBepknaenme: «lloTeHIMampbHas SHEPTHS 3aBUCUT OT BBHIOOpA CHCTEMBI
oTcueTa»?

A. a. b.Her. B. Jla, Tonpk0o I8 HHEPUHATIBHBIX CUCTEM  OTCYETA.
I'. 1a, TOBKO 1151 HEMHEPUUAIBHBIX CUCTEM OTCUETA.

7. Ha xakyio MakCHMaJbHYIO BBICOTY MOXET MOAHATHCS Msu Maccor 0,5 Kr OpoIIeHHBbIH
BEPTUKAJILHO BBEPX C HAUaIbHOU cKOpocThio 10 m/c?

Ah=1,1m B.h=16m B.h=22mMmT'.h=50wm

8. Onpenenute MOIIHOCTh JIBUTATENsl, COBEpIIAOIIero B TeueHue 1 vaca pabory 36000
KJ1x.

A.5000 Br. b.18000 Br. B.10000 BT I.2500 Bt

9. Kakyto paboty A HEOOXOIMMO COBEPIINTH, YTOOBI IEPEMECTUTH TEJIO MACCOM

10kr o ropu3oHTaNbHOM MIOCKOCTH Ha paccTostHre 100 M. KoagduumeHt TpeHus: Mexay
TEJIOM M TJIOCKOCThIO [ = 0,3.

A.3 xJx. b. 10 x/x. B. 30 x/Ix. I'. 1 x/lx.

10. Kakum BUAOM 3HEPTHH MOXKET 00J1aAaTh JBUXKYIIEeCs Teno?

A. Kunernueckon

b. IlorenmansHOM.
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B. BHyTpenHen.

I'. Bcemu BbllIenepeyrCI€HHBIMA.

Bapuanr 2

1.J1na xaxnoi (pu3nyecKoil BeNMUYUHBI U3 cTOIOLA | yKaKuTe €AMHUIYY €€ U3MEPEHUS U3
croJio1a 2.

Cronber 1 Cronber 2

1. Umnynsc Tena A. IIx

2.Pabota B.Brt

3.MortHoCTh B. KZCIM

IrH

2.Temo maccoit 50 kr mpuw JBMXKEHHU CO CKOpocThio 10 M/C o0nagaeT KWHETHYECKON
SHEPTUEH.

A. 2500 JIx. b. 1250 Ix. B. 500 Ix. I'. 2501x

3. B HeKkoTOphIii MOMEHT BpEMEHU KMHETHYecKasi sHeprus Tena paBHa Exy= 10 Ik, a ero
uMITysbe paBeH P = 10kr - M/c. Onpenenure Maccy M 3TOro Tea.

A.m =1 kr b.m=25kr B.m =5 kr. I''m=10kr

4. Kak M3MEHMTCS 3arnac NOTEHIHAIBHON SHEPIHH YNPYyro 1e(OpMUPOBAHHOIO Teja MpU
YMEHbIIIEHUU ero aedopmainu B 2 pasa.

A.YBennuurcs B 2 pasa. Bb.Ymenpmnres B 2 pa3sa.

B. YBenuuurcs B 4 paza. I'. YmenbmmTcs B 4 pasa.

5.I1pu BbICTpEIiE U3 aBTOMATa BBUIETAET ITyJIsl MacCOM M co ckopocThio V. Kakoil ummyiibe
npruoOpeTaeT aBTOMAaT B pe3yJbTaTe BhICTpena, eciiu ero macca B 500 pa3 Goiblie Macchl
yJu?

A. mv. B. 500 mv. B.% mv r.o.

6. Bepno mm yrtBepkaecHue: «KuHeTnueckass SHEprus 3aBHCHT OT BBIOOpA CHCTEMBI
oTcueray?

A. [a.
b. Her.
B./la, TOJILKO g WHEPLUATBHBIX CUCTEM OoTCUYeTa.

I'. 1a, TOJIBKO [JI1 HEMHEPIUAIBHBIX CUCTEM OTCYETA.
/. Ha kakyt0 MakCUMaJbHYIO BBICOTY MOET MOJHSATHCS M4 Maccord 0,5 Kr OpoIieHHbIN
BEPTUKAJILHO BBEPX C HaUaJIbHOU cKopocThio 10 m/c?

Ah=11m B.h=16m B.h=22mTI'.h=50wm

8. OmpenenuTe MOIIHOCTH JABUTATENs, COBEpIIAloiero B TeueHue 2 yaco padory 36000
KJ1x.

A.5000 Br. Bb.18000 Br. B.10000 Bt I'.2500 Bt

9. Kakyto paboTy He0OX0IMMO COBEPILUTh, YTOOBI IEPEMECTUTH TEJI0 MACCOU

SKT 10 TOpU3OHTaILHOU TockocTH Ha pacctosaue 200 M. Koaddurment tpenus mexmy
TEJIOM U IJI0CKOCThIO 1L = 0,3.

A3 kJIx. b. 10 xIx. B. 30 x/Ix. I'. 1 xJIx.

10.111ai16a, myreHHAs XOKKEUCTOM TIO JIbAY, TOCTETIICHHO 3aMeJIsIeT CBOE JBMXCHHUE U B
KOHIIE KOHIIOB BOBCE OCTaHaBIMBAETCA. YeM 3TO MOKHO OOBSICHUTH?

A. YMeHbIIIEHHEeM BHYTPEHHEN SHEPTHUH IIaOBbI.

b. Haiimunewm cuibl TpeHUst Mex Iy 1aii00i U JIbIO0M.

B. Dnexrpuzanueii Tpymieics o e manosbl.
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I'. YBenuueHnem NoTeHIMAIEHON YHEPTUH TIAObI.

Kpurepuu oneHku:

«5» - BBHITIOJIHEHBI TTpaBujbHO 10 3a1aHui;
«4» - BBITIOJIHEHBI NIPABUIIBHO 8 - 9 3a1aHuii;
«3» - BBITIOJIHEHBI IPABUJIbHO 6 - 7 3a/1aHUM;
«2» - BBITIOJHEHBI TPABUJILHO 5 3aJIaHUN.

JlabopaTopHnasi padora Nel
Tewma: «MccrnenoBanue ABMKEHUS TeNa MO IEUCTBUEM OCTOSHHOM CUIIBDY.
Llenap paOoThL: MOTYYUTh TPAKTUYECKOE MOATBEPKACHHE MEPBOro 3aKkoHa HeroToHa.
Ob6opynoBanue: 1. riagkas 10cka, OPYCOK JIEpEeBSHHBINA, HAOOp TPy30B, NUHAMOMETP,
W3MEpPUTENbHAS JINHENWKA, CEKYHIOMED.
Teopetnueckas cpaBka.
CornacHo mnepBoMy 3akoHy HproTOHA: Toa JeWcTBUEM TOCTOSSHHOM cuibl (F =
const) Teno ocTaércs B MOKOE WM JABHKETCS PAaBHOMEPHO U NPSIMOJIMHEWHO, TO €CTh
CKOpPOCTh Tena (U = const) ocTa€rcs MOCTOSHHOM U MO BEIMYMHE, U 110 HAPaBJICHUIO.
Xo/ padoThl.

1. Codepure s1200100r 100r paTopHy0 yCTAHOBKY 100r 100r

2. Mensiga maccy rpysa (M), OpUKPENUB K HEMY AUHAMOMETD, PABHOMEPHO TSHHUTE €ro
BJI0JIb TIJIOCKOCTH JOCKU. M3MepbTe Benmuunny cuibl Tsru (F).

3. WsmepwpTe mnpoiaeHHBI TyTh 3a 4 C, OOpaTMB BHHMaHHME€ HAa HEU3MEHHOCTh
MPUJIOKEHHOM CHIIBI ITPU KAXKJIOM OIIBITE.

4. Ilony4yeHHbIe TaHHbBIE 3aMUIINTE B TAOJIUILY.

5. BeraucnuTe CKOpOCTh JIBMXKEHUS Tpy3a Mo Gopmysie paBHOMEPHOTO MPSIMOJIUHEHHOTO
S

ABFKEHHA: v =
6. Caenaiite MPOBEPKY MPABHIBHOCTH BBITIOJIHEHHBIX BBIUYMCIICHUHN, UCTIONB3Ys (hopmMyty
BTOPOIO 3aKOHa Hprorona:
m-(%;—-9%) m-39 F-t
F=mao= = e
t; — to t m

7. CnenaiiTe BBIBOJ O TIPOJICIaHHOM padoTe.
8. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI.
8.1. Uro takoe cuna? Jlaiite ompeneneHre (GU3NIECKON BEIMUMHE U MEPEUUCIIUTE, YEM
OHa XapaKTepu3yeTcsl.
8.2. Kakue cwmibl JeHCTBYIOT Ha Tejo (MOKa3aTh CXEMaTUYeCKH):a) CTosilee Ha
TOPU30HTATIBLHOM TJIOCKOCTH; 0) CTOsIIIIee Ha HAKJIIOHHOM TIJIOCKOCTH.
8.3. Uto Hajo caenaTh, 4TOObI TEJNO HE CKAThIBAJIOCh C HAKIOHHOM MIOCKOCTH?
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8.4. Kakue cuibl IeCTBYIOT Ha TEJIO IPU B3BEUIMBAHUU €0 C MOMOIIBI0 TMHAMOMETpa?

OT4Y€T O BBINOJHECHUH.

Ne m (xr) Fo(H) F (H) vo(M/c) |s(m) |t(c) v (M/c)
/1

1 0,1 0 0 4

2 0,2 0 0 4

3 0,3 0 0 4

JlaGopaTopnas padora Ne 3
Tema: «A3ydyeHune 3aKOHA COXPAHEHHUS UMIIYJIbCA U PEAKTUBHOIO ABUKCHHUS».

Lenb pabotel: 1. OnbITHEIM TyTEM, OMUpasch Ha BTOPOM M TpeTui 3aKoHbI HbroTOHA,
yOeIUThCS B CIPABEUTMBOCTH 3aKOHA COXPAHCHUS UMITYJIbCA.
2. PaccMmoTperh NpUMEHEHME 3aKOHA COXPAHEHHUSI HMIYJIbCa Ha MpUMEpe
PEAKTUBHOTO IBUYKCHMUSI.
Oo6opynoBanue: Tenexka ¢ 3aKpelJIEHHBIM Ha HEW HAIyBHBIM BO3JIYIIHBIM IIAPUKOM;
Tpu MeTaMYecKux mapuka: M; = M, # M. /[Ba mrarusa.
Teopernyeckasi CipaBKa.

. 3BAKOH COXPAHEHUS UMITYJIbCA
1. HMmynbcoM MaTepHaTbHOW TOYKH WM _Tejia Ha3bIBAaCTCS BEIWYMHA, paBHas
MIPOU3BEACHUIO MACChl TOUKH (TeJia) Ha €€ CKOPOCTh. p=my

2. Bropoii 3axkon HeroTona. Cwuna, AeMCTBYyIOMAas Ha TEJIO, paBHA MPOU3BEACHUIO MACCHI
TeJa Ha YCKOPEHHUE, KOTOPOE TEJI0 MOJIYYHIIO B PE3YJIbTATE BO3JCUCTBUSA HA HETO JAHHOU
CHIBL F=ma

Hannuue yckopeHus TOBOPUT O TOM, UTO MOJ ACWCTBHUEM CHIIBI MPOUCXOJAT U3MEHECHUE

CKOPOCTH JIBUKEHHUS TeNla. 3HAUKT, BTOPOif 3aK0H HEI0TOHA MOMKHO 3aITHCaTh: A p = F At

3. IMOynbcoM CUIIbl Ha3bIBAIOT MPOU3BEICHUE CUJIbI Ha BpeMs e€ nelcTBus. M3menenue
MMITYJIbCAa TOYKHM PAaBHO UMITYJIbCY CHJIBI, JE€MCTBYIOIIEN Ha HEE.

4._Cucrtema Tea — 3TO COBOKYIHOCTh B3aMMOCBSI3aHHBIX MEXIYy co0oit Tes. BHyTpeHnHue
CUJIBI U3MEHSIOT UMITYJIbCHI OTAEIBHBIX TEJI CUCTEMBI, HO U3MEHUTh CYMMAPHBIA UMITYJIbC
CUCTEMBI OHM HE MOryT. MMIyJibC CHCTEMBI MOI'YT W3MEHUTH TOJIBKO BHELIHUE CHIIBL,
IpUYEM H3MEHEHHUE HUMIIYJIbCA CUCTEMBbI COBHNAJACT IO HANPABICHUIO C CYMMapHOU
BHELIHEW CUIIOMN.

5. 3aKOH COXpaHEHUs UMITYJIbCA: €CJIM CyMMa BHELIHUX CHJI paBHA HYJO, TO HUMITYJIbC
CUCTEMBI COXpaHseTcsa. VIHbIMU ClI0BaMU,: B UHEPLUAILHOM CUCTEME OTCUETA CyMMAapHBII
MMITYJIbC 3aMKHYTON CHUCTEMBI OCTAETCSl MOCTOSIHHBIM IMPH JIFOOBIX B3aUMOJEHCTBUSX TEI
ATOM CUCTEMBI MEXKy COOOM.

- N - -
m, v+ M, U, +...= M V] + M, U ...
RN — .
hi (o) u nociie  B3aUMOJICUCTBUS
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Xoa padoThl.

|. 3BAKOH COXPAHEHUMSA UMITYJIBCA.

1. PaccMoTpuM ABHXKYIIYIOCA CHUCTEMY «UENOBEK B TENEXKKE»: C TEIEKKH Maccor 70 Kr,
JIBUKYILIENUCS CO CKOPOCThIO 1M/c, mpeiraer Manbyuk wmaccod 50 Kr, ABUTasICh B
TOPU30HTAJIbHOM HampaBiieHUd. Kakoi CcTaHeT CKOpPOCTh TENEKKH MOchae MpPbDKKa
MaJbYMKa, €CJIM OH MPBITAET CO CKOPOCTHIO 4M/C?

23530700 @1 (0121 €2k (SR P

2. PaccMOTpUM B3auMOJICHCTBUE IIAPHKOB.

a) llapukun OaMHAKOBOM Macchl ABMXKYTCS IO OJHOM MNPSAMON M, MOCie aOCOJIFOTHO
HEYIIPYroro CTOJKHOBEHHUS. . ..

0) mapuKu OAMHAKOBOM MacChl JABMXKYTCS HABCTpEUy JAPYT JPYry M Mociie aOCOJIOTHO
HEYIIPYroro CTOJKHOBEHHUS. ..

B) IIAPUKKA pa3HOM MacChl JBIDKYTCS HABCTpedy JIpyr Ipyry, a IOocjie YIpyroro
CTOJIKHOBEHMS LIAPUK C MEHBIIEH MACCOH ....

BBIBOJ ITO OKCHIEPHMEHTY . . .+ ettt eetttee e enteteeeeeieeee e eeeeeeeaeeeeeanns

3. Pemmte 3amauy./[Ba mapa ¢ maccamu My = 0,5kxr u M, = 0,2 Xr ABMXYTCS 1O
[JIAIKOM TOPU30HTATBHOM MOBEPXHOCTH HAa BCTPEUY APYT APYTY CO CKOPOCTSIMHU Ly = 1Mm/c
u v, = 4m/c. Haligure UX CKOpPOCTh L MOCJE HEHTPATBHOTO aOCOJIOTHO HEYNPYToro

ynaapa.

I1. PEAKTUBHOE JIBUKEHUE
TeopeTnueckass cmpaBKa.

1. B 0CHOBE peaKTUBHOTO JABMKCHHMS JICKHUT 3aKOH COXpPaHSHUS HMITYJIbCa.

I[lon pEakTUBHBIM JBWKECHUEM TMOHUMAETCA JBHXCHUE TEla, BO3HHUKAIONIEE IIPH
OTJECIICHUA HEKOTOPOW €ro 4acTh C ONPEICIIEHHOW CKOPOCThIO OTHOCHUTEIIBHO TEla.
Hampumep: wucTedyeHue mPOIYKTOB CropaHus W3 COIUIA PEAKTHUBHOTO JIETATEIBHOTO
armapara BbI3bIBACT IOSBICHUE TaK Ha3bIBAEMOW PEAKTHUBHOW CHJIBI, TOJKAIOUIEH TEJIO B
MPOTUBOIOJIOKHYIO CTOPOHY.

2. I'maBHass 0COOCHHOCTb PEAKTUBHOM CHMJIBLI COCTOMT B TOM, YTO OHAa BO3HHKAcT 0Oe3
KaKoro-m0o B3aUMOJICUCTBUS C BHEITHUMU Tenamu. [IpoucxoauT Juiis B3auMoIeUCTBIE
MEXY PAKETOW U BBITEKAIOUIECH U3 HEE CTPYEHN BEIIECTBA.

3. Ilpu ucTeyeHHM NPOJYKTOB CrOopaHUs TOIUIMBA OHM 3a CYET JABJICHUA B KaMmepe
CrOpaHus TMOJYy4aloT HEKOTOPYIO CKOPOCTh OTHOCHUTEJIBHO PAKEThI U, CIEI0BATEIBHO,
HEKOTOPBIM UMNYJbC. [[03TOMY B COOTBETCTBUM C 3aKOHOM COXPAHEHHUS MMITYJIbCa cama
pakera TOJy4YaeT TaKOW JKE IO MOAYJIK HMMIIYJbC, HO HAIpPaBJICHHbIA B
MIPOTHUBOMOJIOKHYIO CTOPOHY

X0 padoThI.

1.PaccMoTpum DKCIIEPUMEHT «[TapoBas BEPTYIIIKAY.
http://salda.ws/video.php?id=14d10gY O7kA
1.1. [Touemy TpyOKa Bparmiaercs?
2. PaccMOoTpuM BTOPO#A SKCTIEPUMEHT « ABTOMOOHITB — BO3TYXOMETY.
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OTO yCTPOMCTBO MPEACTAaBISIET COOOM TENeKKYy, Ha KOTOPOW YKpEeIIEH HaIyThIi
BO3AYIIHBIN IIAP C 3aKPBITHIM BBIXOJIHBIM OTBEPCTHEM — COILIOM. [locTaBUM yCcTpOHCTBO
Ha Kpal CTojia U OTKPOEM COILIO IIapHuKa.

2.1. Kak Ha/io pacnoyIO)KUTh TEJICKKY, YTOOBI OHA HE yIaja Co CTOJIa B Havasie JBIKCHUS ?
2.2. [ToueMy Tenexxka NpuxoauT B ABMKeHUe? 3. Cuenarh BBIBOJ O MIPOJICIIAaHHON padoTe.

JlabopaTopHnasi padora Ne3

Tema: «CoxpaHeHHe MeXaHM4YECKOH JHEPruU NMPH ABUKEHUM TeJia MOJA JAelcTBHEM
CHJI THAKECTH U YIIPYTOCTHD.
Lenb paboThl: 1. DKCIEpUMEHTAILHO CPABHUTH U3MEHEHHUS TOTCHIIMAILHOM SHEPTUU Tea
(E; ), momusatoro Hajn 3eMy€id W kuHertuueckoil sHeprum (E, ) Tena,
MOJIYYEHHOM 3a CUET 3TOr0 N3MEHEHUSL.
2. Ybenutbcsi B TOM, YTO TEJIO MpPH JBWKEHUM IO/ JEHCTBUEM CHUJIbI
TSPKECTH, COXPAHSET CBOIO MEXAHUYECKYIO SHEPIHUI0 — YTO COOTBETCTBYET
3aKOHY COXPAHEHHUS YHEPTUH.
OO6opyoBanue: MTATUB ¢ My(PTON U JaNKOH, AMHAMOMETP JabOpaTOPHBIN C (PUKCATOPOM,
JIEHTA U3MEPUTEIIbHASL, TPY3 HA HUTH JIJTMHOM 25 CM.

Xo padoThbl
1. IlpuBA3anu rpy3 K HUTH, OPYTrOM KOHEL MPUBSA3AIM K KPIOUKY JMHAMOMETpa M
HA3MEPSUIN BeC Ipy3a F =mq.

2.3mepsiu paccrosinue { OT Kproyka JuHAMOMETpa JI0 IIEHTPa TSKECTH Tpy3a.
3.Ilogusimu Tpy3 A0 BBICOTHI KprOYKa JUHAMOMETpa M OTHycTiu ero. [lomHumas rpys,
pacciabbTe MPYKUHY U YKPENHUTe (PUKCATOP OKOJIO OTPAHUUYUTEIILHON CKOOBI.

4.CHsiM Tpy3 M MO TOJOXKEHUIO (UKcaTopa HU3MEpsUIM JIMHEUKONM MaKCHUMalbHOE
yanrHeHue Al npyXuHBI.

5.PactsHynu pykod TpYKHMHY 10O CONPUKOCHOBEHHUS (HUKcaTOpa C OTpaHUUYUTEIIbHON
CKOOOM M OTCUMTAIM TO MIKajle MaKCUMaJIbHOE 3HAauYe€HWE MOMYJS CHJIBl YINPYTOCTH

F
npykuHbl. CpeaHee 3HAYEHUE CUIIbl YIIPYTOCTH PABHO 5

6.Hanum BeicoTy nagenus rpy3a. OHa paBHa h=1+Al.

7.BBIYHCIIMIIA TOTEHLIMAIBHYIO SJHEPTHUIO CUCTEMBI B IIEPBOM II0JI0KEHUHU IPy3a, T.€. IEpPEeL
HAa4aJIOM NaJCHUS, IPUHAB 3a HYJIEBOM YPOBEHb 3HAUCHUE IMOTEHIMAIIBHON JHEPTUU Tpy3a
B KOHEYHOM ero ronoxkennn: E = mgh = Fy(L+AL)/

8.B KOHEYHOM TMOJOKEHHWH TIpy3a €ro TMOTEHUWaJbHAs »JHEPIrus paBHA HYJIO.
IloreHnManbHass dHEPrUs CUCTEMBI B OTOM COCTOSIHUM ONPENENAETCS JULIb JHEpruen
yrapyro neGopMUpoOBaHHON MPYKUHBL:

2
E = kAZI = FTAI. Brruuciure ee.
9.Pe3ynbpTaThl U3MEPEHUN 1 BHIYMCICHUM 3aMMcalid B TAOJIUILY:
F, =mg. 10 AL F h=1+Al. E= g Fal

FL(L+AL)/ 2

46



5. Ompenensito aOCOMIOTHYIO TOTPEITHOCTh BBIYUCICHUNA MEXaHWYECKOH JHEPTruu C
y4€TOM morpentHocteit usmepenuit mo popmyne: A E=E;— E;

6. BBIBO O TIPOJACTAHHOM PAOOTE. .. .uvvtenttteenteeetteeeteeiteeeeiteeeateeeiaeennneenes

7. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

JlabopaTtopuasi pa6ora Ne2
«CpaBHeHHe pabOThI CHITBI ¢ U3MEHEHUEM KHHETUIECKOW YHEPTHH TeJla

Ilens: Ha ombITe yOCNWTHCS B CIPABEIIMBOCTH TEOPEMBl O KHHETHYECKOW DHEPTHUH,
uccienys paboTy CUJIbI YIIPYTOCTH.

O6opynoBanue: 2 mTaThBa JTAOOPATOPHBIX C MypTaMu W JamKaM#, JUHAMOMETD, IIap,
HUTKH, JIMHEHKA, BECBI C pA3HOBECAMM.

[ToaroroBUTENBHBIE BOMPOCHI:

1.Kakue Tena o0nagar0T KHHETHYECKON dHEPTHUECH ?

2. Ot 4yero 3aBUCUT KMHETUYECKAs DHEPIus Tea?

3. Chopmynupyiite TeopeMy 00 U3MEHEHUH KMHETHISCKOW SHEPTUH Teja

1.Cobepute ycTaHoBKy 110 puc.1: = —é,g

YKPEMUTE TOPU3OHTAIIBHO B JIanKe | mTaTuBa JUHAMOMETP B
U JIANKY JIJIS [Iapa Ha BTOPOM IITaTUBE Ha BeicoTe h =40 cMm ot nﬁ;epxnoé‘m ‘eToI1a.

2. Onpenennurte Maccy mapa ¢ MIOMOLIBIO PhIYaKHBIX BECOB.

3. K mapy npusspxute HUTH anuHoil 60-80 cM. 3akpenurte map B JIanke 2-TO IITATHBA,
3alleN1B HUTh 332 KPIOUOK IMHaMOMeTpa |- ro mraTusa.

4. 2-ii mTaTUB BMECTE C IIAPOM PACIIOJIOKHUTE OT 1-TO MITaTMBa HA TaKOM PACCTOSHUH,
4yTOOBI HA Wap JAericTBoBaa cuia ynpyroctu Fynp = 2 H (nmoka3anust fJuHaMOMETpa).

5. OTmycTuTe Wap ¢ JIaKyd U OTMETHTE MECTO €ro najeHus Ha croie. OnbIT MOBTOPUTE 2-
3 pa3a u ONpeNeNnTe CpeHEE 3HAUEHNE JATbHOCTH MOJIETA 111apa S.

6. Omnpenenute MOAYJIb CKOPOCTH Iapa, NPUOOPETEHHOW TMOJ] JEHCTBUEM CHIIBI
s\/8

V2h

7. Tlon aeicTBMEM CHJIBI YIIPYTOCTH IIIap MPHUOOPETAET CKOPOCTh V, & €ro KUHETUYeCKas

2 o
QHCPIrud U3MCHACTCA OT 0 J0 MV /2 , Torga AJid BBIYMCIICHHUA N3MCHCHHNSA KHMHCTHYCCKOHU

XO/I PABOTDBI

YIOPYTOCTH, UCTIONB3YS (POPMYIIBL: V =

2

o mgs

SHEPTUU Bocmosb3yemcs hopmyJioii: AEk = fh
8. Cuna ynmpyroctu BO BpPeMs JEHCTBHSA HA IIAp M3MEHACTCA JIMHEWHO OT Fyy = 2 H 1o

_ Fynp1
2
9. I/I3MepBTe I[GCI)OpMaLII/IIO MPYKUHBI JTUHAMOMCETPA X IIPHU CUJIC YIIPYTOCTHU 2 H.

10. Berariciium paboTy A CHIIBI YIIPYTOCTH, UCTIONB3Ys popmyiy: A = Fynp cp * x
11. Pe3yabTaThl U3MEPEHUN M BRIYUCIICHUH 3aHECUTE B TAOJIHILY:

Fynp2 = 0 H. cpennee 3nHaueHne CUbl yIpyroCcTH paBHO: Fyyp, p =

m, KT h, m S, M AEK, JIx Fynp cp , | x, M A, JIx
H
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KOHTpOJIBHBIE BOIIPOCHI
1. KakuMm BbIpa)K€HUEM OIpEAEsAeTCs] MOTEHIMalbHAs SHEPrus aAe(popMHUpOBaHHOU
TIPY>KUHBI?
KakuMm BbIpakeHHEM OIpEAEIISIETCS] KWHETUYECKast SHEPIus Tesa’?
3. Ilpu xakux ycIOBUAX BBINOJHIETCA 3aKOH COXPaHEHHSI MEXaHUYECKON YHEpTUn?
BBIBO/I: (cpaBHuUTE mONy4YeHHBbIE 3HAYEHHUS pPaOOTBI A CHUJIBI YIOPYTOCTH U
M3MEHEHUs! KuHeTHYecKor sHeprun AEk mapa).

N

JlabopaTtopnas paGora Ned
«M3yyeHune 3aKOHOB COXpaHeHHs Ha MPUMepe yAapa apoB»

eab padoTbI: MpOBEpKa HAa MPAKTUKE 3aKOHOB COXPAHEHHUS DHEPrMHA M HWMITYJIbCa Ha
MIpUMepe YIPYyroro U HEyImpyroro coyaapeHus Ted.

OOGopynoBanme: ITATUB C IBYMsI IOJIBECAaMU, HA0OP 1IapOB, MaciITaOHAas JIMHEHKA
Teopernueckasi cipaBKa.

BekTopHass BenMuMHa, paBHas NPOU3BEJACHHIO MAacChl MaTEPUAIBHOM TOYKM Ha €€
CKOPOCTb, U uMeronas HaIlpaBJICHUE CKOPOCTH, Ha3bIBACTCS
HMITYJIbCOM, WM KOJHYECTBOM JABUKEHUSI, DTOM MaTepralbHOM TOUKH P=m-v

3aKkoH coxpaHeHHsi UMIYJbca: VMIyJbC 3aMKHYTOH MEXaHUYECKOW CHUCTEMBbI HE
MEHSETCSI C TEYCeHHEM BpEeMEHU (COXpaHsSeTcs) Mpu JIOObIX B3aMMOJIEHCTBUSIX
MaTepUAIIbHBIX TOYEK CUCTEMbI MEXK]Ty COOOM.

3aK0H COXpaHeHHMsI IHEPTHM: B CUCTEME TeJ, MEXIYy KOTOPBIMH JEHCTBYIOT TOJIBKO
KOHCEPBATHUBHBIC CUJIbI, TTOJTHASI MEXaHUYECKasi JHEPTUsI COXPAHSETCS, T.€. HE MEHSETCSI CO
BpPEMEHEM E+W = E=const

ITopsiiok BbINOJIHEHUS PAa0OThHI
1 Cobepute YCTaHOBKY.

Puc.1
puc.2

XOJ PABOTBI

1. OnpenenuTe Maccy IapoB HA Becax M U3MEphTE AJMHY UX MOJBECA.

3. OtBenute O0JIBLION 1IAp HA 5-7CM (Sg) B CTOPOHY U OTITYyCTHTE €r0, IPOU3BEAS NPIMON
yaap mo Apyromy mapy. 3aMeTbTe MaKCHUMAaJbHbIE OTKJIOHEHUS IIapoB IOCIE ynapa S; U
So.
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2
4. Onpenennre CKOPOCTH IIAPOB 10 U Iociie yaapa: mgh =m—v; v=,/2gh
p p p yaap g > g

5. BeicoTy mogbeMa mapa onpeeiuTe Mo MakKCUMaIbHOMY OTKJIOHEHHIO S OT TOJIOXKCHHS
paBHOBecCHS (CM. puC.2).
2
AB®=AC-AD
2
S

$?=2lh; h==

21
Tornma ckopocT mapoB: Voi= Sp*v/8l; V1= S1°/8l; Vo= S,/ gl
6. Beruucante UMIyJIbChI IAPOB 10 U MOCIIE B3AUMOJIEHCTBHS.
7. Pe3ynpTaThl N3MEPEHUN U BBIYUCICHUN 3aHECUTE B TAOJIMILY:

m11 m2’ h’ ta C 17 M L 01, V1, Vo, pOl; pls p2) KF.M/C
KT Kl M M/c M/c M/c KrM/C | KI"M/C

1. N3y4yeHue HEYNPYroro CTOJAKHOBEHUS LIAPOB.
1. TlomecTuTe Ha MOABECHI IJIACTUIMHOBBIC IIAPHI (™ =™ ), 3aNUIIUTE 3HAUCHUS
Macc 1mapoB B Tabnuiy 1.
2. OtkioHuTe nepBbIi map (1) Ha yron “1. Bropoii map ( 2 ) HaxoauTcs B
M0JIO)KEHUH paBHOBECHS. 3HaUEHUE. 3alUIIUTE B TaOJIHUILY.

u= J,J'g'_.i!shi

3. OmpenenauTe CKOPOCTH IIEPBOTO IIIapa JIo yaapa mo Gopmysie 1 (2.5).
Pe3ynbTaT 3aHecute B Tabnuiy 1.
4. Ornyctute mapsl. Onpenenure 3HaYEHUS yIiia a mocie yaapa (3a yrou
OTKJIOHEHHS & Oepetcs yroi, Ha KOTOPbIA OTKJIOHSIETCS IIEHTP MacC CUCTEMBI
JBYX IIIAPOB).
5. Ompenenute CKOPOCTH IIAPOB Tociie yaapa mo gopmyiie (2.5). Pesynbrart
3aHECUTE B TaOJIUIy
[TpoBepbTe BBHITOTHEHHE 3aKOHA COXPAHEHUS UMITYJIbCA MTPU HEYTIPYTOM
yaape mw, =+ m )’ )
KoHnTpoJibHBIE BONPOCHI:
1. UTo Ha3bIBAIOT UMITYJILCOM TeJa?
2. ChopMmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCca
3. [Ipu KakuX yCIOBHSIX BBITTOJIHSIETCS 3aKOH COXPAHEHUS UMITYJIbca?
4 MatemaTuieckas 3aIHCh 3aK0H COXpaHEHUs HUMITYJIbCa
BriBon:

JlaGopaTopHasi padora Ne 6
«HM3yueHue oco0eHHOCTEN CHJIbI TPEHUS (CKOJIbKEHHS )»

Heab padoThi: U3MEPUTH KOPDUIIMEHT TPEHUS CKOIBKEHUS IepeBa MO JIEPEBY.
O6opynoBaHue: JepeBSHHBIM OpyCOK, JepeBsiHHAs JWHEHka, HaObOp Tpy30B
u3BecTHOU Maccsl (1o 100 r), nTuHamomeTp.

Teopernueckasi cipaBKa.

Ecnu TsaHYyTH OpycOK € Tpy30M MO TOPHU30HTAJbHON MOBEPXHOCTU TaK, YTOOBI
OpycOK JBUTAJICS PaBHOMEPHO, MpUKIaAbiBaeMas K OpyCKy TOpPHU3OHTalbHAasl CHIIA
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paBHa IO MOJYJIO CHJIE TPEHHs CKOJbXeHus F,p, xgelicTByromel Ha Opycok co
CTOPOHBI TOBEPXHOCTH. Moayns cuiabsl TpeHus F,, CBA3aH ¢ MOJYJEM CHIIbI
HopMmasibHOTO naBiaeHus NcootHomenueMm F., = uN. Msmepus F,, u N, MoxkHO HaiiTH

F
ko3P unmreHt tpeHus | no dopmysie p = %’ B nanHoMm ciydae cuia HOpMalbHOTO

naBnenus Npasua Becy P Opycka ¢ rpy3om.
3amanue Nel

Xoa padoTnl
1. Onpenenure ¢ noMmomplo AMHaAMoMeTpa Bec Opycka Pg, W 3anummre B
NPUBEAEHHYIO HUXKE TaOIUILY.

2. Tlonoxute OpyCOK Ha TOPU3OHTAIBHO PACIOJIOKEHHYIO JEPEBIHHYIO JTUHEUKY.
Ha Opycok nmocTtaBbTe Ipy3.

2. IlocTraBuB Ha OPYCOK OJIUH TPy3, TAHUTE OPYCOK PAaBHOMEPHO 0 FOPU30HTATBLHON
JUHENKE, u3MepsAs C IMOMOIIbI JUHAMOMETpa NPHUKIAABIBAEMYIO CHILY.
[ToBTOpUTE OMBIT, MOCTABUB HAa OPYCOK JIBa U TPHU Ipy3a. 3aMUChIBAUTE KaXKIbIi

pa3 B TaOJMIly 3HAYEHUS CUIBI TpeHus F,, ¥ cuiabpl HOpManbHOrO naBieHus N=
Psp + Prp.

Ne onbiTa Ps,, H P, H N, H Fops H

4. Hawyepture ocm koopaunar Nu F,,, BbIOcpUTE yNOOHBI MacmTad M HaHECHTE
MOJYYEHHbIE TPU SIKCIIEPUMEHTAIbHBIE TOUKHU.

5. Ouenure (KaueCTBEHHO), MOJATBEPKIAACTCS JIM HA OINbITE, YTO CHUJIA TPEHHUS MPAMO
IPONOPLUMOHAIBHA  CWJIE  HOPMAaJIbHOIO  JABJICHUSA:  HAXOJATCS  JIM  BCE
AKCIIEPUMEHTAJIbHBIE TOYKH BOJM3U OJHOM MpsIMOM, NPOXOASIIEH depe3 Hayajo
KOOpAUHAT.

— FTP
7. Bpruncnure ko3(p@UIMEHT TpeHus mno Qopmyie p = N HCTIONB3Ysl Pe3yNbTaThl,

MOJTyYCHHBIC B MMYHKTE 3 (OHU 00ECTIeUnBalOT HAUOOIBIIYI0 TOYHOCTD), U 3AMUIIUTE €T
3HAUECHUE.
6. 3aIUIINTE BLIBOI.

[Touemy M™Myka wiIM Kpyma, BBICHIIAHHAS W3 CTakaHa Ha CTOJ, OOpa3yeT TOpKY
KOHHYECKOH (hOPMBI, a BOJIa paCTEKACTCs] TOHKUM CIIOeM?

Pa3znen 2. MonekyasipHas pusuka. Tepmoannamuka
3ananne 1KonTposbHbie Bonpockl o TeMe «OcHoBbl MKT»

1. Ilepeuuncaute npssMble 1 KOCBEHHBIE JI0Ka3aTENbCTBA N0JI0KeHN MKT.
2. UYro Takoe atom?
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3. Uro Takoe moJekyma?
1. 5.Uto Ha3bIBaeTCs OTHOCUTEIBLHOM aTOMHOM MaccoM, KOJHYECTBOM
BEIIIECTBA, MOJIEM, MOJIIPHOW MacCou?
4. KakoB (M3HUYECKHUI CMBICI IOCTOSSHHOU ABOTaIpo?
5. Kak HaifTu MoJsIpHYIO Maccy BellecTBa, umes Tabnuiy MenneneeBa? B dyem oHa
usMepsercs’?
6. Uewm oOycioBieHO OpOYHOBCKOE JIBHXKEHHUE?
7. Yto Takoe nuddy3usa’?
8. Kak 00BbSICHUTH CTpOEHHE U CBOMCTBA ra3000pa3HbIX, JKUJIKUX U TBEpAbIXYUTO Takoe
uaeanbHbli ra3? HazoBute mapameTpbl COCTOSHUS rasa.
9. Uto Ttakoe naBneHue ra3za? Yem oHO 00yCIOBICHO?

10. Kakumu npubopamu u3mMepsIoT JaBjieHue ra3a?

11. 3anuimTe OCHOBHOE YPABHEHNE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH T'a30B.
12, UYrto Ha3pIBaETCS, TEPMOAMHAMHYECKUM ITpoIieccoM? n3omporecca?

13. Kakas Temriepatypa Ha3bIBaeTCs TEPMOAMHAMUAYECKOM?

14, Kakoii ¢Qusmueckuii cMbICI HMMEIOT MOJSIpHas ra3oBasi IOCTOSHHas M
noctosiHHas bonpnmana?

15. Kaxoe cootnomenne mexay t°C u K? [louemy Henb3st JOCTUYL aOCOIIOTHOTO
HYJISL TEMIIEpaTyphI?

16. KakoBa cBsI3p MEXJy KMHETHYECKOW 3HEPrUU IOCTYIATEIBHOTO JBHKEHUS
MOJIEKYJI Ta3a U €r0 TEPMOJMHAMUYECKON TEMIIEPATYpPOii?

17. YpaBaenue Menneneea - KnanelipoHa u ra30BbI€ 3aKOHBI.

18. ChopmynupyiiTe  OCHOBHBIE  TOJOXKEHUS  MOJEKYISIPHO-KUHETUYECKON
TEOPUHU.

3ananme 2.Pemenne 3a1a4 1 no reme «MoJjiexkyasipHasi Gusuka
Bapuant I
1. Onpenenure maccy mosiekyibl CH, 3Has1, 4TO ynciio ABoraapo
a. Na=6* 10°moms™.

2. Kak wu3MeHHMTCS [JaBJ€HME UJCAJIbHOTO Trasza, €cClId CpelHsAs KBaJpaTHYHas
CKOPOCTb MOJIEKYJI YBEJIMUMUTCS B TpU pa3a’?

3. JlaBneHnue BO3ayXa B 3aBOJICKOM MMHeBMaTtmueckoil cetu cocraBiser 300kI]a.
Onpenenure CpeqHIO KBaJPAaTUYHYKO CKOPOCTh MOJIEKYJI, €CJIM Macca MOJIEKYJIbI
BO3/1yXa 5%107% KT, @ KOHIICHTPAIIUS MOJIEKYJT 7* 105 w3,

4. Jlns mpuBeAeHUs B JEUCTBUE BO3AYUIHBIX TOPMO30B KEJIE3HOJOPOKHBIX BArOHOB
UCIIOJIb3YeTCs CKaTblil BO3ayX. [lon kKakuM JaBiieHHEM OH HAXOJUTCA, €CIU MpU
Temmepatype 27°C B 06béMe 1M° HAXOHTCS Macca BO3ayxa 1KT.

5. Yriaekuciblif ra3 B OyThLIKE OKa3biBaeT Ha NMPOOKy naBienne p=8*10° Ila mpu
temrepatype -7°C. IIpoOka BbUIETUT, eciaM OYTBUIKY HArperb 10 TeMIEpaTypbl
27°C. KakuM OyjaeT naBjieHue, 00bEM CUMTaTh TOCTOSTHHBIM.

Bapuanr 2
1. Onpenenure Maccy monexyist CO,, 3Hast, uto 4ncno ABoraapo Na=6*10"moms™
2. Kak u3MeHuTCs JaBJIeHHE UIeaJbHOTO ra3a, €ClId CPeAHssl KBaJpaTHUHasi CKOPOCTh
MOJIEKYJI YMEHBIIUTCS B TpH paza?
3. HcnpiTaHue Ha reépMETUYHOCTH Ta30BBIX CHUCTEM IMPOBOJAT CXKATHIM BO3AYXOM O]
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naeinennem 100 klla. Omnpenenure KOHUEHTpauuio Mojekya (N), eciau macca
MOJIEKYJTBI BO3ayXa 5*107° kr, a cpe/Hsis KBaapaTHIHAs CKOPOCTh MOJIEKYT S00M/cC.
4. O6BEM kamepsl B padboueMm coctossHur Vi1=20 1. Kak u3MeHHUTCs 00BEM KaMephl,
€CJIM TMpPU TOCTOSHHOM JABJICHUU TeMIeparypa Bo3ayxa moBeicuTcs oT 7°C 1o
27°C.
5. Kakas macca kuciopoja Ijisi ra30BOM CBapKH MOKET MOMECTUTHCS B OallJIOHE
éMkocThio 40 1., BeraepxkuBaronieM gasienne 20000 klla. mpu remnepatype 27°C.
Kpurepuu oneHok:
Bcero 5 3apannii:
1 3amanue -1 6amn;
2 3aganue - 1 6am;
3 3amanue - 5 0aJUIOB;
4 3amauue - 5 0aI0B;
5 3amanue - 5 OaioB.
17 6an10B - OLIEHKA «5»;
12 GayIoB - OLICHKA «4»;
7 0ajIoB - OICHKA «3»;
6 0aJUIOB M MEHEE - OLICHKA «2).

