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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OIIEHOYHBIX CPEICTB

OcBoenne coaepkanus ydeOHoro npeamera OVIL.11 dusmka obecrneunBaer
JOCTHKEHUE CTYAEHTAMHU CIIEYIOIINUX PE3YIbTATOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTHE 4YyBCTBA TOPJOCTH U YBAXEHUSI K UCTOPUU U JOCTHUKEHUSIM
OTEUYECTBEHHON (DU3MYECKOM HayK; (PU3MYECKU TPAMOTHOE IIOBEJICHHE B
po(EeCCUOHANILHON JAESITENIbHOCTH W OBITY HpH OOpallleHHH ¢ NpudopaMu H
YCTPOWCTBaMU;
- JI.2. T'OTOBHOCTb K IIPOJIOJKEHUIO 00pa30BaHUs U MOBBIMICHUS KBaJTU(PUKAIIMU B
n30paHHOM TIPOPECCHOHATILHONW ACATEILHOCTH M OOBCKTHBHOE OCO3HAHHUE POJIH
(U3UYECKUX KOMIIETCHIINI B 3TOM;
- JI.3. Pa3BuTHe yMEHHs HMCHOJb30BaTh JAOCTUKEHUS COBPEMEHHON (PU3HUECKOM
HAayKd W  (QU3NYECKHX  TEXHOJOTUH I  TIOBBIMICHUS  COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOM ITpodecCHoHaIbHON AeATebHOCTH,
- JI.4. YMeHue caMoCTOSTENbHO JOOBIBaTh HOBBIE Uil ce0sl (PM3MUECKUE 3HAHMUS,
UCIIOJIB3YSI JIJISl 3TOTO JOCTYITHBIE UICTOYHUKH UHPOPMALIUU;
- JI.5. YMmenue BbICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMaHJIE 1O
pelIeHnIo O0IKX 3a/1a4;
- JI.6. YMeHue ymnpaBiATh CBOEH IO3HABATEIBHOM AEATEIbHOCTHIO, IIPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS,
MeTanpeaMeTHbIx (M):
- M.1. HUcnonb3oBaHHE pPa3IMYHBIX BUJIOB IMO3HABATEIBHOW NESATEIBHOCTH IS
pemieHus (U3MYECKUX 3ajlady, MPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/leHus, OMHUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JJIS U3YUYEHUs Pa3IUUHbIX
CTOPOH OKPYXaKOIIEH JEUCTBUTEIIBHOCTH;
- M.2.Pa3BuTHe HCHOJIB30BAHHUSI OCHOBHBIX HWHTEJUIEKTYaJbHbBIX OIEpalHii:
MOCTAHOBKH 3a/aud, (OPMYJIHPOBAHUS TUIIOTE3, aHAIM3a U CUHTE3a, CPABHECHHS,

O606H.ICHI/I$I, CUCTCMAaTU3al, BbBIABICHUSA TIPUYIUHHO-CICACTBCHHBIX CBSI3CI71,
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MOMCKa aHaAJIOTOB, (YOPMYIMPOBAHUS BBIBOJIOB Ul M3YyUEHHUS Pa3IHYHBIX CTOPOH
¢u3znyeckux OOBEKTOB, SBJIEHUH M MPOLECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOAMMOCTb CTAJIKUBATHCS B IPO(PECCHOHATILHOM cdepe;
- M.3.PazBuTHEe yMEHHsS TE€HEPUpPOBAaTh HUJAEHM M ONPEAENATh CPEACTBa,
HEO0OXOAMMBIE JUISl UX peallh3aliu;
- M.4. YMeHune ucnonb30BaTh pa3inyHble HCTOYHUKHU [ TOJIYYEHUS (PU3MUECKOM
MH(pOpMaIUH, OLICHUBATh €€ JOCTOBEPHOCTH;
- M.5. YmMmenue aHaiuM3upoBaTh U MPEACTABIATH HMHPOPMALMIO B Pa3IUUYHBIX
BUJIAX;
- M.6. VYmenue nyOIUMYHO NPEJICTABIATH  PE3YyIbTaTbl  COOCTBEHHOTO
WCCJIEI0BAHUSI, BECTH JUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYETasl COJEp KaHHE
1 (OpMBI TIpEICTABISIEMON HHPOPMAITNH;

npeametHbix (II):
- I1.1. ®opMupoBaHue NPEACTABICHUN O POJIM U MeCTe (PU3UKU B COBPEMEHHOMU
HayyHOW KapTHHE MHUpa; NOHMMaHue (PU3MUECKON CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennoit  sBnenuit, ponau  usuku B (POPMHUPOBAHUU  Kpyrosopa H
(GyHKIIMOHAIBHON TPAaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs MTPAKTUUECKUX 3a1a4
- I1.2. ®opmupoBanue  OCHOBOINOJAralIMMUX  (U3HMUECKUX  TOHSITHUH,
3aKOHOMEPHOCTEM, 3aKOHOB M TEOpPHil; YBEPEHHOE HCIIOIb30BaHUE (PHU3UUECKOU
TEPMUHOJIOTHMHM U CUMBOJIUKH;
- I1.3. ®opMmupoBaHue BIIaJieHUS OCHOBHBIMH METOJAMU HAYYHOTO IO3HAHMS,
UCIIOJIB3yeMbIMH B (u3uKe: HaOMIOJEHWEM, ONHMCAaHUEM, H3MEPEHUEM,
HKCIIEPUMEHTOM;
- II.4. VYwmenuss oOpabGaTbiBaTh pe3yJbTaThl H3MEPEHUM, OOHAPYKUBAThH
3aBUCUMOCTh MEXAY (U3NYECKUMHU BEJIWYMHAMH, OOBSICHATH IOJYYECHHBIE
pE3yNbTaThI U JAEJIaTh BBIBOJBL;
- IL.5. ChopmupoBaHHOCTH YMEHUS PEIIATh PUINUECKUE 3a1aUN;
- IL.6. CdopmMupoBaHHOCTH yMEHHUS TPUMEHSTH IMOJYYCHHBIC 3HAHUS IS

OOBSICHEHHUS  YCJIOBHM MNpoOTeKaHus (PU3MYECKUX SBIECHUH B  IPUPOJE,



npodeccuoHanbHOl cdepe W A TPUHATUS TMPAKTUYECKUX PEIICHWH B
TIOBCEIHEBHOM JKU3HU;
- I1.7. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU 1O OTHOIICHUIO K (PU3NUECKOil
uH(pOpMaIUK, MOTydaeMOn U3 Pa3HBIX HCTOYHUKOB.

dopmoii aTTecTalMd MO y4eOHOW NUCIUIUIMHE sBisieTcs 3k3ameH (1 u 2

ceMecTp).



2. Pe3yabTaThbl 0CBOCHHUS Y4€OHOI0 MpeaMeTa, moajesKanue npoBepke.

B pesynbrare arrectanuu 1Mo y4yeOHOMY MpPEIMETy OCYIIECTBISAETCA

KOMIUIEKCHAsI TMPOBEPKA CIEAYIOIMX yYMEHUN WM 3HAHHWM, a TaKXKe JIUHAMHKa

bopmupoBaHus 00IIKX, TPO(HECCUOHATBHBIX KOMITETEHIIUNA:

Pesynbrarel 00yueHus:

Iloka3aTenu oleHKH
pe3yJibTaTa.

dopma KOHTPOJIA
U OLICHUBAHUS.

¥Y1. OmwmceiBaTh M OOBSICHATH
(bu3YecKre SIBIICHUS U CBOMCTBA
TEJ. JIBH)KEHUE HEOECHBIX T H
HCKYCCTBEHHBIX CITyTHUKOB
3eMiu; CBOMCTBA ra3os,
KUJIKOCTEH W TBEPIBIX TEI;
AIIEKTPOMATHUTHYIO WHIYKIIHIO,

OrnuceiBaeT u 00BSCHSET
(bu3MYecKue SIBIICHUS U CBOMCTBA
T JBIDKECHUC HEOSCHBIX TEII U
WCKYCCTBEHHBIX CITyTHUKOB
3emMiy; CBOICTBA rasos,
XKHUJIKOCTEH W  TBEPIBIX TEIT;
AIIEKTPOMArHUTHYIO HWHIYKIIHIO,

pacrpocTpaHeHHe pacrnpocTpaHeHue
AIICKTPOMArHUTHBIX BOJIH; | DJICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC ~ CBOWCTBAa  CBETA; | BONIHOBBIE  CBOICTBA  CBETA;

U3JIyYCHHE M TOIIIOIICHHUE CBETa
aToMoM; (hoTordheKT.

U3JIyYCHUE M TOMIONICHHUE CBETa
atoMoM; (hoTod(hEKT.

YcTHBIN 0npoc;
JlabopatopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

¥Y2. Oranyarth THUIOTE3BI
Hay4YHBIX TEOPHUH.

oT

Otnuyaer TUITOTE3bI OT
Hay4YHBIX TEOPUH;
Oprann3oBbIBaTh COOCTBECHHYIO
JICATEIILHOCTD, BBIOUpATh
THUIIOBBIE METOJILI U CIHOCOOBI
BBIIOJIHEHUS

npo¢eCCUOHATTBHBIX 3aj1ady,
OllcHUBaTh UX A(HPEKTUBHOCTH
1 Ka4yeCTBO.

YcTHBIN 0npoc;
JlabopaTtopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

¥Y3. [lenath BbIBOJIBI Ha OCHOBE | /lemaeT BBIBOJIBI Ha OCHOBE | Y CTHBIN OIPOC;

HKCIIEPUMEHTAJIbHBIX TAHHBIX. | OKCIIEPUMEHTANIbHBIX JaHHbIX; | JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenbHas
paborTa;

Y4. IlpuBogute  npumepsl, | [IpuBoaut IIPUMEDBL, | Y CTHBIN OIIPOC;

IIOKa3bIBAIOIIINE, YTO: | IOKa3bIBAIOIIME, yto: | JlJabopaTopHas

HAOJIIOICHUST M DKCIEPUMEHT | HAOMIOIEHUsT M JKCHEPUMEHT | paboTa;




SIBJIIIOTCS OCHOBOM s
BBLIBHKECHHUS TUTIOTE3 u
TEOPHUH, MO3BOJSAIOT IPOBEPUTH
WCTUHHOCTD TEOPETUUYECKUX
BBIBOJIOB; (U3UYECKasT TeOopus
JTa€T BO3MOYKHOCTH OOBSICHATH
W3BECTHBIC SIBJICHUS TTPUPOJIBI U

SIBJISIIOTCS OCHOBOM st
BBIJIBIDKCHHUS TUIIOTE3 u
TEOPHUH, MO3BOJSAIOT IPOBEPUTH
WCTUHHOCTD TEOPETUUYECKUX
BBIBOJIOB; (hU3MUecKasi Teopus
JTa€T BO3MOXKHOCTH OOBSICHATH
W3BECTHBIC SIBJICHUS TIPUPOJIBI U

TectupoBaHnue;
CamocTosiTenbHas
pabora;

Hay4HbIC (bakTbl, | HAyYHBIE (bakThl,

pEeACKa3bIBaTh €lle | IPeICKa3bIBaTh ene

HEU3BECTHBIC SIBJICHUSI. HEWU3BECTHBIC SIBJICHHUSL.

¥YS. IlpuBomute  npumepsl | [IpuBogut MIPUMEDPHI | Y CTHBIN OIPOC;

MPAKTHYECKOTO HCIOIb30BaHMUS
¢u3nyecKux 3HAHUUN: 3aKOHOB
MEXaHHUKH, TEPMOJAMHAMUKH U
AIIEKTPOIMHAMUKH B
DHEPreTHKE; PAa3TMYHBIX BUIOB
AIIEKTPOMATrHUTHBIX W3Ty4eHUIN
VIS pasBUTHS  paguo |
TEJIEKOMMYHHUKAIHH,

KBaHTOBOH (DM3UKHU B CO3JaHHUU
AJIEPHOM SHEPTETUKH, JIA3EPOB.

IPAaKTHYECKOTO HCIIOIb30BAHMS
¢u3nyecKkux 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJWHAMUKUA H
AIIEKTPOITMHAMUKU B
DHEPIreTHKE; PAa3TMYHBIX BUIOB
AIIEKTPOMATHUTHBIX HU3ITyYEHHH
JUIS  pasBUTHS ~ paguo |
TEJIEKOMMYHUKAIHH,

KBAaHTOBOH (DM3UKU B CO3JAHHUH
SJICPHOMN SHEPTETUKH, JIa3ePOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

Ye. Bocrpuaumare u  Ha | BocipyHuMaer M Ha OCHOBE | Y CTHBIM OIIPOC;
OCHOBE TMOJIYYECHHBIX 3HAHHM | TOJTYyYEHHBIX 3HaHui | JlabopaTopHas
CaMOCTOSITEJILHO OLIEHUBAThH | CAMOCTOSITEIILHO OLICHMBAET | paboTa;
uH(popmanuio, coaepskauryrocs | uHpopmaiuio, coaepxauryrocs | TectupoBanue;
B COOOIICHUIX CMU, | B COOOIICHUSIX CMU, | CamocTosiTenbHas
HNnTepHuere, Hay4HO- | UHnTepHeTe, Hay4HO- | paboTa;
MOMYJIIPHBIX CTaThAX; MOMYJISIPHBIX CTaThAX;
Y7. llpumensats nonyudeHnsie | [Ipumenser MIOJIYYEHHBIE | Y CTHBIN OIIPOC;
3HAHUS npu pEUIEHNH | 3HAHUS npu pemenun | Jlaboparopnas
dusznuecknx 3amad; CrocoObl | GU3MUECKHUX 3a/1a4. pabora;
BBITIOJIHEHUSL. TectupoBanue;
CamocTosiTenbHas
paborTa;
¥8.0npenenstob xapakrep | Onpenensier XapakTep | Y CTHbIN onpoc;
dbuzmyeckoro  mpoiecca 1o | pusznueckoro  mporecca  no | JlabopatopHas
rpaduky, Tadauie, hopmyiie. rpaduky, Tadauie, Gopmyiie. pabora;
TectupoBanue;
CamocrosTenbHas
pabora;
¥Y9. Usmepsats psan usnueckux | U3smepsier  psig  Gusnyueckux | Y CTHBIA OMpoc;
BEJINYMH, MPEACTABIIAS | BETUYUH, npeactasisist | Jlaboparoprast
pe3ysbTaThl  U3MEPEHUM  C | pe3yibTaThl  U3MEPEHUH ¢ | paborTa;

YYETOM HX MOTPEIIHOCTEM.

YYETOM HX MQIPELIIHOCTEM.
!

TectupoBaHue;




CamocrosaTebHas

paborTa;
Y10. Ucnonw3oBats | Micnosib30BaTh MpUOOPETEHHBIE | Y CTHBIN OMPOC;
MPUOOPETEHHBIE  3HAHUS U | 3HAHUS u YMEHHUS B | JJaGopatopHas
YMEHUS B MPaKTUYECKON | IPAKTUYECKON JAESITENIbHOCTU U | padoTa;
JESATeIbHOCTU U TOBCEHEBHOM | MOBCEHEBHOM KU3HHU. TectupoBanue;
AKU3HH. CamocTosiTennbHast
pabora;
31. Cwmbica MOHATHUH: | 3HAET CMBICJI TIOHATHH: | Y CTHBIN OIPOC;
dusnueckoe SBJICHHE, | HU3UIECKOE sBienue, | JlJabopatopHas
TUIIOTE3a,  3aKOH,  TEeOopus, | TMIOTe3a,  3aKOH,  Teopwus, | padbora;
BEILIECTBO,  B3aUMOJCHCTBHE, | BEIIECTBO,  B3aUMOJICUCTBUE, | TecTupoBaHuE;
AIEKTPOMArHUTHOE noJie, | SMEKTPOMArHUTHOE nosie, | CaMocTosiTeNbHAs
BOJHA, ()OTOH, aTOM, aTOMHOE | BOJIHA, (POTOH, aTOM, aTOMHOE | padoTa;
S7po, MOHU3UPYIONIUE | PO, WOHU3UPYIOIINE
U3NIyYeHUs, IUIaHeTa, 3Be3Jla, | U3IyUeHUs], IUIaHeTa, 3Be3Ja,
rajiaKtuka, BeceneHnnasi. rajJlakTuka, BeceneHnnasi.
32. Cwmblicn ¢usnueckux | 3HaeT  cMbIcT  (U3UYECKHUX | Y CTHBIN OMpoc;
BEJINYMH: CKOPOCTb, | BETMYUH: CKOpOCTh, | JIaboparopHas
YCKOpEHHe,  Macca,  CHIIa, | yCKOpeHHMe,  Macca,  Ccuia, | paboTa;
HMITYJIbC, paborta, | UMITyJIbC, pabora, | TectupoBanue;
MeXaHH4YecKas DHEPTHUS, | MEXaHUYECKas sHeprus, | CamoctosaTenbHas
BHYTPCHHSIS SHEPTHUS, | BHYTPEHHSA sHEprus, | padoTa;
a0CoJIIOTHAs TeMIeparypa, | abCoIOTHas TeMmneparypa,

CpeaHsasl KWHCTHYCCKAas OHCPIrusi
qacTull BCIICCTBA, KOJIHMYCCTBO

CpeaHsAasad KWHCTUYCCKAas SHCPIusi
qacTul BC€IICCTBA, KOJIHNYCCTBO

TETLJIOTHI, AJIEMEHTAPHBIN | TEIJIOTHI, AJIeMEHTapHBIN

AIEKTPUUECKUI 3apsiil. AIIEKTPUUECKUH 3apsij.

33. CwmbIic ¢usnueckux | 3HaeT  cMbIicH  (GU3UYECKHUX | Y CTHBIN OMpoc;
3aKOHOB KJIACCUYECKOM | 3aKOHOB kiaccuyeckon | JlaboparopHas
MEXaHUKH, BCEMUPHOTO | MEXaHUKH, BCEMUPHOTO | paboTa;
TATOTEHUS, COXpaHEHUS | TATOTEHUS, coxpanenus | TectupoBaHue;
SHEPIUH, HUMITYJIbCa U | BHEPIuu, UMITYJIbCa u | CamocTosiTenbHas
AIEKTPUUYECKOTO 3apsAna, | AJIEKTPUYECKOro 3apsja, | pabora;
TEPMOJUHAMUKHU, TEPMOJUHAMUKH,

AIIEKTPOMATrHUTHON WHTYKIIUH,
dboTtorddekra.

AJIEKTPOMArHUTHOW WHIYKIIWH,
dhotorddekra.

34. Bxiag poccuiickux U | 3HaeT BKJIAJA POCCHUMCKHX U | Y CTHBIM ONPOC;

3apyOexHBIX YUYEHBIX, | 3apyOeKHbIX yueHBIX, | JJabopaTtopHas

OKa3aBIINX HauOobllIee | OKa3aBUIMX HauOoublIee | paboTa;

BJIMSIHME HA pa3BUTHE (PU3UKU. | BIUsSHUE Ha pa3Butue ¢puszuku. | TectupoBaHue;
CamocTosTenbHas
pabora;




3. Ouenka ocBoeHus y4eOHOr0 nmpeamera:

3.1 ®opMbI 1 METOAbI KOHTPOJIS.

[IpenMeToM OLIEHKH cllyXaT yMeHHs W 3HaHus, npeaycmorpeHHole OI'OC mno
yueOnomy npeamery OVII.11 dusuka, HanpaBiaeHHBIE Ha (HOPMUPOBAHKE OOIIHX
1 Ipo(heCCHOHATBEHBIX KOMITETCHITHN.



KoHTpoJsb 1 01leHKa 0CBOCHHUS Y4eOHOr0 NpeaMeTa 1no remam (pasaeaam)

OnemeHT Y| @opMBbI U METOJIBI KOHTPOJIS
Tekymmi KOHTPOJIb PyOGexHbII KOHTPOJIb [TpoMexyTOUHAasi aTTeCTalNs
Dopmbl [IpoBepsiemblie Dopmbl IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIS J,II, M KOHTPOJISI J,II,LM KOHTPOJIS J,II, M
Pa3zgen 1. Bxonnoi OK 01-OK 07; JK3ameH I OK 01-OK 07;
MexaHnuka KOHTPOJIb, JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
KPNel M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
I1K 3.1 I1K 3.1
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
KHHEMaTUKHU M.6.; I1.1.-11.7.;
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMMKHU JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHbI COXpaHEHHUS JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
Pa3znea 2. KPNo2 OK 01-OK 07; Oxzamen I OK 01-OK 07;
MounexkyasipHas JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
(pu3uka ¥ OCHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TePMOANHAMUKU IIK 3.1 IIK 3.1
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
MOJIEKYJISIPHO- M.6.; I1.1.-I1.7.;
KUHETHYECKOMU

TEOpPUHU ra30B




Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
TEPMOJMHAMUKHU M.6.; IL.1.-I1.7;
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperaTHble JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BEIIIECTBA U
(ha30BbIC MEPEXO/IbI
Pasznen 3. KPNe3 OK 01-OK 07; Ixzamen I OK 01-OK 07;
DJIeKTPOAUHAMHUKA JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
I1K 3.1 I1K 3.1
Tema 3.1 VO, T, CP, OK 01-OK 07;
DIIEKTPUYECKOE JIPNe4 JI.1.-J1.6.; M.1.-
oJie M.6.; I1.1.-I1.7.;
Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
nmoctostHHOTO ToKa | JIPNe7, JIPNe§, | M.6.; I1.1.-11.7;
JIPNe9, JIPNel0
Tema 3.3 YO, T, CP, OK 01-OK 07;
DIIEKTPUYECKUM TOK JIPNel 1 JL.1.-J1.6.; M.1.-
B Pa3JIMYHBIX M.6.; I1.1.-I1.7;
cpenax
Tema 3.4 YO, T, CP OK 01-OK 07;
MarauTHoe moJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-11.7.;
Tema 3.5 VO, T, CP OK 01-OK 07;
DNEeKTpOMAarHUTHAs JI.1.-J1.6.; M. 1.-




WHTYKITHS M.6.; I1.1.-I1.7.;
Pasznen 4 KPNe4 OK 01-OK 07; Oxzamen I OK 01-OK 07;
Kose0anus u JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
BOJIHBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHU4YecKHe JI.1.-J1.6.; M. 1.-
KoJIcOaHUsI ¥ BOJIHBI M.6.; I1.1.-I1.7.;
Tema 4.2 VO, T, CP, OK 01-OK 07;
DJIEKTPOMAarHUTHBIE JIPNe12 JI.1.-J1.6.; M.1.-
KOJICOAHMS ¥ BOJIHBI M.6.; I1.1.-I1.7.;
Pazgen 5. OnTuka KPNe5 OK 01-OK 07; Oxzamen I OK 01-OK 07;
JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M..1.-
M.6.; I11.1.-I1.7.; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 5.1 YO, CP, OK 01-OK 05;
[TIpupona cBera JIPNel3 JL.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
Tema 5.2 VO, CP, OK 01-OK 05;
BonHoBwIE cBoOlicTBa JIPNel4, JI.1.-J1.6.; M. 1.-
cBeTa JIPNel5 M.6.; I1.1.-I1.7.;
Tema 5.3 YO, T, CP OK 01-OK 05;
CrnenuaipHas JI.1.-J1.6.; M. 1.-
TEeOopHsl M.6.; H.l.-H.7.;
OTHOCHUTEIBbHOCTH
Pa3nen 6. KPNe6 OK 01-OK 07; Okzamen I OK 01-OK 07;
JIeMEeHTBI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M. 1.-
KBAHTOBOM M.6.; H.l.-H.7.; M.6.; H.l.—H.7.;




pusuxu IIK 3.1 IIK 3.1
Tema 6.1 VO, T, CP, OK 01-OK 07;
KBanToBas onTtuka JIPNel6 JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-11.7.;
Tema 6.2 VO, T, CP, OK 01-OK 07;
®dusuka aToMa 1 JIPNel7 JI.1.-J1.6.; M. 1.-
aTOMHOT'O M.6.; I1.1.-I1.7.;

anpa




3.2 Koau(ukaTop oOueHOYHbIX CPEICTB.

OYHKIIMOHAIbHBIN npuszHak | Kox orieHouHOTrO CpencTa
OLICHOYHOTO CpelcTBa (Tun
KOHTPOJILHOTO 33J1aHNs)

YcTHbIM onpoc YO
JlaGoparopHas pa6ota Ne n JIP Ne n
TectupoBaHue T
KonTponpHas pabota Ne n KP Ne n
3amanus s caMocToaTenbHol padotsl | CP

- pedepar;

- IOKJIaJI;

- coOOI1IeHHE;

- OCCE.

PasHoypoBHeBble 3amaun u 3anaHus | P33
(pacuétHble, rpaduyecKue)

Pabouas TeTpaap PT
ITpoekt IT
JlemoBas urpa JAN
Keric-3anaua K3
3auét 3
JludbpepennmpoBaHHbiii 3a4ET 3
DK3aMeH C)




4.3a1aHus 1J191 OLICHKH OCBOEHHS Y4e0HOr0 nmpeamMera
BxoaHo# KOHTPOJIb
Bapuanr 1

B 3aganusx 1-9 Bpi0epuTe NpaBUILHBINA OTBET U 3aNMILKMTE ero B 0J1aHK 0TBeTOB. /151
3aganuii 10, 11, 12 HanummuTe MOJIHOe 000CHOBAHHOE pellleHHe W 3alUIIUTE €ro B
0JIaHK OTBETOB.

Kpurepuu onieHuBaHus.

3amanug 1 — 9 ouenuBarorcs B 1 6amn. 3aganus 10,11,12 B 2 Oaia.

1. OTHOCHUTEIBLHO KAaKOI'o TeJla MM YacTed Tejaa MacCakup, CUISIIUN B JABMKYLIEMCS
BaroHe, HaXOJAUTCS B COCTOSIHUH ITOKOS?

1. 3emun.

2. BaroHa.

3. KoJIeca BaroHa.
4. penbc

2. Ilpu paBHOYCKOPEHHOM JBUXEHUU CKOPOCTh Teja 3a 5 ¢ u3MeHwiach oT 10 m/c 1o

25 m/c. OnpenennuTe yCKOpeHHe Tea.
1.4 m/c%
2.2 m/c?;
3. -2 m/c%
4.3 m/c’.
3. Jlana 3aBUCHMOCTH KOOPAMHATHI OT BPEMEHH MPU PAaBHOMEPHOM JBWKEHUU: X=2+3t.
Yemy paBHBI HauadbHas KOOPAWHATA U CKOPOCTH Tema?
1. x,=2, V=3;
2.x,=3, V=2,
3.x,=3, V=3,
4. x,=2, V=2.

4. YCTaHOBHUTE COOTBETCTBUE MEXIYy (QPUINYECKUMH OTKPBITUSIMU U YUYEHBIMH H
3anoaHuTe Tabnuiy Huke. [loayduBHIyIOCS TMOCIEA0BATENBHOCTh IUGP 3aMUIINTE
0e3 3amgThIX 1 MpoOesIoB B OJIAHK OTBETOB.

A |B |IB R OTKpBITHE VyenL
) 3aKOH O Mepeavu JaBIeHUs 1) Mackans
KUJKOCTSIMU U Ta3aMu
2) Toppuyuennu
b) 3axoH BCeMUPHOTO TATOTEHUS
B) otkpriTHE aTMOCchepHOTO 3) Apxumen
4) HproTOH

JTaBJICHUSA



5. Tox nevictBuem cuibl 10H Teno apmxercs ¢ yckopenueM Sm/c’. Kakosa macca tena?
1. 2kr.
2. 0,5 kr.
3. 50 k.
4. 100xkr.

6. Ilpu mpoBeneHNH PKCHEPUMEHTA UCCIEA0BANach 3aBUCUMOCTh MPOWJIEHHOTO TEJIOM
nyTH S oT BpeMeHu t. ['paduk momydeHHON 3aBUCUMOCTH MPUBEIEH HA PUCYHKE.

Bribepute nBa yTBepKACHUA,
COOTBETCTBYIOIIIHME PE3yIbTaTaM 3TUX U3MEPEHU.

1) CkopocTth Tena paBHa 6 m/c.

2) Vckopenue Tena paBHo 2 M/c’.

3) Teno nBUXeETCS PAaBHOYCKOPEHO.

4) 3a BTOpYIO CEKyHIy MPOHJIEH MyTh 6 M.
r.c5) 3a ATy CeKyHy poiaeH myTh 30 M.
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7. Tlo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOTIOMIErocs Tejia OT BpeMEHU (PUCYHOK
2) ompenenuTe aMIUTUTY Ty KoJieOaHuH.

1.0.5wm;
2.-0.5m;
3.4 wm;
4.2 M

8. Uemy paBHa macca rpysa, Jexallero Ha noijry Judra, KOTOpbld HAUMHAET JABUKCHHE
BBEPX C ycKopeHueM 3 M/c’. I'py3 naBut Ha o audra ¢ cuoii 520 H.
1) 60 xr
2) 50 kr
3) 40 xr
4) 5 kr

9. YcraHoBUTE COOTBETCTBHME MEXKIy MNpHOOpaMu W (PU3NYECKUMH BEIUYMHAMH U
3armoaHUTe Tabnuity Hroke. [lomyduBHIyrOCS MOCIENOBATEIBLHOCTh MUQP 3aMUIINTE
0€3 3amsThIX U MPOOETOB B OJIAHK OTBETOB.



ITpubop PU3NYECKUE BETUIUHBI

A) ncuxpomerp 1) naBnenue
b) manomeTtp 2) CKOpOCTb
B) ciunomeTtp 3) cuna

4) BIaXXHOCTh BO3/yXa

A b B

10.Tenexxka wmaccod 2 KT JABHXKYIIASCA CO CKOPOCTBIO 3M/C  CTaJIKUBAETCS C
HETMOJBWKHOW TENEKKONW Maccor 4 Kr U cuemisgeTcss ¢ Hel. Onpenenure CKOpOCTh
00eurX TeNekKeK MOCie B3aUMOICHCTBUS?

11. ABTOMOOWIb ABUTANICA CO CKOPOCTBHIO 10M/C, 3aT€M BBIKITIOUWI JABUTATENh U HAaYall
TOpPMOXKEHHE C yckopeHueMm 2 wm/c?. Kakoil myTe mpoiiieH aBTromMoOumieM 3a 7 ¢
MOMEHTA Hayajia TOPMOKECHUS ?

12.ITonb€MHBIN KpaH PaBHOMEPHO NMOJHUMAET I'Py3 Maccou 1,5 TOHHBI CO CKOPOCTBHIO
0,4 m/c. Onpenennute MOITHOCTh JABUTATENS KpaHa, €CJId U3BECTHO, YTO ero Kodddu-
IIAEHT I10JIe3HOro nerctBug 60%.

Bapuanr 2

B 3aganusx 1-9 Bpi0epuTe NPAaBUJILHBINA OTBET U 3aNMINNTE €ro B 0JIaHK 0TBETOB. /151
3aganuii 10, 11, 12 HanumuTe MOJIHOE 000CHOBAHHOE pellleHHe W 3alUIIUTe €ro B
0JIAaHK OTBETOB.

Kpurepun ouenuBanus.

3aganus 1 — 9 onenuBarores B 1 6amn. 3amanus 10,11,12 B 2 Oama.

1. B kakoM M3 cleayromux CilIydaeB JIABMIKCHHE TeJla MOXKHO paccMaTpUBaTh Kak
JNBUKCHUE MATEPUAIbHON TOUKA?
. JIBMKeHue aBTOMOOWUJISL U3 OAHOTO rOpoja B IPYroi.
. JIBMKeHue KOHbKOOE:XKI[a, BHIMOIHSIIOLIErO MporpaMmy (GUIrypHOro KaTaHusl.
. JIBMKeHue noes3a Ha MOCTY.
. Bpamenue neranu, oOpabaTbiBaeMoil Ha CTaHKeE.

AW —

2. Tlpu paBHOYCKOPEHHOM JBHXEHHH CKOPOCThH Tesa 3a 6 ¢ M3MEeHWIach OoT 6 M/c 10

18 M/c. OnpeiennuTe yCKOpEHHE Tea.
.4 m/c%;

.2 m/c%;
=2 m/c%;
.3 m/c?

AW N =



3. W3 npeioKeHHbIX YPABHEHUN YKAKUTE YPABHEHUE PABHOYCKOPEHHOTO IBUKECHUS.
1. x=2t;
2. x=2+2t;
3. x=2+2¢;
4. x=2-2t.

4. YCTaHOBHUTE COOTBETCTBHE MEXTY (U3MYCCKHUMHU BEIMYMHAMH U HMX EIUHUIIAMH
U3MEpEeHU M 3amnojiHuTe Tabnuily Huxke. [lomyduBuIyiocs mNOCIEA0BaTEIbHOCTh
udp 3anumuTe 0e3 3amsIThIX U MPobenos B 6naHk OTBETOB.

DOU3NYECKUE BEIIMIUHBI Envnanner usmepenus
A) ckopocTh 1) I1a
b) naBienue 2) JIx
B) Bec Tena 3) M/c
4)H
5) kr
A|b|B

5. Kak Oynmer aBurathCsi TEJIO Maccoil 4 KT, e€Ciu paBHOJEHCTBYIOIIAS
BCEX CHWJI, IEMCTBYIOIMX HA Hero paBHa 8§ H?

1. PaBHOMEpPHO IPSAMOIMHENHO.

2. PaBHOMEPHO CO CKOPOCTBIO 2 M/C.

3. PaBHOYCKOPEHO C YCKOpEeHHEM 2 M/c’.
4. PaBHOYCKOpPEHO ¢ yckopenueM 0,5 m/c’.

6. Ha pucynke npuBeneHsl rpadMki 3aBUCUMOCTHA KOOPAUHATHI OT BPEMEHH ISl ABYX
Ten: A u B, IBIOKyIIUXCS 10 MPSMOM, BIOJIb KOTOPOM W HampasieHa ock Ox. BriOe-
pUTE 1Ba BEPHBIX YTBEPKIACHUS O JBUKECHUU TEI.

X, M A 1) Teno A nBUKETCS paBHOYCKOPEHO.
2) BpeMeHHOI UHTEpBaI MEXAY BCTpeUaMu
30 &Y H  Ten A u B cocrasisier 6 c.

20 EN AL 3) B TeueHue nepBhIX MATH CEKYH/I TeJla

= N - Y JIBUTAJINCH B OJJHOM HAIPABJICHUH.

10 = BT 4) 3a mepBbIe 5 ¢ Teso A mponwio 15 M.

i —_
| - 5) Teno B nBu»keTcsi ¢ NOCTOSHHBIM YCKOPEHHUEM.
0 2 4 6 8 tc
7. Ilo rpadguky 3aBUCUMOCTH KOOPJMHATHI KOJIEOIIOMIErocs Tejia OT BpeMEHH (PUCYHOK

2) omnpeaenuTe nepruo 1 KoJieOaHui.

1.4c;



X, CMA

S
o"

8. Uemy paBHa Macca rpy3a, JIeKaIlero Ha rnoiy JudTa, KOTOpbld HAUMHAET JBUKEHUE
BBEPX ¢ yCKopeHueM 5 mM/c’. I'py3 nasut Ha non audra ¢ cunoi 585 H.
1) 49 xr
2) 45xr
3)39 kr
4) 15 xr

9. VYcTaHOBWTE COOTBETCTBME MeXKAy Npubopamu M PUBNMYECKMMU BENMYMHAMMU, KOTOPbIE OHU WU3MEPAIOT.
3anonHuTte Tabauuy. MNoayuunsllyoca nocaenosaTenbHOCTb UMdp 3anuwnte 6e3 3anatbix U npobenos B
6/1aHK OTBETOB.

[Tpubop du3nyecKue BeJINYUHBI
A) TepmomeTtp 1)naBnenue
b) 6apomeTp-anepou 2) CKOPOCTh
B) nunamomeTp 3) cuna
4) reMrniepaTypa
A |b |B
10. Teno wmaccoit 3 Kr JBWXKETCS CO CKOpPOCTbIO 7 M/C W

CTaJIKHUBAETCA C MOKOAIIMMCS TeloM Maccoil 4 kr. Omnpenenutre CKOPOCTh HX
COBMECTHOTO JIBUKEHUSI.

11. ABTOMOOMIIb JBUTAJICS CO CKOPOCTBIO 25 M/C, 3aTe€M BBIKJIIOUWI JBUTATENb M Hayall
TOPMOXEHUE C yckopeHuem 5 m/c’. Kakoil myTh mpoijeH aBromoOuseM 3a 4 ¢
MOMEHTA Ha4aJla TOPMOKEHUSA?

12.ITonb€MHBIN KpaH PaBHOMEPHO MOJHUMAET I'Py3 Maccou 2,5 TOHHBI CO CKOPOCTBIO
0,2 m/c. Onpenennute MOITHOCTD JABUTATENS KpaHa, €CJId U3BECTHO, YTO ero Kodddu-
UEeHT nojie3Horo nerctaust 40%.

Bbaank orBeToB
I'PVIIIIA




[Ipodeccus/cnennanbHOCTh

(Damumust, ums)

Bapuant

N 3amanusg 1 2 3 4 5 6 7 8

OTtBeT

(Hmxe BBI MOKETE 3amucaTh perieHue 3aaa4 mnoj Homepamu 10, 11, 12.)

KonTtponupyemsie komnerenunu: OK 03, OK 05; JI.1.-JI.6.;: M.1.-M.6.; TL.1.-11.7.;

Kiaou:

N 1 |2 |3 |4 516 |7 [8 |9 10 11 12
3aJIaHUS

1 Bap 4 (1 (142 |1 |14 |1 |3 |412 | 1m/c |25m | 10000BT
2Bap 1 |2 |3 [314 (3 |25 |2 |3 (413 |3m/c |40m | 12500Bt

Kpurepun oneHku:

— «2» BBICTABJISIETCSL 00yUarOIIeMycsi, €I HaOpasl MeHee 7 0asioB;
— «3» BbICTaBIISIETCS OOyUaromemycs, 3a 10, 9, 8, 7 6amios;

— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 13, 12, 11 6amios;

— «5» BBICTaBIISIETCS OOyUaromemycs, 3a 14 win 15 6aos.

Pa3nen 1. Mexanunka
Tema 1.1. OcHOBBI KHHEMATHKH
YcrHbliii onpoc (YO)

Yro uzyyaer MexaHuka?

Kakoe nBukeHue Ha3pIBA€TCS MOCTYNATEIbHBIM?

B uem 3akiarouaeTcs oCHOBHAs 3aja4a MEXaHUKH?

Yro Takoe Tea0 oTcueTa?

Yro Takoe cucrteMa orcyera? 3a4eM B HEW HYKHBI 4achl?

JlaiiTe onpeneneHne MaTepruaaibHON TOYKH
JlaitTe onpeneneHne MaTepuaibHOM TOUKH [IpuMepsi.

e~ IR O S

—_ O

Urto takoe nyTh? Kakosa ero eqununa B CU?

JlaiiTe onpenenenne MeXaHn4eCcKoro ABKeHus. [lpuBenure npumepsl.

HpI/IBC)II/ITC IMPUMCEPELI 3aJlad, pCHICHUEM KOTOPBIX 3aHUMACTCA COBPECMCHHAs (IJI/ISI/IKa.

3aBUCHUT JI1 TpaeKTopus IBMKeHUs Tena ot Beioopa CO? Tlpumepsr




12.  Tlouemy, 3Has myTh HE BCETJA MOXKHO OIPEIEIUTD MOJOKEHUE Tena?

13.  Jlaiite onpenenenue nepemenienus. Kakum cumBosiom ero o003Havyaror?

14.  Ilpu Kakux yciaoBUSAX MOZYJIb IEPEMELICHUS PABEH MPOUJICHHOMY ITyTH?

15. 3anumure Qopmyay omnpeneneHus TMOJOKEHHs Telna B INPOCTPAHCTBE YEpeE3
IPOEKIIMH.

16. Kakoe nBH>KeHUE HA3bIBAETCS MPSAMOJIUHEUHBIM PABHOMEPHBIM?

17.  [JlaliTe XapakTepUCTUKY CKOPOCTH PAaBHOMEPHOIO MPSIMOJIUHEINHOTO ABUKECHHUS

18. Kaxoif Bug umeer rpaduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU NpPU PaBHOMEPHOM
OPSIMOJIMHEWHOM JBUKEHUU?

19. Kak BbIUMCINTH NEPEMEIICHHUE TEJA, €CJIA U3BECTHBI CKOPOCTh W BPEMsI JIBM)KCHUS
Tena’?

20. KakoB reoMeTpHYECKHUN CMBICII ITIEPEMEILICHUS ?

Kontpomupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oneHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJICP)KaHKME MaTepHraja

YeTKO M MPaBUJILHO JIaHBI OIPEACIICHHS M PACKPBITO COJECpPKAaHUE IOHATHHA, BEPHO
WCITO0JIb30BaHbl HAYYHbBIE TEPMHUHBI

JUTSI TOKA3aTeIbCTBA UCTIONB30BAHBI PA3JIMYHBIC YMEHUS, BRIBOIBI M3 HAOIOICHH, ONTBITOB
OTBET CAMOCTOSITEIIbHBIN, UCIIOJIb30BAHbI paHee IPHOOPETCHHBIC 3HAHMSL.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJICpKaHNE MaTepHraia

B OCHOBHOM IPaBWJIHHO JIaHBI ONIPEACIICHUS MTOHSATUA M UCII0JIb30BaHbl HAYYHBIC TEPMHUHBI.
OTBET CAMOCTOSTECIbHBIN

ompeNeNieHusl  TOHSATUM  HEMOJHbIe,  JIONYIIEHbl  HE3HAYUTEIbHbIE  HapyIICHUs
MOCJICI0BATEIbHOCTH U3JI0KCHHS, HEOOIbIITNE HETOYHOCTH MPU MCIOJIH30BAHUN HAYYHBIX
TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

MpaBUIbHBIE W YETKUE OTBETHI Ha BOMPOCH YTOYHSIONIETO XapakTepa (MO3UIUS
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHWE y4eOHOro marepuaia, HO H3J0KEeHO (parMeHTapHO, He
BCET/Ia MOCJIEA0BATEIHHO

OTIpEICIICHHSI TIOHATHIA HEIOCTATOYHO YETKHE

HE HCIIOJIh30BaHBl B KAaueCTBE JOKA3aTeIhCTBAa BHIBOJABI M O0OOIICHUS W3 HAOIIOICHUM,
JOTTYIIEHBI ONTMOKHU TIPH UX U3JI0KCHHUH

JOMYIIEHbl OIMMWOKM W HETOYHOCTH B HCIIOJIB30BAaHUM HAYYHOW TEPMHHOJIOTHH,
ONPEJICIICHUE TTOHITUI

MIPaBUJIHHBIC W YETKHE OTBETHI HA BOMPOCHI HABOSIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
(MO3UIMS KPUTHUK)



OtmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HAa BOIIPOCHI HABOJISIIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIeHbl TpyOble OMMOKKM B  ONPEACIICHWH TOHITUH, TPH  KCIOJIb30BAHUH
TEPMUHOJIOTUH.

TectupoBanmue (T)
I Bapuamnr.

Kakoe m3mMeHeHre, TPOUCXOoIAIIee C TEIIAMH, MOKHO CYUTATh MEXaHHYECCKUM JIBHKCHUEM:
a) IBIDKCHUE JIOJIKM OTHOCUTEIIBHO Oepera

0) TasiHUE JIbAA

B) KUIICHHUE BO/IbI

Kakoe u3menenue, mpoucxosiiee ¢ TeJlaMi, MOKHO CYUTATh MEXAaHHUYECKUM JIBUKCHUEM:
a) TasiHUE JIbJa

0) BoTHBI, 0Opa3yromuecs Ha TOBEPXHOCTH BOIBI

B) KUIICHUE BOJIbI

Kakoe n3meHeHue, mpoucxosiiee ¢ TeaMu, MOKHO CUUTATh MEXaHUYECKUM JBUKECHUEM:
a) KHUTICHUE BOBI

0) TasiHUE JIbAA

B) KoJieOaHUsI MOPIIHS B IBUTATEJIC BHYTPEHHETO CrOpaHus

Kakoe n3meHnenue, mporucxo Isiiee ¢ TeaMu, MOKHO CUUTATh MEXaHUYECKUM JBHKCHHUEM:
a) KosiebaHusl CTPYHBI

0) TasHUE NTHAA

B) KUIICHUE BOJIbI

CkopocTb aBTOMOOWIIS yBeIMumiIach B 2 pa3a. [Ipu 3ToM TOpMO3HOM IyTh:
a) HE U3MCHUIICS

0) yBenuuuics B 2 pasza

B) yBenuuuics B 4 paza

MariHa enier no npsiMou Jopore paBHOMepHO. MOKHO JIi paccMaTpuBaTh ABUKECHHE
MAaIINHBI KaK Mpolecc:

a) MOXHO, TaK Kak JII000€ JIBIKEHHE — YK€ TPoliece

0) HeJb3s, TaK KaK MPU 3TOM JBMKEHUHU €ro XapaKTep HE MEHSETCS

B) MOXHO, TaK KakK MOJOKEHUE MAIIMHbI U3MEHSETCS CO BpEMEHEM

Kakne mapameTpsl T€a COXPaHIOTCs, KOT1a MBI €0 3aMEHSIEM MOJENBIO, T. €. CYUTAEM
MaTepUaIbHON TOYKOM:



a) JJIMHA
0) popma Tena, ecnu oHa chepuueckas
B) Macca

8. Iloesn ornpasnserca. [1o miardgopme napayienbHO MOE3Ly paBHOMEPHO JIBHKETCS
HOCHWJIBIIIUK ¢ TenexkKoi. [laccaxkup moe3a 3a0bUT OT/IaTh KHUTY TIPOBOXKAIOIIEMY €T0
YeJIOBEKY U BBIKMIBIBAET EMY KHHUT'Y U3 OKHA KyIe. OTHOCUTENIbHO KaKUX TeJl ypPaBHEHUS
JBYDKEHUS KHUTU OyIyT OJTMHAKOBBHI:

a) OTHOCUTEJIbHO HOCUJIBIIMKA, IPOBOKAIOIIETO U MEppOHa
0) OTHOCUTEIBLHO NIEPPOHA U MPOBOKAIOIIETO
B) OTHOCUTEIBHO MAcCaXXupa U HOCUJIbIIUKA

9. Ilpu pemreHnn 3a1a4 KHHEMATHKHU O JIBIYKCHUH TeT MBI (DAKTUYECKH PAaCCMAaTPUBAIIA ATH
TeJa Kak MaTepuajabHbIe TOYKU (HaIpHUMep, 3aJ1a4 O JBKEHUH Tena, OPOIIEHHOTO 10T
YTJIOM K TOPU30HTY). MBI MOJIB30BAITUCH YIPOIIEHHOW MOJICIIBIO JOCTATOYHO CIIOKHOTO
IBWOKCHHS. UeM MBI IpeHeOperasy Mpu pelieHnH 3a/1a4 3TOTO TUTIA!

a) COTIPOTHBIICHUEM BO3/yXa
0) Maccoii Tena
B) (hOpMOIi U pazMepaMu Tea

10.1Toe3n ornpasinsercs. [To margopme napamienbHO MOE3Ty PABHOMEPHO JIBHKETCS
HOCWJIBIIUK ¢ Tenexkko. [Taccaxup moe3na 3a0bL1 OTIATh KHUTY MPOBOKAIOIIEMY €TI0
YEJIOBEKY Y BBIKHJIBIBAET EMY KHUTY U3 OKHA KyIe. OTHOCUTEIIBHO KAKUX CUCTEM OTCUETA
XapakTep JBWKECHUSI KHUTH OyJIeT OJIMHAKOBBIM, TO €CTh KaKH€ CUCTEMBI OTCUETa OYyIyT
WHEPIUAJIbHBIMU:
a) OTHOCHUTEJIbHO NTaCCaXUpa, MPOBOKAIOIIETO, HOCUIIBIINKA, IEPPOHA
0) OTHOCUTENHLHO MEPPOHA, HOCUIIBIINKA, IPOBOKAIOIIETO
B) OTHOCUTEJIBHO MACCAKUPa U MPOBOKAIOIIETO

11.CkopocTb Tena u paanyc OKpY>KHOCTH, IO KOTOPOW OHO ABUKETCS, YBEIIMUUIIUCH B JIBa
paza. LleHTpocTpeMuTenbHOE YCKOPEHUE:
a) YBEJIMYMIIOCH B 2 pa3a
0) YMEHBIIWIOCH B 2 pa3a
B) HE U3MEHUIIOCH

12.MoryT 1 CKOPOCTH MPOXOKAEHUS TyTH U NepEMELIEHUs ObITh PABHBI:
a) MOTYT B CTy4dae MpsIMOJIMHEMHOTO IBUYKEHHUS
0) MOTYT B CiIy4yae IpsIMOJIMHEMHOTO ABUKEHUS B OJTHOM HaIlpaBJICHUU
B) MOT'YT B Clly4yae NPSIMOJIUHEHHOTO ABUKEHUS B Pa3HBIX HAIPABICHUSAX

13.Kakas u3 nepeyucieHHbIX BEJIUMYUH — BEKTOP:
a) CKOpPOCTb
0) myTh
B) Macca



14.Kakas u3 nepedncIeHHbIX BEIMYNMH — BEKTOP:
a) MyTh
0) cuna Toka
B) IIepEMEIIICHHE

15.Ykaxure npaBUIbHOE YTBEPKICHUE:
a) OT BIOOpA CUCTEMBI OTCUETA 3aBUCUT PEILICHUE 3a/1a4l
0) Temo orcuéra BRIOMpAETCs TAaKUM 00pa3oM, YTOOBI JIBMKCHHUE BBHITIIAICIIO Hanboee
POCTO
B) B YCIIOBHH 3a/1a4 yKa3aHa CHCTEMa OTCUYETa

16.YkaxuTe npaBUIbHOE YTBEPKICHHE:
a) TeJIo OTCUETa BEIOMpPAETCSl TAKMM 00pa3oM, UTOOBI IBUKEHUE BBITIISACIIO Hanbosee
POCTO
0) BEIOOp CUCTEMBI OTCUYETA 3aBUCHT OT YCJIOBUH JTAHHOW 3aJ1a4u
B) OT BbIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3a7a4H

17. Ykaxute npaBUIIbHOE YTBEPKIECHUE:

a) TeJI0 OTCYETA BHIOMpPAETCS TaKMM 00pa3oM, 4TOOBI IBMYKEHHE BBITISACIO Hanboee
MPOCTO

0) OT BEIOOpA CHCTEMBI OTCUETA 3aBUCUT OTBET 33J1a4

B) TEJIO OTCUETA BHIOMPAETCS TAKUM 00pa3oM, YTOObI JBUKEHHUE BBITIIAIENO Obl
HanOoJIee IPOCTO, U B TO K€ BPEMsI MbI MOTJIA ObI OTBETUTH HA BOIIPOC 33/1a4u

18. Termoxo 1 ABUKETCSI BHU3 IO TEUCHUIO PEKH C OCTOSTHHOM ckopocThio. [1o manybe
MPOTYJIMBAETCS YEIOBEK. XapaKkTep ABMKEHHUS YEJIIOBEKA OTHOCUTEIIBHO TEIJI0X0/1a U
oepera:

a) OJIMHAKOB, NTOKA YEJIOBEK JIBU)KETCS PAaBHOMEPHO
0) OIMHAKOB BO BCEX CITydasix
B) pPa3HbIi, TaK KaK CKOPOCTH Y€JIOBEKa OTHOCUTENILHO TETUIOX0/1a U Oepera pa3inyHbI

19.B xakom ciryyae 3eMJII0 MOKHO CUYUTATh MAaTEPUAIbHON TOUKOM:
a) IpU U3MEPEHUH MarHUTHOTO TOJISI 3eMIIH
0) IIpH KCCIIEOBAaHUU SApa 3eMIIU
B) IPH pacCCMOTPEHUH €€ NBUKeHUs BOKpyT ConHua

20.B kakom ciydae 3eMITt0 MOKHO CUATATh MaTEPUATIBHON TOUKOM:
a) Mpu NOMAalaHuU Ha He€ MEeTeopUuTa
0) mpu pacuéTre TPaeKTOPUH CIIyTHUKOB 3eMIIU
B) PY U3MEPEHUH MAarHUTHOT'O TOJIsl 3eMIIH

II BapuanT.

1. CkopocTb Tena, ABUKYIIETOCs MO OKPYKHOCTU MOCTOSTHHOTO Pajnyca, YBEJIUYIIACh B JBa
pasa. LleHTpocTpeMUTENIbHOE YCKOPEHUE:



a) YBEJIMUYMIIOCH B 4 pa3a
0) yBeJIMUUIIOCH B 2 pasa
B) HE U3MEHWJIOCh

[Toe3n ornpasnsiercs. 1o maTtdopMe mapamuieTsHO MOE3Ay PABHOMEPHO ABMXKETCS
HOCHWJIBIIIUK ¢ TenexkKoi. [laccaxkup moe3a 3a0bUT OT/IaTh KHUTY TIPOBOXKAIOIIEMY €T0
YeJIOBEKY U BBHIKHUJIBIBAET €My KHUTY M3 OKHa Kyrne. Kakum Oymet xapakTep IBHKECHUS
KHUTY OTHOCUTEJIFHO MHEPIIUATIBHBIX CUCTEM OTCUETa, €CIIH MPEeHeOpeUb CONPOTUBICHUEM
BO3/yXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHHUEM, PAaBHBIM CYMME YCKOPEHUSI CBOOOTHOTO TIAJICHHS U
YCKOpEHUS T0e3/1a

0) paBHOYCKOpPEHHBIM, C YCKOPEHHEM CBOOOJIHOTO MaiCHUS

B) CJIOXHBIN XapakTep JABMKCHUS

Bri6epute HenpaBUIIbHOE YTBEPKICHUE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1auun

0) Mpu NPSAMOIUHEHHOM JBMXKEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEIIMYUBATHCS, @ MOKET U YMEHBIIATHCS

B) HaIlPaBJICHUE YCKOPEHUS ONPEACIISIET HAITPaBICHUE JIBHXKCHUS

Bribepute HenpaBuIbHOE YTBEPKICHHUE:!

a) BEIOOP CHCTEMBI OTCUETa 3aBUCUT OT YCIIOBHM JaHHOW 3a/1auu

0) JBMKEHUE C TIOCTOSIHHBIM YCKOPEHHUEM Ha3bIBAECTCS MPSIMOJIMHENHBIM PaBHOYCKOPEHHBIM
JBUKCHUEM

B) IIpH NMPSMOJIMHEINHOM JIBUJKEHHUHU C MTOCTOSIHHBIM YCKOPEHHUEM CKOPOCTh MOXKET
YBEIIMYUBATHCS, @ MOXKET U YMEHBIIATHCS

Br10epuTe HelmpaBUIILHOE YTBEPIKIACHHUE:

a) MPHU IPSIMOJIMHEHHOM JBUKCHUU C TIOCTOSTHHBIM YCKOPEHHUEM CKOPOCTh MOKET
YBEIIMYUBATHCS, @ MOKET U YMEHBIIATHCS

0) BBIOOP CUCTEMBI OTCUETA 3aBUCHUT OT YCJIOBUM JJAHHOU 3a1a9H

B) HaIlpaBJICHUE YCKOPECHUS ONPEACISICT HAaIlpaBIeHHUE IBYKCHUS

Br10epuTe HepaBUIIbHOE YTBEPKIACHUE!

a) BIOOp CUCTEMBI OTCUYETA 3aBUCHUT OT YCIOBUM JAaHHOU 3a1aun

0) eciu IBM>KEHHE MPSIMOIMHENHO, TO YCKOPEHUE TOCTOSHHO

B) IIpU NMPSMOJIMHEIHOM JIBUIKEHHUHU C MTOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIUYMBATHCS, @ MOKET U YMEHbBIIATHCS

Bri6epute He npaBUIIbHBIE YTBEPKICHHE:

a) MU IPSIMOJIMHEWHOM JBUKEHUU C MOCTOSTHHBIM YCKOPEHUEM CKOPOCTh YBEITMUMBACTCS
0) pu NPSAMOJTUHEHHOM JBMXKCHHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIIMYUBATHCS, & MOXKET U YMEHBIIATHCS

B) BBIOOP CHCTEMBI OTCUETA 3aBUCUT OT YCIIOBHI JTAHHOM 3aa4u



8. BriOepuTe nMpaBWILHOE YTBEPKIACHHUE:
a) TPHU IPSIMOJIMHEWHOM JBUKEHHUU C TIOCTOSTHHBIM YCKOPEHHUEM CKOPOCTh YBEITUIMBACTCS
0) eclii yCKOpPEHHUE MOCTOSIHHO, TO JABUKEHUE MPSIMOJIUHEHHO
B) TP NPSIMOJTMHEWHOM JIBI)KEHUH C MIOCTOSIHHBIM YCKOPEHHUEM CKOPOCTh MOXKET
YBEJIIMYUBATHCS, @ MOYKET U YMEHBIIATHCSI

9. JlBurasice paBHOMEpHO, Besocurienuct npoesxaet 40 M 3a 4 ¢. Kakoll myTs OH IpoenieT npu
JIBUDKEHUH C TOM e CKOpocThio 3a 20 c:
a) 200 m
0) 50 m
B) 150 M

10.0Taen MexaHuKH, COAEPKAINI YUeHHE O JTBUKCHUU Tesl 0e3 yuéra NeUCTBYIOIUX CUIT:
a) TMHaAMUKa
0) KHUHEMaTHKa
B) CKOPOCTh

11.0npenenure, Kak HA3bIBAETCS PACCTOSIHUE MEXK/Ty HAYAIbHON M KOHEYHON TOUKaAMU:
a) myTh
0) mepeMernicHue
B) CMEILICHHE
') TPAEKTOPHS

12.BbIsICHUATE, B KAKOM U3 CIECAYIOUIMX CIy4YacB JIBUKCHUE TEJIA HEJIb3S pACCMATPUBATH KAK
JNBUKCHUE MATEpUAIbHON TOUKN?
a) JIpmxenue 3emnu Bokpyr ComHIa.
0) JIBmxeHue CyTHUKA BOKPYT 3EMIIH.
B) [loneTr camonera u3z BrnaguBocTtoka B MOCKBY.
r) Bpamenue geranu, obpabaTsiBaeMoii Ha CTaHKe

13.01™meThTE, KaKue U3 MePEUNUCICHHBIX BEJIMUUH SBIISIOTCS CKaJISPHBIMU:
a) mepeMenieHue
0) myTh
B) CKOPOCTb

14.BriOepuTe, 4TO U3MEPSET CHUAOMETP aBTOMOOUJIS:
a) YCKOPEHHUE;
0) MOJTyJIb MTHOBEHHOM CKOPOCTH;
B) CPEIIHIOIO CKOPOCTb;
I') IepeMeIIeHue

15.0npenenure, Kakasi €AUHULIA BPEMEHU SIBJISIETCSI OCHOBHOM B MeX1lyHapOAHOU CUCTEME
€IUHULIL:
a) 1 vac
0) 1 Mmun



B)lc
r) 1 cyTku.

16.Beraucnute. J[Ba aBTOMOOMIIS ABMIKYTCS 10 TIPSIMOMY IIIOCCE B OJTHOM HampasieHuu. Eciau
HarpaBuTh och OX B/IOJIb HANPABIICHUS ABMYKEHUS TEJI 11O IIOCCE, TOTa KaKUMH Oy Iy T
MIPOCKIIMK CKOPOCTEH aBTOMOOMIeH Ha och OX?
a) 00e TOJIOKUTEIIbHBIC
0) 00e oTpHIIaTeIbHBIC
B) IIEPBOI'0 — IOJIOXKUTEIIbHAS, BTOPOI0 — OTPHIIATCIbHAS
T') IEPBOTO — OTPHIIATEIIbHAS, BTOPOTO — MOJIOKUTEIIbHAS

17.Berunciure. ABToM0oOUIL 00bexain MOCKBY 1O KOJIbLIEBOM Aopore, IiruHa KoTopoit 109 kM.
Yemy paBHBI IPOIACHHBIN MTyTh | ¥ mepeMenieHne S aBToMoOuIIs?
A)1=109 km; S=0
0)1=218xm S =109 km
B) =218 km; S =0.
r) [=109xMm; S=218 xkm

18.0npenenute, eciiu yCKOPEHHE PaBHO 2 M/C?, TO ITO:
a) paBHOMEPHOE IBUKEHUE
0) paBHO3aMEIJICHHOE ABUKCHHUE
B) PaBHOYCKOPEHHOE JIBUKCHUE
T) NPSMOJIMHENHOE

19. Kakum 00pa3oM yCKOpEHHE XapaKTEPU3yeT M3MEHEHUE BEKTOpa CKOPOCTH?
a) 10 BEJIMYMHE U HAIIPaBJICHUIO

0) 1O HaINpaBJICHUIO

B) I10 BEJIUYUHE

20. Beruucnure. ABTOMOOWIIB, IBYKYIIANACS TTPSIMOJIMHEHHO paBHOYCKOPEHO, YBEITMYHIT
CBOIO CKOPOCTH ¢ 3 M/c 10 9 M/c 3a 6 cekyH. C KaKuM yCKOPEHHEM JIBUTAJICs aBTOMOOUITE?
a) 0 m/c?

6) 3 m/c?

B) 2 M/C’

r) 1 m/c?

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kiaoun K Tectam:

BapuaHTt 1

Ne Bonmpoca 1 12 |3 |4 |5 |6 |7 |8 |9 (10111213 |14 |15[16 |17 |18 19 (20

IlpaBuapHblii |2 |6 |B |a |B |0 |B |6 |aB |06 |[a |06 |a |B |a |0 |B |a |B |O




OTBET

Bapuanr 2

Ne Bommpoca 1 12 |3 |4 |5 (6 [7 |8 |9 (1011|1213 |14 |15[16 |17 |18 19|20

IlpaBunbHbiii |2 |6 (B |6 |B ([0 |(a |[B |B [0 |6 |Tr |(a [r |B |a |[B |B |a |T
OTBeT

Kpurepun oueHku:

— «2» BBICTaBJISIETCSL 00yUarOIIeMyCsl, €CIM HaOpasl MeHee 8 0asoB;
— «3» BbICTaBIIsIETCS OOyUaromemycs, 3a 9, 10, 11 6amios;

— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 12, 13, 14, 15, 16 6amnos;
— «5» BBICTaBIIIETCS OOyUaromemycs, 3a oosee 17 0amios.

3aganus 1 caMocTosATe IbHOI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIA)

1) MarepuanbHasi TOUKa.

2) CkansipHble U BEKTOpHbIE (PU3HUECKUE BEITMUUHBI.

3) OTHOCUTEIBLHOCTh MEXaHUUECKOTO JBHKCHHUS.

4) Cucrema oTcyera.

5) IIpunuun otHocutenbHOCTH ["anumes.

6) CriocoObI OITMCAHMS ABUKCHHUS.

7) PaBHOMEpPHOE NPSIMOJIMHEWHOE ABUKEHUE.

8) CkopocTb. YpaBHEHUE ABM)KEHUS. MTHOBEHHAS U CPEAHSS CKOPOCTH.
9) IlocTynatbl TEOpUN OTHOCUTEIIBLHOCTH.

10) OcHOBHBIE CJIEICTBUS U3 TIOCTYJIATOB TEOPUU OTHOCUTEIHLHOCTH.
11) [IpsamonuHeitHOE IBUKEHUE C TIOCTOSTHHBIM YCKOPEHUEM.

12) IBu>keHUE C TOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO TaICHUSI.

Konrponupyemsbie komnerenuunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuun ouenku:
OtMmeTka «5»
MIOJIHO PACKPBITO COJICPKAHUE MaTepUaia

YCTKO MW IMIPaBHUJIbHO JaHbl OHIPCACIICHUA W PACKPBLITO COACPIKAHNC HOHHTI/Iﬁ, BCpPHO
HCII0JIb30BAHbI HAYYHBIC TCPMHHBI

AJI1 10Ka3aTCJIbCTBA MCIIOJIb30BaHbI PA3JIMYHbIC YMCHU S, BBIBOAbBI U3 H&6J’IIOI[€HI/H>'I, OIIBITOB
OTBET CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl paHEC HpI/IO6p€TeHHBI€ 3HAHMU:.

OrMmeTka «4»




W=

N

PAcCKpBITO OCHOBHOE COJIEpKaHKUE MaTepHuaia

B OCHOBHOM TPABWJIBHO JIaHbI ONPEACICHUS TOHATUM U UCTI0JIb30BaHbl HAYYHBIC TEPMUHBI.
OTBET CAMOCTOSITCIbHbBIN

OMpENeNICHUs]  TOHSATUM  HEMOJHbIC,  JONYUIEHbl  HE3HAYUTEIbHBIE  HapyIICHUs
MOCJIEI0BATEILHOCTH U3JI0KEHUS, HEOOIbIINE HETOYHOCTH MPU UCIOJIH30BAHUN HAYUYHBIX
TEPMUHOB WJIH B BBIBOJAX U 0000IICHUSIX

NpaBWIbHBIE M YETKHME OTBEThl Ha BOIMPOCHl YTOYHSIONIETO XapakTepa (MO3UIUs
MTOHUMAIOIITU )

OtmeTtka «3»

YCBOCHO OCHOBHOE COJEpKaHHWE y4eOHOTro Marepuaja, HO M3J0KEeHO (parMeHTapHO, He
BCer/Ia MOCje0BaTeIbHO

OTIpEJICIICHHS] TIOHATUIM HEIOCTATOYHO YETKHE

HE HCII0JIh30BaHBl B KAaueCTBE JO0KAa3aTeIhCTBAa BBHIBOJIBI M OOOOIICHHS W3 HAOIIOJICHHA,
JOMYIIEHBI ONTHOKH TP UX U3JI0KCHHUH

JOMYIIEHbl OIIMOKM W HETOYHOCTH B HCIIOJIB30BAHUM HAYYHOM TEPMHHOJIOTHH,
ONpPEAETICHNUE OHATUM

NIPaBUJIBHBIC M YETKHE OTBETHI HA BOIIPOCHI HABOASAIIETO M KOHKPETHU3UPYIOMIETO XapaKkTepa
(TIO3UIIUSI KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YU4eOHOT0 MaTepualia He PacKpPhITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJISAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa

JONYIICHBI T'pyOble OmMMOKKM B  ONpPEACICHHH TOHATHUH, TPH  HCIOJB30BAaHHUH
TEPMUHOJIOTHH.

Tema 1.2. OcHOBBI JMHAMHUKH
YcrHblii onpoc (YO)

Ecnu Teno aBnsieTcs cBOOOIHBIM (YTO 3TO 3HAYHUT), TO KAK OHO MOXKET ABUTATHCS?

Nmeercs nm nmpuHounuanbHoe paszinune Mexay CO ceasanHou ¢ 3emuren m CO
CBSI3aHHOM C CaMOJIETOM, JEJIalOIIUM BUPaXK?

[Touemy BTOpOI 3aKk0H HbI0TOHA HA3BIBAIOT OCHOBHBIM 3aKOHOM JTUHAMUKH?

[TosicHuTe, Kak CTPOSTCS HSKCIEpUMEHTalbHble Tpaduku B (uU3MKEe Ha MpuMeEpe
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT AehOpMaIIHH.

Kak n3meputh Maccy Tela B yCIOBHSIX HEBECOMOCTH ?

Haxonunuce nu Bl Koraa-HUOY b B COCTOSIHUN HEBECOMOCTH?

O BeTpoBOE CTEKJIO JABMXKYLIErocsi aBTOMOOWIS ynapwica komap. CpaBHUTE CHJIBI,
JNEUCTBYIOIME Ha KOMapa M Ha BETPOBOE CTEKJIO BO BpeMms yzaapa. llouemy komap
NOCTpaaall CUiibHee?

bapon MioHxray3eH yTBep)KJajd, YTO BBITAIIWI ceOsd 3a BOJIOCHI U3 OosoTa.
O06ocHyITE HEBO3MOKHOCTH 3TOTO.



9. C copTHpPOBOYHOM TOPKHM CKAaTBIBAKOTCS JBAa OJMHAKOBBIX SIIHWKA: OIUH IIyCTOM,
npyroil nmonHbld. Kakoil smuk Oyner uMeTh OOJBIIYIO CKOPOCTh y moaHoxusa? Kakoit
OTKAaTUTCS JalbUI€ IO MNPSIMOJIMHENHOMY TOPHU30HTAJIBHOMY YYacTKy MOCJIE€ TOPKH U
noyemy?

10. [Touemy ckopocTb aBTOMOOWJIS, ABMXKYIIETOCS MO TOPU3OHTAIM HE BO3pacTaeT
OECKOHEYHO, XOTs CHUJjla TSIrM MOTOpPa JEHCTBYET OCTOSIHHO?

11. [IepBOKIAaCCHUK M CTApUIEKIACCHUK CTOSAT HA IOJIy M TSAHYT JIPYr Apyra 3a pyKHu.
OpanHakoBbIE JIM CUIIBI IEHCTBYIOT Ha OJTHOTO U Ha Apyroro? Ilepeuncaure ycnoBus, Koraa
IIEPBOKIIACCHUK MOJKET NEPETAHYTh CTapIICKIACCHUKA.

12. KocmonaBT Makc mpsIraer co cryna, I€pka B pyKax TMPIO MacCod m CHayajaa Ha
3emue, 3ateM Ha Jlyne. Kak Oyzaer oTinMyaThCs Cuila, C KOTOPOW THpS JAaBUT Ha PYKY
YEJIO0BEKY ITI0KA OH HAXOJAUTCS B BO3yXe?

13. 3ayeM Ha HUKHEW MOBEPXHOCTH JIBIK JIENIAECTCS MPOAO0JIbHAS BEIEMKA?

14. [loyuemy He mTpuUOMMKAIOTCS APYr K JIPYyry MOpeIMeThl B KOMHATE, HECMOTpS Ha
IPaBUTALMOHHOE MPUTSHKEHUE?

15. Omnumute onbIThl ['anuies u HproToHa 110 CBOOOIHOMY TIAJICHUIO TE.

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»
® T[I0JIHO PACKPBITO COAEPKAHUE MaTepUaIa
® YETKO M TMPaBWIBHO JaHbl OMNPEIECICHUS U PACKPBITO COJEp’KaHHE MOHITUH, BEPHO
WCII0JIb30BaHbl HAYYHbIE TEPMUHBI
® JJIsl JOKa3aTeIbCTBA UCTIOJIb30BAHbBI PA3IMYHbIC YMEHUS, BHIBO/IBI U3 HAOJIOICHUH, OTIBITOB
® OTBET CAaMOCTOSATEILHBIN, UCIIOIH30BAHbI paHee MPUOOPETECHHBIC 3HAHUSI.

OtmeTKa «4»

PacKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM TPABWIBHO JIaHbI ONIPEACICHUS MOHATUN U UCTIOJIb30BaHbl HAYYHBIC TEPMUHBI.

OTBET CAMOCTOSITCIbHbBIN

ONpENENCHUs]  TMOHSATUM  HEMOJHbIe,  JONYUIEHbl  HE3HAYUTEIbHbIE  HapyIUICHUs

MOCJIeI0BATEIbHOCTH U3JI0KEHUS, HEOOIbIINE HETOYHOCTH MPU UCIOJIH30BAHUN HAYUYHBIX

TEPMUHOB WJIH B BBIBOJAX U 000OIIEHUSIX

® [MpaBWIbHBIE W YETKHE OTBETHI HA BOINPOCHI YTOUHSAIOIIErO XapakTepa (MO3UIUs
MTOHUMAOTITU )

OtMmetka «3»

® YCBOCHO OCHOBHOE COJICpKaHUE y4eOHOTO MaTepuana, HO H3JI0XKEHO (parMeHTapHO, HE
BCEr/a MOCIEA0BATEIBLHO

e OIpeJIeICHUS MOHITHI HEJTOCTATOYHO YETKUE

e HE HCIOJL30BaHBI B KAayeCTBE JI0KA3aTEILCTBA BBIBOJALI M OO0OOIIEHMS M3 HAOJIIOACHHM,
JOTTYIIEHBI ONTMOKH TIPH UX U3JI0KCHHUH



JIOTIYIIEHbI OIMMOKM W HETOYHOCTH B HWCIONB30BAHUM HAYYHOW TEPMHHOJOTHH,
ONPEJICIICHUE TTOHSITUIA

NPaBIJIBLHBIC U YETKHE OTBETHI HA BOMPOCHI HABOIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
(MO3UIMS KPUTHUK)

OtmeTKa «2»

OCHOBHOE COJIep)KaHUE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HAa BOIPOCHI HABOJISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIeHbl TpyOble OMMOKKM B  ONPEACICHWH TOHATUH, TPH  KCIOJIb30BaHUH
TEPMUHOJIOTHUH.

TectupoBanmue (T)
I Bapuamnr.

TecrtoBast paboTa cocToUT U3 9 3a/1aHKil ¢ BLIOOPOM OTBETA, U 1 3a7jaHe HA HAXOXKICHUE
COOTBETCTBUS
Kax b1l mpaBUIbHBIN OTBET OlleHHUBaeTCs 1 Gaymom.

Bri0epere oquH npaBWIbLHBIA 0TBET. PaBHOICHCTBYIOIIAs BCEX CUJI, IEMCTBYIOIIAs HA
TE€JI0, paBHA HYJIO. [[BMKETCS 3TO TEJIO WIM HAXOAUTCA B COCTOSHUU TTOKOS?

A. Teno nBuxeTcs paBHOMEPHO NMPSMOJUHENHO.

b. Teno nBuxercst paBHOMEPHO IO OKPYKHOCTHU B TOPU3OHTAIBHOM IIIOCKOCTH.

B. Teno HaxoauTCs B COCTOSSHUHU TTOKOSI.

I'. Temo nBMXKETCA paBHOMEPHO NPSMOJIMHEMHO WK HAXOJUTCA B COCTOSTHUU MTOKOS.

2. BeiOepere oaMH NpaBWJILHBIN 0TBeT. M4 og0pOCHIIM BBEPX ¢ HAYAJIBHOW CKOPOCTBIO
V.. Ha pucyHke a ykazaHo HanpaBlIeHUE CUIIBI TSKECTH, IEUCTBYIOLIEH HA TEIIO.
OnpenenuTe HaMpaBJICHUE BEKTOPA YCKOPEHUS Ms4a, IBUXKYIIETOCS BBEPX (PUCYHOK 0).

A. Tonbko Tak, Kak MoKa3aHo Ha puc. 16.
b. Tonmbko Tak, Kak MOKa3aHo Ha pucC. 20.
B. Tonbpko Tak, Kak oKa3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MoKa3aHo Ha puc. 46.

3. Onpeaesaure 0AMH NPABUJIBHbIA OTBET. EC/IM paBHOIEMCTBYIOMIAS BCEX NPUIOKEHHBIX
cun paBHa 4 H, To y Tena maccoit 2 kr

A. Yckopenue 2 M/c?

B. Vckopenune 0 m/c?



B. Yckopenue MoxeT ObITh JIFOOBIM
I'. Yckopenue paBHO 8 M/c?

4. IIpu n3MepeHUsIX MaCChl TeJIa M €ro Beca Ha MOJII0ce U Ha IKBaTope ObLI0
00HapY:KeHO, YTO

A. Macca 1 Bec 0IMHAKOBBI

B. macca paznuyHa, BeC OJJUHAKOB

b. 1 Bec, u macca pa3nuyHbl

I'. Macca oMHaKOBa, BEC pa3INUYCH

5. YcraHoBHUTEe COOTBETCTBHE MEKAY (l)I/I3I/I‘IeCKI/IMH BCJIMYUHAMHU U €JHMHHIAMHU
U3MEPECHUA ITUX BEJIMIUH B CUCTEME CI.

duznueckas BeJIMIMHA EnuHuia BenmuuHbl
A) KECTKOCTh 1) xkunorpamm (1kr)
b) cuna 2) Hetoton (1 H)
B) Bec Tena 3) Herorou*Mmetp (1 H*m)
I') yckopenue 4) Heroton Ha meTp (1 H/™m)

5) MeTp B ceKyHAy 3a cekyHay (1 m/c?)
6) dxoynb (1 JIx)

6. ®opmyia, BbIpAKAKIIASA 3AKOH BCEMHUPHOI0 TATOTEHUS. ..

A. F = GMm/R?
B. F = kqiqo/1
B. F = GM/R?
I'. F=KkAIl

7. 111 3axon HploTOHA MaTeMaTH4YeCKH MOKHO 3allUCATh TaK: (BEKTOPbI He YKa3aHbI)

A.F=ma
b. F=uN
B. F1 = _F2
I'. Fx=—kx

Bec Tesa —3r0...

...CHJIa, C KOTOPOM TEJIO NPUTITUBAET 3€MITIO

...CHJIa, C KOTOPOU TEJIO AEUCTBYET HA OIOPY

...CHJIa, C KOTOPOU TEJIO IEUCTBYET Ha MOBEC

...CHJIa, C KOTOPOH TEJIO BCIAEACTBUE 3€MHOIO MPUTSKEHUS ACHCTBYET Ha ONOPY WU
MOJIBEC, HETIOJBUYKHBIE OTHOCUTEIBHO HETO

8.
A.
b.
B.
I.

9. Pemure 3apauy. [Ipyxuna sxxectkocTthio 100 H/M pactsarusaetcs cumoit 20 H. YUemy
PaBHO YJUTMHEHUE TPYKUHBI?

A.5cm.

b. 20 cwm.

B.5M.1.0,2 cm.

. Cpenu otBeToB A — I' HET MPABUIIBLHOTO.



10. Boi0epere oMH NpaBUJIbHBIN OTBET. bpyCOK JIEKUT HEMOABUKHO HA HAKIIOHHOM
wiockocTH (puc. 7). Kakoe HanpaBieHre UMEET BEKTOP CUJIbI TPEHUA?
2

J

A.1.B.2.B.3.T. 4. 1. F1p =O0.

II Bapuanr

TecTtoBas paboTa cocTouT U3 9 3aaaHuil ¢ BLIOOPOM OTBETA, U | 3aJaHUE HA HAXOXKICHHUE
COOTBETCTBHS

Kaxx bl mpaBWIBHBIN OTBET OlleHUBaeTCs 1 Oamiom.

1. Eciii Ha I1apuK He AeCTBYIOT HUKAKHe Apyrue Tejia, T0 B HHePUHAJIbHOM CUCTeMe
oTCcYeTa OH

A. IlocTeneHHO OCTaHABIMBAETCS

b. Konebnercs 0k010 Ha4aIbHOTO MOJI0KEHUS

B. JIBmxeTcs M0 OKPYKHOCTH € MOCTOSHHOW MO MOJIYJIFO CKOPOCTBIO

I'. JIBuKeTCs ¢ MOCTOSIHHOM 110 MOJTYJIXO U HAIIPABJIEHUIO CKOPOCTHIO

2. BoiGepere oquH NPaBWILHBIN 0TBET. M4 MOI0pOCHIIN BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HaInpaBlIeHUE CUIIBI TSKECTH, IEUCTBYIOLIEH HA TEIIO.
Ornpenenute HaNpaBJI€HUE BEKTOPA YCKOPEHUS Ms4a, IBUKYIIETOCs BHU3 (PUCYHOK 0).

A. TonbKko Tak, Kak MokazaHo Ha puc. 16.
b. Tonbpko Tak, Kak Moka3aHo Ha puc. 20.
B. Tonbpko Tak, Kak ToKa3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MoKa3aHO Ha puc. 46.

3. Onpeaesure OUH NPABWIbHBINA OTBET. T€JI0 Maccoi 2 KI IBUKETCSI CO CKOPOCTHIO 3
M/C B yCKOpeHHeM 2 M/c*. Moysib paBHOJAENUCTBYIOIIEH CHJI, IEHCTBYIOMINX Ha TEIO PaBEH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu n3MepeHUsIX MaccChl TeJIa M ero Beca Ha MOoJIIce U Ha IKBaTope ObLI0
00HApYKEeHO, YTO
A. U Bec, u macca pa3InyHbI



B. Macca onnnakoBa, BEC pa3InyecH
b. Macca u Bec 0qMHaKOBBI
I'. Macca paznuuHa, BEC OJJUHAKOB

5. YcranoBure cooTBeTCTBHE MEXKAY PU3HUYECKUMHU BEJIUYMHAMHU U eTUHUIIAMH
U3MepeHus 3TUX BeJuduH B cucreme CH.

dusnyeckas BeIMUNHA Ennnuna Be1MmuuHbI

A) XKEeCTKOCTh 1) kunorpamm (1xkr)

b) cuna 2) Heroton (1 H)

B) Bec Tena 3) Herotor™Mmetp (1 H*m)
') yckopenue 4) Heroton Ha metp (1 H/m)

5) meTp B cekyHAy 3a cekyHay (1 m/c?)
6) dxoyns (1 JIx)

6. ®opmy.a, onpeaeJsaOIIAs CHIY YIPYTOCTH...

A. F = GMm/(R+H)?

b. F=mg

B.F=puN

I'. F=kAl

7. 111 3axon HploTOHA MaTeMAaTH4YeCKH MOKHO 3alIUCATh TaK: (BEKTOPHI He YKa3aHbI)
A.F=ma

b. F=uN

B. F1 = _Fz

I'. Fy=—kx

8. EcJyii TeJ10 MOKOUTCS, TO CHJIA TPEHHUS ITOKOS:
A. Bcerma 0oblIle BHEIIHEH CHIIBL;

b. Bcerga paBHa BHEIIHEW CUJIE;

B. Bcerna MeHbI11€ BHEIIHEH CUIIBL.

9. Peminre 3apauy. [lon neiictBuem cuisl 2 H npyxuna yaninauiacsk Ha 4 cMm. UeMy paBHa
KECTKOCTb IIPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

J. 0,08 H/m.

10. Boi0epere oauH npaBWJIbHBIN 0TBET. bpyCOK IBMKETCS paBHOMEPHO BBEPX I10
HAKJIOHHOM 1y10ckocTH (puc. 7). Kakoe HarpaBieHue UMEET BEKTOP CHUJIbI TPEHUS?

A.1B.2B.3T.4 JI. Fmp=0



KonTtponupyembie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kiarouu K TecTam:

BapuaHTt 1

o

Ne Bommpoca 112]13]4]5 678 10

B|A|l| A4,Bb-2,B-2,T'5/A|B|l B |B

IIpaBuJbHbIH OTBET

Bapuant 2

Ne Bommpoca 112|345 6/7(8[9]10

B|2|B|A4,b6-2,B-2,I-5|T|B|A|T|B

IIpaBuJibHBI OTBET

Kpurepuun ouenku:

— «2» BbICTaBIIAETCS 00yUarOIIEMyCsl, €M Habpai MeHee S5 0aioB;
— «3» BbICTaBIISIETCSL 00yUaroniemMycs, 3a 6-7 0aoB;

— «4» BbICTaBIISIETCS 00OyUaroiemMycs, 3a 8-9 0aos;

— «5» BBICTaBIIAETCS O0yUaromemycs, 3a 10 0amios.

3ananud s camocToATe 1bHoI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIH)

1) Cuna. Macca.

2) IlpuHUMN cynepno3uiuu CHUIL

3) Ilepssbiii 3akoH HptoTOHA.

4) Bropoii 3akoH HproToHa.

5) Cuuiibl B ipupoze.

6) Tperuii 3akoH HproTOHA.

7) 3aKOH BCEMHPHOTI'O TATOTEHHS.

8) Cuuia TSKECTU U CHJIa BCEMUPHOT'O TATOTEHHUS.
9) IlepBast kocMU4€ecKasi CKOPOCTb.

10) IBm>xenue miaHeT U MajibiX Tell COJTHEYHON CUCTEMBI.
11) DnemeHThI peATUBUCTCKON JUHAMUKHU.

KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun oneHku:
OtmeTka «5»



ITOJIHO paCKpbITO COACPIKAHHNC MaTCpHala

YETKO MW IMPAaBHIIBHO AdaHbl OHNPCACICHUSA W PACKPBITO COACPIKAHNC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJI1 10Ka3aTCJIbCTBA UCIIOJIb30BaHbI PA3JIMYHBIC YMCHUS, BBIBOAbLI U3 H&6J’IIO}I€HPII>1, OIIbITOB
OTBCT C&MOCTOHTGHBHBIﬁ, HCIIOJIb30BAHbI pAHEC HpI/IO6peTCHHBI€ 3HaHMU:I.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepurala

B OCHOBHOM IPaBWIHHO JIaHbI ONPEACIICHUS TOHATUM U UCTI0JIb30BaHbl HAYYHBIC TEPMUHBI.
OTBET CAMOCTOSITECIbHBIN

OMpeNeNieHus]  TOHSATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEIbHbIE  HapyIICHUs
MOCJIEI0BATEILHOCTH U3JI0KEHUS, HEOOIbIIINE HETOYHOCTH MPU MCIOJIb30BAHUU HAYUYHBIX
TEPMUHOB WJIH B BBIBOJAX U 000OIICHUSIX

MpaBWIbHBIE M YETKHE OTBEThl Ha BOIMPOCHl YTOYHSIONIETO XapakTepa (MO3UIUs
MOHUMAIOIINH)

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepXKaHWE y4eOHOro marepuajia, HO HM3JI0KEHO (parMeHTapHO, He
BCera Mocjaea0BaTesIbHO

OTIpEJICIICHHS] TIOHATUI HEIOCTATOYHO YETKHE

HE HCIIOJh30BaHBl B KAauyeCTBE J0Ka3aTeIbCTBAa BBHIBOJBI M OOOOIICHUS W3 HAOJIIOJICHHMA,
JOMTYIIEHBI OITMOKU TIPHU UX U3JI0KESHUH

JOMYIIEHbl OMMOKM W HETOYHOCTH B HCIIOJIB30BAaHUM HAYYHOM TEPMHHOJIOTHUH,
ONIPEICIICHUE TTOHATUI

MpaBUJIbHBIE U YETKHE OTBETHI HA BOMIPOCHI HABOASIIETO M KOHKPETU3UPYIOIIETO XapakTepa
(TO3UIIHST KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepualia He PacKPhITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOJISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHbl TPyOble OMMUOKM B  ONPENCICHWHM TOHSATHH, TMPU  HUCHOJIb30BAHUU
TEPMUHOJIOTHH.

Tema 1.3. 3akoHbI COXpaHEeHUA
YcrHblii onpoc (YO)

1. [Tpu KaKOM yCJIIOBHM UMITYJIbC TEJIA HE U3MEHSETCS?

2. YTO MOXKHO CKa3aTh O HANpPABIEHUU BEKTOPOB MUMITYJIbCA U CKOPOCTH JBUKYIIETOCS
Tena?

3. Kakoe u3 Ten umeer OOJBIIMI UMITYJIbC: aBTOMOOMIIb Maccou 1T, IBHXKYIIMICS €O
CKOpOCThIO 10M/C, Ui CHapsT MacCOM 2KT, JIETAIIUNA O CKOPOCThIO S00M/c?

4. [Touemy nipu yape BO3HUKAIOT OOJbIINUE CUITBI?



5. [TapamroTHCT paBHOMEPHO OIYCKAETCS HA Mmapaimitore. M3meHseTcsa nm npu 3ToM
VMITYJIbC MTapaloTUCTa?

['ne B mpupojie U TEXHUKE BCTPEUYACTCS PEAKTUBHOE JIBIKCHHUE?

KakoB nprHIMN ABUKEHUS MELY3bI?

8. OcpMUHOTH, KaJbMaphl, KapakaTUllbl M JApyrue oourarenu TriayOuH Mops
nepeMenIarTcsl oI00HO pakeTe, BbIOpachiBasi ¢ CUJIONW BOY, KOTOPYIO OHU HaOUParoT
gyepe3 poT. MoXKeT JIi TaKoi croco0 rmepeMenieHuss 00eCeunTh UM OOJIBITYI0 CKOPOCTh
JBUKEHUS B TOJIIIIE BOJIBI?

0. Kak kocMOHaBTY, HaxXoJAIIEMyCsi B OTKPBITOM KOCMOCE, BEPHYThCS OOpaTHO Ha
KOCMHUYECKHI Kopabip 6€3 MOCTOPOHHENH TOMOIIH?

10. TloueMy COBETYIOT MpHU BBICTpPEIIC PYKbE MOKPEUYE MPUKUMATD K TIeHy?

11. Kakue u3 mnepeyuciaeHHbIX TeJl 00JIaal0T KUHETUYECKOW SHEpruer: a) KameHb,
MOJAHATHIN HaJ 3eMJieii; 0) JETAUMNA CaMOJIET; B) paCTIHYTas MPY>KUHA.

12. M3meHseTcs I NOTEHUHATbHAS SHEPTUS JTOAKH, MIIBIBYIIEH 110 TEYEHUIO PEKU?

13. JlerxkoBoii u rpy30BOi aBTOMOOWMJIA JIBMXKYTCSI C OJIMHAKOBBIMH CKOpocTsiMu. Kakoi
U3 HUX 00y1a1aeT O0JbIel KHHETHYECKOU SHepruen?

14. Kak u3MmeHsieTcss KMHETHYECKass M MOTEHIMANbHAs YHEPrusi CBOOOJHO MaJal0Iero
tena? Kocmudeckoro kopabiisi, COBEpIIAONIETO MATKYIO MOCAIKY ?

15. Kakue mnpeBpalieHus SHEPTUU TPOUCXOIUT TMPHU JBKEHUM KaMHS, OpOIIEHHOTO
BBepx? COonpoTUBIIEHNEM BO3/IyXa MOXHO MPEHEOPEUb.

16. Ilpu xakoMm ycCJIOBUH JiBa Te€Ja Pa3HOW MacChl, MOJHATHIC HA Pa3HyIO BBICOTY, OyayT
00J1aJ1aTh OJJMHAKOBOM MOTEHI[MATBLHON SHEPrueii?

17.  IlpuBegure nmpuMepsl NPEBPALICHUS KNHETUYECKON DJHEPTUU TeJIa B MOTEHIUAIBHYIO
SHEPruI0 U 00pPaATHO.

18. I'py3, monBemieHHBIM HAa HUTH (MasTHUK), coBepmiaeT koyiebanus. Kakue
IpEeBpaIEHUs SHEPTUU TPOUCXOJIAT MPU ITOM?

19. Tlaparomuii ¢ BBICOTBI 2M MSIYMK MOJCKOYMI Ha BeICOTY 1,5M. Kak coriacoBate 310 €
3aKOHOM COXpPaHEHUS SHEPruun?

20. 3a cyeT KakoW PHEPIruM B3MbIBAET BBEPX HAIOJHEHHBIM FEIUEM BO3IYUIHBIN IIAPUK,
BBIPBABILHIICS U3 PYK?

=~ o

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepnn oneHku:

OtmeTka «5»

IIOJIHO PACKPBITO COZAEP/KAHUE MaTepuraa

YETKO W TMPAaBWIBHO JAHBl ONPEIECICHUS M PACKPBITO COAEpPKAHUE NOHITHH, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSI I0Ka3aTeNIbCTBA UCTIOJIb30BaHbl PA3IMUYHbIE YMEHUS, BBIBOJIbI U3 HAOIIOCHH, ONIBITOB
OTBET CAMOCTOSITENbHBIN, UCIIOJIb30BAHBI paHEE TPHUOOPETCHHBIE 3HAHMSL.

OrMmeTka «4»
PAcKpBITO OCHOBHOE COJIEp)KaHHE MaTepHuaia
B OCHOBHOM TPABWJIHHO JIaHbI OMPEACIICHUS TOHATUM U UCTI0JIb30BaHbl HAYYHBIC TEPMUHBI.



