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1. TlacnmopT KOMILIEKTA KOHTPOJILHO-0IEHOYHBIX CPEICTB

OcBoeHnue coaepxkanua  y4yeOHor  gucuummHael  OVYIL11  ®OU3UKA
oOecreynBaeT JOCTHXKEHUE CTYICHTAMH CIEAYIONINX PE3YJIbTaTOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTue 4yBCTBa TOPAOCTH M YBAXEHUS K HCTOPUH M JOCTHKEHUSM
OT€UECTBEHHON (U3NYECKOW HayKH; (PU3NYECKH TPaMOTHOE I[OBEJCHUE B
po(hecCHOHANBFHOM JEATEIBbHOCTH M OBITY TpHU OOpallleHHH ¢ MpudopamMu U
YCTPOMCTBAMHY;
- JI.2. 'OTOBHOCTh K MPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHNUS KBaTU(UKALUU B
n30paHHON MPOQECCHOHATBHON NEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIHU
(bu3NYECKUX KOMIIETEHIIUH B 3TOM;
- JI.3. Pa3BuTHe yMeHHS UCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOW (PU3MYECKOU
HAyKh W  (U3NYECKUX  TEXHOJOTMWA g  TOBBIIEHHS  COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BHIOPAHHOU MPO(eCCHOHAIBHOM e TENbHOCTH,
- JI.4. YMeHue camMoCTOSITENbHO A00bIBaTh HOBBIE ISl ce0s1 (pM3MYECKUE 3HAHMS,
UCIOJIB3YS AJISl 3TOrO AOCTYMHbIE HCTOYHUKH UH(pOpMAaLIHH;
- JI.5. YmeHune BbICTpamBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHHS B KOMAaHAE IO
pelIeHrIo O0IIKX 3a/1ay4;
- JI.6. YMmeHue ynpaBiATh CBOEH IO3HABATEILHOW JACSATEIbHOCTHIO, MPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS,
MeTanpeaMeTHbIX (M):
- M.1. Hcnonbs3oBaHWE pPa3IMYHBIX BHUJIOB IO3HABATEIBHOM JIEATEIBHOCTH IS
peuieHust (pU3MYECKUX 3a/ay, NPUMEHEHUE OCHOBHBIX METOAOB TMO3HAHUS
(HaOnroieHUs, ONKCAHUs, U3MEPEHHUs, SKCIIEPUMEHTA) U1 U3YYEHHUS PA3ITUYHBIX
CTOPOH OKPYXaOILIEH JEUCTBUTEIIBHOCTH;
- M.2.Pa3zBuTHEe HCHOJIB30BAaHHWS OCHOBHBIX HWHTEIUIEKTYaJbHBIX OIEpalHii:
MOCTAHOBKHU 337aud, (HOPMyIMpPOBAHUS THIIOTE3, aHAJN3a U CHUHTE3a, CPAaBHEHUS,
000011IeHHsI, CUCTEMAaTU3alluM, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX CBSI3EH,

MOMCKa aHAJIOTOB, (DOPMYIMPOBAHUS BBIBOJIOB JUISI M3YyUYEHHUSI PA3IMYHBIX CTOPOH



¢uznyeckux OOBEKTOB, SIBICHUH M IPOLECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOJMMOCTb CTAJIKUBAThCS B MPOPECCUOHATIBHOM cdepe;
- M.3.PazButne yMeEHHs TEHEpPUPOBATb MIAEU U ONPEACIATH CPEACTBA,
HEOOXOUMBIE JJI UX peasln3alllH;
- M.4. YMeHue ucnonp30BaTh pa3inyHble UCTOUHUKH JIJIS TIOTYUYEHUS GU3UUYECKOM
uH(bOpMaIH, OLEHUBAThH €€ TOCTOBEPHOCTH;
- M.5. VYMmeHue aHanu3upoBaTh U MPEACTABIATh MHPOPMALMIO B PA3IUYHBIX
BUJIAX;
- M.6. VYmenue nyOJMYHO MPEACTaBIATh  PE3YyJbTaTbl  COOCTBEHHOTO
VCCJIEIOBAHMSI, BECTH JUCKYCCUM, TOCTYITHO U TapMOHUYHO COYETasi COJIEpKaHUE
1 (hOpMBI TIpeicTaBIsIeMON HH(POPMAIUY;

npeameTHbIx (I1):
- [1.1. ®opMupoBaHuEe NPEICTABICHUN O POJIM U MeCTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHHE MUpPa; MOHUMaHUE (PU3NYECKOM CYIIHOCTH HAOJIOIa€MbIX BO
Bcenennoit  sBieHud, poau  ¢u3Mku B (OpMHpOBAHMM  Kpyrosopa U
(yHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs] MPAKTUYECKUX 3a1a4
- I1.2. ®opmupoBaHHE€  OCHOBOIIOJArarOMUX  (U3NYSCKUX  TOHSITHH,
3aKOHOMEpPHOCTEM, 3aKOHOB M TEOPHil; YBEPEHHOE HCHOJIb30BAHUE (PUINYECKON
TEPMUHOJIOTHUH U CUMBOJIUKH;
- I1.3. ®@opMupoBaHUE BIIAJICHUS OCHOBHBIMH METOJaMH HAy4YHOI'O MO3HAHUS,
UCIIOJIb3yeMbIMH B (u3MKe: HaOJMIOJEHUEM, OINUCAaHUEM, HU3MEpPEHHUEM,
HKCIIEPUMEHTOM,;
- I1.4. VYwmenus oOpabarbiBaTh pe3yJbTaThl HW3MEPECHHM, OOHAPYKUBATh
3aBUCUMOCTh MEXIy (U3MUECKUMHU BEIMYMHAMH, OOBSICHATH IOJyYECHHbIE
pe3ynbTaThl U A€JIaTh BHIBOABL;
- I1.5. CpopmupoBaHHOCTH yMEHUS peliaTh (GU3nYecKue 3a/1auu;
- I1.6. CdopMuUpOBaHHOCTH yMEHUS NPUMEHSTH IMOJTYYEHHBIE 3HAHUS JUIS
OOBSICHEHHsI ~ YCIOBUM  MpOTEeKaHWs (PU3MUECKUX SBJICHUM B  IPUPOJIE,
npodeccuoHanpHOM cdepe M Uil NPUHATHS TMPAKTUYECKUX PEIICHUH B

MMOBCEIHEBHOM KU3HH;



- [1.7. ChopmupoBaHHOCTH COOCTBEHHOMN MO3UIIMH 1O OTHOIICHHUIO K (PHU3UUYECKON
uH(dopMaIuu, NOJTy4aeMoOr U3 pPa3HbIX HCTOYHUKOB.

JIMYHOCTHBIX, 0CBANBAEMbIX B paMKaXx nporpammsl Bocnutanus (JIP):

- JIP2 TlposBasiomuii aKTUBHYIO TPaXIAHCKYIO MO3HUIIUI0, JEMOHCTPHUPYIOIIUI
MIPUBEPKEHHOCTh ~ NMPUHUWANAM  YECTHOCTH, IOPSAJOYHOCTH,  OTKPBITOCTH,
DKOHOMMYECKN aKTUBHBIA M YYaCTBYIOIIUN B CTyJACHYECKOM M TEPPUTOPUATILHOM
CaMOYIIPaBJICHUU, B TOM YHUCJE Ha YCJIOBUSX JTOOPOBOJIbUECTBA, MPOAYKTHUBHO
B3aMMOJICUCTBYIOIIMA W  yYaCTBYIOIIMA B  JEATCIBHOCTH  OOIECTBEHHBIX
OpraHu3alui;

- JIP4 IlposBidronMid HU JAEMOHCTPHUPYIOIIMI yBa)XX€HHE K IJIIOASM Tpyaa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOrO TpyAa. CTpeMsiuiics K GOpMHUPOBAHUIO B
CETEeBOMU Cpeie TMYHOCTHO U NMPO(PECCUOHAIBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO
ciena;

- JIP23 Ilomydenne OOydYalOMMMHUCS BO3MOXHOCTH CAMOPACKPBITUS U
caMOpeaIn3anus JUYHOCTH;

- JIP30 OcymecTBasIOINNA MOUCK M UCIIONIb30BaHWE WHGOpPMAIUU, HEOOXO0IUMO
Uit 9(QQPEKTUBHOTO BBIMOTHEHUS PA3JIMYHBIX 337a4d, MNPOPECCHOHANIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

dopMoil aTTecTallK 10 y4eOHOM NUCLIUIUIMHE SBIISETCS K3aMEH.



2. Pe3yabTaThbl 0CBOEHUS YUeOHOM TMCHMILIMHBI, MOAJIeKAIUEe POBEPKe.

B PE3YIbTATC aTTCCTAllUU II0 y‘IC6H0ﬁ AUCTUILUIMHE OCYIICCTBILACTCA

KOMIUIEKCHAsI TMPOBEPKA CIEAYIOIIMX YMEHMM W 3HAaHHM, a TaKXKe JIHMHAMHKa

dbopmMupoBaHUs  OOIIMX,

PE3YJIBTATOB B paMKax IIpOrpaMMbl BOCIIUTAHHWA:

npodeccruoHaIbHBIX

KOMHGTeHHI/Iﬁ n JIMYHOCTHBIX

Koa u I[InannpyemMble pe3y/ibTaThl 0CBOCHHS POTPAMMBI M0 Y4eOHOMY

HAaUMEHOBaHHU npeaMery

e O6mue! JMCHHILINHAPHbIE?
¢dopmupyembi

X
KOMIIeTeHI[M i
OK 01. JInunoctHbIE pe3yiabTaThl I1P6 1. CdopmupoBaHHOCTH
Bri6upath JIOJDKHBI ~ OTpakaTb B 4acTU | MNpeICTaBJICHUMN o ponu
Croco0bI TPYZOBOI'O BOCIIUTAHMUSL: u Mecre (U3UKKM W acTpOHOMUHU B
pelieHust - TOTOBHOCTh K  TpPYHy, | COBPEMEHHOW HAy4YHOU KapTUHE MHUPA, O
3aJa4 OCO3HAHME IICHHOCTH MAacCTEepCTBa, | CHUCTEMOOOpasylomie poin (Qu3uKd B
npodeccuoHall | TPyAoIro0ue; Pa3BUTHM €CTECTBEHHBIX HAYK, TEXHUKHU
bHOU - TOTOBHOCTh K AaKTMBHOM | M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE
JIeSITEILHOCTH JIEITEIIbHOCTH TEXHOJOTHUYECKOW U | POCCHUUCKUX
MPUMEHUTEIBH | COIUAIBHOMN HAIpaBJICHHOCTH, | U 3apyOCKHBIX YYCHBIX-(PU3UKOB B
0K CIIOCOOHOCTH WHULUUPOBATh, | pa3BUTHE HayKU; IMIOHUMaHHUE
pa3IMYHBIM MJIAaHUPOBATh M CaMOCTOATENBHO | (PU3MUYECKOW CYIIHOCTH HaOII0aeMBbIX
KOHTEKCTaM BBITIOJIHATH TAKYIO JEATENbHOCTD; SABJICHUN MUKPOMHUpPA, MAaKpOMHpa U

- HHTEPEC K Pa3IMIHBIM
chepam npogeccuoHaIbHON
NeSITeTbHOCTH,

- TOTOBHOCTh U CHOCOOHOCTBH K
00pa30BaHUIO0 U CaMO00pa30BaHUIO
Ha MPOTSHKCHUH BCEH KHU3HU.

MeranpeaMeTHbIe  PE3yJIbTATHI
JIOJDKHBI OTPaKaTh:

Meramupa; MOHNMAaHHe ponu
aCTPOHOMUU B MIPaKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEeKa U JalbHeHIeM
HAy4YHO-TEXHUYECKOM Ppa3BUTHH, DPOJIH
¢buzuKu

B (QopMupoBaHMUM  Kpyrozopa H
(GyHKIMOHATILHOU IPaMOTHOCTH
4eJI0OBEKa JJI PELIEHUS] MPaKTHYECKUX

OBnajicHue YHUBEPCATBHBIMH | 3ajad;
y4eOHBIMU MO3HABATEILHBIMU I1P6 2. CdopmupoBaHHOCTH
JICUCTBUSIMU: YMEHUW  pacrmo3HaBaTh  (U3UYECKHE

a) 0a3oBbIe JIOTUYECKHe | SBIEHHS (MPOILECChl) U OOBACHATh UX HA
JIECHCTBUS: OCHOBE W3YYCHHBIX 3aKOHOB:

CaMOCTOSITENTEHO paBHOMEpPHOE ¥  PaBHOYCKOPEHHOE
(dbopMyIIMpOBaThH U | TpSAMOJUHEHHOE JBW)XKECHHE, CBOOOHOE
AKTyaJIu3UpPOBATh npobieMy, | TaaeHue Tel, TIBUKCHHE o
paccMaTpuBaTh €€ BCECTOPOHHE; | OKPY)KHOCTH, WHEPIIHS,
yCTaHABIIMBATh CYIIECTBEHHBI | B3aUMOJEHCTBUE TeJ, KojebaTenpbHOe
NMpU3HAK WJIA OCHOBAaHUS JUIS | JBW)KCHHE, pe30oHaHC, BOJTHOBOE
CpaBHEeHHMsI, Kiaccubukauud W | aBwkenue; auddysus, OpoyHOBCKOE




00001IeHHS;
JIeITEIIbHOCTH,
napaMeTpsl M KPUTEPUU  HX
JIOCTHIKEHHUS, BBISIBJISTD
3aKOHOMEPHOCTH H ITPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUAX
BHOCHTh KOPPEKTUBEI B
JIeITEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB IIEIISM,
OIICHUBATh PHUCKH  TOCJIEACTBUI
JIEATEIIbHOCTH; pa3BHUBAThH
KpeaTHBHOE MBIIIJIEHUE pu
pEIIeHUH KU3HEHHBIX MPOOIIeM;

0) 6a30BbIC HUCCIIEIOBATEIIBCKIE
JNEUCTBHA:

- BIIaJIETh HABBIKAMH YYEOHO-
HCCIIEN0BATEIBCKOM W NPOEKTHOM

OIIPCACIIATH oeiaun
3aJaBaTb

JIeATEeTLHOCTH, HaBBIKaMHU
paspeleHus mpoodieM;

- BEISIBIISITH MPUYUHHO-
CJIEICTBEHHbBIC CBSI3U u
aKTyaJM3UpPOBAThH 3ajauy,
BBIIBUTATh THUIIOTE3y €€ PEIleHUs,
HaXOJIUTh apryMEHTBI TUTST
JI0KAa3aTenbCTBa CBOMX

YTBEPKACHUM, 3a/1aBaTh NapaMeTphbl
Y KPUTEPUU PELICHMUS,
- aHaJIM3UpPOBaTh IOJyYCHHbBIE

B Xoae peHiCHUsd 3aJa4u
PE3YJIbTAaTHI, KPUTHUYCCKHA
OLICHUBATb ux AOCTOBEPHOCTD,
IMPOrHO3UPOBATH HU3MCHCHHC B

HOBBIX YCJIOBHSIX;

- YMETh TMEPEHOCUTh 3HAHUS B
MO3HABATENIBHYI0O M TPAKTHYECKYIO
YaCTH JKU3HEACATCIILHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS
13 pa3HBIX MPEIMETHBIX 00IacTe;

- BBIBUTaTh HOBBEIC HJICH,
npeiaraTh OpUTHHAJILHBIC
MOAXO/bI U PEIICHHUS;

- TPOSBIATH CIMOCOOHOCTH MX
HCIOJIb30BaHUS B IMO3HABATEIIHLHOU
Y COLMAJIBHOM MPAKTHUKE;

-TIPOSIBIISITH ~ CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY
MTOUCKY METOH0B perieHus
MPaKTUYECKUX 3a7]a4, MPUMECHEHHIO
pPa3IMYHBIX METO/I0B IMO3HAHUS;

- CTaBUTh U (PopMyIHpPOBATH
COOCTBEHHBIC 3a71a4u B
00pa3oBaTeIbHON ACSATEIHLHOCTH W

JIBIKEHUE, CTPOECHUE KHUAKOCTEH U
TBEPIBIX TeJl, U3MEHEHHe o0beMa Tell
pu HarpeBaHuu (oxJylaxaeHun),
TEIUIOBOE  PAaBHOBECHE,  HCIIAPEHHUE,
KOHJICHCAllUs, IJIaBJICHUE,
KPUCTAJIIIN3aLusl, KUIIEHUE, BJIAXKHOCTH
BO3/yXa, CBS3b CPEIHEN KHUHETUYECKOU
HHEPrUM TEIUIOBOTO JBUKCHHS MOJIEKYI
c abcomoTHOU TEMIIepaTypoii,
MOBBIICHUE JaBJICHUS Tra3a IIPU €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXJly IapaMeTpamMHu COCTOSIHUSA ra3a B
u30IpoLeccax;  3JEKTpu3auus  Ted,
B3aMMOJICICTBUE 3apsA/l0B, HAarpeBaHHE
IIPOBOJHHMKA C TOKOM, B3aUMOJEHCTBUE
MarHuroB, JIEKTPOMAarHUTHast
UHAYKLIMS, JeMCTBME MarHUTHOTO IOJIS
Ha IPOBOJHMK C TOKOM U JBUXKYLIUICS
3apsizl, EKTPOMArHuTHbIE KOJIeOaHUs U

BOJIHBI, MPSAMOJIMHEMHOE
pacnpocTpaHEHUE CBETa, OTPaKEHUeE,
IIPEJIOMJIEHUE, uHTeppepeHIus,
mubpaknuss W [ONApU3alusl  CBETa,

JWCTIEpCHs CBEeTa; (DOTOAIEKTPHUECKUIA
addexr, CBETOBOE JaBJICHUE,
BO3HMKHOBEHHUE JIMHEHYATOTO CIEKTpa
aToMa BOJOpOJia, €CTEeCTBEHHas U
HCKYCCTBEHHAS PaIMOAKTUBHOCTB;

I1P6 3. Bnanenue
OCHOBONOJIATalOIIUMU  (PU3UUECKUMHU
MOHITUSIMH u BEJIMUYMHAMH,
XapaKTepU3yIOIIUMHU duznueckue
MPOLIECCHI (cBsI3aHHBIMH c
MEXaHHYECKUM JIBUKCHHUEM,
B3aMMOJICHICTBHEM TeJl, MEXaHUYECKHUMH
KOJICOAHUSMH ¥ BOJIHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA,
TETIOBBIMHU poIeccamMu;
AIEKTPUYECKUM U MATHUTHBIM TOJISIMH,
AIIEKTPHUECKUM TOKOM,
AIEKTPOMATHUTHBIMU KOJICOAHUSIMU |

BOJIHAMHU; ONTHUYECKUMH SIBJICHUSIMH;
KBAHTOBBIMHM  SIBJICHUSIMH, CTPOEHHEM
aTroma u aTOMHOTO aapa,
PaMOaKTUBHOCTHIO); BJIa/ICHUE
OCHOBOIIOJIAral0 MU

aCTPOHOMUYECKUMU HOHSATHUSAMH,
MO3BOJISIOIIUMU XapaKkTepu30BaTh

MPOLIECCHl, MPOUCXOJSAIINE HA 3BE3AaX,
B 3BE3IHBIX CHCTEMaXx, B
MEXTaJlaKTUYECKON cpene; ABUKEHUE
HEOECHBIX TEJI, DBOJIOLMIO 3Be3J U




JKU3HCHHBIX CHUTyallUdX; BbIABJIIATH
NPUYNHHO-CJIC/ICTBEHHbBIC CBS3H WU
TSt JI0Ka3aTeIbCTBA CBOMX
YTBEPIK/ICHHIA, 3a/1aBaTh apaMeTpPhI
u KpUTEpUU peLieHus
aKTyaJIM3UPOBATh 3aj1ady,
BBIIBUT'aTh THUIIOTC3Yy €€ PCUICHUA,
HAXOJIMTh apI'yMEHTHI;

- AaHaJIM3UpPOBATH IIOJYUCHHBLIC
B Xoj1e pelieHus 3a7a4yu
pe3yIbTaThl, KPUTUYECKU
OLICHUBATh WX  JOCTOBEPHOCTb,
IMPOrHO3UpOBAThH NU3MCHCHHUC B
HOBBIX YCIIOBHSX; JaBaTh OIICHKY
HOBBIM CUTyallusM, OLCHHUBATH
NPUOOPETEHHBIH OIIBIT;

- pa3pabarsiBaTh TUIaH
pemieHus: TPoOJIEMBbI € y4E€TOM
aHamM3a HUMEIOIIUXCSI
MaTCpHAIIbHBIX U HEMATCPHUAJIbHBIX
pPECYpCOB; CTaBHTh IMPOOJIEMBI H
3a7a4H, JIOYCKAIOIIUE
AIbTEPHATUBHBIC PEIIICHHSI

Bcenennolii;

I1P6 4. Buanenune
3aKOHOMEPHOCTSIMH, 3aKOHaMU
U TeopusiMH  (3aKOH  BCEMHUPHOTO

tarorenus, I, II u III 3axkonsr HeroToHa,
3aKOH  COXPAaHEHUsS  MEXAHUYECKOU
SHEPIruH, 3aKOH COXPAHEHUS UMITYJIbCA,
MPUHIUIT CYNEPINO3ULIUNA CUII, TTPUHITUIT
PaBHONIPaBHOCTH WHEPIHATbHBIX
CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KUHETUYECKYI0O  TEOPUI0  CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, MEPBbII
3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHUS JJIEKTPUUECKOTO 3apsja,
3akoH Kynona, 3akoH Oma st ydacTka
mernd, 3akoH Owma IS IIOJIHOM
ANEKTPUYECKON Lenu, 3akoH J[xoyns -
JleHmla,  3aKOH  3JIEKTPOMArHUTHOMN
WHIYKIWUW, 3aKOH COXPAHEHUS! YHEPTHUH,
3aKOH MPSMOJIMHEHHOTO
pacrpocTpaHeHuUs CBeETA, 3aKOH
OTpaK€HHUs CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHHUS HHEPTHUH,
3aKOH COXpPAaHECHHUS HMMIYJIbCa, 3aKOH
COXpaHEHHUS DJICKTPUUECKOTO 3apsja,
3aKOH COXPaHEHUsi MacCOBOT0 YHCIA,
ITOCTYJIAThI bopa, 3aKOH
pPaZMOaKTUBHOTO paclaja); YBEPEeHHOE
HCIIOIL30BaHUE 3aKOHOB i
3aKOHOMEPHOCTEN npu aHalIn3e
(UBUYECKUX SIBJICHUHN U TIPOIIECCOB;
I[IP6 6. BnagecHue OCHOBHBIMH
METOdaMH Hay4YHOTO IMO3HAHUS,
UCIIONIE3YEMBIMUA B (PU3UKE: MPOBOIUTH
MpsIMbIE W KOCBEHHBIE  H3MEPEHUS
buznuecKux BEJINYHH, BbIOUpas
ONTUMAIBHBIA CIOCOO W3MEPEHHUS |
UCIIONIb3YSl U3BECTHBIE METO/bl OLIEHKHU
MIOTPENIHOCTEN HM3MEpPEHUM, MPOBOAUTH
HCCIICA0BAaHUE 3aBUCHMOCTCH
(bU3UIECKUX BEJIMYUH
C UCTIOJB30BAHUEM MPSAMBIX U3MEPEHUN,
OOBSICHATH TOJYYEHHBIE PE3yJIbTAThI,
UCTIONB3YS (pU3MUecKre TeOpUn, 3aKOHbI
W TIOHATUS, M JIeJIaTh  BBLIBOJEI;
coOroaaTh nmpaBuiIa 0€30MacHOro Tpyaa
MpU  TPOBEJICHUU HCCICAOBAHHN B
pamMkKax y4eOHOTO OKCIepUMEHTa U
y4eOHO-UCCIIeI0BATEIbCKOM
JIEATCIIBHOCTH  C  HCIOJIL30BaHHUEM
IU(PPOBBIX M3MEPUTETBHBIX YCTPOUCTB




U  JaboparopHoro  00OpYyIOBaHUS;
c(OpPMUPOBAHHOCTb IpeACTaBICHUN
0 MeToJax TIOJy4eHHUS  HAy4YHBIX

aCTPOHOMHUYECKUX 3HAHMIA;

I1P6 7. CdhopmupoBaHHOCTH
YMEHHS pellarh pacueTHble 3a/Jayd C
SBHO 3aJaHHOW (PM3MUECKONW MOJENbIO,
UCIIOJNB3YS buznueckue 3aKOHBI
U TPUHIMIIBI, HAa OCHOBE aHAJIN3a
YCIIOBUS 3a/1a4Ml BBIOUPATh (PU3UYECKYIO
MO/IEJb, BBIJICNIATH ¢dusnueckue
BEIIMYUHBI ¥ (OPMYJIbI, HEOOXOIUMBIE
JUIS €€ PeUIeHHUs, IPOBOAUTH PACUeThl U
OLICHUBATh PEAITbHOCTh MOIYyYEHHOTO

3HauYeHUs] ~ (U3MYECKOM  BEJIMYMHBI;
pemiaTth KaueCTBEHHbBIC 3a/1a4d,
BBICTpaunBast JIOTUYECKU
HEMPOTHUBOPEUNBYIO LETIOYKY
paccyXJIeHU ¢ OMOpOoN Ha HU3YYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH u
buznueckue IBICHU
OK 02. JInyHOCTHBIE pe3yJIbTaThl I[IP6 5. VYmeHue  yuyUTHIBaTh
Wcnonb3oBaTth | MOJDKHBI — OTpa)xaTh B 4YacTU | TPAHUIBI  MPUMEHEHHUS  M3YyYECHHBIX
COBpPEMEHHBIE [IEHHOCTH HAYYHOTO MO3HAHUS: dbuznuecKkux MoJenel: MarepualbHas
CpeacTBa - c(hOpMUPOBAHHOCTh | TOYKA, MHEPLIMATIbHAS CUCTEMA OTCUETa,
MOMUCKA, MHUPOBO33PEHUS, uaeanbHBIM Ta3; MOAEIU CTPOCHUS
aHayM3a u COOTBETCTBYIOIIETO COBPEMEHHOMY | Ta30B, JKHJIKOCTEM U TBEPABIX TE,
WHTEpPOpETalld | YPOBHIO  pa3BUTUS  HAyKU U | TOYEYHBIM  DJIEKTPUUECKUH  3apsf,
u 00111eCTBEHHOM MPaKTUKH, | SJE€pHAs MOJIeTh aToMa, HYKJIOHHas
uH(pOopMaIuu OCHOBAHHOTO Ha JWajore KyjiabTyp, | MOJEIb aTOMHOTO anpa
U CIOCOOCTBYIOIETO OCO3HAHUIO | TIPH pelieHrur PU3UIECKUX 3a7aY;
WH(OPMAILIMOH | CBOETO MecTa B TMOJUKYJIBTYPHOM I1P6 9. CdopmupoBaHHOCTH
HBIE MUpE; COOCTBEHHOW TO3WIIMU O OTHOIICHUIO
TEXHOJIOTHH - COBEPILIEHCTBOBAaHUE | K buznueckoit uHpopManuu,
JUTSt SA3BIKOBOM u YUTATENIbCKON | MOJy4yaeMOil M3 pa3HbIX HCTOYHHUKOB,
BBITIOJTHCHHUS KYJTBTYPBI KaK CpeicTBa | YMEHUM  HCIOJB30BaTh  HHU(POBHIC
3a/1a4 B3aUMOJICHCTBUSL MEXKIY JIIOABMHU U | TEXHOJOTUU JUTSt MOUCKA,
npodeccuoHan | MO3HAHMS MUPA; CTPYKTYpUPOBAHUS, HHTEPIPETAIIUA |
bHOU MetanpeaMeTHble pe3yNbTaThl | MPEIACTAaBICHUsS Yy4YeOHOW W HAydHO-
JeATETLHOCTH JIOJDKHBI  OTpakaTh: OBnajgeHue | MOMyJspHOM WHGOPMAINHU; pPa3BUTHE
YHUBEpCATbHBIMU y4eOHBIMU | YMEHUH KPUTUYECKOTO aHanamn3a

MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BIIAJICTh HaBBIKAMHU
MOJyYeHHUs uHpOpMaLUU u3
HCTOYHHUKOB pa3HBIX THUTIOB,
CaMOCTOSITENIEHO OCYILIECTBIISATh
MIOWCK, aHAJIN3, CUCTEMAaTH3aINI0 U
MHTEPIPETAIHIO UHPOpPMALIUU
pa3MMUHBIX  BUAOB H  (HopM
NPECTaBIICHHUS;

- CO3/1aBaTh TCKCThbI B

noJsrydaeMoi nadopmanuu




pa3nu4HBIX (opMaTax C ydeTOM

Ha3HAYCHUS nHpopmanun u
LENICBOM  ayAUTOpUH,  BBHIOMpas
OINITUMAJIbHYIO bopmy
NPEJICTAaBICHUS U BU3yaJIH3alllu;

- WCHOJNB30BaTh  CPEICTBA
UH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
peleHnH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3aIMOHHBIX 3aja4 c
COOIIOIEHUEM TpeboBaHM
SPrOHOMUKH, TEXHUKU
Oe3omacHoCTH, THTHEHHBI,

pecypcocOepexeHus, MPaBOBBIX U
THYECKHIX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIQJIETh HaBBIKAMH

pacno3HaBaHUs u 3allUThI

uHpopmanuy, WHPOPMAITMOHHON

0€30MacCHOCTH JTUYHOCTH
OK 03. JInyHOCTHBIE pe3yJIbTaThl I1P6 9. CdopmupoBaHHOCTH
[TnanupoBaTh JOJDKHBl ~ OTpakaTb B 4YacTU | COOCTBEHHOM MO3UIMH MO OTHOLICHHIO
u JTyXOBHO-HPABCTBEHHOI'O K buznueckoit uH(popManumu,
peayn30BbIBAT | BOCHUTAHMS: MOJIy4aeMOM M3 pPa3HbIX HCTOYHHKOB,
b COOCTBEHHOE - cmocoOHOCTh  OILIGHWBAaTh | YMEHUH  HCIONB30BaTh  IU(MPOBHIE
npodeccuoHan | CHUTyaluio u MPUHUMATh | TEXHOJOTUU TUTSt MOUCKA,
BHOE U OCO3HaHHbIE peuieHus, | CTPyKTYpPUPOBAHMS, HUHTEPIPETALUU U
JMYHOCTHOE OpUEHTHUPYSCh  Ha  MOpaJbHO- | MpEICTaBiIeHHUs] Y4eOHOM M Hay4dHO-
pa3BUTHE, HPaBCTBEHHbIE HOPMBI | TOMYJSIpHON HWH(pOpPMAIUHU; pPa3BUTHE
NpEeANPUHUMAT | U LIEHHOCTH; YMEHUM KPUTHYECKOTO aHaJn3a
€JIbCKYI0 -OCO3HaHWE IJIMYHOTO BKJIAJ B | MOJXy4aeMoi HHpopMaIun
JeSITENIbHOCTD MIOCTPOEHUE YCTOWYUBOTO
B Oymymiero;
npodeccuoHan MeranpeaMeTHble PE3yJIbTAThI
bHOI cepe, JOJDKHBL  oTpaxaTh: OBraneHue
HCII0JIb30BaTh YHUBEPCAIbHBIMU PETYJISTUBHBIMU
3HaHUA 110 JNEUCTBUSIMH:
MpaBOBOM U a) caMOOpTraHU3aLUs:
¢brHaHCOBOM - CaMOCTOATENIBHO
TPAMOTHOCTU B | OCYUIECTBJISITh  ITO3HABATEIIbHYIO
pa3IMYHbIX JIeSATeTLHOCTD, BBISIBIIATH
YKU3HEHHBIX pOOIJIeMBI, CTaBUTH u
CUTyalusx dbopMynpoBaTh COOCTBEHHbBIE

3a/1auun B o0Opa3oBaTenbHOI

NEATeTbHOCTH W JKW3HEHHBIX

CUTyalusX;

- CaMOCTOSITEJILHO COCTaBJIATH
IUTaH PELICHUS MPOOJIEMBI C YUETOM
MMEIOIIUXCS pecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH

Y NPENOYTEHU;




- JaBaTb OLEHKY HOBBIM
CUTYaLIHsIM;

CIOCOOCTBOBATH
(GOPMHUPOBAHUIO W  MPOSIBICHUIO
IIMPOKOW JPYIHULHMH B  Pa3HbIX
o0yacTsX  3HAHUH,  ITOCTOSHHO

MOBBIIIATH CBOM 00pa3oBaTEIbHBIN
U KYJIbTYPHBII YpOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh pUeMbl
peduiekcuu I OLIEHKH CUTYAaIluH,
BbIOOpa BEPHOI'O PELICHUS;

- yYMETb OLICHMBAaTb DPUCKU U

CBOEBPEMEHHO NPUHUMATH
peneHus
110 UX CHIDKCHUIO
OK 04. JlnunoctHbIE pe3yiabTaThl I[IP6 10. OsmameHue yMEHUSIMHU
A dexTuBHO JIOJKHBI ~ OTpakaTb B 4YacTu | paboTaTh B rpyIie
B3aUMOJICHCTB | LIEHHOCTH HAyYHOT'O IO3HAHUS: c BBITTOJIHEHUEM pa3IMYHbBIX
OBaTh U -OBJIaJICBAHHC HABBIKAMU | COLMAIBHBIX  pOJIed,  IUIAHUPOBATh
paboraTh B y4eOHO-UCCIIEI0BATENbCKOMH, paboty IpyIIbL, paLoOHaIbHO
KOJIJICKTHBE U MIPOCKTHOMN pacrpenensirb JeSITEITbHOCTD B
KOMaH/1e U COIIMAIIbHOM JIeATEIbHOCTH; HECTAHAAPTHBIX CHUTYyalUsAX, a/IEKBATHO

MeranpeaMeTHble  PE3yJIbTAThI
JIOJDKHBI ~ OTpakatb:  OBnaneHue
YHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU J€HCTBUSIMHU:

0) COBMECTHas JIeATeIbHOCTD:

- TOHMMATh M HCIOJIb30BATh
IIPEUMYIIECTBA KOMAaHAHON

Y MHIUBUIyaJIbHON paboThI;

-  BbIOMpaTh TEMAaTUKy H
METOJILI COBMECTHBIX IEUCTBUU C
y4eToM OOHIMX HHTEPEcCOB U
BO3MOXKHOCTEM ~ KaXJIOro  4ieHa
KOJJIEKTHBA;

- IPUHUMATh L€ COBMECTHOU
JeSITeIbHOCTH, OpraHHU30BbIBATH
U KOOPAMHMUPOBATH JIEHCTBUSA IO €€
JOCTHKEHHUIO: COCTaBIATh  IUIaH
JIEUCTBUM, pPaCHpeNessaTs pOIu ¢
y4eTOM  MHEHMH  Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaThI
COBMECTHOM paboThI;

-OLIEHUBAaTh KadyeCTBO CBOErO
BKJIaJJa W Ka&XJIOro Yy4YacTHHKaA
KOMaHJbl B OOIIMH pe3ynabTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

-peasiaraTb HOBBIE IIPOEKTHI,

OLICHUBAThb UJAEU C  MO3UIUHU
HOBU3HBI, OpUTrMHaJIbHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OLICHMBATh  BKJAJ  KaXIOr0 U3
YYaCTHUKOB  TPYNIIbI B  pELIECHUE
paccMaTpuBaeMoi MpoOIeMbl




KOOPJIUHUPOBATH
U BBINOJHATH PabOTy B YCIOBHUSAX

pealbHOTO, BHUPTYaJIbHOTO
u KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

-OCYILIECTBIISATh MTO3UTUBHOE
CTpaTern4eckoe MIOBE/ICHUE
B Pa3IMYHbIX CUTYalUsX,
MPOSIBIISITH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBnaneHve yHUBEPCAIbHBIMU

PETYJISTUBHBIMU JICHCTBUSIMU:
I') NpUHATHE ce0S W JAPyTHx
JIIOJICH:

- TOpUHMMATh MOTHUBBI U
apryMeHTbl JApYTux JIIOAEH IpHu
aHaJIn3e pe3yJIbTaToB
JIESITEIbHOCTH
OK 05. JInyHOCTHBIE pe3yJIbTaThl I1P6 l. CdopmupoBaHHOCTH
OcyuiecTBisATh | JAOJDKHBI ~ OTpakaTb B YacTH | IpPEICTaBJICHUMN 0 poiau
YCTHYIO U ACTETUYECKOTO BOCIIUTAHUS: u Mecte (U3UKM M acCTPOHOMHUHU B
IUCbMEHHYIO - ACTETHYECKOE OTHOILIEHHWE K | COBPEMEHHOM HayyHOW KapTHHE MUpa, O
KOMMYHHMKAIll | MHUpYy, BKIIOYas OCTETHUKY ObITa, | cucTemMooOpasyouiel pond (Qu3ukd B
10 Ha HAy4yHOTO u TEXHUYECKOTO | Pa3BUTUHU €CTECTBEHHBIX HAYyK, TEXHUKH
roCy/1apCTBEH TBOPUYECTBA, cropra, TpyJa | U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAZE
HOM SI3BIKE 1 OOIIECTBEHHBIX OTHOLIEHHUI; POCCHICKHX
Poccuiickoi B 007acTu MNaTPUOTHYECKOTO | M 3apyOeKHBIX YYEHbIX-(U3UKOB B
®denepanuu ¢ BOCIIUTAHMUS TPOSIBIIATD: pa3BuTHe HayKU; MOHMMAaHHE
y4EeTOM -IIEGHHOCTHOE  OTHOIIEHHE K | (U3MUECKOW CYUIHOCTH HaOIr0aeMBbIX
0COOEHHOCTEHl | TOCYJIapCTBEHHBIM CHUMBOJIaM, | SIBI€HUI MMKpPOMHUpPA, MaKpoMHpa H
COLIMAJILHOTO U | UCTOPUYECKOMY M  INPUPOJHOMY | MEraMmmpa; IIOHMMAaHHe pomnu
KYJbTYPHOI'O HaCJIEUIO, NaMsTHUKaM, | acCTPOHOMMHU B MPaKTUYECKOU
KOHTEKCTa TpaiuuusM  HapoloB  Poccuu, | IeATENbHOCTH 4YEIOBEKA M JalbHEMUIIEM
JoctmxkeHusM Poccun B Hayke, | Hay4HO-TEXHHYECKOM Da3BUTHH, POJIU
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U | (DU3UKHU
TPYZE; B (QopMupoBaHMM  Kpyrozopa H
MetanpeameTHble pe3yNnbTaThl | (YHKIIMOHATHHON IPaMOTHOCTH
JOJDKHBI ~ OoTpakaTh: OBlajeHuE | 4elnoBeKa JUIsl PEIICHUs MPaKTHYECKHX
YHUBEPCATbHBIMU 3aj1ayu
KOMMYHHMKaTUBHBIMU JEHCTBUSMMU:
a) oOIeHue:
- OCYILIECTBIISATh
KOMMYHHKAIITMM BO BceX cdepax
YKU3HU;
- Ppa3BepHYTO U  JIOTUYHO
u3JaraTb  CBOIO TOYKY 3pEHUS
C  HCHOJb30BAaHUEM  SI3BIKOBBIX
CPEICTB
OK 07. JInuHocTHBIE pe3yJIbTaThI I1P6 8. CdhopMupoBaHHOCTD
CopeiicTBOoBaT | JOKHBI ~ OTpakaTb B YacTH | YMEHHUS  MNPUMEHATh  MOJyYEHHBIE
b COXPAHEHHUIO | DKOJOTHYECKOTO BOCIUTAHMUSI: 3HaHUA JUIsl  OOBSICHEHUS]  YCIIOBHM




OKpYy XKarouieu - c(OPMHUPOBAHHOCTb | MPOTEKaHHUs (PU3UUECKUX SBICHUHA B
cpenpl, HKOJIOTUYECKOM KyJbTYpBl, | IPUPOJE
pecypcocbepe [IOHMMAHHUE BIUSHUS COLMAIBHO- | U A  [PUHATUS  IPAKTHUUECKUX
KEHHUIO, HSKOHOMHMUYECKMX HPOLECCOB  HAa | pelIeHui
IPUMEHSITh COCTOSIHUE IIPUPOIHON u | B IIOBCEIHEBHOMN KU3HU Ui
3HaHUs 00 COLMAJIBHOW  cpenbl, OCO3HaHUE | obecredyeHus 0e3011aCHOCTH pu
WU3MEHEHUU r7100a1IbHOTO XapakTepa | oOpamlieHuu ¢ OBITOBBIMU MpHOOpaMH U
KJIMMATa, HKOJIOTHYECKUX MTPObIIeM; T€XHUYECKHUMHU yYCTPOHCTBaMH,
HPUHIUITBL - TUTAHUPOBAHHE U | COXpaHEHHsS 3J0POBbS U COOJIIOJCHHA
OepeKIMBOro OCYILIECTBIICHUE necTBuit B | HOPM DJKOJIOTUYECKOTO IOBEJICHHS B
IIPOM3BOJICTBA, | OKpY)KAIOIIEH Cpele Ha OCHOBE | OKpyXKawlled  cpene;  [OHUMaHHE
3¢ deKTUBHO 3HaHUSA nesein YCTOMUMBOro | HEOOXOAMMOCTHU IIPUMEHEHHUS
JICHCTBOBATh B | Pa3BUTHUs YEIOBEYECTBA; JOCTIDKEHUH (U3MKM M TEXHOJOTHI
Ype3BbIUaHbI aKTUBHOE HeNpusiTHEe | JUIs paLMOHATILHOTO
X CUTYaIusX JNEHCTBUHM,  NPUHOCAUIMX  Bped | MPUPOIOIOJIb30BAHUS

OKpY>Karollen cpese
IIK® 3.1 [IlnasumpoBaTh M OPraHM30BBIBATE pabOTy MO TPAHCIIOPTHO-JIOTHCTHUECKOMY
00CITy’)KHBaHUIO B c(pepe rpy30BbIX NIEPEBO3OK

Pe3ynbrarel 00ydeHus:

IToxazaTenu oleHKH
pe3yibTara

dopma KOHTPOJIA
Y OLICHUBAHUS

Y1.

OmmceiBaTh M OOBACHATH

OnuceIBaeT u

00BSCHSIET | YCTHBIN OIIPOC;

(bu3nYecKue SIBICHUS U CBOHMCTBA
TEN: IBIKEHUE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITyTHUKOB
3emMiu; CBOICTBA rasos,
JKUJKOCTEM W TBEPIBIX TEI,
AIIEKTPOMArHUTHYIO HWHIYKIIHIO,

pacnpoCTpaHEeHUE
AJIIEKTPOMArHATHBIX BOJIH;
BOJIHOBLIC  CBOMCTBA  CBETA;

U3TyYCHUE ¥ TIOTJIOIICHHE CBETa
aroMoM; (poTodddexT.

(bu3MYecKue SIBICHUS U CBONCTBA
TEN: IBWKEHUE HEOECHBIX TEI U
HCKYCCTBEHHBIX CITyTHUKOB
3emiu; CBOMCTBA rasos,
JKUJKOCTEM H  TBEPABIX TEI,
AIIEKTPOMArHUTHYIO HMHJIYKITHIO,

pacnpoCTpaHEeHUE
AIIEKTPOMAarHUTHBIX BOJIH;
BOJIHOBBIC  CBOMCTBA  CBETA;

U3TyYCHUE ¥ TIOTJIOIICHHE CBETa
aroMoM; poTodddexKT.

JlabopaTopHas
pabora,
TectupoBanue;
CamocTrosTenbHas
pabora,

¥Y2. Ornauuate rUnoTe3sl OT
Hay4YHBIX TEOPUH.

Otmmyaer TUNOTE3bI OT
Hay4YHBIX TEOPUH;
Opranu3oBbIBaTh COOCTBEHHYIO
JICATEILHOCTD, BBIOWpATh
THIIOBBIE METOJILI M CIHOCOOBI
BBITIOJTHCHUS

podecCuOHANbHBIX 3azad,
oLleHHBaTh UX 3(h(HEKTUBHOCTH

Y cTHBIN O1nIpoC;
JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

3yKkasbisatotca MK, 31eMeHTbl KOTOpbIX GOPMUPYET NPUKAagHON Moayb (MpodeccoHanbHOOPUEHTUPOBAHHOE

coaep¥aHue) B cootsetcTBun ¢ ProC peanmsyemoi npodeccun/cneupnansHoctn CNO.




H Ka4CCTBO.

¥Y3. Jlenate BEIBOABI HA OCHOBE | /leaeT BBIBOABI HA OCHOBE | Y CTHBIHN OIPOC;
AKCIIEPUMEHTAIBLHBIX JAHHBIX. | OKCIIEPUMEHTAIBHBIX JaHHBIX; | JlJabopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
paborTa;
Y4. llpuBogutes mnpumepsl, | [IpuBogut IIPUMEPHI, | Y CTHBIN OIPOC;
MTOKA3bIBAIOIINE, YTO: | IOKa3bIBAIOIIINE, yro: | JlJabopaTopHas
HAOJNIONCHUSI W HKCIIEPUMEHT | HAOMIOACHUSI U DKCIIEPUMEHT | paboTa;
ABIIAIOTCS OCHOBOW JUIA | SABJISIOTCSA OCHOBOM s | TectupoBanue;
BBIJIBUKCHUS TUTIOTE3 Y | BBIABIKCHUSA TUIIOTE3 u | CamocTosiTeNnbHAS
TEOpHUH, MO3BOJSIOT MPOBEPUTH | TEOPU, MO3BOJISIOT MPOBEPUTH | paboTa;
MCTUHHOCTD TEOPETUYECKHUX | HICTUHHOCTD TEOPETUYECKUX

BBIBOJIOB; (hU3nueckasi Teopus
TaeT BO3MOKHOCTHL OOBICHSITH
W3BECTHBIC SIBJICHUS TIPUPOJIBI U

BBIBOJIOB; (huU3Myeckasi Teopus
TaeT BO3MOKHOCTH OOBICHSITH
W3BECTHBIC SIBJICHUS TIPUPOJIBI U

Hay4HbIE (baKTbl, | HAyYHBIE baKThl,

IIPEJICKa3bIBATh eule | MpeacKa3blBaTh eue

HEU3BECTHBIC SIBJICHUSL. HEU3BECTHBIC SIBJICHUSL.

¥5. IlpuBoauts  npumepsl | [IpuBogut IIPUMEPHI | Y CTHBIN ONPOC;

MPAKTUYECKOT0 HMCIIOJIb30BAHUS
(bu3MUEeCKUX 3HAHWI: 3aKOHOB
MEXaHUKH, TEPMOJMHAMUKHU H
AIEKTPOAMHAMUKHU B
HHEPIreTUKE; Pa3JIMYHBIX BHUJIOB
AJIEKTPOMArHUTHBIX H3TYyUYCHUM
UL pa3BUTUSA  paguo U
TEJIEKOMMYHUKAIINH,

KBAaHTOBOW (PM3HMKH B CO3JIaHUH
SICPHOM YHEPIETUKH, JTA3EPOB.

MPAKTUYECKOT0 MCIOIb30BAHUS
(bu3MYeCKUX 3HAHWIl: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKHU WU
ANEKTPOAMHAMUKHU B
SHEPIreTUKE; Pa3JIMUYHBIX BHUJOB
AIIEKTPOMArHUTHBIX H3JIyYEHUU
UL pa3BUTUSA  paguo U
TEJICKOMMYHUKAIINH,

KBAHTOBOW (PM3HMKU B CO3JIaHUH
SIICPHOM YHEPIETUKH, JTA3EPOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenpHas
pabora;

Ye. Bocnpunnmate ¥ Ha

BocnpuHrmaer U Ha OCHOBE

YcTHBIN O1ITPOC;

OCHOBE TMIOJIyYEHHBIX 3HAHHM | TOJYyYEHHBIX 3HaHui | JlaboparopHas
CaMOCTOSITEIIbHO OLICHUBATH | CAMOCTOSITEJILHO OIICHUBAET | paboTa;
uHpopMmaimio, conepxkauryrocs | ”HGopMalu, coaepkairyrcs | TecTupoBaHue;
B COOOIICHUIX CMU, | B COOOIICHUIX CMU, | CamocTosTenbHas
HNuTepHere, Hay4HO- | UHTepHeTe, Hay4HO- | paboTa;
MONYJISIPHBIX CTAThSIX; MONYJISIPHBIX CTAThsIX;
Y7. llpumensars nonydeHHsle | [Ipumensier MOJy4YEHHBIE | Y CTHBIN OIPOC;
3HAHUS npu pPELIECHUN | 3HAHUS npu pemennn | Jlaboparopnast
dbuzndeckux 3agad; CrmocoObl | GU3NYECKUX 3a7ad. pabora;
BBITIOJTHEHUS. TectupoBanue;
CamocrosiTenbHas

pabora,




¥Y8.0npenenarsb xapakrtep | Onpenenser xapakrtep | YCTHbIN Onpoc;

dbuszmgeckoro  mporecca 1o | pusmdeckoro  mporecca 1o | JlabopartopHas

rpaduky, Tadmure, popMye. rpaduxy, Tadmuie, popmye. pabora;
TectupoBanue;
CamocTosiTenbHas
paborTa;

¥9. Usmepsath pan dusznueckux | U3mepsier  psan  ¢usznueckux | YCTHBIN ONpoc;

BEJINYNH, NIPEACTABIIAS | BEJIUYUH, npencrasiss | Jlaboparopnas

pe3yabTaThl  U3MEPEHHM  C | pe3yJbTaThl  HU3MEpEeHHl ¢ | paborta;

YYETOM UX MOTPENTHOCTEM. YYETOM UX MOTPENTHOCTEM. TectupoBanue;
CamocTosTenbHas
pabora;

Y10. Hcnons3oBath | Ucnonb3oBaTh NMpuOOpETEHHBIE | Y CTHBIN OMPOC;

NpUOOPETCHHBIE  3HAHUSI U | 3HAHUS u YMEHHUS B | JJaGopaTtopHas

YMEHUSA B MPAKTUYECKON | IPAKTUYECKON AESATENbHOCTU U | paboTa;

NIEITEIPHOCTH U IOBCEIHEBHOM | IIOBCEAHEBHOM KU3HU. TectupoBanue;

JKA3HH. CamocrosrenbHas
pabora;

31. CwmbIch MOHSTHUH: | 3HAET CMBICJI MIOHSATHM: | Y CTHBIN OIPOC;

buzngeckoe ABJICHHE, | PU3nIEcKoe aBienue, | JlJabopaTopHas

rUrnoTe3a,  3aKOH,  Teopusd, | TUIOTe3a,  3aKOH,  Teopus, | paboTa;

BEIIECTBO, B3aUMOJICHCTBHE, | BEIIECTBO, B3aUMO/ICUCTBUE, | TecTupoBaHuUe;

AIIEKTPOMArHUTHOE MoJie, | DJIEKTPOMarHuTHOE nose, | CamocTosiTeNbHas

BOJIHA, (POTOH, aToM, aTOMHOE | BOJiHa, ()OTOH, aTOM, aTOMHOE | paboTa;

A7po, WOHUBHUPYIOIIUE | SAPO, MOHU3UPYIOIIUE

W3JIy4eHus, TUlaHeTa, 3Be3/a, | U3My4YeHUs, IUIaHeTa, 3Be3Ja,

rajakTuka, BcenenHas. rajakTuka, BceneHnHas.

32. Cwmbicn ¢usnueckux | 3HaeT  CMbICT  (GU3HYECKHUX | Y CTHBIN OMpoc;

BEJINYNH: CKOpOCTb, | BEJINYUH: CKOpOCTh, | JITabopaTtopHas

yCKOpeHHe,  Macca,  Cuia, | yCKOpeHue,  Macca,  Ccuia, | pabora;

UMITYJIbC, pabota, | UMITYJIbC, paborta, | TectupoBanue;

MeXaHU4YecKas SHEprus, | MeXaHu4yecKas sHeprus, | CamocTosiTenbHas

BHYTPEHHSIS SHEPrusl, | BHYTPEHHSIS sHeprus, | pabora;

abcomoTHas TeMIiepaTypa, | abCoIoTHaS TeMIeparypa,

Cpeansasl KHHCTHYCCKAsA OHCPIUid
qaCTull BCIICCTBA, KOJIHNYCCTBO

Cpeansasl KHHCTHYCCKAs OHCPI U
qaCTull BCIICCTBA, KOJIHMYCCTBO

TEIUIOTHI, AJIEMEHTAPHBIN | TEIJIOTHI, AJIeMEHTapHbIN

DIEKTPUYECKUI 3apsI. DIEKTPUUYECKUH 3apsi.

33. CwmbIc ¢usnueckux | 3HaeT  CMbICT  (U3HYECKHUX | Y CTHBIN OIpoc;
3aKOHOB KJIACCUYECKOM | 3aKOHOB kiaccuueckor | JlabopartopHas
MEXaHUKH, BCEMHUPHOTO | MEXaHUKH, BCEMUPHOTO | paboTa;
TATOTEHMS, COXpaHEHMs | TATOTEHUS, coxpaHeHnus | TectupoBanue;
DHEPIUH, UMITyJIbCa U | DHEpPIUH, VMITYJIbCA u | CamocrosiTenbHas
AIEKTPUYECKOTO 3apsiaa, | JIEKTPUIECKOTO 3apsifa, | pabora;
TEPMOIMHAMUKH, TEPMOIMHAMUKH,




9JIGKTPOMArHUTHOW WHIYKIINH,
dhoTtoarddexra.

AJICKTPOMArHUTHOW HWHIYKIIWH,
dhororddexra.

34. Bxiag poccuiickux
3apyOEKHBIX YYCHBIX,
OKa3aBIIUX HanOoJIpIIEe

BJIMAHHUC HA PA3BUTUC (1)I/ISI/IKI/I.

3HaeT BKJIAJ POCCHUICKHUX U
3apyOeKHBIX YYEHBIX,
OKa3aBIINX HanbobIIee
BIIMSTHUE HA pa3BUTHE (QUBUKH.

YcTHbIN 01pOC;
JlaGoparopHas
pabora;
TectupoBanue;
CamocTosTenbHas
paborTa;




3. OueHka ocBOeHHs Y4eOHOH AUCHMIIMHBI:

3.1 @opMbl 1 MeTOABI KOHTPOJISI.

[IpeamMeTOM OLEHKHM CiIy)aT yMEHUs W 3HaHus, npenycMorpeHHble PI'OC mo
muctuminae OVYIL.11 OU3UKA, nanpasneHHsle Ha (GopMHpOBaHHE OOMIMX U
npo(eCCUOHATIBHBIX KOMIIETEHIINM, a TaKKe JIMYHOCTHBIX PE3YJIbTaTOB B paMKax
IIPOrpamMMBbl BOCIIUTAHHUS.



KoHTpoJIb 1 O1leHKa 0CBOEHMSI Y4eOHOM TUCUMIIJIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /1 @OopMBbI U1 METOIBI KOHTPOJISI
Texkymmi KOHTPOJIb Py06exxHbBIN KOHTPOJIb [IpoMexxyTOUHAasi aTTeCTalus
DopmbI [TIpoBepsieMbie DopMmbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3znen 1. Bxoanomn OK 01-OK 05, OK3aMeH OK 01-OK 05,
MexaHuka KOHTPOJIb, OK 07; JI.1.- OK 07; JI.1.-
KPNel J1.6.; M.1.-M.6.; J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, I.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 1.1. YO, T, CP OK 01-OK 05,
OcHOBBI OK 07; JI.1.-
KWHEMATHKU JI.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 1.2 YO, T, CP OK 01-OK 05,
OCHOBBI TMHAMHMKH OK 07; JI.1.-
JI.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 1.3 YO, T, CP OK 01-OK 05,
3aKOHBI COXpAHEHUS OK 07; JI.1.-
JI1.6.; M.1.-M..6.;

I1.1.-11.7.; JIP2,




JIP4, JIP23,

JIP30
Paznen 2. KPNo2 OK 01-OK 05, Oxzamen I OK 01-OK 05,
MouJiekyasipHas OK 07; JI.1.- OK 07; JI.1.-
(pu3uKa U 0CHOBBI JI.6.; M.1.-M..6.; J1.6.; M.1.-M..6.;
TEPMOAMHAMUKU I1.1.-I1.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 2.1 VO, CP, JIPNel | OK 01-OK 05,
OcCHOBBI OK 07; JI.1.-
MOJIEKYJISIPHO- JI.6.; M.1.-M.6.;
KUHETUYECKOMN I1.1.-I1.7.; JIP2,
TEOPUH Ta30B JIP4, JIP23,
JIP30
Tema 2.2 YO, CP OK 01-OK 05,
OCHOBBI OK 07; JI.1.-
TEPMOIMHAMUKH JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 2.3 VO, T, CP, OK 01-OK 035,
ArperaTHbie JIPNo2, JIPNe3 OK 07; JI.1.-
COCTOSTHUS JI.6.; M.1.-M..6.;
BCIIIECTBA U I1.1.-11.7.; JIP2,
(ba3oBbIe IEPEXOIbI JIP4, JIP23,
JIP30
Pa3nen 3. KPNe3 OK 01-OK 05, Ikzamen I OK 01-OK 05,
JJIeKTPOAMHAMUKA OK 07; JI.1.- OK 07; JI.1.-




JI.6.; M.1.-M.6.; JI.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 3.1 YO, T, CP, OK 01-OK 05,
DNeKTpUYeCcKoe JIPNe4 OK 07; JI.1.-
oJie J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.2 VO, T, CP, OK 01-OK 05,
3aKOHbBI JIPNe5, JIPNe6, OK 07; JI.1.-
noctossHHOTO Toka | JIPNe7, JIPNe§, | JI.6.; M.1.-M.6.;
JIPNe9, JIPNel10 | I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.3 YO, T, CP, OK 01-OK 05,
DIIEKTPUYECKAN TOK JIPNel 1 OK 07; JI.1.-
B Pa3JIMYHbBIX JI.6.; M.1.-M..6.;
cpenax I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.4 YO, T, CP OK 01-OK 035,
MarauTHoOE MoJje OK 07; JI.1.-
JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,

JIP30




Tema 3.5 VO, T, CP OK 01-OK 05,
DJIEKTpOMarHuTHas OK 07; JI.1.-
WHTYKIS J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Paznen 4 KPNe4 OK 01-OK 05, Oxzamen I OK 01-OK 05,
Kojie0anusa u OK 07; JI.1.- OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M.6.; JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 4.1 YO, T, CP OK 01-OK 05,
MexaHu4ueckue OK 07; JI.1.-
KoJeOaHMsI M BOJIHEI JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 4.2 VO, T, CP, OK 01-OK 05,
DNEeKTpOMarHUTHBIE JIPNe12 OK 07; JI.1.-
KOJICOAHHUS M BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Pa3nen 5. OnTuka KPNe5 OK 01-OK 05, Ikzamen I OK 01-OK 05,
OK 07; JI.1.- OK 07; JI.1.-
JI.6.; M.1.-M.6.; JI.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, IT.1.-11.7.; JIP2,




JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 5.1 YO, CP, OK 01-OK 05,
[Ipupona ceera JIPNel3 OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.2 YO, CP, OK 01-OK 05,
BonHOBEIE cBOICTBa JIPNe14, OK 07; JI.1.-
CBeTa JIPNel5 JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.3 YO, T, CP OK 01-OK 05,
CneumnannHas OK 07; JI.1.-
TEeOpus H.6.; M.l.-M.6.;
OTHOCHTEIHHOCTH IL.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Pa3znea 6. KPNe6 OK 01-OK 05, Oxzamen I OK 01-OK 05,
DJIeMeHThI OK 07; JI.1.- OK 07; JI.1.-
KBaHTOBOM J1.6.; M.1.-M..6.; JI1.6.; M.1.-M..6.;
(1)1/131/1](1/1 HI-H7, .HPZ, HI-H7, .HP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 6.1 VO, T, CP, OK 01-OK 05,
KBanToBas ontuka JIPNel6 OK 07; JI.1.-




JI.6.; M.1.-M.6.;

I1.1.-11.7.; JIP2,

JIP4, JIP23,

JIP30

Tema 6.2 YO, T, CP, OK 01-OK 05,

du3uka atoMa u JIPNel7 OK 07; JI.1.-
aTOMHOTO J1.6.; M.1.-M..6.;
sapa I1.1.-11.7.; JIP2,

JIP4, JIP23,

JIP30




3.2 Konndukartop o1eHOYHBIX CPEICTB.

OyHKIIMOHAIbHBIN npusHak | Kox orieHouHOTO CpencTBa
OLICHOYHOTO cpelcTBa (Tun
KOHTPOJILHOTO 33J1aHus)

YcrHbIl onpoc YO
JlaGoparopHas pabora Ne n JIP Ne n
TectupoBaHue T
KontposnbHas padota Ne n KP Ne n
3amanus 71 caMocToATeNbHOM padoTel | CP

- pedepar;

- IOKJIAJI;

- cooO11IeHHE,;

- OCCE.

PasHoypoBHeBble 3amaunm W 3amanus | P33
(pacuétHblie, rpaduyecKue)

Pabouyas TeTpaan PT
IIpoekt I1
Jlenosast urpa JAN
Keiic-3amaua K3
3auér 3
JuddepenurpoBaHHbIii 3a4€T 3
DK3aMeH 6]




4.3apanus 1)1 OLIEHKHW OCBOCHHUS U CIUILIHHBI
BxoaHo# KOHTPOJIb

Bapuanr 1

B 3apanusx 1-9 BpiOepuTe NpaBUJIbHBIN OTBET M 3alIMIIUTE €ro B 0J1aHK 0TBETOB. /liist
3aganuid 10, 11, 12 HanumuTe MOJHOE 000CHOBAHHOE pelIeHUE M 3aNUIINTE €ro B
0JIAHK OTBETOB.

Kpurepun onenuBanus.

3aganmsa 1 — 9 onenuBarorcsa B 1 6ann. 3amanusa 10,11,12 B 2 6anna.

B W N —

A W

P

1. OTHOCHUTENBHO KAaKOIo Tejla WX YacTeil Tella MacCaXup, CUISIIUA B JBUXKYIIEMCS
BaroHe, HaXOJUTCS B COCTOSIHUM MOKOS?

. 3eMJIH.
. BaroHa.

. KoJIeca BaroHa.
. pemnC

2. Ilpu paBHOYCKOPEHHOM JIBMDKCHHHM CKOPOCTBH Tella 3a 5 ¢ m3MeHmIach ot 10 m/c 10
25 M/c. Onpenennure yCKOpeHHE Tena.

.4 m/c?;
.2 M/c?;
-2 M/c?;
. 3 m/c?.

3. lana 3aBHCHUMOCTH KOOPJMHATHI OT BPEMEHH NIPU PaBHOMEPHOM JIBMKEHHH: X=2+3t.
Yemy paBHBI HauaJIbHast KOOPAMHATA U CKOPOCTH Teja?

.x,=2, V=3;

4. YCTaHOBHTE COOTBETCTBHE MEXKIYy (PU3NYSCKUMH OTKPBITHSIMH M YYCHBIMH M
3anojgHUTe Tabnuiy Hwke. [lomyduBIIyrocs MOCaeAOBATEIIBHOCTh IU(p 3amuImmTe
0e3 3amsAThIX ¥ Mpo0esIoB B OJ1aHK OTBETOB.

A |B IB R OTkpbITHE N—_—

3aKOH O TIepeayu JaBICHUS

) pERatH 1 1) ITackanb

KUIKOCTSIMH U Ta3aMu
2) Toppuuemnm

b) 3aK0H BCEMUPHOTO TSATOTEHUS

B) otkpsiTHE atMocdepHOTO 3) Apxumen

5. Tlox 4) HeroTOH

JIEVCTBUE JaBJIEHUSA

M cunel 10H Teno gBukeTcs ¢ yckopenueM 5Sm/c?. Kakosa macca tena?



1. 2kr.

2. 0,5 xr.
3. 50 kr.
4. 100kr.

6. [Ipu mpoBeaeHUN 3KCIEPUMEHTA UCCIEA0BANIACh 3aBUCUMOCTD MPONUJEHHOTO TEJIOM
nyTH S oT BpeMeHu t. ['paduk noaydeHHON 3aBUCUMOCTH MPUBEIEH HA PUCYHKE.

40

35 BriOepuTe 1Ba yTBEpKICHMS,

30 COOTBETCTBYIOIIME PE3YJIbTATAM ITUX U3MEPECHUM.

25—
200 1) CxkopocTs Tena paBHa 6 M/c.

2) VckopeHue Tena paBHo 2 M/c2.

3) Teno ABUXeETCS PaBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]Iy POHJIEH MyTh 6 M.

t.c5) 3a MATYI0 CEeKyHIy poieH myTh 30 M.

15—

10

5
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7. Ilo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOIIIOMIETOCs Tela OT BpeMEeHH (PUCYHOK
2) onpenenuTe aMIUITUTYy KoJieOaHuM.

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

8. Uemy paBHa macca rpy3sa, JexXaliero Ha moiy Judra, KOTOPbIii HAYWHAET JBHKCHHE
BBEPX ¢ yckopeHueM 3 M/c?. I'py3 maBut Ha mos yudra ¢ cutoi 520 H.
1) 60 xr
2) 50 xr
3) 40 kr
4) 5 kr

9. YcraHOBUTE COOTBETCTBHE MEXKIy MNMpUOOpaMU W (PU3NYSCKHUMH BEIUYMHAMHU U
3anojgHUTe Tabiuiy Hwke. [lomyduBIIyrocs MOCaEA0BATEIIBHOCTh IU(p 3amuimmTe
0e3 3amsAThIX ¥ Mpo0eIoB B OJ1aHK OTBETOB.



[Tpubop Pu3n4eCKre BETUINHBI

A) ncuxpomertp 1) naBnenue
b) manometp 2) CKOPOCTh
B) cnunomeTp 3) cuia

4) BIaXHOCTh BO3/yXa

A b B

10.Tenmexxka wmaccolt 2 KI' JBHXKYIIAsICA CO CKOPOCTBIO 3M/C  CTaJIKUBAETCS C
HETIOJBIDKHON TEeJIeKKOM Maccor 4 Kr M cuerusieTcss ¢ Heil. Onpenenure CKopocTh
00€euX TeJIEkKEK I10CIIE B3aUMOIEHNCTBUA?

11.ABTOMOOMIIb ABUTANICA CO CKOPOCThIO 10M/C, 3aTeM BBIKJIIOUWI JABUraTelb M Haydal
TOPMOXEHUE ¢ yckopeHuem 2 Mm/c’. Kakoi myTh mpoijeH aBTomoOuseM 3a 7 ¢
MOMEHTA Ha4aJIa TOPMOKEHUSA?

12.TTonpEMHBIA KpaH paBHOMEPHO MOJHHUMAET Tpy3 Maccod 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. OnpeaenuTe MOIIHOCTh ABUTATENSI KpaHa, €CJIM U3BECTHO, UTO €ro Kodhdu-
IUEHT noJie3Horo aerctaust 60%.

Bapuanr 2

B 3apanusx 1-9 Bpi0epuTe NpaBWIbHbIN OTBET U 3aNUIINTE €ro B 0JIaHK 0TBeTOB. [list
3apanuid 10, 11, 12 HanumuTe MOJHOE 000CHOBAHHOE pellleHUEe M 3aNUIINTE €ro B
0JIaHK OTBETOB.

Kpurepun ouenuBanus.

3aganmsa 1 — 9 onenuBarorca B 1 6ann. 3amanms 10,11,12 B 2 6anna.

1. B kakoM U3 cCleAyONIUX CIIy4yaeB JABHUKEHUE Tejla MOXKHO paccMaTpUBaTh Kak
JIBUKEHUE MATEPUAITbHON TOUKU?
1. JIBm>xkeHue aBTOMOOUJISL U3 OJTHOTO TOPOJia B IPYTOM.
2. JIBmkeHrne KOHbKOOEXKIIa, BBHITTOIHSIONIETO MPOorpaMMy (PUTYpHOTO KaTaHUS.
3. JIBWkeHuE 1oe3a Ha MOCTY.
4. Bpamenue nerainy, 00padaTeiBaeMOM Ha CTaHKeE.

2. Ilpu paBHOYCKOpPEHHOM JIBIDKEHUH CKOPOCTH Teia 3a 6 ¢ M3MEHHJIAch OT 6 M/C 10
18 m/c. Onpenenute yckopeHue Tena.
4 m/c?;

.2 M/c?;
-2 m/c%
. 3 m/c?.

WD

3. U3 npennokeHHBIX YPaBHEHUH YKAXKUTE YPaBHEHHE PAaBHOYCKOPEHHOTO JABUKECHHUS.
1. x=2t;



2. X=2+2t;
3. X=2+2t%;
4, x=2-2t.

4. YCTaHOBHUTE COOTBETCTBHE MEXIY (U3MUYECKUMHU BEIMUYMHAMH U HUX €IUHUIIAMU
U3MEPCHU W 3amojHuTe TaOnuiy Huxke. [lomyduBInyrocs MOCIeIOBATEIBHOCTD
1dp 3anumnmTe 6e3 3anAThIX U Ipo0eIoB B 0J1aHK OTBETOB.

du3uvecKre BeTUIHHBI EnuHUIE n3MepeHus
A) cKOpOCTh 1) ITa
b) naBnenue 2) Ix
B) Bec Tena 3) M/c
4)H
5) kr
A|Bb|B

5. Kak Oynmer nBurathcsi TEIO Maccoi 4 Kr, eclu paBHOJECUCTBYIOIIAS
BCEX CHUJI, ICUCTBYIOIIMX HAa HETO paBHa 8§ H?

1. PaBHOMEpHO MPSMOJHHEIHO.

2. PaBHOMEpHO CO CKOPOCTHIO 2 M/C.

3. PaBHOYCKOPEHO C YCKOpeHueM 2 m/c?.

4. PaBHOYCKOpPEHO ¢ yckopenueM 0,5 m/c?,

6. Ha pucynke npuBeneHsl rpa@Ku 3aBUCUMOCTH KOOPAWHATHI OT BPEMEHHU IJI JBYX
Ten: A u B, IBIKyHmMxcs 1Mo npsiMoM, BIOJIb KOTOPOW U HampasiieHa och Ox. BriOe-
pUTE 1Ba BEPHBIX YTBEPKIACHUS O IBHXKEHHUH TEIl.

X, MA 1) Teno A aBUKETCS PpaBHOYCKOPEHO.
2) BpeMeHHOI UHTEpBa MEXAY BCTpeUaMu
30 H  ten A u B cocraBnser 6 c.
20 N A ‘__.f)'é 3) B TedyeHne nepBbIX [IATH CEKyH] Tela
= LN - i JBUTAIMCH B OJHOM HAIIPABJICHUH.
10 A BT 4) 3a iepBbie 5 ¢ Teno A mpomuwio 15 m.
1], 5) Teno B nBuxercs ¢ MOCTOSTHHBIM YCKOPEHUEM.

0 2 4 6 8 fc

7. Tlo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOJIIOIIETOCs Tela OT BpeMEeHH (PUCYHOK
2) onpenenuTe Nepuoj KoaeOaHui.

.4 c;
.5¢;
.8¢;
.2cC.

A WN -



X, cM A
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y
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8. Uemy paBHa macca rpy3sa, JeXaliero Ha mosy Jaudra, KOTOPbIii HAYWHAET JBHKCHHEC
BBepX ¢ yckopeHueM 5 m/c?. I'py3 nasut Ha non mudra ¢ cutoit 585 H.
1) 49 xr
2) 45kr
3) 39 kr
4) 15 xr

9. YcraHoBUTE COOTBETCTBHE MEXIYy MpuOOpaMu U (U3MYECKUMU BEIMYMHAMU,
KOTOpBIE OHU M3MEPSIOT. 3anoaHuTe Tadbuuiy. [lomyunBiryrocs nocaea0BaTeaIbHOCTb
uudp 3anumuTe 6€3 3amsAThIX U MPoOeIOB B OJIAHK OTBETOB.

[Tpubop du3nvecKre BeTNIHHbBI
A) TepmomeTtp 1)naBnenue
b) 6apomerp-anepounn 2) CKOPOCTh
B) nunamomertp 3) cuna

4) TemriepaTypa

A |b |B

10.Teno maccoii 3 Kr JBHIKETCS CO CKOPOCTBIO 7 M/C U
CTAJIKUBAETCS C TIOKOSIIMMCS TelaoM wmacco 4 kr. OmpenenuTe CKOPOCTh HX
COBMECTHOTO JBHKCHHUSI.

11. ABTOMOOWIJIb IBUTAJICSI CO CKOPOCTHIO 25 M/C, 3aT€M BBIKJIIOUWJI ABUTATEIb U Hayajl
TOpMOXEHUE ¢ yckopeHuem 5 m/c?. Kakoil myTh mpoiaeH aBTomoOuiem 3a 4 ¢
MOMEHTA Ha4aJIa TOPMOKEHUSA?

12.Ilogb€MHBIA KpaH paBHOMEPHO MOJHMMAET IPy3 Maccoil 2,5 TOHHBI CO CKOPOCTBIO
0,2 m/c. Onpenenute MOIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
UeHT noJiesHoro aerctaust 40%.

biank oTBeTOB
I'PYIIIIA
IIpodeccus/crienmanbHOCTD

(Damumnus, ums)
Bapuant

N 3amanus 1 2 3 4 5 6 7 8 9

OTtBer




(Huxe BbI MOXETE 3amucaTh peuieHre 3aaad noja nomepamu 10, 11, 12.)

Kontponmupyemsie komnereniuu: OK 03, OK 05; JI.1.-JI.6.; M.1.-M.6.; TI.1.-I1.7.; JIP2,

JIP4, JIP23, JIP30

Kiarou:

N 1 12 |3 |4 5 |6 (7 |8 |9 10 11 12
3aJIaHus

1 Bap 2 |14 |1 [142 |1 (14 |1 |3 |412 |1m/c |25m | 10000BT
2Bap 1 12 |3 |314 |3 |25 |2 |3 [413 |3m/c |40m | 12500Bt

Kpurepun ouenku:

— «2» BBICTABISICTCS O0yYarOIIeMycs, €ClTi Habpan MeHee 7 0auioB;
— «3» BBICTaBIISIETCS o0Oy4aroremycs, 3a 10, 9, 8, 7 6amios;

— «4» BbIcTaBIsIETCA 00yUaromemycs, 3a 13, 12, 11 6anios,

— «9» BBICTaBIsIETCA 00ydaronieMycs, 3a 14 unu 15 6anios.

Pasznena 1. Mexanuka
Tema 1.1. OCHOBBI KHHEMATHKH
Ycrhblii onpoc (YO)

Uto n3yyaeT MexaHuka?

Jlalite onpenenenne MEXaHMIECKOTO ABWKEHUS. [[puBennTe npumepsl.

Kakoe nBukeHME HAa3bIBACTCS MOCTYNATEIbHBIM?

B ueM 3aknroyaeTcsi OCHOBHAs 3a/1a4a MEXaHUKH?

Yo Takoe Teno orcyera’?

Yo Takoe cucrteMa orcyera? 3a4eM B HEW HYKHBI YaChl?

[IpuBenuTe npuMepsl 3a7a4, pelIeHUEM KOTOPhIX 3aHUMAETCs COBpeMeHHas (pu3uka.
JlaiiTe onpeneneHrne MaTepualibHON TOUKH

. Haitte onpenenenne MmarepuaibHOU TOUKH [Ipumepsl.

10 3aBUCHUT JIK TPAEKTOPHS ABMKEeHHS Tena oT Beioopa CO? Ilpumepbt

11.Yto Takoe myts? KakoBa ero eqununa 8 CU?

12.Tlouemy, 3Hast MyTh HE BCET/Ia MOYKHO OIPEACIUTD MOJIOKEHUE Teyna?

13.JlaiiTe onpenenenue nepemerieHus. Kakum cuMBOJIOM ero 0003Ha4aroT?

14.TTpu kakuX yCIOBUSAX MOMYJIb IEPEMEIICHUSI PABEH MPOUJICHHOMY Ty TH?
15.3anumure Gopmyity onpezaesneHus MojJoKeHus Teja B IPOCTPaHCTBE Yepe3 MPOEKIINH
16.Kaxoe nBH>keHHE Ha3bIBACTCS MPSIMOIUHEHHBIM paBHOMEPHBIM?

17.JlaiiTe XapakTepUCTHUKY CKOPOCTH PABHOMEPHOTO MPSIMOJIMHEMHOTO JIBH>KEHHUSI

CoNoakrwdE



18.Kakoii Bua mMeeT Trpaduk 3aBHCUMOCTH CKOPOCTH OT BPEMEHH IMPH PaBHOMEPHOM
NPSIMOJTUHEUHOM JIBM>KEHUUN?

19.Kak BbIYHUCIUTD IEPEMENICHHUE TeJla, €CIIM U3BECTHBI CKOPOCTh U BPEMSl ABUKEHUS Tena?

20.KakoB reoMeTpu4ecKuid CMBICI NepeMenieHus?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuraa

YETKO W IPABWIBHO JaHBl ONPENECICHUS M PACKPBITO COACPKAHUE IOHATHH, BEPHO
VCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL I0KA3aTeNNbCTBA UCIIOJIb30BaHbl Pa3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOJEHUH, OIBITOB
OTBET CAaMOCTOSITEIbHBIN, NCIIOIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTKa «4»

PAcKpBITO OCHOBHOE COJIEpyKaHUE MaTepHraia

B OCHOBHOM ITPABHWJILHO JaHBI OTIPE/ICTICHUS TOHITHI W UCIIOIh30BaHbI HAYYHBIC TEPMHHBI.
OTBET CaMOCTOSTEIILHBIN

OTIPENICIICHUSI  TIOHATHH  HEIMOJHBIC, JOMYIICHBl  HE3HAUUTENIbHBIC  HAPYIICHHS
MTOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTH TP HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M 000O0IIEHUSX

MpaBWJIBHBIE M YETKHE OTBETHI HA BOMPOCHl YTOYHSIOMICTO XapakTepa (IO3HIUs
TTOHUMAFOTITH )

Otmertka «3»

YCBOEHO OCHOBHOE COJICp)KaHHWE Y4eOHOro maTepualia, HO M3JI0KEHO (pparMeHTapHO, HE
BCET/1a MOCIeI0BATEIHLHO

onpeeeHNs TOHITHI HEIOCTATOYHO YETKHE

HE WCIOJB30BaHBl B KAa4ECTBE JIOKA3aTEIIbCTBA BBIBOJALI M OOOOIICHUS W3 HAOJIOJICHHM,
JOITYIIIEHBI OIITMOKYU TIPH UX U3JI0KCHHUH

JOMYIIEHbl OMMOKAM W HETOYHOCTH B HCIIOJB30BAHWM HAYYHOW TEPMHUHOJIOTHH,
oTpeeICHUE TTOHSITHIA

MpaBUJILHBIC M YETKHE OTBETHI Ha BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
(TO3ULIMS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHue y4eOHOTO MaTepHalia He PaCKPBITO

HE J]aHbI OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUIUPYIOIIETO XapaKkTepa

JOMyIIEHbl TPyOble OMMUOKKM B  ONpPENCICHUW TOHATHHA, TIPH  HWCIOIH30BAHUU
TEPMUHOJIOTHH.



TectupoBanue (T)
I Bapuanr.

Kaxoe n3aMeHeHne, TpOUCXOISIIIee ¢ TeIaMHi, MOYKHO CUATATh MEXaHUICCKUM JBIKEHUCM:
a) IBI)KEHHE JIOJIKM OTHOCUTENBHO Oepera

0) TasHUE IHIA

B) KHUIICHUE BOJIbI

Kakoe n3meHeHue, mpoucxosiiee ¢ TeIaMu, MOXKHO CUATATh MEXaHUYECKUM JIBUKECHUEM:
a) TassHUE JIbJa

0) BoJIHBI, 00pa3yrolIruecs Ha MOBEPXHOCTH BOJIbI

B) KHUIIEHHUE BOJIbI

Kakoe n3meHenue, mporucxoasiiee ¢ TeIaMu, MOXKHO CUUTATh MEXaHUICCKUM JIBUKEHUEM:
a) KUIICHUE BOJIBI

0) TasHUE JbJA

B) KOJICOAHMS TIOPIITHS B ABUTATENIC BHYTPEHHETO CTOPaHUS

Kaxoe n3MeHeHne, TPOUCXOAIIee C TEIaMH, MOXHO CUATATh MEXaHUICCKUM JBIKCHUCM:
a) KoJieOaHusl CTPYHBI

0) TasHHE NhAA

B) KUIIEHUE BOJIbI

CxopocTh aBTOMOOWJIS yBeIMUMIach B 2 pasa. [Ipu 3ToM TOpMO3HOI MyTh:
a) HE UBMEHUJICS

0) yBenmuumiics B 2 pasza

B) yBeIMUMIICS B 4 pa3za

MaiuHa ezetr no npsiMor 10pore paBHOMEPHO. MOXKHO 11 paccMaTpUBaTh JBUKEHUE
MAIIIMHBI KaK MPOILECC:

a) MOXKHO, TaK Kak JIt000€ ABUKEHHUE — y>Ke MPOIIECC

0) HeJIb34, TaK KaK IIPH 3TOM JIBUKEHUHU €T0 XapaKTep HE MEHSIETCS

B) MOXKHO, TaK Kak MMOJ0KEHUE MAIlIMHBI U3MEHSETCSI CO BpeMEHEM

Kakue mapameTpsl Tena COXpaHsSIOTCs, KOT/Ia Mbl €70 3aMEHSIEM MOJIETIBIO, T. €. CYUTAeM
MAaTEPUAJIbHON TOUKOM:

a) JUTMHa

0) ¢popma Teina, eciu oHa chepuuecKas

B) Macca

[Toe3n ornpasmnsiercs. 1o mardopme napamiensHO MOE3Ly PAaBHOMEPHO JBUKETCS
HOCHWJIBIIMK C Tenexkoi. [laccaxkup moesna 3a0bl1 OTAATH KHUTY MPOBOKAIOILIEMY €TI0
YeJIOBEKY U BBIKHJIBIBAET EMY KHUTY U3 OKHA Kyne. OTHOCUTEIbHO KaKUX TEJ YpaBHEHUS
JBUYKEHUSI KHUTU Oy1yT OJJMHAKOBBI:



a) OTHOCUTENBHO HOCHJIBIIIKKA, TPOBOXKAIOIIETO U IEPPOHA
0) OTHOCUTENFHO MEPPOHA U MTPOBOKAIOIIETO
B) OTHOCHUTEJIHHO MACCAKHUPaA U HOCHIIBIITIKA

9. Ilpu pemeHuu 3a1a4 KHHEMAaTHUKHU O ABMXKEHUU TeJl Mbl ()aKTHUECKU pacCMaTPUBAIIU 3TU
TeJla KaKk MaTepualibHbIe TOYKHU (HAaIpuMep, 3aJa4i O ABHKEHUHU Tella, OPOIIEHHOTO MO
YIJIOM K TOPU30HTY ). MBI MOJIb30BAIMCh YIIPOLUIEHHON MOJIEIBIO JOCTATOYHO CIIOKHOTO
ABIKeHUs. YeM Mbl ipeHeOperany Mpy pelieHny 3aad 3TOro TUIIA:

a) COIPOTHUBIICHHEM BO3yXa
0) Maccoii Tena
B) hopMoOil 1 pazMepamu Teia

10.IToe3n ornpasnsietcs. [1o mmaTdopme napamieasHO MOE3Ay PABHOMEPHO ABMXKETCS
HOCHWJIBILIMK C Tenexkou. [laccaxup noesna 3a0bu1 OTAATh KHUTY IPOBOKAIOIIEMY €I0
YEJIOBEKY U BBIKUIBIBAET EMY KHHUTY U3 OKHA KyIe. OTHOCUTENBHO KAKUX CUCTEM OTCUETA
XapakTep JBUKEHUS KHUTHU OyIeT OJIMHAKOBBIM, TO €CTh KaKHE€ CUCTEMbI OTCUETa Oy IyT
MHEPIUATbHBIMHU:
a) OTHOCHUTEJIBHO TACCaXUPa, MPOBOKAIOIIETO, HOCUIIBIIHNKA, TIEPPOHA
0) OTHOCHUTEIILHO TIEPPOHA, HOCUJIBIIINKA, TTPOBOMKAIOIIIETO
B) OTHOCUTEJIBHO MACCAKUPaA U TIPOBOKAIOIIETO

11.CxopocTh Tena u paanyc OKpY>KHOCTH, 10 KOTOPOH OHO ABUKETCS, YBEJIIMYUIINCH B JIBa
paza. LlenTpocTpeMUTenbHOE YCKOPEHUE:
a) YBEJIMYIJIOCH B 2 paza
0) yMEHBIIMJIOCH B 2 pa3a
B) HE UBMEHUIIOCh

12.MoryT i1 CKOPOCTH MPOXOKACHHS MYTH U TIEPEMEIICHHS ObITh PABHBI:
a) MOTYT B CITy4ae MPSIMOJTUHEHHOTO JIBH>KCHHSI
0) MOTYT B ciTydae MpsIMOJIMHEWHOTO JIBUYKEHUS B OJJHOM HaIpaBlICHUU
B) MOTYT B CJTy4yae MPSIMOJIMHEHHOTO ABUKCHUS B PA3HBIX HAIIPABICHUSIX

13.Kakast U3 nepeuncaeHHbIX BEJIUYUH — BEKTOP:
a) CKOPOCTh
0) myTh
B) Macca

14 Kakasi u3 nepeyncieHHbIX BEJIMUYNH — BEKTOP:
a) MmyTh
0) cwia Toka
B) NIEPEMEIICHUE

15.VkaxuTe NpaBUIbHOE YTBEPKICHUE:
a) OT BBIOOpA CHCTEMbI OTCUETA 3aBUCHUT PEILICHUE 33a4U
0) Tesno oTcuéTa BEIOUpAETCS TAKUM 00pa3oM, UTOOBI IBHXKEHUE BBITIIAIETIO0 Hanbosee



IIPOCTO
B) B YCJIOBHH 3a/1a4M yKa3aHa CUCTEMa OTCYETA

16.YkaxuTe MpaBUJIbHOE YTBEPIKICHUE:
a) TeJO OTCYETA BEIOMPACTCS TaKUM 00pa3oM, UTOOBI IBHUKEHUE BBITJISAETI0 Hanboee
IPOCTO
0) BEIOOp CHUCTEMBI OTCUYETA 3aBHCHT OT YCIOBUI JaHHOM 3a/1a4u
B) OT BBIOOpA CUCTEMBI OTCUETA 3aBUCHT OTBET 3a1aUM

17. YkaxuTte nmpaBUiIbHOE YTBEPKICHHE:

a) TeJo OTCYéTa BHIOMPAETCS TAKUM 00pa3oM, YTOOBI ABMKEHUE BBITJISIIENO Hanboee
MIPOCTO

0) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3aJ1auu

B) TEJIO OTCUETA BHIOMPAETCSI TAKUM 00pa30M, UTOOBI IBUKEHUE BBITIISAIEIIO0 ObI
HauboJee MPoCTO, U B TO KE BPEMs Mbl MOIJIM OBl OTBETUThH Ha BOIIPOC 3a/1a4H

18. Teroxo/ ABMKETCSI BHU3 IO TEUCHHUIO PEKH C TIOCTOSTHHON CKOpOCThIO. 1o mamy6e
MPOTYJIMBACTCS YEIOBEK. XapaKkTep JBHUKCHHSI YeI0BeKa OTHOCUTEIBHO TEIUIOX0/1a U
Oepera:

a) OJIMHAKOB, TTOKA YEJIOBEK JIBIKETCSI pABHOMEPHO
0) OIMHAKOB BO BCEX CIydasiX
B) pa3HbIi, TaK KaK CKOPOCTH Y€JI0BEKa OTHOCHTEIBHO TEIUIOXO0/a U Oepera pa3IudHbI

19.B kakom cirydae 3eMITi0 MOKHO CUMTaTh MAaTePUAIBHON TOYKOMA:
a) MpY U3MEPEHUH MATHUTHOTO TOJIA 3EMIIH
0) npu UCCIIEIOBAHUU Sipa 3eMIIH
B) IPU paccMOTpeHUH e€ BUKeHUs BOKpyr CouHIa

20.B kakom cirydae 3eMiIi0 MOKHO CUYUTATh MaTEPHUAIBHON TOUKOM:
a) Mpy MOTNaJaHNK Ha HE€ METeopHUTa
0) pu pacuére TPACKTOPU CITyTHUKOB 3eMIIH
B) [IPY U3MEPEHUU MATHUTHOTO MOJI 3eMJIN

II Bapuamnr.