Pemenue 3agau 2 no teme «MouiekyJsipHasi pu3nKa»

Bapuanr 1

1. Kakoe KoJM4ecTBO BEMIECTBA COAEPKUTCA B Bojie Maccor 200r?

2. Kakosa macca 20 M0JIb CEpHON KUCIOTHI?

3. KakoBa CKOpOCTH TEILUIOBOTO IBMKEHMS MOJIEKYJ, eciu Inpu nasieHun S0klla ras
MAcCoil 2KT 3aHIMAeT 06BEM SM°?

4. Tloyemy, KOraa 4epTAT MEJIOM IO I0CKE, TO YACTUYKU €r0 OCTAlOTCS Ha HEel?

5. Bo CKOJIbKO pa3 U3MEHUTCS JaBJICHHE ra3a, €Cju €ro KOHIICHTPAIUI0 YMEHBIIUTh B 2
paza?

Bapuanr 2

1. CkonbKO aTOMOB COJEPAKUTCA B resiuu Maccoit 250r?

2. Kakoif 00beM 3aHUMarOT 12 MOJb aTFOMUHUS?

3. KakoBa CKOpPOCTbH TEIJIOBOTO JBMXKEHUS MOJEKYJ, ecnu npu aaBieHun 150klla ras
MAaccoif 4KT 3aHHMaeT 06beM 6M°?

4. Tlouemy ra3sbl Jerde CKUMaroTCsl, YeM TBEPAbIC TeJla U KUIKOCTH?

5. Kak u3MeHuTCs AaBieHUE ra3a Npu yBeJIMUYeHUH ero oobema B 4 pasza?

Kpurepum ouenkmu:

Bcero 5 3apannin:

1 3aganme -5 0amyos;

2 3ajaHue - 5 0aIoB;

3 3amanue -5 0aJUIOB;

4 3anmanue - 1 6amn;

5 3amanue - 1 Gam.

17 6ayIoB - OLIEHKA «5»;

12 6ayIoB - OLIEHKA «4»;

7 6amI0B - OLIEHKA «3%»;

6 0aJUTOB ¥ MEHEE - OILICHKA «2).
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Pemenne 3agau 3. no reMe «MoJieky/sipHasi puznka»

Bapuanr 1

1. Haiitu Temnepartypy raza npu aasieHuu 100klla u KOHIIEHTpalMu MOJIEKYJ 102m 2.
Kaxkoii 06bem 3aHumMaeT ra3 B konudectBe 10 mons npu gaBinennn 1MlIla u Temneparype
100C?

3. B Oamione emkocTthio 25,61 Haxoautcs 1,04kr azora mnpu npaeieHuu 3,5MlIla.
OrnpenenuTh TeMIIepaTypy rasa.

4. YTo MpOUCXOJUT CO CpeaHel KHHETHYECKOW HSHEpPruedl MOJICKYJ raza MNpH pPOCTe
TeMIeparypbl?

5. Ilouemy BOJEHOONBHBIM MSYOM JIETYE WIPaTh B JKApPKUil JIETHUH NE€Hb U TpyAHEE
XOJIOJTHBIM Be4epoM?

Bapuanr 1

1. Kakoii obbem 3aHmMaer ra3 B kommdectBe 10°Monb mpu maBmennn 1MIla u
temmeparype 100°C?

2. Ilpm kakou Temmeparype lem’rasa COLECPKUT 1019M0J1e1<yn, €CIIM JaBJICHUE T'a3a PaBHO
10*a?

3.Bo3ayx 1oj; HOpIIHEM HAcoca MMEET JaBJICHHUE 10°ITa u o6wem 2*107*M°. [Ipu xakom
JABJICHUH 3TOT BO3AYX 3aiimeT oobem 1,3* 10™*M°, ecim ero TeMIeparypa He U3BMEHUTCS?
4. Jlns uzmepeHus: TemnepaTypbl Tella 4eJIOBeKa PEKOMEHAYETCS IEpHKATh TEPMOMETP MO
MBIIIKOM B TeueHue 5 MuHyT. [louemMy HET cMbICiia Jep:KaTh ero 0oJibliie BpeMeHu?

5. YTO NpOUCXOJIUT C TaBIICHUEM Ta3a MPHU MOHWKEHUH €r0 TEMIIEPATYPhI?

Kpurepum onenkmu:

Bcero 5 3amanmnii:

1 3aganme -5 0amos;

2 3aJaHue - 5 0aIoB;

3 3aganue -5 0ayUIoB;

4 3amanue - 1 6amn;

5 3aganue - 1 Gam.

17 6annoB - oLEHKa «5»;

12 6annoB - oLlEHKA «4»;

7 0ajIoB - OIICHKA «3»;

6 0aJUIOB M MEHEE - OLICHKA «2).

3ananmue 3. Tect mo Teme: «MoJiekyasipHasi pu3nKa»

Bapuanr 1

1.5IBneHrie MPOHUKHOBEHUSI MOJEKYJ OJHOTO BEIIEeCTBA MEXKIY MOJIEKyJaMHu JApPYroro,
3TO...

A. KOHAEHCaus b. mnaBnenue B. muddy3us

2. J1ns kaxao pu3MYecKor BEIMYMHBI U3 CTOJ0MA | yKakuTe eIUHUILy e€ U3MEpPEHUs U3
cToJsiona 2.

1) JaBnenue A. JIx
b. K

2) O6veM B. Ila

3) TepmoauHamMuueckas TemMnepaTypa r.ad

3.Kakas wu3 mnpuBeaCHHBIX HUXKE (QOpPMYT SBISETCS OCHOBHBIM  ypaBHEHUEM
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MOJICKYJISIPHO-KUHETUIECKON TEOPHH Tra30B:
A. A= pAV b. Q=im B. pzémonv2

4.B cocyne Haxogutcs | Moab kucinopoaa. CKONIbKO NPUMEPHO MOJIEKYH B COCYAE:
A. 1,2:10% B. 18:10% B. 6:10”
5./l TOrO YTOOBI YMEHBIIUTH JIaBJICHUE UJICAJIBHOTO Ta3a B 2 pas3a, HaJl0 KOHIIEHTPAIUIO
MOJIEKYJI:
A. ymensmnTh B 2paza. b. yBenuuuTs B 2 paza. B. ymenbmuTh B 4 pasa.
6.Kakoe 3HaueHre abCOIIOTHOM TeMItepaTyphbl cooTBeTCTBYET 27°C
A. 300 K. b. 273 K. B. -300 K.

/.Ha pucynke mpenacraBiieH rpa@uk 3aBUCMMOCTH JABJICHUS P A

JAHHOM Macchl MJIEaIbHOTO ra3a OT Temrneparypbl. Beibepute

y4acTOoK, T/Ie UJIET U30TEPMUUECKul porecc? S
A.l-2. b.2 -3. B.5 - 4. 5

8.Ecnu Temmeparypa BO3pacTaeT, TO CKOPOCTb JABUKCHUS l—'— S
OpOYHOBCKOM YaCTHIIBI... 1

A. BO3pacraer. b. ymenbmaercs. B. HE : >~
WU3MEHSETCS.

9.[lpouiecc U3MEHEHHS COCTOSIHHSI OTIPEACIEHHON MacChl Ta3a MPH MOCTOSTHHOM J1aBJICHUH
- 9TO...

A. mzorepmuyeckuii mpouecc. b. n3obapnslii pouecc. B. n3o0xopHbIil mporecc.
10.CkoIBbKO MOJIEKYT COACPKHUTCS B TPEX MOJISIX BOJBI?

A. 3 Na. B. 6 Na. B. 30 Na.
Bapuanr 2
1.TermoBoe NBMKEHUE B3BEIICHHBIX B KMIKOCTH WJIM T'a3€ YaCTHII, TO...
A. KOHJEeHcauus b. miaBnenue B. 6poyHOBCKOE BUXKEHHE

2. JIns kaxxno (U3MYECKOr BEIMYHMHBI M3 CTOJ0MA |1 yKakuTe enUHUIYy e€ M3MEpPEHUS U3
cToJbna 2.

1) O6BEmM A. e
b. ke

2) KonuuecTBo BeliecTBa B. monw

3) Macca I

3.Kakass u3 mnpuBeAEHHBIX HUXKE QOpPMYIN SBISIETCS ypaBHeHHUEM MeHeneeBa -
Knaneitpona:

A. pv :%RT B. AU=A+Q B. Q=cmAT

4.B cocyae Haxonutcst 1 MoJib Bojiopojia. CKOIbKO MPUMEPHO MOJIEKYI B COCY/IE:

A. 1,210 B. 18:10% B. 6107

5.Jl7 Toro 4TOoOBI YBEIMYHTH JaBJICHUE UCATBHOTO Ta3a B 3 pas3a, HaJ0 KOHIICHTPAIUIO
MOJIEKYJI:

A. ymenbpminth B 3paza. b. yBennuuts B 3 paza. B. ymeHbIINTS B 6 pas.

6.Kakoe 3HAYEHUE a0COMIOTHOM TEMIIEPATYPHI
cootBercTByeT 127°C

A. 300 K. b. 273 K. B. 400.
7.Ha pucynke nipencraBiieH rpaduk 3aBUCUMOCTH
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JIABJICHMS TAHHOM MAacCChl UAECAIBHOTO ra3a OT
Temneparypbl. Beibepure yyacTok, rae uaer
1300apHbIN Ipouecc?

A 1-2 b.2-8. B.3-4.

8.Ecnu TeMneparypa Bo3pacTaer, TO CKOpOCTh 1upPy3uu ...
A. Bo3pacraer. b. ymenpiaercs. B. He uszmensercs.
9.Ilpouiecc W3MEHEHMsI COCTOSIHMSI OINpEAENEHHOW Macchl Ta3a IpU TOCTOSHHOM
TEMIIEPATYPE - 3TO. ..
A. nzorepmudeckuii mporecc. b. n3o0apHsIii nmporecc. B. n3oxopHbIi porecc.
10. CkoJIBKO MOJIEKYJI COAEPKUTCA B IBYX MOJISIX KHUCIOpoaa?
A. 2 Na. b. 4 Na. B. 20 Na.

Kpurepuu onenku:

«5» - BBINIOJIHEHBI paBUiIbHO 10 3amanuil;
«4» - BBITIOJIHEHBI MIPABUIIBHO 8 - 9 3agaHuii;
«3» - BBINIOJIHEHBI PABUJIBHO 6 - 7 3a7aHUM;
«2» - BBIIIOJIHEHBI MMPABUJIBHO 5 3aJJaHUM.

Tema 2.2. OCHOBBI TEPMOTUHAMHUKHA

3aganue 1.KoHTpoJIbHBIE BONPOCHI 10 TeMe «OCHOBBI TEPMOAMHAMUKH

I. Yro Ha3bIBaeTCs BHYTpeHHEW »HHepruer? UYUeMy paBHa BHYTPEHHSS DHEPIUS
OJTHOATOMHOTO ra3a?

2. Kakwue BbI 3HaeTe CrocoObl N3MEHEHUS BHYTPEHHEH dHepTrun?

3. Kak HaTHM KOJIMYECTBO TEIUIOTHI, MOTJOIIAEMOE IIPU HATPEBaHUM TEJla, CTOpPaHUU
TOILJIMBA, IJIABJICHUH, TApOOOPA30BAHUU?

4. Kak HaWTH KOJWYECTBO TEIUIOTHI, BBLACISIEMOE MNPU OXJIAXKIECHWUU, OTBEPACBAHUU,
KOHJIeHCaIuu?

5. Kak B TepmonuHamuike HaTH paboTy raza mpu uzobapHoM mporecce? [lpu apyrux
nporeccax?

6. ®opMyIia NepBOTO 3aKOHA TEPMOANHAMHUKHU.

7. B kakux cnoydasx Kaxkjas WX BEIMYMUH, BXOASIMUX B (HOpPMyTy IMEpPBOrO 3aKOHA
TEPMOJMHAMUKH, MTOJOKUTENIbHAS? OTpUIIATEIbHAS? paBHA HYJIIO?

8. Kakoii gBurarens Ha3bIBaroT TEIIOBBIM? Kakne BUIBI TEIJIOBLIX JBHUraTeieil ObIBAIOT?
N3 kaknx OCHOBHBIX YaCT€U COCTOST?

9. Uemy pasen KIIJ[ rerioBoro nurarena? Makcumanbsubiid KII/[ TeroBoro npurarens?
10. Kako#t mpoiiecc Ha3pIBalOT agua0aTHBIM W B KAaKOM TEIJIOBOM JIBUTAaTeslIe €ro
MIPUMEHSIIOT?

3ananue 4. Pemenue 3aga4 no reMe «OCHOBbI TEPMOAHMHAMUKID)

Bapuanr 1

1. Ta3, pacmmpssce n3o6apHo npu nasiennn 3*10°TIa, coBepuraer paboty 0,3K][x.
Omnpenenure u3MeHeHUE 00beMa rasa.

2.Ilpn M30TEpMUYECKOM CKAaTUU ra3 Iepenan OKpyxaromum Tenam Tteriory 800 [x.
Kakyto paboty coepimi raz?
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3.0mpenenute TemmepaTypy XOJIOAWJIbHUKA, eciau TemmepaTypa HarpeBatemuslSO00K.
Maxkcumanbnbiii KITJ1 TermoBoit matuabl 80%.

4. Yto npou30HIET C BHYTPEHHEW SHEPrUEd HJCAIBHOIO ra3a IpPH YBEIUYCHUU
TeMIlepaTypsl B 2 paza?

5. Kyna pacxoyeTcsi KHHETUYECKasi SHEPT sl ABUKYILEroCcs BaroHa pu OCTaHOBKE?
Bapuanr 2

1. Ilpu m3o0apHOM HarpeBaHuu raza Obula coBepiieHa pabota 405]/[x. Omnpenenure,
HACKOJIBKO YBEIMYMIICS OOBEM Tas3a MpH pacUIMPEHHUM, €CJIM JaBJICHHE Ta3a pPaBHO
1,34*10° IMa.

2. Omnpenenure TemrepaTypy HarpeBartess, €ciau Temieparypa xojonuibHuka 375K.
Tennosas mamuHaa uMeeT MakcumanbHbIi KITJT 25%.

3. Ilpn ammabatHOM mporecce razom Obuta coBepiieHa pabora 150/[x. Hackombko
M3MEHWIACHh €r0 BHYTPEHHSS SHEPTHSI?

4. Yto npoM3OWIET C BHYTPEHHEH SHEPrUel HACATbHOIO ra3a MNpU YMEHbBIICHUU
TeMmneparypsl B 3 pasza?

5. IloueMy HarpeBaeTcs BEJIOCHIIEAHBIN HACOC MPU HAKAYMBAHUU UM BO3/1yXa B IIUHY?
Kpurepum onenkmn:

Bcero 5 3amanuit:

1 3aganue -5 6aIoB;

2 3amaHue - 5 0aJUIoB;

3 3ajanue -5 6aIOB;

4 3amanue - 1 6amn;

5 3apanue - 1 Gamn.

17 GayIoB - OLICHKA «5»;

12 GayuIoB - OIICHKA «4»;

7 GaJIOB - OIICHKA «3%»;

6 0aJUI0B U MEHEE - OLIEHKA «2».

3ananue 3.Tect mo teme «OCHOBBI TEPMOJINHAMMUKI»
BapuanTt 1

1. JIns ka0 pu3HIecKON BETUIMHBI U3 CTOJONA 1 yKaKUTe eIUHUIYY € U3MEPCHUS U3
cToJoma 2.

Croaben 1 Croaoern 2
1.KomudecTBo TEIIOTHI A. JIx

2. JlaBneHue B. M°

3. O0BéM B.B

I'.Ila

2.Y CcTaHOBUTE COOTBETCTBHUE

Cronoer 1 Cronber 2

1. IlepBblii 3aKOH TEPMOJTUHAMUKH A. Q= cmAT
2.KonnuecTBo TEMIOTHI, MOIIOIAEMOE b. AU=A+Q
TEJIOM IPU HarpEBAHHUH B. A=F s cosa

3.  Pabora B TepMOoAMHAMUKE I'. A=pAV
3. Kak wu3MmeHsieTcss BHYTPEHHSIE SHEpPrusi HUJIEaJbHOrO0 rasza, €Clid TeMIeparypa
BO3pacTaeT
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A.yObIBaer; Bb.Bo3pacraer; B. He n3mensiercs

4, Kakne 13 Ha3BaHHBIX MEXaHHU3MOB SIBJISIFOTCS HEOTHEMJIEMBIMH YaCTSIMHU JHOOOTO
TEIUIOBOTO JIBUTATENS

A.TIOpIILICHB; b.xonoguneauk; B. Harpesarenb

S. B KaKOM IIpollecc€ KOJMYECTBO TEIUIOThI, MEpelaHHOe Ta3y, paBHO paboTe,

COBEPILIEHHOM Ta3oM?
A. B uzorepmudeckoMm; b. B anuabatHom; B. B n300apHOM.

6. UIeMy paBHa pa60Ta, COBCpHIeHHaSI rasomM HpI/I HCpCXOI{C N3 COCTOSHUA 1 B
P,Ma

COCTOSIHUE 2.

A. 0; b. 3200 JIx; B. 2400 Ix.
7. ['a3y nepengano konmuectBo TennoTsl 300/[k 1 BHEITHUE CUIIBI COBEPIIMIIA HAJl HUM
paboty 100/[>x. YeMy paBHO U3MEHEHUE BHYTPEHHEN 3HEPTUH rasa.

A. 0; b.100/1x; B. 400/1x

8. TeroBas MalMHa NOJIy4YaeT 3a LIUKJI OT HarpeBarels KoJndecTBO TerioTsl 100 Ik
, a otpaer xonoauinbHUKy 40/1x. Uemy pasen KII/] mamuHeI.

A. 60%; b. 40%; B. 4%.

9. BHyTpeHHss 3HEpruss UACaIbHOIO OJHOATOMHOIO ra3a MNpsiMO IPONOPLIMOHAJIbHA
Maccerasad ...

A. MOJISIpHOI Macce. B. TepmonuHamudeckoit Temneparype; B. pabote rasa.

10. Ilpum cxarum raza ero BHYTPEHHSSI DHEPIHs YBEIUYMBACTCS 32 CUET COBEPIICHUS
MOPLIHEM ...

A. MEXaHUYECKOW dHEPTUH. b. aBmxeHus; B. Temonepenauun
Bapuant 2
1. JInst KaX1011 BETMYMHBI U3 CTONONA 1 yKaXKUTEe eMUHUILY €€ U3MEPEHHUE U3 CTOJO0Ia
2
Cronber 1 Cronbern 2
1. Pabora A.K
2. TepMoauHaMudecKkas Temreparypa b. Ix
3. JlaBnenne B.B
I'.Ila
2. Y cTaHOBUTE COOTBETCTBHE
CromnOer 1 Crom0err 2
1. BHyTpeHHsisl SHEprus ui. rasa A. Q=-Am

m
2. KonuuecTBO TEIIOTHI, ITOTJIOMIAEMOE b.U = 2* M RT
[P TUIABJIEHUH B.Q=cmAT

Ty Ty

3.KIIJI mpeanbHOTrO TeroBoro asurarens I'.n= T

H
3. Kak u3mensieTcst BHyTpEHHSISI SHEPTHs, €CIIM TeMIlepaTypa yobIBaeT
A. yObIBaeT; b. Boszpacraer; B. He uzmensercs
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4, PabouuM TEI0M TEMIOBOTO JABHUI'aTCIIA ABJISAICTCA:

A. KUIKOCTH b. TBEpHOE TEIIO; B.Ia3

5. B KakoM IIPOIIECCE M3MEHEHUE BHYTPEHHEW SHEPTUM CHUCTEMBI PaBHO KOJIMYECTBY
NepeIaHHOMN TEIIOTHI

A. B u3oxopHoM; bB. B agnabaTHOM; B.B nzob6apuom

6. Uemy paBHa paboTa, COBEpIICHHAas Ta30M NpH IEpexoAe U3 COCTOSHUS 1 B
COCTOSIHHE 2

A.0 b. 400/1x; B.600/1x

P,MNa

300

200 7711—"2

100

| |
| |
| |
| |
1 2 3 vm

1. I'azy nepenano konmdectBO TEIIOTH 100 J[>)k 1 BHYTpeHHHE CHIIBI COBEPIIIIA HAJI
HuM padoty 300/]x. YeMy paBHO U3MEHEHUE BHYTPEHHEN SHEPIUU ra3a.

A.0 b. 100/1x; B. 400/1x.

8. TeroBas MalMHA MOJy4aeT 3a HUKJI OT Harpepares KoaudecTBo TernoTel 100/ [x
u otaaeT xonoawibHUKY 60/[. Uemy paBen KIIJI mammnsl.

A. 60%; b. 40%; B. 4%

0. Mepoii sHEprumn, Noay4yaeMol WIK OTIaBaeéMOW TEJIOM B pe3yJibTaTe TEII00OMeHa,
CIIy>KUT (pr3HUECKasi BETMUMHA, Ha3bIBaeMas ...

A. paboToii. b. KOIMYECTBOM TEIIOTHI. B. MmomHOCTHIO.

10. IIpomecc nepenayn BHYTPEHHEW HEPTrUU O€3 COBEPIICHUS MEXAaHWYECKON pabOThI
Ha3bIBACTCA ...

A. paboToii. B. K0JIMYEeCTBOM TEIJIOTHI. B.TennoobmeHOM.

Kpurepum ouenkmu:

«5» - BBINIOJIHEHBI TpaBUIbHO 10 3a1aHui;
«4» - BBITIOJIHEHBI IPABWIIBHO 8 - 9 3amaHunii;
«3» - BBINIOJIHEHBI IPABUIIBHO 6 - 7 3a7aHU;
«2» - BBINIOJIHEHBI MPABUJIBHO 5 3aJJaHUM.

Tema 2.3. CBoiicTBa NapoB, KUIAKOCTEH U TBEPABbIX TeJl

3ananue 1. KoHTpoJibHBIEe Bompockl mo Teme «CBOHCTBA NapoB, KUIAKOCTEHd U
TBEPABIX TeJ»
1.Kakoe siBieHME Ha3bIBAETCS MUCHAPEHUEM, U OT KAKUX YCJIOBUU 3aBUCUT CKOPOCThH €r0
MPOTEKAHUS?
2.Kaxkoe sBjIeHNE HA3BIBACTCS KOHICHCAIIUEH ?
3.Kak 0OBSACHUTH UCTIAPEHUE C TOYKU 3PEHUS MOJIEKYJISIPHO-KMHETUYECKOU TeOpun?
4.Kaxkoii map Ha3bIBalOT HACHIILICHHBIM?
5.Kakoii map Ha3pIBalOT HEHACKIIIICHHBIM?
6.UTo Takoe abCoIOTHAS BIAKHOCTh BO3TyXa?
7. UTo Takoe OTHOCHUTENIbHAS BIIAXKHOCTh BO3/yXa?
58



8.00BACHUTE TEPMUH «TOYKA POCHI»?

9.KakoBa 3aBUCMMOCTb TEMIEPATYPHI KUIIEHUS OT JABJICHUSA?

10.Kakue nmpubopsl HCTIOIB3YIOT JJIs1 ONIPEACIICHUS BIIAXKHOCTH BO3ayxa?

11.00bscHUTE, UCXOAS W3 MOJIEKYISIPHO-KMHETHUYECKOM TEOpUU CTPOEHUSI BEIIeCTBa
YIPYTOCTh, TEKYYECTh U BA3KOCTb KUJIKOCTH.

12.0T yero 3aBUCUT MOBEPXHOCTHOE HATSXKEHUE KUIKOCTHU?

13.Kak HampaBlieHa cujla MOBEPXHOCTHOTO HATSXKEHUS KUJKOCTH?

14.Kak omnpenenuTh HM3MEHEHHUS MOTEHIMAIBHOW HHEPrUUM TOBEPXHOCTHOTO  CIIOS
AKUJKOCTH MPH YBEJIMYCHUH WIIH YMEHBIIEHUU €€ TOBEPXHOCTHU?

15.Kakue siBIeHHS] MOKHO HaOII0JaTh HAa TPAHUIIE )KUIKOCTH C TBEPABIM TeIOM?
16.1loueMy ypOBEHb OJHOPOJHON JKHMJIKOCTH B pa3JIMYHBIX KaWUISPHBIX TpPyOKax,
COOOIIAIOIIUXCS COCYIOB, PA3TMUHBI?

17.BeiBequte QGopMyiy, MO KOTOPOH OINPEACNIeTCsl BBICOTA TMOMHATHSA (OIMyCKAHWMS)
XKUJIKOCTU B KaWJuisipax?

18.Kakyro ¢popMy npuMeT KanenbKa KUAKOCTH B YCIOBUSAX HEBECOMOCTH?

19.Kakyto posib siBIeHUE KaOIWUIIPHOCTH UTPAET B pupoe?

20.IIpuBenuTe npumepsl yuéTa KanWJUISIPHBIX SIBJICHUM B TEXHUKE, B CTPOUTEIBCTBE?

3aganme 2.3.3.

KonTposabHbie Bonpocsl 1o Teme «CBOHCTBA IAPOB, )KMIAKOCTEH M TBEPABIX TeJD)
1.Kakue tena B ¢pusnke 0OBIYHO HA3BIBAIOT TBEPABIMU?

2.Ha xakue J1Be rpynnbl MOKHO Pa3IeNnTh TBEpAbIE Tena?

3.Kaky1o 3aBUCUMOCTb psiia (PU3NYECKUX CBOMCTB TEJa Ha3bIBAIOT aHU30TPONUEH?
4.Kakue Tena Ha3bIBatOT U30TPOITHBIMA?

5.Kakue Bunpl nepopmanuii Bel 3Haere?

6.00bsCHUTE TPUUYMHY BOBHUKHOBEHUS YIPYTUX CUJ IpU aedopmaruun?
7.Chopmynupyiite 3akoH ['yka?

8.M3MeHsieTcst 11 BHYTPEHHSS dHEPIus 1e(pOpMUPOBaAHHBIX TEN?

9.JlaiiTe onpenaeneHre NOHATUI YIIPYTOCTH, MPOYHOCTH, INTACTUYHOCTH?
10.06BsicHUTE TIPOIIECC TUTABICHUS C TOYKU 3PEHUS MOJIEKYJISIPHO-KHHETHUYECKOU TEOPHH.

Pemenue 3agau 5. no reme «CBoiCTBAa NAPOB, *KMIAKOCTEH M TBEPABIX TeJ»

Bapuanr 1

1. ITokazaHus cyxoro TepMOMETpa 26°C, a Braxuoro 22°C. Omnpenenute OTHOCHUTEJIbHYIO
BJI&KHOCTBH BO3/yXa.

2. Ilox meicTBUEM HArpy3Ku IMPOBOJIOKA JJIMHOM 1,5M UMEET OTHOCUTENBHOE YJIMHEHUE
2*10. Ha CKOJIBKO Y/UTHHIJIACH POBOJIOKA?

3. OmnpemennTs HArPY3KY HA CTEP/KEHb IUIOMIAbIO MOMEPEUHOr0 cedeHns 40MM°, eciu
MeXaHH4ecKoe HampsikeHne pasHo 2%10 T]a.

4. Kak nzmensiercst abCOMIOTHAS BIAXKHOCTh BO3/IyXa MPHU €ro HarpeBaHUM?

5. IloueMy B MOPO3 CHET CKPHUIIUT MO HOramu?

Bapuanr 1

0 0
1. ITokazanus cyxoro tepmometpa 20 C, a Bnaxknoro 18°C. Onpeaenute OTHOCUTENbHYIO
BIIQYKHOCTH BO3/yXa.
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2. OnpenenuTh a0COMIOTHOE YIJIMHEHHUE TTPOBOJIOKH, €CIIM TIEPBOHAYATBHAS JIJTUHA €€ SM,
a nuHa nedopmupoBanHoit 5,01M.

3. OnpeaenuTh MEXaHUUECKOE HAIPsHKEHUE CTEPKHS Mpu Harpyske 60kH, eciu momanb
€ro IMoIepeyHOro CeUeHUs paBHa 30MMm>.

4. Kak u3MeHsieTcss OTHOCUTEIbHAS BIAXXHOCTh BO3/1yXa IIPH €ro HarpeBaHUM?

5. Kakas pa3nuliia B CTpOCHHH KPYIUHKH CaXapHOIo Mecka U Kycka caxapa-paduHana?
Kpurepuu oneHku:

Bcero 5 3zapannii:

1 3amanue -5 0aJUIOB;

2 3amaHue - 5 0aJUIOB;

3 3agaHue -5 0ajoB;

4 3aganue - 1 6am;

5 3amanue - 1 6amn.

17 6an10B - OLEHKA «5»;

12 6ayuIoB - oIicHKA «4»;

7 0ajIoB - OIICHKA «3»;

6 0ajII0B M MEHEE - OLICHKA «2».

Pemenue 3agau 6. TeMe «CBOMCTBA NApPOB, *KMAKOCTEN U TBEPABIX TeJI»
Bapuanr 1

1. OnpenenuTe OTHOCUTEIBHYIO BIAKHOCTh BO3JyXa €CIH CyXOH TEpMOMETP
nokasbiBaet 28°C, a yBnaxkHeHHbIN 14°C.

2. Onpenenure MEXaHUYECKOE HampsbDKEHUE, KOTOpPOE€ BO3HUKIO B o0pasie C
IIJIOLIABIO TTONIEPEYHOr0 CEUCHUS 6MM TOCITe npunoxxenus cuisl 120 H.

3. Kakoe konnuecTBO TemioThl HeoOXxoaumo, 4yToObl 300 T. 5bla paciuiaBuTh, a
MOJYYEHHYIO BOAY HarpeTh 10 Temneparypsl 70°C?

4, AOCOIOTHOE YJUIMHEHUE CTaJIbHOM TIPOBOJIOKM JUIMHOW 2M ¢ IUIONIAJbIO
MIONEPEYHOT0 CEUYCHUS 3mm® paBHO 6MM. PaccunTaiite 1ehopMUpYIONIYIO CUTTY.

5. PaccuuraiiTe BEICOTY MOMHATHS KEPOCHHA B Kamuuisipe guamerpom 0,3Mm.
Bapuanr 1

1. OmpenenuTe OTHOCHUTEIIBHYIO BIQXHOCTh BO3JyXa €CIIH CYXOM TepMOMETp
noka3zbiBaet 26°C, a yBnaxxneHHb1 18°C.

2. OnpenenuTe MeXaHHYECKOE HaNpsHKEHHE, KOTOpPOE€ BO3HHMKIO B oOpasme ¢
TUIOIIAABIO TTIOTIEPEYHOTO CEUEHUS 5MM° TocIe npuioxenus cuibl 100 H.

3. Kakoe konudecTBO TemIoThl HeoOxoaumo, 4ToObl S500rp nblIa pacijiaBuTh, a
MOJYYEHHYIO BOJY HarpeTh 110 Temneparypsl 60°C?

4, Omnpenenute Moaysb FOHra s xenesa, €Ciau MPOBOJIOKA JUIMHOW SM U CeYeHUEM
2,5MM2 YIUTMHWAJIACh Ha 2MM oA aeiicteueM cuiibl 200H.

5. PaccuunTaiiTe BHICOTY HOIHATHS CIIUPTA B KAMALIApE auaMmeTpom 0,2mMm.

Kpurepum ouenkmu:
Bcero 5 3apanmii:

1 3amanue -1 Gam;

2 3amanue - 5 0aJUIOB;
3 3amanue -5 6aioB,;
4 3ajaHue - 5 0aJIoB;
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5 3amanue - 1 Oamn.

17 6aiIoB - OLIEHKA «5»;

12 6ayUIoB - OLICHKA «4»;

77 GaJIOB - OILICHKA «3%»;

6 0aJUIOB U MEHEE - OLIEHKA «2».

3ananme 3. Tect mo Teme «CBOMCTBA MAPOB, )KUJAKOCTEH U TBEPABIX TeJD)

Bapuanr 1

1. Jns xaxaoi Ghu3u4ecKor BEIMYMHBI U3 CTOJI0MA 1 yKakuTe eIuHUIy €€ U3MEPECHUs U3
croJjoma 2.

Cronber 1 Cronben 2

1) MexaHnuecKoe HalpsiKEHUE A IIx
b. K

2) [Tnomaas momepeyHoro CeUCHUs B. /la

3) TepmoarHaMU4ecKas TeMIIepaTypa . .

2.B mporiecce HarpeBaHUs BEHIECTBO MEPEXOIUT M3 TBEPAOrO COCTOSHHUSA B KHUIKOE, a
3aTemM
razoo0pa3Hoe. Kakoii y4acTOK COOTBETCTBYET MPOIIECCY HArpEBaHUsI TBEPJIOTO Tea

A. 1-2; b. 2-3; B. 3-4
T
6
2 3
T >
t
3. Brinensiercst win norjiomaeTcs TErjaoTa Npy IJIaBJICHUU
A.Beiziensgercsa;  b. mormomiaercs; B. He BhIEHACTCS M HE MOTJIOMIACTCS
4, Kakum u3 nepeyncieHHbIX HIKE CBOMCTB 00s3aTEIbHO 00J1a1aeT KpUCTAILI?
A. TBEPIIOCTH; b. aauzorponus; B. uzorponus.

5. Kakas u3 nmpuBeA€HHBIX HIKE (OPMYIT TPUMEHSETCS ISl BBIYMCIICHUST KOJIMYECTBA
TETJIOTHI, MOTJIOIAEMOTO TEJIOM IIPU TIJIaBJICHUU
A. A= pAV B. Q=/m B. p:%monv2
6. Ecnu armocdepHoe naBieHUE MOBBICUTCS, TO TeMIIepaTypa KHUIICHHS BOJBI B

OTKPBITOM COCYZE ...

A. Bo3pacteT. b. ymenwiutca. B. He u3BMeHUTCHI.

7. Kakoe W3 mepednciieHHBIX HIKE (PU3MUECKHUX CBOWCTB KpHUCTAIa 3aBUCUT OT
BBIOPAaHHOTO B KpUCTAJUIC HampaBieHus: 1) MexaHndeckas mpoYHOCTb,

2) 3JIEKTPUYECKOE COMPOTUBIIEHUE, 3) TEILIONPOBOJIHOCTh?

A.Tomnbko 1. b. Tonbko 2. B. Bce tpu cBoiicTBa.
8. CpaBHuUTE 3HAYEHUSI TEMIEPATYpPhl KUIIEHUS BOJbI B OTKPBITOM COCYJIE€ Y OCHOBAHUS
T u Ha BepimHe ropsl T».
A . T;=T,. b. T:<T,. B.T;>T..
9. Kak u3mMeHHUTCs BBICOTA MOJHATHS KUJIKOCTH B KaWJUISIPE, €CJIM PaInyC Kanujuisipa

YMEHBIIUTCS B 2 pa3a?
A. Bo3pacteT B 2 paza. b. ymensmurcs B 2 paza. B. He usmeHurcs.
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10. Kakas u3 npuBeAEHHBIX HIDKE QopMyn siBisieTcs 3akoHoM ['yka?

m,-m
A.o= ¢E B.F=G—2 B. pzlmonv2
R 3

Bapuanr 2
1. s xaxmoi pusudeckoi BETMYMHBI U3 CTONOMA |1 yKaXuTe enuHUILy e€ N3MEPEeHUs
W3 cTOJIOIA 2.
Crono0err 1 Cronoer 2
1) Mexanuueckoe HanpsHKEHUE A. Tx
b. H
2) Cuiia B. Ila
3) OTHOCHUTENbHAS BIAXKHOCTH BO3IyXa I'.%

2. B npouecce HarpCBaHusa BCUICCTBO IICPCXOANT U3 TBCPAOTO COCTOSAHUA B JKUAKOC, a

3aTeM B Ta3000pa3Hoe. Kakoil yuacTok COOTBETCTBYET MpolecCy IIaBICHUSI.
A.1-2 b. 2-3; B. 3-4

—~ v

3. BoinensieTcst wim norsomnaeTcs TemioTa npyu KOHIEHCAIlun

A. Beiiensercs;  b.nornomaercs; B. He BhIIEIsSETCS U HE TOTJIOMIACTCS.

4, Kakum u3 nepeuncieHHbIX HUKE CBOMCTB 00s3aTeIbHO 00J1amaeT aMopdHoe Teio?
A. TBEpIOCTb; b. anuszorponus; B. uzorponus.

5. Kaxkas 3 mpuBenéHHBIX HIKE (POPMYIT MPUMEHSETCS U BRIYUCIICHUS KOJTMYECTBA

TETUTOTHI, MOTJIOIIAEMOT0 TEJIOM MIPU HarpeBaHUU

A. pV :%RT B. AU=A+Q B. Q=cmAT

6. Ecnn armocdepHoe naBieHHE YMEHBUIMTCS, TO TEMIIEpaTypa KUIIEHUS BOIbI B
OTKPBITOM COCYJE ...
A. BO3pacTer. b. ymeHbmurcs. B. HEe n3MeHnuTcs.
7. Kakoe u3 mepeyucieHHbIX HUXKe (PU3MYECKHX CBOMCTB aMOp(HOro Tena, He
3aBUCHUT, OT BBHIOPAHHOI'O B HEM HalpaBiieHUs: 1) MexaHuyeckasi pOYHOCTb,
2) JEKTPUYECKOE COMIPOTUBIICHHE, 3) TEIIIONPOBOAHOCTh?

A.Tompko 1. b. Tonbko 2. B. Hu o1HO U3 CBOMCTB HE 3aBUCHT.
8. Temneparypa KuWIleHHs BOJABI B OTKpBITOM cocyzae paBHa 95°C. Kakoi mpuumHOM
ATO MOXET ObITh BHI3BAHO?
A. ATMocdepHoe aaBieHre HIbKe HopMainbHoro. b,  ATmocdepHoe 1aBieHHE  BBIIIC
HOPMAJILHOTO. B. Hu ogHa u3 npuyuH HEBEPHA.

9.  Kak u3MeHuTCs BbICOTa MOJHATHS )KUJIKOCTH B KaWUISIPE, €CIIU PaJAnyC Karmuuisipa
yBEIUYHTCS B 2 paza?

A. Bo3pacteT B 2 paza. b. ymensmurcs B 2 paza. B. He usmeHurcs.
10. Kakas u3 npuBeAEHHBIX HIDKE (POPMYI BhIpakaeT MEXaHUYECKOE HAMpPSKEHUE?
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A.og=¢cE b.o = g B. pzém nv

Kpurepum onenkmn:

«5» - BBINIOJIHEHBI TTpaBuibHO 10 3a1aHui;
«4» - BBINIOJIHEHBI TPABUIILHO 8 - 9 3a7jaHMUI;
«3» - BBITIOJIHEHBI IPABUJIBHO 6 - 7 3a1aHUl;
«2» - BBIIIOJHEHBI IPABUIIBHO 5 3a1aHUN.

JlabopaTtopnas paGora Ne 7
«M3MepeHne BJIAKHOCTH BO3yXa»

IIe.m;: U3MCPHUTb OTHOCHUTCIIbBHYIO BJIAXKHOCTH BO3AyXa IIPH IIOMOIIM TCPMOMCTpPA,
IICUXPOMCTPA.

Oo6opynoBanme: tepmomeTp JadopatopHbiii (1o 1000C), Kycouek mapid WU BarThl,
COCYJI C BOJIOM KOMHATHOM TeMIEPATypPbl, ICUXPOMETP, ICUXPOMETPUYECKast TaOIuIIA.

IloaroroBuTe/IbHBbIE BOMPOCHI:

1. UTo Ha3bIBAIOT OTHOCUTEIBHOW BIAKHOCTHIO BO31yXa?

2. Kak paccuuTaTh OTHOCUTENIbHYIO BIIQXKHOCTh BO3yXa?

3. C noMoIipI0 Kakux mpuOOpoB OMPEIEISIOT BIAXKHOCTh BO3AyXa?
XO PABOTHBI

1. I3smepbTe TEMIEpaTypy BO3AyXa B KIIACCE: t cyy

2. CMouHMTEe KyCOUEK Mapiii WJIM BaThl B CTaKaHE C BOJOW W OOCPHUTE MM pPe3epByap
tepmometpa. [logepxkure BiIaxKHBIM TEPMOMETP HEKOTOPOE BpeMs B Bo3ayxe. Kak Tonbko
MMOHM>KEHUE TEMIIEPATYPBI ITPEKPATUTCSI, 3aAIUIIUTE €T0 MTOKA3aHUSA: ty),

3. Haiigute pa3HOCTh TEMIEPATyp «CYyXOro» M «BJIAXKHOT0» TEPMOMETPOB U C MOMOILBIO
MICUXPOMETPUYECKON TaOJIUII OMPENETUTE OTHOCUTEIBHYIO BIIAXKHOCTH BO3yXa B
KJIacce.

4. Pe3ynbTaThl M3BMEPEHUN 1 BHIYMCIICHUN 3aITUIIUTE B TAOIHUILY:

teyx, C e At, °C 0, %

1. PaGoTa ¢ ncuxpomerpom:

A) N3yunTh yCTpONUCTBO MCUXPOMETPA U MIPUHIIUII €TO ACHUCTBHUS.

b) [IpoBeputh Hamuuue BOMABI B pe3epByape U MPH HEOOXOTUMOCTH JIOTHUThH €€.

B) CHaTh nokazaHus cyxoro 1 CMOYEHHOTO TEPMOMETPOB U OMPEACIUTH PA3HOCTh UX
ITOKA3aHUM.
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') [Tonb3ysick ICUXPOMETPUUECKON TaOIHIIEeH, OPEASTUTh OTHOCUTEIbHYIO BIaKHOCTD
BOo3ayxa. Pe3ynbTarhl u3MepeHuii 3anectu B Tabauily. M3yunTte ycTpolcTBO M NMPUHIIHIT
JEeNCTBUSI KOHJIEHCAIIMOHHOTO TUTPOMETpa (BHIEO)

BbIBO/:

KoHTpoapHBIE BOITPOCHL:

IT! 1) Mmeer yu 3HAUYCHUE BIAYKHOCTH BO3AyXa NIPHU XPAHCHUH MHIIEBBIX MPOAYKTOB? ['/1e
Y JUI 4ero enié HeoOX0IMMO YYUTHIBATh 3HAYEHUE BIAKHOCTH?

2) Kakue nmocieacTBUs MOKET UMETh HaJTUIMe B KyXHE IMOBBIIIEHHON BJIAXKHOCTH
BO3ayXa?