OTBET CAMOCTOSITCIbHbBIN

OMpeNeNieHus]  TOHSATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEIbHbIE  HapyIICHUs
MOCJIEI0BATEILHOCTH U3JI0KEHUS, HEOOIbIIINE HETOYHOCTH MPU MCIOJIb30BAHUU HAYUYHBIX
TEPMUHOB WJIH B BBIBOJAX U 0000OIICHUIX

MpaBWIbHBIE M YETKHE OTBEThl Ha BOIMPOCHl YTOYHSIOIIETO XapakTepa (MO3UIUs
MOHUMAIOIINH)

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHWE y4eOHOro marepuaja, HO HM3JI0KEHO (parMeHTapHO, He
BCer/a Mocjaea0BaTeIbHO

OTIpEJICIICHHSI TIOHATUIM HETOCTATOYHO YETKHE

HE HCIIOJh30BaHBl B KAaueCTBE J0KAa3aTeIhCTBAa BBHIBOJBI M OOOOIICHUS W3 HAOJIIOJICHHA,
JOMYIIEHBI OITMOKHU TIPU UX U3JI0KEHUH

JOMYIIEHbl OMMOKM W HETOYHOCTH B HCIIOJIB30BAaHUM HAYYHOM TEPMHHOJIOTHUH,
ONIPEICIICHUE TTOHATUI

MpaBUJIbHBIE U YETKHE OTBETHI HA BOMPOCHI HABOASIIETO M KOHKPETU3UPYIOIIETO XapakTepa
(TIO3UIIHST KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepualia He PacKPhITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOJISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHbl TPyOble OMMUOKM B  ONPENCICHUHM TOHSATHH, TMPU  HUCTIOJIb30BAHUU
TEPMUHOJIOTHH.

TecTuposanmue (T)

Yemy paBeH MOy U3MEHECHHS IMITYJILCA TEJIAa MAaCCOM M, IBIKYIIETOCS CO CKOPOCTBIO V,
€CII TIOCTIE CTOJIKHOBEHHS CO CTEHKOM TEJNIO CTaJo JBUTATHCSA B MTPOTHUBOIOIOKHOM
HaNpaBJIEHUH C TOM e M0 MOJIYJIIO CKOPOCTHIO:

a) 2mv

0) mv

B) 0

[Tpu BeICTpEse U3 MTHEBMATUYECKOW BUHTOBKH BBUIETAET ITYyJII MacCOM M CO CKOPOCTHIO V.
Kakoit mo Moaysto uMITyJibC MprUoOpeTaeT Mociie BHICTpeia THEBMATUYECKasi BUHTOBKA,
eciu ee Macca B 150 pa3 6ombIie Macchl MyJin:

a) 150mv

0) mv

B) mv/150

C nonku o6meit maccoit 200 Kr, IBHXKYLIEHCS CO CKOPOCTBIO 1 M/C, BBINAJ Ipy3 Maccoi
100 kr. Kako¥ crana ckopoCTh JTOAKH:
a) 10 m/c



0) 1 m/c
B) 2 M/C

Teno maccoit 1 kr cutoit 20 H nogaumaetcs Ha BeicoTy 5 M. UeMy paBHa paboTa 3ToM
CUJIBL:

a) 100 Ix

0) 10 Ix

B) 1000 Tx

Onpenenute MUHUMAIbHYIO MOIIIHOCTh, KOTOPOU TOJKEH 00J1a1aTh ABUTATENb IPUEMHUKA,
yTOOBI NOJHATH I'py3 Maccoi 50 kr Ha BeicoTy 10 Mm3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT

[Ipu nBUKEHUM Ha BEJIOCHUIIEIE TT0 TOPU3OHTAIILHOM IOPOTe CO CKOPOCThIO 9 KM/
pazBuBaetcsi MomHOCTh 30 Bt. Haligure nBHAKyIIyIO CHITY:

a)24 H

0) 12 H

B)40 H

Teno maccoi 2 Kr umeeT noTeHuuanbHyro 3Hepruro 10 /Ix. Ha xakyro BeIcOTy Haj 3emiien
MOAHATO TEJO, ECIU HYJIb OTCYETA MOTEHIMAIBHOW SHEPTUHA HAXOAUTCS HA IIOBEPXHOCTU
3eMJIN:

a)lm

0)2 M

B) 0,5 M

Bo ckoibKko pa3 noTeHnuanbHas SHEPTUsl, HAKOIUIEHHAs MPYKUHON TP CKATUU U3
MOJIOKEHUS] PAaBHOBECHS HA 2 CM, MEHBIIIE, YeM IPHU CHKATHH TOM K€ MPY>KUHBI HA 4 CM:
a) B 4 paza

0) B 2 paza

B) B 8 pa3

Kak u3MeHHUTCsI KHHEeTHYeCKast SHEPTHsl Tela IPH YBEJIMYEHUH €ro CKOPOCTHU B 2 pasa:
a) yBEJIMYUTCS B 2 pa3a

0) ymeHbIIUTCS B 4 paza

B) yBEIUYUTCA B 4 paza

10.C kaxkoit CKOpPOCTBIO 6pOCI/IJII/I BCPTUKAJIBHO BBCPX KaAMCHB, CCJIM OH IIPU 3TOM IMOJHAJICA Ha

BBICOTY 5 M:
a) 5 m/c

6) 10 m/c

B) 2,5 m/c



11.Teno 6polieHo BepTUKATBLHO BBEPX cO cKopocThio 10 m/c. Ha kako# BeIcOTE ero
KHUHETHUYECKasi JHEPTUs CTAaHET PaBHOM €ro MOTEHI[MAIbLHON YHEPTUHU:
a)2,5Mm
0)2m
B) 5™

12.Enunanna u3MepeHus: UMITyJibca CHIIbl B MeKIyHapOIHOW CUCTEME:
a) KT * M/c
0) Hec
B) KI/M

13.3aMKHyTas cucTema Tel — Takasl CHCTEMa TEN, Ha KOTOPHIE:
a) He IEUCTBYIOT BHEILIHUE CUJIbI
0) HE ACMCTBYIOT HU BHEIIHUE, HU BHYTPEHHUE CUIIbI
B) JICMCTBYIOT BHEIITHUE CHUJIbI

14.iMmynibe Tea OnpeesisieTCs BhIPAKCHHEM:
a) F/t
0) Fet

B) mev

15.Teno GpoieHO BEPTUKATHHO BBEPX CO CKOPOCTHIO 20 M/c. COnpOTHRICHUE BO3AyXa
CpaBHUTEIBHO Mano. Kakoi BBICOTBI OHO JJOCTUTHET:
a) 20 m
0) 15 ™
B) 10 M

16.2Kene3Ho10p0osKHBINM BArOH Maccoil m ABUKYIIUNCA CO CKOPOCTBIO V, CTAIKUBAETCS
HEMOJBM)KHBIM BArOHOM MacCOM 2m U CUEIUIsieTcsl ¢ HUM . KakuMm cyMMapHBIM UMITYJICOM
00J1a/1at0T /IBa BaroHa IMocJjie CTOJIKHOBEHUS:
a) 3v
0) v/3

B) V

17.CkopocTb JerKkoBoro aBToMmoouisi B 4 paza 00Jble CKOPOCTH IPy30BOT0, a Macca
Ipy30BOro B 2 pa3a 00Jblle Macchl JJerkoBoro. CpaBHUTE 3HAYEHUSI MOIYJI€H UMITYJIbCOB
JIETKOBOTO Pi U TPY30BOI0 P2 aBTOMOOUIIEH:
a) pri=p:
0) p=2p:
B) P1=2p>

18.Temno, Maccoit 2 KT IBUXKETCSI CO CKOPOCThIO 4 M/c. KakoB uMmyJibe Tena:
a) 16xrem/c
0) 8krem/c
B) 4KT*M/C



19.Teno maccoli 2 KT TOAHUMAETCS Ha BBICOTY 5 METPOB IIPU ACHUCTBUM HA HETO MMOCTOSSHHON
cuibl 30 H. PaGoTa 3T0# criibl paBHa:
a) 100 JIx
0) 1500 Tx
B) 150 JIx

20.Kakas u3 nepeurcaeHHbIX BEJIMYUH SIBISETCS BEKTOPHOM:
a) macca
0) UMITYJIbC
B) ITyTh

21.BopoHa J1eTut co ckopocThio 6 M/c. IMiynbc BOpOHBI paBeH 3 Kr ¢ M/c. Macca BOPOHBI
paBHa:
a) 0,5 xr
0) 2 xr
B) 1,5 kr

22.Kak Ha3pIBaeTCs BEIMYHMHA, PaBHAs IPOU3BEICHUIO MACCHI TEIA HA €€ CKOPOCTh:
a) UMITYJIbC CUJIbI
0) UMITyJIbC TENA
B) IIEpEMEILIECHUE

23.Kak Ha3bIBaeTCs (pu3nuecKasi BEJIMYUHA, paBHAsl IPOU3BEICHUIO MOAYJIEH CUIIbI U
IEPEMEILICHNS M KOCUHYCA yIJIa MEKIY HUMM:
a) MOIITHOCTh
0) KUHEeTHYEecKasi JHeprus
B) paboTta

24.Teno maccoit 3 kr nogHATOo Ha BbicoTy 10 M. KakoBa nmoTeHIMa bHas SHEPrus Tela:
a) 30 JIx
6) 300 JIx
B) 600 JIx

25.KameHnb OpouieH BepTUKaabHO BBepX. Ha myTn 1 M ero kuHetudeckasi 3Heprus
yMenbinniach Ha 16 JIx. Kakyro paboTy coBepimia cuia TSHKECTH Ha TOM Iy TH:
a) —8 JIx
0) —32 Ix
B) —16 J[x

26.11epBbIit AIEKTPOABUTATEND, TOCTPOSHHBIN akageMukoM S010ukoBbIM B 1834 rony,
paBHOMEpPHO MoAHUMA (¢ ToMoIb0 010ka 1 HUTH) rpy3 50 H Ha BeicoTy 0,6 M 32 2 C.
Onpenenure MOIIHOCTb 3TOTO ABUTATENS:
a) ~1,5 Bt



0) ~15 Bt
B) =25 Bt

27.0npenenuTsb paboTy CUIIbI TP PABHOMEPHOM MOJHATHUU I'py3a Maccoi 2 T Ha BbicoTy 50
CM:

a) 1 xIx

0) 1,5 x/Ix

B) 10 x/Ix

28.Kak Ha3piBaeTcs (pusnueckasi BeIMUMHA, paBHAas MPOU3BEIACHHUIO CHIIBI HA BPEMsI €€
JNEUCTBUS:
a) KHHETUYEeCKasi YHEprus
0) UMITyJIbC TENA
B) UMITYJIbC CUJIBI

29.Ha teno B Teuenue 2 MuH aenctByet criia S H. KakoB UMITyIbC CUITBI:
a) 600 H-c
6) 60 H-c
B) 6 H-c

30.Kaxk Ha3pIiBaeTcs puznueckasi BEJIMUMHA, PaBHASI OTHOIIECHUIO PA0OTHI K MHTEPBATY
BpPEMEHH, 32 KOTOPHIH 3Ta paboTa CoBepIIeHa:
a) KHHETUYEeCKasi YHEprus
0) MOIITHOCTh
B) paboTta

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kntoun K Tectam:

Ne Bonpoca 1234567891011 12|13 |14|15/16[17[18|19]20
6/B|la/B/6|B|6/B|6 |2 |6 |a |B |a |6 |B |6 B |6
IIpaBuiabHbIi
OTBeT
Ne Bonmpoca 21 22 23 24 25 26 27 28 29 30
a 6 B 6 B 6 a B a 6
IIpaBHJIbHBIH OTBET

Kpurepun oueHku:

— «2» BBICTaBIIIETCS O0yUaromemycs, eciau Habpan meHee 12 6anios;
— «3» BbICTaBIISIETCS OOyUaromiemycs, 3a 13-17 6amios;

— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 18-24 6amios;

— «5» BBICTaBIIAETCS O0yUaromemycs, 3a 25 u 6osee 6aIoB.



3ananud i caMmocToATe IbHOI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIH)

1) 3akoH coxpaHEHHs UMITYJIbCa.

2) PeakTuBHOE JIBH>KCHUE.

3) 3akoH coXpaHEHUsI MOMEHTa UMITYJIbCA.

4) Mexannueckas paboTa U MOIIHOCTb.

5) Kuneruueckas sHeprusi.

6) IloTeHuunanbHast YHEPrUA.

7) 3aKkoH COXpaHEHUsI MEXaHUYECKOM YHEPruu.

8) PaboTa cuiIbl TSXKECTU U CUIIBl YIPYTOCTH.

9) KoncepBaTuBHBIE CHJIBI.

10) [IpumeHEHNE 3aKOHOB COXPAHEHUSI.

11) Wcnonb3oBaHuEe 3aKOHOB MEXAHUKH Il OOBSICHEHUS JIBIXKCHUSI HEOECHBIX TEN U
JUISL pa3BUTUSL KOCMHUUYECKUX HCCIEAOBAHUM, TPaHULbI IPUMEHUMOCTH KIIACCUYECKON
MEXaHUKH.

12) IIpakTnyeckoe NpUMEHEHHE (PU3NYECKUX 3HAHUWA B TOBCEIHEBHOM JKU3HU IS
MCIIOJIb30BAHUS IPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB.

Kontpomupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oneHku:
OtMmeTKa «S5»
MIOJTHO PACKPBITO COJICPIKaHUE MaTepuaia

YCTKO MW IIPaBUJIBHO JaHbI OIIPCACICHUA U PACKPBITO COACPIKAHHC HOH}ITHP'I, BCPHO
HCIIOJIb30BAHbBI HAYYHbBIC TCPMUHBI

I JOKa3aTCJIbCTBA HUCIIOJIB30BAHBI PA3JINYHBIC YMCHUS, BEIBOABI U3 Ha6J'IIOI[eHI/II\/JI, OIIBITOB
OTBCT CaMOCTOHTGHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6p€TCHHI)I€ 3HAaHUsL.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepralia

B OCHOBHOM TPABUJIBHO JIaHBI ONPEICICHUS MOHATUN U UCIIOJIb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSITEIbHBIN

OMpeNeNieHus]  TOHSATUM  HEMOJHbIe,  JIONYIIEHbl  HE3HAYUTEIbHbIE  HapyIICHUs
MOCJICI0BATEILHOCTH U3JI0KECHHS, HEOOIbIIINE HETOYHOCTH MPU MCIOJIH30BAaHUN HAYYHBIX
TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

NpaBUWIbHBIE W YETKUE OTBETHI HAa BOMPOCH YTOUYHSIIOMIETO XapakTepa (MO3UIUS
MOHUMAIOLIUH)

OtMmeTka «3»



N —

N —

YCBOCHO OCHOBHOE COJIEpKaHHE Y4eOHOro Marepuasna, HO W3JI0KEHO (parMeHTapHO, HE
BCEr/ia MoCJe10BaTEIbHO

OTIpE/ICTICHUS TOHSATUI HEIOCTATOYHO YETKHE

HE HWCIOJB30BaHbl B Ka4eCTBE JI0OKA3aTeIbCTBA BHIBOJBI M 000OIIEHUS W3 HAOIIOJICHUH,
JIOTYIIEHBI OIIHOKH MPH UX U3JI0KECHUH

JIOTIYIIEHbl OIMMOKM W HETOYHOCTH B HCIOJB30BAHUM HAYYHOW TEPMHHOJOTHH,
ONIPEICIICHUE TTOHATUI

NpaBUIbHbIE U YETKHE OTBETHI Ha BOIPOCH! HABOSIIETO M KOHKPETH3UPYIOIIET0 XapaKTepa
(MO3UILMS KPUTHUK)

OtmeTKa «2»

OCHOBHOE COJICp)KaHUE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa

JOMYIIeHbl TIpyOble OMMOKKM B  OMNpPEACIICHUH TOHITUH, TNPU  KCIOJb30BAHUU
TEPMUHOJIOTHH.

KonrpoasHas padora Nel

Ilo pa3neny «MexaHuka»
Bapmuanr 1
Cdopmynupyiite nepBbiii 3akoH HeroTOHA.
MOTOLMKINCT Hayall ABMKEHHME C IOCTOSHHBEIM ycKopeHumeMm 1 m/c’. Ompenenure ImyTh,
KOTOPBIN MpOIIe] MOTOLIMKIUCT JI0 TOTO MOMEHTA, KOT'/la €ro CKOPOCTh cTasia 36 Km/4.
[Io BTOpOMY 3akoHy HbIOTOHaA ompenennTe yCKOpeHue Tena, BbI3piBaeMoe cuiion 90 H;
Macca tena 45 Kr.
JIBa xopabmst maccoit 50000 T kaxAbId CTOAT HA peiijle Ha pacCTOSHUU | KM OJMH OT
npyroro. Kakosa cuiia nputskeHus: MKy HUMU?
Teno, ABMXKyIEecs CO CKOPOCThIO 4M/c, MeeT KHHETHUeCKyro 3Hepruto 16 [[x. Haittu
Maccy 3TOTO Tena.

Bapuanr 2

ChopmynupyiiTe 3aKOH BCEMUPHOTO TATOTCHHUS.

3a Kakoe BpeMs aBTOMOOWIIb, IBHMrascCh M3 COCTOSHHUS IOKOS ¢ yckopenuem 0,6 m/c?,
npouger 30 m.

Cuna 60 H coobmaer Teny yckopenue 0,8 m/c’. Kakas cuia COOOLIUT 3TOMY TENy
yckopenue 2 m/c*?

Beruncnure cuiy nputskeHus: yenoBeka maccod 80 kr k ConHuy, ecnu macca ConHua
pasna 1,99-10°° kr, a paccrosnue ot 3emuu 1o Connua cocrasuser 1,5-10° k.

Teno, maccoit 3 kr obmamaer moreHnuansHOM Hepruei 60 JIx. OnpenenuTe BHICOTY, Ha
KOTOPYIO ITOAHATO TEJO HAJl 3eMIIEH.

Bapuanr 3
ChopmynupyiiTe 3aKOH COXpaHEHHsI SHEPTUU.



N —

Tennoxo, ABUrasch U3 COCTOSHMS MOKOs ¢ yckopenueM 0,1 m/c?, qocturaer ckopoctu 18
KM/4. 3a Kakoe BpeMsl 3Ta CKOpPOCTh JocTurayta? Kakoi myTh 3a 3TO Bpems IpoiiaeH?

C KakuM yCKOpEHHUEM JBUTAJICA MpHU pa3z0ere peakTUBHBIN camolieT maccoit 60 T, eciiu cuia
Taru asurareinen 90 kH?

C kakoii cunoil nputsaruBaercs JIyHoi rups maccoil 1 kr, HaxoAsuascs Ha MOBEPXHOCTHU
JIynel. Macca JIynsl pasaa 7,3 - 10% kr, a ee paguyc 1,7-10° cm?

KakoBa kuHeTHyecKkast SHEpTUsi KOCMHYeCcKoro kopabist cepun «Coro3» TpH IBUKEHUU TIO
opOuTEe CO CKOPOCTHIO 7,8 KM/C, ecit Macca Kopaonis 6,6 T2

Bapuanr 4

Cdopmynupyiite Tpetuit 3akoH HproToHa.

IIyns B crBOJE aBTOMara KanamHukoBa IBUKETCA ¢ yckopeHmeM 616 km/c’. Kakosa
CKOPOCTB BbUIETA IYJIH, €CIU JyiMHA cTBoda 41,5 cm?

Teno maccoii 4 Kr moj AeicTBMEM HEKOTOPOM CHIbI pUoOpeno yckopenue 2 m/c’. Kakoe
yCKOpeHHe nmpruodperaet Teso Maccoil 10 Kr noj1 AeiicTBUEM TaKoM Ke CHUIIbI?

C kako# CUJIOW MPUTATHUBAIOTCS IPYT K IPYry JABa TEJIa MACCOM MO 5 KT, €CIU PacCTOSIHUE
MEXKy X LIEHTpamMu Macc paBHO 20 m?

Teno momgusnu Ha BbicoTy 0,6 M Hax 3emueit. [Ipu 3ToM oHO 00Mamaio MOTEHIIMATBLHON
sHepruen paBHoi 42 JIxx. Onpenenute Maccy Tena.

KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun oneHku:

- «5» CTaBUTHCS 32 pabOTY, BBHIMOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U HEJI0UETOB.

- «4» cTaBUTHCS 3a pabOTy, BBHIOJHEHHYIO MOJTHOCTHIO, HO MIPH HATMYMH B HEl He Oonee
OJIHOM rpy0Oo# M 01HOM HerpyOo# OIMOKU U OTHOTO HEJ0ueTa, He O0Jiee TpeX HeJI0YETOB.

- «3» CTaBUThCA, €CIU CTYACHT MPABWIBHO BBIMIOJHWI HEe MeHee 2/3 Bceil pabOThl Win
JOTYCTHJI HE 0oJiee O HOM rpyOoi OMMOKK M ABYX HEIOYETOB, HE Oosiee OJTHOM TpyOoil
OJIHOM HerpyOo#l ommoOKU, He 0oJiee TPeX HErpyObIX ONMIMOOK, OAHOW HErpyOoil OMMOKH U
TpeX HEJOUETOB, IPU HATNYUU 4-5 HETOYETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OIMMOOK M HEJOUYETOB MPEBBICHUIIO HOPMY OIEHKH «3» WU
MIPaBUIIHLHO BHITIOJIHEHO MeHee 2/3 Bcel paOboThI.

Paznen 2. MogekyasipHas Gu3NKa 1 OCHOBbI TEPMOAMHAMHUKH

Tema 2.1. OcHOBBI MOJIEKY/JISIPHO-KNHETUY€ECKOH TEOPHH ra3oB

YcrHblii onpoc (YO)

1. Kaxkosa 1ienb mosniekyinsapHo-kuHetudeckon Teopuu (MKT) crpoenus Bemiectsa?

2. Hazosute ocHoBHBIE onoxkeHUss MKT.

3. [IpuBenutre mnpuMepbl (PU3UYECKUX SBICHUM, KOTOPBIE SBIISIIOTCS KOCBEHHBIM

A0Ka3aTCJIbCTBOM CYIICCTBOBAHUA aTOMOB U MOJICKYI.



4.

6.

7.
8.
9

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

Kakue »skcnepumeHTanbHbld (AKTBI MOATBEPKIAIOT CYIIECTBOBAHUE MOJIEKYJ

(aToMOB)

HpI/IBC)II/ITC CpaBHCHHM, IMO3BOJIAIOMIME MMPCACTABUTL, HACKOJIBKO MOJICKYJIbI (aTOMBI)

MaJIbI.

HpI/IBeIlI/ITC CPaBHCHUA, ITIO3BOJIATOIINC IIPCACTABUTL ,HACKOJBbKO MOJICKYJIBI (aTOMBI)

MHOI'OYHNCJICHHBI.

JlaliTe onpeneneHne KOIu4yecTBa BEIIECTBa.

KakoBa enunauniia koimuectna Bemecrtsa B CU?

Chopmynupyiite onpeaenenne mocTossHHOW ABoraapo. Yemy oHa paBHa?

[Touemy nmocTossHHast ABOraJgpo oAMHAKOBA JJIs J000ro BeniecTna’?

[anite onpenenenue monsipHoit maccel. KakoBa ee enqunnna B cucteme CHU?

Kak cBs3aHbl MOJISIpHASI © OTHOCUTEJIbHASI MOJIEKYJISIPHASI MACChI?

[TpuBeauTe npuMepbl PU3NUECKUX SBJICHUN, KOTOPBIE SBISIOTCS J10Ka3aTEIbCTBOM

ABUIKCHUS MOJICKYJL.

Haiite onpeaenenue nudpysuu.
[TpuBenuTe MpuMepsl TpUMEHEHUsS AUQPGY3UN B IPUPOJIE, TEXHHUKE, U KUZHU

YCJIOBCKA

[TpuBeauTe mpuMepsl PU3NUECKUX SBICHUN, KOTOPBIE SBISIOTCS JI0KAa3aTEIbCTBOM

B3aMMO/ICVCTBUS MOJIEKYJI.

KakoBa npupoaa MexMONEKyIIPHOro B3auMoencTBusa? Ha kakux pacCcTOsSIHUSIX

IMPOABIIAIOTCA 3THU CHUIIBI?

HazoBute 0OCHOBHBIE arperaTHbIC COCTOSHHA BCUICCTBA. Kakue nuzmenenus

MIPOUCXOJIAT B BEUIECTBE MpU (Pa30BbIX Mepexoiax?

Kak nBmxyTcsa MOJeKyJibl rasa’?

JlaitTe onpeneneHus UaeaJIbHOTO rasa.

[Ipu KakKX yCIIOBUSX pealibHbIE T'a3bl BEAYT ce0sl MOJOOHO UACAIbHOMY Ta3y?
HazoBute pusndeckue BEIUINHBI, KOTOPBIE SBISIOTCS MUKPOCKOMTUYECKUMHU

I[mapamMeTpaMu UACAIIBLHOTO Ira3a.

HazoBure (1)PI3H‘I€CKI/I€ BCJIMYMUHBI, KOTOPBIC SABJIAIOTCA MAKPOCKOIIMICCKUMU

I[mapamMeTpaMu UACAIILHOI'O Ira3a.

B uem npuunHa naBneHus raza?

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepnn oneHku:
OtmeTka «5»

IMOJIHO PaCKpPbITO COACPIKAHHUC MaTCpHala

YCTKO W IPAaBUJIBbHO JAaHBI OIPCACICHUA W PACKPBITO COACPIKAHHC HOHHTHﬁ, BC€PHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJI1 10Ka3aTCJIbCTBA MCIIOJb30BAHbI Pa3/IMYHbBIC YMCHMS, BBIBOJBLI M3 Ha6J'II-0)ICHI/II\/'I,
OIIBITOB

OTBECT CaMOCTOﬂTGHBHBIﬁ, HCIIOJIb30BAHbI paHCC HpI/IO6peTCHHBI€ 3HaHU:.

OtrMmeTka «4»



® DPACKPBITO OCHOBHOE COAEPIKAHUE MaTepurasa

® B OCHOBHOM IPaBWIBHO JAHbl ONPEJCICHHS IMOHATUM W HCIOJIb30BAaHbl HAay4YHBIC
TEPMUHBI.

® OTBET CAMOCTOSITEIbHBIN

® ONpEACICHUS TOHITUWA HEMOJIHbIC, JONMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIEI0BATEILHOCTU M3JI0KEHUSI, HEOOJIbIIIE HETOYHOCTU IMPHU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOAAX U 000OIIEHUSIX

® [MpaBWIbHBIE W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIEIO XapakTepa (IO3UIUs
TTOHUMATOIITU )

OtmeTKa «3»

® YCBOCHO OCHOBHOE COJICp’KaHHE y4eOHOro MaTepuaia, HO U3JIOkKEHO (pparMeHTapHO,
HE BCErJa IocJIe0BaTEIbLHO

® OMpee/ICHUS MOHATUN HEJJOCTATOYHO YETKHUE

e HE NCIOJb30BaHBI B KayeCTBE JIOKA3aTEJILCTBA BBIBOJABI M OOOOILEHHS W3
HaOJII0ICHUM, TOMYIICHBI OMMUOKH MPU UX U3JI0KCHUH

e JIONYyIICHH OIMMMOKH M HETOYHOCTH B MCIIOJIH30BAHHMM HAYYHON TEPMHHOJIOTHH,
ONIPEICIICHUE TTOHATUI

® TpaBWIbHBIE W YETKHWE OTBETHI HA BOIMPOCH HABOSIIETO W KOHKPETHU3HPYIOIIETO
xapakTepa (IO3UIHsS KPUTHK)

OtMmeTKa «2»
® OCHOBHOE COZCpKaHHE y4eOHOTO MaTepHraia He PaCKPBITO
® HE JIaHBl OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

® JIOMyIICHBI TPyObIe OMMOKKA B OMNPEACICHWW TOHATHA, TPHU WCIOJb30BAaHUU
TEPMHUHOJIOTHUH.

3ananus 1 caMocTosATe IbLHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIH)

bpoyHOBCKOE IBHKEHUE.

Cuibl ¥ S3HEPTUS MEKMOJIEKYJISIPHOIO B3aUMOICHCTBUS.
Crpoenue razo00pa3HbIX, )KHJIKMX U TBEPABIX TEIL.

W neanbpHbIN ras.

JlaBienue rasa.

OcCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU Ta30B.
Temmneparypa u ee u3BMepeHue.

AOCOIIIOTHBIN HYJIb TEMIIEPATYPHI.

. TepMmoanHamMuyeckas 1IKajga TEMIIEPATYPhI.

10 CkopocTH JBH>KEHUSI MOJIEKYJ U UX U3MEPEHHE.
11.130mporiecchl 1 ux rpaduKu.

12.T"a30BbI€ 3aKOHBI.

VNG AW~



13.YpaBHEeHHE COCTOSHUS UACAIBHOTO Ta3a.
14.MossspHast ra3oBas IOCTOSIHHA.

Konrponupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COAEP/KAHUE MaTeprana

YETKO U IMPABUJIBHO JAHbI ONPEICICHHUSI U PACKPBITO COAECPKAHUE IOHATHUN, BEPHO
VCIIOJIb30BAHBI HAYYHBIE TEPMUHBI

JUISl I0Ka3aTelIbCTBA MCIIOJIb30BaHbl PA3/IMUHbIE YMEHUS, BBIBOJbLI U3 HAOJIOJACHUM,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIb30BAHBI paHEE TPUOOPETCHHBIC 3HAHMS.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJICpKAHUE MaTepHraa

B OCHOBHOM MPaBWJIBLHO JIaHbI OMNPEACIICHHUS MOHSATHUH W MCIOJb30BAHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEJICJICHUSI TOHATUWA HEIMOJHbIC, JIOMYIIEHbl HE3HAYUTEIIbHBIC HapyIICHUS
MIOCJICIOBATEILHOCTH M3JI0KCHUS, HEOOJBIIME HETOYHOCTH IIPH HCIIOJIh30BAHUHU
Hay4YHBIX TEPMUHOB WJIA B BBIBOAAX U 000OIIEHUSIX

MpaBWIbHBIE M YETKUE OTBEThl HA BOMPOCHI YTOYHSIONIETO XapakTtepa (TO3ULIMs
MTOHUMAOIITU )

OrMmeTka «3»

YCBOEHO OCHOBHOE COZIEpKaHre YUYEOHOro MaTepHalia, HO U3JI0KEHO (parMeHTapHO,
HE BCEr/ia MOCJIeI0BATENbHO

ONpEIENICHUS IOHITUN HEJOCTATOYHO YETKUE

HE WCIOJIb30BaHbl B KauyeCTBE JI0OKAa3aTEIbCTBA BBIBOJBI M 000OIIECHUS U3
HaOII0/ICHUM, TOMYIICHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHbl OIMMOKA M HETOYHOCTH B HCIMOJB30BAHUU HAYYHOM TEPMHMHOJIOTHUH,
ONpPEAEICHNUE OHATHM

MpaBWIbHBICE W YETKHE OTBEThl HAa BOIMPOCHI HABOASIIETO W KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuasa He pacKphITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHBl TPyOble OMIMOKA B ONPEAENICHUH TOHATHA, TPHU HUCHOJIb30BAaHUU
TEPMHUHOJIOTHUH.

JlaGopaTopHbie padoThbI



JlaGoparopHnasi pabora Ne 1
N3yuyenne u3odapHoro npouecca (onbiTHasi npoBepka 3akona I'eit-JIroccaka, boits -
Mapuorra)

eab padoThI: SKCIEPUMEHTAIBHBIM MMYTEM IIPOBEPUTH BEPHOCTH 3aKoHa [ 'eii-
JIroccaka (1oKa3aTh MOCTOSTHCTBO OTHOIIEHUS V/T 1yist TaHHOW MacChI rasa).

OoopynoBanus: BuptyansHas naboparopus «MccnenoBanue n3o06apHOTo mnpoiecca
B razax»
- http://efizika.ru/html5/18/index.html.

VYcranoBka MopenupyeriabopatopHyro padotry «lIpoBepka 3akoHa H300apHOTO
npouecca I'et-JIroccakay.

Kparkas Teopust

B 1802 rony, dpaniysckuii yuensiii XKozed Jlyu I'eii-Jlroccak omyOmmkoBai 3akoH
OTIPEJISIISIFOIINI 3aBUCUMOCTh 00BEMA Ta3a OT TeMIIePaTyphbl MPU MOCTOSHHOM JIaBIICHUU U
HEeM3MEeHHOW Mmacce. M3o00apHbIii mporecc - 3TO TPOIecC MPU KOTOPOM HU3MEHSETCS
COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI IIPU MOCTOSIHHOM J1aBjiieHUuU. Eciu nepeBouTh ¢
IPEYECKOro TO JIOCTOBHO IMOIYYaeTCs: 1S0S — paBHBIN U baros — TsxkecTb, Bec. CTEKISTHHBIN
COCyJl 3allOJIHEH OIPEACNIEHHBIM Ta30M, M 3TOT COCYJ MNPUCOEAMHEH K IMPOJOJIrOBaTOM
CTEKJITHHOM TpyOke. Kamieit pTyTu 3akymnopeH ra3 B 3Toil Tpyoke. B cineactBum toro, 4to
TpyOKa HAXOJIUTCS B TOPU30HTAIBLHOM PACIIOJIOKEHUH, JABJIEHHUE B COCYAE IOCTOSHHO
octaércs paBHbIM armocepHomy. Temmeparypa raza ysenuumBaercs ot 0 mo 100°C.
VYBunerr U3MeHeHue 00bEMAa MOXKHO MNpPH MOMOIIM KalelabKH PTYTH, KoTopas OyAeT
nepeMenaTbcsi Mo CTEHKE CTekIssHHOM TpyOku. ['eii- Jlroccak um3mepsini 00bEM raza B
unrepsaine temmeparyp ot 0 go 100°C. Uccnenys pa3nuyHble ra3bl OH MOTYYWI ISl HUX

CICAYIOMME 3HAUYCHHA TCMIICPATYPHOI'O KOS(i)(I)I/ILII/ICHTa 00BEMHOTO pacliupeHusa o = (V—
Vo )/ Vo - L

Tabnuua 2.1. TemneparypHbiii K03)HUIIHEHT 00BEMHOT0 pacIIUPEHUsl ra3os

la3 TemnepaTtypHblii Ko3bdunreHT 00bEMHOT0 pacmupenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
OKuch a3ora 0,003720
[{nan 0,003877
CO, 0,003710
CO 0,003669
S Oz 0,003903

[TomyuuB Takue nanusle, ['en-JIroccak cuenan cienyronue BbIBOIBI:
a) MNpU OJIMHAKOBOM TIOBBINICHUM TEMIEpaTypbl, BC€ Tra3bl W Mapbl OJHUHAKOBO
PaCIIUPSIIOTCS;
0) JUIs BCeX Tra30B yBeIUWUYeHUE 00bEMA B MHTEpBAJIC TEMIEPATYP OT TEMIEPATyphl TasHUS
JbJAa 10 TeMIeparypsl KunieHus: Bojbl paBHo 100/26666 nepBoHauanbHOTO 00BEMA.

Takum oOpa3om, Ha ocHOBaHuMU HaOmoaeHui ['eil-JIroccak yCTaHOBUI 3aKOH:
OTHOCHUTEJIbHOE U3MEHEHHE 00hEMA ra3a JaHHONW MAacChl P MOCTOSIHHOM JaBJICHUU MPSIMO
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MPOMOPIMOHAIEHO U3MEHEHHIO TeMniepatypsl t. (V' — Vo)/Vo = o-t, Tie o — TeMnepaTypHbIi
ko3¢ puirieHT 00BEMHOIO pPACUIMPEHMS], YUCIECHHO PABHBIA OTHOCUTEIHLHOMY M3MEHEHHIO
o0BbEMa ra3a Mpu U3MEHEHHH ero Temmeparypsl Ha 1 rpagyc. OnbIT MOKa3bIBaET, YTO MPHU
MaJIbIX IIOTHOCTAX KOA(PPUIIUEHT 00bEMHOTO paCIIMPEHUSI OJMHAKOB JIJIsl BCEX Tra3oB: O =
1/273 1/°C. C Ttouku 3penuss MKT 3ToT QaxT oOBICHSIETCS TEM, UYTO MOJEKYJbl ras3a
HaxXOJATCA B CpEeJAHEM Ha OOJIbIIUX PACCTOSAHMSIX JAPYyr OT Jpyra, U OCOOEHHOCTH
MEKMOJIEKYJISIPHBIX CUJI JUIsl PA3JIMUHBIX T'a30B B 3TUX YCIOBHUSIX HE CKa3bIBAIOTCS. 3aKOH
MOXXHO 3amucarbh B Bujae: V = V(1 + of). O6béM naHHON Macchl ra3za MpH MOCTOSHHOM
JABJICHUH MEHSETCS JIMHENHO PU U3MEHEHUU TEMIIEPATYPHI.

Ecniu nmponmomxuth m300apy B 00JaCTh HU3KHX TeMIIEpaTyp, TIe U3MEpPEHHs He
IPOBOJWINCH, TO MpsIMas MEPECEKaeT OCbhb TEMIEPATYPbl B TOYKE, COOTBETCTBYIOLIEH
00BEMy, paBHOMY Hym0. OmHAKO, 3TO €Ile HE 3HAYUT, YTO OO0BEM Tra3a JEHCTBUTEIHHO
oOpaimraercss B HOJb. Beap Bce raspl NpU CHJIBHOM OXJIAXKJIECHUU NPEBPAILAIOTCS B
JKHUJIKOCTH, a K >KUAKOCTSIM HM 3akoH boinst — Mapuorra, Hu 3akoH ['eii-Jlroccaka He
npUMEHUMBI. PeanbHble Ta3bl MOAYMHAIOTCS OCHOBHBIM Ta30BbIM 3aKOHAM JIMIIb
npUOIMAKEHHO U TEM MEHEE TOYHO, YeM OO0JIbIlIe MIIOTHOCTh T'a3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBI B TOYHOCTH MOJUUHSIETCS Ta30BbIM 3aKOHAM, HA3bIBAIOT UI€AJIbHBIM.

B MOneKyIspHO-KMHETUYECKOW TEOPUU MOJEINb «UACATbHBIN ras3» yIOBJIETBOPSET
CJIETyIOLTUM TPeOOBaHUSIM:

1. 00BEM Bcex MOJIEKYJI ra3a MHOTO MEHbIIIE 00bEMa COCy1a;
2. CWIbI MPUTSHKEHUS MEXKTy MOJIEKyJIaMU MaJibl, 1 UMHU TIPEHEOPEraroT;
3. MOJIEKYJIbl B3aUMOJEHCTBYIOT TOJIBKO MPU coyJaapeHuu (yaap yupyruii), mpu 3ToM

JNEUCTBYIOT CUJIbI OTTAJIKUBAHUSI;

BpEeMsI CTOJIKHOBEHHS MHOTO MEHbIIIE BPEMEHHM MEXAY CTOJIKHOBEHHSIMH. TOT (akT, 4To

YUCJIEHHOE 3HAYE€HHE  TEMIIEPATYPHOTO ko3 dunrieHTa 00BEMHOrO
paclIMpeHus B TMpPEAEIbHOM Clly4ae MallbIX IUIOTHOCTEH OJIMHAKOBO IS BCEX Ta3oB,
MO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO LKAy, HE 3aBUCSIIYIO OT BEUIECTBA, — UJICATIbHYIO
ra3oBYI0 IIKaJTy TEMIIEpaTyp.

B3sB 3a ocHoBy mikamy llenbcus, MOXHO OINpeAeNUTh TEMIEparypy U3
cootHomienust: t = (V' — Vo)/Vo, tne V — 006bém raza npu 0°C, a V' — ero o0béM mpu
temriepatype f. Tak OCYHIECTBISETCS ONPEIEICHUE TEMIIEpaTypbl, HE 3aBHUCSILEE OT
BEILECTBA TEPMOMETPA.

[IpenenbHyto TemmepaTypy, NpuU KOTOpOl OOBEM HIEATBHOTO Tra3a CTAaHOBHUTCS
pPaBHBIM HYJIIO, NPUHUMAIOT 3a aOCOMIOTHBIN Hynb TemmepaTypel. Haiiném 3HaueHue
abcomoTHoro Hys no wkane Lenscus. [IpupaBHuBas o0bEM V K HYJIO U yYUTBIBAS, UTO O
= 1/273 1/°C, monyuum: 0 = Vo(1 + 1/273-f). N1 monyuaem, 4To aOCOIIOTHBIA HYJIb
TeMIiepaTypsbl paBeH: ¢ = — 273°C. D10 npenenpHas, caMas HU3Kasi TEMIEpaTypa B IPUPOJE,
Ta «HAUOOJbIIAs WM MOCIEAHSSI CTENEHb XO0JIOAa», CYIIECTBOBAHUE KOTOPOM IpeacKa3al
JlomoHOCOB.

Takol yuéHwii kak YunbsaMm KenbBuH 13 AHMIMHM, BBET aOCOTIOTHYIO IIKATY
temrepatyp. HyneBas temneparypa mo mkane KenbBuHa paBHa aOCONIOTHOMY HYJIO, a
eMHMIIA TEeMIIepaTypbl MO ATOW IIKaje - rpaaycy no mkane Llenabcusi, U3 3a 3TOrO
abcomoTHas Temneparypa 1 cBs3aHa ¢ TemnepaTtypoi no mkane Lenscust popmymnoit: T = ¢
+ 273°C, npuuém 1°C = 1 K. Ecau mocMOTpeTh € TOYKU 3pPEHHUS MOJEKYJSPHO -



KMHETUYECKOW TeOopuH, TO momydaercs, uro 7' = 0 K, u TennoBoe NBUKEHUE MOJIEKYI
MIPEKPAILACTCS.

C nomompto mkansl KenbBuHa, 3akoH ['eil-JIroccaka MOXKHO 3amucaTh MPOUIE:

l+ot=1+1/273(T-273)=0a-T, torna V= V-a-T.

O0BEM Ta3a JAaHHON MacChl MPU MOCTOSIHHOM JIaBJICHUU MPSIMO MPOMOPIIMOHAIICH
aOCOJIIOTHOM TemIepaType.

CrnenoBatebHO OTHOIIIEHHE OOBEMOB raza OJHOM M TOM K€ MacChl B Pa3lIMYHBIX
COCTOSIHUSIX TIPU TTOCTOSTHHOM JIaBJICHUH PaBHO OTHOIIEHUIO a0COJIFOTHBIX TeMIIepaTyp:

Vl/ Vz = T1/ Tz.
Tabnuna 2.2. XapakTepuCcTUKU H300apHOTO npouecca
[TocTostHHBIIM HasBanue CBs13b MEXIY OObscHEeHUE CBSA3U MEXKIY
rapameTp M30Iporecca NPYTrUMU rapamMeTpamu ¢ TOUYKH 3pEHUS
MmapaMeTpamu MKT
P = const mpu m= [300apHslii nponece |/ T = const; V1 [PocT TeMnepaTypsl 03Ha4aeT
cost. (3axoH I'eii-JIroccaka,)T| = V,/ T»; Vy/ |yBeludeHHe CpeHEH KMHETUYECKOH
1802 roxm). Va=T,/ Th. PHEPTUH TETJIOBOTO ABUKEHUS

MoJIeKy1 raza. YToOsl MoAIep>KUBaTh
MaBJIEHUE TTOCTOSTHHBIM, HEOOXOAMMO
HE JOIYCTUTh YBEIUYCHUS YKCIIa
Y1apoOB O €IMHUILY IJIOIIAAH
MOBEPXHOCTU CTEHKH

(V) p(T) V(T)
H20DapHELT
""T i 7t L Vs
P =const, | P
4 2 v /
— =const 0 0 0| )
T T » i -y 4 .-— .
¥ ! T
T/ <T Vi< Va pi< p
H30XOpPHED &
P P
V = const, I T
P — const 0 . 0|/
T T T T v * >
T < T
H20TepMHYeCKHH
£ r P4
| v
T = const,
pV =const Vi V2 P P
UI : 0| i ! '
V ' r =
T <1 Vi< V2 : pr< pr 1

Xon padoTsl

1. 3amycTuTh BUPTYaIbHBIN CTeHN - http://efizika.ru/html5/18/index.html
2. YcTaHOBUTH HayajbHBIE MapaMEeTpbl rasza: aaBjieHue P,, temneparypy b
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W

u 00bem V.

4. BpiOpaTh 1151 UCCIENOBAHMS Ta3 U3 MATH BO3MOXHBIX: BO3AYX, AllETHUJICH, METaH,
aproH, YIJIEKUCIIbIN ras.
5. Haxarsp Ha kHOnIKY «Ilycx» i1 Hayana HarpeBaHus rasa.
6. Ilpy nOCTMXKEHHUM KpAaTHBIX TEMIIEPATYp WJIM JIaBICHUN OCTAHABIMBATH HArpeB
kHonkou «Ilay3za».
7. CHSATh TIOKa3aHMs YCTAHOBHUBIIErocs o0Obema raza V; u Temmeparypsl {; U HaWTH
otHotuenue V; /T,
8. IlponomxuTh HarpeB, Ha)kaB Ha KHOMKY «Ilyck».
9. BHOBb OcTaHaBIMBAaTH HArpeB KHONKOM «Ilay3ax.
10.3anmcaTp 3HaUYE€HUd KOHEYHoro oOwvemMa V; 1ipu YBEIIMYEHUN
TeMneparypsl 7.
11.Halitu otHomienuss V; /T; m yOeauTbCcs B HUX MPUMEPHOM paBEHCTBE, T.C. B
CIIpaBeUIMBOCTH 3aKoHa [ en-JIroccaka.
12.0npenenuth OUEHKY aOCOIIOTHONM M OTHOCHTENIbHOM MOTPEIIHOCTEN U3MEPEHHUS.
13./IanHble KCClIeIOBAaHUS 3aHECTH B TAOIUILY.
Ne | r M, m, Hauanbuble mokaszarenu Koneunrsie nmokaszarenu vil | Vol | A(V/ g(V/
, | a3 | xr/ KT Ti, | 70, | D), ),
i/ MOJIb (mac M/ | MY | MUK | o
I (Momsip | ca K K
HasA rasa
Macca) | )
Py, o, | w,°C To,K | Pi,xlla | Vi, 1, °C T;, X
klla M3 (temnepa | (Temnepa | (maBie M3 (temnepa | (Temmnepa
(maBne | (00Bb | Typamo Typa HHE) (06 | Typamo Typa
HUE) em) Hensenn | Kenbaun em) Lenscnn | Kenbpun
) a) ) a)
1
2

CdopmynupoBaTh BEIBOJIBI.

KonTposbHbie BOnpochl
3anumure OCHOBHBIE MPUOOPHI U 000pYyJOBaHUE HEOOXOIUMBIE JUTSL
IIPOBEICHUS TaHHON paOOTHI.
Pacckasars B yem cocrtout 3akoH I eli-JIroccaka.
B yem oTimure n300apHOTo mporecca ot IpyTrux U30IpOIECCOB.
Kakum TpeOOBAHUSIM YIOBIETBOPSIET MOJENb «HACATLHOIO» Ta3a B
MOJIEKYJISIPHO - KHHETUYECKON TEOPUH.
Kto BBen abcomntoTHyto mikaiy Temnepatyp? Uem sTa mikajia OTIMYACTCS OT IIKAJIbI
o L{enbcuu.
W3 dero cocTouT SKCIepUMEHTalIbHAs yCTAaHOBKA JTAHHOW JabOpaTOpHON paboThI?
Onummre npegHa3HauYeHue KaKJ10r0 U3 HUX.
3anummTe OCHOBHBIE MPHUOOpPHI W 000pYyIOBaHHE, HEOOXOAMMBIE AJIsI MPOBEICHUS
JAHHOU PabOTHI.

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;




[—

10.

11.

12.

13.

Kpurepun oneHku:

— OneHka «5» CTaBUTbCS, €CIM YyYalllMHCS BBINOJHAET paboTy B MOJHOM OOBEME C
COOJII0JIECHHEM HEOOXOJUMOM MOCIeI0BATEIbHOCTH MPOBEICHUS OMBITOB U W3MEPEHU;
CaMOCTOSITETILHOM palMOHAIIBHO MOHTHUPYET HE0O0XOoAuMble 000pYI0BaHUE; BCE OIBITHI
OPOBOJUT B YCIOBUAX M PEKHMMax, OOECIEYMBAIOIMIUX TOJYYEHHE MPABUIBHBIX
pe3yibTaTOB W BBIBOJIOB; COONIOAAeT TpeOOBaHUS TPaBWJI OE30MacHOCTH TPyJa; B OTUETE
MPABUJIHLHO M aKKYpPaTHO BBIMOJHSET BCE 3aIUCH, TAOJHUIIBI, PUCYHKH, YEPTEXH, TpaduKH,
BBIYHCIICHUS, PABWJIHHO BBITIONHSACT aHAIN3 MTOTPEITHOCTEH.

— OneHka «4» CTaBUTCSI, €CJIM BBITIOJTHEHBI TPEOOBAHUS K OIIEHKH «5», HO ObUIN JTOMYIICHBI
JIBa-TpU HEJ0UeTa, HE OoJee 0AHOM HErpyOoil OIIMOKHU U OJTHOTO HEJI0YETA.

— OrieHKa «3» CTaBUTCS, €CJIM paboTa BHIMIOJIHEHA HE TTOJIHOCThIO, HO 00BEM BBITIOJIHEHHOM
YaCTH TaKOB, IMO3BOJISIET MOJYYUTh MPABUIbHBIC PE3yJIbTaThl M BBIBOJBI: €CIH B XOJIE
MIPOBEJICHUS OIBITA U U3MEPEHUN ObUIH JTOMYIIECHBI OMTHOKH.

— OrneHKa «2» CTaBUTCS, €CIU paboTa BBIMOJHEHA HE MOJTHOCTHIO U 00bEM BBITIOJIHEHHOM
yacTH paboOT HE MO3BOJAT clejaTh MPABUIBHBIX BBIBOJOB: €CJH, OMbBITHI, W3MEPEHUS,
BBIYHCIICHUS, HAOIIOACHUS TIPOU3BOIUIUCH HEMTPABUIIHHO.

Tema 2.2. OCHOBBI TEPMOAUHAMUKH
YcrHblii onpoc (YO)

Kakue siBineHus Ha3pIBarOT TemoBeiMU? [IpuBennTe npumepsl.

B ueMm cyTh cTatucTUueckoro noaxojaa K 00bICHEHUIO TETIOBBIX SBJICHUA?

Urto  wu3ywaeT = TepMOJUMHAMHKA? [Touemy  TepMOAMHAMHKA  SIBISETCA
MaKpOCKONUYECKOU Teopuen?

JlaiiTe ompeneneHue BHYTPEHHEW OHHEPrud Tena B TepMoauHaMuke. Kakum
CUMBOJIOM OHa obo3Hauaetcs? Kakosa e€ enununa B CU?

KakuMm MakpOoCKONMUYECKUM MapamMeTpoM OMNPEACNSIETCS BHYTPEHHSSI SHEPrus
UJICaJIbHOTO rasza?

Kaxkue ciocoObl n3MeHEeHUs1 BHYTPEHHEH 2Heprun Bol 3HaeTe? [IpuBeaure mpumMepsl.

Yro Takoe Teruooomen? HazoBute Buabl TermnooOMeHa. [IpuBeaure npumepsl.

Jlaiite omnpeneneHue KojuyecTBa TemoThl. Kakum cuUMBOIOM 0003HA4yaroT 3Ty
buszndeckyro Benuunny? Kakosa eé equnuia B CU?

3anumure ¢GopMydy I pacuera KOJUYECTBAa TEIUIOThI, KOTOPOE HEOOXOAMMO
nepeaaTh Teny MpHU €ro HarpeBaHUU, UM KOTOPOE BBIACIISIETCS IPU OXJIAXKICHUHU TEA.

JlaiiTe ompeneneHue yaeIbHOM TEIIOEMKOCTH BemiecTBa. KakoB e€ (usmueckuii
CMBICH?

JlaiiTe ompeneneHue TEIUIOEMKOCTH Tena. Kakum CHUMBOJNIOM 0003HA4YarOT JTy
dbusnueckyro Benmunny? Kakopa e€ enunaniia B CHU? KakoB e€ ¢puznueckuii cMpICH?

KakuMu MakpoCKONMMYECKHMH MapaMeTpamu omnpezensercs padora raza? Kakyio no
3HAaKy pa0dOTy COBEPILIAET I'a3 NPHU PACIIUPEHUU? NIPU CHKATUH ?

3anumure Gopmyiy ans pacuera paboThl ra3a npu M300apHOM IMpoIlecce.



14. Kakoil reomerpuueckuil cMmbIca pPabOThl, COBEpPIIAEMOM Ta3oM IMpU JTHOOOM
TEPMOAMHAMHUYECKOM ITporecce?

15. ChopmynupyiTe U 3aUIIUTE MEPBBIN 3aKOH TEPMOIUHAMUKH.

16. JaiiTe onpeeneHue aaguadaTHOTO Mpoliecca.

17. 3a cuerT Kakoil SHepruu comepiiaeTcs pabora mpu amuadbatHoMm mporecce? Kak
HU3MEHSETCS TeMIIepaTypa ra3a npu aauadaTHOM PacIIMPEHUN? aauadaTHOM CKaTuu?

18. Jlaiite onpenesnenrue TeroBor MamvHbl. HazoBute €€ 0CHOBHBIE AiieMeHThI. KakoBo
Ha3HAYC€HHUE KaXKJ0To U3 HUX?

19. KakoB npuHIumna aeicTBHs JIFOOOM TEIIOBOM MAIIIMHBI?

20. Kakoii nmporecc Ha3pIBa€TCsA 3aMKHYThIM?

21. 3anuiure popmyiy ais pacuera KIIJ[ TrernnoBoil MamvHel.

22. [Touemy KII/] temuioBor mamumubl Beerna Mesbie 100 %? Kak MOXXHO yBENMYHTH
KII/] TermoBoit MaliuHbI?

23. JaitTe onpeneneHue XonoauiIbHON MaluMHbl. Ha30BUTE €€ OCHOBHBIE YACTH.

24. KakoB nmpuHIMI AEHCTBUS XOIOAUILHOW MallIuHbI?

25. 3anummuTte GOpMyIIBI U1 pacdeTa XOJIOIUIBHOT0 KO3 UITMEHTa U MaKCUMAJIbHOTO

XOJOIMIBHOTO Kod((HIMeHTa XONOAWIBHOW MalIWHbl. MOXKET M  XOJOIUIHHBIN
kod(dunrert ObITh 6osbire 100 %?
26. Kakoii nmporiecc Ha3biBatoT HeOOpaTuMbIM? OOpaTUMBIM?

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepnn oneHku:
OtMmeTKa «5»
® [I0JIHO PACKPBITO COAEPKAaHUE MaTepUaia
® UETKO W NPAaBWIBHO JAaHbl ONPEACIEHUS U PACKPBITO COJECPKAHUE MOHATUH, BEPHO
HCIIOJIb30BAHBI HAYYHBIE TEPMUHBI
e ISl JI0KA3aTeJIbCTBA MCIIOJIB30BaHbl PA3JIMUHbIC YMEHUS, BBIBOJIBI M3 HAOIIOJICHUM,
OIIBITOB
® OTBET CAMOCTOSITEJILHBIN, HCTIOJIb30BAaHbI PaHEe MPUOOPETCHHBIC 3HAHUSI.

OtMmeTka «4»

® PACKpPHITO OCHOBHOE COJIEp)KaHHE MaTepHraia

® B OCHOBHOM IMPaBHWJILHO NaHBI OINPEACIICHUS TMOHATUNA W WMCIOJb30BaHBl HAyYHBIE
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

e OmpeneicHUs TOHATHH HETMONHBIC, JOMYIIECHB HE3HAYUTEbHBIC HAPYIICHUS
MOCJIEIOBATEILHOCTH M3JI0KEHUsI, HEOOJIbIIIME HETOYHOCTU IIPU HCIOJIH30BAHUU
HAy4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

® [pPaBWIbHBIC W YETKHE OTBETHI Ha BOIPOCHI YTOUHSIONIEIO XapakTepa (IO3UIUs
MTOHUMAIOIITU).

OtMmeTKa «3»



YCBOEHO OCHOBHOE COIep>KaHre Y4eOHOro MaTepHalia, HO U3JI0kKEHO (hparMeHTapHoO,
HE BCEr/la MOCIeA0BaTEIbHO

onpeieNIeHUs TOHSITUN HEJIOCTATOYHO YETKUE

HE WCIOJIb30BaHbl B KauyeCTBE JIOKa3aTeJIbCTBA BBIBOJBI M 000OIIEHUS U3
HAOJTFOICHHH, TOTYIIEHBI OITUOKH TP UX U3JI0KCHUH

JOMYIIEHBl OIMOKM W HETOYHOCTU B HCHOJb30BAHUM HAYYHOM TEPMHUHOJIOTHUU,
OIIPEICIICHUE TTOHATUI

MIPaBWJIbHBIE W YETKHE OTBETHl HAa BOIPOCHI HABOASUIETO M KOHKPETU3ZHPYIOIIETO
xapakrtepa (O3UIUS KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHue y4eOHOro MaTepuasna He pacKpbITO
HE JIaHbl OTBETHI HA BOIPOCHI HABOJAIIETO U KOHKPETU3UPYIOLLETO XapaKkTepa

JOMYIIEHBl TPyOble OIIMOKM B ONPEACIICHUH TOHSITUH, TMPU HCIOJI30BaHUU
TEPMHUHOJIOTHUH.

3aganus 1 caMocTosATe IbLHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIH)

e N A o

BHyTpeHHsIs1 SHEpPTIUsl CUCTEMBL.

BHyTpeHHs1s1 sHEeprus uaeaibHOTO rasa.

Pabora u Temora kak (opMbl IEpeaaun SHEPTUU.
TermIoeMKoCTb.

Y neapHas TEMI0EMKOCTb.

KonuaecTBo TEemIOTHL.

YpaBHeHUE TEIJIOBOTO OajaHca.

[TepBoe HauagO TEPMOJIUHAMUKH.

AnnabaTHBIN MpoIecc.

10.ITpuHIMI 1EUCTBUS TEIJIOBOM MAIMHBI.
11.KII/] TerymoBoro ABUratess.

12.BTopoe Hauano TepMOIMHAMUKH.
13.XooanIbHEIE MAIITHHBEI.

14. TennoBble ABUTATEIIH.

15.0xpana npupoibL.

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun oueHku:
OtmeTka «5»

IIOJIHO PACKPBLITO COACPIKAHUC MAaTCpHalia
YCTKO W MPAaBUJIBHO OAaHBbI OIPCACICHUA W PACKPBLITO COACPIKAHHC HOHSITPIﬁ, BEpPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMUHBI



Nownk L=

AJI1 1O0Ka3aTCJIbCTBA MCIIOJb30BAHbI Pa3/IMYHbIC YMCHMS, BBIBOJLI M3 Hﬂ6J’II-O)ICHHI>i,
OIIBITOB
OTBECT CaMOCTOﬂTGHBHBIﬁ, HCIIOJIb30BAaHbI paHCC HpI/IO6peTCHHBI€ 3HaHU:.

OrMmeTka «4»

PACKpBITO OCHOBHOE COZepKaHHEe MaTepHraia
B OCHOBHOM IMPaBWIbHO JIaHbl OMPEACJICHUS TOHSATUNA U HCIOJH30BaHbl HAyUYHbIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OMpeNeNieHus] TOHATUM HEMOJHbIe, JOMYILIEHbl HE3HAYUTEIbHbIC HapYLICHUS
MOCJIEIOBATEILHOCTH M3JI0KEHUsI, HEOOJIbIIIME HETOYHOCTU IIPU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJIaX M O00OIICHUSIX

NpaBUIbHBIE M YETKHME OTBETHI Ha BOMPOCHI YTOYHSIOMIETO Xapakrepa (Mmo3uius
MOHUMAIOIIH)

OtMmeTKa «3»

YCBOEHO OCHOBHOE COIepKaHre Y4eOHOro MaTepHalia, HO U3JIOkKEHO hparMeHTapHo,
HE BCEr/Ia MOCJIeI0BATENHHO

OTIPEJICIICHHSI TIOHATHIA HEIOCTATOYHO YETKHE

HE WCIMOJb30BaHbBI B KAayeCTBE JIOKA3aTEeNbCTBA BBIBOABI M 000OIIEHHUS U3
HAOJIIOICHUM, TOMYIIEHBI OMTUOKY TTPU UX U3JI0KESHUH

JOMYIIEHBl OIMUOKA W HETOYHOCTH B HCIOJB30BAHUM HAYYHOW TEPMHHOJIOTHUH,
ONPEJICIICHUE TTOHATUI

MpaBUIbHBIE W YETKHUE OTBETHI HAa BOIMPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO
xapakrtepa (O3S KPUTHK).

OrtMmeTka «2»

OCHOBHOE COJIepKaHUe Y4eOHOro Marepuasa He pacKpbITo;

HE JJaHbI OTBETHI HA BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa;
JOMYIIEHbl TPyOble OMIMOKM B ONPEACIICHUU TOHSITUH, MPU HUCIOJIH30BaHUU
TEPMHUHOJIOTHH.

Tema 2.3 ArperaTHbie COCTOSIHMS BellecTBa U (a3oBbIe MepPexXoabl

YcrHblii onpoc (YO)

N3 yero cocTouT BEMIECTBO?

Kakyto sHepruto Ha3pIBalOT BHYTPEHHEHN 3HEprueit tena?

OT 4ero 3aBUCHUT BHYTPEHHSISI SHEPrus Tena’?

Kakx MOXHO U3MEHUTH BHYTPEHHIOIO SHEPTUIO?

B kakux arperaTHbIX COCTOSIHUSIX MOKET HaXOJUThCS BELIECTBO?

YTo e OTIIMYaeT OJHO arperaTHOE COCTOSIHUE BELIECTBA OT APYroro?

KakoBbl 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOEHHUSI Ta30B, KUIKOCTEU, TBEPIbIX TEI1?



8. Kaxko#lt mpouecc Ha3bIBaeTcs masiieHnemM? Kpucrammsanuen?

9. Kakoii nporiecc Ha3piBaeTcsa ucnapenneM? Konaencanueit?
10. Kak uaMeHsieTcs BHYTPEHHSISI SHEPTHUs TIPU NIEPEX0/JI€ U3 OJTHOTO arperaTHOTO COCTOSHUS
B JIpyroe?

KonTponupyemsie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun ouenku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJICPKAHUE MaTepHrala
YETKO W MPABWJIBHO JIaHBI ONPEACICHUS W PACKPBITO COACpKAHHUE MOHSTHIA, BEPHO
UCIIOJIb30BaHbI HAYYHBIC TSPMHUHBI

JUTS JI0Ka3aTelIbCTBA HMCIIOJIb30BAHbl PA3JIMYHBIC YMCHHS, BBIBOJBI W3 HAOJIOCHUH,
OIIBITOB

OTBET CaMOCTOSITCIIbHBIN, NCIIOJIb30BaHbI paHee MPUOOPETCHHBIC 3HAHMUS.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepuaa
B OCHOBHOM IIPABUJIBHO JIaHbI OMNPEACIICHUS TMOHSATUW W HCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITECIbHBIN

ONpPEAEIEHUs] TOHSATUW HEMOJIHbIE, JOMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIE0BATEILHOCTU M3JI0KEHUsI, HEOOJIbIIINE HETOYHOCTU MPHU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJAX U 000OIIEHUSIX

MpaBWIbHBICE M YETKHE OTBETHI HA BOMPOCHI YTOYHSIONIETO Xapakrepa (MO3WIus
MTOHUMAIOIITU )

OtMmeTKka «3»

YCBOCHO OCHOBHOE COJIepKaHne yaeOHOro MaTepuaia, HO U3JI0KEeHO (parMeHTapHO,
HE BCETJIa MOCJIeI0BATEILHO

OTIpEJICIICHHS] TIOHATUI HEIOCTATOYHO YETKHE

HE WCIIONBb30BaHBI B KAayeCTBE JIOKAa3aTeIIbCTBA BBIBOABI M O00OOIICHHS U3
HAOJTFOICHUH, TOMYIIEHBI OITUOKY TTPH KX U3JI0KCHUH

JOMYIIEHBl OIMMOKA M HETOYHOCTH B HCIOJB30BAHUU HAYYHOM TEPMHMHOJIOTHUH,
ONpPEAETICHNUE OHATUM

NPaBUIBHBIC W YETKHE OTBETHl Ha BOIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO
xapakrepa (IMOo3UIHs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE YU4eOHOT0 MaTepuala He PacKPhITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHbl TPyOble OMMUOKA B OMNPEAENEHUH TOHATHA, TPHU HUCIOJb30BAaHUU
TEPMHUHOJIOTHUH.



TecTupoBanue (T)

1. Ykaxxurte napy BeliecTB, CKOpOCTh 1P Py31un KOTOPHIX HAUOOIbINAS PU TPOUUX
PaBHBIX YCIOBUSIX:

a) mapsl 3(prpa U BO31yX

0) pacTBOp MEIHOTO Kynopoca 1 BoJia

B) BOJIa U CIIUPT

BpoyHOBCKUM ABUKEHUEM HA3BIBACTCS:
a) KOHBEKIIMOHHOE JIBI)KCHHE CIIOCB )KUIKOCTH MPHU €€ HarPEBaHUH
0) XaoTHYECKOE ABMKEHUE TBEPIBIX YACTHUI] BEIIECTBA, B3BEIICHHBIX B KUAKOCTH (MU
rase)
B) YIIOPSAA0YEHHOE JIBM)KCHHE TBEP/IbIX YaCTHI] BEIICCTBA, B3BEIICHHBIX B )KHIKOCTH (WU
rase)

3. BpoyHOBCKO€ IBH>KEHHME YACTHUII TIBUIBLIBI B BOJIE OOBSICHSAETCS:

a) HAJIMYKMEM NTUTATEIbHBIX BELIECTB B BOJE

0) CyIlIecTBOBaHUEM CHJI IPUTSKEHUS U OTTATKUBAHUS MEXITy aTOMaMH B MOJIEKYJIaxX
B) HEMIPEPBIBHOCTHIO M XAOTUYHOCTHIO TEIJIOBOTO ABUKEHHS MOJIEKYJ BOJIbI

4. Kakue 4acTHUIbl HAXOMATCS B y3/1aX PENICTKU METalIa;
a) TIOJIOKUTEIbHBIC HOHBI

0) oTpulaTEIbHbBIC YACTHUIIbI

B) HEHUTpaJIbHbIE ATOMBbI

5. B mpouecce nepexo/ia BEMECTBA U3 )KUIAKOTO COCTOSIHUS B KPUCTAIINYECKOE:

a) CYIIECTBEHHO YMEHBIIIAETCS PACCTOSIHUE MEXK]Ly €r0 MOJIEKyJIaMu

0) CyIIeCTBEHHO YBEIMYMBACTCS PACCTOSHUE MEXKIY €r0 MOJIEKYJIaMH

B) CYIIECTBEHHO YBEJIMUMBAETCS YIOPSIOUYEHHOCTh B PACIIOJI0KEHUN €r0 MOJIEKYJI

6. B 3akpbITOM cocyjie ¢ CyXUMU CTEHKaMU BO3yX HeMHOro Harpenu. Kak nmpu stom
VM3MEHWINCh KOHLIEHTPAMS MOJIEKYJI BOJBI U OTHOCUTENIbHAS BIAXKHOCTH BO3/1yXa B
cocyne:

a) KOHIEHTpaIUsl YMEHBIIUIACh, @ OTHOCUTEIbHAS BIIaXKHOCTh YBEJIMUUIIACH
0) KOHIIEHTpaIMs HE U3MEHWIACh, @ OTHOCUTEIIbHAS BJIAXXHOCTh YMEHBIIIWIIACh
B) KOHIICHTpAIUs YBEINYUIIACh, & OTHOCUTEIbHAS BIIAXKHOCTh HE U3MEHUJIACh

7. B 3aKpBITOM COCYJIE€ C CyXMMHU CTEHKAMH TeMIepaTypa Bo3ayXa HEMHOTO OHU3UIIACH.
Kak npu 5ToM n3MeHMIach KOHLIEHTPAIUsI MOJIEKYJI BOAbI U OTHOCUTEIbHAS BIIAXKHOCTh
BO3/lyXa B COCY/JI€, €CJIM pOoca HE MOSBUIIACH:

a) KOHIICHTPAIlUS YMEHBIIUIACh, @ OTHOCUTEINIbHAS BIIAXKHOCTh YBEJIMUUIIACh

0) ¥ KOHIIEHTpAIUs, 1 OTHOCUTENIbHAS BIAXKHOCTh YMEHBIIIHINUCH

B) KOHIICHTpAIUsl HE U3MEHWIIACh, 3 OTHOCUTEIbHAS BJIAXKHOCTh YBEIUYNIACh



8. I[ImoTHOCTH BoAbI pu Temnepatype 100 °C paBHa 950 kr/m3, a HauOobIIas IIOTHOCTD
BozsiHOro napa npu 100 °C paBHa 0,59 kr/m3. Takoe paznuyue MIOTHOCTEN CBSA3aHO C TEM,
4TO:!

a) ynciio Mosiekyna B 1 M3 mapa MeHbIie 4em B 1 M3 BOBI

0) mpu nepexo/ie MOJEKYJI U3 KUJKOCTHU B Map YMEHbIIAETCS SHEPTHsI KX B3aUMOJICUCTBUS
B) MOJIEKYJIBI )KMJIKOCTH U TIapa UMEIOT Pa3HbIE MACChl

9. Ecnu ToruéHBIN MeJT pa3MeIiaTh B BOJIE, TO YaCTHIIBI MeJIa OYAyT JIOIT0 «BHUCETH» B
TOJIIIE BOJKI, HE Ocedas Ha JHO. JTO SBJICHUE OOBSICHICTCS TEM, UTO:

a) 3emJisl He IPUTITUBAET CTOJIb MEJIKUE YaCTHUIbI

0) TeMIiepaTypa 4acTHI] MeJia BbIIIE TEMIEPATYPbl BOABI

B) YaCTHUIIbI ME€JIa COBEPIIAIOT OPOYHOBCKOE JBUKEHHE B BOJIC

10. CpenHsisi KHHETHYECKAsI DHEPTUSI IOCTYIATEILHOTO ABUKEHUSI MOJICKYJI UJ1€aJIbHOTO
raza npsiMo MponopIUOHANIbHA:

a) CpeHEKBAIPATUYHON CKOPOCTH €T0 MOJIEKYI

0) cpeHEMY KBaJpaTy CKOPOCTH €ro MOJIEKYJI

B) KBaJpaTy CPEIHEN CKOPOCTH €r0 MOJIEKYI

11. YacTuiisl BemecTBa HaXOAATCS, B CPETHEM, HA TAKUX OOJBIITNX PACCTOSIHUSX JIPYT OT
JpyTa, MPY KOTOPBIX CHJIBI B3aUMOJICHCTBUS MEKy HUIMH HE3HAYUTEIIbHBI. B aTOM
arperaTHOM COCTOSTHUH BEIIECTBO:

a) XOPOILIO CKUMAETCS

0) coxpaHsieT HayaJbHbIH 00bEM

B) COXpaHsET CBOIO HaYalIbHYIO (hopmy

12. Xa0THYHOCTH TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI T'a3a B HEOOJIBIIIOM COCY/Ie€ MPUBOJIUT K
TOMY, YTO:

a) ra3 JIErKO C)KUMAETCsI

0) MJIOTHOCTH Ta3a OJIMHAKOBA BO BCEX TOYKAX 3aHUMAEMOT'O UM COCY/Ia

B) IIPU OXJIAXKJEHUU U C)KATHH a3 IPEeBpalIacTCs B JKUIKOCTh

13. Monexybl BelecTBa:

a) MOTYT U MIPUTSTUBATHCSA, M OTTAIKUBATHCS IPYT OT Apyra
0) TOJIBKO OTTAJIKUBAIOTCS APYT OT ApYyTa

B) TOJIBKO MPUTITUBAIOTCS IPYT K IPYTY

14. Ilpu HEU3MEHHOI MIOTHOCTH OAHOATOMHOTO UACAIIBHOIO ra3a JaBjeHUE 3TOro rasa
yBeNnnuuBaroT B 4 paza. [Ipu 3ToM cpegHekBaapaTUIHAs CKOPOCTh JBUKCHHS €r0 aTOMOB:
a) yMeHblnaeTcs B 4 pasza

0) yBenuuuBaeTcs B 4 pa3a

B) YBEJIMUMBAETCS B 2 pa3a

15. Kak u3MeHUTCA JaBIEHUE Pa3peKEHHOIO ra3a, €CIM IPU €ro HarpeBaHUU U CKaTUH
abCoIIOTHAs TEMIIEpATypa ra3a U KOHLIEHTPALU MOJIEKYJI yBeITH4aTcs B 2 pasa:



a) yBenuuuTcs B 4 paza
0) yBenuuurcs B 8 pa3
B) HE U3MEHUTCS

16.Kak u3mMeHUTCS JaBJICHUE PA3PEKEHHOTO T'a3a, €CIIM CPEIHIOI0 KHHETHUYECKYI0 YHEPTHUI0
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI T'a3a YMEHBIINUTD B 2 pa3a U KOHLEHTPALIMIO MOJIEKYJ
ra3a yMEHbIINTh B 2 pasa:
a) YMEHBIIUTCA B 2 pa3a
0) yMeHbIIUTCS B 4 pa3a
B) yBEIUYUTCA B 4 paza

17. Ecnu naBneHue naeanbHOro ra3a npyu NOCTOSHHOM KOHLIEHTPALUH YBEJIMYHUIIOCH B 2
paza, TO 3TO 3HAYUT, UTO €ro abCOIOTHAs TeMIlepaTypa:

a) yMEHbIIIUIach B 4 pa3a

0) yBenuuuiach B 4 pasa

B) YBEJIUUMJIIACh B 2 pa3a

18. IlnotHoCTh = 0,18 KI/M3 TIpU HOpMAJILHOM aTMOC(epHOM AaBiIeHUH U Temrneparype 0
°C umeer:

a) KUCIOPOT

0) renuii

B) BOJIOPO/T

19. Ilpu yBenuueHNM CpeHEN KUHETUUECKON SHEPTUH TEIJIOBOTO IBUKEHUS MOJICKYJ B 2
paza abcoJlloTHas TeMIeparypa:

a) yMeHbLIUTCS B 4 pasza

0) yBenuuurcs B 4 pasza

B) YBEJIMUUTCA B 2 pasza

20. IIpu yBennueHUN CpeHEN KBAIPaTUYHON CKOPOCTH TEIJIOBOTO JBUKEHUS MOJIEKY B 2
pasa cpeiHsisi KHHETUYECKAsi SHEPTUSI TEIJIOBOTO ABUKEHUS MOJICKYI:

a) yMEHbIIUTCA B 4 paza

0) yBenuuurcd B 4 pasza

B) YBEIIMYUTCA B 2 paza

21. ITpu noHM>keHnn aOCOIIOTHOM TEMIIEpaTyphl UJI€aJIbHOTO ra3a B 1,5 pas3a cpennss
KMHETHYECKasi SHEPTUsl TEIUIOBOTO JBUKEHUS MOJIEKYJI:

a) ymenblutcs B 1,5 pasza

0) ymeHbuTcs B 2,25 paza

B) yBenuuures B 1,5 pasza

22. Ilpu yBenMYEHUH CPEITHEN KHHETUUECKON YHEPTUH TEINIOBOTO IBUKEHUS MOJIEKYJ B 4
pasa ux cpeliHss KBaApaTH4Hasi CKOPOCTH:
a) yBenuuurcs B 4 paza



0) yBenuuurcs B 2 pasza
B) yMEHbIIUTCS B 4 pasza

23. IIpu yMeHbIIIEHUU CPEAHEN KHHETUYECKOM PHEPTUU TETIOBOTO JBUKEHUS MOJIEKYJI B 2
paza abcoJlloTHas TeMIeparypa:

a) yBennuurcs B 4 pasza

0) yBenmuuutcs B 2 pasa

B) YMEHBIIINUTCS B 2 pasza

24. ITpu noHMKEHUHU aOCOIFIOTHOM TEMIIEPATYPhl HII€ATBHOIO ra3a B 2 pa3a CpeaHssl
KHMHETHYECKasi SHEPTUsl TEIUIOBOI'O JBUKEHUS MOJIEKYIIL:

a) yMeHbLIUTCS B 4 pasa

0) yMeHbIIUTCS B 2 pa3a

B) YBEJIUYUTCA B 2 pasa

25. Ilpu yMeHbIIIEHUU CPEAHEN KBaIpaTUYHON CKOPOCTHU TEIJIOBOTO JIBHIKEHHSI MOJIEKYJT B
2 pasa cpeqHsisi KHHETHYeCKasi YHEPrusl TEIUIOBOTO IBUXKEHUS MOJIEKYJI:

a) yBenuuurcs B 4 pasza

0) HE U3MCHHTCS

B) yMEHbIINTCS B 4 paza

26. Ilpu noBblIeHNH a0COTIOTHON TEMIIEPATyphl HIICATBHOTO Ta3a B 2 pa3a CpeaHss
KMHETHYECKasi SHEPTUsl TEIUIOBOI'O JBUKEHUS MOJIEKYJIL:

a) yMEHbLIUTCS B 2 pasa

0) yBenuuurcs B 2 pasza

B) HE U3MEHUTCS

27. TennoBbIM ABMKEHHUEM YaCTHUIl BEIIECTBA MOYKHO OOBSICHUTH:
a) TaBJICHHE T'a3a Ha CTEHKY COCy/ia

0) TUAPOCTATUYECKOE JIABJICHUE KUIKOCTH Ha THO COCyAa

B) 00a BapuaHTa BEPHBI

28. Kak u3MeHHUTCS AaBJICHUE Pa3peKEHHOTO OJTHOATOMHOTO ra3a, €Ciid adCOIIOTHAs
TeMIlepaTypa ra3a yMEHbIIUTCS B 3 pa3a, a KOHUEHTpALMs MOJIEKYJl YBEJIMUUTCS B 3 pasa:
a) yMeHbLIUTCS B 4 pasa

0) yBenuuurcd B 2 pasza

B) HE U3MEHUTCS

29. Cpennsisi KHHETHYECKAsl SHEPTHSI TOCTYMATEIHHOTO TEMJIOBOTO JBUKECHUS MOJICKYT
pa3pexKEHHOTr0 Tra3a yBeJIMYuiIach B 2 pa3a, a KOHIEHTpPAIUs €ro MOJIEKYJl YMEHBIIUIIACH B 2
paza. [Ipu 3TOM naBieHue rasa:

a) HE U3MEHUJIOCH

0) YMEHBIIIIIIOCH B 4 pasa

B) YBEIMYMUJIOCH B 2 pasa



30. AGcontoTHas TemIepaTypa UAeaIbHOTO Ta3a B COCyJie yBeaudmiachk B 1,5 pasa, a
JaBJIEHUE BO3POCIIO Mpu 3ToM B 4,5 pasa. Kak n3mMeHmnach KOHIIEHTpaLKs MOJIEKYJI rasa:
a) yMEHbIIIUIAach B 3 pa3a

0) yBenuuuiach B 3 pasa

B) HE U3MEHMUJIACh

Konrponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiaoun K Tectam:

BapuaHTt 1

Ne ponpoca 1 |12 |3 |4 |5 1|6 |7 [8 |9 (1011|1213 |14 15|16 |17 |18 |19

IpaBuibubiii |4 |6 (B |a |B |0 |[B |a |[B |0 |a |0 |a |[B |a |0 |B |0 |B
OTBeT

Ne Bommpoca 21 |22 |23 (24 25|26 (27 282930

IlpaBunpHbiii |a ([0 (B |6 |B [0 [a |B |a |0
OTBeT

Kpurepun ouenku:

— «2» BBICTABJIIETCS O0yUaroIeMycs, eciu Habpaia MeHee 8 OalIoB;
— «3» BBICTaBIIsIETCA OOyUarommemycs, 3a 9, 10, 11 6amios;

— «4» BBICTaBIISIETCS OOy4aromemycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBIIsIETCS OOyUaromemycs, 3a dosee 17 Oamios.

3aganus 1 caMocTossTeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIA)

Hcnapenue u KOHIEHCALHS.

HaceplieHHb1i 1 HEHACHIIEHHBINA Nap U €r0 CBOKCTBA.
AOCOIIOTHAS M OTHOCHUTEIIbHAS BJIAYKHOCTh BO3yXa.
[TpuGops! 11 onpeiesIeHHs] BIQXKHOCTH BO3IyXa.
Touka pocsl.

Kunenwue.

3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIABJICHMUSI.
Kputnueckoe cocTosHue BemecTna.

. IleperpeTslii map U €ro UCHOJIb30BAHUE B TEXHUKE.
10 XapakTepuUCTUKA KUJIKOTO COCTOSIHUS BELIECTBA.
11.IToBEepXHOCTHBIN CIOM KUJIKOCTH.

12.OHeprust MOBEpXHOCTHOTO CJIOSI.

13.bamxHUN NOPAIOK.

14.1ToBepXHOCTHOE HATSHKEHUE.

RN R W=




15.CmauuBanue.

16.5IBneHust Ha TPaHUILIC )KUIKOCTH C TBEPbIM TEJIOM.
17. KanunnsipHble SIBICHUS.

18.XapakreprucTKa TBEpIOTO COCTOSHUS BEIECTBA.
19.Kpucraminiyeckue u amop@HbIe Tea.

20.Ynopyrue cBoiicTBa TBEpIbIX Tell. 3akoH ['yka.
21.Mexanuyeckue CBOMCTBA TBEPIBIX TeIl.
22.I1nactuyeckas (ocrarouHas) aedopmarnmusi.
23.KoadduiimeHT TMHEHHOTO pacIIupeHHUS.
24.TennoBoe paclInPEHNUE TBEPABIX TEN U JKUIKOCTEN.
25.Ko3ppunmeHtT 00bEMHOI0O pacIIupEeHus.

26.Yuer pacmnpenus B TexHuke. [naBnenue.

27.Y nenbHas TEIJIOTA TUIABIEHUS.
28.Kpucramnuzanusi.

29.1lpakTueckoe TPUMEHEHHWE B TIOBCEJIHEBHOM J>KM3HU (U3MYECKUX 3HAHUU O

CBOMCTBAX ra3os, }KH,HKOCTCﬁ " TBCPABIX TCII.

Kontponupyemsie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun ouenku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJICPKAHUE MaTepHraia
YETKO W TNMPABWJIBHO JIAaHBI ONPEACIICHUS M PACKPBITO COACpKAHHUE MOHSTHIA, BEPHO
UCIIOJIb30BaHbI HAYYHBIC TSPMHIHBI

JUTS J10Ka3aTelIbCTBA HMCIIOIb30BaHbl PA3IMYHBIC YMCHHS, BBIBOJBI M3 HAOJIOJICHUH,
OITBITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEP>KaHUE MaTepuaa

B OCHOBHOM IIPABUJIBHO JIaHbI OMNPEACIICHUS TMOHSATUM W MCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHbBIN

ONpPEAEIEHUS] TOHSATUA HEMOJIHbIE, JOMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIEI0BATEILHOCTU M3JI0KEHUsI, HEOOJIbIIIME HETOYHOCTU IMPHU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 00OOIIEHUSIX

MpaBWIbHBIC M YETKHE OTBETHl HA BOMPOCHI YTOYHSIONMICTO XapakTepa (TO3WIIUs
MOHUMAIOIINH)

OtMmeTka «3»

YCBOCHO OCHOBHOC COACPKAHUC y‘l€6HOFO Marcpualia, HO M3J10KCHO @paFMCHTapHO,
HC BCCT 1A ITOCICAO0BATCIIHHO
OIIpCACIICHUA MOHSTUI HCOOCTAaTOYHO YCTKHC



® HE WUCIOJL30BaHBI B KAuyeCTBE JIOKA3aTeIbCTBA BBIBOJALI W OOOOIICHUS U3
HAOJTIOICHHH, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

® JIONYIICHbl OIMMOKK M HETOYHOCTH B MCIOJIb30BAHUM HAYYHON TEPMUHOJIOTHH,
ONIPEICIICHUE TTOHATUI

® IMpPaBWIbHBIE M YETKUE OTBETHl HA BOMNPOCHI HABOJAILIETO M KOHKPETHU3UPYIOLIETO
xapakrtepa (IMO3UIUS KPUTHK)

OtmeTKa «2»
® OCHOBHOE COJiep)KaHuE y4eOHOro MaTepuaia He pacCKPhITO
® HE JaHbl OTBETHI HA BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
® JIONyIIeHbl TpyOble OMMUOKKM B OMNPEACICHUU TMOHSATUN, NPU HCIOJb30BAHUU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlabopaTopHasi padora Ne 2
Omnpenesnenune BJIAKHOCTH BO3IyXa

eab padoTsl
OcBoeHue METOJ0B H3MEpeHUsi aOCOIIOTHOM M OTHOCHUTEIBHOM BIIAXKHOCTH BO3/1yXa,
OTIPEJICIIEHHE TOUYKHU POCHI.

IIpuOopbI M MPUHAJIEKHOCTH
[lcuxpomerp ABrycTa, acnUpalMOHHBIM TUTPpOMETp AcCMaHa, S3JEKTPOHHBIM JaTUYUK
BJIQXKHOCTHU, OapOMETp.

1 OcHoBHBIE NOHATHUSA U ONIPeAeIeHUs

ATMocC(hepHBIil BO3yX COAEPKUT HEKOTOPOE KOJIMYECTBO BOASHBIX MAapoB. I TaBHBIM
VMCTOYHUKOM BJIQXKHOCTH BO3/lyXa SIBJIIETCS HCIIAPEHUE BOJABI C IMOBEPXHOCTH OKEAHOB,
MOpPEHN, BOJOEMOB, BIJIAXXHOM MOYBBI M pACTECHUU. BOAsSHON map NEepeHOCUTCS BBEPX
TypOyJICHTHOCTBIO U KOHBEKLIUEH, @ TI0O TOPU30HTAIIU — BETPOM.

B armocdepe 3emam B cpeaHeM couepikurcs 1,24*10'° kxr BoasHOro mapa.
CKOHJIEHCUPOBABIIUCh, OH MOI' Obl 00pa3oBaTh CJIOW BOJBI Ha TOBEPXHOCTH 3EMIIH
tonmuHon 2,4 cm. KonmuuecTtBo BoasiHOro mnapa ObICTpO YOBIBA€T € TMOHMKEHHEM
temneparypsbl. [loaToMy A aTMocepbl XapakKTEpHO YMEHBIIEHHE KOJIUYECTBA BOISHOIO
napa OT JKBaTopa K IOJIOCAM U OYEHb OBICTPOE yMEHbILIEHHE ¢ BbIcOTOH. CpenHee
00BbEMHOE COZIepKaHUE BOJSHOTO Iapa y MOBEPXHOCTH 3€MJIM COCTAaBJISIET: y 3KBaTOpa —
2,6%, a B nonapHbix paiioHax — 0,2%. OT moBepXHOCTH 3eMJIU 10 BBICOTHI 1,5-2 KM
CpelHee COAECPKAHUE BOIAHOIO Iapa YMEHBIIACTCA BABOE. Brpllle BO31yX CTaHOBUTCS
oueHb cyxou. Jlumpb wu3penka, Ha BbICOTax 17-82 kM 00pa3yloTCs MepIaMmyTpOBbIC



(ctpatocdepnbie) obnaka, 4TO CBUIETEIBLCTBYET O HAJIMYMHU HACHIIIAIONICH BIAXXHOCTHU
BO3/IyXa.

[Tox BIMSIHMEM pa3JIMYHBIX IPOICCCOB BOJSHOW Iap KOHACHCHUpPYETCs, o0pasys
oOjlaka, TyMaHBbI, OCaIKM W Ha3eMHBIC THAPOMETEOphI: pocy, uHed u T.1. DazoBbie
nepexoibl BOAbI B aTMocdepe COMPOBOXKIAIOTCS BBIJICICHUEM WIIM TOTJIONICHUEM TeIa,
MOATOMY MM TIIPHAACTCS OOJIBIIOE 3HAYECHUE B DHEPTETHKE U TEPMOJUHAMHUKE aTMOCHEpHI.
BonsHoit map wMmeeT CIocOOHOCTh K IOTJIONMICHHIO DJEKTPOMAarHUTHOTO H3Jy4YCHHUS B
nH(ppakpacHOM amana3oHe 4acToT. Hambosee MHTEHCHBHOE IOTJIOIIEHUE IMPUXOINUTCS Ha
JUIMHBI BOJIH A= 5,5+7,0 MkM 1 A7 mxm. [1o3TOMY BIIa’KHOCTh BO3/lyXa CHJILHO BJIUSIET HA
TETJIOBOU OasaHc aTMOoc(hephl.

Paccmompum ocnosnuvie onpeoenenusi.

[Tap, HaxoasiuUiics B IMHAMUYECKOM PAaBHOBECHM CO CBOEH KHUJKOCTBHIO, HA3bIBACTCS
Hacvbluyarouwium Wi HAcblyeHHbIM. JluHamuyeckoe pasHogecue — 3TO COCTOSHHE TIpHU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIOMIMX W3 JKUAKOCTH, PAaBHO YHUCIY MOJICKYII,
BO3Bpaliaromuxcsa obpatHo. Eciu auHamMmuueckoe paBHOBeCcHE HE COOIOJaeTcsl — map
SIBJISICTCS HEHACIUEHHbIM.

Macca BOASHOIO mapa, cojepkamerocs B 1 M’ BO3ayxa, Ha3bIBAETC abCONOMHOU
enadxcnocmoio. C  TIOBBIIIIEHHEM aOCOJIIOTHOM BJIAXXHOCTH Iapbl BOJLI BCE OOJIBIIE
NPUONIKAIOTCS K  COCTOSHHIO HACBHIMAOIIero mapa. MakcumanvHou — abcomiomHuoul
BIACHOCMbIO TIPY JAHHOW TeMIlepaType SBIISICTCS Macca HACHIMIAOIIETO BOASHOTO Tapa B
1 M Bo3myxa.

[Tap He sBHsieTCS ra30M B CTPOrOM CMBICIIE ATOTO cioBa. ['a3 — 3TO arperatHoe
COCTOSIHHAE BEIIeCTBa MPH JaHHBIX TEMIlepaType W AaBieHWH. [lap ke HE sBISeTCS
arperaTHbIM COCTOSTHUEM BEIIECTBa, TTOTOMY YTO arperaTHBIM COCTOSIHMEM BEIECTBA TPH
JAHHBIX TEMIIepaType W JaBJICHUW SBIACTCS JKHUIKOE COCTOSHHE. B CBSI3M ¢ 3TUM
MOBEICHHUE TIapa OTIMYAETCS OT MOBEACHUS Ta3a. B rpy0boM nprOImKeHUHN Ta30BbIC 3aKOHBI
MOTYT OBITh NMPUMEHUMBI K HEHACHIIICHHBIM TapaM. [1o3TomMy a1 omMcaHUs COCTOSHHSI
BOJISTHOTO Mapa B aTMocdepe 00bIYHO UCTIONB3YIOT YpaBHeHue Kitaneitpona—Meneneena:

_m
7,

3nech, £ — mapuumaneHoe napaeHue (YpyrocTs) BOJASHBIX MApoB, V — 00beM, 3aHUMAeMBIit
napoMm, m — ero Macca, ;— MOJISIpHas Macca, R — yHUBepcaibHas ra30Bast OCTosHHAs, 1 —
abCoJI0THAs TeMIlepaTypa.

llapyuanbHoe OasneHue — YacTh OOIIETO JIaBIICHUS, OTHOCAIIASICA K OJHOMY U3
KOMIIOHEHTOB Ta30BOW cMecH. MareMaTH4ecKH OHO paBHO JIABJIEHUIO, KOTOpPOE ra3
OKa3bIBaj Obl B OTCYTCTBHUH JIPYTUX KOMIIOHEHTOB Tra30BOM CMECH.

