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1. IIacnmopT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB

PaGouass mporpamma ydebnoro mnpenmera «OVYI.10 OU3UKA» sBusercs
4acThl0  MpOrpaMMmbl  cpenHero  (MOJHOro)  ofmiero  oOpa3oBaHMsl IO
cnermanbHOocTH CIIO 25.02.08 Okcrmyaranus OECHMUIOTHBIX aBHAITMOHHBIX
CUCTEM, YTB. MpUKa3oM MuHucrepcTBa oOpa3zoBaHus U Hayku PD ot 9 suBaps
2023 1. N 2 (B AeHCTBYIOIIEH PEAAKIIIN).

[Ipu peanuzanuu pabodeil mporpamMmMbl MOTYT HMCHOJB30BaThCS PA3THUHBIE
o0Opa3oBareyibHbIC TEXHOJIOTHH, B TOM YHUCJIE JUCTAHIIMOHHBIC 00pa30BaTE/IbHBIC
TEXHOJIOTUH, JIEKTPOHHOE O0yUYEHHE.

OcBoenne coaepxkanuss ydeOHor muciuiiuabl «OYI[.10 OU3SUKA»
o0ecreunBaeT JOCTUAKEHUE CTYAEHTAMHU CJIETYIONIUX PE3YJIbTATOB:

JUYHOCTHBIX (JI):

- JI.1. Pa3ButHe YyBCTBa TOPAOCTH U YBAXEHUS K UCTOPUM U JOCTHKECHUSIM
OTEUECTBEHHON (hU3MUYECKOM Hayku; (U3UYECKH TPAMOTHOE I[IOBEJICHHE B
npodeccuoHaNbHON JeSTENBHOCTH M OBITY Mpu oOpaiieHuu ¢ npubopamu H
YCTPOUCTBaMHU;
- JI.2. TOTOBHOCTP K MPOJOIIKEHUIO 00Pa30BaHUs U MOBBIIIICHUS KBaTU(UKAITIHN B
n30paHHON TPOo]ecCHOHAIBHONW ACATEILHOCTH M OOBEKTHBHOE OCO3HAHHUE POJIH
(hbU3MYECKUX KOMIIETEHIIUN B 3TOM;
- JI.3. Pa3BuTue ymeHHUsI WCIOJIB30BaTh JOCTHKEHUS COBPEMEHHOW (PH3MUECKOit
HayKl W  (PU3MYECKUX  TEXHOJIOTMH  JUIi  TOBBIIIEHUA  COOCTBEHHOTO
MHTEJJIEKTYaIbHOTO Pa3BUTHS B BBIOpaHHOMU MPodeCCUOHATBHOMN AeSITEILHOCTH,
- JI.4. YMeHue camMOCTOSATEIbHO JAOOBIBaTh HOBBIC Jisi ce0si PU3MUYECKUEe 3HAHMS,
UCIIONIB3YSI IJIs1 TOTO JOCTYITHBIC UCTOYHUKHA UH(POPMAIINH;
- JL.5. YMeHnue BpICTpamBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHUSI B KOMaHJIE IO
pelieHno o0InX 3a/1a4;
- J.L6. YMeHue ymnpaBisiTh CBOEUW ITO3HABATEIIBHOM ESITEIBHOCTBHIO, MPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYIbHOTO Pa3BUTHSI,

MeTanpeaMeTHbIx (M):



- M.1. Hcnonb3oBaHH€ pPa3IMYHBIX BHUJOB ITO3HABATEJIBHOW IEATEILHOCTH IS
pemieHuss (HU3MYECKUX 3334, NPUMEHEHHUE OCHOBHBIX METO/IOB TO3HAHUS
(HaOnroneHusl, ONMCaHUs, U3MEPEHNUs, SKCIIEPUMEHTA) I U3YUYEHUS PA3THYHBIX
CTOPOH OKPY>KalOILIEeN AEUCTBUTEIIBHOCTH;
- M.2.PazBuTHEe UCIOJIIB30BAaHHUSI OCHOBHBIX HHTEJUIEKTYaJbHBIX OIEpalHii:
MOCTAHOBKH 3aJlauM, (OPMYJMPOBAHUS TUIIOTE3, aHAJIM3a U CHUHTE3a, CPABHEHMS,
000011IeHNsI, CUCTEMaTU3allii, BBISBICHUS MPUUYUHHO-CIEACTBEHHBIX CBS3EH,
MOKMCKAa aHAJIOTOB, (POPMYIUPOBAHUS BBHIBOAOB IS M3YUYEHUS PA3JIMYHBIX CTOPOH
¢u3znyeckux OOBEKTOB, SBIEHUH M IMPOLECCOB, C KOTOPHIMH BO3HHMKAET
HE0OXOIMMOCTh CTaJIKUBATHCA B MPodeCcCUOHATIBLHOM cdepe;
- M.3.Pa3zBuTneymMeHusi reHEPUPOBATh UJIEH U ONIPEAEIATh CPEACTBA, HEOOXOIUMBIE
JUISL UX Pealn3allni;
- M.4. YMeHue ucnonb30BaTh pa3iMuHble UCTOUHUKH IS TOTy4eHUs (pU3ndeckoit
MH(}OpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;
- M.5. YMmenue aHanu3upoBaTh U MPEICTABIATh HHPOPMAITUIO B PA3IUYHBIX BUIAX;
- M.6. YmMenue nyOnuuHO IpeiCTaBIIsATh Pe3ysbTaTbl COOCTBEHHOTO MCCIIEA0OBAHMS,
BECTU JUCKYCCHUHU, AOCTYMHO W TapMOHMYHO coueTas cojepkaHue u (HOopMbl
npecTaBIsieMol HHGOPMAIINH;