1. CxopocTsb Tena, IBUKYIIETOCs M0 OKPY>KHOCTH OCTOSIHHOTO Pajinyca, yBEJIMUMIIach B ABa
paza. LleHTpocTpeMUTENbHOE YCKOPEHUE:
a) YBEJIMYWIOCH B 4 pasa
0) yBeJIMUMUIIOCH B 2 pa3a
B) HE UBMEHUIIOCH

2. Tloe3n ornpasnsiercs. 1o miatdopme napamiensHO MOE3y PAaBHOMEPHO JBUKETCS
HOCHUJIBIIMK C Telexkoi. [laccaxkup moesna 3a0bL1 OTAATh KHUTY MTPOBOXKAIOIIEMY €r0
YeJIOBEKY M BBIKU]IBIBACT €My KHUTY U3 OKHa Kyre. Kakum Oyner xapaktep JBUKCHHUS
KHUTY OTHOCUTEJILHO MHEPLIUATIBHBIX CUCTEM OTCUETa, €CIIU MpeHeOpeub COMPOTUBICHUEM



BO3/lyXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHUEM, PABHBIM CYMME YCKOPEHHSI CBOOOHOTO MaJeHUS U
YCKOpEHUS Moe3aa

0) paBHOYCKOPEHHBIM, C YCKOPEHHUEM CBOOOIHOTO MaJICHUS

B) CJIOXHBIN XapakTep IBUKECHUS

BriGepuTe HenpaBUIIbHOE YTBEPKICHUE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCIIOBUM JaHHOU 3a7aun

0) mpu MPSIMOTUHEITHOM JBUKEHHUHU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOKET
YBEIUYHUBATHCS, @ MOKET U YMEHBIIATHCS

B) HaIlpaBJIEHUE YCKOPEHUS ONPEIEIseT HallPaBICHUE IBHKECHHUS

Bri0epuTe HenpaBUIIbLHOE YTBEPKICHUE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCIOBUM JaHHOW 3a/1auun

0) ABM>KEHHE C TIOCTOSIHHBIM YCKOPEHHEM Ha3bIBAETCS MPSAMOIMHEMHBIM paBHOYCKOPEHHBIM
JIBUKECHUEM

B) IpY NPSIMOJIMHEMHOM JBH>KEHUU C IIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEIIMYUBATBCS, & MOXKET U YMEHBIIATHCS

Bri6epute HenpaBuiIbHOE YTBEPKICHHUE:!

a) MU NPSMOJIMHEHHOM JIBUKEHHUH C TOCTOSSHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEIUYUBATHCSA, @ MOKET U YMEHBIIATHCS

0) BBIOOp CUCTEMBI OTCUETA 3aBUCHUT OT YCJIOBUM JAaHHOU 3a/1a4u

B) HaIlpaBJIEHUE YCKOPEHUS ONPEEeNsieT HallpaBIeHUE ABHKCHUS

Bri6epuTe HepaBUILHOE YTBEPIKIACHHUE:

a) BBIOOpP CHCTEMBI OTCUETA 3aBUCHUT OT YCIOBUI JaHHOU 3a/1a9n

0) ecnu IBMKEHHUE MPAMOJIUHEHHO, TO YCKOPEHUE MTOCTOSTHHO

B) IIPU MPSAMOJIUHEHHOM JBI>KEHHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEITUYUBATHCS, @ MOKET U YMEHBIIIATHCS

Bribepute He npaBUIIbHBIE YTBEPXKICHUE!

a) MpY NPSIMOJIMHEWHOM JIBUYKEHUU C IOCTOSIHHBIM YCKOPEHHEM CKOPOCTh YBEJIIMUMBAETCS
0) mpu MPSIMOJIUHEIHOM JBMKEHUHU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOKET
YBEIUYUBATHCS, @ MOKET U YMEHBIIATHCS

B) BBIOOP CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBHUI TaHHOM 3a/1auu

Br16epuTe mpaBUIILHOE YTBEPKIACHHUE:

a) MpU TIPSIMOJIMHEHHOM JIBHYKEHUH C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh YBEIIMUHNBACTCS
0) eciii YCKOpEHHE MOCTOSHHO, TO ABHUYKEHUE MPSIMOJIUHEHHO

B) IIPY MPSMOJIUHEHHOM JIBI)KCHHUH C TIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEITUYNBATHCS, & MOKET U YMEHBITIATHCS

JIBurasce paBHOMEPHO, Bejocureauct npoesxaer 40 m 3a 4 ¢. Kakoii myTe OH MPOENET NpU
JBU>KEHUU C TOM 3k€ CKOpOoCThIO 3a 20 c:



a) 200 m
0) 50 M
B) 150 M

10.0t1nen MexaHuKH, COACpKalUi YyUeHUE O IBHXKEHUH Tell 0e3 yuéTa JeMCTBYIONINX CHIL:
a) TMHaAMUKa
0) KHHEeMaTHKa
B) CKOPOCTb

11.0Omnpenenure, Kak Ha3bIBAETCS PACCTOSHHE MEKy HAYaJIbHON M KOHEUHON TOYKaMHU:
a) MyTh
0) nepemernieHue
B) CMEIIICHUE
I') TPACKTOPUS

12.BolsicHUTE, B KAKOM U3 CJICAYIOIIUX CIIy4acB ABUKEHHUE TeJla HEIb3sl pACCMaTPUBATh KaK
JIBMYKEHUE MaTEPUAIbHON TOUKH?
a) JIBmwxenue 3emiau Bokpyr ComHIla.
0) [IBmkeHre CriyTHUKA BOKPYT 3EMIIH.
B) [Toner camonera u3 BnaguBoctoka B MOCKBY.
r) Bpamenue neranu, oopabaTeiBaeMOil Ha CTaHKE

13.0TmeThTe, KaKkue U3 MePeUnCICHHBIX BETMYHH SIBIISIOTCS CKATSIPHBIMU:
a) mepemMenieHue
0) nyTh
B) CKOPOCTb

14 .Bribepute, 4TO U3MEPSIET CIHIOMETP aBTOMOOHIIS:
a) YCKOpEHHUE;
0) MOJTyJIb MTHOBEHHOM CKOPOCTH;
B) CPEIHIOI CKOPOCTH;
I) IepeMenieHue

15.Onpenenure, Kakasi €IMHUIIA BPEMEHU SIBJIIETCS. OCHOBHOM B MeX1yHapOoaHOU cucTteMe
CAVHUIL;
a) 1 gac
0) 1 mun
B)l c
r) 1 cyTku.

16.Berarcnure. J[Ba aBTOMOOWIISI IBMXKYTCSI IO TIPSIMOMY IIOCCE B OJTHOM HanpasieHuu. Eciu
HanpaBuTh ocb OX BI0JIb HANIPABICHUS ABMKEHUS TEJ IO MIOCCE, TOTAA KAKUMHU OYyT
MPOEKIIUU CKOpOCTel aBToMobueit Ha ocb OX?
a) 00¢ IMOJI0KHUTEIIbHBIC
0) 00e oTpHIIaTeIbHbBIE



B) IEPBOro — IMOJIOKUTCIIbHAA, BTOPOT0 — OTPULATCI/IbHAA
F) IIEPBOIro — OTPULATCIIbHAA, BTOPOTO — ITOJIOKUTCIIbHAA

17.Berauciure. ABToMOOMIb 00bexal MOCKBY 10 KOJBIIEBOM Jopore, AauHa KoTopoit 109 kM.
Yemy paBHBI IPOHIEHHBIN MyTh | 1 IepeMeniienrne S aBToMOOMIISA?
A)1=109 xm; S=0
0) [ =218xm S = 109 km
B) =218 xm; S =0.
r) [=109xMm; S=218 xm

18.0OmnpenmenuTe, eciu yCKOPEHHE PABHO 2 M/C?, TO 3TO:
a) paBHOMEPHOE JIBUKEHUE
0) paBHO3aMEIJICHHOE JIBUKCHUE
B) pPaBHOYCKOPEHHOE JIBIIKCHHE
T') NPSMOJIMHEHHOE

19. Kakum 00pazoM yCKOpEeHHE XapaKTepU3yeT N3MEHEHHUE BEKTOpa CKOPOCTU?
a) 1O BETMYMHE U HAMPABIICHUIO

0) 10 HaIpPaBJICHUIO

B) 10 BEJIMUMHE

20. Beruuciure. ABTOMOOWIIb, IBUKYIIUICS TPSIMOIMHENHO PABHOYCKOPEHO, YBETUYIII
CBOIO CKOPOCTHh € 3 M/c 10 9 m/c 3a 6 cekyHa. C KaKUM YCKOPEHUEM JIBUTAJICSI aBTOMOOUIIB?
a) 0 m/c?

0) 3 m/c?

B) 2 M/c?

r) 1 m/c?

KonTtpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kaouun Kk Tectam:

Bapuanr 1

Ne Bonpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10)11 12|13 |14 |15 |16 |17 |18 19|20

HpaBuabHbiii |2 |6 |B (a |B |0 |B |0 |(aB |0 |a |06 |a |[B |a |0 |B |a |B |0
0TBET

Bapuant 2

Ne Bonpoca 112 |3 |4 |5 |6 |7 |8 |9 |10)11 12|13 |14 |15]16 |17 181920




HpaBunbHblii |2 (6 |B |6 (B ([0 |(a |B |B [0 |6 |r |a [r |B |a |B |B |a |T
0TBeT

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyJaroIeMycs, eciii Habpan MeHee 8 0aios;
— «3» BBICTaBIISIETCS o0y4Jaroremycs, 3a 9, 10, 11 6anos,;

— «4» BBICTaBMIsIETCS OOy4Jaromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BeICTaBIIsIETCS O0y4Jaroniemycs, 3a 6oyee 17 06amios.

3aganus 1 camMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedeparoB, 1OKIAT0B, COOOILICHHA)

1) MarepuanbHas TOYKa.

2) CkayisipHbIC U BEKTOPHBIC (PU3NUCCKUC BEIINIMHEI.

3) OTHOCHTETHHOCTh MEXaHUYECKOTO JIBHKCHHSI.

4) Cucrema oTcyera.

5) Ipuniun oTHOCUTEIBHOCTH [ amuiest.

6) CrocoObl OIMCAHMS JBUKCHHUS.

7) PaBHOMEpHOE NMPSMOJIMHEHHOE JIBHIKEHHE.

8) CkopocTh. YpaBHEHHUE IBMKCHUSA. MTHOBEHHAS U CPEIHSSI CKOPOCTH.
9) IlocTyaaThl TEOPUH OTHOCHUTEIBHOCTH.

10) OcHOBHBIE CIIEICTBHS U3 MOCTYJIATOB TEOPHHA OTHOCUTEIIEHOCTH.
11) [IpssMosMHEHHOE IBUKCHHUE C TIOCTOSTHHBIM YCKOPEHHUEM.

12) JIBrokeHHe ¢ IOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO A ICHHS.

Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJIEp)KaHUE MaTepuasa

YETKO W TMPaBWIBHO [IaHbl OMNPEACIICHUS W PACKPBITO COJIEPXKAHUE TOHSTHH, BEPHO
HCIIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUTSI TOKA3aTeNIbCTBA UCTIOJIb30BaHbI PA3IUYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOJICHUH, OTTBITOB
OTBET CaMOCTOSTEIIbHBIN, HCIIOJIB30BaHbl paHee MPHOOPETEHHBIC 3HAHMUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuana

B OCHOBHOM MPABUJIBHO JaHbI OMPEAEICHUS MOHIATUI U UCIIOJIb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpEAECTCHUs]  MOHSATUM  HEMOJHBIE,  JIONYIIEHbl  HE3HAUYUTEJbHBIC  HApPyUICHUS
MOCJIEI0BATEIbHOCTH U3JI0KEHHS, HEOOIbIITNEe HETOUHOCTU MPHU HCIOJIB30BAaHUN HAYUHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX




w =

I

NpaBWIbHBIE W YETKHE OTBETHI Ha BONPOCH YTOYHSIOMIETO Xapakrepa (TO3HIHS
TOHUMAFOIITHHA)

OtmeTka «3»

YCBOCHO OCHOBHOE COJIEp>KaHUE y4yeOHOro Marepuana, HO M3JI0KEHO (PparMeHTapHO, He
BCErJa MoCcIe0BaTENbHO

onpeeeHus MOHITHM HEIOCTATOYHO YETKHE

HE MCIOJIb30BaHbl B KA4€CTBE JOKA3aTebCTBA BBIBOABI M 000OIICHUS W3 HAOIIOJICHUM,
JOIYIEHBI OITMOKHU TP UX U3II0KEHUH

JOMYIIEHbl OMMOKM ¥ HETOYHOCTH B HCIOJB30BAHMM HAYYHOH TEPMHUHOJIOTHH,
ONPEAECTICHUE OHATHI

MPaBUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(MO3UIUsT KPUTHK )

OtmeTka «2»

OCHOBHOE COJIepKaHHe Y4eOHOTO MaTepualia He pacKpbITO

HE JJaHBI OTBETHI HA BOIIPOCH HABOAIIETO M KOHKPETU3IUPYIOIIETO XapaKTepa

JOMyIIEHbl TPyOble OMMUOKKM B  ONPENCICHWW TIOHATHHA, TIPH  HWCIIOJIH30BAHUU
TEPMUHOJIOTHH.

Tema 1.2. OCHOBBI JTMHAMHUKH
Ycrublii onpoc (YO)

Ecnu Teno siBasiercst cBOOOHBIM (UTO 9TO 3HAUUT), TO KaK OHO MOKET JIBUTAThCs?

Nwmeercs mu npuHunuansHoe pasnuune Mexay CO cBasanHou ¢ 3emuet u CO cBA3aHHOU
C CaMOJIETOM, JIEJIAIOIIUM BUPAK?

ITouemy BTOpOI 3aKk0H Hbl0TOHA HAa3bIBAIOT OCHOBHBIM 3aKOHOM JUHAMHUKH?

[losicuute, Kak CTpPOATCA OSKCHEpUMEHTalbHble Tpaduku B (uU3MKEe Ha HpuMepe
3aBHCHUMOCTH CHUJIBI YIPYTOCTH OT Ae(opMainu.

Kaxk u3meputph Maccy Teiia B yCIOBHSIX HEBECOMOCTH ?

Haxoaunuce nu BbI Korga-HUOY1b B COCTOSSHUM HEBECOMOCTH?

O BeTpoBOE CTEKJIO ABMXKYLIErocs aBTOMOOWIs yaapuics komap. CpaBHUTE CHIIBI,
JEUCTBYIOIIME Ha KOMapa M Ha BETPOBOE CTEKIO BO BpeMmsa yaapa. llouemy komap
IocTpazaan CuiIbHee?

bapon Mionxray3eH yTBep:KIaj, 4TO BbITAlIMJ ceOs 3a BojoChl u3 Oonora. OOocHylTe
HEBO3MOKHOCTB 3TOTO.

C copTHUpOBOYHOM TOPKU CKAaTBHIBAIOTCS JBa OJMHAKOBBIX SILIUKA: OAUH IYCTOM, APyrou
nonHbd. Kakolt smuk Oyner uMeTh OOJIbIIYI0 CKOPOCTh Yy MofHOoXxus? Kakoil oTkaTuTcs
JaNbllIe M0 NPSIMOJUHEHHOMY F'OPU30HTAIBHOMY YYacTKy MOCJE TOPKU U TouyeMy?

10.ITouemy cKOpOCTH aBTOMOOWJSI, JBIDKYIIETOCS 10 TOPHW3OHTAIM HE BO3pacTaer

0ECKOHEYHO, XOTS CHJIa TSTU MOTOpa JEHCTBYET MOCTOSTHHO?



11.TTepBOKIACCHUK M CTapIIEKIACCHUK CTOST Ha MOy WU TAHYT APYr JApyra 3a pyKH.

OnuHakoBbIE U CUJIBI IEUCTBYIOT HA OAHOrO M Ha npyroro? Ilepeuncnure ycioBus, Koraa
IEPBOKJIACCHUK MOKET MEPETAHYTh CTAPILIEKIACCHUKA.

12.KocMoHaBT Makc mpbITaeT co CTyJa, Jepka B pyKax TMpIO0 Maccoll m cHauaja Ha 3emiie,

3areM Ha Jlyne. Kak Oyner oTinMyaThCs cuia, ¢ KOTOPOUM TUpPs TaBUT HA PYKY 4YEIOBEKY
MIOKa OH HaXOJUTCS B BO3ayxe?

13.3auem Ha HUKHEN TOBEPXHOCTH JIBIK JIENIAETCSl TPOI0JIbHAS BhIEMKa?
14.Tlouemy ©He mnpuOIMXKAIOTCA JAPYyr K Jpyry HpeIMeThl B KOMHATe, HECMOTps Ha

I'PaBUTALMOHHOE TPUTSHKEHUE?

15.0Onummute onbiTel ["ammnes n HeroToHA 110 CBOOOHOMY TTAJICHUIO TE.

Kontpomupyemsie komnerennnu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onenku:

OtmeTka «5»

TIOJTHO PACKPBITO COACP)KAaHUE MaTepraa

YeTKO W TPABWIBHO JaHBl OMNPEICICHUS WM PACKPHITO COACP)KAHWE ITOHSATHH, BEPHO
WCITOJI30BaHbI HAYYHBIC TEPMUHBI

JUISL TOKA3aTeNIbCTBA UCTIOIb30BaHbI Pa3INIHbIC YMEHUS, BBIBOJIbI U3 HAOJIOICHUH, OIBITOB
OTBET CaMOCTOSTEIIbHBIN, NCIIOIB30BaHbl paHEe MPUOOPETEHHBIC 3HAHUS.

OtmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHHe MaTepuasa

B OCHOBHOM MPABUJILHO JaHbI ONPEEICHUS MOHITHI U UCIIOJIH30BaHbl HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSITEIbHbBIN

OTNpENCNICHUs]  TOHATHN  HEMOJHBIE,  JOMYIIEHbl  HE3HAUUTENIbHBbIC  HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIb30BAaHUU HAYUHBIX
TEPMHUHOB WJIHM B BBIBOJIaX U O00OIICHUIX

MpaBWIbHBIE M YETKHE OTBEThI HA BOIMPOCHI YTOUHSIONIErO0 XapakTepa (TO3UIMs
MTOHUMAIOIIIUI )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHWE Y4eOHOro maTepuaia, HO M3JI0KEHO (pparMeHTapHO, HE
BCErja Mocjiea0BaTeIbHO

onpeeICHUS TOHITHH HETOCTATOYHO YETKUE

HE HCIOJb30BaHbI B KA4YECTBE IOKA3aTEIbLCTBA BBIBOABLI U OOOOIIEHHS W3 HAOJIOICHUIA,
JIOTTYIIIEHBI OMITMOKYU TIPU UX U3JI0KECHUH

JIOMYIIEHbl OMMUOKM W HETOYHOCTH B HCIOJB30BAHWM HAYYHOW TEPMHUHOJOTHH,
ONPEAECICHUE OHATHI

MPaBUJIbHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
(TO3UIIMS KPUTHUK)

OtMmeTKa «2»



OCHOBHOE COJIepaHue yueOHOro MaTepuasa He PACKPBITO

HE JIaHbl OTBETHI HA BOIPOCHI HABOJAILIETO M KOHKPETUZUPYIOLIEr0 Xapakrepa

JOMyIIEHbl TPyOble OMMUOKKM B  ONpPENCICHUW TIOHATHHA, TIPH  HCIIOJIH30BAHUU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

TecroBast paboTta cocToUT U3 9 3a7aHUi ¢ BRLIOOPOM OTBETA, U | 3a7jaHKE Ha HAXOXKICHUE
COOTBETCTBHUA
Kasxxplii mpaBUIBHBIN OTBET OIlecHUBaeTCs 1 Oammom.

Bri0epere oquH npaBUiIbHBIN 0TBeT. PaBHOAEHCTBYIOIIAs BCEX CHIL, AEHCTBYIONIAs Ha
TEJI0, paBHA HYJIO. JIBUKETCS 3TO TEJIO WA HAXOAUTCSA B COCTOSHUU MTOKOs?

A. Teno IBUXETCS paBHOMEPHO MPSMOJIUHENUHO.

b. Teno nBuxkercs paBHOMEPHO 110 OKPYKHOCTHU B TOPU30HTATIBHOMN IUIOCKOCTH.

B. Teno HaxoauTcsa B COCTOSIHUM TTOKOSI.

I'. Teno nBukeTCs paBHOMEPHO MPAMOJIMHENHO WJIM HAXOAUTCS B COCTOSIHUU TTOKOSI.

2. BoiOepere oauH NpaBWJIbHbINA 0TBeT. M4 MOAOPOCUIIM BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HanpaBJICHUE CUIIbI TSHKECTH, IEUCTBYIOIIEN HA TEJNO.
OmnpenenuTe HaPaBICHUE BEKTOPA YCKOPEHHSI MsT4a, ABMKYIIETOCS BBEPX (PUCYHOK 0).

; a
: T_é la’ /a >
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3 ' 1 2 3 4
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A. Tonpko Tak, Kak IoKa3aHo Ha puc. 16.
b. Tonpko Tak, Kak MoKa3aHO Ha pHC. 20.
B. Tonpko Tak, KaKk moka3aHo Ha pucC. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puc. 46.

3. OnpenenuTe 0AUH NPaBUJIbHBINH 0TBeT. Ecin paBHOAEHCTBYIOIIA BCEX MPUTOKEHHBIX
cun paBHa 4 H, To y Tena maccout 2 kr

A. Yckopenue 2 m/c?

B. Yckopenne 0 m/c?

B. Yckopenue MoxeT ObITh JIFOOBIM

. Vckopenue paBHO 8 M/c?

4. Ilpu n3mepeHunsix Macchl TeJIa M ero Beca Ha MOJIKCE U Ha IKBATOpe ObLIO0
00Hapy’KeHo, 4YTOo
A. Macca u Bec OqMHAKOBEI



B. macca pa3znuyHa, BeC OJMHAKOB
b. U Bec, n Macca pa3nuyaHbl
I'. Mmacca oguHaKoBa, BEC pa3inyeH

5. YcraHoBuTe COOTBETCTBHE MEXKAY (PUIMYECKMMH BeJIMYMHAMH U €AMHULAMMU
U3MepeHus ITUX BeJIuunH B cucteme CH.

dwuznveckas BEIMUNHA EnuHuIa BETHIUHBI
A) )KeCTKOCTh 1) xkunorpamm (1kr)
b) cuna 2) Heroton (1 H)
B) Bec Tena 3) Herotor*metp (1 H*m)
I') yckopenue 4) Hetoron na metp (1 H/m)

5) MeTp B cekyHIy 3a cekyHay (1 m/c?)
6) dxoyns (1 Jx)

6. ®opmyiia, BLIPAKAKOIIAA 32aKOH BCEMUPHOTO TATOTEHUS. . .
A. F = GMm/R?

B. F = kqi02/r?

B. F = GM/R?

I'. F=KkAIl

7. 111 3axoH Hpl0TOHA MaTeMATH4YeCKH MOKHO 3alIUCATh TaK: (BEKTOPbI He YKA3aHbI)

momm

=—F
= —kx

8. Bec Tesa — 370...

A. ...cuna, c KOTOPOH TEJIO0 MPUTITUBAET 3EMITIO

b. ...cuna, ¢ KOTOpOWM TENO AECUCTBYET HA OMOPY

B. ...cuna, ¢ KOTOpOH TEJI0 AEUCTBYET HA MOBEC

I'. ...cuna, ¢ KOTOPOM TENO BCIEACTBUE 3€MHOTO MPUTSIKEHUS JEUCTBYET HA ONOPY WU
MOJIBEC, HEMOIBMYKHBIE OTHOCUTEIIBHO HETO

9. Peminte 3anauy. [Ipyxuna xectrkoctsio 100 H/M pactsaruBaetcs cunoit 20 H. YUemy
PaBHO YUTMHEHHUE MPYKUHBI?

A.5cm.

b. 20 cm.

B.5Mm.1.0,2 cm.

. Cpenu otBeTOB A — [' HET IPABUIIBLHOTO.

10. Boi0epeTe 0iMH NPAaBWIbHBII 0TBET. bpyCOK JIEKUT HETOABMUKHO HAa HAKIIOHHOU
miockoctH (puc. 7). Kakoe HanpaBieHre UMEET BEKTOP CHJIbI TPEHUS?



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

Il Bapuanr

TecroBas paboTa cocTouT U3 9 3aganuii ¢ BHIOOPOM OTBETa, U | 3ajaHUE HA HAXOXKICHUE
COOTBETCTBUS

Kasx1p1ii mpaBWIIBHBINA OTBET OIICHUBAETCS 1 Gauiom.

1. Eciin Ha m1apuK He JeMCTBYIOT HUKaKHe Jpyrue TeJia, TO B MHEPUUAJIbLHOM CUCTEeMe
0TCYeTa OH

A. IlocTeneHHo OcTaHaBINBAETCS

b. Koneb6nercs 0ko10 Ha4aIpHOTO MOJI0KEHUS

B. JIBuxkeTcs 10 OKPY>KHOCTH € TOCTOSTHHOW MO MOJTYJIFO CKOPOCTBEO

I'. JIBUKETCS € MOCTOSIHHOM 110 MOJYJIFO M HAIIPABJIEHUIO CKOPOCTHIO

2. BoiOepeTte oquH NpaBWJIbLHBINA 0TBET. M4 MOAOPOCHIIM BBEPX C HAYAIBHOU CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HanpaBJIeHUE CUIIbI TSKECTH, IEUCTBYIOLIEN HA TEJO.
Onpenennute HapaBJICHUE BEKTOPA YCKOPEHUS MsSYa, IBHKYIIETOCS BHU3 (PUCYHOK 0).

F
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A. TonbKo Tak, Kak OKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MOKa3aHo Ha puc. 26.
B. Tonbko Tak, Kak moKa3aHo Ha puc. 30.
I'. Tonpko Tak, KaKk MOKa3aHo Ha puc. 40.

3. Onpenenure 0OMH NPAaBWIbHBIN 0TBET. Tea0 Maccoil 2 Kr IBUKETCSA CO CKOPOCTHIO 3
M/c 1 yckopeHueM 2 M/c?. Moyl paBHOJEHCTBYIOLIEH CHIL, EHCTBYIONIMX Ha TEJIO PaBeH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu u3MepeHUsAX MacChl TeJIa U €ro Beca Ha MOJIKCe U HA IKBATOpPe ObLI0
00HApY:KeHO, YTO

A. U Bec, u macca pa3nuyHbl

B. Macca onuHakoBa, BEC pa3jinueH

b. Macca u Bec OqMHAKOBEI

I'. Macca pa3nuyHa, BeC OJMHAKOB



5. YcranoBure cooTBeTcTBHE MEXKAY GU3MUECKMMU BEJIUHYMHAMU U eIUHUIIAMU
u3Mepenus 3TuX BeanunH B cucreme CHU.

dwusnveckas BEIMINHA EnuHuIa BeTHIUHBI

A) XKeCTKOCTh 1) kunorpamwm (1xkr)

b) cuna 2) Heroton (1 H)

B) Bec Tena 3) Heroron*metp (1 H*m)
I') yckopenue 4) Heroton Ha metp (1 H/m)

5) MeTp B cekyHAy 3a cekyHay (1 m/c?)
6) dxoyns (1 Jx)
®opmyna, onpeneasonias CUJIy ynpyrocrTu...
F = GMm/(R+H)?
F=mg
F=
F

=

NWE R NTw
|

8. Eciin Tes10 NOKOMTCSH, TO CHJIA TPEHUS MOKOS:
A. Bcerza 0oiblIle BHEITHEH CHIIBL;

b. Bcerna paBHa BHEWIHEN CUIIE;

B. Bcerna menbIie BHENTHEN CUJIBI.

9. Peminre 3agauy. [lox neiicreuem cumel 2 H npyxuna ymmHwiacsk Ha 4 cMm. UeMy paBHa
AKECTKOCTb IIPYKUHbBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/wm.

I'. 50 H/m.

J. 0,08 H/m.

10. BoiOepeTe 01UH NPABWIbHBIN 0TBET. BpyCcok BIXETCS paBHOMEPHO BBEPX 110
HaKJIOHHOM miockocTH (puc. 7). Kakoe HanpaBieHue UMEET BEKTOP CUJIbI TPEHUS?

A.16.2B.3T.4 1. Fmp=0



Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07.JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kaouum Kk Tecram:

Bapuanr 1

~
oo
©

Ne ponmpoca 112|345 6 10

ris|A|r|A4m5B282rs5/A|lB|r|6|B

IIpaBWIbHBINA 0TBET

Bapuanr 2

Ne Bommpoca 1123|415 6718|910

rie|2|B|A4,6-2,B2,r5|r|B|/A|[l|B

IIpaBUIBHBINA 0TBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyYaroIeMycsi, €ciii Habpaj MeHee S 0alioB;
— «3» BBICTABJISAETCS O0ydaromeMycs, 3a 6-7 6aios;

— «4» BBICTABIsAETCA O0yUaroeMycs, 3a 8-9 6aios;

— «5» BeICTaBIIsIETCS OOy4Jaromnemycs, 3a 10 6aos.

3aganus 15 camocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedeparToB, 1OKIAT0B, COOOIICHUA)

1) Cwuia. Macca.

2) TlpuHIUI CYTIEPIIO3UIINYU CHIL.

3) Ilepseiit 3akoH HproToHAa.

4) Bropoii 3akoH HproToHa.

5) Cwuiibl B mpupoe.

6) Tperuii 3akoH HproToHa.

7) 3aKkOH BCEMUPHOTO TATOTCHHSI.

8) Cuiia TSKEeCTH M CUJIa BCEMHPHOTO TATOTCHUSI.
9) IlepBas KocMUYeCKasi CKOPOCTb.

10) iBroxenue miaHeT U MaibiX Tesl COJIHEYHON CUCTEMBI.
11) DneMeHTBI PENSATHBUCTCKON TUHAMUKH.

Koutpomupyemsie komnerenuuu: OK 01-OK 05, OK 07.J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OTMmeTKa «5»



ITOJIHO PAaCKPBITO COACPIKAHUEC MaTCpHualia

YCTKO MW IIPAaBHIIBHO HJaHBI OIIPCACIICHHUA MW PACKPBITO COIACPKAHHC HOHHTHﬁ, BCPHO
HCITIOJIb30BAHbBI HAYYHBIC TCPMUHBI

IJI1 1O0Ka3aTCJIbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUSA, BBIBOJbI N3 HEI6J'IIOI[CHHI>1, OIIBITOB
OTBCT CaMOCTOHTGHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/I06peT€HHI)I€ 3HaHH.

OtmeTtka «4»

PacKpBITO OCHOBHOE COJIEpKaHUE MaTepHraia

B OCHOBHOM IMPABUJIBHO JaHbI OMPEEICHUS MOHIATHI U UCIIOJIb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSITEIbHBIN

ONpeAeACHUs]  MOHSATUM  HEMOJHBIC,  JIONYIIEHbl  HE3HAYUTEIbHBIC  HAPYILICHUS
MOCJIEA0OBATEILHOCTH U3JI0KEHUS, HEOOIbIITNEe HETOUHOCTU TPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpaBWIbHBIE M YETKUE OTBEThl HA BOIMPOCHI YTOUHSIONIETO XapakTepa (MO3UIMs
MTOHUMAIOIITUH )

Otmertka «3»

YCBOEHO OCHOBHOE COJIEp)KaHWE y4eOHOro marepuaia, HO M3JI0KEHO (parMeHTapHO, He
BCET /1A MOCIEA0BATEIHLHO

OTpeIeJICHHS TOHSATUN HEIOCTATOYHO YETKUE

HE UCIOJb30BaHbl B Kauye€CTBE J0KA3aTEJbCTBAa BBIBOJBI U 00OOIIECHUS] U3 HAOJIOACHUH,
JOTTYIIIEHBI OIITMOKYU TIPH UX U3JI0KCHHUH

JIOMYIIEHbl OIIMOKM W HETOYHOCTH B WCIOJB30BAHWM HAYYHOM TEPMHUHOJIOTHUU,
ONPEAEITICHNUE TOHATHI

MpaBUJILHBIE M YETKHE OTBETHI Ha BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
(O3S KPUTHK)

Ot1MmeTKa «2»

OCHOBHOE COJIep>KaHKe YueOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa

JTOMYIIeHbl TpyOble OMmMOKKH B  ONPEACIICHUU TOHATUM, TIPU  HUCIOJIH30BAHUU
TEPMHUHOJIOTHH.

Tema 1.3. 3aKkoHbI cCOXpaHeHUSs
YcrHblii onpoc (YO)

1. Ilpu KakOM yCJIIOBHUM UMITYJIbC TEJIA HE U3MEHSETCS?

2. UTO MOXHO CKa3aTh O HAIpPaBJIEHUU BEKTOPOB HMMITYJIbCA M CKOPOCTH JBHXKYILErOCs
Tena?

3. Kakoe u3 Tenm mmeer OONBIIMI HMMIYJIbC: aBTOMOOWMJIb Maccod 1T, HBHXKYIIMHCS CO
ckopocTbio 10M/c, umu cHaps Maccoi 2Kr, IETAUHNI co ckopocThio S00m/c?

4. Tlouemy npu yaape BOZHUKAOT OOJIBIINE CUIIBI?



5. IMapanrrotrcT paBHOMEpPHO ONyCKaeTcs Ha mapauitore. M3MeHseTrcs JM MpU 3TOM
UMITYJIbC MapaloTucTa’?

6. ['me B mpupo/ie U TEXHUKE BCTPEUAETCS PEaKTUBHOE JBUXKEHUE?

KakoB npuHIMNI ABUKEHUS MEAY3bI?

8. OcbMHUHOTH, KaJIbMaphl, KapaKaTUIIbl U APyTHe OOuTaTEeNH rIIyOuH MOPS IEpEeMEIIat0TCs
noJ00HO pakeTe, BhIOpachiBasi ¢ CHJION BOAY, KOTOPYIO OHM HAOWUpalOT yepe3 poT.
Mosket 1 Tako# crnocob nepeMenieHust 00ecreuynuTbh UM OOJIBITYI0 CKOPOCTh JIBUXKEHUS
B TOJIIIIE BOABI?

9. Kak KOCMOHAaBTY, HaxoOIAIIEMYyCS B OTKPBITOM KOCMOCE, BEPHYThCSI OOpaTHO Ha
KOCMHUYECKHI Kopabib 6€3 MOCTOPOHHEN TOMOIIIH?

10.ITouemy COBETYIOT IPH BBICTPEIIC PY>KbE MOKPEITYE MPKAMATD K TUIeqy?

11.Kakue u3 NEepeyucieHHbIX TeJl O0JaJdar0T KWHETUYECKOM SHEprueil: a) KaMeHb,
MOAHSATHIN HaJ 3eMJIeH; 0) JIETAIIMNA CaMOJIET; B) pACTSIHYTas MPY>KUHA.

12.VI3meHsieTcst i MOTEHITMaIbHAs YHEPTHS JIOJKH, TUTBIBYIIECH 110 TEYCHHUIO PEKH?

13.JIerkoBoii U rpy30BOM aBTOMOOWJIM JIBIXKYTCSI C OJIMHAKOBBIMH CKOpocTsiMu. Kakoit u3
HUX 00J1aj1aeT 0OIbIIeH KUHETHYECKON dHEpTrUeii?

14 Kak u3MeHsieTcs KWHETUYeCKas ¥ MOTeHIMAIbHASI YHEPTUsl CBOOOIHO MaIatoIIero Tena?
KocMuueckoro kopabiist, COBEpIIAIOIIETO MATKYIO MTOCAAKY ?

15.Kakue npeBpanieHus: SHEPruu MPOUCXOAUT TIPU ABUKEHUU KaMHs1, OPOILIEHHOTO BBEpX?
ComnpoTuBIIEHHEM BO3/1yXa MOXKHO MpeHeOpeyb.

16.I1pn xkakoM yCIOBUU JBa Teja Pa3HOM MAaccChl, MOJHSATHIE HA Pa3HYIO BBICOTY, OYIyT
00J1a1aTh OJMHAKOBOM MOTEHIIMATBLHON YHEPTUEH?

17.1lpuBeaute mpuMepbl MpEeBpalleHUs KUHETHYECKOW HHEPruu Tejla B MOTEHIMAJIbHYIO
DHEPrUI0 U 00pPATHO.

18.I'py3, mojaBemIeHHBI HAa HUTH (MasTHHK), coBepinaeT kojebanus. Kakue mpeBpamieHus
HSHEPIUU MPOUCXOJAT MPU ITOM?

19.TTagaromuii ¢ BBICOTHI 2M MSYHUK MOJCKOYMI Ha BbicoTy 1,5M. Kak cormacoBathk 3T0 ¢
3aKOHOM COXPaHEHUS SHEPTHUU?

20.3a cyeT KakoWl PHEPrUH B3MBIBACT BBEPX HAIOJIHEHHBIN TeJMEM BO3IYIIHBIN IIapUK,
BBIPBABIIUICS U3 PYK?

~

Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

ITOJTHO PACKpPBITO COACPKAHUE MaTepuraa

YETKO W IPAaBWIbHO [aHbl ONPEACIIEHUS W PACKPBITO COIEPKAHUE IIOHATHH, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BaHbl Pa3IUYHbIe YMEHUS, BEIBOIBI U3 HAOIIOJEHUH, OIIBITOB
OTBET CaMOCTOSITENIbHBIH, UCIIOJI30BAHbI paHEe MPUOOPETEHHBIE 3HAHMSL.

OtMmeTka «4»
PACKpBITO OCHOBHOE COJIEpKaHUe MaTepuaia



B OCHOBHOM IIPaBHUJILHO JIAHBI ONPEICIICHUS TIOHITHI W HCITOIh30BaHbl HAyYHbIC TEPMUHBI.
OTBET CAMOCTOSITEILHBIN

ompeneneHUs]  MOHSATHUH  HEMOJIHBIE,  JOMYIICHBl  HE3HAYHWTENIbHBIE  HapYIICHUS
MOCJIEIOBATEILHOCTH M3JI0’KCHUSI, HEOOIBIIIE HETOYHOCTH TIPH HCIIOJIB30BAHUN HAYYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUIX

NpaBWIbHBIE M YETKHE OTBETHl HA BONPOCH YTOYHSIOMIETO Xapakrepa (IO3HIHUSA
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIEp>KaHUE y4yeOHOro Marepuala, HO H3JI0KEHO (parMeHTapHO, He
BCErJa NOoCIe0BaTENbHO

OTpeIeJICHHS TOHSATUN HEIOCTATOYHO YETKUE

HE HCMOJB30BaHbl B KAYECTBE JOKA3aTelIbCTBA BBIBOJBI U 00O0OIIECHUS U3 HAOIIOJICHUM,
JIOTTYIIEHBI OITMOKHU TP UX U3JI0KEHUH

JOMYIIEHbl OIMMOKK M HETOYHOCTH B HCIOJB30BAHMM HAYYHOW TEPMUHOJIOTHUH,
ONPEAECTICHUE TOHATHI

MPaBUJIbHBIE U YETKHUE OTBETHI HA BOMIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(mO3ULUsT KPUTHK )

OtMmeTka «2»

OCHOBHOE COJIep)KaHHe Y4eOHOTO MaTepHalia He pacKpbITO

HE JJaHbI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

JOMyIIEHbl TpyOble OMMOKKM B  ONPENCICHUW TIOHATHHA, TIPH  HCIIOJIH30BAaHUU
TEPMUHOJIOTHH.

TectupoBanue (T)

Yemy paBeH MOYJIb U3MEHEHUS UMITYJIbCA Tella MACCOU M, IBUKYIIETOCS CO CKOPOCTHIO V,
€CJIM TIOCTIE CTOJIKHOBEHHSI CO CTEHKOM TEJIO CTaJIO JBUTATHCS B MTPOTHUBOMIOIOKHOM
HAIPAaBIICHUH C TOH K€ TI0 MOYJIIO CKOPOCTHIO:

a) 2mv

0) mv

B) 0

[Ipu BeICTpENE N3 THEBMATUYECKON BUHTOBKH BBUIETAET ITyJIsl MACCOM M CO CKOPOCTBIO V.
Kaxoit mo Moaysto uMITyJIbC MPpUOOPETAET MOCIIE BHICTPENIA THEBMATHYECKasi BUHTOBKA,
eciu ee macca B 150 pa3 Gosiblie Macchl MyJiu:

a) 150mv

0) mv

B) mv/150

C nmoaxu o6mieit maccoit 200 kr, ABIKYIIEHCS O CKOpocThio 1 M/c, Bbiman rpy3 maccoit 100
kr. Kakoii crana CKOpoCTh JIOJKH:



a) 10 m/c
0) 1 m/c
B) 2 M/C

Teno maccoit 1 kr cunoit 20 H mogHumaetcs Ha BeicoTy 5 M. UeMy paBHa paboTa 3Toi
CUJIBL:

a) 100 JIx

0) 10 JIx

B) 1000 JIx

Onpenenrure MUHUMAaJIbHYIO MOIIIHOCTh, KOTOPO# JA0JDKEH 001a1aTh JBUraTelb IPUEMHHUKA,
4TOOBI MOHATH Ipy3 Maccoi 50 kr Ha BeicoTy 10 Mm3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT

[Ipu ABM>KEHUM HA BEJIOCUTIEIE TI0 TOPU3OHTAIBLHOM IOPOre CO CKOPOCThIO 9 KM/
pasBuBaetcs MomHocTh 30 BT. Haiinure nemxyiiyro cuiy:

a)24 H

0)12H

B) 40 H

Teno maccoit 2 kr umeeT noreHuManbHyro 3Hepruro 10 /[x. Ha kakyto BeICOTY HaJ 3eMiien
IIOJHSATO TENO, €CIIN HYJIb OTCUETA MOTEHIIMAIBHON YJHEPTUHM HAXOJUTCS HA IOBEPXHOCTH
3EMIIN:

a)lm

0)2m

B) 0,5 M

Bo ckonbko pa3 moTeHIMaibHast SHEPTHsl, HAKOTUICHHAS PY>KUHON TP CXKATUU U3
MTOJIOKEHUST PABHOBECHS HA 2 CM, MEHBIIIE, YeM TMPHU CKATHH TOU K€ MPYKUHBI HA 4 CM:
a) B4 paza

0) B 2 paza

B) B 8 pa3

Kak u3MeHHuTCs: KuHETUYeCKast SHEPIHsl Tejla IPU YBEJIIMYEHUHU €ro CKOPOCTH B 2 pasa:
a) yBeJIMYUTCS B 2 pasza

0) ymeHbuTCA B 4 pasza

B) yBEJIMUUTCA B 4 pasza

10.C kako# CKOpPOCThIO OPOCHIIM BEPTUKAIBHO BBEPX KaAMEHb, €CJIM OH MPH 3TOM TOIHSIICS Ha

BBICOTY 5 M:
a) 5 Mm/c

6) 10 m/c

B) 2,5 m/c



11.Teno GporeHO BEPTUKAIBHO BBEpX cO ckopocThio 10 M/c. Ha kakoii BeicOoTE €ro
KWHETUYECKasi SHEPTUs CTAaHET PaBHOM €ro NOTEHLINAIbHON YHEPTHHU:
a)2,5m
0)2 M
B) S ™M

12.EnuHuiia n3MepeHns UMITyJIbca CHITBI B MEXXIyHapOTHOM cucTeMe:
a) KT * M/C
0) Hec
B) KI/M

13.3aMKHYyTast cUCTeMa Tl — Takasi CHCTeMa TeJl, Ha KOTOpPbIE:
a) HE IEUCTBYIOT BHEIIHUE CHJIBI
0) He IEeHCTBYIOT HU BHEILIHUE, HU BHYTPEHHUE CHUIIBI
B) IEUCTBYIOT BHEIIHUE CUJIbI

14 ImiybC Tea OnpeesieTCsl BEIpaKEHUEM:
a) F/t
0) Fet
B) meV

15.Teno OpolieHO BEPTUKAIBHO BBEPX cO ckopocThio 20 M/c. ConmpoTUBIEHHE BO3AyXa
CpaBHUTENIBHO Majo. Kakol BbICOTbI OHO JOCTUTHET:
a)20 m
0) 15™m
B) 10 M

16.7Kene3Hoq0pOKHBIN BarOH MacCOi M JABMXKYIIUNCS CO CKOPOCTBIO V, CTAIKUBACTCS
HETIOJBM>KHBIM BarOHOM Maccoil 2m U cLemisieTcsi ¢ HUM . Kakum cyMMapHbIM UMITYJI5COM
o0JaaroT ABa BaroHa Mocje CTOJKHOBEHHUS
a) 3v
0) v/3
B) V

17.CxopocTh JIETKOBOTO aBTOMOOUJIS B 4 pa3a 00JIbIe CKOPOCTH TPY30BOI0, a Macca
Ipy30BOro B 2 pa3a 00Jbllie Macchl JJerkoBoro. CpaBHUTE 3HAYEHUSI MOIyJI€H UMITYJILCOB
JIETKOBOTO P1 ¥ TPY30BOTO P2 aBTOMOOMIIEH:
a) p1=p2
0) p2=2p1
B) p1=2p>

18.Teno, Maccoii 2 Kr ABUKETCS CO CKOPOCThIO 4 M/c. KakoB uMmyJibe Tena:
a) 16xrem/c



0) 8krem/c
B) 4Kr*M/C

19.Teno maccoit 2 KT IOJJHUMAETCS Ha BBICOTY 5 METPOB MPH JICUCTBHUU HA HETO TTOCTOSTHHOMN
cuisl 30 H. PaGoTa 3T0# crutbl paBHa:
a) 100 JIx
6) 1500 JIx
B) 150 Ix

20.Kakas 13 nepeyrcieHHbIX BEJIUYNH SIBISIETCS BEKTOPHOM:
a) Macca
0) UMITyJIbC
B) ITyTh

21.Bopona netut co ckopocThio 6 m/c. Immynibec BOpoHbI paBeH 3 KT ¢ M/c. Macca BOPOHBI
paBHa:
a) 0,5 xr
0) 2 kxr
B) 1,5 kr

22.Kak Ha3bIBaeTCs BEJIMYMHA, paBHAs IPOU3BEICHUIO MACChI TEJIa Ha €€ CKOPOCTh!
a) UMITYJIbC CHUJIBI
0) UMITyJIbC TEJa
B) NIEpEMEIICHHE

23.Kak Ha3pIBaeTcs pusznyeckasi BEIMUMHA, paBHAS TPOU3BEACHUIO MOYJICH CHUITBI U
MepeMEIICHNUS M KOCHHYCA yTJIa MKy HUMH:
a) MOIIIHOCTb
0) KUHETHYECKasi YHEPTHUs
B) pabora

24.Teno maccoit 3 kr moaHsATO Ha BhICOTY 10 M. KakoBa moTeHIMabHAast SJHEPTHUS Tea:
a) 30 Ix
0) 300 JIx
B) 600 JIx

25.Kamensb OporieH BepTukaibHO BBepX. Ha myTtu 1 M ero kuHetuyeckasi 3Heprus
yMeHbImiIack Ha 16 JIx. Kakyto paboTy coBepinia cuja TSKECTH Ha 3TOM Iy TH:
a) -8 JIx
0) —32 JIx
B) —16 JIx

26.I1epBblit a5eKTpOIBUTATENb, TOCTPOCHHBIN akageMUKoM S610ukoBbiM B 1834 roxy,
pPaBHOMEPHO MOAHUMAT (¢ TToMOoIIbI0 O70ka 1 HUTH) Tpy3 50 H Ha BeIcOTYy 0,6 M 32 2 C.
Omnpenenute MOIHOCTD 3TOTO IBUTATEIS:



a) =1,5 Bt
0) =15 Bt
B) =25 Bt

27.0npenenutb paboTy CHIIBI IPU PABHOMEPHOM MOJHSATUU I'py3a Macco 2 T Ha BICOTY S0
cM:
a) 1 xJx
0) 1,5 xJIx
B) 10 x/Ix

28.Kak Ha3zpIiBaeTcs (pu3nueckas BETUYMHA, paBHAsI IPOU3BEACHUIO CUITBI HA BPEMsI €€
NEUCTBUSL:
a) KHHETUYeCKas SHEPTUs
0) UMITyJIbC TEJIa
B) UMILYJIbC CHUJIBI

29.Ha teno B Teuenue 2 MuH neiictpyet cuia 5 H. KakoB ummnynbc cuibl:
a) 600 H-c
6) 60 H-c
B) 6 H-c

30.Kak Ha3wiBaeTcs pruznyueckasi BETMYMHA, paBHAs] OTHOIIEHUIO pabOThI K HHTEPBAITY
BPEMEHH, 32 KOTOPbIN 3Ta paboTa cOBEpLICHA:
a) KHHETUYeCKas SHEPTUs
0) MOIIIHOCTh
B) paboTta

Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-JI1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouun Kk Tectam:

Ne Bonpoca 11213/4|5]6|7[8]9]10]11|12|13]|14|15]16|17|18]19]20
a/6|/B|a|B|/6|B|6|B|6 |a |6 |a |[B |a |6 |B |6 |B |6

[MpaBuabHbIH

OTBET

Ne Bompoca 21 22 23 24 25 26 27 28 29 30

ITpaBWJIbHBINH OTBET

Kputepuu ouenku:
— «2» BBICTABIISIETCA 00yUaroneMycs, eciiu Habpan MmeHee 12 6asios,
— «3» BBICTaBIsIETCA 00yUaronieMycs, 3a 13-17 6anios,



— «4» BoIcTaBIsIeTCa oOyyJaromemycs, 3a 18-24 Gannos,;
— «5» BeICTaBIISIETCS O0y4aromemycs, 3a 25 u 0osee 0aIoB.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedeparoB, 1OKIAT0B, COOOLICHU )

1) 3aKkoH COXpaHCHHS UMITYJIbCA.

2) PeakTHBHOE JBYIKCHUE.

3) 3aKkoH COXpaHEHUS MOMEHTA UMITYJIbCA.

4) Mexanudeckas paboTa ¥ MOIIHOCTb.

5) KuneTtnueckasi SHEPTHSL.

6) IloTeHIMaIbHAS SHEPTHUS.

7) 3aKkoH COXpaHEHHUS MEXaHHMUYECKOW IHEPTHH.

8) PaboTa CHIIBI TSKECTH U CHJIBI YIIPYTOCTH.

9) KoHcepBaTHBHBIC CHIIBI.

10) [TpumeHeHHE 3aKOHOB COXPAHEHHUS.

11) HMcnonp30BaHKMe 3aKOHOB MEXAaHHMKHU JUISI OOBSCHEHMS ABUKCHUS HEOECHBIX TEl U
JUISl pPa3BUTHUSL KOCMUYECKUX HCCJIEIOBAaHUM, TPAHUIBI MPUMEHUMOCTU KJIAaCCUYECKOU
MEXaHUKHU.

12) [IpakTuyeckoe NpUMEHEHUE (U3MUYSCKUX 3HAHHWKA B TTOBCEIHEBHOW JKU3HU JUISI
HCTIOJb30BaHUS MPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJ/ICTB.

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPKAHUE MAaTEpHUaa

YETKO W TMPaBWIbHO [IaHbl OMNPEACJIICHUS W PACKPBITO COJIEpKAHUE TOHSTHH, BEPHO
HCIIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUTSI TOKA3aTeNIbCTBA UCTIOJIb30BaHbI PA3IUYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOJICHUH, OTIBITOB
OTBET CaMOCTOSTEJIbHBIN, UCIIOIB30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUE MaTepuasa

B OCHOBHOM IPABUJILHO JaHbI OMPEAECICHUS MOHATHI U UCIIOIb30BaHbl HAYYHbBIE TEPMUHBI.
OTBET CAMOCTOSITCIbHbBIN

OTNpENCNICHUs]  TOHATHH  HEMOJHBIE, JOMYIICHbl  HE3HAUUTENIbHBIC  HAPYIICHHS
MOCJIEIOBATEILHOCTH M3JI0KEHHMS, HEOOIbIINE HETOYHOCTH MPU UCIOIH30BAHUU HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpPaBWIbHBIE M YETKHE OTBETHl Ha BOMNPOCHl YTOUHSIOIIETO Xapakrepa (MO3UIUs
MMOHUMAIOLIUIN )



=

=

Otmetka «3»

YCBOEHO OCHOBHOE COJIepKaHHE y4eOHOro marepuaia, HO M3JI0KEHO (parMeHTapHO, He
BCET/Jia Mocie10BaTeIbHO

OTIpe/IeTICHUS MOHATUI HETOCTATOYHO YETKHE

HE HCIIOJIb30BAHBI B KayeCTBE JOKAa3aTEIbCTBA BBIBOJBI M 000OIIEHUS W3 HAOIIOICHUM,
JOIYIIEHBI OIMIMOKH NP UX U3JI0KCHUH

JIOMYIIEHbl OMMOKM W HETOYHOCTH B HCIOJB30BAaHMM HAYYHOH TEPMHUHOJIOIHH,
OTIpe/IeICHUE TTOHITUI

MPaBUJIbHBIE M YE€TKHE OTBETHI HA BOMPOCH HABOJAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(mO3ULUsT KPUTHK )

Ot1MmeTKa «2»

OCHOBHOE COJIepKaHHe YU4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

JNOMYIIeHbl TIpyOble OMMUOKKM B  ONPEACIICHUH TOHSATUM, TIPU  HUCIOJIb30BAHUU
TEPMHUHOJIOTHH.

KonTpoabnas padora Nel

IIo pa3neny «MexaHuKa»
Bapuanr 1
CdopmynupyiiTe nepBbiii 3aKkoH HproToHAa.
MOTOLMKIUCT Hayaj] ABUKEHHE C MOCTOSHHBIM ycKopeHueM 1 m/c?. Ompepenure myTsb,
KOTOPBIN MpoIiesa MOTOLMKIIUCT IO TOTO MOMEHTA, KOTJ[a €ro CKOpOCTh cTajia 36 KM/u.
ITo BrOopomy 3akoHy HbrOTOHa ompenenuTe yCKOpEeHHWE Telna, BbiI3biBaemoe cuion 90 H;
Macca tena 45 Kr.
JIBa kopabns maccoit 50000 T KaXIplii CTOAT Ha peilie Ha pPacCTOSIHUM | KM OJUH OT
npyroro. KakoBa cuiia NpUTSHKEHUST MKy HUMU?
Teno, nBrKyIIeecss CoO CKOPOCThIO 4M/C, UMEeT KMHETH4YecKyr sHepruto 16 JIx. Haiitu
Maccy 3TOro Teja.

Bapuanr 2

CdopmynupyiiTe 3aKOH BCEMHUPHOTO TATOTCHHSI.

3a kakoe BpeMsi aBTOMOOWIb, JBHTasCh W3 COCTOSHHS HOKOS ¢ yckoperuem 0,6 m/c?,
npoiaet 30 m.

Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuiaa COOOIIUT 3TOMY Tejy
yckopeHue 2 m/c??

Brruncnure cuny nputsbkeHus: dyenoBeka mMaccod 80 kr k CounHiyy, ecnn macca ConHua
pasna 1,99-10% kr, a paccrosaue or 3emmu 10 Comnna cocrasuser 1,5-10° k.

Teno, maccoit 3 kr oOnamaeT moTeHUAIbHONU 3Hepruet 60 JIx. Onpenenure BLICOTY, HA
KOTOPYIO MOHSATO TEJIO HAJl 3EMIICH.

Bapmuanr 3



=

=

ChopmynupyiiTe 3aKOH COXpaHEHUS YHEPTHUU.

Temnoxo, ABUrasch U3 COCTOSHMS MOKOs ¢ yckopenueM 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a Kakoe BpeMsi 3Ta CKOpOCTh JocTurnyTa? Kakoi myTh 3a 3TO BpeMs Mpoitien?

C xakuM yCKOpEHHUEM JBUTAJICS NIPU pa3dere peakTUBHBINA camoseT Maccoit 60 T, eciiu cuiia
Taru asurareieit 90 kH?

C xakoi cunoit nputsaruBaerca JIyHoil rupsi maccoid 1 Kr, Haxoasascs Ha MOBEPXHOCTH
JIynsl. Macca Jlynsl paBna 7,3 - 10%% kr, a ee paguyc 1,7-108 cm?

KakoBa kuHeTHuecKasi SHEprusi KOCMUYECKOTo Kopabiis cepuu «Coro3» Mpu ABUKEHUU TI0
opbuTe co cKopocThio 7,8 KM/C, ecimu Macca Kopabis 6,6 T?

Bapuanr 4

Cdopmynupyiite Tpetuii 3akoH HproToHa.

Ilyns B ctBonme aBromara KanammHukoBa ABHXKeTCS ¢ yckopeHmeM 616 xm/c?. Kakopa
CKOPOCTh BbLJIETA MYJIM, €CJIM JJInHA cTBoJIa 41,5 cM?

Teno Maccoii 4 Kr noj JeicTBMEM HEKOTOPOil cuiibl mpruobpeno yckopenue 2 m/c?. Kakoe
yCKOpEHHe nmpruodpeTraeT Teso Maccoit 10 Kr moj AeicTBUEM TaKOH e CHUIIbI?

C kako# Cujol MPUTATUBAIOTCA JIPYT K APYTY ABa Tejla MacCoi MO S5 Kr, €CJIM PacCTOSTHUE
MEK]ly UX LIeHTpamMu Macc paBHO 20 m?

Teno nonusanu Ha BeIcOTy 0,6 M Hax 3emueil. [Ipu 3ToM 0HO 00J1a71a10 MOTEHIIMAILHOMN
sHeprueint paBHoit 42 JIx. Onpenenure Maccy Tena.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCA 3a pabOTY, BBIMOJIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK U HEJOUETOB.

- «4» cTaBUTHCS 3a padOTy, BBINOJHEHHYIO MOJHOCTHIO, HO MPU HAJIUYUMU B HEll He Ooiee
OJIHOM TpyOOi 1 OHON HErpyOoil OIMOKK U OJTHOTO HeJoueTa, He O0Jee TpeX HEA0UETOB.

- «3» CTaBUTBCS, €CIIM CTYACHT MPaBWJIBHO BBHIMNOJHWI HE MeHee 2/3 Bceil pabOThl WU
JIOTYCTUJI HE OoJiee OJTHOM rpy0oil OIMMOKK M IBYX HEIOYETOB, HE Oojiee OAHOU Tpyool U
OJIHOM HerpyOo# ommOku, He Oojee TpeX HerpyObIX OMMUOOK, OJTHON HETpyOOi OMUOKU U
TpeX HEJ0YETOB, PU HATUYUH 4-5 HEJIOUETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OIMIMOOK M HEJOYETOB MPEBBICUIO HOPMY OLIEHKH «3» WU
MpaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Pa3znes 2. MoJsiekyasipHasi pU3MKa U OCHOBBI TEPMOAUHAMUKH

Tema 2.1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TEOPUM ra30B

Ycrublii onpoc (YO)
1. Kaxkosa niens mosiekysipHo-kuHeTndeckoit reopun (MKT) ctpoenus BemecTBa?



N

Ha3zoBute ocHoBHBIE TON0)KeHNS MKT.

3. llpuBenure mpuMepbl (UBUYECKUX SIBICHUH, KOTOPBHIC SBISIIOTCS KOCBEHHBIM

JTI0Ka3aTelIbCTBOM CYIIECTBOBAHUSI aTOMOB M MOJIEKYJI.

Kakue sxcriepuMeHTanbHbIi (PaKThl MOATBEPHKIAIOT CYIIECTBOBAHNE MOJIEKYJT (ATOMOB)

[IpuBenuTe CpaBHEHHUs, IMO3BOJSIONIME MPEACTaBUTh, HACKOJIBKO MOJEKYJbl (2TOMBI)

MaJibl.

6. [lpuBenuTe cpaBHEHUS, TO3BOJISIONINE IPEICTABUTH ,HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MHOTOYHUCJICHHBI.

7. JlaiiTe onpeneneHue KoJIUYeCcTBa BEIIECTBA.

8. KaxkoBa equnuiia konmdectsa Bemectsa B CU?

9. Cdhopmynupyiite onpeieieHIue MOCTOSHHON ABoranpo. Yemy oHa paBHa?

10.IToueMy mocTossHHAsE ABOTapo OJMHAKOBA VIS JTI000T0 BemecTBa?

11. Maiite onpeaenenue MoisipHoit macchl. KakoBa ee enqunuiia B cucteme CHU?

12.Kak cBs3aHBI MOJISIPHAS. 1 OTHOCUTEIbHAS MOJICKYJISIPHAS MACCHI?

13.ITpuBeauTe npuMepsl PU3NUECKUX SBICHUN, KOTOPBIE SBISIOTCS JI0KAa3aTEIbCTBOM
JIBUKEHUS MOJICKY L.

14. latite onpeaencaue audPpys3uu.

15.TTpuBeaute npumepsl npuMeHeHus 1uddys3un B pupojie, TEXHUKE, U KU3HU YeJI0OBEKa

16.ITpuBeauTe npuMepsl PU3NUECKUX SBICHUN, KOTOPBIE SBISIOTCS JI0KAa3aTEIbCTBOM
B3aMMOJICUCTBUS MOJICKYJI.

17.KaxoBa nmpupoa MEKMOJIEKYJISIPHOTO B3auMoiecTBusi? Ha Kakux paccTosTHUSIX
TIPOSIBIISIFOTCST OTH CHITBI?

18.Ha3oBuTEe OCHOBHBIC arperaTHbIe COCTOSIHUS BellecTBa. Kakue n3MeHeHUs TPOUCXOIST
B BeIlleCTBE MpH (ha30BbIX Mepexoaax?

19.Kak nBuxKyTCs MOJIEKYJIBI Ta3a?

20.laiiTe onpeaeneHns HaeaaTbHOTO Ta3a.

21.T1pu KaKuX YCIOBHSIX peanbHBIC Ta3bl BEAYT Ce0s MOT00HO UacaATbHOMY Ta3y?

22.HazoBuTte puznueckue BEIMUYNHbI, KOTOPBIC SBJISIFOTCS MUKPOCKOITUYECKUMHU
napameTpaMH UJ1eaJbHOTO Tasa.

23.HazoBuTte pusznueckue BEJIMUYUHbI, KOTOPBIC SBIISIFOTCS MaKpPOCKOITMYECKUMHU
napameTpaMH UJ1eaJbHOTO Ta3a.

24.B yeM npu4MHA aBlieHUs ra3za?

o B

Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-JI1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKAaHUE MAaTeEpHUAIIA
® UYETKO U IPAaBWJIBHO JAHbI ONPENCICHUS U PACKPBITO COACPKAHUE MOHATUH, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI
e Ui J0Ka3aTeJbCTBA MCIOJIb30BaHbl Pa3/IMYHbIE YMEHUs, BBIBOABI M3 HAOIIOACHUM,
OIBITOB
® OTBET CaMOCTOSITEIbHBIHN, UCIIOIB30BAHbBI paHee MPUOOPETECHHbBIE 3HAHUSI.



OrmeTrka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM MPAaBWJIBHO JAaHBl ONPEAEIECHUS] MOHATHM W WCIOJIb30BAHBI HAYYHBIE
TEPMUHBL.

OTBET CAMOCTOSTEIbHBIN

ONpEACICHUS] TOHSATUM HEMOJIHBIE, [ONYLICHbl HE3HAYWUTENIbHBIE HapyIICHUS
MOCJICIOBATEIbHOCTH M3JI0KEHHUS, HEOOJbIIME HETOYHOCTH TPH HCIIOIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MPaBUIbHBIE W YETKHME OTBETHI HAa BOIPOCHI YTOUHSIOUIETO Xapakrepa (MO3UIIMs
TTOHUMAFOIITHH )

OTtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHUE YUueOHOro Marepuaia, HO U3JI0KEHO (parMeHTapHO,
HE BCEr/Ia MOCIe10BaTeIbHO

oTnpe/eeHHs TOHSITHIM HEIOCTATOYHO YETKHE

HE WCMOJb30BaHBl B KAadeCTBE JOKA3aTeNbCTBA BBHIBOABI M O0OOIICHUS U3
HaOTIOACHUH, TOMYIIEHBI OIMOKH MPU UX U3JI0KCHUU

JIOMYIIEHBl OIIMOKA W HETOYHOCTH B HCIOJb30BAHUU HAYYHOW TEPMHHOJIOTHUH,
OIPEJICIICHUE TTOHSITUI

NpaBUJIbHBIE W YETKHE OTBETHl HA BOMPOCHI HABOJAIIETO UM KOHKPETHU3UPYIOIIETO
xapakTepa (MO3UIUsI KPUTHK)

OTMeTKa «2»

OCHOBHOE COJIepaHue y4eOHOro MaTepuasa He PaCKPBITO
HE JJaHbl OTBETHI HA BOIIPOCHI HABOIALLETO U KOHKPETU3UPYIOLLEr0 XapaKkTepa

JOMYIICHBI TPyOble OMIMOKM B OMNPEACICHUU TIOHATHN, TPH HCMIOJb30BAHUH
TEPMHUHOJIOTHH.

3aganus 1 caMmocTosiTeS ibHOH padoTsl (CP)

Tembl 3cce (pedeparToB, T0KIAT0B, COOOIIEHNH)

CoNoORrLDE

bpoyHOBCKOE nBUKEHME.

Cuitbl 1 BHEPTUS MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUA.
Ctpoenue ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEIL.

WU neannHbIN Ta3.

JlaBnenue rasa.

OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B.
Temmieparypa u ee U3MepeHHE.

AOCOIOTHBIN HYJIb TEMIIEPATYPHI.

. TepmonnHaMuueckas IIKaaa TEMIIEPATyPBHI.

10 CKopocCTH IBMKEHUS MOJIEKYJ U UX U3MEpPEHUE.
11.U3omnpoiiecchl U X rpaduku.



12.T"a30BbIC 3aKOHBI.
13.YpaBHEeHUE COCTOSIHUS HICATLHOTO Ta3a.
14. MonsipHas ra3oBasi IIOCTOSTHHA.

Kontponupyemsbie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oneHku:
OrMmeTka «5»

ITOJIHO PACKPBITO COACPIKAHNEC MATCPpHaAlad

YCTKO U IIPABUJIBHO OAaHbI OIIPCACIICHHUA WU PACKPLITO COACPIKAHUC HOH)ITHI?I, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

I 1O0Ka3aTCIIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHHA, BBIBOJAbI M3 Hﬂ6JHOI[CHHﬁ,
OIIBITOB

OTBECT C&MOCTOHTGJ'IBHBIIZ, HCITOJIb30BAHbI PAHCC HpI/IO6pCT€HHBI€ 3HaHUA.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepruaia
B OCHOBHOM MPAaBWJIBHO JAaHbl ONPEACIECHUS MOHATHN W HWCIOJb30BAHBI HAYYHbBIC
TEPMUHBI.

OTBET CaMOCTOSTEIILHBIN

OIPENICJICHUSI TIOHSATHUM HEMOJIHBIE, JONYUICHbl HE3HAYUTEJIbHBIE HAPYIICHUSA
MOCJICIOBATEILHOCTH H3JI0KCHUS, HEOOJBIIME HETOYHOCTH IIPH HCIIOIb30BaHUU
Hay4YHBIX TEPMUHOB MJIM B BBIBOJAX M 00OOIIECHUIX

MPaBWJIbHBIE W YETKHE OTBETHI Ha BOIPOCHI YTOUHSIONIETO XapakTepa (MO3UIUs
MTOHUMAOILINAIA )

OTtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHME YU4eOHOTr0 MaTepuaia, HO U3JI0KEeHO (parMeHTapHO,
HE BCErJia MOCIeA0BaTENbHO

ONpeIeJICHHS TOHSTUI HEIOCTATOYHO YETKUE

HE WCIOJIb30BaHhl B KaueCTBE JIOKA3aTEJbCTBA BBIBOABI W O0OOIICHUS U3
HaOII0ICHUM, TOMYIICHBI OMTUOKH MPU UX HU3JI0KESHUU

JOMYIIEHBl OIMMOKM W HETOYHOCTU B HCMOJB30BAHUM HAYYHOW TEPMHUHOJIOTHU,
OIPEICIICHUE TTOHATUI

MPaBUJIbHBIE U YETKUE OTBEThl HA BOMPOCHI HABOJAIIETO M KOHKPETU3UPYIOUIETO
xapakrtepa (O3ULMs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHue yueOHOro MaTepuasa He PACKPHITO

HE JIaHbI OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHBl TPyOble OIMMUOKA B ONPEACIICHUH TOHSITHH, TPH HCIOIH30BAHUU
TEPMHUHOJIOTHH.



JlaGopaTopHbie padoThI

JlaGopaTopHnasi padora Ne 1
N3yuyenue u3o00apHoOro npouecca (onbITHasi mpoBepka 3akona I'eii-JIroccaka, bois -
Mapuorra)

Heab padoThl: SKCIIEPUMEHTAIBHBIM IIyTEM ITPOBEPUTH BEPHOCTH 3akoHa [ eii-
JIroccaka (J1oka3aTh MOCTOSHCTBO oTHOMICHHS V/T J1J1s TaHHOW MacChl rasa).

O6opynoBanusi: BupryanbHas nadoparopus «McciaenoBanue n3o6apHoro mpoiecca
B ra3ax»
- http://efizika.ru/html5/18/index.html.

YcranoBka MojenupyeriadopatopHyto padoty «IllpoBepka 3akoHa H300apHOTO
nponecca I'en-JIroccakay.

Kparkas Teopust

B 1802 rony, dpaniysckuii yuensiii XKozed Jlyu [eit-Jlroccak omy0OinkoBai 3aKkoH
OTIpEEISAIOUI 3aBUCUMOCTh 00bEMA ra3a OT TEMIIEPATYpPhI NPU MOCTOSHHOM JaBJICHUU U
HEM3MEHHOM Macce. M300apHbIl mpolecc - 3TO MNPOUECC MNpU KOTOPOM H3MEHSAETCS
COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBI IIPU MOCTOSTHHOM JaBieHUH. Eciii nepeBoauTh ¢
IPEYECKOro TO JOCIOBHO IOJIy4aeTcs:i1SOS — paBHBIN U baros — tsokecth, Bec. CTEKISTHHBIN
COCYJl 3allOJHEH OMNpPEAECICHHBIM ra3oM, M 3TOT COCYJ HPHUCOEIMHEH K MPOAOJITrOBATON
CTEKJIsIHHOM TpyOke. Kamneil pTyTu 3akynopeH ras3 B 31oil TpyOke. B cneacTBuum Toro, 4ro
TpyOKa HAXOJUTCS B TOPU30HTAIBHOM pACIOJIOXKEHUH, HAaBICHUE B COCY/E MOCTOSHHO
octaércst paBHBIM aTMocgepHoMy. Temmeparypa raza ysemuuuBaercs oT 0 go 100°C.
VBunerb u3MeHeHue oObEéMa MOXKHO IpPHU MOMOUIM KamelbKH PTYTH, KOTOpass Oynaer
MepeMeIaThcsi MO0 CTEHKE CTeKJIssHHOW TpyOku. I'eii- Jlroccak u3Mmepsn o0bEM raza B
unrepBaie temmeparyp ot 0 no 100°C. Uccnenys paznuyHble Ta3bl OH MOMYYWIT IS HUX

CIICAYIOIIHME 3HAUYCHUS TeMIepaTypHOro koddduirenta oobéMHoro pacmmpenus o = (V —
Vo )/ Vo - t:

Tabnuua 2.1. TemnepatypHblil KO3QGHUIMEHT 0OBEMHOT0 PAaCIIUPEHUs Ta30B

la3 TemnepatypHblii koddduitmeHT 00bEMHOTO pacurpenus, 1/°C
Bo3zayx 0,003671
Bomopon 0,003661
Oxuch azora 0,003720
uan 0,003877
CO2 0,003710
CO 0,003669
SOz 0,003903

[ToyunB Takue ganuseie, ['en-JIroccak caenan Ciaeayrommne BbIBObI:
a) MNpd OJMHAKOBOM TIOBBIIIEHWM TEMIIEPATyphl, BCE€ Ta3bl M TMapbl OJUHAKOBO
PaCIIMPSIFOTCS;
0) /U1 BCeX ra30B yBelnueHHe 00bEMa B MHTEPBAJIE TEMIEPATyp OT TeMIEepPaTyphl TasHUS
JbJIa 10 TeMIlepaTypsl KurieHus Bobl paBHo 100/26666mepBoHadanbHOTO 00bEMA.


http://efizika.ru/html5/18/index.html

Takum oOpa3oMm, Ha ocHOBaHMM HaOmoneHu# [ei-Jlloccak yCTaHOBMI 3aKOH:
OTHOCUTEIBbHOE U3MEHEHHE 00BbEMA raza JaHHOM MacChl ITPU MOCTOSIHHOM JIABJICHUH HPSIMO
HPOTOPIUOHATBLHO M3MeHeHuo Temiieparypsi t. (V — Vo)/Vo = a-t,rae o — TemmeparypHbIid
K03 PUIHEeHT 00BEMHOIO paCHIMPEHUs, YUCICHHO PaBHBIA OTHOCUTEIHLHOMY M3MEHEHUIO
o0BbEMa raza npu U3MEHEHHH ero Temmeparypsl Ha 1 rpagyc. OnbIT MOKa3bIBaeT, YTO MPHU
MaJIbIX MJIOTHOCTAX KO3(PPUIMEHT 00bEMHOTO PACIIUPEHUSI OJJUHAKOB /I BCEX T'a30B: O =
1/273 1/°C. C toukm 3penuss MKT stor (akt oOBSCHSIETCS TeM, YTO MOJIEKYJBI ra3a
HAXOJATCA B CpelHEeM Ha OOJbIIMX PACCTOSHUSX JApPYyTr OT JApyra, U OCOOCHHOCTU
MEXMOJIEKYJISIPHBIX CUJI JUJISl PA3JIMYHBIX Fa30B B 3TUX YCJIOBHUSAX HE CKA3bIBAIOTCA. 3aKOH
MOkHO 3amucath B Bujae: V = Vo(1 + at). O6bEM naHHON Macchl raza Mpu MOCTOSHHOM
JABJICHUH MEHSETCS JINHEMHO NMPU N3MEHEHUU TEMIIEPATYPBI.

Ecimu mpogomkute u300apy B 00JacTh HU3KUX TEMIIEpATyp, TIE HU3MEPEHHS He
MIPOBOAWINCH, TO TpsiMas IEPECEKAaeT OChb TEMIEPATypbl B TOYKE, COOTBETCTBYIOLIEH
00bEéMy, paBHOMY HYyJIO. OHaKo, 3TO €Ile HE 3HAYUT, YTO OOBEM Tra3a JIEUCTBUTEIHLHO
oOpamiaercss B HOJb. Benp Bce ra3pl NpU CUIIBHOM OXJIQXKJICHHUM MPEBpAIIAlOTCA B
KHUJIKOCTH, A K JKUAKOCTSIM HM 3aKOH boung — Mapuorra, Hu 3akoH ['eit-JIroccaka He
MPUMEHUMBI. PeanbHble Ta3bl MMOJYUHSAIOTCS OCHOBHBIM Ta30BBIM 3aKOHAM JIMIIb
MPUOJIMKEHHO U TEM MEHEE TOYHO, YEM OOJIbLIE MJIOTHOCTh ra3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBIN B TOYHOCTHU MOJUUHSAETCS Ta30BbIM 3aKOHAM, Ha3bIBAIOT UACATbHBIM.

B MOnEKyJIIpHO-KMHETUYECKOW TEOPUU MOJENb «UACATbHBINA Ia3» YIOBJIETBOPSET
CIICAYIOIIUM TPEOOBAHUSM:

1. 06BEM Bcex MOJIEKYJI Ta3a MHOTO MEHbIIIe 00bEMa COCya;
2. CHUJIBI IPUTSHKEHUST MEXKTY MOJICKYJIaMU MaJjibl, U UMU TIPEHEOPEraroT;
3. MOJEKyJIbl B3aUMOJICUCTBYIOT TOJIBKO IIPH coyaapeHuu (yaap yrnpyrui), mpu 3ToM

JNEUCTBYIOT CUJIbI OTTAJKUBAHMS;

BpeMs CTOJIKHOBEHHSI MHOTO MEHBIIIE BPEMEHHM MEXIy CTOJKHOBEHHSMHU. TOT (hakT, 4TO

YUCJIEHHOE 3HAYECHHE  TEMIIEPATYPHOTO koa¢pdunrienTa 00BEMHOTO
pacliMpeHrs B MpPEAEIbHOM CIly4a€ MallbIX IUIOTHOCTEW OJMHAKOBO JJII BCEX Ta3O0B,
ITO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO LKAy, HE 3aBUCALILYIO OT BELIECTBA, — UACATIBHYIO
ra3oBYIO LKAy TEMIEPATYP.

B3sB 3a ocHoBy mkany Llenbcusi, MOXHO OINPEAETUTH TEMIIEPATYPY U3
cootnomenus: t = (V — Vo)/Vo, tne V — 00bém raza mpu 0°C, a V — ero o0béM mpu
temriepatype t. Tak ocyliecTBiseTcs ONpENETICHUE TEMIIEpaTypbl, HE 3aBHUCSILIEE OT
BEILIECTBA TEPMOMETPA.

[IpenenpHy0 TeMrmeparypy, MpH KOTOpOW OOBEM HIICAIBHOTO Tra3a CTaHOBUTCS
paBHBIM HYJIIO, NPUHUMAIOT 3a aOCOJIOTHBIM HyIb TemmepaTypbl. Haliném 3HaueHwue
abcomoTHoro HyJs no mkane Lenbcus. [lpupaBarBas 00bEM VK HYJIIO U YUUTBIBASL, YTO O
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). 1 momyuaem, 4To aOCOIIOTHBIA HYJIb
TeMIiepaTypsl paBeH: t = — 273°C. DTo npeaenbHasi, camas HU3Kasi Temreparypa B Ipupoe,
Ta «HAMOOJIbIIASL UM TMOCJEIHSSI CTENEHb X0JI0/1a», CYIIECTBOBAHUE KOTOPOM mpenckasai
JIoMOHOCOB.

Takoit yu€Hbli kak YwibsiM KenbBuH u3 AHIIUU, BBEN aOCONIOTHYIO IIKATY
temneparyp. HyneBas temmneparypa mo mkaine KenbBuHa paBHa aOCOMIOTHOMY HYJIO, a
€IUHULA TEeMIEPaTypbl MO JTOM WIKajle - rpaxycy no mkaine lLlenscus, u3 3a 3TOrO



abcomoTHast Temnepatypa 7 cBsi3aHa ¢ TemrepaTypoit no mkaie Llenscuspopmynoit: 7 =t
+ 273°C, mpuuém 1°C = 1 K. Eciu mocMOTpeTrh C TOYKH 3pEHUS MOJICKYJSAPHO -
KUHETHUYECKOU Teopuu, To moiydaerca, yto 7 = 0 K, u TemnoBoe qBUKEHUE MOJIEKYII
MIPEKPaIaeTCs.

C nomomipro mkanel KensBuna, 3akon ['eii-Jlroccaka MOXHO 3amucaThIpolie:

1+ot=1+1/273(T-273) = o-T, TormaV =Vpa-T.

OO0bEM raza JaHHOW MacChl MPHU MOCTOSIHHOM JaBJICHUM MPSMO MPONOPIHUOHAICH
aOCOJIOTHOM TeMmeparype.

CrnenoBaTellbHO OTHOIIIEHHE OOBEMOB raza OJHOM M TOM e MacChl B Pa3IMYHBIX

COCTOSAHHUAX IIPH IIOCTOAHHOM OaBJICHUH PaBHO OTHOIICHHIO a0COTIOTHBIX TEeMIICpaTyp:
\/1/\/252 ]1/ ]E.

Tabmuua 2.2. XapakTepucTuku n300apHOTO mporecca

[TocTosiHHBII Hazpanue CBsI3b MEXKTY OObscHEHUE CBSA3H MEXKIY
rapameTp M301mpoIecca pyTHMH napaMeTpaMu ¢ TOYKH 3PCHHUS
rapaMeTpamMmu MKT
P = const mpu m= [M300apusriii nportecc V / T = const; V1 [PocT Temneparypsl 03HavaeT
cost. (3axonl eii-JIroccaka, [Ty = V2 / T>;V1/ |yBenudeHHe cpeHel KUHETUYECKOM
1802 ron). Vo =T1/ To. DHEPTUH TETUIOBOTOBUKCHUS

MoJIeKyI raza. YToOsl moaIep>KUBaTh
MaBJIEHUE TTOCTOSTHHBIM, HEOOX0IUMO
HE JIONMYCTUTh YBEJIUYEHHS YnCiIa
YAapOB O €IMHULLY IIJIOLaIN
MOBEPXHOCTU CTEHKU

H300apHEBIH i A '
P] I | Vi £
p =const, pi
. v /
— = const 0 0! 0 £
T ! > + o N
Vv 7 T
T, < T Vi< ¥V, P P2
H30XOPHBIH A
p P B
V| ]
V = const, 7, T ‘
L _ const 0 _ 0 3
T -1 + + "> > 0 5
r r
7)< T Vi< V; P1< p2
H30TepMHYIeCKHH
4 P4
l/
T = const,
pV = const Vi V2 i p:
a = ) e ..t 1
> ! > 4 S
V s
1)< Ty Ri< Vi | pr<pr T

Xoa padboTsl



3amycTuTh BUPTYaIbHbBIN cTeH T - http://efizika.ru/html5/18/index.html

VYcTaHOBUTH HayaIbHBIE NTApaMETPhI ra3a: JaaBiieHue Po, Temmnepatypy to

u o0beM V.

BoiOpats 11s1 MccnenoBaHusl ra3 U3 MSTH BO3MOXKHBIX: BO3AYX, alleTUJICH, METaH,

aproH, YIJIEKUCIIBIN ras.

Haxarts Ha kHOTIKY «Ilyck» 15 Hayana HarpeBaHus rasa.

[Ipy [OOCTMXKEHHHM KpaTHBIX TEMIIEpATyp WM JABJICHHM OCTaHABIMBATh HArpeB

kHomkoHu «Ilay3ay.

/. CHATp TOKa3aHUs yCTaHOBHMBLIErocs oObema rasa Vi um Temmneparypsl ti ¥ HailTH
otHoutenue Vi /Ti.

8. IIpomomxuTh HarpeB, HaXkaB Ha KHOMKY «Ilyck».

9. BHOBb OocTaHaBIMBaTh HarpeB KHOMKOH «[lay3ay.

10.3amucatp 3Ha4YE€HHUsI KOHeYHoro oOwvema V; 1mpu YBEIIMYEHUHN
TeMIiepaTypsl T;.

11.Haiitu otHomenust Vi /Ti m yOemuThcs B WX NPUMEPHOM paBEHCTBE, T.C. B
crpaBeyIMBOCTH 3aKoHa [ en-JIroccaka.

12.0Onpenennuth OLEHKY a0COJIIOTHOM M OTHOCUTEIBHOW MOTPEIIHOCTEHH3MEPEHNUS.

13./laHHBIC UCCIeIOBaHUS 3aHECTH B TaOJIHITY.

el NS

o O

Ne|r M, m, Hauanenable nokasarenu Koneunsle nokaszarenu Vil | Vol | A/ g(V/
, a3 | Kr/Mon | Kr Ti, | To, | T), .
n/ b (mac My | M3 | MUK | o
i (Momsp | ca K K
Hasi rasa
Macca) | )
Po, Vo, t0, °C T0,K Pi, xITa | Vi, ti, °C Ti, K
klla M (temmepa | (Temmepa | (naBre | M3 (temnepa | (Temmepa
(maBne | (00B | Typamo Typa HHE) (00B | Typamno Typa
HHE) eM) Lienscun | KenpBun eM) Llenscun | KenbBun
) ) ) )

CdopmynupoBaTh BHIBOJIBI.

KoHTpoJibHbIE BONPOCHI

1. 3anummre OCHOBHBIE MPUOOPHI U 000pyAOBaHHUE HEOOXOIUMBIC T

IPOBE/ICHUSI JTAHHOW pabOTHI.

Pacckasars B uem cocrout 3akoH I 'eit-JIroccaka.

B uem oinyre n306apHOro mnpotecca OT APYTruX U30MPOIIECCOB.

Kakum TpeOOBAHUSIM YIOBIETBOPSIET MOJENb «HUACAIBHOIO» Ta3a B

MOJIEKYJIIPHO - KHHETUYECKOW TEOPHUH.

5. Ko BBen abcomoTHyt0 mkaimy Temreparyp? Uem 3ta mikana oTau4aeTcs OTIIKAIbI MO
Lenscun.

6. M3 4ero cocToWT SKCHEpUMEHTANIbHAs YCTAHOBKA JaHHOM jabopaTtopHoil paboThI?
OnummTe npeHa3HaYeHUE KaKI0TO U3 HUX.

/. 3anuiuTe OCHOBHBIE MPHOOPHI M 00OpYyIOBaHHE, HEOOXOAWUMBIEC I MPOBEACHUS
JAHHOM paOOTHI.

Bown



http://efizika.ru/html5/18/index.html

N =

9.

Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07.JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouieHku:

— OrmeHka «5» CTaBUTHCS, €CIM YyYaIlMKCS BBITIOJHSAET pabOTy B TOJHOM OO0BEME C
coOJTI0/IecHeM HEOOXOIMMOK ITOCIICIOBATEILHOCTH IPOBEACHHUS OIBITOB M H3MCPCHHIA,
CaMOCTOSTEIIFHON palMOHATBFHO MOHTHPYET HEOOXOIMMBIC OO0OpYIOBaHHE; BCE OIBITHI
MPOBOJUT B  YCIOBHSIX W pPEeKUMaX, OOCCICUMBAIONIUX IMOJYyYECHHUE MPaBUIBLHBIX
pE3yIbTAaTOB W BBIBOJOB; COOMIOAACT TpeOOBaHUS TpaBUI OE30MAaCHOCTH TPyJa; B OTUETE
MPaBUJILHO M aKKypPaTHO BBHITIOJNHSET BCE 3alMCH, TaOJIUIbI, pUCYHKH, YEPTEKH, TPAPUKH,
BBIYHCIJICHHS; TIPABIIJIBHO BBHITIOJHSET aHAJIU3 ITOTPEITHOCTEH.

— OneHka «4» CTaBUTCS, €CITH BBITIOJIHCHBI TPEOOBAHUS K OIICHKH «5», HO OBLIN JOIYIIICHBI
JIBa-TPpH HeJ04eTa, He 6ojiee 0THOM HerpyOoi OITMOKHA B OJTHOTO HEJI0YeTa.

— OmneHka «3» CTaBHUTCS, €clid padoTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM BBITIOJIHCHHOM
YacTH TaKOB, IMO3BOJISET IMOJYYHTh IPaBHIbHBIC PE3yIbTaThl W BBIBOJABI: €CIH B XOJIC
MIPOBEJICHUS OTIBITA K U3MEPEHUN OBUIH JTOMYIICHBI OITHOKH.

— OreHka «2» CTaBUTCSA, €CJIM padOTa BBIMOJHEHA HE MOJHOCThIO U 00BEM BBITIOJIHEHHOM
gacTh pPabOT HE TO3BOJAT CJejiaTh NPABUIBHBIX BBIBOJOB: €CIIHM, OIBITHI, W3MEPEHUS,
BBIYMCIICHUSI, HAOJIFOICHUS TTPOU3BOIMIINCH HEMTPABUIIBHO.

Tema 2.2. OcHOBBI TEPMOAUHAMUKH
Ycrhblii onpoc (YO)

Kakue siBnenust Ha3pIBatoT TerioBbIiMU? [IpuBeanTe mpuUMeEpHI.

B ueM cyTh cTaTHCTHUECKOTO MOX0/1a K 0OBSICHEHHUIO TEIIOBBIX SIBJICHU?

Uto wm3yuaer TepmoaumHamuka? Ilouemy TepMOIMHAMHKA SIBISIETCS MaKpOCKOMUYECKOU
Teopuen?

JlaiiTe onpeneneHre BHYTPEHHEN SHEPTrUM Tejla B TepMoAuHaMuKke. Kakum cUMBOJIOM OHa
oOo3Hauaercsa? Kakosa eé equnnia B CU?

KakuM MakpOCKONMMYECKUM TMapaMeTPOM OIPEACISIETCS BHYTPEHHSISI SHEPTHUST UIACATBHOTO
raza?

Kakue ciocoObl n3MeHeHUs BHYTPEHHEH 2Heprun Bol 3HaeTe? [IpuBeaute mpumepsl.

Yo takoe TermoooMen? HazoBute Buab TeruioooOMeHa. [IpuBeauTe mpumMepsl.

JlaliTe ompeaelicHHEe KOJIMYEeCTBA TEIUIOTHL. KakuM CHMBOJIOM 0003HA4YalT dTYy
¢usnueckyro BenuunHy? Kakosa e€ equnanma 8 CU?

3anummre GopMyiy AJis pacdeTa KOJIMYECTBA TEIJIOTHI, KOTOPOE HEOOXOIUMO TepenaTh
TEIly MPU €T0 HArPEBaHUH, MJIM KOTOPOE BBIIACISIETCSA MPU OXJIAXKICHUU TEIA.

10.laiiTe onpenenieHne yAeIbHON TEIUIOEMKOCTH BetecTBa. Kakos e€ ¢hu3ndeckuit cMbICiT?
11. laiiTe onpeneneHue TeI0EMKOCTH Tena. Kakum cuMBOJIOM 0003HAYalOT 3Ty (PU3UYECKYIO

BenuunHy? Kakosa e€ enuauna B CU? Kakos e€ ¢huzndeckuii cMbicii?



12.KakuMu MakpOCKOMTMYECKUMH TlapaMeTpaMu ompenaesnsercs padbora raza? Kakyro mo 3Haky
paboTy CoBepIIaeT Ta3 MpH PACITUPECHUN? TIPU CHKATHH 7

13.3anummre Gopmyity asis pacuera paboThl ra3a npu W300apHOM IpoIiiecce.

14 Kakoif reoMeTpUYeCKM CMBICI  pabOTHI, COBEpIIAEMOM Tra3oM TMpuU JHOOOM
TEPMOIMHAMHUYECKOM Mporecce?

15.ChopmynupyiiTe 1 3aIUIINTE NEPBBIA 3aKOH TEPMOAUHAMUKH.

16.laliTe onpeeneHue aquadaTHOTO Mpolecca.

17.3a cyeT kakoil s3HEpruu coBepiaeTcs padbora npu aguadaTHoMm npouecce? Kak nusmensercs
TeMmIepaTypa raza npu ainadaTHoOM paclIupeHun? aanabaTHOM CoKaThu?

18./latite ompenenacHrue TemioBold MammuHbl. HazoBure ¢€ OCHOBHBIE 3jeMEHTHL. KakoBo
Ha3HAYE€HHUE KaKJI0T0 U3 HUX?

19.KakoB npuHIUIIA JSHCTBHUS JI000H TEIJIOBON MalTUHbI?

20.Kaxkoit poriecc Ha3pIBae€TCS 3aMKHYTHIM?

21.3amummte Gopmymy misg pacuera KII/I TernaoBoi MammHebI.

22.ITouemy KIIJI TeruoBo#t mammusl Beeraa menbie 100 %? Kak moxuo yBemmunth KI1J]
TEIJIOBOM MAaIlIUHbI?

23.JlaliTe onpeseneHre XouoamIbHOW MauHbl. Ha3oBuTe €€ OCHOBHBIE YaCTH.

24.KakoB mpUHIUI AEUCTBUS XOJIOIMILHON MAIIUHbBI?

25.3anumute (GopMyibl JUIsI pacyeTa XOJOIWUIBHOTO Kod(hduIMeHTa ¥ MaKCUMalbHOTO
XOJIOMUIBHOTO  KOdhdUIIMEHTa XOJOAWIbHOW MamuHbl. MOXKET JHM  XOJIOJAWIbHBIN
koa(ddureHT ObITh 607b111E 100 %?

26.Kakoii mporiecc Ha3pIBatOT HeoOpaTUMbIM? OOpaTUMbIM?

Kontponmupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-JI1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»
® [IOJIHO PAaCKpBITO COJEpKaHUE MaTepHaa
® YETKO M IPaBUJIBHO JAHBI ONPEJEICHUS U PACKPBITO COJAEP>KAHHME MOHATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI
® IS JI0Ka3aTelIbCTBA MCIOJIb30BAHbI PA3JIMYHbIE YMEHUs, BBIBOJBI M3 HAOJIOJICHUM,
OTBITOB
® OTBET CaMOCTOSITEIbHBIHN, UCIIOIb30BAHbI paHee MPUOOPETECHHbIE 3HAHUSI.

OtMmetka «4»

® PACKPBITO OCHOBHOE COJEpKAHUE MaTepualia

e B OCHOBHOM IMpPAaBUJIBHO JIaHbI OMNPEIEIICHUS TMOHATUM W MCIOJIb30BaHbl HAYUYHBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® ONpEACCHUs] TOHSITUW HEMNOJIHbIE, JONMYUICHbl HE3HAYWUTEIIbHBIE HAPYIICHHS
MOCJICTIOBATEILHOCTH W3JIOKEHUS, HEOONbIINE HETOYHOCTH TIPHU HCIIOIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUIX



NpaBUIbHBIC M YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIIETO XapakTepa (O3NS
MTOHUMAFOITUH).

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpyKaHKe y4eOHOTO MaTepraia, HO U3JI0KEHO ¢parMeHTapHoO,
HE BCEr/ia MocIe0BaTEeIbHO

OTIPENICIICHNS TOHSATUN HETOCTATOYHO YETKUE

HE WCIMOJb30BaHbl B KauyeCTBE JIOKAa3aTeJIbCTBA BBIBOJBI W 00O0OIIEHUS U3
HAOJIIOICHUM, TOMYIIEHbBI OITMOKU MIPU UX U3JI0KECHUU

JOMYIIEHBl OIMMOKA W HETOYHOCTH B HWCMOJIL30BAHWHM HAYYHOW TEPMHUHOJOTHH,
ONPEAECTICHUE TOHATHI

MpaBWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOJAIIECTO W KOHKPETU3UPYIOIIETO
xapakTepa (O3ULMs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHue yueOHOTr0 MaTepualia He PACKPHITO

HE JIaHbI OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHbl TPyOble OMIMOKM B OMNPEACICHUU TOHATUNA, NPU HCMHOJb30BAHUU
TEPMUHOJIOTHH.