[Ipu oamHAKOBOU TemIiepaType OTHOIIEHHE aOCOJIOTHBIX BJIAXKHOCTEM B JIBYX Pa3iUYHBIX
COCTOSIHUSIX UMEET BUI:

pr=_RT ()

~a_B @

2 Pz

rac p; 1 p2 — IOTHOCTE BOASAHBIX IIAPOB B IBYX PA3JIMYHBIX COCTOSHUAX.



N3 (2) cnenyet, 4To Mepoii aOCOTIOTHOM BIAKHOCTH MOXKET OBITh BEJIMUYMHA MapliHaibHOTO
JaBJICHUs] BOJSIHBIX MapoB B atMmocdepe. [1oaToMy OOBIUHO abcotomHOU 1AHCHOCHILIO
MPUHATO HA3BIBATh YNPYTrOCTh BOJSIHOTO Iapa W BhIpaXKaTh €€ B MUJUIMMETPAX PTYTHOTO
cronba. B cucreme CU sta BenmmunHa u3mepsiercs B [lackamnsx.

OmHocumenbHoU _BNANCHOCHIbI0 HA3bIBACTCS OTHOIICHUE aOCONIOMHOU GIANCHOCMU K
MAKCUMATbHOU AOCONIOMHOU  81adcHOCmMYU TIpU JTaHHOW TeMIeparype, BBIPAKEHHOE B
nporienTax. OHa onpeaenseTcsi BRIPaKEeHUEM:

f =5t P 100%, (3

"
rne P — ymnpyrocrts BOASHBIX HApoB NpW Temmeparype t P @Y — ymnpyrocts mapos,
HACBIIAIOIIMX BO3AYX MNpPU TOW XKe Temreparype (TeMIeparype Cyxoro TEPMOMETpPA).
®duznyecky, P YnCiIeHHo paBHa aOCOIIOTHON BAAKHOCTH BO3/IyXaA.

OTHOCHUTENBHAS BIAXKHOCTh XapaKTEPU3YET CTEIEHb HACBILIEHUs BO3/lyXa BOJSHBIM
I1apoM.

Temnepatypy #,, IpU KOTOPON BOASHOW Iap CTAHOBUTCS HACBHIILEHHBIM, Ha3bIBAIOT
moukou pocwt. [Ipn 0XaxaeH BO3AyXa J0 TOYKH POCHl HAUMHAETCSI KOHACHCALMS [IapOB:
IIOSIBJIACTCS. TYMaH, BBINNAJAeT poca. ToYKa poChl XapaKTEepU3yeT BIAXKHOCTb BO3/yXa, TaK
KAaK OHA IT03BOJIAECT ONPEACIIUTD MAPLUAIBHOE JABJICHUE BOISHOIO 11apa U OTHOCUTEIIBHYIO
BIIAYKHOCTb.

BIaXHOCTh BO3MyXa M3MEPSETCS C MOMOIIBIO TUrpoMeTpoB (rped. U ypog —
BJIQXKHBII) U ICUXPOMETPOB (VGTPOG — X0JI0AHBIHN). CylIEeCTBYIOT JUCTAHIIMOHHBIE METObI
OIPEACIICHUS BIAXHOCTH BO34yXa, HCIOIB3YIOIIUE Ja3epHbIE U PaJHMOMETPUYECKUE
npuOopbl. DTH METOAbl MO3BOJIAIOT TMPOU3BOJIUTH H3MEpPEHHs ¢ Oopra camosera u
METEOPOJIOTHYECKUX CIIyTHUKOB 3e€MJIM. B IMCTaHIIMOHHBIX IICUXPOMETPAX HCIOJIb3YIOTCS
TEPMOMETPBl ~ CONPOTHUBJIEHHUS,  TEPMHUCTOPBL,  Tepmomapbl. B OpeHOyprckom
roCyJ1JapCTBEHHOM YyHUBEpcHTETE B «VIHCTUTyTE MHMKpPO- M HAHOTEXHOJOTHI» BEXYTCS
WCCIIEIOBAHUS M0 CO3JIaHMI0 OYE€Hb TOYHOI'O JATYMKA BIIAXKHOCTH. [[aTYMK OCHOBAaH Ha
onTtuyeckux cporcrrax Moisekys JIHK, cnocoOHBIX MOriomark BOJASHbIE Mapbl B BO3IyXE.
PaccmoTpuM KiaccuYecKue METObI ONPEAEICHUs BIAXKHOCTH BO3LyXa.

2 OmnpenesieHne OTHOCUTEJIBbHOM BJIAKHOCTH C MIOMOIIBIO ICUXPOMETPOB

Ilcuxpomemp Aecycma COCTOMT U3 ABYX TEPMOMETPOB, IIOMEIICHHBIX HA OJHOM IIHTKE.
bamioHYMK OAHOrO M3 TEPMOMETPOB OOBSi3aH OATHCTOM, KOHEI] KOTOPOTO IOTPYXKEH B
CTakaH4YuK ¢ BOAoi. Cyxoil TepMOMETP MOKA3bIBAET KOMHATHYIO TEMIIEPATYPY.

bnaromaps ucmapeHuto Boabl ¢ OaTHCTa, OOJEraromero OauIOHYMK, TaK Ha3bIBAEMOTO
«BIJIAJKHOTO TEPMOMETPA», IMOCIEIHUN IOKa3bIBAE€T TEMIlepaTypy OoJjiee HH3KYI, 4YeM
COCEHUN CyXOM TepMOMeETp. YUeM MeHbIIe BIAXHOCTh OKPYKAIOIIETO BO31yXd, TEM
MHTEHCUBHEE HCIApEHUE M TEM HIKE IMOKa3aHWE BIAXKHOIO TepMmomMerpa. OTMETKU MO
JBYM TEPMOMETpPAM JAalOT Pa3HOCTh TEMIEpaTyp, KOTOpas W XapaKTepU3yeT BIIAKHOCTh
BO31yXa. [ns ompeneneHus OTHOCUTEIBHOM BIQXKHOCTU BO3/AyXa MOJIb3YIOTCS TaOIMIIAMU
NCUXpoMeTpUUecKoi pazHocTu. [1o pa3HOCTH MOKa3aHUM CyXOro U BJIaXXHOTO TEPMOMETPOB
OTBICKMBAIOT UCKOMOE 3HaueHUe f. 3Hasi OTHOCUTEIbHYIO BIAXXHOCTh, MOKHO OTIPEIEIUTh U
abcomoTHyto. [Ipn U3BECTHON OTHOCUTEIHLHOM BJIXKHOCTH aOCOMIOTHAS BIAXKHOCTh PAaBHA:



p_ LR @)
100%
3uauenue P Y maxonar no tabnuie 3HaueHui (mpuaoxenue 1).
H
Acnupayuonnvii ncuxpomemp Accmana COCTOUT U3 ABYX TEPMOMETPOB, YKPEIUICHHBIX HA
OJTHOM IlTaTUBE. bajuloHYMK OIHOTO U3 TEPMOMETPOB 00BsI3aH OATHCTOM, KOHEI] KOTOPOTO
IIOIPY’KEH B CTAKAHYMK C BOAOM. B BepxHeW 4YacTh IITAaTHBA HMMEETCS BEHTUIATOD,
IIPUBOJMMBINA BO BpAILICHUE YaCOBBIM MEXaHM3MOM, KOTOPBIM 3aBOJMTCS KIIHOYOM, IPH
YCTAaHOBHUBLIEMCS pexuMe ucnapeHus. Korga temreparypa BiIaXHOTO TEPMOMETpA TOXKE
YCTaHOBUTCS, MPUXO Teria O u3BHE OyJIeT paBeH pacxoay Temia (), Ha UCapeHHe BOAbI
C IOBEPXHOCTHU TepMoMeTpa. Toraa no 3akoHy Herorona-Puxmana nmeem:
Q=a t-t -5, (5)

rae (¢t — t) — HaOmOJgaeMasi pa3HOCTh TEMIlepatyp, Si — MOBEPXHOCTh OaNTOHYMKA
TepMOMeTpa (BIAKHOTO), ¢ — KOAPOUIIUEHT MPOMOPIIMOHATBHOCTH.

CkopocTh HWCHapeHusi BOJBI C OXJIAKIAIOMICH  MOBEPXHOCTH BJIQXKHOTO
TepMoMeTpa (Macca BOJIbI, HCTIAPSIONIASCS B €AMHUILY BPEMEHH )

Sz PH(enam) _P
M= 6)

amm

rae > — MIomaab UCHApSIOEld MOBEPXHOCTH, P — ympyrocts mapoB, HaXOASIIUXCS B
Bo3myxe, P “““ — ynpyrocrs HACBHILEHHBIX IAPOB IPU TEMIEPATYPE BIAKHOIO
TepmomMeTpa, P, — atMocdepHoe napiieHue.
BBonig ko3 puimeHT nponopuuoHaIbHOCTH k, UMEEM
k-S, PO —P . (7)
P

amm

K5, P P
M J= (@8
P

amm

M =

Pacxon sHepruu Ha ucnapeHue:

rie A— yxenpHas TeIUIOTA HMCHAPEHHSL.
MpupasruBas Q; k Q> momyaum: ~ P=P ™ — 4P t-t, (9)

7 a.SL P (8nad#c) _P
A* = = . (10)

k'ﬂsz PamM t_tl



3nech A° — MOCTOAHHAS, KOTOpas B 3HAYMTEIBHOM MEPE 3aBHCHT OT CKOPOCTH JIBHIKCHUS
BO3/yXa M MO3TOMY JJIsl BCSIKOTO TICHXPOMETPA OTPEICIIIETCS OTIEIBHO.

Breipaxkenne (9) HocUT Ha3zBaHHE MCUXpOMETpUYECcKO (opmyibl. OOBIYHO BIIAXKHBIH
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOKHO ObLTO cunTath S1=S,. Toraa

4 =% (11
=2 an

B Ttakom ciyuae 3aBrCAMOCTD kodpduimeHTa A OT CKOPOCTH OOTEKaHHS BO3IYyXOM

pe3epByapoB TEPMOMETPOB IMPEICTABIICHA HA PUCYHKE.
A Ll
0,001300

0,00200
0.00f00

0,001000
0,000900
0,000B0D

0,000700 =

1} 1 2 3 4
u feew

Pucynok 1 — 3aBHCHMOCTB BETMYUHBI A OT CKOPOCTH MPOXOKICHUS BO3IyXa
gyepes3 Mpuoop

CKOpOCTh BO3YLIHOTO MTOTOKA, CO3AaBAEMOI0 MPYKUHHBIM aCIUPATOPOM (BEHTUIISITOPOM),
00BIYHO cocTaBiseT (2-2,5) m/c.

[Ipn moMomM Kiro4a 3aBOASAT YAaCOBOM MEXAHM3M JO MpeAesia U IOCJE yCTAaHOBJICHHUS
npolecca HCMAapeHusi OTCUMTHIBAIOT TEMIEPATypy Ha 000HMX TepMoMmeTpax (¢ u f).
Benmuuunsl P, O6epyT u3 ncuxomerpuueckux TaOomuil. P, ompenensiorT mo O0apoMerpy.
3nauenue A paccuuthiBaetcs no ¢popmyse (10). Jns onpenenenust 4 BenuuuHy P cnenyer
B35Th U3 JAHHBIX U3MEPEHUN IICUXPOMETPOM ABIyCTa.

Acnupayuonnwiii ncuxpomemp Acemana MB-4M

Pabora ncuxpomerpa Accmana MB-4M ocHoBaHa Ha 3aBUCHMMOCTH Pa3HOCTH TEMIIEPATYp
CyXOro ¥ CMOYEHHOTO TEPMOMETPOB OT BJIAKHOCTH OKpY»Karomero Bo3ayxa. Ilcuxpomerp
COCTOUT M3 JIBYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUJICHHBIX B CHEIUAIbHON
omnpaBe, W AacClUpaIlMOHHOW ToJOBKH. OmpaBa mpeAcTaBiIsieT co0oil  TpyoOKy,
pa3BaMBAIOIIYIOCS KHU3Y, C 3alIUTHON TUIeHKo. K HIbKHEeW pa3IBOCHHON 4acTh TPYOKH C
MOMOIIFI0  TJIACTMACCOBBIX ~ BTYJIOK TMPHUKPEIUICHBI JBa TMaTpyOKa, SBISTFOITUXCS
pauallMOHHOM 3alllUTON pe3epByapoB TEPMOMETPOB. BepxHuil KoHel TpyOKH COEIUHEH C
acrupaTopoM. AcnupalMoHHas roJIOBKa COCTOUT M3 3aBOJIHOTO MEXaHU3Ma U BEHTWISITOPA,



KOTOpBIE 3aKpBIThl KoJMakoM. lIpyxuHa 3aBOJHOr0 MexaHW3Ma ICUXpomeTpa AccMmaHa
MB-4M 3aBonutcs kntodoM. [Ipu BpalieHun BEHTUIIATOPA, B IPUOOP BCACHIBAETCS BO3YX,
KOTOPBIN 00TEKaeT pe3epByapbl TEPMOMETPOB U MPOXOAUT MO BO3IYXOMPOBOIHON TPyOKe K
BEHTUJISITOPY M BbIOpACHIBAETCS HAPYKY Yepe3 Mpope3u B acnupaTopHoil ronoske. Cyxoi
TepMoMeTp OyJeT TOKa3biBaTh TEMIIEpaTypy BO3JAyXa, a IIOKa3aHUsS CMOYEHHOTO
TepMOMEeTpa OyIyT MEHbIE H3-32 OXJIAXJACHHS, BBI3BAHHOIO HCIApPEHHUEM BOJBI C
MOBEPXHOCTH Oatucra oOseratomero OauioHYMK TepmomeTpa. [l ompeaeneHus
BJQXHOCTH IO IIOKa3aHUSIM CYXOrO0 M  BJIAXHONO TEPMOMETPOB  HUCIOJIB3YIOT
ICUXPOMETPUYECKHUE TAOIHUIIBL.

Jns ompeneneHus aOCONIOTHOM BIQKHOCTH HEOOXOAMMO HCIIOJIB30BAaTh 3HAYCHUS
aTMOC(EepHOro JIaBJICHUS, KOTOPOE U3MepsieTcsi 6apoMeTpoM.

bapomemp-anepouo

bapomerp sBnsieTcs mnpuOOpPOM HENPEPHIBHOTO JCHCTBUS, MPEAHA3HAYCHHBIM IS
OPUEHTUPOBAHHBIX HAOJIOICHUI B MOMEIICHUAX 32 U3MEHEHHEM aTMOC(EPHOTO JIaBJICHUS
B reorpaduueckux paifoHax, pacrojioKeHHbIX He Bbilie 300 MEeTpoB HaJ YpOBHEM MODS.
bapoMerp mpexacraBiaser coboli MexaHWYECKHUH CTpENIOYHBIM Mpubop, padoTaronuii ot
BO3JICHCTBUSI aTMOC(EPHOTO JIaBJICHUS HA AHEPOUIHBIM YYBCTBUTEIBHBIN 37eMeHT. B
KOHCTPYKIIMU OapoMeTpa MpeayCMOTPeH OMMETa/UIMUeCKUH (COCTOSIMI U3 3 METaslIoB)
CTPEJIOYHBI TEPMOMETP, U3MEPAIOLIUN TeMIleparypy Bo3ayxa. Jluama3oH wu3MepeHuu
napyieHus ot 695 no 805 mm. prt. ct. (o1 0,927 1o 0,1073 MIIa).

Jliist onipeienieHnst XxapakTepa U3MEHEHUS JIaBlIeHUs (DUKCUPYIOMIASICS 30JIOTUCTAsT CTPesIKa
coBMeliaercss (mpu TMOMOIIM PYYKH, PACIOJIOKEHHOW Ha CTpeike OapoMerpa) c
MOKa3bIBAIOIIEH YEPHOM CTpeNKou. JlaHHO€ IEWCTBHUE CIIEAYET BBINOJIHATH TOJBKO C
paspelleHus mpenoaaBaTess Ui nHKeHepa Jjaboparopuu!

DNeKmpOHHbIUL OAMYUK BILAHCHOCTU U MeMNepanmypbol

DNEKTPOHHBIA JATYMK BIAXKHOCTHM M TEMIIEpATypbl BBINIOJHEH HA OCHOBE ILHU(PPOBOIrO
natayuka DHT11. DHT11 - ato urdpoBoii 1aTYuK BIAXXKHOCTH U TEMIIEPATYPhl, COCTOSIIHUMA
13 TEPMUCTOPA M €MKOCTHOI'O JaTYMKA BJIAXKHOCTU. Taxke gaTuuk coaepxut B cede ALIII
JUTsl TIpeoOpa3oBaHMs AHAJIOTOBBIX 3HAYEHHWM BIIAXKHOCTH M TeMmIiiepaTyphl. s paGoTsl C
nataukoM DHTI11 ucnonb3yercss Arduino 6mbmmorexka DHT. [l TouHOCTH OomnpeneneHus
OTHOCHUTEIHHOM BIQXKHOCTH BO3/yXa, MOKa3aHUs MPUOOpa HEOOXOAMMO CHUMATh, KOT/Ia OH
npopabotan He MeHee 10 MuUHYT. UTOOBI BBIKIIOUUTH AJIEKTPOHHBINH JAATYUK BIAXKHOCTHU
JIOCTaTOYHO BBITAIIUTh €r0 BUIKY U3 JIEKTPUUECKOU CETH.

1 Ilopsinok BbIMOJHEHHsI padOThI

Yacrte 1. Omnpenenenue OTHOCHUTEIBbHOU U a0CoJIIOTHOI BJIAKHOCTH
BO3J/IyXa C TOMOIIIBIO IICUXpoMeTpa ABrycra

Haueprture Tabmuiry 1
Tabnuua 1 — 3HadyeHusl, MOTyYEHHBIE C TOMOIIBIO TICUXpOMETpa ABTycTa



teyx, °C tenaxc, °C  f, % (cyx) P, Ila D, Ke/M
P, ,lla

Onpenenure TEMIEPATYPY CYXOTO Loy U BIAKHOTO feayc TEpMOMETpA. [l0Ka3aHUs 3aHECHUTE B
tabmuiry 1. TemnepaTypy OKpYIJISIUTE IO IIEJIBIX YUCEN.

Hcnonp3yss TNCHUXOMETPUUYECKYIO TaOJMIly, paclojOKEHHYI0 Ha CTeHJe, HaiauTte
OTHOCHUTENBHYIO BIQKHOCTH f. JIJIst 3TOro paccumTaiTe pasHOCTh TEMIIEPATyp BIAXKHOTO U
CYXOTO TEPMOMETPOB (Zepx - forang. IIOKA3aHUS 3aHECUTE B TAOIHMITY 1.

Vcnons3ys MpUIIoKeHue A, HaliMTe NaBICHUE HACBILEHHBIX MapoB P, @

JUISl TEMIIEpaTypbl cyxoro Tepmomerpa. [lokazanus 3anecure B Tabnuity 1.

Hcnonwiyst hopmyiy (4) paccuntaiite abCOMIOTHYIO BIIaKHOCTh Bo3ayxa P, I1a. [lokazanus
3aHecHuTe B Tabnuiy 1.

PaccunTaiite aGCOMIOTHYIO BIAXHOCTh BO3AyXa p B Kr/m°. Jlus storo us ypasHenus (1)
BBIPA3UTE MIIOTHOCTb:

m_Pou__ P2
p = = E - —R
V Tcyx Tcyx v
rae Ry =461,5 JIx/(xr-K) — yauBepcaibHasi ra30Basi MOCTOSTHHAS JUTsI BOJISTHOTO T1apa;
T,y =t + 273,15 — TeMmepatypa Cyxoro TepMoMeTpa (B K€JIbBUHAX).

Yactp 2. Onpenenenue OTHOCUTEIIBHON | a0COJIIOTHOM BJIAJKHOCTH
BO3/lyXa C IOMOIIBIO rcuxpomerpa Accmana MB-4M

Hauepture Tabnuiy 2

Tabnuua 2 — 3HaueHusl, MOTy4YEHHBIE ¢ MOMOIIIbIO TIcuxpomeTpa Accmana MB-4M

tcyx, °C ltenaxc, If, %0 |(6radwc) Pun, [la P, ITa  p, ko/M’
°C P. |, Illa

Onpenenute TemnepaTrypy CyXoro TepMoMeTpa f... [loka3aHus 3anecure B Tabmuiy 2.
Temreparypy OKpyIJIsIATE O LIEJIBIX YHCEL.

[lepen BbITIOJIHEHHEM JaHHOW YacTH JAa0OpPAaTOPHOW pabOThl, YTOUHHUTE Yy HWHKEHEpa
7abopaToOpuu WU TIPENoJiaBaTelisd, TOTOBA JIM YCTaHOBKA K MPOBEICHUIO JIA0OPATOPHBIX
uccienoBanuii. Koryma maboparopHas ycTaHOBKA TOTOBa K paboTe, 3aBEIUTE MPYKUHHBIHN
MEXaHHU3M BEHTWISITOpA C MOMOUIBI0 Kitoua (mout a0 mpeaena). OxumaiTe OCTaHOBKU
BEHTUJISATOPA.

Korma BEHTWIATOP OCTAaHOBHWIICS, ONPEACIUTE TEMIIEPATYPY BIIAXKHOTO TEPMOMETPA fouc-
[Tokazanue 3anecurte B Tabiuily 2. Temreparypy OKpyIJIsIUTE 40 LEJIBIX YHUCEIL.

Ucnonws3yst rpaduk M3  OpwioXKeHusa b, ompenenurte BEIMYMHY  OTHOCUTEIIBHOMN
BIaXHOCTH Bo3ayxa. [lokazanue 3anecure B Ta0IUILy 2.

Onpenenute BEIMYMHY aTMOC(EPHOro AaBICHUS B MACKalsIX, UCHOJNB3Yys Oapometp (760
MM. pT. cT. = 101 325 ITa).
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Wcrnonp3ys mpuinokeHne 1, HaWAWTe TaBJICHUE HACBIMIEHHBIX TMApPOB IS TEMIIEPATypPhI
BiaxHOTrO P, ™ TepMmomerpa. [lokazanus 3aHecute B Tabnuiy 2.

[Ipeobpazyss popmynsr (9) u (11), momyuum dopmyny mis abCOMIOTHOM BIIAXKHOCTU
BO3/yXa B MaCKAJIAX:

P = PH(sﬂa)K) - A .PamM tcyx _tBJ'IGH ‘(13)
B nanHoit naGoparopHoii pabore KodpduimeHT A NpUHUMAET 3HaYeHue paBHoe 6,62-10
°C. Ilokazanue 3aHecHuTe B TAOIHITY 2.
Paccunraiite aGCOMIOTHYIO BIQXHOCTh BO3AyXa p B Kr/M° ¢ momombio (opmynst (12).

[Toka3aHue 3aHecuTe B TaOIHILy 2.

Yacte 3. OnpeneneHue OTHOCUTEIBHOM BIIAJKHOCTH BO31yXa C IMOMOIIBIO JJIEKTPOHHOTO
JATYMKA BIAKHOCTU

. BkirouuTe BHCKTpOHHBIﬁ JaTYUK BJIaXKHOCTH.
. OnpezermTe 3HAYCHHE OTHOCUTEIILHOM BJIAXKHOCTHU BO3ayXa.

J1i1st paGoTBI € ANEKTPOHHBIM JATYUKOM BIQKHOCTH HEOOXOJAMMO BKIIOYUThH BUJIKY JAaT4HKa
B DJIEKTpUYECKYI0 ceTh. Ha nkpane nucress BhICBETSATCS JiBa cooOmieHus. [lpuBenem
puUMep COOOIIEHUH:

Temperature: 28 C — 03Hauaer, 4To TemMIepaTypa B momenieHuu cocrasisieT 28 °C;
Humidity: 18% — o3HauaeT, 9TO OTHOCUTEIbHAS BIAKHOCTH B MOMEIICHUU COCTaBIISIET 18

%.

. BpIKITFOUMTE 3EKTPOHHBIN JaTUYUK BIIAXKHOCTH.

Yacte 4. CpaBHUTENbHBIA aHAIU3 BEJIUYMH OTHOCUTENIBHOW U aOCOIIOTHON BIIAKHOCTH
BO3/lyXa

Jis  CpaBHUTENHHOTO aHaiW3a 3HAYCHUH OTHOCUTENHHOW BIAXHOCTH  BO3/yXa,
TIOJTyYEHHBIX C TIOMOIIBIO Pa3HBIX IPUOOPOB, HEOOXOAMMO HAHECTH TOTYyUCHHBIC 3HAUCHUS
HAa YHUCJOBYI0 OCh C Y4YE€TOM JIOBEPUTEIBHOTO HHTepBaia. [lisi Tpex HCHoJIb3yeMbIX
pruOOPOB U3BECTHHI 3HAUCHUS a0COIIOTHOM OMTMOKMA OTHOCUTENFHOMN BIAKHOCTU BO3/1yXa,
MOJIy4aeMoi B pe3ysbTaTe dKcrepuMeHToB. OHM COCTaBIISIOT:

tst ncuxpomempa Aecycma Af = 7%
ISl achupayuorno2o ncuxpomempa Accmana Af = 6%
JUISL 91eKMPOHHO20 oamuuka eénaxcHocmu Af = 5%

PesynpTupyromee 3HAYCHHWE OTHOCHUTEIBHOW BIAKHOCTH BO3AyXa TIOJyYMM Ha
MIEPECCUCHUH JIOBEPUTEIIBHBIX HHTEPBAJIOB JJISI TPEX MPUOOPOB.

B ciydae ecnu 1oBepUTENbHBIE HHTEPBAIBI HE TMEPECEKAIOTCS, PE3YIbTUPYIOIIee 3HAaUCHNE
OTHOCHTEIFHOW BJIQXKHOCTH BO3yXa HAXOJWM Kak cpelHee apu(MeTHIecKoe MOoKa3zaHWi
OT TpeX MPUOOPOB.



PesynpTupytomiee 3HadeHHME aOCOMIOTHOM BIAXHOCTH BO3AyXa HAWTH Kak CpeaHee
apu@meTHdecKkoe i1 3HAYEHWH, MOJYyYEHHBIX C IOMOIIBIO TCUXpOMETpa ABrycra u
aCIUPALMOHHOIO IIcuxpoMerpa AccmaHa.

Ilpumep:

Ilyctb, B pe3ysibTaTe HM3MEPEHUW OTHOCUTEIIBHOM BIIAXKHOCTH BO3AYyXad, ICUXPOMETP
ABrycTa onpeenui ero paBHbIM f = 35%, aciupaniuoHHbId nicuxpoMetp Accmana f= 31%,
a SNEKTPOHHBINA JATYHUK BIAKHOCTH [ = 29 %. Hanecem 3T 3Ha4Y€HHsI Ha YUCIOBYIO OCh C
y4€TOM BEITUIMHBI A0COIFOTHON OMMOKH (PUCYHOK 2):

4Ly LY -

9" 7 31 35 £ %

Pucynok 2 — CpaBHUTENBHBIN aHAJIW3 BEJIMYUH OTHOCUTEIBHOMN BIaXKHOCTU BO3TyXa
M3 momyd4eHHOro pHCyHKa BHIHO, YTO 3HAYEHUWE OTHOCHUTEIBHOM BIIAJKHOCTH BO3AyXa
coctaBisieT f = 314+3%.

Yacte 5*. Onpenenenue 3HaYEHUS TOYKA POCHI B TTIOMEIIEHUN

Hcnonp3yss BEIMYMHY OTHOCUTEIBHOM BIIAJKHOCTH BO3[lyXa, INOJYYEHHYIO B Yactu 4,
ONpPENENIUTE TOYKY pOChl B TOMemleHuH. Jljis 3TOro BOCHIOJIB3YHTECh TabIuIeld B
MPUJIOKEHUU B, mpu 3TOM HCHONB3YWUTE CpEeIHEE 3HAYEHUE OTHOCUTEIIBHOM BIIAXKHOCTH
BO3/lyXa (OKpYTJsisi B OOJBIIYI0 CTOPOHY) M TIOKa3aHHE TEPMOMETPA B DIEKTPOHHOM
JTATYHUKE BIIAXKHOCTHU.

3anuiuTe BBIBOJI IO BCEH J1ab0paTopHOit padore.
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B ciayyae WUCTAHIIMOHHOTO O0VYEeHUsT HEOOXOJIMMO BBIIOJHUTH
BUPTYATLHYIO J1A00PATOPHYIO PAOOTY.

Bupmyanvnwiii I[lcuxpomemp Aeeycma

Jnst  BbIMONHEHWS  J1abopaTopHOW  pabOThl  mepedauTe Ha  JIaHHBIM  CallT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BaMu pacmoyioKeH CTEHJ, KOTOPBIM COCTOMT W3 JABYX TEPMOMETPOB (CyXOro H
BJIQYKHOTO), MyJIbTA YIIPABJICHUS U IICHXPOMETPUUYECKON TaOJIUIIBI (PUCYHOK 3).

Cyxoii TepmomeTtp | | BAGXHbIN TEDMOMETP HabniwogeHue 32 oxnaxgeHnem Bogb!
=23 sl e npu ee UcnapeHun U onpegeneHue

BNaXHOCTWU BO3AyXa

o
0

c
100 —

(=]
=

Tlowasarmin PaimocTn ¥ il cyxere W o TepManeTpa, “C
e[ a2 s]a]s[s] 2]s]>
MeTpa, °C OTHOCHTE LA REENOCTh, %0
15 100 92 50 71 L1} 52 44 36 27 | 29
16 100 | 0 | 81 | 71 | &2 54 | 45 | 37 | 30| 22
17 100 a0 851 72 [T} 55 47 e 3z | 24
15 100 | o1 | 82 | 73 | 65 | s6 | 49 | 41 | 34|27
19 100 21 52 T4 [ 5 58 S0 43 35| 29
20 100 | 91 | 83 | 74 | 66 | %0 | s1 | 44 | 37| 30
21 100| o1 | 88 | 75 | 67 60 | 52 | 46 | 39| 32
22 100 | 92 | 83 | 76 | 68 61 | 54 | 47 | 40 | 34
23 100 92 54 76 69 6l 55 48 42 | 36
24 100 | 92 84 | 77 | o9 62 | 56 | 49 | 43 | 37
25 wo | 92 84 | 77 | 70 63 | 57 | S0 | 44 | 38
26 180 22 85 78 71 64 S8 51 46 | 40
27 100 | 93 8s | | N 64 | sa8 | s2 |47 | 41
28 J100] 93 | ss | 78 | 72 | 65 | 59 | =3 [ 48| 42
29 100 | 93 86 | 79 | 72 65 | 50 | =4 | 49| 43
79
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McuxpomeTpueckas
TafAMLG

Pucynox 3 — Crenn BUpTyalIbHOM J1a00paTOPHOM pabOThI
Jlnst  akTtuBammMu TAOMUIBI  YCTAHOBUTE TAJIOUKYy B IYHKTE
«IIcuxpomeTrpuueckas TabIUIAY.

Xoo pabomui
. Hauepture Tabnuiry
Tabnuua 3 — 3HaueHusl, MOTyUYEHHBIE C MOMOILBIO TICUXPOMETpa ABrycTa

teyx, °C tenaxc, °C  If, % (cyx) P, Ila 0, K2/M’
P, , 1la

CHUMMHTE MMOKA3aHUS C CYyXOTO TEPMOMETPA Zeyy.

. B nynere ynpasnenus Haxxmute KHONKYy «Ilyck». OOparure BHUMaHue, 4TO TeEMIEpaTrypa
Ha BJIQXHOM TEPMOMETpE Hayaa rnajaaTh!

. Korga Temmneparypa Ha BIQXXHOM TEPMOMETPE TMEPECTAHET H3MEHATHCS — CHUMUTE
IIOKA3aHUE YCTAHOBUBLICHCSH TEMIIEPATYPBI [fane. ISHAUEHHE, IIOJYYEHHOE Ha IIyJbTE
yIPaBJICHUE HE YUUTHIBATb.


http://mediadidaktika.ru/mod/page/view.php?id=1144

. Ucrmonw3yst mcuXpoMeTpudecKkyro — TaOJaWIly, HAWAWTE  OTHOCHUTEIBHYIO BJIAXXHOCTH
BO3/IyXa f.

. PaccuuraiiTe a0OCOMIOTHYIO BI@XXHOCTH BO3[yXa, HCMONB3ys (opmymny (4). Mcmons3ys
IpUIIOXKeHHe |, HaliIuTe JaBIeHNe HACKILIEHHBIX apoB P,

JUTS TEMIIEPATYPHI CYXOr0o TEPMOMETPA.

KonTpoJibHbIE BOIIPOCHI

. Uro Ha3mpBaeTcsi a0COJIOTHOM M OTHOCHUTEIHLHOW BIAXKHOCTHIO? YKa3zaTh €OUHUIBI HX
VU3MEPEHUN.

. UTo Ha3bIBAETCS HACHILIEHHBIM ITAPOM, TOUYKON POCHI?

. Uto mpencraBisoT co00il Takue NpHOOpPHI, KaK MCUXPOMETP ABIyCTa, aclUpaldOHHBIN
ncuxpomerp Accmana, 0apomerp.

. Kak BBIYMCINTH OTHOCUTENbHYIO U aOCONIOTHYIO BIIAKHOCTh BO3AyXa C MOMOUIBIO
ncuxpomerpa ABrycra?



[Ipunoxenue A
(cpaBo4HOE)

eJIEHUE HACBIIIIEHHOr O I1apa BoabI oT 15 °C no 35 °C
p

t °C P, xlla
15 1,7056
16 1,8185
17 1,9380
18 2,0644
19 2,1978
20 2,3388
21 2,4877
22 2,6447
23 2,8104
24 2,9850
25 3,1690
26 3,3629
27 3,5670
28 3,7818
29 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267
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OnpeneneHue  OTHOCUTENIBHOM  BIXKHOCTH IO  IMCUXPOMETPUYECKOMY  Tpaduxy

IIPOU3BOJUTCS B CICAYIOLIEM ITOPSJIKE:
BBIPaKEHHBIE B MPOIEHTAX (MOJYYEHHbIE 3HAUYCHHS OKPYTJISITh B MEHBIIYIO CTOPOHY).

1. o BCPTUKAJIbHBIM JIMHHUAM OTMCYAIOTCS ITOKA3aHUA CYyX0Iro TCpMOMCETPaA,
110 HAKJIIOHHBIM JIMHUAM OTMCUYAIOTCS IMOKAa3aHUA BJIAKHOI'O TCPMOMCTpPaA,

2.

ITpunoxenue b
3. Ha TEpeceYeHMHM HSTUX JMHUN TOJy4arOT 3HAYEHHUS OTHOCUTEJIBHOW BIIAKHOCTH,



IIpunoxenue B
(cipaBOYHOE)
Tabnuua it onpeaeseHrs TOYKU POCHI

IBJIAXKHOCT]

b 10% KU5% [50% 155% 160% 65% [70% (75% [80% [85% 90% (95%

%

TeMIIepat

ypa

°C

5 153 [129F | [9,9619,1118,317,62[6,896,245.6

14,04 11,84[10,83
4 144130 F b [9,89]8,99]8,11 17,34 6,62 5,895,24 4,6
11,93[10,84

3 L L L 19,9118,95E7,9917,16 6,37 15,62[4,9 [424136
13,42[12,16]10,98

B L L [ [898[7.95L7,04162115,4 [4,62[3,9 [334[2,6
12,58(11,22/10,04

1 L L [o1 [7,98[7.0 [6,0915.214,4313,66[2,94[234]1,6
11,61[10,28

0 L [9,3418,16 7,05 6,06 |-5,14 [4,26 [3,46 -2,7 11,96 -1,34 0,62
10,65

1 19.85-8,5217,3216,2215214263,4 [2,581,8211,080,4110,31

D 19,07 7,72 16,52 15,39 4,38 13,44 2,56 [ 1,74 10,97 0,24 0,52 [1,29

3 (8,22 16,88 15,66 14,53 3,52 2,57 11,69 [0,88 10,08 0,74 1,52 1,29

4 (745 6,07 4,84 13,7412.7 [1,7510,87[0,01 0,87 [1,72 2,5 B.26

5 (6,66 15,26 4,03 2,91 1,87 0,92 0,01 /0,94 [1,83 .68 3,49 14,26

6 15,81 [-4,45 13,22 12,08 11,04 -0,08 10,94 [1,89 2,8 B,68 14,48 5,25

7 (5,01 |-3,64 12,39 1,25102110,87 [1,9 D,85 B,77 4,66 547 6,25

8 (421 2,8311,56 L0,42]0,7211,82 .86 [3,85 1,77 5,64 16,46 71,24

9 (3,41 [2,0210,7810,46 [1,66 2,77 B3.82 4,81 5,74 |6,62 17,45 824

10 262 11,2200,08 11,39 2.6 B,72 478 15,77 1,71 1.6 18,44 19,23

11 (1,83 10,42 10,98 1,32 13,54 1,68 5,74 16,74 7,68 8,58 19,43 [10,23

12 [1,04(0,44 11,9 B,25 1,48 5,63 16,7 7,71 8,65 9,56 [10,42[11,22

13 10,25 1,35 2,82 14,18 [5,42 16,58 17,66 8,68 0,62 [10,54[11,41[12,21

14 0,63 2,26 3,76 15,11 16,36 17,53 8,62 9,64 [10,59]11,52[12,4 13,21

15 1,51 3,17 4,68 6,04 7,3 8,48 9,58 [10,6 [11,59]12,5 [13,38]14,21

16 D41 108 5.6 16,97 18,24 0,43 [10,54]11,5712,56]13,4814,36[15,2

17 331 1,99 6,52 17,9 19,18 [10,37]11,5 [12,54[13,53]14,46]15,36[16,19

18 42 59 1744 8383 [10,12]11,32]12,4613,51[14,5 [15,44[16,34[17,19

19 5,09 6,81 18,36 9,76 [11,06]12,27]13,4214,4815,47[16,42[17,32]18,19

20 6,0 17,72 9,28 110,69]12,0 [13,22]14,38]15,44[16,44]17,4 [18,32[19,18

D1 6,9 18,62 10,2 [11,62]12,94]14,17]15,33]16,4 [17,41]18,38]19,3 10,18

D2 7,69 9,52 [11,12]12,56]13,88]15,12]16,28]17,37(18,38[19,3620,3 21,6

23 8,68 110,43[12,03]13,48(14,82[16,07(17,23]18,34[19,38020,34p1,2802.15




24 9,57 [11,34]12,94(14,41]15,76|17,02|18,19|19,3 20,3521,3222,2623,15

D5 10,46(12,75(13,86(15,34[16,7 [17,9719,1520,2621,3222,3 P3,24P4,14
26 11,35[13,15[14,7816,2717,64]18,9520,1121,2222,29023,28 04,2215, 14
D7 12,24]14,05(15,7 [17,19[18,57[19,8721,0622,1823,2624,26[25,22126,13
D8 13,13]14,9516,61(18,11[19,5 20,81022,0123,1424,23025,24P62 27,12
29 14,02]15,86(17,52(19,0420,4421,7522,9624,1125,2 26,22072 28,12
30 14,92[16,77(18,44/19,9701,38122,69123,9225,0826,1727,2 18,1809,11
31 15,82[17,68(19,3620,9 £2.32[23,64124,8806,0427,14128,0829,16[30,1

32 16,71]18,58020,2721,8323,26/24,59125,8327,0 [28,11129,16[30,16[31,19
33 17,6 [19,4821,18022,76P4,2 [25,54126,7827,97129,0830,1431,14]32,19
34 18,49120,38022,1 23,6805,14126,49127,7428,9430,05131,1232,12[33,08
35 19,3821,2823,0204,6 6,08027,64128,7 29,9131,0232,1 33,12[34,08

BraxxHOCTA0% H“5% 50% [55% 160% [65% [70% [75% [80% B85% ©90% [95%
b
%o
TeMIepaT

ypa
°C

Konrponupyemsie komnerenuun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OrmeHka «5» CTaBHUTHCS, €CIU YYAIUHCS BBIMOJHSAET padOTy B MOJHOM OOBEME C
coOIo/IecHneM  HEOOXOAMMOW  TOCJIEIOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
U3MEPEeHUH;  CaMOCTOSITENIFHOW  PAallMOHAIBHO  MOHTHPYET  HEOOXOJUMBIC
00OpYZIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHSX M PEXKHMaX, 00ECIEUUBAIOIINX
MOJTYYCHHUE TMPABHIBHBIX PE3yJIbTATOB M BBIBOJIOB; COOJIIOJIACT TPEOOBAHMS TPABUII
0e30macHOCTH TpyJAa; B OTYETEC NPABUJIBHO M aKKYpPaTHO BBITIOJHSET BCE 3allWCH,
TAOJIMIIBI, PUCYHKH, YEPTEIKH, rpa(rKH, BEIYUCICHNS; MPABUIBHO BBIITOJIHSICT aHAIN3
[IOIPELIHOCTEH.

— OmeHka «4» CTaBHUTCA, €CIIM BBIMOJIHEHBI TPEOOBAaHUS K OIEHKUA «5», HO OBLIH
JOMYINEHbl JBa-TpU HeaodeTa, He Ooyee OJHON HerpyOol OIMMOKM W OJHOTO
He/o4erTa.

— OmeHka «3» craBUTCS, eciau padoTa BBINIOJHEHA HE IOJHOCTBIO, HO 0O0BEM
BBITIOJTHCHHONH YacTH TAaKOB, IIO3BOJISICT TIOJAYYUTHh IPABWIBHBIE PpE3YJIbTAThl MU
BBIBOJIBI: €CJTH B XOJIC TTPOBEJICHUS OIbITa U U3MEPCHHH OBLITU JIOMYIIECHBI OITUOKH.

— Omnenka «2» CTaBUTCS, €cioM pabdoTa BHIMOJHEHA HE TOJHOCTHIO U 00BEM
BBIIIOJIHEHHONW YacTH pa0OT HE MO3BOJIAT CJelaTh MPAaBHIBHBIX BBIBOJIOB: €CIIH,
OITBITHI, K3MEPEHHUS, BEIUMCIICHHS, HAOJIOICHUS TIPOU3BOAMINCEH HEPABUIILHO.



JlaGopaTopHbie padoThbI

JlaGopaTopHnasi pabora Ne 3
Omnpenenenue NOBEPXHOCTHOIO HATSIZKEHH S sKUAKOCTH.

Henbp 3aHATHS: HAYYUTHCS ONPENEIATH IOBEPXHOCTHOE HATSDKEHHE BOJBI
METO/IOM OTPBIBA PAMKHU.

Ilepen HauyanoMm 3aHATHS HEOOXOAUMO 3HATh: ONpEIClIeHHEe U (QOopMyIy
MTOBEPXHOCTHOT'O HATSHKEHUS BOJBI METOJIOM OTPBIBA PAMKHU.

Ilocsae 3aHATHA  HEOOXOAMMO  yMeTh:  ONpPENENsATh  KO3(PPUUUEHT
MOBEPXHOCTHOTO HATSOKEHUS C HUCIOJIb30BaHUEM (POPMYJIBI  OBEPXHOCTHOTO
HATSKEHUS.

Oo6opynoBanme: xoMnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xanue u Teopusi.

Y  BCAKOHM JKHOKOCTM — CYLIECTBOBAHHME CBOOOJHONM  IIOBEPXHOCTH.
MornekynspHOE JaBlieHUE HANPAaBJIE€HO BHYTPb KHUAKOCTH, MNEPIEHIUKYISIPHO K
CBOOOTHOM MOBEPXHOCTH.

Cubl TOBEPXHOCTHOTO HATSXKEHUS B JIFOOOM TOYKE MOBEPXHOCTH HampaBICHBI
M0 KacaTeJbHOM K HEH W MO HOpPMalu K JIOOOMY 3JI€MEHTY JMHHH, MBICICHHO
IIPOBEICHHON HA IOBEPXHOCTH JKUJIKOCTH.

KosdpduuuenT 1NOBEPXHOCTHOrO  HATSKEHUS  YUCIEHHO paBeH  CHIIE
MOBEPXHOCTHOTO  HATSDKEHHWsA, JCHCTBYIOIIEH Ha €OUHUIYY JUIMHBI  JIUHHH,

F
pasenAroIEei MoBepXHOCTh Ha yacTh: ~ £ (1)

B cucreme CHU kod3(pGUIMEHT MOBEPXHOCTHOTO HATSIKCHHS o U3MEPSICTCS B
H/m.

KoaddurmenT moBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPHUPOIBI KUIKOCTH. A
3aBUCUT Tak)Ke OT TOTO, Kakas cpelaa HaXOIUTCS HaJ CBOOOTHON TMOBEPXHOCTHIO
KUJIKOCTU. CHEACTBUEM CHJIBI TMOBEPXHOCTHOIO HATSDKEHUS, JCHUCTBYIOIIEH Ha
SAVHMITY TUIOMAAN TIOBEPXHOCTHOTO CJIOS, SIBJISICTCSI MOJIEKYJISIPHOE JaBJICHHE.
KoahpurmenT moBepXHOCTHOTO HATSHKEHUS MOYKHO OMPEISTUTh IMyTeM H3MEPCHHUS
CHJIBI, KOTOPYIO HY)KHO TIPHIIOKHUTH NEPICHAUKYJIIPHO K TTOBEPXHOCTH JKHJIKOCTH JIJIS
OTPBIBA PA3JIUYHBIX TBEPJABIX TEJ OT ATOM MoBepxHOCTH. Eciu cuna, neficTByromnias Ha
TEJI0, paBHA 10 BEJIUYMHE CHUJIE TTIOBEPXHOCTHOTO HATSHKEHHMS, TO TE€JIO OTOPBETCS.

OmauM U3 croco0oB M3MepeHus: KOd(P(GUIIUEHTa G SBISETCS METOJ OTphIBA
koJiblia. Kojblio, M3roToBIeHHOE U3 MaTepHraia, XOpoIlo CMaYMBAEMOr0 KUJIKOCTBIO,
MPUBOJNUTCS B CONPHUKOCHOBEHHE C €€ TIMOBEPXHOCTHIO. PaccMOTpWM KOMBIIO C
BHEITHUM JuaMeTpoM d; 1 BHYTPEHHHM auaMeTpoM d, , Kacaromieecss MOBEPXHOCTH
>KuakocTH. ToJmmHa Konba b .




HpI/I MNOAHATHUH KOJIbIIa C IIOBCPXHOCTHU IIPOHUCXOAWUT PA3PbIB IMOBCPXHOCTHU
KUAKOCTHU IIO KPpOMKaM KOJIbIIA. I[JII/IHa rpaHuIbI IIEPEA OTPLIBOM KOJIbLA, I10 KOTOpOﬁ
IMPOUCXOAUT PA3pbIB ITIOBEPXHOCTHU, COCTABIIACT

L=nld + d) =nld +(d - B)=2a(d - B =2nld, +ﬁ. 2)
W3meputs cuity F, HEOOXOUMYIO JUIsi OTPhIBA KOJIbIA, MOXHO 10 Gopmyre: . . .
3),
e A — CpeHee YJTMHEHUE PYKUHBI B MOMEHT OTPbhIBA KOJIbIIA.

[TpyHiunuanbHas cXeMa YCTAaHOBKM JJisi  OmpejeneHus KodpduuueHTa
MOBEPXHOCTHOTO HATsHKEHUS M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH

K npyxuHe noaBemmBaeTcsi MeTaLIMUECKOE KoJibLlo. Ilepes HauamoM Kaxxaoro
OMBITA KOJBIO MPOTUPAIOT U MPOCYIINBAIOT. BpalieHneM BUHTA OMyCKaeM KOJIbIO 10
CONPHUKOCHOBEHHSI C MOBEPXHOCTHIO JKUJIKOCTH, MPU 3TOM HYKHO CIEAUTH, UYTOOBI

JKHUIKOCTH HE KAcaJCs CTOJIMK JjIsl PA3HOBECOB, BIIMCAHHBIN B KOJBIIO.
Mowt x' elIBF xv vikeo X V7 elibre x' COB X Mon: X ¥ G eam- X ¥ G ypas XY\K/ Ypae X ¥ G B)M: x' Cnoc X ¥ G onep xwu
v S - - - T ; YO nucanue YCTAHOBKH

< C | ® mediadidaktikaru/m o
e e ‘ BHUPTYAJIbHOM
; ; JladopaTopHOU
S ' ] padoThI
Tenu e DKCrepuMeHTAIIbHAsS
B yCTaHOBKa
- : ' b= 71 npecTaBiIcHa Ha
= pucynke. B mpasom

h= 2 T MM

2.02. Mposepka &= = ey HI/I)KHCM yrﬂy I[aHa
3aKoHa u3o0apHom Ax=| 0 3 MM

npouecca lei- HaHeHB <<>I<I/IHKOCTB>>,

Nroccaka cBipoc
L o

AT — L. ; Ha  KOTOpOHM  MOXKHO

3akoHa Wapna L 1

M30XOpHOM Npouecca = KuakocTs

2.04. Onpegenenue 'E’ » B0fa BBI6paTB pOI[

ENbHOIA
YA Macno

TeNmoeMKoCTH )I(HHKOCTI/I.

TBEDﬂb\X TN _ ¥epOCHH i
e —' Hocepeusie,
e HaXOI[I/ITCH IIAHCIIb

CTpaxnupl caitta
Mo# npocpune

Ofwee l
2.01. Mposepka
3aKoHa
U30TEPMUYECKOTD
npouecca Boi.

2.06. Onpegenenne
TeMneparypHoro

EEETIYI I T <11apaMETPhl TPy KHUHEI

U koipna». Ha wHen
MOYXHO MEHATh KOA(P(GUIIMEHT >KECTKOCTH TPY>KHUHBI, JTUAMETP KOJbIA M TOJIIUHY
KoJbIa. HaBeast Ha KONBIO M YACP)KHUBas MPaBYIO KHOIKY MBI MOKHO IPUBECTH B
JBIDKCHHUS KoOJbIla. J[7s TOoro, 4Tro0 MPUHUTH B HMCXOJHOE IOJIOKECHHS HEOOXOIUMO
Ha)XKaThb Ha KHONKY «cOpocy». Vcronb3ys NMpeacTaBICHHYIO YCTaHOBKY, JOCTHTAETCS
11€J1h TIOCTABIICHHOM JTa00paTOPHOU PabOTHI.



Il1aH BBINOJHEHUS PA0OTHI
1. TIlepeitnure 1o  ccbuike https://www.youtube.com/watch?v=9pcaBm21J{8 u
MPOCMOTPUTE  BHUACOYPOK KOTOPBIM TMOSCHUT, KakuM oOO0pa3oM MPOBOJAUTCS
nabopaTopHasi paboTa B peasIbHbIX YCIOBUSIX.
2. Ilepeitaute mo cewuike http://mediadidaktika.ru/mod/page/view.php?id=346
Y BBIINOJIHAMTE MOCJIEN0BATEIBHOCTD JAEUCTBUM, ONIMCAHHBIX HUXKE.

3ananme. Onpedenenue noGEPXHOCMHO20 HAMANCEHUA 600bl, MAC/IA, KEPOCUHA.

1. 3anycTUTh BUPTYalbHBIA CTEH]

2. BoiOpath uccneayeMyto )KUIKOCTh U3 TPEX BO3MOXHBIX: BOJIA, MAclI0, KEPOCHH.

3. VYcraHOBUTH mapaMeTpbl KOJIbLIA U TMPYKHHBL: KECTKOCTb k, BHYTPEHHUI
TMaMeTp di, TOJIUHY KOJIbLIA /1 (8b100p OaHHbIX GeIUYUH HA 8aude YCMOMpPeHUe)

4. OnpenenuTts IJIMHY TPAHUIIBI pa3pbiBa MO OJHOMY U3 PaBEHCTB B popmyiie (2)

5. IlpuBecTy KOJbLIO B COIPUKOCHOBEHHUE C )KUIKOCTHIO Ax = 0.

6. MeyieHHO MOJAHMMATh KOJIBLIO, NpHIaBasl NpUpaAlIEHUE CHKATUIO NPy UHBI Ax 0.
3adukcupoBaTh MOKa3aHUE AX B MOMEHT OTPbIBA KOJIbLIA.

7. Haxatp kHOTIKY «cOpocy. [Iponenats ombiT 3—5 pas.

8. PaccunTaTh CpeIHIOIO CHUJy YIPYTOCTH, KOTOpasi B MOMEHT OTpbIBa KOJbLA paBHA
CUJIE TOBEPXHOCTHOTO HaTsKEeHUs 1o Gpopmydie (3)

9. Paccuunraiite K03 (PUIMEHT MOBEPXHOCTHOIO HATsKEHUA 110 popmyie (1).

10. Pe3ynbTaThl U3BMEpEHU 3aHECUTE B TAOIUILY (pacuemvl HUdHCE 3aNUCAHbI OOIHCHbL
00513amenvHo).

11. PaccuntaTh NOTpEMIHOCTD U3MEPEHUN.

No k, d], dz, h, AX, Ax L, F, ﬁ, Or AO, &,
i | O M (v MM M| M H [HwM|HwM|HM |%
1
2
3

12. CpopmynupoBaTh BHIBOJIBI.

KoHTpoJsbHbIe BONPOCHI

1. B Kaky1o CTOpOHY JE€WCTBYET CHJIa TOBEPXHOCTHOTO HATSIKEHHUS ]

2. OOBSICHUTH SBJICHUE MOBEPXHOCTHOTO HATsDKEHUsA. UTO Ha3bIBaeTCs
K02 (P HUIIMEHTOM MOBEPXHOCTHOTO HATSKEHUS?

3. Kakue KOCBEHHBIE METO/IbI OTIpEIEIICHUS koapunrienTa
MMOBEPXHOCTHOTO HATsOKEHUS! Bbl 3HaeTe, ux cyTh?

4. OObACHUTE MOAHATUE U OIYCKAHHE KUJIKOCTEH B KAaMJUIIPHBIX TPYOKax,
MO>KHO JIM OINIPEACIIUTD o , UCTIONb3Ys KaMWUISIpHbIE TPYOKH U Kak?

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ouenku:



— OneHKa «5» CTaBUTHCS, €CIU YYAIIUHCS BBIMOJIHSAET padOTy B MOJHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  TMOCIEIOBATEIbHOCTH  MPOBEACHUS  OMBITOB U
U3MEPCHUI;,  CaMOCTOSITCIbHOH  palMOHAJIBHO  MOHTHPYET  HEOOXOIUMBIC
000pyI0OBaHUE; BCE OMBITHI MPOBOAUT B YCJIOBHSIX M PEKHUMax, 00€CIEeUMBAIOIINX
MOJIyYeHHE MPaBUIBHBIX PE3YyJIbTAaTOB W BBIBOJOB; COOJIIOAAET TpeOOBaHUS MPaBUII
0e30macHOCTH TPyJa; B OTYETE NPABWIBHO U aKKypaTHO BBITIOJHSET BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YEPTEKU, TpaduKH, BEIYUCICHUS;, TPABUILHO BBITIOJIHIET aHAU3
MIOrPELTHOCTEM.

— Omnenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OIEHKH «5», HO OBLIN
JOMyIEeHbl [Ba-TpU HeAodeTa, He Oosnee OAHON HerpyOol OmMOKM U OJHOTO
HEeJ0YeTa.

— Omenka «3» craBuTCS, eciau paboTa BBINOJHEHA HE TMOJHOCTHIO, HO 00beM
BBITIOJITHGHHOH YacTH TaKOB, IIO3BOJIICT TIOJYYHTh TPABHIBHBIE PE3yJbTaThl H
BBIBOJIBI: €CJTM B XOJI€ TIPOBEJICHHUS OIBITA U U3MEPECHHUH ObLUTH JOMYIIEHBI ONTHOKH.

— OmeHka «2» craBUTCS, €ciM paboTa BBINOJHEHA HE MOJHOCTBIO U 00BbEM
BBITIOJITHEHHOM dYacTH pabOT HE MO3BOJAT CHeNaTh NPAaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCICHUS, HAOIIO/ICHUS TPOU3BOAMINCH HETIPABUIIBLHO.

KonTpoabnas padora Ne 2
o pa3neny «MoJieky/ispHast GU3UKA U OCHOBbI TEPMOIMHAMUKH

1 BapuanT

1. I'a3 B konmnuectBe 1000 monei npu nanennun 1| MIla umeer remneparypy 100° C.
Haiitu 00beM raza.

2. Ilpu xakoi TemmepaType CpeiHssl KHHETHYEeCKasi DHEPTUsl MOCTYIATEIbHOTO
JIBUKEHUS MOJIEKY ras3a pasHa 12,42-10-21 JTx.

3.UeMy paBHa BHYTPEHHsISI SHEPTHS 5 MOJIb OJJHOATOMHOTO Ta3a Mpu TeMrneparype 27°
C?

4. I'azy niepenano koaumyectBo TermaoTel 300 /X, ero BHYTPEHHSIA SHEPTUS
yBenunuuiack Ha 200 [[x. Uemy, paBHa paboTa, COBEpIICHHAs Ta30M?

5. TennoBo# ABUTraTEIb MOIYYaET OT HAarpeBaTess sHepruto, pasuyto 1000 Ix, u
oTaaeT xonoamibHUKY 3Hepruto 800 JIx. Uemy paen KIIJ[ rerioBoro npurarens?

2 BapMaHT

1. Paccumuraiite TeMneparypy, Ipu KOTOPOM HaxOAATCA 2,5 MOJIb ra3a, 3aHUMAIOLIETO
o0neM 1,66 1 n Haxoasmierocs noAd AaBieHuem 2,5 Mlla.

2. Ilpu Temneparype 27°C gaBienue rasza B 3akpbiToM cocynae 75 klla. Kakum Oyaer
JaBJICHUH Npu Temneparype -13°C?

3. KakoBa BHyTpeHHss 3Heprus aprona maccoi 200 r npu temnepatype 17°C?
(MounsipHast macca aprona 40 r/MoJib)

4. Onpenenuts BHYTPEHHIOK SHEPTUIO OAHOATOMHOTO UACAIBHOIO T'a3a €CIIU OH
nosty4ymi1 komudectBo TertoTsl 1000 [Ix u coBepimi npu 3Tom padoty 400 JIx.



5. TenoBo# ABHUraTeNb 3a [MUKII MOJYYaeT OT HarpeBaTesns 3Hepruto, papHyto 1000
JIx, u otnaer xonoauinbHUKY dHepruto 700 k. Yemy pasen KIIJ[ remioBoro
IBUTATENA?

3 BapuaHT

1. B 6ammone o6bemom 100 i1 HaxoguTes 2 T Kucaopoja mpu Temieparype 47°C.
KakoBo naBnenue ra3a B 6awtoHe? (MoJsipHas Macca Kuciaopoaa 32 r/MoJib)

2. OnpenenuTb CPEeJHIO KHHETUYECKYIO SHEPTHUIO OCTYNATENBHOTO JIBHIKEHHUS
MoJieKyJ raza npu 17°C.

3. KakoBa BHyTpeHHss 3Heprus 10 MoJib 0THOATOMHOTO HeanbHOro rasa npu 127°C?
4. Ilpu cooOuieHnu ra3y KoaudyecTna TermioTel 6M Ik OH paciiupuiics U COBEPIIMII
paboty 2 M/Ix. Haiinure n3aMeHeHUU BHYTPEHHEW SHEPTUU raza. Y BeIMYMIach OHa
WJIM YMEHBIINIIACH?

5. Uemy paBen MmakcumanbHbiii KIIJI naeanbHOro TEIJIOBOrO ABUTATENs, €CIU
TemIieparypa HarpeBatensa paBHa 455°C, a xonoawibHuka — 273 °C?

4 BapuaHT

1. Haiimute o0beM Bogopoaa maccoi 1 kr npu temmneparype 27°C u gasnennn 100
klla. (MossipHast Macca Bojopoja 2 1/MoJib)

2. Beruncnute n3aMeHeHne BHYTPEHHEH SHEPTrUur BOIOPO/1a, HAXOASIIETOCs B
3aKpBITOM cocylie, ipu ero HarpeBanuu Ha 10°C. Macca Bogopoza 2 Kr, MOJisipHas
Macca Bojiopoja 2 r/Mob.

3. I'a3y nepenano konnyectBo TerioTel 300 /X, U IpU 3TOM OH COBEpLIMI paboTy
100 Ix. UeMy paBHO U3MEHEHNE BHYTPEHHEN DHEPTHUU ras3a’?

4. B xanwuisipHoi Tpyoke paauycom 0,55 MM KUIKOCTb MOIHSIACH HAa BRICOTY 11
MM. Haiitu ko3 puiiueHT moBepXHOCTHOT'O HATSKEHUS KUAKOCTH. [[10THOCTH
sxuakoct 800 xr/m3.

5.TermmoBoi qBUrarens coBepiaet 3a uki padory 100 Ix. Kakoe koaudyecTBo
TEIUIOTHI MOJYYEHO MpU 3TOM OT Harpesatens, ecinu KITJ[ neurarens 20%°?

S BapuaHT

1. KakoBa Temnieparypa raza npu aasienuu 100 klla u koHIIeHTpanuu MOJIEKy
1025 m-3?

2. Onpenennure KOHUEHTPALUIO MOJIEKYJI ras3a, Haxoasamerocs nox nasinenueM 200
klla npu remneparype 300 K.

3. Kak u Ha CKOJIbKO U3MEHUJIACh BHYTPEHHSISI DHEPTUS T'a3a, €CIIU [IPU €ro
annabaTHOM CKaTHM HaJ HUM Oblia coBepiueHa padora 200 Jx?

4. I'a3y nepenano konnyectBo TeruioTel 100 J[>k, ero BHyTpeHHs SHEPrus
yBenuuuiack Ha 50 k. Yemy, paBHa paboTa, coBeplIeHHas Ta30M?

5. Makcumanbnbiii KIIJ] naeansHoro temioBoro asuratens paseH 20%. Halinure
TEMIIEpATypy HarpeBaTesl, €y TeMiieparypa xoiaoauibHuka 27°C.

Konrponupyemsie komnerennnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;




Kpurepun ouenku:

- «5» cTaBUTHCS 32 pabOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJ0UETOB.

- «4» cTtaBUTHCS 3a PabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJIWYHH B HEH HE
OoJiee oJIHOM Tpy0OIl U OJHOM HerpyOoi OMMOKU U OJHOTO HeJoueTa, He 0ojiee Tpex
HEJI0YETOB.

- «3» CTaBUTKCS, €CIU CTY/ICHT MPABWILHO BHITIOJIHUI HE MeHee 2/3 Bceil paboThl Uiu
JIOMYyCTUJ He OoJiee OHOM rpy0Ooil OmMOKM M NBYX HEIOYETOB, HE Oojee OHOM
rpyooii M OmHOW HEerpyool omuOKd, HEe OoJjiee Tpex HerpyObIX OMMOOK, OJTHOU
HEerpy0o0ii OIMOKHN ¥ TPeX HEI0YETOB, MPU HAMMYNU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CJIM YHUCIIO OMMUOOK W HEAOUYETOB MPEBHICHIIO HOPMY OIICHKH «3»
WJIM MPABUJIBHO BBINIOJHEHO MeHee 2/3 Bcel paboThI.

Paszgen 3. DiekrpoanHamMuka
Tema 3.1. DiekTpuueckoe moJie

Ycrublii onpoc (YO)
1. Yrto Ha3bIBatOT 2JiekTpu3aiueit Ten? CrnocoObl 31eKTPU3alUH.
2. UeMm oOTAMYAETCA HIEKTPOCTATUYECKOE B3aWMOJIEUCTBUE OT BCEMHUPHOIO
TATOTEHUA?
3. DnektpoMerp. Uem omnpenensieTcsl 3Ha4€HHUE SIEKTPUUECKOTO 3apsiaa?
4. 3aK0oH COXpaHEHUS AIEKTPUUYECKOro 3apsaa. M3omupoBanHas cucrema.
5. 3akon KyioHa.
6. Kak HampaBiieHa KyJIOHOBCKasl CUJIa U KAKOMY 3aKOHY OHA MOJIUYMHSETCS?
7. EnuHMIA 3neKTpuyeckoro 3apsana. Yro npuanmaercs 3a 1Kn?
8. B 4em coCcTOUT NpUHITUIT CYyNIEPHO3ULIMU? (JJ1s1 CUJTBI U HATIPSIKEHHOCTH )
9. Iloka3aTp Ha pUCYHKE.
10.2nexTpuueckoe mosie U ero cBoicTBa. CyIIECTBYET JM JJIEKTPUUECKOE MOJIE
Pa3JINYHBIX UCTOYHHKOB B OJHOM M TOH K€ TOYKE M KaK OHHM JIEUCTBYIOT Ha
ANEKTPUUYECKUE 3APSAIbI?
11.HanpsixenHocTh nosst. EquHuna Hanps>keHHOCTU. 3aBUCHUT JIU HAIIPSKEHHOCTh
12.monst oT mpoOHOTO 3apsijia MOMENIEHHOTO B JaHHYIO TOYKy mossi? Ot 3apsija,
CO3JA0LIEro MoJIs?
13.YTo Ha3bIBaeTCs JIMHUEH HAMPSKEHHOCTH 3JeKTpuueckoro noust? Ilokazats Ha
PUCYHKE pacOpeliefieHHe JIMHUA HaNpsSiKEHHOCTH BOKPYT  yYEAMHEHHBIX
TOYEYHBIX 3apsiIoB. MOTYT JIM OHU MEPECEKAThCS WM KacaThCs APYT Apyra?
14.Yto Ha3pIBaeTCsI OQHOPOIHBIM JJIEKTpUUYECKUM MojeM? [loka3aTe Ha pUCYHKe
pacripeiesieHue JUHUNA HaNPSHKEHHOCTH OJTHOPOJHOTO 3JIEKTPUUECKOTO MOJIS.
15.byaeT nu 3apsHKeHHOE TENO B DJICKTPUUYECKOM T0JI€ 0053aTeNIbHO JBUTATHCS 110
JUHUSM HaNpsOKEHHOCTH ATOTO TMOJisA, €CJIM HUKAaKue JApYyrue CHIIbI HE
NEUCTBYIOT?
16.YTo Ha3bIBaeTCA MOBEPXHOCTHOW IUIOTHOCTBHIO 3apsA/ia, JIUHEWMHON MIIOTHOCTHEO
3apsijaa?
17.HanpsiKk€HHOCTh TOJSI MEXKIYy Pa3HOMMEHHO 3apsSKEHHBIMU IUIACTHHAMH, BO
BHEIIIHEM IIPOCTPAHCTBE.



18. Hanps>keHHOCTh TOJIsI pAaBHOMEPHO 3apsKEHHOM c(epruyecKkod MOBEPXHOCTH,
Ha PAacCTOSIHUM OT C(epuyecKod TIOBEPXHOCTHU, B JIFOOOW TOYKE BHYTPH

PaBHOMEPHO 3apsKEHHOM Cephl.

19.Kakue mons Ha3pIBalOTCA MOTCHHHaNbHBIMU? UYemy paBHa paborta

QJICKTPUYICCKOI'O ITIOJIA ITPH IICPCMCIICHUU 3apAaaa I10 SaMKHYTOﬁ TpaCKTOpI/II/I?

20.BeiBosi  opMysibl  pabOTHI  AIEKTPUYECKOTO TIOJISI TOYEYHOTO 3apsijga MpHU

nepeMeNIeHUH MPOOHOTO 3apsiia U3 OJJHON TOYKH TOJIS B IPYTYIO.

21.Yemy paBHa MOTEHIUATbHAS DJHEPrUs B3aUMOJCHCTBUA JABYX TOUYEHYHBIX
3apsaoB? CBs3b MEXKAy pabOTON MO MEPEMENISHUIO 3apsiga U MOTCHIIUATbHON

JHEprueu.

22.Yt0 Ha3pIBa€TCs NOTEHHHAIOM »3yekTpudeckoro mons? I[loreHuman mnoss

TOYEHHOTO 3apsiia.

23.Kak cBsi3aHa pa®oTa Npu MepeMEIeHUH 3apsiia B 3JIEKTPOCTATUYECKOM I0JIE C

MOTEHI[MAaJIaMi B HAYAJIbHON M KOHEYHOM TOYEK TPACKTOPHUU?

24.Yt0 Takoe OHKBUMNOTEHIHAIbHAA MOBEPXHOCTH? Kak pacmnosiokeHbl JUHUU
HaNpsHKEHHOCTH DJICKTPUUYECKOTO TOJIs IO OTHOLICHUIO K 9KBUIIOTECHIIMAIbLHBIM

MTOBEPXHOCTSIM?

25.Kak onpeaennuTb NOTEHIUA PE3YyAbTUPYIOLIErO 3JIEKTPUUECKOTO MO, €CIU B

I[aHHOﬁ TOUYKC JJICKTPHUYCCKUC I10JIA CO3JaHbl HCCKOJIbKMMHA 3ap5maMH‘?

26.IloueMy BHYTpM NPOBOJHHUKA BCE€ TOYKH HMEIOT OJMHAKOBBIM MOTEHIIHMAI,

paBHBII NOTEHLIHATY HA IOBEPXHOCTH 3TOr0 MPOBOAHHUKA?
277.KakoBbl MEXaHU3MBbI NOJIIPU3ALMH TUIIEKTPUKOB?

28.Jly14 4ero npenHa3HavYeHbl KOHAECHCATOPBI? UTO HA3bIBAETCS AIEKTPOEMKOCTBIO

KoHzaeHcaropa? DopMylibl.

29.0OHeprusi 3apspKEHHOrO KOHAEHcAaTtopa. [IIOTHOCTE 3HEpPrum 3JIEKTPUYECKOro

11oJs1. DopMyIIbl.
30.opmynel I ONPENENEHUS  €MKOCTH U1 IapajuleIIbHOTO
IIOCJIEIOBATEILHOTO BKIIFOUEHUS.

Konrponupyemsie komnerenunun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

TIOJIHO PACKPBITO COJICPKAHUE MAaTEpHUaa

YETKO M MIPaBWJIHHO JAaHbI ONIPECICHUS U PACKPBITO COJIEpKaHUE TTOHITUI, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS IOKA3aTeJIbCTBA UCTIOJIB30BaHbI pa3IMYHbIC YMEHUS, BHIBOJIbI U3 HAOIIOICHHUIA,
OIIBITOB

OTBET CaMOCTOATEJIbHBIN, HCIOJIb30BaHbI paHee MPUOOPETCHHBIE 3HAHUS.

OtmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MAaTEpUAIIA

B OCHOBHOM IPABWJIBHO JIAHBI ONPEACIICHUS OHATUN U UCIIOJIb30BAHBI HAYUYHBIE
TEPMHUHBI.

OTBET CAMOCTOSITEIbHBIN
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ompeIeSICHHs TOHATUN HETIOJHBIE, TOMYIIEHb HE3HAYUTEIbHBIC HAPYIIISHUSI
MOCJICTIOBATEILHOCTH U3JIOKEHUS, HEOOBIITNE HETOYHOCTH MPH UCTIOJIB30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIICHUSX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHUMAIOIITUH)

Otmetka «3»

YCBOCHO OCHOBHOE COJICp)KaHHE YUeOHOI0 MaTepraiia, HO U3JI0KEeHO (hparMEeHTapHO,
HE BCerja Iocie10BaTeIbHO

oTpeieSIeHUs TOHATUH HEIOCTATOYHO YETKHE

HE MCIIOJIb30BaHbBI B KAUYECTBE JI0KA3aTCILCTBA BEIBOIBI M OOOOIICHHS U3
HaOII0/ICHUM, TOMYIIECHBI OITMOKH MPU UX U3JI0KEHUH

JOTYIIEHBI OITMOKY ¥ HETOYHOCTH B UCIIOJIB30BaHUN HAYYHON TEPMUHOJIOTHH,
onpeiesIieHUe MMOHITUI

MPaBUJIbLHBIC U YETKHUE OTBETHI Ha BOIPOCHI HABOJISAIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHe YU4eOHOTO MaTepHalia He pacKphITO

HE JJaHbI OTBETHI HA BOIPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOTYIIECHBI TPyObIe OMMUOKHU B ONIPEACIICHUH TTOHSATHUH, PY UCIIOJI30BaHUN
TEPMHUHOJIOTHH.

TectupoBanmue (T)

1. MCTOYHMKOM 3JIEKTPOCTATHYECKOTO OIS ABISETC ...
A. IloCTOSHHBIN MarHuT.
b. ITpoBOAHHUK C TOKOM.
B. HenoaBuxkHBINM 3NEKTPUUECKUI 3apsI.
I'. JIBMKyILIHICS 3TIEKTPUYECKUN 3apsl.

2. Kakoit u3 rpaukoB Ha PUC. COOTBETCTBYET 3aBUCHUMOCTH MOAYJIA KYJIOHOBCKOM
CUJIbI, JICUCTBYIOIIEH MEXAY ABYMsI TOUCUHBIMM 3apsJiaMH, OT PACCTOSHUS MEXITY
3apsgaMu’?

F ‘rF F F
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A.l. b.2. B3.T.4.



3. B oHY U Ty %€ TOYKY OJJHOPOJHOIO 3JEKTPUYECKOTO TOJISI BHAYAJIE TTOMECTHUIIN
IIPOTOH, a 3aTéM — DJJIEKTPOH . BenuuyumHa KyJIOHOBCKOW CHWIIBI, ACHCTBYIOLIEW Ha
4acTumys, ...

A. He n3meHunace.

b. YBenmnuniace.

B. YMenpmnmnace.

I'. Brauane yBennuuiiace, a 3aT€EM YMEHBIINUIIACS.

4. Kak u3MEHUTCS CHJa KYJOHOBCKOTO B3aWMOJICUCTBUSL JIBYX TOYEUHBIX
HETIOJIBI)KHBIX 3aPAJIOB MPU YBEIIMUYECHUH PACCTOSHUS MEXy HUMU B 4 pa3a?

A. YBenuuurcs B 4 pasa.

b. YMenbmutcs B 4 paza.

B. YBemnuurcs B 16 pas.

I'. YMenbmutcs B 16 pas.

5. Kak u3MeHHMTCS cuia 3JEeKTPOCTATHYECKOTO B3aMMOJEHUCTBUSI JIBYX TOUYEUYHBIX
HEMOABM)XHBIX 3apsI0B MPU MEPEHECEHUHU UX U3 BaKyyMa B Cpely C JTUIEKTPUUECKOU
MIPOHUIIAEMOCTHIO 81, eclii pacCTOSIHUE MEXIAY HUMH OCTAETCSI TPEKHUM?

A. He uzmenurcsi.

b. YMmenbmutes a 81 pas.

B. YBemuuutcs B 81 pas.

I'. YMenbmutes B 6561 pas.

6. Ha puc. npuBeneHo rpapuyeckoe n300pakeHHe 3JIEKTPUYECKOr0 MOJIsl C TOMOUIBIO
JUHUNA HanpspkeHHOCTH. Ha  KakoM W3 PUCYHKOB  HM300paK€HO  OJHOPOJHOE
AIEKTPUYECKOE MOJIE?

o[+ + |H I+ *\//ﬁ»—,\\
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7. Kak U3MEHUTCS IO MOAYJIFO HANPSIAKEHHOCTD 3JIEKTPUUYECKOTO MOJIA B JAHHOW TOUKE
IIPY YMEHBILIEHNUH 3apsJa, CO3JA0IIEro noJie, B 3 paza?

A. YMenbmuTcs B 3 pasa.

b.YBemuuurcs B 3 pasa.

B. YMensbmutes B 9 pas.

I'. He usmenurcs.

8. Pa3HocTh moOTEeHIMAIOB MEXay oOkmaakamu KoHaeHcaropa 200 B. DnexkTpon
repeMeInaeTcsl U3 TOYku 1 B TOUKy 2 Tak, Kak IoKa3aHO Ha puc. Uemy paBHa paboTta
T10 TIEPEMEIIESHHIO JICKTPOHA U3 OJHOM TOYKH IOJIS B APYTYIO?

Q —

2

R —




A. 200 IIx.

b. 0.

B. 320*%10™" JTx.

. 320*%10" JTx.

9. Ha puc. m300pak€eHO OTHOPOIHOE JJICKTPUUECKOE IMOJIE W TPOTOH. B kakom
HaIpaBJICHUH Ha MPOTOH JICHCTBYET CHJIA U KAKOB XapaKTep JBMIKEHUS YaCTHUITHI?

—»
E <
JETX:
A. BreBo, paBHOMEpPHOE. p
b. Bneso, - PaBHOYCKOPEHHOE.
B. Bmpago, PaBHOMEPHOE.

I'. BipaBo, paBHOYCKOPEHHOE.

10. 3apsig konnencaropa 0,4 MK, Hanpsbkenue mexay ooknaakamu 500 B. DHeprus
3apsKEHHOTO KOHJIEHCATOpa paBHA ...

A. 0,1 JTx.

b. 0,2 JIx.

B. 100 [Ix.

I'. 200 JIx.

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kuaiou K Tecry:

Ne Bompoca 1/12/3|/4/5/6|7(8(9 |10

IpaBuiapnbiii | B|I' A /T''B/B/A|B| b | A

OTBET

Kputepuu oneHKH:

— «2» BBICTaBIISIETCS 00yUarOIIeMyCsl, €I HaOpasl MeHee 4 0alioB,;
— «3» BbICTaBIISIETCA 00yUaronieMycs, 3a 5-6 0aJoB;

— «4» BBICTABIISIETCS O0yUaromeMycs, 3a 7-8 0aios;

— «5» BBICTaBIIsIETCS 00yUaroniemycs, 3a 9-10 6aos.

3ananus 15 caMocTosATeIbHOI padoTsl (CP)



Tembl 3cce (pedepaToB, 10KJIA10B, COOOIICHU)

9.

e A S

DNeKTpUuYeCcKue 3apsbl.
DIeMEHTapHBIA dJIEKTPUYECKUN 3apsia.
3aKOH COXpaHEHUS 3apsiaa.

3akoH Kynona.

DIIEKTpUYECKasi TOCTOSIHHAS.
DIIEKTPUUECKOE MOJIE.

HanpsskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpuHIMIT CynEepIIO3ULIMU MOJIEH.
IIpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

10.IM371€KTPUKH B SJIEKTPUUECKOM IIOJIE.

11.TTonsipu3zanust AUIEKTPUKOB.

12.PaboTa cuit 371€KTpOCTaTUYECKOTO OIS,

13.1Torenuman. Pa3HOCTh NOTEHIIMAIIOB.

14.OxBUTIOTEHIIMATBHBIE TOBEPXHOCTH.

15.CBsA3p MEXy HANPSKEHHOCTHIO U PA3HOCTHIO IMOTEHIIMAJIOB JJIEKTPUYECKOTO

ITIOJIA.

16.9nexrpoeMkocTs. KoHaeHCAaTOPHI.
17.Coenunenne KOHACHCATOPOB B OaTapero.
18.2OHeprus 3apsKEHHOTO KOHAEHCATOPA.
19.2Heprust 31eKTPUIECKOTO MO,
20.EquHUIBI 2JIEKTPOEMKOCTH.
21.ITpuMeHeHNEe KOHAEHCATOPOB.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpHUaIa

YCTKO U IIPABUIIBHO OdAHBI OIIPCACIICHUA MU PACKPBITO COIACPIKAHHUC HOH}ITHP'I,
BCPHO HCIIOJIb30BAHbI HAYYHBIC TCPMHWHBI

JUISL  JIOKa3aTeNbCTBA HCIIOJIB30BAaHbl  PAa3JUYHBIC YMEHHUSA, BBIBOJBI U3
HaOII0JICHUH, OIIBITOB

OTBCT C&MOCTOHTCHLHBIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHI>I€ 3HaHU.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KAHUE MaTepurasa

B OCHOBHOM IIPABWJIBHO [IaHBI OIPEACICHUS TOHITUW W HCIOJb30BaHbI
HAy4YHBIEC TCPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEJICIICHUS] TIOHATUWA HEMOJHBIC, JOIMYIIEHbl HE3HAYUTEIIbHBIE HapPYILICHUS
MOCJICIOBATSIILHOCTHU U3JI0KCHUS, HEOOIBIIINE HETOYHOCTH pu
WCIIOJIb30BaHNN HAYYHBIX TEPMHUHOB HIIH B BBIBOJAX M 00OOIICHUIX



® T[pPaBWIbHBIC U YETKHUE OTBETHI HA BOMPOCH! YTOUHSIONIETO XapakTepa (MO3UIUs
TTOHUMAIOIITU )

Otmetka «3»

® YCBOCHO OCHOBHOE COJEp)KaHHE Y4eOHOro MaTepuaia, HO H3JI0KEHO
(dbparMeHTapHO, HE BCer/ia MOC/e0BaATEIBHO

® OINpeAcseHUs NOHATUN HEJOCTaTOYHO YETKUE

® HE HCIOJb30BaHbl B KAaueCTBE JI0KA3aTEJbCTBA BBIBOJABI M OOOOIIECHUS U3
HaOJII0JICHU, TIOMYIIECHBI OMTMOKH MPU UX U3JI0KESHUH

® JIOMYIIEHBI OMMOKN U HETOYHOCTH B UCIOJIb30BAaHUU HAYYHOW TEPMHUHOJIOTHH,
ONpPEAECICHUE MOHATHI

® [paBWIbHBIE M  YETKHUE OTBETHl HA  BONPOCHI  HABOJAIICTO U
KOHKPETHU3UPYIOIIETo XapakTepa (MO3ULHs KPUTHK)

OtMmeTka «2»

® OCHOBHOE COZIepKaHHe y4eOHOTO MaTepraia He PaCKPHITO

® HE JIaHBl OTBETHI HA BONPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBl TpyOble OMMUOKKM B ONpEICICHUM TOHATHUN, MPU HCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

JlaGopaTopHblie padoThI
JlabopaTopHasi padora Ne 4
N3mepenne 3/1eKTPOEMKOCTH IVIOCKOT0 KOH/IEHCATOpa

Ieab padoThl: onpeneieHne EMKOCTH TJIOCKOTO KOHJICHCATOpa M Oarapen w3
COEJIMHEHUU KOHJIEHCATOPA MPU MOCIE0BATEIILHOM COSAMHEHHH.

IIpudops! n npunagae:xkHocTu: Mcnonb3yemas miardopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) = KOHIEHCATOp  H3BECTHOMI
€MKOCTH (ITAJIOHHBIN), BOJBTMETP, PEOCTaT, HCTOYHUK HANPSKEHUS, IBOWHOM
MEPEKITI0YaTENb, KIIFOY, COSAMHUTEIIbHBIE TTPOBO/IA.

KpaTtkoe TeopeTnyeckoe BBeieHHe

Cucrema, cocrosiias U3 JIByX MPOBOJHUKOB, Pa3/IEIEHHBIX CJI0EM JUAJIEKTPUKA
U PaCIOJIOKEHHBIX Ha MajOM PAacCTOSHUU JPYT OT JApyra TakK, 4TO 3JIEKTPUUECKOE
MoJIe 3aKJIIOYEHO TOJIbKO B TIPOCTPAHCTBE MEXKAY IPOBOJHUKAMH, HA3bIBACTCS
KOHJICHCATOPOM. DJIEKTPOEMKOCTBIO KOHJIEHCATOpa HA3bIBACTCSl BEJIMUMHA, YUCIIEHHO
paBHas OTHOIICHUIO 3apsja (, HAXOJAIIETocs Ha OJAHOM M3 OOKIIAJOK, K PasHOCTH
MOTEHIIMAJIOB MEXKIy STUMHU OOKJIaIKaMu

c=4
Uy .

Enununa nsmepenue [U]= [DPanap]|= [D].



DNeKTpOEMKOCTh 3aBUCUT OT (hOpPMBI, pa3MepoB KOHAEHcaTopa, maTepuasa
IUDJIEKTPUKA U €ro TeMmmeparypbl. Tak €MKOCTH IUIOCKOTO KOHJEHCAaTOpa MOKHO
BBIYUCIIUTH TI0 hopmyJie

_£58
¢ (),
rie S — mwiomans OOKIagoK, a d — pacCTOsSHUE MEKAy OOKIajKamu, MpUYeM
TPeJIIONAraeTcs, 4To BHINOIHSAETCS COOTHOIIEeH e ¥ S>> a |

DneKTPOEMKOCTD IIWIMHAPUIECKOTO KOHECHCATOPA BEIYUCIIAIOT 1O (hopmyJie
- 2nesg,l

¥
In(—)
2.3)
rne /— npnuHa oOpasyromied IWIWHApPA; (U T,— Pagdychl COOTBETCTBEHHO
BHYTPEHHEH U BHEIIHEW 00KIa/I0K;
Heckonbpko KOHAEHCATOPOB MOKHO COSAMHHUTH B Oatapero. [Ipu nmapamiensHOM
COeIMHEHUH EMKOCTh OaTapen paBHa CyMMe EMKOCTEH KasKJ0ro U3 KOHJEHCATOPOB
i
c=Y ¢
=1 (4).
[Ipy mocnenoBaTeIbHOM COCIUHEHHH EMKOCTh OaTaped pacCUUTHIBAIOT TIO
bopmyiie
1_ <1

¢S C5).

OHa 3aBUCHUT TOJIBKO OT TIE€OMETPUYECKUX XapaKTEPUCTUK KOHAEHCATOpa:
IIOMAAM OOKIAJOK M PACCTOSIHUS MEXIy HUMHU. [Ipeamoyiokum Ternepb, 4YTO
MPOCTPAHCTBO MEXAy OOKIaJKaMHu 3allOJHEHO IUAJICKTPUKOM C JIHUAJIEKTPUUECKOM
npoHunaeMoctbio €. Kak uamenurcs €Mkocth KoHAeHcaTtopa? Hanpsok€HHOCTh mosst
BHYTPHU KOHJEHCATOPA YMEHBIIUTCA B € pa3, NO3TOMY HANPSIKEHHOCTH IOJI1 BHYTPH
KOHJIEHCaTOpa OyIeT UMEET CIEeIYIONTYI0 (hOpMYITy

__q
E£E,8 (6)

Kak m1000#1 mpoOBOJHUK, HECYHIUH 3apsll, KOHJEHCATOp HMEET JHEPTHIo,

KOTOPYIO HaxXOAAT 110 (opmyJie

. g _qU_CU
W= 2 (7).

IHocaenoBaTeIbHOCTH BBINOJHEHHUS PA0OTHI:

1. 3axonum Ha mathopmy yepes
cChUIKY: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics_en.html (MoxkHO dYepe3 JrO0OM Ta/KEThl, HE HYXXKHO
PETUCTPUPOBATHCA).
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2. Haxumaewm kjaBuIlled pucyHKy miockuii konjaeHncarop (Capacitance).
3. Ha skpaH BBIXOIUTH CICAYIOMIAS TUATOTOBAsT OKHO.
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(apacitor Lah: Bagick

4. Haxxumaem B JICBOW CTOpPOHE TajOYKH M TEPEIBUTAeM CTPENIKy Ha OaTtapeu Ha
KAaKyI0 CTOpPOHE.



i phetoalerads edufsirs/ rilirasaz tor-lzb-zas s stastcanasito-Jeb-nasics enkim

030pF [

W Top Plate Charge 021 s [
@ Stored Eneyy Q.07 pd [l

5.3MeHuTh TIIOHIaAb U PACCTOSHUE MEXIy OOKiankamu. (3HaueHHe HamMcaTh B
Ta0JIuUILy)

6.Yepe3  mynbTtUpeecTop  (BOJABTMETP) HU3MEPUTH  HaNpsDKeHHE  (Pa3HOCTh
MOTEHIIMAJIIOB) MEXIy oOkmankamu. WM3mepsiem dyepe3 MPOCTEHbKUX '"HIynoB"
(kpacHbIM ¥ YepHBIH TTPoBOIOB). KpacHblil cTaBuM Ha “+”° 00KJIaAKy, a YepHBIN B ‘-
oOkianky. M 3HaueHue numiem B TaOIuUILy.




7.Mcnonb3yst popmyst (2) u (1), (6), (7) Hy)kHO HAWTH IEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa W 3aps] OOKJIaJKM KOHJEHCATopa, HSHEPrui0 KOHAEHcaropa u
3aMoJHUTH Tabauiy 1.

8.PacueTsl Hy>KHO MOBTOPUTH TPHU pasa U3 MyHKTa 5-7.

9.Paccuurate cpemnee 3Hauenue C.p, cpemHtoro abcomotHyio ACe. U
OTHOCHUTEJBHYIO C TIOTPEIIHOCTH ONPEEICHHs OJJHON 13 EMKOCTEel 110 popMysiam

yc
_ i=1
Tom )
ac,)=|c-c,
AC

£=—=2+100%
Co (8).

(7)

10.Pe3ynbpTaThl pacyeTa 3aHecTH B Tabnuiry 1.

Tabnuua 1.

N [Sm) [dm) |[C [E W C, |AC, s
(@) | BM) | LK)

1

2

3

KOHTpOJILHbIe BOIIPOCHI:

1. JlaiiTe onpeneneHne 3JIEKTPOEMKOCTH MPOBOJHMKA. B Kakux equHuIax n3mMepsaercs
BJIEKTPOEMKOCTH?

2. 3anummuTe GopMyITy IEKTPOEMKOCTH C(PepUYECKOro MPOBOIHUKA.

3. OT 4ero 3aBUCHUT DJIEKTPOEMKOCTh MPOBOAHUKA?

4. Yto Takoe KoHAeHcaTop?

5. [aiite onpeneneHue 3JIEKTPOEMKOCTH KOHEHCATOpa.

6. OT 4ero 3aBUCHUT AJIEKTPOEMKOCTh KOHAEHCATOpa?

7. 3anuiute GopMyITy 3JIEKTPOEMKOCTH IIOCKOTO, IUIMHIPUIECKOT0, CHEepUIECKOTO
KOH/JIEHCATOPOB.

8. BeiBeaute popmyy 31eKTPOEMKOCTH MIIOCKOTO, HMIHHIPHIECKOTO, CHEPHUIECKOTO
KOHJIEHCATOPOB.

9. 3Bamumwure ¢dopmylly Uil  BBIYUCICHUS CyMMmapHou EmKoctu Oatapeu
KOHJICHCATOPOB IPU UX MOCJIEN0BATENBHOM U NApaJUIEIbHOM COEINHEHUH.

10. BeoiBenure Qopmyly s BBIUMCIEHUS CyMMapHoW €MKOCTH Oatapeu
KOHJICHCATOPOB IPY UX NOCJIEI0BATENBHOM U NIapaJUIEIbHOM COEIMHEHUH.

Konrponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30




Kpurepun ouenku:

— OueHka «5» CTaBUTBCS, €CIU YYAILLUICS BBINOJIHAET padOTy B MOJHOM OOBEME C
COONIOIGHUEM  HEOOXOAMMOM  IOCJIENOBAaTEIbHOCTH  IPOBEACHHUS  ONBITOB U
U3MEpPEHH;  CaMOCTOSITEIbHOM  pallMOHAILHO  MOHTUPYET  HE0OXOIuMbIE
00Opy/I0BaHUE; BCE OMNBITHI MPOBOJUT B YCIOBUSAX M peXKUMaX, 00€CIEeUMBAIOLINX
MOJy4YEHUE MPaBWIbHBIX PE3yJNbTaTOB U BBIBOJOB; COOJIIOAaeT TpeOOBaHUS IMpaBUII
0e30MacHOCTH TpyJa; B OTYETE MPABMWJIBHO M aKKypaTHO BBINOJIHAET BCE 3aIUCH,
TaOJUIBI, PUCYHKH, YEPTEKH, IPpapuKu, BEIYUCICHUS; TPABUIIHHO BBINIOJIHAET aHAU3
ITOTPEITHOCTEN.

— Onenka «4» CcTaBUTCS, €CIM BBIIIOJHEHbl TPeOOBaHUS K OLEHKH «5», HO ObLIU
JOMYyUIEHbl JBa-TPU HexodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HeJ04eTa.

— OueHka «3» crTaBUTCS, €ciaM padoTa BBINOJHEHA HE IOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, MO3BOJSET IMOJIYYUTh MPABUIBHBIE PE3YIbTAThl M
BBIBOJIBL: €CJIM B XOJI€ IIPOBEJCHMSI ONIBITA U U3MEPEHUN OBLIM JOIMYIIEHBI OLINOKH.

— OueHka «2» CTaBUTCS, €clii paboTa BBINOJHEHA HE IIOJHOCTBIO U O0BEM
BBIMIOJIHEHHON 4YacTu pabOT HE MO3BOJAT CJAENaTh NPAaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BBIUNCICHUS, HAOII0IEHUS IPON3BOAMINCEH HEMPABUIIBHO.



Tema 3.2. 3aK0HBI MOCTOAHHOI0 TOKA

Ycrubiii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUYECKUM TOKOM?

2. Kakoe HampaBJieHME TOKA IPUHUMAETCS 32 MOJIOKUTEIBHOE?

3.Kakue ycnoBust HEOOXOIUMBI JIJIsl CYILIECTBOBAHMSI SJIEKTPUYECKOTO TOKA?

4.Yto Ha3bIiBatOT cuiioi Toka? @opMyiia JijIsl BEBIYUCIEHUS CUJIbI TOKA.

5. KakoBa enuHuiia uamMepeHust cuibl Toka B C1U?

6. Kakoii TOK Ha3bIBAOT ITOCTOSIHHBIM?

7. ChopMynupoBath 1 3anucarh 3akoH OMa 1 y4acTka 1enu?

8. 3anucath GopMyITy 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHUS MTPOBOIHUKA OT
JUTMHBI, TUTOIIaAN TONEPEYHOr0 CEUEHUS U POJia BEIIECTRA.

9. Uto HaA3BIBAIOT YACIHHBIM CONPOTUBIICHHEM MTPoBoiHUKA? KakoB Gpu3znueckwii
CMBICJI 3TOW BEJIMYUHBI?

10.HapucoBatp cxeMy 3JIEKTPUUYECKOM LIETH, ABA PE3UCTOPA COCTMHEHHBIX
MOCJIEIOBATENBHO. 3aIMCaTh 3aKOHBI TIOCIE0BATENBHO COEAMHEHUS IIPOBOJHUKOB.
11. HapucoBarb cxeMy 3JIEKTpUYECKOM LEMH, IBa PE3UCTOPA COCIMHEHHBIX
napajuienbHo. 3anucaTh 3aKOHbI TapAJIJIEIbHOIO COEAMHEHUS TPOBOJHUKOB.
12.Hanuuure ¢popMyity [uist OOIIEro CONMPOTUBIICHUS MapauIeIbHO COeIMHEHHbIX
MIPOBOJIHUKOB:

a) JIBa MPOBO/IHUKA;

0) Tpu 1 6oJiee MPOBOTHUKOB.

12. KakoBa ponib IIyHTa, MapajjieabHO HOAKIIOUYEHHOTO K aMIIepMeTpy?
13.Hanumure dpopMyity Juist pacdeTa COMPOTUBIICHHUS IIIYHTA, MTOJKIIOUYEHHOTO K
aMIIEpMETPY.

14.KakoBa poib 100aBOYHOI'O CONPOTUBIIEHHUS, MOAKIIOYEHHOTO MOCIEA0BATEIBHO C
BOJIETMETPOM?

15.Hanummre ¢popmMyity [uist pacyeTa 100aBOYHOIO CONPOTUBIIEHUS, TOAKIFOUEHHOTO
K BOJIbTMETDY.

16.3anumute GopMyIIbl 711 ONIpeACICHUsT padOThl TOCTOSTHHOT'O TOKA.
17.ChopmynupoBats U 3anucaTh 3aKoH Jlxoyis- JIeHna.

18.3anumure popMyIIsl 711 pacdeTa MOIITHOCTH TOKa.

19. Kakum npubopom uzmepsieTcs padoTta sekTpuieckoro Toka? Kakum mpudopom
M3MEPSETCA MOIIHOCTD 3JIEKTPUUECKOTO TOKa?

20.YTo0 Ha3bIBAIOT CTOPOHHUMU CUJIaMU?

21.Yto nazpiBaroT DJ]C ucrounnka toka? Kakos dhusnueckuii cmbicn 31C? B kakux
€MHULIAX €€ BhIPAXKAIOT?

22.Y10 NOHMMAIOT NIO0JT BHYTPEHHEN U BHEIIHEN YacCThIO LIETH?

23.YT0 moKa3bIBacT BOJIBTMETP, IPUCOEAUHEHHBIN K ITOJII0CAM UCTOYHUKA TOKA MPH
pPa30MKHYTOM BHewHeW nenu? [Ipu 3aMKHYTOM BHEIIHEN Lienu?
24.ChopmynupoBaTh U 3anucaTh 3akoH OMa JJis MOJTHOM 1IeH.

Kontponupyembie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kputepun onieHku:



OtmeTKa «5»

TIOJIHO PACKPBITO COJICPKaHUE MaTepHrasa

YETKO Y MPABWIBHO JaHbI ONIPEAECICHUS U PACKPBITO COJICPKAHUE TTOHITUI, BEPHO
HCMOJIb30BAHBI HAYYHBIE TEPMUHBI

JUTS JTOKA3aTeJIbCTBA UCIIOIB30BaHbI pa3IMYHbIC YMEHUS, BEIBOIBI U3 HAOIOICHH,
OIIBITOB

OTBET CaMOCTOSITEIIbHBIN, UCIIOIL30BaHbl paHEe MPUOOPETEHHBIE 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHuE MaTepuasa

B OCHOBHOM MPaBUJILHO JIaHbI OMPECICHUS TOHATHI U UCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeesieHNs TOHATUI HETIOHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIE HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHU S, HEOOIbIITUE HETOYHOCTH MPU UCTIOJIb30BAHUU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIHs
TTOHUMAFOIITUIA)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHMe y4eOHOTro MaTepuaa, HO U3JI05KeHO hparMeHTapHo,
HE BCEr/a MOocje0BaTeIbHO

OTIpEJICIICHHSI TIOHATHI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBIBOIBI U 0000IIIEHUS U3
HAOJIOACHUH, TOMYIIEHBI OITUOKY TIPU UX U3JI0KCHUH

JIOTIYTIIEHBI OMMOKN ¥ HETOYHOCTH B MCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIICHHE TIOHATUI

MpaBUJIbHBIC U YETKHE OTBETHI Ha BOIIPOCHI HABOSIIETO H KOHKPETU3IUPYIOIIETO
xapakrepa (o3UlMs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE yUeOHOTO MaTepralia He PaCKPHITO

HE JaHbI OTBETHI Ha BOIIPOCH! HABOSAIIETO 1 KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYTIIEHBI TPYOBIC OIMOKHU B OMPEICIICHUH IOHATHN, TIPU UCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

1. Haiinute cooTBeTCTBUE MEKY (DU3UUECKUMU BEIMUYMHAMU U €IMHULIAMM Ux
N3MepeHusa:

A) cuna Toka 1) BarT
b) nanpspoxkenue 2) ammep

B) conpoTtusnenue 3) BOJIBT



') Mo1HOCTH 4) om

J1) pabota Toka 5) mxoyib
y

2. YHOps1I0YEeHHBIM JBIKCHUEM KaKHUX YaCTHUIL CO3/IaeTCs JICKTPUICCKHUX TOK B
meraiax?

A) NOJOXUTENIBHBIX HOHOB b) OTpullaTeNbHBIX HOHOB
B) nonoxuTenbHBIX U OTPUIIATEIBLHBIX HOHOB [7) AJIEKTPOHOB

3. Kakoii hopmyoit Beipaxkaetcs 3akoH OMa JJis ydacTKa Iernu?

A) A=IUt B) P=IU B) I=U/R T') Q=I"Rt

4. ITo xakoit popMyJie BBIYUCISIETCS MOITHOCTH DJIEKTPUYECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/R T') Q=I"Rt

5. Cuia Toka, mpoxoasiuas yepes3 Huth Jamibl, 0,3 A. Hanpsikenue Ha namre 6 B.
KakoBo siekTpruueckoe COnpoTUBICHUE HUTH JIaMITbI?

A)2 Om B) 1,8 Om B) 0,5 Om T) 20 Om

6. [loa xakuM HaNpsHKEHWEM HAaXOJIUTCA OJHA U3 CEKIIMM TeJIeBU30pa
conportupieHueM 24 kOwm, eciu cuiia Toka B Helt 50 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTb 3JIEKTPUYECKOIO TOKA B jiamIie rpu Hamnpsbkenuu 100 B u cunte
Toka 0,5 A?

A) 0,5 kBt B) 0,05 kBt B) 5 MBTT') 5 kBT

8. Onpenenure HANPsHKEHUE HA KOHIIAX CTAIBHOIO NpOBOAHUKA JyiMHOM 140 cM u
IIOMIABIO TIonepeYHoro ceyenus 0,2 MM>, B KOTOpOM cuia Toka 250 MA. Yoenvhoe
conpomuénenue cmanu paéno0,15 Om*mm’/m.

A) 0,2625 B b) 2,625 B B) 26,25 BT) 262,5 B
9. K ucrounuky toka ¢ 3JIC 16 B u BHyTpeHHUM comnpoTuBiieHreM 2 Om

MOAKIIIOUMIIN conpoTuBieHrne 6 OM. Onpenenure HaNpsHKeHUE Ha 3aKUMax
HMCTOYHUKA.

A)12BB)24BB)36BI)48 B ) 52 B

10. Kaxoi 1MHBI HY»KHO B35Th KYCOK CTaJbHOMN ITPOBOJIOKHU ceueHueM 0,2 Mm>,
YTOOBI B U3TOTOBJIEHHOM M3 HETO CIUPAJIU MOCIIE MOACOEeIMHEHUS K UCTOUHUKY ¢ DJ1C



6 B u BHyTpeHHUM conpoTuBieHueM 1,25 Om cuiia Toka 6su1a paBHa 3 A? Yoenvroe
conpomuénenue cmanu paeno 0,15 Om*mm’/m.

A)Imb)0,75MmMB)3MI) 10Mm 1) 0,11 m

II BapuanT.

1. HaitauTe cooTBETCTBUE MEXAY BEAMUYMHAMM U €AMHULLAMMU UX U3MEPEHUSA:

A) cuna Toka 1) BatT

b) konnuecTBO TEMIOTHI 2) amnep

B) conpoTtusnenue 3) oM Ha MeTp
I') ynenbHOE CONPOTUBICHUE 4) om

J1) pabota Toka 5) mxoyib

2. DIIEKTPUYECKUI TOK B METaJIaX MPEACTABIISIET COOOM ...

A) ynopsiioueHHOE ABUKEHUE CBOOOTHBIX TPOTOHOB

b) ynopsimouenHoe ABuKeHNE CBOOOHBIX JIEKTPOHOB

B) xaotuunoe (GecropsiiouHOe) ABUKEHIE CBOOOHBIX IPOTOHOB
') xaoTnuHOE (OECTOPSIOYHOE) ABUKEHUE CBOOOHBIX JICKTPOHOB

3. Kakoit ¢popmyroii Belpaxkaetcs 3akoH Jxoyis-JIenna?

A) A=IUt B) P=IU B) I=U/R T") Q=I"Rt

4. 1o xakoil popmyse BeruUCIsAETC pabOTa ANEKTPUIECKOTO TOKA?
A) A=I’Rt B) P=IU B) I=U/R T") Q=UTt

5. Cuna Toka, mpoxozsuias yepe3 HUTh Jiamnsl, 0,5 A. Hanpsixenue Ha nammne 6 B.
KakoBo siexkTpruyeckoe COnpoTUBICHUE HUTH JIaMIIbI?

A)3OwmB) 1,2 0m B) 0,083 OMT) 12 Om

6. [lox xakuM HaANPSHKEHUEM HAXOAUTCS OJTHA U3 CEKILIMM TEIEBU30pa
conpotusiieHueM 12 kOwm, ecnu cuna Toka B Heil 100 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTb 3JIEKTPUYECKOIO TOKA B JiaMmIle Mpu Hamnpsbkenuu 220 B u cusie
toka 0,1 A?

A) 2,2 kBt B) 0,22 kBt B) 2200 kBt I') 22 Bt



8. Onpenenure HaNPsHKEHUE HA KOHIIAX CTAJIbHOTO MPOBOAHUKA JIMHOK 70 CM U
II0MIA B0 Tonepeynoro ceyenus 0,1 Mm>, B KoTopoM cuia Toka 250 MA. Yoenvhoe
conpomuénenue cmanu paéno0,15 Om*mm’/m.

A)0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 3JIC 32 B u BHyTpeHHUM conpoTuBiieHHEM 2 OM
MOAKIIOUMIIN conpoTuBieHrne 6 OM. Onpeenure HaNps>KeHUE Ha 3aKUMax
HMCTOYHUKA.

A)24BB)48 BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HY’KHO B3ATh KYCOK CTAIbHOM MPOBOJIOKK ceuenreM 0,2 MM,
YTOOBI B U3TOTOBJICHHOM U3 HETO CIUPAJIU MOCTE MOJACOCAUHEHUS K UICTOUHUKY ¢ DJ[C
6 B u BHyTpeHHuM conpoTtusiieHneM 1,2 OM cuna Toka Obuta paBHa 2 A? Voenvhoe
conpomuénenue cmanu paéno0,15 Om*mm’/m.

A)3MB)12MB)2,4mT) 1,8 M) 0,36 M

Kontponupyemsie komnerennnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kiaoun K Tectam:
BapuaHT 1

Ne Bonpoca 1 [2/3[4|5/6|78[9 |10
Mpaeuasneii |A2 [T [B|B|T|[T|[B[A[A [A
oTBeT B3

B4

Il

A5
Bapuanr 2
Ne Bompoca 1 [2/3/4[/5/6[7(8]9]10
Mpasuabnei | A2 [B|T[A[B|T|[T[A[A|B
oTBeT s

B4

I3

JI5

Kpurepun ouenku:
— «2» BBICTaBJISIETCS 00yUarOIIeMycsl, €I HaOpasl MeHee 4 0alyoB,;
— «3» BheICTaBIIsACTCS OOyUaromemMycs, 3a 5-6 6aoB;



— «4» BbICTaBIIsIETCS O0yUaroniemMycs, 3a 7-8 0aJIIoB;
— «5» BbICTaBIIsIETCS 00yUaroniemycs, 3a 9-10 6anos.

3aganus 1 camocTosiTeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAI0B, COOOIICHU)

1. YcnoBus, HeoOXOAMMBIC JIJII BOSHUKHOBEHUS U TOJJICPKAHUS JIEKTPUUECKOTO
TOKa.

2. Cuia Toka U INIOTHOCTH TOKA.

3akod OMa J1J1 ydacTKa LeIu.

3aBUCUMOCTh JJICKTPUYECKOTO COMPOTHUBJICHHS OT MaTepualia, JUIMHBI |

IJIOIIA/IA TOTEPEYHOT0 CEUCHHS TPOBOIHHKA.

3aBUCUMOCTbH JIEKTPUUYECKOTO COMPOTUBIICHUS] TPOBOJHUKOB OT TEMIIEPATYPHI.

TemneparypHblii KO3 (QUIMEHT CONTPOTUBIICHHUS.

CBepXIIpOBOUMOCT.

DIEeKTPOJBIKYIIAS CHJIa UICTOYHUKA TOKA.

9. 3akon OMa JUIs ITOJTHOU IETIH.

10.25exTpruyeckue Hemnmu.

11.ITapannenbHOE ¥ MOCIEA0BATEILHOE COEIMHEHUE MMPOBOIHUKOB.

12.3akonb1 Kupxroda ans yzna.

13.CoenuHeHre HCTOUHUKOB AJICKTPUYSCKOM SHEPTrUU B O6arapero.

14.91C uctouHuKa TOKa.

15.3akon Ixoyns — JleHna.

16.PaboTa 1 MOIITHOCTH IIOCTOSTHHOT'O TOKA.

17.TermnoBoe ASUCTBHE TOKA.

RENVS)

P

KonTtponupyembie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
OtmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpHUaJIa

YCTKO M IMPABHUIJILHO JaHBI OIMPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BEPHO
HCITIOJIB30BAHbI HAYYHBIC TCPMUHBI

AJIA JOKA3aTCIIbCTBA MUCITIOJIB30BAHLBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 Hﬂ6J’IIOI[€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHLHBIﬁ, HCITIOJIB30BAHBI PAHCC HpI/IO6peTCHHBI€ 3HaHUs.

OrmeTka «4»
PACKpBITO OCHOBHOE COJIep)KaHuEe MaTepuasa

B OCHOBHOM IIPaBUJIbHO JIaHbI ONPEIEIICHUS IOHATUN U UCIIOJIb30BaHbl HAYUYHbBIE
TEPMUHBI.

OTBET CAMOCTOSTEILHBIHN



ompeIeSICHHs TOHATUN HETIOJHBIE, TOMYIIEHb HE3HAYUTEIbHBIC HAPYIIISHUSI
MOCJICTIOBATEILHOCTH U3JIOKEHUS, HEOOBIITNE HETOYHOCTH MPH UCTIOJIB30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIICHUSX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHUMAIOIITUH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJICp)KaHHE YUeOHOI0 MaTepralia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCErJa IocJIe0BaTEeILHO

ONpeAeICHUs TOHATUI HEIOCTATOYHO YETKUE

HE MCII0JIb30BaHbI B KAUECTBE J0KA3aTEIbLCTBA BEIBOJALI U 0000IICHHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OUTMOKH MPU UX U3JI0KESHUU

JOTYIIIEHBI OITMOKY ¥ HETOYHOCTH B UCIIOJIB30BaHUN HAYYHON TEPMUHOJIOTHH,
OIPEICIICHUE TTOHSITH

MPaBWIbHBIE U YETKUE OTBETHI HA BOIPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3ulus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHe Y4eOHOTO MaTepHalia He pacKphITO

HE JJaHbI OTBETHI HA BOMPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIECHBI TPyObIe OMMUOKHU B ONIPEACIICHUH TTOHSATHUH, IPU UCIIOIB30BAaHUN
TEPMHUHOJIOTHUH.

JlaGopaTopHbie padoThbI

JlaGoparTopHnasi pabora Ne 5

HN3y4yeHne 3aKOHOB NMOCJI€10BATEJIbHOT0 U MAPAJIEJILHOTO COeIMHEHUST
NMPOBOIHUKOB

IHenp paldoTbl: O03HAKOMUTBCA C PA3JIMYHBIMU METOJAMHU  HU3MEpPEHUs
CONPOTHUBJIEHUS, U3MEPUTh BEJIIMYMHBI HEU3BECTHBIX COINPOTHUBIICHUI, MNPOBEPUTH
3aKOHBI [TOCJIEIOBATEIBHOIO U NapajuIeIbHOIO COEAUHEHUS! CONPOTUBICHUM.

IIpuboppl W NPUHANIEKHOCTH: PEOXOPA, Mara3uH COINPOTHUBIICHUMH,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBIEHUEM, FaJIbBAHOMETP, MCTOYHHMK TOKA, KIIIOY,
peocrar.

KPATKASA TEOPUA
B ¢usuke pazinnyaroT IpoBOJHUKU MEPBOTO U BTOPOro poja. [IpoxoxaeHue Toka
B IIPOBOJHUKAX [IEPBOr0 POJa HE CBA3AHO C U3MEHEHUEM UX XUMHWUYECKON NPUPOIBI U
3aMETHBIM IIEPEHOCOM BelecTBa. K HUM OTHOCATCS BCE METAILIBL.



B mpoBoiHMKAaX BTOPOro pojaa MPOXOXKAECHUE TOKA CBS3aHO C XUMHUYECKHUMU
W3MEHEHUSMU, BEIYIIUMH K BBIJEICHUIO COCTABIISIIOIINX 3T MPOBOJIHUKHU BELIECTB B
MECTax HX COINPUKOCHOBEHHUS C APYTMMHU IPOBOJHUKAMHU. PacriaBlieHHBIE COJIH,
PacTBOPBI COJICH, KUCIIOT, IIEIOYEH SIBISIOTCS TPOBOJHUKAMHU BTOPOTO POJA.

Ecnyu B OAHOPOJHOM yd4acTKe IEMH CO3JaTh AJEKTPUYECKOE I0Jie, TO B ITOM
y4acTKE€ BO3HHUKAaeT JJIeKTpuueckuii Tok. Co31aHHOE TMOJIE XapaKTepU3yeTcs
HanpsbkeHueM U, TPUIIOKEHHBIM K YYACTKY LETH.

B pesynbraTe ombiToB OM yCTaHOBHWJI, YTO MPH IIOCTOSHHON TeMIieparype
OTHOLIICHWE HamnpsikeHus U Ha KOHIIaX MPOBOJHHMKA K CHJIC TOKA [ B HEM SIBJISIETCA
MOCTOSIHHOM BEJIMYMHOM:

R =—=const
[ = cons

DTy BENUYHMHY HA3bIBAIOT JJIEKTPUYECKUM COIMPOTUBICHHEM R ydacTKa Ienu
(mpoBogHuka). CoriacHO 5SJIEKTPOHHON TEOpUH, COMPOTHUBICHHE METaNIMISCKUX
MIPOBOJITHUKOB JIEKTPUYECKOMY TOKY BO3HUKAET BCJIEACTBUE TOTO, YTO HOCUTEIN TOKA
— DJIEKTPOHBI MPOBOJAMMOCTUA — TMPU CBOEM JABUKEHUHU HCIBITHIBAIOT COYJIAPEHUS C
MOHAMU KPHUCTAJUIMYECKOM pemieTku. IIpu 3ToM ABMXKYIIMECS 3JIEKTPOHBI MEPENatoT
MOHAM 4YacTh CBOCW DHEPruu, MPUOOPETEHHON TMpu CBOOOJHOM mpodere B
AIIEKTPUYECKOM TIOJie. DHEprus, NepeJaHHas HOHaM, MPEBpaIlaeTCs B SHEPTHUIO
OecropsI04HOr0 KoJieOaHWsI MOHOB, T. €. BO BHYTPEHHIOIO 3Hepruto. Paznuune B
COIPOTUBIICHUH PA3IUYHBIX METAIJIOB OOBIACHACTCSA PA3IUYUEM CPEIHHX CBOOOIHBIX
IpOoOETOB AJIEKTPOHOB M KOJMYECTBAa CBOOOIHBIX DJIEKTPOHOB B €IUHHUIIE O0BEMa
MeTaa.

Enununeit compotuBnenuss B cucreme CHU  sBasercs om (Owm), paBHBIN
COIIPOTHBIICHUIO TAKOTO MPOBOJHWKA, B KOTOPOM TpH HampsokeHuu 1| B Teder ToK
cuioii 1 A. Bemuuuna, oOpaTHasi CONMPOTHUBICHHUIO, HA3bIBACTCS MPOBOJUMOCTHIO.
Eaunuieit npoBoAMMOCTH SIBIISETCS BEJIMYMHA, OOpaTHas oMy, - cuMeHc (Cm).

JUiss  OJHOPOAHOTO  HMJIMHAPUYECKOrO0  MPOBOJHUKA  COMPOTUBIICHHE
omnpenensercs no Gopmyie:

rae [ - AaMHA IPOBOAHMKA; S - IUIOLIAAh HOIEPEUHOr0 CeUYEH s IIPOBOIAHMUKA; P
- YJIeJIbHOE COMPOTUBIICHUE MaTepHralia, U3 KOTOPOro U3TOTOBJICH TPOBOIHUK.

YucnoBoe 3HAYEHHWE YICIBHOTO COMPOTHBIACHUS F  paBHO CONMPOTHUBICHHIO
NPOBOIHMKA JUIMHON | M, a IUIOMIaab MOIEPEYHOro ceyeHus pasHa 1 M°. Enunamuia
YAENBHOTO COMPOTUBIICHUSI HOCUT Ha3BaHue «oM — wmeTp» (Om*m). Benuuwuna,
oOpaTHasi yJAeJIbHOMY COINPOTHUBJICHUIO, HA3bIBAETCA YIECJIbHOW MPOBOJAUMOCTHIO

Marepuana:
1
g =-
o

Enaunnna yaenbHoi MpOBOAUMOCTH — «CUMEHC Ha MeTp» (Cm/m).
Hanuune npumeceil B METAILIMYECKOM IPOBOJHUKE YBEIMYUBAET €r0 yAEIbHOE
conportuBieHue. B Tex ciydasax, rae TpeOyeTcs Majloe CONPOTUBIIEHHE NMPOBOJIOB,



MPUMEHSIOTCS YHUCTblE METAJUIbl. MeTalIMYeCKue CIUIaBbl MPUMEHSIOTCS IS
MOJTy4eHUs! OONBIINX 3HAYEHUH CONPOTUBIICHHI.
ConpoTuBiieHHE MPOBOAHUKOB MU3MEHSAETCS NMPU U3MEHEHUHM UX TEMIIEpaTyphl.
[Ipn yBenMYEeHUM TEMIIEPATypbl CONPOTHUBICHUE METAJUIMYECKUX MPOBOJHUKOB
YBEJIMYMBAETCA. 3aBHUCUMOCTh  YAECIBHOTO CONPOTUBIEHUS OT TEMIIEPaTyphl
XapakTepU3yeTcsi TeMIepaTypHbiM Kod(hduuueHTom comnporusicHuss & maHHOrO
dp
BELIECTBA: p dt
JIisi MHOTHX MPOBOJHUKOB (B T. Y. META/UIOB) MpPU HEOOJBIIMX HHTEpPBaIaxX

TEMIEpPaTypsl 3aBUCHMOCTh YACIBHOTO COMPOTHBICHHS F  OT TeMmmepaTyps
OMKCHIBAETCS TIMHEWHBIM 3aKOHOM:

p=po(l+at)
rae Po — ynensroe conporusnenue npu 0°C;  — Temneparypa npoBoguuka, ’C;

@ _ cpenHmii TEMIIEPATYPHBINA KOAD(UIIMEHT CONPOTUBICHUS IS OIIPEICTICHHOTO
WHTEpBAJIa TEMIIEPATYP.

JIIst TOYHBIX U3MEPEHHM IOJIB3YIOTCS METOJAaMM, CBOISAIIMMHUCS K CPABHEHUIO
U3MEPSIEMOro COMPOTUBJICHUS CO CTaHAAPTHBIMU (dTanoHamMu). OJHUM M3 HUX
ABJISIETCSI METOJI MOCTa MOCTOSSHHOTO TOKa (MOCTUK YwuTcTOHA). lIpuHumnuanbHas
cXeMa MeTOJla MOCTa Oblila paCCMOTpPEHA BhIIIIE.

HOPAAOK BBIIIOJITHEHUA PABOTHBI
3ananue 1. U3mepenne conpoTUBJIEHUS PE3UCTOPA € MOMOIIBIO MOCTA
Yurcrona.

1. CoOpaTh 2JIEKTPUUECKYIO IETh 10 CXeMe, IPUBEJACHHON Ha puC. 1.

2. IloctaButs aBuxkok C peoxopnaa AB B cpeliHee MOJOKEHUE.

3. CGanancupoBaTh MOCT MOJAOOPOM COMNPOTUBICHUHN Ry, TaK 4TOOBI MOKa3aHUs
rajJbBaHOMETpPA OKAa3aJIUCh PABHBIMU HYNIIO. 3HaueHus R., L, L, 3anucaTth B
Tabm. 1.

— —[

+ - R

4. HaliTu HEM3BECTHOE COMPOTHUBIICHHUE IO PopMyJIe:



L
R

X

m L

1

=R—

2

S5.tne Ly m L, — pnuHa npoBosoku peoxopaa Ha ywactkax AC u CB

cootBetrcTBeHHO (L =AC, L,=CB). Pe3ynbTaT 3anectu B Tad1. 2.

6. IloBTOpUTH M3MEpPEHUS YKa3aHHBIE B MII. 3, 3 €lle Ba pa3a, CMECTUB JIBMHKOK
peoxopia BIPABO U BIEBO OT CPEIHETO MOJT0KEHUS.
7. BpryuciuTh cpegHee 3HaYEHUE U3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
No Rm, L], Lz, Rl,
OmMm M M Om Ry,
Om
8. AHaJOTH4YHO U3MEPUTh  COMPOTUBJIICHUE  BTOPOrO  pe3ucTopa U
3amucaTh OKOHYATENIbHBIC PE3YJIbTaThl B Ta0J. 2.
Tabnuya 2
No Rm, L], Lz, Rz,
Om M M Om Ry,
OmMm

3ananue 2. [IpoBepka 3aKOHOB MOCJI€I0BATEIBHOIO0 U NMAPAJJIEIbHOTO
COCIUHEHU PEe3UCTOPOB.
1. ITonb3ysch
COCIMHECHUM, pPacCUUTATh OOIEe COMPOTUBICHUE PE3UCTOPOB, M3MEPEHHBIX B

3aJlaHNH 2

bopmynamu

IMOCJICOAOBATCIBHOI'O 151

IMapauiCJIbHOT'O

2. CpaBHHUTh U3MEPEHHBIC 3HAYCHUS R,oc U R4 ¢ BbIUUCIEHHBIMU. ClienaTh
BBIBOJ O BBINOJHAEMOCTH 3aKOHOB
COEAMHEHNN PE3UCTOPOB.

IMOCJICAOBATCIIbBHOTO M IIApalJICIIBHOT'O

Tabnuya 3.

No R, L1, L>, Rnap 2, Rnap_, Rnap _m>
OMm M M OMm Om OMm

Tabnuya 4

Ne R, L, Lo, Rnoc 2> Rpoc » Rpoc  m >
OM M M OM OM OM




KoHTposbHBIE BONIPOCHI
1. OOBscHUTE NPUHIUI ACHCTBUS TPOCTEUIIEIO OMMETPA.
2. B 4eM KOHCTPYKTHBHOE OTJIMYHME aMIIEpPMETPa, BOJBTMETPA, rajJbBaAHOMETpPA
MAarHUTO3JIEKTPUYECKON CUCTEMBI?
3. Kakumu npeumyiecTBamMu o00JIaJa€T METOJA ONPEIEIICHUs CONPOTUBIICHUS
MOCTOM YHTCTOHA 10 CPAaBHEHHUIO C METOJOM aMIIEPMETPA U BOJIbTMETpa?
4. Tlouemy ommOKa U3MEPEHUM MOCTOM YUTCTOHA MEHbIIIE, €CIIU CONMPOTUBIICHUE
R« u Ry, Onu3ku ApyT K apyry?
[Touemy OOJIBIIMHCTBO TAIbBAHOMETPOB UMEET MIKATY C HYJIEM ITOCEpPEIUHE?
6. MoXHO 1M B CXeM€ MOCTa YUTCTOHA IPOU3BOAUTH H3MEPEHUs, IOMEHSB
MECTAMU TAIBBAHOMETP U UCTOYHUK TOKa?
7. Hapymaercsa 1y paBHOBECHE MOCTa YHUTCTOHA, €CIU U3MEHUTH BEIUYUHY
HaIpsKEHHS] UCTOYHUKA TOKa?
8. BniBecTH yci0BHS paBHOBECHSI MOCTa Y UTCTOHA, UCTIOJB3YA 3aKOHbI Kupxroda.

)}

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OrneHka «5» CTaBUTHCS, €CJIM YYaIlUHCS BBIMOJIHSAET paboTy B MOJHOM O0BEME C
cOoOMOICHUEM  HEOOXOJMMOM  TOCJICIOBATEIBHOCTH  TIPOBEJACHUS  ONBITOB U
U3MEPEHUI; CaMOCTOSATEIbHON paIroHaIbHO MOHTHPYET HEOOXOINMBIE
o0opyIoBaHUE; BCE OIBITHI IPOBOJHUT B YCIOBHSIX M PEXKUMAX, 00CCICUHMBAIOITUX
MOJIYYCHUE TMPABUIBHBIX PE3YyIbTATOB W BBIBOJOB; COOJIIOMAECT TPeOOBAHUS TPABUII
0e30macHOCTH TPy/a; B OTUETE MPABWIHBHO W aKKypPaTHO BBITIOJHSET BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCICHUS, TPABUILHO BBHITTOHICT aHATU3
ITOTPEIIHOCTEN.

— Omenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OICHKH «S5», HO OBLIN
JOMYIIIEHbl JBAa-TPU HeJoYeTa, He Oosiee OJHOM HErpyool OmuOKH U OJHOTO
HeI04ETa.

— OueHka «3» cTaBHUTCS, €ciM paboTa BBINOJHEHAa HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, MO3BOJSET IIOJAYYUTh TPABUIbHBIE PE3yIbTaThl M
BBIBOJIbI: €CJIM B XO/I€ MPOBEICHUSI OTBITa U U3MEPEHUM ObLTH JIOIYIIIEHBI OIIUOKH.

— OmeHka «2» cTaBUTCSI, €clid padoTa BBITIOJTHEHA HE TIOJHOCTBIO M 00BEM
BBITIOJTHEHHOH dYacTH paboOT HE IO3BOJAT CHACNATh IPABHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPECHUS, BEIYUCIICHUS, HAOJII0ICHHUS TTPOM3BOIUINCH HEMPABUIILHO.

JlaGopaTopHblie padoThI




HNucTpyKunoHHas kapTa K JadopaTopHoii padore Ne 6

Tema 3ansTus: usmeputrs 2OJ[C u omnpegeneHre BHYTPEHHErO CONPOTUBIEHUS
MCTOYHHUKA TOKA.

Heap 3aHATHA: HAy4YUTbCS SKCIEpUMEHTaNbHO, u3MepsATh OJIC U BHyTpeHHee
COIPOTUBIICHUE UCTOUYHHKA TOKA.

Ilepen Hauya/iom 3aHATHS HEOOX0AMMO 3HATH. 3akoH OMma i1 ydacTKa e, 3aKOH
Owma 17151 TOJTHOM LIeTH, KaK MOAKIIOYal0TCs B LIETIb IPUOOPHI U3MEPEHUSI CUITBI TOKA U
HaANpPsDKEHUs, TEXHUKY 0€30MacHOCTU IpU paboTe € AIEKTPUUECKUMHU LIETISIMHU.

IMocsie oxkoHYaHWs 3aHATHS Heo0XxoAuMoO yMeTb. CoOUpaTh AJIEKTPUUYECKHE IIETH
napajyielbHO COEIMHEHHBIX TMPOBOJHUKOB, CHHMATh IIOKa3aHWs IPUOOPOB,
PacCCUMTHIBATH MMOJTHOE CONPOTUBIIEHUE NAPAIIEIBHO COEAMHEHHBIX IPOBOJHUKOB.
Oo6opynoBanme: xoMnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.
Bo3HUKHOBEHHE PAa3HOCTH MOTEHIIMAIOB Ha TOJIOCAX JIFOOOTO MCTOYHHKA SIBIISICTCS
pe3yJbTaTOM pa3JesieHHs] B HEM TOJOXKHUTEIbHBIX W OTPHUIATENBHBIX 3apsaoB. JTO
paszeneHne IporCXoauT Oaroaaps paboTe, CoBepIIaeMoll CTOPOHHUMHU CHIIAMHU.
Cuibl HENIEKTPUUECKOI0 MPOUCXOXKICHHUS, AEUCTBYIOUIME Ha CBOOOIHBIE HOCUTENIU
3apsifia CO CTOPOHBI HCTOUHUKOB TOKA, Ha3bIBAIOTCA CTOPOHHUMHM CHUJIAMH.
[Tpu mepemernieHny 3IEKTPUUYECKUX 3aPsIOB IO €M MOCTOSIHHOIO TOKa CTOPOHHUE
CHJIBI, IEMCTBYIONIME BHYTPH HCTOYHUKOB TOKa, COBEPILAIOT paboTy.
dusznyeckas BEIWYMHA, paBHAs OTHOIICHHIO pPabOThl Ac CTOPOHHHX CHII TIpH
NepeMelIeHNN 3apsifa ( BHYTPHM HCTOYHMKAa TOKa K BEJIMYMHE STOTO 3apsja,
Ha3bIBAETCS JEKTPOABIKYLIEH criiol uctounuka (3C):

A
AT = e= T
g

SJ1C ompenensiercst paboTOH, coBepIaeMOl CTOPOHHUMH CHJIAMU TPU TEPEMEIICHUN
€AMHUYHOIO TOJIOKUTEIBHOIO 3apsiaa. DJEKTPOABMXKYLIAs CHJIa, KaK M Pa3HOCTh
NOTEHIMAJIOB, HU3MepseTcs B BojbTax. 4UroObl  u3Meputh IJC ncTtouHMKa,
HAaJI0 IPUCOEANHUTD K HEMY BOJIBTMETP MPHU Pa30MKHYTOH LEIIH.

HcToyHUK TOKa SBIIETCS MPOBOJHUKOM M BCETJAa UMEET HEKOTOPOE CONPOTHUBIICHUE,
IIOATOMY TOK BBIIENIET B HEM TEIUIO. DTO CONPOTUBIICHHE HA3bIBAIOT BHYTPEHHUM
COMPOTHUBJICHUEM UCTOYHUKA U 0003HAYAIOT T.

Ecnu uenps pazomMkHyTa, TO paboTa CTOPOHHUX CHJI MIPEBPAIAETCS B NOTCHIIMAIBHYIO
SHEPIUI0 HMCTOYHUKA ToKa. [Ipu 3aMKHYTOM LeNW 3Ta MOTEHLUHAIbHAs HSHEPIHs
pacxoayercss Ha paboTy IO TEpPEeMENICHUIO 3apsiioB BO BHEIIHEH MENu C
COIIPOTUBIIEHUEM R M BO BHYTpEHHEH 4aCcTH LIENU C COIPOTUBIIEHUEM T , T.€. € = IR +
Ir.

Ecnmn penp cocTOMT W3 BHEMIHEW 4YacTH CONPOTHMBIEHMEM R ©  BHyTpeHHeEH
CONPOTHUBJIEHUEM I, TO, COINIACHO 3aKOHY coxpaHeHus sHepruu, IJ[C ucTouHuka
OyZeT paBHa CyMME€ HAaINpsOKEHUWU HAa BHEIIHEM M BHYTPEHHEM YYacTKax I€NH, T.K.

Opyu TEpeMENICHUH 10 3aMKHYTOM IeNd 3aps] BO3BpallaeTcsl B HMCXOAHOE

g=I[E+Ir
MOJIOKEHHUE , rne IR — HamnpsbKeHME Ha BHEIIHEM Y4YacTKe enu, a lr -

HaIps’KCHUC HAa BHYTPCHHCM YHAaCTKC LI CIIN.
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Takum oOpaszom, Jiist yyacTka 1enu, cojaepxaiero IC: Rtr

Ota dopmyna BeIpakaeT 3akoH OMa JiJisi MOJHOM IENU: Cujla TOKa B TOJIHOU
[enu TPSMO MPOMOPIIMOHATIBHA SJEKTPOJBIKYIIEH CHJIE HCTOYHUKA U OOpaTHO
MPOTIOPIIMOHAJIbHA CYMME COTIPOTUBJICHUH BHEIIHETO U BHYTPEHHETO YYaCTKOB IIETIH.

YacTo MCTOYHMKM DJICKTPUYECKOHM SHEPrUU COCAUHSIOT MEXKIy COOOM s
nuTtanus uenud. CoeIMHEeHNEe NCTOYHUKOB B 0aTapero MOXKET ObITh MOCIE0BATEIIbHBIM
U TIapaJIJICIbHBIM.

IIpy mociienoBaTeIbHOM  COCAUHEHHUM [IBa COCEJHHUX HCTOYHHKA
COCIMHAKTCH PA3HOMMEHHBIMH MOJIOCAMHU.

[TonmyuyuBImasics mpy MOCIEI0BATEILHOM COSAMHEHUH aKKyMYJIsITOpHas 6arapes
UMEET Ty K€ €MKOCTb, YTO M Y OJIMHOYHOTO aKKyMYJISITOpa, a HANPSKEHUE TaKOU
aKKyMYyJISITOpDHOM Oaraped paBHO CyMME HaNpsHKEHUM  BXOASIIUMX B HEe
aKKyMyJSITOpOB. T.e. €clii akKyMyJsTOpbl MMEIOT OJIMHAKOBBIE HAMPSIKEHUS, TO
HaIpsbKeHUE 0aTaper paBHO HANPSKEHUIO OJTHOTO aKKyMYJISITOpa, YMHOXXEHHOMY Ha

KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJISITOPHO# Oatapee.
- + =1 -+ et B ey M
{ i ; l | ! 11

| ]

| T —

1. 9J1C 6arapeu paBHa cymme DJIC oTIeTBbHBIX HICTOYHUKOB €= €| + & + &3

2. O0miee CcOMpOTHUBIICHHE OaTaped HWCTOYHMKOB PaBHO CyMME BHYTPEHHUX
COIIPOTUBIICHUI OTAEIBbHBIX HCTOUHUKOB Toarapen= I1 T 2 + 13

Ecnmu B GaTapero coeMHEHBI N OJMHAKOBBIX MCTOYHUKOB, To D/IC Oarapen &= ng; a
COMPOTUBJICHUE Tsarapen= NT|

G RE
R +aur

3. Cuna ToKa B Takoi 1enu 1o 3akony Oma

IIpn napanieJbHOM COCMHEHHH COCIMHSIIOT MeKAy co0oii Bce
MOJI0KUTEJIbHbIE H BCe OTPHIATE/IbHBbIE MOJIIOCHI IBYX HJIH N HCTOYHHUKOB.

[TapannensHO COEUHSIOT TOJIbKO UCTOYHHUKHU C OJMHAKOBOU
OJIC. IlonyuuBuiasics npu HapauieIbHOM COEAUHEHMH AaKKyMyJsiTOpHas OaTapes
UMEET TO K€ HaNpPsDKEHHE, YTO M Yy OJUHOYHOI'O aKKyMyJIATOpa, a €MKOCTb TaKOW
aKKyMYJIITOPHOI OaTapeu paBHa CyMMe €MKOCTEH BXOSIIUX B HEE aKKyMYJISTOPOB.
T.e. eciii aKKyMyJIATOPBI HMEIOT OJIMHAKOBBIE EMKOCTH, TO EMKOCTh aKKyMYJIITOPHOU
Oataper paBHa EMKOCTH OJHOTO aKKyMyJsTOpa, yYMHOXEHHOW Ha KOJUYECTBO
aKKyMYJISITOpPOB B OaTapee.



1. OJIC 6aTapen oAMHAKOBBIX HCTOYHUKOB paBHa DJIC 0JHOr0 UCTOYHHUKA. £= €= & =
&3
2. CompoTuBieHHe 6aTapen MEHBIIE, YeM CONMPOTUBIICHNE OJTHOTO NCTOYHUKA Toarapen—
ri/n

£

3. Cuyna Toka B TAaKo# Ienu 110 3akony Oma ~ &+rin

DnekTpuyeckas SHEprus, HAKOIUICHHas B aKKyMYJATOpHOH Oarapee paBHa
CyMME JHEPruil OTIENbHBIX AaKKyMYJATOPOB (IPOM3BEACHUIO 3HEPIHil OTAEIbHBIX
aKKyMYJISITOPOB, €CJIM aKKyMYJSTOpbl OJMHAKOBBIE), HE3aBUCUMO OT TOrO, Kak
COEJIMHEHBI aKKYMYJISTOPHI - MapaIeIbHO UM TIOCIIE0BATENBHO.

BHyTpeHHEe CONpPOTHBIIEHHE AaKKyMYJISITOPOB, HW3TOTOBJICHHBIX II0 OJHOU
TEXHOJIOTHH, IIPUMEPHO oOpaTHO IIPONIOPLIMOHAIIBEHO €MKOCTH
akkymyisaTopa. [IoatoMy  T.K. @Opu  NApaUIeIbHOM  COCAVUHEHUM  E€MKOCTb
aKKyMyJIITOPHOI OaTapeu paBHa CyMME €MKOCTEH BXOJSIIMX B HEE aKKyMYJISITOPOB,
T.€. YBEJINYUBAETCA, TO BHYyTPEHHEE CONPOTUBIICHUE YMEHBIIIAECTCS.

OTCIOJ:[ag =I,R, +Iir £ =1I,R, +1,r

[Tockonbky I+ B =U. y I-R, =U- '10
U, +1,r =U, +I,r yuywd.r - I,r =U, - U,

_U,-U,
Orcroza ClIeayeT, YTo BHYTPEHHEE CONPOTUBIIEHUE HCTOUHMKA TOKA L-1
(1
a OJIC
Onpepenenve 3[IC M BHYTPEHHErO CONPOTUBREHMUA oyner —€ = U, + L, (2)

WCTOYHWKa TOKa

MNapameTpsl TOKG LEn

o e Onucanue yCTaHOBKH
i 4 BHPTYAJIbHOMI

JadopaTopHOi padoThI
OKCIepUMEHTAJIbHAS

YCTaHOBKA MPEJICTAaBICHA
Ha pucyHke. B JeBo
BEPXHEM YTy
MIPEACTABICHA  IAHEJb
«UCTOYHUK TOKa», Ha
KOTOPOM MOYKHO

Buibepute
MCTONHMK TOKGO
_HCTOYsAK 1

_ MCTouHRE 2

» HCTOMHHK 3

4

.f),
i

5

_ MCTOMHIK 4

_ HCTOMHUK 5




BBIOpaTh OJWH W3 MSITH HCTOYHUKOB TOKAa. BHU3Y pacmojioKeH KII04Y. KOTOPBIM
HEOOXOMMO OYyJeT 3aMbIKaTh MOCIE AKCIepuMeHTa. B kpailHeM HMIKHEM MpaBOM
yIJy PachoiokeH peocTaT. MOXXHO MepeMelniaTh MOJ3YHOK W MEHSTh 3HAa4YeHUE
conpoTuBieHus. Vcrmonb3ys TpeACTaBICHHYIO YCTAHOBKY, JOCTHUTAaeTCsA IIeib
MTOCTaBJICHHON J1Ta00paTOpHOM pabOTHI.

IInan BbINOJIHEHUS PabOTHI
1. Ilepeitaute mo ccplike https:// www.youtube.com/watch?
v=H8F2aQzK7]0 npocMoTpuTe BUI€OYPOK KOTOPHIN MOSICHUT, KAKUM 00pa3oM
MPOBOUTCS JabopaTopHasi paboTa B PEaIbHBIX YCIOBUSIX.
2. ITepetinuTe mo ccbuike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBIIIOJIHSNTE MOCJEIOBATEILHOCTh JEUCTBUM, OMMMCAHHBIX HIKE.

1.3apanme. Paccuumaiime 3/[C u énympennee conpomueieHue yenu.

1. 3anmycTuTh BUPTYJIBHBIA CTEH]

2. BriOepute UCTOYHUK TOKA 1.

3. Kypcopom HaBoAMM Ha KJIH0Y M 3aMBIKaeM LIEIIb.

4. KypcopoM HaBOAMM Ha peocTaT, JIBUTaeM IIOJI3YHOK peocTara.

5. YcraHoBuUTE MOA3YHOK peocTaTa NpUOJIM3UTEIBHO B CPEIHEE TIOJI0KEHUE, U3MEPHTE
cuny Toka [+ n manpsxerne Uy | 3amecure B Tabnumy 1.

6. TlepenBHHBTE MON3YHOK peoCTaTa, m3Mepbre ciiy Toka 2 u manpsokenne Us |
3aHecHuTe B Ta0IuIy 1.

7. Bbluucnaure BHYTpeHHee comnpotuBieHue *u  JOJIC £ nCTOYHHMKA TOKa IO
dbopmynam (1) u (2)

8. Pe3ynbpTaThl U3MEPEHUI U BBIYMCICHUH 3auIIuTe B Tabaumy 1.

9. BeImoJIHUTE TaKHe Ke JICHCTBUS 11 HCTOYHUKOB ToKa 2,3,4,5.
Tabnnua 1.

N /o EI/ISM.,B LA L,A U,B | Ux,B |ROm | R;,0m | 1,0Mm & B

10.Cnenatb BBIBOJI.

KoHTpoJibHBIE BOIIPOCHI.

1.ITouemy nokazaHusi BOJIbTMETPA PU PA30OMKHYTOM M 3aMKHYTOM KJIIOUYE PA3JTHYHbI?
2.Kak noBbeICUTh TOYHOCTH U3MepeHus J/]C ucrounuka Toka?

3.MoxeTe U BBl NPEMIOKHUTH Jpyrue cnocodbl m3mepenus IJC U BHyTpeHHETO
CONPOTHUBJICHUS UCTOYHUKA TOKa?

Kontponupyembie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun ouenku:

— OreHKa «5» CTaBUTHCS, €CITU YUAIUNCS BHIMOIHICT paboTy B MTOJIHOM 00bEMe C
coOTI0/IeHneM HeOOXOAMMOM MOCIIeI0BATETLHOCTH MPOBEICHUS OTIBITOB U



W3MEPCHHUIA; CAMOCTOSTEIFHOU PAIMOHAIBHO MOHTHPYET HEOOXO0IUMBIe
000pyI0BaHUE; BCE OMBITHI TIPOBOJAUT B YCIOBHUAX M PEKUMAaX, 00CCIICUMBAIOITUX
MOJIYYCHHE MPABHIIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOJIOIaeT TPEOOBAHUS MTPABUI
0€30MacHOCTH TPY/Ia; B OTUYETE NMPABUIILHO M AKKYPaTHO BBITIOJIHSIET BCE 3aIUCH,
TaOJIUIIBI, PUCYHKH, YEPTEKU, TPaPUKH, BEIYUCICHUS; MPABUIILHO BBIMOJIHSIET aHAIHU3
MOTPEIIHOCTEM.

— Ornenka «4» CTaBUTCSI, €CITU BBITIOTHEHBI TPEOOBAHUS K OIIEHKU «5», HO ObLIN
JIOTIYIIIEHBI IBAa-TPH HEJIOUETa, HEe OoJiee OTHON HErpyOOl OMMOKHN B OJHOTO
HEeJl0ueTa.

— Omenka «3» cTaBHUTCS, €Clu paboTa BBRIMOJTHEHA HE TIOJTHOCTHIO, HO 00beM
BBITIOJTHEHHON YaCTH TAaKOB, IO3BOJISCT MOJIYIUTh MPABWIbHBIC PE3YJIbTATHI U
BBIBOJIBI: €CJTM B XOJI€ TIPOBEICHHUS ONBITA U U3MEPECHHUI ObLUTH JOMYIIEHBI OIITHOKH.
— Orenka «2» CTaBHTCS, €CITU pab0Ta BBIMOJTHEHA HE MOJTHOCTBIO M 00BEM
BBITIOJITHEHHOHN 9acTH pa0dOT HE MO3BOJIAT C/IEaTh MPABUIBHBIX BEIBOJIOB: €CIIH,
OTIBITBI, U3MEPCHHMS, BBIYUCIICHUS, HAOJIOICHUS TPOU3BOIMINCH HETIPABHIIBLHO.

JlaGopaTopHbie padoThbI

HNucTpyKkunonHas kapTa K JadopatopHoii padore Ne 7

Tema 3aHsATHSA: ONPEJECIICHNE YIEIBHOIO CONPOTUBIICHUS IPOBOIHUKA

Henp 3aHATHA: ONpeAesieHuEe YIENbHOIO AJIEKTPUYECKOTO  CONPOTUBIICHUS
PE3UCTOPHOIO MPOBOJIA 10 TEXHUYECKOMY METOJY.

Ilepen HavaoM 3aHATHS HEOOXOAMMO 3HATH: YTO TAKOE YIEIBHOE CONPOTUBIICHUE
Y OT YET0 OHO 3aBHCHT; 3HATh MIPUHIIMII JEHCTBIE U3MEPUTENIbHBIX IPUOOPOB.

Ilocie oxkoHYaHWsI 3aHATHS HeO0OXOAMMO yMeThb: BBIUUCIATh  YJAEJIBHOE
COMPOTHUBJIEHUE MPOBOAHUKOB JJI PA3IMYHBIX METAIIOB.

Oo6opynoBanme: xoMinbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepxxkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIOTCS JUIsl U3MEPEHUs dJEKTPUUECKUX BEITUYMH,
Ha3bIBAIOTCS AJIEKTPOU3MEPUTETLHBIMU IPUOOPAMH.
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2. ITpuGopkl 3IEKTPOINHAMUICCKON CUCTEMBI , OCHOBAHHBIC HA MPHUHIINIIE
AJEKTPOIMHAMHYECKOTO B3aUMOJICUCTBHS IBYX KaTylIEK C TOKaMHU, U3 KOTOPBIX OJIHA
HETNOJBWXHA, a ApyTas MOJABUKHA.

3. TIpuGopbl 3IEKTPOMATHUTHON CHUCTEMBI { , B KOTOPBIX HCIOJb3YyETCs
MPUHLUN B3aUMOJECHCTBHS MArHUTHOTO IOJISI HEMOJBHXKHOM KaTylIIKH C TOKOM M
MOJBM>KHOM KEJIE3HOM INTACTUHKY, HAMArHUYEHHOW 3TUM IOJIEM.

4. TeruioBble W3MEPUTENBHBIE MPUOOPHI, MCHOJIB3YIOIINE TEIUIOBOE AECHCTBUE
AJEKTPUYECKOr0 TOokKa. Harperas TOKOM MpPOBOJIOKA YJJIMHSIETCS, IPOBHUCAET, U
BCJICJICTBUE ATOTO MOJIBMKHASL YacTh MPUOOpA MOJy4aeT BO3MOXHOCTh MOBEPHYTHCS
Mo/ ICUCTBUEM MPYKUHBI, BEIOMparolel 00pa30oBaBIIyIOCs CIa0MHY MPOBOJIOKH.

5. Ilpubopsl HHIYKIIMOHHOW CHCTEMBI , OCHOBAHHBIE Ha IPUHIIMUIIC
B3aMMOJECUCTBUS BPALIAIOMIErOCS MATHUTHOIO MOJISI C TOKAMHU, WHAYKTHUPOBAHHBIMU
3THM MOJIEM B MOJBUKHOM METAJUIMYECKOM LIMIIMHIPE.

6. [IpuOOpHI AIMEKTPOCTATUHICCKON CHUCTEMBI i , OCHOBAaHHBIC HA MPUHIIUIIC

B3aMMOJEHUCTBUSA  IOJABMKHBIX M  HENOABIIKHBIX  METAUIMYECKUX  IUIACTHUH,
3apsKEHHBIX Pa3HOMMEHHBIMH 3JIEKTPHYECKUMH 3apsIaMHU.

7. IlpuOOpel TEPMOIJIEKTPUUYECKOM CHUCTEMBI, MpeACTaBIsOIME CcO00M
COBOKYMHOCTh TE€pMONapbl C KAaKUM-JIMOO UYyBCTBUTEIIbHBIM IMPUOOPOM, HAIpPUMED
MAarHUTOXJIEKTPUYECKOU CUCTEMBL. M3mepsaeMblii TOK, NMPOXOAS Yepe3 TepMoIapy,
CIIOCOOCTBYET BO3HUKHOBEHUIO TEPMOTOKA, BO3JICMICTBYIOILIETO Ha
MarHUTORJIEKTPUUECKUN TPHOOD.

8. IlpubGopsl BHUOpPaMOHHOW CHUCTEMbI, OCHOBAaHHbIE Ha TMPUHIIMIIE
MEXaHUYECKOTr0 pe3oHaHca BubOpupyroomux Ten. Ilpu 3agaHHON dYacToTe TOKa
HauOosee HMHTEHCUBHO BHOpPUPYET TOT M3 SIKOPBKOB JJIEKTPOMAarHUTa, MEepUoj
COOCTBEHHBIX KOJIEOaHHUI KOTOPOTO COBIAJAeT C MEPUOJAOM HaBA3AHHBIX KOJeOaHUH.

9. DneKkTpOHHbIE U3MEPUTEIbHBIE MPUOOPHI - TPUOOPHI, U3IMEPUTEIHHBIE LIEMU
KOTOPBIX COJEpXkKaT AJIEKTPOHHBbIE 31eMEHThl. OHM HCHONB3YEeTCS Uil W3MEPEHHM
IIPAKTUYECKA BCEX DIJIEKTPUYECKUX BEJIIMYMH, & TAKKE HEIJIEKTPUUYECKUX BEJIUYUH,
MpEeABAPUTENILHO NPE0OPA30BAHHBIX B ANIEKTPUUECKHE.

[Io Tumy OTCYETHOrO YCTPOWCTBA pa3NUYaAlOT AaHAJIOrOBbIE U LHU(PPOBHIE
pUOOPBHI.

XapaKkTepuCTHKH 3JIEKTPOU3MEPHUTEIbHBIX IPHUOOPOB.

IIpenenom  u3MepeHMs DIEKTPOU3ZMEPUTENHLHOTO  MpubOopa  Ha3bIBaeTcs
MaKCUMaJIbHOE 3HA4YeHHE U3MepseMOoN (DU3UYECKON  BEIUYMHBI Xye, KOTOPOE
BBI3bIBAECT OTKJIOHEHHUE YKa3aTelsl MIKaJIbl IpuOopa Ha BCIO LIKaTY.

YyBCTBHTEJIBHOCTB .S — 3TO CIIOCOOHOCTH MPUOOpPa pearnpoBaTh Ha U3MEHEHHUE
U3MEPSAEMON BEJIMYMHBI, T.€. BEIMYMHA, KOTOpas ITOKA3bIBAET, HA CKOJIBKO ACIICHUHN
An mepeMeniaeTcsi ykasatenb Npubopa Npu H3MEHEHHH 3HAu€HHUs HU3MepsieMon
BEJINYMHBI AX HAa €IMHHULLY:

_An
Ax,

EnvHMIBI W3MEpPEHUs YyBCTBHTEIBHOCTH 3aBUCUT OT pojJia H3MepseMOi
BenuuuHbl (1en/B, nen/A u T.1.).
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Ilena jeJieHWsI YUCIIEHHO paBHA 3HAYEHUIO M3MEPSEMON  BEIUYUHBI X,
BBI3BABIIICH OTKJIOHEHHUE yKa3aTessl Mpruoopa Ha OJHO JICJICHUE IIKaJIbI:

Ilena nenenust usmepsiercs B B/nen., A/nen. u 1.4. llena aeneHus — 3To KOJIMYECTBO
U3MEpseMON BEJIMUMHBI, TPUXOJIAIICECS Ha OJTHO JIeJICHUE KTl Tpruoopa.
IlpuBeneHHON MOrpPeNIHOCTHIO TPUOOpPAa HA3BIBACTCS OTHOIICHHE a0COIIOTHOU
MOTPEIIHOCTH K HauOOJIBIIIEMY BO3MOXXHOMY OTKJIOHEHHUIO IOKasatelsi mnpubdopa
(HOMUHAJILHOMY TTOKa3aHUIO TPUOOpa):
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B nannoi#t pabote HaxXoAUTCS YJI€JIbHOE CONMPOTUBIICHHE MPOBOJHUKA. DIEKTPUUECKOE
COMPOTHUBJICHUE XapaKTepU3yeT MPOTUBOACHCTBUE MPOBOJHUKA MPOTEKAHUIO TOKA.

U
J1J1s1 TOCTOSIHHOTO TOKA COIIacHO 3akoHy OMa !
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Onucanue yCTAHOBKHM BUPTYAJIbHOM J1a00PATOPHOM PadoThI
DKCIepUMCHTAIbHAS YCTAaHOBKA MPEJCTaBJCHA Ha PHCYHKE. B JI6BOM HMKHEM YTy
pacrnoyio)keHa TMaHellb «IapaMeTpbl YCTaHOBKH», MOXXHO YCTaHOBHUTH CIIEAYIOIIUE
napamMeTpbl Takue, KakK JJUHY aKTUBHOM YacTH MPOBOJHUKA, €ro JuaMmerp,
BHYTPEHHEE COIPOTHBJICHHE amIepMeTpa, Mpou3BoibHO. CrmpaBa pacnoioKeHa
naHe’ab «MaTepuall MPOBOJHUKA», MO0 KOTOPOM MOXKHO BBIOpaTh MaTepual: HUXPOM,
dexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO MaHENN «JIMHEHKa» MOXXHO U3MEpPHUTh
JUIMHY TIPOBOJHUKA. VICMONb3ysl TPENCTaBICHHYIO YCTAHOBKY, OCTHTAeTCS IICIb
MOCTABJICHHOM TaO0OpaTOPHOU pabOTHI.

Ils1aH BbINOJIHEHUS PadOTHI
1. Ilepeitnute no cebiike https:// www.youtube.com/watch?v=g87ZvZSwnAmM
MPOCMOTPUTE BHJIEOYPOK KOTOPBIM TOSICHUT, KaKAM 00pa3oM IPOBOJUTCS
nabopatopHas paboTa B peaibHbIX YCIOBUSX.
2. Ilepeitaute mo ccwuike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBITIOJIHSANWTE MOCJIEI0BATEIBLHOCTD JIEUCTBHM, OMMUCAHHBIX HUXKE.

1. 3apnanue. Paccuumaiime yoenvHoe conpomuegienue Huxpoma, gexpens,
MAHZAHUHA, KOHCMAHMAaHA.

1. 3anmycTuTh BUPTYaIbHBIA CTEH]], BRIOEPUTE MaTepUall IPOBOJHUKA HUXPOM.
2. YCTaHOBUTH, B COOTBETCTBUHU, C BAPHMAHTOM COBIMAJAIOIIEM C TMOCHIEIHENH mu(ppon
M0 CIHUCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTA, IJIWHY aKTUBHOM 4YacCTH
MPOBOJAHUKA [, €Tr0 JuaMeTp d, a TakKe BHYTPEHHEE COMPOTUBIICHUE aMIIepMeTpa R..
3aHecTH 3TU JaHHbIEe B Ta0IUIy 1.
3. Ilpu moMomu peryisiTopa Toka yCTaHOBUTh MPOU3BOJIBHOE 3HAYEHUE CUJIBI TOKA /4.
3anucath B TabiuIy 1 cOOTBETCTBYIOIIEE eMy HampsikeHue Us.
3. AHanoru4HbIe U3MEPEHUS, ONMKMCAHHBIE B I1.3, MPOBECTH ISl HECKOJIbKUX 3HAYCHUI
CUJIBI TOKA.
4. Tlo panHbiM Tabmuubl 1 paccuuTarh BETUYHUHY YJIEIBHOTO CONMPOTUBICHUS
MPOBOJIHUKA 110 hopmyTe (2).
5. Paccuutath aOCONIOTHYIO ¥ OTHOCHUTENBHBIE TIOTPEIIHOCTH HW3MEpPEHUM
(mpunoxenue 1).

6. BoimotHUTH aHATOTUYHBIE NeUCTBUS 115 (heXpelib, MAaHTaHWHA, KOHCTaHTaHa.
Tabnunua 1

Neo IA U B p, Om'Mm?*/m | TTapaMeTpsl
1 JTAAMETP MPOBOHUKA:
2 d=...MM
3 JUIMHA aKTUBHOM YacCTH:
cpenHee l: Y |
ILIOIIAb CEUYCHUS
ITPOBOJIOKH:
=80 o
a
BHYTPEHHE COIPOTUBJIEHUE
aMrepmerpa
RA = ... A




6. CnemanTe BRIBOJI.

KoHTpoJsbHbIE BOIPOCHI
1.OT KaKux BEIUYHUH 3aBUCUT AJIEKTPUUECKOE CONPOTUBIICHUE MPOBOJHUKA?
2. Ykaxurte QopMyiy A pacyeTa COPOTUBIICHUS 110 pa3MepaM MpOBOIHUKA.
3.0T KaKuX BEJIMYMH 3aBUCUT yJEIBHOE CONPOTUBIICHUE MPOBOIHUKA?
4. HazoBuTE METOABI U3MEPEHUN COMPOTUBIICHUS IPOBOIHUKA.
5. 3anumure QopMmyasl IS ONpEAeNeHUs CONPOTUBJICHHUS TMPOBOJHUKA B
TexHu4eckoM mMeTojie? Kakue BeTuurHbI U3MEPSIOT B 3TOM METOAE?
KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OmeHKa «5» CTaBUTHCS, €CIU YYAIIUICS BBIMOJHSAET padOTy B MOJHOM OOBEME C
COONIOICHHEM  HEOOXOAMMOW  TOCJIENOBAaTeIbHOCTH  MPOBEJACHHUS  ONBITOB |
U3MEPEHUH;  CaMOCTOSITENIbHOW  PAalMOHAJIBHO  MOHTHPYET  HEOOXOAHUMBIE
00OpYyJOBaHUE; BCE OIBITHI MPOBOAMUT B YCIOBHSX U PEXKHMAX, 00ECIIEUMBAIONINX
MOJlyYE€HUE MPAaBWIbHBIX PE3yJNbTaTOB U BBIBOJOB; COOJIIO/aeT TpeOOBaHUS IMpaBUIl
0e30MacHOCTH TpyJa; B OTYETE MPaBMWJIBHO M aKKypaTHO BBINOJIHAET BCE 3aIUCH,
TaOJIUIBI, PUCYHKH, YEPTEKH, rpapuKu, BEIYUCICHUS; TPABUIILHO BBIIIOJIHAET aHAIU3
MOTPELTHOCTEM.

— Ouenka «4» CTaBUTCA, €CIIM BBINOJHEHbI TPEOOBAaHUS K OLEHKU «5», HO OBLIH
JOMyUIeHbl JBa-TpU HemodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HeJ0YeTa.

— Omenka «3» craBuTCS, eciau padoTa BBHINIOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJTHEHHOM YacTH TAaKOB, TO3BOJISIET TOJIYYUTh MPABWIBHBIE pE3yNbTaThl U
BBIBOJIBI: €CJIM B XOJI€ TIPOBEICHHSI ONBITA U M3MEPEHUN OBLIH JTOMYIIICHBI OITHOKH.

— OmneHka «2» cTaBUTCS, €ciaM paboTa BBHINOJHEHA HE IOJHOCTHIO U 00BEM
BBIITOJIHEHHON YacTH paboT HE MO3BOJAT ClIENaTh NPaBUIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHUS, BBIUNCICHUS, HAOJII0/IEHUS TIPOU3BOANINCH HENPABUIIBHO.

JlabopaTopHblie padoThI

JlaGopaTopHasi pabGora Ne 8
HccnenoBanue 3aBUCHMOCTH TeMIIEPATYPbl HUTH JIAMIIBI HAKAJINBAHUSA OT
HANPSKeHHUs Ha eé 3a:KumMax
Henp padoThl: NpHU YCIOBUAX CBEYECHHS HUTH HAKaJUBaHUS ONPEIEIUTH €€
TEMIIEPATYPY .
IIpuGopsl M mpuHaLIeKHOCTH: Jamna HakanuBaHus 220 B Ha mojcraBke,
BosibT™METp 220 B, ammepmerp 1A, perynupyembiii uctouHuk nutanus 1| — 220 B,
OMMETP, COETMHUTENBHBIE IPOBOJIA.



Kpartkas Teopust

DKcnepuMeHTallbHAsl MpOoBepKa HauboJyiee pacpOCTPAHEHHBIX OBITOBBIX JIAMII
HaKaJMBaHUsI MOITHOCTHIO 25, 40, 60, 75, 100 BT nmoka3bIiBaeT, 4TO UX COMPOTUBIICHUE
B xosiogHoM coctosgHuu npu 0 °C cocrasnser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBeTCTBEHHO. Torja OTHOIIEHHE
«TOPSTYET0» COMPOTUBIICHUS K «XOJIOJHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpenHem oHO cocrtaBiser 12,5. Jlamnbl HakaauBaHUS
MourHOCThI0 100 BT ¢ 2010r. He BbITyCKarOTCA.

B pe3ynbTaTe n1amia HakaauMBaHUs MPU BKIIOUEHUU PaO0TAET B AKCTPEMaIbHBIX
YCIOBUSX TPH TOKaX, KOTOPBIE TMPEBBIINIAIOT HOMHUHAIBHBINA, YTO NPUBOAUT K
YCKOPEHHOMY M3HOCY HUTH HaKajla U MPEKJIEBPEMEHHOMY BBIXOJly JaMIIbl U3 CTPOS,
OCOOCHHO TMpU TMPEBBIICHUSIX HampsbkeHuss B nuTarome cetu. llociennee
00CTOATENILCTBO TPU  JUIUTEIBHBIX MPEBBIIICHUSIX HAMNPSDKEHUST OTHOCUTEIHHO
HOMHUHAJIBHOTO TPUBOJUT K PE3KOMY COKPAIICHUIO CPOKA CITYKOBI JIAMITHI.

Cpok ci1y»ObI JIaMITbl HAKAJIUBAHUS KOJICOJIETCS B IIUPOKUX Tpejieax, IOTOMY
YTO 3aBUCHT:

- OT KayecTBa COCJAMHCHHUN B DJICKTPONPOBOJAKE U CBETUJIBHHUKE;, . OT
CTAaOMILHOCTH HOMHUHAJIBHOTO HAIIPSIKEHUS,

- OT HAJIMYMS WIM OTCYTCTBHSI MEXAaHMYECKMX BO3JCUCTBUM Ha Jamy,
TOJYKOB, COTPSICEHUH, BUOpAITUIA;

- OT TeMIEpaTypbl OKPYKAIOLIEH CPEIbI;

- OT THUINA MPUMEHEHHOrO BBIKJIIOYATENSI W CKOPOCTH HapacTaHMs
BEJIMYMHBI TOKA MPU MOJa4Ye MUTAHUS HA JIAMITY.

[Ipu mpomomxuTenbHOM paboTe JIaMIbl HAaKaJWBaHUS €€ HUTh HaKajla TOJ
BO3J/ICIICTBUEM BBICOKOM TEMIIEpATyphbl HAarpeBa MOCTEIIEHHO UCTIAPSIETCs, YMEHbINASICh
B JIMaMeTpe, pBETCs (TIEperopaer).

Uem BhIIIIE TEMIIEpaTypa HarpeBa HUTU Hakajga, TeM OOJIbIlle CBETa M3JydaeT
nammna. [Ipy 3TOM MHTEHCUBHEE MPOTEKAET MPOLIECC UCTTAPEHUS] HUTH, U COKPAIIAETCA
CpoK ciyxkO0bl jammibl. [lodToMy 1y JlamMn HakajduBaHUS YCTaHABIWBACTCS Takas
TeMIepaTypa Hakajla HUTH, IIPH KOTOPOi oOecrieuynBaeTcss HE00OX0AuMasi CBETOOT/1aua
JIAMIIBI U OTIPeieNIeHHAs TTPOJIOJKUTEITLHOCTD €€ CITY KOBI.

Cpennsis poJAOJDKUTEIBHOCTh TOPEHUS JIaMITbl HaKaJUBAaHUS MPU PACYETHOM
HanpsbkeHnuu He npebimaer 1000 yacos. [Tocie 750 yacoB ropeHusi CBETOBOM MOTOK
CHUKaeTcs B cpetHeM Ha 15%.

JlaMIibl HaKaJIMBaHUSI OY€Hb YYBCTBUTEIbHBI JJaXKe€ K OTHOCUTEIBHO HEOOIbIITUM
MOBBIIICHUSM HANPSKEHUA: PU MOBBILICHUH HAINPSKEHUs Bcero Ha 6% CpoK CiTyKObl
cHmKaeTrcss BaBoe. I[lo »2Tolf mpuyMHE JlaMmbl HaKaJIWMBaHUS, OCBEIAIOIIUE
JIECTHUYHBIE KJIETKHU, TOBOJIBHO YacTO MEPETrOparoT, TaK Kak HOUbIO AJIEKTPOCETh MAJIO
Harpy>keHa 1 HalpsiKEHUE MTOBBIIICHO.

CornacHo KJIACCMYECKON DSJICKTPOHHOW TEOPUU METALNIMYECKHUE MPOBOIHUKH
MMEIOT KPUCTAUIMYECKYIO CTPYKTYpPY. B y31ax KpUCTaNIMYECKON peIIETKY HAXOAATCS
MTOJIOKUTENIbHBIC HMOHBI, a B TMPOCTPAHCTBE MEXJTY HOHAMH HMEIOTCS CBOOOJIHBIE
AJIEKTPOHBI,  KOTOPHIE  COCTaBISIOT  "2JIEKTPOHHBIM  Ta3",  3alOJIHAIOLIAN
KpUCTAUIMUECKYI0 peméTrky. CBOOOJHBIE OJIEKTPOHBI, KaK W MOJEKYJbl Tasa,
COBEPIIAIOT Xa0THYECKOE OECIOPsI0YHOE JIBIKEHHUE, CKOPOCTh KOTOPBIX 3aBUCHUT OT



teMrepaTypbl. [Ipy 3TOM KaXKIblii ONMHMCHIBAET CIIOKHYIO TPAeKTOPHIO, MOJAOOHYIO
TPaeKTOPUM MOJIEKYJbl ra3a WM YACTHIIbl, COBEPIIAIONIECH OPOYHOBCKOE IBUKEHUE
(puc. 1).

Bcenenctue 6eciopsA04HOCTH TEIJIOBOTO JBUKEHHSI KOJMYECTBO 3JIEKTPOHOB,
JABIDKYIIMXCS B JIOOOM HAmpaBiICHUH, B CPEAHEM BCErZa PaBHO YHCIY 3JIEKTPOHOB,
IIEPEMEIIAIOIINXCS B IMPOTUBOIOJIO0KHOM HampasiieHHH. [lo3TomMy, B OTCYTCTBUM
BHEIIHETO0 TOJs, CYMMapHBIA 3apsll, NEPEHOCHUMBIH 3JIEKTpOHAMH B JHOOOM
HaIlpaBJI€HUH, PaBEH HYJIO, T.€. B METAJUIE HET 3JIEKTpU4YecKoro toka. [Ipu coznanum
Pa3HOCTH IOTEHLMAJOB HAa KOHIAX METAJNIMYECKOTO MPOBOJAHHMKA, B IPOBOJIHHUKE
MOSIBJIIETCSA DJEKTPUUECKOE Mo, TMOJ JCHCTBHEM KOTOPOTO JIIEKTPOHBI OOpETYT
YaCTUYHO  YMNOPSJOYEHHOE JABWKEHHUE B  HAINPABICHUHU, MPOTUBOIOJIONKHOM
HaIpaBJIEHUIO MOJIs (T.K. AJIEKTPOHBI 00JaJal0T OTpULATENbHBIM 3apsiioM). [loaTromy
Py HAJIMYUU BHEUIHETO MOJisi (DAKTUUYECKOE NIBHIKEHHME 3JIEKTPOHOB MPEACTABIISIET
co00ll cymMMy OECHOpSIOYHOIO W YMNOPSJOUYEHHOTO ABMKEHUH, YTO MNPUBOJIUT K
MOSIBJICHUIO TPEUMYIIECTBEHHOTO HANPABJIEHUS ABMKEHHS. KOJIMUecTBO 3JEKTPOHOB,
ABIDKYIIMXCS MPOTUBOINOJIOXKHO IOJIF0, OyIeT OoJIbLIE KOJUYECTBA 3JIEKTPOHOB,
NEPEMEIIAOIINXCA B HAIPaBICHUM IIOJIA, CIEAOBATENIBHO, BO3HHMKAET IIEPEHOC
AJIIEKTPUYECKOr0 3apsAjia B HANPABICHUH, NPOTHUBOIOJIOKHOM IO, KOTOPBIM U
Ha3bIBAIOT 3JIEKTpUueckUM TokoM. Ha puc.10 mpesncraBiieHa TpaeKTOpUs JIBUKECHUS
AJIEKTPOHA B IPUCYTCTBUU 3JIEKTPUYECKOTO MTOJISL.

[Ipy Hanuumy MOJSA HA KaXIbIA SJIEKTPOH ACHUCTBYET CWJIa paBHasA €U, MOJ
NENCTBUEM KOTOPOU JIEKTPOH IBUXKETCS YCKOPEHHO. [Ipu cBOEM IBHKEHUM DNEKTPOH
CTaJKHMBAETCA C WOHAMM KPHUCTAIUIMYECKOW pEIIETKH. B MOMEHT yhapa aleKTpOH
OTIAET YacTh WJIM BCIO 3HEpruro voHam. [locime 3TOro cHoBa moj JEWCTBUEM CHII
ANEKTPUYECKOTO TOJISI YCKOPSIETCS, YBEIWYMBAET CBOIO CKOPOCTh M CHOBA IIPU
CIEAYIOIIEM COYAApPEHUU C MOHOM OTAAET CBOKO DHEPIUI0 OCTOBY KPHUCTALNIMYECKOU

PELIETKH.
%&j g ,
o a

Puc.1. Tpaexktopusi IBU>KEHUS DJIEKTpOHA: a) 0e3 moisi; 0) B AIEKTPUUYECKOM
I10JI€ HANPSIKEHHOCTBIO .

DHeprus, NepeJaHHas MOHAM KPHUCTAJUIMYECKON PpEIIeTKH, MpEeBpallacTcs B
DHEPTUI0 OECTIOPSAIOYHOTO KOJIeOaTeTbHOTO JIBIKCHUS WOHOB, T.€. B TEIJIO. OTH
CTOJIKHOBEHHMSI MPUBOMST K 3aTPYyAHEHUIO HANPABICHHOTO JBUKECHHS DJIEKTPOHOB, K
CO3JIaHUI0 cONPOTUBIIeHUs. C TOYKH 3pEHUsT KIIACCUUECKOM 3JIEKTPOHHOU TEOPUH JIBa
(dakTopa: 1) yuacTHe DSJIEKTPOHOB B XaOTHYECKOM JIBUKEHUU (Hapsiay C
HaIpaBJICHHBIM) U 2) HAJIMYUE COYAapeHUMN AIEKTPOTEN C MOHAMU KPUCTATUIMYECKON
pEeIIeTKH BOCIPUHUMAETCS KaK DJJICKTPUYECKOE COMPOTUBIICHHE IPOBOJIHHUKA
AIIEKTPUYECKOMY TOKY.



2.

C yBenuueHueM TeMrepaTypbl BO3PACTaET CKOPOCTh XaOTHYECKOTO JBUKEHUSI,
a TaKXe YHCIIO COYJapeHUN DJIEKTPOHOB, YTO JOJDKHO NPHUBECTH K YBEIUYEHUIO
COMPOTUBJICHUS ITPOBOJHUKA.

DOKCIEpUMEHTAIBHO  YCTAHOBJIEHO, 4YTO JJIS  METauIOB  yBEJIMYEHHUE
COMPOTHUBJICHUS C TEMIIEPATYPON BBIPAKAETCS 3aBUCUMOCTHIO:

R, =R,(1+ at) (1)

rne R, — comporuBieHne npoBomHuka npu Ttemneparype 0°C, R, —
COTIPOTHBJICHHE NMPOBOJHMKA NpPH TeMneparype £, . — TEPMUYECKUN KOIPUIITHEHT

CONPOTHUBIICHUSI JTAHHOTO METala, OH MOKAa3bIBAET HA KAaKyK 4YacThb H3MEHSACTCS
CONPOTHUBJIEHUE NPOBOIHKMKA P Harpese ero Ha 1°C. V 4MCTHIX METaIOB MOpsIKa

107 1/ PaAayc |y crutaBoB menbiie. Y Boib(pama, U3 KOTOPOTO M3TOTOBJICHA HUTH
uccnexyemoit nammsl 4,8-107°°C ..

N3 popmynsl (1) MOKHO ompenenuTh TeMNeparypy pacKal€HHOW HUTH, €CIH
M3BECTHBI €€ CONTPOTUBJIEHUE R, ITPU ATOU TEMIIEpAType U CONPOTUBIICHUE HUTU R, ipn
temneparype 0°C:

Rt—Rg
aRy (2)

t =

IlopsioK BbINOJIHEHUS] pA0OTHI

II‘IOMI/IHaHBHaH Ll—ianpsmceHHe

Temne-
MOIIIHOCTh , B Cuna
MoOIIHOCTB, ConpoTHUBJIEHUE [paTypa
No JTaMIIbI, TOKa B
notpebisemMas [HATH Hakaja R, [Hakana t,
onbITalP, BT lamIe .
nammiot P, Br  [Om 0
I, A C

I/ISMCPBTG QJICKTPUYCCKOC COIIPOTHUBJICHNEC HUTH JIaMIIbl HAKAJIWUBAHUA IIPU KOMHATHOU
TCMIICPATYypC C IOMOIIBIO OMMCTPA.
CO6CpI/ITC QJICKTPUYICCKYIO LCIIb COINIACHO CXEMC!



e,
-
L

Puc. 2. Cxema ycTaHOBKH

2. Brruncnute 3HaueHue Ry 3J€KTPUUYECKOTO COMPOTUBIICHUS HUTHU JIAMIIBI
mpu 0 °C. Tepmuueckuii KOIQPUIMEHT o DIEKTPUYECKOTO COMPOTHUBICHUS
BoJIb(ppama Mmpu 3HaYEHHUSIX Temnepatypsbl, onmu3kux k 0 °C, paBeH IpUMepHO
4,8-107°°C.

3. [ToaknrounTe YCTAaHOBKY K MCTOYHHUKY MUTaHUS, COONIOAAS TOJISAPHOCTD.
M3meppTe crily TOKa B IIENH MPU pa3HbIX 3HaYeHHUsIX U Ha KOHIIAX HUTH HaKAJTHBAHUS
JaMIbl OT MUHUMAJIBHOTO CBEYEHUS 10 MAaKCUMAaJIbHOr0. BhIuncauTe 3/€KTpUYecKoe
COIIPOTUBIICHUE R, HUTH JIaMIIbl B HATPETOM COCTOSIHUU:

Rt=?

4. [Io HaliIeHHBIM 3HAYEHUSIM JJIEKTPUYECKOrO COMPOTHUBIIEHUS] HUTH JIAMIIBL Ry,
R, ¥ W3BECTHOMY 3HAYCHHIO TEPMHUYECKOT0 KOID(DUIIMEHTA DIECKTPUICCKOTO
COTPOTHUBJICHUST BOJIb(PpaMa BBIYUCIUTE TEMIIEPATypy ! HHUTH JaMIbI MO (GopMyIie

t—Ryg

Ry
5. OueHuTe TpaHMIBl MOTPEIIHOCTEN U3MEpPEeHUN. Pe3ynbTaThl H3MEpEHHN U
BBIUHCIICHU 3aHECUTE B OTYETHYIO TaOIUILy.

6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TeMIIepaTypbl HUTH HaKaJUBaHUS OT
HaNpsDKEHUS Ha €€ 3a)KUMax.

7. CremnaliTe BBIBOJI.

KoHTposbHBIE BONIPOCHI

1. [loueMy »BJEKTpUYECKOE COMPOTUBJICHHE METAUIOB  3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE HCTOYHUKH TOTPEIIHOCTEH H3MEpPEHUM B JaHHOM
AKCIIEpUMEHTE?

3. [Touemy B maHHO# paboTe IEKTPUYECKOE COMPOTUBICHUE HUTH JIAMIIBI
Ipyl KOMHATHOW TeMIlepaType MOXKHO CUYUTaTh NPHUOTUZUTENHHO pPaBHBIM €€
ANEKTPUYECKOMY corpoTuBiieHuto mpu 0°C?

Kontponupyemsie komnerennnun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun onenku:

— Omenka «5» CTaBUTBCS, €CIIM yYalTUHCS BBITIONHSAET pabOTy B IMOJHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  TMOCIEIOBATEIbHOCTH  MPOBEACHUS  OMBITOB U



U3MEPEHUN;  CaMOCTOATEIIbHOM  palMOHAIbHO  MOHTHUPYET  HE0OXOJUMBIE
o00opy/I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHSIX U PEXKUMAX, 00ECIEUHMBAIONIUX
MOJTyYeHUE TPABUWIBbHBIX PE3YJbTaTOB M BBIBOAOB; COOJIO/IaeT TpeOOBaHUS MPaBUI
0e30MacHOCTH TPyZa; B OTYETE NPABWIBHO U aKKypaTHO BBIMIOJHSET BCE 3aIHCH,
Ta0JHIIbI, PUCYHKH, YEPTEKH, TpaduKU, BEIYUCICHUS; IPABUILHO BBITIOJIHIET aHAIU3
MOTPEIIHOCTEM.

— Omnenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEeOOBaHUS K OIEHKH «5», HO OBLIU
JIOMyIIIEHbl JBa-TPU HeJoYeTa, HEe Ooyiee OAHOW HErpyO0oil OmMUOKA W OJHOTO
HEJI0YeTa.

— Ouenka «3» crTaBUTCS, e€ciM paboTa BBINOJHEHA HE MOJHOCTHIO, HO 00bEM
BBITIOJTHEHHOM YacCTH TaKOB, MO3BOJSIET IMOJYYUTh MPABUIIBHBIE PE3YyIbTAaThl U
BBIBO/IbI: €CJIM B X0/I€ MPOBEJICHUS OMbITA U U3MEPEHUM ObUTH JOMYIIEHbI OIIUOKH.

— OmeHka «2» cTaBUTCS, €clii paboTa BHITIOJHEHA HE TOJHOCTBIO M 00BEM
BBITIOJTHEHHONW YacTh pabOT HE TMO3BOJAT CHAENaTh MPaBWIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUSI, BIYUCIICHHU S, HAOI0ICHUS TTPOU3BOIUIINCH HEMPABUIILHO.

JlaGopaTopHbie padoThbI

HNHcTpyKunoHHas KapTa K JjadopaTopHoii padore Ne 9

Tema 3ansaTus: onpenenenne K111 anexkrpudeckoro HarpeBaTesst BOIbI.

Ieap 3aHATHA: HAYUYUTHCA, OKCIEpUMEHTAIbHO  ompenensate  KIIJ]
AJIEKTPUYECKOr0 HarpeBaTessl BOJBI.

Ilepen Hauvasom 3aHATHS He00XoaAMMO 3HAThL: uto Takoe KIIJI TemnoBoro
JIBUTATEIS, 10 KaKoh (hopmyJie OH pacCUUTHIBACTCS.

Ilocne oxkoHYaHMS 3aHATHS He00X0AMMO yMeTh: paccuutbiBath KII/]
AJIEKTPUYECKOT0 HarpeBaTessl BOJBI.

O6opynoBanme: xoMinblotTep, MHTEpHET, UHCTPYKIIMOHHAS KapTa.

Conep:kanue u Teopusi.

MoJieKyJibl COCTOSIT U3 aTOMOB TO €CTh JJIsi TOTO YTOOBI pa3AeuTh MOJEKYJIbI
Ha aTOMbI HAJI0 OCHAOUTh CUIIY HPUTSDKEHHS aTOMOB M BBIIIOJIHUTH PaboOTy TO €CTh
noTpatuTh dHepruto. [Ipu oObeaMHEHM aTOMOB B OOpa30BAHMM MOJIEKYJ DHEpPTrus
OTIEIIAETCS.

IIpu cropanuu TOIUIMBA OTHEISETCA JHEPTUs. 1oniugom HA3bIBACTCS TOpHOYEe
BEIIECTBO, MCIOJb3yEMOE B KAaueCTBE MCTOYHHUKA IIOJIYyYE€HUs TEIUIOTHI B
SHEPreTUYECKHUX, IPOMBIIUICHHBIX U OTONUTENBHBIX YCTAHOBKAaX. B 3aBUCHUMOCTH OT
TUNA PEaKUHi, B PE3yJbTaT€ KOTOPBIX BBIACISETCS TEIUIOTa W3 TOIUIMBA,
pa3IUYaIOT Opeanuyeckoe N s10epHoe monauso.

B oprannyeckux TOIJIMBAx TEIUIOTa BBIAEISETCS B pe3yJbTaTe XUMHUYECKOW peakuuu
OKHUCJIEHHS €r0 rOPIYMX YacTel MpU yYacTHH KUCIOPOAa, a B SIAEPHBIX TOIUIMBAX — B
pe3yJsbTaTe pacnaaa JeJIeHUs SAEp TAKENIbIX MJIEMEHTOB (ypaHa, IUyTOHUS U T.10.).



KﬂaCCVId)MKaLI,VIFI OopraHn4yeckunx TOonaumBe no arperatTHomy COCTOAHUIO.

TormBo ArperaTtHoe COCTOsIHHE
TBepnoe Kunkoe ["a3000pa3Hoe
[IpupoaHoe JlpoBa, Topd, Oypsie Hedts [IpupoaHsbIii ras

U KaMEHHBIE YTJIH,
AQHTPALIUT, TOPIOYNE

CIIaHLbI
HckyccrBeHHOE | J[peBecHbIN yroib, MasyT, kepocuH, ["a3e1 HEPTSIHOM,
ITOJIYKOKC, KOKC, OCH3MH, COJIIPOBOE KOKCOBBIH,
YIOJBbHBIE U MacJo, ra30uib, TE€HEPATOPHBIN,
TOpQsTHBIE OPUKETHI MIEYHOE TOTUIMBO JIOMEHHBIH, Ta3
ITOA3EMHOU
razoukamnumu

N3mepenue KIIJ] ycTaHOBKM C DIEKTPUYECKUM JABHUrareneM. Bel moMHuUTE, 4TO
KITH (xoadduimeHT mosie3HOTO JEWCTBUS) HA3bIBAETCS OTHOIICHHUE TI0JIE3HOM
paboTHI K MOJIHOM paboTe, BBIPAKEHHOE B MPOIICHTAX:

N=Qu/As, (1)
rie rae A3 — paboTa Toka B BOJOHArpeBaTeie 3a BpeMsi T- OnpeaensieTcs no popMmyiie:
A3=1-Ur, (2)
rae Qn —KOJM4eCcTBO TEIUIOTHI, KOTOPOE MOUUIO Ha HArpeBaHUE KAJIOPUMETPA U BOJIbI
B HEM OT TEMIIEPATYPHI t; 10 TEMIIEPATYPHI t):
QH = Cg' 1My (tz— tl) + Cr'My’ (tz — t1) (3)
[Tocne noacranoBku (2) u (3) B hopmyny (1), monyuum 3HaueHue

(cgmy +cemy ) (tz—tq)

N Ut )
KIII:
Onucanne yCTAHOBKH
Onpepenenue KM anektpuyeckoro BHPTYAJIbHOH
HarpeBaTens BoAbl PR ETOR ROk JadopaTopHoii padoThI
Ve=[ 155 |3)a
MopameTps TOKa B F= 195 [
IAEKTDHMMECKOW LLENK o = 0 |*|°c SKCHepI/IMeHTaJI},Ha;[

133 |4 g = 4200 [wc/ke-K)

I
2
(=}
i

yCTaHOBKa TMpejCTaBlieHa

T = & 4
!': :: Napamerphbl KOAOPUMETRA g PUCYHKE. B paBoM
13 =l 0z |* &
Ee . = HIDKHEM yriry

50 c= F20  [Jw/kzK)
E P IpeAcTaBJICHa IIaHEIb
= 1w Marepuaa KaaopumeTpa

= « ey «rmapaMeTphl

N
2 Leran KaJopuMeTpa» BBIOOD

| WENG30

ASATH [IPYTME BWIED



Maccy KajlopuMmeTpa M Maccy BOJAbI, KOTopas OyaeT B HeM. [laHenb: «maTepuan
KaJIOpUMETpa» - JUIsl BbIOOpa MaTepuaia: Mellb, allOMUHUM, CTallb, JKejie30. Boliie
€CTh TIaHENb «IapaMeTPbl BOABD», TJE€ MOXXHO BBIOpaTh Ha4YabHYI TEMIIEPATYpPhI
BOJIBI I €€ 00BEM.
CneBa maHenp «mapameTpa ToKa B 3JIEKTPUUECKOM 1enu», 0aarogapsi KOTOpOi MOKHO
BBIOpATh HAIPSKEHUE, KOTOPOE CO37aeT UCTOUYHUK TOKa. C MOMOIIBIO KHOMKH «ITYCK»
HAYHETCS TMPOIECC HarpeBaHWe BOABI B KaJOPUMETpE, JI0XKAABIINCH, KOTJa
TeMIlepaTypa JOCTHUTHET TEeMIIepaTypbl KUMECHUS (TEPMOMETP PACIIONIONKEH CJIEeBa )C
MOMOIIFI0 KHOTIKK Tay3a MOXHO OCTaHOBHUTH MPOIECC U 3aUKCUPOBATH BpEMs,
MOKa3aHHOE B KPaHEM HIDKHEM MPABOM yTITy.
Hcnons3yst TpeACTaBICHHYI) YCTAHOBKY, JOCTUraeTrcsi 1ellb MOCTaBICHHOMN
nabopaTopHOil pabOTHI.