npeamerHsix (II):
- [1.1. ®opmupoBanue MpeACTaBICHUN O PO U MeCTe (PU3UKH B COBPEMEHHOM
HAayYyHOM KapTUHE MHpa; MOHUMaHUE (PU3UYECKON CYHIHOCTH HaOJIOJAEMBbIX BO
Bcenennoit  sBineHuii, poau  Qu3uku B (QOPMHPOBAHMU  Kpyrosopa H
(GYHKIIMOHAIBHOM IPAMOTHOCTH YEJIOBEKa JUIsl pEHICHUS TPAKTUYECKUX 3a]1ad
- I1.2. ®opmupoBaHME  OCHOBOIOJATAIOMIUX  (PU3UYECKUX  TOHSTHUH,
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUMU; YBEPEHHOE HCIOJIb30BaHUE (PHU3NIECKOM
TEPMUHOJIOTUHA U CUMBOJIMKHY;
- II.3. ®opmupoBaHue BIAJAEHUS OCHOBHBIMH METOAAMU HAy4dHOI'O ITO3HAHMS,
UCIOJb3yeMbIMH B (U3MKe: HAONMIOACHHWEM, OIHCAaHUEM, H3MEPEHUEM,

OKCIICPUMCHTOM;



- I1.4. VYmenus oOpabareiBaTh pe3yJlbTaThl U3MEPECHHM, OOHAPYXUBATh
3aBUCUMOCTb MEXIy (U3MYECKMMM BEIMYMHAMH, OOBSACHATH IOJYUYECHHBIC
pE3YABTAThI U 1€TaTh BBIBObL;

- IL.5. ChopmupoBaHHOCTH yMEHUS pemiaTh (GU3NIECKUEC 3a/1a9H;

- IL.6. CdopMuUpOBaHHOCTb yMEHHUS MNPUMEHSTH MOJYYEHHbIC 3HAHUS IS
OOBSICHEHUSI  YCJIOBHM  MpOTeKaHUss (PU3MYECKHX SBJIEHUW B  IMPUPOJE,
npodeccuonanbHol chepe W AN OPUHATUS TPAKTUYECKUX PEIICHUH B
IMOBCEIHCBHOM YKU3HU;

- I1.7. ChopmMupoBaHHOCTH COOCTBEHHOM IMO3UIIMH IO OTHOIICHHUIO K (PU3HUECKOM
UH(pOpMAIIIH, TOTy4YaeMOU U3 pa3HbIX HCTOYHUKOB.

JIMYHOCTHBIX, 0CBAUBAaEeMbIX B paMKax nporpaMmmbl Bocnutanus (JIP):

- JIP2 IlposiBisirolvil aKTUBHYIO T'PaKJIaHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIHIA
MPUBEPKEHHOCTh  MPUHUUIIAM  YECTHOCTH, MOPSAOYHOCTH,  OTKPBITOCTH,
HSKOHOMHUYECKH AKTUBHBIA M y4aCTBYIOLIUH B CTYACHUYECKOM M TEPPUTOPUATIHLHOM
CaMOYIPaBJICHUH, B TOM YHCJE Ha YCIOBUAX TOOpPOBOJIBUECTBA, MPOAYKTHBHO
B3aMMOJICHCTBYIOIIMM M  yYacTBYIOIIUA B  JIEATEIBHOCTH  OOLIECTBEHHBIX
OpraHu3alui;

- JIP4 TIlposBadronmid W JEMOHCTPUPYIOLIMK YBaXXEHUE K JIIOAAM Tpyaa,
OCO3HAIOIIMH HEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsiuiicss K GOpMHUPOBAHUIO B
CETEeBOM Cpejie JINYHOCTHO M MPO(PECCHOHATBLHOIO KOHCTPYKTUBHOTO «IIU(POBOTO
crena;

- JIP23 Tlomydenwe OOy4arOIIMMUCA BO3MOXXHOCTH CaMOPACKPBITUA H
caMopeayn3anus JUYHOCTH;

- JIP30 OcyuiecTBisONMI NOUCK U UCIIOJIb30BaHUE MH(GOPMALIMK, HEOOXOAUMOM
st 9(pPEKTUBHOTO BBHINOMHEHUS PAa3IUYHBIX 3a7a4, NPO(HECCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

OK1 Beibupats ciocoObl penieHus 3ajad npoQpeccuoHaIbHON AeATENBHOCTH,
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 2 Ucnonp30Barh COBPEMEHHBIE CPEACTBA TOMCKA, AaHAJIN3a U UHTEPIIPETALINN
uHpopMalKi 1 UHPOPMAIMOHHBIE TEXHOJIOTUH ISl BHITOJIHEHUS 3aa4
npo¢eCCUOHANIBHOM IEATENBHOCTH



OK 4 DddexTrBHO B3aMMOIeHCTBOBATh M pab0OTaTh B KOJUICKTHUBE U KOMaH/IC;
OK 6 IIposiBnsATh rpaxaaHCKO-NAaTPUOTUYECKYIO MTO3UIINIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHNE HA OCHOBE TPAJULMOHHBIX POCCUICKUX TyXOBHO-
HPABCTBEHHBIX IIEHHOCTEN, B TOM YKCJIE C YYETOM rapMOHU3AIUU
MEKHAIIMOHAIBHBIX U MEXKPEJIUTUO3HBIX OTHOLICHUM, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO MOBEICHUSI
OK 07 CogeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH Cpeibl, PECYPCOCOEPEKEHUIO,
MPUMEHSTH 3HaHUST 00 U3MEHEHUH KJIMMaTa, IPUHIIUIBI OEPEKITMBOTO
IPOU3BOJCTBA, Y3PHEKTUBHO JEHCTBOBATH B UPE3BbIUAMHBIX CUTYAIUSIX
OK 09 ITonb3oBaThest mpoecCuoHaIbHON JOKYMEHTAIMEW Ha rOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKax

dopmoii arTecTanuu 1Mo yueOHOW TUCIUTIITUHE SBISETCS DK3aMEH.