1 .Kakoii map Ha3pIBaeTCs HACHIILEHHBIM? UTO TakOe JUHAMUYECKOE PABHOBECHUE; TOUKA
pockr?
2.IloueMy moka3aHusi CMOYEHHOTO TEPMOMETPA MEHBIIE, YEM CYXOro?

4.Cyxoi 1 BIa>XHBIM TEPMOMETPBI IICUXPOMETPA MOKA3BIBAIOT OJUHAKOBYIO TEMIIEPATYPY.
KakoBa oTHOCHTEIBHAS BIAXKHOCTb BO3ayXa?

5. B xakoM ciyudae TemmnepaTypa «BIaXXHOT0» TEpMOMETpa OyJIeT paBHA TeMIIEpaType
«cyxoro»?

JlabopaTtopnas paGora Ne8
«3MepeHNe MOBEPXHOCTHOI0 HATSIZKEHUS KUJTKOCTH.

]_Ie.]'lb paﬁ()TbII Y6G,Z[I/ITI>C$I B CYIICCTBOBAHHNH ITOBCPXHOCTHOI'O HATSPKCHUA ) KUAKOCTHU U
HCCIICA0BATL 3aBUCUMOCTD ITOBCPXHOCTHOTO HATSXKCHUA )KUAKOCTHU OT IIPUPOABI
I'paHu4Yaliux CpcC.

O6opynoBanme: 1) Tpu KpUCTAIUIH3ATOPA; 2) COCY C TUCTUILUIUPOBAHHOM BOJOM; 3)
MBUIbHBIN PacTBOP BOABL; 4) pacTBOp caxapa B BOAE; 5) ABE UUCThIE MUNETKU; 6) 1BE
TOHKHE JTYYUHKH (CIIUYKH «O€3 TOJIOBOKY); 7) MPpOOUpPKA C KPOITKAMH MPOOKAMHU.

IMoaroroBuTeIbHbIC BONPOCHI:
1. Kakumu cBoiicTBaMu 001aa€T MOBEPXHOCTHBIN CIION KUIAKOCTU?
2. UTo Ha3bIBaETCA MOBEPXHOCTHBIM HATSXKEHUEM KUIKOCTH?

3. Kakyto hopmy npuHUMAIOT KaIuTH KUJIKOCTH B YCIOBUSX HeBecoMocTH? [louemy?

XO/Jd PABOTbI

1. HaneiiTe B 0AMH U3 KPUCTANIM3aTOPOB AUCTUIUIMPOBAHHYIO Boay. Ha €€ moBepXHOCTh
HACBITNIBTE KPOIIIKH HATEPTOUN MPOOKHU TaK, YTOOBI OHU POBHBIM CIIOE€M MOKPHLUIH
MOBEPXHOCTh. C MOMOIIBIO YUCTOM MUMETKH BBEIUTE HA CEPEIUHY ITOBEPXHOCTH BOJIbI
HEOOJIBIITYIO KaIlTi0 MBUTBHOTO pacTBopa. Kak mpu aToM BenyT cebst 4acTUIKU MPOOKH?

2. HaneiiTe BO BTOpOM KpUCTAIN3ATOP AUCTUILUIMPOBaHHYIO Boay. Ha cepenuny eé
MOBEPXHOCTH MOJIOKUTE HEOOJIbIITYIO JIyduHy. C MOMOUIBIO MUIMETKH BBEUTE BOIU3U
JYYUHKHU pacTBOp Mbuia. Kak rmpu 3ToM noBeAET ceds TydnHKa?
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3. HaneiiTe B TpeTHil KpUCTAIIIM3ATOP IMCTUUIMPOBAaHHYIO BoAy. Ha cepenuny eé
MTOBEPXHOCTH MOJIOKHUTE HEOOIBIIYIO Ty4yruHY. C IOMOLIBIO YUCTOM MUIETKN BBEIUTE
BOJIM3M JIyUHHKH pacTBop caxapa. Kak nmpu 3Tom noBenér ceOs ydrHKa?

BbIBO/:
KoHTpoapHBIE BOIIPOCHL:

1. Kak u3MeHUTCsS Cuja IMOBEPXHOCTHOTO HATSHKEHHUS BOJBI NMPU PACTBOPCHHHM B HEM
MmbL1a? I'ae 3To ucnonap3yerca?

2. Kak u3MeHUTCA cuiia MOBEPXHOCTHOTO HATSHKEHUS BOJBI MPU PACTBOPEHUH B HEH
caxapa?

BAPUAHT Ne2 [TpuOopsl 1 MaTepHalibl: BEChI C TUPSIMU, CTAKaH, IITATUB, MPOOHUPKA C
IIECKOM, IITAaHI'€HIUPKYJIb UM U3MEPUTEIIbHAS JIMHENKA C MUJUIMMETPOBBIMU JI€JICHUSMU,
aucT Oymaru, MpoBOJIOYKA WM ITPOBOJIOYHAS paMKa Ha HUTSIX.

Xon paboThl.
1. 3a)kaTh BECHI B Janke J1a00OpaTOPHOro IITATHUBA.
2. [IpuBs3aTh K OHOM W3 YAIllEK BECOB HUTH C MOJABEHIEHHON PAMKOW M YPaBHOBECHUTh
BECHI NECKOM (TIECOK ChITIaTh Ha JIUCT OyMaru, MOJIOKEHHbBINA Ha YallIKy).
3. JIoOUThCS TOPU30HTATIBLHOTO MOJIOKEHHS pAMKH.
4. [lon damkoil yCTaHOBUTh CTakaH C JAUCTWUIMPOBAHHOM BOAOW Tak, 4YTOOBI
ITOBEPXHOCTh BOJBI HAXOIMUJIACh OT PAaMKH Ha PacCCTOSIHUM 1-2 cMm.
5. OCTOpPOKHO OIYCTUTh paMKy pPYKOH Tak, 4YTOObl OHA, KOCHYBIIMCH BOJBbI,
CIIPUIUILIA» K HEU.
6. OueHb OCTOPOXKHO JOOABIATH MECOK O OTPHIBA PAMKU OT IMOBEPXHOCTH BOJBI.
7. Ocymnte pamMKy W BHOBb YPaBHOBECHUTHb BECHI, HO YK€ IPU IOMOIUHA THPb.
Onpenenuts Maccy TUpb: M=.....
8. N3mepuTh MuHENKON NEpUMETP paMKu: L=...cM=....M
9. Boruucnuth Ko3(pPUIUMEHT NOBEPXHOCTH HATSXKEHUS BOJIBI MO (popmyle: 6 = ==

21’
VYuectb, uTo FiH=mg, rae m - Macca rupsp, g - yCKOpeHHe CBOOOHOTO MaieHHUS.
10. 3ammcatb BBIBO/I, yKa3aB buznveckuit CMBICH U3MEPEHHON
BEJIMYMHBI M OOBSICHUTH, MOYEMY pe3yJbTaT, MOJIYYEHHBIM B padoTe, OTIMYaeTcs OT
TaOJUYHON BEJTUYUHBI.
11.  OTBeTUTH HA KOHTPOJIbHBIE BOMPOCHI.
A) ITouemMy OBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIAa KUAKOCTH?
b) [louemy 1 Kak MOBEPXHOCTHOE HATSHKEHUE 3aBUCUT OT TEMIIEPATyphI?
B) Uto nazpiBaroT kanusuisipom? [IpuBectu npumepsl
12.Ecam BHECTH B IUIaMs Ta30BOM TOPEJIKH KOHEI[ TOHKOW MEIHOM IIPOBOJIOKH, TO OH,
4yepe3 HEKOTOPOE BPEMsI, HAUHET IIJIaBUTHCA.
13.Kakyto ¢popmMy OyJeT MpUHUMATH pACIIIaBICHHBIM KOHEII TPOBOJIOKU U TTOYEeMY?
14 BeH3MHOBBIE KaWJUIAPHbIE (PUIBTPHI MPOMYCKAIOT OEH3UH, HO HE MPOIYCKAaOT BOAY.
Kakas u3 3Tux xugkocTeit 1omxHa cMauyuBaTh GuibTpbl? [ouemy?
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JlaGoparopHnasi pabora Ne9

«M3yuenue nepopManum pacTKeHUs»

Llenp paOoThl: HAYYUTHCS, IKCIIEPUMEHTAIBHO, OMPEEISATh MOAYJb YIPYTOCTH PE3UHBI
(momynb FOHra) Mmetogom nedopmaiuu pe3suHOBOTO IIHYPA.

Ob6opynosanue: llItatus ¢ 3axxumom; PesnHoBbIIIHYD; [[Ba-Tpu rpy3a H3BECTHOM MaCCHI,
N3mepuTenbHas IMHENKA.

TeopeTnyeckasi CipaBKa.

3akon I'yka: npu wmanbix Jaepopmanusax MEXaHHMYECKOE HAIpsHKEHUE 6 IMPsMO
IPOIMOPIMOHATIEHO OTHOCUTEIBHOMY YJIMHEHUIO €. c = E-Je], rae E — monynb
YIOPYrocTy uiu MoayJib FOura.

Al -1
0
Mexaanueckoe HanpspkeHue: . _F  OrTHocuTenbHOE VIUIMHEHUE: &€ = ——
o 5 /

-1,

F
HOI[CTaBI/IB OTH 3HAYCHUA B 3aKOH FYKa, MBI ITOJIYUHUM: g =F

X0J1 padoThI:

1. HOI[F OTOBUTH Ta6JII/I]_Iy JJIA 3aIlCHU I/IBMepeHI/Iﬁ Y BBIYHCJICHUM.

No [nomans Paccrostnue | Paccrosinue | Jledopmupyronias Monayns
/T | MONEPEYHOT0 MEXKIY nocie Harpy3ka F (H) YOPYTrOCTH
CEUCHUS orMeTKaMu | nedopmanuu £ 5
maypa () | Lo () () E (HAA)
1.

2. CobOpaTh 3KCIEPUMEHTANBHYIO YCTaHOBKY:

3. Hamectn xapangamom METKH A B Ha pe3MHOBOM IIHYpE, Ha pacCTOSTHUA g
4. TlogBecuTh neOPMALMOHHYIO HArpy3Ky K PE3MHOBOMY IIHYpY, 3aKpEIUIEHHOMY Ha
LITaTUBE.
5. Usmeputp pacctosHue [ Mexay mTpuxamMu A u B pacTSHyTOM COCTOSHMM U
ONPENEIUTh HArpy3Ky F.
6. Berancimts Moy FOHra (Moxyns ynpyrocta) mo gpopmyse: . F-f, F -/,

S-(¢—¢,) ﬂz.(
4

(—1,)

/. 3anucaTh BCe pe3yJIbTaThl U3MEPEHUN U BBIUUCICHUHN B TAOJIHUILY.
8. IloBTOpPUTH OMBIT ¢ Apyroi Harpy3koii F, u Berunciuts Ey.
E +E,
2
10. OnpeznenuTs NOrPENIHOCTh U3MEPEHUN M BpIYMCIIeHH: —abcomoTHas: AE = | B, — E

9. Onpenenuts cpegHee 3HaYeHNUE MOAYNA ynpyroctd Eg, . E¢, =

_ AE
|= — OTHOCUTEJIbHAS: 6 = —

11. Cpenatp BbIBOJ O mpoaenaHHoil pabote. Kak Momynb ympyroctu XapakTepu3yer
CONPOTHUBISAEMOCTh MaTepHaia’?
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12. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.

12.1 Yto takoe nedopmarius’?

12.2 Kakyto nedopmaiinio Ha3pIBalOT YIIPYToi?

12.3 Kakue cymiecTBYIOT BUbI YIIPYTUX jJepopmariuii?

12.4 Yto Ha3bIBalOT MexaHU4ecKuM HamnpsbkeHueMm? (Omnpenenenue, popmyia, e1.1u3M.)
13.Kak nposiBIisitOTCS HANPSHKEHUSI, BOSHUKAIOIIKE MPU CBapKe?

14 Kakumu crioco0aMu UCIPaBIISIOT AehOpMUPOBAHHBIE ACTATH?

JlaGopaTopnas padora Nel(

«I/Isyqelme TEIJIOBOI'0 paCliMpeHUus TBEPABIX TEJD)

Lean padoThI:poHa0I01aTh HA MTPAKTUKE TEIUIOBOE pPACIIUPEHUE TBEPIBIX TE,
HAyYUTHCS MPOU3BOJIUTH PACUEThI IMHEHHBIX U O0BEMHBIX U3MEHEHUHN TBEPABIX TEI IPU
M3MEHEHHH X TEMIEPATYPhl; YUUTHCS IPUMEHSTh MTOJTYUYEHHbIE TEOPETUUECKHUE 3HAHUS K
PELICHUIO TPAKTUUECKUX 3aJ1a4 U OOBSICHATh MEXAaHU3M TEIUIOBOTO PACIIMPEHUS TE Ha
OCHOBE MOJIEKYISIPHO-KUHETUYECKON TEOPHH.

Oo6opynoBanme: 1. CrepxeHb anoMuHueBbIN. 2. JlepeBsinHblil Opycok. 3. bynaBka ¢
OOJIBITION TOJIOBKOW M HACAXEHHOM OymaxHOM cTpenkoil. 4. llItaTuB ¢ nankoit u Mmy(pToHu.
5. CnupToBKa CO CIUPTOM.6. MOHETKA, TOIIEYKA C 2-Ms1 TBO3/ISIMHU.

TeopeTnyeckas cnpaBka. TemioBbIM PaCIUPEHNEM _HaA3bIBACTCS YBCIINYCHUC
JIMHEHUHBIX pPa3MEpPoOB TCJIa U €TI0 O6”beMa, IMPOUCXOIAIINC IIPU ITIOBBIMICHHUN TCMIICPATYPLI.

PacnmpeHI/Ie TBCPAOIr'o TCJia BAOJIb OJHOI'O €T0 UBMCPCHUA HA3bIBACTCA JIMHEHHBbIM.

BenuuunHa, nokaspiBaromiasi, Ha Kakyro J0JIF0 HAYaJIbHOM JJIMHBI, B3SITOU MPH OOC,
YBEJIIMYUBACTCS UIMHA TeJa OT HarpeBaHus €ro Ha 1°C, HassiBaeTcs k03¢ unueHTOM

JIMHEHHOr0 paciiupeHust 1 0003HavaeTcs 4epes o 0= ——

VYBenuuenne o0beMa Tell MPU HarpeBaHUM HA3bIBAETCS 00 beMHBIM pacIIMpPEeHUEM.

OO6BeMHOE paclIupeHue xapakTepusyercs: KodphuineHToM 00beMHOT0 PACIIUPEHUS U
V-V0
VOAt

obo3HayvaeTcs depes B. p=

Ko3dpdunuenT 00eMHOr0 paciimpeHusi TBEPAOro TeJia PABeH YTPOCHHOMY
k03¢ GuIHMEeHTYy JMHENHOr0 pacluupeHus, T.e.p = 3a.

Xoxa paboThl:

1. JInst HaOnroAeHUs pacIipeHus TBEPABIX TN, 3aKPEMUTh OJIMH KOHEIl CTePKHS B
JanKy MTaTHBA, a APYroil KOHEII IMJIOTHO MPMKaTh CBEPXY K OyJIaBKe, MOJT0KEHHON Ha
JEPEBSHHBIN OPYCOK (CM. PUCYHOK).

2. 3axkeyb CIIUPTOBKY, IOJHECTH K CTEPXKHIO U HaOJII0IaTh 3a MMOBEIEHNEM CTPEIKH. YTo
Habmoanu?

3. YOpartb ciupTOBKY, CHOBa Ha0JIt0/1aTh 3a TIOBEIEHUEM CTpenku. Uto Habmoganu?
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4. TlpoBecTu HaOIIOJIEHHE C XOJIOAHOW U HArpeTOl MOHETKOW. OCTOPOAKHO!
http://www.youtube.com/watch?v=6uDL-KX7Tqw

Pacuérturle 3amanus:

1. JlnuHa MeaHOM MPOBOJIOKH MPU HATPEBaHUU OT 0° o 100° yBenmumiachk Ha 0,17m.
Onpenenure TemreparypHbie K03(QGUIIUEHTHI TUHEHHOTO U 00BEMHOTO PaCIIUPEHUS
MEJIM, €CIU NIEpBOHAaYaIbHas 1JIMHA MPoBOIOKU 100M.

2. CranpHOM CTep)KEHb IIPU TEMIIepaType 0° umeer nuny 0,2 m. IIpu kakoit
temneparype ero aauHa oyaet 0, 213m?

KoHTpoabpHBIE BOITPOCHI:

1. Yrto npoMCXOIHUT C TeTaMHU MPU OXJIAKICHUHU U PACIIUPEHUU?

2. Tlouemy Tema pacmupsitorcsa? UTo M3MEHSIETCS Y Tena B MPOIECCE PACIIUPEHUS ?
3. Korpga 6ananaiiky BRIHECIH U3 TEIIOTO TIOMEIICHUS Ha MOPO3, €€ CTaJIbHBIC CTPYHBI
cTaiu O0oJiee HaTSIHYTHI. Kakoi BBIBOJI MOXKHO C/I€JIaTh O PA3JIMUUU B TEIJIOBOM
pPaCIIMPEHNH CTAIIN U AepeBa’?

4. Tlouyemy npu naiike MPUMEHSIOT JIETKOIUIaBKHE METAJLIbI (0JI0BO, CBUHEL) M X
CIJIaBbI?

5. Iloyemy crakaHbl U3 TOJCTOTO CTEKJIA JIOMAOTCS Yallle, YeM TOHKOCTEHHbIE, MIPU
HaJIMBaHUU B HUX KPYTOTO KUIIATKA?

BriBog:

JlabopaTopHnasi padora Nell
«/3yyenne 0co0eHHOCTENH TEMI0BOr0 PacIIMpPeHUus BOAbD)
[enb: U3y4nTh HA IPAKTUKE OCOOCHHOCTH TEIJIOBOTO PACIIUPEHUS BOJIbI;

Oo6opynosanue: 1 [lltatuB ¢ nankoi u myToii. 5. CHUpPTOBKA CO CIIUPTOM. 6.
[IpoOupka ¢ mpoOKoii U CTEeKIIHHON TpyOKo#. 7. CtakaH ¢ Bojoil. 8. Ciuuku, TEPMOMETP,
CTaKaH C XOJIOJIHOW BOJIOM, YalTHUK C Topsiueit BOJOM (OJIMH Ha BCEX).

TeopeTrnueckasi cnpaBka

KungkocTr pacmpsiroTCs 3HAYUTENBHO CHITbHEE TBEPABIX Tell. OHU TakkKe
PaCIIMPSIOTCS BO BCEX HAMPaBIICHUX. BeaeacTeue 6016110 TOABHKHOCTA MOJICKYJT
KUJAKOCTh IPUHUMAET (POPMY cOCy/a, B KOTOPOM OHA HAXOJIUTCS, IPUUEM CIEAYeT
VYHUTHIBATH U TEIJIOBOE PACIIMPEHHE coCcyna. Pacimpenue sXuIKoCcT B TPyOKax TaKxke
MIPEACTABISIET CO00M 00beMHOE paciupenue. CieoBaTeIbHO, BEPHBI
dbopmyel 00beMHOTO paciupenus. Eciu

V; o00beM KUAKOCTH Mpu Temiiepatype tl, MeTp®
V, o00beM KUAKOCTH MpHU TeMIiepaType t2, MeTp®
AV  u3MmeHeHue o0bemMa KUJIKOCTH, MeTp®
B xoadduimeHT 00BEMHOI0 PaCITUPEHUS 1/K
(06BbeMHBIN KO3(DPHUIMEHT TEMIOBOTO
pacUIMpeHus),

AV= V]_ B At; V2= V1(1+ B At)
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http://www.fxyz.ru/%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B_%D0%BF%D0%BE_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B5/%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B/%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%B8%D0%B5/%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%B8%D0%B5/

Ko3¢gduunent 00beMHOro pacuiupeHust § paBeH OTHOIICHUIO OTHOCUTEIBHOTO

AV

o6bemHoro pacmuperuss AV/V1 k pazHoctu Temmiepatyp At: = Vin

IIpu yBenyeHnH 00bEMA TeJl YMEHbIIAETCH X IVIOTHOCTB: p=po/(1+ B -At),
rae V u Vo - 00bEMBI, a p U pp - IJIOTHOCTH COOTBETCTBEHHO TP TeMiieparypax t u to.

http://rutube.ru/video/9aec6d9ba6c5a3fad68923670fa75887/
XoJ paboThI:

1. Jns HaOGnrogeHus paciIupeHusl KUAKOCTH MPOOUPKY, HATIOTHEHHYIO BOJION U TJIOTHO
3aKpBITYI0O MPOOKOW ¢ TpyOKOH, 3axkaTh B JIallKe INTaTHBAa M TOJCTaBUTh TOJ HeEe
CIOUPTOBKY (MJIM OILYCTUTh B TOPSYYI0 Boay). OCTOPOXKHO!

5. 3axeub CIUPTOBKY, HaOIIOJaTh 3a W3MEHEHUEM YPOBHSA BOJbl B TpyOke. Uto
HaOmonanu? [loueMy ypoBeHb CHayaja OMyCTUIICS ?

6. YOparb COUPTOBKY, HaOIIOJaTh 3a HM3MEHEHHEM YPOBHS BOAbl B TpyoOke. UTo
HaOroganu?

/. B onuHakoBble KOJIOBI HaJbeM: B OAHY — BOJY, a B JPYIYIH0 — Takoil ke 00beM
cnupra. Koabsl 3akpoem npobOkamu ¢ TpyOkamu. HauyanbHble ypoBHU BOABI U CHHUPTA B
TpyOKax OTMETUM PE3MHOBBIMH KoJibllaMu. [locTaBUM KOJIOBI B €MKOCTb € TOpsiueid BOAOH.
VYpoBeHb BoAbI B TpyOKax CTaHET Bbllle. Bojga ¥ ciupT Npu HArpeBaHUU PACIIUPSIOTCS.
Ho ypoBenb B TpyOKke KOJOBI CO CHMPTOM BBILIE. 3HAYUT, CIIUPT pacIIupsieTcs: OOJIbIIE.
CrnenoBaTenbHO, TENJIOBOE paclIMpeHHe PAa3HbIX KUAKOCTEH, KAaK U TBEPJbIX
BEILIECTB, HEOAUHAKOBO.

8. OnpenenuTh MIOTHOCTh CHUPTA B )KUJKOCTHOM TEPMOMETPE MPU HArpEBaHUU.

9. Pemure 3amaumn:

A) Kakoit 00béM umMeeT HePTh NpH 0°C, ecnu MpUA TEeMIEpaType 20°C e& 06béM paBeH
65m°?

B) Macca 1n coupra mpu 0°C pasma 0,8kr. Ompefenunte IUIOTHOCTb CIHPTA MPH
temrneparype 150C.

KoHTpoJibHBIE BONIPOCHI:

1. UTo HA3bIBAIOT TEIMJIOBBIM PACIIUPEHUEM TEN?
2. IIpuBeauTe MpUMeEpHI TEMIOBOTO PACIIUPEHUS KUIKOCTEN, ra30B.
3. YUro Takoe korhGUimeHT 00bEMHOTO paCITUPEHHS?
Brionx

CnaeaaiiTe 1oMa caMmu

Hcnonb3ys mIacTUKOBYIO OYTBUIKY M TOHKYIO TPYOKY AJIS COKa, TPOBEAUTE JOMA OIBIT MO
TEIJIOBOMY PaCIIMPEHUIO BO3AyXa U BOJbI. Pe3ynbrarsl onbiTa onuiunTe B TeTpaau. Ha
ATOT pa3 HAMOJHU OYTHUIKY BOJIOH /10 CaMOr0 BepXa, A0 KpaeB ropisiika. TpyOky
BBIIBUHHU TOBBIILE U 3aTKHU OYTHUIKY MPOOKON. BeITeCHEHHBIN MPOOKOI U3IUIIEK BOIBI
noHUMeTCs 1o TpyoOke. IlycTh OH Tam yCcTaHOBUTCS Ha BhICOTE 1—2 cM HaJ MPOOKOH.
Ecnu 6ynet Oosnbiie, otiieid. Xopoiro 0b110 OBl U 3/1€Ch OJKPACUTh BOAY. Teneps Boay B
OyThLIKE HAJ0 HArpeTh. DTO HA3bIBACTCS «HATPEBATh Ha BOJSHON OaHey. [Ipsamo cTaBUThH
OyTBLJIKY Ha OTOHB HEJb3sl: OHa JionHeT. Criein BHUMATEIHHO 32 YPOBHEM BOJIbI B TpyOKe!
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YpOBEHb HEMHOTO OIYCTHJICA... Y POBEHb BOJIBI B TPYOKE CHOBA MOMOJ3 BBEPX U
MOJIHUMAETCs BCE Jajblie U aanpiie, OH Terneps BhIllIe, 4eM ObUT ¢ CaMOro Hayaa.
3Ha4UT, BOJA IPU HArPEBAHUM Bce-Taku pacuupsierca. Hy, a nouemy e cHadaia
ypoBeHb men BHu3? He noransiBaenibes? Ja motomy, 4To nepBoil Harpenach OyThIIKA U
TOE pacClIMPHIIACh. A TOTOM YK€ TEIIO JOILIO 10 BOAbI!

Pa3znen 3. DeKTpoAMHAMMKA

Tema 1. DnekTpocraTnka
3aganne 1KoHTpoJ/IbHBIE BOPOCHI IO TeEME «DJIEKTPOCTATHKA
1.Yto n3ydaer snekTpocraTuka’?

2.Y1t0 MOHMUMAIOT MOJ 3NEeKTpudyeckuM 3apsaom? Kakue Buabl 3apsAllOB CYIIECTBYIOT B
npupone?

3.O0BACHATD SIBJICHUE 3JEKTPU3ALIMN TPEHUEM.

4. Kak B3aMMOJEHUCTBYIOT OTHOMMEHHBIE NEKTPUIECKUE 3apsiabl? PazHonMEHHbBIE?
5.I1loyemy GOJIBIIMHCTBO TEN B OOBIYHOM COCTOSIHUU AJIEKTPUYECKU HEUTPAIIbHBI?

6.Kakoi1 3apsia Ha3bIBa€TCS 3JIEMEHTAPHBIM?

7.BO3MOXHO JIM CYIIECTBOBAaHUE DJJIEKTPUYECKOrO 3apsAna O0e3 ero MarepualbHOro
HOCHUTENSA?

8. KakoBa CyIIHOCTb 3aKOHA COXPAHEHUS MIEKTPUUECKOro 3apsiia?

9. 3anummre 3akoH Kynona B cucteMe CU u Ha30BUTE BCE BEIMYMHBI, BXOMSIIHNE B €T0
dbopmyy.

10. Kak HanpaBieHbl CHIIBI B3aUMOJEHCTBUS ABYX TOUEUYHBIX 3apsiI0B?

11. YTo Takoe snexTpudeckoe mnojie. MarepuanbHbIA XapaKTep dIECKTPUIECKOTO TOJIS.

12. CBoiicTBa IIEKTPUIECKOTO TOJIS.
13. Kakoe moJie Ha3bIBAIOT DJIEKTPOCTATUIECCKUM?

14. JlaiiTe ompenesieHWe BEKTOPHON CHJIOBOWM XapaKTEPUCTHKE 3JIEKTPUUYECKOTO MOJIA U
3anuiuuTe (GOpMyIbl I ONpPEAENICHUs HAnpsDKEHHOCTU DJIEKTPUYECKOTO MOJs M TOJIs
TOYEYHOI'O 3apsja.

15. Kak HampaBiieH BEKTOp HaNpsKEHHOCTH.
16. B ueM 3akiro4aeTCsl IPUHLIUI CYTEPIIO3UIIUHU TTOJICH.

17. JlaiiTe onpeneneHue MOTEHIMANA JIEKTPUIECKOTO MMOJIS.

18. YUto Ha3BIBAIOT ANEKTPOEMKOCTHIO MPOBOJHUKA?

19. Kakoe ycTtpoiicTBO Ha3bIBatOT KoHAeHcatopom? [lepeunciure BUIBI COEAMHEHUI
KOHJICHCATOPOB.

20. Kak onpenenuTs SHEPTHUIO 3apsHKEHHOTO KOHIeHcaTopa?

3aganue 2

Pemienne 3a1a4 1. no teme «JIEKTPOCTATHKAY

Bapuanr 1

1. C xako# cuiioil B3auMOICHCTBYIOT JiBa 3apsaaa no 1K kakapiii Ha paccTossHUU 1M apyr
oT apyra?

2. HampsoxenHocts nosist B Hekotopoit Touke 0, 2kH/Kin. Onpenenuts BEIMUUHY CHIIBL. B
KOTOPOM MoJie B 3TOM TOUKe OyAeT IelcTBOBaTh Ha 3apsiy 2,5MkKi?
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3. KakoBa eMKOCTb KOHACHCATOPA, €CIM OH MOMydmn 3apsg 6*10°Ki oT mcTodyHMKA
HarnpspkeHust 120B?

4. Yem oObBsicHAETCS HEOOXOJIMMOCTh Ha KOpIyce€ OEH30BO3a METANIMYECKOM LeTH,
COITPUKACAIOLICUCS C 3eMIIC?

5. Kak u3MEHUTCS €eMKOCTh IUUIOCKOTO KOHJIEHCATOpa, €CIM PpACCTOSHUE MEXIY
MJIACTUHAMM YBEJIUYHUTH B 2 paza?

Bapuanr 2

I. C xako# cuiaoil B3aMMOJEHUCTBYIOT JBa 3apsaa nmo 2K kaxawiii Ha pacctosHuu 20M
JIpyT OT Japyra?

2. Ha 3apsn OmMxKn peiicteyer cuma 1,8MH. Onpenenuts HanpsyKEHHOCTh
AIEKTPUUYECKOTO TOJIS.

3. Kakoil BenMuYMHBI 3apsi COCPENOTOYEH Ha KaXIOM M3 OOKIaJ0K KOHJEHCATOpa
eMkocThio 10MK®D, 3apsxeHHoro 1o Hanpsbxenus 100B?

4. Ha yem ocHOBBIBAaeTCS (PU3NYECKUIA IPUHLUIT AEHCTBUS MOJIHUEOTBOAA?

5.Kak W3MEHUTHCA SHEPrusi 3apsHKEHHOTO KOHJEHCATOpa, €CJIM 3apsj Ha OOKIIaJKe
KOHJICHCAaTOpa YMEHBIINTH B 3 pa3a?

Kpurepumn onenkmu:

Bcero 5 3amanuit:

1 3aganue -5 6aIoB;

2 3amaHue - 5 0aJUIoB;

3 3ajanue -5 6aIOB;

4 3amanue - 1 6amn;

5 3apanue - 1 Gamn.

17 GayIoB - OLICHKA «5»;

12 GayuIoB - OIICHKA «4»;

7 GaJIOB - OIICHKA «3%»;

6 0aJUI0B U MEHEE - OLIEHKA «2».

Pemenue 3agau 2. no teMe «JJIeKTPOCTATUKA

Bapuanr 1
1. U3 popmynsl 3axkoHa Kynona Haiiaute: q;
R? FR? K[| kR?
Alg,|=—— b.|g,|=— B. |g,| = I'. |g|==—
o= e o= = = o=

2. /Ia ToueuHsIx 3apsaa no 2HKI Kaxkaplii B3aMMOJEHCTBYIOT B BakyyMe ¢ cuioil 4MH.
Onpenenure pacCTOSHUE MEXKIY 3apsIaMH.

3. Tlpu mepememenun 3apsna 3 K snextpudeckoe mosie coBepmmiio padoty 24J1x.
Onpenenute HaNPSKEHUE MEXKAY TOUYKAMMU.

4. TInomanp Ka)kIOH MIACTHHBI INIOCKOTO KoHmeHcatopa 10 cm®. Ha kakoM paccrosHum
HAJI0 PaCMoOJIOKHUTh IJIACTUHBI B MapaduHe, 4ToO0bl eMKOCTh KOHAEHCcaTopa ObUla paBHA
8,85mD.

5. Mexay TOpU30HTAIBHBIMHU 3apsKEHHBIMU TIJIAaCTUHAMM HAXOJUTCSA B TMOKOE Karlesibka
Macna, 3apsijg KOTOpoH 1,6%10"°Ku. Onpenenure Maccy Kalljld, €CJIM HampsKEHHOCTh
mmons 0,3*10° H/K .
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Bapuant 2
1) U3 hopmyist 3axona Kymnona Haiigute: R

A R’ — K|a | B.RZ=_ & B R? - 9|
F SCACA kF
I R?= kF
0|

2. JIBa ToueuHbIX 3apsaaa no SHKII KaxIbli B3aMMOJCHUCTBYIOT B BakyyMme ¢ crion SMH.
Onpenenute pacCTOSTHUE MEKTY 3apsiIaMH.

3. Tlpu mepememenun 3apsma 4 K snextpudeckoe mosie coBepmimio padory 36 [xk.
Onpenennte HaNpsHKEHUE MEKTY TOUKAMHU.

4. Tnomanp KakA0W IJIACTUHBI IUIOCKOTO KOHJeHcaTopa 20 cm®. Ha kakom pacCTOSTHUM
HAJ0 PaCIOJIOXKHUTh IUIACTHHBI B CIIOJIE, YTOOBI €MKOCTh KOHJEHcaTtopa Oblja paBHa
17,70d@.

5. Mexy ropu30HTaIbHBIMU 3apsiKEHHBIMU TJIACTUHAMU HAXOAUTCS B MOKOE NMBUIMHKA,
Macca KOTOpoit 2*%10°r. ONPEAEINTE HANPSHKEHHOCTh IMOJIs, €CIU 3apsA]l NbUIMHKU PaBEH
5%10™'° K.

Kpurepum onenkmu:

Bcero 5 3amanmii:

1 3amanue -1 6amr;

2 3aaHue - 5 0aIoB;

3 3amanue -1 Oamr;

4 3amaHue - 5 0aJIoB;

5 3amanme - 5 6aIIOB.

17 6annoB - oLlEHKa «5»;

12 6annoB - oLIEHKA «4»;

7 0ajIoB - OIICHKA «3»;

6 O0aIOB M MEHEE - OIICHKA «2).

3ananue 3. Tect mo Teme «IEKTPOCTATHKAY

Bapuant 1

Baok. A

NHcTpykius o BeimonHeHuto 3aganni Nel - Ne3.

CootHecute HamucaHHoe B cToiOmax 1 u 2. 3anmummuTe B COOTBETCTBYIOIIME CTPOKHU
0JlaHKa OTBETOB IOCJIEIOBATEILHOCTh OYKB U3 CTOJIOIA 2, 0003HAYAIOIIUX MPABUIIHHBIC
OTBETHI HA BOIIPOCHI U3 CTOJIONA 1.

Hanpumep
Ne 3ananns BapuanT oTrBera
1 a,0,B
1.JIns1 kaxaoro puU3nyYecKoro sBICHUS U3 CTOJIONA | yKaKuTe ero Ha3BaHue U3 cToyona 2.
1) Teno, moTepsiBILIEE AIEKTPOH, TPUOOPETAELT ... A) syIeKTpH3anus
2) CoznaHue 3IeKTpUIECKOTO 3apsiia Ha Tejle, 3T0... B) mpuTsaruBaroTcs
3) YacTuiibl, UMEIOIIHE 3apsi]] OJHOTO 3HAKA ... B) otrankusarorcs

I') orpuniaTenpHbIN 3apsi
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/1) TONOKUTENBHBIN 3apsi
2. J1ns kaxxaon pU3NYecKo BEIMUMHBI U3 CTOJI0NA 1 yKakuTe equHUIy €€ U3MEpPEHUs U3
croJiora 2.

1) DnexTpuyYeCKuit 3aps A)B
2) Hanpsok€HHOCTD B) Kn
3) [Morenuuan B) ®
I') H/Kn
1) A
3. s kaxaou Gpu3nYecKoil BeMMIuHbI U3 cToj0ua 1 ykaxute e€ hopmyiny u3 ctondua 2.
2
1) PaGora mosis 1o nepeMenieHuto 3apsiia A)W = CL2J
2) Hanpsox€HHOCTD 3JICKTPUIECKOTO TIOJIS B)Agp = 3
3) DHeprus MEKTPUICCKOTO OIS B)E = F
RARCA
) A=-AW
baok b

NHuctpykius 1o BeinonHeHUto 3aganuid Ne4-Nel0.

BriGepute OykBy, COOTBETCTBYIOIIYIO TTPABUILHOMY BapHaHTy OTBETA M 3alMIINTE €€ B
0JIaHK OTBETOB.

4. JIse cdhepwl paBHOro pammyca umerot 3apsansl +10 Kin u — 2 Kn cooTBeTcTBEHHO.
Kakumu ctanyT 3apsiibl Ha chepax mocie uxX COeTUHEHUS TPOBOIHUKOM ?

A. 2 K. b.4 K. B.8 Kn

5. Kak u3MeHHuTCs cuiia KyJOHOBCKOTO B3aWMOJICUCTBUS JABYX TOUCUHBIX 3aps/ioB IpHU
YBEJIIMYEHUH OJIHOTO U3 HUX B JIBa pa3a?

A. YBemnuures B 2 paza. b. YMenbmuTcs B 2 pa3za. B. YBenuuurcs B 4 paza

6. Kak m3MeHHTCS cuila KyJOHOBCKOTO B3aMMOJICHCTBHS MPU YMEHBIICHUH PACCTOSHUS
MEXK]y 3apsaamu B 3 pasza?

A. Ymenbuted B 3 paza. b. YMenbumutcs B 9 pa3. B. YBenuuutcs B 9 pas.

/. Hanpsk€HHOCTh AJIEKTPOCTATUUECKOTO MOJISI ONpeAesieHa ¢ MOMOIIbo 3apsaa . Kak
M3MEHUTCSI MOIYJIb HANPSXKEHHOCTH, €CIIH 3apsij] (| yBEIUYUTh B 3 paza?

A. YBenuuurcs B 3 pa3a. b. Ymenbmures B 3 paza. B. He usmenurcs.

8. MoryT i1 TUHUY HANIPSKEHHOCTH AJIEKTPOCTATUYECKOTO OIS TIEPECEKATHCS?

A. Jla. Bb. Her. B. B 3aBucumoctM OT 3HaKa 3apsia, KOTOPBIA CO3HAET
ANEKTPOCTATUYECKOE TIOJIE.

9. Kak u3mMeHHTCs 3JIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa NMPH YBEIUYEHUH 3apsija Ha
IJIaCTUHAX KOHAEHcaTtopa B 2 pa3a?

A. He nsmenurces. b. Ymenbmuresd B 2 pa3sa. B. YBenuuurcs B 2 paza.

10. Ha xoHaeHcarope yBenuuuiau 3apsa B 3 paza. Bo CKOJIBKO pa3 M3MEHWIACh DHEPTHS
KOHJIeHcaTopa?

A. YBenuuuiachk B 3 paza

b. YBennuunace B 9 pa3
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B. Ymenbmunace B 3 pasa

Baok C

HNHcTpykums 1o BeIMoJHEHUIO 3aaaHuid Nel 1-Nel5.

B cooTBercTBYIOIIYI0 CTPOKY OJIaHKa OTBETOB 3aMMIINATE KPATKUH OTBET Ha BOIPOC,
OKOHYAHHE MPEIOKEHUS WIH MPOMYIIEHHBIE CJIOBA.

11. B 3amkHyTO# cucteme anredbpandeckas cymma 3apsiioB BCEX 4aCTUIl OCTAETCH. . .

12. DnekTpuyeckoe noje, CO31aHHOE HEMOABMKHBIMU 3apsi/laMU, HAa3bIBACTCS. . .

13. Dnekrpuyeckuii 3apsii, pa3Mepbl KOTOPOTO HAMHOTO MEHBIIIE PACCTOSHUS, HA KOTOPOM
OH paccMaTpUBAETCs, HA3bIBACTCHL. . .

14. PabGoTa mosst mo mepeMeIieHo 3aps/a BI0JIb 3aMKHYTOTO KOHTYpa paBHa. ..

15. CkangpHasi BeIUYMHA, DHEPreTHUYECKas XapaKTEPUCTUKA DJICKTPUYECKOrO MO —
3TO...

Kpurepum onenkmu:

BBITIOJTHEHBI BEPHO BCE 3aJaHUs — «5»;

BEpHbIEC OTBETHI JaHbl Ha 16-20 BOonpocoB — «4»;

BEpHbIEC OTBETHI JaHbl Ha 12-15 BompocoB — «3»;

MeHee 12 mpaBWIbHBIX OTBETOB — «2»

Bapuanr 2

Baok A

NHcTpykius 1o BemonHEHUO 3a0aHuid Nel - Ne3.

CooTHecuTe HamucaHHOe B cToiOmax 1 u 2. 3anuImuTe B COOTBETCTBYIOIIHUE CTPOKHU
0JlaHKa OTBETOB MOCJEAOBATEILHOCTh OYKB M3 CTOJOIA 2, 0003HAYAIOMIUX MPABUILHBIC
OTBETHI Ha BOMPOCHI U3 cToJIONA 1.

Hanpuwmep,:
Ne 3ananng Bapuanr oTBeta
1 a,0,B

1.Jlns xaxknoro pU3n4YecKoro sSBJIEHUS U3 CTOJI0Ia 1 yKakuTe ero Ha3BaHUe U3 CTOJOIa 2.
1) Teno, MprCOeTNHUBIIIEE JICKTPOH, A) MOJOKUTEIBHBIN 3apsi

MpUOOpeTaET. .. B) oTpuniarenbHblii 3apsia
2) YacTHIIbl, IMEIOIINE 3aPsiIbl B) npursruBaroTcs
MIPOTHUBOITOJIOKHBIX 3HAKOB. .. I') oTTankuBaroTcs

3) [Monyuenue 3apsiia Ha TeJie B IpoIecce M) anexTpuzarus

TPEeHUS — ITO. ..
2. J1ns xaxaon Gu3nueckor BeIMYMHBI U3 CTOJIONA 1 yKakuTe eqUHUILy €€ U3MEpEHUs U3
cTonbua 2.

1) DeKTpOEMKOCTE A) Kn

2) Hampspxenue B) H/Kn

3) DHeprus AMEKTPHUUECKOTO MOJISA B) ®

INB

) Ik

3. Ans kaxxaoi pu3nueckor BeIMUMHBI U3 cTon0mna 1 ykaxkute e€ popmyiy u3 cronbdia 2.
1) Cua B3auMOJICHCTBHUS TOYCUHBIX A)C = g
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Cu?