I1;1aH BBITOJIHEHHS PA0OTHI
1. ITepeitnute no ccbiike https:// www.youtube.com/watch?v=6PIvTC3-ObE
MPOCMOTPUTE BHJICOYPOK KOTOPBIM TOSICHUT, KaKUM OO0pa3oM IPOBOJUTCS
nabopaTopHas paboTa B peasIbHbIX YCIOBUSIX.
2. Ilepeitaute 1o ccwuike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBIIOJIHSMTE MOCJIEN0BATEIBHOCTD JAEUCTBUM, ONIMCAHHBIX HUXKE.

1. 3apanue. Paccuumaiime KII/] snekmpuueckozo nazpesameJisi 600l
1. 3anycTUTh BUPTYaIbHBIA CTEH]
2. BpiOpaTp BelecTBo, U3 KOTOPOTO M3rOTOBJIEH KAJIOPUMETP, €ro Maccy U 00BEM
BOJbI B COOTBETCTBHM C HOMEPOM BapHUaHTa, COBMAJAIOIIEM € MOCIEAHEN UPPO MO
CHUCKY T'pYIIIbl, OH HAXOAUTCS B KOHIE JOKYMEHTA.
3. BbiOparh (IpOM3BOJIBHO) HAuYaJbHYI TEMIEPATypy BOABl M HANpSIKEHUE Ha
MCTOYHHUKE TOKA.
3 3HauyeHus BCceX U3MEPEHHBIX (3aJJaHHBIX) BEJIMYMH 3aIMcaTh B TAOJIHUILY.
4 Knonkoit «ITYCK» HauaTe HarpeBaHue BOABI U NIPEKPATUTH €0, HAKAB HA KHOIIKY
«ITAY3A» mnpu goctmxeHun TtemmepaTypsl kunenus. Ilpu HeoOxoaumocTu

MMOBTOPEHUS SKCIIEPUMEHTA BOCTI0JIb30BaThCsl KHONKON « CBPOCy.
5. 3anucatb B TabauLy BpemA HarpeBaHUA U KOHEYHYIO TemnepaTypy BoAbl.

BemectBo 3Ha4veHnne nucathb 0e3 okpyriaenus!!!
KaJIOpUMETpa
VY nennHas VY nennHas
TEIIOEMKOCTh TEIIOEMKOCTh BOJIBI Cs ,
BEIIECTBA JIx/ (xr- °C)
KaJopuMeTpa Cxy
Jbx/ (k- °C)
Macca kanopumeTpa O06BEM Boal V, 11
MK, KT
Cuma toka I, A Macca Boabl m;, KT
Hampsoxkenne U, B Hauvanbnas
Temreparypat i, °
C
Bpems HarpeBanus Koneunas




T, C Temriepatypa t,, 0 C

6. BeInosiHUTE BBIUHUCIICHHUSL.
7. B BBIBOZIE YKAXKUTE MTOTYUYEHHBIN pe3ysbTaT usMepenus KII/I.

KonTpoJibHBbIE BONIPOCHI

1. Kakoe xonnuecTBO TEIIOTH Qyp, pacCesioch B OKPYKaroILyto cpeny? CKOIbKO
MIPOLIEHTOB COCTABJISIET 3TA BEIMYMHA OT KOJIMYECTBA TEIUIOTHI, BHIAEIUBIIETOCS B
HarpeBaTeIbHOM dJIEMEHTE?

2. U3menutcs mu KIIJl HarpeBarens, eciivd yBeJIMYUTh BpeMsl HarpeBaHus (Harpumep,
1o noiydaca)? Eciu na, To kak? OTBEeT 000CHYHTE.

HayanbHble gaHHble NO BapWaHTam K 3aJaHNAM

I'pynna BemectBo Macca kanopumerpa | O0bEM BOIbI
KaJIOpUMETpa
1 KeJIe30 0,2 xr 271
2 aJIFIOMUHUI 0,2 kr In
3 MeNb 0,2 kr 21
4 cTallb 0,2 kr 27
5 JKEJIe30 0,4 xr 21
6 AJIFOMUHUI 0,4 xr I n
7 M€EJIb 0,4 xr I n
8 cTajib 0,4 xr I n
9 )KeJIe30 0,5 kr I n
0 AITFIOMUHUN 0,5 xr In

KonTtponupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
Kpurepun ouenku:

— OrmeHKa «5» CTaBUTHCS, €CITU YYAIIUICS BBIMOJIHSAET padOTy B MOJHOM OOBEME C
COONIOICHHEM  HEOOXOAMMOW  TOCIENOBAaTeIbHOCTH  MPOBEJACHHUS  ONBITOB H
U3MEPEeHUH;  CaMOCTOSITENFHOW  PAalMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00OpYyJIOBaHUE; BCE OIBITHI NMPOBOAMUT B YCIOBHSX U PEXKHMAX, 00ECIEUMBAIONINX
MOJly4Y€HHUE MPaBWIbHBIX PE3yJlbTaTOB U BBIBOJOB; COOJIIO/aeT TpeOOBaHUS IMpaBUIl
0e30MacHOCTH TpyJa; B OTYETE MPaBMWJIBHO M aKKypaTHO BBINOJIHAET BCE 3aIlUCH,
TaOJIMIBI, PUCYHKH, YEPTEKH, rpauKu, BEIYUCICHUS; TPABUIIHHO BBIMIOJIHAET aHAU3
MOTPELTHOCTEM.

— Ouenka «4» CTaBUTCA, €CIIM BBINOJHEHbI TPEOOBAaHUS K OLEHKU «5», HO OBLIH
JOMyUIeHbl JBa-TpU HexodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HEeJo0YeTa.

— Omenka «3» craBuTCS, eciau padoTa BBHINIOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJTHEHHONM YacTH TAaKOB, TO3BOJISET TOJIYYUTh MPABWIBHBIE pE3yNbTaThl U
BBIBOJIBI: €CJIM B XOJI€ TIPOBEJICHHSI ONBITA U I3MEPEHUN OBLIH JTOMYIICHBI OITHOKH.




— OneHka «2» cTaBUTCS, €clii paboTa BHITIOJHEHA HE TOJHOCTBIO M 00BEM
BBITIOJTHEHHONM YacTh pabOT HE TMO3BOJAT CHAENaTh MPAaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHU S, HAOI0ICHUS TTPOU3BOIUIINCH HEIPABUIILHO.

JlaGopaTopHbie padoThbI
JlaGoparopHasi pabora Ne 10
JKcnepuMeHTAIbHOE ONpe/e/ieHre y1eJbHOr0 CONMPOTUBJIEHUS MPOBOIHUKOB

Leab paGoThl: onpeaenuTs CpeiHEe 3HAaUCHNUE TeMIIepaTypHOro ko3dduimenra
COIPOTUBIICHUS MEJIH.

IIpubopsl M NPUHANIEKHOCTH: TPUOOP VIS ONPECICHUS TEMIIEPATypPHOIO
KodpuIMEeHTa COMPOTHBICHUS METaUIOB, BeipsMutens BC-24M, nHabop
NPOBOJHUKOB, aMIIEPMETP, BOJBTMETP, TEPMOMETP TEXHHUUYECKUN, KOMIUIEKT
IPOBO/JIOB.

KPATKAS TEOPUSI

XapakTepUCTUKON MPOBOASAIIMX CBOWCTB Marepuaia IPOBOJHUKA SIBISETCS
YIEJIIbHOE CONPOTUBIIEHUE, T.€. COMPOTUBJIIEHUE MTPOBOJIHUKA, UMEIOIIETO MONIEPEUHOE
CEUCHHE, PABHOE CAWHHIEC IUIOIAAA, M UIMHY, PAaBHYK €IWHHUIEC JJIMHBL Eciu
MPOBOJHMK C YICIBHBIM COMPOTUBICHHEM [ mMMeeT mo Bcel umMHE | OJMHAKOBOEC
CEUYEHHUE S, To ero conpoTMBAEHUE MOXKET BbITb MOACYUTAHO MO GOPMy/Ie

R=pl (1)
S

VYenpHOe CONMPOTUBIICHHE MPOBOAHUKA 3aBHCHUT B OOIIEM Ciydyae OT MHOTHX
(haKTOpOB: TeMIepaTyphl, MEXaHUUECKUX JaedopmMaIiuii, HalPsHKCHHOCTH MarHUTHOTO
Mojs, B KOTOPOE TIOMEIIEH IPOBOJHUK, W T.M. ITU 3aBUCHMOCTH IIHPOKO

HCIIOJIB3YCTCA B I/I3MepI/ITeJ'IBHOI71 TCXHUKEC U aBTOMATHKE.
3aBMCMMOCTb COMPOTMBAEHMA OT TEMMNEPATYPbI B 06LLEM BUAE MOXKET ObITh BblparkeHa MHOFOUY1I€HOM

2
R, =R, [1+o(t; —t) +B(t; —15)" +...] (2)
rae O u P - cpenHue 3HAYCHHS TEMIIEPATYPHBIX KO3(DPHUIIMEHTOB, OMpPEAEIICMBIX
ONBITHBIM TryTeM, R, u R, - comporusieHus npu HauvanbHOHM (1)) ¥ KOHe4HOH (f)

TeMriepaTypax. B HeOoNbIIMX WMHTEpBajgaX H3MEHEHHUs TEMIIEpaTyp 4YacTo ObIBaeT

JAOCTAaTOYHBIM IPHU PACUYCTEC OTPaHnuMTbCA ABYMA uYneHamu paga dopmynbl (2). B atom cayuae
bopmyna ansa onpeseneHua CoONpPoTUBAEHNA MEET BUA,

R =R, [1+0(t— 1)) (3)
3Ha"IGHI/IH (0 He MABIAIOTCS IIOCTOSAHHBIMU W WU3MEHAIOTCI C HN3MEHEHUEM

TEMIICPATypPbl, OJHAKO B HEKOTOpLIX TemnepaTypHbIX WHTepBanax 3TOT KO3IGOULMEHT MOMKHO
XapaKTepu3oBaTb CPeAHNM 3HAYEHNEM TeMNEePaTyPHOro KoapdpuumeHTa.



[Ipumensiemblii B

pabore mnpubop (puc. 1) mns

ompenesieHusl  TeMIlepaTypHoro  kosdduuueHta wmeau 3 5
coctour w3 katymku 1. Karymka npencraBisier coOoit | /I_ II[D
KapTOHHBIA Kapkac 2, Ha KOTOpPbIH HaMOTaH MEIHbIN \ 7/ , /
MIPOBOJ C JJaKOBOM n3oisiuueil. KoHIpl MpoBO1a BEIBEIECHBI K
3aKMMaM 3, YCTAaHOBJICHHBIM Ha IUIACTMACCOBOW KOJOJKE 4. v
B oroit komomgke 3akpervieHa CTEKJISHHAs MpoOUpKa, B
KOTOPYIO BCTaBJIEH Kapkac KaTymikud. CBepxy B KOJOJIKE \\
MMEETCSl OTBEPCTHE S5 JUIsi TEPMOMETpPA, H3MEPSIOIIETro N2
TeMriepatypy katymku. [Ipubop momemarT B COCyI C
BOJOM. B cocyme wumeeTcs dSIeKTpUYecKas Coupanb C =
BBIBE/ICHHBIM HaBepx KJIEMMaMHU. [Toncoeaunus 1
ANIEKTPUYECKYIO CIHpaib K HCTOYHHMKY TOKA, HArpeBaroT N\
BOAY B COCyJA€, NEPUOJUYECKH CUUTHIBAS TMOKA3aHUS
TEpPMOMETpa U  H3MEpsii OMMETPOM  COINPOTHUBJICHHE \__/
KaTYIIKH.
Puc. 1
MNOPAJOK BbBIIIOJIHEHUE PABOTDI.
JKCnepuMeHTanLHoe onpeaeneHue TemnepaTypHoro
KoathchuumeHTa CONpPOTUBNEHMA NPOBOAHNKOB
= A E gl
i y,
'L“\\\ v ”!;'/ f;iz %ﬁ _ Medb
f— i. = ANKMAHKAR
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1. IlogroroBrTe B
BBIYUCIICHUM.

nyck naysactpoc

TeTpaau TaOJIUIly AJis 3alUCU Pe3yJIbTaTOB M3MEpPEHUH U



Tabnuvua
No U, B to, C° IO, A 1o » [l A l‘,-’ C° R’i ’ (1, ’

n/m Om Om rpa’ rpajt

|

2. 3aneiTe B cocyl Boay Ha 2/3 BBICOTHI cocyna. BHmMaHnmue: 3anuBas Boay B
COCy/I, MPUMHTE MEPHI K TOMY 4TOOBI BOJIa HE MOTalia BHYTPh IPOOHPKH.

3. BcraBbTe B IpOOUPKY TEPMOMETD.

4. BbDKIaB HEKOTOpOE BpeMs, IMOKAa BBIPOBHSIOTCS TeMIlepaTypa BOJBI U
KaTyIIKU pUOOpa, 3alULINTE TOKA3aHU TEPMOMETPA fo.

5. H3meppre ¢ mnoMoOmBKO aMmmepMerpa cwiy Toka lp um  paccuuraiite
CONPOTHUBIICHHE KaTymKu X monb3ysch 3akoHoM OMa, W 3alMIIATE PE3YJIbTAThHl B
TabnuIy.

6. [lonkmrounTe cnupanb K ICTOYHUKY TOKA M YCTAHOBHUTE HaIpsDKEHUE He Ooee
5 B.

7. Cnemute 3a TMOBBIMICHUEM TeMIleparypbl kaTymkd. Korga Ttemmeparypa
KaTylKu okaxkercs kparHou 10 t.e. 4=30, 40, 50 C° wu3Meppre CuIy TOKa U
paccuMTaiTe CONPOTHBJIICHHE KATyIIKU. Pe3yiabTaThl H3MEpPEHUN 3aluIlUTE B
Ta0IuUILy.

8. Hcmonwe3ys pe3ysbTaThl IMEpPBOTO OMbITA M Tpex mnociuenytoumx (4, R)
BBIUMCIUTE JUI KaXJIOTO ONbITa 3HAYEHHE TEMIEPATypHOTro KO3 QuIireHTa
COIIPOTUBIICHUS MeJIU IO (HOpMyne:

kR,
R, At
KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).

9. Haiinure cpenHee 3HaueHUE TeMIEPaTypHOro ko3 puirenTa conpoTUBICHUS
Menu 0.

10. Hauepture rpaduk 3aBUCUMOCTH R OT Temmnepatypsl [ (B MacuiTaoe).

KOHTPOJIBHBIE BOITPOCHI
1. Uro Ha3bIBacTCS TEMIIEPATYPHBIM KO DHUITUEHTOM COTIPOTURICHUS?
2. YaenbHas MPOBOAUMOCTH NMPOBOAHHUKA. (DU3NUECKUH CMBICI, €IHMHUIIBI
W3MEpPEHMsI, OT YEro OHA 3aBUCUT?
3. KakoBa 3aBUCHMOCTH yJEIBHOTO COINPOTHUBIICHUS IIPOBOJAHUKA OT

temneparypbl? Uem XxapakTepu3yercs 3Ta 3aBUCUMOCTh?

4. TemmepaTypHbIii KO(PGUIIMEHT CONPOTUBIICHUA. UTO OH XapaKTepu3yeT, OT
YEero OH 3aBUCHT. B Kakux eauHuIaX u3mepsercs?

5. 3aBUCHUT JIM CONPOTHUBJICHHUE MPOBOJHUKA OT TeMnepaTypsl? Eciin 3aBUCHUT, TO
KaKoBa 7Ta 3aBUCUMOCTh? OO0BACHUTH (U3UUECKHUI CMBICI 3TOTO SIBJICHUSL.

6. Kak u3MeHUTCsI CONPOTUBIICHUE MTPOBOAHUKA C TTOBBIICHUEM TEMIIEPATYPhl U
noyemy? Matemarnueckoe u rpaguiyeckoe nu3o0pakeHue 3TOi 3aBUCUMOCTH.



7. CpaBHUTH 3aBUCHMOCTb M3MEHEHUS COIPOTUBJICHUS METAJUIMYECKUX
MPOBOJHUKOB U AJIEKTPOJIUTOB OT Temueparypbl. OObsICHUTH (U3HMKY SIBICHHIM,
MOPOXKAAIOIINX ITY 3aBUCUMOCTD.

8. Onucares MOCIEI0BaTEIbHOCTh ACHCTBUM ONPENCICHUS TEMIIEPATYPHOU
3aBUCHUMOCTH COIMPOTHUBIICHUS B XOJI€ BBIMIOJHEHUS 1a00OpaTOPHOI pabOTHI.
9. N3menutcss nu temneparypHbld KOI(DPUIIMEHT CONMPOTUBICHUS, €CIIU

ONpENENATh €ro IO YACIbHOMY CONPOTHUBIECHHIO, a HE 10 HU3MEPIEMOMY
CONPOTUBIICHUIO?

10.3aBucut 11 TemMmepaTypHbIi KO3((UIMEHT CONMPOTUBJICHHUS OT Marepuasa
CONPOTHUBJIEHUS.

11 .B yeM Qu3nyeckuii CMBICI CONPOTHBICHUS MPOBOAHMKA? OT 4Yero OHO
3aBUCHUT?

12.Hanumure 1 00bSICHUTE MAaTEMAaTUYECKYI0 3aBUCUMOCTBH COMPOTHUBIICHUS OT
MaTepuaia u pa3MepoB CONPOTUBICHUS.

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
Kpurepun ouenku:

— Orenka «5» CTaBUTBCS, €CIIM yYalTUHCS BBINOJIHSIET pabOTy B IMOJHOM OOBEME C
coOro/IcHueM  HEOOXOJMMOW  TOCIICIOBATEIBHOCTH  IPOBEACHHS  OIBITOB H
U3MEPEHUI; CaMOCTOSATEIbHOU palroHaIbHO MOHTHUPYET HEOOXOINMBIE
000opy/IoBaHUE; BCE ONBITHI IIPOBOJMUT B YCIOBHSIX M PEXKUMAX, 00CCICUHNBAIOIIUX
MOJTyYeHHE TIPaBHIBHBIX PE3YyJbTaTOB M BBIBOAOB; COOIIONAaET TPeOOBaHUS IIPaBUII
0e30macHOCTH TPy/a; B OTUETE NPABWIHBHO W aKKypPaTHO BBITIOJHSET BCE 3aIlHCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCICHUS, TPABUILHO BBITTOHICT aHATU3
ITOTPEIIHOCTEN.

— Omnenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OIEHKH «S5», HO OBLIN
JOMYIIEHbl JBAa-TPU HeIoYeTa, He Oojiee OJHOM HErpyOool OmuOKM U OJHOTO
HeI04EeTA.

— Omenka «3» craBuTCs, eciii paboTa BBIMOJTHEHA HE IOJIHOCTBIO, HO OO0BEM
BBITIOJTHEHHON YacTH TaKOB, ITO3BOJISCT TIOJYyYHUTh IPaBUIbHBIC pE3yIbTaThl W
BBIBOJIBI: €CJIM B XOJI€ MIPOBEJCHUS ONBITA U U3MEPEHUN OBLIN JAOIYIICHBI OIIHOKH.

— OmeHka «2» cTaBUTCS, €cld paboTa BBIMIOJHEHA HE TOJHOCTBIO M 00BEM
BBITIOJTHEHHOH YacTh paboOT HE IO3BOJAT CHACNATh IPABHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOII0ICHHUS TTPON3BOIUINCH HEPABUIILHO.

Tema 3.3. D1eKTPpUYECKHUI TOK B Pa3JIMYHBIX cpeaax

Ycrubii onpoc (YO)

1. Kakne ObIBaloT BemiecTBa MO THUIYy MPOBOAMMOCTH 3JIEKTPUUYECKOrO TOKa?
Omnpenenenue.

2. Kakne BeniecTa 0THOCATCS K ITOIYIIPOBOJHUKAM ?

3. Kakast cBsA3b CyIIeCTBYET B OTYNPOBOIHUKAX?



4. Kakue moaBm>xHbIE HOCUTENH 3apsI0B UMEIOTCSI B UUCTOM MOJTYIPOBOJAHUKE?

5. YTO NMpon30UIET NMPU BCTPEUE IEKTPOHA C JBIPKOM?

6. Kakue Hocutenu 3apsiia SIBISIIOTCS OCHOBHBIMM B IOJIYIPOBOJHUKE
aKLIENTOPHOM MMPUMECHIO, & KAKUE B TIOJIYIIPOBOJAHUKE C JIOHOPHON MPUMECHIO?

7. Kak mno-mpyromy Ha3bIBalOTCs IMOJYNPOBOJHHMKHA C  JIOHOPHBIMHU
aKLENITOPHBIMU ITPUMECIMHU?

8. Kak oOpa3zyercs p-n-nepexon?

0. Kaxkoii nmepexon Ha3bIBAIOT OPSIMBIM?

10.  Kak ycTpoeH noiaynpoBOJIHUKOBBIA 110a?

11. W3 4ero cocTouT TpaH3ucTOp?

12.  Yro Takoe Bakyym?

13.  Yto Takoe TEPMOIIIEKTPOHHAS IMUCCHS?

14.  VYcTpoicTBO M NpUHLIMI padOThl BAKYYMHOTO AUO/IA.

15. BoubTrammepHas XapaKTEpUCTUKA BAKYYMHOIO THOJA

16.  Yto Takoe 35eKTpOoHHBIN My4ok? M ero cBoicTBa.

17.  Tlpuniun paboThl AIEKTPOHHO-TTy4eBOH TpyOku. 1 e€ mpuMeHeHue.
18.  Kakue BemecTBa OTHOCATCS K dJIEKTPOIUTaAM?

19. Yro Takoe sneKkTpuyecKas IUCcoIanus?

20. Yro Takoe pekoMOUHAIIUSA?

21.  Yto Ha3bIBAIOT HOHHOUN IPOBOJAUMOCTHIO?

22.  Yrto takoe snexrponu3? Kak on npoucxonur? M ero npuMeHeHHE.
23. OOwbscHeHue 3akoHa dekTponm3a. M ero ¢popmymna.

24.  Omnpenenenue 3apsnaa aekrpona. U ero popmyina.

25.  Kak M0HO cz1es1aTh BO3yX POBOJHUKOM?

26. Kak npoucxoauTe MOHM3anus raza?

27.  Kak npoucxoaut pekomOuHanus raza’?

28.  Uro Takoe ra3oBbii pazpsa’?

29. OmnpeneneHne CaMOCTOSATEIBHOIO U HECAMOCTOSITEIBHOTO Pa3psIOB.
30. Kak npoucxoJuT MOHU3ALHUS JIEKTPOHHBIM Y1apOM?

31. Yo takoe mia3zma?

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ounenku:

OtmeTka «5»

IIOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YETKO Y ITPABWJIBHO JJAHBI ONPEIEIICHHS U PACKPBITO COAEPKaHUE NTOHATHN, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

IUISL TOKa3aTelIbCTBa UCIOIb30BAHbI PA3IMYHbBIE YMEHMS, BBIBOIbI U3 HAOIIOICHUIH,
OIBITOB

OTBET CAMOCTOSTENbHBIN, CIIOJIb30BAaHbI paHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»
PAcCKpBITO OCHOBHOE COJICpYKaHUE MaTepHraia

C

51



B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUN U UCIIOJIb30BAHbI HAYUYHbBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIbHBIN

ONpEAEIICHUS TOHATUI HETOJHbIC, TONMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MTOCJICI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TPH MCII0JIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIICHUSIX

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHUMAIOIITUH)

Otmetka «3»

YCBOCHO OCHOBHOE COJICp)KaHHE YUeOHOI0 MaTepralia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCerja Iocie10BaTeIbHO

onpeieSIeHUs TOHATUH HEIOCTATOYHO YETKHE

HE MCIIOJIb30BaHbBI B KAUYECTBE JI0KA3aTCILCTBA BEIBOIBI M OOOOIICHHS U3
HaOII0/ICHUM, TOMYIIEHBI OITMOKH MPU UX U3JI0KESHUU

JOTYIIEHBI OITMOKY ¥ HETOYHOCTH B UCIIOJIB30BaHNN HAYYHON TEPMUHOJIOTHH,
ompeiesIieHUe MOHITUI

MPaBUJIbLHBIC U YETKHUE OTBETHI Ha BOIPOCHI HABOJISAIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepyKaHHe Y4eOHOTO MaTepHalia He pacKphITO

HE JJaHbI OTBETHI HA BOIPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOTYIIIECHBI TPyObIe OMMUOKHU B ONPEACIICHUH TTOHSATHH, TPH UCIIOJI30BaHUN
TEPMHUHOJIOTHH.

TectupoBanue (T)

I Bapuanr.

1.Kakumu HOCHUTENSIMH 3J1. 3apsifia CO3AAETCS JIIEKTPUUECKHUIM TOK B MeTaJlIax?
A. DIeKTpOHaMH U TIOJIOKUTEIbHBIMU NOHAMM.

b. ITonoxuTeabHbBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnextponaMu u JbIpKaMH.

I'. TlonoXUTENBHBIMU NOHAMH, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMM.

J1. TOJBKO 3JIEKTPOHAMH.

2.Kakoit MUHUMAaJIBHBIN 1O a0COTIOTHOMY 3HAUYCHHIO 3apsi] MOXKET OBITh IEpEHECCH
ANEKTPUYECKUM TOKOM YE€PE3 AIEKTPOIUT?

A. e=1,6-10""Ku.

B. 2e=3,2-10 P Ku.

B. JIt000i1 CKOJIb YTOJHO MaJIbIii.

I'. MuHuManbpHBIN 3apsi 3aBUCUT OT BPEMEHU MTPOIYCKAHUS TOKA.

. 1 K.



3. Kakumuy HOCUTENSIMH 3J1. 3apsA/ia CO3IAETCS MIEKTPUUECKUM TOK B PACTBOPAX WIH
pacIuiaBax 3J€KTPOIUTOB?

A. DIJIEKTpPOHAMU U MOJIOKUTEIbHBIMA HOHAMM.

b. ITon0oXUTENBHBIMU U OTPULATEILHBIMUA HOHAMH.

B. IlonoXUTENbHBIMU HOHAMH, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMM.

I'. TosibKO 3EKTPOHAMH.

J1. DneKTpoHaMH U JIBIPKaMH.

4.Kakue JeHCTBHS J1. TOKA BCET/Ia COMPOBOXKIAIOT €0 IIPOXOXKACHUE Yepe3 JTH00bIe
cpeabi?

A. Tennosoe.

b. Xumnueckoe.

B. MarnuTtHoe.

I'. TerymoBO€ M MarHUTHOE.

J1. TeruioBoe, XUMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 npencraBieHo cxeMaTHueckoe n3o0pakeHue Tpan3ucropa. Kakoi
nudpoii Ha HeM 0003HAYECH IMUTTEDP?
A.l.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — ' HET IPABUIIBHOTO.

6. KakuM Tummom npoBoAMMOCTH 00J1a/1al0T MOTYTPOBOJHUKOBBIE MaTepUaibl 03
npuMecen?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3IIEKTPOHHOM U IBIPOYHOM.

I'. MonHom.
J1. He mpoBOASAT 3NEKTPUYECKUI TOK.

7. KakuMm TUTIOM MPOBOAMMOCTH 00JIAIAI0T MOTYIIPOBOITHUKOBBIC MAaTEPUATBI C
JOHOPHBIMHU MPUMECIMU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM ABIPOYHOI.

B. B paBHOI Mepe 3IEKTPOHHOM U ABIPOYHOM.

I'. Monnoii.

J1. Takne MaTeprasibl HE MPOBOIAT IIEKTPUUECKHUM TOK.

8. Kakoii u3 npuBeIcHHBIX Ha pUC. 2 rpauKOB OTPAKAET 3aBUCUMOCTH YIE€IHHOTO
CONPOTHUBJICHUS MTOITYNIPOBOJHUKA OT TEMIIEPATYPbl?

Al

b. 2.

B. 3.



I.4.

9. ITpu poOX0XKAEHUHU Yepe3 KAKUE CPEABI JIIEKTPUUECKOTO TOKA MPOUCXOIUT MEPEHOC
BenlecTna’?

A. Uepes MeTaibl U TOJIYyIPOBOJHUKHU.

b. Uepes nonynpoBOAHUKY U PACTBOPBI JJIEKTPOIIUTOB.

B. Uepes pacTBOpBI 3JIEKTPOITUTOB U METAJLIIHI.

I'. Yepes ra3sl U MOJYIIPOBOIHHUKH.

J1. Uepes pacTBOPHI AJEKTPOJIUTOB U Ia3bl.

10. B ogHOM ciiyyae B repMaHMil 100aBUIIM MSTUBAIEHTHBIN (hochop, B Ipyrom —
TpeXBaJICHTHBIN rajuinil. Kakum TUIIOM MpOBOJMMOCTH B OCHOBHOM 00J1a1aJ
MTOJIYTIPOBOJHUK B KAXKJIOM ClTydae?

A. B nepBoM AbIpOYHOI, BO BTOPOM AJIEKTPOHHOM.

b. B nepBoM 31€KTpOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060ux ciaydasx 3J€KTpOHHOM.

I'. B 060oux ciaydasx JbIpOYHOM.

J1. B 00oux cimyyasx 3JIeKTpOHHO-IBIPOYHOM.

11. Kak u3MeHHTCsl Macca BEIIECTBA, BHIJICTUBILIETOCS HA KAaTO/I€ MPU MPOXOKICHUH
AIEKTPUUYECKOTO TOKA YEPE3 PACTBOP IEKTPOJIUTA, €CIIA CUJIA TOKA YBEJIIMUUTCS B 2
pasa, a Bpemsi €ro MpoX0KJICHHUs] YMEHBIIUTCA B 2 paza?

A. YBenuuurcs B 2 pasa.

b. YBennuntcs B 4 pasa.

B. He uzmenurcs.

I'. YMenbmutes B 2 pasa.

. Ymenpmures B 4 pa3sa.

12. B ipouecce anekrpoiaunsa "+" noHbl nepeHeciau Ha karoj 3a 2¢ "+" 3apan 4K, "-
" HOHBI NIEPEHECIIN HA aHOJI TaKOM ke o MmoayJiro "- " 3apsija. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

JI. 16A.

13. Kakoii u3 rpadukoB, IPUBEICHHBIX HA PHUC. 3, COOTBETCTBYET XapAKTEPUCTUKE
MTOJIYTIPOBOJJHUKOBOTO JUO/1a, BKIIFOUEHHOT'O B MIPSIMOM HalpaBiIEHUN?
Al

penu otBeTOB A — [ HET NPaBUIIBHOTO.



14. Kakyto u3 cxem, NOKa3aHHBIX Ha pUC. 4, ClIeNyeT NpEeANOYECTh I UCCIEAOBAHUS
3aBUCUMOCTH MPSIMOT'O TOKA IMOJIa OT HAIPSYKEHUS U KaKYy10 — JUISl UCCIICI0BAHUS
3aBUCUMOCTH OOpPaTHOTO TOKA IUOJa OT HAMPSIKEHUs?

A. Jlng 06oux ucciieoBaHui cienyeT BblOpaTh cxemy 1.

b. Ins 06oux nccnenoBanmii ciienyer BHIOpaTh cxemy 2.

B. [lns nccnenoBanusi 3aBUCMMOCTH MPSMOTO TOKA JUO/A OT HANPSKEHUS CIEAYET
BBIOpATh cxemy 1, g 00paTHOTO TOKa — cxemy 2.

I'. Jliist uccneroBanus 3aBUCUMOCTH IIPSIMOTO TOKA AUOAA OT HAINPSKEHUS CIEAYET
BBIOpATH CXeMy 2, U1 00paTHOTO TOKa — cxemy 1.

. Cpenu otBeToB A — I' HET NPaBUIIBLHOTO.

3
4
2
1 Puc. 1
PA PA PA plr
0 > t > T 0 > T 0 >
t
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WV

Puc. 4
II Bapuanr.

1. Kakumy HOCUTEISIMHU 3J1. 3apsAa CO3AAETCSA MIEKTPUUECKUI TOK B
MTOJIYTIPOBOJHUKAX ?

A. DIEKTpOHAMU U MOJOKHUTEIBHBIMU HOHAMU.

b. [TonoXuTenbHbIMA U OTPULIATEILHBIMU HOHAMH.

B. DniekTpoHaMu U ABIPKAMH.

I'. TlonoXUTENBHBIMU NOHAMH, OTPULATEIbHBIMA HOHAMU U 3JIEKTPOHAMM.
J1. TOJBKO 3JIEKTpOHAMH.

2.Kakoit MUHUMAaJIBHBIN 1O a0COTIOTHOMY 3HAUYCHHIO 3apsi] MOXKET OBITh IEpEeHECCH
AIEKTPUYECKUM TOKOM 4epe3 MeTasul?

A. ex1,6-10 K.

B. 2e=3,2-10 P Ku.

B. JIt000i1 CKOJIb YTOJHO MaJIbIii.

I'. MuHuManbpHbBIN 3apsi 3aBUCUT OT BPEMEHU MTPOIYCKAHUS TOKA.

. 1 K.

3. KakumMu HOCUTENSIMHU 3J1. 3apsA/ia CO3AAETCS ANEKTPUUECKUI TOK ITPU
AIIEKTPUYECKOM pa3psijie B ra3ax?

A. DnexTpoHaMH U MOJI0KUTEIbHBIMU HOHAMH.

b. ITonoXuTenbHbIMA U OTPULIATEIIHBIMU HOHAMM.

B. [TonoxuTenbsHbIMA HOHAMH, OTPULIATEIbHBIMU HOHAMH U 3JIEKTPOHAMHM.
I'. TosibKO 3EKTPOHAMH.

J1. DneKTpoHaMH U JIBIPKaMH.

4.Kakue neicTBUs 3J1. TOKa HAOJIIOJAI0TCs IPU NPOITYCKaHUU €ro Yepe3 pacTBOp
AIEKTPOJIUTA?

A. TennoBoe, XUMHUYECKOE M1 MAarHUTHOE JCHCTBHS.

b. XumMnyeckoe 1 MaruuTHoOE NEUCTBUSL.

B. TenmoBoe u MarHuTHOE JICUCTBHUSL.

I'. TeruioBoEe M XUMHUYECKOE NEUCTBUSL.

J1. TonbKO MarHUTHOE JICMCTBHUE..

5.Ha puc. 1 npencraBieno cxemarnueckoe n3o0paxkenue Tpanzucropa. Kakoi
1udpoit Ha HeM 0003HAYEH KOJIJIEKTOP?

Al

b. 2.



B. 3.
I'.4. 1. Cpenu otBeToB A — ' HET IPAaBUIBLHOIO.

6. KakuM Tumom npoBoguMoCTH 00J1a/1at0T MOTYTPOBOIHUKOBBIE MaTepuaibl 6e3
MpUMecent?

A. He npoBOJSsT 31EKTPUYECKUI TOK.

b. Monnoi.

B. B paBHOM Mepe 3JIEKTPOHHOU U ABIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

J1. B OCHOBHOM 3JIEKTPOHHOM.

7. Kakum TUIIOM IPOBOJAMMOCTH 00J1aJJal0T MOJYITPOBOJHUKOBBIC MATEPUAIIBI C
AKIENITOPHBIMYU TPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3IIEKTPOHHOM U IBIPOYHOM.

I'. NonHom.

J1. Takue Marepuansl He IPOBOJAT JIEKTPUUECKUN TOK.

8. Kakoii 13 npuBeIeHHBIX Ha PHC. 2 TPa(pUKOB COOTBETCTBYET 3aBUCHUMOCTH
YACIBHOTO COMPOTUBIICHUS PTYTH OT TeMIIepaTyphl (TIpu TeMIiepaTypax, OJU3KUX K
a0COJIFOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I'.4.
1. Cpenu otBeTOB A — ' HET IPABUIIBLHOTO.

9. B kakux cpegax mpu MPOXO0XKACHUU Yepe3 HUX AJIEKTPUUYECKOTO TOKa MepeHoca
BEIIIECTBA HE MTPOUCXOIUT?

A. B MeTanmnax v moynpoBOJHUKAX.

b. B nomymnpoBoHUKAX U pacTBOPax JEKTPOJIUTOB.

B. B pacTtBOpax 31€KTpOIUTOB U METAJLIAX.

I'. B razax u nonynpoBOJHUKAX.
J1. B pacTBOpax 3JIEKTPOJIUTOB U ra3ax.

10. B onqHoM ciydae B oOpaser; repMaHus 100aBUIN TPEXBAJICHTHBIN UHIUMN, B
JIPYroM — MATUBAJICHTHBIN 00p. Kakoil TN npoBOIUMOCTH MpeodaagacT B KaKIOM
ciny4dae?

A. B iepBoM ABIpOYHOM, BO BTOPOM 3JIEKTPOHHOI.

b. B nepBoM 31I€KTpOHHOM, BO BTOPOM JABIPOYHOM.

B. B 060oux ciyuasix 31eKTpOHHOM.

I'. B 06oux ciyuasx AbIpOYHOM.

J1. B 00oux ciaydasx 3JeKTpOHHO-IBIPOYHOM.



11. Kak u3MeHHUTCS Macca BEIECTBA, BBIJICIUBIIETOCS HA KATOJIE MPU MPOXOKICHUN
AIIEKTPUUYECKOTO TOKA YEPE3 PACTBOP ICKTPOJIUTA, €CIIU CHJIa TOKA YMEHBIITUTCS B 2
pasa, a Bpemsi ero MpoxXoKJICHHUs BO3pacTeT B 2 paza?

A. YBenuuurcs B 2 pasa.

b. YBenuuurcs B 4 paza.

B. He nsmenurcs.

I'. YMmenbutes B 2 pasa.

1. Ymenbmutes B 4 pasa.

12. B nporuecce anekTponusa "+" HOHBI IepeHecnu Ha kaToa 3a 2¢ "+" 3apsn 4K, -
" MOHBI IEPEHECIN HA aHOJ TAKOU ke mo moayJiro - " 3apsa. Kakosa cuia Toka B
uenu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

1. 0.

13. Kakoii u3 rpadMkoB, MIPUBEIECHHBIX HA PHUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
MOJIYITPOBOTHUKOBOTO JTMO/1a, BKIFOYEHHOTO B OOPaTHOM HAINpaBIeHUN?

A. 1.

b. 2.
B. 3.
I'. 4. JI. Cpenu otBeTOB A — 1" HET MPABUIIBHOTO.

14. Kakyto u3 cxem, NOKa3aHHbIX Ha pUC. 4, clienyeT NpeAnO4YeCThb I UCCIEAOBAHUS
3aBUCUMOCTH MPSAMOI0 TOKa JU0/Ia OT HANPSHKEHUS U KaKylo — JIJIsl UCCIIeI0BaHUS
3aBUCUMOCTH OOpAaTHOT'O TOKA JU0/1a OT HAMPSKEHUS?

A. Hu ouH 13 NpUBEAEHHBIX HU)KE OTBETOB HE SIBJISIETCS TPABUIIBHBIM.

b. [Ins nccnenoBanusi 3aBUCUMOCTH MPSMOTO TOKA AUO/A OT HAIMPSKEHUS CIEAYET
BBIOpATh CXeMy 2, Ui 00paTHOTO TOKa — cxemy 1 .

B. [ns uccnenoBaHusi 3aBUCUMOCTH MPSIMOTO TOKA AUO/A OT HAMPSKEHUS CIEAYET
BBIOpATh cxemy 1, 11 00paTHOTO TOKA — cxemy 2.

I'. lnst o0oux ciiydaeB cieayeT BhIOpaTh cxemy 2.

. Jns oboux ciyyaes cieayeT BblOpaTh cxemy 1.

3

1 Puc. 1
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Konrponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kiaoun K Tectam:

BapuaHt 1
Ne Bonipoca 1/2(3(4(5/6/7 8|9 [10]/11]12|13]|14
Hpaguwibnbiii | [ | A/ B B|A/IB|A/B| A/ b|B | b|B | B
0TBeT

Bapuanr 2



Ne Bonipoca 1 10 111213 |14

[
)
=
W
=)
|
R
o

Hpasuwibnbiii B A|B{|A/B|B|B|B|/A|A | B |T'| 1| B
OTBET

Kpurepun ouenku:

— «2» BBICTaBIIAETCS 00y4JaroIEeMycs, €cIi Habpail MeHee S5 0asioB;
— «3» BBICTABIISIETCS OOydaromemycs, 3a 8-6 0aios;

— «4» BbICcTaBIsIETCS 00yUaroniemycs, 3a 11-9 6annos;

— «5» BBICTaBIISIETCS OOyUarouemycs, 3a oosee 12 6anios.

3ananus 1 caMmocTosiTeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAI0B, COOOIIEHUI)

DNEKTPUYECKUN TOK B METajlaX, B 3JIEKTPOJIUTAX, I'a3ax, B BAKyyME.
DNEKTPOIU3.

3akoH snekrponuza dapajes.
DNEeKTPOXUMUYECKUN SKBUBAJICHT.

Buapl razoBsix paspsaos.
TepmodIIeKTpOHHAS YMUCCHSL.

ITima3ma.

CoOcTBeHHas ¥ TPUMECHAas! TPOBOJAUMOCTH.
9. P-n nepexon.

10.IIpuMeHeHrE TOTYITPOBOJHUKOB.
11.ITonynipoBOAHUKOBBIC TPUOOPHI.

PN WD =

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kpurepun ouenku:

OtMmeTka «5»

MIOJIHO PACKPBITO COJICPKAHUE MAaTepHraa

YETKO Y MPABUIBHO JIJAHBI ONPEICIICHHS U PACKPBITO COAEPKaHUE MOHSATUI, BEPHO
WCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSL IOKA3aTeJIbCTBA UCTIOIB30BaHbl Pa3IMYHbIC YMEHUS, BEIBOIBI U3 HAOIIOICHHUI,
OTBITOB

OTBET CAMOCTOSITENIbHBIN, UCIIOJIb30BaHbl paHee MPUOOPETEHHBIE 3HAHUSL.

OtMmeTka «4»
PacCKpBITO OCHOBHOE COJICpKaHUE MaTepHraia

B OCHOBHOM MPABUJIBHO JTAHBI ONPEACIICHUS MOHATUN U UCIIOJIb30BAHBI HAYUYHbBIE
TEPMHUHBI.
OTBET CAMOCTOSTEILHBIN



OIMpCACICHHUA MOHATUH HCIIOJHBIC, JOIMYIICHBI HE3HAYUTCIIbHBIC HAPYIICHHA
IIOCJICA0BAaTCIbHOCTH U3JI0KCHUA, HeOOJIbIIINE HETOYHOCTH IIpHU UCIIOJIb30BAHNHA

HAay4YHbIX TCPMHUHOB HJIN B BbIBOAAX U O606H.I€HI/I$IX

MPABUJIbHBIC U YETKHE OTBETHI
YTOYHSIOIIETO XapaKTepa

Ha BOMPOCHI

OtMmeTka «3»

(MO3UIIKSI TOHUMAFOTIIH )

YCBOEHO OCHOBHOE COJIEP)KAHME y4eOHOTO MaTepHasa, HO

U3JI0’KEHO (pparMeHTapHO, HE BCETJa MOCIIEI0BATEIBHO

OIIpE/IETICHUS TOHATUI HETOCTATOYHO YETKHE

HE HCII0JIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOBI M 0000IIECHUS U3
HaOJIIOACHUH, TOMYIEHbI OLIMOKU IPU UX U3JI0KEHUH

JOIYIIEHbl OIIMOKHU U HETOYHOCTH B UCNOJIb30BaHUN HAYYHON TEPMUHOJIOTHUH,
OTpe/ieTICHUE TTOHATHIH

IIpaBUJIbHBIE U YETKHE OTBETHI HA BOIIPOCH! HABOASAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHe YU4eOHOTO MaTepHalia He pacKphITO

HE JJaHbI OTBETHI HA BOIPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIECHBI TPyObIe OMMUOKHU B ONPEACICHUN TTOHSATUM, IPU UCTIOIB30BaHUN
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopHasi padora Ne 11
OmnpenesieHue 3JIEKTPOXUMHYECKOT0 IKBUBAJIEHTA ME/IH.

I_[e.m, paﬁoTbI: HayIII/IT]'::CSI HU3MEPATH SJICKTPOXUMHUYCCKNEC OKBUBAJICHTLI BEIICCTB

OﬁopyszaHne: BCCBI DJICKTPOHHBIC, aMIICPMETP HIKOJ'IBHBIﬁ, 4achl, BEIIPAMUTCIIL HA

4,5B 2A, peoctat 6 OM 2A, K104, 3JIEKTPOJIMTHYECKAsA BAHHA, PACTBOP MEIHOTO
KyIopoca, BEHTUJIATOP- HarpeBaTelb, COCIMHUTEIbHBIC TIPOBO/IA.

L ]

BrinpamvTeNs

Teopus:



[Ipouecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KUCIOT U IIEI0YEH MpU pacTBOPEHUH B
BOJICE WJIM JIPyTMX PACTBOPUTENSAX PACMaJarOTCs HAa 3apsiKEHHbIE YacTUIbI (MOHBI),
Ha3bIBAETCA DJICKTPOJUTUUECKON JUCCOIUAIINEH; MOTYyUUBIITUNCS TPU 3TOM PacTBOp C
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU MOHAMU HA3BIBAETCS DJIEKTPOIUTOM.

Ecnu B cocyn ¢ 37€KTpOAMTOM TOMECTUTD TUIACTUHBI (3JIEKTPO/Ib), COETMHEHHBIE C
3KUMAMHM HCTOYHHMKA TOKa (CO3JaTh B 3JIEKTPOJIUTE DSJIEKTPUYECKOE TMOJIE), TO
MOJIOKUTENIbHBIE MOHBI OyJyT JIBUTAThCS K KaTONy, a OTPULIATENIbHBIC - K aHOAY. Y
AIIEKTPOAOB MPOUCXOAIT OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH, MPU TOM Ha
AIEKTPOAAaX BBIICISIOTCS BEIIECTBA - TPOAYKThI PEAKITUU.

Jis  snexkTponu3a chnpaBeasuB 3akoH Dapajgesi: Macca BbLIeJIHBIIET0CS
BelIeCTBA HA JIEKTPOAe NMPAMO NPONOPUMOHAJBHA 3apsaay Q, mnpomexmemy
yepe3 3JIeKTPOJIUT:

m=kq (D

m=klt (2)
rje k - DJIIEKTPOXUMHUYECKUM SKBUBAJICHT - KOJIMUECTBO BEIIECTBA, BBIJICICHHOE MPHU
MpOXOoXKJIeHUU yepe3 AekTpoiauT 1 K snexkrpuyectsa. [ Kaka0ro BeiiecTBa 3Ha-
YEeHHE k €CTh MMOCTOSIHHAS BEJIMYMHA.
N3mepuB cuily TOKa B 1IN, COCTABIEHHOM MO CXEME, BPEMS €0 IPOXOXKACHUS U

MaCCY BBIJACJIUBIICTOCS Ha KaToJacC BCIICCTBA, MOXHO OHpeIleJII/ITB
BHCKTpOXI/IMI/ILIeCKI/If/'I 9KBHUBAJICHT U3 IICPBOI'0 3aKOHA CDapaz[eﬂ:
k=m/(1t) (3)

IHopsinoxk BbINOJTHEHHUS PAdOTHI:
1. BeiOpath 0JJHY U3 MEAHBIX TUIACTHH 3a KaTO/I.
2.0npeaenuTs Maccy METHOM TUTACTHUHBI (KaToJja ) 10 OMbITA.
2. CoOpaTtp 1enb, yKa3aHHYI0 Ha puc. 1, akKypaTHO ONMYCTUTH 3JEKTPOJbI B PAaCTBOP
MEJIHOT'O KyIIOpOCa U ¢ IMIOMONIBIO PEOCTaTa YCTAHOBUTh CHILY TOKa 1 A.
3. 3adukcupoBatb BpeMs =10 mum.
4.Pa30MKHYTb LI€Ib, BEIHYTh KaTOJAHYIO IUIACTHHKY, CMBITh C HEE OCTAaTKa pacTBopa U
BBICYILLINTH BO3JIE BEHTUJIATOPA.
5. B3BecUTb BBICYIIEHHYIO IUTACTUHY C TOYHOCTHIO 10 10MT.
6. 3HaueHHEe TOKa, BpeMs OIIbITa, YBEINYEHUE B MACCE KaTOJIHOM IJIACTUHY 3alluCaTh B
TaGJII/IIJ;y U ONIPEACIIUTD DJICKTPOXMMUUECKNI 3KBMBaANEHT no dopmyne (3)

Macca karona Macca DnekTpo &« %
OIIBIT LA OTJIOXK. Bpems XAMHAY.
s J0 OIIbITa IIOCJIC OIIbITA BEIIIECTBA t (C) SKBUBAJIE
m; (ke) m; (ke)

m; (k2) HT




OueHka morpemHoCcTe.

Am Al At
OTHOCHUTENBHAS IOTPEUIHOCTD: ok = dn+0l +t = —+—+—

m I ot
Am=0,05 2.
Al=0,1 A
At=20 c.
Onenute B mpolecce MpoBeNeHUs padOThl HAMOONBIIME JOMYCTUMBIE OIIUOKU
MIPU U3MEPEHUH MACChl, TOKa M BpEeMEHH. BBIYHCINTE OTHOCUTEIBHYIO IMOTPEITHOCTD,
HalIUTE MAaKCUMAJIBHYIO JOTYCTUMYIO TTOTPEITHOCTH MPU OTPEIeTICHUH K.

Ak =0k -k,

[Tocne 3Toro gaeTcst pe3yabTat B BUAE: © = K,ppa +AK
CpaBHHUTE MOIYYEHHBIH pe3yabTaT C TAOIUYHBIM.

KoHTpoJsbHBIE BONIPOCHI.

Uto Takoe 3/IC nmonspuzanuu?
UTto Takoe eMKOCTh aKKymyJisitopa?

1. Yro Takoe 3MEKTPOIUTUYECKAS AUCCOLMALS, DIIEKTPOIU3?

2. OObscHUTE, KaK MPOUCXOIUT Pa3IONKEHUE BOJIbI DJIICKTPUIECKUM TOKOM?
3. Kak npoucxoaut papuHupoBanue?

4. CdopmynupyiTe nepBsiii 3akoH Dapajes.

5. TampBaHOCTETMS.

6. TlanpBaHOIUIACTHKA.

7.

8.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OneHka «5» CTaBUTHCS, €CJIM YYallUNCs BBINOJIHSAET paboTy B MOJHOM O0BEME C
coOIOICHUEM  HEOOXOJMMOM  TOCJICIOBATEIbHOCTH  TPOBEJACHUS  ONBITOB U
W3MEpPECHUH; CaMOCTOSATEIbHOM paloHaIbHO MOHTHUPYET HE0OXO0IMMBIE
0o00opy/I0BaHUE; BCE ONBITHI IPOBOJHUT B YCIOBHSIX M PEXKUMAX, 00CCIECUHNBAIOITUX
MOJTyYeHHE TPaBUIBbHBIX PE3YyJbTaTOB M BBIBOAOB; COOIIO/IAaEeT TPeOOBaHUS IIPaBUII
0€30IacHOCTH TpyJa; B OTUYETE MPABWJIBHO M AKKypaTHO BBIMOJIHICT BCE 3aIlHCH,
TaOJHIIBI, PUCYHKH, YEPTEKU, TpadUKH, BEIYUCICHUS, TPABUILHO BBITIOHICT aHAIU3
ITOTPEIIHOCTEN.

— Ouenka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHMUS K OIEHKH «5», HO ObUIM
JOMyUIEHbl JBa-TpU HexodeTa, He Oosiee OAHOW Herpy0oil OWMOKM U OJHOIO
HEJ0YeTa.

— Ouenka «3» cTaBUTCS, €ciM paldoTa BBHINOJHEHAa HE MOJHOCTHhIO, HO O00BEM
BBITIOJJTHEHHOM 4YacTH TaKOB, IIO3BOJISIET TMOJYYUTh IPABWIBHBIC pE3yJbTaThl WU
BBIBOJIBI: €CJIM B XO/I€ MMPOBEICHUSI OTIbITa U U3MEPEHUM ObLTH JOIYIIEHBI OIUOKH.

— OmeHka «2» cTaBUTCS, €cld paboTa BHITIOJTHEHA HE TOJHOCTBIO M 00BEM
BBITIOJTHEHHON YacTh pabOT HE TO3BOJSAT CJeJIaTh IPaBUJIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOJI0ICHHUS TTPON3BOIUINCH HEMPABUIILHO.



Tema 3.4. MarauTHoe€ 1moJjie
Ycrubiii onpoc (YO)

1. Kak BO3HMKArOT MarHUTHEIE B3aUMOJIEUCTBUA?

2. Yrto Takoe MarHUTHOE MOJIe, YeM OHO CO3/aeTcs?

3. CBoiicTBa MarHUTHOIO MOJISI.

4. JlefcTBHUsI MAarHUTHOTO TOJISl HA PAMKY C TOKOM.

5. KonnuecTBeHHAast XapaKTEPUCTUKA MArHUTHOTO TTOJIS.

6. UTto npuHSATO 3a HAMPABJICHUE BEKTOPA MATHUTHON MHAYKIUU?
7. IlpaBuno OypaBuMKa.

8. Uro onpenenseT npaBuiio OypaBunka?

9. Kak nzo0paxaroT MarHUTHbIE TTOJIS?

10.YTo Takoe TMHUM MarHUTHOW UHIYKIUU?

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

IIOJIHO PACKPBITO COAEP)KAaHUE MaTepuasia

YETKO Y MTPABWJIBHO JJAHBI OTIPEIEIICHHS U PACKPBITO COAEP)KAHUE TTOHATHM, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

AJIA JOKA3aTCIIbCTBA MCITOJIB30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 HEI6JII'OI[€HI/Iﬁ,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PaHCC HpI/IO6peTeHHBIe 3HaHUA.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHuEe MaTepuasa

B OCHOBHOM IPaBWJIBHO JIaHBI OTIPEICIICHUS TTOHSATUNA U UCTIOJIb30BAHbI HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeIeSIeHUs TOHATUI HETIOHBIE, TOMYIIEHb HE3HAUUTEIbHBIC HAPYIIICHUSI
MOCJICI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH MPU UCTI0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIIEHUIX

MPaBUJIbLHBIC U YETKHUE OTBETHI Ha BOMPOCHI YTOUHSIIOIIETO XapakTepa (IOo3UIUs
MTOHUMAIOIITUH)

OtMmeTtka «3»

YCBOCHO OCHOBHOE COJICp)KaHHE YUeOHOI0 MaTepraiia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCETJa ITOC/IeI0BATEIBHO

onpeiesIeHUs] TOHSITUN HETOCTATOYHO YETKUE

HE UCIIOJIb30BaHbI B KAUECTBE I0KA3aTEIHCTBA BEIBOJABI M 00O0IEHHS U3
HaOJII0ICHUH, TOMYIICHBI OMTUOKH MPH UX U3JI0KESHUH



JOTMYIIEHbI OIIMOKN 1 HETOYHOCTH B UCIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONPEJICIICHUE OHATUI

MpaBUJIbHBIE U YETKHE OTBETHI Ha BOIIPOCH! HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHe Yu4eOHOTO MaTepralia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMUOKHU B ONPEACICHUH TTOHSATUH, IPU UCIIOIB30BAaHUN
TEPMHUHOJIOTUH.

TecrupoBanmue (T)
I Bapuanr.

1. Kakoe siBi1eHue Ha0J/1I01aeTCHa B onbiTe Jpcreaa?

A) B3auMo/IeliCTBHE TIPOBOTHUKOB C TOKOM;

b) B3anMoeiicTBHEe JBYX MarHUTHBIX CTPEJIOK;

B) moBOpOT MarHUTHOM CTPEJIKU BOJIM3U IPOBOJHUKA C TOKOM.

2. BozJjie NpOBOJHUKA ¢ TOKOM PacCIoOJI0KeHA MATHUTHAas cTpeiaka. Kak
U3MEHHUTCS ee HANPaBJIeHHe, eCJIM M3MEHUTh HallpaBJeHue CHJIbI TOKA?
A) nosepuercs Ha 90°;

B) nosepuercs Ha 360°;

B) nosepuercs na 180°.

3. IToueMy MarHMTHasl CTPEJIKA MOBOPAYUBaETCsl BOJIM3U IPOBOJHUKA € TOKOM?
A) Ha Hee JIelicTBYeT MarHUTHOE T0JIE;

b) Ha Hee neicTByeT 2IeKTpUUECcKOe MOJIE;

B) Ha Hee neiicTByeT cuiia NpUTSKEHUS;

') Ha Hee ACWCTBYIOT MAarHUTHBIE U DJIEKTPUUECKHE TOJIS.

4. Kakas cBsi3b CylIeCTBYeT MeXKAY JIeKTPUYECKHM TOKOM H MATHUTHBIM
noJjiem?

A) MarHuTHOE I0JI€ CYLIECTBYET BOKPYT HEMOABUKHBIX 3apsKEHHBIX YACTHULL;
b) MarauTHOE 1MOJIE€ CYIIIECTBYET BOKPYT JIFOOOTO IMTPOBOTHUKA C TOKOM;

B) MAar"gHuTHOC I10JIC HeﬁCTByeT Ha HCIIOABUXHBIC 3ap$I)KeHHBI€ YaCTHIIBI.

5. Uto siBjsieTCS HAAEKHBIM 3AIUTHUKOM 4YeJI0BEeKA 0T KOCMUYECKUX
U3JIyYeHHH?

A) MarHuTHoe 1ose 3eMIIu;

b) 3emnas atmocdepa;

B) u To u npyroe.



6. Kak B3anMoaeiicTBYIOT MexkAy cO00i MOJII0CHI MarHura?

A) OIHOMMEHHBIE MOJ0CA OTTAIKUBAIOTCS, PA3HOMMEHHbIE TOJII0CA MPUTATUBAIOTCS;
b) pazHonmeHHbIe MOII0ca OTTAIKMBAIOTCS, OJHOUMEHHBIE TIOJII0Ca MPUTATUBAIOTCS;
B) He B3anMOI€MCTBYIOT.

7. UeM 00BACHUTDH, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBACTCH B TaHHOM MeCTe
3eMJiM B onpe/ie;ICHHOM HANPABJICHUU?

A) CcyllleCTBOBaHHUEM JJIEKTPUUECKOTO TOJIS;

b) cymiecTBoBaHMEM MAarHUTHOTO TOJISE 3€MJIH;

B) cymiectBoBaHuEM IEKTPUUECKOTO U MATHUTHOTO TOJIeH 3eMJIH.

8. Kak Ha3bIBalOTCSI MArHUTHBIE MOJIIOChI MATHUTA?
A) TIOJOKUTENIbHBIN, OTPUIIATETbHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIii, I0)KHBIN.

9. I'me HaxXoasAATCA MAarHUTHBIE MOJIIOCHI 3eMin?
A) BOM3U TpadUueCcKuX MOJIIOCOB;

b) Ha reorpadguueckux momrocax;

B) MoryT ObITh B m1000i1 TOUKE 3eMIIH.

10. Kakoe cxoacTBo HMeeTcsl MeKAY KATYLIKON ¢ TOKOM M MATHUTHOM
CTPeJIKOoi?

A) Karyuika ¢ TOKOM, Kak 1 MarHUTHasi CTpeJIKa, UMEET J[Ba MOJIF0Ca — CEBEPHBIN U
FOKHBII;

b) cymiecTByer anekTpruuecKkoe mnoie;

B) neiicTByIOT Ha TPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTCs1 MArHMTHOE JIefiCTBHE KATYIIIKH C TOKOM, KOT/J1a B Hee
BBOJISIT KeJIe3HbIH cepAeYHuK?

A) yMeHbIIIaeTcs;

b) He usmensercs;

B) yBennuuBaercs.

12. Yo Haxo caeath, 4YTO0bI U3MEHUTH MATHUTHBIE MOJIIOCHI KATYIIKH € TOKOM
HA MPOTHBOIIOJIOKHbIE?

A) U3MEHHTDH HAMPABIICHUE IEKTPUUECKOr0 TOKA B KATYIIIKE;

b) u3aMeHuTh 4ncio BUTKOB B KaTYIIKE;

B) BBeCTH BHYTpb KaTYLIKU XKEJIE€3HbII CepICUHUK.

13. YUto coboii mpeacrasisieT 3JIeKTPOMATHUT?
A) KaTyIiKa ¢ TOKOM ¢ OOJIBIITUM YHCIIOM BUTKOB;
b) kaTy1ika ¢ xene3HbIM CepJIEYHUKOM BHYTPH;
B) cuiibHBINM TOCTOSHHBIA MarHuT.



14. Kakue ycTpoiicTBa NPMMEHAIOTCS AJIA PEeryJIMPOBAHUSA TOKA B KaTylIKe
3JIeKTpoMaruura?

A) xitoy;

b) npenoxpanurens;

B) peocrar.

15. B yem riiaBHoe OTJIMYHE 3JIEKTPOMATHUTA OT MOCTOAHHOI0 MAarHUTa?

A) MOXHO PeryJaupoBaTh MAarHUTHOE JIEUCTBUE AJIEKTPOMArHUTa, MEHsISl CUITy TOKa B
KaTyIIIKE;

b) snexktpoMaruutsl 001a/1at0T OOJBIIEH MOABEMHON CUIION;

B) HeT HUKaKOro OTINYUSL.

16. Kakue u3 nepe4mc/ieHHbIX BeleCTBA He IPUTATUBAOTCH MATHUTOM?
A) xenes3o;

b) crans;

B) Hukens;

I') amroMuHMIA.

17. Ilouemy 1Jis1 U3y4eHUSI MATHUTHOTO MOJISI MOKHO MCIOJIL30BATH KeJIe3HbIe
ONMUJIKH?

A) B MarHuTHOM I10JI¢ OHU HAMarHUYMBAIOTCSI M CTAHOBSITCSI MArHUTHBIMU CTPEJIKAMU;
b) xene3Hbie ONMUIKU XOPOIIO HAMArHUYUBAIOTCS;

B) onu ouens nerkue.

18. Kak pacnosaarawrcs skejie3Hble ONWIKH B MATHUTHOM I10JI€ IPSIMOIO TOKa?
A) pacnionararoTcs BI0JIb TPOBOJAHHUKA C TOKOM;

b) 00pa3yroT 3aMKHYTHIE KPHBBIE BOKPYT MPOBOTHUKA C TOKOM;

B) pacnionaratorcst 6eciopsiiogHo.

19. Kakoii MarauTHbIii mosroc HaxoauTcst BOu3u FOkHoro reorpaguyeckoro
noJiroca 3emim?

A) ceBepHBIif;

b) roxHbI;

B) ceBepHbIil U 10KHBIN;

I') Hukakoii.

20. K moJsirocy MarHuTa npuTsHYJIUCh aBe 0yaaBku. Ilouemy ux cBo00aHbIEC
KOHIbI OTTAJIKMBAKOTCH ?

A) KOHIIBI 0yJIaBOK UMEIOT PA3HOMMEHHBIE MOTIOCHI;

b) koHI1IbI Oy1aBOK UMEIOT OJHOUMEHHBIE TTOJIFOCHI;

B) koHI1bI Oy71aBOK HE HAMArHUYEHBI.



Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouu K Tecram:

Ne ponnpoca (1(2(3/4|5/6/7/8(9/1 |1 |1 |1 |1 |1 |1 |1 |1 |1 |2

012 (3 (4|56 1|7 (81910
HpaBHﬂbH B/ B/ A|B/A|A\BB/A|A|B| A/ B|B|A|T|A | B|A|B
bIM OTBET

Kpurepun ouenku:

— «2» BBICTaBIISIETCS O0yUaroIIeMycs, eciu Habpan MeHee 8 OaJlIoB;
— «3» BbICTaBIIsIETCS 00yUaroniemycs, 3a 9-11 6anios;

— «4y BBICTaBIISIETCS OOyUaromemycs, 3a 12-16 6amios;

— «5» BeICTaBIISIETCS OOyUaromemycs, 3a oosiee 17 Gaos.

3ananus 15 caMmocTosaTeIbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUI)

BekTop MHAYKIIUY MArHUTHOTO TOJISL.

Hanps>keHHOCTh MAarHUTHOTO TOJISI.

JlelicTBHE MAarHUTHOTO TOJIS1 HA MPSIMOJIMHENHBIN MPOBOJIHUK C TOKOM.
Pabota o nepemenieHno TPoOBOHUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
[IpaBuiio OypaBumka.

IIpaBuino npaBoi pyKu.

B3aumoeiicTBre TOKOB.

Cunia Amnepa. [Ipumenenne cuiibl AMnepa.

9. IIpaBuio npaBoil JIEBOIl pyKH.

10.JleficTBMe MAarHUTHOTO TIOJISl HA IBUKYIITUKACS 3apsijl.

11.Cuna JlopeHnua.

12 .ITpumenenue cuibl JlopeHiia.

13.0Onpenenenue yneabHOro 3apsa.

14.MarauTHbl€ CBOMCTBA BEHIECTBA.

15.MarauTHast MpOHULIAEMOCTb.

i A S

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onenku:
OtMmeTka «5»
TIOJTHO PACKPBITO COJIEp)KaHUE MaTepHrasa

YCTKO M IIPAaBUJIBHO AAHbI OIPCACICHUA H PACKPBITO COIACPKAHUC HOH}ITHP'I, BCPHO
HCITIOJIB30BAHbI HAYYHBIC TCPMUHBI




JAJIs1 10Ka3aTClIbCTBA HMCIIOJIB30BAaHbI PA3JIMYHBIC YMCHUA, BBIBOABLI M3 H&6J’II-OJI€HI/Iﬁ,
OIIBITOB
OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAHCC HpI/IO6pCT€HHBIe 3HaHUA.

OtMmeTka «4»

PAcKpBITO OCHOBHOE COJIEpyKaHUE MaTepHraia

B OCHOBHOM TMPAaBUJIBHO J@HBI OIpEJCICHUs TOHSATUA M HCMOJb30BAaHbI HAYYHBIE
TEPMHUHBI.

OTBET CaMOCTOSITEIbLHBIN

OMpEeNeNICHUs] TOHATUM HEMOJHBbIE, JOMYIIECHbBl HE3HAYUTENbHbIC HapyIICHUS
MOCJIEA0BATEILHOCTH M3JI0KEHHUs, HEOOJIbIIINME HETOYHOCTH IIPU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJaX M 00OOIICHUIX

MpaBUJIbHBICE M YETKHUE OTBETHI Ha BOIPOCHI YTOYHSIONIEIO XapakTtepa (MO3UIus
MMOHUMAIOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIep)KaHHe Y4eOHOro maTepuaia, HO M3JI0kKEHO (parMeHTapHO,
HE BCer/a Mocjae0BaTeIbHO

OTIpEJICIICHS TIOHATHI HETOCTATOYHO YETKHE

HE WUCIOJIb30BaHbl B KAayeCTBE JIOKA3aTeNbCTBA BBIBOJALI M O00OOUICHUS U3
HaOJIOACHUH, TOMYIIEHbI OMTUOKY TIPU UX U3JI0KCHUH

JOMYIIEHBl OMMOKM M HETOYHOCTH B HWCIOJIB30BAHUHM HAYYHOW TEPMUHOJIOTHH,
OIPEICIICHUE TTIOHITUM

MpaBUIbHBIE M YETKWE OTBETHI HA BOIMPOCHl HABOJAIIECTO M KOHKPETHU3UPYIOIIETO
xapakTepa (MO3UIUs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJICpKaHUE yUeOHOTO MaTepralia He PaCKPHITO

HE JJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIETO M KOHKPETHU3UPYIOIIETO XapaKkTepa
JOMyIIEHbl TpyOble OMMUOKM B OMNPEACICHUN TOHITHH, TPHU HCIOIB30BAHUH
TEPMUHOJIOTHH.

Tema 3.5. JeKTpOMArHUTHASL UHIYKIHS.
Ycrubiii onpoc (YO)

B 4ém 3aKir04aeTcs CynHOCTD SIBJICHUS JIEKTPOMAarHUTHOM MHIYKIIMH?

Kewm otkpeiTo aBnenue? ['ox oTkperTus?

1. Kakue ycnoBusi HEOOXOAMMBI /JIsi CYLIECTBOBAHUS SIBJICHUS 3JIE€KTPOMArHUTHOMN
WHIYKIWNA?

4. 3aKOH 3JEKTPOMArHUTHON UHAYKIIUU

. Uto sBIAE€TCA HCTOYHUKOM MHAYKIIMOHHOIO 3JIEKTPUYECKOTO OIS ?

N —

9,



Pemienue 3amaun (U3 uncna 00s3aTeNIbHBIX)

[ToHsaTHE MHAYKIIMOHHOTO YJIEKTPUUECKOTO OIS

Ero otiauyme ot craiimoHapHOTO JIEKTPUIECKOTO

KTO BBIIBUHYJI TUTIOTE3Y €r0 BOBHUKHOBEHHUS ?

Hampapienne WHIYKIIMOHHOTO SJEKTPUYECKOTO TOJS 110 OTHOIICHHUIO K
HaMpaBJICHUIO BUXPEBOIO MArHUTHOTO TIOJS TPU €ro HapacTaHUU WIIH
yOBIBaHHH (CIIENaTh YEPTEK)

5. BJIC uHayKIMK B ABWXKYIIMXCS B MATHUTHOM T10JI€ TTPOBOHUKAX

LY=o

KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

IIOJIHO PACKPBITO COAEP)KaHUE MaTepuraia

YETKO W NMPABUJIBHO JAHBI ONPEACIICHUS U PACKPBITO COAEpKaHUE IOHATUH, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUI JI0Ka3aTeIbCTBA MCIOJIb30BAaHbl PA3IMUHBIE YMEHMs, BBIBOABI W3 HAOIIOJCHUIA,
OIIBITOB

OTBET CAMOCTOSTENbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIepKaHuE MaTepuasa

B OCHOBHOM TMPAaBUJIBHO JIaHBI OIpEJEICHUs TMOHSATUUA M HCIOJb30BAaHbI HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OMpeNeSieHUs] TIOHATUM HEMOJHBbIE, JOMYIIEHbl HE3HAYUTEJbHbIC HapyIICHUS
MOCJIE0BATEILHOCTH M3JI0KEHHUs, HEOOJIbIIME HETOYHOCTH IIPU HCIOJIH30BAHUHU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

MpaBUJIbHBIE M YETKHUE OTBETHI Ha BOIPOCHI YTOYHSIONIErO XapakTtepa (MO3UIUs
TTOHUMAFOIITUIA)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIep)KaHHe Y4eOHOro maTepuaia, HO M3JI0kKEHO (parMeHTapHO,
HE BCEr/a Mocjae0BaTeIbHO

OTIpEJICIICHISI TIOHATHI HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHBI B KAyeCTBE JIOKA3aTE€NbCTBA BBIBOJALI M OO0OOIICHUS U3
HaAOJIOACHUH, TOMYIIEHBI OMTUOKY TIPU UX U3JI0KCHUH

JOMYIIEHBl OMMOKM ¥ HETOYHOCTH B HWCIOJIB30BAHMHM HAYYHOW TEPMUHOJIOTHH,
OTIpeJIeICHHE TIOHATUI

MpaBUIbHBIE M YETKHWE OTBETHI HA BOIMPOCHI HABOMAIIECTO M KOHKPETHU3UPYIOIIETO
xapakrepa (o3UlMs KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE yUeOHOTO MaTepHalia He PaCKPHITO



® HC JAaHbI OTBCTHI Ha BOIIPOCHI HABOAAIICTO U KOHKPECTUZHPYIOIICTO XapaKTepa

® JIONYIICHBI

rpyOble OIIMOKM B ONPEACIICHUH MOHATHI, MpPU HCIOIb30BAHUU

TCPMHUHOJIOTHH.

TecTupoBanmue (T)

I Bapuanr.

Al. UHAYKUMOHHBIN TOK — 3TO HAMPABJICHHOE IBUYKCHUE:
1) 3apssKeHHBIX YacTHII, TI0 CBOMM JICMCTBHUSIM B MPUHIIUIE HE OTIMYACTCA

OT JJIEKTPUYECKOTO TOKA, MPOSBISAETCSA 3a CYET CHUJI HEIIEKTPUUECKOIO
IIPOUCXOKIAECHHUS

2) HEUTpaJbHBIX 4YaCTUIl, MO CBOMUM [JCHUCTBUSIM B MPUHLHIE HE
OTJIMYAETCS OT DBJEKTPUYECKOTO TOKa, NPOSBIAETCA 3a CYET CHII
ANEKTPUYECKOTO MPOUCXOXKICHUS
3) 3apsoKEHHBIX YacTHI, MO CBOUM JEHUCTBUSIM OTJIMYAETCS OT
JNEKTPUYECKOTO TOKA, MPOSBIAETCS 3a CUET CHJI HEDJIEKTPUYECKOTO
MPOUCXOKICHUS

4) HEUTpAJIbHBIX YACTHII, IO CBOUM JCHCTBHUSAM B MPHUHITUIIE OTIMYACTCS
OT DJIEKTPUYECKOI'O0 TOKa, IMPOSBISAETCA 34 CUET CHJI DJIIEKTPUYECKOIO
IIPOUCXOKIACHUS

A2. MarHuT BBOJUTCS B aJIFOMHHHUEBOE KOJIBIIO TaK, KaK IMOKAa3aHO Ha PHUCYHKE.
Hanpasnenue Toka B KOJIbLE YKa3aHO CTPENKOM. KakuM MojarocoM MarHuT BBOJUTCS B

KOJIBIIO?

l{.
U
-

1) monoXUTEIBHBIM
2) OTpHULIATENIbHBIM
3) ceBepHbIM

4) 10)KHBIM

A3. Tpu 0IMHAKOBBIE KaTyIIKA BKJIIOYEHBI MOCJIEIOBATEIBHO B DJIEKTPUUECKYIO LIETIb
nocTossHHOTO Toka. Karymika 1 0e3 cepeuHuka, B KaTylke 2 cepAeYHHUK U3 KoOaabTa,
B KaTylmike 3 cepAeyHuK Hu3 TpaHcopmaTopHOol cranu. B kakoil W3 KaTyiuek
WHIYKIUS MarHUuTHOro mnosiss Oyner HaumMeHblued? (MarHuTHas TpPOHUIIAEMOCTh
BO3]Iyxa paBHa 1, kobanbTa — 175, Tpancdopmaropnoit ctanum — 8000.)

11
2) 2
3) 3

4) BO BCceX KaTylIKax OJIMHAKOBa



A4, TIpssmoii npoBoAHUK MIMHON 80 CM JBMXKETCS B MArHUTHOM TIOJIE CO CKOPOCTHIO
36 xm/4 ox yriom 30° K BEKTOpY MarHMTHOW MHAYKIMU. B IpOBOJHUKE BO3HHKAET
OJIC 5 mMB. Uemy paBHa MarHuTHasi UHAYKIHS ?

1) 3mTn

2) 0,8 xTn

3) 2,5mTn

4) 1,25 mTn

B1. K karymke ¢ mHayktuBHOCTBIO L = 0,25 I'H mpunokeHa mOCTOsIHHasE pa3HOCTb
noreHuuasioB A¢ 10 B. Ha ckonbko Bo3pacTeT cuia Toka B KaTymike 3a Bpems Az 1 ¢?
(ConpoTuBieHneM KaTylky rpeHedpeys) (oueHuBaercs 2 0.)

C1. IIpoBogHuk Macco m = 1 Kr u jyiuHOM /= 1 M MOJBEIIEH MPU MOMOIIU JBYX
OJIMHAKOBBIX METANTMYECKUX TPYKUH kecTkocThio k 100 H/M kaxnas. IIpoBoaHuk
HaxOJUTCS B OJHOPOJHOM MarHMUTHOM Tojie, UHAYKIUs kKotoporo B = 100 Ta u
MePIICHIUKYJISIPHA TUIOCKOCTH, B KOTOPOM JIeKaT MPOBOJAHMK M TPYXKHHBL (CM.
PHUCYHOK.)

[IpoBOAHUK CMECTWJIM B BEPTUKAJIBHOW IUIOCKOCTH OT IIOJOKEHHUS PABHOBECUA M
ornyctuin. Onpenenure nepuoj KoiaeOaHuil MPOBOJHUKA, €CJIM K BEPXHUM KOHLAM
NpY>KUH TpHcoeauHeH KouaeHcaTop eMKocThio C= 100 mx®. (CompoTuBiIeHUEM
MPOBOJIHUKA U MPY>KUH NpeHeOpeus) (oueHuBaetcs 3 06.)

II BapuanT.

Al. C nomoIiipl0 Kakoro ombiTa MOXKHO IOKa3aTh BO3HUKHOBEHHE WHJYKIIMOHHOTO
TOKa?
1) npoBOJHMK, KOHIIBI KOTOPOTO MPUCOEIWHEHBI K TajdbBaHOMETPY, HAJI0
IIOMECTUTH B MArHUTHOE T10JIE
2) TPOBOAHUK, KOHIBI KOTOPOTO MPUCOEAUHEHBI K TaJbBaHOMETPY, HAZO
JIBATATh BJOJIb MATHUTHBIX JTUHUAMN
3) MarHuT WM TOPOBOJHMK, KOHIBI KOTOPOTO MPUCOCIUHEHBI K
rajlbBaHOMETpPY, HAJ0 JIBUTaTh TaK, 4YTOObl MAarHUTHBIC JIMHUU
nepeceKany NpPOBOTHUK
4) ¢ MOMOIIIBIO OMbITA TOKA3aTh HEBO3MOKHO

A2. Korja MeTaquiMuecKuil CTep)KeHb MPUCOCIWHUIM K OJHOMY U3 TIOJIFOCOB
MCTOYHUKA TOKA, TO BOKPYT HEro 00pa3oBayioCh IoJIE:



1) snexkTpuvYecKoe 1 MarHUTHOE

2) MarHuTHOE

3) aJeKTpUYecKoe

4) mpu TakoM yCIIOBHUH T0JIe HEe o0pa3yeTcs

A3. IHIyKTUBHOCTbh YUCJIEHHO PABHA!

l) MarHUTHOMY TIOTOKY, OXBaTbIBAEMOMY IIPOBOJAHUKOM, €CJIM CHJIa TOKa,
MpOTEeKarouas 1o NPoBOJIHUKY, paBHa 1A

2) cwie TOKa, MPOTEKAIOUIEro IO NPOBOJHHMKY, €CJIM MAarHUTHBIA MOTOK,
OXBaThIBA€MbI TIPOBOJHUKOM, paBeH 1 BO

3) MarHMUTHOMY MOTOKY, OXBaTbIBAEMOMY MPOBOJHUKOM, P U3MEHEHUH CHIIbI
TokaHa l A3alc

4) cuiie TOKa, IPOTEKAIOIIETro MO MPOBOJAHUKY, €CJIM MarHUTHASI UHAYKIUS paBHA
I Tn

A4.Yemy paBHa D/IC camoMHAYKUMM B KaTylike ¢ MHAYKTUBHOCTBIO 0.4 I'H mpu
PAaBHOMEPHOM YMEHBIIIEHUU CUJIbl TOKa ¢ 15 1o 10 A 32 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 04 B

Bl. Karymka ¢ conporusienueM R= 20 OM ¥ wuHAYKTUBHOCTBIO L= 1072 TH
HaxOJUTCS B TEpeMEHHOM MarHuTHoMm mnoje. Korma co3maBaembiii 3TUM TOJiEM
MAarHUTHBIA MOTOK yBenuunBaercs Ha A® = 107 B6, cuna Toka B KaTyIIKe BO3PAcTaeT
Al'= 0,05 A. Kakoli 3apsig IpOXOJUT 3a 3TO BpeMs 10 Karyike? (oieHuBaercs 2 0.)

C1. Ha HenpoBoasieM KJIMHE C YIJIOM HakioHa o = 30° mapayiienbHO pedpy KiuHa
JICKUT TOHKUM MPOBOJHUK Maccodt m = 5 T u nnuHou [ = 10 cm. KoH1bl mpoBoIHUKA
COCIMHEHBbl C HEMOABW)XHBIMHU CTOMKaMu JBYMS OJWHAKOBBIMHU IPYKUHAMH
*ecTkocThio k = 0,2 H/M Tak, KaKk 1moka3aHo Ha PUCYHKE.

F + U=
4l

o

>

K knemmaMm croek mnoaBoasT mnoctosiHHOe HampspkeHue U= 4 B. Onpenenure
MAaKCUMaJIbHOE YIJIMHEHUE TMPYKUHBI, €CIU B IMPOCTPAHCTBE CO3HATh OJHOPOIHOE
MarHuTHoe mnosie ¢ uHaykuuen B= 0,1 Tn, HampaBlIeHHOE BEPTUKAIBHO BBEPX.



(Koappuuuent TpeHuss MNpoBOAHMKA O IUIOCKOCTh kimHa W = 0,1, ero

conpoTuBieHre R = 20 Om. ConpoTuBieHHe NPYKUH HE YUYUTHIBATh) (OLIEHUBAETCS 3
0.)

Konrponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kawuu K TecTam:
BapuaHt 1

Ne Bompoca Al | A2 | A3 | A4 | Bl C1

IpaBuabebiiotBer (1 |3 |1 |4 |Hal0A|0,63¢

Bapuanrt 2

Ne Bompoca Al | A2 | A3 | A4 | B1 C1

IpaBuabHbiii otBeT |2 |3 (3 (2 [25-105Kn| 11 cem

Kpurepun ouenku:

— «2» BBICTaBJIACTCS 00y4JarOIEeMycs, eci HaOpall MeHee 3 0asioB;
— «3» BBICTaBIIACTCS OOydaromemMycs, 3a 4 6aia;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 6-5 0aios;

— «5» BBICTaBIISIETCS OOyUaroIeMycs, 3a 0osiee 7 6aIoB.

3ananus 1 caMocTosATeIbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUI)

1) SBieHue 3JIeKTPOMArHUTHON UHIYKIIUH.

2) MarHuTHbI! OTOK.

3) 3aKoH JIEKTPOMArHUTHON WHTYKIIUH.

4) IlpaBuno Jlenmna.

5) BuxpeBoe aniekTpuueckoe mnouie.

6) O1C uHAYKIIMY B IBMOXKYIIUXCS MMPOBOIHUKAX.
7) SIBieHre cCaMOWHTYKIIUH.

8) MHAYKTUBHOCTb.

9) DHeprusi MAarHUTHOIO MOJISI TOKA.

10) B3anMoCBs3b 2IEKTPUUECKUX U MATHUTHBIX MOJIEH.
11) DIEeKTPOMArHUTHOE MOJIE.

12) MarnuTHast IpOHULIAEMOCTb.

13) Hua-, napa- u peppoMarHeTUKH.

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
OtmeTka «5»



IMOJIHO PaCKpPLITO COACPIKAHNEC MaTCpHalad

YCTKO M HPAaBUIIBHO AdHbI OIPCACIICHUSA W PACKPBITO COACPKAHHC HOHﬂTHﬁ, BC€PHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

JAJIs1 10Ka3aTClIbCTBA HMCIIOJIB30BAaHbI PA3JIMYHBIC YMCHUA, BBIBOABLI M3 H&6J’IIOJI€HI/II>1,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAHCC HpI/IO6pCT€HHBIe 3HaHUA.

OtMmeTka «4»

PacKpBITO OCHOBHOE COJIEpKaHUE MaTepHaia

B OCHOBHOM TMPAaBUJIBHO JIaHBI OIpEJEICHUs TOHSATUNA M HCMIOJb30BAaHbI HAYUYHBIE
TEPMHUHBI.

OTBET CaMOCTOSITEIbLHBIN

OMpENeNICHUs] TIOHATUM HEMOJHBbIE, JOMYIIECHbBl HE3HAYUTENbHbIC HapyIICHUS
MOCJIEA0BATEILHOCTH M3JI0KEHHUs, HEOOJIbIIME HETOYHOCTH IIPU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MpaBUJIbHBIE M YETKHUE OTBETHI Ha BOIPOCHI YTOYHSIONIErO XapakTtepa (M3l
MMOHUMAOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIep)KaHHe Y4yeOHOro maTepuaina, HO M3JI0XKEHO (parMeHTapHO,
HE BCEr/ia Mocjae0BaTeIbHO

OTIpEJICIICHH S TIOHATHI HETOCTATOYHO YETKHE

HE WUCIOJIb30BaHbl B KAyeCTBE JIOKA3aTENbCTBA BBIBOJABI M O00O0OUICHUS U3
HaOJIOACHUH, TOMYIIEHbI OMTUOKY TIPHU UX U3JI0KECHUH

JOMYIIEHBl OMMOKM M HETOYHOCTH B HWCIOJIB30BAHWHM HAYYHOW TEPMUHOJIOTHH,
OIPEICIICHUE TTIOHSITUI

MpaBUIbHBIE M YETKME OTBETHI HA BOIMPOCHl HABOJAIIECTO M KOHKPETHU3UPYIOIIETO
xapakTepa (MOo3UIUS KPUTHK)

OtMmeTka «2»

OCHOBHOE COJICpKaHUE yUeOHOTO MaTepralia He PaCKPHITO

HE JJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3HPYIOIIETO XapaKkTepa
JOMyIIEHbl TpyOble OMMUOKM B OMNPEACICHUN TOHITHH, TPHU HCIOIH30BAHUH
TEPMUHOJIOTHH.

KonTpoabnas padora Ne 3
ITo pa3neny «JIeKTPOAMHAMM KA

Bapuanm 1



1. Onpeaenuts cuity, ¢ KOTOPOW OJTHOPOJHOE MATHUTHOE TOJIE JEUCTBYET HA
IPOBOAHUK JIHHOM 30 ¢M, pacIoIoKeHHbIH 1101 yriioM 45° K BEKTOPY MarHUTHOM
WHAYKUUH, ecii cuiia Toka B Hem 500 MA. MarautHas uaaykuus cocrasisiet 0,5 To.

2. [IpoBoHUK C TOKOM 7A HaXOAUTCSA B MAarHUTHOM ToJie ¢ uHaykuueit 10 T
OnpenenuTts JUIMHY IPOBOJIHUKA, €CJIM MAarHUTHOE T0JI€ ICCTBYET HA HETO C CUJION
25H nepneHauKyasipHO IPOBOIHUKY.

3. [IpoBoanuk amuHoM 30 cM ¢ cuioit Toka 50 A HaXOAUTCSA B OJJHOPOTHOM
MarHuTHOM MoJje ¢ uHaykuueit 60 MTn nepnenaukysapHo noio. Kakyio padorty
COBEPIIUT UCTOYHUK TOKA, €CJIU MPOBOJHUK nepemMecTuTcs Ha 30 cM BIOJIb

X x X ﬁ?‘ HaMpaBlIeHUS JIMHUU ACUCTBUA CHIbl Ammiepa?

X .
4. Kakoit no/mKHa OBITh CHUJIa TOKA, YTOOBI B KaTYIIIKE
x  x™y 5 MHIYKTHBHOCTBIO 0,5 I'H aHeprust MarHuTHOTO mosist Obuta 100 Hx?
—
x X X x3.lloka3zare HanpagiieHue cuibl JlopeHia.

Bapuanm 2
1. Onpeaenuts CUIly, ¢ KOTOPOM OJTHOPOJHOE MAarHUTHOE T0JIe JeUCTBYET Ha
IPOBOIHUK JUTMHOM 40 cM, pacrosiokKeHHbIH 1101 yriioM 45° K BEKTOPY MarHUTHOM
WHAYKUWH, ecu cuia Toka B HeMm 400 MA. MarautHas unaykuus cocrasisier 0,5 To.

2. [IpoBoaHuK ¢ TOKOM 3A HaAXOAUTCA B MAarHUTHOM IToJie ¢ uHAykuuen 12 T
OnpenenuTts JJIMHY MIPOBOHHUKA, €CJIM MATHUTHOE TIOJIE ICMCTBYET HA HETO C CHIION
40H u nepnesauKyasspHO NPOBOIHUKY.

3. [IpoBoanuk anmunHou 40cm ¢ cusoi Toka 50 A HaXOAUTCA B OJHOPOTHOM
MarHuTHoOM Moje ¢ uaayknueit 50 MTi. Kakyto paboTy cOBEpIIMT HCTOYHUK TOKaA,
€CJIY NMPOBOJIHUK nepemMecTuTcsa Ha 40 cM BJI0JIb HaNPaBJICHUS JTUHUM JICHCTBUS CUIIbI
e & & _»® Amnepa?

— 3=
] ] 1":I‘- ]
4. Kaxkoii nommkHa ObITh MHIYKTUBHOCTD KaTYIIKH, YTOOBI IIPH CUJIE
s =™"e o TOKaBHEN 2 A dSHEPrHs MATHUTHOIO 1O paBHsIach 20 JIxk?

e« = » »3. Ilokazars HanpaBieHue cuibl JIopeHia.

Bapuanum 3
1. OnpenenuTh cuily, C KOTOPOUM OJJHOPOJAHOE MAarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOAHUK JIHHON 30 ¢M, pacroIoKeHHbIH 101 yriioM 45° K BEKTOPY MarHUTHOM
WHIYKIUH, eclid cujia Toka B HeM 500 MA. MaruuTtHas unaykius coctasisiet 0,5 To.

2. [IpoBoiHUK ¢ TOKOM 7A HaXOJAWTCSA B MAarHUTHOM ToJie ¢ uHaykuueit 10 Th.
OnpenenuTts JUIMHY IPOBOIHUKA, €CJIM MArHUTHOE TI0JI€ ICHCTBYET HA HETO C CHIION
25H nepneHauKyasipHO IPOBOIHUKY.



3. [IpoBoanuk amunHo 30 cM ¢ cuioit Toka S0 A HAXOAUTCA B OTHOPOTHOM
MarHUTHOM I0JIe ¢ MHAyKiueid 60 MT nepnenaukysasipHo moiro. Kakyro padory
COBEPIIUT UCTOYHHK TOKA, €CITH MTPOBOIHUK TIepeMecTuTcs Ha 30 cM BIOJIb

X x X ﬁ?‘ HaMpaBICHUS JIMHUU ISHCTBHS CHIbl AMmiiepa?