2. Pe3yabTaThl 0CBOEHHS YUeOHOM JUCHHMILINHBI, MOAJIeKAIINE IIPOBEPKeE.

B pesynprare artectanuu mo y4eOHON JUCHHUILIUHE OCYIIECTBISETCS
KOMILICKCHAs TPOBEPKA CIEAYIOIIMX YMEHUN M 3HAHUW, a TaKXKe JIMHAMHKa

dbopmupoBaHuss 00mMMX, MNPOPHECCHOHATBHBIX KOMIIETEHIIMA ¥ JIMYHOCTHBIX

PE3YIbTATOB B paMKax IMpOrpaMmMbl BOCIIMTAHUSA:

PesynbraTel 00ydeHus:

ITokazaTenu orleHKHU
pe3yibTara.

dopma KOHTPOIIA
U OLICHUBAHMUSL.

Y1.
(bu3MYeCKUe SBICHUS U CBOMCTBA

OmuceiBaTh M OOBSICHATH

TCI: ABHMXXCHUC HEOCCHBIX Tell U
HCKYCCTBCHHbBIX CITYTHHKOB

3emiu; CBOMCTBa rasos,
JKUJKOCTEM W TBEpABIX TeE,

AIIEKTPOMATHUTHYIO HMHIYKIIMIO,

pacrpocTpaHeHue
HIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBHIC ~ CBOWCTBa  CBETa;

U3IyYCHHUE U TONIOIICHHE CBETa
aroMoM; (hoTodPQEKT.

OnuceiBaeT u 0OBsICHSCT
(bu3MYeCcKue SBICHUS U CBOMCTBA
TCII. JIBFDKEHUE HEOCCHBIX TeJl H
HCKYCCTBEHHBIX CITyTHUKOB

3emnu; CBOMCTBa rasos,

)I(HI[KOCTCﬁ N TBCPABIX  TCII;
OJICKTPOMAroHuTHYXO HHIYKIOHIO,

pacrpoCTpaHeHUE
AJICKTPOMArHUTHBIX BOJIH;
BOJIHOBHIE ~ CBOWCTBa  CBETa,

M3IIyYCHUE W TIOTJIOIICHUE CBETA
aroMoM; (oTOAPQEKT.

YcTHBIN OMpoc;
Jlaboparopnast
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

¥Y2. Ommuare TUIOTE3BI OT

HAy4YHBIX TEOPHH.

Ormnuuaer TUTIOTE3BI oT

Hay4HBIX TEOPUH;
OpraHn3oBBIBaTh COOCTBEHHYIO
JIEATSIILHOCTD, BBIOUPATH
THIIOBBIE METOABI U CIIOCOOBI
BBITIOJTHEHUS

npodeccuoHabHbIX 3ajad,
orieHuBaTh UX A(HPEKTUBHOCTH

N Ka4CCTBO.

YCTHBIN Onpoc;
JIaboparopHast
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

¥ 3. JlenaTh BBIBOJBI HA OCHOBE
AKCIEPUMEHTAJIbHBIX JJAHHBIX.

I[GJ'I&CT BBIBOJbI Ha OCHOBC

OKCIICPUMCHTAJIbHBIX JaAHHBIX]

YCTHBIN OIIpOC;
JIaGoparopnast
pabora;

TectupoBanue;




CamocrosaTebHas

pabora;
Y4. IlpuBogute  npumepsl, | [IpuBonur IIPUMEPBI, | YCTHBIN OIIPOC;
MMOKA3bIBAIOIIINE, YTO: | MOKa3bIBAIOIINE, yto: | JIJaboparopnas
HaOMIONEHUST M DKCIEPUMEHT | HAOMIOACHUS W DKCIIEPUMEHT | paboTa;
SIBIISIFOTCS OCHOBOM JUISL | SIBJISIFOTCS OCHOBOU s | TectupoBanue;
BBIJIBIDKCHHUS TUIIOTE3 Y | BBIIBUKCHUS TUIIOTE3 u | CamocTosITEIbHAS
TEOpUid, MO3BOJISIOT MPOBEPUTH | TEOPUIA, MO3BOJISIIOT MPOBEPUTH | paboTa;

WCTUHHOCThH TEOPETHYECKUX
BBIBOJIOB; (pM3MYECKas Teopus
Ta€T BO3MOXHOCTH OOBICHATH

HU3BCCTHEIC ABJICHUSA IIPUPOIBLI U

WCTUHHOCTh TEOPETHYECKUX
BBIBOJIOB; (pU3HYECKasl TEOpHs
J1a€T BO3MOXKHOCTH OOBACHATH

HU3BCCTHBIC ABJICHUA IIPHUPOABLI U

Hay4YHbIE (bakThl, | HAy4HbIE (baxThl,

IIPEACKA3BIBATD enle | IpeacKa3bIBaTh eme

HEW3BECTHBIC SIBICHUS. HEWU3BECTHBIC SIBJICHUS.

YS. llpuBomute  npumeps! | [IpuBogut IIPUMEDPBHI | YCTHBIN ONpOC;

MPAKTUYECKOTO HCIOJIb30BAHUSA
(bU3UYCCKUX 3HAHWUM: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHKHA U
ANEKTPOANHAMUKHI B
SHEPreTUKE; PA3JINYHBIX BUJIOB
ANEKTPOMATrHUTHBIX W3JIyYECHHUI
AJTA paauo u
TEJICKOMMYHUKALNM, KBAHTOBOU

pa3BUTHS

(GU3UKM B CO3JIaHUM SIICPHOU
DHEPTEeTHKH, Ja3€POB.

MPAKTUYECKOTO HMCIOJIb30BAHUS
(bU3UYCCKUX 3HAHUM: 3aKOHOB
MEXaHUKH, TEPMOJUHAMHUKU H
ANEKTPOJIUHAMUKH B
SHEPIreTUKE; Pa3IMYHBIX BHJIOB
ANEKTPOMATHUTHBIX HW3JIYyYEHUU
TUTSt
TEJICKOMMYHUKAaLUH,

pa3sBUTHUA paauo 151

KBAaHTOBOM (DU3UKU B CO3AAHUU
AJIEPHOM SHEPIEeTUKH, JIA3EPOB.