3apsiioB B)w =
2) PazHOCTBH MOTEHNIINANIOB B)F =k kA -2|q2|
r
3) DaeKTPOEMKOCTh INAp= 2
F
me-*
q
baok b

HNHCcTpyK1ms 10 BhINMOJHEHUIO 3a1aHuid Ne4-Nel0.
BriOepute OYKBY, COOTBETCTBYIOIIYIO MPaBUILHOMY BapHaHTy OTBETAa W 3alMIIUTE €€ B
OJIaHK OTBETOB.

4.JIse chepbl paBHOro pamuyca umeror 3apsasl + 16 Ko u -10 Kia cooTBeTCTBEHHO.
Kakumu ctanyT 3apsbl cep mociae COeAMHEHUs UX TPOBOTHUKOM?

A. +6 Kn

b. +3 Kn

B. -6 Kn

5.Kak u3MeHHTCS Ccuiia B3aUMOJICUCTBUS ABYX TOYEYHBIX 3aps/IOB MPU YMEHBIICHHUU
OJIHOTO U3 HUX B 3 paza?

A. YMensmuted B 3 pasa

b. YBenuuurcs B 3 paza

B. He nusmenurcs

6.Kak W3MEHUTCS cuia B3aUMOJEHCTBUS JIBYX TOUEUHBIX 3apsfoB, €CIH PACCTOSHHE
MEK]ly HUMH YBEJIMYUTH B 2 paza?

A. He uzmenurcs

b. YMensmurcs B 4 paza

B. YMensbures B 2 pasa

7.Hanpsik€HHOCTh DJICKTPUYECKOrOo TOJIsI OmpezesiieHa ¢ mnomoinbio 3apsga (. Kax
M3MEHUTCSI MOYJIh HANPSKEHHOCTH, €CJIH 3apsijl  YMEHBIIUTH B 4 pa3a?

A. He usmenurcs

b. YBenuuurcs B 4 paza

B. Ymenbmiures B 4 paza

8.Moryr M JIMHMM HalpsOKEHHOCTH 3JEKTPOCTATHUYECKOrO IIOJISI IpEephIBaThCs B
IIPOCTPAHCTBE MEXKY 3apsiaMu?

A. Her

b. /la

B. B 3aBucumMocCTH OT Cpenpl,

9.Kak u3MeHUTCS AIEKTPOEMKOCTh TJIOCKOTO KOHJIEHCATOpa MPU YMEHBIIIEHUU 3apsia Ha
IJIaCTHHAX KOHJIeHcaTopa B 2 paza?

A. He usmenurcs

Bb. YMmenbmures B 2 paza

B. YBenuuurtcs B 2 paza
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10. Ha koHzmeHcaTope yMEHbIIWIU 3apsij B 2 paza. Bo CKoJIbKO pa3 U3MEHUIaCh SHEPTUS
KOHJIeHcaTopa?

A. He u3zmenunacp

b. YMensmunace B 2 pa3za

B. Ymenbmnnace B 4 paza

Baok C

NHcTpykums 1o BeIMoJHEHUIO 3aaaHuid Nel 1-Nel5.

B cooTBercTBYyIOIIYIO CTPOKY OJIaHKa OTBETOB 3alMIIMTE KPaTKUWA OTBET Ha BOIPOC,
OKOHYaHUE MPEJJI0KEHUS WU MPOIYIIEHHbBIE CIIOBA.

11.95meKkTpocTaTHuecKoe Moje co3AaETCs. ..

12. BextopHas BeIM4MHA, CUJIOBAs XapaKTEPUCTUKA IEKTPUUECKOTO MOJIf, 3TO. ..
13.9nexkTpuyeckoe TMoJe, HANPsHKEHHOCTh KOTOPOrOo OJIMHAKOBA BO BCEX TOYKAX
MPOCTPAHCTBA, HA3bIBACTCA. ..

14.11pn yBenmMueHnH IIOMAAN TUIACTHH KOHIEHCATOPA, €T0 JJIEKTPOEMKOCTD. ..
15.Jusnexktpruueckas NpOHUIIAEMOCTh BoAbl paBHa 1. Ilpum morpykeHuu B BOIY IBYX
TOYEYHBIX BJIEKTPUUECKUX 3apsAI0B, CUJIa B3AUMOJICHCTBUS MEKY HUMHU. ..

Kpurepumu onenkmu:

BBIIIOJIHEHBI BEPHO BCE 3aJaHUS — «5»;

BEpHBbIEC OTBETHI JaHbl Ha 16-20 BOonpocoB — «4»;
BEPHBIEC OTBETHI JaHbl HA 12-15 BonpocoB — «3»;
MeHee 12 mpaBWIIBHBIX OTBETOB — «2».

Tema 3.2. 3aK0HBI NOCTOSAHHOTO TOKA

3ananue 1. KoHTpo/ibHBIE BONPOCHI 0 TeMe «3aKOHBI OCTOSIHHOTO TOKA)

1.YT0o MOHUMAIOT MO ANEKTPUYECKUM TOKOM?

2. Kakue ycyioBust HeOOXOMMBI ISl BOSHUKHOBEHUS U TIOICP>KaHUs TOKA B LIETTH?

3.YTo Ha3bIBAIOT CUJION TOKA?

4.0T 4yero 3aBUCUT CKOPOCTh HAMPABIICHHOTO JBMKEHUS (CKOPOCTH Jipeiidha) 2IeKTPOHOB B
MPOBOJAHUKE?

5. KakoBbI AeMCTBHS TOKA, OCHOBHOE JICHCTBHE TOKA?

6.Chopmynupyiite 3akoH Oma JIJ1st ydacTKa IerH.

7.Kak 3aBUCHUT COINPOTUBICHHUE NPOBOJHHUKA OT €ro JJIUHBI, IUIOMAJAN MOIEPEUHOTO
ce4yeHus NMPOBOJHMKA U MaTepuana’?

8.UTo Ha3BIBAIOT yACIbHBIM COMPOTUBICHUEM ?

9.Kak 3aBUCHUT yAEIbHOE COMPOTUBIICHUE OT TEMIIEPATYPHI?

10.B uem cocTOHUT sIBIEHUE CBEPXITPOBOAUMOCTH ?

11. VI3 kakuxX y4aCTKOB COCTOUT 3aMKHYTasl JICKTpUUYECKas Iellb.

12. ITpu KakoM yCJIOBHM TOK MOKET MPOTEKATh B 3aMKHYTOM IIETH.

13. Ha xakux ydacTKax 1€y CBOOOJIHBIC 3aps/ibl IBMKYTCS MPOTUB CUJI AJIIEKTPHUUYECKOTO
OIS,

14. Kakue cuJibl IPUHSATO HA3bIBATh CTOPOHHUMU CUJIAMHU.

15. Yro xapakrepusyetr IJIC.

16. Kak cnegyer monumats, uro J/1C ogHoro ucrounuka 6osnbie 3/[C npyroro.
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17.B uyem coctour paznuuve Mexay noHATusMH «IC» U «HampsHKeHHeE.
18. 3anummTe dhopmyny 3akoHa OMa AJIs TOTHOM TIETIH.

19. Uto Takoe KOPOTKOE 3aMbIKaHUE.

20. Kak na npaktuke onpenenuts I/C ncrounuka Toka?

21.B yeM 0omacHOCTbh KOPOTKOTO 3aMbIKAHHUS?

22.Ilouemy ctapTep B aBTOMOOWUJIE BKJIIOYAeTCs Ha KopoTkoe Bpemsi? Ilouemy mpoBona,
UAyLIME K CTapTepy, UMEIOT 0OJIblIoe ceueHue?

23.Ilouemy B KauecTBE MPEIOXPAHUTEICH IIIEKTPUUECKON 1IENH YIOTPEOIAIOT TPOBOJIOKU
U3 JIETKOTIABKUX METAIJIOB?

24 Ilouemy mocneAoBaTeibHas 1EMb  COMPOTHBICHUN  HA3bIBaeTCs  JEIUTEIEM
HaIpsHKEHUI?

25.1louemy nemnp mapayjiebHO COCAMHEHHBIX COMPOTUBJICHWN HA3BIBACTCS JIEIUTEIEM
AIEKTPUUECKOTO TOKA?

26YTo mMpoM30UIET CO CIUPATIBIO AJIEKTPOHArpeBaTelis, €CIi MPUOOpP BBIHYTH W3 BOJIBI U
OCTaBUTh MOJI TOKOM Ha HEKOTOPOE BpeMs?

27.0nacHbIM JJIsl YeJIOBEKa SIBJISETCS MopakeHue dnekTpudyeckuM TokoM 20 MA. Kakoe
HaIpsKEHUE MOXKET MPEJCTaBISITh OMACHOCTh, €CIM CONPOTHUBJIEHUE TEJIa YEJIOBEKa IMpHU
MOBPEKIECHUN KOXH paBHO 1 KOM.

28.Ha nsnexrponsuratene Hamucan: «500 Br, ...B, 1,3 A» (ykazaHue HOMHHaJIBLHOTO
HaIpPSOKEHUST 0Ka3ajoCh CTEPTBhIM). OJNEKTPUK MPEINONIOKWI, YTO DIIEKTPOJABUTATEIND
paccuutaH Ha HanpspkeHue 180 B. IIpaB nau a5ekTpuk?

29.IToxynaTens mpuoOpen SJIEKTPOIUIMTKY, Ha KOTOpoW Hamucano «220 B, 2,7Ax.
[Iponaser; cooOumii, 4To oHa OyAET IpeTh CHIIbHEE, YeM Jpyrasi Ha KOTOPOH HAalHMCaHO
«500 Bt». He oOmanyn 51 mposaBel] NOKymnartesns?

30.Ilpu 3a3eMieHHH SJIEKTPOIUHUM TIO TPaBUJIAM TEXHUKH O€30MaCHOCTH OJMH KOHEIl
KaHaTa CHauyaja MPUCOEIUHSIOT K 3eMJie, IOTOM TOJIbKO BTOPOM KOHEI HaOpachIBalOT Ha
npoBoja JiuHuM. [louemy He nenaroT Ha000pOT?

3aganue 2. Pu3znuecKuid JTUKTAHT 10 TeMe «3aKOHBI IOCTOAHHOI0 TOKA)

Bapuanr 1 ‘ Bapuanr 2

Yro Ha3BIBAKOT:

1. BJIEKTPUYECKUM TOKOM ‘ 1. cunon Toka

Januiure:

2. IEUCTBUS DIEKTPUYECKOIO TOKa 2.ycl0oBHUs CYyLLIECTBOBAHUS

QJICKTPHUICCKOI'O TOKA

3anuInuTe 3aK0HBI;

3. MOcCIeaoBaTeIbHOIO COCAWHCHHMS | 3.1MapalieIbHOIO COEIUHEHUSA
MIPOBOHUKOB IIPOBOTHUKOB

3anummure GopMyIIbL:

4. 3axkoH Oma 4. 3axkoH J[)oyins - JIeHna

3anumure GOPMYJIbI:

3. pa6OTBI QJICKTPHUYCCKOI'O TOKA. 5. MOIIHOCTH SJICKTPHUYICCKOT'O TOKA
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3ananue 3.Pemenne 3a1a4 3.1m0 TeMe «3aKOHbI MOCTOSTHHOTO TOKA)

Bapuanr 1

1. Haiitu oOmiee conpoTUBIIEHHE U CUITy TOKa B IIEMH, €CIU BOJBTMETP MoKa3biBaeT 12B.
Conpotusnenune neppoe 3 Om, conpoTusiieHne BTopoe 9 Om.

1~ e

2. HanpsbxkeHue Ha 3akuMax re’eparopa toka 32B, cuia toka B nenu SA. Onpenenure
MOIIIHOCTh F€HEPATOPA.

3. Onpenenure cuily Toka B nojHou 1enu, ecnu IJIC ucrounuka toka 18B, BHemiHss
Harpy3ka 17 OM, BHyTpeHHHE COITPOTUBIIEHHE UCTOYHUKA TOKa 1 OMm.

4. Yemy paBHO CONPOTHBICHUE NMPOBOJOKK JIMHOW 40 M u nonepeynbM cedyeHueM 0,5
MM’ €CITH YAEIBbHOE CONMPOTUBJICHUE MaTepruana 28 108 Om'™

5.0npenenvte BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA, eciid DJ]C uCTOYHMKA TOKA
12 B, cuna toka B ienu 0,6 A, BHelHss Harpy3ka 6 Om.

Bapmanr 2.
1. Haiitu o6111ee conpoTUBIICHNE U HATTPSDKEHUE 1IETIH, €CITU aMIIepMETp MOoKa3biBaeT 2 A.
Conpotusnenune nepsoe 1,5 OM, conpotuBieHue BTopoe 5,5 Om.

R Rz

— — »—@—
2. CKOJIBKO TEIUIOTHI BBIAETUTCA 3a 1,5MUH B cliApany conpoTUBICHUEM 25 OM, ecnu 1no
cripany uaet Tok cuioint 0,8 A.
3. Onpenenure cuily TOKa B nojaHou uenu, ecinu JJIC ncrounuka toka 12B, BHyTpeHHEe
conporusieHue | Om, BHemHee conpoTusienne 11 Om.
4. YUeMmy paBHO CONPOTHUBIICHUE MPOBOJIOKK JIMHOM 45 M M MONEPEUYHBIM CEYEHUEM
0,45MM°, YAEIbHOE COMPOTUBIICHUE MaTepuana 25 10°0m M.
5. Onpenenurte BHEIIHeEe compoTuBiieHue 1enu, ecau IJC ucrounuka toka 36B, cuia
TOKa B 1enu 4 A, BHYTpEHHEE COITPOTUBIIEHUE UCTOUHHKA TOKa 0,5 OM.
Kpurepuu ouenku:
Bcero 5 3amanuit:
1 3aganue -5 6ajjoB;
2 3amaHue - 5 0aJUIOB;
3 3aganue -5 0aJjoB;
4 3amanue - 1 6amn;
5 3aganue - 1 Oas.
17 GayIIOB - OLICHKA «5»;
12 GayUIoB - OLICHKA «4»;
77 GaJIOB - OIICHKA «3%»;
6 0aJUI0B U MEHEE - OLIEHKA «2).

78



Pemenne 3aga4 4 no teMe «3aKOHBI MOCTOSTHHOTO TOKA)

Bapuanr 1

1. Omnpepeautrs cuiy ToKa, ecau 3a 10c yepe3 ceyenue nmpoBoaHuka nouwio 10K
3JIEKTPUYecTBA.

2. DuleKTpU4YecKMid YalHUK moTpedasier TOK 3A npu HanpsikeHuu 220B. Yemy
PAaBHO CONPOTHUBJICHHE YaHUKA?

3. Ha yuacTke 1ienu BKIIIOUEHBI OCIEA0BATENbHO JABa pe3uctopa. Ob1ee conpoTuBiIeHHE
yuactka 6 OM. OmnpenenuTs CONPOTUBIIEHHE BTOPOTO PE3UCTOpa, €CIM MEPBBIM UMeEeT
conporusieHue 40m.

4. Tlpum 3a3emyieHUM SJEKTPOJIMHHUM IO TPABWIAM TEXHUKH OE30MaCHOCTH OJIMH KOHET
KaHaTa CHauyaja MPUCOEAUHSIOT K 3eMJie, TOTOM TOJIbKO BTOPOU KOHEI[ HaOpachIBalOT Ha
npoBoja JiuHuM. [louemy He nenaroT HA00OpOT?

5. B 3aMkHyTy10 Llelb MOCJIEA0BATEIBHO BKJIIOYEH PEOCTAT M JICKTPUUYECKUI 3BOHOK.
N3MeHuTCs M HampsiKEHUE Ha 3a)KMMaX 3BOHKA, €CJIM PEOCTaT MEpPEeCTaBUTh B IEMH C
OJIHOU CTOPOHBI 3BOHKA B APYTYyI0?

Bapuanr 2

1. Yepes 3JIEKTPUYECKYIO JITAMIIOUKY 3a SMUHYT npoxonut 3apsa 150Kn. Kakosa cuna
TOKa B JITAMIIOYKE?

2. UYemy paBHO CONPOTHUBIICHHE NMPOBOJHUKA, €CII cUja ToKa B HeM 10A, a HanpsbkeHue
Ha ero koHmax 4B?

3. [Ba pesucropa umeroT compoTuBieHue mo 4 Owm kaxnbii. Yemy paBHO oOiee
CONPOTUBJICHUE TIPHU NapaIeIbHOM COSTUHEHUH PE3UCTOPOB?

4. YTO HYXHO OTKJIIOUHUThH CHavaJia: BUIKY MEPEHOCHOTO IIHYypa U3 PO3ETKH WU APYroit
KOHEI[ IIIHYpa, TOAKIIOUYEHHOTO K puoopy?

5. N3meHurtcs nu mokazaHue amIepMeTpa, BKIIOUEHHOTO B 3aMKHYTYIO II€Mb, €CIIH
MEPECTABUTH PEOCTAT C OJTHOM CTOPOHBI aMIIEPMETPA HA APYTOn?

Kpurepum ouenkmu:

Bcero 5 3amanmii:

1 3aganme -5 0ajoB;

2 3amaHue - 5 0aJUIoB;

3 3agaHue -5 0aJoB;

4 3ananue - 1 6am;

5 3amanue - 1 Gam.

17 6annoB - OLIEHKA «5»;

12 6ayUIoB - OLICHKA «4»;

7 GaJIOB - OIICHKA «3%»;

6 0aJUI0B U MEHEE - OLIEHKA «2».

Tema: «yIeKTpUYECKHd TOK B PAa3JIMYHBIX Cpeaax»
Bapuanr 1

Ilpouumaiime enumamenvro mecm. llpu gvtnonenuu 3a0anuii 6y0bme HUMAMENbHbL NPU
gvibope omeemos. llpu oyenusanuu mecma ne 6yOym 3ac4umanvl Omeemyl.
ucnpasiennvle; a maxdice ¢ NOJIHbIM nepeyucieHuem cex OyKke 6apuanmos 6bloopa.
Omeemul Ha 3a0aHUsA 3anuUcvI8alime 8 CIOJOUK.
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Bri0epuTe eAMHCTBEHHO BEPHbIi BADHMAHT 0TBETA

1) B MeTaiiax HOCUTEIIAMU
AIEKTPUUECKOTO TOKA SIBIISIIOTCS
YaCTHIbI

A. Tonbko 3JIEKTPOHBI
b. DJIEKTPOHBI u MIPOTOHBI
B. D5eKTpOoHbI U MOJOKUTEIbHBIE HOHBI
I'. TlonoxkuTeNbHBIE U OTPULIATEIBHBIC

HOHBI

2) DIEeKTPOHBI OCBOOOXTAIOTCS M3 KaTOAA,

CO3/IAI0IINE U300paKeHUE B
ANIEKTPOHHO-ITY4YEBOI TpyOKe
TEJIEBU30pa, B PE3yJIbTaTe

A. JleWcTBHsS DIEKTPUYECKOTO IOJA

MEXKITY KaToA0M 151 aHOZIOM
b. DnekTponusa
B. TepModrIEeKTPOHHOM AMUCCUU

I'. Monuszanmuu aToMOB BJIEKTPOHHBIM

yaapoMm

3) [TorynpoBOAHUKOBEIC MaTEPHAIIBI C
JIOHOPHBIMU MPUMECSIMU 001aAat0T
THTIOM TIPOBOJTUMOCTH

A. B OCHOBHOM  DJIEKTPOHHOU
b. B OCHOBHOM JIBIPOYHOM.
B. B paBHOU cTeneHu 3JIEKTPOHHOW M
IBIPOYHOM.
I'. Monnoi

4) B yeThIpeXxBaJICHTHBIN repMaHHi
J00aBUIIH:
1) natuBanenTHoit hochop,
2) TpeXBaJCHTHBIA UHIN.
Kakum tumnom npoBogumocTu Oyaet
o0JagaTh MOTYMPOBOIHHUK B KOKIOM
ciay4dae?
A. 1- IBIpOYHOM, 2- IIEKTPOHHOM.
b. 1- anexTpoHHOM, 2- ABIPOYHOM
B. B 00oux ciayyasix 3JIeKTpOHHOM
I'. B 00oux ciayyasix IbIpOYHOM

5) Boia MOXeT OBITh TIPOBOJHUKOM H
TURIIEKTPUKOM
A. Her
b. Her, BOMA - TUANEKTPUK
B. Her, Bos1a - MpOBOTHUK
I npa, [aucTWUIMpOBaHHAs BoAa

IUAJIEKTPUK, BOJAOIPOBOJHAS  BOAA-

MIPOBOJTHUK

7) VI3 mepeunciieHHbIX HUXKE IPHUOOPOB
CIIOCOOHO MPOMYCKATh TOK TOJIBKO B
OJIHOM HamlpaBJIEHUU
A. DIIeKTpOHHAs JamIia
b. [ToynpoBOIHUKOBBIN IO/
B. PactBOp 3mekTponura
I'. Pesuctop

8) ITpu MPOXOKICHUH FITCKTPHISCKOTO
TOKA 4epe3 pacTBOP AJIEKTPOIUTA CUIA
TOKa yBEJIMYWIIACH B 2 pasa, a BPEMs €ro
MPOXOXKICHUS YMEHBIIIMIOCH B 2 pasa,
IIpU 3TOM Macca BEIIeCTBa,
BBIJICJIMBILIETOCS HA KaTOJIE, U3MEHUTCS
A. YBennuutcs B 2 paza
b. YBenuuurcs B 4 paza
B. He nusmenurcs
I'. Ymenbmures B 2 pasa
. YMenbuures B 4 pasa

9) Ha puc. 1 npeacraBieHo
CXeMaTH4EeCKOe U300paxeH =
Tpansuctopa. Kakoit uudpe > eM
0003Ha4YeH AMUTTEP?

A.
b.
B.

W N =
N

Puc. 1
10) IToTepu 3AEKTPOIHEPTUH B TUHHSIX
AJIEKTpOIIepeaay BHICOKOTO HAIPSHKEHUS
B OCHOBHOM OIPEEIISIOTCS
A. UckpoBbIM pazpsaom
b. JlyrossiM paspsiioMm
B. Tnerommm paszpsagom
I'. KoponnsIM pa3psaom
11) OcHOBHOM PUYUHOW BOZHUKHOBCHHUS
JyTOBOTO pa3psijia siBisieTCs
A. BBICOKOE HaNpsHKEHUE Ha
ANEKTPOJIax
b. TepMosnekTpoHHas smuccus
B. poroaddexr
I'. 0cOOEHHOCTH CTPOEHUS INEKTPOIOB
12) KakumMu HOCUTEIISIMU 3J1. 3apsijia
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6) B potecce anexTponmsa "+" HOHBI
MIEPEHECIIN Ha KaToj 3a 2¢ "+" 3apsn
4Kn, "-" WOHBI IEPEHECIN HA aHO/T
TaKOM K€ 1Mo MOJYyJII0 - " 3aps.
Ornpenenute cUy TOKa B 1IETH
A. 0.

b. 2A
B. 4A
I'. 8A

CO3J1aeTCsl DJIEKTPUYECKAN TOK B
pacTBOpax WM pacIuiaBax
3JIEKTPOJIUTOB?

A. DIIEKTpOHaAMU U HOHAMH

b. Tosbko noHamu

B. DnexrpoHamu u IbIpKaMu

I'. Tonpko 3eKTpOHAMHU

13) YcTraHOBHTE COOTBETCTBHE M 3alMIINTE OTBET B BUjAe 1-A, 2-B u 1.1.
dusznyecKas Ipupoaa JIEKTPONPOBOIHOCTH B

1. MeTtamnax A. HNonnas
2. DNeKTpoauTax

3. ITonynpoBogHUKaX

Jonuiure npeaioxeHue

14)
Ha3bIBAKOT...
15)

Ha3bIBACTCA ...

b. DnektponHas
B. DnexTpoHHO-HOHHAS

Pa3p5111, HpOI/ICXOII}IHH/Iﬁ 0e3 ITOCTOSTHHOTO IIGIZCTBYI-OIIIGFO HOHHU3aTOpa,

Brinenenre BemecTBa Ha 3J€KTPOIAX IPH MPOXO0KACHUH TOKA YEPE3 ANEKTPOIUT

Bapuanr 2
[IpounTaiiTe BHUMaTenbHO TeCT. [Ipy BhINOMHEHNY 3a/1aHUid Oy/IbT€ BHUMATEIIbHBI TIPH

BbIOOpE 0TBETOB. [Ipu OlIeHMBaHUU TeCTa He OYAyT 3aCUUTAHBI OTBETHI: UCITPABICHHBIE;

a TAKXK€ C MOJHBIM NIepeYUCIICHUEM BceX OyKB BApUAHTOB BhIOOpA.
OTBeTHI HA 3aJIaHUS 3aITMCBIBAIITE B CTOJOMK.

Bri0epuTe eAMHCTBEHHO BEPHbIl BADMAHT 0TBETA

1. YacTuiipl, SBISIOIIMECS HOCUTEISIMU
TOKa B ra3zax
A. BIEKTPOHBI
b. TOnpKO OTpHLIATEIbHBIE HOHBI
B. TOIBKO MOJI0KUTENBHBIE NOHBI
I'.  monoxxkurenbHbIE, OTPULIATEIILHbBIC
MOHBI U DJIEKTPOHBI
2. ConpoTHBIIEHHUE MOTYNPOBOJIHUKA
3aBUCHT:
A. OT OCBENIEHHOCTH
b. ot remnieparypsl
B. ot Hanuuusa npumeceit
I'. OT OCBEmEHHOCTH, TEeMIIEpaTypbl U
HaJnyus puMecen
3. [lomynpoBOIHUKOBBIE MaTEPHAIIBI C
aKLENTOPHBIMU MPUMECIMH 00J1aAat0T

7. BakyyMHBI 37€KTPOHHBIN TTPHOOD,
peoOpa3yroInil AIEKTPUIECKHE
CUTHAJIBI B BUIUMOE N300paKeHHE
A. muon
b. Tpuon
B. anekrponHo-nydeBas TpyOka
I'. pesuctop

8. IIpu mpoX0oKIEHUH HITEKTPUIECKOTO
TOKa 4epe3 pacTBOP JIEKTPOJIUTA CUJIa
TOKa YBEJIMUMUJIACh B 2 pasa, Mpu 3TOM
Macca BEIIECTBA, BbIJICTUBIIETOCS Ha
KaToJ1e, U3MEHUTCS
A. YBenuuurcs B 2 pasa
B. YBenuuurces B /2 pas
B. He nusmenurcs
I'. YMensiurcs B 2 pasa
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THUIIOM ITPOBOANMOCTH

A. B OCHOBHOM  3JIEKTPOHHOM
b. B OCHOBHOM JIBIPOYHOU
B. B paBHOU cTeneHH 3JIEKTPOHHOU U
IBIPOYHOU
I'. Monnou

. B 4eThIpexXBaJICHTHBIN TEpPMaHUMN
100aBUIIH:

1) TpexBasIeHTHBIN TAJUIHUH,

2) NSTUBAJICHTHBIA MBIIIbSIK

Kakum tumom npoBoaumoctu Oyaetr
00J1a1aTh MOJYNIPOBOIHUK B KaXKJI0OM
cinyyae?

A. 1- IBIPOYHOM, 2- IIEKTPOHHOU

b. 1- anexTpoHHOM, 2- ABIPOYHOM

B. B 006oux ciyuasix 35eKTpOHHOM
I'. B 006oux ciayyasix IbIpOYHOM

. [Ipouecc BbIIeNIEHNs BEIIECTBA HA
ANEKTPOAAaX MPU MPOTEKAHUU
ANEKTPUYECKOTO TOKA YEPE3 PACTBOPHI
WJIM PacIjIaBbl AJIEKTPOJIUTOB
Ha3bIBACTCS

A. 3IIEKTpONIN3

b. anexrponut

B. snekTponuTrueckast [uccoyanms
I'. paduHupoBaHue

. B mpouecce snexrponusa "+" noHbI
MEPEHECIIN Ha KaTo 3a 2¢ «+" 3apsn
8K, "-" MOHBI IEpEHECIN Ha aHOT
TaKoM ke 1Mo MoayJiro "- " 3apsj.
Onpenenute cuiry TOKa B LEMH

A. 0.

b.2A

B. 4A

I'. 8A

9. Ha puc. 1 npencrasieHo
CXEMaTHYECKOe N300paskeH™
TpansucTopa. Kakoit mudpc 3
0003Ha4YeH KOJIEKTOP?

da HEM

A. 1l
b.2 2
B.3
10. SIBneHME HCIyCKaHUS AJICKTPOHOB

U3 MEeTaJljia MpU BBICOKOI TeMIiepaType
Ha3bIBACTCS
A. TEpMO3JIEKTPOHHAS IMUCCHSI
b. TepM no3uTpoHHas 3MHCCUS
B. anektponHast aMuccus
I'. TepmoanieKTpOHHBIM YD PeKT
11.  IIpuuuHO¥ cBEUEHUS JaMIl
JTHEBHOTO CBETA SIBJISIETCS
A. UckpoBoit pa3psan
b. lyroBoi1 pa3psn
B. Tneronmit paspsan
I'. KoponHnslii pa3psia
12.  DnexTpoHHBIN MyYOK B
ocisuiorpad ynpasisieTcs
A. MarHuTHBIM TIOJIEM
b. anexrpuueckum nonem
B. snexTpomMarHuTHBIM TIOJIEM
I'. 3emHBIM HOJIEM

YcraHoBuTe COOTBETCTBHE U 3alIMILINTE OTBET B BUje 1-A, 2-B u 1.1

Tun pa3psna HaOa01aeTCs B
1. Taerommit

2. Uckposout

3. HdyroBoii

Jonuiure npeaioxeHue
14.

Pazpsan B
Ha3bIBaeTCH. ..

rase, NPOUCXOASIIUN

A. B MOJIHUU
b. pu cBapke
B. B mamnax qHEBHOTO CBETa

0] JEHUCTBUEM BHEIIHETO

N3 xKuIKOCTEN SIIEKTPUUECKUN TOK TPOBOJAT TOJIBKO ...

82

MOHU3aTOpA,



Tema 3.3.2/ieKTpHYecKHii TOK B OJYNPOBOJHUKAX

3ananme 1.KoHTpoJIbHbIE BONPOCHI IO TeMe «JIEKTPUYECKHI TOK B
MOJIYIIPOBOAHUKAX)

1.B yem oTiMuKe MPOBOJHUKOB OT MOJYIPOBOJHUKOB U U30JTOPOB?

2. YTo NOHUMAIOT MOJT AJAEKTPUUECKUM TOKOM?

3.IlpuBenute MpUMEPbl XUMUYECKUX 3JIEMEHTOB, UMEIOIINX KOBAJIEHTHYIO CBS3b.

4.YT0 MOHUMAIOT O] COOCTBEHHON MTPOBOJUMOCTHIO MOIYITPOBOIHUKOB?

5.00bsicHUTE IPOBOAUMOCTH P- U N- TUIIA.

6.Kak 3aBUCUT 3IJIEKTpUYECKAs] MPOBOJMMOCTH IOJYIPOBOJHUKOB OT TEMIEpaTypbl U
OCBEIIIEHHOCTHU?

7.Kak ycTpoeH u paboTaeT noaynpoBOAHUKOBBIN 110 ?

8.Kakumu npeumyniectBaMu 00J1aJal0T MOTYNPOBOJHUKOBBIE TUOJbBI U TPAH3UCTOPHI 110
CPABHEHUIO C JJAMIIOBBIMU?

9.C Kako¥ LEeNpI0 IPUMEHSIOT TPAaH3UCTOPHI B PAAUOTEXHUKE?

10.Ha3nauenue TepmMo — U (hOTOPE3UCTOPOB.

3ananne 3.Pemenne 3a1a4 5 no remMe «JIEKTPUYECKHU TOK B OJYIPOBOJIHUKAX)
Bapuanr 1

1. VYBenuuuBaeTcs WM YMEHBIIAECTCA COMNPOTUBJICHUE MOJYIMPOBOJHUKA JBIPOYHON
IIPOBOJIMMOCTH IIPH ITOBBIIEHUHN TEMIIEPATYPHI?

2. Kakoro tuna - 31eKTpOHHasl WU AbIPOYHasl - OyAET MPOBOAUMOCTb T€PMaHUs, €CIN K
HeMY 0OAaBUTh B HEOOJIBILIOM KOJINYECTBE LIUHK?

3. Jlns yMeHbIIEHUs IIyCKOBOI'O TOKA B LEMb SIKOPS JIEKTPOABUTATENSI BBOJAT peocTar. B
MOIIIHBIX 3JIEKTPOABUTATENAX PEOCTAT HHOTAA 3aMEHSIOT TepMucTopoM. [Touemy?

4. Tlouemy M3MepeHus AMEKTPONPOBOIHOCTH MOITYIPOBOAHUKOB MPOU3BOAST OOBIYHO MPH
OYE€Hb CJIA0OM OCBEIIEHUU WA TEMHOTE?

5. Iloyuemy mnpu H3rOTOBJICHUH TNOJYHNPOBOJHUKOBBIX MaTEpHAIOB OOpamiaeTcs
MCKIIFOUUTENIbHOE BHUMAHKE Ha CTENEHb UX YaCTOThI?

Bapuant 2

I. VYBennuuBaeTCs WM YMEHBINAETCS COMPOTHUBJICHUE IMOJYIPOBOJHHUKA SJICKTPOHHOU
MMPOBOJIMMOCTH MPHU MOBBIIEHUHN TEMIIEPATYPHI?

2. Kakoro Tuma - 35eKTpoHHasi WK JIpOYHAs - OyAeT MPOBOAUMOCTh TE€PMaHMUs, €CIU K
HEMY 100aBUTH B HEOOJIBIIIOM KordecTBe Gocdop?

3. Kak MOHO KCTOJIb30BaTh TEPMUCTOP AJISI HK3BMEPEHHSI CKOPOCTH BO3IYIITHOTO MOTOKA?
4. Kakolt u3 DJIEMEHTOB: KPEMHHM, TepMaHUN WA CeleH O0oyiee MPUTOACH s
M3TOTOBJICHUS POTOCOTIPOTUBIICHUS?

5. HUUTOXXHO Manble KOJIMYEeCTBa MpUMecel, 100aBlIIeMbIX K MOJIYIPOBOAHUKY, MOTYT
PE3KO HM3MEHHTHh €ro JJIEKTPONPOBOAHOCTh. [lodyemy naxke BO MHOTO pa3 OoJbIIHe
KOJIMYECTBA TPUMECEH HE OKa3bIBAIOT 3aMETHOrO BIIMSHHUS Ha JJIEKTPONPOBOJHOCTH
METAJIIOB?

Kpurepuu oneHok:

«5» - BBINOJIHEHBI IPABUWIBHO S 3a1aHUN;

«4» - BBINIOJIHEHBI PABWIIBHO 4 3a1aHUS;

«3» - BBINIOJIHEHBI PABUIIBHO 3 3a7aHuUs;

«2» - BBINIOJIHEHO MPABWIBHO 2 U MEHEE 3aJlaHUi
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3ananme 3.Pu3uyYecKMH JMKTAHT 1O TeMe  «JJIEKTPHMYECKHMHA TOK B
MOJIYIIPOBOAHUKAX)

1. Yepes mo0yro cpeay MOXKET ObITh NMEepPEeHECEH MUHHUMAJbHBIN 3JICKTPUUECKUN 3apsi
PaBHBIH. . .

2. DNEKTpUYECKUI TOK B METAJUIAX CO3JAETCH ..., B IIOJYNPOBOJHMKAX. .., B BAKYyME..., B
ANEKTPOJIUTAX ..., B razax?

3. KoBajeHTHass CBA3b B IOJYNPOBOJHUKAX IIPU HU3KUX TEMIEpaTypax NpoYHas ¢
MOBBIILIEHUEM CBSI3b PBETCS, .... CTAHOBUTCSI CBOOO/HBIM, a HA MECTE pa3pbiBa 00pazyeTcs
BaKaHTHOE MECTO-......

4. CoOcTBEHHAst NPOBOAUMOCTb MOJYIPOBOJAHHUKA — 3TO . ...

5. Ecnii B OCHOBHOM NPOBOJHUK JOOABUTH MOJYNPOBOAHUK OOJIBIIEH BaJE€HTHOCTH, TO
ITOJIyYUM NMPUMECK. .. .

6. AKIienTopHas MPUMECh MTOCTABIISET CBOOOTHBIC. . ..

7. IlonynpoBOJHUK N — THUIA UMEET OCHOBHBIE HOCHUTEINH..., MOJTYIPOBOJHUK p — THIIA
MMEET OCHOBHBIE HOCHUTEIMH ... .

8. DNEeKTPOHHO-ABIPOYHBIN NEPEX0]T 00IAIAET ... IPOBOJUMOCTHIO.

9./l BBITPSAMIIEHUS IEPEMEHHOTO TOKA IPUMEHSIOT ITOJIYIIPOBOJHUKOBBIM U BAKYYMHBIN

10. [nsa ycuneHus DSIEKTPUYECKUX CUTHAJIOB IPUMEHSIOT...; I JUCTAaHIIMOHHOTO
U3MEPEHUsT TEMIIEpaTypbl, B IPOTUBONOKAPHOW CUTHAIU3ALUU [PUMEHSAIOT ...;
npeobpa3oBaHue CBETOBOM JSHEPIUU B AIIEKTPUYECKYIO OCYILECTBIISIET
ITOTYTIPOBOJHUKOBBIM . ...

Kpurepum ouenkmu:

«5» - BBIIIOJIHEHBI TpaBUiIbHO 10 3a1aHui;
«4» - BBINIOJIHEHBI IPABUIIBHO &8 - 9 3a1aHUM;
«3» - BBITIOJHEHBI IPABUJIBHO 6 - 7 3a1aHU;
«2» - BBIIIOJHEHBI IPABUJIBHO 5 3a1aHUN.

Tema 3.4. MarauTHoe noJjie

3apanue 1. KoHTposbHbIe BoNpochl 0 TeMe «MarHuTHoe 1moJjie»

1. B uem cyth onbiTa Opcrena? [loHATHE MArHUTHOTO TOJISI M €70 MAaTEPUATIBHOCTb.
2. ®opmyiia, €AMHULIA U3MEPEHUS U HApaBJICHUE BEKTOPAa MArHUTHOW MHAYKIIMH.
3. Uto Ha3bIBAaETCS JIMHUSIMA MAarHUTHOW MHAYKIIMU, UX CBOMCTBA?

4. TlpaBuiio OypaBUHKa.

5. OnpeneneHue U €QUHAIIA MATHUTHOTO MOTOKA.

6. Cuna Amnepa? ee HanpasieHue? Gopmyna?

7. Cuna Jlopenia? ee Hanpasienue? Gpopmyia?

8. Kak OyjieT nBuraThcs 3apsiKeHHas 4acTHIla, MOoMaBiias B MAarHUTHOE ToJie?

9. YUto Takoe MarHuTHAasi IPOHULIAEMOCTb CPEBI?

10. Kak 0OBsICHUTE HAMarHMYEHHOCTD TEJ?

3ananue 2 Pemrenue 3aaa4 6. mo reme « MaruuTHoe moJjie»

Bapuanr 1

1. IlpssmMoil NPOBOJHUK JUIMHOM 2 CM, PACIOJIOKEH MEPIEHIUKYISIPHO K JIMHHUIM
MarHATHOW HMHAYKUMH B OJHOPOJHOM MarHuTHOM none. Kakasg cwia nelcTByeT Ha
IIPOBOJIHUK, €CJIM IO HEMY UJET TOK 2A, a MarHuTHast UHAYKIMs paBHa 20 mTi.
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2. Ha npsimoii mpOBOJHUK AJMHOM IM , pacmojoXeHOM MEepPHEeHAUKYISIPHO K JIMHUSIM
MarHUTHOM MHAYKLMH B OJTHOPOJHOM MarHMTHOM moune, nerctyet cuia 0,3H. Haiitu Tok
B IIPOBOJIHUKE, €CIIM MarHUTHast MHAYKIUA paBHa 40mTo.

3. I[lpsmoit mpoBogHUK IauHON 1M, Maccoil 2,5T, mojaBeIIeH TOPHU3OHTAIBHO Ha JBYX
HEBECOMBIX HHUTAX B OJHOPOJHOM MAarHUTHOM Ioje. MarHutHas uHOykuusa 25mTin un
NEPIEHINKYIIIPHO NMPOBOJHUKY. Kakoi TOK Haj0 MpOIMyCTUTh Yepe3 MPOBOJAHUK, YTOOBI
OJIHA U3 HUTEW pa3opBaach, €CJIM HUTU Pa3pbIBAKOTCS NIPU HAarpy3ke pasHoit 19,6 MH.

4. 1llnyp HACTONBHOM JaMIIbl, MUTAEMOI MOCTOSIHHBIM TOKOM, ITOJHECIM K MarHUTHOM
cTpesike. OKaXeT JIM MarHUTHOE I10JI€ TOKA JEHCTBHUE HA CTPEIIKY?

5. Ha mumdoBanbHBIX cTaHKax i 0OpaOOTKM CTalbHBIX JIeTaleld BMECTO
MEXaHMYECKOTO  JIep KaTensl  IPUMEHSAETCS  DJIEKTpOMarHuTHeld. B dwem  ero
MPEUMYIIECTBO?

Bapuant 2

1. IlpsMol NpPOBOAHMUK JJIMHOW 4 CM, PACIOJOXKEH MNEPIEHIUKYISIPHO K JIMHUAM
MarHUTHOW WMHAYKIMHA B OJHOPOJHOM MarHuTHOM mone. Kakasg cuiia [eilcTByeT Ha
MIPOBOJAHUK, €CIIU 110 HEMY UAET TOK 4A, a MarHuTHas nHAyKusa pasHa 40 mTo.

2. Ha npsiMoif TpOBOJHUK JUIMHOW 2M , PACIMOJIOKEHOM TEPIECHIUKYISPHO K JIMHUSM
MarHUTHOW MHAYKIIMU B OJJHOPOJTHOM MAarHUTHOM IoJjie, aerctByer cuia 0,6H. Haiitu Tok
B IIPOBOJIHUKE, €CJIM MarHUTHAsA UHAYKIUSA paBHa 0MTo.

3. Ilpsimoit mpoBogHUK 1IuMHOM 4M, mMaccoi 10r, MoABEIIEH TOPU3OHTAIBHO Ha JABYX
HEBECOMBIX HHUTSAX B OJHOPOAHOM MAarHUTHOM nosie. MarnutHas uHayknous 100mTao u
MEePICHIUKYJISIPHO MPOBOJHUKY. Kakol TOK HAj0 MPOMYCTUTh YEpe3 MPOBOJHUK, YTOOBI
OJIHA U3 HATEW pa3opBallach, €CIIM HUTU Pa3pbIBAOTCS MPU Harpy3ke paBHou 78,4 mH.