3aganus 1 caMoCcTosATeIbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMI)

CoNoakrwdE

BHyTpeHHss SHEprusi CUCTEMBI.
BHyTpeHH:s sHEprus naeanbHOro rasa.
PaboTa u TemnoTa kak (opmbl epeaadn SHEPTUU.
TermmoeMKoCTb.

VY nenvrHasg TEMIOEMKOCTD.

KonnyecTBo TemnoThl.

YpaBHeHUE TEIJIOBOTO OajaHca.
IIepBoe HauaO TEPMOJIUHAMHUKH.

. AnmabaTHbIN mporecc.

10 [TpyuHLIMT 1EMCTBUS TETIOBOM MAIlIMHBI.
11.KTIJI TenaoBOro ABAraTess.

12.Btopoe Hayano TepMOIMHAMUKH.
13.XonoaunbpHbIC MAITUHBI.

14. TeroBble ABUTATENH.

15.0OxpaHna npuposl.

Kontpomupyemsie komnereniuu: OK 01-OK 05, OK 07.JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onenku:



OrmMmeTka «5»

ITOJIHO PACKPLITO COACPIKAHUC MaTCpHala

YCTKO W IPaBUIBbHO JaHBI OIPCACICHHA W PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

AJI1 10Ka3aTCJIbCTBA MCIIOJIBb30BAHBI PA3JIMYHBIC YMCHMSA, BBIBOAbLI M3 Ha6JIIOI[eHI/II>'I,
OIIBITOB

OTBCT CaMOCTOHTCHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHH.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COZIEpKaHUE MaTepHralia
B OCHOBHOM IMPaBWIBHO JaHbl ONPEACIICHUS MOHSATUM U HCIOJIb30BaHbl HAyYHbIC
TEPMUHBL.

OTBET CaMOCTOSITEIIbHBIN

ONpPENEIICHUS] TOHATHI HEMOJHBIE, JONMYyIIEHbl HE3HAYUTENbHBIE HApPyIICHUS
MOCJICIOBATEILHOCTA U3JIOKEHHs, HEOOJIbIIME HETOYHOCTH MPU HUCIHOJIb30BaHUHU
Hay4YHBIX TEPMHUHOB WJIHM B BBIBOJIaX U 000OIICHUAX

MpaBWIbHBIE W YETKHME OTBETHI HAa BOIPOCHI YTOUHSIOLIETO XapakTepa (MO3uIUs
MTOHUMAIOITUI)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIep)KaHHe y4eOHOro MaTepuaia, HO U3J10KEeHO (parMeHTapHO,
HE BCEr/Ia MOCIeI0BaTeIbHO

oTpeeCHIS TTOHITHI HETOCTAaTOYHO YETKHE

HE WCIMOJBb30BaHBI B KauyeCTBE JIOKAa3aTeJIbCTBA BBIBOJIBI W 00O0OIIEHUS U3
HAOJIIOICHUM, TOTYIIEHBI OITUOKU TIPHU UX U3JI0KCHHUH

JIOMYIIEHBl OIMMOKA M HETOYHOCTH B HCMOJH30BAHMHM HAYYHOW TEPMHUHOJOTHH,
OIPEJICIICHUE TTOHSITUI

MpaBUJIbLHBIC W YETKHE OTBETHI HA BOMPOCHI HABOJAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK).

OTMmeTKa «2»

OCHOBHOE COJIepKaHue yueOHOT0O MaTepualia He PacKpPhITO;

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOIAILIETO U KOHKPETU3UPYIOILIETO XapakTepa,
JOMYIIEHBl TPyOble OMIMOKM B OMNPEACICHUU TOHSATHUNA, NPU HCMOJb30BAHUU
TEPMUHOJIOTHH.

Tema 2.3 ArperaTHble COCTOSIHUSA BelllecTBa U (pa30BbIe NMepPexoabl

Ycrublii onpoc (YO)

1. U3 yero cocTouT BelecTBO?
2. Kakyto sHepruio Ha3bIBalOT BHYTpEHHEHN dHepruei Tena?
3. OT 4ero 3aBUCUT BHYTPEHHSS dHEPTUsl Tena’?



wooN® O~

Kak M0HO M3MEHUTh BHYTPEHHIOIO YHEPTHIO?

B kakux arperaTHbIX COCTOSHUSIX MOKET HaXOIUThCS BEIIECTBO?

UTo ke OTIIMYaeT OJIHO arperaTHOE COCTOSIHHUE BEIIECTBA OT APYroro?

KakoBbl 0COOEHHOCTH MOJICKYJISIPHOTO CTPOCHHS Ta30B, KUJIKOCTEH, TBEPABIX TEI?
Kakoii mporiecc Ha3zpiBaeTcs miaBiieHneM? Kpucraum3sanuei?

. Kakoii ipouiecc Ha3biBaeTcs ucnapenuem? Konaencamnuen?

10 Kax u3mensieTcsi BHyTpEeHHsISI DHEPTUs IPU MEPEX0/JIe U3 OJHOTO arperaTHOro COCTOSIHUS B
apyroe?

Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07.J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»

ITOJTHO PACKPLITO COACPKAHNC MaTCpHaia

YCTKO W IPaBUJIBbHO JaHBI OIPCACICHHA W PACKPBITO COACPIKAHNC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

AJ1 10Ka3aTCJIbCTBA MCIIOJIBb30BAHbI PA3JIMYHBIC YMCHMA, BBIBOABLI M3 Ha6HIOI[eHHfI,
OIIBITOB

OTBCT C&MOCTOHTCHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHH.

OtmMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuana

B OCHOBHOM IMPABUJIBHO [IaHbI OMNPEAEJIECHUS] MOHATHI W WCIOJb30BAHBI HAYYHBIE
TEPMUHBL.

OTBET CAMOCTOSITEIbHbBIN

ONpPEACICHNUS] TMOHSATUM HEMOJIHBIE, JOMYLICHbl HE3HAYWUTEIIbHBIE HapyIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHUS, HEOOJbIINE HETOYHOCTH MPU HUCIOJIb30BAHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U 000OIICHUAX

MPaBWJIbHBIE W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (MO3uIus
MOHUMAIOLIUH )

OrMmeTka «3»

YCBOGHO OCHOBHOE COJIep)KaHHEe Y4eOHOTO MaTepuaia, HO U3J0XKEHO (parMeHTapHO,
HE BCErja Mocjae10BaTeNIbHO

OTIpe/IeTICHUs TIOHATUH HEIOCTATOYHO YETKHE

HE UCIOJB30BaHbl B KauecTBE JI0OKA3aTeJIbCTBA BBIBOJABI M OOOOLICHUS U3
HaAOJIIO/ICHUH, TOMYIIEHbI OUIMOKH MPU UX U3JI0KEHUH

JOIYIIEHbl OIIMOKM M HETOYHOCTH B HCIOJb30BAaHWM HAYyYHOW TEPMUHOJIOTHUH,
ONPEAECTICHUE OHATHI

NPaBWJIBHBIE W YETKHE OTBETHI Ha BOMPOCHI HABOJAIIETO U KOHKPETH3UPYIOIIETO
xapakTepa (IMO3UIHUS KPUTHK)

OtMmeTKa «2»



® OCHOBHOE COJIEp>KaHH€e yueOHOro MaTrepuaia He PaCKphITO

® HE JaHbl OTBETHI HA BOIPOCHI HABOIALIETO U KOHKPETU3UPYIOLIETO XapaKTepa

® JOMyIIEHb TpPyOble OIMMOKM B ONPEACICHUH TOHSATHH, TPH HCIOIH30BAHUU
TEPMUHOJIOTHH.

Tecruposanue (T)

1. Vkaxxute mapy BEIIECTB, CKOPOCTh AU Py3ur KOTOPHIX HAMOObIIAS TIPU TPOIHX
PaBHBIX YCIIOBHSIX:

a) mapsl d3(pupa u Bo3Ayx

0) pacTBOp MEJIHOT'O Kyropoca 1 Bojia

B) BOJIa U CIIUPT

BpoyHOBCKUM JABMKEHUEM HA3BIBACTCS:

a) KOHBEKIIMOHHOE JIBMYKCHHE CIIOEB KUIKOCTH MPU €€ HarPECBaHUH

0) XaoTHYECKOEe IBMKEHUE TBEPABIX YACTHUIl BEIIESCTBA, B3BCIIEHHBIX B KUIKOCTH (VA
rase)

B) YIOPSIOYCHHOE ABMYKCHUE TBEPIBIX YACTHUI] BEMIECTBA, B3BEIIICHHBIX B )KUIKOCTH (MJIH
rase)

3. BpoyHOBCKOE ABMYKEHHE YaCTHI] MBLIBIIBI B BOJIC OOBSICHICTCS:

a) HAJIMYUEM TMUTATEIbHBIX BEIIECTB B BOJIC

0) CyIIeCTBOBAaHUEM CHUI PUTSHKCHUS U OTTAIKUBAHUS MEXKIY aTOMaMH B MOJICKYyJIaxX
B) HEMIPEPHIBHOCTHIO M XaOTHYHOCTHIO TEIIJIOBOTO JIBHYKCHUS MOJICKYJT BOIBI

4. Kakue 4yacTUIbl HAXOASTCS B y3/1aX PEIIeTKH MeTalia;
a) TOJIOKUTEIbHBIC HOHBI

0) oTpullaTeIbHbIC YACTHUIIBI

B) HEHTpaJIbHbIE ATOMBI

5. B nporiecce nepexo/ia BEIIeCTBa U3 KUIAKOTO COCTOSHUS B KPUCTAIITMYECKOE:

a) CYIIECTBEHHO YMEHBIIIAETCS PACCTOSIHUE MEXKy €ro MOJIEKyIaMu

0) CyIIECTBEHHO YBETUYMBACTCS PACCTOSIHHE MEXKYy €r0 MOJIEKyJIaMu

B) CYHIECTBEHHO YBEJIMYHUBAETCS YIIOPSAAOUYCHHOCTh B PACIIOTIOKEHUH €r0 MOJIEKYJ

6. B 3akpbITOM cocyne ¢ CyXuMH CTEHKaMHU BO3JyX HEMHOTO Harpenu. Kak mpu stom
W3MEHUINCHh KOHLIEHTPALKsI MOJIEKYJI BOJIBI U OTHOCUTEIBHAS BIIAXKHOCTH BO3AyXa B
cocyne:

a) KOHLIEHTPALIMS YMEHBIINIIACh, & OTHOCUTEIbHAS BIAXKHOCTh YBEIMYMIACh
0) KOHLIEHTpaI1sl HE U3BMEHWIACh, & OTHOCUTEIbHAS BIIAXKHOCTh YMEHbIIINUIIACh
B) KOHIEHTpAIHS YBEJINYUIACh, 4 OTHOCUTEbHAS BIXKHOCTh HE M3MEHUIIACh

7.B 3aKpPbITOM COCYJC C CYXHMMH CTCHKaMHU TCMIICpATypa BO3AyXa HCMHOI'O ITIOHU3HJIACKH.
Kak ITPHU 5TOM U3MCHHIIACh KOHLCHTpAUA MOJICKYJ BOJbBI U OTHOCHUTCIIbHAA BJIAXXKHOCTD



BO3ayXa B COCYyAC, CCJIIN poCa HC IMOSABUIIACH:

a) KOHOCHTPpAIWA YMCHbIINIIACH, @ OTHOCUTCIIbHAA BJIA)KHOCTD YBCININIIACH
6) U KOHOCHTpAaIuA, U OTHOCHUTCIIbHAA BJIAJKHOCTh YMCHBIINIINCH

B) KOHOCHTpAIUA HC UBMCHHUJIACh, A OTHOCUTCIIbHAA BJIA)KHOCTDb YBCINYNUJIACh

8. IlnotHocTh Boabl ipu Temmnepatype 100 °C paBHa 950 kr/m3, a HaubosbIIas IIOTHOCTh
BoasiHOTrO mapa rpu 100 °C paBHa 0,59 kr/m3. Takoe paznuyue MIOTHOCTEH CBSI3aHO C TEM,
YTO:

a) uncyio Mojekya B 1 M3 mapa meHsble 4yem B 1 M3 BObI

0) mpu Tepexo/1e MOJICKYJT U3 )KUJIKOCTH B Tap YMEHBIIIACTCS SHEPTHS MX B3aUMOJICHUCTBUS
B) MOJIEKYJIbI )KMIKOCTH U Tlapa UMEIOT pa3HbIe MacChl

9. Ecu Tonu€Hblil Me pa3MeniaTh B BOJIE, TO YACTULbI Mesla OyIyT J0JITO «BUCETH) B
TOJILIE BOJBI, HE OCeAast HA JHO. DTO SIBJICHUE OOBICHIETCS TEM, YTO:

a) 3eMJIsl HEe IPUTATUBAET CTOJIb MEJIKHE YaCTULIBI

0) TemmepaTypa 4acTUI] MeJIa BbIIlIe TEMIIEPATyPhl BObI

B) YaCTHUIIbI M€JIa COBEPILAIOT OPOYHOBCKOE JIBIKEHUE B BOJIE

10. CpenHsiss KUHETHYECKAs! SHEPT U TOCTYIIATEIBHOTO IBHKEHUS MOJIEKYJT UCaIbHOTO
rasa npsMo NpoONOpIHOHAIbHA:

a) CPEIHEKBAIPATUYHOIN CKOPOCTHU €r0 MOJIEKYJI

0) cpeHeMy KBaJipaTy CKOPOCTH €T0 MOJIEKYJI

B) KBa/IpaTy CpeIHEN CKOPOCTU €ro MOJIEKYJI

11. YacTuiiel BemecTBa HaXOAATCS, B CPETHEM, HA TAKUX OOJIBIITNX PACCTOSIHUSAX IPYT OT
JpyTa, MPU KOTOPBIX CHUJIBI B3aUMOACHCTBUS MEKIy HUIMH HE3HAYUTEIIbHBI. B aTOM
arperaTHOM COCTOSTHUH BEIECTBO:

a) XOPOIILIO CKUMAETCS

0) coxpaHsieT HauaJbHbIH 00bEM

B) COXpaHsET CBOIO HaYaIbHYIO hopMy

12. Xa0THYHOCTH TETUIOBOTO JIBMYKEHHUS MOJICKYJI Fa3a B HEOOJIBIIIOM COCYIE TIPUBOIUT K
TOMY, 4TO:

a) ra3 JIeTKO COKMMAaeTCs

0) MJIOTHOCTH ra3a OJIMHAKOBA BO BCEX TOUYKAX 3aHMMAEeMOI0 UM COCY/ia

B) MPHU OXJIAKJCHUU U CO)KATHH Ta3 MPEBpaIaeTCs B )KUIAKOCTh

13. Monekymnsl BEIIECTBA:

a) MOTYT | MIPUTITUBATHCSA, U OTTAIKUBATHLCS APYT OT ApyTa
0) TOJIBKO OTTAJIKMUBAIOTCS APYT OT ApyTa

B) TOJIbKO MPUTSATUBAIOTCS APYT K APYTY

14. ITpu HEM3MEHHOM TUIOTHOCTH OJJHOATOMHOTO HJ€ATHPHOTO Ta3a JIaBJIEHUEe ATOTO ra3a
YBEITUYHBAIOT B 4 pa3a. [Ipu 3ToM cpemHekBaapaTudHasi CKOPOCTh JBUKEHUS €T0 aTOMOB:
a) yMeHblaercs B 4 pasza



0) yBenuumuBaeTcs B 4 pasza
B) YBEJIMUMBAETCS B 2 pa3a

15. Kak u3MeHHTCS AaBJICHUE Pa3peKEHHOTO Ta3a, €CIIU MPU €T0 HaArpeBaHUH U CKATHU
abCoTFOTHAs TeMITepaTypa ra3a ¥ KOHIICHTPAIHs MOJIEKYJl YBEITU4aTCs B 2 pasa:

a) yBeIMUuUTCS B 4 paza

0) yBenmmuutcs B 8 pa3

B) HE U3MEHUTCS

16.Kak u3meHuTCSs 1aBICHUE Pa3peKEHHOro ra3a, eCii CPEeJHIOI KHHETUYECKYIO SHEPTUIO
TEIJIOBOr'O JIBM>KEHHSI MOJIEKYJI ra3a YMEHBIINUTD B 2 pa3a U KOHIEHTPALIMIO MOJIEKYJI
ra3a yMeHbBIIUTH B 2 pasa:
a) YMEHBIIUTCA B 2 pa3a
0) ymeHbuTCs B 4 pasza
B) yBenuuuTcA B 4 paza

17. Ecnu naBneHue uieabHOTO ra3a Mpu MOCTOSHHON KOHIICHTPAITUH YBEIUIUIOCH B 2
pasa, TO 3TO 3HAYHUT, YTO €r0 a0COJIFOTHAS TeMIIepaTypa:

a) YMEHBIIIUJIACh B 4 pa3a

0) yBenmmuuiiach B 4 pasza

B) yBEJIMUMJIACh B 2 pasa

18. IImotHOCTH = 0,18 KI/M3 pU HOpMaAJILHOM aTMOC(EpPHOM IaBjeHUHU U Temreparype 0
°C umeer:

a) KUCIIOPOI

0) renmit

B) BOAOPOJ

19. Tlpu yBenuueHUu cpeHe KUHETUUECKOM SHEPTUM TEIIJIOBOTO JABMKEHUS MOJIEKY B 2
paza abcoJIIoTHas TeMIeparypa:

a) yMeHbIIUTCA B 4 pasza

0) yBenuuuTcs B 4 paza

B) YBEJIUUUTCS B 2 pasa

20. [Ipu yBenuyeHuu cpeiHel KBaApaTUYHON CKOPOCTHU TEIJIOBOrO JIBUKEHUSI MOJIEKYIT B 2
paza cpeAHssl KHHETUYeCKasi DHEPrusl TEMIOBOIO JBUXKEHUS MOJIEKYI:

a) yMEHbIIUTCSA B 4 pa3a

0) yBenuuurcs B 4 paza

B) YBEJIMUYUTCA B 2 pasza

21. Ilpu noHmwxeHuu aOCOIOTHON TeMIiepaTyphbl HaeanbHOro ra3a B 1,5 pasza cpennsas
KMHETUYECKasi SHEPTHsl TETJIOBOTO JABMKEHUS MOJIEKYJI:

a) yMeHbLuTcA B 1,5 paza

0) ymenbmuTcs B 2,25 pasza

B) yBenuuutes B 1,5 paza



22. Ilpu yBeIMYEHUU CPEeTHEN KUHETUUECKOM S3HEPIUH TEIIOBOTO ABUKEHUS MOJIEKYJI B 4
pasa ux CpelHss KBagpaTHU4Has CKOPOCTh:

a) yBeIMUuuTCs B 4 pasza

0) yBenmmuuTcs B 2 pasza

B) YMEHbLINTCA B 4 paza

23. Ilpu yMeHbIIEHUH CPEAHEN KUHETUYECKOM SHEPTUHU TEINIOBOTO JBUKEHUS MOJIEKYJI B 2
paza abcoJIIOTHas TEMIEpATypa:

a) yBennuutcs B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIUTCS B 2 pa3a

24. I1pn NOHMKEHNUH a0COJIIOTHOM TEMITepaTyphl HJI€aJIbHOTO Ta3a B 2 paza cpeaHsis
KMHETUYECKasi SHEPIUsl TEIJIOBOTO IBHKEHUS MOJIEKYJIL:

a) yMeHbIINUTCS B 4 pa3a

0) YMEHBIIIUTCS B 2 pa3a

B) YBEJIMUUTCA B 2 paza

25. Ilpu yMeHbILIEHUH CpeAHEN KBaJpaTUUHON CKOPOCTH TEIUIOBOTO JIBUKEHUSI MOJIEKYJI B
2 pa3a cpeqHss KUHETUYecKasi HEPTUs TEIUIOBOTO JIBH)KEHUS MOJIEKYI:

a) yBenuuuTtcs B 4 paza

0) HE U3BMEHUTCS

B) YMEHBIIUTCS B 4 pa3a

26. [1pu noBbIIEHUU a0COTIOTHOM TEMIIEPATYPHI UICATBHOTO ra3a B 2 pa3a CpeaHsis
KHMHETHYECKasi JHEPTUsl TEIJIOBOTO IBUKEHUS MOJIEKYJI:

a) yMEHbIIUTCA B 2 pa3a

0) yBenmuuTcs B 2 pasa

B) HE UBMEHUTCS

27. TenaoBbIM JBUKEHUEM YaCTHI] BEIIECTBA MOKHO OOBSICHUTB:
a) IaBJICHUE Ta3a Ha CTEHKY cocy/a

0) TUAPOCTATUIECKOE JIaBJICHUE KUIKOCTH Ha THO COCya

B) 00a BapuaHTa BEPHBI

28. Kak u3MeHUTCs JaBJIeHUE Pa3peKeHHOr0 OJTHOATOMHOIO ra3a, €CJiv abCOMOTHAs
TeMIIepaTypa raza yMEHbIIUTCS B 3 pa3a, a KOHUEHTpaLXs MOJIEKYJ YBEJIIMUUTCS B 3 pasa:
a) yMEHbIIUTCSA B 4 pa3za

0) yBenuuuTcs B 2 pa3a

B) HE U3MEHUTCS

29. Cpenusis KHHETHYECKAsi YHEPTHUS MOCTYMATEILHOTO TEMJIOBOTO JIBHXKEHUSI MOJIEKY T
pa3peKEHHOTO Ta3a YBEJINYMIACh B 2 pa3a, a KOHIIEHTPAIHS €T0 MOJIEKYJT YMEHBIINUIIACH B 2
pa3a. [Ipu 3TOM naBreHue rasa:



a) HE U3MEHUJIOCh
0) yMEHBIITUIIOCH B 4 pa3a
B) YBEIUYMIIOCH B 2 pasa

30. AGcomoTHas TeMIiepaTypa ujieaJbHOro ra3a B cocyje yBenuuuiach B 1,5 pasa, a
JaBJICHUE BO3POCIIO Mpu 3ToM B 4,5 paza. Kak nsmMeHmnach KOHIIEHTpalUs MOJIEKYJI rasa:
a) yMeHbIIUIach B 3 pasa

0) yBenmuuiach B 3 pasa

B) HE U3MEHUJIACh

Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouu k Tectam:

Bapuanr 1

Ne ponpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 |12 |13 |14 15|16 |17 18|19 |20

HpaBuabHpiii |2 |6 |B (a (B (06 |B |a |B [0 |a |6 |a |B |a |06 |B |0 |B |0
OTBeT

Ne ponpoca 21 |22 |23 |24 |25 |26 |27 |28 29 |30

HpaBunbnbiii |2 |0 (B |6 |B |0 |a B |a |0
OTBET

Kpurepun ouenku:

— «2» BBICTaBIISIETCS OOy4JaroniemMycsi, eciiu Habpan meHee 8 0aios;
— «3» BeICTaBIISIETCS O0y4Jaroremycs, 3a 9, 10, 11 6anos,

— «4» BeICTABIACTCS OOy4Jaromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BBICTABJIsIETCA 00yUaroleMycs, 3a 6osee 17 0anos.

3aganus 1 caMocTosATeS IbHOH padoTsl (CP)
Tembl 3cce (pedepaToB, I0KIAT0B, COOOIIEHMIA)

Hcnapenne u KOHAEHCALUSL.

HacpleHHbIi 1 HEHACHIIIEHHBIN NIap U €ro CBOWMCTBA.
AOGCoIIIOTHas! M1 OTHOCUTENbHAS BJIAKHOCTH BO3/IyXa.
[TpubGops 17151 onpesiesieHnsI BIaKHOCTH BO3/yXa.
Touxka pocsl.

Kunenne.

3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.
Kputnueckoe cocrosHue BeniecTna.

NGO~ WDNE




9.

[IeperpeTslii map U €ro UCIOJIb30BAHUE B TEXHUKE.

10.XapakTepucTuka KUIKOTO COCTOSIHHSI BEIIECTRA.
11.TToBEepXHOCTHBIN CIIOM KUIKOCTH.

12.2OHeprust HOBEPXHOCTHOTO CIIOSI.

13. bimxHUM OPSAAOK.

14.TToBepXHOCTHOE HATSKCHHE.

15.CmaunBanue.

16.5IBnenus Ha rpaHUIIE )KUJIKOCTU C TBEPABIM TEJIOM.
17. KanwinsipHble SBJICHHUS.

18.XapakTepucTruka TBEpJOTO COCTOSHUS BEIIECTBA.
19.Kpucrammdeckue u aMmop(HBIE Tela.

20.Ynpyrue cBoiCTBa TBepAbIX Tel. 3akoH [ 'yka.
21.MexaHW4eCKHe CBOMCTBA TBEPBIX TEI.

22 .Ilnactudeckas (ocTaTouHas) aepopMarius.
23.KoappuruenT mMHEHHOTO pacIupeHus.
24.TernoBoe pacHIMPEHUE TBEPABIX TN U KUIKOCTEH.
25.Koappurment o0EMHOTO pacIIupeHusl.

26.Yuyert pacmupenus B TexHuke. [1nasienue.

27.Y neapHas TEIUIOTA IUIABICHUS.
28.Kpucramnuzanusi.

29.[lpakTueckoe TNPUMEHEHHE B TOBCETHEBHOW JKWU3HM (U3MYECKUX 3HAHUUA O

CBOMCTBAX ra3oB, JKUJIKOCTEW U TBEPJIBIX TEI.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
Otmetka «5»

ITOJITHO PACKPLITO COACPKAHNC MaTCpHalla

YCTKO W MPaBUJIBbHO JaHBI OMPCACICHHUA W PACKPBITO COACPIKAHNC HOHHTHﬁ, BCPHO
HCII0JIb30BaHbl HAYYHBIC TCPMHHBI

A J0Ka3aTCJIbCTBA HMCIIOJBb30BAHbI PA3JIMYHBIC YMCHMA, BBIBOABLI M3 H&6J’IIOJICHPII>1,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHU.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM IPABUJIBHO JIaHbI OMNPEACIICHUSA TMOHATUM W MCIIOJIb30BaHbl HAYUYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpEAECICHUs] TMOHSATUM HEMOJIHBIE, [OINYLICHbl HE3HAYUTENIbHBIE HapyIIeHUS
MOCJIEIOBATEIbHOCTH M3JI0KEHHUS, HEOOJbIIME HETOYHOCTU TPU HCIOIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX



e IpaBUIbHBIE M YETKHE OTBETHI HAa BOIPOCHI YTOYHSIOMIETO Xapakrepa (IO3UIIHs
TOHUMAFOIIIUH)

OtmeTtka «3»

® YCBOEHO OCHOBHOE COJIEpKaHHME yueOHOTO MaTepuaia, HO U3JI0KEHO (pparMeHTapHO,
HE BCErJa I10CJIe0BaTeILHO

® ONpeAcCHUs MOHATHI HEJOCTATOYHO YETKUE

e HE HWCIIOJB30BaHBI B KaueCTBE JOKa3aTelIbCTBa BBIBOALI M OOOOIIEHUS W3
HaOII0ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KESHUH

® JOMyIIEHbl OMMWOKA W HETOYHOCTH B HCIIOJIH30BAHUHM HAYYHOW TEPMHHOJIOTHH,
ONPEAECTICHUE TOHATHI

® TMpPaBWIbHBIE M YETKHE OTBETHl HA BOIMPOCHI HABOJSIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (O3ULMs KPUTHK)

OtmeTka «2»
® OCHOBHOE coJiepkaHHEe YUeOHOro MaTepHuaia He PaCKpPhITO
® HE JaHBI OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO XapaKTepa
® JOMyIIEHbl TPyObIe OIMMOKH B OINPEACICHUH TOHATHH, TPH HCIIOIH30BAHUU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlabopaTtopnasi pa6ora Ne 2
Onpenesnenue BJIAKHOCTH BO31yXa

eab padoTsl
OcBoeHue MeTo0B M3MEpEeHUs aOCOMIOTHOM M OTHOCHUTENIbHOM BIAXKHOCTHM BO3/yXa,
onpeaereHre TOYKU POCHI.

IIpuGopsb! U NPUHANJIEKHOCTH
[Tcuxpomerp ABrycra, acnupalMOHHBIN TUTPOMETP AcCMaHa, 3JIEKTPOHHBIN aT4YUK
BIIAYKHOCTH, OapOMETP.

1 OcHoBHbIE IOHSATHS U ONpeaeIeHHsI

ATMOC(EpHBII BO3yX COAEPKUT HEKOTOPOE KOJIMUECTBO BOASHBIX MapoB. [ TaBHBIM
HMCTOYHUKOM BIIAKHOCTH BO3[yXa SIBISIETCS HMCIAPEHUE BOJBI C MOBEPXHOCTH OKEAHOB,
MOpEH, BOJOEMOB, BIAXHOW MOYBbI U pacTeHUW. BOAsSHONW map MEpEeHOCUTCs BBEPX
TypOyJIEHTHOCTHIO U KOHBEKIIMEH, & IO TOPU30OHTAIIN — BETPOM.

B armocdepe 3emmu B cpeaHeM cogepskurca 1,24*10° kr BomgHoro mapa.
CKOHJIEHCUPOBABIIIUCh, OH MOTr Obl 00pa3oBaTh CJOW BOABI HAa MOBEPXHOCTH 3EMIIU
tonmmuHon 2,4 cm. KonudectBo BOAsSHOrO mapa ObICTpO YObIBaeT C MOHMKEHUEM



temneparypsl. [loaToMy ans aTMocdepbl XapakKTEpPHO YMEHbIIEHHE KOJINYECTBA BOJSHOTO
mapa OT 3KBaropa K IOJIOCaM M OYEHb OBICTPOE yMEHbLIEHHE C BbIcOTOM. CpenHee
00BEMHOE COJIEp’)KaHUEe BOJASHOTO TMapa y MOBEPXHOCTU 3€MJIM COCTaBIIAET: y AKBaTOpa —
2,6%, a B momsipHbIx paiioHax — 0,2%. OT moBepxHocTH 3emiid A0 BBICOTHI 1,52 kM
CpeaHee coJepKaHWE BOJASHOTO Mapa yMEHBIIAETCS BABOE. Bplllle BO3MyX CTaHOBUTCS
oueHb cyxoH. Jlumb wu3penka, Ha BbIcOTax 17-82 KM 00pa3yroTcsi NEpiiaMyTpOBbIE
(ctparocdepHbie) o0siaka, YTO CBHUAETEIHCTBYET O HAJWYMHM HACHIIAIOMICH BIAKHOCTHU
BO3/1yXa.

[lon BAMAHMEM pa3IUYHBIX MPOILIECCOB BOJSHOW Map KOHACHCUPYETCs, 00pa3zys
o0jaka, TyMaHbl, OCaJKM W Ha3eMHbIE THUIAPOMETEOpPHI: pocy, MHEHd u T.n. Da3oBble
nepexo/ibl BOJbI B aTMoc(epe COmpOBOXKIAIOTCSA BBIICICHHUEM WM IOTJIONIEHUEM Tera,
MIO3TOMY UM IpHUAAETCs OONBIIOE 3HAYEHUE B SHEPIreTUKE U TEPMOJAMHAMUKE aTMOC(EpHI.
BoasHoll map MMeeT CmoCOOHOCTh K MOIVIOLIEHUIO 3JIEKTPOMArHUTHOTO H3IIYYEHHS B
uH(ppakpacHOM nuana3oHe yactor. Hanbonee MHTEHCHBHOE MOTJIOLIEHUE MPUXOJUTCA Ha
JUIMHBI BOIH A= 5,5+7,0 MkM 1 2> 7 MkM. 1103TOMY BIa)XHOCTh BO3/1yXa CHIIBHO BIMSIET HA
TEIUIOBOM OajaHc aTMOoc(]epsl.

Paccmompum ocrosnvie onpedenenus.

[Tap, HaxoAsAIIMIICA B AMHAMAYECKOM PaBHOBECHH CO CBOEH KUJKOCTBIO, HA3bIBACTCS
HACLIAOWUM VI HAcblulennbiM. Hunavuyeckoe pasHogecue — 3TO COCTOSIHUE IpU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIOIIUX W3 JKUJIKOCTH, PAaBHO YHCIY MOJIEKYII,
BO3Bpamiaomuxcs odpatHo. Eciu nuHaMuyeckoe paBHOBECHME HE COOJIOJAeTCs — map
ABJISIETCS] HEHACLIUCHHBIM.

Macca BOASHOTO Iapa, comepkamerocs B 1 M® BO3myxa, Ha3bIBAETCS AOCOMOMHOLL
enadxchocmoto. C  TIOBBIIIEHHEM aOCOJIFOTHOM BIIQXXHOCTH TMapbl BOJBI BCE OOJbIIE
NpUOJIMKAIOTCS K COCTOSIHMIO Hachlalomero mnapa. MakcumanbHoti  abconomuou
811AHCHOCHbIO TIPU TAHHOM TeMIlepaType SIBJIIETCS Macca HAChIIAIOIIET0 BOJASHOTO Mapa B
1 M3 Bo3OyXa.

[Tap He sBiIAETCA ra3oM B CTPOTOM CMBICIIE 3TOro cioma. 'a3 — 3T0 arperatHoe
COCTOSIHME BEUIECTBA NpHU JIaHHBIX TemmepaType W JaBieHuu. [lap xe He sBisercs
arperaTHbIM COCTOSIHUEM BEILECTBA, TOTOMY YTO arperaTHbIM COCTOSIHUEM BELIECTBA MPHU
JAHHBIX TEMIIEpAaType W JIaBJICHUM SIBJISIETCS JKHUJKOE COCTOsitHME. B CBsi3M ¢ 3TuUM
MOBEJICHUE TIapa OTINYAETCS OT MOBEIeHUs raza. B rpyboM npulimkeHnn ra30Bble 3aKOHBI
MOTYT OBITH MPUMEHUMBI K HEHACHIIIICHHBIM mapaM. [loaToMy Uisi OomucaHusi COCTOSHUS
BOJISTHOTO TIapa B atMoc(epe 0ObIYHO UCTIONB3YIOT ypaBHeHHe Kinaneiipona—MeHneneeBa:

m
PV .
y

3nech, £ — mapumansHOe naBneHue (ynpyrocTs) BOASHBIX MApoB, V — 00beM, 3aHIMAEMBbIit
napoM, M — ero Macca, ;,— MOJSIpHasi Macca, R — yHuBepcanbHas ra30Basi HOCTOSIHHASL, T —
a0COI0THAS TeMITepaTypa.

llapyuanbroe Oasnenue — 4acTb OOIIEro JABJICHMS, OTHOCAIIAACS K OJIHOMY U3
KOMITOHEHTOB Ta30BOM cMmecu. MaremMaTH4ecKd OHO paBHO JaBJICHHUIO, KOTOpOE Ta3
OKa3bIBaJl Obl B OTCYTCTBHUH JIPYTUX KOMIIOHEHTOB ra30BOM CMECH.

1)




[Ipu ogmHakoBOW TeMIepaType OTHOIIEHHE aOCOTIOTHBIX BIAKHOCTEH B JIBYX Pa3IMYHBIX
COCTOSIHUSIX UMEET BUJL:

p_bh @

672 P
I7I€ p1 U p2 — INIOTHOCTh BOJSHBIX MAPOB B IBYX pa3IN4HbBIX COCTOSHUSX.
N3 (2) cnenyert, 4To MEpoil aOCONIOTHON BIQXKHOCTH MOYKET ObITh BEIMUYMHA NApLHAaIbHOTO
JaBJICHUs BOJAHBIX MapoB B atMmocgepe. [loaTtomy 0OBIMHO abcomommuoii erasxcHocmuio
MIPUHATO HA3bIBaTh YIPYrOCTh BOASHOIO IMapa M BbIpaXaThb €€ B MUJUIMMETPaX PTYTHOIO
cronba. B cucteme CU 3ta Bennunna uzmepsiercs B [lackansx.
OmuocumenvHou _61aXCHOCHbI0 HA3bIBACTCS OTHOILEHUE aOCONMIOMHOU  GNANCHOCMU K
MAKCUMAnbHOU abCONIOMHOU  6AANCHOCMU TIPU JAHHOM TEMIIEpAaType, BBIPA)KEHHOE B
nporeHTax. OHa onpeAensieTcs] BBIpaXKEeHUEM:

f :P_EWmO%, (3)

H

rae P — ympyrocts BOASHBIX IapoB mIpu Temmeparype t, P @Y — ympyrocts mapos,
HACBIIAOIIMX BO3AyX NpPHU TOM K€ Temmeparype (TeMiepaType CyXOoro TEpMOMETpa).
®duznuecku, P ynciaeHHo paBHa aOCOMIOTHON BIAKHOCTH BO3/IyXa.

OTHOCHUTENBHAS BIAXHOCTh XapaKTEPU3YET CTENEHb HACBILIIECHUS BO3/1yXa BOJSHBIM
IIApOM.

Temneparypy t,, Ipu KOTOPON BOASHOM Iap CTAaHOBUTCS HACBIILICHHBIM, HA3bIBAIOT
moukou pocwl. [Ipy 0XIaxIeHUM BO3ayXa A0 TOUKH POCHl HAUMHAETCS] KOHICHCALIMS MTapOB:
MOSABJISICTCS TYMaH, BBIMAAAET poca. ToUKka pOChl XapaKTEPU3YET BIAXKHOCTh BO3yXa, TaK
KaK OHa IMO3BOJISIET ONPEAECIUTh MapIUalbHOE TaBJICHNUE BOJSIHOTO Mapa U OTHOCUTEIBbHYIO
BJIAKHOCTB.

BnakHOCTh BO3JyXa H3MepsAeTcsd C IMOMOLIBGI TMrpoMerpos (rped. U ypdg —
BJIQYKHBIN) U MICUXPOMETPOB (VGTPOG — XOJMOAHBIN). CyIIeCTBYIOT NUCTAaHIIMOHHBIE METO/IbI
ONPEAECICHNUS BIIAXKHOCTU BO3/lyXa, HCHOJB3YIOUIME JA3€pHBIE W PATAOMETPUUYECKHUE
NpuOOphl. DTHU METOJbl TMO3BOJISIIOT TPOU3BOJIUTH HM3MEPEHHsT ¢ OopTa camolieTa |
METEOPOJIOTUYECKUX CITYTHHUKOB 3e€MJIU. B THCTAaHIIMOHHBIX MCUXPOMETPAX UCIOJIb3YIOTCS
TEPMOMETPHI  COTPOTUBJICHUS,  TEPMHUCTOpPHI, Tepmomapel. B OpeHOyprckom
roCy1apCTBEHHOM YHHUBepcHUTETE B «MHCTUTyTE MHMKpPO- M HAHOTEXHOJIOTMW» BEAYTCS
HCCIIEIOBAaHUS 1O CO3JIaHUI0 OYEHb TOYHOTO JATYMKa BIIAXKHOCTH. JlaTYMK OCHOBaH Ha
onTtruecknx cBoricTBax Mosiekys JIHK, cnocoOHBIX MOTIIOMATh BOSHBIE TTaphl B BO3IyXE.
PaccMmoTpum kitaccuyeckre METOABI ONPENEIICHUS BJIAXXHOCTH BO3/1yXa.

2 OnpenesieHne OTHOCUTEIBLHOM BJIAKHOCTH € IOMOIIbIO ICHXPOMETPOB

Ilcuxpomemp Aecycma COCTOUT U3 ABYX TEPMOMETPOB, IIOMEILECHHBIX HA OJHOM ILIHTKE.
banjgoHuuKk OgHOrO M3 TEPMOMETPOB O0Bs3aH OATUCTOM, KOHEI] KOTOPOrO MOrPYXEH B
CTakaH4uK ¢ BOJoU. Cyxoil TepMOMETP IMOKA3bIBAET KOMHATHYIO TEMIIEPATYPY.

bnaronapst ucnapenuto BoAbl ¢ OaTucra, OOJeraromiero OaUIOHYMK, TaK Ha3bIBAEMOI'O
«BIIAXXHOTO TEPMOMETpa», IOCIETHUI TOKa3bIBaeT TeMIepaTypy Oojiee HHU3KYI0, 4YeM
COCEIHUM CYXOM TepMOMETp. UeM MEHbIE BIAXKHOCTh OKPYXKAIOLIETO BO3AyXa, TEM
MHTEHCUBHEE HCIIAPEHUE U TEM HUKE MMOKa3aHUE BIAXKHOr0 TepMoMerpa. OTMETKH 1O IBYM



TEpPMOMETpaM JAI0T Pa3HOCTh TEMIIEPATYP, KOTOPask U XapaKTepU3yeT BIAXKHOCTh BO3AyXa.
Jlns  omnpeneneHuss OTHOCUTENBHOM BIAXHOCTH BO3JAyXa TOJIB3YIOTCS —TaOJIullaMu
MICUXPOMETPUIECKON pa3HOoCTH. 1o pasHOCTH ITOKa3aHUN CYyXOT0 U BJIQXKHOTO TEPMOMETPOB
OTBICKMBAIOT HCKOMOE 3HaueHue f. 3Hass OTHOCHUTEIBHYIO BIIAXKHOCTh, MOYKHO OIIPEICIUTD U
a0comoTHY10. [Ipy U3BECTHOM OTHOCUTEIHLHOMN BIAKHOCTH a0COIFOTHAS BIQXKHOCTh paBHa:

FP L (4)
~ 100%
3uauenue P @Y paxomar no tabnuie 3HaueHuil (mpusoxenue 1).
H

Acnupayuonnwiti ncuxpomemp Accmana COCTOUT U3 ABYX TEPMOMETPOB, YKPEIUJIEHHBIX Ha
OJIHOM ILITaTUBE. balIOHYMK OJJHOTO U3 TEPMOMETPOB O0BA3aH 0ATUCTOM, KOHEL KOTOPOro
IIOTPY’KEH B CTAKaHYMK C BOAOW. B BEpXHEM 4YacTW IWITATHBA HMMEETCA BEHTHWIATOP,
MPUBOJAMMBIA BO BpAalIEHUE YaCOBBIM MEXAaHHU3MOM, KOTOPBIA 3aBOAMUTCS KIIOUOM, IpPH
yCTaHOBHMBLIEMCSI pexuMe HcnapeHusa. Koraa temmeparypa BIIaXKHOTO TEPMOMETpA TOXKE
yCTaHOBUTCS, Ipuxo] Teria Qi u3BHe OyneT paBeH pacxony Teruia Q, Ha HCIapeHHe BOJIbI
C IOBEPXHOCTH TepMomeTpa. Toraa no 3akony HeroroHa-Puxmana umeem:

Q=at-t s, (6

rne (t — t;) — HaOmogaemas pa3HOCTh TEMIIEPATyp, S1 — MOBEPXHOCTh OallJIOHYMKA
TepMOMETpa (BIAXKHOTO), & — KOA(P(HHUIHUEHT MPOTMOPIIMOHAIBHOCTH.

CkopocTh ucnmapeHusi BOJIBI C OXJIKJAIOWIEH  MOBEPXHOCTHU BJIAKHOTO
TepMOMETpa (Macca BOAbI, UCHIAPSIOLIASCS B €UHUILY BPEMEHH )
52 PH(snaM) _P
M~ P 1(6)

amm

rae S; — IUIoNaab MCHAapsIoNe MOBEPXHOCTH, P — ympyrocte mapoB, HaXOISIIUXCS B
BO3Ayxe, P “®9 _ ymnpyrocTh HACBHILEHHBIX IIaPOB IIPU TEMIIEPATYPE BIAXKHOIO
TepmomeTpa, Py, — aTMochepHoe napneHue.
BBost K03 GHUIMEHT MPONOPIHOHATBHOCTH K, MMeeM
k'S, PP L (D)

P

amm

k' S (sna.»()_
Q2_ M./ = G , P(S)

amm

M =

Pacxoz: OHCPI'MK HA UCIIAPCHUC!

rie A— yaenpHas TEINIOTA  MCIAPCHHUSL
[pupasnusas Q; k Q; moyunm: ~ P=P ) —A".P_ t—t (9)

a.sl P (en1a#) _P
A =7 == (10)
k'ﬁsz Pamm t_tl



3neck A” — MOCTOSHHASA, KOTOPas B 3HAYMUTEILHOW MEPE 3aBUCUT OT CKOPOCTH JBUKEHUS
BO3/yXa M MMO3TOMY JUISI BCSIKOTO TICHXPOMETPA OTIPECIIICTCS OTIETIBHO.

Boipaxkxenue (9) HocUT Ha3BaHUE MCUXPOMETpUYECKON QopMynbl. OOBIYHO BIAKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOYKHO OBLIIO CUMTATh S1=3;. Torma

A =@ (11)
¥l

B Takom cnydae 3aBucMMOCTh Kod(pdurmenta 4 OT CKOPOCTH OOTEKAHHS BO3TyXOM
pe3epByapoB TEPMOMETPOB MPEACTABICHA HA PUCYHKE.

A 1
0,001300
0,001200

0.001100

0,001000

0,000900
0,000800

1l

0,000700

0 1 2 3 4
M/ cex
Pucynok 1 — 3aBUCHMOCTB BETMUMHBI A OT CKOPOCTH MPOXOKICHUS BO3yXa
gyepes npuoop

CKopocTh BO3YIIHOTO MOTOKA, CO3JaBa€MOT0 MPY>KUHHBIM acClIUPaTOPOM (BEHTUIISITOPOM),
00bIYHO cocTaBiseT (2-2,5) m/c.

IIpn nmomomm Kiroya 3aBOJAT YaCOBOW MEXAHM3M JI0 Mpeleia W IOCIE YCTaHOBJIEHUS
npollecca WUCIApPEeHUs OTCUHMTHIBAIOT TeMmIeparypy Ha oOoux Tepmomerpax (I u ty).
Benmuuunel P, 6epyT u3 ncuxomerpuueckux tabnuil. P, ompenenstor mo OGapomerpy.
3nauenue 4 paccuutbiBaercs no dopmyse (10). ng onpenenenust A Benuuuny P cnegyer
B35ITh U3 JJAHHBIX U3MEPEHUI ICUXPOMETPOM ABrycTa.

Acnupayuonnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHOBaHa Ha 3aBUCMMOCTH Pa3HOCTH TEMIIEPATYyP
CyXOro 1 CMOYEHHOTO TEPMOMETPOB OT BIAXKHOCTU OKPYXkKaroIIero Bozayxa. Ilcuxpomerp
COCTOUT M3 JABYX OJHMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CIELMAIBHOU
ompaBe, M acHUpalMOHHOW TonoBkH. OrmpaBa mpexacTaBisier coOoil  TpyOKy,
pa3IBaMBAIOIIYIOCS KHU3Y, C 3alIUTHON TUIeHKOW. K HIbKHEN pa3nBOCHHON 4acTu TPYOKH ¢
MOMOUIBI0  TUIACTMACCOBBIX  BTYJIOK MPHUKPEIUIEHbl JBa MarpyOKa, SBISIOLIUXCS
paaualMOHHON 3alIUTON pe3epByapoB TEPMOMETPOB. BepxHuil KoHel TpyOKHU COETMHEH C
acnupaTopoM. ACHUpaLMOHHAsA I0JIOBKA COCTOUT U3 3aBOJHOI0 MEXaHW3Ma U BEHTUJISITOPA,
KOTOpPBIE 3aKpbIThl KonmakoM. [IpykuHa 3aBOAHOrO MexaHu3Ma Icuxpomerpa AccMaHa



MB-4M 3aBoautcs kimtouoMm. [lpu BparieHnn BeHTUISTOpa, B IPUOOP BCACHIBAETCS BO3IYX,
KOTOPBI 00TEKAaeT pe3epByaphl TEPMOMETPOB U MPOXOIUT IO BO3LYyXOMPOBOIHOMN TpyOKe K
BEHTWJIATOPY U BBIOpACBIBAETCSl Hapy»Ky 4epe3 Mpope3u B acupaTtopHoi ronoBke. Cyxoi
TepMOMEeTp OyAeT MOKa3plBaTh TEMIEpaTypy BO3AyXa, a IIOKa3aHUS CMOYEHHOIO
TepMOMeTpa OyIyT MEHbBIIE U3-3a OXJIaXKICHUS, BBI3BAHHOIO MCIAPEHUEM BOJBI C
IOBEpXHOCTH Oartucta obseratoniero OaIoOHUYMK TepMmomMerpa. [lng  ompeneneHus
BJIQXHOCTH IO IIOKAa3aHUSAM CYXOTO M BJQXHOTO TEPMOMETPOB  HCIOJIB3YIOT
ICUXPOMETPUUECKUE TAOIUIIBL.

JUia  ompeneneHuss aOCONIOTHOM BIQXKHOCTH HEOOXOJUMO HCIIONIB30BaTh 3HAYCHHMS
aTMOC(EepHOTO JaBJIEHUs, KOTOPOE U3MepseTcsl 0apoOMETPOM.

bapomemp-anepouo

BapomeTp sBisiercss nOpuOOPOM HENMPEPHIBHOTO JICUCTBUA, MpPEIHA3HAYEHHBIM JIs
OPUEHTUPOBAHHBIX HAOJIOJCHUN B MOMEUICHUSIX 32 U3BMEHEHHUEM aTMOC(EPHOTO JaBJICHUS
B reorpauueckux pailoHax, pacroyioxkeHHbIX He Bbiie 300 MEeTpoB HajJ YpPOBHEM MODS.
bapomerp mpexacraBiser coOoi MEXaHMUYECKHI CTpeNoYHbIA Tpubop, padoTaromuii Ot
BO3JICUCTBUSI aTMOC(EPHOrO JaBJIICHUS Ha AHEPOUJHBIM UYYyBCTBUTENIbHBIA 3JeMEHT. B
KOHCTPYKIIUU OapoMmeTpa MpeayCcMOTpeH OUMETAJUTMYECKU (COCTOSIIMM U3 3 METasioB)
CTPEJIOYHBI TEPMOMETpP, H3MEPSIONIMI TemmepaTypy Bo3ayxa. [[unamazoH u3MepeHuit
nasieHust ot 695 no 805 mm. pt. ct. (o1 0,927 o 0,1073 MITa).

Jlyist ornipesiesieHus XapakTepa U3MEHEHUS JIaBlIeHUs (PUKCHUPYIONIAsICS 30J0TUCTas CTPENKa
coBMemaercss (Mpu TMOMOIIM PYYKH, PACTOJIOKEHHOW Ha CTpeiake OapomeTrpa) c
MOKa3bIBAOIIEH YEPHOM CTpenkou. JlaHHOE HEeMCTBUE CIEAYET BBINOJIHATH TOJIBKO C
paspenieHus npenojgaBarTess Wik HHXeHepa 1adoparopuu!

DNeKmpoHHbIIL 0AMYUK 8AAHCHOCIU U MEMNEPAMYPbl

OJIEKTPOHHBIA JAaTUMK BIJIAXKHOCTA M TEMIIEPaTypbl BBINOJHEH Ha OCHOBE IU(PPOBOTro
natunka DHT11. DHT11 - 3T0 uudpoBoil JaTYMK BIAKHOCTH U TEMIIEPATypPbl, COCTOSIINAN
U3 TEPMHUCTOpPA U EMKOCTHOTO JaTUMKa BIXKHOCTH. Takke gaTduk coaepkuT B cede ALIIT
JUTsl TIpeoOpa3OBaHMs AHAJIOTOBBIX 3HAYCHHM BIIAXKHOCTH M TeMrieparypbl. s paboTsl ¢
natankoM DHT11 ucnons3yercss Arduino 6ubmmoreka DHT. Jlyns TouHocTu onpeneneHus
OTHOCUTEIHLHOM BIAKHOCTU BO3/yXa, MOKa3aHUs MPUOOpa HEOOXOUMO CHUMATh, KOTJa OH
npopaboran He MeHee 10 MuHyT. UTOOBI BBIKIIIOUUTH DJICKTPOHHBIM JATUYMK BIAKHOCTU
JIOCTATOYHO BBITALLIUTH €r0 BUIKY M3 AJIEKTPUUYECKOU CETH.

1 Tlopsiaok BbINOJHEHUS] PadOTHI

Yacrs 1. Onpenenenue OTHOCHUTEIBHOU W a0COTIOTHOMI BJIAXKHOCTH
BO3/yXa C TOMOIIBIO ICUXpOMETpa ABrycTa

Hauepture Tabnuy 1
Tabmuna 1 — 3Ha4eHusl, MOTyYEHHBIE C IOMOIIBIO TICUXpOMETPa ABTyCTa

tcyx, °C tenaoxc, °C  ff, % (cyx) P, Ila D, Ke/m®
P, ,lla




Omnpeznenute TeMIEPaTypy CyXOro lu, U BIAXKHOTO tg, TepMOMeTpa. [lokazanus 3anecure
B Tabnuiy 1. TeMriepaTypy OKpyIJISITE IO LIETbIX YUCEN.

Hcnonb3yss NCUXOMETPUYECKYI0 TaONMuIly, pAacloJIO)KEHHYI0 Ha CTEHJAE, HalauTe
OTHOCHUTEJIbHYIO BIaXXHOCTH f. J[J1s1 9TOr0 paccumraiite pa3HOCTh TEMIIEPATyp BIKHOTO U
CYXOro TepMOMETPOB (o - Leran. [10Ka3aHus 3aHecUTE B TaOIUIYY 1.

Vcnonb3ys IpuIokKeHHe A, HaiiiuTe 1aBIeHHe HACBILEHHBIX apoB Py (@Y

JUTSL TEMIIEpaTypbl CyXoro Tepmomerpa. [lokazanus 3anecure B Tadbnuiry 1.

Ucnonp3ys hopmyny (4) paccuntaiiTe aOCOMOTHYIO BIAKHOCTh Bo3myxa P, Ila. Tloka3zanus
3aHecuTe B Ta0MIy 1.

PaccuuraiiTe aGCOMIOTHYIO BIQXHOCTh BO3AyXa p B Kr/m°. Jlnsg srtoro u3 ypasHenus (1)
BBIPA3HUTE MJIOTHOCTD:

m_ Pop P2
p:—:— E:—
4 Tcyx Tcyx‘RV

rae Ry =461,5 JIx/(kr-K) — yauBepcanabHasi Ta30Basi MOCTOSIHHAS JIJIs1 BOASHOTO Mapa;
T =t + 273,15 — TemnepaTypa cyxoro TepMomMeTpa (B KeJIbBUHAX).

Yacts 2. Omnpenenenne OTHOCUTEJIBHON W abCOIOTHOM BIIQ)KHOCTH
BO3/yXa ¢ MOMOIIbIO nicuxpomerpa Accmana MB-4M

Hauepture Tabnuiy 2

Tabnuua 2 — 3HaueHusl, MOJTyYEHHbIE C MOMOIIbIO IcuxpoMerpa Accmana MB-4M

tcyx, °C tenaxc, f,% |(erasc) P., lla [P, ITa  p, x2/M®
°C P, ,lla

Onpenenure temmnepaTtypy cyxoro tepmomerpa t.,. Ilokaszanus 3anecure B Tabmuimy 2.
TemnepaTypy OKpyTJIIMTE 10 LEIbIX YUCET.

Ilepen BbIONIHEHWEM JaHHOW YacTH JIaOOpaTOpHOM pPabOTHI, YTOYHUTE y WHXKEHEpa
nabopaTopuy WM TMpernojaBaTeis, TOTOBA JU yCTAHOBKAa K IMPOBEACHHUIO JTaOOPATOPHBIX
uccnenoBannii. Korma mabopatopHasi ycTaHOBKa rotoBa K paboTe, 3aBEIUTE MPYKUHHBINA
MEXaHHM3M BEHTWISTOpA C MOMOIIBIO Kitoua (moyTu Ao npeaena). OxugaiTte oCTaHOBKU
BEHTWJIATOPA.

Korma BEHTWISITOp OCTAaHOBWJICS, ONPENCIIUTE TEMIIEPATYPY BIAKHOTO TEPMOMETPA e
[Tokxazanue 3anecute B Tabnuiy 2. TemnepaTypy OKpyIJITE 0 1ENIbIX YHCEI.

Ucnions3ys rpaduk U3  [PWIOKEHUA b, ompenenure BEIMYMHY  OTHOCHUTEIBHOU
BIIQXXHOCTH Bo3ayxa. [lokazanue 3anecute B TabauILy 2.

Onpenenure BEIUYMHY aTMOCGHEPHOrO JNABJIEHUS B MACKaJAX, UCMOJIb3ys Oapomerp (760
MM. pT. cT. = 101 325 I1a).

Hcnone3yss npunoxenue 1, HalWIWTE NaBICHUE HACBHIIIEHHBIX IMAPOB I TEMIEPATYPbI
BIIAKHOTO Py, ¢ tepmomerpa. [Tokazanus 3aHecuTe B TAOIMILY 2.



=

N =

[Ipeobpazys ¢opmynst (9) u (11), momyuum dopmyny s aOCONIOTHON BIAKHOCTH
BO3/yXa B aCKaJIsX:

P = PH(SHGM) - A ' PGmM tCyX - tSﬂG}*( ) (13)
B nmannoi naGoparopHoii pabote Ko>(pduuneHT A IpUHUMAeT 3HaYeHHE paBHOE 6,62-10%
°C. Ilokazanue 3aHecuTe B TaOIUITY 2.
PaccunTaiite aGCOMIOTHYIO BIaKHOCTh BO3AyXa p B Kr/M° ¢ momomisio (Gopmyast (12).

ITokazanue 3aHecuTe B TAOIHILY 2.

Yacte 3. OnpeneneHre OTHOCUTENBHOW BIIAKHOCTH BO3[yXa C IMOMOIIBIO 3JEKTPOHHOIO
JaTYUKA BIAKHOCTH

BxutrounTe 351€KTpOHHBIN TATYHUK BJIAXKHOCTH.

Onpenennre 3HaYEHUE OTHOCUTEIBHOM BIAXXHOCTH BO3/IyXa.

J171st paGoTBI € AIEKTPOHHBIM JATYMKOM BIKHOCTH HEOOXOJAMMO BKIIOUYUTH BUJIKY JaTUMKA
B JJIGKTpUUYECKYIO ceTb. Ha skpane mgucruiest BbICBeTSTCS JBa coobOuieHus. [IpuBenem
puMep COOOIIECHUH:

Temperature: 28 C — 03HadaeT, 4To TEMIIEpaTypa B moMeleHuu cocrasisiet 28 °C;
Humidity: 18% — o3HauaeT, 4YTO OTHOCUTEIbHAS BIAQKHOCTH B TIOMEIICHUU COCTaBIseT 18
%.

BrixmrounTe BHCKTpOHHBIﬁ JaTYUK BJIA’KHOCTH.

Yacts 4. CpaBHUTENBHBIM aHANW3 BEJIMYUH OTHOCUTEIBHOW M aOCOJIOTHOM BIAXKHOCTHU
BO3JlyXa

JInss  CpaBHUTENBHOIO AaHajdvM3a 3HAYCHUHW OTHOCUTEIBHOW  BIIAXKHOCTHM  BO3/yXa,
MOJTYYCHHBIX C MIOMOIIBIO Pa3HBIX MPHOOPOB, HEOOXOIUMO HAHECTH MOTYUCHHBIC 3HAUCHUS
Ha YHCIOBYIO OCb C YYETOM JOBEPUTEIHLHOTO HHTEpBasa. [[Is Tpex HCMIONIb3yeMBbIX
MpUOOPOB U3BECTHBI 3HAUCHHSI aOCOTIOTHOMN OMMUOKH OTHOCUTEIBLHOM BIQKHOCTH BO3/1yXa,
MOJIy9aeMoOM B pe3yJbTaTe dKCIepuMeHTOB. OHU COCTaBIISIOT:

st ncuxpomempa Aecycma Af = 7%
TUTSL acnupayuoHHo2o ncuxpomempa Accmarna Af = 6%
TUTSL 271eKMpPOHH020 Oamuuka enadxchocmu Af = 5%

PesynbpTupyroniee 3Hauy€HHWE OTHOCHUTENIBHOM  BIAXKHOCTH BO3JAyXa IIOJYy4YHM Ha
MEPECECUCHHUH JIOBEPUTEIIbHBIX UHTEPBAJIOB ISl TPEX NPUOOPOB.

B ciydae eciin JoBEpUTENBHBIE HHTEPBAJIBI HE NIEPECEKAIOTCS, PE3YIBTUPYIOIIEE 3HAUCHUE
OTHOCUTEJIBLHOM BJIAKHOCTH BO3AyXa HaXOAUM Kak cpefHee apudMeTHuecKoe MoKa3aHUi
OT TpeX MpUOOPOB.

PesynbTupytoniee 3HaueHHWE aOCOJMIOTHOM BIAXHOCTHM BO3JyXa HAWTU Kak CpeaHee
apupMeTHIecKoe IS 3HAYEHUH, MOJyYCHHBIX C TOMOIINBIO TICUXpoMeTpa ABrycra M
aCIUpPAaLMOHHOIO IIcuxpoMerpa AccMmaHa.

Ipumep:



Ilycte, B pe3ynbrare U3MEPEHUM OTHOCUTEIBHOW BJIAXXHOCTH BO3AYyXa, IICUXPOMETP
Agrycra onpenenui ero paBHbIM f = 35%, acniuparmonnsiii ncuxpomerp Accmana f = 31%,
a DIIEKTPOHHBIN naTuuk BraxkHoctH f = 29 %. Hanecem 3Tu 3HaYCHHUS HA YUCIOBYIO OCh C
y4ETOM BEJIUYMHBI a0COTIOTHOM ONMTUOKH (PUCYHOK 2):

f{L Y LY —

9" 7 31 35 £ %

Pucynok 2 — CpaBHUTEIBHBIN aHAIN3 BEIUYNH OTHOCUTEIILHOM BIaKHOCTH BO3IyXa
M3 mojayd4eHHOro pHCYHKa BHIHO, YTO 3HAYE€HHE OTHOCHUTEIBHON BIIAXXHOCTH BO3IyXa
cocrasisieT f = 31+3%.

Yacte 5*. OnpeneneHue 3Ha4€HUs TOYKH POCHI B TIOMEIIEHUN

Hcmonp3yss BEMWYMHY OTHOCHUTEIBHOW BIIAKHOCTH BO3MyXa, TOJYYCHHYIO B dYacTH 4,
ONpENeIUTe TOYKY POChl B TMOMEIIeHUU. JJis 3TOro BOCHOJIB3yHTECh TaOnulleld B
MPWIOKEHUU B, TIpu 3TOM HCIONB3YyHTE CpeaHEee 3HAUYCHWE OTHOCUTEIHHOW BIAKHOCTH
BO3Ayxa (OKpyTJisisi B OOJIBIIYID CTOPOHY) M TOKa3aHWE TEPMOMETpPa B DJIEKTPOHHOM
JaTYUKE BIAKHOCTH.

3anuimTe BBIBOJI IO BCel Ja00opaTopHOit padoTe.



no

B cayuae IMCTAHIIMOHHOTO OOYYEeHUS HEoOXOaMMO BBITIOJIHUTH
BHUPTYAITBHYIO JJA0OPATOPHYIO PA0OTYy.

Bupmyanvuoiu Ilcuxpomemp Aszycma

JUist  BBIMONHEHWS  JIabopaTopHOW  pabOThl  mepedauTe Ha  JaHHBIA  CallT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BaMu pacroyioxkeH CTEHJ, KOTOPbI COCTOUT M3 JBYX TEPMOMETPOB (CyXOro u
BIIQYKHOT0), MyJIbTa YIPaBICHUS U IICUXPOMETPUUECKON TaOIUIIbI (PUCYHOK 3).

Cyxoit TepmomeTp | | BAOXHbIN TEpMOMETP HabnwogeHue 3a oxnaxageHuem Bogbl
h=23 =21 °C npu ee ucnapeHuun u onpegeneHue
BNaXHOCTU BO3Qyxa

54 °C |
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Pucynoxk 3 — Crenn BUpTyalibHON 1a00paTOPHOM pabOThI
Jnsg  akTuBanmMM TaONWIBI  YCTAHOBHTE TaJlOYKy B MyHKTE
«IIcuxpomerpryeckast TabIULIAY.

Xoo pabomuwi
. HauepTtute Tabnuiry
Tabnuma 3 — 3HaueHus1, NOJIyUYEHHBIE C IOMOILBIO ICUXpOMETpa ABrycra

tcyx, °C tenaorc, °C  ff, % (cyx) P, I1a D, K2/M°
P, , 1la

CHuMMHTE NTOKA3aHUA C CyXOTro TEpMOMETpa i)y

. B nynbere ynpasnenust Haxxmute kHONKY «Ilyck». OOpaTuTe BHUMaHue, YTO TEMIlepaTypa
Ha BJIAXKHOM TEPMOMETpPE Havaja najaats!

. Korga Temmepatypa Ha BIa)XHOM TEPMOMETPE INEPECTAHET HM3MEHATHCS — CHHUMMTE
MOKa3aHUE YCTAHOBMBIIEHCS TeMIEpaTypbl te,. 3HAYEHHE, MOJIYYEHHOE Ha IYJIbTEe
YIIPaBJICHUE HE YUYUTHIBATD.


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

N

Hcnonmb3yst NCUXpOMETPUYECKYIO — TaOJNWIy, HaWAWTE  OTHOCHUTEIBHYIO BJIQKHOCTH
Bo3ayXa f.

Paccunraiite aOCOMIOTHYIO BIIQXXHOCTh BO3AyXa, HCIONB3Ys (opmyny (4). Hcnomas3ys
IpUJIOKEHUE |, HAliIUTe NaBICHNE HACBHIIEHHBIX TapoB Py, @

VIS TEMIIEPATYPhI CYXOro TEPMOMETPA.

KoHTpoJibHbIE BOIPOCHI

Yro HazbiBaeTcd a0COJIOTHOW M OTHOCUTEIBHOM BIIAXKHOCTBIO? YKa3aTh €IMHHIBI UX
U3MEPEHUN.

YTo Ha3bIBAETCS HACBIIEHHBIM ITAPOM, TOYKOH POCHI?

Yro nmpenctaBisioT co00il Takue NpUOOpbI, KaK MCUXPOMETP ABIyCTa, aclUpalydOHHBIN
ncuxpomMerp AccmaHna, 6apomerp.

Kak BBIUMCINTH OTHOCHUTENIbHYIO U aOCOJIIOTHYIO BJIQXXHOCTh BO3AyXa C IIOMOUIBIO
ncuxpomerpa ABrycra?



[Tpunoxenue A
(cipaBOYHOE)

eJICHHE HaCHIIeHHOoro mapa Boasl 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




IIpunoxenue b

OnpeneneHrue  OTHOCUTENIBHOM  BJIQKHOCTH IO  MCUXPOMETPUYECKOMY  TIpaduky

IIPOU3BOAUTCA B CIICAYIOIICM ITOPAOKEC:
1. mo BCPTUKAJIBHBIM JIMHHUAM OTMCYAIOTCS ITOKA3aHUA CYyXO0I'0 TCPMOMCTPaA,

2.

10 HAKJIOHHBIM JIMHUAM OTMCUYAIOTCA ITOKA3aHWA BJIAXKHOTO TCPMOMCETPA,

3. Ha MNCPCCCUYCHUN IOTUX JINHUHA I[MOJYy4Yar0oT 3HAYCHUA OTHOCHUTCIIbBHOMW BJIAJKHOCTH,

BBIPAKEHHBIE B MIPOLIEHTAX (MOJyYEHHbIE 3HAYEHUSI OKPYTJISTh B MEHBIIYIO CTOPOHY).
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[Ipunoxenue B
(cipaBO4HOE)
Tabnuna 11 onpeeeHusi TOUYKH POChI

BJIA’KHOC

Th 40% 45% [50% [55% [60% [65% (/0% [/5% B0% B5% 90% [95%

%

TeMIepar

ypa

°C

-5 -15,3 - -12,9 - - -9,96 9,11 |-8,31 -7,62 -6,89 -6,24 5,6

14,04 11,8410,83
-4 -14,4 -13,1 - - -9,89 8,99 |-8,11 |-7,34 |-6,62 -5,89 -5,24 -4,6
11,9310,84

-3 - - - -9,91 -8,95 7,99 |-7,16 |-6,37 |-5,62 -4,9 4,24 -3,6
13,42/12,16/10,98

-2 - - - -8,98 -7,95 7,04 -6,21 |-5,4 |-4,62 -3,9 |-3,34-2,6
12,58(11,22(10,04

-1 - - -9,1 7,98 7,0 +6,09}-5,21|-4,43 |-3,66 |-2,94 -2,34 -1,6
11,61110,28

0 - -9,34 8,16 |-7,05 6,06 |-5,14 |-4,26 |-3,46 -2,7 1,96 1,34 |-0,62
10,65

1 -9,85 -8,52 -7,32 -6,22 -5,21 -4,26 -3,4 2,58 |-1,82 |-1,08 -0,41 0,31

2 -9,07 -7,72 -6,52 -5,39 -4,38 -3,44 -2,56 1,74 |-0,97 |-0,24 0,52 1,29

3 -8,22 -6,88 -5,66 -4,53 -3,52 -2,57 -1,69 0,88 |-0,08 0,74 1,52 2,29

4 -7,45 -6,07 -4,84 -3,74 -2,7 -1,75-0,87-0,0110,87 1,72 25 3,26

3) -6,66 -5,26 -4,03 -2,91 -1,87 -0,92 -0,01 0,94 1,83 2,68 3,49 4,26

6 -5,81 -4,45 -3,22 -2,08 -1,04 -0,08 0,94 1,89 2,8 [3,68 4,48 5,25

/ -5,01 -3,64 -2,39 -1,25-0,21 0,87 1,9 2,85 3,77 4,66 547 6,25

8 -4,21 -2,83 -1,56 -0,42 -0,72 1,82 2,86 3,85 4,77 5,64 6,46 [7,24

9 -3,41 -2,02 -0,7810,46 1,66 2,77 3,82 4,81 5,74 16,62 [7,45 8,24

10 -2,62-1,22008 1,39 26 3,72 4,78 5,77 [7,71 |76 8,44 9,23

11 -1,83 -0,4210,98 1,32 3,54 4,68 5,74 6,74 [7,68 8,58 9,43 10,23

12 -1,04 1044 19 3,25 4,48 5,63 6,7 |/,71 8,65 9,56 [10,42]11,22

13 -0,25 1,35 2,82 4,18 5,42 6,58 [7,66 8,68 9,62 [10,54]11,4112,21

14 0,63 2,26 3,76 5,11 6,36 [/,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 2,41 408 56 16,97 8,24 9,43 [10,54/11,57]12,56/13,4814,36/15,2

17 3,31 499 652 79 9,18 10,37115 [12,54/13,53/14,4615,36(16,19

18 42 B9 [7,44 8,83 10,12]11,32]12,46(13,5114,5 |15,44]16,34(17,19

19 5,09 6,81 8,36 9,76 [11,06[12,2713,42(14,48/15,47/16,42]17,3218,19

20 6,0 [7,72 9,28 10,6912,0 [13,22(14,38/15,44/16,44]17,4 18,3219,18

21 6,9 8,62 10,2 11,6212,9414,1715,3316,4 |17,41]18,38]19,3 20,18

22 7,69 9,52 11,12112,5613,88/15,12(16,28/17,37/18,38/19,36120,3 21,6

23 8,68 [10,43(12,0313,48(14,82(16,0717,23]18,34/19,38/20,34]21,28122,15




24 9,57 [11,34[12,94]14,41]15,76[17,02[18,19[19,3 [20,35[21,32[22,26[23,15
25 10,46[12,75[13,86(15,34/16,7 [17,97[19,15[20,26[21,32[22,3 [23,24[24,14
26 11,35[13,15[14,78[16,27/17,64/18,95[20,11]21,22[22,29 23,28 [24,2225,14
07 12,24/14,0515,7 [17,19118,5719,8721,06[22,18[23,2624,26[25,22[26,13
28 13,13[14,95/16,61[18,11119,5 [20,81[22,01[23,14[24,23[25,24[26,2 27,12
29 14,02[15,86/17,52[19,04[20,44[21,75[22,96[24,11[25,2 26,22[27,2 28,12
30 14,92[16,77/18,44[19,9721,38[22,69[23,92[25,08[26,17127,2 [28,18[29,11
31 15,82[17,68[19,36/20,9 [22,32[23,64[24,88[26,04[27,14[28,08[29,16130,1
32 16,71/18,58[20,2721,83123,26[24,59[25,83[27,0 [28,11[29,16/30,16/31,19
33 17,6 [19,48[21,18[22,76[24,2 [25,54[26,78/27,97/29,08/30,14/31,14/32,19
34 18,49[20,38[22,1 [23,68[25,14[26,49[27,7428,94/30,05/31,1232,12/33,08
35 19,38121,28[23,02[24,6 [26,0827,64[28,7 [29,91[31,02/32,1 [33,12/34,08
Braxuoc 40% 45% (50% [55% 60% 65% [70% [75% [80% [85% [90% 95%
Th

%

TCMIICpAT

ypa

°C

Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTHCA, €CIIM YYAIIUNUCS BBITIOJIHIET paboTy B MOJHOM OO0BEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENIOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMaxX, 00ECIeUMBAIOIINX
MOJIyYCHUE TPaBUJIBHBIX PE3YJbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS IMPaBUI
0e30macHOCTH TPyJa; B OTUETE MPaBUJIBHO M AaKKypaTHO BBITIOJNHSET BCE 3aIlUCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TPA(UKH, BHIYUCICHHS; TPABIJILHO BBITIONHSIET aHAIH3
IIOIPEITHOCTEN.
— OueHka «4» CTaBUTCS, €CIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIeHBl JBa-TPU HeJoueTa, He Oojiee OaHOM HerpyOod OIMMOKU UM OJIHOTO
HEeJI0YeTa.
— Onenka «3» craBuTCs, ecid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BbEM
BBITIOJTHEHHONM YacTH TAaKOB, MO3BOJIIET TIONYYWUTh TNPaBUIIbHBIC pPE3yJIbTaThl H
BBIBO/JIbI: €CITU B XO/I€ MTPOBEICHUS OIbITa U U3MEPEHHUM ObLITU TOMYIIEHBI OIINOKH.
— OueHka «2» CTaBUTCS, €cClIM paboTa BBINOJHEHA HE TMOJHOCTHIO U 00beM
BBIMIOJTHEHHOM dYacTh paboOT HE MO3BOJIAT CHAENaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIIOICHUS TPON3BOMIINCH HETIPABIIIBHO.
JlabopaTtopHbIie padoThI



JlabopaTtopHast paGora Ne 3
OmnpenesieHue NOBEPXHOCTHOIO HATSIKEHUS KUAKOCTH.

Henanb 3aHATHSI: HAy4YUTHCS ONPENENATh MOBEPXHOCTHOE HATSKEHUE BOJIbI
METOJ/IOM OTPbIBA PAMKHU.

Ilepen HauyajioM 3aHATHSI HeOOXOAMMO 3HATh: omnpenaeieHue u GopMmymy
MOBEPXHOCTHOTO HATSHKEHUS BOJIBI METOJIOM OTPBIBA PAMKH.

Ilocne 3aHATHSA  HeOOXO0AMMO  YMeTb.  ONpEACNATh  KOADPUIMEHT
MOBEPXHOCTHOTO HATSHXKEHUS C  HCIOJNb30BaHHEM (POPMYJIBI  MOBEPXHOCTHOTO
HATSKCHMUS.

Oo6opynoBanme: komnerotep, MIHTEpHET, MHCTPYKIIMOHHAS KapTa.

Copep:xkanue u Teopusi.

Y  BCSIKOM KMAKOCTH —  CYUIECTBOBAHME CBOOOJHOHM  IOBEPXHOCTH.
MornekynsgpHoe [aBl€HUE HANPABIEHO BHYTPh JKUAKOCTH, MEPHEHAUKYISIPHO K
CBOOOJTHOM IMOBEPXHOCTH.

Cuibl TOBEPXHOCTHOTO HATSKEHUS B JIFOOOM TOUYKE MOBEPXHOCTH HalpaBIICHbI
[0 KacaTeJbHOM K HEH M IO HOpMalIM K JItoOOMY 3JIEMEHTY JIMHUHU, MBICIEHHO
IPOBEJCHHON Ha MOBEPXHOCTH KUIKOCTH.

Koap¢uimeHT NOBEpXHOCTHOIO  HATSKEHHS]  UYHCICHHO pPaBEH  CUJIE
NOBEPXHOCTHOIO  HATSDKEHHUS, JEHUCTBYIOIEW Ha €IUMHULY JJIUHBl JIMHUH,

F
pasensomIeii moBepxHocTh Ha yact: £ (1)

B cucreme CU kodpduimeHT MOBEPXHOCTHOTO HATSKEHUS « U3MEPSIETCS B
H/m.

Koaddurment moBepXHOCTHOTO HATSXKEHUS 3aBUCUT OT MPUPOJIBI )KUIKOCTH. A
3aBUCUT Tak)Ke€ OT TOTO, Kakas cpela HaXOIWUTCS HaJl CBOOOJHOW IMOBEPXHOCTHIO
*kuakoctu. ClieIcTBUEM CHIIbI TOBEPXHOCTHOTO HATSKEHMS, JIEUCTBYIOLIECH Ha
CAVHMITY TUIOMAAN TIOBEPXHOCTHOTO CJIOS, SIBJISICTCS MOJIEKYJISIPHOE JaBJICHUE.
KoaddurmeHT moBepXHOCTHOTO HATSHKEHUS MOXKHO ONPEICTUTh IyTEM H3MEPCHUS
CHJIBI, KOTOPYIO HY)KHO TIPHJIOKHUTH MEPIICHANKYJISIPHO K TTOBEPXHOCTH YKUIKOCTH JIJIS
OTpBIBA PA3TUYHBIX TBEPABIX TEJ OT 3TOH MOBEepXHOCTU. Ecnu cuima, nelicTByromas Ha
TEJI0, paBHA 0 BEJIMUYMHE CUJIC IIOBEPXHOCTHOTO HATSKEHHUS, TO TEJIO OTOPBETCS.

Omgaum u3 cnoco0oB m3MepeHus: Kodh UIMEHTa G SBISETCS METOJ] OTpPhIBA
KoJbIa. KoJbllo, M3rOTOBICHHOE U3 MaTepHalia, XOpOIIo CMaYMBAEMOTO JKHJIKOCTHIO,
NPUBOJNUTCS B CONPUKOCHOBEHHE C €€ IMOBEPXHOCTHIO. PaccMOTpUM KOJBIO C
BHEIIHUM JuameTpoM di 1 BHYTpeHHUM JuameTrpoM dz , Kacaromieecs MOBEPXHOCTH
s)kunkoctu. TonmuHaa Koabna b .

HpI/I MNOAHATHUN KOJIbIIa C IMOBCPXHOCTH IIPOHUCXOAUT PaA3pbIB IMOBCPXHOCTH
KUIKOCTH I10 KPpOMKaM KOJIbLIA. ]_—[J'II/IHa I'paHUObI IIEPEA OTPLIBOM KOJIbLA, I10 KOTOpOfI
MMPOUCXOAUT Pa3pbIB HOBECPXHOCTHU, COCTABIIACT



L=nld +d) =nld +\d - B) =2x(d - B =2ald, +1)' @)

N3meputs cuny F, HeoOxoaumyto At OTpbIBa KOJIbIa, MOKHO 1O popmyre: - . .
(3),
IJie ix — CpeIHee YAJIMHEHHE MPY>KUHBI B MOMEHT OTPBIBA KOJIbIIA.
[lpuHnunuanbHass cxema YCTaHOBKUA JMJiA  ompeneneHuss KodgpduineHTta
MMOBEPXHOCTHOTO HATSHKCHUS M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHoBKH

K npyxuHe noaBemmBaeTcs MeTaIn4eckoe KoybLo. Ilepen Havanom kaxaoro
OMbITA KOJIBLIO MPOTHUPAIOT U MPOCYIINBAIOT. BpallieHneM BUHTa OMyCKaeM KOJIbLO 10
CONPUKOCHOBEHHS C TMOBEPXHOCTBIO JKUIKOCTH, IPU 3TOM HYXHO CJIEAUTh, YTOOBI

KUAKOCTH HE KacaJiCiAa
.4 @ row xve elIBR Xvuvk.co fof elibre xY@Jéos xY@ Mon: XYE LYG ypae XYW Ypae XYS 8 M va Croc XYG onep. X&T‘QCTOHHK II.H;I
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" pa3HOBECOB,
BITMCAHHBIM B KOJIBILO.

O nucanune
YCTAaHOBKH

[ rven BHPTYAJIbHOU

. | e J1a00paTopHoii

= padors!

R b= 2 DKCepUMEHTaIbHAS

3aKoHa 306apHoro Av=| 0 |7 mm

npouecca eit- ‘ — YCTaHOBKa

TNioccaka | ¢Gpoc

2.03. Mposepra e — Hpe):[CTaBJ'ICHa Ha

3akoHa LLlapna h
30XOPHO MpoLecca Kuakocts

2.04. Onpenenetue - ‘5‘ +/808a | pI/ICYHKe . B Hp aBOM

YAenbHOM

TennoeMKoCcTH 7 HH)I(HeM yrHy I[aHa

TBEPALIX TEN ]
T T o
nnaBnewwa nbga | Ha KOTOpOﬁ MOKHO

2.06. Onpegenenue
TeMnepatypHoro L

W RGNS @Y DM .0 12:12:%15 BBI6paTI) pOH
KHNIOKOCTH.

[Tocepennne, HAXOAUTCS NAHENb «IIAPAMETPHI NMPYKUHBI U KOJibLa». Ha HEl MOXKHO
MEHSTh KOY(P(QUIIMEHT KECTKOCTH MPY>KUHBI, TUAMETP KOJIbIA U TOJIIUHY KOJbIIA.
HaBens Ha KOJBLO W yAEpKUBAas NPaBYI KHOIMKY MBIIIM MOXHO TIPUBECTH B
NBW)KEHUST Kojbla. J[Jiss Toro, 4ro0 MpUHTH B UCXOJHOE TOJIOKEHHS HEOOXOAUMO
Ha)XKaTh Ha KHOMKY «cOpocy». Mcrnosb3ys MpeACTaBICHHYIO YCTaHOBKY, JOCTUTAETCS
1[eJ1b MIOCTABIIEHHOM J1a0OpaTOPHOU pabOTHI.

B Havarno

107 AOMaLLHAS CTPaHHLA
» CTpaHuupl caiiTa
b Moit npocpur

Texywmit kype

MonexynapHas (H3uka

Obujee

2.01. NMposepka
3aKoHa
U30TEPMUYECKOMD
npoyecca Boi.

I11aH BeINOJHEHHS PAadOTHI
1. Tleperimute 1o  cchuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
IPOCMOTPUTE  BUICOYPOK KOTOPHIA IOSICHUT, KakKUM OOpa3oM IPOBOJIUTCS
nabopaTopHas paboTa B pEaIbHBIX YCIOBHSIX.




2. Ilepeiinute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=346
U BBIIOJHANTE MOCJIEA0BATEAbHOCTD JEMCTBUI, OITMCAHHBIX HIKE.

3ananue. Onpeoenenue n0BEPXHOCMHO20 HAMANCEHUS 600bl, MAC/1A, KEPOCUHA.

1. 3anmycTuTh BUPTYJIbHBIA CTEH]T

2. BriOpaTh uccienyemMyro sXKUIKOCTh U3 TPEX BO3MOXKHBIX: BOJA, MAaCII0, KEPOCHH.

3. YCTaHOBUTH MapaMmeTpbl KOJbLA W TPYKHUHBL: JKECTKOCTh K, BHYTpPCHHUM
nuameTp di, TonmuHy Kojblia h (8b160p dannvix senuuun Ha eauie ycmMompenue)

4. OnpenenuTs IJIUHY TPAHUIBI pa3pbiBa M0 OJTHOMY U3 PaBEHCTB B opmyiie (2)

5. IlpuBecTu KOMBIIO B COMPUKOCHOBEHHUE C KUIKOCTHIO AX = 0.

6. MeyieHHO MOJAHMMATh KOJIBbLIO, NpHIaBas MpUpalleHUue CKaThio Npyx uHbl AX 0.
3apukcupoBaTh MOKa3aHUE AX B MOMEHT OTPbIBA KOJIbLIA.

7. HaxxaTp kHOTIKY «cOpocy. [Iponenats onbiT 3—5 pas.

8. PaccuuTaTh CpeHIOI0 CUITy YNPYTOCTH, KOTOpas B MOMEHT OTphIBa KOJIbIIAa paBHA
CHUJIE MIOBEPXHOCTHOTO HaTsKeHUs 1o Gpopmyiie (3)

9. Paccuunraiite K02 OUIIMEHT MOBEPXHOCTHOTO HATsDKEHUS 110 opmyie (1).

10. Pe3ynbTaThl M3MEpEeHUIA 3aHECUTE B TAOJIUILY (pacuemsl Huxice 3anUCAHbl O0NHCHDYI
00513amesbHO).

11. PaccunTaTh NOrpemIHOCTh U3MEPEHUHN.

O A £ 8 0 L S Y I O O S
i | ROAKOCTR Hm M |M |[M|M M M I:I H/m |HM | H/m | %
1
2
3

12. CpopmynupoBaTh BHIBOJIBI.

KounTpoJsbHbIe BONPOCHI

1. B kakyto CTOpOHY JE€HCTBYET CHJIa MOBEPXHOCTHOT'O HATSIKEHUS?

2. OOBSCHUTH SBJICHUE IIOBEPXHOCTHOTO HATsDKCHHSA. UTO Ha3bIBacTCS
K03 UIIHEHTOM TOBEPXHOCTHOTO HATSKCHHUS ?

3. Kakue KOCBEHHBIE METO/IBI ONpeIeTICHUS kodhdunreHTa
MMOBEPXHOCTHOTO HATsDKeHUS BbI 3HaeTe, ux cyTh?

4. OOBACHUTE MOJHATUE U OIMYCKAHUE KUJIKOCTEH B KAaMJUIAPHBIX TPyOKax,
MO>KHO JIM ONIPEACIIUTD « , UCTIOJIb3YSI KaWJUIAPHBIE TPYOKH U Kak?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— OuneHka «5» CTaBUTHCA, €CIIM YYalllUHCs BBIMOJHIET padOTy B MOJIHOM OOBEME C
coOMoIcHHEeM  HEOOXOAMMOM  MOCIENOBATENbHOCTH  IMPOBEAEHUS  ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE



000OpyZIOBaHUE; BCE OMBITHI MPOBOJAUT B YCIOBHUSAX U PEXKUMaX, 00ECIECYNBAIOIINX
MOJIyYCHUE TPaBUJIBLHBIX PE3YJIbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30MacHOCTH TPyJa; B OTUETE MPaBWJIBHO M AKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIbI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHUS; PABUIBHO BBITIOJIHSIET aHAU3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCA, €CJIHM BBINOJIHEHBI TPeOOBAaHUS K OLEHKH «5», HO ObLIU
JOMYIIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyool OmHOKH W OJIHOTO
HEJI0YETA.

— Omenka «3» cTaBUTCA, €cld paboTa BBIIOJHEHA HE MOJHOCTHhIO, HO 00BEM
BBINIOJIHECHHOM 4YacTU TaKOB, II03BOJIAET IOJIYYHUTh IPABUJIBHBIE PE3YJIbTAThl M
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OMBITA U U3MEPEHHUM ObUTH JOMYIIEHBI OIITHOKH.

— OueHka «2» cTaBUTCS, €CliM paboTa BBINOJHEHA HE IOJHOCThIO U 00BEM
BBITIOJTHEHHON YacTh pabOT HE IMO3BOJIAT CHAENaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BHIYUCIICHHUS, HAOIIOICHUS TPOU3BOIUIINCH HEPABUIILHO.

KounrpouabHasi padora Ne 2
IHo pa3neny «MoJieky/JisipHast GU3HKA U OCHOBBI TEPMOJIMHAMUKH

1 BapuanT

1. I'a3 B konmuyectBe 1000 moneit nmpu naBnenuun 1 MIla umeer Temnepatypy 100° C.
Haiitn 06bem rasa.

2. Ilpu xakoi TemnepaType CpelHssi KHHETUUECKAasi SHEPT U MIOCTYIIATEIbHOTO
JIBMKCHHSI MOJIEKYJ Ta3a paBHa 12,42-10-21 k.

3.Uemy paBHa BHYTPEHHSISI SHEPTUS 5 MOJIb OJTHOATOMHOTO rasa rpu temmneparype 27°
C?

4. I'azy nepenano konnuectBo TermnoTbl 300 [k, ero BHYTpEHHsIS SHEPTUs
yBenuuuiack Ha 200 [x. Yemy, paBHa paboTa, COBepIIIEHHAs ra30M?

5. TerioBo# ABUraTesb MOJIy4YaeT OT HarpeBaress sHepruto, pasuyro 1000 JIx, u
oTaaeT xonoauibHUKy 3Hepruto 800 k. Uemy paen KIIJ[ reroBoro npurarens?

2 BapuaHT

1. PaccumuTaiiTe Temneparypy, Ipu KOTOPOM HaXOASITCS 2,5 MOJIb ra3a, 3aHUMAIOIIETO
o0BeM 1,66 11 u Haxoaderocs noja aasjienuem 2,5 MIla.

2. IIpu Temniepatype 27°C naBnenwue rasza B 3akpbiTom cocyne 75 klla. Kakum Oyaet
JaBJICHUH npu Temneparype -13°C?

3. KakoBa BHyTpeHHss 3Heprusa aprona maccou 200 r npu remneparype 17°C?
(MonsipHast macca aprosa 40 r/mMoJb)

4. OnpenenuTh BHYTPEHHIOK SHEPTUIO OJJTHOATOMHOTO UICAIHLHOTO ra3a €Clii OH
noyuni kKoaudectBo TeroTel 1000 Ix u coBepmi npu 3toM padoty 400 [Ix.

5. TennoBo# ABUTATENb 3a LUK MOJIYYaEeT OT HArpeBaTesis SHEpruto, pasuyw 1000
JIx, u otnaet xonoamiabHUKY sHepruto 700 [x. Yemy paBen KIIJ[ TermioBoro
BUraTeNs?

3 BapuaHT



1. B 6ammone oosemom 100 1 HaxoguTes 2 T Kucaopoaa npu temmeparype 47°C.
KakoBo naBnenue raza B 6amwtone? (MoJsipHast Macca Kuciiopoza 32 1/MoJb)

2. OnpenennuTs CpeIHIO KHHETHYECKYIO SJHEPTUIO MOCTYIATEIIbHOTO ABUKEHUS
MoJekya ra3a mpu 17°C.

3. KakoBa BHyTpeHHss 3Heprusa 10 Moyib OJHOATOMHOIO UIealIbHOTO ra3a npu 127°C?
4. Tlpu cooOuieHnu ra3y KoJnyecTBa TerioThl 6M /[ OH paciMpuics U COBEPILUI
paboty 2 M. Halinute n3MeHeHHH BHYTPEHHEH SHEPIUH Ta3a. Y BeJIMUniIach OHa
WJIM YMEHBIINIIACH?

5. Uemy paBeH makcumalibHbii KIIJI naeansHOro T€mioBOro ABUraTelis, €Ciiu
Temreparypa HarpeBaresnsa paBHa 455°C, a xonoawibHuka — 273 °C?

4 BapuaHT

1. Hatimute o6bem Bogopoaa Maccoi 1 kr mpu temnepatype 27°C u gaBinernuu 100
klla. (MonsipHast Mmacca Bojiopojia 2 T/MOJIb)

2. Beruncnute n3MEHEHE BHYTPEHHEN SHEPTUU BOJIOPO/1a, HAXOASIIETOCS B
3aKpBITOM cocyle, ipu ero HarpeBanuu Ha 10°C. Macca Bogopoaa 2 Kr, MOJIsipHas
Macca BoJiopojia 2 I/MOJIb.