X X _ X X .
4. Kakoii 1o/mKHa OBITh CHJIa TOKA, YTOOBI B KaTYIIIKE
x  x™’x  x AHAYKTUBHOCTBIO 0,5 ['H sHeprust MarHuTHOTO 1105151 Obuta 100 JIKk?
-
v

x x % x35.Iloka3zare HanpaBneHue cuibl JIopeHna.

Bapuanm 4
1. Onpeaenuts cuity, ¢ KOTOPOW OJTHOPOJHOE MATHUTHOE TOJIE JEUCTBYET HA
IPOBOJHUK JTHHON 40 cM, PaCcIOIOKEHHBIHM 101 yriioM 45° K BEKTOpY MarHUTHON
MHIYKUUH, ecii cuia Toka B Hem 400 MA. MarautHas unaykuus cocrasisier 0,5 To.

2. [IpoBoHUK ¢ TOKOM 3A HaXOAUTCSA B MArHUTHOM T0Ji€ ¢ HAyKuuei 12 Ti.
OnpenenuTts JJIMHY TPOBOJIHUKA, €CJIM MAarHUTHOE T0JI€ ICCTBYET HA HETO C CUJION
40H u nepneHaAuKyIIpHO NPOBOTHUKY.

3. [IpoBoanuk anuHou 40cm ¢ cusoit Toka 50 A HaX0AUTCS B OAHOPOTHOM
MarHuTHOM moJe ¢ uaayknuei S0 mTin. Kakyro paboTy COBEpIIMT UCTOYHHK TOKA,
€CJIY MPOBOJIHUK nepeMecTuTca Ha 40 cM BIIOJIb HAPABICHUS TUHUU AEHCTBUS CUIIBI
e & ® E’. Awmmnepa?

—3=

] ] f- ] )
4. Kakoii 10oKHa ObITh UHIYKTUBHOCTh KaTYUIKU, YTOOBI IPU CUJIE

o TOKA B HEN 2 A SHEPIust MArHUTHOIO 1OJs paBHsuiach 20 JIk?
s & =« 3. Iloxasars HanpasieHue cuisl JIopeHua.

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ouenku:

- «5» cTaBUTHCA 32 pabOTY, BHIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMMOOK M HEJOUETOB.
- «4» cTtaBUThCS 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPU HAJIWYHHM B HEW HE
OoJiee 0JIHOM TPy0Oil U 0HOM HerpyOoi OMIMOKK U OJHOTO HeJoueTa, He Oojiee Tpex
HE0YETOB.
- «3» CTaBUTHCSA, €CJIM CTYJACHT MIPABWIBHO BBHIMOJHUI HE MeHee 2/3 Bcel paboThl WK
JOMyCTU He OoJjiee oHOM rpyOoil OmMOKM M JBYX HEIOYETOB, HE Oojee OHOM
rpy0oii u omHOW HerpyOoi omuoOku, He Oojee Tpex HEerpyObIX OIIMOOK, OHOM
Herpy0oii oIKOKHN U TpeX HeI0YEeTOB, IPU HANUYKU 4-5 HEJ0UEeTOB.
- «2» CTaBUTHCS, €CJIM YHUCIO OMMUOOK M HEAOUYETOB MPEBBICHIIO HOPMY OILICHKH «3»
WJIM MIPABHJILHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.

Pa3nen 4. Kosie0anus v BOJTHBI



Tema 4.1. MexanndeckKue KoJ1e0aHUA U BOJHbBI
Ycrublii onpoc (YO)

1.IIpuBenuTe mpuMepsl KOIeOATENbHBIX TBUKEHU.

2.YUT0 Ha3bIBaeTCSI MEXaHUYECKUMH KOJICOAHUAMHU?

3. [Ipu3Haku Koy1e6aTeNbHOTO IBUKEHUSI.

4. Kakue xose0aHus Ha3bpIBAIOTCSI CBOOOIHBIMU?

5.Kakue cucreMbl Ha3pIBatoTCs KojiebaTenbHbIMUA? [IpuMepsl.

6.UTto Ha3bIBaeTCs AaMIUIMTYAOW KoJieOaHUM; MEepHoJIOM KOJeOaHUW; YacTOTOM
Kojebanuii? B kakux equHuIax U3MepseTcs Kakas U3 3TUX BEIUYHUH?

7.Kakas maTemaTuyeckas 3aBHCHUMOCTb CYIIECTBYET MEXIY NEPHOJOM M YaCTOTOU
KOJICOaHMi1?

8.Kak 3aBHCAT yacToTa ¥ MEPHO]T CBOOOIHBIX KOJIEOAHUM OT JJTMHBI HUTHU?

9.Kakue konebaHusi Ha3bIBAIOTCSI COOCTBEHHBIMU ?

10.Kakue konebaHust Ha3pIBaIOTCS TapMOHHUecKuMHu? ['padux

11.Yt0 Ha3piBaeTCd MareMaTUYECKUM MasATHUKOM? [Ipu Kakux yCIOBUSAX peabHBIM
HUTSHON MasiTHUK OyJeT COBEpIIaTh KojieOaHusl, OJIM3KME K TAPMOHUYECKUM?
12.Kakyro BeTu4rHy Ha3bIBAIOT (ha3oi KoieOanmii?

13.IlpuBenuTe mpuMep KOJIEOMIOMUXCSA TE B OJUHAKOBBIX (pa3zax, MPOTUBOMOIOKHBIX
dazax.

14. Kakue npeBpalleHus SHEPrur, IPOUCXOIST MpHU KoneOaHusx? PUCYHOK.

15. Yto Ha3bIBAIOT BBIHYK/IEHHBIMU KOJI€OaHUAMU?

16. Kakoe siBieHrE Ha3bIBAIOT pe30HAHCOM? Y CIIOBUE PE30HAHCA.

17 IlpuBeauTe npuMepbl MEXaHUYECKOTO PE30OHAHCA.

18. B kakux ciiy4asix pe30HaHC MOKET ObITh MOJIE3HBIM, a B KaKuX - BpeaHbiM? 19.UTo
Ha3bIBaeTca BoJiHaMHM? YUTo Takoe ympyrue BoiHbI? IIpuBenure npumep BOJH, HE
OTHOCSIIIINXCS K YIPYTUM BOJIHAM.

20.Kakue BOJHBI Ha3bIBAKOTCS MTPOJAOJIbHBIMU; MOTIEPEYHBIMU?

21.Kakue BOJIHBI — IMOINEPEYHbIE WM MPOJOJIbHBIE - SIBIISIIOTCS BOJIHAMU CJBUTA;
BOJIHAMH CKATHSI U PACTSIKEHUA?

22.Ilouemy momepeyHble BOJHBI HE PACIPOCTPAHAIOTCS B JKUIKUX M Ta3000pa3HbIX
cpenax?

23.Yrto HazpiBaeTcs iuMHOU BoHbI? [lo kakum popmyiiaMm MOKHO paccuuTaTh JIUHY
BOJIHBI U CKOPOCTh PacCIpOCTPaHEHUs BOIH?

24. Yo aBnsieTcsa UCTOYHUKOM 3ByKa? UTO Ha3bIBaIOT 3BYKOM?

25.Mexanndeckue koyieOaHMs, KaKUX YacTOT Ha3bIBAIOTCS 3BYKOBBIMH U TOYEMY?
26.Kakue konebanus Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; HH(DPA3BYKOBBIMU?

277.YT0 Ha3bIBAIOT MY3bIKAJIBHBIM TOHOM; IIIyMOM?

28.Yem onpenaensieTcsi TPOMKOCTh 3ByKa?

29.0t 4uero 3aBUCHUT BbICOTA 3ByKa?

30. 3ByKkoBbI€ ABI€HUA. UTO Ha3bIBAIOT 3XOM? Y CIIOBHE BO3HUKHOBEHUS 3XO.

31. OnpeneneHue pacCTOSHUM ¢ TIOMOIIBIO 3BYKa.



Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onienku:

OtMmeTka «5»

TIOJIHO PACKPBITO COJIEp)KaHUE MaTepuaa

YETKO Y MPABWJIBHO JIaHBI OTIPEICIICHUS M PACKPBITO COAEp KaHUE TTOHSATUM, BEPHO
HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI

JUTS JTOKA3aTeNIbCTBA UCIIOJIB30BaHbI Pa3IMIHbIC YMEHUS, BEIBOIBI M3 HAOIIOICHHH,
OIILITOB

OTBET CaMOCTOSITEIIbHBIN, UCIIOJIb30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUM M UCIIOJIb30BaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OnpeeeHUs TOHATUI HETOJHbIC, IOMYIICHbl HE3HAUUTEIbHbIC HAPYILICHUS
MTOCJICI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TPH MCTIOJIb30BAHUH
Hay4YHBIX TCPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MPaBUJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
TTOHUMAIOIITU )

OtMmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHHE yUeOHOIro MaTrepuaa, HO U3JI05KE€HO (parMeHTapHO,
HE BCEr/a Mocjae0BaTesIbHO

ONpEENICHNS IOHSATUN HETOCTATOYHO YETKUE

HE UCIO0JIb30BaHbl B KAYECTBE J10KA3aTEIbCTBA BBIBOIBI U 0000IIEHUS U3
HAOJIOACHUH, TOMYIEHbI OLIMOKU TPU UX U3JI0KEHUH

JOTYIIEHBI OIIMOKN M HETOYHOCTH B UCIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONpPEAEIECHUE MOHATHI

MpaBUJIbHBIE U YETKHE OTBETHI Ha BOIIPOCH! HABOASAIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3ulus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHE YU4eOHOTO MaTepralia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIECHBI TPYyObIe OMMOKHU B ONIPEACICHUH TTOHSATHUH, PU UCIIOJIB30BaHUN
TEPMUHOJIOTUH.



TecTupoBanmue (T)
I Bapuanr.

Al. ®opmyJa st BBIYMCIEHUS JJIHAHbI BOJHBI
C T

A=T 6)L= € B)A=cT

A2. Teao 3a 2,5 Munyrbl coBepumiaer 120 mouHbIX KoJieOanuil. Onpeaesaure
Nepuoj KoJieOaHuil.
a) 1,25¢06)0,8cB)0,02¢

A3. CkoJbKo KoJge0aHnii coBepmuT Tea0 3a 10 ¢ nmpu yacrore koJedanuii 220
I'n?
a) 22 6) 220 B) 2200

A4. Teno 3a 5 munyT coBepmaet 240 konedanmnii. KakoBa yacrora kosed0anmii?
a) 0,8 I'n

0)48 I

B) 1200 I'

AS. B oaHoOM H TOI#1 Ke cpele pacpPOCTPAHATCH BOJHBI ¢ yacToTol 10 I' m 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JIbIIEe?

a) OJIMHAKOBBI

0) 20T

B) 10 I'ry

A6. HaiinuTe NJMHY 3BYKOBOH BOJIHBI B BoOJe, ecau e€ ckopoctb 1480 m/c, a
gyactora 740 I'.

a) 0,5 M

0) 1095200 m

B) 2 M

A7. Yacrora 3Byka yBeauuuiaach B S pa3. Kak u3MeHu/1ach CKOPOCTH 3ByKa B
3TOM Ke cpene?

a) HE U3MEHUJIach

0) yBenuuuiiach B 5 pas

B) YMEHBIIWJIACh B 5 pa3

Bl. Yemy paBHO paccToOsiHHME [0 Jeca, eCJd OTPaKeHHbId OT Hero 3BYK
Bo3BpaTwiicsa K ucrouHuky cmycra 10 c¢? Ckopoctb 3Byka paBHa 340 wm/c.
(ouenuBaetcsi 20.)

C1. AMuiuryaa kojied0anuu rpy3a Ha npyxuse pasHa 10 cm. Ilepuoa kosred0anui
2 c. Kakoi nmyTh nmpoiaér rpys 3a 2 ¢? (ouenuBaercs 30.)



II Bapuanr.

Al. ®opmyJia 1Jis1 BLIYMCIEHUS] CKOPOCTH PACTIPOCTPAHEHUS BOJIHBI
A A

av="T 6)v="V B)vo=AT

A2. Ilpy:xxkuna 3a 4 muHyThl coBepmaer 200 mosHbIX KoJsebanmii. Onpenenure
nepuox KoJedaHui.
a)1,2¢06)50cB)0,02c¢

A3. CKoJbKO KOJIe0aHMH COBEpPIIMT TeJso 3a 15 ¢ nmpu yacrore koJiedanuii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Tejio 32 2 munyThI coBepuiaet 180 kosebanuii. KakoBa yacrora koJsiedanmnia?
a) 90 I'n

6) 360 I'u

B) 1,51y

AS. B o1HOH M TOH 3Ke cpeje pacnpocTpaHAIOTcs BOJAHBI ¢ yactoror 30 I'u u 40
I'u. Y kakoii BOJIHBI CKOPOCTH MeHbIE?

a) OJTMHAKOBBI

0)40 I'n

B) 30 I'y

A6. HaliguTe 1UIMHY 3ByKOBOIi BOJIHBI, €CJI €€ ckopocTh 340 m/c, a yactora 170
I'o.

a) 0,5wm

0)2M

B) 57800 m

A7. Yacrora 3ByKa yMeHbIIHJIAch B 9 pa3. Kak u3mMeHu/1ach CKOpPOCTh 3BYKa B
3TOM Ke cpene?

a) HEe U3MEHUJIACh

0) yBenuuuiach B 9 pas

B) yMEHbIIIWIACH B 9 pa3

Bl. Yemy paBHO paccTosiHMe [0 Jieca, eCJU OTPAKEHHbIH OT Hero 3BYK
BO3BPATWJICH K HMCTOYHHKY cmyctss 5 ¢? Ckopocts 3Byka paBHa 340 wm/c.
(ouenuBaetcsi 20.)

C1. AMuiuTyaa kosie0aHuii rpy3a Ha npy:kuHe pasHa 7 cm. Ilepuoa kosnedanmii 3
c. Kakoii myTs npoiinér rpys 3a 3 ¢? (ouenuBaercs 30.)



Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiaoun K Tectam:

Bapuant 1

Ne Bompoca Al | A2 | A3 | A4| A5 | A6 | A7 | Bl C1

IpaBuabHbliioTBeT | B | a | B [ a | 0 | B | 0 1700 M | 40 c™m

Bapuanr 2

Ne Bompoca Al | A2| A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBuabHbliioTBeTr | 2 | a | 06 | B | B | 0 | B 850 M |28 cm

Kpurepun ouenku:

— «2» BBICTaBIIACTCS 00y4JarOIEeMycs, i HaOpall MeHee 4 0asioB;
— «3» BbICTaBIIsIETCS 00yUaroniemMycs, 3a 6-5 6aJJIoB;

— «4» BBICTABIISIETCS OOydaromemycs, 3a 9-7 6amios;

— «5» BeICTaBIISIETCS OOyUaromemycs, 3a 6osiee 10 6anos.

3ananus 15 caMocTosATeIbHOI padoTsl (CP)
Tembl 3cce (pedeparoB, 10KJIA10B, COOOLICHU)

1) KonebarenbHOe IBUKEHHE.

2) T'apmoHHnueckue KojieOaHusl.

3) CBoOoaHBIE MEXaHUYECKHE KOJICOaHUsI.

4) TlpeBpaleHue 3HEpTruu MpH KoJieOaTEIbHOM JTBUKEHUU.
5) CBoOopaHbIe 3aTyxarolue MeXxaHM4ecKue KoneOaHus.
6) MareMaTuyeckuii MasiTHHK.

7) 1lpyVHHBI MasITHUK.

8) BbIHYyX/IeHHbIE MEXaHHMUECKHE KOJICOaHNI.

9) Pe3onanc.

10) [Tonepeynslie U IPOIOIBHBIE BOJIHBI.

11) XapaKTEPUCTUKHU BOJIHBI.

12) 3BYKOBBIE BOJIHBI.



13) YIIbTpa3ByK U €ro IpUMEHEHHUE.
14) WUuTtepdepenius, nu@pakius U NoJsIpu3alns MEXaHUYECKUX BOJIH.

Konrponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kpurepun ouenku:
Otmetka «5»

® T[IOJIHO PACKPBITO COJEpKaHUE MaTepualia

® YETKO U MPABUIILHO JIaHBI ONPEICIICHUS U PACKPBITO COAEPKAHUE TTOHATHUHN, BEPHO
HCTOJIb30BaHbl HAYYHBIE TEPMUHBI

® sl JOKa3aTeIbCTBA UCIOJIb30BAaHbl PA3JINUHbIE YMEHUS, BHIBOJIBI U3 HAOIIOCHUH,
OIIBITOB

® OTBET CAaMOCTOSTEIbHBIN, HCIIOJIF30BaHbI paHee MPUOOPETCHHBIC 3HAHMS.

OtMmeTtka «4»

® PACKpPBITO OCHOBHOE COJICp>KaHUE MaTepuaia

® B OCHOBHOM ITPaBUJILHO JIaHBI OINIPEICIICHUS TTOHITUI U UCIIOJIb30BaHbl HAYUHbIC
TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIMN

e OMNpeacCHUs MOHATUN HETMOJHbIS, JOMYIIEHbl HE3HAUYUTEIbHbIC HAPYIIICHUS
MTOCJICI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPH MCII0JIb30BAHUH
HAyYHBIX TEPMUHOB WJIU B BBIBOJIaX U 000OIICHUSX

® MpaBWIbHBIC U YETKHE OTBETHI HA BOMPOCHI YTOUHSIONIETO XapakTepa (Mo3UuIius
TTOHUMAIOIITU )

OtMmetka «3»

® YCBOEHO OCHOBHOE COJIEpKaHHE y4eOHOIro MaTrepuaa, HO U3J0KEHO (parMeHTapHO,
HE BCEr/a Mocjae0BaTesIbHO

® OIpeaeieHUs MOHATHI HEAOCTATOUYHO YETKHE

® HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BBIBOIbI U 0000ILEHUS U3
HAOJIOACHUH, TOMYIEHbI OLIMOKU TPU UX U3JI0KEHUH

® JIOMYLIEHBI OIIMOKU M HETOYHOCTH B UCIOJIB30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONpPEAEIECHUE MOHATHI

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOLIETO
xapakTepa (Mo3ulus KPUTHK)

OtMmeTka «2»

® OCHOBHOE COJIep)KaHHE yUeOHOro MaTepuaia He PaCKpPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIECHBI TPyObIe OMMUOKHU B ONPEACICHUHN TTOHSATUM, IPU UCIIOIB30BaHUN
TEPMHUHOJIOTHH.

Tema 4.2. JjeKTPpOMArHUTHbIE KOJICOAHUS M BOJHbBI



YcrHbliii onpoc (YO)

1. N3 Kakux DBJIEMEHTOB COCTOUT KoJiebaTenbHbI KOHTYp? MoryT mnu
BO3HUKHYTh KOJEO0aHHsi B KOHTYpE, COJAepKalleM KOHIEHCAaTOp M pe3uctop?
UHAYKTUBHOCTb U PE3UCTOP?

2. Kakune (¢usmueckume BEIMYHMHBI HU3MEHSAIOTCA TIPU  KOJICOAHUAX B
KoJIcOaTeILHOM KOHTYpE?
3. Uem omimmyarTcs KoleOaHUS JJICKTPUUECKOTO 3apsijga HW TOoKa B

kosebaTenpHOM KOHTYype? Kak mo rpaduky m3mMeHeHUs 3apsijga co BpEeMEHEM
MOCTPOUTH Tpad¥K 3aBUCUMOCTH CHJIBI TOKA OT BpEMEHU ?

4. OT yero 3aBUCHUT Tmepuoj KoJiebaHUM B KOHType? MOKET Ju TNepuoj
KOJICOAHUN B KOHTYpPE OCTaBaThCSl MOCTOSHHBIM NPU HU3MEHEHHU WHIYKTHUB-
HOCTH U €MKOCTHU?

5. Kak wu3mMenutrcs mnepuoa KojaeOATEIbHOTO KOHTYpa, €CIU YBEJIUYUTh
YUCJIO BUTKOB KaTYIIKU? BHECTH B KATYIIKY >K€JIE3HbIM CepIeUHUK?
6. Kakue npeBpalieHuss sJHEpruu IPOUCXOIAT B KojieOaTenbHOM KOHTY pe? I e

COCpEeOTOUCHA JHEpPrus MpU CBOOOJHBIX KOJeOaHHUSIX B KOHType depes 1/8,
1/4, 1/2 nepuona mocne Havyaja pa3psiJiku KOHJIeHcaTopa?

7. Moryr nm ObITh CBOOOJHBIE KOJEOAaHHS B pEAIbHOM KOHTYpE
HEe3aTyXarluuMu?
8. YeM oTaMYaAIOTCS APYT OT Apyra CBOOOJHBIE KOJIEeOaHUs B IByX KOHTYpax C

OJMHAKOBBIMU TapamMeTpaMH, €CIU HUX KOHJEHCATOPbl ObLUIM 3apsKEHbl OT
Oartapeit ¢ pazasimu JJ[C?

0. Kak pelicTByroliee 3HaYeHUE CHJIBI TOKa (HANpSIKEHUS) CBSI3aHO C
aMIUTUTYIHBIM 3HadyeHueM? Kakoe 3HaueHHE CHJIBI TOKAa W HaNPSIKCHUS
U3MEPSIOT aMIIEPMETPhI U BOJBTMETPHI B IIEMTU MEPEMEHHOTO TOKa?

10. Ha karymky nojgaercss OJAMHAKOBOE HAIPSIKEHUE — CHAayajla OT CETHU
MIOCTOSIHHOTO, @ 3aT€M IEPEMEHHOro TOKa. B KakoMm ciydyae OHa HarpeBaeTcs
cuiibHee?

I11. Tlouemy B wmemnu, colepKaleil KOHIEHCATOpP, MOMKET IMPOTEKATh TOJIbKO
NEepEMEHHBIN TOK?

12.  [JomycTumo JiM B LIENb MEPEMEHHOTO TOKa HampsikeHueMm 220 B BKIIOUHTH
KOHJICHCATOP, TPoOOitHOE HanpspKeHue KoToporo 250 B?

13. TIlouemy B pamkKe, pPaBHOMEPHO BpalllalOMICHCI B MArHUTHOM IIOJIE,
Bo3Hukaer OJIC? Yem OTIMYAIOTCSd NOPOMBIIUICHHBIE T'E€HEPATOPBI OT
MPOCTEHNIIEN MOJIEIN-PAMKH, BPAIIAIOUIECCsl B MATHUTHOM T10JIe?

14. Kakum 00pa3oM MoJiydyaroT CTaHAAPTHYIO YacTOTY MEPEMEHHOr0 TOKa IpH
MEIJIEHHOM BpaIlleHUU PaMKH?

15. Jns gero cayxut Tpanchopmarop? Kakue ero ocHoBHbie uyactu? Kakos
NPUHIUI IeficTBUA TpaHcpopmatopa?

16. Kakum o0pa3zoM mpou3BOAAT MpeoOpa30BaHUs HANPSIKEHUS U CUJIBI TOKA B
Hensx MnmepeMeHHoro toka? MOXHO JIM coBepIIaTh Takue MpeoOpa30BaHUs B
LEIX TOCTOSHHOTO TOKa?

17. Yem oTnm4aercss XOJIOCTOM pexuM TpanchopmaTopa oT pabouero? Kax
OCYLIECTBJISIETCSA PEKUM HATPY3KU?



18. Kak cBsizanbl MexXJay cOOOW BEIMYHMHBI TOKOB M HANpsHKEHUH B OOMOTKax
Tpanchopmartopa?

19. 3a cuer 4yero B TpaHchOpMaATOpEe MPOUCXOIUT TOTEPS DHEPTUU TIpe-
o6pazyemoro Toka? Kakossl myTtu nmossimenust KITJ[ Tpanchopmaropa?

20. Ilouemy mnis mepenauu JNEKTPUUYECKON SHEPruu Ha OOJBIIME PACCTOSHUS
UCHOoIb3yeTCcs nepeMeHHbld Tok? Ilouemy npu mnepenadye >IEKTPOIHEPTUU
MCTIOJB3YIOT BRICOKOE HaNpsiKeHue?

KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

IIOJIHO PACKPBITO COAEP)KaHUE MaTepuraia

YETKO Y ITPABWJIBHO JJAHBI ONPEIEIICHUS U PACKPBITO COAEPKAHUE NTOHATHN, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUIs J0Ka3aTeJIbCTBA UCIIOJIb30BaHbl Pa3IMuHble YMEHUS, BBIBO/IBI U3 HAOIIOACHMUI,
OIIBITOB

OTBET CAMOCTOSTENbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIepKaHuE MaTepuasa

B OCHOBHOM MPABUJILHO JIaHbI OMPECICHUS MTOHATHIN U UCIIOJIb30BaHbl HAYUHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeiesIeHUs TOHATUN HETIOHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIE HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITUE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIHs
TTOHUMAFOIITUIA)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHMe y4eOHOTro MaTepuaa, HO U3JI05KEeHO hparMeHTapHo,
HE BCEr/a Mocjae0BaTeIbHO

OTIpEJICIICHISI TIOHATHI HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBIBOIBI U 0000IIIEHUS U3
HaAOJIOACHUH, TOMYIIEHBI OMTUOKY TIPU UX U3JI0KCHUH

JIOTIYTIIEHBI OMMOKN ¥ HETOYHOCTH B MCTIOJIB30BAHUH HAYIYHOU TEPMUHOJIOTHH,
OTIpeJIeICHHE TIOHATUI

MPaBUJIbLHBIC U YETKHE OTBETHI Ha BOIIPOCH! HABOSIIETO  KOHKPETU3IUPYIOIIETO
xapakrepa (o3UlMs KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE yUeOHOTO MaTepHalia He PaCKPHITO



HE JIaHbl OTBETHI HAa BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyOble OMMUOKHU B ONIPEACICHUN OHSATUM, TIPU UCIIOIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuanr.

Al. DIeKTpOMarHuTHbIE BOJHBI MOTYT PAaCIPOCTPAHATHCA

1) TOJIbKO B BaKyyMe CO CKOPOCThIO CBETa

2) TOJIBKO B BEIIECTBE C JIIOOBIMU CKOPOCTAMHU

3) B BaKyyMe€ U B BELIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe U B BEIIECTBE CO CKOPOCTSIMH, OOJIBIIIUMHA CKOPOCTH CBETA

A2. [lepnon 351IeKTPOMarHUTHOM BOJIHBI paBeH | MKC. JUIMHA 3JIEKTPOMAarHUTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3)300 m

4) 300 km

A3. YacToTa 3J€KTpOMarHMTHON BOJIHBI HH(pakpacHoro usaydenus 2-10" o,
[lepuon konedaHuil 3TOM BOJIHBI pPaBEH

1)5-10" ¢

2)2-10"% ¢

3)0,5-10"% ¢

4)2-10" ¢

A4. BHyTpHU KOHJIeHCaTOpa CO3/1aeTCs
1) HeOTHOPOIHOE MATHUTHOE TOJIE

2) OJHOPOJIHOE ANEKTPUUYECKOE MOJIEe
3) OAHOPOIHOE MATHUTHOE TOJIE

4) HEOAHOPOIHOE IIEKTPUUYECKOE TOJIE

AS. B xosiebateibHOM KOHTYPE MEPUOIUYECKH U3MEHSIOTCS
1) cuna Toka B pe3ucTope

2) 3aps KaTyuIku

3) cuia Toka B KOHAEHCATOpe

4) 3apsi1 KOHJEHCATOpa U CUjla TOKa

A6. IIpu ymMeHBIIIEHUN MHAYKTUBHOCTH KaTYIIIKH, BKJIIOYEHHOU B KOJIeOATEIbHBIN
KOHTYP, TIEPHO/T AIEKTPOMAarHUTHBIX KOJICOaHMI

1) He u3mMeHuTcs

2) yMEHBIIUTCS



3) yBenuuuTcs
4) MOXKET KaK YBEITUIUTHCS, TAK M YMECHBIIIUTHCS

B1. YcTanoBuTe cOOTBETCTBUE MEXKIY (PU3NUYECKUMH BEIMYMHAMU U (HOpMYyJIaMu, TI0
KOTOPBIM OHH OIPEACIISIIOTCS.

OUBNYECKAS BEJIMUNHA

A) DHeprus KoHJIeHcaTopa

b) [lepuona 3neKTpOMAarHUTHBIX KoJieOaHUI
OOPMYJIA

1) 2nLC

2) q/ :C

3) qz/ ,C

4) 2m\LC

5) q/ ,LC

II BapuanT.

A1.B 31eKTpOMarHUTHBIX BOJHAX COBEPIIAIOT KOJIeOaHUsI

1) nmroOble yacTuLIbI Cpeabl

2) 3apsiKEHHBIC YaCTHUIIbI

3) BAEKTpUYECKUE TOKH

4) HanpPsHKEHHOCTD AIEKTPUUYECKOTO TOJISI U UHAYKIMS MATHUTHOTO TIOJIS

A2. Ilepuoa 3JIeKTPOMAarHUTHOM BOJIHBI paBeH | Mc. [[rHa 3J1eKTpOMarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. Yacrora pagrosonnsl 4-10° I[Tepros koneGanuii 5Toi BOJIHBI paBEH
1)4-10% ¢

2)2,5:10° ¢

3)2,5:-10%¢c

1)4-10%¢c

A4. KongeHncatop — 3T0 yCTpPOMCTBO

1) nu1st HAKOTUIEHUSI DTIEKTPUUECKUX 3aPs 0B

2) sl CO3/1aHMS DIEKTPUIECKOTO TOKA

3) 11 UBMEPEHUS PIEKTPUUECKUX 3apsI0B

4) nnst onpeAesieHUs] HAllPaBIICHUS JIEKTPUUECKOrO TOKA

AS. KonebarenbHblif KOHTYP COCTOUT



1) U3 KaTyuIku v pe3ucropa

2) U3 pe3ucTopa U UCTOYHUKA TOKa
3) U3 KaTyuIku ¥ KOHAEHCATOpa

4) U3 pe3ucTopa 1 KOHJIEHcaTopa

A6. IIpu yBennueHnn EMKOCTH KOHAEHCATOPA, BKIFOUEHHOTO B KOJeOaTenbHbIN
KOHTYP, IEPHO/]] JIEKTPOMAarHUTHBIX KOJeOaHu

1) He u3mMeHurTcs

2) yMEHBIIUTCS

3) yBenuuutcs

4) MOKET KaK YBEIHUUTHCS, TAK U YMEHBIIUTHCS

B1. YcTanoBuTe COOTBETCTBUE MEXKIY (PU3NUYECKUMH BEIMYMHAMU U (hOpMYyJIaMu, TIO
KOTOPBIM OHH OIPEIEISAIOTCS.

OU3BNYECKASA BEJIMYNHA
A) 3apsin koHAeHcaTopa

b) DHeprus karymku
OOPMYJA

1) CU

2) ULC

3) LI/,C

4) UNLC

5) L/

Kontponupyemsie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kiaouu K TecTam:

Bapuant 1

Ne Bonipoca Al | A2 | A3 | A4 | A5 | A6 | Bl

Hpaguasebii |3 (3 (1 |2 |4 |2 |Bl1,A3,b4
OTBeT

Bapuanr 2

Ne Bonpoca Al | A2 | A3| A4 | A5 | A6 | B1

HpaBuiabnbiii (4 (4 (2 |1 |3 |3 |BLALBS
OTBET

Kpurepun ouenku:

— «2» BBICTaBJIAETCS 00yUYarOIIEMyCsl, €CIM HaOpal MeHee 2 0aslioB;
— «3» BbICTaBIIAETCS OOyUaromemycs, 3a 3 0aia;

— «4» BbICTaBIIAETCA OOyUarouemMycs, 3a 5-4 6aoB;



— «5» BbICTaBIIsIETCS 00yUaroniemMycs, 3a 6osee 6 0aIoB.

3aganus 1A caMmocTosiTeIbHOU padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAI0B, COOOIICHU)

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

[IpeBpatienrie sHEprun B K0JieOATEILHOM KOHTYPE.

[lepro1 cCBOOOTHBIX IIEKTPUUECKUX KOJICOaHUH.
Marematuueckoe onucaHue MpoLeccoB B KoJeOaTeIbHOM KOHTYpE.
®opmyna TomcoHa.

['erepatop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUH.
BriHyXI€HHbBIE AJIEKTPUUECKUE KOJIeOaHus.

JIoOpOTHOCTH KOJIe0aTEeILHOIO KOHTYpA.

9. EMKOCTHOE ¥ MHJYKTUBHOE COMIPOTUBJICHUS TEPEMEHHOTO TOKA.
10. AKTHBHOE CONTPOTHUBIICHUE.

11.3akon OMa 171 3JIEKTPUUYECKOM LIENH TEPEMEHHOTO TOKA.
12.PaGoTa 1 MOIIIHOCTH MEPEMEHHOIO TOKA.

13.Pe30HaHC B 3JIEKTPUYECKOM 1IETIH.

14.1lepemMeHHBIN TOK.

15.T'enepatop nepeMeHHOr0 TOKa.

16. TpaunchopmaTopsl.

17.Toku BBICOKOW YaCTOTHI.

18.1Tonmyuenue, nepenaya U pacupenesIeHue JIEKTPOIHEPTUN.
19.CKOpOCTB 31EKTPOMAarHUTHBIX BOJIH.

20.21eKTpOMAarHUTHOE MOJI€ KaK 0COObIN BUJ MAaTEPHH.
21.2nekTpoMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
22.Bubparop ['epra.

23.OTKpBITEIN KOJEOATENBHBIN KOHTYD.

24 .N3o06petenue paano A.C. ITomoBsiM.

25.ITonstue o paguocsizu. [lpuniun paguocssizu. [Ipumenenue
ANEKTPOMArHUTHBIX BOJIH.

PN WD =

Kontponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kpurepun ounenku:

OtmeTka «5»

IIOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YETKO Y ITPABWJIBHO JJAHBI ONPEIEIICHHS U PACKPBITO COAEPKaHUE NTOHATHN, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JJIs1 A0KAa3aTCJIbCTBA MCIIOJb30BAaHbI PAa3JIMYHbIC YMCHUA, BLIBOABLI U3 H&6J’IIOI[CHHI>1,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIfI, HCIIOJIb30BaHbI PAHCC HpI/IO6pCTeHHBIe 3HaHUA.



OtmeTtka «4»

PACKpBITO OCHOBHOE CO/IEpKaHUE MaTepHalia

B OCHOBHOM MPaBUJIBLHO JIaHbI OMPECICHUS MMOHATHI U UCIIOJIb30BAHbI HAYUHBIC
TEPMHUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeieSICHUs] TOHSATUN HETIOJHBIE, IOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITUE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIHM B BBIBOJAX M 000OIIEHUSIX

MpaBUJIbHBIE U YETKHE OTBETHI Ha BOIIPOCH! YTOYHSIOIETO XapakTepa (MO3ULus
MMOHUMAIOITUH)

OtmeTtka «3»

YCBOCHO OCHOBHOE COZIepKaHHe YyueOHOI0o MaTepralia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCErja IocJIeJ0BaTEeILHO

ompeIesIeHHs TIOHATUI HeIOCTATOYHO YETKHE

HE HCII0Jb30BaHbI B KAUECTBE JI0KA3aTeJILCTBA BHIBOJBI M 0000IIEHHS U3
HaOJII0JICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KESHUH

JOMYIIECHBI OITMOKYA ¥ HETOYHOCTH B UCIIOJI30BaHUN HAYYHON TEPMUHOJIOTHH,
OIPEJICIICHUE TOHATUI

MIPaBWJIbHBIC U YETKHE OTBETHI HA BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE yUeOHOTO MaTepHalia He PaCKPHITO

HE JJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapakTepa
JONYIIECHBI TPyObIe OMMOKU B ONIPEACIICHUH TOHATHH, TTPH UCIIOIb30BaHUHT
TEPMHHOJIOTHH.

KonTpoabnas padora Ne 4
ITo pa3zneny «KoJsie6anusi 1 BOJHbD)

Bapuanr 1
1. I'py3 maccoii 450 1 coBepiaet KoseOaHus Ha MPYKUHE KECTKOCTHIO
0,5 xH/m. Haiitu nepuos, coOCTBEHHYIO M IMKJIMYECKYIO YaCTOTY MEXaHUYECKUX
KOJICOAHMIA.
2. B xonebaTeabHOM KOHTYPE 3aBUCUMOCTD CHUJIbI TOKA OT BPEMEHU 3a]]aHa
ypaBHenueM i=0,5sin10°xt. HaiiTi aMIUIMTy Iy CHIIBI TOKa, IEPHOJ], COOCTBEHHYIO
LHUKJIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJICOAHMIA.



3.JIogka kayaeTcs B MOpE Ha BOJIHAX, KOTOPBIE PACIIPOCTPAHSAIOTCS CO CKOPOCTBIO 6
M/c. PaccTosinue Mex 1y AByMs OmKauIIuMu rpeOHsIMUA BOJTH

24 m. KakoBa yacToTa yJapoB BOJIH O KOPIYC JIOJIKU?

4./I3MeHeHne TOKa B aHTEHHE pauoIepeqaTYuKa MpOMCXOAUT O 3aKOHY
i=3cos(1,4*10°). Halimure 1inHy M31y4aeMOil DIEKTPOMATHUTHOM BOJIHEL

5. IToueMy neTyudne MBIIIN JAXKe B MOJTHON TEMHOTE HE HATHIKAIOTCS HA MPEMNSTCTBHE?

Bapuanr 2
1. JInnHa HUTH MaTeMaTHYECKOTO MasiTHUKA 4 M. HaliTu mepros, COOCTBEHHYIO U
LHUKJIMYECKYIO YACTOTY MEXaHUYECKUX KoyieOaHui Ha JIyHe, eciii ycKopeHue
cBoGOaHOroO najaenus Ha Jlyne pasuo 1,62 m/c?.
2. YpaBHeHue konebaHuil HanpsokeHust umeet Bua u=40cos25nt. Haittu ammuuryay
HaIpsHKEHUs], IEPUO], COOCTBEHHYIO U HUKINYECKYIO YACTOTY AJIEKTPOMArHUTHBIX
KOJIeOaHMI.
3. Yenosek, crosiuuii Ha Oepery Mopsi, ONpeeNni, YTO PACCTOSTHUE MEXKTY
CJIEIYIOLIMMU APYT 3a APYyTroM IpeOHsIMU BOJH paBHO § M. Kpome Toro, on
MOJICYUTAN, YTO 32 | MUH MUMO HEro mpouuio 24 BOJTHOBBIX IpedHs. Onpenenure
CKOPOCTb PacipOCTPaHEHUS BOJIHBI.
4. I3MeHeHre TOKa B aHTEHHE paguonepeaaTurKa MPOUCXOIUT 110 3aKOHY
i= 0,3 sin (5,7*10°t). HaiiguTe AaMHy M3I1y4aeMOi DJIEKTPOMArHUTHOMN BOJIHEIL.
5. MHOrokpaTtHoe 3X0 MOKHO yCJbIaTh B ropax. [louemy?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
- «5» CTaBUTHCS 32 PabOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJ0UETOB.
- «4» cTtaBUThCS 3a PabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJIWYHH B HEH HE
OoJiee oJIHOM TpyOOIl U OJHOM HerpyOoi OMMOKU U OJHOTO HeJoueTa, He 0osee Tpex
HEJI0YETOB.
- «3» CTaBUTKCS, €CIU CTY/ICHT MPABWILHO BHITIOJIHUI HE MeHee 2/3 Bceil paboThl Uiu
JIOMyCTUJ He OoJiee oHOM rpy0Ooil OmMOKM M JIBYX HEIOYETOB, HE OoJee OHOM
rpyooii M OmHOW Herpyool omuOKd, HEe OoJjiee TpeX HerpyObIX OMMOOK, OJTHOU
HEerpy0o0ii OMMOKHN ¥ TpeX HEI0YETOB, MPU HAMWYNU 4-5 HEJOUETOB.
- «2» CTaBUTHCS, €CJIM YHUCIO OMMUOOK W HEAOUYETOB MPEBLICHIIO HOPMY OIICHKH «3»
WJIM MPABUJIBHO BBINIOJHEHO MeHee 2/3 Bcell paboThI.

JlaGopaTopHbie padoThI

JlabopaTopHasi padora Ne 12

N3y4yenne padorsl oqHo(pasHoro rpancpopmaropa

Lenb paGoThl: yCBOMTH MNPAKTUUYECKHME NPHEMBI JAaOOPATOPHOTO MCCIEIOBAHUSA
onHodazHoro TpanchopmaTopa METOJIOM XO0JIOCTOro xo0ja (onbIT XX) U KOPOTKOTO
3aMmblkaHus (onbIT K3), CHATH BHENIHUE XapaKTEPUCTHKU TpaHchopmaTopa mpu
Pa3IUYHBIX TUIIAX HATPY30K.



TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.IbI

1. HABHAYEHMUE, YCTPOUCTBO n INPUHIMAII JEACTBUS
TPAHC®OPMATOPA

Tpancpopmamop |1 3TO cTaTUYECKUM SJIEKTPOMATHUTHBIN ammapar, MpeaHa-
3HAUEHHBIH MJIs1 TpeoO0pa3oBaHUs TMEPEMEHHOTO TOKa OJHOTO HANpSHKEHUS B
IIEPEMEHHBIN TOK APYTrOro HaNpsKEHUs TOU K€ YaCTOTHI.
TpancopmMaTopbl HAXOIAT MHUPOKOE MPUMEHEHHE ISl Iepeaul U pacupeneneHus
AIEKTPUYECKON SHEPTUM, JJIsl PA3IUUHBIX TEXHOJOTUYECKUX LEIEH U I MUATAHUA
pPa3IMYHBIX LENEeW paauo-, BJIECKTPOHHO-BBIYMCIUTENBHON W  TEJIEBU3UOHHOMN
arraparypsbl, yCTPOUCTB CBSA3U, aBTOMAaTUKH, TEJIEMEXaHUKH U T. .
[Ipunun neiicTBus TpanchopmMaTOpOB OCHOBAH HA SBJICHUM B3aMMHOW WHITYKIIUH,
KOTOPBIN SIBJSETCS CIEICTBUEM 3aKOHA JIEKTPOMAarHUTHOM MHIYKIIMU Papages:
ddp

¢~ ’ (1)

i S
I€ €; — 3.1.C. DJICKTPOMarHuTHON MHAYKLNH, Pp — MATHUTHBIN IIOTOK.
[ToTokoM BekTOpa MAarHUTHOM WHAYKIMUA B (MarHUTHBIM MOTOKOM) Yepe3 Malylo
TUIOMIAKY dS Ha3bIBaeTCA CKaysipHas (PU3WYecKas BEIMUMHA, pagHas

—_  —

d®pg =B - dS coso. = BdS )
'€ 0. — yroJ MeXay BEKTOpaMHu B n nq- HOPMAJIBIO K TUIOLIAJIKE dS.



Puc.1. IToTox BekTOpa MarHMTHOW MHAYKIMU B uepe3 manyro
Iomanky ds.

[ToTok BekTOpa MarHUTHON MHAYKIMU DB Yepe3 MPOU3BOJILHYIO TOBEPXHOCTD S
paBeH CyMMe TTOTOKOB Yepe3 MaJjible IIOMIAIKH, Ha KOTOPBIE pa30MBaeTCs
OO0JIBIIAS nnowaap.

—

®p =  BdS
9B =] 3)

Ha pucynke 1, a) wu3oOpakeHa »JJIEKTPOMArHUTHAs CcxeMa OJHO(A3HOro
JIBYXOOMOTOYHOrO TpaHcpopMaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaduueckoe 0003HaAUCHHE.
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PucyHok 2. — DieKTpoMarHuTHas cxema oJJHO(a3HOTO ABYX0OMOTOYHOTO
Tpanchopmartopa (a) u ero ycioBHoe rpaduaeckoe o6o3HaueHme (0)

TpanchopmaTop COCTOMT U3 JBYX OOMOTOK, MEpBUYHOM 1 © BTOpUYHOU 2,
pa3MEIEHHbIX Ha 3aMKHYTOM (eppOMarHUTHOM MAarHUTONPOBOJAE 3, KOTOPBIA s
YMEHBIIIEHUS TOTEPh OT BUXpEBbIX TOKOoB Dyko HaOpaH U3 JUCTOB
ANEKTpOTEXHUYECKON cTanmu TommuHon (0,35 9,5) MM, JerupoBaHHONW KPEMHHEM.
MarauTonpoBo CIYXHUT JUIsl yCWICHHS MAarHUTHOM CBSI3M MEXKIAYy OOMOTKaMH
TpaHcopmaropa, T. €. JUIsl YMEHBIIEHUS TOTEPh MAarHUTHOTO TOTOKA,



CO37aBa€MOro  NEpBUYHOW OOMOTKON TpaHcpopmaropa. Ilpum mnoakmoueHUn
NEepBUYHON 00MOTKH A-X TpaHcopmaTopa K CeTH IEPBUYHBINA TOK 71, IPOXO/AS 110
e BUTKaM w,, BO30Y)X/1aeT B CEpJCYHUKE CUHYCOUIAIbHBIN MarHUTHBIN MOTOK @
= @,sinmt, Tie ® = 2nf [| yrioBas yacToTa NUTAIOLIEro HanpsbkeHus u; (puc.l).
OTOT MOTOK, IPOHU3bIBAsE BUTKU MIEPBUYHON U BTOPHUYHON OOMOTOK, HABOJUT B HUX

24C:
 do 4D
e =—n ne=-—-n (3)

1 ldtz 2a’t

I'e n; u n; 4UCI0 BUTKOB B IEPBUYHON U BTOPUYHOM OOMOTKAX COOTBETCTBEHHO.
Otnowenne DJIC nepBuyHOil 00MOTKHM Tpancpopmaropa Kk DJ[C BTOpUUHON ero
OOMOTKH, pPaBHOE€ OTHOLIEHUIO COOTBETCTBYIOIIMX YHCE BUTKOB OOMOTOK,

Ha3BIBAIOT KO3 Guyuenmom mpanc@opmayuu tpavcbopmaropa
€1 _ M
k = =
- 4)
€2 n2

Takum oOpazoM, k03ppULKEHT TpaHCcHopMaluu TpaHCHOPMATOpPa ECTh OTHOLICHHE
O/1C ero oOMOTOK WM OTHOLIEHWE YHCEJ BUTKOB 3TUX OOMOTOK. B macmopre
TpaHcdopmaropa OOBIYHO YKa3bIBAIOT OTHOUIEHWE HOMMHAJIBHBIX HANPSXKEHUU B
pexume xosioctoro xonaa U,/U,., KOTOpoe NMpakTUuuecku paBHO oTHomeHuo DJIC,
TaK Kak IpH Pa30MKHYTOH BTOPUYHOM OOMOTKE HANpsDKEHUE, MPUIOKEHHOE K
NEPBUYHON 0OMOTKE, IMouTH LeaukoM ypaBHoBemmBaetcs ee DC (U = e1 ), a

BTOpUYHOE HamnpspkeHue paBHo BropuuHoit D/1C (Up, = e) ). IloaTomy BeIpakeHue
11 KoagduimeHTa TpaHchOopMallui MOXKHO MEpEeNKcaTh B BUJE:

po L =1l 5)
2x n

CrnenoBatenbHo, K03(PuUIMeHT TpanchopmMauu paBeH OTHOIICHUIO HANPSKCHHM

Ha 00OMOTKaXx ITPH XOJIOCTOM XO/Ie TpaHchopmaropa.

[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE SIEKTPUUYECKAs DHEPTHUSA,
notpebnsieMass M3 CETH, IpeodpazyeTcss B HHEPrHI0 MArHUTHOTO IO, a BO
BTOPUYHOM OOMOTKE, HAaoOOpOT, HHEPrus MArHUTHOTO NoJiA MpeolOpaszyercs B
AIEKTPUYECKYI0, OTJaBaeMyl0 3aTeM (B OCHOBHOM) IMOTPEOUTENIO (HArpys3ke).
HeGonpmass yacTh MOIIHOCTH TepsieTcsi B camoMm TpaHcdopmarope. Ilpu
HOMHUHAJIBPHOM PEKHME MOIIHOCTh IOTEPh B OOMOTKaX M MarHUTOIPOBOJIEC
TpaHchopMaTopa HEBEIUKa, MOATOMY TpaHC(HOPMATOPHI OOBIYHO MMEIOT BBICOKHMA
KIT, nocturarommmii (98—99) %.

Takum oGpa3om, B TpaHcopmaTope mpeoOpa3yrOTCs TOJBKO HAMPSHKCHUS U TOKH.
MomHOCTh k€ (M3-32 MajbIX MMOTEPh Ha HarpeBaHWe OOMOTOK M MarHHUTOMPOBOA
TpaHchopMaTopa) MPAKTHUYECKH OCTACTCS MOCTOSIHHOM, T. €. MOXHO CUWUTaTh, 4YTO
MU = h Uy . Cneposatensro,



HNrak, Tokn B o0oOMOTKax TpaHchopmaTopa OOpPaTHO IPOMOPIHOHAILHEI
HanpsoKeHUsIM. TOK TMepBUYHONW OOMOTKH TpaHchopMaropa TpU OTKIOYECHHOM
noTpeduTesne AICKTPOIHEPTHH (BTOpUYHAST OOMOTKA Pa30OMKHYTA) SIBISIETCS TOKOM
XOJIOCTOTO XO0J/1a. DJIEKTpUUYecKas cxema OOMOTKU TpaHchopmaTopa MpeaCTaBIIsIeT
co00¥1 MocIea0BaTEeNbHO BKIIOUYEHHBIE aKTUBHOE COMPOTHUBIICHHE R ¥ MHIYKTUBHOE
COTIPOTHBJICHUE X, T.€. COMPOTHBIICHHE MTPOBOJIa OOMOTKHM €€ WHIYKTUBHOCTh. TOK,
MPOXOMASIIANA TO OOMOTKE, CO3JaeT BOKPYr ce0s MarHuTHOE TIoJie, KOTOPOE
MIPOHMU3BIBAS TUIOMIAh BUTKOB OOMOTKH, CO3/1a€T MarHUTHBIN MOTOK. [lepeMeHHbIi
BO BPEMEHU TOK CO3/1aeT IEPEMEHHBI MAarHUTHBIM TIOTOK W COTJAcHO 3aKOHY
dapazest, BOBHUKAET 3.7.C. CAMOUHIAYKIMH. OTIWYUE OT 3.11.C. UHAYKIIMH COCTOUT B
TOM, YTO B 3TOM CJydae¢ MarHUTHBIA MOTOK CO3JAacTCS HE BHEIIHUM HCTOYHUKOM

MargmMTHOTI'O I10JIsA, a CaMHUM TOKOM. Tor):[a MAarduTHEIA TOTOK IMPOIIOPHHUOHAJICH TOKY
W paBeH:

Op=L-1, )
rac L — HA3bIBACTCsI I/IHIIYKTHBHOCTB}O. BOBHI/IKaIOH_Iaﬂ 2.1.C. B O6MOTK€ paBHa:

dbgp  d(L-1) dI
e=— "dr =~ a&r = tar - (8)

3HaK MMHYC O3HA4aeT, 4To 3.1.C. CAMOMHAYKIHUH MPETSATCTBYET N3MEHEHHIO ToKa. Ha
puc. 3 MOKa3aH NEPEMEHHBIN TOK, TEKYIIMI Yepe3 KaTylIKy HHAYKTUBHOCThIO L. Eciun
B LIENIM NPUIIOKEHO NIepeMeHHoe HanpsbkeHnue U = Uycos wt, TO B HEH MOTeUeT
IIEPEMEHHBIN TOK, B PE3YyJIbTATE YEr0 BOZHUKHET 3.1.C. CAMOMHIYKIMH. Toraa 3aKkoH
Oma [u1s1 paccMaTpUBaeMOro yJacTka Lenu uMeeT Bu. Tak Kak BHEIIHEE
HaIIPSDKEHUE TIPWIOKEHO K KATYIIKE MHAYKTUBHOCTH, TO

U=U coswt:LdI_ u Ldl =U coswt-dt, U cosmt—LﬂzO (9)
0 dt 0 t dt
ITociie UHTErpupPOBaHUSA, noayunm:
0 . Uo s
I= " sinot= " cos(wt—") (10)
oL oL 2
Benmnunna wl umeeTr pazMepHOCTs OM M Ha3bIBACTCS PEAKTHBHBIM HMHIYKTUBHBIM
conpoTtuBieHueM R ;= wL. CpaBHenue BbipaxkeHuit (9) u (10) npuBoAUT K BBIBOAY,
4TO MajieHue HampspkeHus U, omepexaeT mo ¢a3e ToK [, TeKyIuil depe3 KaTyllKy,

Ha 7U/2, 4TO ¥ MOKa3aHO Ha BEKTOPHOU quarpamme (puc. 3, 6).

a f
[l = wll,

Il'l I.I.I
vy —

Puc.3. a) -anexTpuyeckas Henb ¢ UA€adbHON MHAYKTUBHOCTBIO; 0) — BEKTOpHAs
JarpaMMa TOKa U HaIlpsKEHUs! Ha KaTyIIKe WHIYKTUBHOCTH.

B onekTpoTexHHWKE CHHYCOWJQIBbHBIC BEIUYMHBI 3aMEHSIOT KOMITJICKCHBIMHU
YUCJIaMU, UCTIOIB3Ys POPMYJTY Jiinepa:



e’ =cosp [ jsing, 20e j= .1 (11)
Torma  MHIYKTHMBHOE CONPOTHBIIGHHE C YydYeToM yria mosopora Ha 90° B
KOMILIEKCHOM @88346 3AIHCHIBACTCS creayiouMm o6pa30(l)V\:
J

X1, =owle = ®L(cos90 [ jsin90 ) = joL (12)

31eck TOYKAa HAZA X7 - 03HAYaeT, YTo 3TO BEKTOpP, MOBEpHYTHIA Ha 90° mpoTus

YaCOBOM CTPEJIKH.
Ha puc.4 akTuBHOE CONPOTUBICHHWE R BKIOYEHO MOCJIECAOBATEIBHO C
WHAYKTUBHOCTBIO L.

Puc.4. BextopHas nuarpamMma HamnpsbKeHUN Ha MOCIEI0BaTEIbHO BKIFOUECHHBIX
cornporuBiieHusa R u unayktuBHoctH L.

Btopoe nmpaBunio Kupxroda riacut: anreOpanueckas cyMMa MajeHUN HaNpsOKeHUN
B KOHTYpE paBHO airedpanyeckod cymme 3.4.c. Torga 3HaueHHE HaIpsKEHUS,
MOJABOJIMMOTO K TpaHCHOPMATOPY B PEXKHUME XOJOCTOTO XO0/a, B COOTBETCTBHH CO
BTOpbIM MpaBuiioM Kupxroda st nepBU4HON 0OMOTKH, MOKET OBITh IIPEICTABICHO
KaK CYMMa BEKTOPOB:

Ul.:E.l O Rl. Ip U j)él Iy, (13)

rie R, — aKkTUBHOE COINPOTHBICHHE NEPBUYHOW OOMOTKH; X,— HHAYKTHBHOE
COIIPOTUBJICHUE MEPBUYHON OOMOTKH, OOYCIIOBJIEHHOE NOTOKAMHU paccesHus; jX; -
JjL— KOMIUIEKCHOE CONPOTHUBJIEHWE HHAYKTUBHOCTH L, KOTOPOE YYMTBHIBAET TOT
(akT, YTO HaNpsHKEHHWE Ha MHIYKTHBHOCTH omnepesxaeT Tok Ha 90°. Torma mosHoe

CONPOTHUBJICHUE MOCIIEI0BATEILHO BKIIOYEHHBIX R U L paBHO: Z = ,,/ R? + X% kax
MOKa3aHOo Ha puc.4.

2. ONNPEAEJIEHUE MNAPAMETPOB TPAHC®OPMATOPA

Jlis onpenenenust kodxhdunrenta Tpanchopmanuu k, a TakKe MapaMeTPOB CXEMBI
3aMelleHust (puc. 2) U MOTeph MOIIHOCTH B TPaHCPOPMATOPE MPOBOMST OIBITHI
X0J10CcTOr0 X012 (ombIT XX) U OMBIT KOPOTKOTO 3aMbIkanus (K3) rpancdopmatopa.



Puc.2

Puc.2. Cxema 3amemenus Tpancopmaropa.

Ha puc..2 0603Ha4eHo:
e Ry u X, [] akTUBHOE Y MHIIYKTUBHOE CONIPOTUBIICHUS IEPBUYHON OOMOTKY;

oRy=n2 R, uX 5’

=X » || mpuBeIeHHBIE K YUCITy BUTKOB IEPBUYHON OOMOTKU

aKTUBHOE U MHIYKTUBHOE COMIPOTUBJICHUSI BTOPUYHON OOMOTKHU;
® Ry [] aKTUBHOE CONPOTHUBJIIEHNE HAMAarHWYMBAIOIICH BETBH,
00yCJIOBJIEHHOE TIOTEPSIMHA MOIITHOCTH B CTaJTbHOM MarHUTOIIPOBO/IE;
e X, [] WHOIYKTHBHOE CONPOTHUBJICHUE HAMArHUYMBAIOIIEH  BETBH,
00yCJIOBJICHHOE OCHOBHBIM MarHUTHBIM ITOTOKOM;

o 7/ =n? Z, lJnpuBeNEHHOE K YHCIYy BUTKOB IEPBUYHOH OOMOTKH
CONPOTHUBIICHUE HArPY3KH;

e U, =nU,u I, =1,/ n [] npuBeicCHHBIC K YUCITY BUTKOB ITEPBUYHON
0OMOTKH
BTOPUYHOE HAMPSKEHUE U BTOPUYHBIN TOK.

ITapameTpsl TpanchopMaTopa B pe:kuMe X010¢Toro xoaa (XX).

OnpIT XOJOCTOTO XOJa TpaHchopMaTropa MPOBOIUTCS C IENbIO ONpEACICHUS
kodpdunuenta Ttpanchopmanuu k, MArHUTHOTO TOTOKa @,, a TaKke IOTEPh
MOIIIHOCTH P,, B CepICUHUKE MAarHUTOIPOBO/Ia TPH HOMHUHAIIEHOM PEKHIME.
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Puc.5. Cxema nepBu4HONM OOMOTKH TpaHC(pOpMaTopa W BEKTOpHas JAHarpamma
HaIpsKEHUN Ha Hel B pexnMe XX.



[Ipu onvime XX K nepBUYHON 0OMOTKE TpaHCcPopMaTopa MOABOAUTCS HO- MUHAJIBHOE
HanpsaxeHwue (puc.5)

Upy=UE1 102110, (14)
rac
Z1 =R1 1]

jXi [] moiHOe COMpOTUBIIEHUE TIEPBUIHOM OOMOTKH.
[Ipu sTom BrOopuuHas oOMoTka pazoMkHyTa ([, = () u HampsokeHHe Ha e

saxumax Uy = Uy = Ep.

N3mepus HanpsokeHue Uy, TOK [o W aKkTHBHYH MOIIHOCTE P =['R mu
npexeOperas MaJCHUCM HANpPSDKCHUs Ha IEPBUYHOW OOMOTKE 7/, (BBHAy ero
HeOombIIoro 3HaueHus mo cpaBHeHuto ¢ D/IC E)), T. €. MONb3ysACh YNPOIIEHHON

cxemoit 3amenieHus: Tpancopmaropa npu XX (puc.3, a u 6), onpeaestoT:
- KOB(l)(l)I/IHI/IeHT TpaHchopmaumu:

k=E1/Ey =U1y / Upp (15)
— TapaMeTpbl HAMAarHUYUBAIOIEH BETBH CXEMBI 3aMEIICHUS TpaHcdopmaTopa
§o=Un/lo; Re=P./1%; Xo= |25 -RS; (16)

— IOTECpU MOIIHOCTHU IIpHU XX, HAa3bIBACMBIC nomepiamu 6 cmajiu Po, KOTOPLIC
34aTpavYuBarOTCd B OCHOBHOM Ha HAarp€B MAarHuTOIIpOBOAA OT ,ZICfICTBI/I}I BUXPCBLIX
TOKOB U HUKJIMYCCKOI'O IICPCMAIrHUINBAHUA CTAJIN, T. €. Py = P..

ITapameTpsl TpanchopMaTopa B peskuMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBu4HONM OOMOTKH TpaHCPOpMaTropa W BEKTOpHAs Juarpamma
HaIpsKEHU Ha Hel B pexnme K3.

ITpu onvime K3 (puc. 6) B oTIM4Me OT OMACHOTO aBapUITHOTO KOPOTKOTO 3aMbIKAHUSI
TpaHchopMaTopa, BOSHUKAIOIIETO CIIy4aitHo mpu padote nmpu Hanpsukenun U, = U,
, K IEpBUYHON OOMOTKE MOJIBOJST TaKOE MOHMKEHHOE Harl-

psokenue U; = U, (MenbIee Hanpsikenus Uy, B 8...20 pa3 B 3aBUCHUMOCTH OT THUIIA
Y MOILHOCTH TpaHc(hopmaTopa), Ipu KOTOPOM B €ro OOMOTKAaX YCTaHABIMBAIOTCS
TOKH, PaBHbIE COOTBETCTBYIOIIUM HOMUHAIBHBIM 3HaueHuaAM:
L, =8, /U Ly =S, Uz, = nly, (17)
N3smepuB Hanpsixenne Uy, TOK /i, 1 aKTUBHYIO MOIITHOCTb Py, OIIPEAEIISIOT:
— mapaMeTpel cxembl 3amenieHuss npu K3 tpanchopmartopa (mosib3ysich
YIIPOIIEHHOW CXEMOM 3aMelleHus, puc. 6, a):
Ze=U/ L, Re=P/1%; X, = \/Zz—RZ, (18)
1n K K

RPUX2,R=RUR u X=X 0 X'
COOTBCTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE conpoTusieHus: K3 tpancpopmaropa;

— Hanpspkenue K3 (puc. 18.4, 6), BeipakeHHOE B IPOIEHTAX,
u (11)=100U, /Uy

— notepu MortHocTH ipu K3 Tpanchopmaropa (nomepu 6 meou)
P,=P,.

3. BHEIIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA
3aBUCHMOCTh HAIPSKEHUS HA 32KMMax BTOPUYHON OOMOTKH MPU U3MEHSIEMOMN

Harpy3kKe  OT TOKa Harpysk, T. €.U,= f([,), HOCUT Ha3BaHUE 6HeulHel
xapaxmepucmuku TpaHcpopmaropa.



BtopuuHoe Hamnpsbkenue (cM. puc. 2), paBHOE

Ze=Ud/ L Re=P./1%*; X, = \/ZZ—RZ,
1u K K
Up=Ey UZplp=Ey U(R U X))o =Upy L Z
217

(19)

MPY YBEJIMYEHUH TOKA HArpy3KH YMEHBIIAETCS KAaK 3a CUET YBEJIMYECHUS MaJICHUS
HanpsbKeHus Z» 1> Ha ero BTOpUYHOM 00MOTKE, Tak U 3a cu€T ymeHnbieHus: J/1C E,
(BciencTBME  HEKOTOPOrO  YMEHBIIEHUS ~ MAarHUTHOIO  MOToka @  mpH
COOTBETCTBYIOIIEM yBeIW4YeHHH Toka [;). OnHako, TpH aKTUBHO-EMKOCTHOM
Harpy3Ke IpHU YBEJIWYECHUH TOKA HalpsbkeHue U, yBeJIMYnBaeTCsl.

BHemiHue XapakTepUCTUKH MOTYT OBITh PAcCUMTAHBl U TOCTPOCHBI, MCXOAS W3
MACMOPTHRIX JAaHHBIX TpaHchopmaropa (cMm. Tabm. 1), a Takxke MyTEM MPSMOTO
n3MepeHust HanpskeHus U, u Toka [, Tpu U3MEHEHUH HArpy3Ku Z,.

[{eab paGoThl: U3YYUTH YCTPOMCTBO, NPUHIKI PAaOOThI, HA3HAYEHUE OJAHO(AZHOTO

u_tpaHcdopmaTopa; YCTAHOBUTHh 3aBUCUMOCTh MEKIY HAIPSHKEHUSMUA M TOKaMU B
MEPBUYHON W BTOPUYHOM OOMOTKAx TpaHc(opMaTopa; ompencinuTh KodhOUIIMECHT
Tpancdopmaru ogHodazHoro TpanchopmaTopa;

Onucanne yCTaHOBKH.

Ha pucynke 7 npuBeneHsl pororpadusi ycTaHOBKH U €€ cxeMma.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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R10

6)

Puc.7. a) — ¢oTO yCTaHOBKH ; 0) — DIIEKTpUUYECKAsI CXEMA.

VYcTaHoBKa COCTOMT M3 J1abOpaTOPHOTO aBTOTPAaHCPOPMATOpPA PEryIUPYEMOro
(JIATP) 1, MmyabTUMETpPOB 2, 1151 U3MEPEHUS HANIPSHKEHUN U TOKOB HA MEPBUYHON U
BTOPUYHON OOMOTKax TpaHchopMaropa 3 W TEpeKIrovaress pexuma padoThl
TpaHnchopmaropa 4.

B naGopaTopHo#t Ipe1ycCMOTPEHO TpH pexumMa padoThl TpaHchopmaTopa.

1. Pexum xonoctoro xoza (nmoJyioxkeHue nepexnroyarens XX),
2. PexuM KOpOTKOTro 3aMblKaHus. (IOJ0KeHUE nepekitouarens K3),



3. Pexxum paboThl o1 HAarpy3Koi (mosoxeHus nepexiatoyatens 1-10).
B kagectBe uccnemyemoro tpancpopmaropa ucnonszyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKHU NPUBEIEHBI B Tabnuue 1.

Tabmuna 1.

HomunanpHOe HanpspkeHue B nepBuyHoit oomotke (Uni), B | 220422

Yacrora nepemMeHHOro Toka, I'1g 50+0,5
MoIHOCTh HOMUHANIbHAs, BT 7,2
Tok nepBUYHONW 0OMOTKHM B pexume xonoctoro xona (In) 0.03
A, He Ooee ’
HanpsikeHue BTOpUYHBIX 0OMOTOK B pE€KUME HOMUHAIBHOU 7140.4
Harpy3Ky Ipu HOMUHAJIBHOM HANPSIKEHUU CEeTH, B 7
ToK HOMHMHAJIBHOW Harpy3ok, A 0,39
AKTHBHOE COITPOTUBIIEHHE NTepBUYHON 00MOTKH (R;), OM 540
AKTHBHOE COITPOTHUBIIEHHE BTOPUUHOU 00MOTKH (R>), Om 3,19

BKCIIepl/IMeHTaJILHaSI 4acCTb.

[lepen Hawamom paboOThI, B MPUCYTCTBUE IpeNojaBarens, yoenurech B
MPABWJIBHOCTH COOPKH M MOJIKJIFOYEHHUS YCTaHOBKHU.

[lepexmrouatens pesxuMa paboThl TpaHchopMaTopa MEPEBECTH B PEKUM XOJIOCTOTO
xona (XX).

VYcranoButs Ha JIATPe MuHMManbHOE BBIXOJHOE HampsbkeHue. st 3Toro
Heobxoaumo pyuky JIATPa moBepHyTh 10 MPOTUB YaCOBOW CTPEJIKH JI0 yIopa.

BKJIIOUNTH YCTaHOBKY B CETb.

Bxi1rounTh MyJIbTUMETPBL.

BuumaHue nepea JOObIMY M3MEHEHUSIMHY T10J10KEHH S NIePEKII0UYaTeIs PesKumMa
padorhbl TpancdopmMaTopa, a TaKke nepea 3apepuieHueM padoTbl, HE00X0AMMO
ycraHaBauBath Ha JIATPe MUHHUMAJIbLHOE BbIXOAHOE HANIPSKEHHE

Pe:xxuMm xoJ10cTOrO0 X0/14.

Bpamas pyuky JIATPa noGeiitech Ha mnepBUYHOM OOMOTKE TpaHchopmaTopa
HOMHUHAJIBHOTO HanpspkeHus (cMm. Tabnuity 1). 3HaueHne HanpspKeHHs! GUKCUPYIOTCS
0 TIOKa3aHUusAM MyJabTUMETpa B1.

B Tabmuiy 2 3aHecuTe 3HAYECHMsS HANPSIKEHWHW HA NEPBUYHOM M BTOPUYHOU
oomoTtkax tpanchopmaropa (U, u U,), a Takke TOK MPOTEKAIOIMIUNA 1O MEPBUYHON
ooMoTke I} MA.



TaOnuna 2.

U],B [1, MA I],A UZ,B P)gx, Bt io,% k COS

HpOI/IBBe)II/ITC 3aII0JJHCHHUE OCTaBIINXCS AYCCK Ta6J'H/Hlbl.

1. Bpruncaure k03QQUUUEHT yCHJIEHHS MO TOKY B IPOLEHTax IO
OTHOUIEHUIO K HOMUHAJILHOMY TOKY TpaHc(popMaropa:

.1y
i= " 100% (20)
?H 1
2. k03(QpuuUEHT TpaHCPOopMaLIUU
B _U

k=
— 21
E U (21)

3. MONIIHOCTb XOJIOCTOrO Xoja P, , paBHas MOIIHOCTH TEIJIOBBIX MOTEPH B
CEpJICYHUKE U3-3a TUCTEPE3UCA U BUXPEBBIX TOKOB P,,.

§=1"R=F cm (22)

4. xo3(puIMEeHT MOIIHOCTH TpaHCchopMaTopa

_Po
COS(p = 23
Ul 1o 23)

Pe:xuM KOPOTKOro 3aMbIKaHUS.
[lepeBenute nmepekitoyaTesb pexxuma paboTsl Tpanchopmaropa B nonoxenue K3.

[InaBHo Bpamas pyuky JIATPa, nobGeiitech mpoTekaHus MO MEPBUYHON OOMOTKE
TpaHcopmaropa Toka, paBHOTO [y =30 MA. 3HaueHUE TOKa OIMpENEnseTcsl Mo
MYJIbTUMETPY Aj.

3a"ecuTe B TaOIUIly 3 3HaYEHUS HAMPSDHKEHUS U TOKA MEPBUYHON OOMOTKH, a TaK e
TOK, TPOTEKAIOIINI IO BTOPUYHONH OOMOTKE.

Taomuna 3.

U],B ]1,A [2,A P[(3, Bt U[(j’%,%

Boeraucnure momuocts Tpancopmartopa B pexume K3 Py; , koTOpasi paBHa
MOIITHOCTH, UAYIIUX Ha HATPEB METHBIX OOMOTOK P,

=I'R [ IR =
Rz =i{UbR=0 (24)
BBILIHCHHTG HaHp}DKeHI/Ie KOpOTKOFO 3aMbIKAHHUA B % II0 OTHOIIICHHUIO K
HOMHUHAIILHOMY HAaIIPSHKEHUIO TIEPBUYHON OOMOTKH TpaHchopmaTopa.



U %=1 100
3 (25)
Hl &—

—Pesxknm padoThl 0 HATPY3KOI
[lepeBenuTe nepeknoyaTesp pexuma padboTsl TpaHchopMaTropa B OJI0KEeHHE 1.

Bpamas pyuky JIATPa noGeiitech Ha mnepBUYHOM OOMOTKE TpaHchopmaTopa
HOMHWHAJIBHOTO HAIPSOKEHUS. 3HAYCHUE HAMPSDKEHUS QUKCUPYIOTCS TI0 MTOKa3aHUSIM
MysnbTUMETpa Bl.

3aHecuTe MMOKa3aHUs MYJBTUMCTPOB B COOTBCTCTBYIOIIHC STYCHKHU Ta6J'II/II_[BI

4.

Tabnumna 4.
N U],B 11, I],A UZ,B IQ,A P], Pz, T]’% COS (2
MA Bt Bt
1.
2.
3.
4.
5.
6.
7.
8.
0.
10.

[ToBTOpUTH 3KCIIEPUMEHT H3MEHsA Harpy3ky (pexumbl padbotet N = 2-10).

3amoJIHUTE OCTABIIMECSA AYEHKU TAOIULIBI 4.

[Toctpoiite rpaduku 3apucumoctu KIIJ[ Tpanchopmaropa oT akTUBHONH MOITHOCTH
BTOpHYHON OOMOTKHM (N (P:)) W BHEIIHIOK XapaKTePUCTUKY TpaHchopMaropa
(Ux(15)). KITJI Tpancdopmaropa BeIYUCISETCS MO cleaytomei popmyre:

Py I Ry

Pl 2 Ry L R [ R, (26)

KOHTpOJILHbIe BOIIPOCHI:

1. 3axkon @apanesa. MarHuTHbIN NOTOK.



2. Toxu dyko u ciocoObl UX YMEHBIIICHHSI B TpaHCPOpMaTOpax.
Onpenenenre HHAYKTUBHOCTH U €€ opMyIia JIJIsl KaTyIIKH.

4. VIHnyKTUBHOE CONPOTUBIICHUE U CABUT (a3 MEXKIy TOKOM U
HaMpsHKEHUEM Ha MHIYKTHBHOCTH.

5. Kak onpenenuTh NoTepyu MOITHOCTH B CTaTbHOM
ceplieuHuke TpaHchopmaropa?

6. Kak onpenenuTs nMoTepu MOITHOCTH B 0OMOTKax ?
7. UYro Takoe kodddunment tpanchopmaruu Tpanchopmaropa?

8. Uto Takoe rucrepesuc peppomarneruxa’?

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onenku:

— O1neHKa «5» CTaBUTHCS, €CJIM YYAUIUICS BBIITOIHIET paOOTy B MOJIHOM O00BEME C
COOJIIOZICHUEM HEOOXOJIUMOM TMOCIEOBATEILHOCTA TMPOBEJICHUSI OIBITOB U
U3MEPEHUN;  CaMOCTOSATEIIbHOM  pallMOHAJIbBHO  MOHTHUPYET  HE0OXOJIuMBbIe
000py/10BaHUE; BCE OMbBITHI MPOBOJUT B YCIIOBUSIX U PEKUMaX, 00€CTICUMBAIOIINX
MOJIy4€HHE MPABUIIbHBIX PE3YJbTATOB U BBIBOJOB; COOIOIaET TPEeOOBAHUS TPABUII
0e30MacHOCTH TpPyJAa; B OTYETE MPABUIBHO M aKKYpPaTHO BBHIMIOJIHAET BCE 3aIlKCH,
TaONUIIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUMCICHUS; MPABUIBLHO BBIMOJIHSIET
AHAJIU3 ITIOrPENTHOCTEN.

— Omenka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBaHUS K OLIEHKH «5», HO OBbLIU
JIOTIYIIIEHBI JIBA-TPU HEI04YeTa, He 0oyiee OJHOM HErpyOOW OIMMOKH W OIHOTO
HEJ0YeTa.

— OueHka «3» cTaBUTCA, €cilu padoTa BBIIIOJHEHA HE MOJHOCTbIO, HO 00BEM
BBITIOJTHEHHOM YacTH TaKOB, MO3BOJISET MMOJIYYUTh MPABWIbHBIE PE3YJbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEJICHUS OMBITA U U3MEPEHUM ObUTH JOIMYIIEHBI OIIUOKH.
— OrneHka «2» CTaBUTCS, €ClIM pabOTa BBIMOJHEHA HE TMOJHOCThIO U 00BEM
BBITIOJTHEHHON 4acTh pabOT HE MO3BOJSAT ClENIaTh IMPaBUJIbHBIX BBIBOJIOB: €CJIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCICHUS, HAOIIO/IEHUS TPOU3BOAMINCH HETIPABUIIBLHO.

Pazgea 5. Onruka
Tema 5.1. IIlpupoaa ceera

Ycrubiii onpoc (YO)

1. Kakyro npupoy umeer cBet?

2. JlaiiTe onpeaeneHre JIUHbI CBETOBOW BOJIHBI.

3. C Kakoi CKOPOCTHIO CBET PACIPOCTPAHIETCS B BAKyyMe?

4. ChopMmynaupyiite 3aKOH MPSIMOJIMHEHHOTO PaclipOCTPAHEHUS CBETA.



5. Uto Takoe cBETOBOM Jy4?

6. UTo Ha3bIBAIOT YIVIOM NaJeHusA? YTIIOM OTpaxeHus?

7. ChopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA.

8. UTo Ha3bpIBAIOT a0COMIOTHBIM (OTHOCUTENBHBIM) ITOKA3aTeNIEM MPEIOMIICHUS?
9. UTo HA3bIBAIOT NPEAEIBHBIM YIJIOM IOJHOTO OTPAXKEHUS?

10. B uem paznuunie coOMparoIuX U pacCeUBAIOIINX JIUH3?

11. Kakas nuH3a Ha3bIBA€TCSI TOHKOM?

12. Yto Takoe POKyCHOE pacCTOSHHUE JIMH3bI, ONITUYECKAs CUJIa JTUH3bI?

13. Kak ocymiecTBisieTcsi HOCTpOCHHE U300paKeHUs! IPEIMETOB B TMH3AX ?

14. Hanmummmre ¢hopmyty TOHKON JTHUH3HIL.

15. ITouemy ry1a3 — onTuyeckas cucrema?

16. Kakyro TMH3y Ha3bIBAIOT JTYHOM?

17. Yemy paBHO YIJI0BO€ YBEJIMUYECHUE JIYIIbI?

18. 13 kakux ONTHYECKUX JIEMEHTOB COCTOUT MUKPOCKOIT?

19. Ot 4ero 3aBUCHT yBEIMUYEHHE MUKPOCKOIA?

20. laiiTe moHATHE pa3peliaronieil CHoCOOHOCTH ONTHYECKOro Npudopa.

21. U3 kakux ONTUYECKUX 3JIEMEHTOB COCTOUT TeJecKom-pedpakTop?

22. Hanummute BbIpakeHUE JUIsl YTII0BOTO YBEIWUYEHUS TeJlecKomna-pedpakTopa.

KonTtponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun oneHku:

OtMmeTka «5»

ITOJTHO PACKPBITO COACPKaHUE MaTepHrasa

YETKO Y MPABHILHO JIaHBI OTIPE/ICIICHUS M PACKPBITO COACP)KaHUE MTOHATHI, BEPHO
MCITOJIb30BaHbl HAYYHbBIE TEPMHUHBI

JUTSE TOKA3aTeNIbCTBA MCTIOIB30BAHbBI PA3JIMYHBIE YMEHUS, BBIBOJIBI M3 HAOIIOICHHM,
OITBITOB

OTBET CaMOCTOSTEIIbHBIN, UCITOJIb30BaHbl paHEE MPUOOPETEHHBIE 3HAHUS.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPAaBUJIBHO JTaHBI ONMPEACICHUS MOHATUN U UCIIOJb30BaHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeeeHUs TOHATUI HETOJIHbIE, IONYIICHbl HE3HAYUTEIbHbIC HAPYIICHUS
ITOCJICA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPH MCII0JIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHHUMAIOIIHHA)

OrMmeTka «3»
YCBOEGHO OCHOBHOE COJIEpKaHUE YueOHOIro MaTepualia, HO U3JI0AKEHO
(parmMeHTapHO, HE BCETr/ia MOCJIe10BaTEIbHO



OTIpEJICIICHIS TIOHATHI HETOCTATOYHO YETKHE

HE MCIOJIb30BaHbl B KAUECTBE JI0KA3aTEIbCTBA BHIBOJIBI M 00OOIIECHUS U3
HaOJIOACHUH, TOMYIIEHbI OITUOKY TIPU UX U3JI0KCHHUH

JIOTIYTIIEHBI OMMOKN M HETOYHOCTH B MCTIOJB30BAHUH HAYYHOU TEPMUHOJIOTHH,
oTpeJIeIeHUEe TIOHATUI

MpaBUJIBLHBIC U YETKHE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrepa (o3ULMs KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE YU4eOHOTo MaTepraja He pacKphITO
HE JIaHbl OTBETHI Ha BOIIPOCH! HABOSIIETO 1 KOHKPETUZUPYIOIIETO XapaKkTepa

JOMYIIEHBI TPYyObIe OMMUOKHU B ONIPEACIICHUHN TOHSATUMN, TIPU UCIIOIb30BaHUU
TEPMUHOJIOTHUH.

3aganus 15 caMoCcToATeIbHOUH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJI210B, COOOLICHU)

ToueuHbIl HICTOUHHUK CBETA.

CKOpOCTh pacnpoCTpaHEHHUsI CBETA.
3aKOHBI OTPAXKEHUS U TIPEJIOMIICHHUSI CBETA.
[Tpunnmn I'rorrexca.

ITonHOE oTpakeHue.

JIMH3EI.

[TocTpoenune n300pa>keHus B JTNH3AX.
dopmyia TOHKOW JIMH3BI.

. YBeIU4eHHUE JIMH3HI.

10.I'ma3 kak onTuyeckKas CucTeMa.
11.Ontrueckue npuOopsI.

12.Cuna cBera.

13.0OcBeméHHoCTh. 3aKOHBI OCBEIICHHOCTH.

WA R WD =

Kontponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onenku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJIEp)KaHUE MaTepuasa

YETKO Y MPABUIBHO JIAHBI OMPEICIICHUS U PACKPBITO COJEPKaHUE MOHSATUM, BEPHO
HCII0JIb30BaHbl HAYYHBIE TEPMUHBI

IJIL 10Ka3aTCJIbCTBA NCIIOJIb30BAHbI PA3JIMYHBIC YMCHUA, BLIBOAbI U3 Hﬂ6J’IIOI[€HHI>i,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PaHCC HpI/I06pCT€HHBIe 3HaHUA.



OtMmeTtka «4»

PAcCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBHO JIaHBI ONPEICIICHUS MOHSATUM M UCTIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeeIeHUs TOHATUI HETIOJIHbIE, IONYIICHBl HE3HAYUTEIbHbIC HAPYIICHUS
ITOCJICA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPH MCIIOJIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIECHUSIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MOo3uIus
MTOHHUMAIOIIIHHA)

OtmeTka «3»

YCBOEGHO OCHOBHOE COJIEpKaHUE Y4eOHOIro MaTepualia, HO U3JI0AKEHO
(parMeHTapHO, HE BCETr/ia MOCIE0BATEIBHO

ompeieSIeHUs TOHATUH HEeJIOCTATOYHO YETKHE

HE KCIOJB30BaHbl B KAUECTBE JOKA3aTEIHCTBA BHIBOIBI U 0000IIEHUS U3
HaOJII0JICHUM, TOMYIIEHBI OIIMOKY MPU UX U3JI0KEHUU

JOTYIIEHBI OITMOKY ¥ HETOYHOCTH B UCIOJIB30BAaHUU HAYYHON TEPMUHOJIOTHH,
ONPEJICIICHUE TOHATUIA

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOSIIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (Imo3UIMs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYyObIe OMMUOKHU B ONPEACICHUHN TTOHSTUM, IPU UCTIOIB30BAHUU
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI

NHcTpyKUMOHHAS KapTa K JadopaTopHoii padore Ne 13

Tema 3aHATHA: ONIpEEICHUE NTOKA3ATENS IPETOMIIEHUS CTEKJIa MPU MOMOIIU
MHUKPOCKOTIA.

esb 3aHATHA: ONIPEACIIUTD NTOKA3ATEND IPEIOMIICHHS IPO3PAYHBIX TIIIACTUHOK
U3 pa3IN4YHbIX MAaTEPHUAIIOB.

Ilepen Haya0M 3aHATHS HEOOXOAMMO 3HATH: 3aKOH MPETOMIICHUS CBETA,
MPUHITUT pabOThl MUKPOCKOIIA.

ITocsie okOHUYaAHMSA 3aHATHUS HCOﬁXOIlI/IMO YMETBb: OIIPCACIIATH IIOKA3aTCJIb
IMPCIIOMIICHHA CTCKIIA.

Oo6opynoBanme: komnbioTep, MIHTEpHET, MHCTPYKIIMOHHAS KapTa.



Coaepxanue u Teopus.

B ocHOBe npUMEHSIEMOro METO/1a JICKHUT SIBJICHUE KaXKYIIErOCs YMEHbIICHUS
TOJILIMHBI CTEKIIIHHOM IJIACTUHKY IIPU PacCMaTPUBAHUU CKBO3b HETO IpeaMeTa-
METKHU Ha HUYKHEW MMOBEPXHOCTHU cTekia. CxeMa MpoXOoXKAEHU IMydKa JIydel yepe3
IJIACTUHKY MOKAa3aHa Ha PUCYHKE.

|5 C
AN
N ;
l7 2 £
BN
| NALE
L
A

Cy1ecTByeT CBsI3b MEXKY NEUCTBUTEILHON TONIMHON H uccineayemoit
IJJACTUHKY, KOKYLIENCS TOJIIIMHON U IIOKA3aTeNeM IPEJIOMIICHHS CTEKIIA.

Y CTaHOBUTH 3Ty CBSA3b MOKHO M3 PACCMOTPEHUS X0 JIy4er OT TOUKH A depes
CTEKJIIHHYIO IIaCTUHKY. [Ipn 3TOM mpenaraercs, 4ro riia3 HaxOAUTCs Ha TON
HOPMAaJIH K IJIOCKOCTH IUIACTUHKHU, KOTOPAs MMPOXOJIUT YEPE3 TOUKY A, U Iy4OK

aydelr AB cocTaBIIIeT ¢ HOPMAaJIbIO MaJIbId yroi 4 .

VY3Kkuii my4yok jgydeit 4B nocie npeaoMIIeHUs Ha TpaHUIE pa3jiesa AByX cpell
BBIXOJIUT U3 TJIACTUHKYU B BO3AYX U COCTABIISIET C HOPMAJIbIO U €€ TOBEPXHOCTH
yroi %2 . DTOT yrou cBsi3aH ¢ yrioM -4 depes mokaszaresib MPEeJOMIICHHS N
sing _1
tak: St 2
HaOmronarento kaxercsi, 4To0 paccCMaTprUBaeMbIi Ty4OK JIydel UCXOUT HE U3
TOYKHU A, a U3 TOYKH A, IPUNOJHATON HA HEKOTOPYIO BBICOTY AA4 ;. PaccMmarpuBas
TpeyroabHuku ABC u A;BC, MOKHO HaIllUCaTh, 4YTO
H_ tgi

— H -tgg - BC=h-tgj h o tgy

BC=H -tgy ; 9% vinu 97

HpI/IHI/IMaﬂ BO BHUMAHHC, YTO YTIJIbI Ly A MaJibl, MOKHO OTHOIICHHUC TAHI'CHCOB

n=—
3aMCHUTDb OTHOIICHUEM CHUHYCOB 3THX YIJIOB, T.C. IIOJIYUUTb BBIPAKCHUC! h .

Takum 06pa3om, U3MEPUB TOJIIMHY TIACTUHKY U KaKyIIytocs ToamuHy (h= h; -
hi) MOXXHO HaWTH MOKa3aTeIh MPETOMIICHHSI CTEKIIA.



Onucanuve yCTAHOBKHM BUPTYAJIbHO JIa00paTOPHOii padoThI.

OnpeAeAeHHE NOKA3ATEAS NPEAOMAEHHA
NP1 NOMOLLKW MUKPOCKONG

Marepraasl
NopameTpsl YCTOHOBKK ek
H={ 5 [ i
= PYBHH
h=| 718 |+ uw _ GAMTS

A4

OKCIIepUMEHTAIbHAS
YCTaHOBKA
npe/icTaBlieHa Ha
pucyHke. B nesom
HUKHEM YTy
NpEACTaBIICHA [TAHEIIb
«mapameTpoB
IJIACTUHBDY, B KOTOPOU
MOXHO MEHSATH
sHaueHue H u h. [Ipasee
HaXOJUTCS MaHelb
BbIOOpa MaTepHaa
MJIACTUHKHU, HAaM
MOHAJO0UTCST MaTepuan
TOJIBKO CTEKJIO. B
KpanuHEM JIEBOM YTy

HAXOJIUTCS OKOIIKO MOKa3bIBaKoIee TO. YTO OyAET BUJAHO B MUKPOCKOII ITPH
M3MEHEHHUE MapaMeTPOB YCTAHOBKU. A UMEHHO KPACHBIA U CUHUHN KPECT.

I/ICHOJ'II)BYH MMPCACTABJICHHYIO YCTAHOBKY, JJOCTHUI'aCTCA LCJIb MOCTaBJICHHOM

nabopaTopHOI pabOTHI

Il1an BeINOJIHEHHUSI 3aTaHUS:

1. [Tepetinute Mo cchuike https://www.youtube.com/watch?v=wyi80afJXSY u
MIPOCMOTPHUTE BUICOYPOK KOTOPHIN MOSICHUT, KAKUM 00pa3oM IPOBOIUTCS

nabopatopHas padoTa B peaibHbIX YCIOBUSIX.

2. Ilepeitaute 1o ccwuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJHANUTE IMOCIEI0BATEIILHOCTh JEVUCTBUU OIMMCAHHBIX HUXKE.

3aganue 1. Onpeoenenue noxazameins npeiomieHus. CMeKia.

1. 3amycTuTe BUPTyanbHBINA CTEH]I.

2. BriOepute maTepuan CTEKIIO.

3. 3ajiaiiTe TONIMHY CTEKIAHHON MIacTUHKK 7 B COOTBETCTBHY, C BAPUAHTOM
COBMAJAIONIEM C MOCIAEAHEN HUPPO MO CIHUCKY IPYIIIbI, OH HAXOJUTCA B KOHIIE

JOKYyMEHTa.

4. OnpenenuTh KaXyIyrocs TOJNIUHY 4 CTEKIITHHON TutacTHHKU. [lepemernas

yKa3aTrclib = 10 IMOJYYCHHA YCTKOI'O CHHEIO KPECTa B OKOIIKE, 3aHCCUTE

nmokazaHue B Tabsuiry 1 —3to Oyner h;.



5. YcranoBute Ha 10 MM BepXHHMii TOKa3aTenb h, 1 U3MEHsITE, IepemMenias

yKazarellb - JI0 MOSBJICHUS YEeTKOTr0 KPaCHOT0 KpecTa. 3aluIIUTe MOKa3aHUs
uHUKaTopa hy

6. MosTOpPUTE ONbIT C APYTMMU 3HAYEHMAMM H.

Ne Marepuan | H, mm| hj, MM |hy,mm | 2=/~ 4 | n Ny | An |,
/1 MM %

1

TabnnyHble 3Ha4YEHUA NOKa3aTenen npenomneHnAa HEKOTOPbLIX TBEPAbIX TEN

Ne n/m Marepuan n

1 Py6un 1,76
2 Anmas 2,42
3 Crekiio 1,5
4 Jlen 1,31
5 Cmrona 1,58

7. CrnemanTe BBIBOJI.

KoHTpoJibHBIE BONIPOCHI:

1. Kak cBsizanbl mokazarenb MOpPEIOMJIEHUS CpelIbl U
CKOPOCTb PacipoCTpaHEHUs CBETA B HEU?

2. Haueprure xox myder B MUKPOCKOIIE.

3. Uro Takoe aOCOJIOTHBIM MOKa3aTelb MPEIOMIICHUS
cpenpl? UTo OH XapakTepu3yeT, OT YETO OH 3aBUCUT?

4, 3aBUCHT JIM aOCOMIOTHEIN ITOKA3aTellb BEIIECTBA OT TOTO,
KaKUM CBETOM ero o0i1y4daroT? Eciiu 3aBUCUT TO Kak?