4, HamarHUTHTCS JM KYyCOK XeJje3a, €CIM MyCTUTh TOK uepe3 KaTymky? JXKeneszo
BCTaBUJIU B KaTYIIIKY.

5. Korpa Het nepemerenust Teia, TO HET U MeXxaHU4Yeckoi paboTel. Ha uto pacxomyercs
SHEPrusi, MOJABOAUMAS K DJIEKTPOMArHUTY, KOTJa OH «JIEPKUT» TPy3?

Kpurepuu ouenku:

Bcero 5 3amanui:

1 3aganme -5 0ajoB;

2 3amaHue - 5 0aJUIoB;

3 3aganue -5 0aJjoB;

4 3amanue - 1 6am;

5 3aganue - 1 Oas.

17 GayIIOB - OLICHKA «5»;

12 6ayUIoB - OLICHKA «4»;

77 GaJIOB - OIICHKA «3%»;

6 0aJUI0B U MEHEE - OLIEHKA «2».
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3apanue 3.Tect mo Teme «MarHuTHOE 10JI€»

Bapuanr 1

1. MarauTHO€ 10Jie MOKHO OOHAPY>KUTh IO €r0 JACHCTBUIO HA ...

A. Menkue Kycouku Oymarn  B. ABHKYIIyIOCS 3apsDKEHHYIO YaCTUILY

B. CTEKIHHYIO MOJIOUKY.

2. Cuna, ¢ KOTOPO MarHUTHOE MOJIE JEUCTBYET HA IBUKYIIYIOCS 3apSHKECHHYIO YaCTHUILY
A. cuia AMnepa. b. cuna tpenus. B. cuia Jlopenua.

3. Ha pucynke n3o0paxeHsl 2 TpOBOJHUKA ¢ TOKOM. [IpoBogHUKY ...

A. TIPUTATUBAIOTCS )

b. orrankuBaroTcs I

B. He B3auMOIECTBYIOT >

4. VxaxuTe HamnpaBiCHUE BEKTOpa CHIIbI, ACHI IyIOIIEro Ha 3apsHKCHHYI0 YacTHIly,
JOBHKYIIYIOCS B MATHUTHOM MOJIE. =

U
A. Brpago LS R
b. Baus L)
B. Bieso. xoxomX

5. Bce BemecTBa B TOH WJIM MHOW Mepe 00Jiaal0T MarHUTHBIMH CBOMCTBaMH. Uem 3TO
OOBACHUTH?

A. JIro00e BeIecTBO COICPKUT B OOJIBIICH MIIH Melllel Mepe MarHUTHKH.

b. BHyTpu atomMoB IUPKYJIUPYIOT 3JIEMEHTApPHBIE JJICKTPUYECKUE TOKHU. BciencrBue
JIBUKECHUS DJICKTPOHOB B 3aBUCHUMOCTH OT OPHUEHTHUPOBAHHOCTH 3THUX TOKOB BEIIECTBO B
OoJpIICH MM MEHBIIEH Mepe NpOosBILET MarHUTHble cBoMcTBa. B. Kaxnbiil snexTpoH
CO3MAET MAarHuTHOE moJsie. B 3aBUCMMOCTH OT KOJIMYECTBA HJIEKTPOHOB B BEIIECTBE
3aBUCHUT CTEIICHb HAMAarHMUYEHHOCTH BEIIECTBA.

6. Ilo rpaduky (puc.l) omnpegenure MarHUTHYIO
MIPU UHYKIIUU

B.Tn IMPOHHULIACMOCTL YyI'yHa

HaMarHu4uBaromniero moyst Bo=1mTm. 16

A. p=6*10°. B. p=0,6. B. p=6*10°. 12

7. Tpu OJMHAKOBBIE KaTYLIKH BKJIFOYEHBI 08 =

TMOCTIEN0BATENBEHO B DJIEKTPHYECKYIO LEMb MOCTOSHHOIO 04f——

TOKa: KaTymka 1- ©0e3 cepleyHuka, B KaTylike 2- L Ll
o

QTIOMUHUEBBIA  CEPACYHUK, B KaTylIKe 3-)KEJIe3HbII
cepAcuHUK. B Kakoil KaTynike MarHUTHbIN NOTOK HAUMEHBIITNN?
A.1.B.2.B. 3.

8. Cramp Harpenu no t=1000°C. Ilpu mHarpeBaHm: oHa moTepsiia (eppOMATHUTHBIC
CBOMCTBA. JTH CBOMCTBA MOCJIE OCTHIBAHUA. . .

A. Boccranosarcsa. b. He BoccranoBstcs coBceM. B. BoccranoBsitcss nuiib B O4EHB
MaJIOW YacTH.

9. ®eppoMarHeTUKHU B JIEKTPUUECKYIO KATYIIIKY ...

A. Brarusatorcs. b. Beitankusarorcs. B. Hukakux cuin He BOSHUKAET.

10. DnexTpoH, BAETEBUIUN B 001aCTh OAHOPOJIHOTO MAarHUTHOTO MOJIS MEPIEHIUKYISIPHO
JUHUSM MarHUTHOW MHIYKIIUH, OYyJIeT. ..

A. J/IBurarbcs 1o OKpy’>KHOCTH.

b. /IBurarscs paBHOMEPHO U IIPSMOJIMHENHO.

B. /IBuratscs mo mapadoure.

I'. Konebarbcst BAOJIB OTHOM PSIMOM
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Bapuant 2
1. BexropHast XxapakTepuCTUKa MarHUTHOrO MOJIS 3TO. ..
A. MarHuTHasi UHJTyKIUsl. B. anekTpoeMKocTh B. UHAYKTUBHOCTB.

2. Cuna, ¢ KOTOPO MarHUTHOE MOJIE JEUCTBYET HA MPOBOJIHUK C TOKOM. ..
A. cuia AMmepa. b. cuna tpenus. B. cuia Jlopenua.

3. Ha pucynke n3o00pakeHbl 2 pOBOJIHUKA ¢ TOKOM. [IpoBOHUKY ...
A. TIPUTATUBAIOTCS

b. orrankuBaroTcs

B. HE B3anMOAECHUCTBYIOT

4. VYxkaxuTe HampaBJI€HHE BEKTOpa

/

\ 4

CHUJIBI, JEUCTBYIOILETO HA

A

3apSKEHHYIO YacTHILY, ABMKYIIYIOCS B MarHUTHOM 7} noJie.

A. BrpaBo ' é" * * *z

B. Buus v e 00

B. Bueso. t e

5. HanmpaBnenune cuibl JlopeHna onpenenstoT Mo MpaBuiy...
A. IpaBoOM pyKH. b. neBoii pyku. B. Jlenna.

6. B 4éM CyIHOCTb rUInoTe3bl AMIepa 0 MarHeTU3Me BelecTBa?

A. JlrobGoe BemiecTBO 00J1aaeT MarHUTHBIMA CBOWCTBAMH, TaK KaK y HHUX HMEIOTCS
BJICKTPOHBI.

b. MarauTtHbie CBOMCTBa JI000OT0 Tela OMPENCISIOTCS 3aMKHYTBIMHU JJICKTPUYCCKUMU
TOKaMHU BHYTPH HETO.

B. JIroOble BemiecTBa 0071aJal0T MarHUTHBIMH CBOMCTBAMH, TaK KaK OHU COCTOST H3
MarHuTHUKOB.

7. Ilo rpaduky (puc.l) onpenenure MarHUTHYIO BTy
MIPOHUITAEMOCTD CTaIH TIPU UHIYKITUN 16
HaMarHu4uBaromero 1mojst Bg=2mTn. . -
2 ’
A. p=7*10°. B. p=0,7. B. p=7*10°. M Es~ai
8. Tpyu OJMHAKOBBIE KATYLIKK BKIIOYEHKI I1OCIEA0BATENBHO B
AIIEKTPUUECKYIO II€Th IMOCTOSHHOTO TOKa: KaTymika 1- 6e3 T 2 BT

CEepACYHMUKA, B KATYIIKE 2- aJIlOMUHUEBBIN CEpIACYHUK, B KAaTyIIKe 3-

KEJIE3HBIN CepJIeYHHK. B KaKoil KaTyIlKe MarHUTHBIA TOTOK HAMOOJIBIITHIA?

A.1.B.2.B. 3.

9. Ilouemy marHUTOQOHHYIO TUIEHKY HE PEKOMEHAYETCS XpaHUTh BONHM3U MPUOOPOB, B
KOTOPBIX UMEIOTCS 3JIEKTPOMArHUTHI?

A. IIn€énka 1moJ1 BO3I€HCTBUEM MAarHUTHOTO TIOJI HArPEBAECTCHL.

B. IInénka norepsier cnocoOHOCTh HAMArHUUUBATHCS.

B. IInénka HamarHu4MBaeTcs, a MpU 3aMyCHU WK BOCIPOU3BEICHUH 3BYK OyIeT HCKaXKEH.
10. Yto Takoe Temneparypa Kropu?

A. TeMneparypa, BbIllIe KOTOpOU (eppoMarHuTHbIC CBOMCTBA BEILIECTBA UCUYE3ATOT.

b. Temniepatypa, Bblilie KOTOpOH (heppOMArHUTHBIE BEIIECTBA HAMArHUUUBAIOTCS.

B. Temneparypa, rmpu KOTOpoil eppoOMarHUTHBIE BEIIECTBA pa3MarHUYUBAIOTCS, HO TPU
YBEJIIMYEHUH TEMIIEPATYPHI OIIATh MOT'YT HAMAarHU4MBaThCS.
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Kpurepuu ounenku:

«5» - BBINIOJIHEHBI TTpaBuiibHO 10 3amaHuii;
«4» - BBITIOJIHEHBI NIPABUIIBHO 8 - 9 3agaHuii;
«3» - BBITIOJIHEHBI TPABUJIBHO 6 - 7 3a/1aHUM;
«2» - BBITIOJHEHBI TPABUJILHO 5 3aJIaHUN.

Tema 3.5. DjeKTpOMArHUTHAST MHIYKIIAS
3ananue 1. KoHTpobHBIE BONIPOCHI M0 TeMe «IeKTPOMATHUTHAS MHIYKIMSDY
1. B ueM 3akiroyaeTcst SIBICHHUE 3JIEKTPOMArHUTHOM UHAYKIHMK? Y CIOBUSI BOZHUKHOBEHUS
WHYKIIMIOHHOTO TOKa.
2. ChopmynupyiTe 3aK0H JEKTPOMArHUTHON WHIYKITUH.
3. B yem 3akmrouaercs npaBuiio Jlenima?
4. B gem 3akiouaeTcs OCOOEHHOCTh BHXPEBOTO AJeKTpuueckoro moss? Kakuwe Toku
Ha3bIBAIOT BUXPEBLIMU?
5. YUTO Ha3bIBAIOT SIBJICHUEM CAMOWHIYKIINH?
6. UTo Takoe MHAYKTUBHOCTh KOHTYypa? OT 4ero oHa 3aBUCHUT?
7. 1lo kakod npuunmHe Bo3HMKaeT DJC MHOYKIMM B NPOBOJHHMKE, JBUXKYIIEMCS B
MarHuTHOM noJie?
8. Ilo kakoi mpuunHe Bo3HUKaeT OJIC MHAYKUMH B NPOBOJHHMKE, HAXOJISAIIEMCS B
MIEPEMEHHOM MarHUTHOM I0JI€E?
9. Ilouemy B 3TOH LIETIH MO3KE 3arOPACTCS JaMIIOUYKA IPU €€ BKIOUYCHUHN U
oYY L@0 He cpasy Ipekpamaercs CBeYeHUE JIAMIIOYKHU OCTIE BBIKIIIOUEHHS [N ?
1. ®opmya sHEPrUr MArHUTHOTO TIOJISI TOKA.

3aganmue 2.

Pemenue 3aga4 7 mo teMe «JJIeKTPOMATHUTHASI MHAY KLU

Bapuanr 1

1.3a xakoe BpeMsi MarHUTHBIN MOTOK JOJDKEH W3MeHUuThest Ha 0,24 BO, 4TOoOBI B KOHTYpE,
OXBAaTHIBAIOIIIEM 3TOT MOTOK, HHAYyIMpoBaiack J.J[.C. 0,8B? M3MeHeHrne NoToKa CUUTaTh
PaBHOMEPHBIM.

2. Haiinure MHIyKTUBHOCTH KaTYyIIKH, e€ciy Tpu cuie Toka 0,2A ee MarHUTHOE TOJe
obnanaer sHeprueit 1,6 107 JIx.

3.KpyroBoif mpOBOJOYHBII BUTOK ILIOMIAJBIO 40cm? HAXOOUTCA B OJHOPOJHOM
MarHuTHOM TOJIe, MHAYKIHS KOTOpOoro paBHoMmepHo MeHsierca Ha 0,2 Tn  3a 0,8 c.
[InockocTh BHTKAa NEPHEHAUKYJsipHA JHHUSAM uHAyKuuu. Yemy paBHa DJIC,
BO3HHUKAIONIAs B BUTKE?

4. TTouemy jyist oOOHapy>KeHHsI MHAYKITMOHHOTO TOKA JIydile OpaTh 3aMKHYTBIM TPOBOTHUK
B BUJIC KaTYIIKH, a HE MPSIMOJIMHEHHBIN IPOBOTHUK?

5. B KOpOTKO3aMKHYTYIO KaTyIIKy OJIMH pa3 OBICTPO, APYrod pa3 MEIJICHHO BJIBUTAIOT
MarHut. O uHAKOBYHO pabOTy MPOTUB JJIEKTPOMArHUTHBIX CHJI COBEpIIAET CUjla PYKH,
BIBHUTAIOIIasi MarHuT?

Bapuanr 2
1.3a xakoe BpeMsi MarHUTHBIA MIOTOK JTOJDKEeH m3MeHuThes Ha 0,48 BO, 4ToOBI B KOHTYDE,
OXBAaTBIBAIOIIEM 3TOT MOTOK, MHAYyuupoBaiack J.J[.C. 1,6B? N3meHeHue noroka

CYUTATh PABHOMEPHBIM.
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2. Haiinute MHAYKTUBHOCTbH KaTYyIIKH, €cld mpu cuje Toka 0,06A ee MarHuTHOE MoJie
o6nanaer sueprueii 4,810 JIx.

3.KpyroBoii MpOBOJIOYHBIN BHUTOK ILJIOIIAIbIO 10cM®  maxomutcs B OJTHOPOJTHOM
MarHuTHOM II0JIe, MHAYKIMS KOTOpOoro paBHoMepHOo Mensercs Ha 0,1 Ta  3a 04 c.
[ImockocTh BHTKAa TNEpHEHIUKYJIsApHA JHHUSAM uWHAyKnuu. Yemy paBHa OJIC,
BO3HMKAIONas B BUTKE?

4, lllapuk, nexamuil Ha CTEKJIE, MPUTITMBACTCI MAarHUTOM II0 HANpPaBJICHUIO K €ro
nosrocy. KakuMm OyieT 1BHKEHHE [IapuKa: paBHOMEPHBIM HJIM PaBHOYCKOPEHHBIM?

5. Ha 4yBCTBUTENBHBIX BeCax YypaBHOBEIICHBI JKEJIC3HBIM OPYCOK M MeaHas THups.
VYuuTeiBas AeiCTBUE 3€MHOTO MarHeTU3Ma, MOXKHO JIM CKa3aTh, YTO Macca KycKa kele3a u
MeJId PaBHbBI?

Kpurepum onenkmn:

Bcero 5 3anmanuii:

1 3aganme -5 0amyos;

2 3ajaHue - 5 0aIoB;

3 3agaHue -5 0aJoB;

4 3ananue - 1 6amr;

5 3amanue - 1 6aml.

17 6annoB - OLIEHKA «5»;

12 GayIoB - OLICHKA «4»;

7 0ajIoB - OIICHKA «3»;

6 0aJI0B M MEHEE - OIIEHKA «2».

3ananue 3.Tect o Teme «JIEKTPOMATHUTHASA UHAYKIUD)

Bapuant 1

1.5IBieHrEe BO3HUKHOBEHHMS DJIEKTPUYECKOTO TOKA B KAaTYIIKE C 3aMKHYTBIMHU BBIBOJAMH
IIPY BHECEHUU B HEE IOCTOSSHHOTO MAarHUTa Ha3bIBAETCS

A. MarouTHOW UHAYKIIUEN

b. DnekTpocTaTudecKol MHIYKIIMEH o
B. DiekTpoMarHuTHON MHAYKIIUECH.

I'. Camounaykumei

2. [Ipn u3MeHEeHUsIX CO BpEMEHEM MarHUTHOTO
KOHTYpP B COOTBETCTBHM C TpauKOM MOJIYJIb

B KOHTYypE€ HMMEJI MHUHHUMAJIBHOE 3HAUYCHHE B
BpEMEHU

A.0-t 0
b.ty t,

B.t; t3

It ty

3. [Ipunuun aeiictBus TpaHchopmaTopa OCHOBAH Ha SBJICHUM:

A. DJIEKTPOMAarHuTHOM MHAYKIUU.  b. anmekTponnsa. B. TEpMO3JIEKTPOHHON 3MHUCCHUM.
4. B nBa MegHBIX KOJbLA IO OYEPEIM BBOIAT MarHuT. llepBoe KoJIbLIO 1I€T0€, BTOPOE
pa3pe3anHoe. MHIyKIIMOHHBIN TOK TEYET. ..

IIOTOKa  4epes
OJC nnayKuuu
MIPOMEKYTKE

A. B nepBoM Koiable.  b. Bo Bropom konbie.  B. HU B oqHOM M3 Konen.
5. B 3akone camounaykuuu 3/]C caMOMHAYKIMH OPSIMO NPOMOPIIMOHAIBHA ...
A. CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA. b. conpoTtusnenuto.
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B. ckopocTh N3MEHEHUS CUJIBI TOKA.
6. B karymke wuHayktuBHocth 2 I'H
IEKTPUYECKUH TOK 4 A CO31aeT MarHUTHBIN

IIOTOK, PABHBIN:

A.0,5B6 B.2B6 B. 8 BO I'. 16 BO

7.OHepruss MarHUTHOrO MOJIs KaTylIKd MHAYKTUBHOCTHIO 100 I'm mpu cune Toka 10 A
paBHa:

A. 0,1 Ix. b. 10 Ix. B.1000 /Tx. I'. 5000 [Ix

8. IIpy paBHOMEPHOM YMEHBIIEHHMH MAarHUTHOTO MOTOKa uepe3 KoHtyp ot 0,3 BO mo 0,1
B0 3a 0,1 ¢ B koHType Bo3HukaeT DJ{C uHAYKIMYU, paBHAS:

A. 4 B. b. 2 B. B.0.04B. TI.0,02B..

9. Kak u3MeHHTCs 3HEPTUsl MATHUTHOTO ITOJISI KOHTYpa MPU YBEIUYEHUH CHIIBI TOKA B HEM

B 4 paza?

A. VYBenuuurcs B 4 pa3sa. b. YMmenbmures B 4 pa3sa.

B. YBenuuurtcs B 16 pas. I'. YMenbmutcs B 16 pas.

10.Kak n3menunacey cuia Toka B KOHTYpE, €CIM SHEPTHUs MarHUTHOTO TOJII YMEHBIINIIACh
B 4 paza?

A. VYBennuuniack B 4 paza. b. Ymenbmunace B 4 paza.

B. YBenuuunace B 2 pasa. I'. YMenbmmnace B 2 pasa.

Bapuant 2

1.5IBneHre BO3HMKHOBEHHMS JJIEKTPUYECKOTO TOKA B KATYIIKE C 3aMKHYTBIMH BBIBOJIAMU
P BHECEHUU B HEE MTOCTOSIHHOTO MarHuTa Ha3bIBaeTCH. . .

A. MarHUTHOM UHIYKIIUEH.

b.3ieKkTpocTaTHueCKON HHIYKINEN

B.3eKTpOMarHuTHOM UHIYKIIACH.

I'.camonHnykuueun

2. IlpuHUuI neicTBrA reHepaTopa NEPEMEHHOIO TOKA OCHOBAH Ha SIBJICHUU:
A. DJIEKTPOMAarHuTHOM MHAYKIUU.  b. anekTponnsa. B. TEpMO3JIEKTPOHHON 3MHUCCHUM.

3. IIpu u3MEHEHUSIX CO BPEMEHEM MAarHUTHOI'O IOTOKAa 4Ye€pe3 KOHTYP, B COOTBETCTBUHU C
rpagukom, moaynb OJC HHAYKIMM B KOHTYpE HMMEJI MAaKCHMaJbHOE 3HAY€HUE B
MIPOMEXKYTKE BPEMEHHU

A.0-t;, Bb.t t B.t; t3 TI'.t3.1

4. OguH pa3 KOJBIO MaJaeT Ha CTOSIIUMNA BEPTUKAIBHO IMOJOCOBOM MarHuT TakK, 4TO
HAJIEBAa€TCs Ha HEro, a BTOPOM pa3 Tak, 4TO MPOJETAET MUMO HETO.

[TmockoCTh KOJIBbIIA B O00OMX Cy4asx TOPU30HTAIbHA. TOK B KOJIBIIE BOSHUKACT.

A. B 000uX cityyasx. b. TOJIBKO B IEPBOM Cllyyae.

B. T0J1IbKO BO BTOPOM CiIy4ae.
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5. B 3akoHe anekTpoMarHuTHOM HHAYKUMK DJ{C MHAYKIMHY NPSIMOIPONOPIUOHAIIBHA. . .
A. CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA. b. conpoTuBiieHN10.

B. ckopocTh U3MEHEHUS CUJIBI TOKA.

6. B kaTtymike MHIYKTUBHOCTU 4 ['H 3JIEKTpUYECKHI TOK 2A CO3/1a€T MarHUTHBIN MOTOK,
PaBHBIN:

A. 0,5 B6. b. 2 B6. B. 8 BO. I'. 16 BO

7.OHeprusi MarHUTHOTO MOJIsI KaTyIIKX MHAYKTUBHOCTHIO 200 ['H npu cuiie Toka

SA paBHa:

A. 0,1 Ix. b. 10 [Tx. B.1000 Ix. I'. 2500 dTx

8. IIpy paBHOMEPHOM YMEHBIIEHHH MarHUTHOIO MOTOKa yepe3 KoHTyp ot 0,5 BO o 0,1
B6 3a 0,2 ¢ B koHTYype Bo3HuKaeT DJIC nHAyKIINN

A.4B. b.2 B. B. 0.04 B. I.0,02B

9. Kak M3MEHHTCSI SHEPIHsi MArHUTHOIO MOJII KOHTYpa MPH YMEHBIIEHUU CUJIbI TOKA B
HEM B 4 paza?

A. VYBennuwurcs B 4 pasa. b. Ymenpmures B 4 pa3sa.

B. YBenuuurtcs B 16 pas. I'. YMenbmutcs B 16 pas.

10.Kak u3aMeHmIachy cuia TOKa B KOHTYPE, €CIIM SHEPrUsl MArHUTHOTO MOJI YBEJIMYMIIACH B
4 paza?

A. VYBenuuuiace B 4 paza. b. YMmenbmunace B 4 paza.

B. YBenuuunace B 2 pa3za. I'. YMenbmmnace B 2 pasa.

Kpurepum ouenku:

«5» - BBINIOJIHEHBI ITpaBuibHO 10 3amanuii;
«4» - BBITIOJIHEHBI MIPABUIIBHO 8§ - 9 3agaHuii;
«3» - BBINIOJIHEHBI IPABUIIBHO 6 - 7 3a7aHU;
«2» - BBINIOJIHEHBI ITPABUJIBHO 5 3a1aHUM.

JlabopaTopHas padora Nel2

«I/I?.yqune 3akoHa Oma A YI9aCTKA HEIH, MoCjJeaI0BaTe/JIbHOIo0 1 nNapaijiaeJibHoro
COCIMHCHUA TIPOBOJIHUKOB)).

eab paGoThI: YCTAHOBUTH HA ONBITE 3aBUCUMOCTD CUJIBI TOKA OT HAIIPSIAKEHUS U
CONPOTHUBJIEHUS. DKCIIEPUMEHTAIbHAS MPOBEPKA 3aKOHOB MOCJIEIOBATEIIBHOTO U
MapasuieIbHOTO COEIMHEHUN MPOBOJHUKOB:

1) o3HaKOMUTBHCS ¢ MPUOOPaMHU ISl POBEIeHHUS ITO J1a00PATOPHOIi padoThI

2) HAYYHUTHCS COCAUHSATH PE3UCTOPHI MOCIEI0BATEIbHO U NAPAJLIEIbHO

3) HAYYHTHCSI H3MEPATH U PACCYUTHIBATDH CONMPOTHBJIEHHE MPH MOCJIeA0BATEILHOM 1
napajieIbHOM COeJUHEHHHU Pe3UCTOPOB

OGopynoBanme: aMIepMeTp Ja0OPATOPHBIM, BOJILTMETP JIaOOPATOPHBINA, HCTOUYHUK
MUTaHusA, Ha0op U3 TPEX pe3ucTopoB compotusieHusMu 1 Om, 2 Om, 4 Om, peocrar,
KJIFOY 3aMbIKaHUs TOKA, COCIMHUTEIIbHBIC MPOBO/IA.
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Xoxa padoThl.
Teopernueckasi cnpaBka.

3JIeKTpH‘leCKI/Iﬁ TOK - YIIOPATO0YCHHOEC IBU/KCHUE 3aPSAKCHHBIX
qacrun. KonnuecTBeHHOM MCpOI?I QJICKTPUYICCKOT'O TOKA CIYXXHT CHJIA TOKA.

Cuaa Toka — ckanspHas (pu3ndeckas BeIMYHHA, paBHasl OTHOILIEHUIO 3apsija g,
IIEPEHOCUMOTr0 Yepe3 MONEPEYHOE CEYEHNE IIPOBOIHUKA 3a MHTEPBAJI BPEMEHH t, K 9TOMY

UHTEpBaTy BpeMeHu: | = %

B MexaynapoaHoii cucreme enquunn CU cuita Toka namepsiercs
B ammnepax [A]. [1A=1Kn/lc]

[Tpubop nss u3mMepeHust cuiibl Toka AMnepmerp. Bxitouaercs B
LIETIb M0CJIe0BATEeIbHO

Hanpsixkenue — 370 ¢pu3udeckas BEIUUNHA, XapaKTepU3yrolias 1eiCcTBUE
AJIEKTPUUYECKOTO TOJISI Ha 3apPsKEHHBIC YACTHUIIbI, YUCIICHHO PaBHO pabOTe AIEKTPUUYECKOTO
OJIs IO MIEPEMENIEHUIO 3apsi/ia U3 TOUKHU C TOTEHIIUATIOM (7 B TOUKY C

MOTEHIIUATIOM (: U= % Enunuia nanpsioxenus — Bonet [B] [1B=1/1x/1Ko]

[Tpubop nns usmepenus HanpskeHus — BoabT™Merp. Tloaknrovaercs B ens
[1apaJuIeNIbHO TOMY YYacTKY LEIH, Ha KOTOPOM U3MEPSETCA Pa3HOCTh NOTEHIMAJIOB.

Benuunna, XapakTepu3syroiasi IpOTUBOICUCTBUE AJIEKTPUUECKOMY TOKY B IPOBOIHUKE,
KOTOpO€ 00YCJIOBJICHO BHYTPEHHUM CTPOCHUEM MPOBOJHUKA M XaOTUUYECKUM JIBUKCHHEM
€ro 4acCTHll, Ha3bIBACTCS JIEKTPUYECKUM CONPOTHBJIEHUEM
NMPOBOJHUKA.DJICKTPUUECKOE COTPOTUBJICHUE TTPOBOIHUKA 3aBUCUT
OT pa3MepoB 1 (opMbI MPOBOJHUKA U OT MaTepHaja, U3 KOTOPOTO U3TOTOBJIEH

1 .
MpPOBOJHUK. R= % B CHU enuHUIIEN DIEKTPUYECKOTO CONPOTUBIICHUS TPOBOTHUKOB
ciy;kut Om [OMm].

I'paduueckas 3aBucuMocTb cuiibl Toka | oT Hanpsokenust U - BoibT-aMIiepHas
XapaKkTepucTHUKA

3akon Oma s ydyacTKa IENH: CHjla TOKa B MPOBOJAHHUKE MPSAMO MPOMOPLIMOHATIbHA
NPWIOKEHHOMY  HAmpsDKEHUI0 M 00paTHO  MPONOPUUOHAIBHA  COMPOTUBIIECHUIO

U
MpOBOJHUKA. | ==

Xoxa paboThI.

1. Jlns BemosHEeHUs paboOThl cOOEpUTE DIEKTPUUYECKYIO II€Mb W3 HCTOYHHMKA TOKA,
aMIlepMETpa, pPeocTara, MPOBOJIOYHOTIO pPE3UCTOpa conpoTuBiIeHHEeM 2 OM U KIrouya.
[TapanienbHO MPOBOJIOYHOMY PE3UCTOPY NPUCOEIUHUTE BOJIBTMETP (CM. CXEMY).
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2.0mnbIT 1. MccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT HANpSOKEHUS HA JTAHHOM Y4acTKe
nenu. Bxmrounte Tok. Ilpu momomiu peoctata AOBEOUTE HAIPSHKEHHE HA 3akKUMaX
pOBOJIOYHOTO pe3ucTopa 10 1 B, 3arem no 2B u no 3 B. Kaxaplii pas npu 3Tom
U3MEPSITE CUITy TOKA U PE3YJIbTAThI 3alMChIBalTE B Ta0. 1.

Harnpsoxenue, B

Cuna Toka, A

3. [1o maHHBIM OIIBITOB ITOCTPOUTE TpadUK 3aBUCUMOCTH CHJILI TOKA OT HAMNPIKCHUS.
Crnesate BBIBOJL.

4. OnsiT 2. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT COIPOTHBIICHUS y4acTKa LENU
IIpU MOCTOSSHHOM HANpsKEHWH Ha €ro KOHUAax. Bkirounte B LENb MO TOW KE CXEMeE
MIPOBOJIOYHBIN pe3ucTop cHaudana conportuBieHueM 1 Om, 3atrem 2 Om u 4 Owm. Ilpu
[IOMOIIIM peocTaTa yCTAHABIMBAWTE Ha KOHIAX YYacTKa KaXAbld pa3 OIHO U TO XK€
HaIpsDKeHUe, Harpumep, 2 B. M3mepsiiTe npu 3TOM CHILy TOKA, pe3yJIbTaThl 3alIMChIBANTE
B TaOx 2.

ComnpoTuBIIEHHE Yy4YacTKa,
OMm

Cuna Toka, A

5. Ilo fJaHHBIM _OOBITOB MOCTPOTE rpadUK 3aBUCHUMOCTH _ CHJIBI _TOKAa OT
conportuBieHusi. CesaiTe BbIBOJ.
6. M3yuenue mocienoBaTeIbHOTO U MapauIeIbHOTO COSAMHEHHH MPOBOTHUKOB
| YacTh: U3YYEHHUE MOCAETOBATEILHOIO COCTMHEHUS
1. 3anonHUTE Mponycku B (hopmysiax MOCIEA0BATEIILHOTO COSAMHEHUS

U=U,...UR=R;... Ry = =

2 CO6€pI/IT€ enb I U3YUCHH ITOCIICA0BATCIbHOIO COCAUHCHUS 110 CXEMC!

A

.

3 M3mepsTe crty Toka. [looyepénno BKItoUast BOJIBTMETP K IEPBOMY PE3UCTOPY, KO
BTOPOMY PE3UCTOPY M KO BCEMY YUACTKY, U3MEPhTE HaNpsoKkeHue. Pe3ynbTaTel n3MepeHuit
3aHECHUTE B TAOIUITY

I, A U, B U, B UB R:0Om R,Om R Om
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4 Bpruucnure CONMPOTUBICHUS U 3aHECUTE PE3YIbTAThl B TAOIHUILY
U U
Rllez....OM R2=Tz= --.OMm R===---Om

5 IIpoBepwTe GpopMyItbl (CM MYHKT 1) OCIEA0BATEIBHOTO COSAMHEHUS TI0 TAHHBIM
TaOJIUIIbI

6 IlocMoTpuTe Ha pe3nucTopsl U 3anummre: Ri;=....0m R,=....0Mm

7 BpIuncauTE pacCYUTaHHOE COMPOTHUBIIEHHUE MPU MOCIEI0BATEIBHOM COEUHEHUN
R=R;+R,=....0m

8 CpaBHHUTE U3MEPEHHOE U PACCUUTAHHOE COMPOTUBIIEHUS IPH MOCIIEI0BATEILHOM
CO€JIMHEHUU

2 yacth: M3yyeHnue napajijieibHOr0 coeIMHEeHHs

1 3anonHuTe npomycku B GopMyrnax napawieIbHOr0 COeIUHEHUS
_ 11 1 .. Ry
=l == —==—
R .. "Ry

2 CO6€pI/ITC OCIIb JISI U3YUYCHUA IIapaJlJICIIBHOT'O COCANMHCHU A

3 3aMKHUTE [N U U3MEPhTE CHITY TOKa M HAIIPSHKCHHUE HA YJacTKe MNP HapajuieIbHOM
COEIMHEHUH

3anummre: I=........ AU=......... B

4 Tlonp3ysch U3MEPEHHBIMH JIAHHBIMU BBIYHCIINTE COMPOTUBJICHUE YYacTKa IIPH
napaieIbHOM COSIUHCHUN

U
R:T =...OM (M3MEpEeHHOE COMPOTHUBIICHHE)
5 [locMoTpuTe HA PE3UCTOPHI U 3anuimuTe Ri=....... Om Ro=......... OMm

6 Brruucnute no popmyne (cm myHKT1) cOnpOTUBIIEHUE TIPH MTAPAIETFHOM COSTMHEHUN

1
— = Om (paccuMTaHHOE COMPOTHBIICHHE)

7 CpaBHUTE pacCUNTAHHOE U U3MEPEHHOE COITPOTUBIICHHUS IIPU NaPAILIIETBHOM
COCIMHEHUN

KoHTpoJbHBIi Bonpoc
Kak coenuHstoTcss noTpeduTenu 3IeKTpodHepruu B kBaptupax? [louemy?
BriBoa.

JlaGopaTopHnasi padora Nel3
«H3y4yenue 3akoHa Oma /1 OJTHOM Lenm»

Ieab: ycTaHOBJIEHHE 3aBUCHUMOCTH CHJIBI TOKAa OT BHEIIHETO CONPOTHUBIICHUS,
onpenenuth KII/ asekTpuyueckoit nenmu.

O0opynoBaHue: NCTOYHUK MUTAHUs, IPOBOJIOYHBINA PESUCTOP, AMIIEPMETP, KIIIOY,
BOJITMETP, COCAMHUTEIBHBIE IIPOBOJA.
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TeopeTrnuyeckasi CipaBKa.

3axon OMa 1151 OJIHOM e - CWJIa TOKA NpsiMo nponopuuonaasHa J/C uenu, u
00paTHO NPONOPUHOHAIBbHA CyMMe CONPOTHBJICHUA HCTOYHUKA U 1enH, riae € — DJ(C,
R- conpoTuBieHue neny, r — BHyTPEHHEE CONPOTHUBICHUE UCTOUYHHUKA.

®opmyity 3akoHa OMa 17151 TOJIHOM 1IENU MOKHO NPEJICTaBUTh B APYTOM BHJIE. A UMEHHO:
O/1C ucroyHuka Ueny paBHa CyMME MaJeHUI HANPSHKEHUST HA UCTOYHHUKE U Ha BHEIIHEH
LEIN.

E=1Ir+IR="U,+ Uy

DuexkTpoaBuxkymei cuiioi (IC) ncrtounrka Toka Ha3bIBAIOT pabOTy, KOTOpas
TpedyeTcs JyIsl IepeMEISHUs] eAMHUYHOTO 3apsjia MEXY €ro MmojJrcamu.

Qrmonesn

KH)_I 3JIeKTpI/IquKOﬁ eI — OTO OTHOIICHHUEC IIOJC3HOI'O TCILJIA K IIOJTHOMY: 1 =

2Rt R
2R+t R+r

QmonH

AKTyaau3anus 3HaHuiio0Oy4yarommxcesi. PaboTa ¢ Tectamu 1o npoiiiecHHOMY MaTepuaiy.
|. Ilpu HanpsbxkeHun Ha KOHUAX NMpoBoAHMKA 2 B cuna Toka 0,8 A. Kakoe HanpsbkeHHne Ha
ATOM IIPOBOJHMKE NpU cuiie Toka 0,2 A?

1.1,6 B; 2. 1,2 B; 3. 0,6 B; 4. 0,5 B.

Ha pucynke nzo0paxeH rpaduk 3aBUCUMOCTH CHJIbI TOKA OT HAIPSKEHHUS.

I1. TIpu kakoM HanpsH>KEHUW HA TPOBOJAHUKE CHJIA TOKA paBHA 2 A?
1.2B;2.1,6B;3.1,2B;4.0,8 B; 5. 0,4 B.

I11. KakoBa cuiia Toka B IpOBOJIHUKE MTPU HANPsHKEHUHU Ha HeM 1,2 B?

1.10 A; 2.8 A;3.6 A;4.4 A;5.2 A.

V. Hanpsikenue Ha anexktpuyeckoit nammne 220 B, a cuna Toka B Helt 0,5 A. Onpenenure
COMPOTHUBIICHUE JIAMIIBI.

[. 110 Om; 2. 220 Owm; 3. 0,002 Om; 4. 440 Om.

V. Beipazute 2500 OM B kmioomax.

I. 0,0025 Om; 2. 2,50Mm; 3. 2500mM; 4. 2500 Owm.

V1. Cuna Toka B HarpeBaTeJIbHOM dJIEeMEHTe YaiiHuka 2,5 A, a conpotuBieHue 48 Om.

Brruncnvre HanpsKeHUE Ha HAarpeBaTEIIbHOM DJIEMEHTE YalHUKA.
1.120 B; 2.19,2 B; 3.0,05 B; 4.220 B; 5. 127 B
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X0 padoThI:

1) HadepTuTeBTETpaaMCXEMypPaOOTHI.

2) [Iprpa3zoMKHYTOMIIETTUBOILTMETP, ITOIKITO
YEHHBINKIIOJIIOCAMUCTOYHUKAINOKa3bIBaeT3HaueHne D JICucTouHrkag =

3) HpI/I3aMBIKaHI/II/IKJ'IIO‘-IaCHI/IMI/ITCHOKEBaHI/I}I CHJIBI TOKA B IICIIN I=mn HaIps’KCHUS Ha
IoJIFocax ucTounuka U= .

U
4) BeruuciauTe conpoTuBieHue nenu: R= T

o E
5) Ucnonw3yszakoHOMa I OTHOW Tenn | = = p> OMPEACIMTE BHYTpEHHEe
+r
E-U
CONPOTHBIICHHE HCTOHHKA TOKA: I = —— =

Qnonesm R
QmonnH R+r

6) Berunciure KII1J] anexrpuueckoit rienu mo dhopmyie: 1 =

7) CaenatbBBIBOAIIOPAOOTE.

JlabopaTopHas padora Nel4
«Onpenenenue k03GpPUIUEHTA MOJTE3HOT0 TEHCTBUSA JTEKTPUYECKOT0 YAHHNKA.

Hean padorsl — Hayuuthes omnpenensts KIIJ[ smektponpubopoB Ha mpumepe
AJIEKTPOYANHUKA.

OobopynoBanme: DINEKTPUUECKUN YATHUK, TEPMOMETP, Yachl C CEKYHIHOM CTPEIKOM.

TeopeTrnueckasi cnpaBka.

3.]'[eKTpI/I‘IeCKI/IM TOKOM  Ha3bIBAIOT YHOPAAOYCHHOC, HAIIPABJICHHOC JBHIXCHHC
3apPsSKCHHBIX YaCTHII.

JIeNCTBUS 3JIEKTPUYECKOIO TOKA - TEIUIOBOE, MAarHUTHOE, XMMHUYECKOE, MEXaHUYECKOE,
(bu3HOIIOTHYECKOE

PaGora TOKa Ha yyacTKe LENM paBHAa IPOU3BENCHHUIO CUJIbI TOKA, HANPSDKEHUS U
BpPEMEHH, B TE€UEHHE KOTOPOTo coBepiuaiach padbora. A = Ult.
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3akon Jkoyass — Jlenma: KoJM4ecTBO TEIJIOTHI, BBIICISIEMOE TTPOBOJHUKOM C TOKOM,
PaBHO MPOW3BEACHUIO KBAJApaTa CHJIBI TOKA, CONPOTHUBIICHUS MPOBOJHUKA U BPEMEHU
MPOXOXKJICHUA TOKA 0 MPOBOJHUKY. Q = IRt

MOIIIHOCTL TOKa paBHAa OTHOIICHHIO pa6OTBI TOKa KO BPCMCHHU IIPOXOKIACHHA TOKaA.
P=1U

Xoa padoThI

1. PaccmoTpute snekrpodaiiHuK. [10 macrmopTHEIM TaHHBIM ONPEAEIUTE IEKTPUUECKYIO
MOITHOCTb AeKTponpudopa P.

2. Haneiite B yaitHuk Boxy 06b¢MoM V, paBHbiM 1 11 (1 kT)

3. I3MeppTe ¢ MOMOLIBIO TEPMOMETPA HAYAIBHYIO TEMIIEPATYPY BOJIBI t;.

4. BxirounTe 4YailHUK B 3JEKTPUUYECKYIO CETh M HATPEBAWTE BOAY 10 KUIIEHUS.

5. Onpegenure 1o TabauLEe TEMOEPATYPY KUIIEHUS BOABI t).

6. 3ameTpTe 10 YacaM IIPOMEKYTOK BPEMEHH, B TEUEHHE KOTOPOr0 HarpeBajgach Boaa At

Bce nsmepenus Beimoansire B cucreme CH.

7. cionib3ysi JaHHBIE U3MEPEHUM, BBIYUCIIUTE:

a) COBEPUICHHYIOAIEKTPUUECKUMTOKOMPAOOTY, 3HASIMOIIHOCThYATHUKA P
HMBpEMSHArpeBaHUABOABIAL, TODOPMYIIC A ;1o = PrAt

0) KOJIMYECTBO TEIUIOTHI, NOJyYEHHOE BOAON M paBHOE MOJIE3HON padoTe,

Q Harp. = Cm(tZ - tl)

8. PaccumTaiite K03((hULIMEHT MMOJIE3HOTO ACUCTBUS IEKTpOYaitHUKA 1O (opMyIie

N=—x 000%=———x100%

9. Pe3ynbTaThl ©13MEpEHUN U BBIUMCICHUN 3aHECUTE B TAOJHITY

Pa Bt Va M ° tl; OC At, Y t 2 OC ASJ‘I.TOKaSHH( QHarp.s HH( 1:]’%

KoHTpOoIBHBIE BOITPOCHI:

1. Kak paccuutarh KOJMYECTBO TEIJIOTHI, BBIIEISIOMIETOCS B MNPOBOAHUKE TMIPH
MIPOTEKAHUM IO HEMY TOKA, 3HAasl CONPOTUBIICHUE 3TOTO MPOBOJIHUKA?