3. I'azy nepenano xonnyectBo TemioThl 300 Ik, ¥ IpU 3TOM OH COBEPIIHII paboTy
100 Ix. UeMy paBHO U3BMEHEHUE BHYTPEHHEN SHEPTHUH ra3a’?

4. B xamuwuisipHo TpyOke pagumycoM 0,55 MM KHJIKOCTh MOJHSIIACH HAa BRICOTY 11
MM. Haiitu koadpuireHT moBepXHOCTHOTO HATSXKEHUS KUJIKOCTHU. [110THOCTh
skunkoctd 800 xr/m3.

5.TemnoBoii nBUraresnb coepiiaet 3a 1uki padoty 100 Ix. Kakoe koaudyecTBo
TEIUTOTHI MOJY4EHO MpH 3TOM OT Harpesatens, eciau KIIJ[ neuraremns 20%?

S BapuauT

1. KakoBa Temniepatypa raza npu aasiaenuun 100 klla u koHIIEHTpanuy MOJIEKY I
1025 m-3?

2. Onpenenute KOHIICHTPALIMIO MOJIEKYJI Ta3a, Haxosiierocs noj AasjaeHueM 200
klla mpu Temnepatype 300 K.

3. Kak 1 Ha CKOJIbKO M3MEHWUJIACh BHYTPEHHSISI SHEPIUs ra3a, €Cciiv MPHU €ro
annabaTHOM CKaTHH HaJ HUM Oblia coBepiiena padora 200 Jx?

4, I"azy nepe1ano koiam4decTBo TeroTel 100 Ik, ero BHyTpEHHSsI SHEPTUst
yBenumumiach Ha 50 [x. Uemy, paBHa paboTa, coBepIieHHas Ta30M?

5. Makcumanshbiil KII/ npeansnoro temnoBoro asuratens paseH 20%. Halingure
TEMIIEPATYpy HarpeBaTes, €Cu TeMIIepaTypa XojaoauibHuka 27°C.

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

- «5» cTaBUTHCA 332 PadOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OIMO0K U HeJJOYETOB.

- «4» cTaBUTHCS 3a PabOTy, BBITOJIHEHHYIO ITOJIHOCTBIO, HO NPH HAJIUYHH B HEH HE
Oomnee omgHOM TPyOOH M OAHOW HErpyOO OMMOKK M OJHOTO HEeJoueTa, He Oojee Tpex
HEJIOYETOB.



- «3» CTaBUTHCS, €CIM CTYACHT NMPaBUIHHO BBHITIOJHWI HE MeHee 2/3 Bceil paboThl min
JOTyCTHII He OoJjiee OAHOW TpyOoil OMMOKM M JBYX HENOYETOB, HE Oojee OJIHOM
rpy0oii u ojHON HerpyoOoi omuOKku, HEe Oojiee TpeX HerpyObIX OIMOOK, OJHOU
HerpyOoil olMOKH U TpeX HEI0UETOB, IPU HATMYUU 4-5 HEOUYETOB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMIMOOK M HEJAOYETOB MPEBBICHIIO HOPMY OLIEHKH «3»
WIH [IPaBUWJIBHO BBINIOJIHEHO MeHee 2/3 Bcell paboThl.

Paznen 3. djaekTpoanHaMuKa
Tema 3.1. DaexkTpuUyecKoe moje

YcrHblii onpoc (YO)
1. Yro HazpIBatoT 3eKkTpu3anuen ten? CrnocoObl JEeKTPU3ALIH.
2. YeM oTaHyaeTcss SJICKTPOCTATHMUECKOE B3aMMOJCHCTBHE OT BCEMHUPHOTO

TATOTCHUSA?

DnektpoMeTp. UeM onpenensiercs 3Ha4eHUe dIEKTPUUECKOTO 3apsaaa?

3aKOH COXpaHEHUS ANEKTPUUECKOTro 3apsana. M3onnpoBanHas cucrema.

3akoH KyioHa.

Kak HanpaBiieHa KyJIOHOBCKas CHjla U KaKOMY 3aKOHY OHA MOJAYUHSETCA?

Enununa snektpudeckoro 3apsiaa. Urto npuaumaercs 3a 1Kin?

B uem coctouT npuHIMN Cynepno3uuuu? (151 CUIIbl U HAIPSIKEHHOCTH )

. Iloka3atb Ha pUCYHKE.

10 DJIEKTPUYECKOE MOJIe U ero cBorcTBa. CyIIECTBYET JM IJIEKTPUUYECKOE ITOJIE
pPa3IMYHBIX MCTOYHUKOB B OJIHOM M TOM KE€ TOUKE M KaK OHHU JEHCTBYIOT Ha
AIEKTPUYECKUE 3apsIbl?

11.HanpsiokeHHOCTh noJsl. EnynHnna HanpsKeHHOCTH. 3aBUCUT JIM HANPSYKEHHOCTh

12.mmonst oT TIPOOHOTO 3apsaa MOMENICHHOTO B JaHHYIO TO4Ky mois? Ot 3apsna,
CO3IAIOIIETO 10 ?

13.Yrto Ha3bIBAETCS JIMHUEHW HAMPSHKEHHOCTH dekTpudeckoro nois? [lokasaTs Ha
PUCYHKE paclpeielieHUEe JIMHUN HalpsyKeHHOCTH BOKPYTD  YEIMHEHHBIX
TOYEUHBIX 3apsiioB. MOTYyT JIM OHU MEPECEKAThCS WK KacaThbCsl APYT Apyra?

14.Yto Ha3bIBaeTCs OJAHOPOAHBIM 3JeKTpuueckuM mnonem? Iloka3aTe Ha pUCYHKE
pacrpeieseHue JUHUN HANPSHKeHHOCTH OJTHOPOJIHOTO 3JIEKTPUYECKOTO MOJIS.

15.byaeT nu 3apspKeHHOE TENO B AJIEKTPUYECKOM T0JIe 00S3aTEHHO ABUTATHCS 110
JMHUSM  HAMNPSHKEHHOCTH ATOrO  TMOJI, €CIM HUKAKUE JpYyrue Cujibl He
JIEUCTBYIOT?

16.Yto Ha3bIBaeTCS MOBEPXHOCTHOM IJIOTHOCTBIO 3apsijia, JUHEHMHOU TJIOTHOCTHIO
3apsiga?

17.HanpskeHHOCTh TIOJIST MEXIY Pa3HOMMEHHO 3apsiKEHHBIMU IJIACTUHAMHU, BO
BHEIIIHEM IIPOCTPAHCTBE.

18.HanpsikeHHOCTh T0JII PAaBHOMEPHO 3apsKEHHOM chepruyeckoil MOBEPXHOCTH,
Ha PACCTOSIHUM OT CQEpUYECKOl MOBEPXHOCTH, B JIIOOOM TOUKE BHYTPHU
PaBHOMEPHO 3apsHKEHHOMN ChepBhl.

19.Kakue mons Ha3pIBAlOTCA NOTeHIUanbHbIMH? UYemy paBHa pabota
AIIEKTPUYECKOTO MOJIS IPH MEPEMELIEHUH 3apsa M0 3aMKHYTOW TPAEKTOPHUU?
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20.BoiBox  opmynel  pabOThI 3JIEKTPUUECKOTO TMOJISI TOYEUHOTO 3apsiia IMpHu
nepeMeleHIH MPOOHOTO 3aps/ia U3 OJHOM TOUKH TOJISI B IPYTYIO.

21.YeMy paBHa MOTEHLHMAJIbHAs HHEPrUsl B3aUMOJCHCTBUS [BYX TOYEUHBIX
3apsanoB? CBsi3p Mexay pabOTON MO MEPEMEILIECHUIO 3apsAia U MOTEHIHAIBHOU
DHEPTUEH.

22.Yt0o Ha3blBaeTCs MOTEHIMAIOM »3nekTpuyeckoro mnona? IloreHuman mnoss
TOUYEYHOI'O 3apsja.

23.Kak cBs3aHa paboTa Npu NEPEMELICHUH 3apsa B JIEKTPOCTATUUECKOM I0JIE C
NOTEHI[MaJIaMH B HAaYaJIbHOM ¥ KOHEYHON TOYEK TPACKTOPHH?

24.Yto Takoe SKBHUIOTEHIMANIbHAs MOBepxHOCTh? Kak pacronokeHbl JHWHUU
HANPSDKEHHOCTH JIEKTPUUECKOTO MOJIsI 10 OTHOIICHUIO K KBUIIOTEHIIMAIBHBIM
ITOBEPXHOCTAM?

25.Kak omnpenenuTs MOTEHIMAN PE3yIbTHPYIOMIETO SJIEKTPHUUECKOTO OIS, €Clu B
JTAaHHOW TOYKE AJIEKTPUUYECKHUE MO CO3JaHbl HECKOJIBKIUMHU 3apsiaMu?

26.IToueMy BHYTpUM NpPOBOJHHMKA BCE TOYKM HMEIOT OJMHAKOBBIM MOTEHIHMA,

paBHBIﬁ IIOTCHIOHUAIY Ha IIOBCPXHOCTU 3TOI'O HpOBOI[HI/IKa?
27.KakoBbI MEXaHU3MBI MMOJIpU3alliu I[HBJI@KTpI/IKOB?

28.I[JI$I 4Cro IpcaHasHa4YCHbI KOHI[GHC&TOpI)I? Yto Ha3bIBacTCA QJICKTPOCMKOCTBIO

KoHjAeHcaTtopa? DopMyJbl.

29.9HCpFI/I}I 3aPAKCHHOI'O KOHICHCATOpPA. [InoTHOCTH OQHCPIUMU JBJICKTPHUYICCKOI'O

11oJs. PopMyIibl.
30.@opmynel IS OTMpENENeHHS ~ €MKOCTH IS IMapajuiebHOTO
MOCJIEIOBATENBHOTO BKIIOUEHUSI.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO Y MPABWJIBHO JIAaHBI OTIPEICIICHUS U PACKPBITO COJEpKaHUE MTOHSATUM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHKe MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEAECICHUS TOHATUI HEMOJIHbIC, TONYIICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH TIPH UCIIOIH30BAHUHU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (MO3uLns
MOHUMAIOITUH)



OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe yueOHOro MaTepuaa, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCer/a Mnocjaea0BaTesIbHO

OnpeieSICHUs] MOHSATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHMS 13
HaOJFOICHUH, TOTYIIEHBI OITUOKN TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIeHUE TOHATUN

MPABUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI IPyObIe OMKMOKY B ONPEACICHUHN MOHATHM, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

TecrupoBanue (T)

1. MCTOYHHUKOM 3JIEKTPOCTATHYCCKOTO IOJIS SIBJISICTCS . ..
A. ITocTOSHHBIM MarHuT.
b. IIpoBOgHUK C TOKOM.
B. HenoaBuxHBIN 3JEKTPUUECCKUI 3apsil.
I'. JIBMKyIIHICS 3JIEKTPUYECKUN 3apsil.

2. Kako#t u3 rpadukoB Ha pUC. COOTBETCTBYET 3aBUCHUMOCTH MOJYJIS KYJIOHOBCKOM
CUJIbI, JIEUCTBYIOLIECH MEXAY ABYMSI TOUCUHBIMHU 3apsigaMH, OT PACCTOSIHHUS MEXIY
3apsgaMu?

F F F F

R? R? R? R?

A. 1. b.2. B3.T.4

3. B olHy U Ty )€ TOYKY OJAHOPOJHOTO 3JIEKTPUUYECKOIO MOJisi BHa4Yajle MOMECTHIIN
MPOTOH, a 3aT€M — JJIEKTPOH . BennumHa KyJIOHOBCKOW CHJIbI, JEHWCTBYIOIIEH Ha
4acTuuys, ...

A. He uzamenunace.

b. YBenmnuunace.

B. YMenspmumace.

['. BHauane yBenuumiache, a 3aT€M YMEHbIINIACK.



4. Kak UW3MEHHTCS CHJIa KYJIOHOBCKOTO B3aMMOJICMCTBUS JBYX TOYEUYHBIX
HETIOJBI)KHBIX 3apAJIOB IPU YBEIMUYEHUH PACCTOSHUS MEXIy HUMU B 4 pa3a?

A. YBenuuurcs B 4 pasa.

b. Ymenbmures B 4 pasa.

B. YBemuuutcs B 16 pas.

I'. YMenbmutes B 16 pas.

5. Kak wu3MeHuTCA cuja 3JIEKTPOCTATUYECKOIO B3aMMOACHCTBUS JBYX TOYEUYHBIX
HEIMOJABW)XHBIX 3apSA0B MPU IIEPEHECEHUHN UX U3 BAKYyMa B CPEY C IUAJIEKTPUUECKOM
IIPOHUIIAEMOCTBIO 81, €clii PacCTOSAHUE MEXKy HUMH OCTAaeTCs MPEKHUM?

A. He nzmenurcs.

b. YMenbmutes a 81 pas.

B. YBemnuntcs B 81 pas.

I'. Ymenbmures B 6561 pas.

6. Ha puc. npuBeaeHo rpaduyeckoe u300pakxeHue JEKTPUUECKOTO MOJIS C TOMOIIIBIO

JUHUN HanpsoKeHHOCTH. Ha KkakoM U3 PHUCYHKOB HM300pa)KeHO OJHOPOJHOE
ANEKTPUYECKOE MoJie?
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7. Kak U3MEHUTCS IO MOYJIIO HAIIPSYKEHHOCTD 3JIEKTPUYECKOIO TOJISl B IAHHOM TOUYKE
IIPU YMEHBILICHUH 3apsi/ia, CO3[al0IIero noe, B 3 paza?

A. YMmenpmutes B 3 pasza.

b.VBenuuutcs B 3 pasza.

B. YMmensbiutes B 9 pas.

I'. He nsmenurcs.

8. Pa3zHoCTh mMOTEHHMAIOB MeXay oOOkIagkamMu KouaeHcatopa 200 B. Dnextpon
nepeMenaeTcs U3 Touku 1 B TOUKy 2 Tak, Kak 1mokazaHo Ha puc. UeMy paBHa pabota
0 TIEPEMENIEHUIO JIEKTPOHA U3 OJHON TOUKH MOJISI B APYTYIO?

0 2 -
0 _
A. 200 . @ T
b. 0.
B. 320%107%° I,
T. 320%10 Jx.



9. Ha puc. uzo0OpaxeHO OJHOPOAHOE BJIEKTPUUECKOE TMOJie W MPOTOH. B Kakom
HaIpaBJICHUH Ha MPOTOH JEHCTBYET CHJIA U KAKOB XapaKTep JBMIKECHUS YaCTHITHI?
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A. BneBo, paBHOMEpHOE.
b. BiieBo, paBHOyCKOpeHHOE.
B. BripaBo, paBHOMEpHOE.

I'. BripaBo, paBHOYCKOPEHHOE.

A

10. 3apsn konnencatopa 0,4 MK, nanpsbkenne mexay ooknaakamu 500 B. Dueprus
3apsHKEHHOTO KOH/ICHCATOpa paBHA ...

A. 0,1 JIx.

b. 0,2 JIx.

B. 100 Ox.

I'. 200 Ix.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

K04 k Tecty:

Ne Bompoca 112(3(4/5(6(7(8]9 |10

Mpapuapubiii | B | I' A T'|/BB/A|B| b | A

OTBET

Kpurepuu ouenku:

— «2» BBICTABIISIETCS O0y4aroIeMycs, eciu Habpai MeHee 4 0aios;
— «3» BbICTaBIIsIeTCA 00yUaroIeMycs, 3a 5-6 6aos;

— «4» BBICTaBIISIETCS 00yUaroIiemMycs, 3a /-8 6aJIIoB;

— «5» BbICTaBIIsIETCS 0OyUaroniemycs, 3a 9-10 Ganos.

3aganus 1 caMmocTosiTeS iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHMIA)

DneKTpudecKue 3apsbl.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi.
3aKOH COXpaHEHUSs 3apsiia.

3akoH KyioHna.

DnexTpuyeckas MOCTOsIHHAS.
DneKTpuYeCcKoe MoJe.

ook wdE



7. HampspkeHHOCTB 3JIEKTPUYECKOTO OIS,
8. IlpuHIMI CyNEepHO3UINH TTOJIEH.
9. IIpoBOAHMKH B ANEKTPUUECKOM IIOJIE.
10.In37IeKTPUKH B DJIEKTPUUECKOM II0JIE.
11.TTonspuzarus JuAICKTPUKOB.
12.PaboTa cui1 3€KTPOCTATUUYECKOTO TIOJIS.
13.ITorennuain. Pa3HOCTH MOTEHIINAIOB.
14.3xBUNOTEHIIMATBHBIE TOBEPXHOCTH.
15.CBs13p MEXy HaIPSHKEHHOCTBIO M PA3HOCTHIO MOTEHLHAIOB AJIEKTPUYECKOrO
TIOJTSL.
16.2nextpoemkocTs. KonaeHcaTOpPHI.
17.CoenviHeHrE KOHIEHCATOPOB B OaTapero.
18.DHeprus 3apsHKEHHOTO KOHACHCATOPA.
19.5Heprust AMeKTPUIECKOTrO MOJIS.
20.E1HUITBI 3JIEKTPOEMKOCTH.
21.IlpuMeHeHne KOHIEHCATOPOB.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:
OtMmeTka «5»
® [IOJIHO PACKPBITO COJEPKaHUE MaTeprasa
® YETKO U NPaBWIBHO JaHbl OMPEIEICHUS M PACKPBITO COJEPKAHHE IMOHSATHUH,
BEPHO HMCMOJIb30BAHBI HAYYHbIE TEPMHUHbI

e Uil JI0OKa3aTeNbCTBA WCIOJB30BAHBI PA3JIMYHBIE YMCHHS, BBIBOJBI W3
HaOIIOICHUM, OIIEITOB

® OTBCT C&MOCTO?ITCHBHBIIZ, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHI>Ie 3HaHU.

OrmMmeTka «4»
® PaCKPBITO OCHOBHOE COJIepKaHUE MaTepHasia

® B OCHOBHOM MPaBWIbHO JaHbl ONPEACICHUS TMOHATUH M UCIOJb30BAHBI
HAay4YHbI€ TEPMUHBI.

® OTBET CAMOCTOSATCIbHBIN

® OMNpEACNCHUs TOHITUNA HEMOJIHbIC, NOMYIIEHbl HE3HAYMTEIIbHBIE HapyIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

® TMpPaBWIbHBIC U YETKHE OTBETHI Ha BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIus
MTOHUMAIOITUH)

OtmeTka «3»
® YCBOGHO OCHOBHOE COJAEp)KaHME Y4YeOHOro warepuana, HO M3JI0KEHO
(dbparmeHTapHO, HE BCEria MoCIe0BaTEIbHO
® OImpeeseHus MOHATUN HeTOCTaTOYHO YEeTKUE
® HE HCHOJH30BaHbl B KAueCTBE OKA3aTENbCTBA BBIBOJABI M OOOOIICHUS U3
HAOJI0ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0KECHUH



® JIONYIIEHbI OIMOKKM M HETOYHOCTH B UCIOJb30BAaHUU HAYYHON TEPMHUHOJIOTHUH,
OIIpE/IeTICHUE TTOHATHIH

e [paBWJIbHBIE M  YETKME OTBEThl HAa  BOOPOCHl  HABOAAIIET0 U
KOHKPETHU3UPYIOILIETo Xapakrepa (MO3ULHs KPUTHK)

OtMmeTka «2»

® OCHOBHOE CcOjCprKaHHEe y4eOHOTO MaTepHalia He PaCKPhITO

e He JaHbI OTBETHI HA BOMPOCHI HABOAIICTO M KOHKPETU3HPYIOIIETO XapaKTepa
JTOMYIIEHbl TPyOble OIMOKKM B ONpPEACICHUW IOHATHH, TP HCIOJIb30BAaHUHU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlaGoparopHasi pabora Ne 4
M3mepeHue 3J1IeKTPOEMKOCTH IVIOCKOT0 KOH/IEHCATOpa

Hean padoTsl: onpeaelieHHe EMKOCTH IJIOCKOTO KOHJIEHCATOpa U OaTapeu u3
COCANMHCHHUH KOHACHCATOPA IIPH ITOCJIICAOBATCIIbHOM COCANHCHNM.

Ipu6opsl u npuHapiIe:xknocT: Vcnons3yemas miardopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=qgrid) koHaeHCATOp M3BECTHOM EMKOCTH (3TAJIOHHBIH), BOJIBTMETP, PEOCTAT,
HCTOYHHK HAIIPSIKCHUA, I[BOﬁHOﬁ MCPCKIII0YAaTCIIb, K04, COCAMHUTCIBHBIC ITPOBOAA.

Kpartkoe TeopeTudeckoe BBejeHNE

CucreMa, cocrosias U3 AByX MPOBOJHUKOB, Pa3/ICICHHBIX CJIOEM JIUAJICKTPUKA
U PACIOJIOKEHHBIX Ha MaJloM PAcCTOSHUM APYT OT Apyra Tak, 4TO JJIEKTPUUYECKOE
MoJjie 3aKJIF0YEHO TOJBKO B TMPOCTPAHCTBE MEXKIY MNPOBOJHUKAMU, HA3BIBACTCS
KOHJICHCATOPOM. DJIEKTPOEMKOCThIO KOHJIEHCATOpa HA3bIBACTCS BEIMYMHA, YUCICHHO
paBHasi OTHOIICHUIO 3apslia (, HaXOJSAIIErocs Ha OJHOM M3 OOKJIAIOK, K Pa3HOCTH
MOTEHIIUAJIOB MKy STUMU OOKJIaIKaMu

c=4
Ua).
Ennnunna nsmepenue [U]= [@agap]= [D].

DIIeKTPOEMKOCTh 3aBHCUT OT (pOPMBI, pa3MEpoOB KOHJECHCATOpa, MaTepHaia
JIURJIEKTPUKA U €ro TemmepaTypbl. Tak €MKOCTh IUIOCKOTO KOHAEHCATOpa MOKHO
BBIYHCIIUTH 110 hopMyIIe

£&,8
a (2),
rme S — momanb OoOkiIagok, a d — PacCTOSHUE MENKTY oOKIaKaMH, TpUYEM
MPEIOIAaraeTcs, YTO BBITOIHAECTCS COOTHOLICHUE * 5>a
DneKTPOEMKOCTh MUIMHAPUIECKOTO KOHAEHCATOPA BEIYHUCIIAIOT 1O (hopmyJie
CZEIIEEEJ

T
In(—=)

% (3)




rae | — umHa oOpasyromieid NWIMHAPA; T1U T2— PaaAAyChl COOTBETCTBEHHO
BHYTpPEHHEH U BHEIIHEH 00KJIa/I0K;
Heckonbko KOHIEHCATOPOB MOXKHO COSIMMHHTH B Oatapero. [Ipu mapamiensHoM
COEIMHEHNH EMKOCTh OaTaper paBHA CyMMe EMKOCTEH KaXKJ0ro U3 KOHIEHCATOPOB
n
c=% ¢
=1 (4).
[Tpu mocnemoBaTETFHOM COCIMHEHUH EMKOCTh 0OaTraped pacCYUTHIBAIOT I10
dbopmyie
1 _+1

¢ 5 C(5).

OHa 3aBHCHT TOJBKO OT TIE€OMETPUYECKHX XapaKTEpUCTUK KOHAEHCATOpa:
oA OOKJIAJOK W pacCTOSHUSA MeEXAy HUMH. llpennonoxxum Temnepb, 4TO
IPOCTPAHCTBO MEXIY OOKIaJKaMU 3alOJIHEHO IUAJIEKTPUKOM C JAUAJIEKTPUYECKOI
poHUIAaeMOCThIO €. Kak m3menutcsa €mkocth kKoHAeHcaropa? HanpsokEHHOCTH MO
BHYTPU KOHJEHCATOPA YMEHBIINUTCS B € pa3, IOATOMY HAaIPSIKEHHOCTh IOJISI BHYTPHU
KOHJIeHCcaTopa OyAeT UMEeT CIeAYIoUTyto GopMyty

=9
£E,8 (6)

Kak mro0o#t mpoOBOAHWK, HECYIIUMW 3apsii, KOHJIEHCATOP HMEET DHEPTHUIo,

KOTOPYIO HaxosT 1o ¢hopmyJie .
W g _qUu_CU
2C0 2 2 (7).

IHocaenoBaTeIbHOCTH BBINOJIHEHHS PAa0OThI:

1. 3axoaum Ha mathopmy yepes
ccpuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics_en.html (moxxHO Yepe3 000N TraKEeThI, HE
HY)KHO PErHCTPHPOBATHCH).
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Capacitor Lab: Basics

LigHt BLlb

Capacitance

2. Haxumaem knaBuiieit pucyHky mockuit konaercatop (Capacitance).
3. Ha skpaH BBIXOIUTH CieAyIOIIas 1uajoroBasi OKHO.
- .l
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(apaciter Lab: B3kick

4. Haxxumaem B JIEBOU CTOPOHE rajOYKU W MEpPEJIBUTaeM CTPEJKy Ha Oartaped Ha
KAaKyl0 CTOpPOHE.



il phetcoleradz sdwsirs/! romlirazac for-lsb-2as o5, stasticanacico-d sb-nasics enhim

[w* Capacitance 0.30pF

Tap Plate Sharge o21p:

BS'.U[BU Energy 0.7 pd (]
B3
- Separation
£ mm
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5.I3MeHuTh MJolaap U PacCTOSTHUE MEXAYy OOKiIaakaMu. (3HaueHHe HamucaTh B
Ta0IuUILY)

6.Uepe3 mynbTHpeecTOp  (BOJBTMETP) M3MEpPUTh  HampsbkeHue  (Pa3HOCTh
NOTEHIIMAJIIOB) MEXIy oOOkiaakamu. WM3mepsieM uyepe3 MNpPOCTEHBKUX 'HIymoB"
(kpacHbIil U YepHBIN poBo10B). KpacHblll cTaBUM Ha “+” 0OKIAJKy, a YEpHBIA B “-*
oOknaaky. 1 3HadueHue nuiieM B TabJuILy.

Smpuratian

26 nm Flzte Ar=a
t 100 mm?®

Voltage

| 0.700V




7.Ucnonw3ys popmyiet (2) u (1), (6), (7) Hy>XKHO HAUTH ITEKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTOpa W 3apsii OOKJIaAKW KOHJIEHCATOpa, SHEPIHI0 KOHJEHCATOpa H
3aMoJHUTH Tabauy 1.
8.PacueTsl Hy»KHO MOBTOPUTH TPU pa3a U3 MyHKTa S5-7.
9.Paccuntare cpennee 3HaueHue Cgp, cpenHoro abcomotHylo ACg,.
OTHOCHUTEJBHYIO C MOTPEIIHOCTH ONpPEACIICHUs OTHOU U3 EMKOCTEN 1o popMysiam
n
2 G
— i=1
“on (6
[ac,=|c-c,
AC.
e=—=2+100%
P (8).

(7)

10.Pe3ynbpTaThl pacyera 3aHecTd B TaOIUILy 1.

Tabmuna 1.

Ne | S (m?) dm) |C E wW Cyp | ACqp €
(@) | BM) | (LK)

1

2

3

KoHTpoJibHBIE BONIPOCHI:

1. J{aiiTe onpenesieHre 3NEKTPOEMKOCTH IPOBOIHNKA. B KakuX eAMHUIIAaX U3MepseTcs
AIEKTPOEMKOCTh?

2. 3anummmTe GopMyITy MIEKTPOEMKOCTH C(hepruuecKoro MPOBOTHUKA.

3. OT 4ero 3aBUCHUT DJICKTPOEMKOCTh MPOBOHUKA?

4. Yto Takoe KoHAeHCcaTop?

5. Jlanite onpeniesieHue NEKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT DJIEKTPOEMKOCTh KOHJIeHCaTopa?

7. 3anummTe GopMyiIy JIEKTPOEMKOCTH TUIOCKOTO, IUIUHAPUYECKOT0, CPEpUIeCcKOro
KOH/JIEHCATOPOB.

8. BriBenute GpopMyity 31€KTPOEMKOCTH MIIOCKOT0, HIUIUHAPUYECKOTr0, CPepuIecKoro
KOHJIEHCATOPOB.

9. 3amummre Gopmyidy s BBIUMCICHHS CyMMapHOM E&MkocTh Oarapeu
KOHJIEHCATOPOB IIPU UX MOCJIEI0BATEIBHOM U NaPAJUIEIBHOM COSUHEHNH.

10. BeiBenure (¢GopMyiny A BBIUMCICHHS CyMMapHOW EMKOCTH Oartapeu
KOHJIEHCATOPOB IIPU UX MOCJIEI0BATEIBHOM U NaPAJUIEIBHOM COSUHEHNH.



Kontpomupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; II.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouieHkH:

— OneHka «5» CTaBUTHCA, €CIIM YYalllUKCs BBINOJHIET pabOTy B IOJIHOM OOBEME C
COONIIOICHHEM  HEOOXOAMMOM  IOCJIENOBAaTEIbHOCTH  IPOBEAEHUS  ONBITOB U
U3MEPEHMM;  CaMOCTOSITENIbHOM  pAallMOHAJIBHO  MOHTHUPYET  HEOOXOAMMBIE
00Opy/10BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMaxX, 00eCIEUMBAOLINX
MOJTyYEHHUE TPABWIBHBIX PE3yJbTaTOB U BBIBOOB; COOMIOAAET TPeOOBaHUS MPaBUI
0e30MacHOCTH TPyJa; B OTUETE MPaBUJIBHO M AKKypaTHO BBINOJHSET BCE 3alUCH,
TaOJMILIbI, PUCYHKH, YEPTEKHU, Tpa(UKHU, BBIYUCICHUS; TPABUIHHO BBINIOJIHAET aHAJIU3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBINOJHEHBbI TPeOOBAaHUA K OLUEHKH «5», HO ObLIU
JOMYLIEHbl JBa-TpW HeJouera, He Oojee OJHOM Herpyool OMmHMOKH W OJIHOTO
HEJ04eTa.

— OueHka «3» cTaBUTCA, €cliM paboTa BBINOJIHEHA HE IMOJHOCThIO, HO 00BEM
BBIIIOJIHEHHOM YaCTH TaKoOB, II03BOJIAET IIOJYYUTh IPABWIBHBIE PE3YJNbTATBl U
BBIBO/JIbI: €CJIU B XO/1€ IIPOBEJICHUS OIbITA U U3MEPEHUM ObLIN TOMYIIEHBI OIINOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBIMIOJIHEHHOM 4YacTh paboT HE MO3BOJIAT CJeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOJII0IEHUS IPOU3BOAMINCH HEMPABUIIBHO.



Tema 3.2. 3aKOHBI MOCTOSAHHOIO TOKA

YcrHblii onpoc (YO)

1.YT0 Ha3BIBAIOT 3JEKTPUUECKUM TOKOM?

2. Kakoe HanpaBiieHHE TOKA IPUHUMAETCS 32 MOJOKUTEIBHOE?

3.Kakue ycnoBust HEOOXOUMBI JIJIsl CYIIECTBOBAHUSI DJIEKTPUUECKOTO TOKA?

4.Yt1o Ha3bIiBalOT cuiiol Toka? dopMyna sl BBIYUCIECHUS CUIIBI TOKA.

5. KakoBa eaunuiia usmepenus cuiibl Toka B CHU?

6. Kakoii TOK Ha3bIBatOT ITOCTOSTHHBIM?

7. ChopmMynupoBath U 3anucaTh 3akoH OMa JijIsl yyacTKa 1enu?

8. 3anucath GopMyITy 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBICHUS TTPOBOJHUKA OT
JUTUHBI, TUIOMAAY TONIEPEYHOr0 CEYEHUS U POJia BEUIECTBA.

9. Uto Ha3bIBAIOT YJECIbHBIM COPOTUBIIEHUEM MTPOBOIHUKA? KakoB Qpu3nyeckuii
CMBICJI 3TOW BEJIUYUHBI?

10.HapucoBaTh cxeMy 3JIEKTPUUYECKOM LIETH, JBA PE3UCTOPA COCTMHEHHBIX
MOCJIEIOBATEIBHO. 3aMCaTh 3aKOHBI IOCJIEI0BATENBHO COEAMHEHUS IPOBOJHUKOB.
11. HapucoBaTh cxeMy 3JIEKTPUUECKOM LIETH, ABA PE3UCTOPA COCTMHEHHBIX
napajuienbHo. 3anucaTh 3aKOHbI TapAJJIETBHOTO COEAUHEHUS TPOBOIHUKOB.

12 .Hanummre Gopmyiry asist 001Iero conpoTUBICHUS MapalieIbHO COSIUHEHHBIX
MIPOBOJIHUKOB:

a) JIBa TIPOBOJTHUKA;

0) Tpu 1 6oJiee MPOBOIHUKOB.

12. KakoBa pob IIyHTa, MapajijIeabHO HOJKIIOUYEHHOTO K aMIiepMeTpy?
13.Hanumute dhopMyity Juisi pacyeTa CONPOTUBIICHHUS IIIYHTA, MOIKIIOUEHHOT0 K
aMIIEpMETpYy .

14.KakoBa posb 700aBOYHOTO COMPOTUBIICHHUS, MOIKITFOYEHHOTO MOCIEI0BATEIBLHO C
BOJIETMETPOM?

15.Hanummre ¢popMyity [uist pacyeTa 100aBOYHOTO COMPOTUBIIEHUS, TIOIKIIFOUEHHOTO
K BOJIbTMETPY.

16.3anummre Gpopmyibl s onpeaeneHus: padoThl MOCTOSIHHOTO TOKA.
17.CpopmynupoBath 1 3anucath 3akoH Jxoyins- Jlenna.

18.3anummre GpopmyIibl AJis pacdeTa MOIITHOCTH TOKA.

19. Kakum ipubopom nzmepsieTcst paboTa snekTpudeckoro Toka? Kakum mpudopom
U3MEPSETCA MOIIHOCTD 3JIEKTPUUECKOTO TOKA?

20.YTo Ha3bIBAIOT CTOPOHHUMU CUJTIAMU?

21.Yto nazeiBaroT DJ]C ucrounuka toka? Kakos pusnueckuii cmpica DJ1C? B kakux
€AUHULIAX €€ BhIpaXaroT?

22.YT10 NOHUMAIOT O] BHYTPEHHEW U BHELIHEN YaCThIO Lenu?

23.YTo nokasbIBaeT BOJIBTMETP, MPUCOCAMHEHHBIN K MOJI0CAM UCTOYHUKA TOKA MPH
pa3oMKHyTOM BHelHel nenu? [Ipu 3aMkHyTOM BHENIHEW Henu?
24.ChopmynupoBaTh U 3anucaTh 3akoH OMa J1J1s MOJTHOM 1IeTH.

KonTtpommpyemsbie komnereniuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



OtMmeTKka «5»

TIOJTHO PACKPBITO COACPIKaHUE MaTepraia

YETKO M TPABWJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COJEPIKAHNE MOHATHN, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3INIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIBHBIN, UCITOJIB30BAHbI paHEE IPHOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHKUE MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITCILHBIN

ONpeAeICHUS TOHATUI HEMOJIHbIC, IONMYIIICHBl HE3HAYUTEIbHbIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U O00OIICHUSIX

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (TOo3uLus
MTOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHEe y4eOHOTro MaTepHraia, HO U3JI0KEeHO hparMeHTapHoO,
HE BCEr/a MOCJeI0BaTEeIbHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IIECHUS U3
HAOJIOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KECHUH

JIOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MIPaBUJIBLHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO U KOHKPETU3UPYIOMIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE yueOHOTo MaTepuala He PacKphITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPyObIe OMMOKHY B ONPECICHUH TTOHIATUM, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)

I Bapuanr.

1. Haiinute coOoTBETCTBHE MEXKTy (DU3NYECKUMU BEIMUMHAMU U €AUHUILIAMH UX
HM3MEPEHUS:

A) cuna Toka 1) BaTT



b) HanpspkeHue 2) ammep

B) conpoTtuBnenue 3) BOJIBT
') MoiHOCTH 4) om
J1) paboTa Toka 5) mKOYIIb

2. YIIOpSI0YCHHBIM JABMKCHHEM KaKHUX YaCTHIl CO3/IaeTCsl DJIEKTPUIECKUX TOK B
MmeTaiax?

A) NMOJOXKUTENBHBIX HOHOB b) OTpuIlaTebHBIX HOHOB
B) nonoXuTenbHbIX U OTPUIIATEIBLHBIX HOHOB [7) 3JIEKTPOHOB

3. Kakoii ¢hopmyoit Beipakaercs 3akoH Oma st yyacTka 1emnu?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. 1o xakoil popmyJsie BBIYUCIAETCS MOIIHOCTD AIEKTPUUECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

5. Cuia Toka, mpoxossias yepe3 HuTh Jamnbl, 0,3 A. Hanpsokenue Ha namme 6 B.
KakoBo anekTpruueckoe COnpoOTUBICHUE HUTH JIaMITbI?

A)2OwmB) 1,8 Om B) 0,5 Om T) 20 Om

6. [Ton kakuM HaNpsHKEHUEM HAXOIUTCS OJHA U3 CEKIIMA TEIeBH30pa
conportusieHueM 24 kOwm, ecim cuiia Toka B Hel 50 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTBH 3JIEKTPUYECKOIO TOKA B JiamIie npu Hanpsbkenuun 100 B u cunie
toka 0,5 A?

A) 0,5 kBt B) 0,05 kBTt B) 5 MBTI') 5 kBT

8. Onpenenure HaNpsHKEHUE HA KOHIIAX CTAIbHOTO MPOBOHUKA JyiMHOU 140 cM u
IJIOIIABIO MTonepedHoro ceuenus 0,2 MM2, B KOTOPOM cuia Toka 250 MA. Voenvroe
conpomuénenue cmanu pasno0,15 Om*yum/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 3/1C 16 B u BHyTpeHHUM conpoTHUBIeHHEM 2 OM
NOAKIIYWINA conpoTuieHne 6 Om. Onpenennure HalpsHKEHUE Ha 3aKUMax
VCTOYHHKA.

A)12BB)24BB)36BT)48 B Jl) 52 B



10. Kakoii JUIMHBI HY’KHO B34Th KYCOK CTaJIbHON MPOBONOKH ceueHueM 0,2 Mm?,
YTOOBI B U3TOTOBJICHHOM M3 HETO CIUPAJIU MOCIIE MOACOeIMHEHNS K ucTOUHUKY ¢ D/1C
6 B u BHyTpenHuM conpoTtusieHueM 1,25 Om cuna Toka Obuia paBHa 3 A? Voenvroe
conpomusnenue cmanu pasro 0,15 Om*mum?/m.

A)lIMB)0,75mMB)3MI)10Mm ) 0,11 m

II BapuanT.

1. HEIIZI[PITC COOTBCTCTBUC MCKAY BCIMUMHAMU U CAUHUIAMU UX U3MCPCHUS:

A) cuna Toka 1) BaTT

b) Koan4ecTBO TEMIOTHI 2) amriep

B) conporusnenue 3) oM Ha MeTp
I') ynenbHOE CONTPOTUBIICHUE 4) om

J1) pabota Toka 5) KOyIb

2. DNEKTPUUECKUN TOK B METAJUIAX MPEICTABIAET CO00i ...

A) ynopsiioueHHOE ABMKEHUE CBOOOIHBIX TIPOTOHOB

b) ynopsimoueHHoe ABUKEHUE CBOOOAHBIX 3JIEKTPOHOB

B) xaotuuHoe (0ecnopsiiouHOe) ABMKEHUE CBOOOIHBIX TPOTOHOB
') xaoTnuHOE (OecnopsI0YHOE) ABUKEHUE CBOOOIHBIX AIEKTPOHOB

3. Kakoii hopmyoit Beipakaercs 3akoH Jlxoyns-Jlenna?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. To xakoil popmyJsie BBIYUCIAETCSA padOTa ANMEKTPUUECKOTO TOKa?
A) A=I°Rt B) P=IU B) I=U/RT') Q=Ult

5. Cuna Toka, mpoxozsuias yepe3 HUTh Jiamisl, 0,5 A. Hanpsixkenue Ha ammne 6 B.
KakoBo a1ekTpuueckoe COnpOTUBICHUE HUTHU JIaMIIbI?

A)30mb)1,20mMB) 0,083 0MmI') 12 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OJHA U3 CEKLHUM TeJIeBU30pa
conpoTtuiieHueM 12 kOwm, ecnu cuna Toka B Heil 100 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTb JIEKTPUUYECKOr0 TOKA B JlaMIie Ipu Hanpsbkernuu 220 B u cune
toka 0,1 A?



A) 2,2 kBt b) 0,22 kBt B) 2200 kBT I') 22 BT

8. Onpenenure HanpsHKEHUE Ha KOHIIAX CTAIbHOTO MPOBOIHUKA JUIMHOW 70 ¢M 1
IJIOIIA/bI0 TIoniepeuHoro ceuenus 0,1 MM, B KOoTOpoM cuia Toka 250 MA. Yoenvnoe
conpomusnenue cmanu paéno0,15 Om*um?/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 3/1C 32 B u BHYTpeHHUM CONpPOTHBICHHEM 2 OM
HNOAKIIOYIINA conpoTuBiieHrne 6 OM. Onpenennure HalpsKEHUE Ha 3aKUuMax
MCTOYHHKA.

A)24BB)48 BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HYKHO B34Th KYCOK CTaJIbHON MPOBOIOKH ceueHureM 0,2 MM?,
YTOOBI B U3TOTOBJICHHOM M3 HETO CIIUPAJIU MOCIIE MOACOeIMHEHN K UCTOUHUKY ¢ DJ1C
6 B u BHyTpenHuM conpotusiienueM 1,2 OM cuia Toka Obuta paBHa 2 A? Voenvhoe
conpomusnenue cmanu paéno0,15 Om*mum?/m.

A)3MB)12MB)2,4MD) 1,8 M 1) 0,36 M

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouu Kk Tecram:
Bapuanr 1

Ne ponpoca 1 12/3/4/5/]6[7|8|9 |10
Mpaeuabneiii | A2 [T [B|B [T [T |[B|[A|A [A
oTBeT B3

B4

ri

AS
Bapuant 2
Ne Bonpoca 1 [2]3[(4]|5|6|7]8]9]10
IIpaBuJIbHBIN A2 B/ T|/A/B|I''T|A| A |B
OTBeT s

B4

I3

AS

Kputepuu ouenku:



— «2» BbICTaBIIsIeTCA 00y4JaroIeMycsi, ecii Habpan MeHee 4 06aJioB;
— «3» BBICTABIISIETCS O0yUaromeMycs, 3a 5-6 0amios;

— «4» BBICTABIISIETCS 00yUaroIiemMycs, 3a /-8 6aJIIoB;

— «5» BbICTaBIIIETCS 00OyUaromiemycs, 3a 9-10 6anos.

3aganus 1 camMocTosiTeJibHOH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUIA)

1. YcnoBusi, HEOOXOAUMBIE Il BOSHUKHOBEHHS M MOJJICPKAHUS ICKTPUUECKOTO
TOKA.

Cuna ToKa ¥ IJIOTHOCTH TOKA.

3akoH OMa [T y4acTKa LEMu.

3aBUCUMOCTh DJIEKTPUYECKOTO CONPOTHUBJICHUS OT Marepuaia, JIUHBL U
IJIOIIA/IA TTOTIEPEYHOTO CEUCHHS TTPOBOIHHKA.

3aBUCUMOCTbD JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKOB OT TEMIIEPATYPHI.
TemnepaTypHblii KO3()PUIUEHT COMPOTUBIECHUS.

CBepXITPOBOIUMOCT.

DIIeKTPOABIKYIIAS CHJIa UCTOUHUKA TOKA.

. 3akoH Oma 151 TIOJTHOM 1IeTIH.

10.2nekTpruyecKkue 1eru.

11.ITapannenbHOE M TIOCIIEIOBATEIIFHOE COCIMHEHUE TTPOBOTHUKOB.

12.3axonsr Kupxroda s y3na.

13.CoenriHEeHNE HCTOYHUKOB JICKTPUICCKON SHEPTUHU B OaTapero.

14.51C uctoyHuKa TOKa.

15.3akon [[xoyns — Jlenua.

16.PaboTa 1 MOITHOCTH ITOCTOSIHHOT'O TOKA.

17.TennoBoe nelcTBUE TOKA.

W

w©oo~N O

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PaCKPBITO COJEPIKAHUE MaTepUaia

YETKO Y MPABWIBHO JIAaHBI OTIPEICIICHUS M PACKPBITO COJEpKaHUE TTOHSATHUM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

AJI1 TOKaA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHNA, BBIBO/IbI U3 Ha6JIIOI[eHHI>'I,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PAHCC HpI/IO6pCTCHHBIe 3HaHUs.

OtMmeTka «4»
PACKpPBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia

B OCHOBHOM IIPAaBUJILHO JAaHbI ONIPEAEIEHUS IIOHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMHUHBI.
OTBET CaMOCTOSATEIIbHBIN



oTnpeieSIeHHs TOHATUN HETIOJHBIE, IOMYIIIEHbl HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIIICHUIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONMIETO XapakTepa (o3uLus
ITOHUMAFOIITU )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHNEe yUeOHOT0 MaTepraia, HO H3JI0KEHO (parMeHTapHO,
HE BCET/a TOCIIeI0BATEIIHHO

OTIpe/IeTICHUS MIOHATUI HETOCTATOYHO YETKHE

HE WCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI 1 000OIICHHMS 13
HaAOJFOICHUH, TOTYIIEHBI OITUOKHU TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOM TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MIPaBUJIbHBIC U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKY B ONPEASICHUN ITOHATHH, IIPU UCTIOJIb30BaHUH
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI

JlaGoparopHasi pabora Ne §

I/I3yqune 3aKOHOB MOCJI€10BaATC/JIBHOI0 M NMapPpaJJIC/JIbHOI0 COCIMHCHUSA
IPOBOJAHHUKOB

Henr padorbl: O3HAKOMUTBCS C PA3NMYHBIMM  METOJAMHU HW3MEPEHHUS
CONPOTHUBIICHUS, W3MEPUTh BEIMYMHBI HEU3BECTHBIX CONPOTHUBIICHUMN, IPOBEPUTH
3aKOHBI IIOCJIEIOBATEIBHOIO U NAPAJUIEIBHOTO COEIMHEHUSACOIIPOTUBIICHUMN.

IIpuGopsl W NPUHAMIEKHOCTH: PEOXOPHA, Mara3uH COINPOTUBIICHH,
pPE3UCTOPBI C HEU3BECTHBIM CONPOTUBJICHUEM, TaJIbBAHOMETP, HMCTOYHUK TOKA, KIIIOY,
peocrar.

KPATKASA TEOPUSA
B ¢usuke paznnuaroT npoBOJHUKHU IIEPBOTO U BTOPOro poja. IIpoxoxnenue Toka
B IIPOBOJIHUKAX MEPBOrO POJia HE CBSA3AHO C U3MEHEHUEM UX XMMHYECKOW MPUPOBI U
3aMETHBIM IIEPEHOCOM BelecTBa. K HUM OTHOCSTCS BCE METAJUIBI.
B mpoBoaHukax BTOpPOro poaa IPOXOXKACHUE TOKA CBA3AHO C XMMHYECKUMH
VU3MEHEHUSIMU, BEAYLIMMU K BBIJIEICHUIO COCTABIIIOIIMX 3TH IPOBOJHUKH BEILIECTB B



MECTaX HUX COINPUKOCHOBEHUs C APYTHMMHU IPOBOJHHMKAMU. PacrniaBiieHHBIE COMH,
PacTBOPBI COJIEH, KACIIOT, IIEIOYEN SIBIISIFOTCS TPOBOAHUKAMH BTOPOTO POAA.

Ecnu B OgHOPOAHOM Yy4YacTKE ILIENU CO3/aTh JJIEKTPUYECKOE IOJie, TO B 3TOM
y4acTKE€ BO3HHUKAET »JJIEKTpUUeCKuil TOK. Co31aHHOE TOJIE XapaKTepU3yeTcs
HarnpspbkeHrueM U, TPUI0KeHHBIM K yYacTKY IIETH.

B pesynaprare onbiToB OM yCTaHOBHWJ, YTO IIPU TOCTOSIHHOM TeMIepaType
oTHollIeHHe HampspbkeHuss U Ha KOHIIaX TMPOBOJAHUKA K CHIIETOKA | B HEM sBisieTCs
MOCTOSIHHON BEJIMYMHOM:

R = — = const
[ cons

DTy BEJIMYMHY HA3bIBAIOT JJICKTPUYECKUM COMNPOTHBICHHMEM R yyacTka 1enu
(mpoBojHuKa). CorjgacHO JJIEKTPOHHON TEOPHH, COMPOTHUBICHHE METALTNYECKUX
IIPOBOJIHUKOB AJIEKTPUUYECKOMY TOKY BO3HMKAET BCJEJACTBUE TOTO, YTO HOCUTEIU TOKA
— DJICKTPOHBI MPOBOAUMOCTH — MPH CBOEM JABMKCHHUU HCIBITHIBAIOT COYIAAPEHUS C
MOHAMHU KPUCTAUIMYECKOUN pemeTku. [Ipu 3ToM NBMXKYyIIHMECS 3JIEKTPOHBI MEpEaroT
HOHAM 4YacThb CBOEH DHEPruM, IPHOOPETCHHOM TMpHU CBOOOJHOM Ipodere B
AJIEKTPUYECKOM TI0J€. DHEprus, IepelaHHas HOHaM, MPEBpaIlaeTCs B SHEPTUIO
OecnopsiIOYHOro KoJIEOaHWs MOHOB, T. €. BO BHYTPEHHIOW sHepruto. Pasznmuuue B
COMPOTUBJICHUU PA3JIMYHBIX METAUIOB OOBSICHIETCS PA3IMUUEM CPEIHUX CBOOOIHBIX
poOEroB 3JIEKTPOHOB M KOJIMYECTBA CBOOOJHBIX AJIEKTPOHOB B €AUHHUIIE O00beMa
MeTaJa.

Enununeit conporuBnenuss B cucteme CU  sBiusgerca om  (Owm), paBHBII
COTNPOTUBJICHUIO TAKOTO MPOBOJHUKA, B KOTOpPOM Tpu HampsbkeHurn 1 B Teuer Tok
cuinoi 1 A. Benuuuna, oOpaTHasi CONPOTHUBIICHUIO, HA3bIBACTCS MPOBOJIUMOCTBIO.
Enunuiied mpoBOaMMOCTH SIBISIETCS BEJIMYMHA, 0OpaTHasoMy, - cumeHe (Cwm).

Jns  OJHOPOAHOTO  HWJIMHAPUYECKOTO  IMPOBOJHUKA  CONPOTHUBJICHUE
ompenenseTcs mo Gopmyiie:

rae | - pmaa npoBogHuKa; S - IIOMIAAh OIEPEUYHOrO CEUCHHS TPOBOJHMKA; £
- YJIEJIbHOE COMPOTUBIICHUE MaTepralia, U3 KOTOPOrO U3TOTOBJIEH MTPOBOIHHUK.

YucnoBoe 3HAYEHHWE YAEIBHOTO CONPOTHBICHHS P paBHO CONMPOTHBIIEHHIO
IPOBOJHMKA JJIMHON | M, a IUIOmaab MONEpPEYHOro cedeHus pasHa 1 M2, Exununa
YACIBHOTO COMPOTUBJICHUS HOCUT Ha3zBaHue «oM — wmeTp» (Om*M). Benuuuna,
oOpaTHasi y/AelbHOMY CONPOTUBJICHUIO, HAa3bIBACTCS YJEIbHON MPOBOJUMOCTHIO

MaTrepuana:
1
g=-
D

Enunauna yaenpHOM MPOBOIUMOCTH — «CUMEHC Ha MeTp» (Cm/M).

Hanuuue npumeceil B METaNIMUECKOM MPOBOJAHUKE YBEIMYHMBAET €r0 YJEJIbHOE
compoTuBieHue. B Tex ciydasx, rme TpeOyeTcss MaioeCONpOTHBIICHHUE MPOBOJIOB,
NPUMEHSIIOTCSI YUCThIE METAJIbl. MeTamIn4eckue CIUIaBbl MPUMEHSIOTCS IS
MOJTy4EeHHMSI OOJIBIITMNX 3HAYEHUHN COMPOTUBIICHUH.

ConpoTuBiieHHE TTPOBOJHUKOB M3MEHSETCS MPU U3MEHEHUM WX TeMIepaTyphl.
[Ipn yBenM4YeHUW TEMIIEpaTyphl COMPOTHUBJICHUE METAUIMYECKUX ITPOBOJIHUKOB



YBEITUYHMBACTCS. 3aBUCUMOCTH  YJIETTLHOTO  COMPOTHBJICHUS OT TEMIIEPaTyphl
XapaKTEPHU3yEeTCs TEMIIEPATYPHBIM Kod(pduImeHToM comnpoTuBieHus % mgaHHOrO
dp
BEILIECTBA; g dt
Jlst MHOTHIX TIPOBOJAHHUKOB (B T. Y. META/UIOB) MPH HEOOJBINX WHTEPBAIAX

TeMIEpPaTypbl 3aBUCHMOCTh yJCIBHOTO CONPOTHBICHHUS F OT TeMmmepaTyps
ONKCBHIBAETCS IMHEWHBIM 3aKOHOM:

p =po(l+aty
rae Po — yneapHOE COIMPOTHUBICHHE TIPU 0°C; t - TeMIIepaTypa IIPOBOJHUKA, oC;

@ _ cpenHuii TEMIIEPATYPHBINA KO3()OUIIMEHT COMPOTUBIEHUS IS OTPEIEICHHOTO
WHTEpBAJIa TEMIIEPATYP.

Jnsi TOYHBIX U3MEPEHUN MOJB3YIOTCA METOAAMU, CBOJASIIMMUCA K CPABHEHUIO
U3MEPSEMOro COMPOTHUBJICHUS CO CTaHAAPTHBIMU (dTanoHamMu). OJHUM M3 HUX
SBJIIETCSI METOJT MOCTa TOCTOSIHHOTO TOKa (MOCTMK YwurcroHa). [IpuHuummnuansHas
cXema METOJia MoCTa ObliIa paCCMOTPEHA BBIIIIE.

MMOPSAJTOK BBIIIOJIHEHUSI PABOTbI
3ananue 1. U3mMepeHue cONPOTUBIIEHHUS PE3UCTOPA ¢ MOMOIIBIO MOCTA
Yurcrona.

1. CoOpatb 3JEKTPUUECKYIO 1IETh IO CXeMe, MPUBEICHHON Ha puc. 1.

2. IlocraButh nBmxok C peoxopaa AB B cpeHee MOJ0KEHUE.

3. CbanancupoBaTh MOCT MOJ0OPOM COMPOTHUBICHUH Ry, Tak yTOOBI MOKa3aHUS
raJlbBaHOMETpa OKa3ajJuCh paBHBIMH HYIO. 3HaueHus Ry, Li, L, 3ammcaTts B
Tabm. 1.

Rx Rm

\SA
A ! c B

— g—

+ - R

4. HaiiTu HEM3BECTHOE CONMPOTUBIIEHUE 1O HOpMYJIE:
Ly
R, = RmL_
2
5. tme L1 m L, — mmnHa npoBojoku peoxopaa Ha ywactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3synbrar 3anectu B Ta01. 2.



6. IloBTOpUTH M3MEpEHNs yKa3aHHBIE B MII. 3, 3 eImie aBa pas3a, CMECTUB JBHKOK
peoxopza BIPABO U BIEBO OT CPEAHETO MOJIOKECHUS.
7. BpruuciauTh cpeliHee 3HaU€HUE U3MEPEHHOI0 PE3UCTOpa.

Tabnuya 1
Ne Rm, Lll L2! Rl’ —
OMm M M OMm R1,
Om
8. AHaAJOrM4HO U3MEPUTh  CONPOTHUBJIICHHWE  BTOPOrO0  pe3ucropa u
3amMcaTh OKOHYATEIIbHBIC PE3YJIbTaThl B Ta0. 2.
Tabnuya 2
Ne Rm, Ls, Lo, Rz, —
Om M M OMm Ro,
Om

3aganue 2. IlpoBepka 3aKOHOB MOCJIEIOBATEIbHOI0 U MAPAIETbHOIO
COCIMHEHNH Pe3UCTOPOB.
1. TTonb3ysice
COEMHEHMH, paccuuTaTh OOIIee COMPOTUBICHHE PE3UCTOPOB, U3MEPEHHBIX B

3alaHuHA 2.

bopmynamu

ITOCJIEA0BATCIBHOI'O )41

napajuiCJIbHOTO

2. CpaBHUTH M3MEPEHHbIC 3HAYCHUS R, U R,y ¢ BhIuncIeHHbIME. Clenath
BBIBOJl O BBINOJHAEMOCTH 3aKOHOB
COEIMHEHN PE3UCTOPOB.

IMOCJaACAOBATCIIBHOTO MW IApaJJICIIBHOI'O

Tabauya 3.
No Rm, Ls, L., Rnap 5, Rnap_i Ruap _m
OMm M M Om Om Om
Tabnuya 4
Ne Rm, Ly, Lo, Rnoc 5 Ruoc Ruoc _m
OMm M M OMm Om OMm




KoHTpoabHbIe BONIPOCHI
1. OObsAcHUTE NPUHIUT JCHCTBUS MPOCTEUIIIETO OMMETPA.
2. B 4eM KOHCTpPYKTHMBHOE OTJIMYHME aMIIEPMETpPa, BOJIBTMETpPA, rajibBaHOMETpa
MAarHUTO3JIEKTPUYECKON CUCTEMBI?
3. Kakumu mnpeumyimiectBaMu 00J1alaeT METOJl OINPEICICHUs] CONMPOTUBIICHUS
MOCTOM YUTCTOHA [0 CPABHEHUIO C METOJIOM aMIIEPMETPA U BOJIbTMETpA?
4. TloueMy ommOKa U3MEPEHUM MOCTOM YUTCTOHA MEHbIIIE, €CIU CONPOTUBICHHUE
Rx 1 Ry Onusku pyr K apyry?
[ToueMy OOJNBIIMHCTBO TAJIbBAHOMETPOB UMEET LKAy C HyJIeM IocepeanHe?
MoXHO 1M B cXeM€ MOCTa YUTCTOHA MNPOU3BOJIUTH HM3MEPEHUS, NOMEHSB
MECTaMH raJlbBaHOMETP U UCTOYHHK TOKA?
7. Hapymaercss nu paBHOBECHE MOCTa YUTCTOHA, €CIM W3MEHHUTh BEIUYUHY
HaIpsHKEHUS! ICTOYHUKA TOKa?
8. BmiBecTH ycimoBus paBHOBECHS MOCTa YUTCTOHA, UCIIOJIB3YsI 3aKOHBI Kupxroda.

o o

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouieHku:

— Omnenka «5» CTaBUTHCA, €CIIM YYAIIUNUCA BBITIOJNHIET paboTy B MOJHOM 0OBEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TOCJENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEO0OXOIUMBbIe
000OpyIOBaHUE; BCE OIBITHI MPOBOJAUT B YCIOBHUSAX M PEKHMaX, 00CCIECUNBAIOIINX
MOJTyYCHUE TIPaBUJIBLHBIX PE3YJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHMS IPABUI
0e30macHOCTH TPyJda;, B OTUETE MPaBUIBLHO M aKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BBIYUCICHHS; TIPABIJIBHO BBITIONHSACT aHAIH3
MTOTPEIIHOCTEN.

— OueHka «4» CTaBUTCSA, €CIW BBHITIOJIHEHBI TPEOOBAHUS K OIEHKU «5», HO ObUIM
JOMYIIeHBl JBa-TPU HeJoueTa, He Oojiee OaHOM HerpyOod OIMMOKU UM OJIHOTO
HEeJI0ueTa.

— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHGHHON YacTH TaKOB, TIIO3BOJIACT TOJYYUTh TPABWIbHBIC PE3yIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObUTH JOMYIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAU paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BEeM
BBITIOJIHEHHON YacTH pPabOT HE TMO3BOJIAT C/eiaTh MPaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHMS, BBIYNCIICHUS, HAOJIFOICHHSI IIPOU3BOIUINCH HEMIPABUIIBHO.

JlabGopaTopHbie padoThI

NHcTpyKkunoHHasi KapTa K jadopaTopHoii padote Ne 6
Tema 3anstusa: usmeputrb JOJIC u omnpenereHUe BHYTPEHHETO COMNPOTHUBICHUS
MCTOYHHKA TOKA.



Heab 3aHATHSA: HAYUYUTHCS OHKCHEpPUMEHTaNbHO, u3MepsaTh OJIC u BHyTpeHHee
CONPOTUBJICHUE UCTOYHUKA TOKA.

Ilepen HauaJ/ioM 3aHATHSA HEO0XO0AUMO 3HATh. 3akoH OMa U1l yyacTKa LEMH, 3aKOH
Oma 1 TOJTHOM 1eNH, KaK MOJKII0Yal0TCs B LEMb MPUOOPHI U3MEPEHUS CUJIbl TOKA U
HaIpsHKEHUS, TEXHUKY 0€30MaCHOCTH MpU padboTe ¢ AIEKTPUUECKUMHU IETISIMU.

Ilocsie okoHYaHUSI 3aHATHSA HEO0X0AUMO yMeTb. COOMpPATh JJIEKTPUUECKHE IEMU
napajyieIbHO  COCIMHEHHBIX IPOBOJHUKOB, CHHMAaTh I[IOKa3aHUs MPUOOPOB,
paccYUTHIBATh MOJHOE COMPOTUBIICHUE MAPAIIETLHO COSTUHEHHBIX TPOBOIHUKOB.
OobopynoBanme: KOMIbIOTEP, IHTEpHET, HHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.
BO3HUKHOBEHHE PA3HOCTU MOTEHIMAIOB HA IMOJIOCAX JIIOOOT0 MCTOYHUKA SIBISIETCS
pPE3yJbTaTOM PA3LAEICHUS B HEM IOJOKHUTEIBHBIX M OTPULATEIBHBIX 3apsgoB. OTO
pazziereHre NpoucxoauT daronaps paboTe, COBEpIIAEMO CTOPOHHUMH CHIIAMHU.
Cuibl HEANIEKTPUUECKOIO MPOUCXOXKICHUS, JAEUCTBYIOLIME Ha CBOOOIHBIE HOCUTENIU
3apsiia cO CTOPOHBI HCTOYHUKOB TOKA, HAa3bIBAIOTCS] CTOPOHHUMU CUJIAMU.
[Ipy mepemenieHnun dJIEKTPUUECKUX 3aps0B 110 LIENH ITOCTOSSHHOIO TOKa CTOPOHHUE
CHJIbI, IEHCTBYIOIIME BHYTPU UCTOYHUKOB TOKA, COBEPILAIOT paboTy.
dusnueckas BeIWYMHA, paBHAs OTHOIIEHUIO pPaOOThl Acr CTOPOHHMX CHJI IIPH
IIEpEMEILICHUH 3apsifa ( BHYTPM MCTOYHMKA TOKAa K BEJIMYMHE OTOrO 3apsAna,
Ha3bIBACTCS IEKTPOABMKYLIEH cunoi nctounuka (31C):
C == Am
g
OJIC onpenensiercss pabOTON, COBEPIIAEMO CTOPOHHUMHU CUJIAMH TPU MEPEMEILIEHUN
€AUHUYHOTO TOJIOKUTEIBHOIO 3apsifa. DJIEKTPOABHXKYIAS CHIIA, KAK M Pa3HOCThb
NOTEHIMAJIOB, U3Mepsercd B BoibTax. YtoObl u3meputbh IJIC ucTouHuka,
HAJI0 IPUCOECIUHUTD K HEMY BOJIBTMETP IPU Pa30MKHYTOH LIEIIH.
M cTOYHUK TOKA SBIIAETCS IMPOBOJHMKOM M BCETJa UMEET HEKOTOPOE CONPOTUBIICHHUE,
IIO3TOMY TOK BBIJEJSET B HEM TEIUIO. DTO CONPOTHUBIICHHE HA3BIBAIOT BHYTPEHHUM
COIPOTHBIIEHUEM HUCTOUYHUKA U 0003HAYAIOT I.
Ecnu nens pazoMkHyTa, TO paboTa CTOPOHHHUX CHJI MPEBPAILAETCS B MOTEHLIHUAIbHYIO
DHEPIUI0 HCTOYHMKA TOKa. lIpu 3aMKHyTOM LenmM 3Ta NOTCHUMAIBHAS JHEPTHUs
pacxoayeTcss Ha paboTy M0 TMEepeMEUIEHUI0 3apsoB BO BHEIIHEW Ienu ¢
COIIPOTUBJIEHHMEM R ¥ BO BHYTpEHHEN 4acCTH LENU C CONPOTUBIIEHUEM T , T.€. € = IR +
Ir.
Ecmu uens cOCTOMUT W3 BHEIIHEHM 4YacTH CONPOTHUBIEHHEM R U BHyTpeHHeEHR
CONIPOTUBIICHUEM I, TO, COTJIACHO 3aKOHY coxpaHeHus sHepruu, DJIC ucrounuka
OyIeT paBHa CyMME€ HaNpsDKEHWM Ha BHEUIHEM M BHYTPEHHEM yYacTKax IemnH, T.K.

IpU TEPEMELICHUM MO 3aMKHYTOW LIENW 3apsi[ BO3BpallaeTcsi B HCXOJHOE

e=IR+1Ir
MMOJIOYKECHUE , Tne IR — HampspkeHue Ha BHEIIHEM ydyacTke uenu, a lr -

HaIpsHKCHUEC HAa BHYTPCHHEM YYACTKE LICIIN.

£
I=
Takum oOpa3om, i1 ydacTka mnemnu, coaepxkamiero IJ1C: Rtr




DOrta dopmyna BeIpakaeT 3akoH OMa JJIs IMOJHOM IIENH: CHJjla TOKAa B ITOJTHOM
e TMPSMO TMPOTIOPIIMOHANIBHA JJICKTPOJABMIKYIINECH CHJIE HCTOYHHUKA M 0OpaTHO
IIPOITOPIIMOHANIEHA CYMME COIPOTUBJICHUH BHEIITHETO U BHYTPEHHETO YYaCTKOB IICIIH.

YacTo HCTOYHHMKH BJICKTPUYECKOM SHEPTHH COCIUHSIOT MEXTy COOOH IS
nutanus 1enu. CoeMHEHNe UCTOYHUKOB B 6aTapero MOXKET OBbITh MOCIeA0BaATEILHBIM
Y TIapaJIJICTbHBIM.

IIpu mocienoBaTEILHOM COEIMHEHHM [BAa COCEIHMX MCTOYHHKA
COETMHSIIOTCHA Pa3HOUMEHHBIMH TOJTIOCAMM.

[Tony4uuBIIasics IPH MOCICAOBATEILHOM COSIUHCHUH aKKyMYJISTOpHAs OaTapes
UMEET Ty K€ €MKOCTh, YTO M y OJMHOYHOIO0 aKKyMYJISTOpa, a HaIpsDKEHHE TaKou
aKKyMYyJIITOpHOM OaTraped paBHO CyMME HaOpsDKCHUH  BXOIAIIUX B  HEe
aKKyMyJISTOpOB. T.e. €Clii aKKyMYJATOPhl HMEIOT OJMHAKOBBIC HAMNPSDKCHUS, TO
HaIpsDKCHHE O0aTaper paBHO HAIPSHKCHHIO OJHOTO aKKyMYJISTOpa, YMHOXXEHHOMY Ha
KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJISTOPHO# Oatapee.

-+ =+ =+ =+
R e

1. J1C 6atapeu paBna cymme DJIC oTaenbHBIX UICTOUHUKOB €= €1 + € + €3
2. 00mee compoTUBICHHE OaTape WCTOYHUKOB pABHO CyMME BHYTPEHHUX
CONPOTHUBIICHUN OTAECIbHBIX HCTOUYHHUKOB lGarapen= 1 + 2 + I3
Ecnu B GaTapero coeMHEHBI N OJIMHAKOBBIX MCTOYHHMKOB, To DJIC OGatapeun €= negg, a
CONPOTUBIIEHUE Tarapen= NI'1
Jo €
R+nr

3. Cuna Toka B Takoil nenu no 3akoHy Oma

IIpu napa/uieJIbHOM COEIHMHEHMH COCMHSAKT MeEKIY o000l Bce
MOJIOKUTEJIbHbIE  BCe OTPULATEIbHbIE MOJIIOCHI IBYX WJIH N HCTOYHUKOB.

[TapannensHo COEIMHSIIOT TOJIBKO UICTOYHUKH C OJMHAKOBOM
OJIC. llonyuuBiiascs TpU MapaieIbHOM COEAMHEHUH aKKyMyJsaTopHas Oartapes
UMEET TO K€ HaNpsHKEHWE, YTO U Y OJMHOYHOTO aKKyMyJIsITOpa, a €MKOCTh TaKoOH
aKKyMYJIATOPHOI OaTapeu paBHa CyMME €MKOCTEW BXOJSIINX B HEe aKKyMYJSTOPOB.
T.e. ecnu aKKyMyJISITOPbl UMEIOT OJJUHAKOBBIE EMKOCTH, TO EMKOCTh aKKyMYJISITOPHON
OaTtaper paBHa EMKOCTH OJHOTO aKKyMyJsTOpa, YMHOXEHHOW Ha KOJHMYECTBO
aKKyMyJIATOpOB B Oartapee.



o —

1. B/IC Gatapen 0MHAKOBBIX UICTOYHUKOB paBHa DJC 0HOTO UCTOYHUKA. €= £1= € =
€3
2. CompoTHBiieHHE OaTaper MEHBIIIE, YEM COTIPOTUBIICHUE OJTHOTO UCTOYHHUKA l'sarapen—
ri/n

£

3. Cuya Toka B Tako# 1emnu 1o 3akony Oma Rtrin

DJeKTpHUYecKass SHEPrus, HAKOIUICHHAs B aKKyMYJIATOpDHOH Oarapee paBHA
CyMME€ 3HEPIHi OTACIBHBIX aKKyMYJSTOPOB (IPOM3BEIACHHUIO SHEPTHU OTICIBHBIX
aKKyMYJIATOPOB, €CIIM aKKyMYJISITOPbl OJMHAKOBBIC), HE3aBHCHMO OT TOTO, Kak
COCTMHEHBI aKKYyMYJISITOPHI - MMapajuIeIbHO WIIH TTOCIIEI0BATEIBHO.

BHyTpeHHee CONPOTHBIICHHE aKKyMYJISTOPOB, H3TOTOBJICHHBIX I10 OJIHOM
TEXHOJIOTHH, PUMEPHO oOpaTHO MPOITOPIIMOHAIIEHO EMKOCTH
akkymyJssaropa. [Tostomy  T.K. mNpu  HapauieIbHOM  COCIUHCHHUM  CMKOCTb
aKKyMYJIATOPHOHM OaTaper paBHa CyMME €MKOCTEH BXOJSIIMX B HEE aKKyMYJISTOPOB,
T.C. YBEJIMUUBACTCS, TO BHYTPEHHEE CONPOTHBIICHUE YMCHBIIIACTCS.

Otcrona ¢ =I,R, +I,r £ =I,R, +1I,r

[Tockompky /1R =U. g I-R> =U. ‘10
U, +I,r =U, +I,r yuy1,r - I,r =U, - U,

_Uz B Ul
OTCIOZa CIIEAYET, 9TO BHYTPEHHEE CONMPOTHBIEHNE HCTOYHMKA Toka 12~ T
1)
a DJIC
Onpepnenenue 31C v BHYTPEHHEr0 CONPOTUBNEHMS oymer —€ =Us+L,7 (2)

UCTOYHMKA TOKa

Nopamerpsl Toka Lenu

e (N Onucanue yCTaHOBKH
1= 381 4 BUPTYaJIbHOMH
J1abopaTopHOH padoThI

BulDepure
UCTOMHUK TOKQ
UCTOUMNK 1

_ WCTOYHNK 2

s ol OKCIepUMEHTAIbHASL
- o Yre YCTaHOBKa
4 MpeCTaBICHA Ha
A . PUCYHKE. B JIEBO
BEpPXHEM YLy

IIPEICTABICHA  IIAHEJb
«MCTOYHUK TOKa», Ha
KOTOPOU MOYKHO




BBIOpaTh OJWH M3 MSITH UCTOYHUKOB TOKA. BHHM3Yy pPacmoyioxKEH KIHY. KOTOPbIN
HE0OX0MMMO OYJIeT 3aMBIKAaTh IOCJE JKCIEpUMEHTAa. B KpailHeM HIKHEM IMPaBOM
YIIIy PacIoJiO)KEeH peocTtar. MOXKHO NEpEMENaTh IMOJ3YHOK M MEHATh 3HAYCHHE
conpoTuBieHUsA. Vcmonws3ys NpPEACTAaBICHHYK) YCTAHOBKY, JOCTUTAeTCA UEJb
MOCTaBJICHHON 1a00paTOPHOM pabOTHI.

Il1aH BBINOJIHEHUS PA0OTHI
1. Ileperinure no
cceouike https://www.youtube.com/watch?v=H8F2aQzK7]0 npocMoTpuTe BUIACOYPOK
KOTOPBIN TIOSICHUT, KAKUM 00pa30M MPOBOAUTCS JTAOOpaTOpHAst paboTa B peaabHBIX
YCIIOBHSIX.
2. [epeiimute mo cepiike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBINOJIHSWTE MOCJIEN0BATEIBbHOCTD JEUCTBUM, OTIMCAHHBIX HIXKE.

1.3apanue. Paccuumaiime 3/[C u enympennee conpomuenienue yenu.

1. 3anmycTuTh BUPTYAJIbHBIA CTEH]T

2. BriOepute UCTOYHUK TOKA 1.

3. Kypcopom HaBOIUM Ha KJIHOY U 3aMBIKAEM LIETIb.

4. KypcopoM HaBOJIMM Ha peoCTar, JIBUTAeM MOJI3YHOK peocTara.

5. YcraHoBUTE TOJI3YHOK peocTaTa MpUOIN3UTEILHO B Cpe/IHEe MOJIOKEHUE, U3MEPHTE
cuny Toka 11 n manpsoxenue Ui | 3anecure B Tabnumy 1.

6. IlepenBuHBTE TMOJIBYHOK peOCTaTa, U3MEPHTE CHIIY TOKa I3 u nanpsoxenne Us |
3aHecuTe B TabuIry 1.

7. Bbuncnute BHyTpeHHee comnpotuBieHue rm  JJIC # uCTOYHMKA TOKa IO
dbopmynam (1) u (2)

8. Pe3ynbpTaThl U3MEPEHUI U BBIYUCICHUH 3aMUIIuTe B TabmuIry 1.

9. BeIOJIHUTE TaKHE JKe JICUCTBHUS JJII HCTOYHUKOB ToKa 2,3,4,5.

Tabnuma 1.

N o/m EHSM.,B |1A |2,A Ul,B U2,B R10M Rz,OM I',OM Equ.,B

10.Cnenatb BBIBOSI.

KoHTpoJsbHBIE BONIPOCHI.

1.ITouemy nokazanus BOJIbTMETpPA MPU PA30MKHYTOM M 3aMKHYTOM KJTIOUE€ PA3TUYHbI?
2.Kak noBeICUTh TOUHOCTH U3MepeHus JJ]C uctounmka Toka?

3.MoxeTe U BbI MPEMIOKUTH Apyrue crnocoOsl m3mepenus DJIC u BHYTpeHHETro
CONPOTUBJICHUSI UICTOYHUKA TOKA?

Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:



— OreHka «5» CTaBUTHCS, €CIU YUAIIMNCS BBIMOIHIET paboTy B MOJHOM 00beMe ¢
COOJII0IEHNEM HEOOXOAUMOM MTOCIIEI0BATEILHOCTH POBEAEHUS ONBITOB U
U3MEPEHMI; CAMOCTOATEIBHON PALIMOHAIIBHO MOHTUPYET HEOOXOIUMBIE
000py1I0BaHUE; BCE OIBITHI IPOBOJUT B YCIOBUAX U PEKUMAX, 00ECIIEUNBAIOLINX
NOJTyY€HHUE MPABUIIBHBIX PE3yJIbTATOB U BBIBOJOB; COOJIIOIa€T TPEOOBAHNUS ITPABUII
0€30I1aCHOCTH TPyJa; B OTYETE MIPABHIIBHO U aKKYpPATHO BBIIIOJHSET BCE 3aIMCH,
TaOJINILbI, PUCYHKHU, YEPTEXKHU, TpA(UKH, BEIUNCICHUS; IPABUIIBHO BBINOIHIET aHAIU3
MOTPEIIHOCTEM.

— Onenka «4» cTaBUTCA, €CIIU BBIIOJIHEHBI TPEOOBAHUS K OLIEHKHU «5», HO ObLIN
JIOTIYIIEHBI IBa-TPU HEJ0UYETa, HE Oosee 0HON HerpyOoii OMMOKU U OJJHOTO
HEJ04YeTa.

— Ouenka «3» cTaBUTCA, €CaU padoTa BBIINOJIHEHA HE MOJHOCThIO, HO 00beM
BBIIIOJIHEHHOM YaCTH TAaKOB, IO3BOJISIET MOIYYUTh NPABUIbHBIE PE3YJIBTATHI U
BBIBOJIbL: €CJIM B XOJI€ MIPOBEJICHUS ONBITA U U3MEPEHHM ObUTH JOMYLIEHBI OIINOKY.
— OreHka «2» CcTaBUTCS, €CIIU paboTa BBIINOJIHEHA HE MOJIHOCTHIO U 00BbEM
BBITNIOJTHEHHOM 4acTu padoT HE MO3BOJIAT ClIEIaTh IPaBUIbHBIX BHIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

JlabopaTopHbie padoThI

HNucTpykinuonHas kapra K jjadoparopHoii padore Ne 7

Tema 3aHsITHSA: ONIpPEEIIEHNE YAEIBHOIO CONPOTUBIIEHUS IPOBOJHUKA

Henb 3aHATHS: ONPEACIICHHE YIEIBHOIO  AJIEKTPHUYECKOTO  CONPOTHBIICHUS
PE3UCTOPHOTO MPOBOJIA 10 TEXHUYECKOMY METO.Y.

Ilepen Ha4ya0M 3aHATHA HEOOXOAMMO 3HATh: UYTO TAKOE YAEIbHOE CONPOTHUBIICHUE
Y OT YEro OHO 3aBUCHUT; 3HATh MPUHLHUII JE€HCTBUE U3MEPUTEIBHBIX TPUOOPOB.

ITocsie okoHYaHUSI 3aHATHS HeOOXOAMMO YMeTb: BBIUUCIATH  YAEJIbHOE
CONMPOTHUBJIEHUE NPOBOAHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opynoBanme: xoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIIOTCS ISl UBMEPEHUSI DJIEKTPUUYECKUX BEJIUYUH,

HAa3bIBAOTCS
y W v 4 DJIIEKTPOU3MEPUTEIbHBIMU
npudbopamu.
od \ CymiecTByrOT OombITIOE
NS Q} npezel
\y ismepersKOTTMIECTBO Pa3TUIHBIX
\O>" AIIEKTPOU3MEPUTEILHBIX PUOOPOB.
25 11991 = o
el -0l | Ilo IPUHLUILY NENCTBUS
. ' ‘ DJICKTPOU3MEPUTEIIbHBIC npuOopsI
- - NOAPA3NENSAIOTCS  Ha  CIEAYIoIIHe

OCHOBHBIC THUIIBI:
cucrema 1
npubopa

Knace [Tpubopsi
TOYHOCTH

MElI‘HHTOBJIGKTpI’I‘ICCKOfI CHCTCMBbI O



, OCHOBAHHBLIC Ha IIPHUHIMUIIC BBaHMOHCﬁCTBHﬂ KaTylllKp € TOKOM M BHCHIHCTO
MardmMTHOI'O 1IIOJIsA, CO3aBacMOIo IOCTOAHHBIM MAariHuTOM.

-

2. IIpubGopskl 37EKTPOAMHAMHUYECKON CHCTEMBI , OCHOBAHHBIEC HA MPUHIIUATIEC
AIEKTPOJIMHAMHYECKOTO B3aUMOJICUCTBHS JIByX KaTylIEK C TOKaMHU, U3 KOTOPBIX OJIHA
HEMOJIBMYKHA, a Ipyras MNoJABHKHA.

3. IIpuGopsl PIEKTPOMArHUTHON CHUCTEMBI { , B KOTOPBIX HMCIOJIb3yETCs
MPUHIIAI B3aUMOJICHCTBHS MAarHUTHOTO IIOJIS HEMOJBM)KHOM KAaTYIIKH C TOKOM H
MOABMKHOM KeJI€3HOU IJIACTUHKU, HAMAarHUYEHHOM 3THM TI0JIEM.

4. TeroBble U3MEPHUTEIbHBIC MPUOOPHI, UCIIOIB3YIOIINE TEIJIOBOE JICUCTBUE
AJEKTPUYECKOTO TOoKa. Harperas TOKOM MpOBOJIOKA YJJIMHAETCS, IPOBHUCAET, M
BCIICJICTBHE ATOT0 TOJBHXKHAS YacTh MPpUOOpPa MOTydaeT BO3ZMOKHOCTh MTOBEPHYTHCS
0] IS CTBHUEM IIPY>KHHBI, BRIOHparoiieid 00pa30BaBIIyIOCs CIa0HMHY IPOBOJIOKH.

5. IlpuGopbl HHAYKIMOHHON CHCTEMBI , OCHOBAHHBIE Ha NPHUHIIUIIEC
B3aHMOJEHUCTBUS BPAIIAIONIErOCS MAarHUTHOTO TOJISI ¢ TOKaMH, WHIYKTUPOBAaHHBIMHU
ATHUM TOJIEM B MOJABMKHOM METAILNTMYECKOM LIUIUH/IPE.

4

6. IIpubopsl IEKTPOCTATUUECKON CUCTEMBI T , OCHOBAHHBIE HA MPUHIIHIE
B3aMMOJICHCTBUSL  MOABWKHBIX W  HEMOABWKHBIX  METAJUIMYECKUX  IJIACTHH,
3apsHKEHHBIX PA3HOMMEHHBIMU 3JIEKTPUYECKUMU 3apsiiaMu.

7. Tlpubopsl TEPMOIIIEKTPUUECKOW CHUCTEMBI, MPECTABISAIOMIUE COOOMU
COBOKYMHOCTh TEPMOIMAphl ¢ KAKUM-IUOO YYBCTBUTEIBHBIM MPUOOPOM, HAMpUMEp
MarHUTOYJIEKTPUYECKOU CHUCTEMBI. M3MepseMblii TOK, MPOXOAs 4Yepe3 TepMmomnapy,
CIOCOOCTBYET BO3HUKHOBEHUIO TEPMOTOKA, BO3JECHCTBYIOIIETO Ha
MarHUTORJIEKTPUUECKUN TTPUOOP.

8. IlpubGopsl BUOpPAMOHHON CHUCTEMBbI, OCHOBAHHBIE Ha MPUHIUIIC
MEXaHMUYECKOTO pe30oHaHca BUOpupyrommx Teia. [lpu 3agaHHONW YacToTe TOKa
HauOojiee MHTEHCUBHO BHUOPHUpPYET TOT M3 SKOPHKOB JJICKTPOMArHuTa, MEpPHO.l
COOCTBEHHBIX KOJI€OaHUN KOTOPOTO COBIAIAET C MEPUOJOM HaBA3aHHBIX KOJICOaHUH.

9. DAEeKTpOHHBIE U3MEPUTEINIbHBIE MPUOOPHI - TPUOOPHI, U3MEPUTENIbHBIE LIETIH
KOTOPBIX COJEpKAT JJIEKTPOHHBIE 3J€MEHThbl. OHU HCHOJIB3YEeTCS ISl U3MEPEHUN
MPAKTUYECKA BCEX DJIEKTPUUYECKUX BEJIIMYMH, a TAKKE HEIIEKTPUUYECKUX BEJIUYHUH,
MIPEIBAPUTEITLHO MPE0OPa30BAHHBIX B MJICKTPUUECKHUE.

[Io Tumy OTCUETHOTO YCTPOWCTBA pa3IUYalOT aAHAJOTOBbIE U IU(POBBIC
IPUOOPHI.

XapakTepUCTHUKH 3JIEKTPOU3MEPHUTEIBLHBIX IPHUOOPOB.

IIpenesnom  uM3MepeHMs AICKTPOU3MEPUTEILHOTO  MpUOOpa  Ha3bIBACTCS
MaKCHMAJIbHOE€ 3HAY€HUE U3MepseMOor (U3UYECKOW BEIMYHUHBI Xmax, KOTOPOE
BBI3BIBAET OTKJIOHEHHUE yKa3aTessl Kbl TPpUOOpa Ha BCIO KA.

YyBCTBUTEJIBHOCTb S — 3TO CIIOCOOHOCTH NMPUOOpa pearupoBaTh Ha U3BMEHEHHE
U3MEPSEMON BEJIMYHHBI, T.€. BEJIMYMHA, KOTOpas MOKAa3bIBAET, HA CKOJbKO JEICHUU
An nepeMelaeTcss ykaszarelib NpuOopa NpU H3MEHEHUU 3HAYCHHS H3MepseMOou
BEJINYMHBI AX Ha €IMHHULLY:

Arz

S=""
AXx,



EnuHALBI W3MepeHWs YyBCTBHTEIBHOCTH 3aBHCHT OT pPOJa H3MEpSEMOM
BenuuuHbI (1e1/B, nen/A u T.1.).

Ilena [ejieHMsI YUCIICHHO paBHA 3HAYCHHUIO HM3MEPSICMOW  BEIMYHHBI X,
BBI3BaBIIICH OTKJIOHEHHUE yKa3aTels MpuOopa Ha OJIHO JCJICHUE IIKAJIBI:

C==
IJI

Ilena nemenns usmepserca B B/aen., A/nen. u 1.1. LleHa nelleHHs — 3TO KOJIMYECTBO
HU3MEPSIEMON BETMYMHBI, TPUXOISIIEECs Ha OJTHO eJICHUE TITKaIbI TpUoopa.
IIpuBeneHHON MOTPEeNIHOCTHIO TPUOOPAa HA3BIBACTCS OTHOIICHHWE aOCOTIOTHOM
MOTPENTHOCTA K HaWOOJBIIEMYy BO3MOXXHOMY OTKJIOHCHHIO TIOKaszarels mpubdopa
(HOMHHAJTEHOMY TIOKa3aHUIO MPUOO0pPa):

y:i[ AX] 10@%6
‘Kl'lﬂx Ll

B nanHo# paboTe HaxXOAUTCS YAEIbHOE COMPOTUBJICHUE MPOBOJHUKA. DIIEKTPUIECKOE
CONPOTUBJICHUE XapaKTEPU3yeT MPOTUBOJCUCTBUE MPOBOJHUKA MPOTEKAHUIO TOKA.

U
JI71s1 TOCTOSIHHOTO TOKA COTJIacHo 3akony Oma 7
/
. =
JIJ1st 0ZIHOPOIHOTO MPOBOJHHUKA C IOMNEPEYHBIM CEYEHHEM SH JUTHHOA | S
RS
OTKy /4 TIOJTy9UM /(1)

VY ensHOe 3JIEKTPUUYECKOE COINPOTHUBIICHHE p SIBISETCS XAPAKTEPUCTUKOW MaTepuasa
npoBogHMKA. OHO TakKe 3aBUCUT U OT TEMIIEPATYpPhI IPOBOIHUKA, COIVIACHO 3aKOHY:

0 =p1+a
rae » u - COOTBETCTBEHHO YJENbHBIE CONMPOTUBIEHHS npHu Temmeparypax 0 °C
nt°C, @ — remmeparypusii kod(umenT conpotuBnenus. s Metamios a 0, T.e. ¢
MOBBILIEHHEM TEMIIEPATYPbl COIPOTUBIIEHUE METAIIJIOB YBEJIMUMUBAETCS.
VYensHOe CONPOTHBIIEHHE PE3UCTOPHOIO IPOBOJA HAa OCHOBAaHUM ONPEIEITUTCS
CJICTYIOIIUM 00pa3oMm:

_KS

]
IloncraBmnsas B 3TO
BelpakeHue (5) wu  (6),
MOJTYYHM:

MATEPUTA
NPOBOAHWKA

0 H
. thexpens
‘ =l _ M3HraHmH
L‘ 3 KOHCTaHTaH
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Onucanne yCTAHOBKHM BUPTYAJbHOM J1a00PaTOPHOiIl pad0ThI
DKCIIepUMEHTaJIbHAsl YCTAaHOBKA IMPEJCTABIICHA HA PUCYHKE. B J1€BOM HWXKHEM yrIily
pacrnoyiokeHa MaHeNlb «apaMeTpbl YCTAHOBKW», MOXHO YCTAHOBUTH CJEAYIOIIUE
napamMeTpbl Takuhe, KaK JIMHY AaKTUBHOM YacTH TMPOBOJHHKA, €ro JIUaMerp,
BHYTPEHHEE CONPOTHUBJIICHUE aMmmepMmeTrpa, Mpou3BoJibHO. CrpaBa pacronokeHa
naHelab «MaTepuan MPOBOJHUKA», MO0 KOTOPOM MOKHO BbIOpaTh MaTepual: HUXPOM,
dbexpenb, MaHTaHWH, KOHCTaHTaH. C MMOMOIIBIO MAHENH «JTMHEHKA) MOXHO U3MEPHUTH
JUIMHY TpPOBOAHUKA. MCHOnb3ysl MPEACTaBICHHYI) YCTAHOBKY, JOCTUTAETCSl IIEJb
MTOCTaBJICHHOM TaO0OpaTOPHOM padOTHI.

Ils1aH BbINOJIHEHHS Pa0OThHI
1. IepetimuTe o ccpuike https://www.youtube.com/watch?v=¢8ZvZSwnAmM
MPOCMOTPUTE BHUJIEOYPOK KOTOPBIM TMOSICHUT, KakuM oOpa3oM MPOBOAMUTCS
nabopaTopHasi paboTa B peaJIbHbIX YCIOBHSIX.
2. IMepeiiaute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBITIOJHAWTE MOCIEA0BATEIbHOCTD ICHCTBUIN, OMMCAHHBIX HUXKE.

1. 3apanme. Paccuumaiime yoenvnoe conpomueienue HUXpoma, expens,
MAHZAHUHA, KOHCMAHMAHA.