5. OObsicHUTE JUIsl Yero Hajao H3MEpSATh HATYpaIbHYIO

BCIIMYHNHY CTCKIIA.




HavanbHble gaHHble NO BapMaHTaM K 3a4aHUAM

I'pynna H, mm
1 50
2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85
10 60

Kontponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OreHKa «5» CTaBUTHCS, €CIIU YYAIUICS BBITOJHIET padoTy B MOJTHOM 00BEME C
cOOIIOICHUEM HEOOXOJUMOM  IOCTEOBATEILHOCTA IPOBEJCHUS OIBITOB U
U3MEPEHUN;  CaMOCTOATENIIPHOM  palMOHAJIbHO  MOHTHPYET  HE0OXOIuMBbIe
000py/TIOBaHHUE; BCE OIBITHI MIPOBOJIUT B YCIIOBHAX U PeKUMaX, 00€CTICUMBAOIINX
MOJTyYCHHUE TIPABIIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOJI01aeT TPEOOBAHMS TIPABIIT
0e30macHOCTH TPyJAa; B OTYETE MPABUIHLHO M aKKYpPAaTHO BBHITIOJNHSET BCE 3aIlHCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMUCICHUS; MPABUILHO BBIMOTHSICT
aHaJu3 MOTPELTHOCTEMN.

— OmeHka «4» CTaBUTCS, €CJIM BBITIOJHEHBI TPEOOBAHUS K OLCHKH «S5», HO OBLIH
JIOTMYILEHbl JIBAa-TPU HeJoueTa, He 0oJiee OJHOUW HErpyooil OmMOKH W OJHOTO
HEI04ETA.

— Ormenka «3» cTaBUTCA, e€clii paboTa BBINMOJHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, MO3BOJISET IOJYYUTh IPaBUIbHBIC PE3YyIbTaThl H
BBIBOJIBI: €CJTM B XO/I€ MPOBEICHUSI OTbITa U U3MEPEHUM OBLTH JIOIYIIIEHbBI OIIUOKH.
— OmneHka «2» CTaBHUTCS, €ClIM paboTa BBIMOJHEHA HE IOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4YacTH pa®OT HE IMO3BOJAT CJACNIaTh IPaBWIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOJII0ICHUS TTPOM3BOIMINCH HEPABUIILHO.



Tema 5.2. BoiHOBOe CBOICTBO CBeTa
Ycrubiii onpoc (YO)

. Uro Ha3bIBalOT HHTEp(epeHuren ceera?

. Kakuie BOJIHBI Ha3bIBAIOT KOT€PEHTHBIMU ?

. ChopmynupyiiTe yciaoBuEe MaKCHUMYMOB U MUHUMYMOB UHTEP(PEPEHITUU.
. UTo Takoe ONTUYECKUN U T€OMETPUIECKUH MTyTh CBETA?

. Kax 00bCHUTD 11BETa TOHKHUX IJICHOK?

. UTO Takoe mpOoCBETIIEHHAs ONTUKA?

. Uto Ha3bIBalOT Audpakiueii ceera?

. [Ipu xakux ycnoBusix oHa Habmomaercs?

9. O6pscHuTe TUGPAKIUIO HA OJTHOM IEH.

10. ChopmynupyiiTe yCaoBUe TIaBHBIX MAKCUMYMOB TpH TU(PAKIIMHA HA PEIICTKE.
11. YTo mOHUMAFOT MO/ pa3pelIaroIIe ClIoCOOHOCTRIO MU(PPAKITMOHHON PEIIeTKH?
12. Kakoi cBeT Ha3bIBarOT ecTecTBEHHBIM? [lonspu3oBanHbIM?

13. Cpopmynupyiite 3akoH bprocrepa.

14. Kakue criocoObl MOy4eHus MOJIIPU30BAHHOIO CBETA BaM U3BECTHBI?
15. YUto Ha3bIBAIOT AUCHIEPCUEH CBETA?

16. Uto Takoe ciekTp?

17. Kakue CcyliecTBYIOT JIMHUU CIEKTPOB U3JITYyUYCHUS?

18. Kakue BeniecTBa JalOT CILIONIHON CIIEKTP?

19. Kakue BemiecTBa JatOT JIMHEUYATHIN, MOJIOCATHIN CIIEKTPHI?

20. Pacckaxkute 00 yabTpaduoIeTOBOM U3TyUYEHUU U €r0 CBONCTBAX.

21. Pacckaxkute 00 HHPPAKpaCHOM U3ITYUECHUU U €TO CBOMCTBAX.

22. YTo Ha3bIBAIOT CHEKTPATIbHBIM aHATU30M?

23. Yto Takoe GppayHropepoBbl TUHUU?

24. KakoBbI pupoaa U CBOMCTBA PEHTTEHOBCKUX JIyden?

01N DNk~ W -

Kontponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEP)KAHUE MaTepuasia

YEeTKO Y MPABWIHLHO JaHbl ONPEIEICHUS U PACKPBITO COAEp>KaHUE MOHSATUH, BEPHO
UCII0JIb30BaHbl HAy4YHbIC TEPMUHBI

JUIs 10Ka3aTeJIbCTBA MCIIOJB30BaHbl Pa3IMyuHble YMEHUs, BBIBOIbI U3 HAOIIOICHHUIA,
OTBITOB

OTBET CaMOCTOSITENIbHBIN, CIIOJIb30BaHbl paHee IPUOOPETEHHBIE 3HAHMUSL.

OtMmeTtka «4»

PAcCKpBITO OCHOBHOE COJICpYKaHHE MaTepHaia

B OCHOBHOM IIPaBHUJILHO JIAHBI ONPE/ICIICHHS IIOHATHIH W UCITOIh30BaHbl HAYYHBIC
TEPMUHBI.



OTBET CAMOCTOSTEIbHBIN

onpeeIeHUs TOHATUI HETOJIHbIC, IOMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MTOCJICA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TPH MCIIOJIb30BAHUH
Hay4YHBIX TEPMHUHOB HIIM B BBIBOJaX M O0OOIICHUIX

MIPAaBUWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIUs
TOHUMAFOIITUH)

OtmeTtka «3»

YCBOEGHO OCHOBHOE COJIEpKaHUE YUeOHOIr0o MaTepralia, HO U3JI0AKEHO
(parmeHTapHO, HE BCerJa MOCie10BaTEIbHO

onpeesIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI U 0000IICHUS U3
HaOII0/ICHU, TOMYIIEHbI OIIMOKH MPU UX U3JI0KEHUU

JOTMYILEHBI OIIMOKY ¥ HETOYHOCTH B UCIIOJIB30BaHUU HAYYHON TEPMUHOJIOTHH,
ONPEICIICHUE TOHATUIA

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (mo3Ulus KPUTHUK)

OTMeTKa «2»
OCHOBHOE COJIepKaHHe YU4eOHOTO MaTepualia He pacKphiTO
HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa

AOITYIICHBI FPY6BIC OIMOKHU B OIIPCACIICHUU HOHHTI/Iﬁ, IIpHU UCIIOJIB30BAHUHN
TCPMUHOJIOTHN.

3aganus s caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAI0B, COOOIICHU)

WNurepdepenius ceera.

KorepeHTHOCTh CBETOBBIX JIy4EH.
WuTepdepeHius B TOHKUX IJIEHKAX.

Kosbia Herotona.

Hcnonp3oBanue MHTEP(HEPEHIINY B HAYKE U TEXHHKE.
Hudpakuus cera.

Judpakuys Ha LIeNH B MapauIeIbHbIX JTy4dax.
JudpakuroHHas pelierka.

9. Tlousarue o ronorpadumu.

10.1Tonsipu3anys NONEPEYHBIX BOJIH.
11.ITonsipu3zanus cera.

12.J1BoliHOE JTyUYenpeIoMIICHUE.

13.ITonsipoubl.

14.Iucnepcus ceera.

15.Buasl uznyyeHuil.

PN WD =



16.Bunbl crieKTpoB.

17.CnexTpel HCITyCKaHUS.

18.CnexTppl NOIJIONICHUS.

19.CniexTpanbHbIi aHAIH3.

20.YnpTpadroneToBoe U3TyUYCHHE.
21.MudpakpacHoe U3ITyUYEHHE.

22.PentrenoBckue yud. VX npupojia u CBOMCTBA.
23.1lIkana 3JIEKTPOMarHUTHBIX U3JTyYEHHUM.

Kontponupyemsie komnerenunu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

MIOJIHO PACKPBITO COJICPKAHUE MAaTEpHUaa

YETKO M IPaBWIHHO JaHbI ONIPECICHUS U PACKPBITO COJIEpKaHUE TTOHSITUI, BEPHO
HCTOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSl IOKA3aTeNIbCTBA UCTIOIB30BaHbI Pa3IMYHbIE YMEHUS, BEIBOJIBI U3 HAOIIOICHHUIA,
OIIBITOB

OTBET CaMOCTOATEJIbHBIN, HCIOJIb30BaHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPaBUJIBLHO JIaHbI OMPEECICHUS MOHATHI U UCIIOJIb30BAHbI HAYYHBIE
TEPMUHBL.

OTBET CAMOCTOSITCIbHBIN

OnpeIeSICHHs TOHSTUN HETIOJHBIE, TOMYIIEHbl HE3HAUUTEIIbHbIE HAPYIICHUS
MOCJICTIOBATEIFHOCTH U3JIOKEHUS, HEOOBIITNE HETOYHOCTH MPH UCTIOJIB30BAaHUHT
Hay4YHBIX TEPMUHOB WJIH B BBIBOJAX U 0000IICHUSIX

MIPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MOo3UIus
TTOHUMAIOIITU )

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHKHe y4eOHOro MaTtepuaa, HO U3JI0KEHO
(bparMeHTapHO, HEe BCET1a OCIE0BATENbHO

OTIpe/IeTICHUS MOHATUIN HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BBIBOIBI U 0000IIEHUS U3
HaOIIOACHUH, TOMYILEHbI OLIUOKY IPU UX U3JI0KEHUH

JOIYILIEHbl OIIMOKHU U HETOYHOCTHU B UCHOJIb30BaHUU HAYYHON TEPMUHOJIOTHUH,
ONpPEAEIECHUE TOHATHI

MpaBUJIbHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTKa «2»
OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKphITO



® HE JaHbl OTBETHI HA BOMPOCHI HABOASUIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPyOble OIIMOKHU B ONPECICHUH MOHATHIA, TPU UCTIOJIb30BAHUU
TEPMUHOJIOTHUH.

JlabopaTopHblie padoThI

NucTpyKkunonHas kapTa K JadoparopHoii padore Ne 14

Tema 3aHATHA: H3MEPCHHE JUIMHBI CBETOBOM BOJHBI C IIOMOIIBIO AUMPAKITHOHHOMN
PELIETKHU.

Heab 3aHATHSA: U3MEPUTDH JIIMHY CBETOBOW BOJIHBI C MOMOIIBIO AUPPAKIUOHHOM
PELIETKHU.

Ilepen HavanoM 3aHATHA HEOOXOAMMO 3HATH: UTO TAaKO€ JUIMHA CBETOBOM
BOJIHBI, OTIpe/ieieHre TU(PPaKITMOHHON PEIMIETKH Y MPUHIINI €€ JCHCTBUA.

IHocie oxkoHYaHMS 3aHATHS HEOOXOAUMO YMETh: ONPEACIATh JJIMHY CBETOBOMU
BOJIHBI C TIOMOILIBIO TU(PPAKIIMOHHON PEIIETKHU.

Oo6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaepxanue u Teopus.

HudpakuronHas pelieTka NpeacTaBisieT coO00H COBOKYMHOCTh OOJIBIIOTO YMCiia
OYECHb  Y3KMX  [MapajuleIbHBIX  IIEJEH,  pa3[eleHHbIX  HENPO3PaYHbIMU
npoMmexxyTkamu. OOmmas ImUpUHA eI W HEMpO3payHOro MPOMEKYTKa
Ha3bIBAETCS MEPUOJIOM pemieTku. Hampumep, ecnu Ha AUPPAKITMOHHONW PEIIeTKE
umeercs 100 mrpuxoB Ha 1 MM, TO mepuoa audpakuuonHoi pemerkun < =0,01
MM.

Ha pucynke npencraBieHa cxema xoAa Jy4yen yepes pemerky. Jlydu, npoxoasimme
Yepe3 PpELIeTKY MEPIEHAUKYISPHO €€ IUIOCKOCTH, MOMNaJaroT B 3pavdokK
HaOmoAaTenss 1 00pa3yloT Ha CETYATKE TJia3a OObIYHOE M300pakeHHe UCTOYHUKA
ceera. Jlyumn, ormbaroniue Kpasi mieyieid pemieTKd UMEIOT HEKOTOPYIO Pa3HOCTh
X013, 3aBUCAILYI0 OT yria . Eciu aTa pa3HOCTh MponopiHoHaibHa 42 | rae A&
- 1[EJI0€ YMCII0, TO KaK/asl Takas mapa Jyded oOpa3yeT Ha ceTyaTKe M300pa’keHue
HMCTOYHUKA, [IBET KOTOPOT'O ONPEIEIIETCSI COOTBETCTBYIONIECH JJIMHOW BOJHBI A .

S C MOTp CKBO3b pEIIETKY Ha HCTOYHUK
\ Y Y Y CBera, Ha0JII01aTENb, KpoMme 3TOTO
Y IR d MCTOYHUKA, BUJIUT PacCIIOJNIOKEHHBIE

\\ < | cummerpuuHO 1O 00 CTOPOHBI OT HErO

nupakiMOHHbIE CcrieKTphl. bikaiimas napa
cnektpoB (1-ro mopsigKka) COOTBETCTBYET
pa3HOCTM  XOJa JIy4yeW, paBHOU A s
COOTBETCTBYIOLIEr0 TOHA. bojee ynaneHHas




napa CrekTpoB (2-To MmopsiKa) COOTBETCTBYET PA3HOCTH XO0J1a JIydel paBHOU 2ZA H
T.J.

BHemHuii BUJI yCTaHOBKH, ISl ONIPEACIICHUS JUIMHBI CBETOBOM BOJIHBI M300pakeH
Ha puc. 2.

Ha ontrueckoi ckamMbe MOXKET NMEPEIBUTATHCA
P  IUlacThHa, B KOTOPOM MpOpe3aHa  IIeib

npsMoiuHerHo  ¢opmel.  Tlom  mienbro

yKperuieHa wkKaia ¢ jgeneHusMu.  lllenb
OCBEIIACTCA  DJICKTPUYECKOW JIAMIIOYKOM, MEXIYy JAMIOYKOM U  IIEJIbIO
BCTaBIIACTCS MOHOXPOMATHYECKUN CBETOPWIBTP. B IpyroMm KoHIlE ONTHYECKOMN
CKaMbH YKpeIUIeH JepKatelb P, B KOTOPBIM BCTaBisieTCs nu(pakimoHHAS
pemrerka. Eciyi cMOTpEeTh Ha OCBELIEHHYI) MOHOXPOMATHYECKHMM CBETOM WIEIb
uepe3 AU(MPAKIMOHHYIO pemerky, To kpome mendn AZmo Gokam BHIHEI
CUMMETpHUYHbIE n300paxkenus ee. Kaxxnoe 00koBoe AUPPaKIIMOHHOE U300pakeHHEe

CMEIIICHO B CTOPOHY Ha BEITMYUHY BH =B/ =5

Ha puc.2 n300paxeHsl 1yun, 00pa3yroniie n300pakeHHbIE 1IEIH, OYEBUIHO:

Tak kak yrom %
A S B S fZ.Zz MaJl, TO ‘oW
MOYKHO c
! l l | 1 1 I | JOCTATOYHOH
4 3 2 1 0 1 2 3 4crenensio
TOYHOCTH
\pIA 3aMEHUTH SI1TXP

Sing = =
T.C. R
CpaBHHBasi TOCJIEAHES BBIPAKCHUE C YCIOBHEM TIJIABHOTO JU(PPAKIIMOHHOTO
MakcuMyMma Sine =4 rojgygaeM pacueTHYO GOpMYIIy:
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OnpegeneHne ANWHBI CBETOBOW BOMHGI O nucanue
€ MOMOLULH OUPAKLMOHHOW PeLLIeTKN YCTAHOBKH

BUPTYAJbHOU

m naﬁopgTopnoﬁ
padoThI.
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PaccroaHKe o1 pelueTku
ADQ IKDOHA

40

DKcnepUMEHTAJIbHAsI YCTAaHOBKA MPECTaBIEHA HA pUCYHKE. B KpaiiHEM HIKHEM
MIPABOM YTy MaHENb «CIEKTP», MOXKHO BHIOUPATh CBETOMUIBTP OT KPACHOTO 70
(uroneToBoro.

BHI/I3y CJICBA pacCIIOJ0KECHA ITaHCIIb «PAaCCTOAHUC OT PCHICTKHU A0 SKpaHay,
KOTOPYHO €CJIN MCHATH MCHACTCA PACITIOJIOKCHUC PCIICTKU B OKHC BLIIIC CITpaBa.
OKHO TTOKa3bIBACT KaK MEHSETCS PacCIIOJIOKCHHUC JIMTHEHUKH IIpHU ABUXKCHUU
OTHOCHUTCIIBHO PCUICTKH.

Il1an BbINOJIHEHHUS 3aJaHUA:

1. Ilepeitaute no ccwike https:/ www.youtube.com/watch?v=VPE9is9f d0 u
MIPOCMOTPHUTE BUACOYPOK KOTOPBIH IMOSCHAUT, KAKUM 00pa30M MPOBOIUTCS
naboparopHasi paboTa B pealIbHbIX yCIOBUSIX.

2. Ilepeitaute mo cewuike http://mediadidaktika.ru/mod/page/view.php?id=397

U BBIOJHAUTE MOCIEI0BATEIILHOCTh JEUCTBUU OITMCAHHBIX HUXKE.

3ananue 1. I3MepeHue JUIMHBI CBETOBOM BOJIHBI C IOMOIIBIO TU(PaKIIMOHHON
PELIETKY.

1. 3anycTuTh BUPTYaJIbHBIA CTEHI.

2. TTomecTHTe mKany Ha pacctosaue £t oT qudpakuHOHHOH pemeTky. BossMmure
IIOCJIEA0BATENBHO 3HAUCHHS R, B COOTBETCTBUH, C BAPUAHTOM COBIAJAIOIIEM C
nocJyieHed nudpoil Mo CIUCKy Irpynibl, OH HAXOAUTCS B KOHIE JOKYMEHTA,

3. BoiGepute cBeTOQMIBTP HAUMHAS C KPACHOTO, U TIO IIKAJIE [UTKA,
paccMaTpUBaeMOil uepes PelIeTKy, ONpeaeIuTe PaCCTOSHUE OT IIEH J10
HaOJI0TaeMoi JTMHHUH 1-r0 Topska (paccTosHue S ).

4. Pe3ynbTathl u3MepeHuit 3aHecute B Tadnumy 1.

5. Te ke U3MepeHus NPOBEUTE AJIs JyUuel Apyroro 1BeTa.
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6. OnpeaenuTe JUIMHY CBETOBOM BOJIHBI Rk il BCEX I[BETOB JIyUeH M 3aHECUTE
B TaOJUILy.

ITopsanox PaccrosiHue OT peleTku 10 Paccrosinue ot JlnuHa ceeToBOM
K npope3u BOJIHBI
. IIKaJIbI , M pPop s
IIKAJIBI 10 JINHUKA S A L107 M
CIIEKTpa 3
, 107 M
Ve

K| O| K|3|T'|C|DP|K|O|XK|3|T'|C|D

Cpennee 3HaueHue

JJINHBI BOJIHBI

7. CnenanTe BBIBOJI.

KonTpoJibHbIE BONPOCHI.
1. Kakue BOJTHBI Ha3bIBAKOTCSI KOTEPEHTHBIMU?

2. UYro HazwBaeTcs audpaxiueii ceera? OOBSICHUTE 3TO SBICHHUE.

3. KaxkoB nopsiiok cnegoBaHusi HBETOB B AU(paKMOHHBIX criekTpax? KakoBa
OKpacka HyJIEeBOTO MakcuMyMa?

4. Yewm otnuyarorcs qudpakiiMOHHbBIE KAPTHUHBI TPH OCBEIICHUN PEIICTKU
MOHOXPOMATHYECKIUM CBETOM U 0ebiM cBeTOM? OOBSCHUTE ATH SIBJICHUSI.

5. Urto Takoe unTepdepeHius cBeta? YUacTByeT JIM 3TO SIBIICHUE MPU
o0pazoBaHUU TUPPAKIIUOHHOTO CIEKTPa Ha SN WIH pelieTke?

6. Kaxk onpenenuTs AJIMHY CBETOBOM BOJIHBI C OMOIIBIO AUGPAKIIUOHHOM
peuieTku?

HavanbHble gaHHble NO BAapMaHTaM K 3a4aHUAM

I'pynna R, cMm
1 50
2 55
3 60
4 65
5 70




6 75
7 70
8 80
9 85
10 60

KonTtponmupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ounenku:

— OreHKa «5» CTaBUTHCS, €CIIU YYAIIUNCS BBIMOJIHIET padoTy B MOJTHOM 00bEME C
coOJIIOICHUEM HEOOXOJUMOM IOCEOBATEILHOCTA TPOBEJCHUS OIBITOB U
U3MEPEHUHN;  CaMOCTOSATENIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJMMBIC
000py/TI0BaHKUE; BCE OIBITHI MPOBOJIUT B YCIIOBHSIX U PEKUMaX, 00€CTICUMBAIOIINX
MOJIyYeHHE MPABUIIBLHBIX PE3yJIbTATOB 1 BBIBOJIOB; COOJIIOACT TPEOOBAHUS MPABHUII
0€30IacCHOCTH TPYJa; B OTYETE MPABWIHLHO W aKKYpPaTHO BBIMOJHSICT BCE 3aIlHCH,
TaOIUIbI, PUCYHKH, YEPTEKH, TpapUKH, BHIYHCICHHS; IMPABHUIHLHO BBHIOJIHSIET
AHAJIU3 MTOrPENTHOCTEN.

— OneHka «4» CTaBUTCS, €CIU BBINOJHEHBI TPEOOBAHUS K OLEHKHU «5», HO ObUIU
JOMYUIEHbl J1Ba-TpU HeAouera, He Oosiee OJHOM HEerpyool OmIMOKM W OJHOTO
HEJ04eTa.

— Ormenka «3» cTaBUTCS, €clid padOTa BBINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONM YacTH TaKOB, IMO3BOJISAET MOJIYYUTh MPABWIbHBIE PE3YyJbTaThl U
BBIBOJIbI: €CJIM B XO/I€ MPOBEICHUSI OTbITa U U3MEPEHUM ObLTH JOIMYIIEHbBI OIUOKH.
— Omenka «2» CTaBUTCS, €CIM paboOTa BBIMOJHEHA HE TOJHOCThIO U 00BEM
BBITIOJTHEHHON 4YacTh pabOT HE MO3BOJISAT CJENIaTh IPaBUJIbHBIX BBIBOJIOB: €CJIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOJI0ICHUS TTPOU3BOIUIINCH HEPABUIIBHO.

JlabopaTopHbie padoThI
JlabopaTopHnasi padora Ne 15

IHeanb padoThI: ¢ MOMOIIEI0 HEOOXOAMMOTO 000pYAOBaHUS HAOI0AaTh CIIONIHON
CIIEKTP, HEOHOBBIM, T€IIMEBBIN UM BOAOPOIHBIN.

OO6opynoBaHme: MPOESKIIMOHHBIN anmapar, CeKTpaibHbIe TPYOKH C BOJOPOIOM,
HEOHOM WJIU T€JIUEM, BBICOKOBOJIBTHBIN UHIAYKTOP, HCTOYHUK TUTAHUS.



XOA PABOTHI:

YcTpoHcTBO ABYXTPYOHOro
cnekKTpockona

1. Oxvasap.

b3

. 3purensHas TpyOa.
3. O0BeKTIB.

4. IIpmimva.

T

. Konnumarop.

6. Illens.

]

- MukpomeTprieckiii BITHT.

YKkpenum cnexkTpockon B WTaTuee Takum 06pasom, YTobkl Wenb ero Konnumaropa Geuna
pacnonoeHa BepTUKankHo. Mepeq Wenko Ha PACCTOAHUKW HECKONBKUX CAHTUMETPORB
YCTAHOBWUM 3NEKTPUUECKYI0 NAMNOUKY HA NOACTABKE TaK, UTOGLI €€ HUTL HAKANWBAHWA
6b11a HA BLICOTE WENW, U NOAKMIOUMM NamMny Yepes PeocTAT K UCTOUHUKY TOKA.

Mocne 3Toro BKADYAM Namny i NPW NONHOM Hakane HaGnigaem CNNoWHOR cnexkTp
NINYYEHUA HUTH.

3apucyem LBETHLIMK KapaHAalWamMmU KAPTUHY CNeKTpa, HaBniofaeMoro HaMmm.

‘ &0 Goo L21] ]
L] L] L 1

HanpaewiM KoNNMMaTop CNEKTPOCKONa Ha CEETALLYIOCHA NOMWHECLLE
BMUCALLYIO HA NOTONKe. PACCMOTPUM ee CNeKTP U 3apucyemM ero B Te
D‘I'II-I'II.I.IEM, HeM CNekTp J'IIQMHHECLI.EHTHD!FI naMnel oTNWHaeTCA OT CNE
namnsl HAaKanueaHus,




Mbi BUAWM OCHOBHbIE LBETa NOMYYEHHOro CMMOLWHOro cnexkTpa B
cnegywowem nopsagee: (puoneToBbIi, CUHWA, ronyBoil, 3eneHbIil, MeNTLIN,
OpaHKeBbIW, KpacHbIA.

JaHHbIA CNeKkTp HenpepbiBeH. 3TO 03Ha4YaeT, UTo B CNeKTpe
npeacTaBneHbl BOMHbI BCEX A/TUH.

Takum o6pa3om, Mbl BLIACHWN W, YTO HarpeToe A0 BLICOKOW
Temneparypbl BEWECTBO, HaxoAslWweecH B TBEPAOM COCTOAHUN, AaéT
CMNNOLWHOW CNeKkTp

‘ 400 500 600 ?L‘III:I
1 ]

L

MNepehnpeM K paccMOTPEHMUIO CNEKTPOB Pa3nMU4yHbIX rasose. Alnsa
3TOro BCTaBMM TPYDKY € MccneayeMbiM razoMm B A epxartens
npubopa ANA 3aXKMraHUA cNeKTpPanbHbIX TPY6OK M NnoAKNIOYMM
npnﬁnp K MCTOYMHHKY HanpAXeHHWA.

Cnexmp seodopoda: thuwoneToBkli, rony6oi, 3eneHslil, opaH¥eBbIi.

HawBGanee ApKoi ABNAETCA OpaHMEBRAA NUHWA CNeKTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, seneHbii, MenTeii, KpacHLIA.
HauBonee ApKOii ABNAETCA MENTAA NUHUS.

400 450 500 550 600 700




KPHIITOH

Mbl BUOUM MHOXECTBO LIBETHbIX JIMHUIA, pasfefneHHbIX
LUMPOKUMU TEMHbBIMWU NOoAOCcCaMN.

Hanuuwne nuHelyarToro cnekTpa o3Ha4yaert, 4UTo
BeLLEeCcTBO U3Nly4aeT CBeT TONbLKO BMNO/He
onpegeneHHon ANIMHbI BO/MHbI.

OcCHOBbIBasACb HA HaWleM oNnbITe, Mbl MOXeM cfenarb
BbIBOA, UTO IMHENYaTbIE CNEeKTPbI Aal0T BCe BellecTBa
B rasoobpasHom aToMapHOM cocToAaHUU. B aTomM
cnyyae CBeT U3NyyarT aToOMbl, KOTOpPbIe NMPakTUYecKn
He B3aMMOAEWNCTBYIOT ApPYyr C APYIOM.

MN3onnpoBaHHble aTOMbl U3/Ty4aloT CTPOro
onpepgeneHHble A/INHbI BOSH.



HenpepoiBHBIA
CNEeKTP M3NYYeHHA
60-BaTHOW NaMnkl
HAKaANWBaHWA
(eBepxy) n
NOAOCaThLIA CNEeKTP
H3ny4YeHuAa 11-saTHOR
KOMNAaKTHOR
NOMHUHECWWEHTHO R
namnel (BHW3Y)
Oewepan

aveprocbeperawwla
A NOMHAHECUEHTHaA
naMmna

CnekTp
CBETOOMWOOHOW
naMmnel NOYTH
CNAOLWHOMW, XOTA BCTh
HebonewWoW npoBan

Kontponupyemsie komnerennnu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;

Kpurepun onenku:

— O1eHKa «5» CTaBUTHCS, €CIIM YYAUIUICS BBIIOIHIET paOOTy B MOJIHOM 00BEME C
COOJIIOZICHUEM HEOOXOJIUMOM TMOCIEOBATEILHOCTA TMPOBEJICHUSI OIBITOB U
W3MEPEHUN;  CaMOCTOSATEIbHOM  pallMOHAJIbBHO  MOHTHUPYET  HE0OXOIuMBbIe
000py/10BaHUE; BCE OMBITHI MPOBOJUT B YCIIOBUSIX U PEKUMaX, 00€CTICUMBAIOIINX
MOJIyYeHHE TPABWIbHBIX PE3YJIbTATOB U BHIBOJOB; COOJI0OIaeT TPEOOBAHMS TIPABUII
0e30MacHOCTH TPyJAa; B OTYETE MPABUIBHO M aKKYpaTHO BBHIMIOJIHAET BCE 3allKCH,
TaONHIIBI, PUCYHKH, YEpPTEKH, TpadUKH, BBIUMCICHUS; MPABUIHLHO BBIMOJIHSIET
AHAJIU3 ITIOrPENTHOCTEN.

— Omenka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPeOOBaHUS K OLIEHKH «5», HO OBbLIH
JIOTIYIIIEHBI JIBA-TPU HEI04YeTa, He 0oyiee OJHOM HErpyOOW OMIMOKH W OIHOTO
HEJ0YeTa.

— OueHka «3» cTaBUTCA, €ciu padoTa BBIIIOJIHEHA HE MOJHOCTbIO, HO 00BEM
BBITIOJTHEHHOM YacTH TaKOB, MO3BOJISET MMOJIYYUTh MPABWIbHBIE PE3YJbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEJICHUS OMBITA U U3MEPEHUM ObUTH JOIMYIIEHBI OIIUOKH.
— OrmeHka «2» CTaBUTCS, €ClIM pabOTa BBIMOJHEHA HE TMOJHOCThIO U 00BEM
BBITIOJTHEHHON 4acTh pabOT HE MO3BOJSAT ClEJIaTh IMPaBUJIbHBIX BBIBOJIOB: €CJIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIO/IEHUS TPOU3BOAMINCH HETIPABUIIBLHO.

Tema 5.3. CnennajibHasi TEOPUsi OTHOCUTEIbHOCTH
Ycrubii onpoc (YO)

1. Chopmynupyiite 3axon bproctepa.
2. Kakue criocoObl Oy4eHHUs MOJISIPU30BAHHOTO CBETA BaM U3BECTHBI?



3. Uto Ha3bIBAIOT AUCIHIEpCUEi cBeTa?

4. Yto Takoe CrexTp?

5. Kakue cymecTByOT JUHUU CIEKTPOB U3Ty4EHUs?

6. Kakue BemecTBa 1ar0T CILIOMIHONW CIEKTP?

7. Kakue BemecTBa 1ar0T JTUHEWYATHIN, IOJIOCATHIN CIIEKTPHI?

8. Pacckaxurte 00 ynbTpaduosieTOBOM U3TyUYEHUHU U €TI0 CBOMCTBAX.
9. Pacckaxxute 00 HHPpPAKPACHOM H3ITYUYEHHUH U €T0 CBOMCTBAX.

10. Yto Ha3pIBAIOT CIEKTPAIbHBIM aHAIU30M?

11. Yro Takoe ¢ppayHrodepoBsl TuHUN?

12. KakoBbI IpUpoJa ¥ CBOMCTBA PEHTICHOBCKUX JIyUe?

Kontponupyemsie komnerennnu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ouenku:

OtMmeTka «5»

MIOJIHO PACKPBITO COJICPKAHUE MaTepHraa

YETKO Y MPABUIBHO JIJAHBI ONPEICIICHHS U PACKPBITO COAEPKaHUE MOHATUM, BEPHO
WCIIOJIb30BaHbl HAYUYHbIE TEPMUHBI

JUTSL IOKA3aTeNIbCTBA UCTIOIB30BaHbI Pa3IMYHbIC YMEHUS, BEIBOJIBI U3 HAOIIOICHHUIA,
OTBITOB

OTBET CAMOCTOSITENIbHBIN, UCIIOIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtmMmeTKa «4»

PACKpBITO OCHOBHOE COJIEp>KaHUE MaTepuasa

B OCHOBHOM MPABUJIBHO JaHbI OMPECICHUS MOHATHI U UCIIOJIb30BAHbI HAYUHBIE
TEPMHUHBL.

OTBET CAMOCTOSITEIbHBIN

onpeiesIeHNs] TOHSATUN HETIOJHBIE, NOMYIIEHbl HE3HAUUTEIIbHBIE HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIH B BBIBOJAX M 000OIIEHUSIX

IpaBUJIbHBIC U YETKHE OTBETHI HA BOMIPOCH! YTOUHSIONIETO XapakTepa (MO3HUIus
MTOHUMAIOITUH)

OtmeTtka «3»

YCBOCHO OCHOBHOE COZICpKaHHEe y4eOHOTO MaTepHalia, HO M3JI0KEHO
(dbparmMeHTapHO, He BCET/la MOCIeI0BATEIHHO

OTIpeJICIICHHS TIOHATHIM HEIOCTATOYHO YETKHE

HE MCIIOJIb30BaHbI B KAYECTBE JIOKA3aTCIIbCTBA BBIBOJIBI M 00OOIICHUS U3
HAOJIIOICHUM, TOMYIIEHBI OITUOKU TIPU UX U3JI0KECHUH

JIOTIYIIIEHBI OMIMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHATUI

NpaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHK)



OtMmeTka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTeprasa He pacKphITO

HE JJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYTIIEHBI TPYOBIC OMIMOKHU B OTPEICIICHUH MOHATHN, TTPU UCTIOJb30BAHUH
TEPMUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

1. Yto Takoe cBetT?
a) 9TO U3JIYYEHHUE, PACIIPOCTPAHSIONICECS OT JIFOOBIX HArPEThIX TEI;
0) 9TO U3NIy4eHue, BOCIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE U3JIyYEHUE.

2. B ueMm cocTouT 3HaYeHHE CBETA B HAIIIEH KU3HU?

a) IMoJ| ICMCTBUEM CBETa U TEIUIa Ha 3eMJIe BOSHUKJIA )KH3Hb;

0) CBET — CpeJICTBO BUJICHUS;

B) CBET — Ba)KHEMIIIEE CPEJICTBO IMO3HAHUS MPUPOJIBI;

') CBET — aKTUBHBIA YYACTHUK PA3IUIHBIX (PU3UUECKUX SBJICHUMA;
1) TeSITEIHbHOCTD YEIOBEKA 3aBUCHMa OT CBETA.

3. Kakue kpynHble Hay4HbIE OTKPBITHS 00513aHbI CBETY?

a) OTKPBITHE 3aKOHOB JABMKEHUS IUIAHET;

0) OTKPBITHE CTPOCHUSI KIETKU KUBBIX OPraHU3MOB;

B) ONpeJIEIeHUE CTPYKTYPbl METAJIOB;

I') onpezeseHue XuMnuyeckoro coctaBa CosiHIIA U IPYTMX HEOECHBIX TEIL.

4. 'eoMeTprUYECKON ONTUKOMN HA3bIBAETCS Pa3esl ONTUKU, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PACIPOCTPAHEHUS B MPO3PAYHBIX CPEJlaX CBETOBOM SHEPTUU
Ha OCHOBE IPECTABJICHUS O CBETOBOM JIy4€;

0) rIyOOKO paccMaTpUBAIOTCS CBOMCTBA CBETA M €TI0 B3aUMO/ICHCTBUE C
BEILIECTBOM.

5. OCHOBOMNOJIO)KHUKOM KOPITYCKYJISIPHOU TEOPHUH CBETA OBLI. ..
a) Pemep;

0) HeroToH;

B) MakcBen;

r) ApUCTOTEIb;

1) I'toiirexc.

6. JIBOWICTBEHHOCTH CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyan3M) MPUCYIIA. ..
a) TOJIBKO CBETY;

0) TOJIBKO MUKPOCKOTIMYECKUM TeJIaM;

B) 110001 (popme MaTepum.



7. KTo BepBbI€ OIpeiesnil CKOPOCTh cBeTa?
a) MaiikenbCcoH;

0) ["anueii;

B) Pemep;

r) ®uso.

8. UeM 00BACHsIICA yCIIEX aCTPOHOMHYECKOTO METO/Ia U3MEPEHHUS CKOPOCTH Tema’?
a) newxkenueM IOnutepa Bokpyr CounHiia;

0) MPOXOANMBIE CBETOM PACCTOSIHUS ObUTH OYEHb BEJIUKU;

B) TEM, UTO CBET JItOObIE PACCTOSIHUS MPEOI0JIEBAECT MIHOBEHHO.

9. B uem CyIIHOCTh METO/IA ONIPEJEIEHUS CKOPOCTU CBETa B onbiTe Du30?
a) 11 U3MEPEHUSI BpEMEHHU PACIIPOCTPAHEHHUSI CBETA UCIIOIb30BaIOCh
BpallaroLIeecs 3epKalio;

0) JI1s1 UBMEPEHUS BPEMEHU PACIPOCTPAHEHUS CBETA UCIIOJIH30BAJICS
“mpepsiBaTeNb’ — Bpalllalolieecs 3y0uaToe KOoiaeco.

10. YUto Ha3pIBaeTCst CBETOBBIM JIy4OM?

a) TEOMETPUUECKOE MECTO TOUEK, UMEIOIINX OJMHAKOBBIC (pa3bl B MOMEHT
BPEMEHU;

0) TMHUS, YKa3bIBaloIlas HalpaBlIeHUEe PACIPOCTPAHEHHSI CBETOBOM SHEPIHH;
B) BoOOpa)kaemasi JIMHUsI, apajuiebHas GpoHTY pacipoCTpaHEHUs! CBETOBOM
BOJIHBL.

11. Tenb, oTOpoOIIEHHAS TPEIMETOM, OCBEIIEHHBIM NMPOTSXKEHHBIM UCTOYHUKOM. . .
a) IMEeT pe3Kue OYepTaHus, MOAOOHbIE OUEPTAHUAM MIPEIMETA;
0) OKpy»>€eHa MOJYTEHBIO.

12. Ecii myd mepexoauT U3 ONTHYSCKH MEHEE TUIOTHOM Cpebl B ONTHYECKU OoJiee
IUIOTHYIO, TO...

a) yroJi majieHusi OOoJIbIIe yIJia MPeIOMIICHHUS,

0) yrois najieHust MEHBIIIE yTiia TPEIOMIICHHS;

B) YTOJI IMaJIeHUS paBEeH yriIy MPEeTOMIICHUS.

13. Tlouemy Js1yu cBeTa MpU MEPEXOJI€ U3 OJJHOM CPEeJibl B APYTYIO MPEIOMIISICTCS ?
a) U3MEHSIETCS CKOPOCTh CBETA B CPEIE;
0) U3MEHSIETCS HAMTPaBJICHUE CBETOBOTO MyYKa.

14. B kakoMm ciydae yroia najgeHusi paBeH yriry NpeoMIICHUs?
a) ecay yrou najeHus 6nuzok k 90 rpagycam;

0) eciu yroJi najieHusi paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETa B JABYX CpPelaxX PaBHBI.



15. Onpenensig rryOuHy Bojoema “‘Ha riasz” ...

a) MBI TOYHO OTIPECIISIEM TITyOnHY;

0) THO KaXkeTCsl HaM TIy0xKe;

B) JTHO Ka)KeTcsl Bcera OJIMKe K HaM, T.€. MeJbYe.

16. C kakoil puznuecKkor XapaKTEPUCTUKOMN CBA3aHO Pa3INYMe B LIBETE?
a) C IJIMHOW BOJIHBI;

0) C MHTEHCUBHOCTBIO CBETA;

B) C [1I0KA3aTeJIEM MPEITOMIIEHHS CPEIbI;

T') C 4aCTOTOM.

17. OT 4ero He 3aBUCUT MOKA3aTeIb MIPEJIOMIICHHUS BelllecTBa?
a) OT CBOWCTBA BEILIECTBA;

0) OT JUIMHBI BOJIHEI;

B) OT YacCTOTHI;

I') OT YIJIa IPEIOMIIEHUS;

1) OT CKOPOCTH CBETa.

18. IIpenmer kaxkeTcst HaM O€JbIM, €CITU OH. ..
a) YaCTHYHO OTPaXKaeT BCE JyUH;

0) YaCTUYHO TIOTJIONIAET BCE JIYUH;

B) OJMTHAKOBO OTPaXKaeT BCe JIy4H;

') OAMHAKOBO MOTJIONIACT BCE JIYUH.

19. B gyem 3akimrouaeTcs sBieHUE HHTepdepeHIuu cBeTa?
a) B YCUJICHUU OJTHOTO CBETOBOT'O IIyUYKa JIPYTUM;

0) B OJTyuYEHUU CIIEKTpa OEJIOTO CBETA;

B) B OTH0AaHUHU CBETOM IPEMSTCTBUM;

I') B HAJIO)KEHUH CBETOBBIX BOJIH.

20. B yem 3akiroyaeTcs NPOCBETICHUE ONTUKA?

a) B YBEJIMYEHUHU BXOJIHOTO 3payka ONTHYECKON CUCTEMBI;

0) B YMEHBILIEHUH OTPAKEHUS CBETA OT IOBEPXHOCTH ONTHYECKOI0 CTEKIA;+
B) B MHTEP(EPEHLINU CBETA HA TIOBEPXHOCTU ONTUYECKOTO CTEKJIA;

I') B IOBBILIEHUH NTPO3PAYHOCTH ONTUYECKOTO CTEKJIA;

1) B IPUMEHEHUU CBETO(PHIBTPOB.

II Bapuamnr.

1. BoiGepute BepHblii 0TBET. Ecniu (hoKyCHOE paccTOsTHUE OJTHOM JIMH3BI JJIMHHEE,
4YeM JIpyroM, TO KakKasi U3 HUX AacT OoJiblliee yBEIUUYECHHUE?

a) JlnuaHodokycHas

0) Koporkodoxycnas

B) O0e 1aayT OJTHO U TO YK€ YBEIUYEHHUE



2. OTMeTbhTe, KaKas U3 JIMH3, KOTOPbIe UMEIOT POKyCHBIE paccTossHus 15 cm, 20 cm
u 25 cM, 001aaeT HauOOJIbIIIEH ONTHYECKON CHIION?

a)CF=15cmMm

0) CF=20cm

B)CF=25cm

3. Beibepurte Gpopmyity, 0 KOTOPOH PACCUUTHIBAIOT ONTHYCSCKYIO CHITY JTUH3HI:
a)v=1/T

0) D=1/F

B) R=U/I

r)q=Q/m

4. B KakuX €JMHULIAX U3MEPSIOT ONTHYECKYIO CHITY JTMH3bI?
a) Omax

0) BompTax

B) Kanopusax

r) duonTpusx

5. HaliguTe ontuyeckue CUilbl JIMH3, (POKYCHBIE paCCTOSAHUS KOTOPBIX 25 cM u 50
CM.

a) 0,04 nrrp u 0,02 aoTp

0) 4 qnTp u 2 QTP

B) | anTp u 2 anTp

r) 4 qotp u 1 aorp

6. OnTryeckne CUiTbl TWH3 paBHbl S5 quTp u § antp. KakoBw! ux GoKycHBIC
pPacCTOSIHUS?

a)2mul,25m

06)20cmu 12,5 c™m

B)2cMmu 1,25 cMm

r)20mu 12,5 m

7. J171s1 TOTO YTOOBI OTPAXKCHHBIH JIyY COCTABIISUI € MagaroIuM yroi 40°, yroiu
MaJICHHUsI CBETOBOT'O JIy4a JIOJDKCH OBITh CIICTYIOIINM:

a) 20°

0) 50°

B) 40°

r) 25°

8. Onpenenure, KaKUM OyAE€T OTHOCUTENIbHBIN MTOKA3aTelNb MPEIOMIIEHUS ABYX
cpen, ecid yroJdl majgeHus paseH 60°, a yrosn Mexxay OTpa>KeHHBIM U
MPEIOMJICHHBIM JTydamu paBeH 90°?

a) 1,5

0) v2



B) v3
r) 1,2

9. BeiOepure, kKakuM OyZIeT TOKa3aTelb MPEJIOMIIEHUS BTOPOU CpeIbl
OTHOCHUTEJILHO MEPBOM, €CIIN MPHU NEPEXOJAE CBETA U3 IEPBOM CPEABI BO BTOPYIO
yroJi ipesomiieHus paBeH 30°, a yroa najeHus B 2 pasa 0osbiie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. Brisicuute, ueMy OyeT paBeH yroJi MajeHus Mpu Iepexo/ie CBETOBOIO JIyya B
ONTHYECKH MEHEE IUIOTHYIO CPely M3 ONTHYECKOH 0oJiee MIOTHOM?

a) yroJ maJIcHus paBeH YTy PEIOMIICHUS

0) cBeT MPOXOAUT O€3 MPETOMIICHUS

B) YroJI NaJieHus 0oJIbIlIe yria NpeJoMIICHHUS

I') yroJ aJIieHUs MEHBIIIE yIiia IPEeTOMICHUS

11. CeeroBoii 1yu nepexoaut u3 Boabl (n = 1,5) B Boznyx. Kakoe u3 npuBeaeHHBIX
COOTHOILIEHHUI UMEET MECTO ISl yIiia IpeoMIIeHHs B, ecnu yron nageHus paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexay 3epkaioM U nagaromum 1ydom paseH 50°. Onpenenure, uemy
paBeH yrou (rpaj.) OTpaKeHus Jyda:

a) 55

0) 70

B) 35

r) 40

13. JIunza aT0:

a) IPO3pavyHOE TEJI0, UMEIOIIEE C JIBYX CTOPOH IJIaJKUE ITOBEPXHOCTH

0) Telo, CTOPOHBI KOTOPOT'O OTIIOJIUPOBAHBI M OKPYTJICHBI

B) ITPO3pavHOE TEJIO, OTPAHUYCHHOE CTOPOHAMH, KOTOPBIEC MPEICTABISAIOT CO00i
chepryuecKue MOBEPXHOCTH

r) 11000€ TEJO C TIaJKUMU U30THYTHIMHU TTOBEPXHOCTSIMHU

14. BcnomHuTE, KOTIa JIMH3bI HA3IBAIOT BOTHYTHIMU, KOTJ1a — BBIITYKJIBIMU?
a) BoruyTeiMu — Te€, Y KOTOPBIX Kpasi TOJIIIIE, YEM CepPEIMHA, BBITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CEPEANHA

0) BOorHyThIMU — Yy KOTOPBIX Kpasi TOHBIIIE, YEM CEPENHA, BBIMTYKIBIMU — Y
KOTOPBIX Kpasl TOJIIIE, YeM CEpEeMHA



B) BOorHyThiMu — Tena ¢ MOBEpXHOCTAMH, OOpaIlIEHHBIMU BHYTPb, BBITTYKIBIMA —
C TIOBEPXHOCTSIMH, OOPAIICHHBIMU HAPYXKY

15. Yto nHTEPECHOrO B TOUKE HA ONTUYECKOW OCHU BBIITYKJIOM JIUH3BI, KOTOpas
HazbIBaeTcs Poxycom?

a) Tem, 4TO B Hell cOOMPAIOTCS BCE MPETIOMIISIEMbIE JTUH30M JIyUn

0) TeM, 4TO B HEll epeceKaroTCsl MPEIOMIICHHbIE JIMH30M JTy4d, HallpaBJieHHbIE Ha
Hee NapaijiesIbHO ONTHYECKOM OCH

B) TeM, 4TO B 3TOH TOUKE MEpeceKaroTCs BCE JIyUH, IPOLIEAIINE CKBO3b CEPEIUHY
JIMH3bI

r) Tem, 4yTo B HEl MepeceKaroTcs BCe JIyUH, POLIEAIINE CKBO3b Kpasi JINH3bI

16. TeHb, OTOpOIICHHAS TTPEIMETOM, OCBEIICHHBIM MPOTSHXKEHHBIM HCTOYHUKOM. . .
a) IMEET Pe3KUe OYepTaHus, MOA00HBIC OUESPTAHUSIM ITPEIMETA;
0) OKpy’KeHa MOy TEHBIO.

17. Eciii 1y4 nepexoauT U3 ONTHYECKH MEHEE MIIOTHOM Cpefibl B ONTUYECKU OoJiee
IJIOTHYIO, TO. ..

a) yroJi majieHusi OoJIbIlIe yIJia MPeIOMIICHHUS,

0) yroJi najieHusi MEHbIIIE yTJia PEeJIOMIICHUS;

B) YroJj MaJ€HUs] paBEH yIi1y IPeJIOMJICHUS.

18. [ToueMy J1yu cBETa MpHU NMEPEXOAE U3 OJHOM CpelIbl B IPYTYIO MPEIOMIISETCS?
a) U3MEHSIETCA CKOPOCTh CBETA B CPE/IE;
0) U3MEHsIETCS HAIIpaBJICHUE CBETOBOTO MyYKa.

19. B kakoMm city4ae yroj najeHusi paBeH yIriry IpeOMICHUS ?
a) ecny yrou najaeHus 6nuszok k 90 rpagycam;

0) ecliu yroJi naJicHusi paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETa B JABYX CpelaxX PaBHBI.

20. Onpenenss riryOuHy BojioemMa “Ha riasz”...

a) Mbl TOYHO OIIpeAessieM II1yOuny;

0) THO KaKeTCsl HaM TTyOxKe;

B) JIHO Ka)KeTCs BCerza OJInxke K HaMm, T.€. MeJbye.

Kontponupyemsie komnerennnu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kiaoun K Tecrtam:
BapuaHT 1
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Bapuant 2

Ne ponpoca |1(2(3/4|5/6|7/8/9/1 |1 (1|1 |1 1 |1 |1 |1 1 |2

0|12 |34 |5][6[7 8|90
IlpaBuabn (a|a|0|r|06(0|a|B|r|r (0 [T (B |a |0 (0 |a | a |B B
blil OTBET 0

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyUaroIIeMycs, eciu Habpaia MeHee 8 OaJlIoB;
— «3» BBICTaBIISIETCS O0y4aromemycs, 3a 11-9 6amnos;

— «4» BoICTaBIACTCA OOyUaromemycs, 3a 12-16 6aos;

— «5» BhICTaBIIACTCA OOyUaromemMycs, 3a 6osnee 17 0anos.

3aganus 11 caMoCcTosATe IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KJIAI0B, COOOIICHU)

JIBI)KEHHE CO CKOPOCTBIO CBETA.

ITocTynarsl TEOpUM OTHOCUTEIBHOCTH U CIEJCTBUS U3 HUX.
NHBapuaHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe.
DHeprus moKos.

CBs13b MacChl M SHEPTHH CBOOOIHON YaCTHIIHI.

DN B~ WN -

KonTtponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PAaCKPBITO COAEPKaHUE MaTepuaia

YETKO Y MTPABWJIBHO JAHBI ONPEIEIICHHS U PACKPBITO COAEP)KaHUE MTOHATHM, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUIs J0Ka3aTeJIbCTBA UCIIOJIb30BaHbl Pa3IMuHble YMEHUs, BbIBO/IbI U3 HAOIIOACHUIH,
OIIBITOB

OTBET CAMOCTOSITENbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHbIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHUE MaTepuasa

B OCHOBHOM IPaBWJIHHO JIaHBI ONIPEACIICHUS TTOHSATUM U UCTIO0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTpeIeSICHNs TOHATUN HETIOJHBIE, OMYIIEHb HE3HAYUTEIbHBIC HAPYIIICHHUSI
MOCJICIOBATEIFHOCTH U3JI0KEHHU S, HEOOIBIITNE HETOYHOCTH MPU UCTIOJIb30BAHUH
Hay4YHBIX TEPMUHOB WJIA B BBIBOJAX M 00OOIICHUIX




MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MTO3UIIHS
MTOHUMAIOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHne y4eOHOTO MaTepuaa, HO U3JI05KEHO
(dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIIHHO

onpeiesIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIHCTBA BBHIBOIBI U 000OIICHUS U3
HAOJTFOACHUH, TOTYIIEHBI OIMTUOKY TP UX U3JI0KCHHUH

JOMYIIEHBI OIIMOKY ¥ HETOYHOCTH B UCIIOJIB30BaHUU HAYYHON TEPMUHOJIOTHUH,
ONPEICIICHUE TOHATUIA

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (mo3Ulus KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHe YU4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMUOKHU B ONIPEACIICHUN TOHSATUMN, TIPU UCTIOIh30BaHUHU
TEPMHUHOJIOTUH.

KonTpoabnas padora Ne 5
IIo pa3neny «Onruka»

Bapuant 1

1.Onpenenure nokazaTeinb NPEJIOMICHUSI OPraHUYECKOrO CTEKIIA, €CJIH CKOPOCTh
ceera B HEM 200000 km/c. Kakoil yroy nmajeHusi CBeTa Ha OPraHUYECKOE CTEKIIO,
ecnu yroj npenomuenus 15°7

2.IlpenMeT HaxXOIWUTCS HA PACCTOSHUM 12 CM  OT pacceuBarolle JIMH3BI,
dbokycHoe paccrosHue kotopoit 10 cM. Ha kakoM paccTOSHMM OT JIMH3BI
HaXOJUTCS U300pakeHue nmpeamera’?

3.HazoBute xapakTepHble 4YepThl siBiIeHHUS audpakiuu ceta. [lpu kakux
YCIIOBUSAX OTUETIMBO HAOIIOIAETCS ATO SABJICHHE?

4.Kakoit HanOOJBIIUN TMOPSAJIOK CIEKTpa MOXKHO BHJIETh B JUGPAKIIMOHHOM
pemétke, umeromieid 500 mtpuxoB Ha 1 MM, IPU OCBENIEHUHU €€ CBETOM C IJIMHOU
BOJIHBI 720 HM?

Bapuanr 2
1.Onpenennre CKOpPOCTH CBETAa B TUIMLEPHUHE, €CIHM IOKA3aTeNlb MPEIOMIICHUS
paseH 1,47.
Haiiure yros npeaomieHus CBeTa B IIMLIEPUHE, €CIIH YToJI najaenus pasen 60°.
2.0npenennure ONTHYECKYIO CUIIYy PACCEMBAKOLIEN JIMH3BIL, €CJIIM H3BECTHO,4TO
IpEAMET,



NOMELIEHHBIA Tiepe Hell Ha paccrosHuu 40 cM, TaéT MHHMOE H300pa)keHue,
YMEHBLIEHHOE B 4 pasa.

3.HazoBuTe xapakTepHble 4epThl siBJIeHHUsS HHTepdepeHuun cpera. [Ipm kakmx
YCIOBUAX
OTUYETIMBO HAOIIOJAETCS ITO ABJICHUE?

4.0npenenurte nepuoa TupakIMOHHON PEETKH, €CIU MPU OCBEIIEHUHU CBETOM
C JIMHOM BOJIHBI 656 HM MakCMMYM BTOPOTO TIOPSIKa BUAEH 1O yrioM 15°,

Bapuanr 3

1.Onpenenure yroa mNperoMIEHUs CBETa BO JIbAY, €CJIH YIroJl NaJcHUs
pasen 60°? TTokasarens npenomienus abaa 1,31. KakoBa ckopocTs cBeTa BO JbIy?

2.0nTrueckas cuiia coouparoliei JIMH3bl paBHa 5 armp. [Ipeamer nomectunu Ha
pacctostHuH 60 cM OT nuH3BL [ mosyduTcss u300pakeHHe STOro mpeameTa?
KakoBo yBennyeHue JIMH3bI?

3.00BsACHUTE, KaK U IOYEMY MPOUCXOAUT TU(PPAKIUI BOJIH?

4. ludppakauonnass pemérka coaepxkut 100 mrpuxo Ha | Mmm Onpenenure
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, IMaJaloIIero NEPHEeHAUKYJISIPHO Ha
IU(GPaKUUOHHYIO PEIIETKY, €CIM MaKCUMyM IIEpBOrO MOpSAJAKAa BHJIEH IOA
yriom 4°.

Bapuanr 4

1.Onpenenure yron najaeHUs CBETa Ha anMas, e€Cli yroa mnpeinomienus 15°.
ITokazarenp mnpenomiieHUs cBeta Ui anmasa 2,42. KakoBa CKOpOCTh CBETa B
anmase?

2.PaccrosiHMe MEXAy NpEeIMETOM M €ro H300pakeHHeM 72 CM. YBeIHUYCHHE
nuH3bI paBHO 3. Haitnure GokycHOe paccTosiHUE JTUH3HIL.

3.Moryr nu wuHTEephEepUpPOBaTh CBETOBHIC BOJHBI, HIYIIHE OT JBYX
AIEKTPUYECKUX JaMIioueK? OTBET MOSACHUTE.

4. Ha audpakiMoHHYIO PEMIETKY NEPHEHIUKYJISIPHO NaJaeT CBET C JJIMHOU
BoHBI 500 HM.  MakcumMyM  BTOpOro MOpsAKa HaOMomaerca NpH  yrie
nudpaxuuu 30°. Haligure nepros qudpakimOHHOM PEMETKHY.

Konrponupyemsie komnerenuuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; II.1.-11.7.;

Kpurepun ouenku:

- «5» cTaBUTHCS 3a pabOTY, BBIIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK 1 HEJOUETOB.

- «4» cTaBUTBHCA 32 PadOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUU B HEW HE
Oonee omHOU Tpy0OOIl M OHONM HETPyOOW OMMOKK W OJHOTO HeaoudeTa, He Oosee
TpPEX HEJIOUETOB.

- «3» CTaBUThCS, €CIIM CTYIECHT IPABUIBHO BBHINOJHUI HE MeHee 2/3 Bcell paboThl
WIM JOMYCTUJI He OoJiee OJHOM IrpyOOi OMIMOKM M JBYX HEJIOYETOB, HE OoJee
OoHOU TpyOOW U OojHON HerpyOol omwuOKu, HEe Ooyiee TpeX HErpyObIX OIIMOOK,
OJIHOM HerpyOoi OMMOKH U TPEX HEIOUETOB, IPU HATUYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIIU YUCIIO OLIMOOK U HEJAOUYETOB MPEBBICUIIO HOPMY OLIEHKH «3»
WJIN IPABUIBHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThI.



Pa3nen 6. JiieMeHTHI KBAHTOBOM (U3MKH
Tema 6.1. KBanToBasi ontuka
Ycrubiii onpoc (YO)

. Chopmymupyiite runoresy [lnanka.

. UTo Takoe KBaHT?

. Uemy paBHa >HEprus KBaHTa?

. Uemy paBHBI 2HEprHs, Macca, UMITYJIbC (OoTOHA?

. UTo Ha3bIBAOT ABJICHHEM BHEIIHEro ¢poTodddexra?
. Chopmynupyiite 3akonsl CTosieToBa.

. O0bsicHuTe ypaBHEHHE DHHIITENHHA A5l BHEITHETo (poToaddexTa.
. Uto Takoe kpacHas rpanuiia potodddexra?

. Kakoii potosdekt HazpiBatoT MHOTO(OTOHHBIM?
10. Kakue tumnbl poTOSIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpIyCKYyJISIPHO-BOJIHOBOM JyaIn3M?

O 00 1 O\ L W —

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Kpurepun ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COACPKAaHUE MaTepurana

YETKO M IIPaBWIHHO JAaHbI OMIPEECICHUS U PACKPBITO COJIEP>KAHUE TTOHITUI, BEPHO
HCIMOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL IOKA3aTeNIbCTBA UCTIOIB30BaHbl Pa3IMYHbIC YMEHUS, BEIBOJIbI U3 HAOIIOICHHUIA,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHEe MPUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBHO JIaHBI ONPEACICHUS MOHATUM M UCIIOJIb30BaHbl HAYUHbBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeeIeHUs TOHATUI HETIOJIHbIE, IONYIIeHbl HE3HAYUTEIbHbIC HAPYIICHUS
ITOCJICA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPH MCII0JIb30BAHUH
HAyYHBIX TEPMUHOB WJIU B BBIBOJIaX U 000OIIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MO3UIUs
TTOHUMAIOIITU )



OtmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHHE Y4eOHOIro MaTepualia, HO U3JI0AKEHO
(dhparMeHTapHO, He BCEr/a MOCIe0BaTEIbHO

OTIpEeJICICHHS TIOHATHI HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI M 0000IICHUS U3
HaAOIIOICHUM, TOMYIIEHBI OITUOKH MPU UX HU3JI0KESHUH

JIOTIYIIIEHBI OMIMOKN M HETOYHOCTH B HCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
ONPEJICIICHUE TOHATUIA

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE YU4eOHOT0 MaTepraia He pacKphITO
HE JaHBI OTBETHI Ha BOIIPOCH! HABOASAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHBI TPyObIe OMMUOKU B ONPEACICHUN OHSATUM, TIPU UCIIOIb30BaHUU
TEPMUHOJIOTHH.

3aganus s camMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIA10B, COOOIICHU)

KBanrtoBas runoresa [1nanka.

TemnoBoe U3IyyeHUE.

KopnyckynsspHO-BOJIHOBOM Ayaiu3M.

DOTOHBI.

['unotesa ne bpoisg 0 BOJTHOBBIX CBOMCTBAX YaCTHII.
CootHomienue HeomnpeneaeHHocTeil [ eiizendepra.
JlaBieHue cBerta.

XUMHUYECKOE JICVCTBHUE CBETA.

9. Omnrltel JleOeneBa u Basuiosa.

10.Dotospdexr.

11.YpaBuenue DiiHmTelina s Gororddekra.
12.BHemnmii poTodekTpudeckuii 3P hexr.
13.BuyTpennuii pororddekr.

14. Tumbl GOTOAIEMEHTOB.

15.ITIpumenenne dpotodrddexra.

PN WD =

Kontponupyemsie komnerennnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

Kpurepun ounenku:
OtmeTtka «5»
MIOJTHO PACKPBITO COJICPKAHUE MaTepHrasa

YCTKO M MIPABHUIJIBHO JaHbI OIPCACICHUA U PACKPBITO COACPIKAHUC HOHSITI/Iﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI



IJI 10Ka3aTCJIbCTBA NCIIOJIb30BAHbI PA3JIMYHBIC YMCHUA, BLIBOAbLI 13 Ha6JHOI[eHI/II71,
OITBITOB
OTBCT C&MOCTOHTGJ’IBHBIFI, HCIIOJIB30BAHbI PAHCC HpI/I06peTeHHI)Ie 3HaHU.

OtMmeTtka «4»

PacCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBHO JIaHBI ONPEACICHUS MOHATUM M UCIIOJIb30BaHbl HAyUHbBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeeIeHUs TOHATUI HETIOJIHbIE, IONYIIEHbl HE3HAYUTEIbHbIC HAPYIICHUS
ITOCJICA0BATEILHOCTH U3JIOKEHHS, HEOOIbIITNE HETOYHOCTH TIPH MCII0JIb30BAHUH
HAyYHBIX TEPMUHOB WJIU B BBIBOJIaX U 000OIIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MO3uIUs
TTOHUMAIOIITU )

OtMmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHHE y4eOHOIro MaTrepuaa, HO U3JI0KEHO
(bparmMeHTapHO, HEe BCET1a OCIe0BATEIbHO

ONpEIENICHNS IOHATUN HETOCTATOYHO YETKUE

HE UCIO0JIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BBIBOIbI U 0000ILIEHUS U3
HaOJIIOACHUH, TOMYILEHbI OLIUOKU IPU UX U3JI0KEHUH

JOTYIIEHBI OIIMOKN M HETOYHOCTH B UCTOJIB30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONpPEAEIECHUE TOHATHI

MpaBUJIbHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepyKaHHe Y4eOHOTO MaTepualia He pacKphITO

HE JlaHbl OTBETHI HA BOMIPOCHI HABO/IAIIETO M KOHKPETU3UPYIOIIET0 XapaKkTepa
JOTYIIECHBI TPYyObIe OMMOKHU B ONPEACICHUHN TTOHATUH, TPU UCTIOIB30BAHUU
TEPMHUHOJIOTHH.

JlabopaTopHblie padoThI

JlaGopaTopHnasi padora Ne 16
N3yuyenue siBieHUus BHemHero goroddgexra.

IIpudopsl: ycTpoiicTBO u3MepurenbHoe, poronpueMuuku @-8 u d-25.

Heab paGoThbl: CHATH M HCCIAEAOBATH BOJbTAMIIEPHBIE XapaKTEPUCTUKHU
(dboTodEMEHTA, ONPEICTUTh KHHETHUECKYI0 SHEPTUI0, MAKCUMAJIbHYIO CKOPOCTh H

paboTy BbIXOJ1a (POTOAIEKTPOHA U3 METAILIa, CPABHUTH TOKHM HackImeHus mpu U =
5B.



1. TEOPETUYECKAS YACTb

B cBeToBBIX sBICHUSX HAOMIOMAETCS Jyalu3M (IBOHMCTBEHHOCTH). OTa
JBOMCTBEHHOCTh IPOSBIIAETCS B TOM, YTO OJIHA CBETOBBIE SIBIIEHUSA OOBSICHSIIOTCS
BOJIHOBOW  Teopuel  cBeta  (OTpaK€HHE,  MpeJoMJIeHUE,  Au@paxkuus,
UHTEepPEpEeHIUs U Ap.); APYrue SBJICHUS HE MOTYT OBbITb OOBSICHEHBI BOJHOBOMA
TeopHe, a OOBACHIIOTCA KOPIYCKYJISIPHOU (KBAaHTOBOI) TEOpUEH CBETA, COTJIACHO
KOTOpOH CBET MpeCcTaBisieT cOO0M MOTOK YacTHIl — (POTOHOB, KaXKasi U3 KOTOPbIX
oOnafaeT ompeaesieHHON »Hepruei, maccoil u mmmynbcoM. K uucny siBiaeHui,
OOBSCHAEMBIX  KOPIYCKYJSpPHOM  Teopuei  CBeTa, OTHOCUTCSA  SIBJICHHE
dbotorpdexra.

Paznuuatror  BHemHMH W BHyTpeHHHH  (dotodaddexr. BHemHuM
dhotorddeKkToM Ha3pIBACTCA SBJICHHE HCIYCKAaHUS DJCKTPOHOB M3 BEIIECTBA
noj nevictBueM cBeta. OHO Ob10 OTKpBITO ['epriem B 1887 rogy m moapoOHO
uccienoano CronetoBeiMm B 1888 1. [lna wucciaemoBanus ¢otodrddexra
CroneroB cobupan cieayromryto cxemy (puc. 1.1). Ha cxeme meramnuueckas
nnactuHka K (porokaron) coeaguHeHa ¢ OTpUIIATENIbHBIM MMOJIIOCOM OaTapeH.

[ToJIO)KUTENBHBIN TOIIOC Yepe3 TajJbBaHOMETP COCIMHEH C METAJIMYECKOU
ceTkoil A (anoxm). O0a 3eKTpoJia HAXOAATCS B CTEKISTHHOM COCYJE, U3 KOTOPOTO
oTkauuBaetcs Bo3ayx. IIpu ocBemenun karoja (muactunbl K) cBeroM B uemnu
BO3HHMKAET TOK, KOTOPBIA PETUCTPUPYETCS ralbBAHOMETPOM. DTOT TOK IMOIYUHUIT
Ha3BaHUWE (POTOPIEKTPUUYECKOr0 TOKa (Wiu (POTOTOKA), a DIEKTPOHBHI,
BBIPBIBAEMbIE CBETOM W3 Karoja, — (GoTodnekTpoHamu. DOTOTOK MpecTaBiseT
co00i1 IBM>KEHHE K aHOY 3JIEKTPOHOB, BBILIEAIINX U3 KaToa.

CroneroB HcciaenoBail 3aBUCUMOCTh (DOTOTOKA OT BEIMUYMHBI MPHIIOKEHHOTO
HAIpsDKEHUST MEXAY aHoioM M KatonoMm. Ha puc. 1.2, @ nana BonbT-amnepHas
XapakTepucTuka (POTOTOKAa (T.€. 3aBUCUMOCTb BEIUYMHBI TOKA OT Pa3HOCTHU
MOTEHIMAJIIOB MEXKy aHOJOM U KaTOJOM MPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUAHO, YTO NpU HEKOTOpoM HarpsikeHun Uy
BeIMYMHA (HOTOTOKA JOCTUTaeT MAKCHUMaJbHOIO 3HAYEHUS U Jajiee OCTaeTcs
MOCTOSSHHOW MpU JIIOOBIX 3HAYEHMUSIX HaNpsDKeHHs. IJTO 3HAYMT, UYTO BCE
AJIEKTPOHBI, BBIPbIBAEMbIE CBETOM M3  (OTOKAToja, JOCTUTAlOT  aHOJA.
MaxkcuMaabHbIH TOK HA3bIBA€TCH TOKOM HACHILIEHUS MPHU JTAHHOM CBETOBOM
noroke ®. Ecmu u3MEHATh  BEIUMYMHY  CBETOBOIro MoTtoka @, TO Moaydyum
CEMEHCTBO KpHBBIX [JIs1 JaHHOTO doTokaTtona (puc. 1.2, 6).



[Ipu 00600mIeHNH TOTYyYEHHBIX

naHHbIX CTOJNETOBBIM yCTAHOBJICHbI ceTia

TpHU 3aKOHA BHEILIHETO

dhoroaddexra. A | » K
Ilepsoiii 3akon CroseroBa. Ilpu ¢ | >

HEU3MEHHOM CHEKTPaIbHOM | .

COCTaBE CBeTa, MaJarollero Ha

dborokaros, ¢GHOTOTOK HACHIIICHUS

IMPOIIOPIHUOHAJICH MOIIHOCTHU

[1aJar0LIEr0 Ha KaTO/ U3JIy4YeHUs, TO iy
€CThb YHCII0 DJIEKTPOHOB, J G '
OCBOOOXKJIGHHBIX CBeTOM B 1 7 o |
|
]

cekyHay w3 kKaroga ((hoTOTOK
HachIeHus |,) MpomopIroOHaIBHO

CBETOBOMY IMOTOKY D: Puc. 1.1. YcTpoicTeo 1 cxema
BKMIOYEHUS hoToanemeHTa: A- aHog;
L, =7, (1.1) K- katon;G- ranbBaHOMeTP;
- cBeTOBOW NOTOK
a
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Puc.1.2. BonbTaMnepHble XapakTrepucTK1
choTosNnemMmeHTa

Puc. 1.2. BonprammepHbie XapaKTePUCTUKH
dboToriemMeHTa

Ecnu cBeTOBO# MOTOK SIBISIETCS HEMOHOXPOMATUYECKUM (TO €CTh COCTOSIIIIUM
U3 Ha0opa pa3IUYHBIX JJIMH BOJIH, Hampumep, Oenblii CBET), Kod()PUIMEHT
MPOTIOPIIMOHAILHOCTH Y  HA3bIBACTCSI  MHTETPATBHOW  YYBCTBUTEIHHOCTHIO
dhoTokaroaa

IH
“/—6, (1.2)

u usmepsercsa B A/nm, MkA/am unu A/BT.
Ecimn karom ocBemaercs MOHOXPOMATHYECKHM CBETOM (TO €CTh CBETOM

OTpPENEICHHOW JUIMHBI  BOJIHBI), TO Y =¢¢ HA3bIBACTCS  CIIEKTPaJIbHOU

A



9yBCTBUTEIHHOCTHIO (hOTOKATO/1a. YyBCTBUTEIBHOCTh COBPEMEHHBIX (POTOKATOIOB
nocturaet 60—100 MxA/mm.

CroneroB  ycTaHOBWJI  OE3BIHEPIIMOHHOCTh  BHemHETO  (otodddexra.
[IpomMexyTOK BpeMEHH MEXIy HayajioM OCBEIICHHS U HadajioM (OTOTOKa He
npesbiraer 10° cekynny.

Bropoit 3axkon  CromeroBa. MakcuMaibHass ~ HayajabHasg  CKOPOCTH
(hOTORJIEKTPOHOB 3aBUCUT OT YaCTOTHI CBETA U HE 3aBUCUT OT €r0 UHTEHCUBHOCTH
(OT BEIUYMHBI CBETOBOIO IOTOKA), a4, CJIeJIOBAaTeIbHO, MaKCUMaJbHasl
KUHETUYEeCKass  dHeprusi  (POTODJIEKTPOHOB  3aBUCUT  TaK kK€  MOPsIMO
OPOMOPLUUOHAIIBHO OT 4YacTOThl MAaJallIero CBE€Ta M HE 3aBHUCUT OT €ro
MHTEHCUBHOCTH.

Teoperndeckoe 00bsicHEeHUE BTOPOro 3akoHa CTojieToBa MPEIoKUI ALOEpT
OiiHmreitH. OH 3anucan ypaBHEHHE HA OCHOBAHUU 3aKOHA COXPAHEHMS SHEPTUU U
ruroressl [lnanka

2
hv:A+Wg, (1.3)

rie hv — sHeprus kBaHTa CBeTa, Majaroniero Ha ¢oTokaToa (OTOIIEMEHTA;
h — mocrosianas [lnanka; v — yactora; A — paboTa BBIX0/Ia AJIEKTPOHA M3 METAJIIA;
V — CKOPOCTb 3JIEKTPOHA.

PaGora BbIxOoma A 3aBUCUT OT BBIOPAaHHOTO Marepuaja U YHCTOTHI €ro
noBepxHocTu. M3 ypaBHeHus (1.3) HalijeM KHHETUYECKYH) SHEPIUI0 BBIOMTHIX
AIIEKTPOHOB

MV- _hv—A., (1.4)

TOTJa CKOPOCTH Q)OTOBHCKTPOHOB MOJKHO OIIPpCACIUTb COOTBETCTBCHHO

_ [2(hv=A)
V_‘/—m . (1.5)

CrnenoBaTenbHO, MaKCUMallbHas CKOPOCTh BBIPBAHHBIX (DOTODIIEKTPOHOB
3aBHCHUT TOJIBKO OT YaCTOThI CBETa, BBI3bIBaIomiero spieHue gorosrddexra. Ecaun
sHeprust ¢potoHa hv Gosbiiie paboThl BbIX0OAA, TO (HOTOIIEKTPOHBI MPUOOPETAIOT
CKOPOCTb T€M OOJIBIIYI0, YeM OOJIbIIIE YaCTOTa MaJAI0IEro CBETA.

Tperuit 3akon CroneroBa. [l KaXOoro BEHIECTBA CYIIECTBYET KpacHas
rpaHuiia BHeNIHero ¢gororddexra, To €CTh MUHUMAIbHAS 4acTOTa CBETa Vo, MPHU
KoTopoi emie Bo3MokeH Qororpdext (hvy = A). Yactora Vo 3aBHCUT OT
XUMHUYECKOUN MPUPOJIBI BEIIECTBA U COCTOSHUS €r0 MIOBEPXHOCTH.

Orta yactoTa Vo (M COOTBETCTBYIOIIAs €H JJIMHA BOJHBI () Ha3bIBACTCS
«KpacHOM rpaHulei» (IJTMHHOBOJHOBOM rpaHutiei) pororddexra.



U3 popmynsl (1.4) cnemyet, 4To MpH 4acToTe V = Vo, MPU KOTOPOU 3HEPTHUs

¢doTona paBHa pabore Bbixoga hvy = A (ypaBHeHHe DWHINITEHHA I KPacHOM
2

mv
rpanuiibl GoTodPdekra), KuHeTHIECKast FJHeprust (HOTOIIEKTPOHA paBHA HYITIO =N

C
= 0. YacToTa V) ¥ COOTBETCTBYIOIIAs i THHA BOJHBI *o =, M €CThb «KpacHas
0

rpanuna» ¢ortodddexra 18 AaHHOrO BemiecTBa (C — CKopocTh cBeTa). Hibke
npuBeneHa Ta0in. 1.1 3HaYeHU IITMHHOBOJHOBOM TPAHUIIBI JISl YUCTHIX METAJLIOB
M CJIOXHBIX (DOTOKATO/IOB.

Tabnuya 1.1

3HAUYeHUs] KPACHOH I'PaHUIbI JJIs1 PAa3JTUYHBIX (POTOKATO0B

Karong A B\) Karong X ,&)
[e3uit 6200 Cepebpo 2600
Kanuii 5500 Ilnatuna 2300
Hatpuii 5500 KucnopoaHo-1ie3ueBblii 14000
[{uHk 2900 CypbMSIHO-1I€3UEBBIN 6700

N3 Ttabnuupl BUAHO, 4YTO Yy OOJBIIMHCTBA YHCTHIX METANIOB «KpacHas
TPaHUIA» JISKUT B 00J1aCTU YIbTPadUOIECTOBON YaCTH CIIEKTpA.

N3 BonbTammnepHoi xapakTepucTuku (puc. 1.2, a) BUIHO, YTO MPU OTCYTCTBUU
HANPSDKEHUST MEXKy 3JIEKTpoJiaMu (DOTOTOK HE PaBeH HYJ0. JTO O3HAYAET, YTO

QJICKTPOHLBI, BBIPBIBACMBIC CBCTOM H3 Ka4TOJad, HMMCIKOT HCKOTOPYIO HAYAJIbHYIO
2

mv
CKOpPOCTb, a CJICAOBATCIIbBHO, W KHHCTHUYCCKYIO OSHCPIUIO EK =—— Hn MOI'YyT
2

JOCTUTHYTH aHOJia 0€3 HaJINuus BHEITHETO MoJisl, 00pa3ys HauadbHBIN TOK.

UtoObl 0OCTAaOUTH WM COBCEM MPEKPATUTh ATOT TOK, HEOOXOIUMO CO3AaTh
topmoszsimiee nojie (U < 0). C Bo3pacTaHMeM TOPMO3SILEro TOJsl BEJIUYMHA
dotoToka oOcmabeBaeT MOCTENEHHO, YTO CBHUJETEIBLCTBYET O OOJBIIOM

A
U3

v

Puc.1.3. 3aBncMMocTb
3adepKMBatoLLet pasHoOCTH
NOTEHLMAIOB OT YacTOTbl
najatoLlero ceeta



pasHooOpa3uu CKOpOCTeH (DOTOANEKTPOHOB (PIEKTPOHBI OCBOOOXKIAIOTCSA HE
TOJILKO W3 TIOBEPXHOCTHBIX, HO M W3 OoJiee TIyOOKMX CJIOeB Karojaa). Eciwu

nogo6paTh Takylo pasHOCTh noTeHnuanos Uz, mpu koTopoii (JOTOTOK CTaHOBHTCS

paBHBIM HYJIIO, TO MOXHO YyTBEPXKIaTh, YTO BCE OJJIGKTPOHBI, Ja)Xe CaMble

OBICTpBIC, 3aJCP)KUBAIOTCS TOPMO3SIIUM I10JieM. Pa3HOCTh IMOTEHIMAIOB, MPH

KOTOpPOW (DOTOTOK CTAHOBHUTCS PaBHBIM HYJIIO, HA3bIBACTCS 3aCPKUBAIOIICH

Pa3HOCTBIO MOTCHIIUATIOB.
3afepKuBaromas pasHocTh /%

MOTCHIIMAJIOB SIBIISICTCS

JTUHEHHOW (PYHKITMEN 4acTOTHI

V  majalomiero  CBeTa

(puc. 1.3) eU=hv-A.
CneoBarenbHO

4 Ag Sn

2 .
MVimax _ eU,- MA)

(1.6) 2300 2400 2500 2600 2700

U3 »roro coorHomienus Puc.1.4. CnekTparnbHas 4yBCTBUTENBLHOCTL
OTIpeeNsIETCs MaKCHUMaJIbHOE ;. poTokaToaa
3HAYEHUE CKOPOCTH 17}

KUHETUYECKOUW SHEPTUU BBIPBAHHBIX CBETOM 3JIEKTPOHOB.

OKCHEPUMEHTAIBHO YCTAaHOBJIEHO, YTO CIEKTpaJibHas YyBCTBUTEIBHOCTH 7Y
3aBUCHAT OT JUIMHBI CBETOBOW BOJHBI. Ha puc. 1.4 mpuBeneHbl CHEKTpajbHbBIE
XapaKTEePUCTUKU [UIsI HEKOTOPBIX YUCTHIX MeETaJUioB. M3 pucyHka BHAHO, 4TO,
HauuMHasT OT «KPACHOM TpPaHUIBl», C YMEHBIIEHHEM A (C YyBEITUYEHUEM V)
MPOUCXOAUT BO3pACTaHHE YYBCTBUTEIHHOCTH (POTOKATO/A.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTH (HOTO3PPEeKTa HE yAAITOCH OOBICHUTD
C MTO3ULIMH BOJTHOBOW TEOPUH CBETA.

JlecTBUTENIBHO, C TOYKWM 3peHuss d3Tod Teopuu (PoTodPPeKT T0JDKEeH
HaOII01aThCs MpU 000N YacToTe (UIMHE BOJIHBI) CBETa. DHEPrus, MmoyyaeMas
AJIIEKTPOHOM OT MaJarolell CBETOBOW BOJIHBI, 3aBUCUT OT aMIUIMTYJbl BOJIHBI.
CrnenoBaTenbHO, MpU OO0 JJIMHE BOJIHBI, €CIM CBET O0JaJaeT JOCTaTOYHOM
UHTEHCUBHOCTBIO  (T. €. JIOCTAaTOYHOM  aMIUIMTYIOW), MOXHO  OXHUAATh
OCBOOOXKICHUSI DJIEKTPOHOB M3 METala U «KpacHOW rpaHuilb» (hoTodpdexra He
JIOJDKHO ObITh. [lanee, ¢ BOJHOBOM TOUYKHM 3pEHMS, KHHETHYECKas OJHEPIus
(OTOPNEKTPOHOB JOKHA OblIa ObI 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
yBEJIMYEHUEM WHTECHCHUBHOCTH €My IiepenaBaiach Obl Oombmiasi sHeprus. Ho
OMBITHl ATO HE MOATBEPKIAAIOT. MOXKHO TakKe IMOKa3aTh, YTO C BOJHOBOW TOYKH
3peHus GpoTo3P(PHeKT He MOKET ObITH OE3BIHEPLIMOHEH (UTO TPOTUBOPEUHT OIBITY ).

WNrtak: HUM HalWyue «KPACHOM TIpaHMIBI», HU 3aBUCUMOCTb CKOpPOCTH
ANIEKTPOHOB OT BEJIIMYMHBI CBETOBOIO MOTOKAa, HHU OE3BIHEPLUHUOHHOCTb
dboroaddexra HEBO3MOKHO OOBIACHUTHL BOJTHOBOM TeopuUe cBeTa. DWHINTEIH,
ucnoiib3ys treoputo [lnanka o kBanTax, npemayioxuwi B 1905 r. HoBoe oObsiACHEHHE



dboroadhdexra. OH NOPEANOTOXKHI, YTO CBET HE TOJBKO H3IydaeTcs, HO H
IOTJIOIIAETCS BEIISCTBOM OTACIBHBIMA MOPLUUSIMH — (OTOHAMH, KaXKIbId W3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e=hv, (1.7)

e vV —yacToTa csera, h = 6,625-107* J[x-c — nocrosiaHas ITnanka.

[Ipu mnaneHun mnydka (OTOHOB HA MOBEPXHOCTh METaUIa TMPOUCXOJIUT
coynapeHue (pOTOHOB ¢ anekTpoHaMu. IIpu 3ToM (POTOH OTHAAET 3IEKTPOHY BCIO
CBOIO AHEPrut0. Bo30yKIEHHBIN 3JEKTPOH, MOIYYUB OT (POTOHA SHEPTUIO, MOXKET
BBIUTU U3 MeTaya. [[puMeHUB 3aKOH COXpaHEHUs SHEPruu K 3TOMY IIpoleccy,
OliHTelH noxyuui Gopmyay (1.3)

2
hv=A+ Y
2

rae A — paborta BeIXOJA 3JIEKTPOHA U3 MeTajlia (pas3jiMyHa y pa3HbIX METAJLJIOB);
2

mv
T — KMHCTHYCCKAasd S9HCPIrus BbIPBAHHBIX 3JICKTPOHOB.

C Touku 3pCHUA KBAaHTOBOU TCOPHUHU MOXKHO OOBSCHUTH BCE 3dKOHOMCPHOCTHU

Puc. 1.5. YctponcTeo
doToanemMeHTa 1 cxema ero
BKMOYEHMS B Lenb: A — aHof;

K — katog; B — npo3padHoe

dotorpdexra. Tak, w3 dopmynsr Oitamrerina (1.3) BUIHO, YTO SHEPTHS
BBIPBAHHBIX YaCTHUI[ — 3JICKTPOHOB 3aBUCHUT IPSIMO MPOTOPIIMOHAIBHO OT YaCTOTHI



MaJal0IIEero CBeTa, TO €CTh OT YHEPrHH (POTOHOB, U HE 3aBUCUT OT HHTEHCUBHOCTH
cBera. 3akoH CrToJyieToBa: 4YeM OOJIbIIIE CBETOBOM IOTOK, TEM OOJIbIIE YHCIIO
(GOTOHOB B 3TOM TMOTOKE U, CJIEAOBaTEIbHO, OoJblIe OyIeT BBIPBAHHBIX
AJIEKTPOHOB, TO €CTh BBIIIE€ TOK HACHIIIEHUS. be3blHepUMOHHOCTh PoTor(dexTa
OOBSICHAETCS TEM, YTO I[epeJadya »HHEPruh NpH CTOJIKHOBEHHMH (OTOHA C
AIIEKTPOHOM IPOUCXOJIUT MPAKTUUECKA MTHOBEHHO.

SABnenue ¢Gotodrdpdexra MUPOKO MPUMEHSETCA B TEXHUKE (3BYKOBOE KHHO,
aBromaTtuka). Bce TexHuueckue mnpumeHeHuss (orodPpdekra OCHOBaHbI Ha
UCHoab30BaHUM  (poTodnementoB. dotosnement (puc. 1.5) cocrout u3
CTEKJISIHHOTO cocysla — OajuloHa M JBYX 3JIEKTPOJOB — Karoaa u aHoxaa. Karon
JIeJIaeTCs B BUJE TOHKOIO CJIOS METajula, KOTOPBIM IyTEM paclbUICHUsS. HAHOCUTCS
Ha TOJIOBUHY BHYTpeHHEH dactu OamioHa. OT marepuania poTOKaTo/1a 3aBUCHUT, K
KaKMM 4YacTOTaM »3JEKTPOMAarHUTHOTO M3JIy4eHHs OH OyJIeT 4YyBCTBHUTEIEH
(cmoTpute Tadu. 1.1).

IIpr noCTaTOYHOM PAa3HOCTH IOTEHIIMAJIOB MEXIy KaTOAOM M aHOJOM BCE
ANEKTPOHBI, BbUIETAIOLIKE C (POTOKaTOAa, OyayT cobuparbcs Ha aHoje. B aTom
cllyyae cujia ToKa B Mpubope OylIeT CTporo mponopuuoHaibHA UHTEHCUBHOCTH
najaromero Ha (OTOKATOJ H3Iy4YEeHHUs, NPUYEM CHiIa TOKa OyJIeT MEHSThCS
MTHOBEHHO, «0e3 mHepuun». BakyymHbIE CypbMSHO-LI€3UEBbIE (HOTOIIEMEHTHI
npu pabodem HanpspkeHuu 240 B o0nagatoT MUHMUMaIbHOM YyBCTBUTEIBHOCTHIO
80 MKA/IM. AHOJ BBINIOJHEH B BHJE KoJibIla WM CeTKH. CyIIECTBYIOT Kak
BaKyyMHbIe, TaK W Ta30HANOJHEHHbIE (OTOIJIEMEHTH.. B razoHamoJHEHHBIX
(MHEPTHBIM Ta30M ¢ gaBieHHeM 10 102 MM pT. cT.) GoTOdIEMEHTaX BEIMYKMHA
TOKa Ooybllle 32 CUET MOHHU3AIMK BBHIOUTHIMU D3JIEKTPOHAMH HEUTpaJbHbBIX
MOJIeKyJl ra3a. BHOBb 0Opa3oBaHHBIE AJIEKTPOHBI, JABUTAsCh K aHOIY, B CBOIO
ouepelp  MPOU3BOAAT  IOBTOPHYK)  HMOHHU3ALMI0.  YCWIEHHME TOKa B
ra30HaIro0JIHEHHOM doTornemente MPOUCXOUT MPONOPLUHUOHAIEHO
OCBEILIEHHOCTH M HapyIiaeTcsi 0e3bIHepUHMOHHOCTh. OO0NacTh MPUMEHEHUS TaKUX
(0TO3JIEMEHTOB OrpaHUYEHa.

Jist ycuneHust (OTOTOKOB YACTO TOJB3YIOTCS SIBJIEHUEM, MOJYyYHMBIIUM
Ha3BaHUE BTOPUYHOM 3IEKTPOHHOM 3MHUCCHHU. DTO SIBJIEHUE 3aKIIIOYAETCS B TOM,
YTO 3JEKTPOHbI, OOJaJaroNIMe JOCTATOYHOM HHEpruei, majasi Ha MOBEPXHOCTh
MeTajlla, HE TOJBKO CAMM OTPAXarTCS OT ATOM MOBEPXHOCTH, HO M BBI3BIBAIOT
HMHUCCHIO HOBBIX 3JIEKTPOHOB C 3TOW MOBEPXHOCTU. Y CHUJICHHBIH 3JIEKTPOHHBIH
IOTOK HANpaBJIAETCS HAa AMUTTEP M NPOLECC YMHOXKEHHsI IOBTOPSETCS HA BCEX
MOCJIEYIONMX 3MUTTEpax. BenuunHa BTOPUYHON HMHUCCUU XapaKTEPHU3YETCs
KO3 (UIIUEHTOM BTOPUYHOW HSMHUCCHMM O — OTHOLIEHHWEM YHCIa BTOPHUYHBIX
AJIIEKTPOHOB N, K YKCIY NMEPBUYHBIX N;, BBI3BIBAIOIINX IMUCCHUIO:

o="2. (1.8)

B 3aBrucHMOCTH OT BellecTBa U SHEPIUH NaIAI0IIHMX AIEKTPOHOB KOADPUIIMEHT
BTOPUYHOM 3MHCCUM 0 MOXET JOCTUraTh AECITH U Ooiiee. SIBIeHWE BTOPUYHOMN
AMUCCUU UCHONb3yeTcsl nisi ycuieHus ¢orotoka. Ha puc.1.6 npuBoaurcs



cxeMaruueckoe u3o0pakeHne (OTo3JIeMEHTa C OJHOKPATHBIM BTOPHUYHBIM
yCUJIEHHEM. YCTpPOWCTBO (OTO3JEMEHTa C  OJHOKPATHBIM YCUJIIEHUEM
aHAJIOTUYHO YCTPOMCTBY BaKyyMHOTro (pOTORJIEMEHTA.