2. Tlouemy cmmpanp 5JEKTpOYAHWKA W3TOTABIWBAIOT W3 TPOBOJHUKA OOJBIION
iomanu ceueHus? Jlaire pa3BEpHYTHIMOTBET.

3. IlpuBeautre mnpuMepsl IPYrHX HIIEKTPONPHUOOPOB, B KOTOPBIX HarpeBaTeIbHBIM
AJIEMEHTOM SIBJIIETCA crupalib. Yem 3Tu mpuOophl OTIIMYAIOTCS APYT OT Apyra?

4. Tlouemy mpu 3J€KTpOcBapKe OoJiblliee KOJIMYECTBA TEIJIa BBIACNAETCS UMEHHO B
MECTE€  COEAUHEHUS CBAPHBIX KYCKOB?

5. Ilouemy manmomorniHble MpuOOpsl HEBBITOAHBI? [loyeMy mpu MOJB30BaHUU TAKUMHU
pruOopaMu HEM30EKEH Mepepacxo] SHEPrun?

JlaGopaTopnas padora Nel5
«Omnpenenenue TeMnepaTypbl HUTH JAMIIbI HAKAJTUBAHUS»

Hean: onpenenutb  TeMmnepatypy  CBETSIIEWCS  HUTH  JIaMIlbl  HAKaJMBAaHMSL.
Oo6opynoBanme: uctoyHuk sekrponuranus BC-24M, namna HakanmBanus (6.3 B. uau
3.5 B.), Bompt™Merp (1o 15 B.), MwimuammepmeTrp, peocTarT J1abopaTOPHBIH,
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COE€IUHUTEIbHEIE MPOBO/JA.

IHocranoBka 3amaum.liccienoBarb 3KCIMEPUMEHTANIBHO 3aBUCHUMOCTH DJIEKTPUUYECKOTO
CONPOTHUBJICHUS HUTU HakKaja JamIbl OT TeMIepaTypbl. Pe3ynbTaThl MpeacTaBbTE
rpaduuecku, o rpaduKy OMpeAesuTe IEKTPUUECKOE CONPOTUBICHUE HUTH JaMIIbl MPU
0°C Ro | ecnu TemnepaTypHblii K03 (HUIMEHT Bolb()paMa. 3aBUCUMOCTD SIEKTPUYECKOTO
CONPOTHUBJICHUSI METAJIJIOB oT TeMnepaTypbl BBIpaXaeTcs dbopmyoit

R =RQ+a-0) (|\rpe R - ANEKTPUIECKOE COMPOTUBIICHUE METALIUYECKOTO 00pasiia

npu Temmneparype t; o - sjexrpuyeckoe comporusnenue ero mpu 0°C; o -
TEeMITepaTypHbIH KOAPGUIMESHT IICKTPUIESCKOTO COIMPOTUBIICHHSI JIJIsl JAHHOTO BEIIECTBA.
Ecin W3BEeCTHBI 3HAYEHHUs HIEKTPHYECKOTO COMpPOTHBIeHHs obpasia ompu 0°C u Fep
HarpeToM COCTOSIHMM, a TakKe TEeMIEepaTypHbld KOIPPUIHUEHT DSIECKTPUUYECKOTO
CONPOTHUBJIEHUS O, TO TeMmmeparypy t MOXHO BBIYHCIUTH 10  Qopmylie

t = (5 — 1) . i

R @ (2).
Breipakas temmeparypy B Tpamycax KembBuHa, moiydaeM Apyryro dopmyny s
OTIpe/IeTICHUS TEeMITepaTypHhI:
7= R

R,-a (3), raeT — abcotoTHas TeMIeparypa.

Conpotupienne % MOXHO ONIpenenuTh, UCHONb3ys MOKA3AHMS MUILIMAMIIEPMETPA U
BOJBTMETpPA, TMNpUMEHUB 3akoH Owma Uil ydacTKa  JJIEKTPUYECKOM  IIemHu.
Takum oOpa3zoM, JJisi CHATHSI 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTUBIICHUSI HUTH JIAMITBI
HaKaJMBaHUS OT TeMIepaTypbl HEOOXOAMMO HU3MEPUTH HAIpPSKEHHE Ha Y4YacTKe IIeTH,
coZieprKalleM Jamimy, npu Pa3JIMYHbBIX 3HAYCHUSX CHUJIBI TOKA.

Xo/1 padoThI:
1. ColGepute 2MeKTPUIECKYIO IIETb COTJIACHO PUCYHKY.
2. V3MephTe 3IEKTPHUSCKOE COMTPOTUBIICHHE HUTH JIAMITBI HAKAJTUBAHUS TIPH

KoMHaTHO# Temmneparype o . CumTaiite nonyueHHOE 3HAUEHHE IPUMEPHO PABHBIM
3JIeKTPHYECKOMY cOnpoTuBieHuo o mury mammsl npu 0°C.
b 3 Tlepememnias ABM>KOK peocTaTa, CHUMHUTE 3aBUCUMOCTD CUJIbI
J_£ TOKa OT HaIIpsIKEHUS.
K T 4 PaccuuTaiiTe 3JIEKTPUUECKOE COMPOTHUBICHUE HUTHU JIAMIIbI B
o ® U
HAarpeToOM COCTOSTHUU I nns kaxaou napel NOKa3aHUU
prOOpPOB.
5 [Ilo HaliieHHBIM 3HAYEHUSIM DJIEKTPUUECKOTO CONTPOTUBJICHUS HUTH

namnsl Fo p Ry u3BecTHOMY 3HAUEHMIO TEMIIEPATYPHOTO KOd((UIIMEHTa
3JIEKTPUUECKOTO CONPOTUBIIEHHS BoNbppama & =4.8-10"K™ ppruciute
TeMnepaTypy T HUTH JTaMIIbl, HCIIONb3Ys BhIpaxkenue (3).

6 PesynbTaThl H3MepEHUIi U BEIYMCIIEHUI 3aHECUTe B TaOIHILY:

Ne lo, A Uy, B RoOm | U, B I, A ReOm | T,K
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7. Ilo pe3ynpTaTaM U3MEPEHUN U BBIYUCICHUN IOCTPONTE TpaduK 3aBUCUMOCTH

ANEKTPUYECKOTO CONPOTUBIICHUS HUTH JIAMIIBI OT TEMIIEPaTypBI.

KoHTpOoIbHBIE BONIPOCHI.
1. ITouemy 351€KTpUYECKOE COMPOTUBIIEHUE METAJUIOB 3aBUCHUT OT TEMIIEPATYPHI?
2.I1loueMy B TaHHOI pabOTE IEKTPUUECKOE COITPOTUBICHUE HUTH JIAMITbI [P KOMHATHOM
TEMIIEPATYPE MOKHO CUUTATh MPUOJIM3UTEIBHO PABHBIM €€ 3JIEKTPUUECKOMY
conpotusneHuto mpu 0.C?

JlabopaTtopHnasi pa6ora Nel6
«U3mepenne IIC 1 BHyTPEeHHEr0 CONPOTUBJIEHUS] HCTOYHUKA TOKA).

Heas padorel: u3meputs J/]C 1 BHYTpEHHE CONPOTUBICHUE HCTOYHUKA TOKA.

Oo0OopyaoBanme: aMIepMeTp M BOJIBTMETP MIKOJBHBIE, PEOCTAT, COCAUHUTEIIbHBIE
MIPOBO/JIA.

Xo0a padoThl.

BHyTpeHHEe COMPOTHBIICHHE HCTOYHHKA TOKa MOKHO HM3MEPHTbh KOCBEHHO, CHSB

MIOKa3aHUsI aMIlepMeTpa W BOJILTMETPA IMPH 3aMKHYTOM Kiroue. JIjis omnpejeineHus

BHYTPEHHETO CONpPOTHUBJICHUS MCTOYHHKA TOKAa HYKHO JBaKIbl HM3MEPHUTh TOK H

HaNpsUKEHWE TP JBYX IOJOXKEHHUSAX JIBIKKA peocrata. Torga BHYTpPEHHEe
u,-u

COIPOTHUBIIEHUE HCTOYHHUKA OyIET paBHO: I = ﬁ ; a DJIC oynert paBHa: E = U; + Iir.

2 1

Ilopsi10K BBINOJHEHUS PA0OThI.

1.ITogroroBbTe B T€Tpaau TaOMUILY ISl 3aMMCU PE3YJIHTATOB U3MEPEHUI U BBIUYMCICHUM:

|1.A |2,A Ul,B U2 ,B R, Om E,B

2.Cobepure DIIEKTPUUYECKYIO II€TIh COTJIACHO cXeMbl. lIpoBeppTe NPaBMIBHOCTH
MOAKIIOYEHUS BOJIBTMETPA U aMIlepMeTpa.

3.IIpoBepbTe pabOTy 1ENU MPU 3aMKHYTOM U PA30MKHYTOM KJTIOUE.
4 N3mepbte DJIC UCTOUHMKA TOKA MPU PA30MKHYTOM KITIOUE.

5.CHUMHTE TIOKa3aHUs aMIlepMeTpa U BOJIbTMETpA MPU 3aMKHYTOM KIIOU€ MOpPH ABYX
MOJIOKEHUSIX JIBUKKA peocrara. Pe3ynbTaTbl M3MEPEHUM W BBIYMCICHHUM 3alUIINTE B
TaOIuUILy.

KoHTpoJibHBIE BOIIPOCHI.
1.ITouemy noka3zaHusi BOJITMETPA MIPU PA3OMKHYTOM U 3aMKHYTOM KIIFOUE PA3TUYHBI?

BriBos.

99



JlabopaTtopnasi pabota Nel7
«M3yveHne siBJIEHUS FJIEKTPOMATHUTHON HHIYKIMI.

Iear paGoThl: UcCICAOBATh SBJICHUE JICKTPOMArHUTHON WHAYKIIMU, TTIOBTOPUB OMBITHI
dapanes caenaTh BHIBOJI.

OO0opynoBaHMe: WUCTOYHUK THUTAHMS, MUJUIMAMIEPMETP, KaTYIIKH C CEepJACYHUKAMH,
IyrooOpa3Hblii MarHuT, BBIKJIIOYATENb KHOIOYHBIM, COEIMHUTEIbHBIE TMPOBOJA,
MarHuTHas cTpeinka (KoMIiac), peocrar.

TpeHupoBoYHbIE 321aHUS U BOIIPOCHI

1. 28 aBrycra 1831 r. M. @apaneii

2. B dem 3akmouaeTcs SBICHUE AIEKTPOMArHUTHOW HHIYKITHNA?

3. MaruutHbM IoTOKOM @ Yepe3 MOBEPXHOCTH IIOMAIBI0 S HA3bIBAIOT
4. B kakux enunuiax B cucreme CHU usmepsrorcs

a) MHAYKIUS MarHUTHOTO 1oJist [B]=

0) MarHuTHBIN OTOK [D]=

5. IlpaBuno JleHua no3BoisieT ONpeaeIuTh

6. 3anummure GopMyIy 3aKOHA 3JIEKTPOMAarHUTHON MHIYKLUU.

7. B dem 3axnrouaercss GU3NYECKUN CMBICI 3aKOHA 3JIEKTPOMAarHUTHON UHTyKIIUU?
8. Ilouemy OTKpBITHE SIBICHUS ANEKTPOMArHUTHOW MHAYKIIMU OTHOCAT K pa3psiiy
BEJIMYaNUIINX OTKPBITUM B 00J1aCTH PU3UKN?

IloAroToBKa K NPOBEACHHUIO PA0OTHI.

1. BcraButh B OJHY U3 KaTyIIEK >KEJIE3HBIM CEPJICYHUK, 3aKpPENUB €ro TraiKow.
[ToakmrounTh 3Ty KaTylIKy 4epe3 MUJUIMaMIEPMETP, PEOCTaT U KIIFOY K UCTOYHUKY
NUTaHusl. 3aMKHYTh KIIOY M C TIOMOIIbIO MAarHUTHOW CTPEJIKM OIPEIEIUTh
PacIoJIOKEHNE MArHUTHBIX TOJIFOCOB KAaTYIIKH C TOKOM. 3aUMKCHUpOBaTh, B KaKYIO
CTOPOHY OTKJIOHSIETCA IPU 3TOM CTpEiKa MUWLIMamiiepMeTpa. B panpHeimeM npu
BBITIOJIHEHUU PA0OTHI MOXKHO OyJET CYIUTh O PACIOJOKEHUM MArHUTHBIX TOJIFOCOB
KaTyIIKH CTOKOM IO HAIIPaBJICHUIO OTKJIIOHEHUS CTPEIIKA MUJUIHAMIIEPMETPA.

2. OTKIIOYWTH OT IIEMIM PEOCTaT M KII0Y, 3aMKHYTh MHUJUTMAMIIEPMETP Ha KaTYIIKY,
COXpaHUB MOPSAIOK COCTMHEHUS UX KIIEMM.

IIpoBeneHue 3KCriepuMeEHTa.

1. IlpucTaBuTh CEpACUHUK K OJTHOMY M3 MOJIFOCOB IyTOOOpa3HOT0 MarHuTa u
BJBUHYTh BHYTPb KaTYILIKH, HA0J0/1as OTHOBPEMEHHO 32 CTPEJIKOU
MUJITUAMIIEPMETPA.

2. IloBTOopuTh HAOMIO/IEHUE, BBIABUTAS CEPACYHHUK U3 KaTYIIKH, & TAKKE MEHSS
MOJIFOCA MATHUTA.

3. 3apucoBaTh CXeMy OMbITA U MPOBEPUTH BINOIHEHUE MTpaBuiia JIeHIIa B KaXKI0M

ciryyJae.

Pacnonoxxuts BTOpyIo KaTyLIKy psIOM C IEPBOM TakK, YTOOBI UX OCH COBIAJAIIN.

BceTaBuT B 00€ KaTylIKH KEJIE3HbIE CEPICYHUKN U IPUCOECINHUTD BTOPYIO KaTYIIKY

Yepes3 BBIKIK0YATEb K HCTOYHUKY [TUTAHUSA.

oa s
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6. 6.3ambikast 1 pa3MbIKasi K04, Ha0JII01aTh OTKIIOHEHHE CTPEIKU
MUJUTHAMIIEPMETPA.
/. 3apucoBaTh CXe€My OIbITa U MPOBEPUTH BBINIOJHEHUE MTpaBuia JIeHa.

PA3JIEJI 4 KoJsie6anusi ¥ BOJIHbD)
3ananue 1.KoHTpoabHBIE BOIIPOCHI 110 TeMe «MexaHnuecKue Kojie0aHus U BOJHBDY

1.Kakoe aBuxeHHE Ha3bIBAIOT KOJIEOATEIbHBIM?

2.Kakue kosie0aHusl Ha3bIBAIOT FTAPMOHUYECKUMU?

3.Kakue konebaHusl Ha3bIBAIOT CBOOOHBIMH?

4.JlaitTe onpeneneHus Nepro/ia, YaCTOThl U AMIUIUTY/IbI KOJIe0aTEIbHOTO JBUKECHMUS.
5.I1lo xkakOMy 3aKOHY HU3MEHSETCSI CKOPOCTh, YCKOPEHHUE MPHU CBOOOJHBIX MEXaHUYECKUX
KOJIeOaHUIX?

6.0t yero 3aBUCUT NepUO KOJIeOaHUsI MAaTEMAaTUYECKOTO, TPYKUHHOTO MasiTHUKA?
7.0numuTe npolecc MpPEeBpalleHUss BSHEPruuM Mpu  KoJIeOaHUSX MaTeMaTUYECKOro
MasiTHUKA?

8.OT uero 3aBUCUT NOJIHAs HEPTUS KOJIeOtoIerocs rena?

9.Kakue Mmexannyeckue KojieOaHUsI HA3bIBAIOT BHIHYKJICHHBIMU?

10. Kakoe siBieHHE HA3bIBAIOT MEXAHUYECKUM PE30OHAHCOM?

11.YT1o Ha3pIBaETCSl BOJIHON?

12. KakoBbl IpHUYKMHBI BO3HUKHOBEHUS BOJIH?

13. Kakue BOJIHBI Ha3bIBAIOTCA MONEPEUYHbIMU? B Kakux cpeliax OHU BO3SHUKAIOT?
14. Kakue BOJHBI Ha3bIBAIOTCA MPOI0OIbHBIMU? B Kakux cpeaax OHM BO3HUKAIOT?
15. Yrto Ha3bIBaeTCS JUIMHOUN BOJHBI?

16. ®opmysa CKOPOCTH BOJHBI, OT YETO OHA 3aBUCUT?

17. Yto Ha3biBaeTcst MHTEp(epeHLnel BOIH, KOT€PEHTHBIMH BOJTHAMU ?

18. Uto Ha3wiBaeTCs nudpakimeii BOH?

19. Kakue BoJHBI Ha3bIBalOTCA 3BYKOBbIMU? MHbpazBykom? YnbTpazBykom?

3aganue 2. Pemenue 3agau 1 no teme «MexaHuyeckue KoJae0aHUsI U BOJTHbD)
Bapuanr 1

1. Mastauk coBepiaetr 60 konebanuit 3a 1mMuH. HaliTu nmepuo, 4acToTy U IMUKINYECKYIO
4acTOTy KojeOaHuH.

2. Onpenenuth NeproJl KojieOaHU MaTEMaTUUECKOTO MasSTHUKA JITTUHOHN 2,5M.

3. B okeanax gnuHa BosiHbI nocturaetr 300M. Onpenennte CKOPOCTh paclpOCTPaHEHUS
BOJIHBI, €CJIM TIEPHUO/T KoJiebaHu yacTuil B BosiHE 60c.

4. Yto xonebsieTcs, Kor/ia 3By4UT CKpHUIIKa?

5. Kro B mozere ObICTpee MalleT KpbUIbSIMH: IIMeIh WM Komap? Kak 3TO MOXXHO
ONPENETUTD?

Bapuant 2

1. Maremarnuecknii MasTHUK coBeprin 180 momHbIX Kojebanuit 3a 72¢. OnpenenuThb
MEepUO U YacTOTY.

2. KakoB mepuon konebanmii Tpy3a maccoir 0,1Kr, MOABEMIEHHOTO K TPYXHHE C
xecTkocThio 10 H/m?

101



3. PaccrosiHue 10 mperpajibl, OTpaxkaroile 3ByK, paBHO 68M. Uepe3 CKOIbKO BpEMEHHU
YEJIOBEK YCIBILINAT 3X07

4. TIponoJbHBIMU WM TOTIEPEYHBIMU SBJISIOTCS BOJIHBI, PACIIPOCTPAHSIONIMECS B CTPYHE
TUTapbI?

5. I1pu nonete OOIBIIMHCTBO HACEKOMBIX M3/IaI0T 3BYK. UeM OH BbI3bIBAETCS?

Kpurepun onieHku:

Bcero 5 3zapannii:

1 3aganme -5 0ajoB;

2 3ajaHue - 5 OaJIJIOB;

3 3agaHue -5 0ajoB;

4 3amanue - 1 6amn;

5 3amanwue - 1 6a.

17 6an0B - oIeHKa «5»;

12 6an10B - OLICHKA «4%;

7 0ajIoB - OIICHKA «3»;

6 0ajII0B M MEHEE - OLICHKA «2».

3ananue 3Tect no Teme «MexaHuveckue KoJ1e0aHUSA U BOJHBD)
Bapuanr 1
1. Ilokazan rpaduk 3aBUCUMOCTH CMEIICHUS KOJeOIomerocss Tejla OT BpPEMEHHU.
Onpenenute 4acTOTy KoJieOaHUM 3TOTO Tea.
A. 10 T'm;
b. 0,2 I'm.
B. 1Tm.
I'.0,1TI.
2. Onpenenute Nepuo KojieOaHU MaTEMAaTUUECKOTO MAasTHHUKA, el JyinHa HUTH 40cMm.
A.dm. b. &m. B.16m. I'. 20m
3. Teno xonebnercss BHoab ocu X 1o 3akoHY X(t) = Scosl0 m t. Onpenenute mepuos
konebanuit T nanHoro Tena.
A. T=5c. b. T =n/5c¢. B. T =10 nc. I'. T=0,2c.
4. Maccy rpy3a MaTeMaTH4e€CKOro MasTHUKA yMEHbIIWIM B 2 pa3a. Kak mpu sTtom
W3MEHWICS Mepro/ KojieOaHUu MasTHUKA?
A. VBenmauics B \2 pasa. B. YMmeHbmmics B V2 pasa.
B. Ymenpmmncs B 2 paza. I'. He nsmenuics.
5.Konebaronuiicsa Ha Mpy)UHE TPy3 32 MPOMEKYTOK BpemeHH t = 12 ¢ coBepiiaet n = 60
koJiebanuii. Onpenenure nepuoj kojaedanuii rpysa T.
A.T=5c. b. T =2c. B. T=0,5c. I'T=02c
6.JIrocTpa packauuBaeTcs 1ocje OJJHOro Toauka. Kakoii 3To Tun kojiebanuii?
A. Crobonnbie. b. Beinyxxnennsie. B. ABrokonebanus. I'. Ynpyrue konebanus

7.11o kaxoit popmyiie BeraucsieTcs nepuoj T kosedaHuit MaTeEMaTHIECKOTO MasSTHUKA?
A. 2mV(k/m) B. 2mV(l/g) B. 2mV(g/l) . 127 \(/g) T N(g/l)

8.B Kakux cpenax MOTyT paclpOCTPaHATHCA NMPOJOJIbHBIE BOJIHBI?
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A.Tonpko B raszax. b.Tompko B xuakoctsax. B.Tompko B tBepabix temax. I'.Tomnpko B
KUJKOCTAX U TBepAbix Tenax. . Tonbko B xkuakocTsax u razax. E.B razax, xxuakoctsax u
TBEPBIX TEJaX.

9. Ckopoctb 3Byka B Bo3ayxe 330 m/c. KakoBa mmvHa 3BYKOBOM BOJHBI IPH YacTOTE
koJsie0anuii 100 I'a?
A. 33 km. b. 33 cm. B. 3,3 M. I'.0,3 M.

10. Kakue u3 mepeduClICHHbIX YCIOBUM SBISIIOTCA O0S3aTeNbHBIMU ISl HAOIIOACHUS
SIBJICHHSI HHTEP(EpEHITNN BOTH OT ABYX MCTOYHUKOB?

1. OnuHakoBas yacTora.

2. IlocrossHHAS BO BpEMEHHU Pa3HOCTH (a3 KoJieOaHu .

3. OnuHakoBa aMIUIUTY1A.

A. Tomnbko 1. b. Tonpko 2. B. Tompko 3. 1. 1u 2. JI. 1 u3. E.2u 3. K. 1,2 u 3.

Bapuant 2

1. Ilokazan rpaduk 3aBUCUMOCTH CMEIICHUS KOJEOIOMmEerocss Tejla OT BpPEMEHH.
Omnpenenure nepuoj KojaeObaHuit 3Toro Tena.

A.10¢c;

b.0,2 c.

B. lc.

I.0,1c.

2. Onpeaenute Nepuo KojieOaHU MaTEMAaTUUECKOTO MAasTHHUKA, €U JuIHa HUTU 90cMm.
A.dm. b. 6m. B.12m. I'. 20m

3. Teno konednerca BAoAb ocu X 1o 3akoHy x(t) = 10cos 0,4 m t. Onpenenute nepuon
kosieOanuii T maHHOTO TENAa.

A. T=5c. b. T = n/5c¢. B. T =10 nc. I'. T=0,2c.

4. Maccy rpy3a MaTeMaTH4eCKOro MasTHHMKa YMEHbIIWIM B 2 pasza. Kak mnpu sToM
WU3MEHWICS Mepro KojieOaHui MasiTHUKA?

A. VBemmamics B \2 pasa. B. YMeHbmmics B V2 pasa.

B. YMmenbmuncs B 2 paza. I'. He uzmenuics.

5.Konebarouuiicss Ha Ipy)XUHE TPy3 32 TPOMEKYyTOK Bpemenu t = 10 ¢ coBepiraer n = 50
konebanuii. Onpenenure nepuoa koaedanuit rpysa T.

A.T=5c. B.T =2c. B. T=0,5c. I'T=02c

6. Kaxoii Tun konebanuii HabM01aeTcs MPU KayaHUU MasiTHUKA B yacax?
A. Crobonnbie. b. Beinyxnennsie. B. ABTrokonebanus. I'. Ynpyrue konebanus

7. I1o xakoii (popmyJie BEIYUCIISIETCS YacTOTa V KOJIeOaHsl MaTeMaTHYeCKOT0 MasiTHUKA?
A. 2m\(k/m) B. 2nV(l/g) B. 2nV(g/1) I. 1272 \(/g) L N(g/l)

8. B kakux cpeflax MOTYT PaclpOCTPAHATHCS MOMEPEYHBIE BOJTHBI?

A.Tonpko B raszax. b.Tompko B xuakoctsax. B.Tompko B tBepabix temax. I'.Tonpko B
KUJIKOCTAX U TBepAbIX Tenax. . Tonbko B xkuAKOCTAX U razax. E.B razax, :KuakocTsax u
TBEPABIX TENAX.
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9. Ckopoctb 3ByKa B Bozayxe 330m/c. KakoBa yacToTa 3ByKOBBIX KOJICOAHHI, €CIIA IJTUHA
3BYKOBOM BOJIHBI paBHa 33 cM?

A.1000I'a. 5. 100 I'. B. 10 I'm. I'. ~10000 I'm.

10. Kakue u3 mepedyuciIeHHBIX YCIIOBHI HE SBIISICTCS OOs3aTelbHBIM JJIsI HAOJIIOACHUS
SIBJICHUS UHTEP(PEPEHITUN BOJH OT ABYX UCTOYHUKOB?

1. OnuHakoBast 4acToTA.

2. IlocTostHHAS BO BpeMEHHU Pa3HOCTh (ha3 KoeOaHui.

3. OnuHakoBasi aMIUIUTYAA.

A. Tonsko 1. b. Tonsko 2. B. Toapko 3. 1. 1 u 2..

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1anunii;

«4» - BBITIOJIHEHBI MPABWIBHO & - 9 3a1aHuii;

«3» - BBINIOJIHEHBI MPABWILHO 6 - 7 3a71aHUl;

«2» - BBINOJIHEHBI PABWIIBHO S 3aIlaHUM.

Tema 3.6. JjieKTpOMarHuTHbIE KOJIe0aHUsA M BOJIHBI. IlepeMeHHbIIT TOK

3ananue 1. KOHTpOJIbHBIE BONPOCHI MO TeMe «JJEeKTPOMATHUTHbIC KOJIe0aHUNA W
BOJIHBI. [lepeMeHHBIN TOK)

1. Kakum o00pa3omM BO3HUKAIOT CBOOOJIHBIE KoJieOaHUS B KOJI€OATETLHOM KOHTYpE
®opmyna ToMcoHa.

. Kakue xonebanust Ha3pIBaIOT 3aTyXarOMUMU ?

. Kakue snektpoMarHuTHbie K0JieOaHUs HA3bIBAIOT BHIHYXKICHHBIMU?

. Kakoli Tok Ha3pIBatOT NEPEMEHHBIM?

. Kak ocymiecTBisieTcss reHepupoBaHUE IEPEMEHHOTO TOKA?

. Kakoe ycTpoiicTBO Ha3bIBatOT TpaHchopMaTopom?

. Kak ycTpoen Tpanchopmartop u uem omnpezensiercs kodgpduiiueHTt tTpanchopmanuu?

. Uemy paBHa MOIIIHOCTH B IIE€TIH MEPEMEHHOTO TOKA?

9. PacckaxxuTe 0 MOJy4YeHUH, IIEpeaade 1 pacrpeleIEHUN dIEKTPOIHEPTUU.

10. Kak onpenensitorcst aeiicTBytonue (3P GeKTUBHBIC) 3HAUCHUS TOKA U HAIIPSKEHUS?

11. YTo Takoe 31eKTPOMAarHUTHOE TOJe?

12. YUTo Ha3bIBaeTCs DIEKTPOMATrHUTHHIMU BOJTHAMU?

13.Yto Ha3biBaeTCS JJMHOW SJICKTPOMArHUTHOM BOJHBI? CBS3b JJIMHBI BOJHBI CO
CKOPOCTBIO M YaCTOTOM.

14. TlepeuncnuTh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

15. Uctopus nzobperenus paano A.C. IlonoBbim

16. IlpuHLMIIBI PATUOCBA3H.

17. Ha3zoBuTe Ha3HaYE€HHUE OCHOBHBIX JIETaNIEH JETEKTOPHOIO PaJAHOIIPUEMHUKA.

19. B ueM 3akiro4aeTCsl IPUHLUN PATAOTOKAIUN?

20.Kak ocymiecTBisieTcst TeIEBU3MOHHAS TIepeaaya’?

[c BN I NV, [ SRS B )

3ananue Pemenue 3a1a4 1 no teme «JIeKTPOMATHUTHBIE KOJICOAHUS M BOJIHbD»
Bapuanr 1

1. Haiigute ammmrygHoe 3HadeHue OJ[C MHAYKUMM, HABOJMMOW NpPH BpalleHUU
PSIMOYTOJIbHOM PaMKH B OJTHOPOJHOM MarHWTHOM II0JI€ C YTIIOBOW CKOPOCThIO 628 pan/c,
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ecn miomans pamki 2,0-10% M°, mHmykums maramtHOro moms 0,4Tia, Ha paMKy

HaBuTO 100 BUTKOB.

2. PaccuuTaiiTe 4acTOTy MEPEMEHHOI0 TOKa B I€NH, COJAEpXalleil KOHJEHCATOp
3JIEKTPOEMKOCTHIO 2,0 10° ®, eciut oH OKa3bIBacT TOKY CONpoTUBIEHHUE 2,0° 10°Om.

3. Onpenenute DJIC uHIyKuuu, Bo30yX)JAacMyr0 B KOHType, ecid B Hem 3a 0,02¢
MarHuTHBIN TTOTOK paBHOMEpHO ymeHbiaercs ot 1,0B6 1o 0,8 B6.
4. Kak U3MEHUTCS HaKajl JIaMITbl €clid KOHAeHcaTop OyAeT MpoOUT U 1IeTlb B 3TOM MECTe
3aMKHETCS?
5. [louemy He MPUMEHSIOT JIJIsI OCBEILICHUS TIEPEMEHHBIN TOK ¢ yactoToi 10-15 I'u?

Bapuanr 2

1. Haiigute ammumrygHoe 3HadeHue OJ[C WHAYyKIMM, HABOJMMOW NpPH BpalleHUU
MPSAMOYTOJIBHOM pAMKXM B OJHOPOJHOM MarHUTHOM IIOJIE€ C YIVIOBOM CKOpOCThIO 1256
pajn/c, eciu IIolaab paMKu 4,0-10'2 MZ, nHAYKOUs marautHoro nousst 0,8Tn, Ha pamky
HaBUTO200 BUTKOB.

2. PaccuuraiiTe YacTOTy MEPEMEHHOrO0 TOKAa B IEMHU, COJAEpXkallell KOHIeHCATOp
AIEKTPOEMKOCTHIO 4,0 10"° @, ecim oH okazbIBacT TOKY conpotuieHue 4,0 10°Om.

3. Ompenenure DC wmHAyKIuu, Bo30yXkJAaeMyl0 B KOHType, eciau B Hem 3a 0,04c
MarHUTHBIN MOTOK paBHOMEPHO yMeHbInaercs ot 2,0B6 1o 1,6 BO.

4. MoXHO M OJHOBPEMEHHO MO OJHOM M TOW K€ IeNH MepeaaBaTh MOCTOSHHBIA U
BBICOKOYACTOTHBIN MTEPEMEHHBIN TOKH.

5. Belgensercs M 3HEpPrUs B IENU TMEPEMEHHOTO TOKa, COJACPKAIIEH TOJBKO
KOHJICHCATOp, €CJIU aKTUBHBIM COMPOTUBIICHUEM MOXKHO MpeHeOpeyn?

Kpurepum ouenkmu:

Bcero 5 3amanmnii:

1 3aganme -5 0amos;

2 3aJaHue - 5 0aIoB;

3 3agaHmue -5 0ajos;

4 3ananue - 1 6amr;

5 3amanue - 1 Gam.

17 6annoB - oLEHKa «5»;

12 GayuIoB - oLICHKA «4»;

7 0ajIoB - OIICHKA «3»;

6 0aJUIOB U MEHEE - OILICHKA «2).

Pemienne 3a1a4 2. nmo temMe: «DJIeKTPOMATHUTHBIE KOJIeOaAHUS U BOJHBD)
Bapuanr 1

1. Onpenenure 4acToTy paguonepeaaTyrKa, paboTaroero Ha BOJIHE IJIMHON 15Mm.
2. Onpenenure JJIUHY JICKTPOMArHUTHBIX BOJIH B BO3JIyX€E, U3JTy4aeMbIX K0JieOaTeIbHBIM
KOHTYPOM, €EMKOCTbI0 6H® 1 MHAYKTUBHOCTHIO 0,024 ['H.
3. OmnpenenuTh 4acTOTy pPaJMOBOJIH, €CIU €€ JJTMHA BOJTHBI 3MM.
4. MoryT 11 B KOHTYpE, COCTOSIIEM M3 KOHJEHCATOpa M aKTUBHOTO CONPOTHBIICHMUS,
BO3HHKATh CBOOOJIHBIE KOJIEOAHMS?

5. Tlouemy 3amupaeT WM COBCEM MPEKpaIlaeTCsl PaguoONpUeEM B aBTOMOOWIIAX MpH
MPOE3/I€ UX MO MOCTOM WJIA B TOHHEJISIX?
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Bapuant 2

1. Onpenenute 4acTOTy paguornepenaTdrKka, paboTaloMEro Ha BOJIHE JUIMHOM 60M.

2. OnpeaenuTe JIMHY JIEKTPOMArHUTHBIX BOJH B BO3AYXE, U3JIy4aeMbIX K0JIeOaTeIbHBIM
KOHTYpPOM, eMKOCThIO 12 H® u uHaykTtuBHOCTHIO 0,048 I'H.

3. OmnpenenuTh 4acTOTy PaJMOBOJIH, €CJIU €€ JUTMHA BOJTHBI OMM.

4, Moryr M B KOHTYpe, COCTOAIIEM KATyIIKd WHIYKTUBHOCTH U aKTHUBHOIO
CONPOTHUBJICHUS, BOSHUKATh CBOOOIHBIC KOJICOaHUS?

5. [louemy 1pu CBSI3U Ha KOPOTKHUX BOJIHAX IMOJIYYarOTCS 30HBI MOJTYAHUS?

Kpurepuu oneHok:

Bcero 5 3anpanuii:

1 3aganme -5 6ammos;

2 3amaHue - 5 0aJUIOB;

3 3amanue -5 0aJlIoB;

4 3amanue - 1 6amn;

5 3amanue - 1 6amn.

17 6aiIoB - oLeHKA «5»;

12 GayIoB - OLICHKA «4»;

7 0ajI0B - OIICHKA «3»;

6 OaIOB M MEHEE - OIICHKA «2).

3ananue Tect no Teme «JJIEKTPOMArHUTHbIE KOJI€0aHUSA U BOJIHbBI»

Bapuanr 1

1. DrekTprdeckue KoneGaHms B KOIeOaTeIbHOM KOHTYpE 3a1aHbl ypaBHeHHeM =107C0S
20t (Ko). Uemy paBHa aMIIIuTy1a KojieOaHuit 3apsaa?

A. 107 Kn1. B.cos 20t K. B. 20t K. T'. 20 K.

2.Ilepuoa cBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHWH B KOJEOATEIIbHOM KOHTYPE paBeH
10 cexynpl. UeMy paBHa LUKIHYECKAs YACTOTA KOJNCOAHMI B KOHTYpe?
A.2*10°nTu.  B.2*10°nTu. B.2*10°Tu. TI.2Tw.

3. Kak uzMmeHuTcst mepro]; CBOOOIHBIX KOeOaHul B KOHTYPE, €CIIM €eMKOCTh YMEHBIIIUTCS
B 4 paza?

A. YmMmenbuted B 2 paza. b. YBenuuurcs B 2 pa3za.

B. Ymenbmutes B 4 paza. I'. YBenuuutes B 4 paza.

4. [lelicTByrolee 3HAUEHUE HANIPSKEHUS HA YYACTKE LIEMHU MEPEMEHHOTO TOKa paBHO 220
B. YUemy paBHa aMIIIUTy/1a KOJeOaHMs HAMPSXKEHUS HA 9TOM YYacTKE LIETIH.

A.220B. B.440B. B.220+/2B. T.220+/2B.

5. Tlpu snmekTpuyecKux KoJieOaHUSAX B KoyieOaTeIbHOM KOHTYpE CHJIa TOKa B KaTYIIIKE
u3MeHsercs 1o 3akony i=2 cos 100t (A). Uemy paBHa aMIUIATY1a KoJieOaHU# criia TOKa?
A.002A. B.2A. B.100A. T.2*10*A.

6. KoHTyp paavonpueMHHMKa HAacTpOEH Ha JUIMHY BOJHBI 50M. Kak HyXHO HM3MEHUTH
€MKOCTh KOHJEHCATOpa KoJeOhaTeapHOro KOHTypa MPUEMHHKA, YTOObI OH ObLI HACTPOEH
Ha BOJIHY JJIMHOM 25 M?
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A. YBenuuuTs B 2 pasa. b. YBenuuuts B 2 paza.
B. YMenbmnth B 2 pasa. I'. YmenbmuTs B 4 pasa.

7. C HmOMOLIBIO KAakoro »3JEMEHTAa JETEKTOPHOIO PaAUONPHEMHHUKA OCYIIECTBIISIETCS
JIETEKTUPOBaHUE?
A. muon. b. xonebarenbHbll KOHTYp. B. anTeHHa. I'. rpOMKOTrOBOPHUTENb.

8. Ha xakoM CBOICTBE 3JIEKTPOMArHUTHBIX BOJIH OCHOBAHO JIEHCTBHUE pauosiokaTopa?
A. otpaxenue. b. npenomnenue. B. untepdepenius. I'. nonspuzarus.

9. Ha xakoM NpHMEpHO pacCCTOSHUU OT PaaMOJIOKATOpPa HAXOAMUTCSA CAMOJIET, €CIHU
OTPAKEHHBIM OT HETO CUTHAJI IPUHUMAIOT Yepe3 10™ ¢ mocie MOMeHTa MOCHLTKH?
A.3*10'm.  B.15%10'm. B.3*10%m. T.15%10%wm.

10 .Ha kakoi mjuHE BOJIHBI pabOTaeT paguomnepeaaTdyHK, €CIM 4YacToTa KoJjiebaHuid 1
MI'11?
A.300m. B.100Mm. B.3Mm. TI.Iwm.

Bapuanr 2

1. DnekTpruecKre KonebaHus B KOIeOaTeIbHOM KOHTYpE 3a4aHbl ypaBHeHHeM =10°cos
30t (Ku1). Uemy paBHa ammuintyaa kojiebaHui 3apsijga?

A. 10° Ku. B.cos 30t K. B. 30t Ko T 30 K.

2.Ilepuop cBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIEOAHUH B KOJEOATEIIbHOM KOHTYPE pPaBEH

10 cexynpl. UeMy paBHa LUKIHYECKAs 9ACTOTA KOJNCOAHMI B KOHTYpE?
A.2*10°%Tu.  B.2*10°%tTu. B.2*10°Tum.  T.2Tn

3. Kak u3MeHUTCS Nepuoja CBOOOJHBIX KOJIEOAHWU B KOHTYpE, €CIM WHIYKTUBHOCTH
yBenuuutcs B 4 paza?

A. YMenbmutcs B 2 pa3a. b. YBenuuutcd B 2 pasa.

B. Ymenbmutes B 4 paza. I'. YBenuuutes B 4 pa3sa.

4. [lelicTBytollee 3HAUCHUE HANIPSKEHUS HA YYACTKE LIEMH MEPEMEHHOTO TOKa paBHO 120
B. YUemy paBHa aMIuTy1a KojaeOaHusl HAPSDKEHUSI HA 9TOM YYaCTKE IIETIH.

A.120B. B.240B. B.120+/2B. T.120+/2B.

5. Ilpu snekTpuueckux KojeOaHHAX B KoJeOATeTbHOM KOHTYpE 3apsl KOHIEHCATopa
usMensietcs mo 3akony =0.01 sinl10t (Ki). Uemy paBHa 1uKiInyecKkas 4actora?
A.0,0ITu.  B.10tTm.  BsinlOtfu.  TI. 107 T

6. Kontyp pammonpueMHUKa HACTpOEH Ha JIMHY BOJHBI S0M. Kak HYXHO H3MEHHTh
WHIYKTUBHOCTb KaTYIIKHA KOJIeOATEILHOTO KOHTYpa MPUEMHUKA, YTOOBI OH ObLIT HACTPOCH
Ha BOJIHY JIJTMHOU 25 M?

A. YBenuuuTh B 2 pasa. b. YBenuuuTs B 2 pasa.

B. YMenbmnth B 2 pasa. I'. YMmenbmuTs B 4 pasa.
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7. C moOMOWLIbI0 Kakoro 3JIEMEHTa JETEKTOPHOIO PaJMONPHEMHHKA OCYLIECTBISETCS
HacTpoOMKa Ha 4acTOTY Mepearole pauoCTaHIIM?
A. muona. b. xonebarenbHbll KOHTYp. B. anteHHa. I'. r(pOMKOrOBOpHUTENb.

8. Ha xakoM CBOWCTBE 3JIEKTPOMArHUTHBIX BOJIH OCHOBAHO JIEHCTBUE paJrookaTopa’?
A. orpaxenue. b. npenomnenue. B. untepdepenius. I'. nonspuzarus.

4
9. Camoner HaxomuTcs Ha pacctosHuu 6*10° M oT paamonokaropa. Yepe3 CKOJIBKO
OPUMEPHO CEKYyHJ OT MOMEHTa TOCBUIKM CHUTHajla MNPUHUMAETCS OTPAKEHHBIH OT
camoJieTa curHan?