1. 3anycTUTh BUPTyabHBIA CTEHJ, BRIOEPUTE MaTepHUall MPOBOJHUKA HUXPOM.
2. YCTaHOBHTH, B COOTBETCTBHUH, C BAPHAHTOM COBIAJIAIONIEM ¢ TOcheaHei nudpoit
MO CIHUCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTA, JJMHY aKTUBHOM 4YacTH
npoBoaHuKa |, ero quametp d, a Takke BHyTpEHHEES CONMPOTUBJICHHE aMIiepMeTpa Ra.
3aHecTH 3TU JaHHbIE B Ta0IUIy 1.
3. IIpu nmoMoIm peryasaropa Toka yCTaHOBUTh ITPOU3BOJILHOE 3HAUYEHUE CUJIbI TOKA | 4.
3anucath B Tabnuiry 1 cooTBeTcTBYyMOIICEe emy HampsikeHue Ue.
3. AHaAJOTUYHBIC U3MEPECHUS, ONTMCAHHBIE B 1.3, MIPOBECTH JJIsI HECKOJIBKUX 3HAYEHUM
CUJIBI TOKA.
4. Tlo npanHbIM Tabmuimbl 1 paccuuTaTh BEIMYMHY YICIHHOTO COTPOTUBICHUS
poBOHUKA 110 hopmydie (2).
5. Paccuurath aOCONIOTHYIO ¥ OTHOCUTENIBbHBIC TMOTPEITHOCTH HW3MEpPEHUM
(mpunoxenue 1).
6. BeInoJIHUTE aHATIOTUYHBIE ACHCTBUS )i Pexpelib, MAaHTaHMHA, KOHCTaHTaHa.
Ta6nuna 1

No I, A U,B p, Om-mM%/m | TlapameTpsl
1 OAAMETP MIPOBOJHUKA!
2 d=...Mm
JUIMHA aKTUBHOM YacTH:
3 l=....™
1011 1b CeUeHUs
Cpeanee IIPOBOJIOKHU:
57 =t
BHYTPEHHE COMNPOTUBIICHUE




amrepMerpa
RA = ... A

6. CremaiTe BBIBO/I.

KoHTpoJbHBbIE BOIPOCHI
1.0T KaKuX BEJIMYMH 3aBUCUT AJIEKTPUUECKOE COMPOTUBIICHUE IPOBOJHUKA?
2. YkaxuTte GpopMyIty AJig pacdeTa COPOTUBIICHHUS 110 pa3Mepam MpOBOJHUKA.
3.0T KaKux BEJIMYMH 3aBUCUT yJIeTbHOE CONPOTUBIICHUE MPOBOIHUKA?
4. HazoBuTe METOBI M3MEPEHUN COTIPOTUBIICHUS ITPOBOTHUKA.
5. 3anumure GOpMynbl IS ONPENETCHUS] CONPOTUBJICHUS MPOBOJHHMKA B
TexHu4IecKkoM MeTojie? Kakne BeTuIrHbI U3MEPSIOT B ’TOM METoc?

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllMics BBINOJHSAET paboTy B MOJHOM OOBEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENIOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMAax, 00eCIeunBaIOLIUX
MOJlyuYE€HUE MPaBWIbHBIX PE3yJbTaTOB U BBIBOAOB; COOJIOAAET TPeOOBAaHUS MPaBUII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M AKKypaTHO BBIMOJHSET BCE 3alUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPAPHUKHU, BEIYUCICHUS; MPABUIHHO BBIMOIHICT aHAIN3
MTOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBIIOJHEHbI TPeOOBAaHUA K OLUEHKH «5», HO ObUIM
JOMYLIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyool OmMOKH W OJHOTO
HEeJo0YeTa.

— Omenka «3» cTaBHUTCA, €clii paboTa BBITOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONM YacTH TAaKOB, MO3BOJIIET TIONYYWUTh TNPaBUIIbHBIC pPE3yJIbTaThl H
BBIBOJIbI: €CIIM B XO/1€ TPOBEICHUS OIbITA U U3MEPEHUM ObLITN TOMYIIEHBI OIIUOKH.

— OueHka «2» CTaBUTCS, €cid paboTa BBINOJHEHA HE TOJHOCTBIO M 00BeM
BBIMIOJTHEHHOM dYacTh paboOT HE MO3BOJIAT CHeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOJI0ICHUS TIPOU3BOAMINCH HEMPABUIILHO.

JlaGopaTopHbie padoThI

JlabopaTtopHast paGora Ne 8
HccnenoBanue 3aBMCUMOCTH TeMIIEPATYPbl HUTH JIAMIIBI HAKAJTUBAHUS OT
HANPSZKEHUS Ha e€ 3a:KuMax
Henanb padorbl: IpU yCIOBHUSIX CBEYEHUS HUTH HAKAJIMBAHUS ONpPENEIUTH €€
TEMIIEpaTypy.



IIpuGopbl M NMpUHAAJIEKHOCTH: Jiamna HakanuBaHus 220 B Ha moacraske,
BosibTMETp 220 B, ammepmerp 1A, perynupyembiii uctoyHuk nutanus 1 — 220 B,
OMMETp, COCIMHUTEIIBHBIE IPOBOAA.

KparTkas Teopus

DKCIiepuMeHTalbHasl MpoBepKa Hanbojiee pacIpOCTPAHEHHBIX OBITOBBIX JIAMII
HaKaJlMBaHUs MOIITHOCTBIO 25, 40, 60, 75, 100 BT moka3biBaeT, 4TO UX CONMPOTUBIICHUE
B xojoaH0oM coctostHuu mpu 0 °C cocraBmser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBeTcTBeHHO. Torga OTHOILIEHHE
«rOPSIYEr0» COMPOTUBIIEHUS K «XOJOIHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpeareM oHO coctaBisieT 12,5. Jlammbel HakanvBaHUS
MoiHOCTHI0 100 BT ¢ 2010r. He BhImyCcKaroTCH.

B pesynbTaTe naMna HakaJIWBaHUA MPU BKIIOYECHUU PA0OTAET B SKCTPEMATIbHBIX
YCIOBUSAX TIPU TOKaX, KOTOPBHIEC TMPEBBINIAIOT HOMUHAJIBHBIA, 4YTO TPUBOJUT K
YCKOPEHHOMY M3HOCY HUTH HaKajla M MPEXKICBPEMEHHOMY BBIXOAY JIAMIIBI U3 CTPOS,
OCOOCHHO TIpU TPEBBIICHUSIX HaNpsHKEeHUsS B nuTaromiedt cetu. Ilociaegnee
00CTOATENILCTBO TIPH  JUIUTENIBHBIX TPEBBIIICHUSIX HAMNPSDKECHUS OTHOCHUTEIBHO
HOMHHAJIBHOTO TIPUBOJAUT K PE3KOMY COKPAIIICHUIO CPOKA CITY>KOBI JIAMIIBI.

Cpok ciry>K0bI JTaMITbl HaKaJIMBaHUS KOJEOJIETCS B IMIMPOKHUX MpEIeiax, IOTOMY
YTO 3aBUCHUT:

- OT KayecTBa COCAMHECHUN B DJICKTPOINPOBOJKE M CBETWIBHHUKE; . OT
CTAOMILHOCTH HOMUHAJIBHOTO HANPSIKEHUS,;

- OT HaJM4yusl WIM OTCYTCTBUSI MEXAHMYECKUX BO3JCUCTBUU Ha JaMily,
TOJTYKOB, COTPSICEHU, BUOpALIUA;

- OT TeMIIEpaTyphbl OKPY Karolel Cpebl;

- OT THUIMa MPUMEHEHHOT'O BBIKJIIOUATEJISI 1 CKOPOCTH HapacTaHUs BEJIMUYUHBI
TOKA MPHU MoJjaue MUTAHUS Ha JIaMITy.

[Ipr mpomomKUTEILHON paboTe JIaMIbl HaKaJWBaHHUS €€ HHUTh HakKalla IOJ
BO3JICCTBHEM BBICOKOHN TeMIIepaTyphbl HarpeBa MOCTEIIEHHO UCapsAeTCs, YMEHbBIIAACh
B IMaMeTpe, pBeTcs (Teperopaer).

Uem BeIllIe TeMIlepaTypa HarpeBa HUTH Hakajia, TeM OOJBIIE CBETAa M3TydaeT
nammna. [Ipu 5TOM HHTEHCHBHEE MPOTEKAET MPOIIECC UCIIAPEHUSI HUTH, U COKpaIllaeTCs
CpPOK CIyKObI jammbl. [loaToMy suisi jJamMn HakaJdWBaHUS YCTAHABIMBACTCS TaKas
TeMIlepaTypa HaKajga HUTH, IPH KOTOPOI obecreurnBaeTcsi He0OXoaumMasi CBETO0TIaua
JIaMITbl U OTIPE/ICJICHHAS TTPOIOIKUTEILHOCTD €€ CITY>KOBI.

CpenHsisi IPOAOKUTEILHOCTh TOPEHUS JIaMITbl HaKaJWBaHUS MPU PACUCTHOM
HanpsbkeHu He npebimaer 1000 gacos. [Tocne 750 yacoB ropeHust CBETOBOM MOTOK
CHIKaeTcsa B cpeaHeM Ha 15%.

JlaMIibl HaKaJIMBaHUS OY€Hb YYBCTBUTEIIBHBI JIA)KE€ K OTHOCUTEIHHO HEOOJIBIIIUM
MOBBIIICHUSIM HANPSHKEHUSI: TIPU MOBBIIICHUH HANPSXKEHUS BCEro Ha 6% CpoK CITy>KObl
cHmkaetrcss BaBoe. I[lo H»Toll mpuyMHE JIaMIbl HaKaJdUBaHMs, OCBEIIAIOLIUE
JIECTHUYHBIE KJIETKH, IOBOJBLHO YaCTO MEPEroparoT, TAK KaK HOUBIO 3JIEKTPOCETh MAJIO
Harpy>keHa 1 HalpsiKEHUE MOBBIIIEHO.

CoriacHO KJIACCHYECKOW 3JEKTPOHHOW TEOPUU METAUIMYECKHE IPOBOJHUKH
MMEIOT KPUCTALTMYECKYIO CTPYKTYPY. B y31ax kpuctaminyeckoi permeTk HaXoaaTCsl
MOJIOKUTENIbHBIC WOHBI, @ B IMPOCTPAHCTBE MEXKIYy HWOHAMH HMEIOTCS CBOOOJHBIE



n

AIIEKTPOHBI,  KOTOPbIE  COCTaBJIAIOT  '"AJNEKTPOHHBIA  ras",  3amoJHSIOUUN
KPUCTAJUIMYECKYI0 pemeETKy. CBOOOIHBIE 3JEKTPOHBI, Kak M MOJIEKYJIbl Tas3a,
COBEpUIAIOT Xa0TUUYECKOE OECIOPAIOUHOE JBUKEHUE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
temneparypbl. 1lpu 3TOM Kaxablii ONMCHIBAET CIOXKHYIO TPAaEKTOPUIO, MOJAOOHYIO
TPACKTOPUM MOJEKYJbl ra3a WIM YacTHIbl, COBEPIIAIOIIEH OpOYHOBCKOE JBH)KEHUE
(puc. 1).

BcenenctBue 6eciops104HOCTH TEIJIOBOTO JBUKEHUSI KOJUYECTBO 3JIEKTPOHOB,
JIBUKYILIMXCA B JIFOOOM HAIpaBJIEHUWH, B CPEHEM BCETJa PaBHO YUCIY 3JIEKTPOHOB,
IIEPEMEIAONINXCS B IPOTUBOIIOJIOKHOM HarpasieHuu. [loatoMy, B OTCyTCTBUH
BHEIIHETO TIOJNSl, CYMMAapHBIM 3apsii, MEPEeHOCHUMBI 3JIEKTPOHAMU B JIIOOOM
HAIIPaBJICHUH, PABEH HYIIIO, T.€. B METAJLIE HET HJIEKTPUIECKOro Toka. lIpu cozganuun
Pa3HOCTH IOTEHIMAIOB HA KOHIAX METAJUIMYECKOTO ITPOBOJHHUKA, B IMPOBOIHUKE
NOSIBJISIETCSL JIEKTPUUYECKOE MOJIe, IMOJ JIEUCTBHEM KOTOPOIO 3JIEKTPOHBI OOpETYT
YAaCTUYHO  YIOPSAOYECHHOE JBWKEHHE B  HANPABJICHUH, IPOTHUBOIIOJIOKHOM
HAIpPaBJIEHUIO NOJA (T.K. AIEKTPOHBI 00J1a/1al0T OTPULIATENBHBIM 3apsiioM). [loaTtomy
OpU HAJIMYUU BHEIIHEro NoJis (PaKTUYECKOE JBUIKEHHE SJIEKTPOHOB IPEICTaBISAET
co0oil cymMMy O€CNOpsIOYHOTO M YHOPSJOYEHHOTO IBMKEHHMM, YTO NPUBOAMUT K
NOSIBJIEHUIO IIPEMMYILECTBEHHOI'O HANPABJICHUS JBHKEHUA. KOIMYeCTBO 3JIEKTPOHOB,
JIBUKYILIUXCA MPOTUBOMNOJOKHO MO0, OynerT Oobllle KOJIMYECTBA 3JIEKTPOHOB,
[IEPEMEIIAIOIINXCST B HAIIPABJICHUM II0JA, CIENOBATEIbHO, BO3HUKAET IIEPEHOC
JJIIEKTPUYECKOr0 3apsa B HaIPaBICHWM, IPOTUBOIIOIOKHOM IO, KOTOPBIM U
Ha3bIBAIOT 3JIEKTpUYECKUM TOKOM. Ha puc.10 mpeacTtaBieHa TpaeKTOpHUS JABUKEHUS
AIIEKTPOHA B MMPUCYTCTBUU DJIEKTPUUECKOTO MOJIS.

[Ipr Hanuuuy MONS HA KaXKIbIM JJIEKTPOH NEWCTBYET CWJIa paBHAs €U, NOA
JNEWCTBUEM KOTOPOM DIIEKTPOH ABMKETCS YCKOpEeHHO. [Ipn cBoeM ABHKEHHUU 3JIEKTPOH
CTaJKMBACTCA C HMOHAMM KPHUCTAJUIMYECKOW pEIIETKH. B MOMEHT ynapa 3JEKTpOH
OTJAeT 4YacTh WIH BCIO DHEPrur0 moHam. Ilocie 3Toro cHoBa moj IEUCTBUEM CHII
IIEKTPUYECKOrO IIOJISI YCKOPSIETCSA, YBEIWYMBACT CBOIO CKOPOCTH M CHOBA IpPH
CIIEAYIOIIEM COYAAPEHUU C MOHOM OTHAET CBOIO DHEPTUI0 OCTOBY KPHUCTAJUIMYECKON

Ny
Al

Puc.1. TpaekTopusi ABMKEHUS DJEKTpOHA: a) 0e3 Mmojisi; 0) B AJICKTPUUECKOM
0JI€ HAIPSKEHHOCTHIO E.

OHeprus, nepefaHHass MOHAM KPUCTAUIMYECKOW PEIIETKH, MPEBpallacTcs B
SHEPruI0 OeCHopsAAOYHOr0 KOJIeOATeNbHOTO IBM)KEHHS HOHOB, T.€. B TEIJIO. OTH
CTOJIKHOBEHHS MPUBOJAAT K 3aTPYAHEHHUIO HAIPABJICHHOTO JBUKEHUS 3JEKTPOHOB, K
CO3aHUI0 cONpOTUBIEHUS. C TOUKM 3pEHUS KIIACCUYECKOM 3JIEKTPOHHOW TEOpUHU JBa
daktopa: 1) ywacTue DIEKTPOHOB B XaOTHYECKOM [BIDKCHHMH (HaApsay C
HaIlpaBJIEHHbIM) U 2) HAINYUE COYJAPEHUIN IEKTPOTEN C MOHAMHM KPUCTAILNIMYECKON



1.

2.

pPELIETKM BOCHPUHUMAETCS KAaK AJIEKTPUYECKOE CONPOTHUBIIEHHE IPOBOJHHKA
AIIEKTPUYECKOMY TOKY.

C yBenuueHueM TemIepaTypbl BO3PACTAET CKOPOCTh XaOTUYECKOTO JIBUIKEHUS,
a TaKXe 4YHUCIIO COYIAapEHUH 3JIEKTPOHOB, UTO JAODKHO INPHUBECTH K YBEIMUEHUIO
COIPOTHUBIIEHUS POBOIHUKA.

OKCIEpUMEHTAIBHO ~ YCTAHOBJEHO, 4YTO  JJIs  METAVIOB  YBEJIMUYEHUE
COIIPOTHUBIICHUS C TEMIIEPATYPOI BbIPAkKaeTCs 3aBUCUMOCTBIO:

R, =R,(1+ at) (1)

rne Ro — comporusnenue mnposogHMka npu Ttemmepatrype 0°C, Ry —
CONPOTUBJICHUE MPOBOJHHUKA TpU Temieparype t, — Tepmuyeckuii korduueHt
CONPOTHUBIICHUS JTAHHOTO METajla, OH TMOKA3bIBAET HA KAaKyl 4YacThb W3MEHSETCA
COIIPOTHBJICHHE POBOIHKKA IpH Harpese ero Ha 1°C. YV uucThIX METaIoB mopsaKa

107 1/ I'PAaAyC |y crutaBoB MeHblIe. Y BoJb(ppama, U3 KOTOPOrO M3rOTOBJIEHA HUTH
uccneayemoit namnsl 4,8-103°C 1.

N3 popmynsl (1) MOKHO ompenenuTh TEMIEPATYPY PACKaJEHHOW HHUTH, €CIU
M3BECTHBI €€ COMpPOTHUBIIEHUE R Ipu 3TOi TeMIiepaType U COnmpoTUBIIEHUE HUTH Ro mpu
temmneparype 0°C:

t _ Rt_Rﬂ
R (2)

IHopsinok BbINOJHEHHS PadOThI

Homunanbnas [Hanpsbxkenue Temmne-
pomocts U, B Cua MOIIHOCTh Comnporusrenne b0 P
No JIaMIIbI, TOKA B ’ P HaKaJia
P B noTpebisemMas [HUTH Hakana R,
onbITaj-, bT ImamIie N t,
imamrmion P, Bt |Om
I, A 0
C

N3mepbTe 3EKTPUYECKOE COMPOTUBIEHUE HUTH JIAMIIbl HAKAIMBAHUS [IPU KOMHATHON
TEMIIepaType ¢ TOMOIIBIO OMMETPA.
Cobepute 31eKTPUUECKYIO LIENb COTJIACHO CXEME:



Puc. 2. Cxema yCTaHOBKH

2. Boruncnure 3HaueHue Ry 3leKTpUUEeCKOro COMPOTUBIICHUS HUTHU JIAMITBI
npu 0 °C. Tepmuueckuit KOIQPUIMEHT o DIEKTPUYECKOIO COMPOTUBICHUS
BOJIb(pama Ipu 3HAYCHUSIX TeMIiepaTypsl, 0au3kux k 0 °C, paBeH npuMepHO
4,8-103°C1,

3. [Toaxat0unTE YCTAHOBKY K MCTOYHUKY MHUTAHMS, COOMIOAAs MOJIAPHOCTb.
W3mepbTe crily TOKa B €U IPU pa3HbIX 3HaYeHUsIX U Ha KOHIIAX HUTHU HAKAJIWBaHUS
JamIbl OT MUHUMAJIbHOTO CBEYEHUS JO MAaKCUMAaJbHOTO. BhluncInuTe 35IeKTpHUUECKOe
CONMPOTHUBJIEHUE Rt HUTHU TaMITbl B HATPETOM COCTOSTHUU:

Rt:?

4. [To HaliIeHHBIM 3HAYEHUSIM JIEKTPUYECKOTO COMPOTUBICHUS HUTHU Jamibl Ro,
Rt ¥ M3BECTHOMY 3HAYEHHIO TEPMHUYECKOro KoO3(p(ULHEHTa SIEKTPUUECKOIO
COINPOTHBIIEHUS] BOJb(ppaMa BBIYMCIUTE TeMIeparypy t HUTH JaMibl 1o Qopmyre
_ Re—Ry
N @Ry |
S. OuennTe TpaHMIBl NOTPENIHOCTENM W3MEpeHuW. Pe3ynbpTaTbl W3MEpeHud H
BBIYKCIICHUW 3aHECUTE B OTYETHYIO TaOIUILy.
6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIIEpaTypbl HUTH HAKaJUBAHUS OT
HaIpsDKEHMS Ha €€ 3aKUMax.
1. CruemaliTe BBIBOJI.

KoHTpoJibHBbIE BONPOCHI

1. [ToueMy DSIEKTPUYECKOE CONPOTUBICHUE METAIOB  3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE MCTOYHHMKHA NOTPEIIHOCTEM HU3MEPEHUU B JaHHOM
AKCIIEPUMEHTE?

3. [Touemy B naHHOUM paboOTe JIEKTPUUECKOE COMPOTUBICHHE HUTHU JIAMIIbI
Opy KOMHATHOM TeMmmeparype MOXKHO CUMUTaTh MPUOIU3UTEIBHO paBHBIM €€
AIEKTPUYECKOMY conpoTuBIIeHUIO nipu 0°C?

KonTtpommmpyembie komnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouenku:



— OneHka «5» CTaBUTBCA, €CIHM YYAIIUKCA BBIIOJHIET padOTy B IOJHOM O0BEME C
COONIOIGHUEM  HEOOXOAMMOM  IMOCJIENOBAaTEIbHOCTH  IIPOBEJIEHUS  OIBITOB U
U3MEPEHM;  CaMOCTOSITENIbHOM  pPAallMOHAJIBHO  MOHTHPYET  HEOOXOAHUMBIE
00Opy/10BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMAaX, 00E€CIEUMBAOLINX
NOJlyuYE€HUE MPaBWIbHBIX PE3yJbTaTOB U BBIBOAOB; COONIOAAET TPEOOBAaHUS MPaBUI
0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJINLbI, PUCYHKH, YEPTEKH, IPAPUKHU, BHIYMCICHUS; PABUIBHO BBINOIHIET aHAJIN3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIHM BBIIOJHEHBI TPeOOBAaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHbI JIBa-TPH HEJAO04YeTa, HE Oojee OAHOM HerpyO0oil OmMOKM W OJHOTO
HEJ04YeTa.

— OneHka «3» cTaBHTCA, €cilu padoTa BBIIOJHEHA HE IOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, IO3BOJIAET IOJYYUTh NPABWIbHBIE PE3YNbTAThl U
BBIBO/JIbI: €CJIM B XO/1€ IIPOBEJICHUS OIbITA U U3MEPEHUM OBLIIN TOMYIIEHBI OIIUOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBINOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJITHEHHOM dYacTh paboOT HE MO3BOJIAT CHENaTh IpPAaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

JlabopaTopHbie padoThI

HNucTpykuuonHasi kapTa K JijabopaTopHoii padore Ne 9

Tema 3anaTus: onpenenenue KII/I anexrpuueckoro HarpeBaTens BOJBI.

Meab 3aHATHA: HAYUYUTBCS, OKCIEpUMEHTAIbHO  onpeaensats  KIIJ]
AIIEKTPUYECKOT0 HArpeBaTes BOIBI.

Ilepen HayajioM 3aHATHA Heo0XoauMO 3HATh: 4yTo Takoe KII/[ TemmoBoro
JIBUTATEJIS, TI0 KaKOW (JOpMyJie OH PacCCUMUTHIBACTCSI.

Ilocie oxoHYaHMsA 3aHATHS HeoO0X0AMMO yMmeThb: paccuuThiBaTh KIIJ]
AIEKTPUYECKOTO HArpeBATEIS BOJIBI.

OobopynoBanme: xkoMmnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Copnep:xanue u Teopus.

MouiekyJibl COCTOSIT U3 aTOMOB TO €CTh JJISI TOTO YTOOBI Pa3JEIUTh MOJIEKYJIbI
Ha aTOMbl HAJO OCJIa0UTh CUJIY MPUTSKEHHs aTOMOB M BBIOJHUTH paboOTy TO €CTb
notpaTuth 3Hepruto. [Ipu oObenMHEHWH aTOMOB B OOpPa30BaHHUU MOJIEKYJ DHEPIHs
OTZEIIAETCS.

[Ipu cropannu TOMIMBA OTHAEISIETCS OSHEPTUA. 10n1uU80M HA3BIBAECTCS TOpHOYEE
BEIIECTBO, HCHOJIb3yEMOE B KA4EeCTBE HCTOYHMKA TMOJYYEHHS TEIUIOTHl B
DHEPreTUYECKUX, MPOMBIIUIEHHBIX U OTOMMUTEIbHBIX YCTaHOBKax. B 3aBUCMMOCTH OT
TUNA PEAKUMM, B pe3yJibTaTe KOTOPBIX BBIACIAECTCA TEIUIOTa W3 TOIUIMBA,
pa3nyaloT opeanuyeckoe u si0epHoe monaueo.



B oprannueckux TOIIMBaX TEIUIOTA BBIACISIETCS B PE3YJbTaTe XUMUUECKON peaKiuu
OKHCJICHHS €r0 TOPIOYMX YACTEN MPU YYACTUH KHUCIIOPOJA, a B SIAEPHBIX TOILIMBAX — B
pe3yJbTaTe pacrnaja ASJICHUs siIep TSHKEINbIX 3JIEMEHTOB (ypaHa, ITyTOHUS U T.1.).

Knaccudpukanys  opraHM4ecKMX  TOIUIMB IO  arperaTHOMY  COCTOSIHHIO.
Tomnuso ArperaTHO€ COCTOSIHUE
TBepaoe PKnnkoe ["a3000pa3Hoe
[IpupoaHoe JlpoBa, Top(, Oypsie Hedts [IpupoiHbIii ra3

11 KaMCHHBIC YT'JIN,
AHTpAUT, TOPOYUC
CJIQHIIbI

lckyccTtBeHHOE | J[peBecHbIN yroib, Ma3syT, KepocuH, ["a3b1 HETsIHOM,
ITOJTYKOKC, KOKC, O€H3MH, COJIIPOBOE KOKCOBBIH,
YIOJIbHBIE U MAacJo, ra3ouib, TE€HEPATOPHBIN,
TOp(sTHBIC OPUKETHI MEYHOE TOIIMBO JIOMEHHBIH, Ta3
MMOA3EMHOM
razopuKauu

N3mepenne KIIJ ycTaHOBKM C 3JIEKTPUYECKUM JBUTaTesneM. Bbl moMHUTE, YTO
KIIJI (xoadduiment mnosie3HOro AEUCTBUSI) HA3BIBACTCA OTHOIICHHUE TOJE3HOMN
paboTHI K TIOJIHOM pabOTe, BRIPAXKEHHOE B MPOIEHTAX:

rl.:QH / A31 (1)
rae rae A3 — pabota ToOka B BOJJOHarpeBarese 3a BpeMs T- onpeaensercs no Gopmyse:
A3=1-U—r, (2)
rae QI —KOJIMYECTBO TEIJIOTHI, KOTOPOE TOIIJIO0 HA HarpeBaHWe KaJopuMeTpa U BOIbBI
B HEM OT TEeMIIEpATYpPBhl t1 4O TEMIIEPATYPHI to!
Qu=cymy (t2— 1) + cemye (t2 — 1) (3).

[Tocne moacranoBku (2) u (3) B hopmyny (1), momyuum 3HaueHUE

Onpepenexue Kl anekrpuyeckoro
HarpesaTens BoAbl
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Onucanue yCTaHOBKH
BUPTYaJIbHOM
JIa0opaTopHOil padoThI

DKcnepuMeHTaIbHAs
YCTAaHOBKA TPEACTaBICHA



HAa pHCYHKE. B 1mpaBoM HIKHEM yIJdy TMpPEACTaBIE€HA I[aHENIb «IIapaMETPhI
KaJOpHMETPa» BHIOOP MacCy KaJoOpuMeTpa M MacCy BOJbI, KOTOpas OyJeT B HEM.
[Tanenp: «Marepuwal KaloOpuMeTpa» - IS BBIOOpa MaTepuana: Meib, allOMHHHM,
CTallb, JKeJe30. Bplllle ecTh IaHelb «ImapaMeTpbl BOMABD), TJAE MOXHO BBIOPAThH
HAYaJIbHYI0 TEMIIEPaTyPhl BOJIBI K €€ 00BhEM.
CieBa maHelb «IapaMerpa TOKa B DJIEKTPUUECKON LEMn», 0Jaroaapsi KOTOPOH MOXKHO
BBIOpaTh HAMPSHKECHUE, KOTOPOE CO3/1aeT HCTOYHUK TOKA. C MOMOIIBIO KHOIKH «ITYCK)
HAYHETCS IPOIECC HarpeBaHHWE BOJLI B KaJOPUMETpPE, JOXKIABIINCH, KOTIa
TEMIIEPaTypa JOCTUTHET TEMIIEPATyPhl KHUIIEHUS (TEPMOMETP PACIIONOXKEH CIIEBa )C
IIOMOIIBI0 KHOIKM I1ay3a MOKHO OCTAaHOBMTH IIPOIECC U 3apUKCHPOBATH BPEMS,
IIOKA3aHHOE B KpalilHEM HIKHEM IIPaBOM YTIIy.
Vcnone3yst IPEACTABICHHYIO YCTaHOBKY, JOCTHTA€TCs I€Ib  ITOCTAaBJIIEHHOM
n1abopaTopHOI PabOTHI.

Ils1aH BbINOJIHEHHUS Pa0OThI
1. IMepetiguTe mo ccpuike https://www.youtube.com/watch?v=6PIvTC3-ObE
IPOCMOTPUTE BHUACOYPOK KOTOPBI IOSCHHUT, KakuM 0Opa3oM  IPOBOIUTCS
JaboparopHas paboTa B peaibHbIX YCIOBHSIX.
2. Iepeiiaute mo cewiike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBIIOJIHANTE II0CJIEN0BATEIBHOCTD JEHCTBUM, OIMMCAHHBIX HIKE.

1. 3apanue. Paccuumaiime KII/] snexmpuueckozo nazpesameis 600l
1. 3anmycTUTh BUPTYAJIBHBIA CTEH]T
2. BpiOpaTh BeIIECTBO, U3 KOTOPOrO0 M3TOTOBJIEH KAJIOPUMETP, €ro Maccy U O0BEM
BOJbI B COOTBETCTBHM C HOMEPOM BapHaHTa, COBMNAJAIOLIEM C IMOCienHend nudpoil mo
CIIUCKY TPYMIIbI, OH HAXOJAUTCS B KOHIIE IOKYMEHTA.
3. BbiOparh (IIpOM3BOJIBHO) HAYaJbHYIO TEMIIEpaTypy BOJbI M HaIpsHKEHUE Ha
HMCTOYHUKE TOKA.
3 3HayeHus BCeX M3MEPEHHBIX (3aJJaHHBIX ) BEJIMYMH 3aITUCaTh B TAOIHILY.
4 Kuonkoit «I[TYCK» Hauath HarpeBaHue BOJAbI U IPEKPATUTH €T0, HA)KAB HA KHOIIKY
«ITAY3A» mnpu pocTwkeHUM TeMmrepaTypbl kumneHus. [lpu HeoOXxomumocTH
MOBTOPEHUS SKCIIEPUMEHTA BOCII0JIb30BaThCsl KHOMKON «CBPOC).
5. 3anucaTh B TaOJIMIly BpeMsi HArPEBaHMsI M KOHEUHYIO TEMIIEPaTypy BOJIBIL.

BemectBo 3HauyeHune nucatb 0e3 okpyrJenus!!!
KaJIOpUMETpPa
Y nenbHas VY nenbHas
TEMI0EMKOCTh TEIIOEMKOCTh BOJIBI Cg ,
BEIIECTBA Jx/ (xr- °C)
KaJIOpUMETpPA Cis
JIx/ (xr- °C)
Macca kanopumerpa O6bEM BOMIBI V, 1T
MK, KT
Cuna toka I, A Macca BoJBI Mg, KT
Hanpsoxkenne U, B Havanbnas
temreparypa t 1, °
C
Bpemsi HarpeBaHus Koneunas




T, C temneparypa tz, o C

6. BeInoJIHUTE BBIYHCIICHHUS.
7. B BBIBOJIE YKOKUTE MOJTYy4YEHHBIN pe3ysbTaT usMmepenus KII/I.

KoHTpoJsbHBIE BONIPOCHI

1. Kakoe konudecTBO TeIIOTHI Qy, paccesioch B OKpYsKaromlyro cpeay? CKOIbKO
MPOIICHTOB COCTABJIAET 3TA BEJIMUYMHA OT KOJIMUECTBA TEIJIOTHI, BBIJICIUBIIETOCS B
HarpeBaTelIbHOM AJIEMEHTE?

2. U3menurcs nmu KII/[ HarpeBaTens, €Ciu yBEIUYUTh BpeMsl HarpeBaHus (Hampumep,
1o monyyaca)? Ecnu ga, To kak? OTBeT 000CHYHTE.

HauvanpHnbie JAaHHBIC I10 BApHaHTaM K 3aJdHUAIM

['pynna BemectBo Macca kanopumerpa | O6bEM BOIbI
KaJIOpUMETpa
1 JKEIe30 0,2 kr 271
2 AJTFOMHMHHIN 0,2 xr 11
3 MeIb 0,2 xr 21
4 CTalb 0,2 kr 21
5 JKENe30 0,4 xr 271
6 AJTIOMUHHI 0,4 xr 1 n
7 MeEJlb 0,4 xr 11
8 CTajlb 0,4 xr 1 n
9 JKENe30 0,5 xr I n
0 aJIFOMUHUI 0,5 xr In

Kontponupyemsie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTHCSA, CCIIM YYAIIUKUCS BBITTOJHICT paOd0Ty B IMOJTHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  TOCJIEI0BATEILHOCTH  IPOBEJCHUS  OINBITOB U
U3MEPCHUIL; CaMOCTOSTEIbHOU paIoHaJIbHO MOHTHUPYET HEOOXOINMBIE
000OpyZIOBaHUE; BCE OMBITHI MPOBOJAUT B YCIOBHUSX U PEXKHMaX, 00ECIECUNBAIOIINX
MOJIyYCHUE TPaBUJIBLHBIX PE3YJbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS TMPaBUI
0e30macHOCTH TPyJAa; B OTUETE MPaBUJIBLHO M aKKypaTHO BBIMOJHSIET BCE 3arluCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TPA(UKH, BHIYUCICHHS; TPABUIILHO BBITIONHSAET aHAIH3
IIOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIEeHbl JBa-TPU HeJoueTa, He OoJjiee OaHON HerpyOod OHIMOKM M OJHOTO
HeJ0YeTa.




— Ouenka «3» cTaBUTCA, €clu paboTa BBIIOJHEHA HE MOJHOCTHhIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, I03BOJIAET IOJYYUTh NPABWIbHBIE PE3YNbTAThl U
BBIBO/JIbI: €CJIU B XOJI€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYIIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJJTHEHHOM 4YacTh paboOT HE MO3BOJIAT CHENaTh IPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIIEHUS, HAOJII0/IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

JlaGopaTopHbie padoThI
JlaboparTopHas padora Ne 10
JKCIMEePUMEHTATBHOE ONpeae/ieHre yIeJbHOIr0 CONMPOTHBJICHUS MPOBOJIHUKOB

Leab padoTbl: onNpeneauTh CpeHEE 3HAUCHUE TEMIIEPATYpHOTo Ko3ppuuueHTa
CONPOTHUBJICHUS MEAMU.

I[IpubGopbl U NMPUHAAJIEKHOCTH: NPUOOpP IJs ONpPENENCHUs TEMIIEPAaTypHOIrO
ko3 uIeHTa CONPOTHBIECHHS  METasIoB, BbiOpamutens BC-24M, Habop
IIPOBOJTHUKOB, AaAMIEPMETP, BOJBTMETP, TEPMOMETP TEXHHUYECKHUH, KOMIUIEKT
IIPOBOJIOB.

KPATKASA TEOPUSA
XapakTepUCTUKON NPOBOMAIIMX CBOWCTB Marepuana NPOBOAHUKA SBISIETCA
YAEIBbHOE COMPOTUBIIEHUE, T.€. COIPOTUBIICHUE ITPOBOJHUKA, UMEIOLLIETO TIONIEPEYHOE
CEUCHME, PABHOE EAWMHMIE IUIOIIAJW, W JJIMHY, PaBHYK €IUHHUIE JIMHBL Ecin
TIPOBOJHUK C Y/CNBHBIM CONPOTUBICHHEM [ MMeeT 1o Beeil mmHe | onmmakoBoe

CeueHue S, TO €ro CONPOTHUBIICHHUE MOKET OBITh MOACUYUTAHO 110 POpMyJIe

| (1)
R= pg
y}leHBHOC COIIPOTHUBJIICHUC ITPOBOJHHUKA 3aBHCHUT B O6H.I€M ciIydac OT MHOT'HX
(bakTOpOB: TeMIepaTypbl, MEXaHUYECKHX Ie(hOopMaIHii, HAMPSHKEHHOCTH MarHUTHOTO
nojs1, B KOTOPOC TIIOMCIICH IMIPOBOJHHMK, MW T.II. OTH 3aBUCHUMOCTH IIHUPOKO
HCIIOJIBb3YCTCA B I/ISMepI/ITeJIBHOﬁ TCXHUKEC U aBTOMATHKC.
3aBUCHMOCTb COIPOTHUBJICHUS OT TEMIIEPATYpPbl B OOIIEM BHIC MOXET OBITh

BBIPAYKEHA MHOTOYJIEHOM
_ 2 2
R, =Ry [1+a(t —to) +B(t; —tp)* +...] (2)
rie O ¥ B - cpenHuMe 3HAYEHMS TEMIIEPATYPHBIX KOX(POHUIMEHTOB, ONMpPENENAEMbIX
OIBITHBIM IIyTEM, Rto u Rti - conpotuBienus npu HauaibHoil (1y) u koneunoit (1;)

Temrneparypax. B HeOOnbIIMX WHTEpBajlaX HM3MEHEHHs TeMmIepaTyp 4acTo ObIBaeT
JOCTATOYHBIM TIPHU pacyeTe OrPaHUYUTHCS ABYMsI WieHaMu psiaa hopmyssl (2). B atom
ciydae (opmyIia Juist ONpeaeIeHNs COMPOTUBIICHUS UMEET BHL:

R, =Ry [1+ ot —to)] ®3)

3HaueHUsS O HE SBJISIIOTCS IIOCTOSHHBIMH M HW3MEHSIOTCA C H3MEHECHHUEM



TEMITepaTyphl, OTHAKO B HEKOTOPBIX TEMIIEPATYPHBIX HHTEPBaAIaX 3TOT KOIPPHUITUEHT
MO>KHO XapaKTEPH30BaTh CPEIHUM 3HAUCHHEM TeMIIEpaTypPHOT0 KO3 PHUITUEHTA.
[Ipumensiembiii B pabore mnpubop (puc. 1) s
OmpeNeeHUs  TeMIeparypHoro KodpduiueHta Meau 3 5
cocrour u3 karymku 1. Karymka mnpencrapiser coOoif [ /T]]II
\

KApTOHHBIA Kapkac 2, Ha KOTOpPbIA HAMOTAaH MEIHBIN IIHI]

IIPOBOJ C JIAKOBOU u3osAnuen. KoHIbI IpOBOIA BEIBEICHBI K -
3aKMMaM 3, YCTaHOBJICHHBIM Ha IIJIACTMAaCCOBOM KOJIOZAKE 4. 4
B oT1oli KOnomke 3akperieHa CTEKIIsSHHAs MpoOWpKa, B

KOTOPYIO BCTaBJIEH Kapkac Karyllku. CBepXy B KOJOIKE \\
UMEETCsl OTBEPCTHE S5 Uil TEPMOMETPA, H3MEPSIOLIErO N2

TemnepaTtypy Kkarymku. [IpuGop mnomemaroT B cocyn ¢
BOJOM. B cocyme wumeeTcs dSIeKTpUYecKas Coupainb C S
BBIBEJICHHBIM HaBepXx KJIEMMaMH. [Toacoenunus N1
JIEKTPUYECKYI0 CHUPAJIb K HMCTOYHUKY TOKa, HArpPEBaOT N\
BOAY B COCyA€, NEPUOJUYECKH CUNTHIBAS IOKA3aHMUS
TEPMOMETpPa U  U3MEpAs OMMETPOM  CONPOTHUBIICHUE \__/
KaTyLIKH.

Puc. 1

HOPAAOK BBIITOJIHEHHUE PABOTHBI.

JKCnepMMeHTanbHoe onpeaeneHne TeMmnepaTypHoro
KoadpdpuumMeHTa CoONnpoTUBIEHNA NPOBOAHNKOB

°oF og Mare|i.
NPOBOAHVKQ
=100
= _ Megb
g.- 90 _* ANOMUHKIIA
; 80 __ BONLGPam
= 70 _ CBUHel,
é‘ 60 _.cepebpo
= 50
£ 40 Napamerpe!
= 30 npouecca
{: 100 : li= 044 A
= 10 M o= [ = ¢
= 20 = 822 ‘Cc

1. IlogroroBbTe B TETpaau TaONMILy ISl 3alKUCH PE3yJIbTaTOB HU3MEPEHUH U



BBIYUCJICHUI.
Tabauya

N TUB t;, |loA|R A1, co | Ry, | o, a,
1 1
/o Co Om Om rpan rpajn

2. 3aneiite B cocya BOAy Ha 2/3 BBICOTHI cocyla. BHMMaHue: 3amuBasi BOJIy B
COCYJl, MPUMUTE MEPBI K TOMY YTOOBI BOJIa HE MOMajia BHYTPb MPOOUPKH.

3. BcraBbTe B MpoOUpKy TEPMOMETP.

4. BpDKIaB HEKOTOPOE BpeEMs, IOKa BBIPOBHSIOTCS TEMIIEpAaTypa BOIBI H

KaTyIIKK prOopa, 3aluIInTe oKa3aHus tepmomerpa .

5. H3meppre C momoOIIbIO amiepMerpa cuily Toka lg u paccuuraiite
COMPOTHUBJICHUE KATYIIKU Rto MOJIb3YACh 3aKOHOM OMa, W 3alUIINTE Pe3yJIbTaThl B

Ta0JIuUILy.

6. IlonkmrounTe criMpalib K HCTOYHUKY TOKA M YCTAaHOBUTE HANpshKEHHE He Oosiee
5B.

7. Crmenute 3a TOBBIMICHHEM TeMIlepaTyphl KaTymku. Korma temmeparypa

KaTymkd okaxercs kpatHoir 10 T.e. 1;=30, 40, 50 C° usmeppre cuiy TOKa H
paccuMTaMTe COIPOTUBIICHUE KATyIIKHA. Pe3ynpTarsl W3MEpPEHHM 3aluIlIuTe B
Ta0IuUILy.

8. Mcmonb3ys pesynbTaThl IepBoro ombita M Tpex nocienyromux (L, R)

BBIYHCIIUTE IS KaXXJOTO OIbITa 3HAY€HHWE TeMIlepaTypHOro Koddduimenta
COTPOTHUBJICHUSI MeH 10 popmyie:

Ry — Ry,
1
KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).
9. Haligute cpeaHee 3Ha4€HHE TEMIIEPATYPHOTO KO3PPUIIMEHTA COMPOTUBICHUS

Meau oL .
10. Haueprtute rpaduk 3aBucuMoctu R ot temneparypsi t (B Macmra6e).

KOHTPOJIBHBIE BOITPOCBHI

1. Yro Ha3wIBacTCs TEMIIEpaTypHBIM KOA(D(UIIMEHTOM COIPOTHBICHUS?

2. YaenbHas MPOBOAUMOCTb TMPOBOAHUKA. DH3WUECKUN CMBICT, €IUHHUIIBI
MU3MEPEHUS, OT YETr0 OHA 3aBUCUT?

3. KakoBa 3aBHCHMMOCTb  yACIHHOTO  CONPOTHBJICHUS IPOBOJHHUKA  OT
TemnepaTtypbl? Uem XapakTepu3yeTrcs 3Ta 3aBUCUMOCTh?

4. TemnepatypHblii K03hUITUEHT conmpoTHBIEHU. UTO OH XapakTepusyeT, OT
Yero OH 3aBUCUT. B kakux eauHuiiax uamepsiercs’?

5. 3aBUCHUT JIM CONPOTHUBIICHUE MTPOBOJHUKA OT TemIiieparypbl? Ecinu 3aBUCUT, TO



KaKoBa 3Ta 3aBUCUMOCTh? OOBSICHUTD (PU3HUUECKUN CMBICI 3TOTO SIBJICHHUS.

6. Kak n3MeHHUTCSI CONPOTUBIICHHE MPOBOJHUKA C MOBBIIICHUEM TeMIIEpaTypbl U
nouemy? MaremaTuyeckoe U rpaduyeckoe n300pa’keHrue 3TOM 3aBUCUMOCTH.

7. CpaBHUTb 3aBUCUMOCTh HW3MEHEHHS  COINPOTHUBJICHHUS  METALTUYECKUX
MPOBOJTHUKOB U 3JIEKTPOJUTOB OT TemrepaTypbl. OOBIACHUTH (DU3UKY SIBICHUH,
MOPOKIAOIINX ITY 3aBUCUMOCTb.

8. OnucaTp MOCIENOBATEIBLHOCTh JIEUCTBUIM ONpeAeieHus TeMIlepaTypHOn
3aBUCHUMOCTH COINPOTHUBIICHUS B XOJI€ BBIMIOJHEHUS JIaDOPaTOPHOI pabOTHI.

9. UsmennuTcst 1M TeMIepaTypHbI KOA(h(HUIIMEHT COMPOTUBICHUS, €CIU
ONpENENATh €ro MO YIEIbHOMY COINPOTHBICHHIO, & HE IO HU3MEpAEMOMY
COIIPOTHUBIICHUIO?

10.3aBucuT 1 TemmnepaTypHbId KOd(PGUIMEHT COMPOTUBICHHUS OT MaTepuaia
CONPOTHUBJICHUS.

11 .B yeM ¢usnueckuii cMbICI CONPOTUBIEHUS MNpoBoAHHKA? OT Yero OHO
3aBUCHUT?

12 . Hanummre 1 00BICHUTE MaTeMaTUYECKYI0 3aBUCUMOCTH COMPOTHUBIICHUS OT
MaTrepualia i pa3MePOB COMPOTUBIICHHUS.

Kontponupyemsie komnerenuuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OneHka «5» CTaBUTBCA, €CIHM yYaIlUKCS BBIMIOJHSIET padOTy B MOJHOM OO0BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHU;  CaMOCTOSITEIbHOM  pallMOHAJIBbHO  MOHTUPYET  HEOOXOJMMBbIE
000pyZI0OBaHUE; BCE OMBITHI MPOBOAUT B YCJOBHUSAX U PEXHUMaX, 00ECHEUUBAIOIINX
MOJIyYeHHE MPaBUIIbHBIX PE3YyJbTAaTOB U BBIBOJIOB; COOJIOJAET TPEOOBAHUS IMPaBUI
0e30MacHOCTH TPyJa; B OTUETE MPaBUJIBHO M AKKypaTHO BBINMOJHSET BCE 3aluCH,
TaOJIUIbI, PUCYHKH, YEPTEKU, TPAPUKH, BEIYUCICHUS; TPABUJILHO BBITIOIHSIET aHAJIN3
MTOrPEMTHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIHM BBIIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JOMYIIEHbl NBa-TPU HeJoueTa, He Oojiee OJHOW HEerpyool OmHuOKH U OJIHOTO
HEJ0YeTa.

— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO O0BEM
BBITIOJTHEHHOM YacTW TaKOB, IO3BOJIAET TMOJYyYUTh MPaBWIbHBIE PE3YJbTAaThl U
BBIBOJIBL: €CJIM B XOJI€ TIPOBEJICHUS ONBITA U U3MEPEHUM OB JOMYILIEHBI OIINOKY.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBINIOJIHEHHOM 4YacTH pabOT He MO3BOJISAT CHeNaTh MPaBUIIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHMSI, BBIYUCICHUS, HAOMIOIEHUS TPOU3BOAMINCH HEPABUIIBLHO.

Tema 3.3. DjiekTpHYeCKHil TOK B Pa3JHYHbIX Cpeaax

YcrHblii onpoc (YO)



1. Kakue ObIBaloT BemecTBa MO THIY MPOBOJAUMOCTHA DJIEKTPUYECKOTO TOKa?

Onpenenenue.

Kaxkwue BeliectBa OTHOCSTCS K MOJIYITPOBOJHUKAM?

Kaxas cBsi3b CyliecTBYeT B MOTYNPOBOIHUKAX ?

Kaxkue noaBm>xXHbIe HOCUTENHN 3apsJI0B UMEIOTCS] B YUCTOM MOJIYITPOBOJHUKE?

Uto mpou30MAET IpU BCTPEUE JIEKTPOHA C IBIPKOM?

Kaxkue nocutenu 3apsiia SBisIFOTCS OCHOBHBIMH B TIOJTYPOBOAHUKE C aKIIEITOPHOMN

IPUMECHIO, 8 KAKUE B TIOJIYIIPOBOJHUKE C JOHOPHOU MPUMECHIO?

7. Kak mo-apyromy Ha3bIBalOTCS TOJYMPOBOAHUKUA C JOHOPHBIMH M aKIIEHTOPHBIMU
npuMecsiMu?

8. Kak oOpasyercs p-n-nepexon?

9. Kakoit mepexo Ha3bIBAIOT MIPSMBIM?

10.Kak ycTpoeH moaynpoOBOTHHKOBBIA THOA?

11.M3 4ero cOCTOUT TPaH3UCTOP?

12.Yr1o Takoe Bakyym?

13.YTo Takoe TepMOIIIEKTPOHHAS SMUCCHA?

14.YcTpoicTBO M MPUHIIMI Pa0OTHI BAKYYMHOTO JHO/IA.

15.BonpTammnepHas XapakTepucTUKa BAKyyMHOTO THOa

16.Yto Takoe 31eKTpoHHBIH y4ok? U ero cBoiicTBa.

17.ITpunimn paboThl AIEKTPOHHO-ITY4eBOM TpyOKku. 1 e€ npumenenue.

18.Kakwue BemiecTBa OTHOCATCS K DJIEKTPOIUTAM?

19.Yto Takoe 3nmeKTpruUecKas TUCCOIHAITIS?

20.Yro Takoe pekoMOuHAIH?

21.Y10 Ha3BIBAIOT HOHHOHN MIPOBOAMMOCTHIO?

22.Yto Takoe anektpoan3? Kak on mpoucxoaut? 1 ero npuMeHeHHE.

23.00BscHEeHNE 3aK0Ha deKTposn3a. M ero ¢popmya.

24.0Onpenenenne 3apsiaa anekrpona. U ero popmyna.

25.Kak MOkHO cienath BO3ayX MIPOBOJHUKOM ?

26.Kak mpoucxoauth MOHU3AIIMS Ta3a?

27.Kaxk mpoucxoaut pekoMmOuHaIus raza’?

28.UTo Takoe ra3oBbId pa3psa?

29.0mpefenenne caMoCTOSTEIFHOTO U HECAMOCTOSI TEIHHOTO Pa3psIOB.

30.Kak nporcxoauT HOHU3AIHS YICKTPOHHBIM yaapoM?

31.Yro Takoe turazma?

ok wn

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuraia

YETKO U MPABWIIBHO JAHBI ONPEIEICHUS U PACKPBITO COAEP/KAHNE ITOHATUH, BEPHO
VCIIOJI30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOIEHUH,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, CIOJIb30BaHbI paHEe MPUOOPETEHHbIE 3HAHMUSL.



OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHUE MaTepHrasa

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTmpeieSICHUs TTOHATUN HETIOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH TP UCIIOIh30BaHUHU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (T0o3ULus
TTOHUMAFOIITUIA )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/a MOCIEA0BATEIBHO

ONpeIeJICHNS TOHATUN HETOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIICHUS U3
HaOJII0/ICHUM, TOMYIICHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUI

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIICHBI IPyObIe OMMOKN B ONPEACICHUH TTOHATHH, IIPU UCTIOJIb30BaHUH
TEPMHUHOJIOTHH.

TectupoBanmue (T)

I Bapuanur.

1.Kakumu HOCHUTENSAMU 3J1. 3apsifia CO3AACTCS DJIEKTPUUECKHUM TOK B MeTaJlIax ?
A. DIEeKTpOHAMH U TIOJIOKUTEILHBIMU MOHAMM.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnekTpoHaMu U JbIpKaMH.

I'. ITonoXXuTEeIbHBIMU HOHAMH, OTPUIIATEIBHBIMA HOHAMU U 3JIEKTPOHAMHM.

JI. TOABKO 3JIEKTpPOHAMM.

2.Kakoii MUHUMAJTbHBIH 10 a0COIFOTHOMY 3HAYEHUIO 3apsii MOXKET ObITh TIEPEHECECH
ANEKTPUYECKUM TOKOM UY€pe3 INEKTPOTUT?

A.e=1,6-10 K.

b. 2e~3,2-10 " Ku.

B. JIt060i1 cKOJIb YTOAHO MaJIbIi.

['. MuHuManbHbIN 3apsii 3aBUCUT OT BPEMEHU MTPOMYCKAHUS TOKA.



J. 1 K.

3. Kakumu HOCUTEISIMU 3J1. 3aps/ia CO3AAETCS ANEKTPUUECKUI TOK B paCTBOpax MU
pacruiaBax 3J€KTPOIUTOB?

A. DIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. ITos10KUTENBHBIMU U OTPULIATEBHBIMU NOHAMH.

B. I1os10XUTENBHBIMU HOHAMH, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMMU.

I'. TonpKO 3JIEKTPOHAMHU.

J1. DNeKTpOHaMH U JbIpKaMHu.

4 Kaxkue neicTBUS 3J1. TOKa BCETJa COMPOBOKIAIOT €r0 MPOXOKIAECHUE Yepes3 JI00bIe
cpenst?

A. TenoBoe.

b. Xumnueckoe.

B. MarnuTtHoe.

I'. TeryioBO€ M MarHUTHOE.

/1. TemnoBoe, XUMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 npeacraBieno cxematuieckoe u3o0paxeHue Tpansuctopa. Kakoi
udpoit Ha HeM 0003HAYEH SIMUTTEP?
A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MPaBUIIBHOTO.

6. Kakum TUTIOM MTPOBOAMMOCTH 00J1aJIat0T MOJIYITPOBOHUKOBBIC MaTepHUAIIbl O€3
npuMeceit?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.
J1. He npoBOAST 37EKTPUUECKUN TOK.

7. KakuM TUIIOM NpOBOAMMOCTH 00J1aJIal0T MOIYIIPOBOIHUKOBBIE MATEPUAIBI C
JTOHOPHBIMH PUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. Monnoii.

/1. Takue maTepuansl HE MPOBOJAT IIEKTPUUECKUM TOK.

8. Kakoii u3 mpuBeIeHHBIX Ha pUC. 2 TpaUKOB OTPAXKAET 3aBUCUMOCTh YJIEIBHOTO
CONPOTHUBJIEHUS NOJYIPOBOJHUKA OT TEMIEPATYPHI?

A. 1.

b. 2.



B. 3.
I'. 4.
9. IIpu npoX0oXKICHUH Yepe3 KaKue CPeabl JCKTPUUECKOTO TOKA MPOUCXOIUT IMEPEHOC
BellecTna’?

A. Yepe3 MeTaIlIbI ¥ IOJTYITPOBOTHUKH.

b. Uepes noaynpoBOTHUKH U PACTBOPHI AJIEKTPOJIUTOB.

B. Uepes pacTBOpHI 2JIEKTPOJIUTOB U METAILIHI.

I'. YUepes ra3sl ¥ MOIYNIPOBOJHUKH.
J1. Uepes pacTBOPHI SJIEKTPOIUTOB U Ia3bl.

10. B ogHOM ciyyae B repMaHuii T0OABWIM MSITUBATIEHTHBIN (pochop, B IPYyrom —
TpPEXBAJICHTHBIN TaJIMil. KakuM TUIIOM NMPOBOIMMOCTY B OCHOBHOM 00J1a]1a71
ITOJIYTIPOBOJHUK B KXKJIOM cirydae?

A. B iepBoM JbIpOYHOM, BO BTOPOM JIEKTPOHHOM.

b. B nepBoM 311€KTpPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060oux ciayuasix 3eKTpOHHOM.

I'. B 00oux ciayuasix IbIpOYHOM.

J1. B o0oux ciydasx 3J1eKTPOHHO-IBIPOYHOM.

11. Kak u3MeHHTCS Macca BEIIECTBA, BBIJICTUBILIETOCS Ha KATO/IE MPU MPOXOKICHUU
AIIEKTPUUYECKOTO TOKA YEPE3 PACTBOP AJIEKTPOJIUTA, €CJIM CUJIa TOKA YBEITUYHUTCS B 2
pasa, a Bpems €ro NpoxoKJICHUsI yMEHBIINTCS B 2 pa3a’?

A. YBenuuurcs B 2 pasa.

b. YBenmuuurcs B 4 pasa.

B. He usmenurcs.

I'. YMenbmutes B 2 pasa.

. YMenbnTcs B 4 pasa.

12. B npouecce snekTpoausa "+" HoHbI nepeHecnu Ha katon 3a 2¢ "+" 3apsn 4K, -
" MOHBI NEPEHECIIN Ha aHOJ TaKoM ke nmo Mmoayito "- " 3apsia. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpaukoB, IPUBEJIEHHBIX HA PUC. 3, COOTBETCTBYET XapAKTEPUCTUKE
MTOJTYTIPOBOJHUKOBOTO JMO/1A, BKIIFOUEHHOT'O B MPSIMOM HANPABIEHUN?
A. 1.

b. 2.
B. 3.
I'.4.
J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.



14. Kakyro u3 cxem, MOKa3aHHbIX Ha pUC. 4, CIIeTyeT NPEANOYECTb JUIsl HCCIIEOBAaHUS
3aBUCHMOCTH MPSIMOTO TOKA IMOJA OT HANPSKEHUS U KaKyl0 — JUIS UCCIICIOBAHMS
3aBUCUMOCTH OOpAaTHOI'O TOKa JM0J1a OT HANPSKEHUA?

A. Jliis 060UX UCCleI0BaHUM CleayeT BhIOpaTh cxemy 1.

b. Ins 06oux nccnemoBanuii ciieryeT BIOpaTh cxemy 2.

B. [Ins nccnenoBanus 3aBUCUMOCTH MPSMOTO TOKa AUOIA OT HAIIPSKEHUS CIIELYET
BBIOpATh cxemy 1, Aig 0OpaTHOTO TOKA — cXeMy 2.

I'. Ins nccneroBanus 3aBUCMMOCTH MPSMOTO TOKA JUOJAA OT HANPSKEHUS CIEAYET
BBIOpATh CXeMy 2, AJi1 0OpaTHOTO TOKa — cxeMy 1.

J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.
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Puc. 4
II BapuanT.

1. Kakumu HOCUTENSIMU 3J1. 3apsifia CO3AACTCs DIEKTPUUECKUNA TOK B
MOJTYTIPOBOJHUKAX ?

A. DJIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMMU.

b. ITon0XUTENBHBIMU U OTPUIIATEILHBIMU NOHAMH.

B. DnexTpoHaMu U JbIpKaMH.

I'. ITomoXUTENLHBIMU NOHAMH, OTPULATEILHBIMUA HOHAMH U 3JIEKTPOHAMM.
J1. TOIBKO 3JIEKTPOHAMM.

2.Kaxoit MUHUMaJIbHBIN 110 a0COTIOTHOMY 3HAUCHUIO 3apsi MOXET ObITh MEPEHECEH
AIEKTPUYECKUM TOKOM 4Yepe3 METaIL?

A.ex1,6-10 K.

B. 2e~3,2-10 °Ku.

B. JIt060i1 cK0JIb YTOJHO MaJIbIi.

I'. MuHMManbHbBIN 3aps]1 3aBUCUT OT BPEMEHU IIPOIYCKAHUS TOKA.

. 1 K.

3. KakuMu HOCUTEIISIMU 3J1. 3apsifia CO3AaeTCA DJICKTPUUECKUM TOK MpHU
AIEKTPUYECKOM pa3psjie B razax?

A. DIeKTpoHaMU M TIOJIOKUTEILHBIMU HOHAMM.

b. ITo10XUTEIbHBIMU U OTPUIIATEILHBIMA HOHAMU.

B. Ilos0kUTEIbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMH U DJIEKTPOHAMU.
I'. TonpkO 3IEKTPOHAMHU.

J1. DnekTpoHamMu U AbIpKaMU.

4 Kakue neicTBUS 3J1. TOKa HAOII0JAl0TCs TIPU IPOITYCKAaHUU €T0 Yepe3 PacTBOP
AIEKTpoJUTa?

A. TenmnoBoe, XUMHYECKOE 1 MarHUTHOE JCHCTBUSL.

b. XuMuyeckoe 1 MaruuTHoe JeHCTBUS.

B. TermnoBoe 1 MarHUTHOE ACHCTBHUA.

I'. TennoBoe M XMMHUYECKOE JICHCTBUSL.

J. ToJIbKO MarHUTHOE JICUCTBUE..

5.Ha puc. 1 mpeacraBneno cxemaTudeckoe n3o0paxeHue Tpansucropa. Kakoit
udpoii Ha HeM 0003Ha4YEeH KOJUIEKTOP?

A. 1.

b. 2.



B. 3.
I'.4. . Cpenu otBeToB A —I' HET NPaBUIIBHOTO.

6. KakuM Tummom npoBoguMOCTH 00J1a/1at0T MOJTYTPOBOIHUKOBBIE MaTepraibl 63
MpUMECcet?

A. He ipoBOJAT 3JIEKTPUUECKUM TOK.

b. NonHom.

B. B paBHOM Mepe 3IEKTPOHHOM U IBIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

/1. B OCHOBHOM 3JIEKTPOHHOM.

7. Kakum TUIIOM POBOAMMOCTH 00JIaJJat0T MOJYITPOBOHUKOBBIE MATEPUAIIBI C
AKIENITOPHBIMU IPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonHom.

J1. Takue maTepuaiibl HE MPOBOJAAT IIEKTPUUECKUN TOK.

8. Kakoii u3 npuBeIcHHBIX Ha pUC. 2 TPaPUKOB COOTBETCTBYET 3aBUCUMOCTH
YAEIBHOTO CONMPOTUBIICHUS PTYTU OT TeMIepaTypsl (IpU TeMIiepaTypax, OJU3KHX K
a0COJIFOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MPAaBUIIBHOTO.

9. B xakux cpenax npu MpoX0oxKIAECHUU YEPE3 HUX AIEKTPUUECKOr0 TOKa IMepeHoca
BEILIECTBA HE TPOUCXOIUT?

A. B Merannax v noaynpoBOIHUKAX.

b. B nonmymnpoBoIHUKAaX U pacTBOPax AJIEKTPOJUTOB.

B. B pacTtBOpax 3j1€KTpOIUTOB U METAJIAX.

I'. B razax u moaynpoBOJHHUKAX.
/1. B pacTBOpax 31€KTpPOJIMTOB U ra3ax.

10. B onHoM ciyyae B oOpasel] repMaHusi J0OABUIIM TPEXBAJIIEHTHBIN UHANM, B IPYTOM
— MATUBAJICHTHBIN 00p. Kakol Tum nmpoBoAMMOCTH IIpeodiaaeT B KaXJA0M ciiydae?
A. B nepBoM JpIpOYHOi, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTpOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 06oux ciayyasix 31eKTpOHHOM.

I'. B 00oux ciayyasix JbIpOYHOM.

J1. B 00oux cirydasx 3J1€eKTPOHHO-ABIPOYHOM.



11. Kak u3MeHHuTCS Macca BEIIECTBA, BIJICIUBIIETOCS HA KaTO/I€ MPU MPOXOKICHUN
AIEKTPUYECKOTO TOKA YEPE3 PACTBOP IEKTPOJIUTA, €CIIM CUJIA TOKA YMEHBIIUTCS B 2
pasa, a BpeMs €ro NpoxX0KIEHUS BO3pACTET B 2 pasza’?

A. YBenuuurcs B 2 pasa.

b. YBenuuurcs B 4 pasa.

B. He nusmenurcs.

I'. YMenbmutcs B 2 pasa.

. YMenbmTcs B 4 pasa.

12. B mpouecce 3nekrposm3a "+" noHsl nepeHecin Ha karon 3a 2¢ "+" 3apsag 4K, -
MOHBI IEPEHECIIN Ha aHOJI TaKoH e nmo moayito "- " 3apsia. KakoBa cuia Toka B
uenu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

1. 0.

13. Kakoii u3 rpa¢ukoB, NpUBEJECHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTHKE
HOJIyIPOBOJHUKOBOT'O JIM0/1a, BKJIFOUYEHHOT'O B 0OpaTHOM HaIpaBJICHUU?

A.l.

b. 2.

B. 3.

I'.4. JI. Cpenu otBeTOB A — ' HET IPABUIIBHOTO.

14. Kakyto u3 cxem, NOKa3aHHBIX Ha pUC. 4, CIIEAYET NPEANOYECTh I UCCIACAOBAHUS
3aBUCUMOCTH MPSAMOIO TOKa JU0/1a OT HANPSKEHUS U KaKyl0 — JJIs1 UCCIEA0BaHUS
3aBHCHUMOCTH OOpaTHOTO TOKa AUOAA OT HANPSKEHUS?

A. Hu o1MH W3 IpUBEIEHHBIX HUKE OTBETOB HE SIBISETCS NIPABUIIBHBIM.

b. T ucciieoBaHus 3aBUCUMOCTH IIPSIMOTO TOKA AMOJA OT HAIIPSKEHUS CIEAYET
BbIOpaTh cxemy 2, UIsi 00paTHOTO TOKa — cxemy 1 .

B. Jlia uccnenoBaHus 3aBUCUMOCTH MPSMOIO TOKA JUO01a OT HANPSKEHUS CIEAYET
BbIOpaTh cxemy 1, 1st 0OpaTHOTO TOKa — cXemy 2.

I'. lnst o0oux citydaeB cieayeT BbIOpaTh cxemy 2.

. [ns oboux cimydaeB cleqyeT BoIOpaTh cxemy 1.
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Kaouun Kk Tectam:

Bapuanr 1

Ne Bompoca 1/12]3]4]|5|6|7[8]|9 [10]11]12]/13|14

Ipasuwibnbiii | | A/ B B|[ A/ B/A/B|A |/ b | B|b|B | B
OTBET

Bapuant 2

N
w

Ne Bonpoca 1

|
&
&
o
o
>
>
&
=
=
&

IpaBuibnbiii | B| A | B
OTBET

Kpurepun onieHku:

— «2» BBICTABIISIETCS O0y4arOIIeMycs, eclii Habpas MeHee S 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 8-6 6amios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 11-9 6amos;

— «5» BeICTaBIsIeTCA 00y4aromemMycs, 3a 6onee 12 6amnos.

3aganus 1 caMmocTossTeS iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

DNEeKTpUYECKU TOK B METAJUIAX, B AJIEKTPOJIUTAX, Fa3ax, B BAKyyMe.
DIEeKTpOIIun3.

3akoH s1ekTposnza Dapanes.
DNEKTPOXUMHUYECKHUI 3KBUBAJICHT.

Buapl ra3oBbIX pa3psaaos.
TepMOdNEeKTpOHHAS SMHUCCHSL.

[Ina3zma.

CoOcTBeHHas U TPUMECHAsi TPOBOJUMOCTH.
. P-n mepexon.

10.ITpumeHeHne nosTynpoOBOJHUKOB.
11.TTonynpOBOIHUKOBBIE TPUOOPHI.

oCoNOOR~ODE

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PacCKPBITO COJICPIKAHUE MaTepUaia

YETKO U MPABWIBHO JIaHbl ONIPEACIICHUS U PACKPBITO COJEPKaHUE MTOHATHI, BEPHO
MCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSTEJIbHBIN, NCIIOIB30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.



OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKME MaTepHuaia

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTpeieSICHUs TTOHATUN HETIOJHBIE, JTOMYIIEHb HE3HAYUTEIHbHBIC HAPYIIICHHUSI
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (T0o3ULus
TTOHUMAFOIITUIA )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHE y4eOHOTo MaTepuaia, HO U3JI05KeHO hparMeHTapHo,
HE BCET/a MOCIEA0BATEIBHO

ONpeIeJICHNS MOHATUN HETOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIICHUS U3
HaOJII0/ICHUM, TOMYIICHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OIITMOKU M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUI

MPABWJIbHBIE U YETKUE OTBETHI HA BOITPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKY B ONPEASICHUN IMOHATHH, IPU UCTIOJIb30BaHUH
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI
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[Iponecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KMCJIOT U HIEI0YE MpU PaCTBOPEHUH B
BOJIC WJIM JIPYTUX PACTBOPUTENSAX PACMAAIOTCS Ha 3apsKCHHBIC YacTUIIBI (MOHBI),
HAa3bIBAETCA JIEKTPOJIUTHUECKON TUCCOUUALIMEN; MOTyUUBIIUNACA TPU 3TOM PaCTBOP C
MOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMU HOHAMU HA3bIBAETCS AJIEKTPOIUTOM.

Ecnu B cocyll ¢ 3EKTPOIUTOM MTOMECTUTH TUIACTUHBI (3JIEKTPO/Ibl), COEAMHEHHBIE C
3KMMaMH HCTOYHHMKA TOKa (CO37aTh B DJEKTPOJIMUTE HJIEKTPUUECKOE TI0JIE), TO
MOJIOKUTENIbHBIE MOHBI OyJyT NBUTAThCA K KaTOAY, a OTpHUIATEIbHbIE - K aHOAY. Y
AIIEKTPOAOB MPOUCXOMSIT OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, MPU ITOM HaA
AIEKTPOAAaX BBIICISIIOTCS BEIIECTBA - MPOAYKThI PEAKIIUU.

Jnsa  snektpoim3a chnpaBeaiuB 3akoH Dapages: Macca BbLICJUBIIETOCS
BellleCTBA HA JJIEKTPO/Je NPSMO NPONopuMOHAJIbHA 3apsaay Q, mnpomenmemy
yepes JIeKTPOJINT:

m=kg (1)

m=KkIt 2
riae K - 2JIeKTpOXUMHUYECKUI KBUBAJICHT - KOJIMUYECTBO BEIECTBA, BHIICICHHOE TPH
npoxokJieHnu yepe3 aekTpoaut 1 K snekrpuuectsa. [[ns kaxaoro BemiecTBa 3Ha-
YyeHHE K €CTh MOCTOSHHAS BEJIMUMHA.
N3mepuB cuily TOKa B 1I€TH, COCTABJICHHOMN MO CXeMeE, BpEMs €0 MPOXOXKACHUS U

Maccy BBIICJIUBIICTOCS Ha KaToac BCUICCTBA, MOKHO OIIpCACIINTDL
BHGKTPOXI/IMI/I‘—IGCKI/Iﬁ OKBHUBAJICHT M3 IICPBOI'O 3daKOHA CDapa):[eﬂ:
k=m/(IY) (3)

IHopsinok BbINOJIHEHHS PA0OTHI:
1. BeiOpath 01Hy U3 MEAHBIX TUTACTUH 32 KaTO/I.
2.0npenenuTs MacCy MEIHOM IMJIAaCTUHBI (KaToJia ) /10 OTbITA.
2. CoOpaTthp 1enb, yKa3aHHYI0 Ha pucC. 1, aKKypaTHO OIYCTUTh AJIEKTPOJbI B PACTBOP
MEJHOTO Kylopoca U ¢ MOMOIIIbIO0 Pe0CTaTa yCTAHOBUTh CUITY TOKa 1 A.
3. 3adukcuposars Bpems t=10 mun.
4.Pa30MKHYTb 1IeNb, BBIHYTh KaTOJIHYIO TUIACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIIUTH BO3JIE BEHTWJIATOPA.



5. B3BecHTb BBICYLICHHYIO NIACTUHY C TOYHOCTHIO 10 10MT.
6. 3HaueHHe TOKA, BPEMsI OIbITa, YBEIMYEHUE B MAaCCE KATOAHOW IUTACTUHY 3aIlliCcaTh B
TaOJIMILY U ONPEJICIUTH IEKTPOXUMHUYECKUIN IKBUBAJIECHT 110 hopmyIie (3)

Macca kaToja Macca DeKTpo £ %0
OIIBIT I, A o omuma | mocre omsma OTJIOK. Bpewms XUMHY.
BEIIIECTBA t(c) SKBHBAJIC
m; (ke) m; (ke) m, (o) o

OneHka morpemrHocTei.

k="
I -t
OTHOCHUTENBHAS MTOTPEITHOCTD: K =dM+dl + & = Aﬁm + ATI + % .
Am=0,05 2.
A1=0,1 A
At=20 c.

OueHute B mpoliecce MPOBeACHUS padOThl HAUOOJBIINE JOMYCTUMBIE OIIUOKU
MIPU U3MEPEHUHN MAacChl, TOKa U BPEMEHU. BBIUKUCINTE OTHOCUTEIBHYIO MTOTPEIIHOCTb,
HaHIMTEe MAaKCUMAJIbHYIO JOIMYCTUMYIO IMIOIPEIIHOCTD IpHU onpeaenecHuu K.

Ak =k K.

ITocie atoro naercs pe3yaprar B BUAE: k =k AK .

onvlma +

CpaBHHUTE MOTYUYEHHBIN pe3yIbTaT C TAOJUYHBIM.

KoHTpoJsibHBIE BOIPOCHI.
UTO Takoe MEKTPOIUTHYECKAS TUCCOUUALMS, DIEKTPOIIN3?
OObsicHUTE, KakK MPOUCXOAMUT PA3NI0KEHHUE BOJIbI JIEKTPUUECKUM TOKOM?
Kax npoucxonut papunupoBanue?
Cdopmymnupyiite nepbiii 3akoH dapagest.
l'anpBaHOCTETHS.
l'anpBaHOIIACTHKA.
Urto takoe 3/]C nonspuzanuu?
YT0 Takoe EMKOCTb aKKyMyJiaTopa?

Nk wdE

Kontponupyemsie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— OuneHka «5» CTaBUTHCA, €CIIM YYalllUHCs BBINOJHIET padOTy B MOJIHOM OOBEME C
coOMoieHneM  HEOOXOAMMOM  MOCJIEeNOBATENIbHOCTH  MPOBEAEHUS  ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
000py/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKHMMaX, 00ECIEUMBAIOIINX
MOJlyuYE€HHUE TMPABWIBHBIX PE3yJbTaTOB U BBIBOAOB; COOMIOAAET TPeOOBaHUS MPaBUII




0€30MacHOCTU TPyJa; B OTUETE MPABUIBHO M AKKypaTHO BBIMIOJHSIET BCE 3aluCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TIPABIJIBHO BBITIONHSICT aHAIH3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCA, €CJIHM BBINOJTHEHBI TPeOOBAaHUS K OLEHKH «5», HO ObLIU
JOMYIIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyooi OmuOKH U OJIHOTO
HEJI0YEeTA.

— Omnenka «3» craBuTCs, e€cid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBIIIOJTHEHHOM YacTU TaKOB, ITO3BOJISIET MOJIYYUTh MPABWIbHBIE pE3yJIbTaThl H
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OBITA U U3MEPEHHM ObLTH JOMYIIEHBI OITHOKH.

— Omenka «2» CcTaBUTCS, €CAU paboTa BHINIOJHEHA HE TMOJTHOCTBIO W 00BEM
BBITIOJTHEHHOM YacTh pabOT HE IMO3BOJIAT CHAeNaTh MPAaBWIBHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BHIYUCIICHHU S, HAOIIOICHUS TPOU3BOIUIINCH HEIPABUIILHO.

Tema 3.4. MarautHoe 1moJjie
YcrHblii onpoc (YO)

Kak Bo3HHMKAOT MarHUTHBIE B3aUMOIEHCTBUA?

Yrto Takoe MarHUTHOE TI0JIe, YEM OHO CO3AACTCsI?

CBoiicTBa MArHUTHOT'O TOJIS.

JlelicTBHSI MArHUTHOTO MOJISI HA PAMKY C TOKOM.
KonnuecTBeHHas: XxapaKTepUCTHKAa MATHUTHOTO TIOJIA.

Yrto mpuHATO 32 HAMPABIICHUE BEKTOPA MAarHUTHOW MHTYKITUH ?
[IpaBuio OypaBuuka.

Urto onpenensier mpaBmiio OypaBuuka?

. Kak m300pakatoT MarHuTHBIE TTOJIS?

10 Yrto Takoe TMHUM MAarHUTHON WHTYKITHH ?

©CooOoNOORWNE

Kontponupyemsie kommnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuana

YETKO Y MPABWJIBHO JJAHBI OTNIPEIEIICHHS U PACKPBITO COAEPKaHUE MTOHATHI, BEPHO
VCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS I0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOICHUH,
OBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJIb30BaHbI paHee NMPUOOPETEHHbIE 3HAHMUSL.

OtMmeTtka «4»

PACKPBITO OCHOBHOE COJIEpKaHKE MaTeprala

B OCHOBHOM IPABUJIBHO JIaHBI ONPEACIEHUS MOHATUI U UCTI0JIb30BaHbl HAYYHbIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN



oTnpeieSIeHHs TOHATUN HETIOJHBIE, IOMYIIIEHbl HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIIICHUIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (o3uLus
ITOHUMAFOIITU )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHNEe yUeOHOT0 MaTepraia, HO H3JI0KEHO (parMeHTapHO,
HE BCET/a TOCIIeI0BATEIIHHO

OTIpe/IeTICHUS MIOHATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBHIBOIBI M 0000IICHHS U3
HaAOJFOICHUH, TOTYIIEHBI OITUOKHU TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOM TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MIPaBUJIbHBIC U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKY B ONPEASICHNUN ITOHATHH, IIPU UCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

1. Kakoe siBjieHue Ha0J/1101aeTCs B onbiTe Jpcrenaa?

A) B3aUMO/JICHCTBHE MTPOBOJHUKOB C TOKOM;

b) B3aumoeiicTBIE IBYX MarHUTHBIX CTPEJIOK;

B) moBOpOT MarHUTHOM CTPENIKU BOJIM3U IPOBOJHUKA C TOKOM.

2. Bozjie IpOBOJIHUKA ¢ TOKOM PacnojioKeHa MATHUTHAaA cTpesika. Kak
U3MEHNTCS ee HAallpaBJIeHNe, eCJIM U3MEHUTh HallpaBJIeHHe CUJIbI TOKA?
A) nosepuercs Ha 90°;

B) nosepuercs Ha 3607

B) nosepuercs Ha 180°,

3. IloueMmy MarHMTHas CTPEJIKA MOBOPaYuBaeTcsi BOJIM3U IPOBOAHUKA C TOKOM?
A) Ha Hee JIeliCTBYeT MarHUTHOE TO0JIE;

b) Ha Hee neMCTBYET IEKTPUIECKOE TOJIE;

B) Ha Hee neicTByeT cuia IpUTSKEHUS,

') Ha Hee AeMCTBYIOT MarHUTHBIE U AJIEKTPUUECKHUE MOJIS.



4. Kakas c¢Bsi3b CyIIECTBYET MEXKAY JeKTPUIECKHM TOKOM M MATHUTHBIM
nojiem?

A) MarHUTHOE TT0JI€ CYIIICCTBYET BOKPYT HETIOABHKHBIX 3apsyKCHHBIX YACTHIL,
b) MarauTHOE 1M0JI€ CYIIECTBYET BOKPYT JIFOOOTO MPOBOJIHHUKA C TOKOM;

B) MarauTHOE 1M0J1¢ IeHCTBYET Ha HEMOIBY)KHBIC 3apsHKEHHBIC YaCTHIIBI.

5. YTto siBJISIeTCA HAIEKHBIM 3aIIUTHUKOM YeJIOBEKA 0T KOCMHUYECKHX
HU3JIydeHHu?

A) MarHuTHOE MoJje 3eMIIu;

b) 3emHuas atmocdepa;

B) u To u apyroe.

6. Kak B3auMo1eliCTBYIOT MKy COO0M MOJIKOCHI MArHUTA?

A) OJHOMMEHHBIE TTOJTIOCA OTTATKUBAIOTCS, PA3HOMMEHHBIE MOJII0Ca IPUTATUBAIOTCS;
b) pasHOMMEHHBIE MTOJIIOCA OTTAJIKUBAIOTCS, OJTHOMMEHHBIE MOJIFOCA IPUTATUBAIOTCS;
B) He B3auMOI€HCTBYIOT.

7. HeM 00BACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBAETCSH B JTaHHOM MeCTe
3eMuIH B OnpeieJICHHOM HANPABJICHUHU?

A) cyliecTBOBaHHUEM AJIEKTPUUECKOTO TOJIS;

b) cymecTBoBaHMEM MarHUTHOTO ITOJIS 3€MJIN;

B) cymiecTtBoBaHMEM 3JIEKTPUYECKOTO U MArHUTHOTO MOJIeH 3eMIIH.

8. Kak Ha3bIBaOTCS MATHUTHBIE MOJIIOCHI MATHUTA?
A) MOJOKUTENIbHBIN, OTPUIIATEIBHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIil, FO)KHBIN.

9. I'ne HaxoaATCS MATHUTHBIE MOJKOCHI 3eMJIu?
A) BOM3U rpaduecKuX MOTIOCOB;

b) Ha reorpaduyeckux mosarocax;

B) MoryT ObITh B M1000#1 TOUKE 3eMITH.

10. Kakoe cxoacTBO MMeeTCsl MKy KATYIIKOH C TOKOM U MATHUTHOM CTPeJIKOM?
A) Karynika ¢ TOKOM, Kak 1 MarHUTHasi CTpeJika, UMEET J[Ba MOJII0ca — CEBEPHBIN U
FO)KHBIM;

b) cyiecTByeT aseKTpu4ecKoe moJie;

B) neiicTBYIOT Ha IPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTcs MAarHUTHOE JIeCTBHE KATYIIIKHA ¢ TOKOM, KOI'J1a B Hee
BBOJIST KeJIe3HbIH cepAeYHUuK?

A) yMeHbIIIaeTCs;

b) He usmeHnsiercs;

B) yBenuuuBaercs.



12. Yrto Ha0 cAeaTh, YTOObI U3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH ¢ TOKOM
HA MPOTHBOIOJIOKHbIE?

A) U3MEHHUTH HAMPABIICHUE PJIEKTPUUECKOTO TOKA B KATYIIIKE;

b) u3aMeHuTh 4ncio BUTKOB B KaTYIIKE;

B) BBeCTH BHYTpb KaTYLIKU KEJIE3HbIN CepIeUHUK.

13. Yto coboii mpeacrasiisieT JIEKTPOMATHUT?
A) KaTyIIKa ¢ TOKOM ¢ OOJIBIIIUM YHCJIOM BUTKOB;
b) kaTy1ika ¢ *eae3HbIM CepJICUHUKOM BHYTPH;
B) cuiabHBINM MOCTOSTHHBIA MarHuT.

14. Kakue ycTpoiCTBa NPUMEHSIIOTCH VISl PEryJIMPOBAaHUS TOKA B KAaTyIIKe
3JIEKTPOMAarHura?

A) Kitoy;

b) npenoxpanurelnsb;

B) peocrar.

15. B yem riiaBHoe oTJIMYME YJIEKTPOMATHUTA OT MOCTOSTHHOI0 MAarHuTa?

A) MOXHO peryJIupoBaTh MarHUTHOE JIHCTBUE AJICKTPOMAarHuTa, MEHssl CUJIy TOKa B
KaTYIIKE;

b) snexkTpoMaruutel 061a1a0T OOJIBIIEH TOBEMHON CHJION;

B) HeT HUKAaKOTO OTJINYMSL.

16. Kakue u3 nepe4mnc/ieHHbIX BELIECTBA HE NPUTATHBAKTCA MATHUTOM?
A) xeneso;

b) crans;

B) Hukenb;

') amroMuHuUi.

17. Ilouemy 1Jis1 U3y4YeHUsI MATHUTHOTO MOJIS MOKHO MCIOJIb30BATh KeJle3Hble
ONMUJIKH?

A) B MarHuTHOM I10JI€ OHU HAMAarHUYMBAIOTCSI M CTAHOBSITCSI MATHUTHBIMU CTPEJIKAMU;
b) xene3Hble ONMUIKA XOPOII0 HaMarHUIMBaOTCS;

B) oHu oueHs serkue.

18. Kak pacnosararrces sKejie3Hble ONWIKM B MATHUTHOM I0JIe IIPSIMOIO TOKa?
A) pacnosiaratroTcsi B10Jb IPOBOJHUKA C TOKOM;

b) 00pa3ytoT 3aMKHYTbIe KPUBbIE BOKPYT MPOBOJAHHUKA C TOKOM;

B) pacnonaratorcs 6ecnopsiiouHo.

19. Kakoii MaraHuTHbIi mosroc HaxoauTcs Boau3u FOxxkHoro reorpaguyeckoro
noJiroca 3emian?

A) ceBepHBIif;

b) 10xHBI;

B) ceBepHbIil U 10KHBIN;



') HuKaKoi.

20. K moJyirocy MarHuTa npuTsAHYJIUCH ABe OyaaBku. Ilouemy ux cBoOOHbIE
KOHILI OTTAJIKNBAOTCA?

A) KOHIIbI OyJIaBOK UMEIOT Pa3HOMMEHHBIE MOJIOCHI;

b) koHIIbI Oy1aBOK UMEIOT OJJHOMMEHHBIE MTOJTIOCHI;

B) koHI1bI OyJ1aBOK HE HAMAarHUYEHBHI.

Kontponmupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kiaouu k Tectam:

Ne Bompoca |1(2|3|4|5/6/7/8/9/1 |1 (1|1 1|1 |1 1|1 |1 2
0112 |3 |4 5|67 (8]9]0
A|B| A|B|B|A|T| A|B|A|BbB

IpaBuibH B/ B/A|B|A|A|B|B|A
bIN OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS 00yUarOIIEMYCsl, €CIM HaOpasl MeHee 8 0asioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 9-11 6amos;

— «4» BBICTABIISIETCS O0ydaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS 00yUaroniemycs, 3a oosee 17 6anios.

3aganus 1Jjs camocrossTebHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

BekTop MHAYKIIMA MarHUTHOTO MOJISI.

Hanpsik€HHOCTh MAarHUTHOT'O TOJIAL.

JlelicTBrE MarHUTHOTO TOJIS HA IPSIMOJIMHENHBIN MPOBOJIHUK C TOKOM.
PaboTa o nepemenieHuio NpoBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
[IpaBuio OypaBuuka.

IIpaBuio paBoii pyKu.

B3anmoaelicTBre TOKOB.

Cuiia Amnepa. [Ipumenenne cunbl Ammnepa.

. [IpaBuiio npaBoi JI€BOU PYKHU.

10 JlelicTBME MarHUTHOTO MOJIS HA JIBWXKYILIAKCS 3apsl.

11.Cwuna Jlopenua.

12.Ilpumenenue cuinsl Jlopenna.

13.0Ompenenenre yaensHOTO 3apsia.

14.MarauTHbl€ CBOMCTBA BEILIECTBA.

15.MarauTHasi IpOHULIAEMOCTb.

ooNoGRLNE




Kontponmupyemsie komnereHiuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; II.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

MOJTHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO W MPaBWIBHO JIaHbl OMPEICICHUS U PACKPBITO COJIEPKAHHUE MOHSTUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL I0Ka3aTelIbCTBA MCIOJIb30BaHbl Pa3IMYHBbIC YMEHHUS, BBIBOJLI W3 HAOJIOJCHUH,
OIIBITOB

OTBET CAaMOCTOSTEIIbHBIN, NCIOIL30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIep)KaHKE MaTeprala

B OCHOBHOM MPaBWJIbHO JIaHbl OMNPEJCICHHUS MOHSATUM M HCMOJIb30BaHbI HAy4HbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OMpENENICHUs] TOHATUM HEMOJHBbIE, JOMYIICHbl HE3HAUUTEIIbHBIC HaPYIICHUS
MOCJIE0OBATEILHOCTH M3JIOKEHUS, HEOOJbIINE HETOYHOCTH TMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MpaBUJILHBIC M YETKHE OTBETHl Ha BOIPOCHI YTOYHSAIOLIETO XapakTepa (MO3UIUs
MTOHUMAIOIITU )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yueOHOTO MaTepHaia, HO MU3JI0)KeHO (hparMeHTapHO,
HE BCEr/ia MoCjae0BATENbHO

OTIpEJICIICHHS TIOHSATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BAaHBI B KAyeCTBE JOKA3aTelIbCTBA BBIBOJBI M 00O0OIICHUS U3
HAOJIOICHUM, TOTYIIIEHBI OITUOKU TP UX U3JI0KCHUH

JOMYIIEHbl OIMIMOKA W HETOYHOCTH B HCIIOJNIB30BAaHWM HAyYHOW TEPMHUHOJIOTHH,
OTIpEe/ICIICHHUE TTOHATHN

MpaBUJIbHBIE M YETKWE OTBETHI HAa BOMPOCHI HABOJSIIETO W KOHKPETH3WUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE y4eOHOTo MaTepuajia He PacKPhITO

HE JaHBI OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETU3UPYIOIIETO XapakTepa
JOMyIIEeHbl TpyOble OMMOKKM B ONpPEACICHUW IOHATHH, TIPH HCIOJIb30BAaHUU
TEPMUHOJIOTHH.

Tema 3.5. DjaekTpoMarHuTHasi HHAYKIHUS.



YcrHblii onpoc (YO)

L

B uéM 3akmirogaeTcsi CyIHOCTh SIBJCHUS JIEKTPOMAarHUTHOW UHTyKIIUN?

KeM oTkpsiTO siBiieHne? ['o1 OTKPBITHS?

Kakue ycinoBusi HeOOXOAUMBI 17151 CYHIECTBOBAHUS SIBJICHUS JIEKTPOMArHUTHON
WHIYKIANA?

3aKOH JIEKTPOMArHUTHOW UHIYKIIUU

YTo sBisIeTCA UCTOYHUKOM UHIYKIIMOHHOTO 3JIEKTPUYECKOIO MOJs?

Pemenue 3amaun (13 uncia 00s13aTeIbHBIX)

[ToHaTHE MHAYKIIMOHHOTO SJIEKTPUUECKOTO OIS

Ero otiauyue oT cTaiimoHapHOTO JIEKTPUUYECKOTO

KTo BEIABHHYI THTIOTE3Y €T0 BO3HUKHOBECHHS ?

Hamnpapnenue HMHAYKIIMOHHOTO JJICKTPUYECKOrO IO IO OTHOILICHUIO K
HAIpPaBJICHUIO BUXPEBOTO MATrHUTHOTO IO TMPU €ro HapacTaHUW WU
yObIBaHHH (CIeNaTh YEPTEK)

5. DJIC uHAYKIMY B ABMKYIIUXCS B MArHUTHOM I10JI€ MPOBOTHUKAX

=N

PO EOOOA

Kontponupyemsie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuraa

YETKO M NPaBUIBHO JIaHbl ONPEIEIEHUS U PACKPBITO COACPKAHWE IOHSATHUN, BEPHO
VCITOJIB30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA MCIOJIb30BaHbl Pa3IMYHbIE YMEHUS, BBIBOAbI M3 HAOJIOJIEHUH,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, NCIIOIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTKka «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepHrasa

B OCHOBHOM TMPABUJIBHO JIaHbl OIpEJeCHUs TOHSATUA M HCMIOJb30BAaHbI HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ONpENIENICHUs] TOHATUN HEMOJHBbIE, JOMYIIEHbl HE3HAUUTENbHbIC HapYILICHHS
MIOCJICAOBATEIILHOCTH H3JIOKEHUS, HEOOJbIIINE HETOYHOCTH MPH HCIOJb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MpaBWIbHBIE M YETKHE OTBEThl HAa BOIMPOCHI YTOYHSIONIIETO XapakTepa (IO3UIUs
MOHUMAIOIIU)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yueOHOTO MaTepualsia, HO MU3JI0KEHO (parMeHTapHO,
HE BCErJa IT0CJICI0BaTEILHO

onpe/iesIeHHs] MOHSATUN HETOCTATOYHO YETKUE



HE HCIIOJL30BaHBI B KadecTBE JOKA3aTE€IbCTBA BBIBOALI M O0OOILIECHUS U3
HaOJII0/ICHUM, TOMYIICHBI OMTUOKH MPU UX HU3JI0KEHUH

JOMYIICHBI

OIMMOKM M HETOYHOCTH B HCIIOJIb30BaHUU H&y‘-IHOfI TCPMHUHOJIOTUH,

ONpPEAECICHUE MOHSATHN

MpPaBWIbHBIE M YETKUE OTBEThl HA BOMPOCHI HABOMSIIETO M KOHKPETU3UPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO
HE JIJaHbI OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIICHBI

rpyoOble OIIMOKM B ONPEACICHUH TOHATHA, TpPU HCIOIb30BaHUU

TCPMHUHOJIOTHH.