CBETOUYBCTBUTENIbHBIA CJIOM, UIPAOIIUN pOJb MEPBUYHOTO (POTOKATOAA,
HAaHECEH Ha BHYTPEHHEW MOBEPXHOCTU CTEKISIHHOTO BaKyyMHOTO Oa/sIOHUMKA H
MPUCOEIMHEH K OTPUIATEIIbBHOMY TOJIFOCY MCTOYHHUKA MOCTOSSHHOTO HaIpPsHKEHUS.
Ha npoTuBONONIOKHOW BHYTPEHHEW CTOpOHE OaljloHa HAaHECeH TaKol ke
CBETOYYBCTBUTENIbHBIN clIo D. OH SBISIETCS BTOPBIM 3JIEKTPOJOM-3MHUTTEPOM.
Mexay KaToAOM U SYMUTTEPOM PACHOJIOKEH TPETHM AIEKTPOJ — aHOM, MMOTEHLIHAI
KOTOpPOTO BBIIIIE TMOTEHIMaga 3MUTTEpa. POTOANEKTPOHBI, BHIOMTHIE CBETOBBIM
IOTOKOM C Karoja K, yCKOpSIOTCS JIEKTPHYECKUM IIOJIEM M 3HAYMTENIbHAs UX
4acTh, MpoJeTas yepe3 aHoa A, TPEACTABISIONINI cCOo00M CeTKy, MpeojoyieBas
BCTPEYHOE IOJIE MEXKAY aHOJAOM M 3MUTTEPOM, MOIMAJAET HA BTOPUYHBIA 3MUTTEP
D, monyuuBUIMII Ha3BaHHE OUHOJA. BBIOUTBHIE M3 HETO AJNEKTPOHBI MEHBIIUX
CKOPOCTEM, YeEM MEPBUYHBIE, COOMPAIOTCS aHOAOM.

Ecnu kospduumeHT BTOPUYHON 3MUCCUU 3JEKTPOHOB OOJIbIIE €AUHUIIBI, TO
CWJIa TOKa B LENU aHojAa Oyner OoJblIe CHIIBI MEPBUYHOIO TOKAa C KaToja,
BBI3BAHHOTO JIEWCTBUEM OCBEILICHHUS.

Oco0eHHO BBICOKOE YCHIIEHHE JIA€T MPUOOP C MHOTOKPATHBIM YCUJIEHUEM TOKA
3a CYET BTOPUYHOM SJIEKTPOHHOW smuccuu, nu3o0peTeHHbId A.A. KyOeukum wu
MOJIYYUBIIUHM HazBaHUE (HOTOIEKTPOHHOTO yMHOXUTEN (DY) (puc. 1.7).

o}
e A
Puc.1.6. Cxema dpoTOoanemMeHTa c ycurneHmnem
choToTOKA.

K- kaTtoa; 1 - anHoa; A - adon, ¢ - cBeToOBOKM NOTOK
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Punc.1.7. Onekrprydeckad cxema oOTO3INEeKTPOHHOIO YMHOMXMTETHA.
P - cBeTOBOW NOTOK; K - boTOKaTton, 3¢, I, I3 - AMHOOLIL, A - aHo4;
D - gpenntene Hanpsa>xKeHua

Puc. 1.6. Cxema ¢oTtosnemenTa ¢ ycusienueM (poroToka:
K — xaron; | — nuaon; A — anox; @ — cBEeTOBOM MOTOK

DOTOAIEKTPOHHBIC YMHOXKUTEIIU MPUMEHSIOTCSA, TJIaBHBIM 0Opa3oMm, MIJis
M3MEPEHUsST  MaJlbIX  CBETOBBIX IOTOKOB  (aCTpOHOMHSI UM  OINTHYECKas
CIIEKTPOMETpUS) M JUIsl PETHCTPAIlMU KPATKOBPEMEHHBIX CJIA0bIX CBETOBBIX
BCIIBIIIEK (siAepHast PU3MKa U TEXHUKA).

JIro0oe n300pakeHuEe MOXKHO pacCMaTpUBaTh KaK MHOTOKAHAJBHYIO CHCTEMY
nepenayd  MHGOpMAlMM, TPUYEM YHUCIO KAHAJIOB BBIPAXKACTCS  YUCIOM
paspeniaeMbIX JIEMEHTOB MepeiaBaeMoro n300paxenus. st aToro ucnoab3yercs
Habop 10° + 10° mapanienbHBIX MUKPOKAHATIOB, KaXIbIM U3 KOTOPBIX paboTaeT
HE3aBUCUMO, KAK OTJICJIbHBIM KAHAJIbHBIN AJIEKTPOHHBIA YMHOXKUTEb.

Puc. 1.7. Dnextpuueckas cxeMa (POTOIIEKTPOHHOT'O YMHOKHUTEIIS:
@ — ceroBoit motok; K — porokaron; D1, D2, 33 — TUHOBI,
A —anon; D — genurens HapsSHKEHUS

KananpHbIil yMHOKUTETH — 3TO TPYOKa C JUIMHHOM, IPEBBIIIAIONICH AUaMETpP B
JecaTKA pa3 (OTHOIIeHHe NIUHBI K aquametpy — 50). TpyOka umeer mpoBoasime
CTEHKH, Ojarofiaps 4eMy HpHIOKEHHAs MEXAY TOPLIaMU Pa3HOCTh MOTEHIINAJIOB
Pa3HOCUTCS TOKOM IO BCEM €€ JiuHe. BHyTpM KaHama — BakyyMm. BropudHo-
ANEKTPOHHBIM SMUTTEPOM CIIyKUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpononsHoe
ANEKTPUYECKOE T0J€ BHYTPU KaHala COOOIIAeT »AJIEKTPOHY CKOPOCTh B
HaIpaBJIeHUHU K AHOJJHOMY KOHILYy TPyOKHU. DJIEKTPOH yJIapseTCsi O CTEHKY paHbIIE,
YeM BBUICTUT 4Yepe3 aHOJHOE TOpLEBOE€ OTBepcTHe. BblOuThIE TpH 3TOM

b +



BTOPHYHBIE AJIEKTPOHBI TaKX€ JBUTAIOTCS B CTOPOHY aHOJA U B CBOIO OYEpENb
CoyIapstoTcs co CTEHKOM U TaK naiee.

B kadecTBe MOKpBHITHS HCIONB3YETCA IUIEHKa METaUIMYECKOr0 CBUHIA JHOO
BaHaaueBo-pocharHoro  crekna. KosdpduuueHt  ycuwineHuss — JOCTUTaEeT
10° + 10°, muamerp Kanama — 1 MM, JymHa — 50 MM, HanpsbkeHue — okoso 2 kB. TIpu
CTOJIb OOJBIIOM YCHUJICHHHM €CTh ONMAaCHOCTh MOHHOW OOpaTHOW CBS3U: MOIAaJaHUE
WOHOB Ha BXOJ  BBbI3bIBAET ITOBTOPHBIM  3JIEKTPOHHBIA  CHUTHalL.  [[ns
npenoTBpalieHust 3Toro 3¢¢ekrTa KaHAIBHBIM 3JICKTPOHHBIM YMHOXXHUTEISIM
NpUAAIOT  M30THYTYI0 (opmy (cnupans). boapmumMu — npeumylecTBaMu
YMHOXKHUTENEH SIPKOCTH C MHUKPOKAHAIbHBIMU IUIACTUHKAMU SBISOTCA: 1) uX
KOMIAKTHOCTb U JIETKasi CTBIKOBKA ¢ OOBIYHOM (hoToanmapaTypoi; 2) ycKopsitoiee
HaIpsHKEHUE CPaBHUTEIBHO HEBEJIMKO, CXeMa NUTaHUS MPEAENIbHO IMPOCTa, HE
TpeOyeT MarHUuTHOro Tmoyisi M NoA(QOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
pa3pelleHue OIpenesseTcsl TOJBKO TeoMeTpued Habopa MMKpPOKaHajIOB, HeE
3aBHCUT HU OT HANpPSDKEHUS, HU OT yCWUJICHUS; 4) OHM HCKIIIOYAIOT JIOKAJIbHbIE
nepecBeTkd MW ocierienne HaOmogarens. MKII  oTiamgaroTcst  BBICOKOM
MEXaHUYECKOM MPOYHOCTHIO U HE OOSATCS KOHTAKTa ¢ aTMOC(EPHBIM BO3AYXOM, UX
MO’KHO IEPEHOCUTh U3 pubopa B mpuodop.

Bo3MOXHOCTM Hamiero 3peHusi paccMaTpUBAeT CHCTEMA TEIUIOBUICHUS.
TennoBuaeHrue TMO3BOJISET MOMy4YaTh BHUIUMOE H300paKEHHE 10 TEIIOBOMY
(uHppakpacHOMY) COOCTBEHHOMY WJIM OTPaKEHHOMY H3JIyYEHHUIO, K KOTOPOMY HE
YyBCTBUTENEH Haml ria3. [Ipubop, dyyBCTBUTENBHBIN K (POTOHAM, HCIYCKaeMbIM
IpU TEIUIOBOM HW3JIyYEHUH, Ha3bIBA€TCA MPUOOPOM «HOYHOTO BHUJCHUSY.
OnTuyeckue CHUTHaibl MpeoOpa3yloTcs B DJIEKTPUYECKHE, KOTOpbIE 3aTeM
YCWJIMBAIOTCS U BOCIPOU3BOJATCA B BUJE M300paKEHHs] Ha BUJCOKOHTPOIHLHOM
YCTPOWCTBE.

B 70-x rogmax OblIM CO34aHBl NPUHLUIIMAIBHO HOBBIE, 0OJe€e NPOCTHIE
YCTPOMCTBAa, B KOTOPBIX TEIUIOBOE H300pakeHue, 0e3 mpeoOpa3oBaHus B
ANEKTPUYECKUE CHUTHANBI, NMPOECHUPYETCS Ha SKPaH, IOKPBITBIA TOHKUM CIIOEM
BEIIECTBA, HM3MEHSIOLIET0 CBOM ONTHYECKHE XapaKTepUCTUKU (Ko3(dduuueHt
OTPaXEHUS WIM MPONMYCKAaHUS, WHTEHCUBHOCTh WJIH LBET CBEYEHHs) 0]
BO3/ICIICTBHEM TEIUIOBOTrO M3nmydeHus. Ha skpaHe MOXHO HaOm0naTh BUAUMBIC
n3o0paxkeHuss W ¢QotorpadupoBarb HuX. B KauecTBe TeMmIepaTypHO-
YYBCTBUTEJIBHBIX BEILECTB MCHOJIB3YIOTCS KHUAKUE KPUCTAIUIbI, KPUCTAJUIMUECKHUE
JOMHUHODOPBI, TOJTYIPOBOJHUKOBBIE TUIEHKH, TOHKME MarHUTHBIE TUICHKH.

Cucrembl TEIJIOBUACHUS NPUMEHSIOTCS i 0030pa MECTHOCTH, OXPaHbI
OKpYy>Karole cpejabl, OOHapYy>KEHUsI JIECHBIX I0XKapoB, KOHTPOJIs KadecTBa
npoaykuuu. IlpenMyIiiecTBoM CUCTEM TEIUIOBUJCHUS SIBISIETCS UX CHOCOOHOCTD
paboTaTh B J11000€ BpeMs CyTOK U B HEOIAronpUsATHBIX HOIOJHBIX YCIOBUSIX.

2. METO N3BMEPEHUA



Jlnst mpoBenenusi mabopaTopHOil paboThl HMcmoib3dyeTcss ycranoBka PIIK-10
(puc. 2.1). YcranoBKa M03BOJISIET UCCIIEIOBATH BOJIbTAMIIEPHBIE XapaKTEPUCTUKHU B
IIMPOKOM  HHTEpBaje oOcBelleHHocTeld. Ilpeaensl  u3MepeHHs  aHOOHOIO
HarnpspkeHus: B npsmoM pexume 0 = 5 B, B oOpatHom — 0 + 2,5 B. Ilpenenst
n3mepenus gororoka ot 0 10 9,99 MKA.

YcranoBka  coCcTOMUT M3  OOBEKTa  WCCIENOBAaHUA W YCTPOMCTBA
WU3MEPUTEILHOTO, BBIIIOJIHEHHBIX B BHJIE€ KOHCTPYKTHBHO 3aKOHUEHHBIX W3JIEIHH,
YCTaHABIMBAEMbIX Ha JAOOPAaTOPHOM CTOJIE M COEAMHEHHBIX MEXIy COoO0oM
ka0enem.

OO0bekTa nccae0BaHusl KOHCTPYKTUBHO BBIIIOJIHEH B BUJIE COOPHOTO KopITyca,
B KOTOPOM YCTAHOBJIEHBI OCBETHUTENb (PTyTHas jJamma) ¢ UCTOYHHKOM MHUTaHMUS,
0510k MHTEep(hEepPEHIMOHHBIX CBETOMUIBTPOB 1-4 M ycTpoilcTBa peryiaupoOBKH
ocBemieHHOCTU.  [lonmoxkenne «0»  Ojoka CBETOPUIBTPOB  COOTBETCTBYET
IOJIOKEHUIO CBeTa 0€3 CBETO(GUIBTPOB M MOXKET HPUMEHATHCA MAJIS CHSTHS
MHTETPAJIbHBIX BOJBTAMIIEPHBIX M JIFOKCAMIIEPHBIX XapaKTEPUCTHUK, a MOJIOKECHUE
«5» — mepeKpsIBACT JaMIly U HCIOJIB3YETCS JUIsl YCTaHOBKM HyJs. K xopmycy c
MOMOIIbIO KPOHIITENWHA MPUKPEIUIEH YCUIUTENh (DOTOTOKA, Ha BEPXHIOK KPBILIKY
KOTOPOT'0 YCTaHABJIMBAIOTCS CMEHHbIE (poTonpueMHUKH ¢ poTosnemenramu D-8 u
®-25. Tlpu ycrtaHoBKe (OTONMPUEMHUKOB HX NPHEMHOE OKHO COBMEMIAIOT C
BBIXO/IHBIM OKHOM OCBETHUTEJISI M 3aKPBIBAIOT MIPH MOMOIIU OJICH/IBI.

Ha nmnepenneii mnaHenum oOBEKTa MCCIENOBAaHUSA HAXOAMUTCS  CETEBOM
BBIKJIIOUATEIb C MHAMKATOPOM BKJIOYeHUs ceTh. Ha 3aaHeil maHenu oObekTa
MCCJIEI0BAHMS PACTIONOKEHBI KJIeMMa 3a3eMJICHUs, AepKaTeau NMpeloXpaHuTenei
U ceTeBOM MHYp ¢ BWiIKOW. Ha OOKOBON CTEHKE pacroIOXKEHO BBIXOJHOE OKHO
OCBETUTENII U YCTPOMCTBA JUIsI CMEHbl MHTEP(PEPEHIIMOHHBIX CBETO(DUILTPOB
pEryJIMPOBKU OCBEIIEHHOCTH. Ha OOKOBBIX HMOBEPXHOCTAX YCHUIMTENS (POTOTOKA
pacroIokKeHbl COEIUHUTENbHBIN IIHYP C pa3beMOM sl MOJKIIOYEHUS OOBEKTa

UCCJICIOBAHUS K YCTPOMCTBY MU3MEPUTEILHOMY U PErYyJISATOPHI OajaHca yCUIUTEINS
I'PYBO u TOYHO.



Puc. 2.1. YcranoBka ®IIK-10

YCTpOHWCTBO  WM3MEPHUTENBHOE  BBIIOJHEHO B BHJE€  KOHCTPYKTHMBHO
3aKOHYEHHOI0 u3Jenus. B HeM npuMeHeHa OJHOKpHCTallbHas MHKpo-OBM c
COOTBETCTBYIOIIMMH  JIONIOJIHUTEIBHBIMU  YCTPOMCTBAMH,  IO3BOJISIOIIUMHU
NPOU3BOJUTH HM3MEPEHHs] TOKa (POTOdJIEMEHTa, YCTAaHOBIEHHOTO B OOBEKTE
UCCJIEIOBAHMSI, YCTAaHABIMBATh M M3MEPATh IMUTAIOIIEE HAIpSHKEHUE Ha
doTodNEMEHTE, a TaKXK€ OCYIIECTBIATh (PYHKUMU YIPABICHHUS YCTAaHOBKOM
(ycTaHOBKAa PEXUMOB TPSIMOIO WM 0O0paTHOrO HW3MepeHus U T.1.). B cocras
YCTPONCTBA U3MEPUTEIILHOTO BXOAST TaK)K€ HCTOYHUKH €r0 MUTAHMUSL.

Ha mepenneii maHenu yCTpoWCTBa U3MEPUTEIBHOTO Pa3MEIIEHbI CICIYIOIINE
opranbl ynpaBieHuss W uHAukanuu: kHomka [IPAMAS-OBPATHAA c
COOTBETCTBYIOIIMMH MHAMKATOPAMH — MPEJHA3HAYECHA JUUISl BKIKOYEHUS NIPSMOI0 U
o0paTHOTO PEXKUMOB U3MEPEHHs; KHOMKU «+», «-» 1 CBPOC — npeaHa3zHaueHsbI
Ui PETyJUPOBKH HaIpsDKeHHs Ha (OTodjeMeHTe U ero cOpoca B HOJb;
MHIUKATOpsl B M MKA — mpeaHazHayeHbl JUIsl MHAWKAUUW 3HAYEHUN BEJIUYMH
HaTpsHKeHUs: Ha GOTORIeMEHTE U POTOTOKA B MPOIIECCE PaOOTHI.

Ha 3agHeit nanenu ycTponCTBa U3MEPUTEIBHOTO PACIIOI0KEHBI BBIKJIKOYATEIb
CETb, «xnemma 3a3eMyeHHMs, JepKaTeiad OpeloXpaHutenedl  (3aKpbIThI
MPEIOXPAHUTENbHON CKOOOM), CeTeBOM MIHYp C BWIKOM W pa3beM IS
MOAKJIIOYEHUS] 00BEKTa UCCIIETOBAHMS.

YcTpoiicTBO U3MEpPUTENbHOE MPU TTOMOIIM CETEBOr0 IMIHYpa MOAKII0YACTCS K
cetn 220 B, 50 I'mm.

3. BBIIIOJIHEHUE PABOTbI



3.1. BkI0YUTH NPUOOPHI B CETh.

3.2. VYCTaHOBUTH B MOJOXKEHHE «5» OJIOK CBETO(UIBTPOB U PETYISATOPAMU
OanmaHca YCWIMTENS «Ipy0O» M «TOYHO» OTPEryJIMpOBaTh IMOKAa3aHUs
BOJILTMETPA U MUKpOAMIIEPMETPA 10 HYJIS.

3.3. Jlatb J1amMie OCBeTUTEJIS NPOrpeThes B TeueHue 15 MUHyT.

3.4. VYcranoButs cBeTopmibTp 1 (A =407 HMm).

3.5. CHATb  BOJBTAMIIEPHYIO  XAPAKTEPUCTUKY TPU  MAKCUMAIBHOU
OCBEIICHHOCTU (KpaiiHee MOJIOKEHHUE KOJIbLIA YCTPOMCTBA PEryIMpPOBKU
OCBEIICHHOCTU MpPH €ro MOBOPOTE MO YAaCOBOM CTPEINKE) ISl MPSIMOTO
HaNpsHKEHUs, TaHHbIE 3aHeCTH B Tadu. 3.1.

Tabnuya 3.1
uBj| o0 /|05] 10| 15207125 ] 30135 40| 45| 50
I, MxkA

3.6. HaxaTb KHOIIKY «cOpPOC» U YCTAHOBUTH 0OpaTHOE HANPsHKEHHUE.

3.7. VYMEHBIINUTH TOK JI0 HYJISl U ONPEJEIIUTh 3aIuparoliee HanpsKeHue.

3.8.  CHATb BOJBTaMIIEPHYIO XapaKTEPUCTUKY MPH MAKCUMAIIbHON OCBEILIEHHOCTH
JUTst 0OPaTHOTO HATIPSKEHUSI, TAHHBIC 3aHECTH B Ta0I. 3.2.

Tabnuya 3.2
U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5
I, MkA

3.9. [Ilponenath myHKTHI 3.5—3.8 111 MUHUMAJIbHOW OCBEILIEHHOCTH (KpaiiHee
MOJIO)KEHUE KOJIbLIAa YCTPOMCTBA PETYJIUPOBKH OCBEIIEHHOCTH NIPHU €ro
OBOPOTE MPOTUB YACOBOU CTPEJIKH).

3.10. IToctpouts rpaduxu 3aBucumoctd |=f(U) nna makcumanbhol U
MUHHMMAaJIbHOM OCBEIIEHHOCTEN Ha MIJJTUMETPOBOM Oymare.

3.11. Ycra"oButh cBeTOPUIBLTD 4.

3.12. Ilpoxgenarb nyHktel 3.5-3.7 m 3.9-3.10 ana cBerodunvTpa 4
(A =578 um).

3.13. Cpasuuts ais ceerodmibTpoB 1 u 4 Toku Hackimenus npu U =5 B.

3.14. OnpenenuTh KHHETHUECKYIO OJHEpruto  (QorornekTpoHa i 1

ceeropuapTpa mo ¢opmyine [ =eU, rme e — 3apsm dieKkTpoHa,
U — 3anuparolnee HanpsHKeHUe.




3.15. OnpenenuTh MaKCUMaJIbHYIO CKOpPOCTh (oroanekTpoHa st 1

2eU
cBeTOQUIBTPA IO GOPMYIIE Vipygx = +/—— » TAE M — Macca dIEKTPOHa.
m

3.16. Onpenenuth paboTy BBIXOAA (POTOINEKTPOHA H3 MeTamia s 1

hc
cBeToQuibTpa 1o Gopmyne A= T—GU , rjie h — mocrosiaHas [lnanka,

(- CKOpOCTh CBETa B BaKyyMe, A — JITTHHA BOJIHBI.

3.17. Omnpenenuth KpacHyto rpanuity ¢potodrddexra mo popmyne vy = PR

IIpumeyanus:

1. InuHBI BOJH MpomyckaHusi UHTephEepeHIIMOHHBIX cBeTOGuIbTpoB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax ykazaHbl HOMEpa
CBETO(PUIBTPOB, YKa3aHHbIE HA YCTAaHOBKE.

2. 3HaK «MUHYC» TIpU 0OpAaTHOM PEKMME U3MEPECHHS HE MHAUIUPYETCH.

3. PexuMm paOOThl yCTAaHOBKHM MPEPBIBUCTBIA — uepe3 Kaxkaple 45 MHUHYT
paboThI 1enaeTcs nepepbiB Ha 15-20 MUHYT.



4. KOHTPOJIBHBIE BOIIPOCHI

1. Kakoit ¢dotoapdexr nHazpiBaeTcss BHEmHUM? OCHOBHBIE 3aKOHBI
BHemHero ¢horodddexra.

2. OObsicHUTh 3aKOoHBI (oTodd(PexTa ¢ TOYKU 3pPEHUS KBAHTOBOMU
TEOPHH.

3. MoxHO 11 00BACHUTH POTOAIP(DEKT C TOUKH 3pPEHUS KIACCUUYECKON
AJIEKTPOIMHAMUKH?

4. Ha3BaTp THIBI POTORJIEMEHTOB.

5. JlaTh omnpezneneHusl CBETOBOrO MOTOKA, OCBEIIEHHOCTH, CHJIbI CBETA.
CdopmynrpoBaTh 3aKOHBI OCBEILIEHHOCTH.

6. Urto Takoe BTOpMYHaAsg OJEKTpOHHAs »muccusa? KoHcTpykius

(hOTORIEKTPOHHBIX YMHOXKHUTEIIEH.

KonTtponupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OreHKa «5» CTaBUTHCS, €CIIU YYAIIUICS BBIMOJIHIET padoTy B MOJTHOM 00bEME C
cOOJIIOICHUEM HEOOXOJUMOM  TIOCEOBATEILHOCTA IPOBEJECHUS] OIBITOB U
U3MEPEHUHN;  CaMOCTOSATENIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJMMBIC
000py1I0BaHUE; BCE OIBITHI MPOBOJIUT B YCIIOBHSIX U PEKUMaX, 00€CTICUMBAIOIINX
MOJIyYeHHE MPABUIIBLHBIX PE3yJIbTATOB 1 BBIBOJIOB; COOJIIOAACT TPEOOBAHUS MPABHUII
0€30IacCHOCTH TPY/a; B OTYETE MPABWIHLHO M aKKYpPaTHO BBIMOJHSICT BCE 3aIlHCH,
TaOIUIbI, PUCYHKH, YEPTEKH, TpapUKH, BHIYHCICHHUS; IMPABUILHO BBHIOIHSIET
AHAJIU3 MTOrPENTHOCTEN.

— OneHka «4» CTaBUTCS, €CIU BBINOJHEHBI TPEOOBAHUS K OLEHKHU «5», HO ObUIU
JOMYUIEHbl J1Ba-TPU HeAouera, He Oosiee OJHOM HErpyool OMIMOKM W OIHOTO
HeJ04eTa.

— Ormenka «3» cTaBUTCA, €clid padOTa BBINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONM YacTH TaKOB, IMO3BOJISAECT MOJIYYUTh MPABWIbHBIE PE3YyJbTaThl U
BBIBOJIBI: €CJIM B XO/I€ MPOBEICHUSI OTbITA U U3MEPEHUM ObLTH JOIMYIIEHBI OIUOKH.
— Ormenka «2» CTaBUTCS, €CIM paboOTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4YacTh pabOT HE MO3BOJISAT CJENIaTh IPaBUJIbHBIX BBIBOJIOB: €CJIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHS, HAOJI0ICHUS TTPOU3BOIUIINCH HEPABUIIBHO.

Tema 6.2. ®u3uka aToMa 1 AaTOMHOIO SIAPa
Ycrublii onpoc (YO)

1.B yem 3akmrouaercs sIBIEHUE PaIUOAKTUBHOCTH?
2. KakoBa nipupojia pau0akTUBHOTO U3TyUCHHUS ?



3. Harmmmmre 3aK0H paguoakTUBHOTO pacnaa.

4. Yto Ha3bIBAIOT MIEPUOAOM MoJIypacnaga’?

5. KakoBbI yCTpOKCTBO U AciicTBUE KaMepbl BuibcoHna u cuetunka I'eiirepa?
6. Pacckaxxute o Mmozenu sigpa no MBanenko - I'eitzenoepry.

7. UTO HA3BIBAIOT MACCOBBIM YHCIOM?

8. Kak omnpeaensroT n1e@eKT Macchl U SHEPTHUIO CBA3M sSapa?

9. Uto Takoe saepHas peakuus?

10. YTo mOHUMAIOT MOJ UCKYCCTBEHHOM PaIMOAaKTUBHOCTHIO?

11. Kakyto siAepHyI0 peakifio Ha3bIBaIOT IEITHOM?

12. JlaiiTe MOHATHE KPUTUUECKON MACCHI.

13. Pacckaxure 0 NOJyYEHUH U IPUMEHEHUHN PAJHOAKTHUBHBIX U30TOIOB.
14. Pacckaxxurte 0 mepCreKTUBAaX Pa3BUTHUSL ATOMHOM SHEPTETUKHU.

15. Kakoe Ononoruyeckoe BO3/1eHCTBUE OKA3bIBAIOT PAIHMOAKTUBHbBIE U3TYUSHHUS
Ha KUBOU OpraHu3M?

16. Kakue yacTuiibl Ha3bIBAIOT 3JIEMEHTAPHBIMA?

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COJEPKaHUE MaTepHraia

YETKO Y MTPABWJIBHO JAHBI ONPEIEIICHHS U PACKPBITO COAEPKaHUE MTOHATHM, BEPHO
UCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUIs 10Ka3aTeJIbCTBA MCIIOJIB30BaHbl Pa3IMuHble YMEHUs, BbIBO/IbI U3 HAOIIOACHUIH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIH30BAHbI paHee MPUOOPETECHHbIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHuEe MaTepuasa

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeeICHUs TOHATUI HETOJHbIC, TOMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MIOCJIEIOBATEIFHOCTH U3JI0KEHHU S, HEOOIBIITNE HETOYHOCTH MPHU UCTIOJIb30BAHUH
HAay4YHBIX TEPMUHOB HJIA B BBIBOJAX M O0OOIICHUIX

MPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (Mo3uLus
MOHUMAIOIITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIep KaHHe yueOHOro MaTepuaia, HO U3JI0KEHO
¢dbparmeHTapHO, HE BCET/1a MOCIEA0BATEIHHO

OTIpE/ICTICHUS TIOHATUI HEIOCTATOYHO YETKHE

HE HUCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI M 000OIIEHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OITMOKH MPU UX U3JI0KECHUH



JIOTIYTIIEHBI OMMOKN M HETOYHOCTH B MCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIeHUE TIOHATUI

MPAaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (o3ULMs KPUTHUK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE YU4eOHOT0 MaTeprajia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO XapaKkTepa
JIOTIYTIIEHBI TPYOBIC OIIMOKHU B OMPEICIICHUH TOHATHH, TTPU UCTIOJIb30BaAHUH
TEPMUHOJIOTHH.

TectupoBanue (T)

1. Kak Ha3pIBaeTCss MUHUMAaNTbHAS TIOPITUS YHEPTUH, KOTOPAS U3TYJaeTCs WIH
MOTJIOIIAETCS TEJIOM?

a) aToM

0) KBaHT

B) KOpIYCKyJia

r) ahup

1) KBapK

2. Kto oTkpsut hoTosnekrpudeckuii 3¢ dext 6611 B 1887 romy (...)? Ko B 1888—
1890 rogax aKcriepuMeHTAIBLHO HCCIea0BaT GoTodeKTpruuecKuid 3pdekr (...)?
KTto BeIMOTHMI HanboJiee mojHOe uccaeaoBanue sBiaeHus Gororddekra (...) B
1900 r.?

a) I'. I'epu; A. Croneros; M. [1nank

0) A. Oitamreiin; I'. I'epu; A. Ctoneros

B) I'. T'epui; A. Crosneros; ®. Jlenapy

r) A. Ditamreiin; A. Croneros; @. Jlenapn

1) A. Croneros; I'. I'epu; A. DiHIITENRH

3. 13 vero cocrour siapo aroma?

a) IPOTOHOB

0) PJIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) JIEKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kakoil U3 JaHHBIX BEJIUYUH IPONOPLIHOHAIBHA JHEPIUs KBAHTA?
a) JUTMHE BOJIHBI.

0) JacToTe KoJicOaHu.

B) BPEMEHU U3ITyUYEHHUS.

I') AJEKTPUUECKOMY 3apsiiy sSapa.

1) CKOPOCTH (pOTOHA.



S5.5IBiIeHME HCTTyCKaHUA 3JIEKTPOHOB BELMIECTBOM IO JEUCTBUEM
ANEKTPOMArHUTHBIX U3TyYCHUN HA3BIBACTCS:

a) DJIEKTPOJIU3.

0) porocunTes.

B) poToaPpdekt

I') SJEKTPU3aLUs.

1) yaapHasi HOHU3aIusl.

€) peKOMOUHAIIHS.

6.1Ipeuoxu sepHyo MOJIENb CTPOCHUS aTOMa!
a) JI. Tomricom.

0) D. Pezepdopn

B) A. bekkepensb.

r) B. I'eitzenOepr.

n) H. bop

7.0mnpenennure, B KaKUX U3 MEPEUUCIEHHBIX HUKE COCTOSIHUM BEILIECTBO MOKET
WCITyCKaTh JUHENYAThIN CIEKTP U3IYyYEHHUS?

1. TBEpIOE COCTOSIHUE MPU BBICOKOW TeMIIEpaType

2. )KUJKOE COCTOSIHHE ITPU BBICOKOW TEMIIEpaType

3. ra3000pa3HOE COCTOSIHUE MIPU BBICOKOM TeMIepaType

4. ra3000pa3HoOe COCTOSIHUE ITPU HU3KOM TeMIiepaType

a) TOJbKO 1.

0) TOJIBKO 2.

B) TOJIBKO 3.

I') TOJBKO 4.

1) B coctosausx 1 u 2.
€) B cocTostHUsX 3 U 4.
) B JITFOOOM COCTOSIHUH.

8. Uto Takoe o-u3nydeHue?

a) DJIEKTPOMAarHUTHBIE BOJIHBI
0) [ToTox HEUTPOHOB

B) [ToTOK MpOoTOHOB

r) [ToToK simep aTOMOB renus
1) HET IPABUIILHOIO OTBETA

9. YUto omnpenenser aTOMHBINA HOMEp dJIeMeHTa Z?
a) CKOJIBKO B s1Ip€ HaXOJIUTCS SJIEKTPOHOB

0) CKOJIBKO B fAJIp€ HAXOAUTCS HEUTPOHOB

B) CKOJIBKO B SIJp€ HAXOJUTCSI TaMMa-KBaHTOB

I') CKOJIBKO B SJIp€ HAXOJIUTCS IPOTOHOB

1) 3aTPYIHSAIOCh OTBETUTH



10. Yro Takoe nepuoj nonypacmnana T-paguoakTUBHBIX siiep?

a) BpeMsi, B TEUCHHE KOTOPOIr0 YHUCIIO PAJAMOAKTUBHBIX sJIep B 00paslie
yMeHnbIaercs B 10 pas

0) BpeMmsi, B TCUEHHUE KOTOPOTO YUCIIO PaJIMOAKTUBHBIX SEp B 00Opasiie
YMEHBIIIAETCS B 2 pa3a

B) BPEMsi, [I0 HCTEUCHHH KOTOPOTO B PaJHOAKTHBHOM 00Pas3Iie OCTaHeTCs V2
PaMOaKTUBHBIX SIJIEP

I') BpeMs, B TeYEHUE KOTOPOTO YHCIIO PaIMOaKTUBHBIX siiep B 00pasiie
ymenbInaetcs B 50 pa3

1) 3aTPYyAHSIIOCH OTBETUTH

11.13 aToMHOTO siipa B pe3yibTaTe CaMOIPOU3BOJILHOTO MPEBPAILECHHUS BBUIETENI0
AP0 aToMa Tefusi. DTO OTHOCUTCS K CIEAYIONIIEMY BHY PaJHOaKTUBHOIO
pacnaza:

a) anbda-pacna.

0) Oera-pacma.

B) raMMa-U3JTyuYeHHUE.

I') IPOTOHHBIN pacnaj

1) TBYXIIPOTOHHBINA pacmai

12.Koa¢dhunueHT nponopliuoHaTbHOCTH MKy SHEPIUel KBaHTa U YaCTOTOM
KoJIeOaHMi Ha3bIBACTCH:

a) noctossHHast bonplmana.

0) mocrosinHas PunGepra.

B) IIOCTOSIHHAsI ABOTapo

r) nocrosinHas @apanes.

n) moctosinHas [Lmanka

13. Yto Takoe KpUTHYECKAs Macca BelecTBa?

a) HaMMEHbIIIasl Macca JIETSIIErocs BeleCcTBa, MPU KOTOPOH yKE MOXKET
POTEKATh LICTHAs s/IepHast peaKIus JeICHUS

0) Macca AeJSIIIerocs BeIecTBa, paBHas MOJISIPHOM Macce ATOTO BEIeCTBa
B) Macca JIeJISIIEerocs BEeIeCTBa, MOJHOCThIO 3aMOJHAIONIAs aKTUBHYIO 30HY
peakTopa

') Macca JCJISIIerocs BeecTna, paBHas 235 kr

1) 3aTPYIHSIOCH OTBETUTH

14. Yto u3 HUKE NEPEYUCICHHOTO MOXKET OBITh 3aMEIJTUTEISIMU HEUTPOHOB B
AJIEPHOM peakTope?

a) TsbKenas BoAa Wi rpadur

0) 0op wiu KaaMui

B) ’K€JI€30 UJIN HUKEIh

r) OETOH UJTK TIECOK

1) 3aTPYIHSAIOCh OTBETUTH



15. Uccnemyemsrit o6pasert, comepxkamuii N paoaKTUBHBIX s7Ep, CHavana
oxnaxnaarT 10 —40 °C, a 3aTeM momMeniaroT B MarHuTHoe nose. 3MeHuTes au npu
3TOM KOJIMYECTBO PaJMOAKTUBHBIX sI/IEp, KOTOPbIE pAaCaInuCh 32 BpEMs, PaBHOE
IBYM IleprojaM Ioiypacrnaaa?

a) U3MEHHUTCS HE3HAYUTEIHHO

0) U3MEHUTCS TOJBKO MPHU OXJXKIECHUU 00pa3iia

B) M3MEHHUTCSI TOJIBKO TTPH BHECEHWH B MarHUTHOE T0JIC

I') I3BMEHUTCS, €ClIM 00pa3el] CHavaia OXJIaJnuTh, a 3aTEM BHECTH B MAarHUTHOE
nosue

1) HE U3MEHUTCS

Kontponupyemsie komnerennnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiaoun K Tecrtam:

Ne Bonmpoca 1/2(3/4/5/6/7(8|9 10|11 |12/13|14|15

IpaBuwibHblid |6 [B|B|O|B|(O|B|F | [0 |a |0 |[a |a |1
OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyUYarOIIEeMyCs, €Il Habpaia MeHee 5 0aJlioB;
— «3» BbICTaBIIsIETCA 00yUaronieMycs, 3a 8-6 0aJLIOB;

— «4» BbICcTaBIsIETCS 00yUaroniemycs, 3a 9-11 6anios;

— «5» BBICTaBIISIETCS 0OyUaroniemycs, 3a 0osee 12 6amios.

3aganus 11 caMoCcToATe ILHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUI)

Pa3BuTHe B3rIs10B Ha CTPOEHUE BEIIECTRA.
Mopenu cTpoeHHs1 aTOMHOTO siIpa.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpaX BOJIOPO/IA.
SInepnas Mozenp aToma.

OmneiTe 3.Pe3epdopaa.

Mogens atoma Bogopoaa no H.bopy.

KBanToBbIe noctynarsl bopa.

Jlazepsl.

9. PaanoakTUBHOCTD.

10.3ak0H paiOaKTUBHOTO pacraja.
11.PagrioakTUBHBIE PEBPALLICHMUSI.

12.Cnioco0b1 HAOIIOIEHUS U PETUCTPAIIUU 3aPSKEHHBIX YaCTHII.
13.9ddexT BaBunosa - Ueperkona.

o B L =



14.TTonyyeHnne paIMOaKTUBHBIX U30TONOB U X NPUMEHEHHE.
15.buosnornueckoe qeUCTBUE PaMOAKTUBHBIX U3ITyUEHHM.
16.OnemMeHTapHbIE YaCTULIBI.

KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COJEPKAHUE MaTepHraia

YETKO Y MTPABWJIBHO JAHBI ONPEIEIICHHS U PACKPBITO COAEPKAaHUE MTOHATHM, BEPHO
UCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUIs 10Ka3aTeJIbCTBA MCIIOJIB30BaHbl Pa3IMuHble YMEHUs, BbIBO/IbI U3 HAOIIOACHUIH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIH30BAHbI paHee MPUOOPETEHHbIE 3HAHUSI.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHuEe MaTepuasa

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeeeHUs TOHATUI HETIOJHbIC, TONMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MIOCJIEIOBATEIFHOCTH M3JI0KEHHU S, HEOOIBIITNE HETOYHOCTH MPHU UCTIOJIb30BAHUH
HAay4YHBIX TEPMUHOB HJIA B BBIBOJAX M O0OOIICHUIX

MPaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (MO3uLUs
MOHUMAIOIITUH)

OtMmetka «3»

YCBOEHO OCHOBHOE COJIep KaHHe yueOHOro MaTepuaia, HO U3JI0KEHO
¢dbparmeHTapHO, HE BCET/1a MOCIEA0BATEIHHO

OTIpe/IeTICHUS TIOHATUI HEIOCTATOYHO YETKHE

HE HUCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI M 000OIIEHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OITUOKH MPU UX U3JI0KECHUH

JOIYIIEHbI OMMOKHA ¥ HETOYHOCTH B UCTIOJIB30BAaHUN HAYYHON TEPMUHOJIOTHUH,
OIPEICIICHUE TTOHITHM

MPaBIJIbHBIE U YETKHE OTBETHI HA BOMPOCH HABOJSALIETO M KOHKPETU3UPYIOIIETO
xapakrtepa (mo3UlMs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIEp)KaHHE Y4eOHOTO MaTepualia He PacKphITO

HE JIJaHbI OTBETHI HAa BOMPOCHI HABOISIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMUOKHU B ONIPEACIICHUHN TOHSATUM, TIPU UCIIOIb30BaHUU
TEPMUHOJIOTUH.



JlabopaTopHbie padoThI
JlaGopaTopHnast padora Ne 17
N3yyenue TpEeKoB 3apssKEHHBIX YaCTHUIL 110 TOTOBBLIM (poTOrpadpusam.

[leab: OOBSCHUTH XapaKTeP IBIKCHUS 3apsKCHHBIX YaCTHII.
OoGopynoBanme: dotorpaduu TPEKOB 3apSHKEHHBIX YaCTHUI, MOJYYEHHBIX B
kamepe BuiibcoHa, my3sIpbKOBOM Kamepe U (POTOIMYITECHH.

Teopernyeckoe 060CHOBaHHE

[Ipu BeIMOTHEHUW AaHHOM JTa00paTOPHOI pabOTHI CiIeayeT MTOMHUThH, UTO:
a. JUIMHA TpeKa TeM OoJibllie, YeM OO0JIbIle SHEPTUsl YACTHUIII (U YeEM
MEHBIIIE NIOTHOCTh CPE/IbI);

b. TOJIIINHA TPCKa TCM 6OJ'II>IH€, yeM OOJIbIIe 3apAn 4aCTulbl 1 YCM
MCHBIIC €€ CKOPOCTh,

C. MpH ABMKCHUU 3aPSKCHHOM YaCTUIIBI B MATHUTHOM IT0JIE TPEK €€
MOJIy4aeTCs] HCKPUBJICHHBIM, IIPUYEM PaIUuyC KPUBU3HBI TPEKa TEM
OoJipIe, YeM OOJIBIIIe Macca M CKOPOCTh YaCTHUIIBI M YeM MEHBIIIC e¢
3apsl MOAYJIb HHIYKITUH MarHATHOTO TTIOJIS:

d. yacTuua ABUTaNach OT KOHIIA TpeKa ¢ OOJIBIIUM PaJNnyCOM KPUBU3HBI K
KOHILY C MEHBIIMM PaJuyCOM KPUBHU3HBI (pauyc KPUBU3HBI IO Mepe
JBVKEHUS YMEHBIIACTCS, TAK KaK U3-3a COIPOTUBIICHUS CPENIbI
YMEHBILIAETCS CKOPOCTh YACTHUIBI).

Ilo PAIOK BbLINNOJHCHUSA paﬁoTBI

3adanue 1. Ha nByx u3 Tpex NmpeAcTaBiIeHHBIX BaM (oTorpaduii (puc. 1,
2 u 3) nu300paxeHsl TPEKH YaCTHII, ABMKYIINXCS B MATHUTHOM TIOJIE.
Vkaxure Ha kakux. OTBET 00OCHYWTE.

3adanue 2. Paccmotpure oTorpaduio TpEKOB 0-4acTHII,
JBUTABIIMXCS B Kamepe Bunbcona (puc. 1), 1 oTBEThTE Ha
JAaHHBIE HIDKE BOTIPOCHI:

1. B xakoM HampaBli€eHUU ABUTAINUCH O.-YACTHUIIbI?

2. JlivHa TPEKOB O-4aCTUI IPUMEPHO OJInHaKoBa. O
YEeM 3TO TOBOPUT?

3. Kak MeHsu1ach TOJIIMHA TPEKA M0 MEPe IBHXKEHUS
yactul? Uto u3 3Toro ciegyer?




3aodanue 3. Ha pucynke 2 nana gororpadus
TPEKOB (-4acTHll B kamepe BuinbcoHa,
HaxOJUBIICHCS B MATHUTHOM TIOJIE.
Omnpenenute 1o 3Toi pororpaduu:
1. TloueMy MeHSITUCH paguyc
KPUBU3HBI U TOJIIINHA TPEKOB IO
Mepe IBUKECHUS 0-4aCTHIL?

2. B Kaky CTOpOHY JABUTAJIUCh YaCTHUILIbI?

3adanue 4. Ha pucynke 3 gana gororpadus Tpeka 3JeKTpoHa B
My3bIPbKOBOM KaMepe, HAXOAMBIIEHCS B MAarHUTHOM 1osie. Onpeaenure mno
aTo# hoTorpadumu:

1. Tlouemy Tpek umeet hopMy criupaiu?

2. B xakoM HampaBJICHUU JBUTAICS 3JIEKTPOH?

3. YUTO MOIJIO NOCTYKUTh IPUIHMHON
TOTO, YTO TPEK JIEKTPOHA HA PUCYHKE
3 ropas3ao IIMHHEE TPEKOB Ol- YACTHI]
Ha PUCYHKE 2

KonTtponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OreHKa «5» CTaBUTHCS, €CIIU YUAIIUNCS BBITOJIHIET padoTy B MOJTHOM 00bEME C
COOJIIOICHUEM HEOOXOJUMOM IOCTAE0BATEILHOCTA IIPOBEJCHUS OIBITOB U
W3MEPEHUN;  CaMOCTOSATEIIbHOM  pallMOHAJIbBHO  MOHTHUPYET  HE0OXOIuMBbIe
000py/TI0BaHKUE; BCE OIBITHI MPOBOJIUT B YCIIOBHAX U PeKUMaX, 00€CTICUMBAIOIINX
MTOJTyYeHHE TIPABUIBLHBIX PE3yJIHTaTOB U BHIBOJIOB; COOJIFOAACT TPEOOBAHUS TIPABHII
0e30macHOCTH TPyJAa; B OTYETE MPABUIIBHO M aKKYpPaTHO BBHITIOJHSET BCE 3aIliCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUUCICHUS; MPABUILHO BBIMOTHSICT
aHaJIu3 MOTPEITHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBAHUS K OLCHKH «S5», HO OBLIH
JOMYILEHbl JIBAa-TpU HeJoueTa, He 0oJiee OJHOW HErpyooil OmMOKH W OJHOTO
HeI04eTa.



— Omenka «3» cTaBUTCA, eclii paboTa BBIMOJHEHAa HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOM YacTH TAaKOB, MO3BOJISIET MOJIYYUTh MPABWIbHBIE PE3YJIbTAThl U
BBIBO/IbI: €CJIM B X0/I€ MPOBEJICHUS ONbITA U U3MEPEHUM ObUIH TOMYIIEHBI OIIUOKHU.
— OrmeHka «2» CcTaBUTCS, €CIM padOTa BBIMOJHEHA HE MOJHOCThIO U 00BEM
BBITIOJTHEHHOM 4YacTu pabOT HE MO3BOJIAT CJENIaTh MPaBWIbHBIX BBIBOJIOB: €CIIH,
OTIBITHI, UBMEPEHUS, BBIYUCIICHHU S, HAOIIOICHUS TTPOU3BOIUINCH HEMPABUIILHO.

KourpouabHasi padora Ne 6
ITo pa3neny «JjieMeHTbI KBAHTOBOW QU3NKH»

Bapuanr 1.
JlaiiTe XxapakTepucTUKy (PU3UUECKOTO SIBJICHUS: aHHUTHIISALIMSL.
JlaiiTe XapakTepUCTUKY 3aKOHA PaJMOAaKTUBHOTO pacmnaa.
Kakyro MakCUMaJIbHYI0 KHHETUYECKYIO SHEPTHUIO UMEIOT AJIEKTPOHBI, BBIPBAHHbIE
13 OKcuaa Oapusi, mpu 00JIydeHUu cBeToM ¢ yactoToit 1015 I'u?

Bapuanr 2.
JlaliTe XapaKTepUCTHUKY TUIAHETAPHON MOJIENIA CTPOEHHUS aTOMA.
JlaiiTe XxapakTepucTuKy (PU3MUYECKOro ycTpoicTBa: (POTOIJIEMEHT.
AKTHBHOCTH PaJIJMOAKTUBHOIO 3JIEMEHTA YMEHbIIMIACH B 4 pa3a 3a 8 cyTok. Halitu
MepUo NoJrypacnaza.

Bapmuanr 3.
JlaliTe XapaKTepUCTUKY MOJIENIA CTPOEHUS aTOMHOTO SIApA.
JlaiiTe XapakTepucTuKy Teopuu DiHIITeHHa 1t poTorddexTa.
Haiitu yactoty uzinydenus, Mmacca ()OTOHOB KOTOPOTO paBHA MAcCe MOKOs
AneKTpoHa?

Bapuanur 4.
JlaliTe XapakTepUCTUKY KBAaHTOBOW MOJIEJIM CTPOEHHUSI aTOMA.
JlaiiTe XapaKTepUCTUKY TEOPUH OTHOCUTEIIBHOCTH.
Haiitu snepruro csa3u sapa aeurepus 21H?

Bapmuanr 5.
JaiiTe XapakTepucTuKy (PU3MUECKOr0 SIBJICHUS: TEPMOSIICpHAs PEaKIIUsL.
HaiiTe xapakTepucTuky (pU3MUecKoro ycrpoicTpa: kamepa Bunbcona.
Omnpenenute 3HEPrut0 POTOHOB, COOTBETCTBYIOIIMX HarOoOIee IJTMHHBIM BOJHAM
BUJIMMOM YacTu cniekTpa 760 HM.

Bapwuanr 6.
JlaiiTe xapakTepucTuky pu3ndeckoro siBjaeHus: GoTodPdexr.
JlaiiTe xapakTepucTuky (hU3M4ecKoro ycTpoicTa: cuétuuk [ eiirepa.
Hanumure peakiuto, ecau npu 6ombapaupoBke 6opa 105B nelitponamu u3
oOpa3oBaBIIIerocs siApa BEIOpAchIBaeTCs alb(a-dyacTuIa.

Bapuanr 7.
JaiiTe XapakTepucTUKy (PU3UUECKOro SIBJICHUS: PaHOAKTUBHOCTbD.
JlaliTe xapakTepucTUKy (PU3MUECKOr0 YCTPOICTBA: Jla3ep.
Haiitu kpacHyto rpanuily ¢potodddexra 1ist Kanus.



Bapuanr 8.
JlaliTe xapakTepucTuKy runoressl [lnanka.
JlaliTe xapakTepucTUKy (PU3UUECKOr0 YCTPOICTBA: SIACPHBIA PEAKTOP.
Kakas sHeprus BeLaensieTcs Mpy peaKinuu:
31H + 21H 42He + 10n?

Konrponupyemsie komnerenuun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

- «5» cTaBUTHCS 3a pabOTY, BBIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK 1 HEJOUETOB.

- «4» cTaBUTBHCA 32 PadOTY, BHIMOJIHEHHYIO MMOJHOCTHIO, HO MPU HAJIMYUU B HEW HE
Oomnee omHOU Tpy0OOIl M OHOM HETpyOOW OMMOKK W OJHOTO Heaouera, He Oosee
TpPEX HEJIOUETOB.

- «3» CTaBUThCS, €CIIM CTYIECHT IPABUIHHO BBHINIOJHUI HE MeHee 2/3 Bcell paboThl
WIM JOMYCTUI He OoJiee OJHOW IpyOOl OMMOKM M JBYX HEJIOYETOB, HE OoJee
OoHOU TpyOOW U OoHON HerpyOoi omwuOKu, He Ooyiee TpeX HErpyObIX OIIMOOK,
OJIHOM HerpyOoi OMMOKK U TPEX HEIOUETOB, IPU HATMYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OLIMOOK U HEJOUYETOB MPEBBICUIIO HOPMY OLIEHKH «3»
WIN IPABUIBHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThI.



Tabanna 3 - Popma nHPOPMANMOHHON KAPTHI 0aHKA TECTOBBIX 3aJaHUI

HaumenoBanue Bcero KomnuectBo dhopm T3 KonTponupyemsie
pasznenos T3 OTtkpbITOrO | 3aKpHITOTO Ha Ynopsnouenue KOMIIETEHIINU
THIIA THIIA COOTBETCTBHUE
Pa3zgen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
J1.6.; M.1.-M..6.;
IT1.1.-I1.7.; TIK 3.1
Pa3nea 2. MoaekyaspHas 2 2 OK 01-OK 07; JI.1.-
(usuka u 0CHOBBI JI.6.; M.1.-M..6.;
TePMOAUHAMHUKH I1.1.-11.7.; 11K 3.1
Paznen 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOIMHAMHUKA JI1.6.; M.1.-M..6.;
IT1.1.-11.7.; IIK 3.1
Paznen 4 Kosedoanus n 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-11.7.; IIK 3.1
Pa3nea 5. OnTuka 1 1 OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
IT1.1.-11.7.; IIK 3.1
Pa3znen 6. DineMeHThI 1 1 OK 01-OK 07; JI.1.-
KBaHTOBOM (pu3UKHU JI.6.; M.1.-M..6.;
I1.1.-11.7.; IIK 3.1




Ilepeuens Bonpocos (3agau)
JJIS IIPOMEKYTOYHOM aTTecTAaluM (IK3aMEH)

Teoperuuyeckune BONpPOCHI
1. Mexanuueckoe aABWwkeHUE. OTHOCUTENBHOCTh ABMKEHUA. CHCTEMa OTCYeTa.
MarepuanbHas TOUKA.
2. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHBbIE NBIKEHHS ((PopMysbl U
rpad Ky, OMMMCHIBAIOIINE TAHHBIE TBYKCHHS ).
3. JIBmKeHHe N0 OKPYKHOCTH C IOCTOSTHHOM IO MOAYJIXO CKOPOCThI0. KnHemaruka
JIBI>KCHUS KOJIECHOM Taphl.
4. Cuna. Macca. 3akoHsl HproToHa.
5. 3akoH BCeMUpPHOTro TAroreHus. I'paButanmonHoe nose. Cuna Tspkectu. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuna TpeHus.
7.  HWmmnynbc Tena. 3aKOH COXpPAaHEHUS UMITYJIbCA U PEAKTUBHOE IBUKEHUE.
8. Pabora m MomHOCTh. MexaHuueckas 3Heprusi U €€ BHIbI. 3aKOH COXPAaHCHUS
SHEPIUH.
9. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU Ta3a.
10. OObsAcHEHHE arperaTHbIX COCTOSIHMM BEIIECTBA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MTPECTABIICHUN.
11. TemnepaTypa, Kak Mepa CpeOHEd KHUHETUYECKOW OSHEPruh XaoTHYHOIO
JBUKEHUS MOJIEKYJI. TepMouHaMuyecKkas mkana Temneparyp. AOCOIIOTHBIN HYJIb.
12. Mopgens naeansHoro raza. OcaoBHoe ypaBHeHue MKT.
13. HaceollieHHbIE U HEHACHIILIEHHBIE MMapbl. BaxxHOCTh BO3AyXa.
14. Mopgens ctpoeHust kuakocTH. IIOBEpXHOCTHOE HATSXKEHHME M CMadyUBaHHUE.
Kanumnsipasie saBieHusl.
15. Mopens ctpoenus TBEPABIX Tell. MexaHnYeCcKue CBOMCTBA TBEPABIX TEI.
16. BuytpenHss odHeprus © crnocoObl €€ u3MeHeHus. [lepBwlii  3aKoH
TEPMOJUHAMUKHU.
17. Ilpuanun perictBus terioBor MamuHbl. KITJ[ TerutoBoro asuraress.
18. B3aumojeiicTBUE 3apsSKEHHBIX TEN. DJIEKTPUUECKUN 3aps. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsa.
19. 3akoH KyrnoHa. DieKTpryeckoe MoJie U ero XapakTepUCTHKHU.
20. DnekTpuueckas €EMKoCcTh. KoHaeHCAaTOPHI.
21. TlocrosHHBIA 3mekTpudyeckuil TOK. CHila TOKa, HaNpsHKEHUE, BJIEKTPUYECKOE
CONPOTHUBJICHUE.
22. [lapamienbHoe U MOCIEI0BATEIbHOE COEUHEHHE POBOTHUKOB
23. 3akoH Oma jJ1s ydacTka 1enu v noiHoi nenu. 3/C ucTouHuka Toka.
24. PaboTa u MOITHOCTh MOCTOSIHHOTO TOKAa. 3akoH J[>koyis-JIeHia.
25. IlonynpoBOAHUKH. CoOcTBeHHas u MpUMECHasI MIPOBOIMMOCTH
MOJTYTIPOBOTHUKOB
26. MarnutHoe nosie. MarHuTHOE MOJie MOCTOSTHHBIX MATHUTOB U MarHUTHOE T0JIE
MPSMOTO TOKa.
27. HWuaaykuus MarHUTHOTO MOJist. MarHUTHBIN OTOK.
28. Cwuma Ammnepa. 3akoH Ammepa.



29. SBneHue 3NEKTPOMArHUTHOM MHAYKIWU U 3aKOH 3JIEKTPOMArHUTHOW UHIYKIIHH
®dapaes.

30. IlpaBuio Jlenua.

31. BuxpeBoe 35eKTprUUeCcKOE TOJIE.

32. Camoumnaykuus. DIC camouHnykuuu. MHAYKTUBHOCTh. DHEPrUusi MarHUTHOIO
TOJISL.

33. MexaHuuyeckue Kojie0aHus U UX XapaKTEPUCTUKH.

34. CBoOonHbIE U BhIHYXJEHHbIE KojeOanus. Pezonanc. Konebanus MOCTOB.

35. IlpeBpaiiieHne sHepruu MNpy KojedaTeIbHOM JBHKCHUH.

36. Mexannueckue BOJHBI. Buapl BOTH XapaKTEepUCTHKHU BOJIH. 3BYKOBBIC BOJIHBI.
37. CBoOOmHBIE PNIEKTPOMArHUTHBIE KOJieOaHus B KOHType. [IpeBpaienue sHeprun
B KoJieOaTenbHOM KOHTYpe. @opmyna TomcoHa.

38. IlepeMennslii Tok. [lomydyeHue nmepeMeHHOTo TOKa

39. AKTUBHOE CONPOTHUBIICHUE B LIETIH TIEPEMEHHOI0 ToKa. JleHcTByOIME 3HAYCHUS
TOKa W HanpsipKeHHsl. MOIHOCTh NEPEMEHHOTO TOKA.

40. Karymika MHIYKTUBHOCTH B IIETIH IIEPEMEHHOTO TOKA.

41. KoHnaeHcaTop B LIeNU IEPEMEHHOTO TOKA.

42. Tpancdopmarop. [lepenaua u pacnpeneneHue 3IEKTPOIHEPTUN.

43. DNeKTpOMarHuTHOE T0J€ U  JJIEKTPOMAarHuTHbie  BOJHBL.  CKOPOCTH
AIEKTPOMArHUTHBIX BOJIH.

44. Ou3n4ecKue OCHOBBI PAIMOCBS3H.

45. DnexkrpoMarHuTHasi mpupoga cBeta. CKOpOCTh cBeTa. 3aBUCHUMOCTh MEXKITY
JUTMHHOM BOJIH M YaCTOTOM AJICKTPOMArHUTHBIX KOJICOaHHUH.

46. 3akoH OTpakeHUs U MpejomiieHus cBeTa. [loiHOe oTpakeHue cBeTa.

47. WutepdepeHius cera, IMPpaKuus CBETa.

48. ucnepcus cBera.

49. llonspuzanus cera.

50. IlIxana >eKTPOMarHUTHBIX U3TyYEHUN.

51. KBanToBas npupona ceera. KBanrosas runoresa [lnanka.

S52.dotodddexT, ero 3akonnl. [Ipumenenne pororddexra.

53. YpaBHenue DitHmTeiHa A1 poTodrddekTa.

54. Mopens atroMa Pesepdopaa u bopa. YpoBHu sHepruu B atome. M3nyueHue u
MOJIOLICHUE 3HEPrur aToMoM. KBaHTOBaHME SHEPTUH.

55. IlpuHuun nercTBUS U UCTIOJIB30BAHUE JIa3epa.

56. PaanoakTUBHBIE U3JIYyYEHUs U UX BO3JCHCTBHUE HA )KUBBIE OPTaHU3MBI.

57. CocraB atomHbIX saep. SnepHele cuibl. Jlepekr macchl. DHEprus CBS3U
aTOMHBIX sIJIEP.

58. SlnepHple peakmuu. DHEPreTHYCCKUH BBIXOJ sAepHON peakuuu. lLlemHas
peaKkuus ACICHHUS.

59. TepmosaepHble peakuun



KauecTBeHHBIE 3a1a4N
1. Bemocuneguct enmer mo poBHOW mnpsimou gopore. Kakme neranum Benocuriena
JIBUKYTCSI OTHOCUTEILHO 3€MJIM 10 MPSIMOJIMHEHHBIM TPACKTOPHSIM, a KaKhue — I10
KPUBOJIMHEVUHBIM?
2. OT Kakoil CKOpPOCTM — CpEOHEW WM MIHOBEHHOM —— 3aBUCHUT CTEIICHb
HOBPEX/ICHNUS aBTOMOOWISI MpPU aBApUMHOM CTOJKHOBEHUHM C MPENATCTBUEM Ha
CBOEM ITyTH?
3. /[IBa moe3na uayT HaBcTpeuy ApYT APYTY: OJAMH — Pa3rOHSAETCS B HAIIPABICHUU Ha
ceBep; JIPYyroil — TOPMO3UT B IOKHOM HampaBieHUH. Kak HampaBiieHbl YCKOPEHUS
I10€310B?
4. Tpu Tena OporieHsl Tak: NepBoe — BHU3 0€3 HayalIbHOM CKOPOCTHU, BTOPOE —
BHHU3 C HAa4YaJbHON CKOPOCTBIO, TPEThe — BBEpX. OIMHAKOBBI JI YCKOPEHHUS 3THUX
Ten?
5. SABisieTcs M JIMHEWMHAs CKOPOCTh IMOCTOSSHHOM BEJIWYMHOMW MPU PABHOMEPHOM
JIBUKEHUU TENA 10 OKPYKHOCTH?
6. [louemy Henp3s mepederaTs yIHIly mepei OJIM3K0 UAYIINM TpaHcmopToM? B uem
NPUYKHA TOTO, YTO BOJUTEINH HE MOXKET Cpa3y OCTAaHOBUTH aBTOMAIIIUHY?
7. bapon MroHxray3eH yTBepxAasl, YTO BbITAIIMI caM ceOst u3 0010Ta 3a BOJIOCHI.
O60cHOBAaTh HEBO3MOKHOCTB ATOTO.
8. Teruioxoxa Mpu CTOJIKHOBEHHH C JIOJAKONH MOXET IMOTONHTH €€ 0€3 BCSIKUX st ceds
noBpexaeHnid. Kak aTo cormacyercs ¢ paBeHCTBOM MOJYJIEN CUIJI B3AMMOJAECUCTBHUS?
9. Kakas cuna 3actaBisieT 3eMITt0 U IpyTHUe TUIAHETHI IBUTAaThCs BOKpYT ConHua?
10.Mexny nByms TelamMu JEHCTBYET CUJa BCEMUPHOTO TAroreHus. Eciam maccy
OJIHOTO M3 TeJl YBEJIWYUTh, HANPUMEP BJBOE, a PACCTOSIHUE MEXIy TelamMu
COXpPaHHUTh MPEKHHUM, TO H3MEHUTCS JM CWJIA TATOTEHUA Mexay HumHu? Ecmu
U3MEHUTCSA, TO KaK?
11. [IpuTsruBaeTcs u 3eMJsl K BUCSIIEMY Ha BETKE sIOJIOKY?
12.Wmeet 1m Bec OpycoK, Jiexanuil Ha crone? [lagarommii co ctona?
13. Tlouemy majmarOT HA 36MITFO KarUTH JTOXs1, KPYITMHKH Tpajia?
14.Korga BO3HHKAIOT CHUJIbI TPEHUS MOKOS? CHIIBI TPEHHSI CKOJIBKEHHSI? CHIIBI TPEHUS
KayeHus?
15.1IpuBenuTe npuMepsl, KOraa TPEHUE BPEAHO U KOT1a MOJIE3HO.
16. Ha cronuke B BaroHe moesjaa JiexxaT KopoOka koHdpeT u s61moko. [louemy B
Hayasie JBMDKEHHs S0JOKO TMOKATUIOCh Ha3aj (OTHOCHTENIBbHO BaroHa), a KopoOka
KoH(]eT ocTtaiach Ha MecTe?
17. Tlouemy mynsi, BbUICTEBINAs U3 PYXKbs, HE MOXET OTBOPUTH MABEPb, HO
npoOuBaeT B HEMl OTBEpCTHE, TOT/Aa KaK JIaBJICHUEM Maliblia JIBEpb OTBOPUTH JIETKO,
HO MpOJIeTaTh OTBEPCTHUE HEBO3MOXKHO.
18. CoBepmaer 11 padOTy CHJIa TSAXKECTH, JEHCTBYIOLIAs HA KHUTY, JIEXKAIIYI0 Ha
croJie?
19.Manbuuk B ogHOM ciyyae npomena 100 M, a B IpyroM — mpoOexkall Takoe ke
paccrosinre. OIMHAKOBBIE JIU MOLTHOCTH OH pa3BUBaN?
20. Kamenp OpomieH BepTUKaJIbHO BBepX. Kakue mpeBpalleHus 3HEpruu
MIPOUCXOJAT MPU NOJIETE KAMHS?



21. JlerkoBoil U Tpy30BOM aBTOMOOMIM JIBHUXKYTCS C OJMHAKOBBIMH CKOPOCTSIMHU.
Kaxkoit n3 Hux o6aaeT 60JbIIeld KHHETUYECKON YHEPTrUei?

22. Boyma KMOUT B OTKPBITOM cocyle. M3MeHuTcs m Macca dKUAKOCTH BO BpEMs
KUIIEHUA?

23. Uem oOBsICHSIETCS pacHpoCTpaHEHUE B BO3JyXe 3alaxoB OEH3MHA, yXOB U
JIPYTUX BEILECTB?

24.Kak U3MEHUTCS JaBJICHUE UJEATBHOIO ra3a NpH YBEJIMYEHUU KOHLIEHTPALMU €ro
MOJIEKYJI B 2 pa3a, €cliu CpefHsis KBaJpaTHU4Has CKOPOCTb MOJIEKYJ OCTAaeTCs
HEU3MEHHOW?

25.Ha uTo pacxoayeTcsi 00JbIli€ PHEPTUU: HAa HATPEBAHUE BOJbI UJIM aTFOMUHHUEBOU
KACTPIOJIU, €CJIM UX MACChl OJJUHAKOBBI?

26. Tlouemy sxene3HbIC M€Y CKOpEE HArpeBalOT KOMHATY, YeM KUPIHUYHBIC, HO HE
TaK J0JTr0 OCTAKOTCS TEIJIbIMU?

2'7. MoXHO JT1 B METHOW KaCTPIOJI€ paCIlJIaBUTh CTATBHYIO JIETAIh?

28. B kxakom ciayyae MOKHO MOJYYUTh OOJIbIlIee KOJTUYECTBO TEIUIOTHI: Cxkurast 1 Kr
OeH3uHa WK 1 KT KaMEHHOTO yTrJis?

29. Kak ¢ mnoMouipl0 KOMHATHOTO TEpMOMETpa ONPEEIUTh OTHOCUTEIbHYIO
BJIAXKHOCTDH B IIOMEIIICHUU?

30. Ilouemy npu nepeBo3Ke OCH3MHA U APYTUX JIETKO BOCIUIAMEHSIOIIUXCS BEIIECTB
K LIUCTEPHE NPUKPEIUISIIOT METAIUIMYECKYO LIETIh, KACAIOUIYIOCS 3eMJIn?

31. . Kak W3MEHMTCS CHJIa B3aUMOJEUCTBHS JABYX TOUYEUYHBIX JIIEKTPUUYECKUX
3apsiIOB MPU  YMEHBIIEHUW PACCTOSHUS MEXAy HUMH B 2 paza? BriOepute
[IPaBUJIbHBIA OTBET.

32.Pa3Mepsl MEAHOTO U KEJIE3HOTO MPOBOAOB OJIMHAKOBBI. COMPOTUBIEHUE KAKOTO
poBoJ1a OOJIbIIIE?

33.HampsixkeHre Ha KOHLIAX NPOBOJHHMKA yBenu4ywid BABoe. Kak m3MeHWnach cuia
TOKQ, POTEKAIOLIEr0 B IPOBOJIHUKE?

34.YeM onacHO KOPOTKOE 3aMbIKAHHE 3JIEKTPUUYECKUX TPOBOIOB?

35.1IpuBenuTte MpUMEpPHI UCIIOJIH30BAHUS TEIUIOBOTO IEHCTBUS TOKA B OBITY.
36.I1locnenoBarenbHO COECIMHEHHBIE MEAHAs M JKEJE3Has MPOBOJIOKH OJMHAKOBOM
JUIMHBI W CEUYEHMS TMOJKIIYEHb K aKKyMylsTOpy. B kakoill W3 HUX BBIIEIUTCS
OoJbIIEe KOJIMYECTBO TEIIOTHI 38 OJJUHAKOBOE BpeMsi?

37. lloueMy BOKpyr 3JIEKTPOJMTA HET S3JEKTPUUYECKOTO MO, XOTS BHYTPHU €ro
UMEIOTCS 3apsKEHHBIE NOHBI?

38.Kakoro tuma — 31eKTpOHHAS WIH JAbIpOYHasi — OYJIeT MPOBOIUMOCTh T€pMaHuUs,
€CJIM K HeMy JT0OaBUTh B HEOOJBIITNX KOJTUYECTBAX ITHHK?

39. Kak B3auMOAEICTBYIOT TOKH, HAPaBJIEHHbIE TaK, KaK YKa3aHO Ha pUCYHKE?

a 6
40. Kak u3menntcs cuna Amnepa, IeUCTBYIONIast Ha MPSMOJIMHEHHBIN MPOBOIHUK C
TOKOM B OJHOPOJHOM MAarHUTHOM IOJIE TIPH YBEJIMYECHUH CUJIbI TOKA B IIPOBOJIHUKE B
3 pa3a? [IpoBOAHUK PACIIONIO0KEH NEPHEHAUKYISIPHO BEKTOPY UHIYKIIHH.

41.Kakue 3arpyAHEHMs] BCTpeTuia Obl AJIEKTPOTEXHHUKA, €ciii Obl BO3AYyX ObLI
XOPOIIXUM ITPOBOJHHUKOM DJIEKTpUYECTBA?



42.Kak U3MEHHTCS Cuja, JEHUCTBYIONIasl HA NPSIMOJIMHENHBINA MTPOBOAHUK C TOKOM B
OJIHOPOJHOM MAarHUTHOM IIOJIE€ NP YBEJIMYEHUU WHIYKIMU MArHUTHOTO MOJSl B 2
paza? [IpoBOIHUK PacoNOKEH MEPIECHANKYISIPHO BEKTOPY UHAYKIUU.

43.B 37eKTpUYECKYIO LIENb BKJIOUEHA KATyIIKa, MO KOTOPOW IMPOITyCKAKOT CHayasa
MOCTOSIHHBIM, a 3aTéM IEPEMEHHbIM TOK. B KakoM cilyyae KarTyllKa Harpeercs
OompuIe?

44.00BSICHUTE IPOUCXOKICHUE COJIHEUHBIX U JIYHHBIX 3aTMEHUMH.

45.M3mMepenus mokasainy, 4To JUIMHA TEHHW OT IpeaMera paBHa ero Bbicore. KakoBa
BbIcoTa CoOJHIIa HAJl TOPU3OHTOM?

46. Ha pucynke m3o0pakeHO MPEIOMJICHHE JIyda CBETa Ha TPaHMIIE ABYX CPE/l.

Kakas cp€aa ONTUYCCKHU OoJiee TuioTHAA?
I I

/

i
! II

1

47.Yron MexIy MaJalliuM U OTpaxEeéHHbIM Jydamu coctaBisger 50°. Ilox xakum
YIJIOM K 3€pKally aJaeT CBET?
48.KakuM 00pa3oM yCTpaHSIOTCA TAaKWE HENOCTATKW IJa3a, Kak OJU30pPYKOCTb U
JTATbHO30PKOCTH?
49.00bsacHHTE, YEM BbI3BaHA PaJy’KHas OKPACKa MbUIbHBIX ITy3bIpeii?
50. Kakum o0pazomM MOXHO OOBSCHUTh OTKJIOHEHHE KOMETHBIX XBOCTOB IpHU
MPOXO0XKJAeHUU KOMeThl BOIU3u CosHua?
51. JlaBneHue cBeTa Ha YEPHYIO MOBEPXHOCTh B JIBAa pa3a MEHbIIE, 4YEM Ha
oenyto. [louemy?
52. Ilpu 6e300sauHoM HeOe HOUYM OOBIYHO XOJOJHEE, YeM IPH O00JadHOM.
[Touemy?
53.KakoB cocrtaB u3oronoB HeoHa “’Nej, *'Nejp m *Nej? UYTo XapakTepHO s
M30TOMOB OJJHOTO 3JIEMEHTA?

PacuéTHble 3a1a4un
1. ABTOMOOWIIb yAalIleTCsl OT MOCTa, JBUTAsiCh PAaBHOMEPHO U
MPSMOJIMHEMHO CO CKOpPOCThbIO 72 kKM/4. Ha KakoM paccTOSIHUM OT MOCTa OKa)KeTcCs
aBromoOuib yepe3 10 ¢, eciii B HaYaJIbHBI MOMEHT BPEMEHHM OH HaXOAMWJICS OT HETO
Ha pacctossHun 200 m?
2.KakoB Moynb BeKTOpa YCKOpPEHHUS aBTOMOOWIS MPU TOPMOKEHHM, €CIHU TpH
ckopoctu 108 KM/4 BpeMs IOJIHOTO TOpMOXKeHHs 15 ¢?
3. DIIEKTPONOE3 ], OTXOIAIINN OT CTaHIIMH, B TeueHue 0,5 MUH aBUTAII-
cs ¢ yckopenueMm 0,8 m/c’. Onpenenure myTh, KOTOPBIHA OH MPOIIE

Qs M/cgl}
CKOPOCTb B KOHIIE 3TOT'O MyTH.
4. Pacckaxkute O JBW)KEHUW Tena, rpaduk mpoe o |
KOTOPOTO U300pakeH Ha PUCYHKE. 1
5. Pacckaxure o MABWKEHWU Tena, Tpaduk mpo

KOTOPOTO U300PaKEH Ha PUCYHKE 0 £ o



Uy, M/ch
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6. Teno ynano c BbICOTBI 45 M. Onipeaenute BpeMs MaICHHUS.
7. ABTOMOOUJIb ABMKETCS IO 3aKPYTJICHHIO JOPOTH paauycoMm 120 m
CO CKOpOCThIO 36 kM/4. UeMy paBHO IIEHTPOCTPEMHUTEILHOE YCKOPEHUE aBTOMOOMIISA?
8. Cuma 60 H coobmaer temy yckopenme 0,8 wm/c’. Kakas cuna
COOOIIUT 3TOMY TeJly YCKOpeHHE 2 M/c>?

9. [Ipyxxuna ¢ xodddunuentom xectkoctu 100 H/m mopn nevictBuem
HEKOTOpPON CHUJIbI yAJIMHUIACh Ha 5 cM. KakoB KOd(pPUIIMEHT >KEeCTKOCTU APYrou
IPYKUHBI, KOTOpAas MO ACHCTBUEM TOU K€ CUJIbI YITTMHUAIIACH HA 1 cM?

10. KakoBo paccrosinne mexay mapamu maccodl 100 Kr kaxaslil, eciu
OHM IPUTATUBAIOTCS APYT K APYyTy ¢ cuioi, pasHout 0,01 H?

11. Bec nepepsinnoro siuka 400 H. UToOb! ero cIBUHYTH ¢ MeCTa, T0-
TpedoBasiock npuiioxuTh cuity 200 H. Onpenenure kodpPpuuueHT TpeHus.

12. JIBa mIapuka OJWHAKOBBIX MAacC PAaBHOMEPHO KaTATCS IO CTONY.
CkopocTh mepBoro mapuka 1 M/c, CKOpocTh BTOpPOTO Imapuka — 2,5 m/c. UMiynsc
KAKOT0 IIapuKa OO0JbIlIe U BO CKOJIBKO pa3?

13. Omnpenenute paboTy, COBEpIIaEMyIO IIPU MOAbEME TeJla MacCol 4 KT Ha BBICOTY
120 cm.

14. CamocBan npH nepeBo3ke rpysa passuBaer momHocTh 30 kBt. Kakas pabota
COBEpILIACTCA UM B TeueHUe 45 MUH?

15. Ha npyxune noasemieH rpy3 300 kr, nox AeCTBUEM KOTOPOTO OHA yIJIMHUIIACH
Ha 6 cM. OnpenenuTe 3HEPruto 1ehOPMUPOBAHHON MPYKUHBI.

16. Kamenb, OpOIIEHHBIN ¢ MMOBEPXHOCTH 3€MJIA CO CKOpOCThio 10 M/c, B BepxHel
TOYKE TPACKTOpUU 00ajall KUHETH4ecKoW sHeprueir 5 JIx. Omnpenenuts maccy
KaMHS.

17. Teno GporieHO BepTUKAIBHO BBEPX cO CKOpocThio 20 M/c. Ha kakoii BbICOTE €ro
KUHETUYECKasi SHEprusi OyIeT paBHa MOTEHIUATBLHOMN?

18. Omnpenenure Maccy OgHON MOJIEKYJTY BOJIBI.

19. B cocyae Haxomutcsa ra3 npu temreparype 273 K. Onpepenurte cpelHIO0
KMHETUYECKYIO SHEPTUI0 Xa0TUYECKOTO JBUKEHUS MOJIEKYJI rasa.

20. [IBa 0MHAKOBBIX TOYEYHBIX 3apsija B3aMMOJEHUCTBYIOT B Bakyyme ¢ cuioi 0,1
H. Paccrostnue Mmexay 3apsaamu paBHO 6 M. HailTu BeTuuuHy 3TUX 3apsioB.

21. B Hekortopoil Touke mosig Ha 3apsa 3 HKu geiictByer cuma 0,6 mxH. Haiitn
HaIPsHKEHHOCTD IOJISI B 3TOM TOUKE.

22. B nacnopre xonaeHcaropa ykazano: «150 Mmx®, 200 B». Kakoit HauOonbimumi
JOIyCTUMBIHN 3JIEKTPUUECKUN 3apsi MOXKHO COOOIIUTh JAHHOMY KOHJeHcaTany?

23. Haiimure »SKBUBAJIEHTHYIO €MKOCThb cXembl, eciu C=2MkD,
Cs=3MkD

24. Konpencaropy emkoctbio 10 Mk® coobmumnu 3apan 4 MxKin. Kakos
3apsKEHHOTO KOHJIeHcaTopa?




25. ConpoTHBJIEHHE AOMUHHMEBOTO MpoBoja mmHoM 0,9 kM u cedyennem 10 mm>

paBHO 2,5 Om. OnpegenuTte ero yAeiabHOE COMPOTUBRIICHHE.

26. PaccuuraiTe cuiny TOKa, NPOXOJSIIETO IO MEAHOMY npoBoay mHOU 100 M u
IUIONIAbIO MOIEPEYHOro ceuenus 0,5 MM” py Hanpsbkenuu 6,8 B.

27. Omnpenenure CONMPOTUBIECHUE 3JEKTPUUECKOM JIaMIIbl, CHJIa TOKAa B KoTopou 0,5
A nipu Hanpspxkenuu 120 B.

28. Haiiaute conpoTuBieHne 0OMOTKHA aMIiepMeTpa, Crujla Toka B KOTOpoit paBHa 30
A nipu HanpsbkeHuM Ha 3axkumax 0,06 B.

29. Haiigure ob6miee conporuBieHue 1emnu, eciau Ri= 4 Om, Ry
Rs=11 Om.

30. Axxymynsarop motonukina umeer J/C 6 B u BHyTpeHHEe
OMm. K Hemy nogkiiroueH peocrar conportusiieHneMm 5,5 Om. Ha
peocrare.

31. Omnpenenute cUiIy TOKA MpU KOPOTKOM 3ambikaHuu Oatapeiiku ¢ 9JC 9 B, ecnu
IIpY 3aMBIKaHWUM €€ Ha BHEIIHEE conpoTuBIeHre 3 OM TOK B LN paBeH 2 A.

32. B cnupanu 3J€KTPOIUIMTKH, BKIIOYEHHOW B pO3ETKYy C HampsikeHnueM 220 B,
npu cune Toka 3,5 A Beigenwiock 690 kJlx Ternorbl. CKOJIBKO BpeMeHH Oblia
BKJIFOYEHA B CETh IUIUTKA?

33. KakoBa MHAYKIHSI MArHUTHOTO MOJI, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
nerctyer cuna 0,05 H? Jlnuna akTuBHOW 4acTu mpoBoaHMKa 5 cM. Hampapienwue
JMHUAW UHAYKIMU U TOKA B3aUMHO MEPIEHANKYISPHBI.

34. Kakyro iMHYy aKTHBHOM YacTH JOJDKEH HWMETh MPOBOIAHHUK, YTOOBI TPHU
MEPEMEIICHUN €r0 CO CKOPOCThIO 15 M/C NMEpHeHAMKYJSAPHO BEKTOPY MarHMUTHOMW
uHaykuu, pasHoit 0,4 T, B HeM Bo3Oyx)nanack DJIC unaykuuu 3 B?

35. UYepes kaTylmKy HHAYKTUBHOCTBIO 3 ['H MPOTEKAET MOCTOSIHHBIN 3JIEKTPUYECKUN
TOK cwiior 4 A. UeMy paBHA SHEpPrys MArHUTHOTO TOJISI KATyIIKA?

36. Ilo rpaduky, mpuBeJCHHOMY Ha PUCYHKE, HAWTH aMILTUTY 1y, IEPUOJ] U YaCTOTY
kojebannii. Hamucarsh ypaBHEHHE TApMOHUYECKUX KOJICOAHMIA.

A x.cm

ot/
t,c
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2 6 10
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R, R,
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37. llo rpaduky, npuBeJeHHOMY Ha PUCYHKE, HAUTU aMILUTUTYy, IEPUOJ] U HYACTOTY
koJiebanuii. HanmucaTte ypaBHeHHE rapMOHUYECKUX KOJIEOaHUH.
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38. Omnpexenure UUKIMYECKYIO YacTOTy KOJIGOAHMH B KOHTYpE, €CIH EMKOCTh
KoHzieHcaTopa KoHTypa 10 Mx®, a uHIyKTUBHOCTH ero katymku 100 mI'H.



39. MHAyKTUBHOCTh U €MKOCTh KOJE€0AaTEIbHOIO0 KOHTYpa COOTBETCTBEHHO DPaBHBI
70 I'a u 70 Mx®. OnpeaenuTe NEPUOI U YACTOTY KojeOaHUM B KOHTYpE.
40. Ilo rpaduky, M300pa)KeHHOMY Ha puCyHKe, ompexaenute amrmmutyny OC,

nepuoj 1 yactoTy. Harmmmmure ypaBaenne DJ1C.
é, B
90|
60
30
0

41. 3HadyeHHE CHIIBI TOKa, UIBMCPCHHOC B aMIICpax, 3a1aHO YPABHCHHUCM

42. i=2,6sin 5T, rye t BeIpakeHo B cekyHmax. OnpeaeanTe aMILIMTY Ly CHIBI TOKA,
4acTOTY U MEPUO/I.
43. 3HauyeHue CUIIbI TOKA, U3MEPEHHOE B aMIiepax, 3a/1aHO YPaBHECHUEM

44. i=0,28 sin 5Tt. Onpenennre AeHCTBYONIEE 3HAUEHUE CHITBI TOKA.

45. IlepBuyHasi 0OMOTKa MOHMXKaMILIETro TpaHchopmaTopa ¢ Kod3(hPUIIUEHTOM
Tpanchopmaluu 5 BKIOYeHA B ceTh ¢ HanpsbkeHuem 220 B. Omnpegenute
HamnpspDKEHUE Ha 3a)KUMaxX BTOPUUHONU OOMOTKH.

46. Jlyd, oTpaXEHHBI OT TIOBEPXHOCTH CTEKJa C TOKa3aTeieM mpenomieHus 1,7,
o0Opa3yeT ¢ NpeJOMIIEHHBIM JIy4OM NpAMON yroil. OnpeaenuTs yroa naaeHust u yroi
MPEJIOMIIEHUSI.

4°7. Onpenenutb HAMOOJBIIYIO CKOPOCTH AJIEKTPOHA, BBUICTEBIIETO W3 IIE€3Hs, IPU
OCBEIIEHNH €r0 CBETOM C JUIMHOU BOJIHBI 400 HM.

48. Bo uro npespamaercs >*Usy, nocie a-pacnaga u aByX B-pacnanos?

Kontponupyemsie komnerennnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kpurepun onenku:

Otmetka «5» - OTBET Ha TEOPETUYECKHI BONPOC BEPEH U JOCTATOYEH MO OOBEMY,
00OBbSICHEHHE KaueCTBEHHOM 3a7aull HE COJIEPKHUT MPOTHUBOPEUUH, pacuéTHas 3ajada
pernieHa u oopmiieHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETUYCCKUI BOMPOC BEPEH, HO HE JOCTATOUYCH IIO
00BEMY, OOBSICHCHHE KAUeCTBEHHOW 3aJaud HE COJICPKUT SBHBIX MPOTUBOPEUUH,
pacu€THas 3aj1a4ya pemieHa u opopmieHa BEpHO, HO UIMEET MOTPEIIHOCTH B pacuérax,
HETOYHOCTH, HEIOPAOOTKH B O(DOPMIICHHH.

OtMmetka «3» - OTBET Ha TeopeThuueckui Borpoc coctarisieT 10 50% marepuana,
MIPU PEIICHUU PacYETHOM 3a/1aui HET BBIUYMCICHUS Pa3MEPHOCTH, WU HEMIPABUIIbHBIN
MaTeMaTUYECKU pacy€T, Wiy 3aja4a I0BEJAEHA TOJIbKO 10 (PU3NYECKOTO PEIICHHUS.

Otmetka «2» - BepHo BeimosiHeHo MeHee 50% o00bEma 3agaHus, HET 3HAHUS
(hbU3MYECKNX 3aKOHOB, OTCYTCTBYET pPEIICHNE PACUETHBIN 3a/1auu.



IIpumep opopmiieHUs1 IK3aMEHAITMOHHOT 0 OUJIeTa

(HaI/IMeHOBaHI/Ie Cpe€aHETO Hpoq)eCCHOHaHBHOFO yqe6H0r0 3aBeHeHI/I${)

PaccMoTpeHo HUKJIOBOM 3K3AMEHAIIMOHHBINA BUJIET
KOMHUCCHe Ne 1
« » 20 T 1o yueOHOMY HpeaMeTy
OVII.11 ®u3uka
IIpencenarenn JUISL CIIEUAIbHOCTH:
©.1.0.
Cemectp I (nnu I1)

«

YTBEPXK/JAIO:
3am. a1upeKTopa
1o yue0Ho# padore

®.N.0.

» 20

T.

OneHnBaeMble KOMIIETEHLIUU
OK 01-OK 07; JI.1.-JL.6.; M.1.-M.6.; I1.1.-I1.7.;

1.  IlocTtostHHBIM neKkTpuyecKkui TOK. Cuila TOKa, HaNpsHKEHUE, JIEKTPUUECKOe

COIIPOTHUBJICHUC.

2.  Kakwue 3aTpyaHeHus BCTpeTuiaa Obl 2JIEKTPOTEXHHKA, €CJIM Obl BO3YX OBLI XOPOILINM

IIPpOBOAHUKOM BHCKTpI/I‘IeCTBa?

3.  HaiiguTe obmee conporuBnenue menu, eciii R1=4 Om, R2=12 Om, R3=5 Om, R4 =11

OMm.

IIpenonaBarein D.1.0.

(moanucky)




[Ipunoxenue

Nudopmanuonnoe odbecrnedyeHue 00ydeHus.

[lepedenn ucnonb3yeMbIx yueOHbIX U3AaHui, THTEpHET-pecypcoB, JOMOTHUTEIHHON
JIATEPATYPHI

OcCHOBHBbIE HCTOYHUKH:

1.  JlorBunenko, O.B., ®usuxka + ellpunoxenue : yueOuuk / O.B. JIorBUHEHKO. —
Mocksa : KuoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. — URL:
https://book.ru/book/941758. — TekcT : 37I€KTPOHHBIM.

2. Msikuiues, I'. S., ByxoBues, b. b., Cotrckuit, H. H. / [Tog pex. [lapdentbeBoit
H. A. ®usuka. Yuebnuk ms 10 k. - M.: U3garensctBo «lIpocBemenuey, 2019. -
416 c.

3. Msxkumes, I'. f., byxosues, b. b., YUapyrun, B.M. / Ilox pen. [lapdentreBoit
H. A. ®usuka. Yuebnuk ms 11 k. - M.: U3parensctBo «IIpocBemenue», 2019. -
399 c.

JlonoTHMTEe IbHbIE HCTOYHUKM:

1. Hmutpuesa, B. @. Ousuka ans npodeccuil U CrienuanbHOCTEH TEXHHUECKOTO
npoduiid: y4eOHUK [JIs1 00pa30BaTENIbHBIX YUPEXKICHUM HA4aJbHOTO U CPEIHErO
npodeccuonanbHoro obpasosanusi / B. ®@. JImurpuesa. - 2-e usn., crep. - M.:
N3 parenbckuil ueHTp «Axanemus», 2017. - 448 c.

2. Tpodumona, T.U., Kypc pusuku ¢ npumepamu peiieHus 3agad B 2-X TOMax.
Tom 1 : yueOnuk / T.U. Tpodumosa, A.B. ®upcos. — Mocksa : KnoPyc, 2022. —
577 c¢. — ISBN 978-5-406-09078-7. — URL: https://book.ru/book/942134. —
TeKCT : 3IEKTPOHHBIM.

3. Tpodumona, T.U., Kypc pusuku ¢ nmpumepamu peimieHus 3agad B 2-X TOMax.
Towm 2 : yueOnuk / T.U. Tpobumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. —
378 ¢. — ISBN 978-5-406-09079-4. — URL: https://book.ru/book/942135. —
TeKCT : 3IEKTPOHHBIN.

4. Tpodumona, T.U., ®usuka. Teopus, pemieHre 3aaad, JIEKCUKOH. : CIPAaBOYHOE
mznanue / T.M. Tpopumosa. — Mocksa : KnoPyc, 2022. — 315 ¢. — ISBN 978-5-
406-09691-8. — URL.: https://book.ru/book/943640. — TekcT : 31€KTPOHHBIN.

5. Tpodumona, T.M., ®uszuka or A no A : copaBounoe wuzganue / T.N.
Tpodumosa. — Mocksa : KnoPyc, 2022. — 301 ¢. — ISBN 978-5-406-09292-7. —
URL.: https://book.ru/book/942835. — TeKcT : 3IE€KTPOHHBIH.

Ilepeyens UHTEpHET-pECYypCoOB:

1. bank 3amanmii PISA EHI - Pexxum noctyna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2.  Enwmnas komreknus mupoBBIX 00pa30BaTEIbHBIX PECypCOB. - Pexum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mikomna. - Pexxum gocryna: http://www.km-school.ru/ ;



4. OtkpeiTast  usuka. - Pexum goctyma: http://www.physics.ru/courses/
op25part2/des1gn/1ndex htm;

[Tnardopma AKnacc - Pexxum moctyma: http://www. yaklass.ru;

Poccuiickast anekTponHas mkona - Pexum gocrymna: http://www.resh.edu.ru/;
®dusuka.uil. - Pexxum gocrtyna: http://www.fizika.ru;

OUIIN (BIIP 11 knacc) - Pexxum nocryna: http:// www.fipi.ru /;

DJNIeKTPOHHBIN yueOHUuK - Pexxum fgocrymna: http://www.physbook.ru/.
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