Jlaboparopnast
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

Ye.

Bocnpuaumare u Ha

BocrpuaumMaer 1 Ha OCHOBE

YcTHBIN OIpoC;

OCHOBE TMOJIYYEHHBIX 3HAHUW | IOJYUYECHHBIX 3HaHuit | JJabopatopHas
CaMOCTOSTEIIbHO OLICHUBATH | CAMOCTOSTEIBHO OLIEHUBAET | paboTa;
uHbopMaIHIo, colepkalrytocs | uHpopmanuio, coaepxaitytocs | TectupoBanue;

B COOOIICHUSX CMU, | B COOOIIEHUSIX CMMU, | CamocTosTeabHAs
HNutepnere, Hay4dHO- | IHTepHeTe, Hay4yHO- | paboTa;
MOMYJISIPHBIX CTaThAX; MOMYJISIPHBIX CTaThsX;

Y7. llpumensars nonydeHHsle | [Ipumenser IIOJIyYEHHBIE | YCTHBIN OIPOC;
3HAHUSA npu PELIECHNUH | 3HAHUS npu pemenun | JlaboparopHas
dbuzmdyeckux 3amaq; CcrocoObl | puU3MUEeCKUxX 3aaad. pabora;
BBITIOJIHCHMUSL. TectupoBanue;

CamocrosaTebHas




pabora;

¥8.0npenensrtsb xapakrep | Onpenensiet XapaxkTep | YCTHBIN Onpoc;

¢uzmyeckoro mporecca 1o | puznueckoro  mpoiecca 1o | JlaboparopHas

rpaduky, Tabnuiie, popMmyIie. rpaduky, Tabnuile, popmyIie. pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

Y9. Usmepsarts pan pusnyeckux | Usmepser psa  pusmyeckux | YCTHBINA onpoc;

BEJINYMH, MPEACTABIISAS | BEJIUYMH, npeacraniss | JlaboparopHas

pe3yNbTaThl  U3MEPEHHM ¢ | pe3yiabTarbl  U3MEpeHud ¢ | pabora;

YYETOM UX ITOI'PELIHOCTEM. YYETOM UX IOIPEILIHOCTEM. TectupoBanue;
CamocrosTenbHas
pabora;

Y10. Ucnonb3oBars | Micnonb3oBaTh MpuOOpPETEHHBIE | YCTHBIN OMPOC;

NpUOOpPETeHHbIE  3HAHUA U | 3HAHUS u YMEHUS B | JIaBoparopHnas

YMEHUS B MPAKTUYECKOM | MPAKTUYECKON JESATEIBHOCTH U | paboTa;

JIEATENBHOCTH U MOBCEJHEBHOM | IIOBCEHEBHOM KU3HU. TectupoBanue;

JKU3HU. CamocTrosiTenbHas
pabora;

31. Cwmbicn MOHATUI: | 3HAET CMBICJI MOHATUM: | YCTHBIN ONPOC;

busnueckoe SBIICHUE, | HU3UYECKOE sBienue, | JlaboparopHas

TUIOTe3a,  3aKOH,  TEeOpus, | TMIIOTe3a,  3aKOH,  TeopHs, | pabora;

BEILECTBO, B3aHMOJICHCTBHUE, | BEIIECTBO, B3aUMOJECUCTBUE, | TecTUpOBaHUE;

AIIEKTPOMATrHUTHOE noJie, | IEKTPOMArHuTHOE nosie, | CaMocTosiTebHAS

BOJIHA, (JOTOH, aroM, arOMHOE | BojHA, ()OTOH, aToM, aTOMHOE | paboTa;

ANpO,
U3IIy4YEHUS,

NOHU3UPYIOIIIHE
IJIaHEeTa, 3Be3Ja,

rajakTuka, Bceiaennasi.

A7po,
W3JIy4YEHUs,

NOHU3UPYIOIIIHEC
IJaHeTa, 3Be3Ja,

rajakTuka, Bcenennas.

32.
BEJIMYUH: CKOPOCTh, YCKOPEHUE,
Macca, cujia, UMITyJIbC, pabora,

Cwmpblicn buznuecKux

MeXaHU9IeCKas SHEprHs,
BHYTPCHHSIS SHEPrHs,
abcomroTHas TeMIIeparypa,

CPEIHsIs KUHETUYECKask SHEPIrus
YaCTHUIl BEUIECTBA, KOJINYECTBO
TEIUIOTHI, DIIEMEHTAPHBIN

ANEKTPUYECKUH 3apsil.

3HaeTr  cMmbIica  (PUBHYECKUX
BEJIMYUH: CKOPOCTb, YCKOPEHHE,

Macca, cuja, UMIyJbc, padbora,

MeXaHUYeCKas DHEprus,
BHYTPEHHSS SHEprus,
abcomtoTHas TeMIleparypa,

CpEenHss KUHETUYECKasl SHEPIrus
YaCTHUI[ BEUIECTBA, KOJIUYECTBO
TEIUIOTHI, AIIEMEHTAPHBIN

ANEKTPUYECKUU 3aps/Il.

YcTHBIN OIpoC;
JlaGoparopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;

33. Cwmbicn buszngecKkux

3HaeT cMbBICT  (UBHYECKUX

YcTHBIN OMpoc;




3aKOHOB KJIACCUYECKOM | 3aKOHOB kjaccudeckoit | JlaboparopHas

MEXaHUKH, BCEMUPHOTO | MEXaHUKH, BCEMUPHOTO | pabora;

TATOTECHMUS, COXpaHEHUS | TATOTEHUS, coxpaneHnus | TectupoBanue;

SHEPTUH, UMITYJIbCa U | DHEpruu, HUMITYJIbCA u | CamocrosiTenbHas

DIIEKTPUYECKOTO 3apsaa, | SIEKTPUYECKOTO 3apsja, | pabora;

TEPMOJIUHAMUKH, TEPMOJUHAMUKH,

AJICKTPOMATHUTHOM WHIYKIUH, | SJICKTPOMArHUTHON HWHJIYKIIUH,

dbotorddexra. dbotoaddekra.