TecrupoBanue (T)

I Bapuanr.

Al. I/IH,Z[YKHI/IOHHblﬁ TOK — 3TO HAIIPABJICHHOC ABHIKCHHUC:
1) 34PSIKCHHBIX 9aCTHI, 110 CBOMM I[GIZCTBHHM B IIPUHOUIIC HC OTINYACTCA

OT JJIEKTPUYECKOTO TOKA, MPOSBIISIETCA 3a CUET CUJ HEAIIEKTPUUYECKOTO
MIPOUCXOXKICHHS

2) HeUTpaJdbHBIX YACTHI][, TO CBOMM JCHCTBUSIM B NPHUHIUIIE HE
OTJINYAETCSI OT OJJIEKTPUYECKOTO TOKA, IMPOSBISIETCA 3a CYET CHUJI
AIEKTPUYECKOTO MIPOUCXOXKICHHUS
3) 3apsKEHHBIX YaCTHIl, IO CBOMM JIEUCTBUSAM OTJIWYAETCS OT
ANEKTPUYECKOTO TOKa, MPOSBIAETCA 3a CUET CHJI HEAIEKTPUUYECKOTO
MIPOUCXOXKICHHS

4) HEeUTpalbHBIX YACTULI, IO CBOUM JEHUCTBUSIM B MPUHIUIIE OTIMYACTCS
OT DJIEKTPUYECKOTIO0 TOKa, MPOSBISAECTCA 3a CUET CHJI AJIEKTPUUYECKOTO
ITPOUCXOKICHHUS

A2. MarHuT BBOJUTCS B QIIOMUHHMEBOE KOJBIO TaK, KaK IMOKa3aHO Ha PHUCYHKE.
Hanpagiienne Toka B KOJIbLIE YKa3aHO CTpeskoM. KakuM moyirocoM MarHut BBOJUTCS B

KOJIBIIO?

1.
[
I Sl

1) TOJOKUTEIBHBIM
2) OoTpUIATEILHBIM
3) ceBepHBIM

4) 10KHBIM



A3. Tpu o1MHAKOBbIE KATYIIKU BKJIIOYEHBI MOCIEI0BATEILHO B AIEKTPUUYECKYIO LIETIb
noctosiHHOTO ToKa. Katymika 1 6e3 cepeynnka, B KaTylIke 2 cepIeyHUK U3 KoOabTa,
B Karylmike 3 cepleyHUK U3 TpaHcpopmaTopHOM cramu. B kakoi u3 KaTyliek
WHIYKIUS MarHuTHOro mojis OyaeT HauMmeHbluei? (MarHuTHash NpOHUIIAEMOCTh
BO3/yXa paBHa 1, kobanbra — 175, Tpancdopmaroproii cramu — 8000.)

1) 1
2) 2
3) 3

4) BO BCeX KaTyIIKaxX OJMHAKOBA

Ad4. IIpssmoii mpoBoAHUK NIHMHOM 80 CM JBHXKETCS B MATHUTHOM TOJIE CO CKOPOCTBIO
36 km/4 o yriioMm 30° K BEKTOpY MarHUTHOM MHIYKIMHU. B MpoBOAHUKE BO3HUKAET
O/1C 5 MB. Uemy paBHa MarHuTHast HUHAYKLUA?

1) 3mTn

2) 0,8 xTx

3) 2,5mTn

4) 1,25 mTa

Bl. K karymke ¢ uHayktuBHOCThIO L = 0,25 I'H mpuiiokeHa MOCTOSIHHAs pPa3HOCThb
noteHuuasioB A 10 B. Ha ckonpko Bo3pacTeT cuia ToKa B KaTyIke 3a Bpems At 1 ¢?
(CompoTHBIIEHUEM KaTyIIIKK TIpeHeOpeyb) (oreHnBaercs 2 0.)

C1. IIpoBogauk Macco M= 1 kr u mamuHOW | = 1 M mojaBemICH MpH MOMOIIH ABYX
OJTMHAKOBBIX METAIUTMYECKUX MPYXHH xkecTKocThio K 100 H/m kaxnas. TIpoBogHuK
HAXOJUTCS B OJHOPOJAHOM MArHUTHOM I0Jie, MUHAYKIHS Kotoporo B = 100 Tn u
NEPHEeHANKYJIIpHA IJIOCKOCTH, B KOTOPOW JIekKAaT MPOBOJHUK M TpYykKUHBL. (CMm.
PUCYHOK.)
('|—_:
®F
/

[IpoBOOHMK CMECTHJIM B BEPTUKAIBHOW IIJIOCKOCTU OT MOJIOKEHUS DPABHOBECHUS WU
ornyctwin. Onpenenure nepuoi KojaedaHWil MPOBOJHUKA, €CIM K BEPXHUM KOHIIAM
NpY>KUH TpucoeauHeH KonaeHcaTop eMmKocThio C= 100 mx®. (ComnpoTuBIEeHUEM
MPOBOJIHUKA U MPY>KUH MpeHeOpeub) (ouennBaercs 3 0.)

II Bapuamnr.

Al. C noMomip0 Kakoro OmbITa MOKHO IMOKa3aThb BO3HUKHOBEHHE HHIYKIIMOHHOTO
ToKa?
1) HpPOBOIHHK, KOHI[BI KOTOPOTO IMPHUCOECIUHEHBI K rajJbBaHOMETPY, HalIo
IIOMECTUTH B MArHUTHOE I10JIE
2) TPOBOJHHK, KOHIIBI KOTOPOTO MPHUCOCIWHEHBI K TaJlbBAHOMETPY, HAJIO
JIBUTaTh BJIOJIb MAarHUTHBIX JTUHUN



3) MarHuT WJIA TPOBOJHUK, KOHIIBI KOTOPOTO TMPHCOSAMHEHBI K
raJlbBAaHOMETPY, HAJ0 JBUTAaTh TaK, 4YTOOBl MArHUTHBIE JIMHUU
[IepECEKAIN TPOBOJHUK

4) ¢ TIOMOIIBIO OIBITA TIOKA3aTh HEBO3MOXKHO

A2. KOI‘I[& METaJJIMYEeCKUI CTCPIKCHb IIPUCOCAUMHUIN K OAHOMY H3 IIOJIOCOB
HCTOYHHKA TOKaA, TO BOKPYI HCTO 06p8,30BaJIOCL I10JIC:

1) 31eKTpuYecKOe U MAarHUTHOE

2) MarHuTHOE

3) aneKTpUYECKOe

4) Tpu TaKOM YCJIOBHUH T0JIe HE 00pa3yeTcs

A3. IHayKTUBHOCTH YUCJIIEHHO PaBHA!

1) MarHUTHOMY IIOTOKY, OXBaThIBAEMOMY IIPOBOJHHMKOM, €CJIM CHJIa TOKa,
IIPOTEKAIOIIAs 10 TPOBOJIHUKY, paBHa 1A

2) cuie TOKa, MPOTEKAIOIIEr0 I10 MPOBOJHUKY, €CIM MAarHUTHBIA TMOTOK,
OXBaTbIBa€MbIl IPOBOJHUKOM, paBeH 1 BO

3) MarHMUTHOMY TOTOKY, OXBAaThIBAEMOMY MPOBOJHHUKOM, NP U3MEHCHHUU CHIIBI
TokaHa l A3alc

4) cuiae ToKa, MPOTEKAIOIIETo MO MPOBOJAHUKY, €CIIM MarHUTHAS MHIYKIIHS paBHA
1 Tn

A4.Yemy paBHa DJIC camOMHAYKIMU B KaTyuike ¢ MHAYKTUBHOCTBIO 0,4 I'H mpwu
PAaBHOMEPHOM YMEHBIIIEHUU CUJiIbl TOKa ¢ 15 1o 10 A 3a 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 0,4 B

Bl.Karymka ¢ comporusinenneM R= 20 Om u wungyktuBHocThio L= 102TH
HaxOJUTCS B TMEPEMEHHOM MarHuTHOM mnoJie. Korma co3naBaeMblii 3THM MOJEM
MarHUTHBII NOTOK yBenuunBaerca Ha A® = 10 B6, cuna Toka B KaTyIIKe BO3PAacTaer
Al'=0,05 A. Kakoii 3apsia mpoxoauT 3a 3To Bpems o karyiike? (orieHuBaercs 2 0.)

C1l. Ha "enpoBojsiieM KJIMHE C YoM HakioHa o = 30° mapamuiensHo pedpy KiIHHA
JICKUAT TOHKHMIA MTPOBOAHMK Macco M= 5 r u mamunHoi | = 10 cm. KoHIbl mpoBogHMKA
COCMHEHBl C HEMOJBM)XHBIMU CTOMKAaMHM JBYMSI OJMHAKOBBIMU TNPY>KMHAMU
*ecTkocThio K = 0,2 H/M Tak, Kak IoKa3aHO Ha PUCYHKE.



K knemMmaM cToek MmoaBOASAT mocTosiHHOe Hampsbkenwe U= 4 B. Omnpenenute
MAaKCUMAJIbHOE YJIJIMHEHUE MPYXKUHBI, €CJIU B MNPOCTPAHCTBE CO3/IaTh OJIHOPOJHOE
MarHutHoe nojne ¢ uHaykuued B= 0,1 Tn, HampaBiieHHOE€ BEPTUKAIBHO BBEpPX.
(Koapduument Ttpenuss mnpoBogHuKa O TIUIOCKOCTh kimHa W = 0,1, ero
conpotuBiieHue R = 20 Om. ConpoTHBIICHHE TPY>KUH HE YUUTHIBATh) (OIICHUBAETCS 3

6.)

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kaouu Kk Tecram:
Bapuanr 1

Ne Bompoca Al | A2 | A3 | A4 Bl C1

IpaBuabubiiiotBer |1 |3 |1 |4 |Hal0A | 0,63¢

Bapuanr 2

Ne Bonpoca Al | A2 | A3 | A4 | B1 C1

IMpasuwiabnbli otBer |2 |3 |3 |2 |25-10°Ka| 11 em

Kpurepuu ouenku:

— «2» BbICTaBIIsIeTCA 00y4YarOIIEeMycsi, €ClIi Habpajl MeHee 3 0aJUIOB;
— «3» BBICTaBIIsIETCA 00yUarolemMycs, 3a 4 0asnia,

— «4» BBICTaBIISIETCS 00yUaroIiemMycs, 3a 6-5 6aJII0B;

— «5» BBICTaBIISIETCS 00yUaroemMycs, 3a 6osee 7 6aoB.

3aganus 1 caMocTosiTeS IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHMIA)

1) SIBneHue 3ACKTPOMATHUTHOW WHIYKIIUH.

2) MarHuTHBIH ITOTOK.

3) 3aKoH AIEKTPOMArHUTHOW WHTYKITHH.

4) TlpaBuno Jlenna.

5) BuxpeBoe dJIeKTpuIecKoe moJie.

6) O/1C nHAYKIHMH B IBUKYIIUXCS TPOBOIHHUKAX.
7) SIBiieHVe CaMOWHTYKITHH.



8) HAyKTHBHOCTS.
9) DHeprust MarHUTHOTO TIOJIST TOKA.

10) B3anMOoCBsI3b 2IEKTPUYECKIX U MAarHUTHBIX TIOJICH.
11) DJIEKTPOMarHuTHOE IOJIE.

12) MarnuTHasi IpOHUIIAEMOCTb.

13) Hua-, mapa- u heppoOMarHeTHKH.

Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKpPBITO COAEPKAHUE MaTepuaia

YETKO M IPABUIBHO JaHbl ONPEIEICHUS U PACKPBITO COACPKAHUE IOHSATHUN, BEPHO
VCITOJIb30BaHbl HAYYHbIE TEPMUHBI

AJI1 J0Ka3aTCJIbCTBA MCIIOJIB30BaHbl PAa3/IMYHBIC YMCHUS, BbBIBOJbI W3 Ha6JIIOI[eHI/II\/'I,
OIIBITOB

OTBCT C&MOCTOHTGHBHBIﬁ, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHI>Ie 3HaHU:.

OtMmeTka «4»

PACKPBHITO OCHOBHOE COJIEpKaHUE MaTepHraa

B OCHOBHOM TMPABUJIBHO JIaHbl OMNpEJEICHUsS TOHSATUA M MCMOJIb30BAHbI HAYUYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OmnpeAeiCHUs] TOHATUM HEMOJIHBIE, JOMYILICHbl HE3HAUYMUTEbHBIC HapPYIICHUS
MOCJICAOBATEILHOCTH M3JIOKEHUS, HEOONBIINE HETOYHOCTH TP HCIIOJIb30BaHUU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MpaBWIbHBIE M YETKHWE OTBEThI HAa BOMPOCHl YTOYHSIONIETO XapakTepa (MO3UIUs
MOHUMAIOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHuE y4eOHOTO MaTepuaia, HO M3JI0KEHO (pparMeHTapHO,
HE BCET/Ia MOCJIeI0BATEIHHO

OTIpE/ICIICHHS TIOHATHIA HETOCTAaTOYHO YCTKHE

HE WCIOJIB30BAaHBI B KAyeCTBE JIOKA3aTEIbCTBA BBIBOJBI M O0OOIICHHS W3
HAOJFOICHUH, TOTYIIEHBI OITMOKH TP MX U3JI0KCHHUH

JOMYIIEHbl ONIMOKM W HETOYHOCTH B WCIOIB30BAHUUM HAYYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

NpaBUJIbHBIC M YETKHWE OTBETHI Ha BOMPOCHI HABOJSIIETO W KOHKPETH3HUPYIOIIETO
xapakTepa (o3UIHs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIepKaHUE yu4eOHOTO MaTepuala He PacKPhITO
HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa



JOMyIIEeHbl TpyOble OMMOKM B ONPENCNCHWH TMOHSATUW, TPH UCIOJb30BAHUU
TEPMHUHOJIOTHH.

KonTposbnas pabora Ne 3
Ilo pa3ageny «JIeKTPOANHAMHUKA

Bapuanm 1
1. Onpenenuts cuily, ¢ KOTOPOH OJHOPOJHOE MAarHUTHOE T0JI€ IEUCTBYET Ha
IPOBOIHUK JUIMHOM 30 cM, pacrosoxkeHHbIi no yriom 45° k BeKTOpy MarHUTHOM
WHAYKIUHU, eciau cuia Toka B HeM 500 MA. MarautHas neayknusa coctasiseT 0,5 Ti.

2. [IpoBogHUK ¢ TOKOM 7A HaXOAWUTCS B MAarHUTHOM TToJie ¢ nHaykimen 10 To.
OnpenenuTs JUIMHY POBOJHUKA, €CIIM MAarHUTHOE TI0JIE IEUCTBYET HA HETO C CHIION
25H nepneHauKyaspHO IPOBOIHUKY.

3. [IpoBoanuk nmuHoi 30 cM ¢ critoit Toka 50 A HaX0AUTCS B OTHOPOIHOM
MarHuTHOM mnoJje ¢ unaykuuein 60 mTn nepnennuxynsapuo noio. Kakyio padboty
COBEPUIUT UCTOYHUK TOKA, €CJIA MMPOBOAHUK nepemectutcs Ha 30 cM
Xx X X E,.x BJIOJIb HATIPABJICHUS JTMHUU JIEUCTBUS CHIIbI AMriepa?
X XX X 4. Kako#lt qo/mKHa ObITh CHJIa TOKA, YTOOBI B KaTYIIIKE

x  x“’x%  x HHAYKTHBHOCTBIO 0,5 I'H 9HEeprust MarHuTHOro mosist Obiia 100 [Hx?
.

v
X x x x9. Ilokazars HanpaBienue cuibl JlopeHia.

Bapuanm 2
1. Onpenenuts cuiy, ¢ KOTOpOH OHOPOAHOE MAarHUTHOE TOJIE IEUCTBYET Ha
IPOBOIHKK UIMHOM 40 cM, pacronoxkeHHbli o yrioM 45° kK BEKTOpy MarHUTHOM
WHIYKIIUH, eciii cujia Toka B HeM 400 MA. MarautHast unaykius coctasisget 0,5 To.

2. [IpoBogHUK ¢ TOKOM 3A HaxXOIUTCS B MAarHUTHOM TioJie ¢ uHAyKIuein 12 T
OnpenenuTs JJIMHY MPOBOJHUKA, €CIM MAarHUTHOE T0JIE IEUCTBYET HA HETO C CUJION
40H u nepneHuKyJIIpHO TPOBOJAHUKY.

3. [IpoBoanuk nimuHoi 40cM ¢ cuiioi Toka 50 A HaX0AUTCS B OJHOPOTHOM

MarHuTHOM mnoJjie ¢ uaayknueit 50 MTi. Kakyto paboTy cOBEpIIUT UCTOYHUK TOKA,

€CJIM IPOBOJIHUK IepeMecTuTCs Ha 40 cM BOJIb HANIPABJIEHUS JIMHUM IEVCTBUS CUIIbI
e =& @ EJ.' Awmrnepa?

.
] ] Lf. »

4. Kakoii 1opKHa OBITh MHIYKTUBHOCTD KaTYIITKU, YTOOBI IPU CUJIE
e =»"e o TOKaBHEH 2 A SHEPrHs MATHMTHOTO 10/ paBHsaach 20 [Ix?



5. [loka3ath HanpaBieHue cuibl JIopeHna.

Bapuanm 3
1. Onpenenuts cuily, C KOTOPOI OJJHOPOAHOE MATHUTHOE MOJIE ICUCTBYET Ha
IPOBOJHUK JUIMHOM 30 cM, pacroIokKeHHbIH o yrioM 45° Kk BeKTOpy MarHUTHOI
WHIYKIUH, eciid cujia Toka B HeM 500 MA. MaruutHas unnykuus coctasinset 0,5 To.

2. [IpoBOHUK ¢ TOKOM 7A HaXOJUTCS B MarHUTHOM TioJie ¢ uHaykimen 10 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MAarHUTHOE TOJIE ICMCTBYET HA HETO C CHUJION
25H nepneHauKyJISIpHO IPOBOAHUKY .

3. IIpoBoanuk mmuHoi 30 cM ¢ critoii Toka 50 A HaXOIUTCS B OHOPOTHOM
MarHUTHOM MoJie ¢ nHAyKuuei 60 mTa neprneraukyaspHo moiro. Kakyro padoTy
COBEPIIIUT UCTOYHUK TOKA, €CITU TIPOBOAHUK MepemMecTuTcs Ha 30 cM BIOIb

X X X _Ez.x HaTpaBIICHUS JIMHUU JICUCTBUS CHIIBI Amriepa?
X XX X 4. Kakoii 1o/pKHA OBITh CHJIa TOKA, YTOOBI B KaTYIIIKE

x  x™’x  x AHIYKTHBHOCTBIO 0,5 I'H 5Heprus MarHuTHOTO noJist Obiia 100 Jx?
.

WV
X x x x5 IlokazaTs HanpaBieHue cuibl JlopeHia.

Bapuanm 4
1. Onpenenuts cuiy, ¢ KOTOPOI OJJHOPOAHOE MArHUTHOE MOJIE ICUCTBYET Ha
IPOBOJIHUK JUIMHOM 40 cM, pacIoIokKeHHbIH Mo yriioM 45° K BEKTOpy MarHUTHOM
WHIYKUWH, eciiu cruiia Toka B HeM 400 MA. MarauTtHas unaykius cocrasisget 0,5 Tor.

2. IIpoBogHUK ¢ TOKOM 3A HaxXOAWUTCS B MAarHUTHOM TioJie ¢ HHAYKIuei 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MArHUTHOE MOJIE ICMCTBYET HA HETO C CUJION
40H u nepneHauKyJIIpHO TPOBOAHUKY.

3. [IpoBognuk qiuHOM 40cM ¢ cusoit Toka S0 A HaXOAUTCS B OJTHOPOTHOM
MarHuTHOM mnoJje ¢ uaayknuei 50 mTn. Kakyro paboTy COBEpIIUT NCTOYHHK TOKa,
€CJIM IPOBOIHUK TiepeMecTuTcst Ha 40 cM BI0JIb HAIPaBJICHUS
. . . _BJ.' JIMHUY JEHUCTBUS CUIIbI AMIiepa?

—Tm
] ] 1‘.‘:?. ]

4. Kako# qo/mKHa ObITh HHIYKTUBHOCTh KaTYIIIKH, YTOOBI TP CHUJIC
e eo™’a o TOKaBHEH 2 A SHEPIUs MATHUTHOIO 10JIs paBHsIach 20 JIHk?

e o » »5 Iloka3ars HanpaBieHue cuibl JlopeHna.

Kontpommpyembie komnerenuun: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



- «5» cTaBUTHCS 32 PaOOTY, BBHITTOJIHEHHYIO IMOJTHOCTHIO 0€3 OIMMOOK M HETOYETOB.

- «4» cTaBUTHCA 3a padOTY, BBHIMOJHEHHYIO MOJHOCTHIO, HO TPHU HAJIMYWUA B HEH HE
0oJiee 0JIHOM TpyOOil U OJHOM HerpyOoi OIMMOKK M OJHOTO HeJouyeTa, He 0osee Tpex
HEI0YCTOB.

- «3» CTaBUTHCS, €CIH CTYACHT NMPaBUIHHO BBITIOJHUI HE MeHee 2/3 Bcell paboThl WiH
JTOMYCTUJI He Oosee oaHOW TIpyOoi ommOKH M ABYX HEIOYETOB, He Oojiee OJHOM
rpy0oii u omHON HerpyOoi ommuOku, He Oojiee TpeX HerpyObIX ONIMOOK, OJHOU
HeTpyOoil OIMOKH U TPEeX HEIOYETOB, MPU HATUIHUH 4-5 HEJOUYETOB.

- «2» CTaBHUTHCS, €CIM YHUCJIO OMMOOK M HEIOYETOB MPEBBICUIO HOPMY OIEHKH «3»
WM TIPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3zgen 4. KoJsie0aHus ¥ BOJIHBI
Tema 4.1. Mexanuuyeckue K0JIC0AHUA U BOJTHBI
YcrHblii onpoc (YO)

1.IlpuBenuTe mpuMepbl KOaeOaTeNbHBIX TBUKEHUN.

2.YT0 Ha3bIBa€TCSI MEXaHUYECKUMU KOJIEOAHUAMMU?

3. [IpusHaku koe0aTeIbHOTO ABMKCHHUS.

4. Kakne xojie0aHus Ha3bIBAIOTCS CBOOOIHBIMU?

5.Kakue cucrembl Ha3bIBatoTCs KosiebaTenbHbiMU? [IpuMepsl.

6.Uto Ha3pIBaeTCAd aMIUIUTYJIONM KoJIeOaHWW; TEPHOJOM KoJieOaHUM; YacTOTOM
KoJiebaHui? B kKakux euHUIIaX U3MEPSAETCS Kaxaas U3 dTUX BEJIMUYUH?

7.Kakass maTeMatuueckas 3aBUCHMOCTh CYIIECTBYET MEXIY MEPUOJOM U 4YaCTOTOU
KOJIeOaHUi1?

8.Kak 3aBHUCST yacToTa ¥ MEPHUO]T CBOOOAHBIX KOJIEOAHUM OT JTMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue konebanust Ha3pIBarOTCA rapmMoHnueckumu? I'paduk

11.YTto Ha3bpIBaeTCs MaTeMaTHYeCKUM MasTHUKOM? IIpu Kakux ycCJIOBHSX peajbHbIN
HUTSHOUN MasiTHUK Oy/JET COBEPIIaTh KOJIeOaHUs, OJIM3KUE K TApMOHUYECKIM ?
12.Kakyro BeTu4rHY Ha3bIBalOT (a3oi koineOanmii?

13.ITpuBeauTe mpuMep KOJIEOIIOMMXCS T B OAMHAKOBBIX (pa3ax, MPOTHUBOTOIOKHBIX
dazax.

14. Kakue npeBpailieHus SHePTUn, TPOUCXOISIT MpH Koiebanusx? PucyHOK.

15. UTo Ha3bIBaIOT BBIHYKIEHHBIMU KOJeOaHUAMU ?

16. Kakoe siBieHrEe Ha3bIBAIOT pE30HAHCOM? Y CJIIOBUE PE30HAHCA.

17.I1lpuBeauTe npuMeEpPbl MEXAaHUYECKOTO PE3OHAHCA.

18. B xakux cimydasx pe30HaHC MOKET OBITh MOJIE3HBIM, a B KaKUX - BpeaHbIM? 19.YTo
Ha3bplBaeTca BoJiHaMHu? UTo Takoe ynpyrue BoJiHbl? [lpuBenute mpumep BOJIH, HE
OTHOCSIIIIUXCS K YIPYTUM BOJIHAM.

20.Kakue BOHBI HA3bIBAKOTCS MPOAOJIBbHBIMH; ONIEPEYHBIMHU?

21.Kakue BOJIHBI — MOINEPEYHbIE WA NPOJOJbHBIE - SIBJISIOTCS BOJIHAMHU CJIBUTA;
BOJIHAMH C)KATHS U PACTSAKEHUS?



22 Ilouemy moriepevHbIe BOJHBI HE PACIPOCTPAHSIOTCS B JKUIKHX U Ta3000pa3HBIX
cpenax?

23.Yrto HazpiBaeTcs 1iuHOUM BOHBI? 1o kKakuM opMynam MOXKHO paccuuTath JJIUHY
BOJIHBI U1 CKOPOCTh PACIPOCTPAHEHHUS BOJIH?

24. Yto sABAsE€TCS UCTOYHUKOM 3ByKa? UTO Ha3BIBAIOT 3BYKOM?

25.MexaHudeckue KoJjeOaHMs, KaKMX YacTOT HAa3bIBAlOTCA 3BYKOBBIMHU U TIoueMy?
26.Kakue konebanust Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; HH(PA3BYKOBBIMU?

277.YT0 Ha3bIBAIOT MY3bIKaJIbHBIM TOHOM; IIIyMOM?

28.Yem onpenaensieTcs TPOMKOCTh 3ByKa?

29.0T yero 3aBUCHUT BBICOTA 3ByKa?

30. 3BykoBbI€ siBJIeHHS. UTO Ha3pIBAIOT 3XOM? Y CJIOBUE BOSHUKHOBEHHS 3XO.

31. OnpeneneHne pacCTOSHUM C MTOMOIIBIO 3BYKa.

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COAEPKaHUE MaTepraia

YETKO M TIPABWIJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbBl PA3IMYHbIC YMEHUS, BBIBOJIBI U3 HAOIIOACHU,
OIIBITOB

OTBET CAMOCTOSITEIBHBIN, UCITOJIB30BAHBI paHEE IPHOOPETCHHBIC 3HAHMSI.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHrasa

B OCHOBHOM IPAaBUJIBHO JIaHBI OMPEICIICHUS MOHSATUN M UCIIOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

onpeieSIeHUs TTOHATUI HETIOJHBIE, TOMYIIEHb HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
TTOHUMAIOIITU )

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHHe yueOHOT0 MaTepurasa, HO H3JI0KEHO (hparMeHTapHoO,
HE BCETJa MOCJIe10BaTENbHO

OTIpE/IeTICHUS MOHATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHUS U3
HAOJI0ICHUH, TOMYIIEHBI OIIHMOKH MPU UX U3JI0KEHUU

JIOTYIIEHbI OITMOKY U HETOYHOCTHU B UCHOJIb30BaHUU HAYYHOM TEPMUHOJIOTHUH,
OIpE/IEeTICHUE MTOHATHH



MIPAaBIJIbHBIE U YETKUE OTBETHI HAa BOMPOCHI HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHhE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMIMOKU B ONPESICHUN MMOHATHH, PU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuanr.

Al. ®opmyJia 1J1is1 BbIYMCIEHHUS JJIMHbI BOJHBI
' T

A)A=T 6)A= € B)A=cT

A2. Teso 3a 2,5 Munytbl coBepmaer 120 mosHbIX KoJseOanuil. Onpeaesaure
Mepuoj KoJIeOaHuI.
a)1,25¢6)0,8cB)0,02c

A3. CkoJbK0 KoJIeOaHuil coBepIUT TeJio 3a 10 ¢ mpu yacrore kosedanmnin 220
I'n?
a) 22 6) 220 B) 2200

A4. Teno 3a S munyT coBepuaer 240 konedanuid. KakoBa yacrora koJie0anuii?
a) 0,8 '

0) 48 I'

B) 1200 I'y

AS. B oaqHOM U TO# Ke cpee pacpoCTPAHSIOTCH BOJHBI ¢ yacToTor 10 I'm u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JIbIIEe?

a) OJIMHAKOBBI

0) 20T

B) 10 I'y

A6. Haiinute 1JIMHY 3BYKOBOH BOJIHBI B BOje, ecimu eé ckopoctb 1480 m/c, a
yactora 740 I'u.

a) 0,5 M

6) 1095200 m

B)2 M

A7. HacroTa 3ByKa yBeJM4mwiach B 5 pa3. Kak usmeHuachr CKOpocTh 3ByKa B
ITOM Ke cpene?



a) HEe U3MEHUJIACh
0) yBenMuuiach B 5 pas
B) YMEHBIIWIACH B 5 pa3

Bl. Yemy paBHO paccTrosiHMe [0 Jieca, eCJM OTPA’KeHHbI 0T Hero 3BYK
BO3BpaTwiica K McTOYHUKY cmyctsas 10 ¢? Ckopocrb 3Byka paBHa 340 m/c.
(ounenuBaetcs 20.)

C1. AMmiiuryaa koJsiebanuii rpy3a Ha npysxkune paBaa 10 cm. Ilepuon konedanuii
2 c. Kakoii myTs npoiiaét rpy3s 3a 2 c? (oueauBaercs 30.)

II BapuanT.

Al. ®opmyJa I BBIYMCJICHUS CKOPOCTH PACIIPOCTPAHEHUS BOJIHbI
A A

a)v = T 0)v= v B)v=AT

A2. lIpyxkuna 3a 4 muHyTbl coBepmaer 200 mosHbIX KoJieOanumili. Onpenenure
nepuox KoJieOaHui.
a)1,2¢6)50cB)0,02c¢

A3. CKoJbKO KOJIeO0aHUI COBEPIIMT Teyo 3a 15 ¢ nmpu yacrore kosedanmii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 muHyThI coBepuiaer 180 kose0annii. KakoBa yacrora kosed0anui?
a) 90 I'g

0) 360 I'x

B) ,5T1n

AS. B o1HOM ¥ TO Ke cpelie pacPOCTPAHAKTCH BOJHBI ¢ YacToToi 30 I'u u 40
I'u. Y kakoii BOJIHBI CKOPOCTH MeHbILE?

a) OJIMHAKOBBI

0) 40 I'u

B) 30 I'ny

A6. Haiigure 1IMHY 3BYKOBOI BOJIHBI, ecJu e€é ckopocth 340 M/c, a yactora 170
I'n.

a) 0,5 M

0)2 M

B) 57800 M

A7. Yacrora 3ByKka yMeHbIIWIACh B 9 pa3. Kak u3MeHWIach CKOPOCTH 3BYKa B
ITOI ke cpene?



a) HEe U3MEHUJIACh
0) yBenmuuiach B 9 pas
B) YMEHbBIIWIACH B 9 pa3

Bl. Yemy paBHO paccTrosiHMe [0 Jieca, eCJM OTPA’KeHHbI 0T Hero 3BYK
BO3BPATWJICH K HMCTOYHHKY cmycta 5 ¢? Ckopoctb 3Byka paBHa 340 wm/c.
(ounenuBaetcs 20.)

C1. AMIuiuTyaa koJsie6aHuii rpy3a Ha npy:xuHe pasHa 7 cm. Ilepuon kosedanmii 3
c. Kakoii nmyTs npoiiaér rpys 3a 3 c? (ouenuBaercs 30.)

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kiaouu Kk Tecram:

Bapuanr 1

Ne Bompoca Al |A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBwibHbliioTBET | B | a | B | a | 0 | B | 0 |1700 M | 40 cm

Bapuanrt 2

Ne ponpoca Al | A2 | A3 | A4 | A5| A6 | A7 | B1 C1

IlpaBuiabHbliioTBeT | 2 | 2a | 0 | B | B | 0 | B [850Mm |28 cm

Kpurepun ouenku:

— «2» BBICTaBIISIETCS 00yUarOIIEMyCsl, €ClTu HaOpayl MeHee 4 O6aIoB;
— «3» BbICTaBisIeTCA 00yUaromemMycs, 3a 6-5 6aos;

— «4» BoICTaBIIAEeTCA OOyUaromemMycs, 3a 9-7 6aos;

— «5» BbICTaBIIsIETCS 00yUaronemycs, 3a 6osee 10 Gamos.

3aganus 1 caMocTosATe IbHOM padoThl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMI)



1)
2)
3)
4)
5)
6)
7)
8)
9)

KonebarenrHO€E ABHKEHHE.

["apmoHnueckue KoyieOaHus.

CB00OOIHBIE MEXAaHUYECKHE KOJIEOAHMS.

[IpeBpaiiieHre 3HEpryuu Mpy Kojie0aTeIbHOM JIBH)KCHHUH.
CB00OOIHBIE 3aTyXalOIINe MEXaHUYECKHUE KOJIeOaHusI.
MareMaTH4eCKUi MasiTHUK.

[IpyXWHHBIN MAsSTHUK.

BriHyXIeHHBIC MEXaHUYECKUE KOJICOaHMsI.

Pe3onanc.

10) [Tonepeunsie U MPOIOJIbHBIE BOJIHBI.

11) XapaKTepUCTUKU BOJIHBI.

12) 3BYKOBBIC BOJIHBI.

13) VYbpTpa3ByK U €ro NpuMeHEHHE.

14) Nurtepdepennus, audpaxiiys U MoIsIpru3aiis MEXaHUIeCKUX BOJH.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COAEPKaHUE MaTepraia

YETKO Y MPABUJIBHO JIaHBI OTIPEICIICHHS U PACKPBITO COAEp KaHUE TTOHSATHMA, BEPHO
HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbI PA3INYHbIC YMEHUS, BBIBOJIBI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIBHBIN, UCITOJIB30BAHBI paHEE IPHOOPETCHHBIC 3HAHMSI.

OtmMmeTKka «4»

PACKpBITO OCHOBHOE COJIep)KaHUEe MaTepuala

B OCHOBHOM IPAaBWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

onpeieSIeHHs] TOHSATUN HETIOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYLIECHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHNS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPAaBWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3ULUs
TTOHUMAIOIITU )

OtmMmeTKa «3»

YCBOCHO OCHOBHOE COJIepKaHHe YueOHOIro MaTepualia, HO U3JI0kKEHO (hparMeHTapHO,
HE BCEra I10CJIe0BaTEILHO

onpeieSIeHHs] MOHSATUN HEJIOCTATOYHO YETKUE

HE HCII0Jb30BaHbl B KAUECTBE I0KA3aTEJILCTBA BBIBOJBI M 000O0IIEHHS U3
HaOJII0/ICHUM, TOMYIIIEHBI OITUOKH MPU UX HU3JI0KEHUH



JOMYIIEHBI OITMOKU M HETOYHOCTH B UCMOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIeHUE TTOHATUN

MPAaBUJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOASIIETO U KOHKPETU3ZUPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YU4eOHOro MaTepuajia He PacKPBITO

HE JaHbI OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKU B OTPEICICHUH TIOHIATHMA, IIPU UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

Tema 4.2. JjeKTpOMArHUTHbIE KOJI€OAHNS U BOJHBI

YcrHblii onpoc (YO)

1.

~

N3 kakux »71€MEHTOB COCTOUT KojeOaTenbHbI KOHTYP? MOTYT Jii BOSHUKHYTh
KoJieOaHUsI B KOHTYype, COJAEpXKalleM KOHJAEHCAaTop H  pe3ucrop?
WHJIYKTUBHOCTh U PE3UCTOP?

Kakue pusnueckue BeIUUNHBI U3MEHSIOTCS TIPU KOJICOAHUAX B KOJIeOaTEeIbHOM
KOHTYype?

UeM oTAnYarOTCA KoJieOaHUs 2JIEKTPUUECKOTO 3apsija U TOKa B KoJiebaTeIbHOM
koHType? Kak mo rpaduky u3aMeHeHus 3apsijga co BpeMEHEM MOCTPOUTH rpaduk
3aBUCUMOCTH CUJIBI TOKAa OT BPEMEHHU?

OT d4ero 3aBUCUT Mepuoj] KojebaHuil B KOHType? MoxeT nu mnepuo
KoJieOaHU B KOHTYPE OCTaBaThCs MOCTOSHHBIM TPU W3MEHEHHH WHIYKTHB-
HOCTHU U €EMKOCTHU?

Kak wu3MmeHuTCs neproa  KojieOaTeNIbHOrO KOHTYpa, €CJIM YBEJIUYUTh
YUCJIO BUTKOB KaTyIIKM? BHECTHU B KaTYILIKY KEJIE3HBIA CEPACUHUK?

Kakue mpeBpauieHusi SHEpruM MNPOUCXOASAT B KojebarenbHOM KoHType? ['nme
COCpEJIOTOYEHa JHEPrus Mpu CBOOOJHBIX KOJieOaHMUSX B KOHType uepe3 1/8,
1/4, 1/2 nepuosa nmocie Hauayia pa3psaku KoHJaeHcaTopa?

MoryT i1 ObITh CBOOOIHBIC KOJICOAHUS B p€aIbHOM KOHTYPE HE3aTyXaroluMu?
YeM ornuyaroTca APYr OT JApyra cBOOOJHbIE KOJeOaHUsS B IBYX KOHTYpax C
OJIMHAKOBBIMHU TMapaMeTpaMu, €CIW HMX KOHAEHCATOPHI OBUIM 3apsiKEHBI OT
6atapeii ¢ pazupimu DJ[C?

Kak pgeiicTByromee 3HaueHHE CHJIBI TOKa (HANpSIKEHUSA) CBSI3aHO C
aMIIMTYAHbIM 3HadeHueMm? Kakoe 3HaueHUE CuUJIBl TOKa W HaNPSIKECHUS
U3MEPSAIOT aMIIEPMETPHI U BOJBTMETPHI B IIENU MEPEMEHHOTO TOKa?

10.Ha kaTymky mojaaeTcss OJMHAKOBOE HaNpsyKeHue — CHayaja OT CeTH

MOCTOSIHHOT'0, a 3aTeM MEepPEeMEeHHOro Toka. B kakom ciydae oHa HarpeBaeTcs
cuJibHee?

11.1Touemy B uenu, cojlepkalied KOHIEHCATOP, MOXKET MPOTeKaTh TOJbKO

MepEMEHHBIN TOK?

12.JlonycTuMoO JIM B LIeNb MEPEMEHHOIo0 ToKa HampspkeHuem 220 B BKIIOYHUTH

KOHJIEHCaTOop, MpoOoKHOE HampsiKeHue Kkotoporo 250 B?



13.ITouemy B pamKe, paBHOMEPHO BpalIalOIIEHcss B MAarHUTHOM II0JI€, BO3HUKAET
OJ1C? YeM oTAMYaIOTCS MPOMBIIIICHHBIE TEHEPATOPHI OT MPOCTEHIIEH MOJEIH -
paMKH, Bpallaroecs B MAarHuTHOM ToJjie?

14 Kakum 00pa3oM MOJydarOT CTaHJAPTHYI0 YacTOTY IMEPEMEHHOI'0 TOKa IMpH
MEJIJICHHOM BpalleHUU pPaMKH?

15.1ns yero ciayxut Tpancpopmatop? Kakue ero ocHoBHble yactu? Kakon
NPUHIIUI IeficTBUA TpaHchopMmaTopa?

16.Kakum o6pa3omM Npou3BOAST NMpeoOpa3oBaHUs HAMNPSIKEHUS U CUIIBI TOKA B
HEeMsIX MepeMeHHOTo Toka? MOXXHO JM COBepIIaTh TakWe MpeoOpa30BaHUS B
LEIAX ITOCTOSIHHOTO TOKa?

17.Yem otnmyaeTcs XOJOCTOM pexuMm TpadnchopmaTopa ot pabdouero? Kak
OCYIIECTBJISIETCS PEKUM HATPY3KU?

18.Kak cBs3aHBI MEXOy COOOW BEIMYMHBI TOKOB W HAMpPSKEHUH B OOMOTKax
TpanchopmaTopa?

19.3a cuer dyero B TpaHchopMaTOpe MPOUCXOAUT TMOTEPS DHEPTUU Mpe-
obpazyemoro Toka? KakoBsl mytu noBbitenus: KI1J[ tpancopmaropa?

20.ITouemy nns mepenady SICKTPUUECKOM HSHEPruM Ha OOJbIINE PACCTOSHUS
ucnoabp3yercs nepeMeHHbld Tok? I[louemy mnpu mnepenade 3JIEKTPOIHEPTUU
MCHOJB3YIOT BBICOKOE HalpsKeHue?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W NMPABUIIBHO JIaHbI ONPEIEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTIBITOB

OTBET CaMOCTOSITENIbHBIN, UCIOJIb30BaHbl paHee NMPUOOPETCHHbIE 3HAHMUSL.

OtMmeTka «4»

PacKpBITO OCHOBHOE COZCpKaHNE MaTepHaia

B OCHOBHOM IPABHWJILHO JIaHBI OTIPEICIICHUS TIOHSITHH W UCITOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTIpEeJICIICHH S TIOHSITHI HETIOIHbBIC, JOMYIIICHBl HE3HAYUTEILHbBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHNS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3uIIUs
MTOHUMAFOITUH)

OtmeTka «3»



YCBOEGHO OCHOBHOE COJIepKaHne YueOHOTro MaTepraa, HO H3JI0KEeHO (hparMeHTapHoO,
HE BCET/a TOCIIeI0BATEIILHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE WCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOABI U 000OIICHHMS 13
HaOJFOICHUH, TOTYIIEHBI OITMOKN TP UX U3JI0KCHUH

JIOTTYIICHBI OMTMOKHM ¥ HETOYHOCTH B UCTIOJIB30BAaHUU HAYYHOW TEPMHUHOJIOTHH,
OTIpe/IeTICHUE TTOHATHIHA

MIPaBIJIbHBIC U YETKUE OTBETHI Ha BOTIPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtmMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapakTepa
JOMYIIEHBI TPyObIe OMIMOKY B ONPEASICHUN MOHATHH, IPU UCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

TecTupoBanmue (T)
I Bapuanr.

Al. DyeKTpoMarHuTHBIE BOJIHBI MOTYT PACpOCTPaHSAThCS

1) TOIBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJBKO B BEIIECTBE C JIFOOBIMU CKOPOCTSIMU

3) B BaKyyMe€ U B BELIECTBE CO CKOPOCThIO CBETA

4) B BaKyyMe | B BEIIECTBE CO CKOPOCTSIMU, OOIBIIIMMHI CKOPOCTH CBETA

A2. Ilepuoa 2J1IeKTpOMAarHUTHOM BOJIHBI paBeH 1 MKc. [[MHa 3JIeKTpOMarHUTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 xm

A3. YacToTa >1eKTpOMarHUTHON BOJIHBI MH(ppaKpacHoro usmyuenus 2102 I,
[lepuon konebaHut ATOM BOJIHBI PaBEH

1)5-108¢

2)2-10%% ¢

3)0,5-10% ¢

4)2-108¢

A4. BHyTpH KOHJIEHCATOpa CO3aETCs
1) HEOJHOPOIHOE MarHUTHOE TOJIE
2) OTHOPOAHOE JIEKTPUUECKOE MOJIE



3) OIHOPOHOE MAarHUTHOE T0JIe
4) HEOTHOPOAHOE IICKTPUUECKOE TOJIC

AS. B xonebatenbHOM KOHTYpE TIEPUOINICCKH N3MEHSIOTCS
1) cuna Toka B pe3ucTope

2) 3apsj KaTyIIKH

3) cuiia ToKa B KOHJIEHCATOPE

4) 3apsiq KOHJIEHCATOpa M CHJIa TOKa

AG6. [Tpu yMeHbIIIEeHUY UHAYKTUBHOCTH KaTYIIIKH, BKIIIOUEHHOH B KOJeOaTeIbHbBIN
KOHTYP, TIEPHO/T AIEKTPOMArHUTHBIX KOJICOAHMIA

1) He U3MEeHUTCs

2) YMEHBIIUTCS

3) yBeIuuuTCs

4) MOXET KaK YBEJIIMYUTHCS, TAaK U YMEHBIIUTHCS

B1l. YcraHOBHTE COOTBETCTBHE MCIKIY (1)I/I3I/ILIGCKI/IMI/I BCIMYMHAMH U (bOpMYJIaMH, 110
KOTOPBIM OHHU OIIPCACIIAIOTCA.

OUBNYECKAS BEJIMUNHA

A) DHeprus KoHJeHcaTopa

b) [lepuon 31€KTPOMAarHUTHBIX KOJIeOaHUI
OOPMYVYJIA

1) 2nLC

2) q/,C

3) q2/ ,C

4) 2m\LC

5) g/-LC

II Bapuamnr.

A1.B 31€KTpOMarHUTHBIX BOJTHAX COBEPIIAIOT KOJIeOaHUS

1) mro0Oble YacTUIIBI CPEIbI

2) 3apsiKEHHbBIE YaCTHUIIbI

3) aNIeKTPUUECKHE TOKU

4) HanPSKEHHOCTD AJECKTPUUECKOTO OIS M MHIYKIIHUSI MAarHUTHOTO TIOJIS

A2. [lepnon 3JIeKTPOMarHUTHOM BOJIHBI paBeH | Mc. /[mmMHa aneKTpoMarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. Yacrora pagnoBosnsl 4-108 [lepuoa konebGanuii 3Tl BOJIHBI paBeH



1)4-108 ¢
2)2,5-10% ¢
3)2,5:108 ¢
1) 4-108 ¢

A4. KoHaeHcaTop — 3TO yCTPOHCTBO

1) 17151 HAKOTUICHHMS JIEKTPUUYECKHUX 3apsI0B

2) IS CO3JIaHMs DJIEKTPUIECKOTO TOKa

3) 1St U3BMEPEHUs PIECKTPUUECKUX 3apsI0B

4) ns ompeaeaeHNs HalpaBIeHUS AICKTPUYECKOTO TOKa

AS. KonebaTenbHblii KOHTYP COCTOUT
1) U3 KaTymku u pe3ucropa

2) U3 pe3ucTopa U HCTOYHUKA TOKa

3) U3 KaTyIIKK U KOHJIEHCATOpa

4) u3 pe3ucTopa u KoHJeHcaTopa

AG6. [Ipu yBenmuyeHnN EMKOCTH KOHIEHCATOPa, BKIFOUEHHOTO B KOJIeOaTeIbHbBIN
KOHTYP, IEPHO/T AIEKTPOMArHUTHBIX KOJICOAHMI

1) He u3MeHuTCs

2) yMEHBIIUTCS

3) yBenuuuTcs

4) MOXET KaK YBEIIMYUTHLCS, TaK U YMEHBIITUTHCS

B1l. YcranoBute cooTBeTCTBUE MEXKY (DU3UUECKUMU BeIMUYMHAMU U (OpMYJIaMH, IO
KOTOPBIM OHU OTIPEJEISIOTCS.

OUBNYECKAS BEJIMUNHA
A) 3apsg koHaeHcaTopa

b) DHeprus karyumku
OOPMYJA

1) CU

2) U/,C

3) LI%/,C

4) UVLC

5) LI%/,

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kaouun Kk Tecrtam:

Bapuanrt 1

Ne Bonipoca Al | A2 | A3 | A4 | A5 | A6 | B1

Ipauaenbiii |3 |3 (1 |2 |4 |2 |B1,A3,b4




| oTBeT

Bapuant 2

Ne Bompoca Al | A2 | A3 | A4 | A5| A6 | Bl

OTBET

MpaBuabubiii (4 |4 |2 |1 |3 |3 |BLALBS

Kpurepuu onenku:

— «2» BBICTABIISIETCS 00yUaIOIIEMYCsl, €ClTU HaOpayl MeHee 2 O6aJlioB;
— «3» BBICTaBIIETCS 00yUaroleMycs, 3a 3 0asia,

— «4» BBICTaBIISIETCS O0yUaromeMycs, 3a 5-4 0aios;

— «5» BeICTaBIISIETCS O0yUaronieMycs, 3a 0osiee 6 6ayIoB.

3aganus s caMoCcTosATe IbHOH padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

©CoNoRWNE

10

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.
M3o6perenue paano A.C. [TonoBbiMm.
25.

24

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[IpeBpaienrie 3Heprun B K0J1e0ATEILHOM KOHTYPE.

[Tepros1 cCBOOOIHBIX ANEKTPUUECKUX KOJICOaHUM.
MaTeMaTrnyeckoe ONnMcaHKe MpOoIeCCOB B KOJIeOaTeTbHOM KOHTYpE.
®opmyna TomcoHa.

['eneparop He3aTyXalOLIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
BbIHyXIeHHbIE 3JIEKTpUUECKHUE KoaeOaHusl.

J1oGpOTHOCTDH KOJ1€0aTENBHOIO KOHTYpA.

. EMKOCTHOE ¥ MIHIYKTHBHOE CONIPOTUBIICHHUS IEPEMEHHOTO TOKA.
AKTHBHOE CONPOTHUBIICHHUE.

3akoH Oma 11 3JIEKTPUUECKOMN LEMU MEPEMEHHOT0 TOKa.
PaboTta u MOLTHOCTh IEPEMEHHOTO TOKA.

Pe30HaHC B 3JIEKTpUYECKON LIETIH.

IlepemeHHBIN TOK.

['eneparop nepeMeHHOT0 TOKa.

Tpancpopmatopsi.

ToKHM BBICOKOM 4aCTOTHI.

[Tonyuenue, nepenaya U pacpeneIeHUE AEKTPOIHEPTUH.
CKOpOCTB 2JIEKTPOMAarHUTHBIX BOJIH.

DJEeKTPOMarHUTHOE I0JIe KaK 0COOBII BUI MaTEpUU.
DneKkTpoMarHuTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bubpatop I'epia.

OTKpBITBI KOJIEOATETHHBIN KOHTYP.

[Tonsatue o paguocssasu. [Ipunnun paguocsasu. [Ipumenenue
JIEKTPOMATrHUTHBIX BOJIH.



Kontponmupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtmeTka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO U MPABWIBHO JIaHbl ONIPEACIICHUS U PACKPBITO COJEpKaHUE MOHATHM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

I 1OKA3aTCIbCTBA UCIIOJIB30BAHBI PA3JIMYHBIC YMCHU, BBIBOJABI U3 Ha6ﬂmﬂ€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtmMmeTKka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONPEICICHUS TOHATUH U UCTO0JIb30BaHbl HAYUYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OnpeieSICHNs TTOHSATUN HETOJIHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U O00OIICHUSIX

MIPaBUJIbHBIC M YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONMIETO XapakTepa (TO3UIIHs
MTOHUMAIOIITU )

OtMmeTka «3»

YCBOEGHO OCHOBHOE COJIEpKaHHMe YueOHOIro MaTepualia, HO U3JI0kKEHO (hparMeHTapHO,
HE BCeT/la MOCaeA0BaTEIbHO

OTIpEJICIICHHS TIOHSATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 000OIICHHS U3
HAOJIOICHUM, TOTYIIIEHBI OITUOKU TP UX U3JI0KCHUH

JOTYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJb30BAHNH HAYYHOW TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0o MaTepuajia He PacKPhITO

HE JaHBI OTBETHI Ha BOITPOCH! HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B ONPEICICHUHN TIOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

KonTpoubnas pabora Ne 4
Ilo pa3neny «KoJsieOanusi u BOJTHBD)

Bapuant 1



1. I'py3 maccoii 450 r coBepiaeT koneOaHus Ha MPYKUHE KECTKOCTHIO

0,5 xH/m. Haiitu nepros, coOCTBEHHYIO M IUKJIMYECKYIO YaCTOTY MEXaHUYECKIX

KOJIeOaHMIA.

2. B xonebaTenbHOM KOHTYpPE 3aBUCUMOCTb CUJIbI TOKA OT BPEMEHH 3ajjaHa

ypasHenueM i=0,55in10°xt. Haiftu aMImTy 1y CHIIBI TOKA, IEPUOJI, COOCTBEHHYIO U

UKIIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJICOAHMIA.

3.Jlonka kayaeTcsi B MOpe Ha BOJIHAX, KOTOPBIE paCIPOCTPAHSIOTCS CO CKOPOCTBIO 6

M/c. Paccrosinue Mexay AByMs OJIMKalllIuMuU TPeOHSIMU BOJTH

24 m. KakoBa yacToTa yJapoB BOJIH O KOPIYC JOJKH?

4 VI3MeHeHre TOKa B aHTEHHE pajuonepeaTYuka MPOUCXOAUT MO0 3aKOHY

i=3c0s(1,4*10°%). Halizure QMHY H3)Ty9aeMOi SIIEKTPOMATHUTHOM BOJIHEL

5. [Toyemy neTydre MBIIIH JaXXe B TIOJTHON TEMHOTE HE HATHIKAIOTCS HA MPEMITCTBHE?
Bapuanr 2

1. JlnuHa HUTK MaTeMaTudeckoro masitHuka 4 M. Halitu nepros, COOCTBEHHYIO U

UKIIMYECKYIO0 YACTOTY MEXaHUYECKUX KosiebaHuit Ha JIyHe, eclii yCKOpeHHe

cB0OOHOTO MajeHus Ha JlyHe paBHO 1,62 M/c?.

2. YpaBHeHue Kojebanuil HanpsbkeHus umeet Bua u=40cos25nt. Haittu ammiuty gy

HaIpPsHKEHUS, IEPUOJ], COOCTBEHHYIO U IUKIMYECKYIO YACTOTY DJIEKTPOMArHUTHBIX

KOJIeOaHMIA.

3. Yenosek, crosmuii Ha Oepery Mopsi, OIPeIeNni, YTO PACCTOSTHUE MEXKITY

CJIEIIOLIMMU JPYT 3a APYroM rpeOHsIMH BOJH paBHO 8 M. Kpome Toro, oH

MOACYMTAN, YTO 32 | MUH MUMO HETO MPOILIo 24 BOJHOBBIX TpedHs. Onpenenure

CKOPOCTh PacIpOCTPaHEHUS BOJHBI.

4. VI3meHeHre TOKa B aHTEHHE pajuonepeaaTyrKa MPOUCXOIUT 10 3aKOHY

i= 0,3 sin (5,7*10°). Haiimure AaMHY W3IIy4aeMOi SIEKTPOMATHUTHOM BOJIHEL.

5. MHOTOKpaTHOE 3X0 MOKHO YCIbIaTh B ropax. [louemy?

Kontponupyemsie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

- «5» cTaBUTHCS 32 PaOOTY, BBHITIOJIHEHHYIO MOJTHOCTHIO 0€3 OIMMOO0K M HET0YETOB.

- «4» cTaBUTHCA 3a padOTY, BBHIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJMYUU B HEU HE
OoJiee 0JIHOM TpyOOIl U OJHOM HerpyOol OIMIMOKK M OJHOTO HeJoueTa, He 0ojiee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CIIM CTYACHT MPABUJIBHO BBITIOJHII HE MeHee 2/3 Bceil paboThl WiIn
JOMyCTUJ HE Oosiee OJHOW TpyOoil ommOKHM M JABYX HEIOYETOB, HE 0oJiee OJHOM
rpyooii U ofHOW HerpyOoil omuOKu, HE Ooyiee TpeX HErpyobIXx OMIMOOK, OJHOMN
HerpyOoi OIMOKY U TpeX HEA0UETOB, MPU HATUYUU 4-5 HET0UYETOB.

- «2» CTaBHUTHCS, €CIM YHCIIO OMHMOOK M HEIOYETOB MPEBBICUIIO HOPMY OIEHKH «3%
WJIM TIPABUJIBHO BBITIOJTHEHO MeHee 2/3 Bcei paOoThI.

JlaGopaTopHbie padoThI

JlaGopaTopHuasi pabora Ne 12



N3yuyenue padorsl ogHogazHoro rpancopmaropa

Lenb padoThl: yCBOMTh MNPAKTUUYECKHME NPHUEMBI JAOOPATOPHOTO HCCIEIOBAHUA
onHo(a3Horo TpanchopmaTopa METOIOM X0JO0CTOro xoja (onbIT XX) U KOPOTKOTO
3aMmbikaHusi (onbIT K3), CHATH BHEIIHME XapaKTEPUCTUKU TpaHcpopMaropa MpH
Pa3IMYHBIX TUTIAX HATPY30K.

TEOPETUYECKUE CBEJEHUS U PACUETHBIE ®OPMY.JIbI

1. HASBHAYEHME, YCTPOMCTBO U IMPAHIINII I[EflCTBHS[
TPAHC®OPMATOPA

Tpancghopmamop [ 3TO CTaTUUYECKHM DIICKTPOMArHUTHBIN armapar, MNpeIHa-
3HAQYCHHBIM IS MpeoOpa3oBaHUs IIEPEMEHHOTO TOKa OJHOTO HaINpsDKEHUs B
MIEPEMEHHBIN TOK JIPYroro HampsiKeHUs TOM )K€ 4aCTOTHI.
TpanchopMaTtopsl HAXOJAT HIMPOKOE TPUMEHEHUE JJISI TIEpelaun U pacipeeicHus
AIEKTPUYECKON SHEPTUH, ISl PA3JTUUYHBIX TEXHOJOTUYECKUX LEJICU U ISl MUTaHUA
Pa3IMYHBIX LENEHd paauo-, 3JICKTPOHHO-BBIYMCIUTEIBHOM U TEJICBU3MOHHOU
arraparypsel, yCTPOUCTB CBSI3U, aBTOMATUKH, TEJIEMEXAHUKH U T. 1.
[TpuHumn nekcTBus TpaHC(HOPMATOPOB OCHOBAH Ha SIBJICHWU B3aUMHOW MHIYKITUH,
KOTOPBIHN ABJISACTCS CIEACTBUEM 3aKOHA 3JICKTPOMAarHUTHOW MHaykunu dapanes:

dol B
e OO , (1)
i —ds
r€ €j — 3.]1.C. BJIEKTPOMAarHuTHOW MHIAYKIMU, @g — MAarHUTHBIN MOTOK.
[ToTokOM BekTOpa MarHUTHOW MHIAYKUMU B (MarHUTHBIM MOTOKOM) Yepe3 Malylo

wiomaaky dS Ha3pIBaeTCs CKaaspHas (pU3nUUecKas BEIMYMHA, paBHASA

—

dig [ BOdScos(l [J BdS )
IJIe 0L — Yo MEXIy BeKTopamMu B u n- HOPMaJIbIO K murommaake dS.



Puc.1. [ToTok BekTOpa MaraHuTHOM MHAYKIMU B uepe3 manyro
Ioaaky ds.

IToTok BekTOpa MarHUTHOM MHAYKIIUK DB yepe3 MPOU3BOILHYIO TOBEPXHOCTH S
paBeH CyMMe ITOTOKOB Yepe3 MaJlble TIJIOIIAIKH, Ha KOTOPhIe pa3ouBaeTcs
0OJIbIIIas IJIOIAIb.

—

B 0 BdS (3)

Ha pucynke 1, a) wu3oOpakeHa »JJIEKTPOMArHMWTHAs cxeMa OJHO(A3HOro
JIBYyXOOMOTOYHOTO TpaHchopmaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaguueckoe 0003HaAUYCHHE.

> I
»

Pucynox 2. — DnekTpoMarauTHasi cxema ogHO(a3HOTO ABYXOOMOTOYHOTO
Tpancdopmaropa (a) u ero ycioBHoe rpaduueckoe o0o3HaueHue (0)

Tpancpopmarop cocTouT M3 JBYX OOMOTOK, TepBUYHOM 1 u BTOpHYHOW 2,
pa3MEIIEHHBIX Ha 3aMKHYTOM (DeppOMAarHUTHOM MAarHUTOMPOBOJE 3, KOTOPBIN s
YMEHBIIIEHUSI TOTEePh OT BHUXpeBhIX TOKOB Dyko HabpaH w©3 JTUCTOB
aNeKTpoTeXHUYecKor ctanu TommuHon (0,35 0,5) MM, nerupoBaHHOM KpEeMHHEM.
MaruuTonpoBo CIyXHUT JUIsl YCWJICHHS] MarHUTHOM CBSI3U MEXIy OOMOTKamMu
TpaHchopmaropa, T. €. JUIsl YMEHbIIEHUS MOTEPh MAarHUTHOTO TOTOKA,



CO3/1aBa€MOI0  IEpBUYHONM O0OMOTKON TpaHchopMmaropa. [lpum mnoaximroueHun
nepBUYHON 00MOTKH 4-X TpaHc(hopMaTOpa K CETH NEPBUYHBIN TOK i1, IPOXOJIS TIO
e€ BUTKaM W;, BO30YXIAaeT B CEPJICYHUKE CUHYCOUJATbHbIA MarHUTHBIA OTOK D
= @psinlit, toe [ = 2[0f [J yrioBas yacToTa MUTAIOIIEr0 HampsukeHus Up (puc.l).
OTOT NOTOK, IPOHU3bIBAsE BUTKU NEPBUYHON U BTOPUYHOM OOMOTOK, HABOJUT B HUX
OJIC:

eDDnGEHeDDnGCD (3)

1 1 4 2 2 4t
['e N1 1 N2 YUCITO BUTKOB B TIEPBUYHON M BTOPUIHOM OOMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHON 00MOTKHM Tpanchopmaropa k DJIC BTOpUYHOM ero
OOMOTKH, paBHOE OTHOIICHHUIO COOTBETCTBYIOIIMX 4YHCEN BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpanchopmaropa

k [ el_D E‘ (4)
e no

Takum 00pa3zoM, Ko3p(HULHEHT TpaHCPOpMaLIUKU TpaHCPOPMATOPA €CTh OTHOLIEHUE
S/1C ero oOMOTOK WM OTHOILIEHHWE YHUCEN BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaropa OOBIYHO YKa3bIBAIOT OTHOLIEHWE HOMHUHAIBHBIX HANpsHKEHUH B
pexxkume xoistoctoro xona U;,/U,,, koTopoe npaktudecku paBHO oTHoIeHHo DJIC,
TaK Kak IpU Pa30MKHYTOM BTOPUYHON OOMOTKE HampsHKEHHE, MPUIIOKEHHOE K
NEPBUYHON OOMOTKE, MmouTH meiaukoM ypaBHoBemmBaeTcs ee DJIC (U1, [1 €1 ), a

BTOpUYHOE HamnpspkeHue paBHo BTopuuHor DJ[C (U2, [ €2 ). [ToaTomMy BeIpakeHUe
Ut K03 duiinenTa TpaHcHOopMaIMKi MOXKHO MEePENUcaTh B BUJIE:

o M (5)
2x n2
CrnenoBatenbHo, k03P duiimeHT Tpanchopmaluu paBeH OTHOIIECHUIO HAIPSKEHUN
Ha 0OMOTKax IIPH XOJIOCTOM XOJIe TpaHchopMaropa.
[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE SJIEKTPUUYECKAs DHEPTHUS,
norpebasieMass M3 CETH, NpeoOpazyeTcsi B HHEPrHI0 MArHUTHOTO TIOJS, a BO
BTOPUYHOM OOMOTKE, HaoOOpOT, SHEPrHsi MarHUTHOTO TMOJIsl Mpeodpasyercs B
DIIEKTPUYECKYI0, OTAaBaeMyro 3areM (B OCHOBHOM) NOTpeOMTETI0 (HArpyske).
HebGonbimass yacTh MOIIHOCTH TepsieTcsi B camoM TpaHchopmarope. Ilpu
HOMHMHAJIFHOM pPEXHME MOIIHOCTh TOTEPh B OOMOTKAaX W MarHUTOIIPOBOJC
TpaHcpopmaTopa HEBEIWKa, MOITOMY TpaHCHOPMATOPHI OOBIYHO WMEIOT BBICOKHIA
KII/, nocturaromruii (98—99) %.
Takum oOpazoM, B TpaHchopMaTtope mpeoOpa3yroTcs TOJbKO HAMPSKEHUS U TOKU.
MortHOCTh k€ (M3-3a2 MaJlbIX MOTEph Ha HarpeBaHWe OOMOTOK M MarHUTOIPOBOJA
TpaHchopmaTopa) MPaKTUUYECKH OCTAETCA MOCTOSHHOM, T. €. MOXKHO CUMTATh, YTO
11U1 U 12U2 . CnenoBaTensHo,

Ul_g IZ_D niD (6)
ko 17 n2



HUrtak, Toku B o0OMOTKax TpaHcopmaropa OOpaTHO MPOMOPLHUOHAIBHBI
HanpsoKeHUsIM. TOK TMepBUYHOM OOMOTKH TpaHcopmaTtopa HpH OTKIIOUEHHOM
noTpeOUTENe NEKTPOIHEPTHH (BTOpUYHAsE 0OMOTKAa Pa3OMKHYTAa) SIBISIETCS TOKOM
XO0JIOCTOr0 X0/a. DJEKTpUUEcKas cxema OOMOTKHM TpaHC(hopMaTopa IpeaCTaBiIsIET
co0O0# MoCIIe0BaTEIbHO BKIIOYCHHBIE aKTUBHOE CONPOTHUBIICHHE R M MHIYKTUBHOE
CONpOTHUBIICHHE X[, T.€. CONPOTHUBIICHHE MPOBOAA OOMOTKU €€ UHAYKTUBHOCTb. TOK,
OPOXOAALIMA TO OOMOTKE, CO3[JaeT BOKpPYr ce0si MarHuTHOE IIoJie, KOTOpOe
NPOHM3BIBAS TUIOIIAJh BUTKOB OOMOTKH, CO37]a€T MAarHUTHBIN NOTOK. [lepemMeHHbIii
BO BPEMEHU TOK CO3[aeT MEPEMEHHbII MarHUTHBIH MOTOK U COTJIACHO 3aKOHY
dapanes, BOZHUKAET 3.1.C. cCaMOMHAYKIMKU. OTiIudne oT 3.]1.C. MUHIYKIUH COCTOUT B
TOM, YTO B ATOM CJIy4a€ MarHUTHBIH MOTOK CO3/1a€TCsi HE BHEIIHUM HCTOYHHKOM
MarHUTHOTO TOJIsI, a CAMUM TOKOM. TorJa MarHUTHBIA MOTOK MPOMOPIIMOHANIEH TOKY
Y PaBeH:

I OLOI, ©)
rac L — HA3bIBACTCA MHAYKTUBHOCTLIO. BO3HI/IKaIOIHa§I 2.1.C. B O6MOTKG PaBHaA:
e 4B o dLih o, db 8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, 4To 3.7.C. CAMOMHAYKIINAHN MPEISITCTBYET U3MEHEHHIO ToKa. Ha
puc. 3 moKa3aH MEePEeMEHHBIN TOK, TEKYIINK Yepe3 KaTyIKy HHIyKTUBHOCTHIO L.Eciu
B LIENH IPUIOkKEHO NepeMeHHoe Hanpskenue U = UgCOoS wt, To B HEH oTeveT
IIEPEMEHHBIN TOK, B pE3YyJIbTATE YEr0 BOSHUKHET 3.11.C. CAMOMHAYKIMHU. Toraa 3akoH
Oma Ju1s1 paccMaTpUBaeMoOro ydacTka Henu nMeeT BUA. Tak Kak BHEIIHEe
HaIPSHKEHUETTPUIIOKEHO K KaTyIIKe HHAYKTUBHOCTH, TO

(%J 7U costt 1LYy Ldi DU costjt [Jdt, U cosit 1L 110 (9)

dt 0 L dt
[Tocnie UHTErpUPOBAHUS, TTOTYUHM:
Uo . Ug o
I O "~ sinfJt 00 Y cos([It =) (10)
L L 2

Bennunna wl umeer pasmepHocTh OM M HA3bIBAETCS PEAKTUBHBIM HWHIYKTHBHBIM
conpotuBiieHueM R | = wl. CpaBuenue Boipakenuit (9) u (10) mpuBoauT K BEIBOAY,
yT0o najeHue Hanpsbkenus Up onepexaer no ¢asze Tok |, Tekymuii yepe3 KaTyuiky,
Ha [1/2, 4To M MOKa3aHO Ha BEKTOPHOH auarpamme (puc. 3, 0).

Puc.3. a) -anekrpuyeckas LUemnb ¢ UAcaIbHON HHIYKTUBHOCTBIO; 0) — BEKTOpHAs
JauarpamMma TOKa M HalpsDKEHUs Ha KaTylIKe MHIYKTUBHOCTH.

B 3/eKTpOTEXHUKE CHHYCOWUJIAJIbHbIE BEJIMYMHBI 3aMEHSIIOT KOMIUIEKCHBIMU
YHUCJIAMH, UCTIONB3Ys hopmyy Dilepa:



el [cosl [ jsin(l, ede j /011 (11)

Tornga  MHOYKTHMBHOE CONPOTHMBICHME ¢ ydeToM yria mnosopora Ha 90° B

KOMIUIEKCHOM (hOpMeE 3aIUChIBACTCS CICAYIONIMM 00pa3oMm:
g~ V) V)
| OOLe O OL(cos90 O jsin90 ) O jOIL (12)

3mech Touka Haj X[ - O3HA4aeT, yTo 3TO BEKTOp, moBepHyThIA Ha 90° mporus

4acOBOM CTPEIIKH.
Ha puc.4 aktuBHOEe compoTHBIEHHE R BKIIOYEHO TOCIEIOBATEIBHO C
WHYKTUBHOCTBIO L.

Puc.4. BextopHas nuarpamma HanpsbKEHUM Ha TMOCIEI0BATEIbHO BKIFOUECHHBIX
conpoTuBieHus: R u uHayKTUBHOCTH L.

Bropoe nmpaBuiio Kupxroda rinacut: anredpandeckas cymMMa najieHUN HaNpsoKeHUN B
KOHTYpE paBHO ajreOpanyeckod cymme 3.1.c. Torga 3HaYeHHWE HANpPSKEHUS,
MOABOAMMOTIO K TpaHCcopMaTopy B PEKUME XOJOCTOTO XOJia, B COOTBETCTBUU CO
BTOpBIM npaBuiioM Kupxroda s nepBUYHON 0OMOTKH, MOXKET OBIThIIPECTABICHO
KaK CyMMa BEKTOPOB:

U1. O Iél [ Ri lg [ j).(]_ lo . (13)

rne Ri — aKkTHMBHOE CONPOTUBJICHUE TEPBUYHOM OOMOTKU; Xi— HWHIYKTUBHOE
COIPOTHBIICHUE TIEPBUYHON OOMOTKH, OOYCJIOBJICHHOE MOTOKAMU pacCestHus; |X1 =
jwl— KOMIUIEKCHOE COINPOTHUBJICHHE WHAYKTHBHOCTH L, KOTOpO€ YYHTHIBAE€T TOT
(akT, 4TO HANpsKEHUE HA MHIYKTHBHOCTH ornepexaeT Tok Ha 90°. Torma monHoe

COTIPOTHBIIEHHUE TIOCNIEN0BATENLHO BKIOUEHHBIX R 1 L paBHo: Z [1 (/R? + X2 KaK
MOKa3aHo Ha puc.4.

2. ONPEAEJEHHUE NAPAMETPOB TPAHC®OPMATOPA
Jlns ompenencuus koddduirenta TpaHchopmanuu K, a Takke mapamMeTpoB CXEMbI
3aMmerneHust (puc. 2) M MOTepbh MOIIHOCTA B TpaHC(OpMATOpPE MPOBOJISAT OTBITHI
xoJtocToro xoaa (onbeiT XX) U onbIT KOpoTKOTO 3aMbikadus (K3) Tpanchopmartopa.



Puc.2

Puc.2. Cxema 3amernenus Tpanchopmaropa.

Ha puc..2 o603Ha4YeHO:
e Ry u X1 [] akTUBHOE U MHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

e R0 N2R, X5

1 n? X2 [ mpuBeAEHHBIE K UACTY BUTKOB IEPBUYHON OOMOTKHU

aKTUBHOE M MHAYKTHBHOE CONIPOTHUBIICHUS BTOPHUYHONH OOMOTKH;
e Ry [ akTHBHOE CONPOTHBJICHHNE HaMarHUYHBAIONICH BETBH,
00yCJIOBJIEHHOEMTOTEPSMHU MOITHOCTH B CTaJIbHOM MarHUTOIIPOBO/IE;
e Xy [l WHOYKTHBHOE CONMPOTHUBIICHWC HAMarHWYWBAIONICH  BETBH,
00yCJIOBJIEGHHOE OCHOBHBIM MarHUTHBIM IIOTOKOM;
o 71 [] n2 Z, [ MIPUBEJICHHOE K YUCTTY
BHUTKOB NEPBUYHOM  OOMOTKH
COTPOTHUBJICHUE HATPY3KH;
eUsl [InUzwm 12 [ l,/n [J npuBeneHHbIC K YUCTYy BUTKOB TIEPBUYHOMN
O0OMOTKH
BTOPUYHOE HANPSHKEHUE U BTOPUYHBIN TOK.

IlapameTpsl TpaHchopMaTopa B pexxnMe X0J10cToro xoaa (XX).

OneIT XOJOCTOTO XOAa TpaHchopMaTopa MPOBOIUTCS C IICJIBIO OMpPEaeTeHUs
ko3 dunrenta TpaHchopmanuu K, MarHUTHOro MoTtoka @,, a TaKkKe MOTePh
MOIIHOCTHU P, B c€pIeuHNKE MAarHUTOIIPOBOIAa TP HOMHUHAJILHOM PEKUME.

Ao
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Puc.5. Cxema nepBu4HOW OOMOTKHM TpaHchopMaropa U BEKTOpHas Avarpamma
HANPSDKEHUM HA HEW B pexnme XX.



[Tpu onvime XX k mepBUYHON 0OMOTKE TpaHC(hHOpMAaTOpa MOABOIUTCS HO-MUHAIBHOE
HarnpsbKeHue (puc.S)
U1y D HEL D210, (14)

riue
Z1 R 1
JX1 [J HOJHOE CONMPOTHBIICHUE MIEPBUUHON OOMOTKH.
[Tpu »TOM BrOpHuHas oOMoTka pasoMmkHyTa (l; = 0) M HampsbkeHue Ha e
saxumax Uo [0 Uog U Ed.
W3smepus nanpsokenne Uz, TOok lg u aktusHyio Mommocts P, [ 2R u
npeHeOperas MajJeHUEM HAMPSOKEHUST Ha MEpBUYHOM oOMOTKe Zilg (BBUIY ero
HEeOOIBIIOTO 3HA4YeHUs 1o cpaBHeHUIO ¢ DJIC Ej), T. €. MONb3ysICh YNPOUIEHHOM
cxeMo¥ 3amMerieHus TpanchopmaTopa pu XX (puc.3, a u 6), ONPeeIIsIOT:

— ko3 pureHT Tpanchopmauu:

k O Eq/E2 OU1, /U2 (15)
— IIapaMCTPbI HaMaFHI/I‘{I/IBaIOIIIGﬁ BE€TBH CXEMBI 3aMCIICHU A Tpchq)opMaTopa
60 DUlH“o; RoDPx“é; XoD\/ZéD%A; (16)

— HOTCpU MOIIHOCTH IIpHU XX, Ha3bIBACMBIC nomepAamu 6 cmaijiu Po, KOTOPLIC
3aTpavYuBarOTCA B OCHOBHOM Ha HArpeB MAarHuTOIIpOBOAAd OT I[CﬁCTBHH BUXPCBBIX
TOKOB U NUKJINYCCKOI'O IICPCMAarnninBadHuA CTajiun, T. €. PO L] PX-

ITapameTpsl TpaHcopMaTopa B pe:kuMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBUYHOI OOMOTKHM TpaHcopmaTopa W BEKTOpHas Iuarpamma
HaIpsHKeHU Ha Hell B pexume K3.

[pu onvime K3 (puc. 6) B 0OTJIMYKE OT OMACHOTO aBAPUHHOTO KOPOTKOTO 3aMbIKAHUS
TpaHchopMaTopa, BOZHUKAIOLIETO CIydailHO pu padoTe npu HanpsbkeHnud Ug [ Uyg,
, K IEpBUYHON OOMOTKE MOJBOAAT TaKOE MOHMKEHHOE Harl-
psoxenue U; [1 U, (Menbluee Hanpsbkenust Uy, B 8...20 pa3 B 3aBUCUMOCTH OT THIIA
Y MOILHOCTH TpaHc(popmaTopa), Mpyu KOTOPOM B €ro OOMOTKax YCTaHaBIIUBAIOTCS
TOKHU, PABHBIE COOTBETCTBYIOLIUM HOMUHAJIbHBIM 3HAYECHHSIM:
IlH [] SH /Ulm IZH [] SH /UZH [] nllH (17)
N3mepus Hamnpspkenue Uy, TOK |1, 1 aKTUBHYIO MOLTHOCTb Py, ONIPEesIOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTtopa (mosib3ysich
YIPOIICHHON CXeMOH 3aMeleHusl, puc. 6, a):

Ze DU/l Re O P25 X, [ \/ZZDRZ, (18)

1n K K
rae
Z, [

REOX2 R OR DR u X OX 0O0XO
COOTBCTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE cornpotuBienus K3 tpanchopmaropa;

— nanpspkenue K3 (puc. 18.4, 6), BepakeHHOE B TPOIICHTAX,
Ux (1) = 100U, /Uy,;

— notepu MorHocTH pu K3 tpancdopmaropa (nomepu 6 meou)
P, U P;.

3. BHEIIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHUMOCTh HaNpsHKEHUS Ha 3aKMMaX BTOPUYHOW OOMOTKH MPHU U3MEHSIEMON
Harpy3ke OT Toka Harpy3ku, 1. €. Uz [ f(l;), HocuT Ha3BaHUE 6HewHell

xapaxmepucmukuy Tpancpopmaropa.



Bropuunoe HanpspkeHHE (CM. pUC. 2), paBHOE

1 ZKDUﬂthKDHJV;XKDJZ”]W,

H K K

Uog DEp UZ212 DE2 O(R2 L jX2)I2 UU»p [1Z
212

(19)

IIPY YBEJIMYEHUH TOKA HATPY3KH YMEHBIIAETCS KAK 34 CUET YBEJIMYEHUS MaJCHUS
HanpsbkeHus Zz |2 Ha ero BTopuyHOM 00MOTKe, Tak U 3a cu€T ymenbineHnus 3/C £
(BceACTBUE  HEKOTOPOrO  YMEHBIIEHHWS  MarHUTHOrO  ToToka @  mpu
COOTBETCTBYIOIIEM yBeNW4YeHUH Toka |1). OnmHako, TpU aKTUBHO-EMKOCTHOM
Harpy3Ke Mpy YBEJIMYEHUHU TOKa Hanpsbkenue U, yBeIuanBaeTcsl.

BHemiHue XapakTEepUCTUKU MOTYT OBITh pacCUMTaHbl W TOCTPOEHBI, UCXOJs U3
MAcCMOPTHBIX JaHHBIX TpaHchopmaropa (cMm. Tabn. 1), a Takke MyTEM MPSAMOIO
u3Mepenus HanpspkeHus: Uy v Toka | npu n3BMEeHeHUH Harpy3Ku Z,.

Leab padoThl: U3y4YUTh YCTPOUCTBO, MPUHIUI PabOThI, HA3HAYEHUE OJIHO(A3ZHOTO
U TpaHc(opmaTopa; yCTAaHOBUTH 3aBUCUMOCTH MEXY HANPSHKEHUSIMH W TOKaMU B
MEPBUYHOM W BTOPUYHOM OOMOTKaX TpaHC(OopMaTopa; onpenacinuTh KodhuimeHT
TpaHcopmaru ofHo(pazHOro TpaHchopmaTopa;

Onucanmne yCTAaHOBKH.

Ha pucynke 7 npuBeaens! (poTorpadus yCTAHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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6)

Puc.7. a) — poTo ycTaHOBKH ; 0) — EeKTpUUECKas cxema.

VYcraHoBka coCTOMT U3 J1abOpaTOpHOTO aBTOTpaHchOpMaTOpa pPEryIUpyeMOro
(JIATP) 1, mynbTuMeTpoB 2, IJisi ©3MEPEHUST HANPSHKEHU U TOKOBHA MEPBUYHOMN U
BTOPHYHON OOMOTKax TpaHchopMmaropa 3 W TEpPEKIoYaTeNsl peKuMa paboThI
TpaHchopmartopa 4.

B nabopaTtopHoii mpeaycMOTpeHo TpH pexumMa padoThl TpaHChopMaTopa.

1. Pexxum xomocToro xoja (moyioxkeHue nepexnoyarens XX),
2. Pexum KOpoTKOro 3aMbikanus. (moyioxkeHue nepekntovarens K3),



3. Pexxum paboThl IO/ Harpy3Koit (onoxenus nepekmovarens 1-10).
B kauectBe mcciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKH MPUBEIECHBI B TabauLe 1.

Taomuna 1.

HomunaneHoe Hanpsbkenue B mepBuuHoit oomotke (Uyi), B | 220422

HacrtoTa mepeMmeHHOro Toka, I’ 50+0,5
MouiHoCTh HOMHHAIbHAS, BT 7,2
Tok mepBuYHON OOMOTKH B peskuMe Xojoctoro xoaa (ly;) 0.03
A, He Ooiee ’
HamnpsokeHne BTOpUYHBIX 0OMOTOK B peKMME HOMUHATBHOM 71204
Harpy3Kd IMPpY HOMUHAJIBHOM HamlpsbKeHUU ceTd, B T
Tok HOMUHAIIBHOI HAarpy30K, A 0,39
AKTUBHOE COIPOTHUBIICHHUE MepBHYHON 00MOTKH (R1), OM 540
AKTHBHOE COITPOTUBJICHHE BTOpHYHOM 00MOTKH (R2), OM 3,19

3KCHepHMeHTaJIbHaH 4acCThb.

[lepen HavamoMm paboThI, B MPUCYTCTBUE MpernogaBarelis, yOeauTrech B
MPaBUILHOCTH COOPKH U MOJKIIOUYEHHUS YCTAaHOBKHU.

[Tepexmtouatens pexuma paboThl TpaHcHopMaTOpa MEPEBECTH B PEKUMXOIIOCTOTO
xona (XX).

YcranoButs Ha JIATPe MuHuManbHOE BBIXOJHOE HampspbkeHue. JJist aToro
Heobxoaumo pyuky JIATPa moBepHyTh 10 IPOTHUB YaCOBOM CTPEJIKH JI0 yIOpa.

Bxinrouuts YCTAaHOBKY B CCTh.

BxiIrounTh MYJIBTUMETPBI.

Buumanue nepea J100bIMH M3MEHEHUSIMH T10JI0KEHUS TEPEeKII0YATE PEKUMA
padoTnl TpancdopmMaTopa. a TAKKe nepea 3aBepiieHrueM padoTbl, HEOOX0AMMO
ycraHapanuBath Ha JIATPe MmuHNMabHOE BBIXOHOE HANIPSKEHUE

PexxuMm xoJ0cToro xoaa.

Bpamas pyuky JIATPa noGeiitech Ha mnepBuuHON 00OMOTKE TpaHchopmaTopa
HOMHUHAJIBHOTO HanpspKeHUs (cM. Tabmwuiry 1). 3HadueHue HanpspkeHUs: GUKCUPYIOTCSI
0 MOKa3aHUsIM MyJbTuMeTpa Bl.

B Tabnumy 2 3aHecuTe 3HAYCHUS HANPSDKCHWM Ha TEPBUYHOM W BTOPHYHOMN
oomoTkax Tpanchopmaropa (U; u Uy), a Takke TOK MPOTEKAOIINN 10 TEPBUIHON
obmoTke |1 MA.



Ta0muna 2.

U, B I, MA I, A U,, B Pxx, Bt io, % k cos [

HpOI/IBBe,ZII/ITC 3aIIOJITHCHHUEC OCTaBIINXCs AYCCK Ta6J'II/IHI>I.

1. Boruucnure kodhPUIMEHT yCUJIEHUSI MO TOKY B MPOIEHTaX IO
OTHOUIEHUIO K HOMUHAJILHOMY TOKY TpaHchopmaTopa:

. 'O
i 0 ° 100% (20)

2

2. kod(pduimeHT Tpanchopmauu

ko LYl

Eo Uo

3. MOIIHOCTBH X0JI0CTOro xoaa Py, paBHas MOIIHOCTU TEIUIOBBIX IIOTEPH B
CepﬂeqHI/IKe n3-3a FI/ICTepe3I/IC3 nu BI/IXpeBbIX TOKOB Pcm-

2
8 O 8D1P cm (22)
4. k03¢ GUIUEHT MOIITHOCTH TpaHchopMaTopa

(21)

I_’
cos(] 1] —Q

23
U1y, lo (23)

PesknM KOPOTKOTO 3aMbIKAHUS.
[TepeBenuTe nepekitovaTelsb pexkuma padboTel TpanchopmarTopa B mosoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, moGeiitech mpoTekaHusl MO MEPBUYHON OOMOTKE
Tpancpopmaropa Toka, paBHOro ly; =30 MA. 3HaueHue TOKa OMPENEISAETCS IO
MyJIbTUMETPY Aj.

3a"ecuTe B TaOIUIYy 3 3HAYCHUS HAMPSHKEHUS M TOKA MEPBUYHON OOMOTKH, aTaK ke
TOK, TPOTEKAOUIUI IO BTOPUYHONU OOMOTKE.

Taomuna 3.

U, B I, A I, A Pxs, Bt Ux3%, %

Boruncnure momuocTs TpanchopmaTopa B pexxume K3 Pgs, koTopas paBHa
MOIIHOCTH, UAYIINX Ha HATPEB METHBIX OOMOTOK P,

0 W’R 04°B 0P

Rz UTHRUIBUL (24)
Boluncnure HanpsbkeHUe KOPOTKOTO 3aMbIKaHUs B %0 MO OTHOILICHUIO K
HOMHUHATHPHOMY HaNPsDKCHHUIO IEPBUYHONM 0OMOTKH TpaHchopmaTopa.



U %o 10100

25)
K3 (
1 Y9—

—Pexxum padoThI oA HATPY3KOi
[lepeBeaute nepexirodaTens peskuma padboTsl TpaHcpopmaTopa B rnosoxenue 1.

Bpamas pyuky JIATPa noGelitech Ha mnepBUYHOM 0OMOTKE TpaHchopmaTopa
HOMHWHAJIHHOTO HAIPSOKEHUS. 3HaUCHUE HAMPSOKCHUSI (PUKCUPYIOTCS 1O MOKa3aHUSIM
MyiabTUMETpa Bl.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOIIUC STYCHKH Ta6JII/IIJ;BI
4.

Tabnuma 4.
N U,B | I, [IsA UzB |l A P, Py 1,% |cos [,
MA Bt Bt
1.
2.
3.
4.
0.
6.
7.
8.
0.
10.
[ToBTOpUTH DKCHEPUMEHT H3MEHsS Harpy3ky (pexumbl pabdoter N = 2-10).

3amoJIHUTE OCTABIIINECS TYCHKH TAOJIUIIBI 4.

[Toctpoiite rpaduku 3aBucumoctu KIIJ[ Tparnchopmaropa oT akTUBHOM MOITHOCTH
BropuuyHori oOomotku (1 (P2)) W BHeIIHIOW XapakTEpHUCTUKY TpaHchopmaTopa
(Uz(1)). KIT[ Tparcdopmaropa BEIYHCISCTCS TIO CICAYIONIEH GopmyIe:

DDPZD I2R2

R — 2Ry Rem I Ry (2

KoHTpoJbHBIE BONIPOCHI:

1. 3axon ®apanesi. MarHuTHBII NOTOK.



Toxu @yko U crocoObl X YMEHBIIEHUS B TpaHCPOpMaTOpax.
Omnpenenenne MHAYKTUBHOCTH U €€ (opMyJia IJisi KaTyIIKU.

I/IHILYKTI/IBHOG COIMPOTUBJICHUC U CABUT (1)213 MCKIAY TOKOM H
HaIIPAKCHUCMHA MHAYKTHBHOCTHU.

5. Kak onpenenuTs noTepy MOIIHOCTH B CTaILHOM
cepleuHukeTpanchopmaropa’?

Kak onpeneiauTth NOTEpU MOITHOCTH B 0OMOTKaX?
Yro Takoe koaddunment Tpanchopmanmu TpanchopmaTopa’?

Yro Takoe rucrepe3nc peppoMarHeTuka’?

Kontponupyemsie kommnereniuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OweHKa «5» CTaBUThCS, €CIU yYAIIUNCS BBINOJIHSAET pad0Ty B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPCHUM;  CaMOCTOSITCIBHOW  pallMOHAJBLHO  MOHTHUPYET  HEOOXOIUMBIE
00OpyI0BaHUE; BCE OMBITHI MMPOBOJNUT B YCIOBUAX U PEKUMAX, 00CCTICUNBAIOIITIX
MOJIyYeHHUE TPABUWIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOJIIOIAET TPEOOBAHUS MPABHII
0e30macHOCTH TpyJAa; B OTYETE MPABUILHO M aKKypPaTHO BBHITIOJNHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, UYEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 ITOTrPENTHOCTEN.

— OrneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIIEHKU «5», HO ObLIN
JOMYIIEHBI JBa-TPU HeIodeTa, He Oojiee oaHON HerpyOol OMMOKHM W OJHOTO
HeJloueTa.

— OmeHka «3» CcTaBUTCA, eclii paboTa BBITIOJIHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOJITHCHHON YacTH TaKOB, MO3BOJIICT TOJYYHTh TMPABHIBHBIE PE3YJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTIBITA M U3MEPECHUIA OBLIN JOMYIIEHBI ONTHOKH.
— OrmeHka «2» CTaBUTCS, €Ciau paboTa BBINOJIHEHA HE TMOJTHOCTBIO M 00BEM
BBITIOJITHGHHON 4acTH pabOT HE IMO3BOJIAT CHIejaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMINCH HETIPABHIILHO.

Pa3znen 5. Onruka
Tema 5.1. Ilpupoaa cBera

YcrHblii onpoc (YO)



. Kakyto npupoay umeer cBet?

. [aiiTe onpeneneHne NIMHBI CBETOBOM BOJIHBI.

. C KaKo#l CKOPOCTBIO CBET paCIPOCTPAHSIETCS B BaKyyMe?

. ChopmynupyiTe 3aKOH MPSIMOJIMHEHHOTO PaCIIPOCTPAaHEHUS CBETA.

. UTo Takoe cBETOBOM Jyu?

. UTo Ha3bIBAIOT yIJIOM NafeHus1? YTIIOM OTpaxeHus?

. ChopmynupyiiTe 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPETIOMJIICHUS CBETA.
. UTo Ha3bIBaIOT a0COMIOTHBIM (OTHOCUTENILHBIM) MIOKa3aTeIeM IPEIOMICHHUS ?
UTO0 HA3bIBAIOT MPEAEIIBHBIM YIJIOM MOJHOTO OTPaKEHUA?

. B uem paznuune cobuparmmx U pacCeUBAIOIIUX JIUH3?

. Kakas nuH3a Ha3pIBaeTCA TOHKOM?

. Uto Takoe poKyCHOE PacCTOSIHHUE JIMH3bI, ONITUYECKAas CUJIa JTUH3bI?

. Kak ocymecTBisieTcst moctpoeHue n300pakeHus MpeAMETOB B JIMH3aX?

. Hanmummre ¢popMyty TOHKOM JIMH3BI.

. IlouemMy r11a3 — onTuyeckas cucrema?