A.2*10%c. B.4*10%c. B.10%c. r.ﬁ*lo"‘ c.

10. Ha kakoii mimHE BOJIHBI paboTaeT paguomnepenaTdyK, €CId YacToTa KojieOaHui 3
MI'n?
A.300m. B.100MmM. B.3Mm. TI.1m.

Kpurepuu ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1aHMi;
«4» - BBITIOJTHEHBI PAaBUJIBHO 8 - 9 3amaHui;
«3» - BBIIIOJIHEHBI TPABUIIBHO 6 - 7 3a1aHNN;
«2» - BBITIOJIHEHBI IPABUJIBHO 5 3aJaHUM.

JlaGopaTopHasi pabGora Ne 18
3aBHMCHMMOCTDH NMEPHOIA M YACTOTHI CBOOOIHBIX KOJI€OAHUI HUTSTHOTO0 MASITHUKA OT
€ro JJIUHbI.

Heab padoThI: BISICHUTh, KaK 3aBUCUT MEPUOJ M YacTOTa CBOOOJHBIX KOJEOAHHM
HUTSHOT'O MasgTHHUKA OT €ro0 JIUHBI.

OO0opynoBanme: mITaTUB ¢ My(PTON U JaNKOH, MIAPUK C MPUKPEINIEHHON K HEMY HUTBIO
mmHOM 130 cM, IPOTSIHYTOM CKBO3b KYyCOYEK PE3UHBI , Yachl C CEKYHIHOW CTPEJIKOM WA
METPOHOM.

Yka3zanus k padorte

1. Ilepeuyeptute B TETpaab TaOJIHUILy ISl 3aIIUCH PE3YJIbTaTOB U3MEPEHUI 1 BHIUMCICHUN.
2. YKpenure KycO4YeK PE3NHBI C BUCALIUM Ha HEM MAasiTHUKOM B JIAIIKE
IITAaTHBA, KaK MIOKa3aHO Ha pUCYHKE. [Ipu 3TOM miiMHa MasiTHHUKA AOJDKHA
OBITh paBHA 5 CM, KaK yKa3aHO B TaOJUIIE JIS TIEPBOTO OMbITA.
Jlmunay | MasiTHUKA U3MEpSTE TaK, Kak MOKa3aHO Ha PUCYHKE, T. €. OT
TOYKH IMOJBECA 10 CEPEANHBI IIAPUKA.
3. Iyt mpoBeeHUs IEPBOTO OIBITA OTKJIOHUTE IIAPHK OT MOJIOKEHUS
\  paBHOBecHs Ha HEOObLIYI0 aMmIuTy Ry (1—2 cM) u otycrute. M3mepbre

Puc. 183 IPOMEXYTOK BpeMeHH t, 3a KOTOpbIi MassiTHUK coBepIMT 30 MOJIHBIX KOJie-

Oanuii. Pe3ynbraThin3MepEeHUH 3aMUIIUTE B TAOJIHILY.
4. IIpoBeauTe OCTaIbHBIE YETHIPE ONBITA TAK )K€, KaK U nepBblid. 1Ipu aToM
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MHY | MasTHHUKa KaK[IpIid pa3 yCTaHABJIMBANTE B COOTBETCTBUM C €€ 3HAUCHUEM, YKa3aH-
HBIM B TaOJUIIE JIJIsl JAHHOTO OIbITA.
5.JIns  kaxmoro M3 OATH  ONBITOB  BBIYMCIWTE M 3alMIIATE B  TaOIHIly

3HaveHusnepuoaa T Koaebanui MasTHHUKA. T ., =t/N
CR3pdecKad N onteiTa 1 2 3 4 5
BCAMYdHHEA
I, cm 5 20 45 80 125
N 30 | 30 30 30 30
t,c
T, c
v, I'no

6.BerancinTe TeopeTHYecKoe 3HaueHUe | HUTSHOTO MasTHHUKA o dopmyse T = 2n\/€/g :
Yckoperue g = 9,8 m/c?.

7. 17151 KaXKJI0TO M3 TSITH OIBITOB PACCUUTANTE 3HAUYEHUS YACTOTHI V KOJCOAHUI MasiTHUKA
1o popmyne: v = 1/T wimm v = N/t. [lomydeHHbIe pe3yabTaThl BHECUTE B TAOIHITY.
8.Crenaiite BBIBOABI O TOM, KaK 3aBHUCAT IIEPUOJA M YaCTOTa CBOOOJHBIX KOJcOaHUM
MasiTHUKA OT €ro JJIMHBI. 3alUIITUTE 3TU BBIBOIBI.

9./lonomauTenpHOE 3amanue. MccmenoBaTh 3aBUCHMOCTD MEPHOJa KOJIeOaHUH HUTSHOTO
MasATHHUKA OT aMILTUTY bl KOJIEOaHUH.

A) OTKJIOHUTE MasTHUK (IJTMHOM 45 CM) OT MOJI0KEHUSI PABHOBECHUS HAa 5 CM U OTIYCTHUTE.
b) U3mepbTe Bpems, 3a KOTOpoe MasiTHUK coBepiiaeT 10 moaHbIx KoneOaHuil.

B) [ToBTOpHTE ONBIT C aMITUTY 10 KOsieOaHwuii 3 cMm.

10.I') Jlna kaXmoro OmbITa BBIYUCIWTH MEPUOJ KOJIEOAHWN HUTSAHOTO MASTHHKA IO
dopmyite T, = t/N

JlaGopaTopnas padora Ne 19
«HAYKTHBHbIE 1 eMKOCTHOE CONIPOTHBJICHHS B LENH EPEMEHHOI0 TOKA)
Hean: N3yunTh 3aBUCUMOCTh €MKOCTHOTO M MHJIYKTUBHOTO COMPOTHUBIICHUS] OT YaCTOTHI
MEPEMEHHOTO
TOKa MPHU MOCTOSHHBIX TTapaMeTpax 3JIEMEHTOB.
Oo0opynoBanme: aMIepMeTp, BOJIBTMETP, HWCTOYHUK TOKA, PE3UCTOP, KaTyllKa
WHIYKTUBHOCTH, KOHJICHCATOP, T€HEPATOP.
Teopernyeckas cipaBKa.
[TpousBeeHre MUKINYECKON YaCTOThI ® HA MHIYKTUBHOCTH L Ha3bIBalOT MHAYKTHBHBIM
conporuBjeHuemM: X, = - L
Benuuuny, 0OpaTHYIONPOU3BENCHUIO ITUKINYECKONM YaCTOThI (HA AJIEKTPOEMKOCTh
C,Ha3bIBAlOT eMKOCTHBIM conpoTuBjennem: Xc = 1/ @«C
IHopsinok BbINOJIHEHNSI Pa0OThI:
). Katyrika B 1emnu mepeMeHHOT0 TOKa.

1. cobpars mens, 3aaaTh napameTpsl — pesuctop R = 100 Om; momHOCTH P = 500 BT;
UHIYKTUBHOCTH KaTymiku L = 100MI'n = 0,1rH; Hanpsbxkenue Ha renepatope U = 1008
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2. VI3MeHss 4acToTy TeHeparopa, 3aucaTh OKa3aHus BOJIbTMETPOB (HANPSKEHUS Ha
pesucrope Uru

HanpspkeHue Ha katymke UL) B Tabnuiy 1

v, I'n 50 100 150 300
Ug, B 95 84 72 46
U,B 29 53 68 88
LA
XL,
Om

3. Paccunrtarh 3HaYeHHE TOKOB, TEKYIINX B I[N, B 3aBUCUIMOCTH OT YaCTOTHI (17151 3TOTO HAI0
HaIpsSHKEHUE  Ha Pe3UCTOpe pasaeiauTh Ha ero conpotusienue I = Ug /R). 3anummTe
NOJTyYEHHBIE JJaHHbIE B TA0IMILY 1.

4. OnpenenuTe MHAYKTUBHBIE COTPOTUBIICHUS JIJIS1 COOTBETCTBYIOIIMUX YAaCTOT (JIs1 TOTO HAJI0
HaIpsKEHUE

Ha KaTyluike pa3aenuTs Ha cuity Toka X, = U, /). 3anumure ganusie B Tadauy 1.

5. HOCTpOI/ITB rpaq)mc 3dBUCHUMOCTH MHAYKTUBHOI'O COIIPOTUBJICHUSA OT 4aCTOTHI IICPEMCHHOI'O
TOKa.

6. Chopmynupyiite BoiBoA. (MHIYKTUBHOE COMPOTUBIICHUE MPSIMO MPOTIOPIIMOHATIEHO YaCTOTE
MIEPEMEHHOT0 TOKA).

KOHI[CHC&TOP B ICIIN IICPEMCHHOI'O TOKA

1. coOpaTs 1iemnb, 3a7aTh MapaMeTpbl — - padbouee HanpspkeHue U = 400B; emkocThb
konaeHcaropa C = 10 mx®d; pesuctop conporuieareM R = 100.0m
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2. I3MeHsia 4acToTy reHeparopa, 3anucaTh MOKa3aHus BOJILTMETPOB (HAIIPSKEHUS HA
pesucrope Ugu

HanpsbkeHue Ha kKonjiencarope Uc) B Tabnuiy 2.

v, I'n 50 100 150 300
Ugr, B 29 53 68 88
Uc, B 95 84 72 46
LA
Xe
Om

3. PaccunTaTh 3HaUeHUE TOKOB, TCKYIIUX B IICIIH, B 3aBUCUMOCTH OT YaCTOThI (I[JIH 9TOTO
HaJ0 HAIIPSKCHHUC

Ha pe3uCcTope pa3aenuth Ha ero conpotusieHue I = Ug /R). 3anummTe nosrydeHHbIE
JaHHbIE B TaOIMILY 2.

4. Onpenenure eMKOCTHBIE COIPOTUBIICHHUS ISl COOTBETCTBYIOIINX YACTOT (JJIs1 TOTO
HaJ0 HalpsyKEHUE Ha KOHAEHcAaTope pa3AenuTh Ha cuity Toka Xc = Uc /I). 3anumute
JaHHBIE B TAOIMILY 2.

5. ITocTpouTs rpadk 3aBUCUMOCTH €MKOCTHOT'O COITPOTUBIICHUS OT YAaCTOTHI
MMEPEMEHHOTO TOKA.

6. Chopmymupyiite BeiBoI.(EMKOCTHOE conpoTHBIIEHHE 0OPATHO ITPOIIOPIIMOHAIIEHO
4acTOTE TIEPEMEHHOTO TOKA).

KonTpoJsabHbIii Bonpoc:

[Touemy ¢ yBeIMUYEHHEM YACTOTHI MHAYKTUBHOE CONPOTUBJICHUE YBEITUUMBAETCS, a
€MKOCTHOE YMEHBIIAETCS?

Kaxoit Tok yno0Hee MpuMEeHSTh JIsl 2JIEKTPOCBAPKU: IEPEMEHHBIN WIIA TOCTOSTHHBIN?
[Touemy?

Pa3znen 6. Onruka
3ananue 1.KoHTpOIBHBIE BONPOCHI 10 TeMe «ONTHKA
1. Kakyto nmpupony nmeer cBert?
2. JlaliTe onpeesieHUue JJIMHBI CBETOBOW BOJIHBI.
3. C KaKoil CKOPOCTBIO CBET PACTIPOCTPAHSIETCS B BAKyyMme?
4. ChopMynupyiiTe 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAHEHUS CBETA.
5. Yto Takoe cBETOBOM Jy4?
6. UTo Ha3bIBAIOT YIJIOM NAJCHUS? YIIIOM OTPAXKEHUS?
7. ChopMmynupyiTe 3aKOHBI OTPAXKEHUS CBETA
8. Cchopmynupyiite 3aKOHBI IPEIOMIICHUS CBETA.
9. Yto Ha3bIBAIOT a0COIIOTHBIM (OTHOCUTENBHBIM) MTOKA3aTEIeM MIPEIOMIICHUSA?
10. Yto Ha3bIBAOT MPEAEIBHBIM YTJIOM MOJHOTO OTPAXKEHUS?
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11. Yro Takoe nucnepcus?

12. Tlouemy TpeyronbHas npu3Ma paziaraer Oenblid cBeT?

13. Yto Ha3bIBatOT UHTEPPEPEHIIMEN CBETOBBIX BOJIH?

14. Kak 00BsICHUTH [IBETA TOHKUX IIJIEHOK?

15. Yro HaspiBatoT nudpaxiyeii cera’?

16. B ueM cyTh onbiTa FOHra no audpakiuu ceeta?

17. Ilpuposia 1 cBOMCTBA MHPPAKPACHBIX U YIBTPA(HOIECTOBBIX JIyUCH.
18. Ilpupoa 1 cBOMCTBA PEHTICHOBCKUX JIyUECHl.

19. B yem 3akitouaercs ¢uiaocoCKuil MPUHIMIT Mepexo/ia KOJIMYecTBa B KauyecTBO (10
IIKAJI€ SJIEKTPOMArHUTHBIX BOJIH).

20. IIpumeHeHHEe 37IEKTPOMAarHUTHBIX BOJIH.

3ananue 3.Pemenue 3aaa4 no reme «Onruka
Bapuanr 1
1. Yron majeHns Jyda Ha TPaHHMIy pasnena AByX cpen pasen 40°. Ompemenuts yrom
OTPAKEHUS, TOCTPOUTDH XOJ JIy4€eil.
2. OmnpenenuTh abCOJMIOTHBIN MOKa3aTedb MPETOMIICHHUS] B BEIIECTBE, €CIU TNPU yTIe
MajIeHIsI CBETOBOTO MydKa 55°, yron mpenomitenus paet 31°. TlocTponTs X0z Jydeii.
3. Onpenenutb CKOPOCTh CBETA B CPEJIe € MOoKaszaTesieM npeiaomieHus 1,5.
4. MoxHO 11 B BOJIe TITyOOKOT0 KOJI0/l1a yBUAETh n300pakenue Comuia?
5. [Touemy, HaxoACh B JIOJIKE TPYAHO MONACTh KOMbEM B PBIOY, IJIABAIOIIYIO HEBAAIECKE?
Bapuant 2
1. Vron mamenus jJyda Ha TpaHUILy paszjerna JBYX Cpell paBeH 50°. Onpenenuts yron
OTPAKEHMS, TOCTPOUTD XOJ JIy4eH.
2.0npenenuth aOCOMIOTHBIN TIOKa3aTeNlb MPEJOMIICHHUS B BEIIECTBE, €CIM TPH yTie
najieHust CBETOBOro mydka 51°, yron mpenomenus paser 29°. TTocTponTh X071 JTyHeii.
3. OnpenennuTb CKOPOCTH CBETA B Cpejie ¢ ToKa3aTesneM mpenomiieHus 1,36.
4. Jlyd majgaet Ha 3epKajio nepneHAuKyIsspHO. Ha kakoi yron OTKIOHUTHCS OTPaXKEHHBIN
Jy4d OT NaJaoIIero, €CJIU 3€pKaJIO TOBEPHYTh HA yrod o
5.0mpenenute HampaBJICHHE Jyda, OTPAXEHHOTO CHayajga OJIHAM, a TOTOM JPYTUM
3€pKajioM, pacrloIOKEHHOM MapajliesIbHO IEPBOMY.
Kpurepuu oueHku
Bcero 5 3amanuit:
1 3aganue -5 6ajoB;
2 3ajmanue - 5 6amnos;
3 3amanue -5 0aJUIOB;
4 3anmanue - 1 6amn;
5 3aganue - 1 Oas.
17 GayIOB - OLICHKA «5»;
12 GayUIoB - OLICHKA «4»;
77 GaJIOB - OIICHKA «3%»;
6 0aJUIOB M MEHEE - OILICHKA «2).
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3ananue 3.Tect mo Teme «OnTuka»

Bapuanr 1

1.JTaGopaTOpHBIM METOJIOM BIEPBBIE U3MEPUIT CKOPOCTh CBETA:
A. U. ®uzo b. X. T'oiirenc B. O. Pemep

2. 3aKoH OTpakKeHUs CBETa UMEET BUJI (CM. PHC.):
A C=7

B. sin 8 ]
B. 0= V4 I
3. [TocTosiHHas BeMMUYMHA, BXOAAIIAS B 3aKOH IPETOMJICHUS CBETA, HA3bIBACTCS:
A. aOCONIOTHBIM TIOKa3aTeNIeM MPETOMIICHUS

b. oTHOCUTENBHBIM MTOKa3aTeIeM MPETOMIICHHS

B. noctossHHON NpeoMIeHNs

4.dopmyia ONTUYECKOW CHUITBI JIMH3BL, 3TO. ..

1 1 1 1 1

A. D B. F B.F a T
S. UenoBek mnpubmmkaercss K 3epKally co ckopocThio. C KakodW CKOpPOCTBhIO OH
cOJIMKaeTCsl CO CBOMM M300pakeHuemM?

R 62 152
A ¢ b. ¢ B. ¢
6. CrnosxeHne IByX KOT€PEHTHBIX BOJH HA3bIBAETCS:
A. nucniepcueit b. nudpakuueit B. unrepdepennueit
7. CrocoOHOCTh 2JIEKTPOMArHUTHON BOJIHBI ITPOXOJIUTH Y€pe3 OJTHOOCHBINA KPUCTAILT B
OTpe/IeTICHHOM HaNpaBJI€HUN HA3bIBACTCS:
A. monsipuzanuein b. unrepdepennueit B. nudpakumeit
8. [Tpu nepexone ayya B ONTHYECKH OOJIee TUIOTHYIO Cpeny. ..
A. yroJ najieHust OOoJIbIe yria MpeIOMICHHS. b. yrom mameHwsi MeHbIE yriia
MIPEIIOMJIICHUSI. B. yron maysieHust paBeH yriy MpeIOMIICHHS.
9. Ecnmm nmpenMer HaxomuTes MEXITy GOKYCOM M ONTHYECKUM IICHTPOM COOMPAFOIIICH
JIMH3BI, TO U300paxeHue OyaeT...
A. YBEIIMYEHHBIM. B. yMeHBIIICHHBIM. B. paBHBIM pa3zmepam mpeaMera.

10. Ilpu npoxoxxaeHuU OEnoro cBeTa yepe3 TPEXTpaHHYIO MPU3MY Ha SKpPaHE BUJHBI
Pa3HOLBETHBIE MOJIOCHL. JTO SIBJICHUE ...
A. unTepdepeHIun. b. nucnepcun. B. mudpakimm.
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Bapuant 2

1. ACTPOHOMHYECKUM METOJIOM BIIEPBbIE U3MEPHUII CKOPOCTh CBETA!
A. U. ®uzo b. O. Pemep B. T. IOnr
|
2.3aK0H OTpa)XE€HUs CBETa UMEET BUJI (CM. puUC.): !
o= I
A O=Y )
i Sina N
B sin ﬂ s
|
B. V=7 i
3. [TokazaTenb npeaoMIIeHUs Cpebl OTHOCUTENFHO BaKyyMa Ha3bIBA€TCA:

A. a0COJIIOTHBIM ITOKa3aTelieM IMPCIIOMIICHU S
b. oTHOCHUTENBLHBIM IIOKA3aTeIeEM IMPCIIOMIICHUA
B. nocTostHHOU IMPCIIOMIICHU A

4, dopmyra ONTHYECKON CHIIBI JIMH3BI, 3TO. .
- 1 11,1
A. D B.  F B.F d T,
5. [Ipenmer HaxomWTCS OT IUIOCKOro 3epkaja Ha paccrosHuu 20 cMm. Ha kakom
pPacCcTOSIHUU OT MpeIMeTa OKaKeTCs ero U300pa)keHue, eciu MpeaMeT ynaiutb Ha 10 cm
OT 3epKaJia?
A. 30 cm b. 60 cm B. 10 cMm
6. OTtrubaHue BOJHON MasbIX MPENSATCTBUM Ha3bIBAETCA:
A. nudpaximen b. nucnepcueit B. unrepdepennueit
7. 3aBUCHUMOCTh TOKa3aTeisl NMPEOMJICHUS BELIECTBA OT YacTOThI (JJIMHBI) BOJIHBI
Ha3bIBAETCS:
A. nudpaxkuuen b. ntucnepcuen B. unrepdepenuueit
8. [Ipu nepexone ayya B ONTHYECKU MEHEE TUIOTHYIO Cpeny. ..
A. yrois najeHus 0oJiplIe yria NpeaoMIICHHUS. b. yron nmaneHusi MeHble yria
MIPEIOMIICHUSI. B. yron najieHust paBeH yriy npeaoMIICHHUS.
9. Ecnu mpeamer Haxonutcs Mexay (OKYCOM U JABOMHBIM (DOKYCOM COOMparomiei
JIUH3BI, TO U300pakeHue Oyer. ..
A. YBEJIMYEHHBIM b. ymMeHbIIEHHBIM B. paBHbBIM pa3zmepam mpeamera

10. TIlpu BbIAYBaHWW MBUIBHOTO IIy3bIpsi, TPH HEKOTOPOH TOJIIWHE TUICHKH, OH
MpUOOPETAET PATy>KHYIO OKPACKY. ITO SIBJICHUE ...
A. uatepdepeHIu b. nucnepcun B. nudpakuun

Kpurepuu ouenku:

«5» - BBINOJIHEHBI NTPaBUIIbHO 10 3a1aHui;
«4» - BBINOJIHEHBI TPABWIBHO 8 - 9 3a7aHNI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aJjaHUI;
«2» - BBINIOJIHEHBI IPABUJIBHO S5 3aaHUMN.
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JlabopaTtopHasi pa6oTa Ne2(
«3y4yeHue u3o0pakeHns MpeIMETOB B TOHKOM JIMH3€)»

Heanb padoThl: U3MEPUTH ONTUYECKYIO CUIY M (OKYCHOE pPAcCTOSHHE COOMparoiien
JIMH3BI OJTHUM U3 CIIOCOOOB.

OOGopynoBaHMe: UCTOYHUK CBETa, JMHEWKa, JIMH3a coOOMparolias, JaMIoyka Ha CTOMKe,
9KpaH, COCTMHUTEIIbHBIC MPOBO/IA, BHIKIIIOYATEIIb.

Teopernueckoe o0ocHoBanmne: Popmyiia TOHKOW JIUH3BI UMEET

1 1 1

==
ug: 4 S O F (1), rme d — paccrostHHEE OT JIMH3HI 10 00BeKTa, T — paccrosHUE OT
JUH3BI 10 u300pakenus, F — hokycHoe paccrosinue nuH3bl, D — ontuyeckas cuiia JUH3HI.

J11st TOro, YTO0BI YOSAUTHCS B IPUTOAHOCTH (DOPMYJIIBI TOHKOM JTMH3BI, IJIs1 BAILIETO
citydasi HeOOXOIMMO U3MEPUTD C TTOMOIIBIO 3TON (hOPMYJIIbl ONTHYECKYIO CHUITY ATOM
auH3bl D npu pasnnunbix 3HaYeHusx d u f, HaliTH aOCOIFOTHBIC MOTPEITHOCTH
u3Mmepenust D u ybenutbes, 4To B mpejiesiax TOYHOCTH HAITMX U3MEPEHHM ONTUYECKYIO
CUITY JIMH3bI MOKHO CUATATh BEIIMYUHOM
MIOCTOSTHHOM, T.€. (hopMmyJia paboTaer.

i
S N\, \ A ¢ DTO MOXHO CAENAaTh, U3BMEPHUB
N\ - ! ‘ TostHUS 0 OT peIMeTa J10 JIMH3bI U
N B\\Q F 8 accTo d oT npenmera 10 AUH3
> o N 3 \‘\ \\~\\\»>\‘_ 1 paccrosiaus T OT TMH3BI 10 peabHOTO
S’o\ - O SY_ ., wu3o0paxeHHs Ha dKkpaHe. PeanbHoe
AR v Ay
' IIEPEBEPHYTOE U300paKEHUE Ha SIKpaHe

IUTS COOMPAFOIICH JTMH3BI ITOJTY9aeTCsI, €CJIM TIPEIMET PACIIONIOKUTE OT JIMH3BI Ha
paccrostaun OosbiieM GokycHoro. Ilpu aTom eciu paccrostane f<d< 2f, To n3obpaxenue
Oyner yBeiauueHHbIM (pHcC. 1), eciu pacctosiauu 2f<d, To ymeHbIIeHHBIM (pHC. 2).
Habmro1aeMbIM IPEIMETOM MOXKET CITY)KUTh CBETSAIIASICS CIIAPAITh JIAMITOYKH.

[Ipocreiimmii  cnoco0 HU3MEPEHUSIONTHYECKOM Ccuiibl U (POKYCHOTO  pacCTOSHUS
coOuparolei JTMH3bl OCHOBAH Ha UCIIOJIb30BAHUU (DOPMYJIIbI JIMH3HI:

1 1 1 1 1
~Z+==D (1 —+=-==(2
d+f ()I/IJ’II/Id—i-f F()

B kadectBe mpenMera UCIOJNB3YETCS CBETSIIAsACS JIamMmodka. JlelicTBUTENbHOE
M300paKeHNE HUTH HaKaJa JJAMITOYKH TOJTydaroT Ha dKpaHe.

Xox paboThl.

1.CoOpaTh 53JIEKTPUYECKYIO LI€Tb, MOAKIIOYUB JAMIOYKY K HCTOYHHMKY TOKa 4Yepe3
BBIKJIFOYATEb.

2.IlocTaBUTh JIaMIOYKYy M SKpaH MO KpasiM CTOjla, MEXAY HUMH MOMECTUTH JIUH3Y.
[Tepemenias TMH3Y, NOJIYYUTh PE3KOE N300paKEHUE CBETAIIEHCS HUTH JIAMIIOYKH.
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3.U3mepuTs paccrosinust d u f, 0OpaTuTe BHUMaHUE HA TOYHOCTh U3MEPEHHSI PACCTOSHUM.
4.Paccuutath 1o ¢popmynam (1) u (2) ontudeckyro cuiy U (OKyCHOE pacCTOSIHUE JTUH3BI.
5.BeiBOA 1O padoTe

Kakyto ¢hopmy nmeer kaxiblil a5ieMeHT pediekTopHoro crekiia ¢apei? [louemy BeiOpana
UMEHHO Takas popma?

JlabopaTtopHnasi pa6ora Ne21
«HA3yyenue uHTepdepeHINU U TUPPAKIUID)

Iear padoTHI: SKCIICPUMCHTAILHO  HM3Y4YUTh  SBJICHUS  HMHTCpPEpeHIMH U
TudpaKIyu.

OoGopynoBanme: »eKTpUUYECKas jJamia ¢ IpsSMOM HUTHIO Hakaia (OJHA Ha KJAce),
JIBE€ CTEKJISTHHBIC TUIACTUHKH, paMKa U3 MPOBOJIOKU, CTEKJISTHHAsT TpyOKa, MbUIbHAS BOjA,
KOMITaKT-IUCK, CIUPTOBKA, CIIMYKH, JIe3BUE O€30MacHOM OpHUTBBI, KalmpoHOBas TKaHb
YEPHOTr0 I[BETA, MMHIIET, IITAHTCHIUPKYIb.

Onucanne padorei: OObIyHO MHTEPEpEHIIUs HAOII0AACTCSl TPU HAJIOKEHUH BOJIH,
WCIYLIIEHHBIX OJHUM M TE€M K€ MCTOYHUKOM, MPHUIICANINX B JAHHYIO TOYKY pPa3HbIMU
nytsamu.Beneacteue  gudpakiuuu  CBET  OTKJIOHSIETCST  OT  MPSMOJMHEHHOTrO
pacnpocTpaHeHus (Hampumep, BOJIU3U KpaeB MPENITCTBHI).

Xoxa padoTbl

OnbiT 1. OKyHUTE TPOBOJIOYHYIO PAMKY B MBUIBHBIM PACTBOP M BHUMATEIBHO
paccMoTpuTe 00pa30BaBIIYIOCS MBUIBHYIO IUICHKY. 3apucydTe B TeTpagud s
nabopaTopHbIX pPabOT YBUIEHHYIO BaMH HWHTEepQEpEeHIMOHHYI0 KapTuHy. OOpaTute
BHHMAaHHE, YTO MPU OCBELEHUHU IJIEHKU OEJbIM CBETOM (OT OKHA WJIM JIaMIIbl) BO3HUKAIOT
OKpallleHHble T0JIOChL. C MOMOUIBI0 CTEKJIIHHOW TPYOKH BBIIYHTE MBUIbHBIA MYy3bIpb U
BHUMaTelNbHO paccMmoTpure ero. IIpu ocBemieHuu ero OesbIM CBETOM HaONroAaeTcs
oOpa3oBaHMe LBETHBIX HHTEPGEPEHLUUOHHBIX Kojel. Ho Mepe yMeHbIIEHHS TOJILIUHBI
IUIEHKA KOJIbLA, PAacCIIUpssACh, IEPEMEIIAIOTCSl BHU3. 3alUIIUTE B TETpaau Ui
1abopaTOPHBIX PabOT OTBETHI HA BOMIPOCHI:

1. Tloyemy MBUIBHBIE MTy3BIPU UMEIOT paaykHYyI0 okpacky? 2. Kakyio ¢popmy nmeror
panyxHsbie nojockl? 3. [Touemy okpacka my3bIpsi BCE BpeMsl MEHSIETCS ?

OnpIT 2. TatensHO NMPOTPUTE JIBE CTEKIISTHHBIC TUIACTUHKH, CIOXKUTE MX BMECTE H
COXMUTE TanbllaMu. M3-3a He uaeaqTbHOCTH (OPMBI COMPHUKACAIONINXCS TTOBEPXHOCTEH
MEXIy IUIACTUHKaMU 00pa3yloTcs TOHUYAMIINE BO3AYILIHBIE MycTOTHL. llpu orpakenuu
CBETa OT MOBEPXHOCTEH IJIACTHH, OOpPa3yIOLIMX 3a30p, BO3HUKAIOT SpPKHUE PpaIy>KHbIC
MOJIOCBl — KOJIbLIeoOpa3Hble WM HenmpaBWwiIbHON (Gopmbl. [lpu u3MEHEHUM CHIIBI,
C)KMMAIOIIel TUIACTUHKH, W3MEHSIIOTCS pacloyiokeHue U (opma monoc. 3apucyinre
YBUJICHHBIE BaMU KapTUHKH B TETpaau JUIs 1a00paTOpHBIX paboT. 3anmuiiuTe B TETpaau
114 1a00paTOPHBIX PabOT OTBETHI HA BOMIPOCHI:
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1. [Touemy B MecTax CONMPUKOCHOBCHHUS IUIACTHH HAOIIOJAIOTCSA SPKUE DAy KHBIC
KOJIbIIe00pa3Hble WM HeMPaBIIbHON (hopMbI TTostockl? 2. [Toyemy ¢ n3aMeHeHnEM Ha)XKuMa
U3MEHSIOTCA (popMa U pacnonokeHrne nHTepGEepeHIIMOHHBIX T0JI0C?

OmnbIT 3. PaccmoTpuTe BHUMATENBHO NOJ PAa3HBIMU YIJIAMH ITOBEPXHOCTH KOMIIAKT-
nucka (Ha KOTOpPYH MpOM3BOAWTCS 3amuch). Uto Bbl HaOmomaere? OObsicHUTE
HabmoaeMble siBNieHUs. ONUITUTe UHTEPPEPEHIIMOHHYIO KApTUHY.

OnbIT 4. Bo3pMmuTe NUHIETOM Je3BUE O€30MacHOil OpUTBBI M HArpedTe €ero Haj
IJJaMEHEM CHUPTOBKH. 3apHCylTe HAOI0IaeMy0 KapTHUHY B TETPaay ISl JIaDOPAaTOPHBIX
paboT. 3anumuTe B TETPaaM s TaOOPATOPHBIX padOT OTBETHI HA BOTIPOCHI:

1. Kakoe aBnenue Bbl HaOMonanu? 2. Kak ero MoXHO OOBSICHUTE?

Ompit S. [TocMOTpHUTE CKBO3b YEPHYIO KAaIIPOHOBYIO TKaHb HA HUTh TOPSIIEH JIAMIIBI.
[ToBopaunBasi TKaHb BOKPYT OCH, JO0OEHTECh YETKOM AU(PPAKIHMOHHOW KapTUHBI B BHJIE
JABYX CKpEILICHHbIX TMOJ NPSAMBIM yIJioM JIU(PaKUUMOHHBIX TIOJOC. 3apUCyWTe
HaOMoAaemMblid TU(PAKIMOHHBINA KPECT B TETPAaU A Ja0OpaTOpHbIX padoT. OObsICHUTE
HaOIr01aeMbIE IBJIEHUS.

3anummTe B TETpaau A J1abOpaTOPHBIX pa0dOT BBIBOJBI. YKaXKUTE, B KAKUX U3
NPOJEJIaHHBIX BaMHU ONBITOB HAaOJIOJAJIOCh SIBIEHUE HHTEPQEpPEHLMH, a B KaKUX —
ABJICHHE TU(DPAKIIHH.

JlaGopaTtopHas pabota Ne22
«OmnpeneneHne JTMHBI BOJHBI CIIEKTPAIbHBIX JIMHUAM

Hean paboThl: U3MEPUTH AJIMHY CBETOBOI BOJIHBI C MOMOUIBIO JU(PAKIIMOHHOMN PEIIETKH.

O0opyaoBaHMe: CIEKTPOCKOI, MU(PpaKIMOHHAS PEIIeTKa; JIMHEHKAa; UCTOYHUK CBETA C
Y3KOM IIEJIBIO.

Teopernueckas 4YacTh

B pabore nns ompezneneHuss JUIMHBI CBETOBOWM BOJIHBI HMCHOJNb3yeTCA AU(paKLrOHHAS
pemieTka ¢ epuoaoM 1/100 mm wnu 1/50 MM (mepuop ykaszan Ha pemietke). OHa siBisieTCs
OCHOBHOM YAaCTbIO HM3MEPUTEIBHOM YCTaHOBKM, IOKa3aHHOM Ha pucyHke. Pemerka 1
YCTaHaBJIMBAETCS B JieprKarelie 2, KOTOPbIM MPUKPEIUIEH K KOHILY JIuHeiku 3. Ha nuHeiike
K€ PACMOJIaraeTcs YEepHbIM dKpaH 4 ¢ y3KOW BEPTUKAIBHOM LIEIbIO 5 MOCpEeIUHE. DKpaH
MOXET MEPEMENIATHCSA BJIOJIb JUHEUKH, YTO MO3BOJISIET U3MEHSTh PACCTOSHUE MEXKIY HUM
u aupakuuoHHON pemieTkod. Ha skpaHe U JIMHEWKe UMEI0TCS MUJIJTUMETPOBBIE HIKAJIBI.
Bces ycraHOBKa KpenuTcs Ha IITaTtuse 6.

Ecnu cMoTpeTh CKBO3b PElIeTKy U Mpope3b Ha UCTOYHHUK CBETa (JIAMITy HaKaJIUBaHUS WA
CBeuy), TO Ha dYepHOM (OHE IKpaHa MOJICHO HAOIIOAAaTh MO 00€ CTOPOHBI OT IIENH
Tu(dpakIMOHHbIE CIEKTPHI 1-T0, 2-TO U T. 1. HOPSJIKOB.

JlnuHa BoJHbI A onpeaensiercs o ¢opmyie A = dsing/k, rae d - mepuoa pernerku; K -
NOpSAJIOK  CHEKTpa; ¢ - yroj, TMOJ KOTOPhIM  HaOJIOJaeTCs MaKCUMyM  CBeTa
COOTBETCTBYIOILIETO LIBETA.
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[TockonBbKYy yTiibl, MOJ KOTOPHIMHA HAOJFOAIOTCSI MAKCUMYMBI 1-ro ¥ 2-ro MOpSAJKOB, HE
MPEBBIIAOT 5°, MO)KHO BMECTO CHHYCOB YIJIOB HMCIIOJb30BaTh UX TaHI€HCHI. M3 pucyHka
BUIHO, uTO tg® = b/a. PaccTosiHue, a OTCUUTHIBAIOT IO JUHEHKE OT PEIIETKH JI0 IKpaHa,
paccrostnue b - mo mikasne s3xpaHa OT 1IeJIH 0 BRIOPaHHOM JIMHUU CIEKTPA.

MakcumMym
ceeta

o
1]
B
*
3
=
=2

AR
;\‘
i

Oxrpan
OxoHnuatenpHas hopMyIa JijIsl OMpe/eICHIS JIMHBI BOJHBI nMmeeT Bu A = db/ka

Yka3zanus K padore

1. TlogroroBbTe ONaHK oOTYeTa C TAONMIEW U 3alKMCH PEe3yJIbTAaTOB U3MEpPEHUU U
BBIYUCIICHUMN.

2. Cobepute M3MEPUTETHLHYIO YCTAaHOBKY, YCTAHOBUTE dKpaH Ha paccrossHuu 50 cM OT
pELIeTKH.

3. I'maas ckBo3b MU(MPAKIMOHHYIO PELIETKY W IIeidh B AKpaHE Ha MCTOYHHMK CBETa U
nepeMeliiasi petieTky B Jepikareiie, yCTAaHOBUTE €€ TakK, YTOObI TU(PPaKIIMOHHBIE CIIEKTPbI
pacrojarajiich napajuieJbHO IIKAJIe SKpaHa.

4. Beruucaure MJIMHY BOJIHBI KPACHOT'O IBCTA B CIICKTPC I-ro ImopsaaKa CiipaBa U CJICBAa OT
IICJIN B 9KpaHEC, ONMPCACIUTEC CPCAHCC 3HAUYCHUC PCIYJIbTATOB U3MCPCHMU.

5. Ilponenaiite TO ke 175 (PUONETOBOIO LIBETA.

6. CpaBHUTE MOJYUYCHHBIC PE3yJIbTAThl C JJIMHAMM BOJIH KPAaCHOTO U (PHOJIETOBOIO IIBETA
Ha puc. V, | 1IBeTHOM BKJIEHKHU.

7. I3yunTe yCTpOUCTBO CIIEKTPOCKOIIA.

KOoHTPOJLHBIN BONTPOC

1. Ins gyero Ha BXOJE CIIEKTPOCKONA CTOWUT WIeib? 2. 3a4yeM B CIIEKTPOCKOIIE IPHU3Ma,
00BEKTHB, OKYJISIP?

3. 3auem rpagyupyroT cnekrpockon? 4. Uto takoe crektp? Ilouemy TBEpAbIE Tena u
KUJIKOCTH JTAlOT CIUIOLIHOMW CIIEKTP, a ra3bl — JUHEWYATHIN UJIU TIOJIOCATHIN?

Pa3jnen /. CTpoeHue aToMa U KBAHTOBasA (PU3UKA
Tema KBanTroBasi onnTuKa

3aganue 1 KonrposabHbie Bonpocsl o Teme «KBanroBasi onTuka

1. Chopmynupyiite runoresy Ilnanka.

2. Yto Takoe kBaHT? YeMy paBHa 3HEprusi KBaHTa?

3. UeMy paBHBI 3HEprusi, Macca, UMIYJIbC GoTOHA?

4. YToHa3bIBAIOT SIBJICHHEM BHEIITHETO dotorddexra?
5. Chopmymupyiite 3akoHbl CTONIETOBA.

6. O0bscHUTE ypaBHEHUE DHHIITEHHA Al BHEHIHETo poToaddexTa.
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7. Uto Takoe kpacHas rpanunia Gotodddexra?

8. Kak 00bsicHuTh xumudeckoe aeiicteue ceeta? OOBICHHUTE MaBleHUE CBETA.
9. Kakue Tunbl ¢OTO3IE€MEHTOB BaM U3BECTHBI?

10. Yto Takoe KOPIyCKYJISIPHO-BOJIHOBOM Ayan3M?

3aganue 2. Pemnenue 3aga4 nmo reme « KBanrosasi onTuka»

Bapuanr 1

1. Ucrounuk cBera momHocTthio 100 BT wumcmyckaer 5-10% dboroHoB 3a lc. Haiitu
CPEIHIOIO JUIMHY BOJIHBI U3ITyYEHHUS.

2. CKOJIbKO KBaHTOB KPAaCHOTO M3Iy4YCHHUS C AJIMHOM BOJHBI 728,9 HM nmerot maccy 10r?

3. Haiigute kpachyto rpanuiy ¢orosaddexra ans HaTpus, ecnu paboTa BeIXO/a paBHA
3 10'19I[>1<. [TocTosanas I1manka 6,6 10'34I[>I<.

4. Ilpu nepexone cBeTa U3 BO3[yXa B JIIOOOE TBEPAOE WM KHUIKOE TEJO JJIMHA CBETOBOU
BOJIHBI U3MEHSIETCS, OJTHAKO OKpacKa CBeTa octaeTcs mpexHend. O0biacHuTE, mouemy?

5. Ilouemy ycnoBue BO3HUKHOBEHHMsSI (POTOdP(eKTa HE 3aBUCUT OT OCBEIICHHOCTH
MeTtaia’?

Bapuanr 2

1. Uctounuk cBeta MomiHocThio 50 BT wucmyckaet 2,5-10% dotonoB 3a lc. Haiitu
CPEIHIOIO JUIMHY BOJIHBI U3ITyYEHHS.

2. CKOJIbKO KBaHTOB KPACHOTO M3IY4YCHHS C JUIMHOM BOJHBI 728,9 HM UMEIOT Maccy 517

3. Onpenennre MaKCUMAIBbHYIO CKOPOCTh BBUIETA DJIEKTPOHOB M3 KW, TPU OCBEIICHUH
yIbTpa(UOIETOBBIM U3TydeHueM JIMHOM BostHbl 200 HM. PaboTa BbIxoaa

A= 3,52-10'19,71>I<. ITocrosinnas Ilnanka 6,6-10'34I[>K-c. CxopocTh cBeTa 3-10%w/c. Macca
3JIEKTPOHA 9,1-10kr.

4. lloueMy »HieKTpUYecKasi MPOBOJAMMOCTb MOJYIPOBOJHUKOB TMOBBIIIAECTCA IpHU
00JIy4eHUHU UX CBETOM

5. [Touemy saBnenne Gororddexra MMeeT KpaCHYIO TpaHuUILy?

Kpurepuu oueHku
Bcero 5 3apanmnii:

1 3aganue -5 6ajIoB;

2 3amaHue - 5 0aJUIOB;

3 3amanue -5 0aJUIOB;

4 3anmanue - 1 6amn;

5 3aganue - 1 Oas.