34. Bxian poccuiickux U | 3HaeT BKJIAA POCCUHCKUX U | YCTHBIN ONpPOC;

3apyOeKHBIX YUEHBIX, | 3apyOe’KHBIX y4deHbIX, | JlaboparopHas

OKa3aBLINX HauOoJbIIIee | OKa3aBIINX HauOoJbIIee | paboTa;

BJIIMSTHUE HA pa3BUTHE GU3UKU. | BIUSHUE Ha pa3BuTue ¢pusuku. | TectupoBaHue;
CamocTrosiTenbHas

pabora;




3. OueHka ocBoeHus1 y4eOHOM JUCHUIIUHBI:

3.1 ®opMbI 1 MeTOIBI KOHTPOJIS.

[IpeqmeTroM OLEHKHM CIy>)KaT yMeHUsi W 3HaHusA, npeaycMorpeHHble PI'OC 1o
mucrmuinae OVJ[.10 ®U3UKA, nampaBneHHble Ha (QOPMUPOBAHHE OOIMUX H
poeCCHOHANTBHBIX KOMIETEHITNH, a TaKKe JIMYHOCTHBIX PE3YyJIFTaTOB B pamMKax
MPOrpaMMbl BOCITUTAHHSL.



KoHTpoJsib 1 0lIeHKAa 0CBOEHMSI Y4e0HOIl JUCUHUIJINHBI 110 TeMaM (pa3aesiam)

OnemeHt Y/| @OopMBI U METOABI KOHTPOJIA
Texymmi KOHTPOJIb PyOexHbIif KOHTPOIb IIpomexxyTOouHas arTecTanus
dopmbl IIpoBepsiemble dopmbl [IpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA JI, 11, M, JIP KOHTPOJIA JL, II, M, JIP KOHTPOJIA JI, 11, M, JIP
Paznen 1. Bxonnoi OK 01-OK 07; DKk3aMeH OK 01-OK 07;
MexaHuka KOHTPOJIb, JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
KPMNel M.6.; IL1.1.-11.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OcCHOBEI JI.1.-J1.6.; M.1.-
KHHEMaTUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMMKHU JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXPAaHEHUS JIL.1.-JL1.6.; M.1.-
M.6.; I1.1.-I1.7.;

JIP2, JIP4,




JIP23, JIP30

Paznen 2. KPNo2 OK 01-OK 07; Oxzamen I OK 01-OK 07;
MouJiexkynsipaas JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
(usuka 1 0OCHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TEPMOAUHAMUKH JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 2.1 VO, CP, JIPNel | OK 01-OK 07;
OcCHOBEI JI.1.-J1.6.; M.1.-
MOJIEKYIJISIPHO- M.6.; I1.1.-11.7.;
KUHETUYECKOM JIP2, JIP4,
TEOpPUH ra30B JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
TEPMOAUHAMUKHI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
Arperarsble JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSTHUS M.6.; I1.1.-I1.7.;
BCIIICCTBA U JIP2, JIP4,
(ha30BBIC MIEPEXOIBI JIP23, JIP30
Pa3znea 3. KPNe3 OK 01-OK 07; Dxzamen I OK 01-OK 07;
DJIeKTPOAMHAMHUKA JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,




JIP23, JIP30 JIP23, JIP30
Tema 3.1 YO, T, CP, OK 01-OK 07;
DNEeKTpUUECKOe JIPNe4 JI.1.-J1.6.; M.1.-
rnoJie M.6.; I1.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHEBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M. 1.-
noctostHHOro ToKa | JIPNe7, JIPNe8, | M.6.; I1.1.-11.7.;
JIPNe9, JIPNel0 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 YO, T, CP, OK 01-OK 07;
DIEKTPUYECKHUI TOK JIPNell JI.1.-J1.6.; M.1.-
B Pa3JIMYHBIX M.6.; I1.1.-I1.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 VO, T, CP OK 01-OK 07;
MarauTHoe 1moJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 YO, T, CP OK 01-OK 07;
DneKTpoMarHuTHast JI.1.-J1.6.; M.1.-
WHIYKIUS M.6.; I1.1.-I1.7.;

JIP2, JIP4,




JIP23, JIP30

Pa3znen 4 KPNe4 OK 01-OK 07; Oxzamen I OK 01-OK 07;

Kosie0anusa u JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M. 1.-

BOJIHBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 YO, T, CP OK 01-OK 07;
Mexaanueckue JI.1.-J1.6.; M.1.-
KOJI€OaHHUS U BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 4.2 YO, T, CP, OK 01-OK 07;
DNEeKTpOMAarHuTHbHIE JIPNe12 JI.1.-J1.6.; M.1.-
KoJIeOaHHs M BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30

Pasznen 5. OnTuka KPNe5 OK 01-OK 05; Oxzamen I OK 01-OK 05;

JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M..1.-

M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30

Tema 5.1 VO, CP, OK 01-OK 05;
IIpupoza cera JIPNe13 JI.1.-J1.6.; M. 1..-
M.6.; I1.1.-I1.7.;

JIP2, JIP4,




JIP23, JIP30

Tema 5.2 YO, CP, OK 01-OK 05;
Bonnossle cBolicTBa JIPNe14, JI.1.-J1.6.; M.1.-
CBETa JIPNel5 M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CnenuanbHas JI.1.-J1.6.; M.1.-
Teopus M.6.; I1.1.-11.7.;
OTHOCUTCIIBHOCTHU .HP2, .HP4,
JIP23, JIP30
Paznea 6. KPNe6 OK 01-OK 07; Oxzamen I OK 01-OK 07;
J1eMEeHThbI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
KBaHTOBOM M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
$pusnxn JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 6.1 VO, T, CP, OK 01-OK 07;
KBanToBas onrtnka JIPNel6 JI.1.-J1.6.; M..1.-
M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 6.2 VO, T, CP, OK 01-OK 07;
du3uka aromMa 1 JIPNel7 JI.1.-J1.6.; M..1.-




aTOMHOT'O
saapa

M.6.; I1.1.-11.7;
JIP2, JIP4,
JIP23, JIP30




3.2 Konu¢ukarop oeHOYHbIX CPEICTB.

OYHKIIMOHAJIbHBIN npu3Hak | Kox oneHouHoro cpencTaa
OILICHOYHOTO CpelcTBa (Tun
KOHTPOJIbHOTO 33JIaHNS )

YcTHBIM onpoc YO
JlaGoparopnas pabora Ne n JIP Nen
TectupoBanue T
KonTposnbnas padora Ne n KP Nen
3aganus s caMocTosiTenbHOM padoTel | CP

- pedepar;

- IOKJIaJ;

- cooO11IeHHE;

- OCCE.