. Kakyro nmMH3y Ha3bIBAIOT JTymHOn?

. UeMy paBHO yIJ10BO€ YBEJIUYEHUE JIYIIbI?

. I3 KakuX ONTHYECKUX 3JIEMEHTOB COCTOUT MUKPOCKOM?

. OT 4ero 3aBUCUT yBEJIMYEHUE MUKPOCKOTIA?

. JlaliTe moHsATHE pa3peliaroniei ClIoCOOHOCTH ONTUYECKOTO Mprubopa.

. I3 Kakux oNTHYECKUX JIEMEHTOB COCTOUT TellecKoI-pedpakTop?

. Hanmummmre BeIpaxkeHue AJi yriIOBOTO YBEJIMUEHUS TeJIecKona-pedpakropa.
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Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHbI ONPEJEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHEe MPUOOPETEHHBIE 3HAHUSI.

OtmMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaa

B OCHOBHOM IIPABUJILHO JIAHBI OIIPEIECJIEHUS TIOHATUN U UCITOJIb30BaHbl HAYYHBIC
TEPMHUHBI.

OTBET CAMOCTOSITCIbHBIN

ONPEAEITIECHUS TOHATUIN HEIIOJIHbIC, TONYIECHbI HE3HAYUTEIbHBIC HAPYILICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIBIITNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX



MPABUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (Oo3ULns
MOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOT0 MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHoO, He BCETr/ia OCJIeI0BATEIBHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BAaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHMS 13
HaOJFOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
oTpeJieieHUE TOHATUN

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OTMmeTKa «2»
OCHOBHOE COJIep)KaHWE Y4eOHOTO MaTepualia He pacKphITO
HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHBI TPyObIe OMMOKU B ONPEEICHNUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

3aganus 18 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOLICHU )

ToueuyHbI HCTOYHHUK CBETA.

CKOpOCTb pacnpoCTpaHEHUs CBETA.
3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETA.
[Tpunnun ['roirenca.

[TosHOE OTpaxkeHue.

JIMH3EL

[TocTpoenune n300pa>keHus B JIMH3AX.
dopmysia TOHKOW JIMH3HL.

. YBEJIMYECHHUEC JIUH3bI.

10.I'na3 kak onTU4YEeCKass CUCTEMA.
11.0OnTuyeckue mpuodOpHI.

12.Cwuna cBera.

13.0cBeméNHOCTE. 3aKOHBI OCBEIICHHOCTH.

oCoNOOR~ODE

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:
OtMmeTka «5»



IMOJIHO PACKPBITO COJACPIKAHNEC MATCPHAJIA

YCTKO U IIPABUIJIBHO AAHBI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIB30BaHbI HAYYHBIC TCPMUHBI

I 1OKA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU, BBIBOJBI U3 Ha6ﬂmﬂ€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtMmeTka «4»

PacKpBITO OCHOBHOE COZICpKaHHEe MaTepHralia

B OCHOBHOM IIPaBHJILHO JIaHBI OTIPE/ICICHUS MTOHATHH M CIOJIb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTpeieNICHUs TIOHATUI HETIOJHBIC, IOMYIIICHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHNE yIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpEJICIICHHS TIOHSATUI HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbI B KAUECTBE J0KA3aTEILCTBA BEIBOABI 1 000OIICHHS 13
HAOJTFOICHUH, TOTYIIEHBI OITMOKH TIPH MX U3JI0KCHUH

JOTYIIEHBI OITMOKY M HETOYHOCTH B MCTIOJB30BAHNH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIUs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE yU4eOHOTO MaTepualia He PacKPhITO

HE JaHbl OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B ONPEICICHUH TIOHITHH, PH UCTIOJIb30BAaHUHU
TEPMHUHOJIOTHH.

JlabGopaTopHbie padoThI

NucTpykiiuonHas kapra K jjadoparopHoii padore Ne 13

Tema 3aHaATHS: OIIPCACICHUC II0KA3aTCJIA IIPCIIOMIICHHNA CTCKIIA IIPU ITIOMOIIH
MHUKPOCKOIIA.

He.]'lb SAHATHUIA: OIIPCACIUTD ITOKA3aTCIIb IIPCIIOMIICHHUA IIPO3PAUYHBIX IMIIACTUHOK
M3 pa3JIMYHbIX MAaTCPUAJIOB.



Ilepen HayaI0M 3aHATHSI HEOOXOAMMO 3HATH: 3aKOH IPEJIOMJICHUS CBETA,
OPUHIUNI pabOThl MUKPOCKOIIA.

ITocsie okOHUYAHMSA 3aHATHS HeOGXOI[I/IMO YMETh: OIIPCACIIATE ITI0KA3aTClIb
MMPCIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xxaHue u Teopusi.

B ocHOBe MpUMEHSIEMOT0 METO/1 JIEKUT SIBICHUE KaXKyILIErocsl yMEHbILICHUS
TOJILIVHBI CTEKJISIHHOM TIACTUHKU IIPU pacCMAaTPUBAHUM CKBO3b HETO MpEAMETa-
METKH Ha HWYKHEN ITOBEPXHOCTH CTeKIa. Cxema NpOoXOoKIACHUS ITydKa JIydei uepes
IUTACTUHKY TI0Ka3aHa Ha PUCYHKE.
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CylecTBYeT CBA3b MEXIAY ACHMCTBUTEIBHON TOJIMHON H nccnenyemMon
IJTACTUHKY, KOKYLIEHCS TOJIIIMHON U TTOKa3aTeIEM MTPETOMIIEHUS CTEKIIA.

Y CTaHOBUTB ATy CBSA3b MOKHO U3 PACCMOTPEHUS X0 JIy4eH OT TOUKHU A depe3
CTEKJISIHHYIO IJIACTUHKY. [Ipy 3TOM npenmnaraercs, 4To ria3 HaxOAUTCSA Ha TON
HOPMAaJH K IJIOCKOCTH IIACTUHKHU, KOTOPAsk MPOXOJIUT YEPE3 TOUKY A, U ITy4OK

ny4deit AB cocTaBIseT ¢ HOPMaJbio MaJIblid yron 4 .

V3kuii my4dok Jiyuen 4B nocie npeaoMIeHHUs Ha TpaHulle pa3jiesia IByX cpel
BBIXOJIUT W3 INIACTUHKH B BO3IYX M COCTABIISAET C HOPMAJIbIO U €€ MOBEPXHOCTHU
yroJu %, Jrotr YIroJ CBSI3aH C yIJIOM 4 yepes MoKa3aTesb MPEJIOMIICHUS N
sing 1

sing n

TaK:

HabGmrogaTento kaxeTcsi, 9TO pacCMaTPUBAEMbIN MTy4OK JTy4ei UCXOIUT HE U3
TOYKU A, a U3 TOUKU A1, IPUTIOAHATON HA HEKOTOPYIO BhIcOTY AA1. PaccMarpuBas
TpeyroabHuku ABC u A1BC, MOXHO HaNmucaTh, 4YTO

E:tii



HpI/IHI/IMa}I BO BHUMAHHUE, YTO YTJIbI LunA MaJibl, MOKHO OTHOIIICHHUEC TaAHI'CHCOB

H
n=="

3aMCHUTDb OTHOIICHUCM CHUHYCOB 3THX YIJIOB, T.C. IIOJIYUYUTb BBIPAKCHUC! h .

Takum 006pa3om, ©3MEPUB TOJIIIMHY TJIACTUHKHU U KaxyIlrytocs Toiamuny (h= h; -

h1) MO>KHO HalTH MOKa3aTelb IMpCJIOMJICHUS CTCKIJIA.

OnpeAeAeHHe NOKA3ATEeAS NPEAOMAEHUSA
NPy NOMOLLLM MUKPOCKONQA

Marepuanas!
NapameTpbl yCTaHOBKK S CrekAD

H= 5 v CAAC

py6uH

h=| 718 |5 mm CAMO3
Aep

Onucanue yCTaHOBKH
BHPTYAJIbHOU
J1abopaTopHoi
padoThbL.

DKCIepUMEHTaNbHAas
YCTaHOBKa
IIPEJICTABJICHA HA
pucyHke. B nesom
HUKHEM YTy
IIPEACTABIICHA [TAHEIb
«IapaMeTpoB
IJIACTUHBI), B KOTOPOU
MOYKHO MEHSTh
3Hauenne H u h. [IpaBee
HaXOJUTCS TTAHEIIb
BbIOOpa MaTepuana
IJIACTUHKU, HAaM

MOHAI00UTCSI MaTEepHall TOJILKO CTEKJIO. B KpaliHeM JIeBOM YTy HaXOJUTCS
OKOIIIKO MOKA3bIBAIOIIEE TO. YTO OYJIET BUTHO B MUKPOCKOI MPU U3MEHEHUE
MapaMeTpoOB YCTAHOBKU. A UMEHHO KPAaCHBIM U CUHUM KpECT.

Hcnonb3ys NpecTaBIEHHYIO YCTAHOBKY, TOCTUTAETCS LIE€Nb TOCTaBICHHOM

1abopaTopHOil pabOThI

IL1an BbINOJIHEHHUSI 3aIAHMA:

1. Ilepeitnute o cebutke https://www.youtube.com/watch?v=wyi80afIXSY u

MIPOCMOTPUTE BUJCOYPOK KOTOPBIN MOSICHUT, KAKMUM 00pa30M MPOBOIUTCS

nabopatopHas padoTa B peayIbHBIX YCIOBUSX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJHAUTE ITOCIEI0BATEIILHOCTh JEUCTBUU OITMCAHHBIX HUKE.

3aganue 1. Onpeoenenue nokazamens npeilomieHUus. CmeKia.

1. 3amycTure BUPTYyaabHbBINA CTEH]I.

2. BriOepute maTepuan CTEKIIO.



3. 3ajiaiiTe TOILIMHY CTEKJITHHOM NIacTUHKU 7 B COOTBETCTBUM, C BAPMAHTOM
COBIIAJIAIOIIEM C TTOCJIEeAHEN PO O CHUCKY IPYIIbI, OH HAXOUTCS B KOHIIC
JTIOKYMEHTA.

4. OnpenenuTh KOKYIyocs TOMMHUHY N cTeknsHHON miacTuHKy. [lepemenias
yKazaTelb -~ 10 MOJyYeHHs YETKOI'O0 CUHErO KpecTa B OKOIIKE, 3aHECUTE
noka3anue B Tabauiy 1 —3to Oyzer h.

5. YcranoBute Ha 10 MM BepXHHII MOKa3aTenb hy 1 M3MEHSIITE, TepeMenias

yKa3arelb = 10 OSBJICHUS YETKOTO KPacCHOTO KpecTa. 3anuInuTe MoKa3aHus
uHauKaTopa hy,

6. [loBTOpHTE ONBIT C APYrUMU 3HaUeHUAMH H.

Ne /m| Marepuan H,mm| hy, MM | hy,mm | £2=/- A|n N | An
, MM
1
2
3
4
5
TaOnuvHbBIC 3HAYCHHUS TTOKA3aTeJICH MPEIIOMIICHUS HEKOTOPBIX TBEPIBIX TEI
Ne n/m Marepunan n
1 Py6un 1,76
2 Anmas 2,42
3 CrekJio 15
4 Jlen 1,31
5 Cirona 1,58

7. CnenanTte BbIBO/I.

KoHTpoJIbHBIE BONIPOCHI:

1. Kak cBsi3aHbl TOKa3aTelb MPEIOMIIEHUS CPEABI U CKOPOCTh PAaCHpOCTPAHEHUS
CBETa B HEW?

2. Haueptute xon nyuell B MUKPOCKOIIE.

3. Uro Takoe abCOMIOTHBIN MOKa3aTeb mpesioMiaeHus cpeabl? Yto on
XapaKTEepU3yeT, OT YErO OH 3aBUCHUT?




4., 3aBUCHUT U aOCOJIFOTHBIN MTOKa3aTesb BEIIECTBA OT TOT0, KAKUM CBETOM €T0
o0yuyarot? Eciii 3aBUCHUT TO Kak?
5. OOBsACHUTE JJIs Yero HaJI0 M3MEPATH HAaTYPaJbHYIO BEIUYHUHY CTEKJIA.

HauvanpHnbie JAaHHBIC I10 BaApHaHTaM K 3aJaHUAM

I'pynma H, mm

1 50

55

60

65

70

75

70

80
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Kontponupyemsie kommnereniuu: OK 01-OK 05, OK 07:JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OueHKa «5» CTaBUTHCS, €CIU YYALIUNCS BBIMOJIHSAET pad0OTy B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJUMOM TMOCIEOBATEILHOCTA TMPOBEJCHUSI OIBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAMMbIE
000pyIOBaHUE; BCE OMBITHI MMPOBOJAUT B YCIOBHSIX M PeKUMaX, 00CCIIEUNBAIOIINX
MOJIy4YE€HHUE PABUIIBHBIX PE3YJbTATOB U BHIBOJOB; COOIIOIaET TpeOOBAHUS MPaBUI
0€30MMacHOCTH TPyJia; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJHSIET BCE 3aIUCH,
TaONHIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIUYUCICHUS; MPABUILHO BBITIOTHSICT
aHaJIN3 MTOTPENTHOCTEN.

— Ouenka «4» cTaBUTCS, €CJIM BBIOJIHEHBI TPEOOBaHMS K OLEHKU «5», HO ObUIH
JOMYIIEHBl JBa-TPU HEIoYeTa, He Oojiee OJHOW HErpy0oil OmMOKM M OJIHOTO
HEeJ0YeTa.

— OueHka «3» cTaBUTCA, e€ciii paboTa BHIMIOJHEHA HE MOJHOCTBHIO, HO O0BEM
BBINIOJIHEHHOM YacTW TaKOB, MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3YyJbTaThl U
BBIBOJIbL: €CJIM B XOJI€ MPOBEJICHUS ONBITA U U3MEPEHUM ObUTH JOIMYLIEHBI O OKH.



- OHGHKa «2» CTaBHUTCiA, €CJIH pa60Ta BBIIIOJTHEHA HE IIOJIHOCTHIO M 00BEeM
BBITTIOJTHEHHOM 4YacTU pa60T HC IIO3BOJIAT CHACJIAaThb IPABUJIBHBIX BBIBOJOB: CCJIH,

OIIBITHI, U3MCPCHMA, BBIYHMCIICHUSI, Ha6JIIOI[eHI/I$I IIPONU3BOJUIIMCE HCIIPABHUIIBHO.

Tema 5.2. BosiHOBOe CBOICTBO CBeTAa
Ycrublii onpoc (YO)

. Uro Ha3bIBalOT uHTEp(epeHmeit ceera?

. Kakue BOIHBI Ha3bIBAIOT KOT€PEHTHHIMU?

. ChopmynupyiiTe ycnoBue MaKCUMYMOB U MUHUMYMOB UHTEphEpPEHITUH.
. UTO Takoe ONTHUYECKUI U T€OMETPUUYECKHI MyTh CBETa?

. Kak 00BsICHUTB 11B€Ta TOHKUX TJICHOK?

. UTo Takoe MpOCBETIICHHAs! ONTUKA?

. Uto Ha3bIBalOT Audpakiueii ceera?

. IIpn xakux ycnoBusix oHa HabrogaeTcs?

. O0bsacHuTEe AMGPAKIUIO HA OJTHOM M.

o
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. Kakoii cBeT Ha3bIBatOT ecTecTBeHHBIM? [lonsipu3oBaHHbBIM?

. Chopmynupyiite 3akoH bproctepa.

. Kakue criocoOsI moyueHus mossipu30BaHHOTO CBETA BaM U3BECTHBI?
. UTto Ha3BIBAIOT AUCIIEpCcUEl cBeTa?

. Uto Takoe cnekTp?

. Kakue cyiiecTByrOT TMHUU CIIEKTPOB U3ITyYEHUS?

. Kakue BemniecTBa garOT CIUIONIHOM CIIEKTP?

. Kakue BemniecTBa Aar0T JIMHEWYATHIN, MTOJIOCATHIA CIIEKTPHI?

. Pacckaxkurte 00 ynbTpaduosieTOBOM U3TyYEHUHU U €ro CBOMCTBAX.
. Pacckaxxute 00 nH(ppakpacCHOM U3IIyYEHUU U €T0 CBOMCTBAX.

. UTO Ha3BIBAIOT CIEKTPAIBHBIM AHAIU30M?

. Uro Takoe ¢ppayHropepoBbl TMHUU?

. KakoBbI Ipupoa u CBOMCTBA PEHTTEHOBCKHUX JIyUden?

NNNNNNRPRPRRRR R
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Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:
OtMmeTka «5»
MIOJTHO PacCKPBITO COJCPKAHUE MaTepUaia

. ChopmynupyiiTe ycaoBue TJIaBHBIX MAaKCUMYMOB IIPH TU(PAKIIMU HA pELIETKE.
. UTO NOHUMAIOT MOJT pa3pelIaroie ClIOCOOHOCThIO TUPPAKIUOHHON PEMIETKH ?

YCTKO U IMPAaBHUJIBHO JaHBbI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHfI, BCPHO

HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

AJI1 TOKa3aTC/IbCTBA UCIIOJIb30BAHbI PA3JIMIHBIC YMCHUA, BBIBO/IbI U3 Ha6J'IIOI[eHI/II\/II,

OIIBITOB
OTBET C&MOCTOHTGHBHBIfI, HCIIOJb30BaHbl paHCC HpI/IO6p€TeHHI>IC 3HaHU:.



OtMmeTka «4»

PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IIPaBHJILHO JIaHBI ONPEICIICHUS TIOHSITHH U UCITOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OTIpE/ICIICHS TIOHSITHIA HETIOIHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOBIINE HETOYHOCTH MPH UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIaX U 000OIIEHUSIX

TIpaBUJIbHBIC U YCTKHUE OTBETHI HA BOIIPOCH! YTOYHSIOIIETO XapakTepa (ITO3HIIHS
MTOHUMAFOIITUH)

OtMmeTka «3»

YCBOEGHO OCHOBHOE COJIEpKaHUE YUeOHOIr0o MaTepraia, HO U3JI0KEHO
(dbparMeHTapHO, He BCer/ia MOCIe0BaTEIbHO

ONpeIeJICHNS MOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbBI OITMOKU MIPHU UX U3JI0KEHUH

JOMYIIEHBI OITMOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMHUHOJIOTHH,
ONpPEICIICHUE IOHITHI

MPABUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JaHbl OTBETHI HA BOIIPOCH HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKU B ONPEASICHUN ITOHATHH, IPH MUCTIOJIb30BAHUH
TEPMUHOJIOTHH.

3ajganus 1Js caMoCcTosATeIbHOH patdoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

WNuTtepdepenius crera.

KorepeHTHOCTh CBETOBBIX JTyUeH.

WuTepdepeHims B TOHKUX TUICHKAX.

Konpa HeroToHa.

Hcnons3oBanue MHTEPGEPEHIINN B HAYKE U TEXHHKE.
Hudpakuus csera.

Judpakius Ha miesy B napajulebHBIX JIydax.
JudpakironHas peneTka.

. Ilonsitue o romorpadum.

10 [Tonsipu3arus monepeyHbIX BOJIH.

CoNOR~ODE



11.TTonspusarus cBeTa.

12.]1BoiiHOE TyuenpenoMIIeHHE.
13.TTonsipoupr.

14.lucnepcus cBeTa.

15.Buipl M3My4EHUN.

16.Bunbl CieKTpoB.

17.CrexTpbl UCITyCKaHHUS.

18.CneKTpbl TOTJIOICHUS.
19.CrnexTpalibHbIN aHAIH3.
20.YnpTpadmoneToBoe U3IyUCHHE.

21 .ndpakpacHoe U3IydeHHE.
22.PentrenoBckue 1yun. X mpupoaa u cBOWCTBA.
23.11Ixana >51eKTpOMarHUTHBIX U3Ty4EHUN.

Kontpomupyemsie komnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKpPBITO COAEPKAHUE MaTepuaia

YETKO U NPABWIBHO JTaHbI ONIPEACIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OTBITOB

OTBET CaMOCTOSITENIbHBIH, NCII0JIb30BaHbI paHee MPUOOPETEHHbIE 3HAHMUSL.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIep)KaHUE MaTepuaia

B OCHOBHOM IPABWJIBHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeieSIeHHs] TOHATUN HETIOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYLIECHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPH UCITOIb30BaHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MIPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIusl
MOHUMAIOIIU)

OtmeTka «3»

YCBOEGHO OCHOBHOE COJIep KaHHe yUeOHOro MaTeprasa, HO U3JI0KEHO
(dparmMeHTapHO, HE BCeria Mocie10BaTeIbHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI U O0OOIICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0XKECHUH



JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

NIPABIJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B OMPEICTICHIUHN TIOHITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTUH.

JlabopaTopHbie padoThI

HNucTpyKunoHHas KapTa K jadoparopHoii padore Ne 14

Tema 3aHATHSA: U3MEPEHHE JITTUHBI CBETOBOW BOJIHBI C MOMOIIIBIO AUGPAKITMOHHOM
pELIETKH.

Heab 3aHATHSA: U3MEPUTH JJIMHY CBETOBOM BOJHBI C TOMOIIBIO TU(PPAKIIMOHHOM
PEIIETKMU.

Ilepen HavanoM 3aHATHS HeO0XOAMMO 3HATH: UTO TAaKO€ JJIMHA CBETOBOM
BOJIHBI, OTIpe/ieieHre TU(PPaKIIMOHHON PEIIeTKH U MPUHIIUII €€ JCHCTBUS.

IHocie oxkoHYaHMS 3aHATHSA HEOOXOAUMO YMETh: ONPENEIATh JIMHY CBETOBOU
BOJIHBI C TOMOILBIO TU(PPAKIITMOHHON PEIIETKY.

Oo6opynoBanme: xkoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Copnep:xkanue u Teopusi.

JudpakironHas pemeTka IpeCcTaBiIsieT co00i COBOKYMHOCTh OOJBIIOTO YHCIIA
OYeHb  y3KHX  TapaUICNbHBIX  IIEJCH,  pa3IeieHHBIX  HEMPO3paYHBIMH
npoMmexxyTkamu. OOmmas MmHUpUHA IEIM W HEMpOo3pavyHOro  MPOMEXKYTKa
Ha3bIBACTCS MEPUOJIOM pemieTku. Hampumep, ecnu Ha AUQPPAKIIMOHHON PEIIETKE
umeercs 100 mrpuxoB Ha 1 MM, To nepuon audpakuuonHoi pemerkn @ =0,01
MM.

Ha pucynke npencrabieHa cxema xoa Jiyueu yepes pemetky. Jlyuu, nmpoxoasime
yepe3 peIIeTKy NEPHCHAMKYJISIPHO €€ TIUIOCKOCTH, IONajaloT B 3pavok
HaOroaTess U o0pa3yroT Ha CeTYaTKe riaza oObIYHOE M300pakKeHHWE MCTOUYHUKA
ceera. Jlyum, ormbaroniue Kpas IeNeld PEIICTKH WMEIOT HEKOTOPYH Pa3HOCTh
Xo/a, 3aBUCAILy0 OoT yriua ¥ . Ecim 5Ta pasHOCTh IPONMOPIMOHAJIbHA 4 |
rae A - 1enoe 4Yucio, TO Kaaas Takas Iapa Jiyded oOpasyeT Ha CeTdaTKe
M300pKEHHE WCTOYHHMKA, IIBET KOTOPOTO OMPENEISETCS COOTBETCTBYIOMIEH
JUIMHOU BOJIHBI A .



C MOTpst CKBO3b pEIIETKY Ha MCTOYHUK
cBeTa,  HaOmOgaTenp,  KpPOME  3TOTO
HUCTOYHUKA, BUJIUT PaCIOI0KEHHBIC
CUMMETPUYHO MO 00€ CTOPOHBI OT HEro
nudpakiroHHbIe criekTphl. birkaitiias napa
criekTpoB (l-ro mopsiaKa) COOTBETCTBYET
A pa3HOCTM XOoja JIydei, paBHOW A IS
COOTBETCTBYIOIIETO TOHA. bosnee ymanenHas
v ¢ y Tapa CIIEKTPOB (2-ro MOpSAKA)
COOTBETCTBYET  Pa3HOCTH  XOJa  JIydei

/W“
29s,

=

¥

paBHOM 2ZA W T.1.

BuenrHuit BUJI yCTaHOBKH, JI ONPEACIICHUS JJIMHBI CBETOBOM BOJIHBI M300paKeH

Ha puc. 2.
:‘{‘;

M

Ha ontrueckoii ckaMbe MOKET MEPEIBUTATHCS
( [UlacTWHa, B KOTOpPOW MpOpe3aHa IIeib

npsmoiimHeiHot  ¢opmbl.  Ilom  miensbto

yKpeIieHa 1mkaida ¢ jgeieHusamu. [llens
OCBEIIACTCA  JJEKTPUYECKOM JIAMIIOYKOW, MEXIAy JIAMIIOYKOW U IIEJIBIO
BCTaBIIAETCSI MOHOXPOMATHYECKUN CBETOPWIHTP. B JpyroM KoHIE ONTHYECKOMN
CKaMbH YKpeIUJIEH JiepKaTesib P, B KOTOpBIM BCTaBisieTcs AUPPaKIIMOHHAS
pemetka. Ecnmu cMOTpeTh Ha OCBEHIEHHYIO MOHOXPOMATHYECKHM CBETOM IIIEJIb
depes mubpakupoHHYIO pemerky, To kpome tmenn A£mo Gokam BHmHBI
CUMMeETpUUHbIE n300paxkeHus ee. Kaxxnoe 6okoBoe AupakiIMOHHOE U300pakeHUE

CMEIIICHO B CTOPOHY Ha BEJIMUUHY BA=B4 =5

Ha puc.2 uzo0paxkeHsl 1yuu, 00pa3yronire n300paxxeHHbIE ETH, OYEBUIHO:

o
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CpaBHHBasi IOCJIEHEE BBIPAKEHHE C YCIOBHEM TIJIABHOTO JAH(PAKIHOHHOTO
MakcMMyMa Sin =A&. yjorygaeM pacyeTHYIO (OpMYyIIy:

Sa
A=
Rk |
Onpegenenve AnuHbl CBETOBOW BOSHbI O nucanue
C NOMOLLLIO AUPPAKLMOHHOWN peLueTKN YCTaHOBKH
BUPTYaJIbHOM
‘ g y ’ JadopaTopHO
“ padoThI.
|||lim|uu|nrn uup||l {pnpnum u|||1||{| J|¥ I:L.F" ,l I 1! ||||||| I 3KCHepI/IMCHTaHBH
{10 (AT I TR A 1 bt [ TR ST T | 0 PR A
- . S—— as yCTaHOBKa
' npcacTaBjiCcHa Ha
e d =10 " pI/ICYHKC. B
/\ KpallHEM HUKHEM
cnexTp
m e TIpaBOM yrity
B oparieseit - JTIAHCIIB «CIICKTP>,
JE—

oni MO>KHO BBIOMpATh
. CBETO(UIBTP OT

cronetoseiii  KPDACHOI'O J10
¢dbuoseToBoro.

ue ot

AOQ 3KPAHQ

peLuerkm

BHI/I3y CJICBA PACIIOJOKECHA ITaHCJIb «PAaCCTOSAHUC OT PCHICTKHU A0 SKpaHa»,
KOTOPYIO €CJIN MCHATH MCHACTCA PACIIOJIOKCHUC PCUHICTKY B OKHE BBIIIC CIIpaBa.
OxHO MOKa3bIBACT KaK MEHSICTCS PpacCIIOJIOKCHUC JIMHEUKH IIpHu IBUXKCHHUN
OTHOCHUTCJIbHO PCIICTKH.

IL1an BbINOJIHEHUS] 3aIaHMA:

1. ITepeitnute o cebutke https://www.youtube.com/watch?v=VPE9is9f dO u
MPOCMOTPUTE BUICOYPOK KOTOPBIN MOSICHUT, KAKUM 00pa30M MPOBOIUTCS
nabopatopHas paboTa B peayIbHbIX YCIOBUSIX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=397

U BBINOJHANUTE IMTOCIEI0BATEIILHOCTh JEUCTBUM OMMCAHHBIX HIDKE.

3aganue 1. MI3mepenue AJIMHBI CBETOBOM BOJIHBI C MOMOIIBI0 TU(PPAKIIMOHHOM
peIIeTKH.

1. 3amycTuTh BUPTYaJIbHBINA CTEH]I.

2. ITomecTuTe MIKATy HA PACCTOSIHUE Ror mudpakiMoHHOM pemeTku. Bo3smuTe
MOCJIe0BaTEILHO 3HaUCHHS R, B COOTBETCTBUHU, C BAPUAHTOM COBIAAIOIIEM C
nociaeaHel udpoi 1Mo CUcKy rpynibl, OH HAXOAUTCS B KOHIIE JOKYMEHTA,

3. Beibepure cBeTOGUIBTP HAYMHAS C KPACHOTO, U 110 IIIKAJIC IIUTKA,
paccMaTpUBaEMO depe3 PEIIeTKY, ONPEICTUTE PACCTOSHUAE OT MIETHU 10
HaOro1aeMoit uuun 1-ro mopsiaka (paccrosiaue S ).



4. Pe3ynbTaThl U3BMEpPEHUN 3aHeCUTE B TA0IUILY 1.

5. Te e u3MepeHus MpoOBEAUTE IS Ty4er APYroro 1BeTa.

Sa
o A= o
6. Onpenenure JJIMHY CBETOBOM BOJIHBI R 11 BCEX LIBETOB JIyYEH U 3aHECUTE
B Ta0HILY.
[Topsimox PaccrosiHue OT pemeTku 10 Paccrosiaue ot JImHa CBETOBOM
R pope3u BOJTHBI
f— IIKAJIBI , M pop ,
IKAJIbI 10 IUHUU S AL 107 M
CIIEKTpa 3
, 107 M
.
KO X|3|T'|C|D|K|O|X|3[T|C|D
1
Cpennee 3HaYeHUE
JUTMHEI BOJTHEI

7. CnemanTte BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

1.
2.

Kakune BOJIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU ?
Yro HazbiBaeTcs qudpakiueit ceeta? OObSICHUTE 3TO SIBJICHUE.

KaxoB nopsmok cienoBanus IBETOB B TUPPaKIIMOHHBIX criekTpax? Kakosa
OKpacKa HyJIEBOTO MakcuMyma?

YeMm oTangaroTcs I[I/I(l)paKL[I/IOHHBIG KapTHUHBI ITPHY OCBCIICHWH PCIICTKU
MOHOXPOMATUYICCKUM CBETOM U 0eseIM cBeToM? OOBICHHUTE OTH SIBJIICHUS.

Uro Takoe unTepdepeHus ceeta? Y4acTBYET JIM 3TO SBJICHUE TIPU
oOpa3zoBaHuU JTU(PPAKIIMOHHOTO CTIICKTPa Ha SN WU perIeTKe?

Kak onpenenuts 1uHy CBETOBOM BOJHBI C TOMOIIBIO TUPPAKITUOHHON
pemeTku?

Hauanbnbie JAaHHBIC I10 BaApHaHTaM K 3aJlaHUAM

I'pynna R, cMm

1 50
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Konrpomupyemsie kommnereniuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OueHKa «5» CTaBUTHCS, €CIU yYALIUNCS BBIMOJIHSAET pad0Ty B MOJHOM 00BEME C
COOJIIOJIECHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHMI;  CaMOCTOSITEJIbHOM  pallMOHAJIbHO  MOHTHPYET  HEOO0XOANMbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00ECIIeUunBaOIIUX
NOJIy4YE€HHUE PABUIBHBIX PE3YJbTATOB U BBIBOJOB; COOIIOaET TpeOOBAHUS MPaBUI
0€30MacHOCTH TPYJla; B OTYETE MPABUIIBHO U AKKYpPaTHO BBIMOJIHIET BCE 3aIUCH,
TaOJIMIbl, PUCYHKH, YEpPTEXH, I'padUKH, BBHIYMCICHUS; MPABUIBHO BBITOJIHSAET
aHAJIN3 TTOTPEUTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JOMYLIEHbl JBa-TPU HeIoYeTa, He Oojee OJHOM Herpy0oil OIMOKH W OJIHOTO
HEeJI0YeTa.

— OueHka «3» cTaBUTCA, e€ciii paboTa BHIMIOJHEHA HE MOJHOCTBHIO, HO 00BEM
BBINIOJIHEHHOM YacTW TaKOB, MO3BOJIIET MOJYYUTh MPABUIIbHBIE PE3YyJbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MIPOBEJICHUS ONBITA U U3MEPEHUM ObLIH JOMYLIEHBI OITMOKU.
— OmeHka «2» cTaBUTCS, e€clid padoTa BBIMIOJIHEHA HE TIOJHOCTBIO U 00BEM
BBIMIOJTHEHHON YacTh pabOT HE MO3BOJIAT CHENaTh MPaBUIIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOI0IEHUS IPOU3BOAMINCH HEMPABUIIBHO.

JlabGopaTopHbie padoThI

JlabopaTtopnas padora Ne 15
Leab padoThi: C TOMOIIBIO HEOOXOAUMOTO 000PYyI0OBaHUS HAOTIOAATH CIIJIOIIHON



CIIEKTP, HEOHOBBIW, I'€JIMEBBIN UIIA BOJOPOAHBIN.

OO6opynoBaHMe: MPOCKIIMOHHBIN anmapar, CeKTpaabHbIe TPYOKH C BOJIOPOIOM,
HEOHOM WJTU TeJINeM, BBICOKOBOJIBTHBIN UHAYKTOP, ICTOYHUK MMUTAHMS.

X044 PABOTDI:

YcTpOUCTBO ABYXTPYOHOro
cnekTpockona

1. Oxyasap.
2. 3purensHag TpyOa.

3. O0beKTHB.

=

Ilpmama.

N

. Koummarop.

6. Illens.

7. MukpoMeTpiiecknii BIHT.

YKpenum CnekTpocKon B Wraruee rakum o6pasom, Yrobsl Wens ero konammaropa 6sna
pacnonoxeHa BeprukanbHo. MNepea wWensio Ha PpacCTOAHUMU HECKONbKUX CAaHTUMETPOB
YCTAHOBUM 3NEKTPUYECKY IO NaMNOYKy Ha NOACTABKE Tak, YTOObI ee HUThL HakanuBaHUA
6b11a Ha BbICOTE Wenu, U NOAKMIIYUM Nlamny Yyepes peocTar K UCTOYHUKY TOKa.

Mocne 3T0ro BKNKOUMM 1aMny ¥ Npu NOTHOM Hakane Habnwgaem CnIOWHOW CnexkTp
UINYUYEHUA HUTW.

3apucyem UBETHLIMU KapaHjallamu KapTuHy cnexkTpa, HaGnio4aemMoro Hamu,

| 400 coo 600 ot
. ) ] '

Hanpasum KONNMMaTOP CNEKTPOCKOMNAa Ha CBETALLYIOCH IIOMUHECLIE
BUCSILLYIO Ha NOTONKE, PACCMOTPUM ee CMeKkTp 1 3apucyem ero B Te
OnuweM, YeM CNeKTP NIOMUHECLEHTHOWN Namnbl OTNUHAETCSH OT CNE
NnamMnbl HakanvueaHus.




Mbi BUAUM OCHOBHbIE LiBETa NO/Ty4EeHHOrO CM/IOLWHOro cnekrpa s
cnegyouwem nopagke: (puoneToBbln, CUHNIA, TONyGOoiA, 3eNeHblid, XeNnTbin,
OpaHXeBbli,KpacHbIN.

[aHHbIA CNeKTp HenpepbiBeH. 3TO O3Ha4YaeT, YTo B CneKkTpe
npegcrasneHbl BO/HbI BCEX A/IMH.

Takum o6pa3om, Mbl BbIACHWIKW, YTO HarpeToe A0 BbICOKOW
Temneparypbl BewecTso, Haxogsueecs B TBEPAOM COCTOSHUN, AAéT
CNNOWHOM CNeKTp

400 500 600 ?('.I)O
!

MepenpeMm K paccCMOTPEHMUIO CNEKTPOB Pa3NInyHbiX rasos. AAnna
3TOro BCTaBMM TPYOKY € uccnepyemsiM rasom B aepxarenb
npubopa Ana 3a)XKMraHua cneKTpasbHbiX TPYOOK M noaKnio4YymMm
NPpUOoOP K UCTOYHUKY HaNPsDKEHUA.

Cnexmp odopoda: hmoneToBblin, ronyboid, 3eneHblil, opaHKeBbIi.

HauGonee spkoi ABNAETCH OpaHXeBas NMHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyBoi, 3enenbii, MeNTbii, KpacHbIn.
HauGonee apkoi ABNAETCH XKeNnras NUHUA.

400 450 500 550 600 700



I-

Mbl BUAUM MHOXECTBO LBETHbLIX JIMHUIA, pasaeneHHbIX
LWUAPOKUMMU TEMHBLIMU NOIOCAMM.

Hannuune nuHeiRyaToro cnekTpa o3Havaer, 4To
BELLECTBO U3/Ty4yaeT CBET TO/IbKO Bro/He
onpefeneHHoi ANNHbI BOHbI.

OCHOBbIBasiCb Ha HalleM OnbiTe, Mbl MOXEM caenaTthb
BbIBOJ, YTO IMHENUaTbIe CNeKTPbl 4aloT BCe BellecTBa
B ra3006pa3HOM aTOMapHOM COCTOSHUU. B aToM
c/nlyyae CBeT U3/1y4aloT aTOMbl, KOTOpPbIE NMPaKTUYeCKH
He B3auMOAelCTBYIOT APYr C APYroMm.

N3onupoBaHHbIE€ aTOMbl U3/Ty4aloT CTPOro
onpeaeneHHble A/IMHbI BOJH.




HenpepbiBHbIA
CNEeKTP U3NyYeHHs
60-BaTHOM NamMnul
HaKanMBaHua
(eBepxy) n
NoONOCaTbhiK CNEeKTpP
n3nyvyeHuna 11-saTtHon
KOMNAKTHOM
NIOMHUHECUEHTHON

namno! (BHKM3Y)
DewesBan

3xeprocbeperapowa
A NIOMHUHECUEe HTHaRA
namna

Cnexrp
CBETOAMONHON
naMnel NOYTH
CNNIOLWHOMW, XOTA €CTh
Hebonbwown nposan

Kontponmupyemsie komnereniuu: OK 01-OK 05, OK 07:JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuun ouenku:

— O11eHKa «5» CTaBUTHCS, €CIM yYAIUNCS BBIMOJIHSAET paboTy B MOJTHOM 00BEME C
COOJIIOICHUEM HEOOXOJIMMOM TMOCIAEOBATEILHOCTA TMPOBEJICHUS OIBITOB U
U3MEPCHUI;, CaMOCTOSITCIIBHOW  pallMOHAJIBLHO  MOHTHPYET  HEOOXOIUMBIE
000opyI0BaHNE; BCE OMBITH MPOBOANT B YCIOBUSIX M PEKHMaX, 00CCIICUMBAOIINX
TIOJTyYCHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOTIOAACT TPEOOBAHUS ITPABUI
0e30macHOCTH TPyAa; B OTYETE NMPABUILHO M aKKypPaTHO BBITIOJNIHSECT BCE 3aITUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMCICHUS;, MPABUILHO BBITIOJHSICT
aHAJIU3 OTPEITHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIICHKU «5», HO ObLIN
JOTMYIIEHBl JBa-TPU HEIoYeTa, He Oojee OJHON Herpy0oil OmMMOKH W OJHOTO
HEeJI0ueTa.

— Onenka «3» cTaBUTCA, eclii paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYUTh MPABWIBHBIE PE3YyJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUH ObUTH JOMYIIEHBI OITHOKH.
— OrmeHka «2» CTaBUTCS, €CiAu padoTa BBINIOJIHEHA HE TOJTHOCTBIO M O0BEM
BBITIOJITHGHHON 4acTH pabOT HE IMO3BOJIAT CHIejaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPECHUS, BEIYUCIICHUS, HAOJIFOICHHSI TIPOU3BOININCH HEMPABUIIHHO.

Tema 5.3. CnenuajbHasi TEOPUSA OTHOCUTEIbLHOCTH



Ycrublii onpoc (YO)

. Chopmynupyiite 3akon bproctepa.

. Kakue croco6sI monydeHus noisipu30BaHHOTO CBETa BaM U3BECTHBI?
. UTo Ha3bIBAIOT AUCHIEpCUEH cBeTa?

. Uto Takoe cnektp?

. Kakue cyiiecTBytoT TMHUY CIEKTPOB U3Ty4EHUA?

. Kakue BemecTsa 1atot CIiomHoi cexTp?

. Kakue BemecTsa narot aMHeH4aThli, OJOCATHIA CIIEKTPHI?

. Pacckaxute 00 ynpTpadmoieToBOM U3TyUYEHUH U €0 CBOMCTBAX.
. Pacckaxute 00 nHGpaKpacHOM U3TYyUYEHUHU U €ro CBOMCTBAX.

10. Yto Ha3bIBAIOT CHEKTPAIbHBIM aHAIU30M?

11. Yrto Takoe ppayHrodepoBbl JIUHUNA?

12. KakoBBI Ipupo1a U CBOMCTBA PEHTTEHOBCKUX JIyden?

O 0 1O DN K~ WK —

Kontpomupyemsie komnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKpPBITO COAEPKAHUE MaTepuaia

YETKO U NMPABWIBHO JTaHbI ONIPEACIIEHUS U PACKPBITO CONEPKAHUE MOHATUI, BEPHO
MCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTBITOB

OTBET CaMOCTOSITENIbHBIH, NCIIOJIb30BaHbI paHee NMPUOOPETEHHbIE 3HAHMUSL.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ompeieSICHUs TTOHSATUN HETOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUH
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIaX U 000OIIECHUAX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOINIETO XapakTepa (Mo3uIIusl
MOHUMAIOIIU)

OtMmeTka «3»

YCBOEHO OCHOBHOE COZIEp’KaHNEe yIeOHOTO MaTepHraia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCera MOCIeI0BaTEIBLHO

onpeiesIeHUs MOHATUN HEIOCTATOYHO YETKHE

HE UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOABI U 000O0IIEHUS U3
HAOJFOICHUH, TOTYIIIEHBI OITMOKN TIPH UX U3JI0KCHUH



JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MIPABIJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKU B ONPESICHNUN MMOHATHH, IPU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

TecTupoBanmue (T)
I Bapuanr.

1. Yto Takoe cBeT?
a) 3TO U3JIyYEHHE, PACIIPOCTPAHSIONIECECS OT JTFOOBIX HAarPEThIX TEI;
0) 3TO M3Ty4YeHHUE, BOCIIPHHIMAEMOE TJIa30M, T.€. BUIUMOE HU3IIyUCHHE.

2. B yeMm cocTouT 3HAUEHHE CBETa B HAIICH KU3HU?

a) o] IEHCTBUEM CBETa M TeIIa Ha 3eMJie BO3HHKJIA )KU3Hb;

0) CBET — CpeICTBO BUICHUS;

B) CBET — Ba)KHEHIIIEE CPEICTBO MO3HAHUS MPUPOJIBI;

') CBET — aKTUBHBIA YYACTHUK PA3IUIHBIX (PU3UUECKUX SBIICHUA;
1) NeSTEILHOCTD YeJIOBEKA 3aBUCHMa OT CBETA.

3. Kakue kpynHble Hay4HbI€ OTKPBITHS 00SI3aHbI CBETY?

a) OTKPBITHE 3aKOHOB JABUKECHUS TUIAHET;

0) OTKPBITHE CTPOCHUSI KIJIETKU XKUBBIX OPraHU3MOB;

B) ONpeJEIeHUE CTPYKTYPbl METAIIIOB;

I') onpezesieHne XuMuieckoro cocraBa CoiHIa U JpyruX HEOECHBIX TEJl.

4. I'eoMeTpHUUYECKOMN ONTUKON HA3bIBAETCA Pa3/iesl ONTUKHU, B KOTOPOM. ..

a) U3y4aroTCsl 3aKOHBI PACIPOCTPAHEHHUSI B TPO3PAUYHBIX CPEAax CBETOBOM AHEPTHHU
Ha OCHOBE IPEJICTABIICHUS O CBETOBOM JIyY€;

0) TIyOOKO paccCMaTpPUBAIOTCS CBOMCTBA CBETA M €T0 B3aUMOJICHCTBUE C
BEILIECTBOM.

5. OCHOBOMOJIO)KHUKOM KOPIYCKYJISIPHOM T€OPUHU CBETA OBLII. ..
a) Pemep;

0) HerotoH;

B) MakcBet;



r) ApUCTOTEIIb;
1) I'toirexc.

6. JIBONMCTBEHHOCTh CBOMCTB (KOPIYCKYJISIPHO-BOJTHOBOM Jyajan3M) IPUCYIIIA. . .
a) TOJIBKO CBETY;

0) TOJIBKO MUKPOCKOITUYECKUM TEJIaM;

B) 10001 (hopme MaTepum.

7. KTo BiepBbIE OMpeIei CKOPOCTh cBeTa?
a) MalikenbCoH;

0) lamunei;

B) Pemep;

r) ®uso.

8. Uem 0OBSCHSIICS yCIIEX aCTPOHOMHUYECKOTO METO/1a U3MEPEHHUS CKOPOCTH Telia?
a) nBuxeHueM FOnutepa Bokpyr ColiHIIa;

0) IPOXOMMBIE CBETOM PACCTOSHHS ObLIIM OYCHBb BEITUKH;

B) TEM, YTO CBET JIIOObIE PACCTOSHUS MPEO0JIEBAET MTHOBEHHO.

9. B ueM CymHOCTh METO/Ia ONIPEEIEHUsI CKOPOCTH CcBeTa B onbiTe Ou3zo?
a) JIJIs U3BMEPEHUS BpEMEHU PacipOCTPaHEHUsI CBETA HCIIOIh30BaJIOCh
Bpallaroleecs 3epKalio;

0) u1st U3MEpEHUsT BpEMEHHU PACIPOCTPAHEHUS CBETA UCIIOJIb30BAJICS
“nmpephIBaTeh’ — Bpalarolieecs 3youaToe KoJyeco.

10. Yto Ha3pIBaeTCS CBETOBBIM JTy4OM?

a) TEOMETPHUUECKOE MECTO TOUYEK, HMEIOIINUX OJUHAKOBBIC (ha3bl B MOMEHT
BpPEMEHH;

0) MMHUA, yKa3bIBAIOIIas HAPaBICHUE PACTIPOCTPAHEHUS CBETOBOM DHEPTUH;
B) BooOpakaemasi JIMHUS, apajuiesibHas PpOHTY paclpoCTpaHEHHUsI CBETOBOM
BOJTHBI.

11. Tenb, OTOpOILIEHHAS] PEIMETOM, OCBEIIEHHBIM MPOTSKEHHBIM UCTOYHUKOM. . .
a) IMEET pe3Kue OYepTaHus, MOAOOHbIE OUEPTAHUSIM MTPEIMETA;
0) OKpy’KeHa MOy TEHBIO.

12. Ecnu yd nepexouT U3 ONTHYECKH MEHEe IIIOTHOM Cpeibl B ONTHYECKH OoJiee
IUIOTHYIO, TO...

a) yroJ najeHus OoJblIe yIiia MpeaoMIICHUS;

0) yroi najieHusi MEHbIIIE yIJia MPEJTOMIICHUS;

B) YT'OJI MaJICHUSI PaBEH YTy MPEIOMIICHUSI.

13. IlouemMy Jtyy cBeTa MpHU MEPEX0/I€ U3 OAHON CPEbl B APYTYIO MPETOMIISIETCS ?
a) U3MEHSETCA CKOPOCTh CBETA B CPEIIE;
0) U3MEHSIEeTCSl HAIlpaBJIeHUE CBETOBOTO MyYKa.



14. B xakoM ciiy4ae yroJi majicHus paBeH yIri1y IpeIoMICHUS?
a) ecyu yrou najaeHus 6i1u3ok k 90 rpamycam;

0) eciu yroJ MajicHus paBeH HYJIIO;

B) €CJIH CKOPOCTH CBETA B ABYX CpPeaax PaBHBI.

15. Onpenensia riryOuHy Bogoema “‘Ha riasz’...

a) MBI TOYHO OIIpeeTIsieM TITyOuHYy;

0) THO KaKeTCsl HaM Ty 0xKe;

B) IHO KaXKETCS BCET/Ia OJKe K HaMm, T.€. MeJbYe.

16. C kaxoit puznuecKkor XapakTEPUCTUKON CBSI3aHO Pa3INYKe B LIBETE?
a) ¢ JUTMHOW BOJIHBI;

0) C MHTEHCUBHOCTBIO CBETA;

B) C IIOKAa3aTeJieM IPEIOMIIEHUS CPEIbI;

T) C 4aCTOTOM.

17. OT 4ero He 3aBUCUT MOKa3aTeb MPEIOMIICHHUS BEIIECTBA?
a) OT CBOMCTBA BEIIECTBA;

0) OT IJIUHBI BOJIHBI,

B) OT YaCTOTBHI;

I') OT yTIJia MPeJIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpeamMeT kaxeTcss HaMm OeJIbIM, €CJIU OH. ..
a) YaCTUYHO OTPa)kaeT BCe Jy4H;

0) YaCTUYHO MOTJIOIIAET BCE JyUH;

B) OJTMHAKOBO OTPaXKaeT BCE JyUH;

T') OIMHAKOBO TOTJIOIIAET BCE JIYH.

19. B uem 3akitouaeTcs siBJeHUE UHTEp(EepeHIuU cBeTa?
a) B YCWJICHUHU OJTHOTO CBETOBOIO IyYKa JIPYTHM;

0) B MOJIy4EHUU CIIEKTpa OEJIOro CBETa;

B) B OTUOAHWU CBETOM IIPETSTCTBUMH;

I') B HAJIO’)KEHUU CBETOBBIX BOJIH.

20. B 1yem 3akitoyaercs MpOCBETICHUE ONTUKU?

a) B YBEJINYEHUHU BXOJIHOT'O 3payka ONTHYECKON CUCTEMBI;

0) B yMEHbBILLIEHUH OTPAKEHUS CBETA OT MOBEPXHOCTH ONTHYECKOTO CTeKIa;+
B) B MHTEPPEPEHIIMHU CBETA HA MOBEPXHOCTH ONTUYECKOTO CTEKJIA;

I') B MOBBIIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PUIBTPOB.

II BapuaHT.



1. Beibepure BepHbIii 0TBET. Eciin pokycHOE paccTosiHuEe OHOM JIMH3BI IJIMHHEE,
YeM JAPYTOM, TO KaKas U3 HUX JacT OOJbllIee yBeTundeHUe?

a) JImmanodoxkycHas

6) KopotkodoxycHas

B) O0€ AaayT OJTHO M TO K€ YBEIUUYCHHUE

2. OT™meThTe, KaKas U3 JIMH3, KOTOpble UMEIOT (POKyCHBIE paccTosiHUS 15 cM, 20 cm
u 25 cM, o0amaeT HauOONbIIEH ONTHYECKOHN CHIION?

a)CF=15cMm
0) CF=20cm
B)CF=25cm

3. Beibepute Gpopmyity, M0 KOTOPOH PaCCUUTHIBAIOT ONTUYECKYIO CUITY JIMH3BIL:
a)v=1/T

6)D = 1/F

B)R=U/

r)q=Q/m

4. B KakuX €IMHUIAX U3MEPSIOT ONTUYECKYIO CHITY JIMH3bI?
a) Omax

0) BosibTax

B) Kanopusx

r) JuonTpusx

5. HalimuTe onTuueckue CUIIbI JIMH3, OKYCHBIE PACCTOSHUSI KOTOPBIX 25 cM u 50
CM.

a) 0,04 arp u 0,02 aoTp

0) 4 nntp u 2 quTp

B) 1 anTp u 2 anTp

r)4 qntp u 1 qoTp

6. Ontuyeckue CUiibl TMH3 paBHbl S qnTp U § antp. KakoBsl ux pokycHbIe
pacctosaHus?

a)2mul,25wm

0)20cmu 12,5 c™m

B)2cmu 1,25 cm

r)20mu 12,5m

7. Jlnst TOro 4YTOOBI OTPAKEHHBIH JIyd COCTABIISLI ¢ Magaromm yroua 40°, yron
NaJIcHUs CBETOBOIO JIy4ya JO0JKEH OBITh CIIEAYIOINM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Onpenenure, KakuM OyJI€T OTHOCUTENIbHBIN MMOKa3aTeNb MPEIOMIICHUS JBYX
Cpel, eclid yroJi najieHust paBeH 60°, a yroyl Mexay OTpaKeHHBIM U
MPeIOMJICHHBIM JTydaMu paBeH 90°?

a) 1,5

0) v2

B) v3

r) 1,2

9. Boibepute, kakuM OyIeT MOKa3aTelNb MPEJIOMIICHUSI BTOPOU Cpeibl
OTHOCHUTEJIBHO MEPBOH, €CIIU MPH MEPEX0/I€ CBETA U3 MIEPBO CpPe/ibl BO BTOPYIO
yroJi mpenomiieHus paBeH 30°, a yroi nageHus B 2 pasza 0oblie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. Beisicaute, uemy OyJeT paBEH yroJi MaJieHus P MePEeXojie CBETOBOTO Jiyya B
ONTUYECKU MEHEE TJIOTHYIO CPEeIy U3 ONTHUUECKOHN 0oJiee MIOTHOM?

a) yroJi maJicHusi paBeH yriry MpeaoMICHUs

0) cBET MpoXOoAUT O€3 MpeIoOMIICHUS

B) YroJI MaJieHus 0oJIbllie yriia MpelIoMICHHUS

T') yroJj MaJIeHusI MEHbIIIE yTJIa IPEIIOMIICHUS

11. CBetoBoi1 Jiy4 nepexoauT u3 Bojsl (n = 1,5) B Bo3ayx. Kakoe n3 npuBeIeHHbBIX
COOTHOILIEHU UMEET MECTO ISl yriia npesioMiieHus B, eciiu yroi najaeHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexay 3epKkajioM U NaJarium JiydoM paseH S0°. Onpenenure, yemy
paBeH yroi (rpaf.) OTpakeHus Jyda:

a) 55

6) 70

B) 35

r) 40

13. JIunza 370:

a) MPO3pavyHOe TEJI0, UMEIOIIIEE C IBYX CTOPOH TIaIKUE TOBEPXHOCTH

0) Te0, CTOPOHBI KOTOPOT'O OTHOJMPOBAHBI U OKPYTIICHBI

B) MPO3payvHOEe TEJI0, OTPAHUYEHHOE CTOPOHAMHU, KOTOPBIE MPEACTABISIOT COOOM
cepuyecKue IOBEPXHOCTH

r) 11000€ TEJO € INIaJKUMU U30THYTHIMU IIOBEPXHOCTSAMU



14. BcnomHuTe, KOTAa JIMH3bI HAa3bIBalOT BOTHYTHIMU, KOTJA — BBIITYKJIBIMU?

a) BoroyThiMi — T€, y KOTOPBIX Kpasi TOJIIE, YEM CEPEMHA, BHITYKIBIMA — Yy
KOTOPBIX Kpasi TOHBIIIE, YEM CEPEANHA

0) BorHyThIMU — Yy KOTOPBIX Kpasi TOHBIIIE, YeM CEPEINHA, BBIMYKIBIMU — Y
KOTOPBIX Kpasi TOJIIE, YEM CEPEANHA

B) BorHyThiMu — Tesa ¢ MOBEpXHOCTSAMHU, OOPaIICHHBIMU BHYTPb, BBITYKIIBIMUA —
C IOBEPXHOCTSIMU, OOpAILIEHHBIMU HAPYKy

15. YUTo UHTEpECHOTO B TOUKE Ha ONTUYECKON OCH BBIITYKJIOHN JIMH3BI, KOTOpast
Ha3bIBaeTcs Pokycom?

a) Tem, 4yTO B HEll cOOMPAIOTCS BCE NPEIOMIISIEMbIE JIMH30M JTy4Yu

0) TeM, 4TO B HEM NEepeCceKarOTCs MPETOMIICHHbBIE JIMH30M JIy4H, HallpaBJICHHbIC HA
HEe MapajieIbHO ONTHUYECKON OCH

B) TeM, 4TO B 3TOM TOUKE MEPECEKAIOTCS BCE JIyUH, IPOIIEIINE CKBO3b CEPEANHY
JIUH3BI

r) Tem, 4TO B HEMl mepecekaroTCs BCE JIyUH, MPOIIEANINE CKBO3b Kpast TUH3BI

16. Tenb, 0TOpOILIIEHHAS] IPEIMETOM, OCBEIIICHHBIM MPOTSHKEHHBIM UCTOYHUKOM. ..
a) UMEET Pe3Kue OUepTaHusl, TOJOOHBIE OUePTAHUSIM MIPEAMETA;
0) OKpy>KeHa MOJYTEHBIO.

17. Eciu my4 nepexoAuT U3 ONTHYECKH MEHEE TUIOTHOM Cpejibl B ONTUYECKU OoJiee
IUIOTHY1O, TO...

a) yroJ najieHusi OOJIbIIe yIJia MPETOMIICHUS;

0) yroi majieHusi MeHbIIIE yTJIa IPEJIOMIICHUS;

B) YrOJI MaJICHUs PaBeH YTy MPeIoMIICHUS.

18. TTouemy J1yd cBeTa pH MEPEX0/ie€ U3 OJHOM Cpebl B APYTYIO MPETIOMIISETCS ?
a) U3MEHSIETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCSl HaIlpaBJICHUE CBETOBOTO MyYKa.

19. B xakom cityyae yroi naJeHus paBeH yIrily NpeaoMIIeHus?
a) ecnu yrou najenus 61u3ok k 90 rpagycam;

0) ecnu yroJ najicHus paBeH HyJIIo;

B) €CJIM CKOPOCTH CBETA B IBYX CPENAX PABHBI.

20. Ompenenss riyOuHy BojioemMa “‘Ha riasz”...

a) MBI TOYHO OTIpeIeNIsieM TTyOuHy;

0) THO Ka)KeTCsl HaM TITyOxKe;

B) JTHO Ka)KeTCsI Bcera OJIMKe K HaM, T.€. MeJlbye.

KonTtpommpyemsbie komnereniuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30
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Kpurepun onieHku:

— «2» BBICTABIISIETCS O0yUaroIeMycs, eciau Habpain MeHee 8 OalIoB;
— «3» BeICTaBIISIETCS O0yUaromemycs, 3a 11-9 6anos;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS OOyUaroniemycs, 3a 0osee 17 6amios.

3aganus 1 caMocTosATeS IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUA)

JIBUkeHHE CO CKOPOCTHIO CBETA.

[TocTynarsl TEOpUM OTHOCUTEIBHOCTH U CIEICTBUSA U3 HUX.
NHBapraHTHOCTH MOAYJISI CKOPOCTH CBETA B BaAKyyMeE.
DHeprus MmoKos.

CBs13b MacChl M DHEPTUU CBOOOTHOM YaCTHUIIBI.

bk whE

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaia

YETKO U IPABWIBHO JTaHbI ONPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHM, BEPHO
VICIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL T0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIH30BAHbI paHEE TPUOOPETEHHBIC 3HAHMS.

OrmeTka «4»
PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia




B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBL.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TTOHATUI HETIOJHBIE, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (0o3ULus
ITOHUMAFOIITUI )

OtmeTka «3»

YCBOGHO OCHOBHOE COZIEpKaHHE YyUeOHOTr0 MaTepHaa, HO U3JI0’KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

onpeieSIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOTMYIIIEHBI OITUOKU U HETOYHOCTH B MCIIOJIb30BAHUH HAyYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIeHBI TPyObIe OMIMOKU B ONPEASICHUN IMOHATHH, IPU HUCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

KonrpoabHasi padora Ne 5
ITo pa3meny «OnTuka»

Bapuanr 1

1.Omnpenenute noka3aTesb NPEIOMICHHUS OPIraHUYECKOTO CTEKJa, €CIIU CKOPOCTh
ceeta B HEM 200000 km/c. Kakoit yron majeHus cBeTa Ha OPraHMYECKOE CTEKJIO,

eciy yron npenomienus 15°?

2.IlpenmMer HaxoAWTCS Ha pacCTOSIHUM 12 CM  OT paccewBaromeld JUH3HI,
dokycHoe paccrossuue kotopou 10 cv. Ha kakoM paccTossHUM OT JIMH3BI

HAXOJIUTCS N300pakeHUe peameTa?

3.HazoBute xapakrepHble 4epTbl sBJIEHUs Audpakuuu cBera. [lpu kakux

YCJIOBUAX OTYETIMBO HAOJIIOAAETCS ITO SIBJIICHUE?

4.Kakoii HanOOJBIIMK TOPSIOK CHEKTpa MOXKHO BHUAETh B AUPPAKIMOHHOU
pemérke, umerornieit 500 mTpuxoB Ha 1 MM, MIpU OCBEIICHUH €€ CBETOM C JIJTMHOM

BOJIHBI 720 HM?



Bapuant 2

1.Omnpenenute CKOPOCTh CBETa B TIIMIEPHHE, €CIIM TOKa3aTellb MPEIOMIICHUS
paBeH 1,47.
Haiigute yron npegoMiIeHus CBETa B TIIMLEPHHE, ECIIU Yol IaaeHus pasen 60°.

2.0mpenenuTe ONTUYECKYIO CHIIy PAacCEMBAIONIEH JIMH3BI, €CIM HM3BECTHO,4YTO
npeaMer,
NOMEIIEHHBIA Tiepen Hel Ha pacctosHuu 40 cMm, naéT MHHMOE H300paxeHHe,
yYMEHBIIIEHHOE B 4 pa3a.

3.HazoBure xapakTepHbIC YepThl sBIeHUS WHTepdepeHu cBera. [lpu xakmx
YCIIOBUSIX
OTYETIIMBO HAOTIOAACTCS ATO SBJICHUE?

4.0Onpenenute nepuoa AMPPakIMOHHONW PEHIETKH, €CIIU MPU OCBEIICHUN CBETOM
C JUIMHOI BONHBEI 656 HM MaKCUMYM BTOPOTo HOpsAKa BUAEH moz yriom 15°,

Bapuanr 3

1.Ompenenute yroia TMpPENIOMIICHHS CBETa BO JIbAy, €CIM YyroJl MaaeHUs
pasen 60°? IMokasarens npenomienus nbaa 1,31, KakoBa cKOpocTh cBeTa BO JIby?

2.0nTrueckasi cuiia coouparoleid JIMH3bI paBHa S armp. [IpenmeT noMecTiiv Ha
paccrosiuuu 60 cM oT nuH3BL [71e MOIy4yuTcs M300pa)keHHe ATOro mpeameTa?
KakoBo yBennueHne JTuH3b1?

3.00bscHUTE, KaK U TOYEMY MPOUCXOIUT AUPPAKLINS BOIH?

4. Iudpaxuonnas pemérka coaepxkut 100 mrpuxoB Ha 1 mm  Omnpenenure
JUIMHY BOJIHBI MOHOXPOMaTMUYECKOTO CBETa, MAaJarollero MNEepreHIUKYJISIPHO Ha
TUGPAKIUOHHYI0 PEMETKY, €CIAM MaKCUMyM IIE€pBOrO TMOpsAAKa BUICH IOA
yraom 4°.

Bapmuanr 4

1.OnpenennTe yron majeHMsi CBeTa Ha ajaMas, ecl yrona mpenomuenus 15°.
[TokazaTenp mpenoMieHUs cBera i anmasa 2,42. KakoBa CKOpOCTh CBeTa B
anmase?

2.PaccTostHre MeEXay TPEAMETOM M €ro H300pakeHueM 72 cM. YBeIndeHUe
auH3bI paBHO 3. HalimuTte QokycHOe paccTOsHUE JIMH3HI.

3.Moryr nu wuHTepdepupOoBaTh CBETOBBICE BOJHBI, HAyIIME OT JIBYX
ANEKTPUUYECKUX JIamnouek? OTBET NOSICHUTE.

4. Ha nmudpakiuoHHyt0 peméTKy MEeprneHIuKYIIpHO TagacT CBET C JJIMHOU
BotHBI 500 HM.  MakcumMyM  BTOpPOro TOpsJKa HaOMIOAAeTCss TMpU  yIIie
andpaxumu 30°. HaliznTe nepuos auppakiuoOHHON PEIETKH.

Kontponupyemsie kommnereniuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:
- «5» cTaBUTHCS 32 Pa0OTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIIMOOK U HEI0YETOB.



- «4» craBUTbHCA 32 PaOOTY, BBIIOJHEHHYIO ITOJIHOCTBIO, HO IIPY HAJUYKUU B HEH HE
Oonee omHOU Tpy0OOI M OJHOW HETPyOOW OMMOKK W OJHOTO HEao4deTa, He Oosee
TpeX HEI0YETOB.

- «3» CTaBUTHCS, €CIU CTYACHT MPaBUJIHLHO BBHIMOJIHUI HE MeHee 2/3 Bcell paboThl
WIA JIOMyCTUJI He Oosee oaHOW rpyOoi OmmOKM M JABYX HEIOYETOB, HE Oolee
OJTHOHM TpyOOW M OAHOW HErpyOo¥ ommOKH, HE 0oJiee TpeX HErpyObIX OIIMOOK,
OJTHOM Herpy0Oo OHMOKH U TPEX HEIOYETOB, MPU HATUYNH 4-5 HEJOUYETOB.

- «2» CTaBUTBCS, €CIIM YUCIIO OLIMOOK U HEAOYETOB MIPEBBICUIIO HOPMY OLIEHKHU «3»
WJIH [IPaBWIIBHO BBITIOJIHEHO MeHee 2/3 Bcell padoThl.

Pa3jen 6. DjieMeHTbI KBAHTOBOM (PU3HMKH
Tema 6.1. KBanToBasi onTuka
YcrHblii onpoc (YO)

. Chopmynupyiite runoresy [lnanka.

. UTto Takoe KBaHT?

. Uemy paBHa dHEprus KBaHTa?

. Uemy paBHBI 2HEpIHsl, Macca, UMITYJIbC poTOHA?

. UTo Ha3bIBAIOT siBJICHHEM BHemHero hotodddexra?
. Chopmynupyiite 3akonbl CTONETOBA.

. O06BsicHuTe ypaBHeHHE DUHINTEHA 17151 BHeHTHEro (oTodddekra.
. Uro Takoe kpacHas rpanuna porodddexra?

. Kakoii pororpdext HazpiBaroT MHOTO(OTOHHBIM?
10. Kakue tumbl poTOAIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpIyCKyIsIPHO-BOJHOBOU Tyanu3M?

O 001N DN K~ W —

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YEeTKO W MPABWILHO JaHbI ONPEEICHUS U PACKPBITO COAEPKaHUE MOHSATUIA, BEPHO
MCITIOJIb30BAaHbI HAYYHbIE TEPMUHBI

AJI1 TOKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHNA, BBIBO/IbI U3 Ha6JIIOI[eHHI>'I,
OIIBITOB

OTBCT CaMOCTO}ITeHBHblf/‘I, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHBIe 3HaHU:.

OrmMmeTka «4»
PacKphITO OCHOBHOE COZICpKaHHe MaTepHralia



B OCHOBHOM IPABUJIBHO JIaHbI OMPEAEIICHUS MOHATUIN U UCI0JIb30BAHbl HAYYHBIC
TEPMUHBL.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHHUs TTOHATUN HETIOJHBIE, IOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX M 000OIIECHUAX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (0o3ULus
ITOHUMAFOIITUI )

OtmeTka «3»

YCBOCHO OCHOBHOE COJIep)KaHHE YUeOHOI0 MaTepraia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

onpeieSIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIOJB30BaHbI B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITUOKU U HETOYHOCTH B MCTIOJIb30BAaHUHM HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPAaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OTMmeTKa «2»
OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO
HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIeHBI TPyObIe OMMOKU B ONPEEICHNUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUA)

KBanToBas runoresa l1nanka.

TerioBoe u3iy4yeHue.

KoprycKyJIIpHO-BOJTHOBOM Ay aJIU3M.

DOTOHBI.

['unotesa ne bpoiis 0 BOJTHOBBIX CBOMCTBAX YaCTHII.
CootHomenue HeonpeaenenHocrel [ eitzendepra.
JlaBiieHue cBeTa.

XHUMHUYECKOE JICUCTBUE CBETA.

. OmnbiTel JIeOeneBa u Basuiiosa.

10.®ororddexr.

11.YpaBHenue DitHimTeitHa 111 hoTodPdhexTa.
12.Buenmnuii porosnexkrpuueckuit 3hPpexr.
13.Buytpennuii potodpdexr.

14.Tumnbl GoTO>71EMEHTOB.

oCoNOORODE



15.1Tpumenenue pororddexra.

Kontponmupyemsie kommnerenunn: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuana

YETKO U MPABWIBHO JTaHbI ONPEACIICHUS U PACKPBITO COAEPKaHUE ITOHATHM, BEPHO
UCITOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IUYHbIC YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, HCII0JIb30BaHbI paHEe MPUOOPETEHHBIE 3HAHMUSL.

OtMmeTtka «4»

PacCKpBITO OCHOBHOE COJICpKaHNE MaTepHraia

B OCHOBHOM IIPABWJIBLHO JTaHBI OTIPEICTICHUS TOHATHI M HCTIOIb30BaHbl HAyYIHBIS
TEPMUHBI.

OTBET CAMOCTOSTEIIHLHBIN

OTIpE/ICIICHIS TIOHSATHIA HETIOIHBIC, JOIYIIICHBI HE3HAYUTEIbHBIC HAPYIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH MIPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIaX U 000OIICHUSX

MPaBUJIBLHBIC U YETKUE OTBETHI HA BOMPOCHI yTOUHSIONIECTO XapakTepa (TO3HIIHs
MOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHNe y4eOHOTO MaTepHraia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTeIhCTBA BHIBOBI U 000OIICHHS U3
HAOJIOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

JOTYIIEHBI OIITMOKU M HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3ULUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE YueOHOT0 MaTepuala He PacKphITO

HE JIJaHbI OTBETHI Ha BOMIPOCHI HABOISIIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIeHBI TPyObIe OMMOKHU B ONPEEICHUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

JlabopaTtopHbIie padoThI



JlaGopaTopHas padora Ne 16
N3yuenue siBjeHus1 BHemHero gporoddpdexra.

Ipu6opsI: ycTpoiicTBO U3MepuTeabHoe, hoTonpueMHUku @O-8 u O-25.

Hear padorbl: CHATH M HCCIEAOBATh BOJBTAMIIEPHBIE XapAKTEPUCTUKHU
(doTO3NEMEHTA, ONPEAETUTh KHHETUYECKYIO SHEPTHIO, MAKCUMAJIBHYIO CKOPOCTh U
paboTy BbIx0Ja (POTOAIEKTPOHA U3 METallIla, CPABHUTh TOKU HachIimeHus npu U =
5B.

1. TEOPETHYECKAS YACTb

B cBeToBBIX sBIEHUSAX HaOmomaeTrca Iyanu3sM (JBOMCTBEHHOCTh). JTa
JIBOMCTBEHHOCTH TMPOSIBIISIETCSI B TOM, YTO OJHHU CBETOBBIC SIBJICHUSI OOBICHIIOTCS
BOJIHOBOM  Teopueil  cBeTa  (OTpakeHUe,  MpesoMJIeHHe,  audpakims,
uHTephEepeHIUS U Ap.); APYrUe SBICHUS HE MOTYT OBIThb OOBSICHEHBI BOJHOBOMA
TEOpHE, a 0OBICHIIOTCA KOPIYCKYJIAPHOM (KBAaHTOBOW) TEOPUEH CBETA, COIIacHO
KOTOPOM CBET MPEACTABISAET COOOM MOTOK YaCTHUIL — (DOTOHOB, KaxAasi U3 KOTOPBIX
oOJlajaeT ompeAesieHHON 3Heprueii, maccoil u ummyiabcoM. K dwuciy sBieHUH,
OOBSICHSIEMBIX  KOPITYCKYJISIPHOW  TEOpHEl  CBeTa, OTHOCUTCS  SIBJICHUE
dbotoaddexra.

Paznuuaror  BHemIHMH W BHYTpeHHUH  (dotoaddexr. BHemHum
dbotorhPeKkToM Ha3pIBACTCS SBICHHE HCIYCKAaHUS DJCKTPOHOB M3 BEIICCTBA
o aerictBueM cBera. OHo ObLTO OTKpBHITO ['eprieM B 1887 roay m moapoOHO
ucciaenopano CroneroBeiM B 1888 1. Jlns wuccinemoBanus ¢orodrddexra
CronetoB cobupan ciaenyroiryto cxemy (puc. 1.1). Ha cxeme meramnuueckas
nnactuHka K (botokaron) coeguHeHa ¢ OTpUIIATEIHLHBIM MOJIOCOM OaTapeu.

[TOJIO)KUTENBHBIN TOJNIOC YEpE3 TajJbBaHOMETP COCIMHEH C METAJIIMYECKOU
cetkor A (anox). O6a sneKTpoa HAXOAATCA B CTEKISIHHOM COCYE, U3 KOTOPOTO
oTkaunBaeTcs Bo3ayX. Ilpu ocBemiennu karoaa (miactuHbel K) cBeTOM B 1enu
BO3HUKAET TOK, KOTOPBIM PErUCTPUPYETCS T'aIbBAHOMETPOM. DTOT TOK IMOJTYUHII
Ha3BaHWE (POTOIIEKTpUUECKOTO Toka (Wiau  (OTOTOKA), a JJIEKTPOHHI,
BBIPBIBAEMBIE CBETOM M3 KaTojaa, — (hoTodjekTpoHaMu. DOTOTOK MpeAcTaBIIsIeT
co00M IBMKEHHE K aHOIY JIEKTPOHOB, BBILIEIIINUX U3 KaTOa.

CroneToB HccieqoBall 3aBUCUMOCTh (DOTOTOKA OT BEJIMYMHBI MPHUIIOKEHHOTO
HaIpsHKEHUST MEXKIy aHoJoM W KatojgoMm. Ha puc. 1.2, a mana BosbT-aMriepHas
XapakTepucThka (poroToka (T.€. 3aBUCHUMOCTh BEIMYMHBI TOKa OT Pa3HOCTU
MOTEHIIUAJIOB MEXKTy aHOJOM M KaTOJ0M IIPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUIHO, 4TO TIpH HEKOTOpoMm Hampsokennn Uy
BenuYMHA (HOTOTOKA JOCTUTAET MAKCHUMAJIbHOTO 3HAYEHUS M Jlajiee OCTAeTCs
MOCTOSIHHOM TpH  JIOOBIX 3HAYEHUSIX HANPsOKeHHs. OJTO 3HAYUT, YTO BCE
AJIEKTPOHBI, BBIPBIBAEMBIE CBETOM U3  (OTOKATOJA, JOCTHTAIOT  aHOJA.
MaxkcuMaabHbIA TOK HA3bIBA€TCSI TOKOM HACBIIIEHHUs] NIPH JAHHOM CBETOBOM



nortoke ®. Ecin m3MeHAT,  BeNMMYMHY  CBeTOBOro moroka @, To momydum
CEMEHMCTBO KpHBBIX I JaHHOTO (hoTokaroma (puc. 1.2, 6).

[Ipu 00600IIEHNH TOTYYEHHBIX
naHHbIX CTOJETOBBIM YCTaHOBIICHBI
TpHU 3aKOHa BHEIITHETO
dboTtorpdexra.

[Tepserii 3akon Cronerosa. Ilpn ¢
HEU3MEHHOM CTIICKTPAITLHOM
COCTaBe CBETa, MAaJalolero Ha
dboTokaros, (GHOTOTOK HACHIIICHUS
MIPOTOPITUOHATICH MOIIHOCTH
MaJaroero Ha KaToj U3ay4eHus, TO
eCTb YHCIIO AJIEKTPOHOB,
OCBOOOKIECHHBIX CBETOM B 1 ¥ i
cekyHny w3 Karoga ((oToTok ﬂ““““

ceTka

A K

HaCBIIECHUA |H) IIPOIOPLIMOHAJILHO 5
Puc. 1.1. YcTponcTteo n cxema

BKNOYEHUs boToanemeHTa: A- aHog;
K- kaTton; G- ranbBaHOMETp;
®- CBETOBOM MNOTOK

CBETOBOMY ITOTOKY P:

|, =yP. (1.1)
a O
I A | A
P <P, <D;
® = const ®s
= cons q)z
lna e
/ U; U;
U, Us g

Puc. 1.2. BonpTaMiiepHble XapaKTepUCTHKU
dhoTorrIeMeHTa

Ecnum cBeTOBOI MOTOK SBJISIETCS HEMOHOXPOMATHYECKUM (TO €CTh COCTOSIIIM
3 Ha0opa pa3NUYHBIX JJUH BOJIH, Hampumep, Oenblii CBET), Kod(PuImeHt
MPOMOPIIMOHAILHOCTH Y  HAa3bIBACTCS  WHTETPATIBHOH  YyBCTBUTEIBLHOCTBIO
dboTokaroaa

(1.2)



u u3mepsiercs B A/am, MKA/mM unu A/BT.
Ecnm xatom ocBemaeTcss MOHOXPOMATHYECKHMM CBETOM (TO €CTh CBETOM

i L )
OIMPCACICHHON  JIMHBI BOJIHBI), TO y — ——— Ha3bIBACTCA CICKTpaJlbHOH

A
YyBCTBUTEIBHOCTHIO (pOTOKaTO/1a. UyBCTBUTEIBHOCTH COBPEMEHHBIX (DOTOKATOI0B
nocturaet 60—100 MKA/mM.

CronetoB  ycTaHOBWJI  OE3BIHEPIIMOHHOCTh  BHEMHETO  ¢oTodddexra.
[IpoMexyTOK BpeMEHHM MEXAYy HauajJoM OCBEHICHUS W HadajaoM (OTOTOKa HeE
npessimaer 10° cexynny.

Bropoit  3akon  CromeroBa. MakcuManbHas ~ HadajlbHasi  CKOPOCTH
(OTORIIEKTPOHOB 3aBUCUT OT YAaCTOThI CBETA M HE 3aBUCUT OT €0 MHTEHCUBHOCTHU
(OT BEIUYMHBI CBETOBOIO IIOTOKAa), a, CJIEAOBaTElIbHO, MaKCHUMaJbHas
KUHETUYeCKass  JHeprus  (POTOIJIEKTPOHOB  3aBUCUT TaK K€  IPSIMO
OPONOPLUUOHATIBHO OT YacTOThl MNAJAIOIIEr0 CBETa W HE 3aBUCUT OT €ro
WHTCHCUBHOCTH.

Teopernyeckoe oObsicHEHHE BTOPOro 3akoHa CToJIeTOBa Mpeayiokuil AbOepT
OuHTeH. OH 3anucan ypaBHEHHE HA OCHOBAHUM 3aKOHA COXPAHEHMS DHEPTUU U
rumnote3bl [1nanka

2
hv=A+mTV, (1.3)

rae hv — SHeprusi KBaHTa CBETa, MaJaromIero Ha ¢orokaroa ¢orodnemMenTta; h—
nocrosiHHas [lnanka; v — yactora; A — paboTa BbIX0/1a IEKTPOHA U3 METaJUIa; V —
CKOPOCTb AJIEKTPOHA.

PaboTta BbIXxOoma A 3aBUCUT OT BBIOpAaHHOIO Marepuajga M YUCTOTHI €ro
noBepxHocTU. M3 ypaBHenus (1.3) HalijleM KHHETUYECKYIO SHEPrUI0 BBIOUTHIX
AIIEKTPOHOB

——=hv-A (1.4)

TOTJIa CKOPOCTh (POTORIEKTPOHOB MOKHO OMPEIEIUTH COOTBETCTBEHHO

v=,/w . (1.5)

CrnenoBaTenbHO, MaKCHUMaJlbHass CKOPOCTh BBIPBAHHBIX (DOTOIIEKTPOHOB
3aBUCUT TOJILKO OT YaCTOTHI CBETa, BhI3bIBaIOIIETO siBjecHUE doTodddexra. Ecnu
sHeprus GoroHa hv Gosbire pabOTHI BBIXOJA, TO (POTOIICKTPOHBI MPHOOPETAIOT
CKOPOCTH T€M OOJIBIIIYI0, YeM OOJIBIIIe YAaCTOTA MaaloIIEro CBETA.



Tperuii 3akon CroneroBa. [[ns KaxIoro BellecTBa CYIIECTBYET KpacHas

rpanuia BHEMHEro Gorodddexra, To €CTh MUHUMANbHAS YaCTOTa CBETA V), IIPU

KoTopoii eme BozmoxkeH Qorodddext (hvo = A). Yacrota V( 3aBUCUT OT
XUMHUYECKOHN TPUPOJIBI BEIIECTBA U COCTOSHUS €T0 MIOBEPXHOCTH.

Ora yactota V( (M COOTBETCTBYIOIAs €d JJIMHA BOJHBI 7\,0) Ha3bIBACTCS
«KpacHOU TPpaHMIICH» (JTMHHOBOIHOBOU Ipanuiieil) porodddekra.

W13 dopmynsr (1.4) cnemyer, 9ro mpu HacTote v = V), NP KOTOPOH SHEPIus

¢dorona paBHa padore BbIxoma hvy = A (ypaBHeHue DUWHINTEHHA I KpacHOH
rpanuiel  porodddekra), KuHETHUECKass IHEPTHs (POTOIIEKTPOHA paBHA HYIIIO

mv? § C
_ = O LIEICTOTEI VO n COOTBGTCTBYIOHIEUI €U AJIMHA BOJIHBI }\.0 — — U €CThb
2 \Y%
0

«kpacHas rpaHunay Gorodddekra ISl JaHHOTO BEIIECTBa (C — CKOPOCTh CBETA).
Hwxe npusenena Ta6n. 1.1 3HaAYeHWI IIMHHOBOJHOBOM TPaHUIIBI JJIS YUCTHIX
METAJIJIOB U CJIOXKHBIX (DOTOKATOIOB.

Tabnuya 1.1

3HaueHusa KpaCHOﬁ IrpaHubI JJIsd pasjindIHbIX (l)OTOKaTOIIOB

(0]
Karton M ,&) Karton 7“( A)
[e3uii 6200 Cepebpo 2600
Kanuii 5500 [Tnatuna 2300
Hatpwuit 5500 KucnopoaHo-1e3ueBbIit 14000
[{uak 2900 CypbMsIHO-11€31EBBIi 6700

N3 Tabmuibl BUAHO, YTO y OOJIBIIMHCTBA YHCTBHIX METAJUIOB «KpacHas
IPaHUIIa» JISKUT B 00J1aCTH yIbTPa(UOIETOBON YaCTH CIIEKTPA.

N3 BonpTammnepHo xapakTepucTuku (puc. 1.2, a) BUIHO, YTO MPU OTCYTCTBUU
Ay HAlpSDKEHUST  MEXIY  DJIEKTpOJaMu

3 (GOTOTOK HE paBEH HyJI0. DTO O3HAYAET,
YTO DJICKTPOHBI, BEIPHIBACMBIC CBETOM M3
KaTo/aa, UMEIOT HEKOTOPYI0 HadallbHYIO
CKOpOCTh, @  CIIeOBaTeNbHO, U
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MPEKpPaTUTh d3TOT TOK, HEOOXOIUMO

Punc.1.3. 3aBucumocTb
3agepXKuBaroLLen pa3HoOCTU
NOoTeHLManoB OT YacToTbl
nagaroLLero ceeta



co3aath Topmo3siiee notie (U < 0). C Bo3pacTaHreM TOPMO3SLIETO MOJIS BEJIMYMHA
doTtoTOoKa oOcmabeBaeT MOCTEMNEHHO, YTO CBHUJETEILCTBYET O  OONBIIOM
pazHooOpa3uu ckopocTed (HOTOINEKTPOHOB (DIEKTPOHBI OCBOOOXKIAIOTCA HE
TOJIKO M3 TOBEPXHOCTHBIX, HO U U3 Oojee riayOOKUX cioeB kartona). Ecnu
10100paTh Takyr pazHocTh noTeHimaioB Uz, mpu koTopoit (hOTOTOK CTaHOBUTCS

pPaBHBIM HYJIIO, TO MOXHO YTBEpXAaTb, YTO BCE JJEKTPOHBI, JaXE Camble
OBICTpBIE, 3aJIEP>)KUBAKOTCS
TOPMO3SIIUM IoJieM. Pa3HOCTh
MOTEHIIMAJIOB, TMPHU KOTOPOU
(OTOTOK CTAaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBAETCS
3aJIEPKUBAIOLIEH  Pa3HOCTBIO
IOTEHIUAJIOB.
3anepKUBaoIas pa3HOCTh
IOTEHIIMAJIOB SABJISIETCA
JUHENHON (PyHKIMEH 4acTOThI
\% aJarouero CBETa
(puc. 1.3) eU=hv-A,
CiieroBartenbHO
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Puc.1.4. CnekTpanbHas 4yBCTBUTENbHOCTb
Yo, doTOKaToAa

(1.6)

W3 3TOro COOTHOLIEHUS ONpeaeNsieTcs MakCUMajlbHOE 3HAYEHHE CKOPOCTH U
KUHETUYECKOW SHEPTUU BBIPBAHHBIX CBETOM AJIEKTPOHOB.

DKCNEpUMEHTAIBHO YCTAHOBJIEHO, UYTO CIEKTpalbHas 4YyBCTBUTEIBHOCTH Y
3aBUCHUT OT JUIMHBI CBETOBOW BOJHBI. Ha puc. 1.4 mpuBeneHbl CHEKTpaJbHbBIE
XapaKTePUCTUKU JII HEKOTOPHIX YHCTBHIX MeTauioB. M3 pucyHKa BUIHO, YTO,
HAYMHAS OT «KPACHOH IPAHUIIBI», C YMEHBILICHUEM A (C YBEIIMUYCHUEM V) IIPOUCXOIHUT
BO3pacTaHHue YyBCTBUTEIBHOCTH (OTOKATOA.

[TepeurciieHHbIe BhINIE 3aKOHOMEPHOCTH (HOTOIPhEeKTa HE YIAT0Ch OOBSICHUTh
C MO3ULIMU BOJIHOBOM TEOPUU CBETA.

Jle#cTBUTENBHO, C TOYKMA 3peHus 23Tor Teopur (HoTodhdEeKT momKeH
HaOJII0AAaThCs MpU JIFOOOW YacToTe (JIJIMHE BOJHBI) CBETA. JHEPTHUs, Mojydaemas
DIIGKTPOHOM OT TAJAONIei CBETOBOWM BOJHBI, 3aBHUCHUT OT aMIUIUTYAbl BOJHBEI.
CrnenoBaTenbHO, MPU JIFOOOW JUTMHE BOJIHBI, €CIM CBET O0JagaeT MO0CTaTOYHOM
WHTCHCUBHOCTHIO  (T. €. JOCTATOYHOW  aMIUTUTYJIOW), MOXHO  OXHJIATh
OCBOOOXKICHHSI DJIEKTPOHOB M3 METallla U «KpacHOM rpaHuib» (hoTodPdexra He
JOKHO OBITh. Jlamee, ¢ BONHOBOW TOYKM 3pEHUSA, KHUHETHUYECKas DJHEPTUs
(OTORNIEKTPOHOB NOJKHA OblIa OBl 3aBUCETh OT MHTEHCHBHOCTH CBETa, T. €. C
yBEJIMUEHUEM HWHTEHCHUBHOCTH €My IiepenaBajiack Obl Oonbmias sHeprus. Ho
OTBITHl 3TO HE MOATBEPKAAl0T. MOXKHO TakXke MoKa3aTh, YTO C BOJHOBOM TOUKH



3penust GoTodh EKT He MOKET OBITh O€3bIHEPITMOHEH (UTO MPOTUBOPEUYUT OIIBITY ).

WNrtak: HH HaIWYhe «KPACHOW TpaHMIBD), HH 3aBUCUMOCTh CKOPOCTH
DIIEKTPOHOB ~ OT BEIIMYMHBI CBETOBOIO IOTOKA, HH OE3BIHEPIIMOHHOCTH
dboTorpdexta HEBO3ZMOKHO OOBSICHUTHL BOJHOBOW TEOpHEH CBeTa. DWHINTEHH,
ucnonp3ys Teoputo Ilnanka o kBanTtax, npeanoxui B 1905 1. HoBoe 00bsicHEHHUE
dotorpdexra. OH TPEANMOTONKUT, YTO CBET HE TOJBKO H3IIy4aeTcs, HO U
MIOTJIOIIAETCS BEIIECTBOM OTACIBHBIMH TOPHUSIMU — (DOTOHAMH, KAXKIBIA U3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e =hv, (1.7)

rie v —vactoTa ceera, h = 6,625-10* JIx-c — nocrosinHas Ilnanka.

[Ipu mamennn mydyka (GOTOHOB Ha TMOBEPXHOCTh MeETaIa IMPOUCXOIUT
coynapenre (oToHOB ¢ 3nekTpoHaMu. [Ipw 3ToM (POTOH OTHACT SIAEKTPOHY BCHO
CBOIO AHEPTUI0. Bo30YyKIEHHBIN 3JIEKTPOH, MOTYYUB OT (POTOHA PHEPTUIO, MOKET
BBIUTH U3 MeTaia. [[puMEeHUB 3aKOH COXpaHEHHUs PHEPTUU K ITOMY IIpOIIecCy,
OuiHITelH noxyuui hopmyny (1.3)

2
myv
hv=A+——:,
2
riae A — paboTa BbIXOJIa JIGKTPOHA U3 MeTauia (pa3juvHa y pa3HbIX METAJLJIOB);
2
mv

——— — KHHCTHYCCKAasdA OHCPI'sd BBIPBAHHBIX 3JICKTPOHOB.

C TOuUKM 3peHMs] KBAHTOBOW TeOpuUHU
MOKHO OOBSICHUTH BCE€ 3aKOHOMEPHOCTHU
dboTorpdexra. Tak, u3 bopmyIbI
Oiinmrerina  (1.3) BUIHO, YTO JHEPTHUS
BBIPBAHHBIX YACTHUI[ — JJIEKTPOHOB 3aBHCHUT
OpsIMO  MPOMOPLUUOHATIBHO OT  YacTOThI
MaJafoIIero CBeTa, TO €CThb OT DJHEPTUu
(OTOHOB, U HE 3aBUCUT OT WHTECHCHUBHOCTHU
ceera. 3akoH CroneroBa: ueM OoJblle
CBETOBOM TMOTOK, TeM OOJbIIEe YHUCIO
(OTOHOB B 9TOM TOTOKE H, CIIE€AOBATEIBHO,
Oosbiie OyAeT BBIPBAHHBIX DJIEKTPOHOB, TO
eCThb BBIIIIE TOK HACBIIICHHUS.
be3bIHepIIMOHHOCTD dboTorpdekra
OOBSICHSIETCST TeM, YTO Iepelrada >HEPTrUu
OPU CTOJIKHOBEHHUU (POTOHA C AJIEKTPOHOM
IPOUCXOAUT MPAKTUUECKH MTHOBEHHO.

SABnenue doroaddekra LIUPOKO
OPUMEHSAETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpoincTtso
doTOSNEMEHTA M CXEMA €ro
BKMIOYEHMS B Lenb: A — aHof;
K — katog; B — npoapayHoe



aBToMarnka). Bce TtexHuueckue mnpuMeHeHus (ororddexkra OCHOBaHBI Ha
UCIONIb30BaHUU  GoTodnemMeHToB. Dortosnmement (puc. 1.5) cocrout w3
CTEKJISTHHOTO CcOCy/aa — OalsioHa W JIByX AJIGKTPOJOB — KaToja u aHona. Karton
JIeNaeTcsl B BUJIE TOHKOIO CJI0SI METaJlla, KOTOPBIM IyTEM paCIbUICHUS] HAHOCUTCS
Ha MOJIOBUHY BHYTpEeHHEW dactu OayuioHa. OT marepuana ¢GoTokaToja 3aBUCHUT, K
KaKMM 4YacTOTaM »3JEKTPOMAarHUTHOTO W3Iy4eHHsT OH OyJeT YyBCTBUTEIICH
(cmotpuTe Tadu. 1.1).