17 GayIIOB - OLICHKA «5»;
12 GayUIoB - OLICHKA «4»;
77 GaJIOB - OIICHKA «3%»;
6 0aJUI0B U MEHEE - OLIEHKA «2».

3aganue 4. Tect « KBaHTOBAas ONITHKA)

Bapuanr 1
1.OtnenpHas mopuus 3JEKTPOMAarHUTHOM SHEPTUU, UCITyCKaeMas aTOMOM, Ha3bIBAETC:
A. JoKOYJIEM b. anekTpoHOM B. xBanTOM
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2.DHeprus KBaHTa NPONOPLMOHAJIbHA!

A. CKOPOCTH KBaHTa b. Bpemenn uznydenus B. yactore koneGanuit

3.Ilon gororddexToM MOHUMAIOT SBJICHHUE B3aUMOJICUCTBHS CBETa C BEUIECTBOM, MpHU
KOTOPOM MPOUCXOIUT:

A. BbIpbIBaHHE aTOMOB  b. BeIpbIBaHUE AJIEKTPOHOB B. MOrioiieHne 3J1eKTpOHOB
4.9ueprus GoroHa onpezensercs: GopMyIOou:

A.E=Mv B. E= h4 B. E=hc

5. Jlazep u3aydaer cBET 4acTOTOM S5 * 10" . Jly4 3TOrO0 N1a3epa MOXKHO IPEACTABUTh, KAK
MOTOK (POTOHOB, PHEPI'US KaXKIOTO U3 KOTOPHIX PaBHa...

A. 9,9 * 10 Tk

B. 2, 10" Tk

B.3,3*10™ JIx

I.1,32*10™ Ix

6. CornacHo runorese [limanka, sHEprus cBeTa NOorjaomaeTCs BEMECTBOM. . .

A. B 3aBUCUMOCTH OT HHTEHCUBHOCTH CBETAa.

B. nopuusimu, paBHbIMEU hv

B. m00b1MU niponiopIusMH (KBaHTaMu ).

I'. HenpephpIBHO, TOKA €CTh OCBELIEHUE.

7.1louemy 1nipu uciyckanuu (PoTOHA 3apsig aToMa HE MEHSETCs?

8. IlnacTuHa U3 HUKENs OCBEHIACTCS CBETOM, dHEpPrusi (POTOHOB KOTOpOro paBHa 8§ HB.
[Ipu 3TOM B pesyinbTate hoTod(PdPeKrTa U3 MIACTUHBI BBUIETAIOT SJIEKTPOHBI ¢ SHEpTUEH 3,5
»B. KakoBa paboTa BbIXxoa 3JIeKTPOHOB M3 HUKEJIS.

A. 11,553B.

b. 4,5 3B.

B. 2,3 3B.

I'.-4,553B.

9. VY4eHUK yMEHBIIWJI HHTEHCUBHOCTh CBETOBOTO IyyKa, MOMECTHUB Ha €ro MyTH
3aKOMYEHHYIO CTEKJISHHYIO TNIACTUHKY. UTO M3MEHUJIOCHh B 3TOM CBETOBOM IYUYKE, €CIIU
CBET paccMaTpHUBaTh Kak MOTOK (POTOHOB?

A. YMEHbBIIUIACh SHEPTUS KAKI0T0 OTOHA B CBETOBOM ITyUKE.

b. YMmenpmmnace yactora cBera.

B. YMmenbmmnock 4ucio GoToHOB B €AMHUIE 00beMa CBETOBOIO MyYKa.

I'. Ymenpmmnock kak 4ucio (OTOHOB B eAMHHUIIE 00bEMa CBETOBOTO Iy4Ka, TaK W
SHEPTUS KaX10TO (HOTOHA.

Bapuanr 2
1.OTaenbHas MOPIMS AIEKTPOMArHUTHOM SHEPIUH, OTJI0IIaeMasi aTOMOM, Ha3bIBAETCS:
A. Koynem b. a5iexkTpoHOM B. xBaHTOM

Z.FI/IHOTC?,Y O TOM, 4YTO aTOMbl HCIIYCKAIOT JJICKTPOMAIHUTHYIO JHCPIrHUIO OTACIbHBIMHU
mopursAMH, BLIABHUHYIJI:

A. . Jxoyib b. M. IInauk B. A. CroneroB
3.5IBneHuE BRIPBIBAHUS JICKTPOHOB M3 BEIIECTBA 0T JCHCTBUEM CBETAa HAa3bIBAIOT:
A. dorocunre3om b. poTordpdexrom B. snextpusanueit
4. Ypasuenue DiHmTelHa s Gporosrddexra umeer BUI:
hv:AwﬂLmU2 hv:mv2 E, :mU2
A. 2 b. 2 B. 2
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5. Cornacuo runorese Ilnanka. ..

A. BCe 4aCTHIIBI 00JIaIal0T KaK KOPITYCKYJISIPHBIMU, TaK U BOJTHOBBIMU CBOHCTBAMH.

b. 1BuwXeHME MHKpPOYACTHIBI HE MOXET XapaKTEPU30BATHCA OJHOBPEMEHHO TOYHBIMU
3HAYEHUSIMH KOOPJIMHATHI U UMITYJIbCA.

B. aToMBI U311y4arOT CBET HE HENPEPBIBHO, a IPEPBHIBUCTO, MOPLUUSIMHU.

I'. 4acTOTHBIN COCTaB U3IIy4aEMOIO0 aTOMOM CBETa MEHSAETCS! IOCTENEHHO, MOKa JIEKTPOH
HE ynaJeT Ha sIpo.

6. B KkoHzmeHcarop mnmapaielbHO €ro IUIacTUHaM BieTaeT Y-kBaHT. Kak oH Oyner
NBUraThCs Aanee?

A. OTKJIOHUTCS K TOJIOKUTEIBHO 3apSKEHHOM MIIACTHHE.

Bb. OTKIIOHUTCS K OTPHULIATENIBHO 3aPSKEHHOM IIaCTHUHE.

B. HanpasneHune ero 1BUKEHUS HE U3MEHUTCS.

I'. Hauner nBurarscs 1o KpyroBou TpaeKTOPHH.

7. I1nacTuHA U3 HUKEIS OCBEIIAETCS CBETOM, S3HEPTHUsl (POTOHOB KOTOPOTO paBHA

8 5B. Ilpu >Tom B pe3ynbrate (poTod(PdekTa W3 MIACTUHBI BBUICTAIOT SJEKTPOHBI C
sHeprueii 3,5 3B. KakoBa paboTa BeIxoaa 3JI€KTPOHOB U3 HUKEIS?

A. 11,5 5B. b. 4,5 5B. B. 2,3 »B. I'.-4,55B.

8.YueHuKk yBenMYWJI WHTEHCUBHOCTH CBETOBOIO ITy4Ka, I[OMECTUB HAa €ro IyTH
3aKOMYEHHYIO CTEKJISIHHYIO IUJIACTUHKY. UTO M3MEHWIOCh B 3TOM CBETOBOM IYYKE, €CIU
CBET paccMaTpuUBaTh KakK MOTOK (hOTOHOB?

A. YMeHbIIUIach SHEPTHs KaXKJ0r0 (POTOHA B CBETOBOM ITyUKE.

b. YMmenpmunnace yactora cBera.

B. YMmenbmmnock yucio GoToHOB B eAMHUIE 00beMa CBETOBOIO MyYKa.

I'. Ymenpmmmoch kKak 4ucio (OTOHOB B €AMHHUIIE 0ObEMa CBETOBOTO IyYKa, Tak W
SHEPrus Kaxaoro (GoToHa.

Bapuant 2
1. OtpenbHas nopuus AMEKTPOMATHUTHOM SHEPrUH, NOTJI0AaeMast aTOMOM, Ha3bIBAETCS:
A. oKOyIeM b. a5iexkTpoHOM B. xBaHTOM

2. I'mnote3y 0 TOM, YTO aTOMBI MCIYCKAIOT 3JIEKTPOMATrHUTHYIO DHEPTHUIO0 OTAEIbHBIMU
MOPUHUSIMU, BBLIBUHYJL:

A. 1. Txoynb b. M. Ilnank B. A. CroneroB
3. SBneHue BHIPBIBAHUS SJICKTPOHOB U3 BEIIECTBA MO ACHCTBUEM CBETAa HAa3bIBAIOT:
A. porocurTesom. b. poTordpdexrom. B. snekTpu3zanumeii.
4. YpaBHenue DuHmTeHa 1715 GoTodPPexTa nMeer BU/I:
2 2 2
hv:AW+mU hy = MY E, UL
A. 2 b. 2 B.

Kpurepum ouenkmu:

«5» - BBINIOJIHEHBI NTPaBWIbHO 10 3amaHuii;
«4» - BBINOJIHEHBI TPABWILHO 8 - 9 3a71aHUI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aJjaHU;
«2» - BBIIIOJIHEHBI TPABUJIBHO 5 3aJaHU.
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Tema. @u3uka aToMma ¥ aTOMHOIO SApa

3ananne 1KoHTpoOIbHBIE BONPOCHI IO TeMe «PHU3MKAa aTOMa M aTOMHOTI0 SIAPa».
1. Kak ycTtpoeHn atom?

2. Kakue onbIThI U SBJICHUS JOKA3bIBAIOT CI0KHOCTh CTPOCHUS aToMa?

3. IToctynatel bopa.

4. B yeM 3akiro4aeTcs SBJICHHE paIMOAKTUBHOCTH? Ero npuunHa?

5. Yto npeacTaBisitoT co0oi o, B 1 y- u3nydeHus?

6. KakoBo ctpoenue sanpa? CKOJBKO HYKJIOHOB B sigpe? Kak HyKJIOHBI yAepKHUBAIOTCS B
sape? UTo Takoe U30TOmbI?

7. Uto Ha3bIBaeTCS DHEPIrHEH CBsI3U aTOMHBIX siiep? Jledekrom macchi?

8. HazoBuTe MeTO/1bI HAOMIOACHUS U PETUCTPALIUU YACTHII.

9. Ilouemy ¥ IIpH IETIEHUU TSKENBIX SIIEP U CUHTE3€ JETKUX SHEPIHsl BBIIEIAETCSA?
10. Yo Ttakoe nenHas siaepHas peakuus? [Ipu kakux ycaoBUsSX OHA TPOUCXOAUT?

3ananue 2. Pemienne 3aga4 no reme «®@u3nKa aTroMa M1 aTOMHOI0 S1APay»

Bapuanr 1

1.CKOABKO 3JEKTPOHOB B aToMe€, HYKJIOHOB, IPOTOHOB M HEHUTPOHOB B sjpe
BHeMeHTa%;Mg

2. Haiimute neddext macc, SHEPTUIO CBA3M U YAEIbHYIO DHEPTUIO CBSI3U sipa JUTHS
§D [, ecimu Myyp,= 6,940a.e.M.

3. [Ipu mepexoje 3MeKTpOHA B aTOME BOJIOPOJAA U3 OJHOTO CTAllMOHAPHOTO COCTOSIHHE B
JIpyroe, U3IydeH CBeT ¢ 4acToToi 4,57-10 ', Haifti sHepruio, KOTOpas BBLICINIACH U3
aToma.

4. YeM oTanvaroTcs siipa U30TOMOB XJIOpa: f ;C 1?

5. B Hacrosimee BpeMs MOXHO OCYIIECTBHUTh MEUTY aJXHUMHUKOB CpPEIHEBEKOBbS-
MpPEBPaTUTh PTYTh B 30710T0. Kakum o6pazom?

Bapuanr 2

1. CxonbKO D>JEKTPOHOB B aTOME€, HYKJIOHOB, IPOTOHOB M HEUTPOHOB B sjpe
aneMeHTaggFe.

2. Halimure neddekT Macc, SHEPruI0 CBSI3U M yICIBbHYIO SHEPIHIO CBS3M slipa yriiepojaa

]éC, €CIU M= 12 a.e.M.

3 Omnpenenuts JUIMHY BOJIHBI BUAMMOTO U3JIy4eHUs, Macca (poTtoHa kotoporo paBHa 4-10°
%gr. Tlocrosmuas [lnanka 6,62-10° ix-c. CxopocTb cBeTa 3-10%w/c.

4. YeM OTIMYAIOTCSI U30TOTIBI yrnepo;lal éC u'’ gC ?

5. Kakue sneMeHTapHbIe YacTHIIbI HA3bIBAIOTCSA CTaOMIbHBIMU? Ha3oBuTe cTaOuiIbHBIE
YaCTHIIBI.

Kpurepuu ouenku

Bcero 5 3apannii:

1 3aganue -5 6ajoB;

2 3amaHue - 5 0aJUIOB;

3 3ajanue -5 0aJoB;

4 3amanue - 1 6am;

5 3amanme - 1 Gam.

17 6aioB - o1leHKa «5»;

12 GayUIoB - OLICHKA «4»;
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7 6aIoB - OLIEHKA «3%»;
6 0aJIJIOB M MEHEE - OLICHKA «2%.

3apanue 3. Tect no Teme «@U3UKA aTOMa M ATOMHOTO SIAPA»

Bapuanr 1
1.KT0 M3 nepeyncieHHbIX HUKE YUEHBIX C037aJ1 IUIAHETAPHYI0 Mo/ie/ib aToMa?
A. H. bop b. O. Pezepdopn B. M. IInauk

2.Ha pumarpamme »HEprudyecKkMx YpOBHEM aToma IepexoJl, CBS3aHHBIA C H3IIy4CHUEM
(h0oTOHA HAUMEHbIIIEH YACTOThI, U300paXKEH CTPEIKOM:

Al

b.2 Ob e e
B.3 Ey

3.51po Gopa "B cocrout us... Eq 1

A. 5 poToHOB U 11 31€KTPOHOB. E, |

b. 5 mpoTOHOB U 6 3IEKTPOHOB. ] 2
B. 5 npotonoB u 11 351ekTpoHOB.

I'. 11 npoTOHOB U 6 AIEKTPOHOB. E|—Y y .
4 y-V3aydenne npeicTaBJIsieT coGoii. .. t 2 3 4

A. IOTOK OTPHULIATENIBHO 3aPSYKEHHBIX YaCTHULL.

b. noTok nmpoToHOB.

B. nmotok saep renus.

I'. amIeKTpOMarHuTHBIE BOJIHBI.

4. ATOMHOE SIPO COAEPKUT MPOTOHBI, HECYLIUE 3aps] OJMHAKOBOro 3Haka. Kakoe
B3aMMO/JICHCTBUE yIEPKUBAET ITH YACTULBI B APE?

A. MarnutHoe. b. DnekTpuueckoe.

B. Cunosoe. I'. I'paBuTaInOHHOE.

5.B onbiTe Pe3epdopaa no u3yuyeHu10 CTPYKTYPbI aTOMa ¢-4YACTHLA OTKJIOHSAETCH OT
NPSAMOJIMHEHON TPACKTOPHUHU MO/ AeUCTBUEM. ..

A. TPaBUTALIMOHHOT'O B3aUMOJICUCTBUS.

b. MarHUTHOTO B3aMMOJENCTBUS.

B. asexTprueckoro B3anMo1eCTBUS.

I'. snepHOTO (CUIILHOTO) B3aMMO/ICHCTBHSI.

6.0npenesuTe YMCJI0 MPOTOHOB M HEWTPOHOB B s/ipe aToMa AJIOMHMHMUS E; NN |
YHCJI0 3JIEKTPOHOB B 3JIEKTPOHHOI 000/104Ke 3TOr0 aToMa.

A. 13 npoTOHOB, 27 HEUTPOHOB U 27 SIEKTPOHOB.

b. 13 npotoHoB, 14 HENTPOHOB U 13 ANEKTPOHOB.

B. 13 npotoHoB, 14 HENTPOHOB U 14 37IEKTPOHOB.

I'. 14 npotoHoB, 13 HENTPOHOB U 14 FIEKTPOHOB.

/IIlpu  CcTPOUTEJHCTBE ATOMHBIX  JJIEKTPOCTAHIUMI  HeOo0X0AMMO  pemiaTh
IKOJIOTHYECKYI0 MPolJiemMy....

A. yMEHBIIEHUS] CTOUMOCTH CTPOUTENBCTBA.

b. npepoTBpalieHust painoakKTUBHBIX BEIOPOCOB B aTMOC(eEpy.

B. ymensbInenus rabapuToB sSAEpPHOTO peakTopa.

I'. oneHky 3anacoB pacUIEIUIAIOIIMXCSI MATEPUATIOB.
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8.Kakoe wu3 Tpex BHAOB wu3iaydyeHui (o, wam vy) odaagaer HaudoIbLIEH
NPOHUKAKLIEHl CIOCOOHOCTBIO?

A. a-UznyyeHnue.

b. B-Uznyuenue.

B. y-U3znyuenue.

I'. I[IpoHuKaromas cnocoOHOCTh BCEX YKA3aHHBIX BUJIOB M3JIy4€HUN OJIMHAKOBA.

10.B pe3yabTate 3JIeKTpOHHOI‘O B- pacnana siipo Maruusi -~ [[] mpeBpaTHiIOCh B

A.]ONC b. 26Mg .13A1 .12A1

Bapuanr 2

1. KTo U3 mepeyuciaeHHBIX HUXKE YUEHBIX 3KCHEPUMEHTAIBHO JOKa3all CyIIECTBOBAHUE
aTOMHOTO s1pa’?

A. 1. Tomcon b. A. DiiHIITENHH B. 2. Pesepdopn I'. H. bop

2. Ha mpencraBieHHON quarpamMme SHEPrHUECKUX YPOBHEH aToMa Mepexo, CBsI3aHHBIN C
norJionieHueM (pOTOHa HAUMEHBIIIEH YacTOThI, M300pakeH CTPEIIKOIA:

A 2.

b.4. OfF-——— e -

B. 5. E, 2

r.1. E;

3. DIeKTpoHHAs o0oouka aIOMUHUA  F, |
cooepxcum... ) 2

A. 27 snektpoHOoB. b. 40 351€KTpOHOB.

B. 13 snektponoB. I'. 14 snexkTpoHOB. El—Y y .

4. TIpu NOTJIOMIEHUH CBETA aTOM BEIECTBa. . . t 2 3 4

A. BHEPTUs aTOMa MEHSIETCA MOCTEIEHHO.

b. sHeprus atoma MOXET MEHSITHCS IMOCTENEHHO WM CKAa4KOM B 3aBUCUMOCTH OT

COCTOSIHMS aTOMa.

B. sHeprus atoma MOXET MEHSTHCS MOCTENEHHO WM CKAYKOM B 3aBUCUMOCTH OT

COCTOSIHUS aTOMa.

I'. sHEprUs aToMa MEHSETCSA TOJIBKO CKauKaMHU.

5. B-Uznydenwue npeacraBisieT co00i MOTOK. ..

A.spep renmuss.  b. snektpoHoB.  B. mpotoHoB.  I'. HEMTPOHOB.

6. Ompenenute 4YKWCIO MPOTOHOB M HEWTPOHOB B sjaApe aToma ¢rTopa ! gF U YHUCIIO
AJIEKTPOHOB B 000JIOUKE 3TOTO aTOMa.

A. 7 IpOTOHOB, 9 HEUTPOHOB U 7 FIEKTPOHOB.

B. 16 npoTOHOB, 9 HEUTPOHOB U 9 PIEKTPOHOB.

B. 9 npoToHOB, 7 HEUTPOHOB U 7 PIEKTPOHOB.

I'. 9 npoToHOB, 7 HEUTPOHOB U 9 FINEKTPOHOB.

7. B ombite Pesepdopaa Gosibiast 4acTh 0-4aCTUI] CBOOOJHO MPOXOJUT CKBO3b (POJIBTY,
VCTIBITBIBAsI MaJible OTKJIOHEHUS OT MPSIMOJMHENHON TPACKTOpUU. MOXKHO JIM CHENAThH
BBIBOJ, UTO..

A. 0-4acCTHUIIbl UMEIOT Maccy 0OJIbIlIE MacChl aToMa?

B. B aTomMe uMmeetcs sApo, pazMepbl KOTOPOTO 3HAUUTENIBHO MEHBIIIE pa3MEepOB aToMa?

B. 3apsin sigpa paBeH 3apsiiy O-4acTHUIIbI?

I'. 3apsia 371eKTPOHOB paBeH 3apsly Oi-4aCTHUIIbI?
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8. B Hacrosmiee BpeMst IMPOKO PACIpOCTPAHEHBI Ja3epHbIC YKA3KH, aBTOPYUYKH, OPEIIKH.
[Tpu HEOCTOPOKHOM OOpAIICHUH ¢ TAKUM MOJTYIPOBOTHIUKOBBIM JIa3€pOM MOXKHO. . .

A. BBI3BaTh MOXKap.

b. nposxeub KOCTIOM U MOBPEAUTH TEIIO.

B. nonyuuts onacHoe 00JydeHre OpraHu3Ma.

I'. noBpenuTh ceTyaTKy riasa npu IpsiMOM IOMAJaHUH JIA3€PHOIO Jyya B IJ1a3.

9. Kakoe u3 Tpex BUIOB u3NydeHUi (0, f win y) obiagaeT HaMMEHbBIIEH MPOHUKAIOIICH
CIIOCOOHOCTBIO?

A. a-3znyyeHnue. B. B-Uznyuenue. B. y-U3znyuenue.

I'. ITpoHukaromas ciocOOHOCTh BCEX YKa3aHHBIX BUJIOB U3JIy4€HUIN OJJMHAKOBA.

10.B pesymnprare o-pacmama sSapo M30TOMA 30J10Ta ! ZgAu, C 3apsaoM 79 U MacCOBBIM

yuciioM 179, npeBpaiaercs B Ipo. ..
A.'7iReB. ZIrB. J5Aul. ' He
Kpurepumn onenkmu:
«5» - BBINIOJIHEHBI MPaBUILHO 10 3a1aHMi;
«4» - BBINOJIHEHBI TPABWIBHO 8 - 9 3a71aHUI;
«3» - BBINIOJIHEHBI NMPABWIILHO 6 - 7 3aaHUl;
«2» - BBITIOJIHEHBI PABUIIBHO S5 3a1aHUM.

3.2. TunoBble KOHTPOJILHbIE 3aJaHNSI IJIsl IPOMEKYTOUYHOH aTTeCTANIUH
o0yJarmmnxcs

Teoperuueckne BONPOCHI K IK3AMEHY

1. MexaHHUecKoe JBIDKCHHE M €ro OTHOCHTEIbHOCTb. CHCTEMBbI OTCUETA.
CkopocTh U iepeMeIieHre MpU MPSIMOIMHEHHOM PAaBHOMEPHOM JIBHKEHUU.

2. OCHOBEI CTO. Nuepunanbubie CHUCTEMBI OTcuYéTa. [Tpunmn
OTHOCUTENBHOCTH. [ToCTynaThl criennaibHOM TEOPUU OTHOCUTEIILHOCTH.

3. Cuna. Cnoxenue cujl. 3aKkoHbl JMHaMUKH HeroTOHA.

4, 3akoH BceMupHOro Tsarorenus. Cuna tsokectu. Bec tenma. HeBecoMocTs.

5. Nmnynse Tena. 3aKoH COXpaHEeHUsI UMITYJIbca. P€akTUBHOE IBHUKEHUE.

6. Kunetnyeckass u TOTEHIMANIbHAsE DHEPTUs. 3aKOH COXPAHEHUS DJHEPruu
MEXaHUYECKHUX MPOIIECCOB.

1. YckopeHue, CKOpOCTb M MEpeMeIlleHHe  NpU  MNPSIMOJHUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU.

8. Buner nedopmarnuit TBEpaIX Ten. Cuna ynpyroctu. 3akoH ['yka.

9. OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KHHETUUECKON TEOPUU U UX OIBITHOE

o0ocHoBaHue. Macca u pa3Mepbl MOJIEKYI.

10. HUcnapenue xuakocteil. HachlllieHHBIM 1 HEHACHIIIEHHBIN mapbl. BiiaxxHOCTH
BO31yXa U €€ N3MEpPEHUE.

11. BuyrpeHHsis »dHepruss U cnocoObl €€ wu3MeHeHus. llepBblii  3aKkOH
TEPMOJIMHAMUKHU.

12. Temmneparypa u e€ puznueckuil cMbici. MI3MepeHue Temneparypsi.

13. TemnoBoe pacumpeHue >XUIKOCTe U TBEPABIX TEI.

14. HpeanbHslid ra3. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOpUU
UJeanbHOro rasa. Mcrnonbs3oBaHrne CBOMCTB ra30B B TEXHUKE.
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15.  ArperaTHble COCTOSTHUS BEIIeCTBa U (a30BbI€ MEPEXO/bl, UX OOBSICHEHUS Ha
OCHOBE MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.

16. Tlpunmuner nerictBusi TerioBbix aurateneil. KIIJ| TemioBwIx nBUTaTeiei.
Ponb TemnoBbIX gBUTaTENEH B HAPOAHOM XO35MUCTBE U MPOOJIEMBI UX UCIIOJIb30BAHUSI.

17. Omnextpuzauus  Tena.  DIEKTPUYECKUM  3apsa. 3aKOH  COXpaHEHUs
ANEKTPUUYECKOTO 3apsana. B3anmoneiicTBre 3apskeHHbIX Tell. 3akoH KyroHa.

18. Dnekrpuyeckoe moJie. HanpsHKEHHOCTD AIEKTPUUYECKOTO TOJIS.

19. DnextpoaBwkyIias cuia. 3akoH OMa JijIs TTOJTHOM IeTH.

20. DnextpoéMkocTb. KoHpeHCATOp W €ro yCTpONCTBO. DHEPrusi 3apsKEHHOIO
KoHJeHcaTopa. [TpumeHeHne KoHAEeHCAaTOPOB B TEXHHUKE.

21. DnexTpuueckMid TOK B pacTBOpaXx M paciulaBaxX »JJIEKTPOJIUTOB. 3aKOH
aneKkTpoau3a. [I[puMeHeHne 3MeKTpoan3a B TEXHUKE.

22. DOnextpuueckuid TOK B Merauiax. CONpOTHBICHHE METaNIMYECKOTO
MIPOBOJIHUKA. Y IEJIbHOE CONIPOTUBIICHHUE.

23. D7exTpuueckhid TOK B MOMynpoBoaHuKax. CoOCTBEHHass W MpPUMECHAs
IIPOBOJIMMOCTB TIOJIYTIPOBOJHUKOB.

24. MaruutHoe mone Toka. MarautHas uHAyknus. Cunma Awmnepa. Cuna
Jlopenua.

25. SlBneHue 3NEKTPOMAarHUTHOW HMHAYKUUHU. ONBITHOE MOJITBEPXKIEHUE HTOrO
SBJICHMSI. 3AKOH JIEKTPOMarHuTHo nHaykuuu. [Ipasuino JleHna.

26. KonebarenpHoe JABWKEHHE. [apMOHHYECKHE KoJieOaHus. AMIUIUTYA,
nepuo/, yactora u aza koseOaHuil.

27. KonebatenbHblil KOHTYp. YacToTa CBOOOAHBIX KOJIEOaHUH.

28. llpunnumnel paauoTeneoHHONW CBA3M. AMIUIMTYAHAs MOIYJSAIUS |
nerektupoBanue. [IpocTedmmii paguonpuEMHUK.

29. BrmyxzaeHHble KonebaHus. Pezonanc. 3aBUCMMOCTh aMIUTUTYABI KOJIeOaHU
OT YaCTOTHI BHIHYKJAIOLEN CUJIBL.

30. Tpauchopmarop.  IIpomsBomcTBO,  mepemadya  DIEKTPOIHEPTUH, €€
HCIIOJIb30BaHUE.

31. Bomausl. IlpogonpHble W mMomnepevHble BOMHBL JlJIMHA BOJHBI, €€ CBA3b CO
CKOPOCTBIO PAacIIpOCTPaHECHUS BOJIHBI U YaCTOTOM KOJIcOaHUM.

32.  3BykoBbie BosiHbI. CKOpPOCTH 3ByKa. [ poMKOCTb 3ByKa. BeicoTa ToHa. 3Xo0.

33. DrexTpoMarHMTHbIE BOJHBI U UX CBOMCTBa. Paguomnokaius u e€ npuMeHeHue

34. BosiHOBBIE CBOMCTBA CBETA.

35. Ilpupona cBera. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA.

36. Jlucnepcus ceta. Criektp. CrieKTpOCKOTI.

37. Hudpakuus cserta.

38. Uurepdepenius ceera.

39. Tlonspuzamus cBera.

40. Illkana »MEKTPOMArHUTHBIX W3JIydYeHHil. [IpuMeHeHHne >3JIeKTPOMarHUTHBIX
W3JIy4YCHUN HA IIPAKTHKE.

41. DoTtodddeKT u ero 3aKOHHI.

42. VYpaBaenue DiHmTeHA 1715 hoTodPdekTa.

43. KBaHThI CBeTA.

44. Ilpumenenue poTod(dexTa B TEXHUKE.

45.  Omnsitel Pezepdopaa mo paccessHuO @—4acTHII.
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46.
47.
48.
49.
50.
51,
52,
53.
54,

Anepnas Mmozens aToma.
KBanrtoBsie nocrynarel bopa.
Cocras sipa aTtoma.
PannoakTuBHOCTB.

Bubl painoaKTUBHBIX U3JTYYEHUN U UX CBOMCTBA.
IlenHas peakius JeJICHUS AI€p YpaHa U YCIOBUA €€ MPOTEKAHUA.

TepmosiiepHas peaxius.
Mopenu 3emiu U MIaHeT.

dusznyeckue YCJIOBHA HA INNIAHCTAX U UX aTMOC(i)epBI.

HpaKanecmle 3alaHUs K IK3aMCHY

No

owiiera

3amaua

OcHoBHBIE POPMYIIBI

1

Onpenenure CPEHION0 KBaJPaTUIHYIO

cKopocTh MoJekynsl raza mpu 0° C. Macca
)

MOJIEKYJIbI Ta3a m, = 32 + 10 ® kr.

ITocrosiauas [Timanka k = 1,38+ 10'23%.

3kT

my

]
I

3apsbKeHHas 4acThlla MacCou 107 r HaxomuTCs
B PaBHOBECHHM B OJHOPOIHOM DJIECKTPHUCCKOM
ToJ1e HampsKeHHocTho 3,1 +10° H/Ko1. Haiinute
3apsiJT YaCTHIIH.

(3apsix anektpona e = 1,6+10™° Ki. Vekoperne
CcBOOOJHOrO magcHus g~<9,8 M/CZ).

Cuna, pgeucTBylOIIass  Ha
3apsia; F= ql_f

Cua TSHKeCTH:

F=mg

B BepTUKAIBbHOM NWIMHApPE TOJA TSHKEIBIM
NOPIIIHEM HAXOJUTCS KHUCIOPOJ Maccoil 2 Kr.
Jns moseimeHust temneparypsl Ha S5 K emy
COOOIIMIN KOJIMYECTBO TemoTel 9160 JIx.
Haiimute paboTy, COBEpIIEHHYIO Ta3oM IpHU
pacIIMPEHUd W YBEJIWYECHUM €ro BHYTPECHHEH
sHeprun. Momsipaast Macca kuciopona 32 + 107
KI'/MOJIb.

Pa6ora raza:

A=P AV = 2 RAT
B M

N3meunenue

SHEPIUu:

AU=A+Q

BHYTPEHHEU

Onpenenuts pabOTy TOKa B MPOBOJHUKE U
MOIITHOCTh TOKa 3a 2 MUHYTBI, €CJIM CHJIa TOKa
paBHa SA, a HanpsH>KEHUE HA MPOBOAHUKE S B.

A=1-U-At
P=1.U

Baron wmaccoii 20 T, [ABWXKYIIMICS €O
ckopocthio 0,3 Mm/c, HaroHseT Barod maccoit 30
T, IBWOKYyIUicsa co ckopocThio 0,2 M/c. KakoBa
CKOpPOCTh BaroHOB IIOCJIE TOTO, Kak cpaboTaer
aBTocCIenKa?

3aKkoH
UMITyJIbCA:
my - U; +my U,
=_)(m1 +m;)

!

"V

COXpaHEHHUs

Kakyio paboty coepmut cuna 200 H mpu
IIEpEMEIIEHUM Tela Ha S5 M, €CId OHa
HarpasJjeHa noj yriom 60° K ropu3oHTy?

A=F:S+cosa

Onpez[eJme ITIOJIHOC COIIPOTHUBJICHHUC Y4YaCTKa
HCI 1 CUJIYy TOKA Ha KaXKJ10M M3 IIPOBOAHHUKOB,

OO6m1ee conmpoTUBIICHUE
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COEMHEHHBIX MapaJUIENbHO, €CIU HANpsKEHUE
paBHO 6 B, a CcompoTuBlieHHE MPOBOIHUKOB 5
Omu 1 Om.

Rl " RZ
Ro6m =
R, +R,
Cuia toka: [ = %

8 Cuna 60 H coobmaer tery yckoperne 0,8 m/c” | |1 3axon HprotoHa:
.Kaxkas cuna cooOumuT s3Tomy Teiny yckopeHue 2 F=m-a
M/c??

9 KakoB uMrynbc (poToHa, €ciu AjMHa CBETOBOM Vmnyisc GoToHa: p = h
ol A =5 + 107 Mm? Ilocrosuas [TnaHka A
h=6,63+10* Jix c.

10 Ha pucynke nan rpaduxk N3otepmuyeckuii  mporiecc:
U3MEHEHUS! COCTOSIHUS T=const, p u V MeHs10TCS.
WJeaJLHOro ra3a B N3ob6apHbIii
koopauHaTtax V, T. nporecc:p=const, T u V
[IpeacraBpTe 3TOT MEHSIOTCS.
mporiecc Ha rpadukax N3oxopHbIi
B kKoopauHatax P, Vu P, T. npouecc:V=const, T u p

MEHSFOTCSI.

11 PabGoTta BbIXOJA 3JEKTPOHOB M3 KaaMusd A = | YpaBHeHHE DHHIITEIHA:
6,53+10™ J. KakoBa [JIMHA BOJNHBI CBETa A, m - v?
Nafalomero Ha IIOBEPXHOCTh KaJMHs, €CIH hv = A+ >
MakCHMalbHas  CKOPOCTb  (POTOBIIEKTPOHOB | YacToTa CBETA: V = —.

v =7,2+10°M/c? Macca snektpona 9,1:10% A
Kr. CKOpOCTh CBETa
c=310° w/c.

12 Hammcate Hemoctaromme oOo3HaueHus B | 1) Ilpu saepHBIX peakmusax

CJIEYIOLIUX SIIEPHBIX PEaKIUSIX: COXpaHSETCS AICKTPUUECCKUI
27Al + In—> * + 3He 3apsj azep.

* +1H — %2Na + jHe 2) Ilpu saepHBIX peaKIUsIX

S52Mn + * - 3SFe + in NPUOIMOKEHHO  COXpaHSIETCS

2TAL+ y > Mg + « OTHOCHUTEJIbHAS aTOMHas
Macca siiep.

13 Onpenenute Maccy BOJIOpOJIa (Hy), | YpaBHenue MeneneeBa-
Haxozsierocs: B bamwione 00béMoM 20 nUTPOB | Knaneiipona: P -V = m.R.
nipu nasiennu 830 klla, ecm Temneparypa raza T M
paBHa 17°C. YHuBepcanpHas ~ rasoBas
MTOCTOSTHHAS
R =831 JIx/(momnsb * K).

14 Kakoe kommyectBO Terotel Q Bbigenutcs Ha | 3akoH [[xoyms-Jlenma:

ydacTke uenu comnpotuBiennemM R = 124 Om
3a Bpemsa At =10 mun? Cuna toxka |1=0,5 A.

Q=I1*"R-At
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IV. METOANYECKHUE MATEPHUAJIbI, OITPEAEJAIOINUE ITPOLENLYPbI
OIIEHUBAHWSI OCHOBHBIX BUIOB YYEBHOM JEATEJIBHOCTH,
XAPAKTEPE3YIOHIUX ITAIIbI JOCTUKEHUS PE3YJIBTATOB
OBYYEHUA

[Ipouenypa oueHHMBaHUSA — IOPSAOK ACHCTBUN INPU IOATOTOBKE U IIPOBENCHHUH
aTTECTALlMOHHBIX UCIIBITAHUN U (POPMUPOBAHUU OLIEHKH.

[Ipouenypa NIPOMEKYTOYHOM aTTECTAllMd NPOXOJUT B  COOTBETCTBUU C
[TonoxxeHneM O TPOMEKYTOUHOW (pyOeKHOM) aTTecTalMu 3HAHUM O00yYaroIIMXCs
JAI'YHX.

ATTecTalMOHHBIE HCHBITAHHUS TPOBOJATCSA MpernoaaBaTeneM (WM KOMHUCCUER
mpernoaBareneil — B ciaydae MOIYJbHONW Y4eOHOro TpeaMeTa), BEAYIIUM JICKIIMOHHBIC
3aHATHS 10 JAHHOM JUCUUIUIMHE, WIM IPENoJaBaTeNsIMUA, BEAYLIMMHU NPAKTHUYECKUE U
7abopaTOpHbIE 3aHATHS (KpOME YCTHOro 3k3ameHa). IIpucyTcTBHME MOCTOPOHHUX JUI B
XOJIe TPOBENCHMSI ATTECTALIMOHHBIX HCIBITAHUN ©0€3 pa3pelieHHus peKTopa WId
IpOpeKTopa HE Jomyckaercs (3a HCKIIOUEHHEM pPAOOTHHKOB  YHUBEPCHUTETA,
BBITIOJHSIOUINX KOHTPOJIMPYIOLIUE (PYHKIIMU B COOTBETCTBUHU CO CBOMMH JIOJKHOCTHBIMU
00si3aHHOCTSIMH). B ciydae OTCYTCTBUS BeOyILIEro IHpernojaaBaresisi aTTeCTAllMOHHBIE
UCIIBITaHUSI TIPOBOJATCS IMPENOJAaBAaTENIEM, Ha3HAYEHHBIM IMHCbMEHHBIM PaCIOPSKEHUEM
o kadenpe.

MHBamuapl M JOuUa C OrPAHUYECHHBIMU BO3MOXHOCTSIMU 3[0POBbs, HWMEIOLIUE
HapylIEHUs ONOPHO-JABUTATEIbHOIO ammnapara, JIONYCKaloTCd Ha aTTeCTallMOHHbIC
UCIIBITaHUS B COMPOBOKICHUH aCCUCTEHTOB-COMTPOBOXKAAIOLIUX.

Bo BpeMs arrecTallMOHHBIX UCIHBITAHUM OOy4Yaroluecss MOTYT MOJIb30BaThCA
porpaMmMoil y4yeOHOW y4yeOHOro mpeaMeTa, a TaKKe C pa3pelleHUs MpenoaaBaTes
CIIPAaBOYHOM M HOPMATUBHOU JIUTEPATYPOU, HEMPOTPAMMUPYEMBIMHU KAJIBKYJIATOPAMH.

BpeMs moAroToBku OTBETa MpU cAade 3adeTa/sK3aMeHa B YCTHOM (hopme TOJIKHO
coctaBisiTh He MeHee 40 MUHYT (MO KeJaHUI0 OO0YyYarolerocs OTBET MOXET ObITh
nocpouHbIM). Bpemst orBeTa — He 6osee 15 MUHYT.

[Ipu MOATOTOBKE K YCTHOMY 3K3aMEHY 3K3aMEHYEMBbII, KaKk IIPaBUIIO, BEAET 3aIHUCH
B JIUCT€ YCTHOIO OTBETa, KOTOPbIM 3aTeM (110 OKOHYAaHMHM 53K3aMEHa) CIIaeTcs
9K3aMEHATOopYy.

[Ipu mpoBeneHHMH YCTHOTO 3K3aMEHa SK3aMEHAIlMOHHBIA OWJIeT BBIOMpaeT cam
DK3aMEHYEMBIN B CIIy4alHOM IOPSJIKE.

DK3aMeHaTopy MPEeAOCTaBIIAETCS MPABO 33J1aBaTh 00YYaAIOIIUMCS JTIONOJIHUTEIbHBIC
BOIIPOCHl B paMKax MpOrpaMMbl y4eOHOTO MpeAMeTa TEKYIIEro CEeMecTpa, a TaKKe,
MIOMUMO TEOPETUYECKUX BOIPOCOB, JaBaTh 3a/a4l, KOTOPbIE U3YUYaINCh HA MPAKTUYECKHUX
3AHATHUSX.

OneHka pe3yJbTaTOB YCTHOTO AaTTECTAIMOHHOTO MCHBITAHHUS — OOBSBIAETCS
oOy4Jaroniumcs B JIeHb €ro nposeneHusd. [lpu mpoBeneHn MTMCbMEHHBIX aTTECTAIIMOHHBIX
WCIIBITAaHUI WJIM KOMIIBIOTEPHOTO TECTUPOBAHMS — B J€Hb UX NPOBEJICHUS WM HE MO3/IHEE
clIeTyIoIero pabodero JHs MOCje UX MPOBEACHUS.

Pe3ynpTaThl  BBINOJHEHWS  ATTECTALlMOHHBIX  HWCIBITAHUH, MPOBOAUMBIX B
nucbMeHHOU (opme, ¢GopMe HUTOrOBOM KOHTPOJIbBHON pabOThl WM KOMIIBIOTEPHOTO
TECTUPOBAHUS, JOJDKHBI ObITh OOBSIBICHBI OOYUYAIOIIMMCS U BBICTABICHBI B 3a4ETHBIC
KHIDKKY HE TI03/IHEE CJIETYIOIIero pabodero JHS MOCie UX MPOBEACHUS.
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JIucr akryanuzannu (pOHIA OLIEHOYHBIX CPEACTB Y4e0OHOI0 MpeaMera
«Duzuka»

cDOH,Z[ OLOCHOYHLIX CPCICTB y‘I€6H01’0 npeamMeTa NICpeCMOTPCH,

O6CY}K,ZIGH u O,Z[O6p€H Ha 3aCCIaHUuHn MGTOHH‘IGCKOﬁ KOMHUCCHUH

[IpoTokoun OT « » 20 r. Ne

[Ipencenarens METO. KOMUCCUU

@DoH/1 OLICHOYHBIX CPEJICTB yUeOHOI0 MpeIMETa MEPECMOTPEH,

00CyXeH 1 0J00peH Ha 3aceJaHuU METOJNYECKON KOMHUCCHUH

[IpoToxon OT « » 20 r. Ne

[Ipencenarens METOA. KOMUCCHUU

®doH/ OLIEHOYHBIX CPEJICTB YUeOHOI0 MpeIMeTa IIEPECMOTPEH,

o0CYXJIeH 1 0J00pEeH Ha 3aCeTaHUH METOJUICCKON KOMUCCUU

[IpoTokon oT « » 20 r. Ne

[Ipencenarens MeTOA. KOMUCCUU
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