PasHoypoBHeBble 3amaum u 3amaHus | P33
(pacuérnble, rpaduueckue)

Pabouas TeTpaan PT
IIpoexr I1
JlenoBas urpa JAN
Keiic-3anaua K3
3auér 3
JudbdepenmpoBanHbIi 3a4ET A3
DK3aMeH 6]




4.3agaHud 1JI9 OEHKHW OCBOCHHUSA TUCHUIIIHHBI
BxoaHoi KOHTPOJIb
Bapuanrt 1

B 3aganusx 1-9 Bpi0epuTe NpaBUJIbHbIN OTBET U 3aNUILNTE €ro B 0JIaHK 0TBeTOB. JList
3aganuii 10, 11, 12 HanumKTe MOJHOEe 000CHOBAHHOE pellieHHe W 3alUIINTE €ro B
0JIAHK OTBETOB.

Kpurepun ouennBanusi.

3amannst 1 — 9 onenuBarores B 1 6ayur. 3aganus 10,11,12 B 2 6amnna.

1. OTHOCHUTENBHO KAaKOTO TeJIa WM YacTEeW Teja MAacCaXup, CHUIAIMINN B JBHKYLIEMCS
BaroHe, HaXOJIUTCA B COCTOSIHUM MOKOS?
. 3EMJIH.
. BaroHa.
. KoJleca BaroHa.

AW N~

. pelibe

2. Tlpu paBHOYCKOPEHHOM ABMKEHHH CKOPOCTH Telia 3a 5 ¢ m3aMeHunack ot 10 m/c 1o

25 m/c. Onpenennure yCKopeHue Tena.
.4 m/c%;

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

AW N =

3. JlaHa 3aBUCHUMOCTH KOOPAMHATBHI OT BPEMEHU IIPU PABHOMEPHOM ABMKEHHUM: X=2+3t.
Yemy paBHBI HauaJbHAsI KOOPAWHATA U CKOPOCTH TeJa?
- Xo=2, V=3,
cX,=3, V=2,
. X,=3, V=3;
CXo=2, V=2.

AW N —

4. YcTaHOBUTE COOTBETCTBHE MEXIYy (PU3MUECKUMHU OTKPHITUSIMA U YUYEHBIMH H
3aroyiHATe TabnuIy Hroke. [lomyduBIIyIOCS TOCIENOBATEIBHOCTh UG 3aMUIIUTE
0€3 3ansaThIX U MPOOENIOB B OJJAHK OTBETOB.

OTKpBITHE o
P Y4yeHbI

A) 3aK0H 0 IEpeIayu 1aBICHUS
) A 1) [Tackann

KUAKOCTSAMH U ra3aMu
a 2) Toppuuemnu



b) 3akoH BCEMHPHOTO TATOTCHUS
P 3) Apxumen

B) o e arMmoc(hepHOro
) OTKPBITHE aTMOC(HEPHOT 4) Heroton

JAaBJICHUS

5. Tlon netictBueM cuibl 10H Teno asmkercs ¢ yckopenueM 5Sm/c’. Kakosa Macca tena?
1. 2kr.
2.0,5 kr.
3.50 k.
4. 100kr.

6. Ilpu mpoBeneHUM JKCIIEPUMEHTA UCCIEN0BAIach 3aBUCHUMOCTb IIPOWJIEHHOTO TEJIOM
nyTH S oT BpemeHHu t. ['paduk nosyuyeHHON 3aBUCUMOCTH MPUBEIEH HA PUCYHKE.

40 T 1
BriGepute nBa yTBEpKICHNUA,

~ COOTBETCTBYIOIIUE PE3YJIbTaTaM 3TUX M3MEPEHHIA.
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; e 1) CxopocTh Tena paBHa 6 M/c.
R | 2) YckopeHwue Tena paBHO 2 M/c.

B 3) Teno ABMXKETCS PABHOYCKOPEHO.
2 3 4 5 6

r.c4) 3a BTOPYIO CEKyHIY IIPOIAEH IIyTh 6 M.

5) 3a nsATy10 ceKyHAy npoiaeH myTh 30 M.

7. Ilo rpa¢uky 3aBUCMMOCTH KOOPAMHATHI KOJIEOIIOIIErocs Tejla OT BpeMEHU (PUCYHOK
2) onpenenauTe aMIUIUTYy KOJeOaHUM.




8. Uemy paBHa Macca rpysa, JIeKaIlero Ha moiy jJudra, KOTOpbIi HAYMHAET JIBUKCHHE
BBEPX C ycKkopenueM 3 M/c’. I'py3 masut Ha noi nmudra ¢ cuaoi 520 H.
1) 60 xr
2) 50 kr
3) 40 xr
4) 5 kr

9. YcTaHOBUTE COOTBETCTBHE MEXKIy MpUOOpaMu W (U3UYECKUMU BEIMYMHAMH U
3aroyiHATe TaOnuIy Hroke. [loMyduBIIyIOCS TOCIENOBATEIBHOCTh UG 3aMUIIUTE
0€e3 3amsaThIX U MPOOENIOB B OJJAaHK OTBETOB.