[Ipu nmocratoyHO#l pa3HOCTH MOTEHIMAIOB MEXAY KAaTOJOM U aHOJOM BCE
AJIEKTPOHBI, BbUIETalONME ¢ (oToKaToAa, OyayT coOupatbcs Ha aHoje. B atom
cillyyae cuja TOKa B MpuOope OyneT CTporo MmpornopiuoHalibHa UHTEHCUBHOCTU
najampiero Ha (OTOKATOJ H3ITy4deHUs, MPUYEM CHUJla TOKa OyJeT MEHSThCS
MIHOBEHHO, «0e3 MHepuun». BakyymHble CypbMSIHO-1I€3UEBbIE (POTOIIEMEHTHI
npu pabouyem HanpspkeHuu 240 B o6magatoT MUHUMaIbHOW 4yBCTBUTEIBHOCTBIO
80 MKA/nM. AHOJ BBINOJHEH B BHUAE KoJsiblla WU ceTku. CylIecTBYIOT Kak
BAKYYMHbIE, TaK M Ta30HAIOJHEHHbIE (POTO’IEMEHThl. B ra3oHanoIHEeHHBIX
(MHEPTHBIM Ta3oM ¢ AaBieHueM 10 102 MM pr. cT.) QoTod/IeMeHTax BeIUMYHHA
TOKAa OOJIbIlIE 3a CYET HMOHM3AaUUHM BBIOUTHIMU D3JIEKTPOHAMHU HEUTpPaJIbHBIX
MOJIEKYJd ra3a. BHOBb 00pa3oBaHHbIE AJIEKTPOHBI, ABUTAACh K aHOAY, B CBOIO
ouepeb  MPOU3ZBOAAT  IMOBTOPHYIO  HMOHM3ALMIO. YCHUJIEHHE TOKa B
ra30HaNOJHEHHOM (doTo37IEMEHTE MPOUCXOUT IPONOPLUHUOHATIBHO
OCBEILIEHHOCTH U HapylIaeTcsi 0e3bIHEPIMOHHOCTh. OO0JacTh MPUMEHEHUS TaKHUX
($OTO37I€MEHTOB OTrpaHUYEHA.

Jnsa ycuneHuss (OTOTOKOB 4YAacTO TOJIb3YIOTCS SIBIIEHUEM, MOJTYYHBIIUM
Ha3BaHUE BTOPUYHOM 3JIEKTPOHHOM 3MHUCCHUHU. DTO SIBJIICHUE 3aKJIFOYAETCS B TOM,
4TO 3JIEKTPOHBI, O0JIaJaloNIMe JOCTaTOYHOM 3Hepruei, majnas Ha IOBEPXHOCTh
METajula, HE TOJIBKO CAMM OTPa)aroTCs OT 3TOM MOBEPXHOCTH, HO U BBI3BIBAIOT
DMHUCCHUIO HOBBIX JJIEKTPOHOB C 3TOM ITOBEPXHOCTH. Y CUJIEHHBIM 3JIEKTPOHHBIN
MOTOK HAampaBJIsIeTCsl HA AMUTTEP M IPOLIECC YMHOKEHHUSI MOBTOPSAETCS Ha BCEX
NOCIEAYIOUMX SMUTTepax. BenuunmHa BTOPUYHOM SMUCCHUU XapaKTEepPU3yeTCs
KO3((PUIIMEHTOM BTOPUYHON SMUCCUU O — OTHOILIEHHEM YHCIIa BTOPUYHBIX

51eKTpOHOB N5 K unciy nepBudHLIX M, BEI3BIBAIOIMX SMUCCHUIO:

c=—2. (1.8)

B 3aBucuMocCTH OT BeliecTBa M SHEPTHH MAJAOMIHNX JIECKTPOHOB KO3(PDUIIMEHT
BTOPUYHOM SMHCCHU G MOXET JIOCTUTATh JIECATH M OoJiee. SIBICHHUE BTOPUYHOM
OMUCCUU UCIONB3yeTcsl s ycwieHus ¢oroTtoka. Ha pwuc.1.6 mnpuBogutcs
cXeMaThdeckoe wu300pakeHre (HOTOIJIEMEHTa C OJHOKPATHBIM BTOPHYHBIM
yCWJICHHEM. YCTPOHCTBO (OTOdIEMEHTa C  OJHOKPATHBIM YCHJICHUEM
aQHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (DOTORJIEMEHTA.

CBETOYYBCTBUTEIIBHBIA CJIOM, HUIPAIOUIUNA pPOJb MEPBUYHOrO (POoTOKATOAA,
HAHECEH Ha BHYTPEHHEH MOBEPXHOCTU CTEKISHHOTO BAaKyyMHOI'O0 OQJLIOHYMKA U



IPUCOEANHEH K OTPULIATEIIBHOMY IOJIFOCY UCTOYHHUKA MOCTOSIHHOTO HAIPSIKEHUS.
Ha mnpoTMBONOJIOKHONW BHYTPEHHEW CTOPOHE OalJIoHA HAHECEH TAaKOM XKe
CBETOUYBCTBUTEIbHBIN ciioii D. OH SBIsSETCS BTOPBIM DIIEKTPOAOM-3MUTTEPOM.
Mexay KaToJgoM U 3MHUTTEPOM PACIOJIOKEH TPETHH 3JEKTPOJ — aHOMA, NOTEHIHAI
KOTOpPOTO BBINIE MOTEHIMANa SMUTTepa. POTOANEKTPOHBI, BHIOMTHIE CBETOBBIM
NOTOKOM ¢ Karona K, yCKOpSFOTCS 3JEKTPUYECKHM MOJIEM M 3HAYUTENbHAS MX
9acTh, MpoJieTas 4epe3 aHoA A, TPeACTaBISIONIHMA COOOU CETKY, MPEOooIeBast
BCTPEUHOE I10JIE MEX]y aHOJOM M SMUTTEPOM, MONAaeT HA BTOPUYHBIA IMUTTED
D, momyuwmBmIMiA Ha3BaHWE AWHOJA. BBIOWTBIE W3 HETO BJIEKTPOHBI MEHBIIUX
CKOpPOCTEMW, YeM MEPBUYHBIE, COOMPAIOTCS aHOJIOM.

Eciu ko3¢ ¢uuueHT BTOPUYHON 3MHCCHUU DJIEKTPOHOB OOJIBIIE €IUHUIIBI, TO
ClJla TOKa B LENu aHoda Oyner Oousbllie CHUJIBI NMEPBHUYHOTO TOKAa C KaToja,
BBI3BAHHOI'O JIEHCTBUEM OCBEILICHHUS.

Oco0eHHO BBICOKOE YCUIIEHHE JTaeT MPUOOP C MHOTOKPATHBIM YCUIIEHHEM TOKa
32 CYET BTOPHYHOM 3JIEKTPOHHON smuccuu, u3zo0pereHHbIl A.A. KyOeukum u
MOJYYUBIIHKN Ha3BaHUE (POTOINEKTPOHHOTO yMHOKUTENS (DPIY) (puc. 1.7).

Puc. 1.6. Cxema porosnemenTa ¢ ycuiaeHueMm QoToToka:
K — karon; JI — nuHoa; A — aHoj; @ — CBETOBOM MTOTOK

cDOTOE)J'ICKTpOHHI:»IE: YMHOXHUTCIIU IIPUMCHAIOTCA, TIJIaBHBIM 06p3.30M, JJIs1
HN3MCPCHUA MaJIbIX CBCTOBBIX ITIOTOKOB (aCTPOHOMI/ISI 141 OIITHYCCKAas
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CIIEKTPOMETpHUS) M JUIsl PETUCTPAIlMU KPAaTKOBPEMEHHBIX CJIa0bIX CBETOBBIX
BCIIBIIIEK (siAepHast PU3MKa U TEXHUKA).

JIro0oe n300pakeHUEe MOXKHO pacCMaTpUBaTh KaK MHOTOKAHAJIBHYIO CHUCTEMY
nepegayd  MHQOpMaAlMM, TPUYEM YHUCIO KAHAJIOB  BBIPAXAETCS  YUCIOM
pasperniaemMbIX JIEMEHTOB iepeiaBaeMoro n3oopaxkenus. s aToro ucnonaszyercs
Habop 10° + 10° mapasnienbHBIX MHKPOKAHAJIOB, KaXIbIM M3 KOTOPBIX padoTaer
HE3aBUCHUMO, KaK OTACIbHBIA KAHAIBHBIN 3JIEKTPOHHBIN YMHOKUTENb.

Puc. 1.7. Dnexrpuueckas cxema (GOTOINEKTPOHHOIO YMHOKUTEIIS:
@ — ceroBolt moTok; K — gotokaron; J1, 32, I3 — TUHOBI;
A —anop; D — nenurtenb HanpsHKeHUs

KananbHbIE YMHOXKHTEIb — 3TO TPyOKa ¢ ITTMHHOM, MPEBBIIIAIONIEH TUaMeTp B
JECATKH pa3 (OTHOIICHHWE JIMHBI K nuametpy — 50). TpyOka nuMeer mpoBoasime
CTEHKHU, Onarojaps 4yemy MPWIOKEHHAs MEXIy TOPIaMH Pa3HOCTh MOTEHIIMAJIOB
Pa3HOCHUTCS TOKOM IIO0 BCEH ee JuHe. BHyTpum KaHama — BakyyM. BropuuHo-
AIIEKTPOHHBIM SMUTTEPOM CIIYKUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpogonsHoe
IEKTPUUECKOE TM0Ji€ BHYTPU KaHajga CoOOOIMaeT »dJIEKTPOHY CKOPOCTh B
HaIpPaBJICHUHU K aHOJHOMY KOHITY TPYOKH. DJIEKTPOH yAapsieTCsl O CTEHKY paHblIIIe,
YeM BBUICTUT YEpe3 aHOJHOE TOpPIIEBOE OTBEpCTHE. BBIOUTHIE NpH 3TOM
BTOPUYHBIC JICKTPOHBI TAKXKE JIBUTAIOTCS B CTOPOHY aHOJA M B CBOIO O4Yepeib
coyaapstoTcs co CTEHKOMN U TaK nanee.
B kauecTBe MOKpBITUS MCHOJB3YETCA IUIEHKA METAJUIMYECKOro CBHHIA JHOO0
BaHaaueBo-GocharHoro  crekna.  Koadduiument  ycuieHus — JOCTUTAeT

e+



108 + 10°, auamerp kanana — 1 MM, aiuHa — 50 MM, HanpsbkeHne — okoino 2 kB. Ipu
CTOJIb OOJIBILIOM YCWJIEHHH €CTh OMACHOCTh MOHHOM OOpaTHOU CBSA3M: MONAaJaHHE
MOHOB HA BXOJ  BbI3bIBA€T MOBTOPHBIM  JJIEKTPOHHBIM  curHan.  J{is
npenoTBpamnieHus 3Toro 3d@dexra KaHAIBHBIM OSJIEKTPOHHBIM YMHOKUTEISM
OpUAAIOT  U30THYTYI0 (opmy (cmupans). bonbliuMu  npeumyiiecTBaMu
YMHOXXHUTEJIEH SIPKOCTH C MHUKPOKAHAJIBHBIMU IUIACTUHKAMU SBJSIOTCS: 1) uX
KOMITaKTHOCTb M JIETKasi CTHIKOBKA C OOBIYHOM (poToanmaparypoii; 2) yckopstoiiee
HaIpsHKEHUE CPaBHUTEIBHO HEBEIMKO, CXeMa MUTAaHUS NpPelebHO MPOCTa, HE
TpeOyeT MarHuTHOTO TMOJs U TMOAQPOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHne OIpeNeNseTcsl TOJbKO TeOMETpueld Habopa MHKPOKAaHAaJIOB, HE
3aBUCUT HU OT HANpPSDIKEHUSA, HU OT YCHJIEHUSA; 4) OHM HUCKIIOYAIOT JIOKAJbHBIE
nepecBeTku W ochemwieHnne Habmogarens. MKII  oTiMuaroTcs  BBICOKOU
MEXaHUYECKON MPOYHOCTHIO U HE O0SATCA KOHTAKTa ¢ aTMOC(EPHBIM BO3IyXOM, UX
MOHO MIEPEHOCUTH U3 MpUdopa B Mpuodop.

Bo3MoOXHOCTM Hamiero 3peHusi paccMaTpUBAeT CHCTEMa TEIUIOBUICHUS.
TemnoBuaeHNEe MO3BOJSET MOJNyYaTh BHAMMOE H300paXKEHUE [0 TEMIOBOMY
(uH(pakpacHOMY) COOCTBEHHOMY WJIM OTPaKEHHOMY H3JIy4EHHIO, K KOTOPOMY HE
yyBCTBUTEJEH Haiml rna3. [Ipubop, dyBcTBUTENBHBIA K (POTOHAM, HCIYyCKAEMbBIM
OpU TEIUIOBOM M3IY4YEHUH, Ha3bIBaeTCs MNpUOOPOM «HOYHOTO BUACHUS.
OnThueckue CHUrHaJIbl MPeoOpasyloTcs B INEKTPUUECKHUE, KOTOpPbIE 3aTeM
YCUJIMBAIOTCS. U BOCIPOU3BOJATCS B BHUJE HM300pa)KEHUS HAa BUICOKOHTPOIHHOM
YCTPOMCTBE.

B 70-x rogmax ObuM coO37aHbl NPUHLMIHAIBHO HOBBIE, OOJEe MpPOCThIE
YCTPOMCTBA, B KOTOPBIX TEIUIOBOE H300paxkeHue, Oe3 mpeoOpa3oBaHUsl B
ANEKTPUUECKUE CHUTHAJBI, MPOEUUPYETCS Ha SKPaH, MOKPHITHI TOHKHUM CIIOEM
BEILECTBA, HM3MEHSIONIET0 CBOM ONTHYECKHE XapaKTEPUCTUKU (KOdPPUUIMEHT
OTpaXEHUS WIM TMPOMYCKaHUs, WHTEHCUBHOCTh WJIM LBET CBEYEHHMs) IOA
BO3JICHCTBUEM TEIIOBOrO u3iayudeHus. Ha skpane MoxHO HaOIrOAaTh BUIUMBIC
uzobpaxkenuss u  ¢dotorpadupoBaTh UX. B KadecTBe  TemmeparypHO-
YyBCTBUTEJIbHBIX BEIIECTB MCIOIb3YIOTCS KMJIKHE KPHUCTAJUIbI, KPUCTAJUINYECKUE
JIOMUHO(OPBI, TOTYTIPOBOJHUKOBBIE IIJICHKH, TOHKHE MAarHUTHBIE [IJICHKH.

CucreMbl TEIJIOBUJEHUS NPUMEHSIOTCS JUIsi 0030pa MECTHOCTH, OXpaHbl
OKpYy’XKarollel cpeabl, OOHapy>KEHHUs JIECHBIX II0KapoB, KOHTPOJIA KauecTBa
npoaykiuu. [IpenMyIiecTBOM CUCTEM TEMJIOBHIEHUS SBISETCS MX CHOCOOHOCTh
paboTtath B J1t000€ BpeMs CYTOK U B HEOJArOMPUSATHBIX MOTOAHBIX YCIOBUSX.

2. METOJ NBMEPEHUA

Jlns mpoBeneHust J1abopaTopHOU paboThl Hcmosb3dyercs yctaHoBka DIIK-10
(puc. 2.1). YcranoBKa 0O3BOJISIET UCCIIEA0BATh BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH B
IIMPOKOM  HHTEpPBAJe  OCBELICHHOCTEW. llpemensl w3MepeHHMss  aHOOHOTO
HampspkeHus: B npssmoM pexume 0 + 5 B, B obpatnom — 0 + 2,5 B. ITlpenenst
u3mepenus gororoka ot 0 10 9,99 MKA.



VYcraHoBka  cocToUT U3  OOBEKTa  HUCCJIENOBaHMS W YCTpOMCTBa
WU3MEPUTEIILHOTO, BBITOJIHEHHBIX B BHJIE KOHCTPYKTHBHO 3aKOHUYEHHBIX W3JIEIUH,
yCTaHABIMBA€MbIX Ha JA0OPaTOPHOM CTOJIE U COEAMHEHHBIX MEXIy CoOoM
KabeneM.

OO0beKkTa nccnen0BaHns KOHCTPYKTUBHO BBITIOJNHEH B BHUJIE COOPHOTO KOpITyCa,
B KOTOPOM YCTAaHOBJIEHBI OCBETHUTEINIb (PTyTHas jamma) ¢ UCTOYHUKOM IUTaHUS,
050K MHTEP(HEPEHIIMOHHBIX CBETOPUIBTPOB 1-4 W yCTpoWicTBa PETyIUPOBKU
ocemieHHOCTU. [lonmoxenne «0» Onoka CBETOPUIBTPOB  COOTBETCTBYET
IOJIOKEHUIO CBeTa 0e3 CBETOPMIBTPOB M MOXKET MPUMEHSTHCS Uil CHATHUS
VMHTErPAJIBHBIX BOJIBTAMIIEPHBIX U JIFOKCAMIIEPHBIX XAPAKTEPUCTHUK, a IOJIOKEHUE
«5» — mepeKphIBacT JaMIly M HCIIOJIb3YETCS I YCTAaHOBKM HyJs1. K xopmycy c
NOMOUIbIO KPOHIITENWHA NMPUKPEIUIEH YCUIUTEh (POTOTOKA, HA BEPXHIOIO KPBIIIKY
KOTOPOT'O YCTaHABJIMBAIOTCSI CMEHHBIE (POTONPUEMHUKHU ¢ PoTodnemeHTamu O-8 u
®-25. Tlpu yctaHoBke (HOTONPUEMHUKOB HMX TMPUEMHOE OKHO COBMEMIAIOT C
BBIXO/IHBIM OKHOM OCBETUTEJISI M 3aKPHIBAIOT MIPH ITOMOIIU OJICH/IBI.

Ha mepenneit manenm o00BEKTa WCCIENOBAHWUS HAXOIUTCS  CETEBOU
BBIKJIFOYATEIh C WHJMUKATOPOM BKJIIOUEHMsS ceTh. Ha 3amHeil maHenu oObeKTa
MCCIICIOBAHUS PACIIOJIOKEHBI KIIEMMA 3a3€MIICHUS, AEPKATENN PEAOXPAHUTEIIEH
U ceTeBOM IHYp ¢ BWIKOM. Ha OOKOBON CTEHKE pacroIOKEHO BBIXOJHOE OKHO
OCBETHTENSI W YCTPOWCTBA A CMEHBI HHTEP(PEPEHIIMOHHBIX CBETO(PHIHLTPOB
PEryJMpoBKU OCBEIIEHHOCTH. Ha OOKOBBIX MOBEPXHOCTAX YCHUIUTENA (POTOTOKA
PacroJIOKEHbl COCAMHUTENbHBIN HIHYP C Pa3beMOM IS MOJAKIIOUEHUS 0OBEKTa
UCCJIEIOBaHMSI K YCTPOUCTBY M3MEPUTEIBHOMY M PETYJIATOPHI OanaHca yCUIUTENsS
I'PYBO u TOYHO.




Puc. 2.1. Ycranoska ®I1K-10

YCTpOHWCTBO ~ WM3MEPUTENIBHOE  BBIIOJHEHO B BHJE  KOHCTPYKTHMBHO
3aKOHYEHHOI'0 u3Jenus. B HeM mnpumeHeHa OJHOKpUCTanbHas MUKpo-OBM c
COOTBETCTBYIOIIMMH  JIONOJIHUTEIbHBIMU  YCTPOMCTBAMH,  IO3BOJIAIOIIMMH
IPOU3BOAUTH HM3MEPEHHsST TOKa (POTODJIEMEHTa, YCTAaHOBJIEHHOTO B OOBEKTE
UCCJIEIOBAHMS, YCTAHABIMBATh M M3MEPATh IMUTAIOIIEE HAINpSHKEHUE Ha
doTorneMenTe, a TaKKe OCYIIECTBIATh (PYHKIMU YHpPaBICHUS YCTaHOBKOM
(ycTaHOBKa pPEXHMMOB MPSMOr0 WJIM OOpaTHOTO W3MepeHus u T.1.). B cocras
YCTPONCTBA U3MEPUTEIIBHOTO BXOIAT TAK)KE HCTOYHUKH €TI0 IIUTAHMUS.

Ha nepenHeill maHenu ycTpoicTBa M3MEPUTENBHOIO PA3MEIIEHBI CIEIYIOLINE
opranbl ymnpaBieHuss W uHAuKanuu: KHomka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMH MHAUKATOPAMH — IIPEIHA3HAYECHA JJI BKJIFOUEHHUS IPSIMOTO U
O0OpaTHOTO PeXUMOB M3MEPEHMsI; KHONKU «+», «-» 1 CBPOC — npenHa3HaueHbl
JUISlL PEryJIMPOBKM HaIpspDKeHUsT Ha (OTO3JIEMEHTE M ero cOpoca B HOJb;
UHAUKATOpbl B M1 MKA — mpegHa3HayeHbl [ MHAWKAUWKA 3HAYECHUW BEJIMYUH
HanpspKeHus Ha (poTolsieMeHTe U (POTOTOKa B Mpoliecce padoThI.

Ha 3agnen nanenm ycTponcTBa U3MEPUTEIBLHOTO PACIIONOKEHBI BBIKIKOYATED
CETb, «xnemma 3a3eMiieHUs, Jep)KaTelu MNpeAoXpaHuTesed  (3aKpbIThI
NPEIOXPAHUTENBHON CKOOOM), CEeTEeBOM MIHYp C BWIKOM U pa3beM s
MOJKIIOYEHUS] O00BEKTa UCCIIEAOBAHMS.

Y CTpOoiCTBO M3MEPUTENBHOE TP MOMOIIM CETEBOrO IIHYpa MOJKIIOYAETCS K
cetn 220 B, 50 I'm1.

3. BBIIIOJIHEHUE PABOTbI

3.1. BxmtouuThs NpuOOpHI B CETH.

3.2.  YcTaHOBHUTH B TMOJIOKEHHE «5» OJOK CBETOQMIBTPOB U PETYIATOPAMHU
OajlaHca yCUJIUTENs «rpy00» M «TOYHO» OTPEryJupoBaTh MOKAa3aHUS
BOJIbTMETPA U MUKPOAMIIEpPMETpa J10 HYJIS.

3.3. /[laTb 1amme ocBeTUTeJIsI IPOrpeThesi B TeueHue 15 MuHyT.

3.4. VYcranouth cBeToUibTp 1 (A =407 HM).

3.5. CHATHP BOJBTAMIEPHYIO  XapaKTEPUCTHUKy TPH  MaKCUMAaJbHOMN
OCBEIIEHHOCTU (KpaliHee MOJIOKEHHUE KOJIbLIAa YCTPOMCTBA PEryIMPOBKU
OCBEIIEHHOCTU TMpPH €ro MOBOPOTE MO YacCOBOW CTPENKE) JJISi MPSIMOTO
HanpsHKeHUs, TaHHbIE 3aHeCTy B Tad. 3.1.

Tabnuya 3.1

uB| 0 | 05|10 15 20| 25| 30 | 35| 40 | 45 | 50

I, MKA




3.6. HaxaTb KHOIKY «COpOC» M YCTaHOBUTH 0OpAaTHOE HANPSIKCHUE.

3.7.  YMEHBIIUTH TOK JI0 HYJIA U ONIPEICIUTh 3alMUPAIOIee HAMPsHKEHHE.

3.8.  CHaATh BONMBTAMIIEPHYIO XapaKTEPUCTUKY MPU MAKCUMAITLHON OCBEIICHHOCTH
TUTs1 0OPATHOTO HAIIPSHKCHKS, TAaHHBIEC 3aHEeCTH B Ta0. 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. IIponenats myHKTHI 3.5-3.8 JyIsi MUHUMAJILHOM OCBEIIEHHOCTH (KpaiiHee
MOJIOKEHUE KOJIbIIAa YCTPOMCTBA PETYJIUPOBKH OCBEIICHHOCTH TPHU €ro
MOBOPOTE MPOTUB YaCOBOU CTPEJIKH).

3.10. IToctpouth rpaduku 3aBucumoctd |=f(U) nmns makcumanbHOW U
MHUHUMAaJbHON OCBEIIEHHOCTEW Ha MUJUIMMETPOBOM OyMmare.

3.11. YcranoBUTH CBETOGUILTD 4.

3.12. Tlponenatp mnyHkTel 3.5-3.7 m 3.9-3.10 gna cBeropunbTpa 4
(A =578 um).

3.13. Cpasnuts aiist cBetodmibTpoB 1 u 4 Toku Hackienus npu U =5 B,

3.14. OmpenenuTh KUHETHYECKYI0 OdHEpruro  ¢GoTodJeKTpoHa s |
ceeropunstpa mo ¢opmyne | =€U, rne e — 3apam amekTpoHa,
U — 3anuparoiiiee HanpsoKeHUE.

3.15. OmpenenuTh MaKCUMAJIbHYIO CKOPOCTH  (POTOIJCKTpoHA s |

2eU
ceetoduibTpa 1Mo Gopmyse Vmax = T o TRe M — Macca JIEKTPOHA.

3.16. Ompenenuts paboTy BbIXOAa (OTOINEKTpOHA H3 MeTama s |

hc
ceetopmibTpa o popmyne A=-——eU , rue h — mocrosiunas [lnanka,

A
C - CKOpPOCTb CBETA B BaKyyMe, A — JJIMHA BOJIHBI.

A

3.17. Ompenenuthb KpacHyto rpanuiry potodddekra nmo popmyne VO = h-

IIpumeyanus:

1. lmuHbl BOJIH NponycKaHus UHTep(PepeHUUOHHBIX cBeTOPMIbTPOB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax yka3zaHbl HOMEpa
CBETO(UIIBTPOB, YKa3aHHbIC HA YCTaHOBKE.

2. 3HaK «MHUHYC» IIPU 0OPATHOM PEKHUME U3MEPEHUS HE MHAUIIUPYETCH.

3. Pexxum paboThl YCTaHOBKHM TPEPBIBUCTBIM — depe3 Kaxaple 45 MUHYT
paboThI nenaeTcs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoit potoadpdekt HazpiBaeTcss BHEMIHUM? OCHOBHBIE 3aKOHBI BHEUTHETO
dbotoaddexra.

2. O0bscHUTD 3aKOHBI (hOTOA((PEKTa C TOUKH 3PEHHUS KBAHTOBOM TEOPHH.

3. MoxxHo 1 OOBSACHUTH (POTOIPPEKT C TOUYKH 3PEHUS KIACCUUECKOU
ANEKTPOAUHAMUKU ?

4. Ha3Bath THUIIBI POTOIIEMEHTOB.

5. latb ompeneneHUs: CBETOBOTO TMOTOKA, OCBEHICHHOCTH, CHJIBI CBETa.
CdhopmynrpoBaTh 3aKOHBI OCBEIIEHHOCTH.

6. Uro Takoe BTOpWYHAs  dJeKTpoHHas  smuccusa?  KoHCTpykius
(OTORIEKTPOHHBIX YMHOXKHUTEIICH.

Konrpomupyemsie kommnereniuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— OreHKa «5» CTaBUTHCS, €CIU YUAITUHCS BBITOJIHICT padOTy B MOJTHOM 00BEME C
COOIO/IeHNEeM HEOOXOIMMON TIOCIIEIOBATEILHOCTA TIPOBEICHUS ONBITOB U
U3MEPEHUN;,  CaMOCTOSTCIBPHOM  pallMOHAIBHO  MOHTHPYET  HEOOXOIHUMBIC
00OpyI0BaHUE; BCE OMBITHI MMPOBOJNUT B YCIOBUAX U PEKUMAX, 00CCTICUNBAIOIITIX
TIOJTyYCHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOTIOAACT TPeOOBAHUS ITPABUIT
0e30macHOCTH TpyJAa; B OTYETE MPaBUIBLHO M aKKypPaTHO BBITIOJHSICT BCE 3aITUCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMCICHUS; MPABUILHO BBITIOJHSICT
aHaJIN3 TTOTPENTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObLIH
JOMYIIeHBI JBa-TPU HemodeTa, He Oojee oaHON HerpyOol OMMOKHM W OJHOTO
HeJI04eTa.

— Ormenka «3» cTaBUTCA, eciii paboTa BBINOJHEHA HE IOJHOCTBIO, HO O0BEM
BBITIOJIHEHHON YacTW TaKOB, MO3BOJIIET TMOJYYUTh MPABUIbHBIE PE3YyJIbTaThl U
BBIBOJIBL: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIEHBI OITHOKH.
— OmeHka «2» CTaBHTCS, €CIU padoTa BBINOJHEHA HE ITOJHOCTBIO M 00BbEeM
BBITIOJTHEHHON 4YacTH paboOT HE IMO3BOJIAT CACHaTh NMPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMINCH HETIPABHIILHO.

Tema 6.2. ®u3zuka aToMa M1 AaTOMHOTO siApa

YcrHblii onpoc (YO)



1.B yem 3akirodaercs sBICHUE paAHMOAKTUBHOCTH?

. KakoBa npupoja paaioakTUBHOTO U3ITyYEHUS?

. Hanmummre 3aK0H pagnoakTUBHOIO pacnana.

. UTo Ha3bIBAIOT NEPUOIOM MOJTypacnana?

. KakoBsl ycTpoiicTBO 1 AeiicTBue kamepbl Bunbcona u cuerurka I'eiirepa?
. Pacckaxute o Mmoznenu sigpa no MiBanenko - ['eitzenOepry.

. UTO Ha3bIBaIOT MacCOBBIM YUCIOM?

. Kak onpenenstor nedekT Macchl U SHEPTHUIO CBA3U Aapa?

. Uro Takoe saepHas peakuus?

10. YTo NOHMMAIOT MOJ UCKYCCTBEHHOM PAJIMOAKTUBHOCTHIO?

11. Kakyto siaepHy10 peakiuio Ha3bIBalOT LIEMTHOM?

12. JlaliTe MOHATHE KPUTUYECKOWU MACCHI.

13. Pacckaxure 0 MOJYyYEHUN U IPUMEHEHUH PAIMOAKTUBHBIX U30TOIOB.
14. Pacckaxute O MEPCIEKTUBAX PA3BUTUS ATOMHOW SHEPTETUKH.

15. Kakoe O6mosiornueckoe BO3/I€CTBUE OKA3bIBAIOT PAAHMOAKTUBHBIE U3TyYEHUS
Ha KUBOW OpraHu3m?

16. Kakne yacTuiibl Ha3bIBAIOT JIEMEHTAPHBIMU ?

O 00 1 O\ L & W IN

Kontpomupyemsie komnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJICPKaHUE MaTepuasa

YETKO U MPABWIHHO JIaHbl OMIPEACIICHUSI U PACKPBITO COJIEPKAHUE MMOHITHI, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIBb30BaHbl PA3INUHbIC YMEHUS, BBIBOJIbI U3 HAOJIOICHUH,
OITHITOB

OTBET CAMOCTOSTEIIbHBIN, NCIIOJB30BaHbl paHee MPHUOOPETEHHBIC 3HAHUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepruaa

B OCHOBHOM IIPABUJIBHO JIAHBI ONPEAEIICHUS OHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

OIPEICIICHUS TTIOHATHUN HETOJHBIE, JOIYIIEHB HE3HAYUTEIIbHBIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
TTOHUMAIOIITU )

OrmMmeTka «3»
YCBOGHO OCHOBHOE COJIepKaHMe YUeOHOIr0o MaTepraia, HO U3JI0KEHO
dbparMeHTapHoO, He BCera Mociae0BaTeIbHO



onpeiesIeHHs] MOHSATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HaAOJIIOACHUM, TOMYIIEHbI OUTMOKY NP UX U3JI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJieIeHUE TTOHATUN

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (MO3UIUsT KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YU4eOHOro MaTepuajia He PacKPBITO

HE JaHbl OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OIMTUOKN B OTIPEICTICHUH TIOHITHMA, TIPU UCTIOJIB30BAaHUHT
TEPMHHOJIOTHH.

TectupoBanmue (T)

1. Kak Ha3pIBaeTCsI MUHUMAaJIbHAS TOPIKS SHEPTUU, KOTOPAs U3ITYUYaETCs WIH
MOTJIONIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOpITyCKYyJia

r) aup

1) KBapK

2. Kto oTkpsu1 hoToanexkrpuyeckuid 3¢dext ob1 B 1887 roay (...)? Kto B 1888—
1890 rogax skcrepuMeHTaIbHO UcceaoBal GoTornekTpuueckuid 3pdexr (...)?
KTo BBIMOSMHUI HanboJiee NoJiHOE uccieaoBanue sieiaenus gorodrdpdekra (...) B
1900 r.?

a) I'. I'eput; A. Croneros; M. [1nank

0) A. Ditamreiin; I'. I'epir; A. CtoneroB

B) I'. T'epu; A. Crosneros; ®. Jlenapg

r) A. Ounmrelin; A. Croneros; @. Jlenapa

1) A. Croneros; I'. I'epir; A. DUHIITEHH

3. U3 yero cocTout sapo aroma?

a) IPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEHTPOHOB U IPOTOHOB

I') Y-KBaHTOB

1) SJIEKTPOHOB, HEUTPOHOB U MMPOTOHOB

4. Kako#l U3 JaHHBIX BEJIMYMH IPONOPLMOHAIbHA YHEPTHS KBaHTa?
a) JJIMHE BOJIHBI.
0) yacToTe KoJeOaHuH.



B) BpEMEHU U3JTyYCHUS.
T') 2JEKTPUUECKOMY 3apsay spa.
1) CKOpocTH (hOTOHA.

5.5IBneHre UCITyCKaHUsl JIEKTPOHOB BEIIECTBOM I10/]T JIEICTBUEM
AJIEKTPOMATrHUTHBIX U3JTyYCHU Ha3bIBACTCS:

a) JEKTPOJIN3.

0) potocunres.

B) hotord ekt

I') SIEKTPU3aLIUSL.

1) yaapHasi HOHU3AIus.

€) peKOMOUHaITHSI.

6.1Ipennoxun SaepHyr0 MOAEIb CTPOCHUS aTOMA:
a) JI. Tomrcon.

0) 2. Pesepdopa

B) A. bekkepens.

r) B. I'eitzenOepr.

1) H. bop

7.0npenenure, B KaKUX U3 MEPEUUCICHHBIX HUKE COCTOSIHUM BEIIECTBO MOKET
HCITyCKaTh JTMHEHYATHIN CIIEKTP U3TyUeHUSs ?

1. TBEpOE COCTOSIHUE MPU BBICOKOW TeMIIEpaType

2. )KHUJIKOE COCTOSIHUE TIPU BBICOKOM TEMIIepaType

3. ra3000pa3HOe COCTOSIHUE TTPU BBICOKOW TEMITepaType

4. ra3000pa3HOE COCTOSIHME MPU HU3KOM TeMIeparype

a) ToJbKO 1.

0) ToIBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

n) B cocrosnusx 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHHH.

8. Uto Takoe a-usinydeHue?
a) DJIEeKTPOMArHUTHBIEC BOJIHBI
0) [ToTox HEHTPOHOB

B) [loTok nmpoTOoHOB

r) [loTok simep aToMOB renus
1) HET MPaBUIILHOTO OTBETA

9. Yto onpenensieT aTOMHBIA HOMED dJieMeHTa Z?
a) CKOJIBKO B sIIp€ HAXOJUTCS JIEKTPOHOB
0) CKOJIBKO B fAJIp€ HAXOAUTCS HEUTPOHOB



B) CKOJIBKO B SIJIPE HAXOJUTCSI TaMMa-KBaHTOB
') CKOJIBKO B SIIp€ HAXOAUTCS MMPOTOHOB
1) 3aTPYAHAIOCH OTBETUTH

10. Yto Takoe nepuoj noiypacnaaa T-paauoakTUBHBIX siiep?

a) BpeMs, B TEUCHHE KOTOPOIrO YHUCIIO PAJMOAKTUBHBIX sAJIep B 00paslie
yMmenbaercs B 10 pa3

0) BpeMs, B TeYEHUE KOTOPOTO YHCIIO PaIMOAKTUBHBIX siIep B 00pasie
yMeHbIIaeTcs B 2 pasza

B) BPEMSL, 110 HCTEUCHHH KOTOPOTO B PAJHOAKTHBHOM 00pasIe OCTaHeTCs \2
PaIMOAKTUBHBIX sIIEP

I') BpeMsi, B TEUEHUE KOTOPOTO YKCIIO PaIMOAKTUBHBIX siiep B 00pasiie
yMeHblIaetcs B 50 pa3

1) 3aTPYAHSAIOCH OTBETUTH

11.13 atomHOTO siApa B pe3yJIbTaTe€ CAMONPOU3BOIBLHOIO IPEBPAILICHUS BBUIETEIO
AP0 aToMa Teliksl. ITO OTHOCUTCSA K CIEAYIOIEMY BUY PAIUOAKTUBHOIO
pacriaza:

a) anb(da-pacna.

0) Oera-pacma.

B) raMMa-HU3JIy4YCHHUE.

I') IPOTOHHBIN pacmay

1) IBYXIIPOTOHHBIN pacmajy

12.Koa¢dpunueHT mpornopIrinoHaaIbHOCTA MEKTy SHEPTHEH KBaHTa U YaCTOTOM
KoJIeOaHUM Ha3bIBACTCS:

a) noctossHHasi bonbimana.

0) nocrosinHas PunGepra.

B) MTOCTOSIHHAsT ABOTaapo

r) noctostHHast Papajes.

n) nocrosiHas [1nanka

13. YUto Takoe KpuTHUECKasi Macca BEIIeCTBA?

a) HaMMEHbIIIasi Macca JEJSIIErocs BEIeCTBa, MPU KOTOPOH yKEe MOXKET
MPOTEKAThH LIEMHAA SICPHAS] PEAKILIUS ISJICHUS

0) Macca Jensmerocs: BEIecTBa, paBHasi MOJIIPHON Macce 3TOT0 BEIIeCTBa
B) Macca JIEJISIIErocs BEeleCTBa, MOJTHOCThIO 3alOJIHSIONIAs] aKTUBHYIO 30HY
peakTopa

') Macca AEJSIIIErocs BenlecTBa, paBHas 235 kr

1) 3aTPyAHSIOCH OTBETUTD

14. Yto u3 HUKE MEPEUNUCICHHOTO MOXKET OBITh 3aMEIJTUTEIIIMU HEHTPOHOB B
AICPHOM peakTope?

a) TspKenas Boja WM rpadut

0) 0op win KaagMui



B) JKEJIe30 WU HUKEIIh
r) OETOH WUJU TTECOK
1) 3aTPYAHAIOCH OTBETUTH

15. Uccnemyemsrit oOpasert, comepxammuii N paoaKTUBHBIX e, cCHadasa
oxnaxnaatot 10 —40 °C, a 3aTeM NoMemaroT B MarHuTHoe noJie. U3MeHuTcs iu npu
ATOM KOJIMYECTBO PATUOAKTUBHBIX SIIEP, KOTOPBIC PACIAIUCh 32 BPEMS, PAaBHOE
JIBYM TIepHojiaM ToJrypacnana?

a) U3MEHUTCS HE3HAUYUTEIHHO

0) U3MEHUTCS TOJIBKO MIPH OXJIAXKICHUU 00pasiia

B) UBMEHUTCS TOJBKO IIPU BHECEHUU B MarHUTHOE T0JI€

I') I3MEHUTCS, €CJIM 00pa3el] CHavaja OXJIauTh, & 3aT€M BHECTH B MAarHUTHOE
noJie

1) HE UBMEHUTCS

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kaouu k Tectam:
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Ne ponpoca 10111 (12|13 14|15

IpaBuwibHblid (60 |[B|B|O|B|(O|B|F | (0 |a |0 (a |a |&a
OTBEeT

Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUaIOIIEMYCsl, €CITU HaOpasl MeHee S5 0aIIoB;
— «3» BBICTaBIISIETCS O0yUaronemycs, 3a 8-6 6amios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6annos;

— «5» BBICTaBIISIETCS O0yUaromeMycs, 3a oosee 12 6amios.

3ajganus 1js caMocTosATeJIbHOH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

Pa3Butue B3risi10B Ha CTPOCHUE BEILIECTBA.
Mogenu cTpoeHHsl aTOMHOTO si/Ipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJOPO/IA.
Slnepnas monenp aromMa.

OmneiTel 3.Pe3epdopaa.

Mogens atoma Bogopoaa no H.bopy.

KBanTtoBbI€ OCTYNaThl Hopa.

Jlazepsl.

NGk owdE



9. PannoakTHUBHOCTb.

10.3ak0oH paguoaKTUBHOTO pacmaja.

11.PaproakTUBHBIEC MPEBPAIICHUSI.

12.Crioco6b1 HAOTIOACHHS ¥ PETUCTPAIINH 3apsKCHHBIX YaCTHII.
13.9¢ddext BaBunosa - Uepenkosa.

14.TTony4yeHune paguoaKkTUBHBIX H30TOIIOB U UX IPUMEHEHUE.
15.buonornyeckoe AeCTBUE pauOaAKTUBHBIX U3TyUYEHUN.
16.2O5nemMeHTapHbIC YaCTHIIHI.

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OtmMmeTka «5»

MOJTHO PACKPBITO COJICPKAHUE MaTepuasa

YETKO W MPABWJIBHO JaHbl ONIPEACICHUS U PACKPBITO COJIEp>KAHUE TTOHSITUI, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL TOKa3aTebCTBA UCTIOJIb30BaHbl PA3IUUHbIC YMEHUS, BBIBOJIBI U3 HAOJIOICHUH,
OITHITOB

OTBET CAMOCTOSTEIbHBIN, NCIOIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPaBUJIBHO JTaHBI ONPEICICHUS TOHATUH U UCTOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

OonpeAeICHNUs TOHATUI HETOJIHbIC, IOMYIIeHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJICA0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MPaBUJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (TOo3uLMs
MMOHUMAIOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COIEpKaHKEe y4eOHOTO MaTepHraia, HO H3JI0KEHO
(dbparMeHTapHO, HE BCera MOCIeI0BaTEIBLHO

onpeaeIeHUs TOHATHI HEIOCTAaTOYHO YETKHE

HE MCIIOJIb30BaHbl B KAUECTBE JI0KA3aTENILCTBA BBIBOJIBI M 0000IIECHUS U3
HaOJII0/ICHUM, TOMYIICHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITUOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MPAaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OrmMmeTka «2»



® OCHOBHOE COJIEpXKaHNE YIeOHOT0 MaTepHata He PaCKpPBITO

® HE JaHbl OTBETHI Ha BOMPOCHI HABOJSAIIETO U KOHKPETH3UPYIOIIEro XapaKkTepa
JOMYIIEHBI TPYOble OIMIMOKY B ONPECICHUH MMOHITUH, IPU UCIIOIB30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
HN3y4yeHue TPEKOB 3apPSAKEHHbIX YaCTHUIL 110 TOTOBBIM (oTorpadusim.

[leab: OOBSACHUTD XapaKTEP JABHKEHUS 3apsHKCHHBIX YACTHII.
Oo6opynoBanme: dortorpaduu TPEKOB 3apsLKEHHBIX YaCTHUI, MOJYYEHHBIX B
kamepe BuiibcoHa, my3bIpbKOBOM Kamepe U (POTOIMYJIIbCUU.

Teopernueckoe 000CHOBAHUE

[Ipu BEINOTHEHUU AAHHOW JaOOPATOPHOM pabOTHI ClAeAyET HOMHUTh, UTO:
a. JJIMHA TpeKa TeM OoJbllie, 4eM OOJIbIlIe SHEPTHUs YaCTUIIBI (M YeM
MEHBIIIE IIJIOTHOCTH CPEJIbI);

b. TommmHAa Tpeka TeM OOJIbIINe, YeM OOJIBIIIE 3aps/] YaCTHIIBI U YeM
MEHBIIIE €€ CKOPOCTb;

C. TpH JBWKCHHUU 3apsHDKCHHOM YaCTHUII B MATHUTHOM IT0JI€ TPEK €€
MOJTy4YaeTcsl HCKPUBIICHHBIM, IPUYEM PaNyC KPUBU3HBI TPEKA TEM
OoJibiiie, YeM OOJIbIIIe Macca M CKOPOCTh YaCTHUIIBI M YeM MEHBIIIC e¢
3aps A MOIYJIb MHIYKITMH MAarHUTHOTO TTOJIS:

d. JacTtuia ABUTanack OT KOHIIA TpeKa ¢ OOJIBIIMM PaIuNyCOM KPUBU3HBI K
KOHILY C MEHBIIIUM PalyCOM KPUBU3HBI (paJnyC KPUBU3HBI [10 MEpPE
JIBW)KCHUS YMEHBIIIAETCs], TAK KaK U3-3a COIPOTUBIICHUS CPEIbI
YMEHBILIAETCSI CKOPOCTh YACTHUIIBI).

ITopsiI0K BBINOJHEHHS PA0OThI

3adanue 1. Ha nByX u3 Tpex mpeacTaBiIeHHBIX BaM (portorpadwuii (puc. 1,
2 u 3) u300paxeHbl TPEKHU YaCTHII, ABMKYIIMXCS B MATHUTHOM TIOJIE.
Vkaxure Ha kakux. OTBET 00OCHYMTE.

3adanue 2. Paccmotpute gororpaduro TPEKOB 0-4aCTHII,
JIBUTABIIMXCS B Kamepe Buiibcona (puc. 1), 1 0TBEThTE Ha
JTAHHBIE HUKE BOIIPOCHI:

1. B xakoM HarpaBJj€HUH JABUTAINCH O-4ACTULIBI?

2. JlivHa TPEeKOB 0-4aCTHUI] MPUMEPHO oguHakoBa. O |3



YEeM 3TO TOBOPUT?
3. Kak MeHstach ToNmuyHa Tpeka Mo Mepe ABMKEHUS JacTuIl? YTo u3 3Toro
cienyer?

3aodanue 3. Ha pucynke 2 nana ¢otorpadus
TPEKOB (.-4aCTHI] B Kamepe BuibcoHa,
HAXOJIMBIIIEHCS B MATHUTHOM TIOJIE.
Omnpenenute 1o 3T0i hoTorpaduu:
1. Tlouemy MEHSUIIHCH painycC
KPUBH3HBI M TOJIIIUHA TPEKOB 10
Mepe JBWKEHUS 0-4acTHIL?

2. B kakyro cTOpOHY JBUTAINChH YaCTHUIIHI?

3adanue 4. Ha pucynke 3 nana ¢otorpadusi Tpeka JIeKTpOoHa B
My3bIPbKOBOM KaMepe, HaXOAUBIICHCS B MArHUTHOM ToJie. OpeaenuTe mo
sTOM poTorpadun:

1. Tlouemy Tpek umeet hopmy crimpanu?

2. B xaxom HaIlpaBJICHUU ABHUI'AJICA BHGKTpOH?

3. UTO MOTJIO TIOCTYKUTh MPUINHOM
TOT0, YTO TPEK AJIEKTPOHA HA PUCYHKE
3 ropaszao IIMHHEE TPEKOB O- YaCTUIL
Ha PUCYHKE 2

Kontpommpyembie komnerenuun: OK 01-OK 05, OK 07.JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

— Onenka «5» CTaBUTBCS, €CIIH YYalllUNCs BHIOJIHAET paboTy B MOJIHOM 00beMeE ¢
coOIOICHNEM HEOOXOAMMON TIOCIIEIOBAaTeIbHOCTH TMPOBEACHUS OINBITOB U
U3MEPEHUH;  CaMOCTOSATENBHOW  pAaIliOHAIBHO  MOHTHPYET  HEOOXOJHMMBIC
000pyZOBaHKE; BCE OMBITHI IPOBOJIUT B YCIOBUSAX M PEXKUMaX, 00€CIICUMBAIOIIIX
TIOJTy4eHHE MPABUIBHBIX PE3yJIbTaTOB U BHIBOJIOB; COOJIOIAaET TPEOOBAHUS MTPABHII
0€30MacHOCTH TPyJAa; B OTYETE MPABUIIBHO M aKKypaTHO BBIMIOJHSET BCE 3aIHCH,



TAOJIMIbl, PUCYHKH, YEpPTEXH, I'pa(UKH, BBHIYMCICHUS; NPABWIBHO BBITOJIHSAET
aHaJIu3 MOTPELIHOCTEMN.

— Ouenka «4» CTaBUTCS, €CJH BBIMOJIHEHBI TPEOOBaHMS K OLEHKU «5», HO ObUIH
JOMYLIEHbl JIBa-TPU HeEI0YeTa, He Oojee OJHOM HErpy0oil OIMOKH W OJIHOTO
HEJ04YeTa.

— Onenka «3» cTaBUTCs, €CcaM padOTa BBHINOJHEHA HE IIOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHOM YacTH TaKOB, IMO3BOJISIET MOJYYUTh TMPaBUIIbHBIE PE3yJbTaThl U
BBIBO/JIbI: €CJIU B XOJI€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYIIEHBI OIIMOKH.
— OneHka «2» cTaBUTCS, €clid paboTa BBHINOJHEHA HE IOJHOCTbIO M 00BbEM
BBIMIOJITHEHHOM YacTU pabOT HE MO3BOJIAT CHENaTh MPaBUIIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIEHUSI, HAOIIOICHUS TPOU3BOJMWINCH HEIPABUIIBHO.

KourpoabHas padora Ne 6
ITo pa3neny «JjieMeHTbI KBAHTOBOW (PU3UKMW

Bapmanr 1.
JlaiiTe XapakTepuCTUKY (PU3UUECKOTO SIBJICHUS: aHHUTUIISILIHSL.
JlaliTe XapaKTepHUCTUKY 3aKOHA PAJMOAKTUBHOIO pacnajia.
Kakyro MakcMManbHYI0 KHHETUYECKYIO SHEPTUIO0 UMEIOT 3JIEKTPOHBI, BEIPBAHHBIE
U3 oKcujia 6apusi, mpu o0JydYeHUU cBeToM ¢ yactoroit 1015 I'y?
Bapuanr 2.
JlaliTe XapakTEpUCTUKY TIJIAHETAPHOU MOJEIN CTPOCHHUS aTOMA.
JlaiiTe XapakTepuCTUKY (PU3UIECKOTO YCTPOICTBA: (DOTOIIEMEHT.
AKTHUBHOCTb PaIMOAKTUBHOTO 3JIEMEHTA yMEHbIIWIACH B 4 pa3a 3a § cytok. Halitu
[IepUoJ MoJrypacnaza.
Bapuanr 3.
JlaliTe XapakTEepUCTUKY MOJEIH CTPOEHUS aTOMHOTO SApA.
JlaiiTe XapakTepucTUKy Teopuu DUHIITEWHA 1151 poTorddexTa.
Haiitu yactoty usnydeHus, Macca (JOTOHOB KOTOPOT'O paBHA Macce MOKOs
ANEKTpoHa?
Bapuanr 4.
JlaiiTe XapakTEpUCTUKY KBAHTOBOW MOJEIN CTPOEHHUS aTOMA.
JlaiiTe XapakTepUCTUKY TEOPUU OTHOCUTEIIBHOCTH.
Haiitu sHepruto cBsa3u sjapa aeirepust 21H?
Bapuanr 5.
JlaliTe XapakTepucTUKy (PU3UIECKOTO SIBJICHUS: TEPMOSIICpHAs PEaKIIHsL.
JlaliTe XapakTepucTuKy (PU3NIECKOTo yCTpoiicTBa: kKamepa BubcoHa.
Omnpenenure 3HEPrUI0 POTOHOB, COOTBETCTBYIOMIMX Hanboiee JIMHHBIM BOJIHAM
BUJMMOM 4acTH criekTpa 760 HM.
Bapuasnr 6.
JlaiiTe XapakTepucTuky (pu3ndeckoro siBieHus: GorodPpexr.
JlaliTe xapakTepucTUKy (PU3NYECKOro ycTporcTpa: cuéruuk [ eiirepa.



Hanummre peakiuro, ecnu npu 6omOapaupoBke 6opa 105B HelitpoHamu u3
o0pa3oBaBIIerocs spa BEIOpachIBacTCs allb(a-gacTuIa.
Bapuanr 7.
JlaliTe XapakTepuCTUKY (PU3UIECKOTO SBJICHUS: PATHOAKTHBHOCTD.
JlaliTe XapakTepuCTUKY (PU3UIECKOTO YCTPOMCTBA: J1a3ep.
Haiitn kpacHyto rpanuiry ¢hotodddexra mist Kaaus.
Bapuanr 8.
JlaiiTe xapaktepucTuky runore3bl [nanka.
JlafiTe XapakTepuCTHKY (PU3UIECKOTO YCTPONCTBA: SACPHBIM PEaKTop.
Kakast sHeprus BbIIEISAETCS IPU PEAKIINN:

31H + 21H 42He + 10n?

Kontpomupyemsie komnerenuun: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun oneHku:

- «5» cTaBUTHCS 3a pabOTY, BBIIOJHEHHYO MTOJIHOCTHIO 0€3 OIIMOOK U HET0UETOB.

- «4» cTaBUTBHCA 3a pabOTY, BBHIIIOJHEHHYIO TIOJHOCTHIO, HO MIPU HAJUYHUK B HEW HE
Oomnee omHOU rpy0Oil U OJHOM HErpyOON OIMMOKK U OJHOTO HeaoueTa, He Oosee
TpeX HEJIOUETOB.

- «3» CTaBUTHCS, €CIU CTYACHT MPABUIHLHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl
WK JOMyCTUI He OoJiee OJHOM TIpyOoW OMOKKM M ABYX HEIOYETOB, HE Oojiee
OJIHOU TpyOol U OaHON HerpyOoi omuoOku, He Oojee TpeX HErpyoObIX OIIMOOK,
OJIHOM HerpyOoi OMMOKHA U TPEX HEIOUETOB, TPU HATUYUU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIIO OIHUOOK U HEJOUETOB MPEBBICHIIO HOPMY OLIEHKHU «3»
WJIM TIPABUJILHO BBITIONTHEHO MeHee 2/3 Bcel paboThl.



Tabauna 3 - ®opma HHPOPMALMOHHON KAPTHI 0AHKA TECTOBBIX 3aIaHUM

HaumenoBanue
paznenoB

Bcero
T3

KommuectBo dopm T3

OTtkpeITOTO
TUIA

3aKpbITOrO
THIIA

Ha
COOTBETCTBHUE

Ynopsanouenue

KonTponupyemsie
KOMITETCHIIHT

Pa3zgea 1. Mexanuka

3

3

OK 01-OK 05, OK
07; JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pasnen 2. Moaekyasipaast
(pu3uKa u 0CHOBBI
TEePMOTUHAMHKH

OK 01-OK 05, OK
07; JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pa3znen 3.
DIeKTPOAMHAMHUKA

OK 01-OK 05, OK
07; JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pa3gen 4 Kosieoanusa u
BOJIHBI

OK 01-OK 05, OK
07; JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pazgen 5. OnTuka

OK 01-OK 05, OK
07; JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Paspnen 6. DiieMeHTBbI
KBaHTOBOH (pU3UKHU

OK 01-OK 05, OK
07; J1.1.-J1.6.; M.1.-
M.6.; TL.1.-TL.7.;
JIP2, JIP4, JIP23,
JIP30




Ilepeyenn BonpocoB (3aga4)
JJIS1 IPOMEKYTOYHOM aTTecTallMU (IK3aMeH/3a4eT)

Teoperuyeckue BONPOCHI
1. Mexanuueckoe aBmwxkeHHe. OTHOCUTENBHOCTh ABMXEHUs. Cucrema OTcyerTa.
MarepuranbHas TOUKa.
2. PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHECHHBIE IABUXKEHUS ((HOpMYyIBl U
rpaduKy, ONMKUCHIBAIOIINE TAHHBIC ABUKCHHUS).
3. JIBmKeHHe Mo OKPY>KHOCTHU C IOCTOSIHHOM O MOJYJII0 CKOpOocThio. KnuHemarnka
JBH>KEHUS KOJIECHOM TaphI.
4. Cuna. Macca. 3akonbsl HeloTOHA.
5. 3akon BcemupHOro TsaroreHus. ['paBuranmonnoe nojue. Cuna Tsxkectd. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuna TpeHus.
7. Hwmnynbc Tena. 3aKOH COXpaHEHUS UMITYJIbCa U PEaKTUBHOE JIBH>KEHHE.
8. Pabora m momHOCTh. MexaHuueckast SHEpTUs U €€ BUABL. 3aKOH COXpPaHCHUS
HHEPIUU.
9.  OcHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KHHETHUECKON TEOPHUH rasa.
10. OObscHeHue arperatHbIX COCTOSHMI BemIecTBA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.
11. TewmmepaTypa, Kak Mepa CpelHEed KUHETHUYECKOW OHHEPIruuh XaOTUYHOTO
JBIDKEHUS MOJIEKYJI. TepMoIMHaMuyecKast 1mKajia TeMneparyp. AOCOIIOTHBIN HYIIb.
12. Monuenb uneanbHoro rasa. OcHoBHoe ypaBuenne MKT.
13. HacepimieHHbie U HEHACKIIIEHHBIE TTAphl. BaXHOCTH BO3AyXa.
14. Mopenb cTpoeHus KUAKOCTH. [IOBEpXHOCTHOE HATSDKEHME W CMadMBaHUE.
Kanumisipabie sBiIeHUS.
15. Mogenb cTpoeHus TBEPABIX Tel. MeXaHUYecKHe CBOMCTBA TBEPIBIX TEI.
16. BHyTpenHsis oSHeprus U crnocoObl e€ u3MeHeHusa. llepBeiii  3akoH
TEPMOJIMHAMUKH.
17. Ipunuun nevictBus terioBod Mamuubl. KIIJI TemioBoro aBurarens.
18. BzammopeiicTBHe 3apsHKEHHBIX TN DIEKTPUUECKHM 3apsl. 3aKOH COXpaHCHHS
AIEKTPUYECKOTO 3apsa.
19. 3akon Kyrona. DnekTpuyeckoe moJie U ero XapakTepUCTUKH.
20. DOnextpuueckas EMkocTh. KoHmeHcaTopsl.
21. TlocrosHHBINA 3JeKTpUYecKni TOK. CHila TOKa, HANPSOKCHHUE, DJICKTPUYSCKOE
CONPOTHUBJICHUE.
22. TlapannenbHOE W TIOCIEIOBATEHHOE COSAMHEHUE TIPOBOTHIKOB
23. 3axon Oma q1s1 yuacTka menu v nosiHou nenu. 3/[C ucroynmka Toka.
24. PaboTa 1 MOIIHOCTh TOCTOSTHHOTO TOKa. 3akoH J[>koyns-Jlenna.
25. TlomynpoBOAHUKH. CobOcTBeHHas 151 IIpUMECHAas IPOBOJAMMOCTH
MOJTYTIPOBOTHUKOB
26. MarnuTtHoe 1mosie. MarHuTHOE MoJie MOCTOSTHHBIX MarHUTOB M MarHUTHOE TI0JIC
MPSIMOTO TOKA.
27. WHaykuyss MarHuTHOTO 1MoJist. MarHUTHBINA MOTOK.
28. Cwuna Amrnepa. 3akoH Ammepa.



29. SlBneHue >IEKTPOMArHUTHOW MHAYKIMU U 3aKOH AJIEKTPOMAarHUTHON MHIYKIUU
dapajes.

30. IlIpaswmo Jlenma.

31. BuxpeBoe 31eKTpUYECKOE TOJIE.

32. Camounaykuus. D/C camounaykiuu. UHAYKTUBHOCTh. DHEPIrUsi MarHUTHOTO
OJISL.

33. Mexanunueckue KoieOaHus U UX XapaKTEPUCTUKH.

34. CBoOojiHbBIC U BBIHYXJEHHbIE KojieOanus. Pezonanc. Konebanus MOCTOB.

35. [IlpeBpailieHre sHEPTUU MIPHU KOJIeOATETHHOM JIBH>KCHHH.

36. Mexanuueckue BoJHbI. Buabl BoH XapaKTepUCTUKU BOJIH. 3BYKOBBIE BOJIHBI.
37. CBoOonHbIE 2JIEKTPOMArHUTHBIE KosieOaHusi B KOHType. [IpeBpalenue snepruu
B KosieOaTenbHOM KOHTYpe. Popmyna ToMcoHa.

38. Ilepemennsiii ToK. [lomydyeHne nepeMeHHOTO TOKa

39. AKTHBHOE COMPOTHBIICHHE B LIETIM MIEPEMEHHOTO TOKa. [[eficTByomue 3HaYeHUs
TOKa U HanpspKeHUsl. MOIHOCTh NEPEMEHHOIO TOKA.

40. Karymika MHAYKTHBHOCTH B LIETIM IEPEMEHHOTO TOKA.

41. KonpaeHcaTop B LIEMU NEPEMEHHOTO TOKA.

42. Tpancdopmatop. [lepenaua u pacupeneneHnue JEKTPOIHEPTUH.

43. DIeKTpOMarHWTHOE TIOJIE W DJIGKTPOMAarHuTHeIe  BONMHBL.  CKOpOCTH
AIIEKTPOMATrHUTHBIX BOJIH.

44. ®usnueckue OCHOBBI PaJHOCBS3H.

45. DnexktpomarHuTHas npupoja cBera. CKOpPOCTh CBeTa. 3aBUCUMOCTb MEXKIY
JUTMHHOM BOJIH M 9aCTOTOM 3JIEKTPOMArHUTHBIX KOJICOaHUM.

46. 3akoH OTpa)keHus U npesnomieHus csera. [lomHoe oTpaxkeHue cBera.

47. WutepdepeHius cera, IMppaxius CBeTa.

48. Jlucmepcus cBeTa.

49. Tlonsipuzanus cBeta.

50. [lIxama >MeKTPOMArHUTHBIX U3ITYYCHHIA.

51. KBanroBas npupoja csera. KsantoBas runoresa [lnanka.

52. ®otoaddexr, ero 3akonsl. [Ipumenenue hotodrddexra.

53. Vpasaenue DiHmTeiHa 171 GoTodddekra.

54. Mogens atroma Pesepdopaa u bopa. YpoBHu sHepruu B atome. MznydeHue u
MOTJIOIIEHHUE SHEPTUU aTOMOM. KBaHTOBaHME SHEPTHH.

55. IlpuHumn AeHCTBUS U UCIIOJIB30BAHUE Ja3epa.

56. PanmoaxkTHBHBIEC U3TyYEHUS U UX BO3CHCTBHE HA )KUBbIE OPTraHU3MBI.

57. CocraB atomubIX sjep. SmepHbie cuibl. Jledekr Maccbl. DHEprus CBS3U
aTOMHBIX sIJIEp.

58. Slnepnple peakiuu. ODHEPreTHYECKUN BBIXOH sAepHOM peaknuu. [lenmHas
peakuus eaeHus.

59. TepMosiaepHble peakuuu



KauecTBeHnsbIe 3a1aun
1. Bemocuneauct ener mo poBHOM mpsAMmor aopore. Kakwe neranu Beiocunena
JBUKYTCSI OTHOCHTEJILHO 3€MJIM IO MPSIMOJIMHEWHBIM TPAEKTOPHUSAM, a KaKHe — I10
KPUBOJUHEHHBIM?
2. OT Kakoil CKOpOCTH — CpeOHEHl WM MrHOBEHHOW — 3aBHUCUT CTENEHb
NOBPEXJICHNUA ABTOMOOWJSI IPU aBapUITHOM CTOJKHOBEHHHM C MPENSTCTBUEM Ha
CBOEM IyTH?
3. [Ba moe3na uayT HaBCTpeUy JIpYT APYTY: OJMH — PA3TOHAETCS B HAPABJICHUU Ha
CEBep; APYroil — TOPMO3HUT B FO)KHOM HarpaBieHUU. Kak HampaBieHbl yCKOPEHUS
moe3x0B?
4. Tpu Tena OpolieHbl Tak: MEpBOE — BHU3 0€3 HAYAJIIbHOM CKOPOCTH, BTOpOE —
BHH3 C HAYaJbHOU CKOPOCTBIO, TPEThE — BBEpPX. OJIMHAKOBBI JIM YCKOPEHUS ITHUX
Ten?
5. SBnsieTcs nM JIMHEWHAs CKOPOCTh MOCTOSHHOM BEIWYMHOW IMPU PaBHOMEPHOM
JBUKEHUU TeNa IO OKPY>KHOCTH?
6. [louemy Hemnb3s mepederaTsh yiuIly mepes OJM3K0 UAYHIIUM TpaHcmopToM? B uem
IPUYHMHA TOTO, YTO BOAUTENIb HE MOXKET Cpa3y OCTAHOBUThH aBTOMAIIIMHY ?
7. bapon Mronxray3eH yTBepXkAaJl, YTO BBITAIMJI caM ceOsl U3 00J0Ta 3a BOJIOCHI.
O00CHOBAaTh HEBO3MOKHOCTB ATOTO.
8. Temoxoxa mpu CTOITKHOBEHHUH C JIOJAKOW MOXKET MOTOMUTH €€ 06€3 BCAKUX A ce0st
NOBpexIeHnH. Kak 3T0 coryacyercsi ¢ paBeHCTBOM MOJYJIEH CHJI B3AUMOJICHCTBHS?
9. Kakas cuna 3actaBisieT 3eMIII0 U JpyTHe IUIaHEThl JBUraThest BOkpyr ComHia?
10.Mexnay nByMs TellaMHu JNEUCTBYET CHJa BCEMHUpPHOro TsaroteHus. Ecou maccy
OTHOTO M3 TeJl YBEJIWYUTh, HANPHUMEpP BABOE, a pPACCTOSTHUE MEXIy TelaMu
COXPaHUTh IMPEXKHUM, TO H3MEHUTCS JHU CHJIa TATOTEHUS Mexay Humu? Ecmm
W3MEHHUTCS, TO Kak?
11.ITpuTsaruBaercs o 3eMJysl K BUCSIIEMY Ha BETKE sI0JI0Ky?
12.imeet nm Bec Opycok, nexariuii Ha crose? [lamarommii co cTtona?
13.TTouemy magaroT Ha 3eMJTIO KaTUTH JTOXKIs, KpYTTUHKH rpaaa?
14.Korma BO3HUKAIOT CHJIbI TPEHUS MOKOsA? CUIIbI TPEHUSI CKOJIBKEHUSI? CHIIBI TPEHUS
KayeHus?
15.1TpuBeauTe NpuMepsl, KOrja TPEHUE BPEAHO U KOT/Aa MOJIE3HO.
16.Ha ctonuke B Barone mnoesja jexar kKopoOka koHdpeT u s100ko. [Touemy B Hauase
JIBIOKCHUS SI0JIOKO TOKATHUJIOCh Hazaj] (OTHOCHUTEIBHO BaroHa), a KopoOka KoHGeET
ocTajiach Ha Mecte?
17.1louemy mynsi, BbUIETEBIIAS U3 PY>Kbs, HE MOKET OTBOPUTH JIBEPh, HO MIPOOUBAET
B HEW OTBEpPCTHE, TOIrJAa KakK JaBJICHUEM Naibla JABEPb OTBOPUTH JIETKO, HO
poJienaTh OTBEPCTUE HEBO3MOXKHO.
18.CoBepiaer a1 pabOTy cuja TSKECTH, ACUCTBYIOLIAS Ha KHUTY, JIEXKAL[yl0 Ha
croJie?
19.Manbuuk B ogHoM ciydae npoien 100 M, a B IpyroMm — mnpooOexkan Takoe ke
paccrosinue. OIMHAKOBBIE JIM MOIIIHOCTH OH pa3BUBa?
20.Kamenb OpolieH BepTUKaIbHO BBepX. Kakue npeBpailieHus 3HEPruu MpoOUCXOIsT
MIpY MOJIETEe KaMHs?



21.JlerkoBoil ¥ Tpy30BOM aBTOMOOWJIM JBUXKYTCS C OAMHAKOBBIMU CKOPOCTSMH.
Kaxoit n3 Hux o0mamaet O0IbIIeH KHHETUIECKON dHEpTUuei?

22.Boma KWMHUT B OTKPHITOM cocyne. M3MeHHWTCs M macca >KHIKOCTH BO BpeMs
KUTICHUS?

23.YeM 00BsCHSCTCS pacIpOCTPAaHEHUE B BO3yXE 3aMaXx0B OCH3MHA, TyXOB U IPYTHX
BEILECTB?

24 Kax u3MEHUTCS JaBJiCHUE MJICATbHOTO Tra3a MpY yBEIWYCHUH KOHLEHTPALUU €ro
MOJIEKYJI B 2 pa3a, €Clid CpeIHss KBaJpaTU4Has CKOPOCTb MOJIEKYJ OCTaercs
HEU3MEHHOU?

25.Ha uto pacxomyetcsi O0Jibllie PHEPTUU: HA HarpeBaHUE BOJbI WM aJTIOMUHUEBON
KaCTPIOJIU, €CJIM UX MACChl OJJMHAKOBBI?

26.[Touemy sxene3Hble MeYU CKOpPEe HArpeBarOT KOMHATY, YeM KUPIUYHBIC, HO HE TaK
JIOJITO OCTAIOTCS TETLIBIMU?

27.MOXHO T1 B MEJTHOW KaCTPIOJI€ PaCIIaBUTh CTATBHYIO I€TaJh?

28.B xakoMm cirydae MOKHO TOJYYUTh OOJIbIIIEE KOJTMYECTBO TEIUIOTHI: CKurast 1 Kr
OeH3uHa Wik 1 Kr KaMEHHOT O yIiisa?

29.Kak ¢ TmOMOIIBI0O KOMHATHOTO TEPMOMETpa OIPEACTUTh OTHOCUTEIBHYIO
BJIQ)KHOCTh B IIOMEILEHUU ?

30.[ToueMy mpu mepeBo3Ke OCH3UHA U IPYTUX JIETKO BOCIIIIAMEHSIFOIIUXCS BEIIECTB K
LHUCTEPHE NPUKPEIUIAIOT METATTMYECKYIO LEMb, KACAIOIIYIOCS 3EMJIIU?

31.. Kak u3MeHHTCs cuja B3aUMOJICHCTBUA ABYX TOUEUHBIX DJIEKTPUUYECKUX 3apsiIOB
IIPU YMEHBIIICHUU PACCTOSIHUS MEXTy HUMU B 2 pa3za? BeiOepute npaBMIIbHBINA OTBET.
32.PazMepsl MEIHOTO U KEJIE3HOTO MPOBOAOB OJIMHAKOBBL. COMPOTUBIEHUE KAKOTO
poBojia 6oJbIIe?

33.Hanpsbkenre Ha KOHIIAX MPOBOJHUKA yBeIMYMWIM BABoe. Kak m3MeHuach cuiia
TOKa, IPOTEKAOLIETO B TPOBOIHUKE?

34.Yem ormacHO KOPOTKOE 3aMBIKAaHUE DJICKTPUIECKHUX MTPOBOIOB?

35.1IpuBenuTe MPUMEPHI UCIIOJIB30BAHUS TEIIIOBOTO JEHCTBUS TOKA B OBITY.
36.[TocneoBaTenbHO COEMMHEHHBIE MEAHASI W JKeJIe3Has MPOBOJIOKH OJMHAKOBOM
JUTMHBI W CEYCHHS TMOAKIIOYCHBI K aKKyMYyJSATOpPY. B Kakod W3 HUX BBIIACIHTCS
OO0JIbIIee KOJIMYECTBO TEIIOTHI 382 OJJUHAKOBOE BpeMs?

37.1loueMy BOKpYT OJJIEKTPOJIUTA HET JJICKTPUUYECKOTO TOJISA, XOTS BHYTPH €ro
UMEIOTCS 3apsSHKCHHBIC HOHBI?

38.Kakoro trma — »7eKTpOHHAs WU JBIPOYHAst — OyAeT MPOBOJUMOCTh T€PMaHUS,
€CJIM K HeMy JT0OABUTh B HEOOJBIITNX KOJUYECTBAX ITHHK?

39.Kak B3auMOICMCTBYIOT TOKH, HAMPABJICHHBIE TaK, KaK YKa3aHO Ha pUCYyHKE?
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40.Kak u3Mmenurcs cuina Amnepa, AeMCcTByomas Ha NPSAMOJIMHEHHBIA MPOBOAHUK C
TOKOM B OJJHOPOJHOM MArHUTHOM IOJIE€ MPY YBETWYEHUU CUJIbI TOKA B IPOBOJHUKE B
3 pa3a? [IpoBOAHUK PaCIOI0KEH NEPHEHAUKYIIIPHO BEKTOPY MHIYKIIUH.

41.Kakue 3aTpyJHEHUsS BCTpeTHJIa Obl JJEKTPOTEXHUKA, €Cli Obl BO3MYyX ObLI
XOPOIIXUM ITPOBOJHUKOM DJIEKTpUYECTBA?



42.Kak u3MEHUTCS Culia, JEHCTBYIOLAs HA MPSMOJIMHEHHBIA MPOBOJAHUK C TOKOM B
OJIHOPOJHOM MAarHUTHOM IIOJI€ TPU YBEIMYEHUU WHIYKIIMU MAarHUTHOTO MOJs B 2
paza? [IpoBOIHHMK PaCIIONOKEH MEPICHANKYISIPHO BEKTOPY UHAYKIIUH.

43.B sneKTpUYECKYIO TIeNb BKIIIOUEHA KaTyIKa, M0 KOTOPOW MPOIMyCKalOT CHaJaa
MOCTOSIHHBIM, a 3aTéM IMEPEMEHHbIM TOK. B KakoM ciydae KaTyllika Harpeercs
OompuIe?

44.O0DBsCHUTE MTPOUCXOKACHUE COTHEYHBIX U JIYHHBIX 3aTMEHHIA.

45.VI3Mepenus Mokas3aiu, 4yTo JJIMHA TeHU OT IpeIMeTa paBHa ero BbicoTe. KakoBa
BbIcoTa COJHIIA HAJl TOPU30HTOM?

46.Ha pucynke n300paxeHo NpeoMIICHHE JTyda CBeTa Ha TpaHulie 1ByX cpea. Kakas
cpella onTHYecKu OoJjiee miIoTHas?
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47.Yron MexIy HajaroliuM U OTpaxE€HHBIM Jydamu cocTaBiser 50°. Ilon kakum
YIJIOM K 3€pKaly NaJaeT CBET?
48.Kakum 00pa3oM YCTpaHSIOTCS TaKhe HEJOCTaTKU TJia3a, Kak OJIM30pYKOCTh U
JAIbHO30PKOCTH?
49.00bsacHUTE, YEM BbI3BaHA paJy>KHas OKPACKa MbUIbHBIX My3bIpeii?
50. KakuMm o0pa3zoM MOKHO OOBSICHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB MpHU
NPOXOXKJAEeHUU KoMeThl BOM3u ConHua?
51. JlaBineHue cBeTa Ha YEPHYIO MOBEPXHOCTh B JBA pa3a MEHbLIE, YEM Ha
oenyto. [Touemy?
52. Ilpu 6e3061auHoM HeOe HOYM OOBIYHO XOJIOJHEE, YeM MPH O0OJTAYHOM.
[Touemy?
53.KakoB coctaB m3oronos HeoHa °Nejg, 2!Nej m ?Ne? UYto xapakrepHO mjs
W30TOIOB OJJTHOTO 3JIEMEHTA?

PacuérHble 3agaun
1. ABTOMOOWIIb yJ@JIsIeTCSl OT MOCTA, ABUTASICh PABHOMEPHO M MIPSIMOJIMHEWHO CO
CKOpPOCThIO 72 KM/4. Ha KakoM pacCcTOSIHUM OT MOCTa OKa)KeTCs aBTOMOOWJIb depes
10 ¢, eciv B Ha4AJIbHBIM MOMEHT BPEMEHHM OH HaXOJUJICA OT Hero Ha pacctosiHuu 200
M?
2.KakoB Monynb BEKTOpa YCKOPEHHS aBTOMOOWJIA TpPH TOPMOXEHUH, €CIU Mpu
ckopoctu 108 kM/4 BpeMs MOTHOTO TOpMOXKeHus 15 ¢?
3. DIIEKTPOIOEe3 ], OTXOIAIIMN OT CTaHIuMu, B TedeHue 0,5 MHH ABUTANICS C
yckopenuem 0,8 m/c?. Ompezenure MyTh, KOTOPBI OH IpOLIEN 3a 3TO BpeMs, H
CKOPOCTb B KOHIIE 3TOTO MYTH.

4,  PacckaxuTe O JIBIKCHHUU Teia, T'padUK MPOCKIIMU YCKOPEHUS KOTOPOTO
M300paKEH Ha PUCYHKE.
5.  Pacckaxute 0 ABMKEHUM Tena, TpadUK MPOEKIMH CKOPOCTH KOTOPOTO

M300paKEH Ha PUCYHKE
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6. Teno ynano ¢ BeicOThI 45 M. Onipeienute BpeMs MajieHusl.

7. ABTOMOOWJIb JBIDKETCS TO 3aKpyTJIEHHIO JoporH paguycom 120 M co
CKOPOCTBIO 36 KM/4. UeMy paBHO LIEGHTPOCTPEMUTEIBLHOE YCKOPEHUE aBTOMOOUIIS?

8. Cuna 60 H coobmaer Teny yckopenue 0,8 m/c?. Kakas cuna cooOUMT 3TOMY
Tesly ycKopeHue 2 mM/c??

9. [Tpyxuna ¢ koadpdunuentom xxectkoctu 100 H/M monx nefictBrueM HEKOTOPO
cwibl ynnuHuiach Ha 5 cM. KakoB KO3(D(UIMEHT >KECTKOCTH APYrodl MNpyKUHBI,
KOTOpas IoJ NEVCTBUEM TOU K€ CHJIbI yJIMHWIACH HAa 1 cM?

10. KakoBo pacctosiHue Mexay mapamu Maccor 100 Kr KakIplif, eciu OHH
MPUTATUBAIOTCS IPYT K Apyry ¢ cuiou, pasaou 0,01 H?

11.  Bec nepessiHnoro siuka 400 H. YToOwI €ero CIBUHYTH C MECTa, HOTPEOOBAIOCH
npuioxuTh crity 200 H. Onpenenure ko3pPpuuueHT TpeHus.

12. JIBa miapuka OJMHAKOBBIX MAacc PaBHOMEPHO KaTiTcs Mo croiy. CKOpoCTbh
nepBoro mapuka 1 m/c, ckopocTh BTOporo mapuka — 2,5 m/c. Mmynbc Kakoro
miapuka 00JIbIlIe U BO CKOJIBKO pa3?

13. Omnpenenure padboTy, COBEPIIAEMYIO NIPH OIBEME TEJIa MAcCOil 4 KI' Ha BBICOTY
120 cm.

14. CamocBan mpu nepeBo3ke rpysa passuBaeT momHocTh 30 kBrt. Kakas pabGota
COBEpIIIACTCSA UM B TeUueHUE 45 MUH?

15. Ha npyxune nogsemen rpy3 300 kr, noj AeHCTBUEM KOTOPOrO OHA yAJIMHUIIACH
Ha 6 cM. Onpeaenurte SHEPTUIO 1€(POPMUPOBAHHON MPYKUHBI.

16. KameHnb, OpOIICHHBIN ¢ MTOBEPXHOCTH 3€MJIM CO CKOpOCThIo 10 M/c, B BepxHeit
TOYKE TpAaeKTOpUU o0nafan KuHeTudeckou sHepruert 5 [[x. Omnpenenutb maccy
KaMHS.

17. Teno OpoleHO BEPTUKAIBLHO BBEPX €O cKopocThio 20 M/c. Ha kako# BbICOTE €ro
KUHETUYecKasi SHeprust Oy1eT paBHA MOTEHLIUAIbHON?

18. Omnpenenure Maccy 0OJAHON MOJIEKYJTy BOJIBI.

19. B cocyae naxoautcs ra3 mpu temmepatype 273 K. Ompenenurte cpeaHioro
KMHETHYECKYIO S3HEPTHI0 XaOTHYECKOIO IBUKEHUS MOJIEKYJI ra3a.

20. JIBa oauHAKOBBIX TOYEYHBIX 3apsija B3aMMOJCHUCTBYIOT B Bakyyme ¢ cuiou 0,1
H. Paccrosinue mexny 3apsaamu paBHo 6 M. HaliTu BeIMUHMHY 3THX 3apsi/iOB.

21. B mekoropoy Touke moiyis Ha 3apsia 3 HKn geiictByer cuma 0,6 mxH. Haiitu
HaIpPsHKEHHOCTh MOJISI B 3TOM TOUKE.

22. B macnopte koHAeHcaTtopa ykazaHo: «150 Mx®, 200 By . Kakoii HanOonbImii
JOMYCTUMBIHN 3JIEKTPUUECKHM 3apsii MOKHO COOOIIUTH JAHHOMY KOHJIEHCATOpy?

23. Haiinure »SKBUBAICHTHYIO €MKOCTh cxeMbl, eciu C;=2Mk®D, Cr=1MkD,
Cs=3MkD

24. Konnpencatopy eMKocThio 10 Mk®D coobmunu 3apsa 4 mxKn. KakoBa sHeprus
3apsKEHHOTO KOHJIeHcaTopa?



25. ComnpoTHuBIIEHHE aTIOMUHUEBOTO MpoBoja aauHor 0,9 kM u ceuenuem 10 MM?
paBHO 2,5 Om. OnpenenuTe ero yaeabHOe COIPOTUBIICHHUE.

26. PaccumTaiite cuity TOKa, IPOXOISIIETO MO MEeIHOMY TpoBoay aiauHou 100 M u
IUIOMIAIBIO TTONEPeYHOro ceuenus 0,5 MM? Ipu HanpsbkenuH 6,8 B.

27. OrmpenenuTe CONPOTHBIICHUE AJIEKTPUUECKON JIAMIIbI, cujia ToKa B KoTopoi 0,5
A nipu Hanpsxenun 120 B.

28. Haiigute conpoTHBIeHHE OOMOTKH aMIIepMeTpa, CHJIa TOKa B KOTOpoit paBHa 30
A npu HanpspkeHud Ha 3axkumax 0,06 B.

29. Haiinure o6mee conpoturieHue 1emnu, eciau Ri= 4 Om, Ry=12 Om, R3= 5 Owm,
Rs=11 Om.

30. Axkymynstop mororukia umeer J/IC 6 B u BuyTpennee comnportusienue 0,5
Owm. K Hemy moaxioueH peoctar conmpoTuBieHueM 9,5 Om. Haiiaure cuity Toka B
peocrare.

31. Ompenenute cuily TOKa MPU KOPOTKOM 3aMmbikanuu Oatapeiiku ¢ DJIC 9 B, ecnu
IIpU 3aMBIKaHUH €€ Ha BHEITHee conpoTuBieHne 3 OM TOK B IIeH paBeH 2 A.

32. B cnmpanu 57eKTPOIUIMTKH, BKIIOYEHHON B PO3ETKy ¢ HampsbkeHueM 220 B,
npu cuie Toka 3,5 A Bepgenuwiock 690 kJ[x temnoTel. CKOJBKO BpeMEHHU ObLia
BKJIFOYEHA B CETh IIUTKA?

33. KaxoBa mHAYKIIMS MarHUTHOTO TOJISI, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
neiicteyer cuwia 0,05 H? /lnuHa akTUBHOM 4acTy MPOBOAHMKA 5 cM. HampaBnenwue
JMHAA UHAYKIUU U TOKA B3aUMHO NEPHEHANKYIISPHBI.

34. Kakyro /UIMHY aKTMBHOW YacTU JOJDKEH HWMETh MPOBOJAHHUK, YTOOBI Mpu
MEPEMENICHHN €Tr0 CO CKOPOCThI0 15 M/C MepneHIuKYISIPHO BEKTOPY MAarHUTHOM
uHayKIuu, pasHoi 0,4 T, B Hem Bo30yx)aanack DJC unaykiuu 3 B?

35. UYepes KaTylIKy UHIYKTUBHOCTHIO 3 I'H MpOTEKaeT MOCTOSIHHBINA dJIEKTPUUCCKUN
TOK cwiion 4 A. UeMy paBHA 3HEpPIrusi MATHUTHOTO MOJIA KaTyIIKA?

36. Ilo rpaduky, npuBeqeHHOMY Ha PUCYHKE, HAUTH aMIUTUTYy, IEPUOJ] U YaCTOTy
KoJiebanuii. HamucaTe ypaBHEHHE rapMOHUUYECKUX KOJIeOaHUH.
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37. Tlo rpaduky, mpuBeJCHHOMY Ha PUCYHKE, HAUTH aMIUTUTY 1y, IEPUOJT U YACTOTY
koJjebanuii. Hamucarh ypaBHEHNE TaApMOHUYECKUX KOJICOAHMIA.
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38. Omnpenenure HUKIXYECKYH) YacTOTy KoOJeOaHWUW B KOHTYpe, €ClId €MKOCTh
KoHJieHcaTopa KoHTypa 10 Mxk®, a UHAYKTUBHOCTH ero kaTymku 100 mI'H.



39. HMHIyKTUBHOCTH U €MKOCTb KOJIEOATEIHHOTO KOHTYpa COOTBETCTBEHHO PaBHbI
70 ' u 70 Mx®. OnpenenuTe MeprUoa U 4aCTOTy KOJIeOaHWi B KOHTYPE.
40. Ilo rpaduky, u300pakeHHOMY Ha pHUCYHKe, ompenenute ammutyny /C,

nepuo u yactoty. Hanummre ypasaenue 3/1C.

é B
90

60
30
0

41. 3HayeHUEe CUJIbI TOKA, U3BMEPEHHOE B aMIIepax, 3a/1aHO YPaBHEHUEM

42. i = 2,6sin 5Tt rae t BeIpakeHo B cekyHAax. OmpeaeanTe aMIUTUTYIy CHJIBI
TOKa, YaCTOTY W TIEPHOI.
43. 3HayeHHEe CHIIbI TOKA, U3BMEPEHHOE B aMIlepax, 3aJaH0 YPaBHEHUEM

44, 1=0,28 sin 5Tt. Onpenenute aeicTBYIONIEE 3HAUCHUE CHJIBI TOKA.

45. IlepBuyHasi o0OMOTKa MOHMXKaWIIETO TpaHchopmaTtopa ¢ Kod3PpHuUIuEeHTOM
TpaHchopmalnuu 5 BKIOYEHa B ceThb C¢ HampsbkeHuem 220 B. Omnpenenure
HampsDKEHUE Ha 3aKMMax BTOPUUYHON OOMOTKH.

46. Jlyd, oTpaX€HHBIA OT MOBEPXHOCTH CTEKJa C TMoKa3aTeneMm mpenomieHus 1,7,
o0Opa3zyeT ¢ MpeIoMIEHHBIM JTy4oM TpsiMOi yroia. OnpeaenuTs yroi NajeHus U yroi
IPETOMIICHUSI.

47. OmnpenenuTh HaMOOJBIIYIO CKOPOCTh 3JEKTPOHA, BBUIETEBIIETO W3 LI€3Us, MpU
OCBEIIIEHNH €r'0 CBETOM C JUIMHOU BOJIHEI 400 HM.

48. Bo uro npespamaercs *2Ug, mocie a-pacnana u 18yX B-pacnanos?

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

Otmetka «5» - OTBET Ha TEOPETHUECKHUI BOIMPOC BEPEH U JIOCTATOUYEH MO O0BEMY,
OOBSICHEHHE KAaYECTBEHHOM 3a/ladyu HE COJEPKUT MPOTUBOPEUMiA, pacyETHas 3a1ada
perieHa u 0hopMIIeHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETHMUECKHWH BOIIPOC BEPEH, HO HE JOCTATOYEH IIO
00BEMY, OOBSICHEHHE KAaYyeCTBEHHOM 3aJladyd HE COJEPXKUT SIBHBIX MPOTUBOPEUHIA,
pacuérHas 3a/1a4ya peueHa 1 opopmiieHa BEpHO, HO UMEET MOIPEUIHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(POPMIICHUH.

Otmetka «3» - OTBeT Ha TeopeTHueckuid Bompoc cocrtasisier 10 50% marepuana,
MIpU PEIICHUU PACUETHOM 3a/1aur HET BBIUMUCICHHS PA3MEPHOCTH, WU HEMIPABUIIbHBIM
MaTEeMaTUYECKUA pacdéT, WiTu 3a7a4a TIOBEJeHA TOJIBKO 0 (PH3NIECKOTO PEIICHHUS.



Otmetrka «2» - Bepno BemonHeHo MeHee 50% o0bEMa 3amaHusi, HET 3HAHMS
(bU3UYEeCKUX 3aKOHOB, OTCYTCTBYET pPEIICHUE paCUETHRIN 3a/1a4H.

IIpumep opopmJiieHNsI FIK3AMEHAITMOHHOTO OMJIeTA

(HaI/IMeHOBaHI/Ie cpenHero npogeccCHOHANEHOTO YYeOHOTO 3aBEACHHS)

PaccMmoTpeHo Huk/10BOI 3K3AMEHAHI/IOHHI)II71 BUNJIET YTBEPXKIAIO:
KOMHUCcCHel Ne 1 3aMm. nupekTopa
1o yueOHoi padore
« » 20 1. o JucoumiInue «®u3uKa»
JUISL CIIELMAJIbHOCTH. ®.1.0.
IIpeacenarean
©.1.0. Cemectp | (um 1) « » 20

OnenuBaemMble KOMIETCHIIMH
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHbIN dekTprueckuit ToK. Cuiia ToKa, HAMPSHKEHUE, AICKTPUIECKOEe
COMPOTHUBJICHUE.

2.  Kaxkwue 3aTpyqHeHHs BCTpETHIIA Obl 2IEKTPOTEXHUKA, €CTTU ObI BO3AYX OBLT XOPOIINM
MIPOBOTHUKOM 3JICKTpHUecTBa?

3. Haiinure obmiee conpotusienue nenw, ecinu R1=4 Om, R2=12 Om, R3=5 OM, R4 =11
Om.

IIpenogaBarennb ®.N.0.
(moanuch)




[Ipunoxenue

NudopmanuonHoe odecrieuenne 00y4eHms.

[lepeuens ucnonp3yeMbIX yUeOHBIX U3AaHUM, IHTEpHET-pECYpPCOB, TOMOIHUTEIHLHON
JUTEPATYPBI
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Ilepeyens UHTEpHET-peEcypcoB:

1. bank 3amanuit PISA EHI' - Pexxum noctymna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xomnexiys mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB. - PexuM noctyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mikona. - Pexxum noctyna: http://www.km-school.ru/ ;



4, OtkpoeiTas ¢usuka. - Pexum noctyma: http:// www.physics.ru/courses/
op25part2/design/index.htm;

5. [Tnatdopma AKnace - Pexxum moctyna: http://www. yaklass.ru;

6. Poccuiickas anmektpoHHas mkoia - Pexxum goctyna: http://www.resh.edu.ru/;

7 ®wuszuka.ir. - Pexxum gocryna: http://www.fizika.ru;

8 OUIIN (BITP 11 xmacc) - Pexxum moctyma: http://www.fipi.ru /;

9 DneKkTpoHHBINA yueOHUK - Pexxum moctyma: http://www.physbook.ru/.