[Tpubop duznueckue BeTUIHHbBI
A) icuxpomeTp 1) naBnenue
b) manomeTp 2) CKOpOCTh
B) ciunomerp 3) cuna

4) BIaXXHOCTh BO3/AyXa

A b B

10.Tenesxka ™Maccod 2 KI'  JBHXKYIIAACS CO CKOPOCTBIO 3M/C  CTaJIKWUBAeTCA C
HETIOBMKHOM TEJEeXKKOM Maccoil 4 Kr U cuermisercss ¢ Hell. Onpenenure CKopocTh
00enx TeJekKEK MOCIe B3aUMOACHCTBUSA?

11. ABTOMOOUIIB IBUTajiCsi CO CKOPOCThIO 10M/C, 3aTeM BBIKJIIOYWII ABUTATENb U Hayajl
TOpPMOXKEHUE C yckopenwem 2 wm/c’>. Kakoél myTh mpoiinen aBromoOusieM 3a 7 c
MOMEHTA Hayaja TOPMOXKECHUS ?

12.ITogb€MHBINA KpaH paBHOMEPHO MOAHMMAET Ipy3 Maccoil 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. Onpenenure MOLTHOCTh JIBUTATENS KpaHa, €CIM U3BECTHO, YTO €ro Kodddu-
IIUEHT noJjie3Horo nerctaust 60%.

Bapuanr 2

B 3aganusx 1-9 Bpi0epuTe NpaBUJIbHbIN OTBET U 3alIUIINTE €ro B 0JIAaHK 0TBeTOB. /l1st
3aganuii 10, 11, 12 HanumKTe NMOJHOEe 000CHOBAHHOE pellleHHEe W 3alUIIUTEe ero B
0J1aHK OTBETOB.

Kpurepun oueHuBaHus.



3amanns 1 — 9 onenuBarorcest B 1 6aym. 3aganus 10,11,12 B 2 6amnia.

. B xakoM u3 CIEeaylonmMX CIy4aeB JBMXEHUE Tella MOXXHO paccMaTpuBaTh Kak
JIBUOKEHUE MaT€pUaIbHOU TOYKU?
. JIB>xeHre aBTOMOOUJISL U3 OJHOTO TOPOJia B IPYTOM.
. JIB>xeHre KOHBKOOEIKIIA, BBITTOIHSIONIETO IPOorpaMMy (DUTypHOTO KaTaHHUS.
. JIBM>KEeHHE moe31a Ha MOCTY.
. Bpamenue neranu, oOpabaTsiBaeMOl Ha CTaHKE.

AW N —

2. Tlpu paBHOYCKOpPEHHOM JBHXEHUH CKOPOCThH Teia 3a 6 ¢ M3MEHWach or 6 M/c 10
18 M/c. Onpenenure yCKOpeHHUE Tena.
.4 m/c?;
.2 m/c?;
-2 m/c%;
.3 m/c.

AW N~

3. W3 npemioKeHHBIX YPAaBHCHHH YKaKUTE YPaBHECHUE PaBHOYCKOPEHHOTO JIBHIKEHUS.
. X=21;
. x=21+2t;
 X=2+2¢;
4. x=2-2t.

W N =

4. YcTaHOBUTE COOTBETCTBUE MEXAY (DU3NUYECKUMM BEIMYMHAMU U HUX EIUHUIIAMU
U3MEpeHUN u 3anojHuTe Tabnuily Huxke. [lomyduBiIyrocsS MOCIEA0BATEIBHOCTh
uu@p 3anummTe 0e3 3anAThIX U MPoOesIoB B OJaHK OTBETOB.

du3nyeckre BEJIMUYNHBI Ennnauibl uamepenus
A) CKOpOCTh 1) ITa
b) naBnenue 2) dx
B) Bec Tena 3)Mm/c
4)H
5) kr




5. Kak Oyaer nBurarbcsi Teno Maccoll 4 KI, eclid paBHOACHCTBYIOIIAs BCEX CHIIL,
JNEHCTBYIOIIMX HA HEero paBHa 8 H?
1. PaBHOMEPHO NPSIMOJIMHEHO.
2. PaBHOMEpHO CO CKOPOCTHIO 2 M/C.
3. PaBHOYCKOPEHO C yCKOpPEHUEM 2 M/c’.
4. PaBHOYyCKOPEHO ¢ yckoperueM 0,5 m/c?,

6. Ha pucynke mpuBeneHsl rpaduku 3aBUCHMOCTH KOOPJAUHATHI OT BPEMEHH JJIA JIByX
Ten: A u B, IBIKYIUXCS MO MPSIMOM, BAOIH KOTOPOH  HampasieHa ock Ox. BreiOe-
pUTE JIBa BEPHBIX YTBEPKACHUSA O IBUKEHHUU TEI.

X, M A 1) Teno A nBUXETCS paBHOYCKOPEHO.
2) BpeMeHHOM UHTEpBaT MEXAY BCTpeUaMu
30 f ten A u B cocrasnser 6 c.
20 "‘H A 7 3) B TedueHue nepBhIX MATH CEKYH]T TeJla
JBUTAIUCH B OJJHOM HAIPABJICHUU.
1':' P E__
T T 1 4) 3a nepBble 5 ¢ Teno A nponuio 15 M.
.
0 2 4 6 8 trc 5) Teno B nBu»XkeTcs C TOCTOSSHHBIM YCKOPEHUEM.

7. Tlo rpadmKy 3aBUCUMOCTH KOOPIMHATHI KOJICOIIOMIETOCs TeJia OT BpeMEHU (PHCYHOK
2) ompenenuTe mepruos KojieOaHu.

1.4c¢;
x, cMA 2.5¢;
3.8¢;
" | 4.2c.
_IZ il W Y O O 8. Uemy paBHa Macca rpy3a, JeKaIlero Ha noiy audra,
=20 KOTOpPHI HAYMHACT JBH)KEHUE BBEPX C YCKOPCHH-
eM 5 m/c’. I'py3 naBut Ha o audra ¢ cuoii 585 H.
1) 49 xr
2) 45kr
3)39kr

4) 15 xr



YcTaHOBUTE COOTBETCTBHE MEXAY MpuOopaMu U (PU3HYECKUMHU BEIMYUHAMH,
KOTOpBIE OHU M3MEPAIOT. 3anoaHuTe Tadauiy. [lomyunBuryrocs nociaenoBareabHOCTh
uu@p 3anummTe 0e3 3anAThIX U MPoOesIoB B OJaHK OTBETOB.

[Ipu O@usm
0op yeck
A) ue
TEPM  BeEJU
OMET YHHBI

p 1)naB
b) nennu
0apo e
MeTp  2)
- CKOp
aHep  OCTb
OnJI 3)
B) cuna
nuHa  4)
MOME TEeMII
Tp  epary
pa
B

10.Teno maccoit 3 K JBUXKETCSI CO CKOPOCTBhIO 7 M/C M CTaJKMBAETCA C TMOKOSIIUMCS

TesioM Maccol 4 k. Onpenenure CKOpoCTh UX COBMECTHOTO JBHXKECHUS.

11. ABTOMOOHUIIB ABUTAJICA CO CKOPOCTBIO 25 M/C, 3aTCM BBIK/IIOYMJI ABUIaTCIb M Ha4all

TOpMOXKEHUE C yckopenwem 5 wm/c?. Kakod myTe mpoiinen aBromobOusieM 3a 4 c
MOMEHTA Hayaja TOPMOXKECHUS?

12 .IlonbE€MHBIN KpaH PaBHOMEPHO MOJHMMAET Ipy3 Maccou 2,5 TOHHBI CO CKOPOCTBIO

0,2 m/c. OnpenenuTe MOIHOCTh ABUTATENs KpaHa, €CIM U3BECTHO, UTO €ro kodddu-

ueHT mmojie3Horo nercteus 40%.

Bbaank orBeToB
I'PVIIITA




[Ipodeccus/cnenunaibHOCTb

(Damumust, ums)
Bapuant

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

OrtBeT

(Huxe BbI MOKETE 3amucarh penieHue 3aaad noa nomepamu 10, 11, 12.)

Konrpomupyemsle xommnerennuu: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-I1.7.;

JIP2,

JIP4, JIP23. JIP30

Karou:
N I |2 |3 |4 516 |7 |8 |9 10 11 12
3aJlaHus
1 Bap 2 (4 |1 (142 |1 |14 |1 |3 [412 |Im/c |25 | 10000BT
2Bap 1 |2 (3 (314 |3 |25 |2 |3 |413 |3m/c [40m | 12500BT

Kpurepnn oneHku:

— «2» BBICTABIISIETCS 00yYaroeMycsi, €Cii Habpasl MeHee 7 0aljioB;
— «3» BbICTaBIISIETCA OOyyaromemycs, 3a 10, 9, 8, 7 6aios;

— «4» BBICTaBIISIETCS OOy4Jaromemycs, 3a 13, 12, 11 Gamios;

— «5» BBICTaBIISIETCA OOyyaromemycs, 3a 14 wiu 15 6annos.

Pa3nea 1. Mexanunka
Tema 1.1. OcCHOBBI KHHEMATHKH

Ycerubii onpoc (YO)

UTto n3yuyaetr MexaHuKa?

JlaiiTe onpeneneHrne MEXaHUIECKOro ABMWKeHUs. [[puBenuTe npuMepsl.
Kaxoe nBuxeHue Ha3bIBaeTCA MOCTYATEIbHBIM?

B 4em 3akirouaeTcss OCHOBHaAs 3a71a4a MEXaHUKHU?

Nk W=

Yr1o Takoe Teno orcuera?



6. Yto Takoe cuctema orcuera? 3a4eM B HEW HYKHBI 4achl?

7. IlpuBenuTe npuMepsl 3aa4, pelIEHUEM KOTOPbIX 3aHUMAETCS COBpEMEHHas (pu3uka.

8. JlaitTe onpeneneHne MaTepruaibHON TOUKHU

9. JlaiiTe onpeneneHre MarepualibHOM Touku [Ipumepsl.

10.3aBucuT 11 TpaeKTopus ABMKEeHUs Tena oT Beioopa CO? Tlpumepsr

11. Yto takoe nmyTh? KakoBa ero equnuiia B CU?

12.TTouemy, 3Hast MyTh HE BCEI/Ia MOXKHO OIPEAEIUTD MOJIOKEHUE Tea?

13./laiite onpeaencHue nepeMenenus. Kakum cuMBoJIoM ero 0003HadaroT?

14 1lpu kakuX yCIOBUSAX MOAYJIb IEPEMEIICHUSI PABEH MPOUJICHHOMY Ty TH?

15.3anummre Gpopmyiny onpeaeneHus NOJ0KEHUS TeNa B IPOCTPAHCTBE Yepe3 MPOESKIIHH.

16.Kakoe nBrkeHHE Ha3bIBACTCS NPSIMOJIMHENHBIM PAaBHOMEPHBIM ?

17.J]aliTe XapaKTEpUCTUKY CKOPOCTH PABHOMEPHOIO MPSIMOJINHEWHOTO JBHKEHUS

18.Kakoii Bua mMeer rpaduk 3aBUCMMOCTH CKOPOCTH OT BPEMEHU MpPU PABHOMEPHOM
MPSIMOJTMHEHHOM JBUKEHUU ?

19.Kak BbIYMCIUTD NEpEMEIICHUE TeJla, €CIIM U3BECTHBI CKOPOCTh U BPEMSI ABUKEHUS Tesa?

20.KakoB reoMeTpruUeCKUil CMBICIT IEPEMEILICHUS?

KonTponupyemsbie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

TIOJTHO PACKPBITO COIEpKaAHUE Marepuaia

YEeTKO M TPABUIBHO JaHbl ONPEIENeHUs] M PACKPBITO COACpKAHUE TOHSATUM, BEPHO
UCII0JIb30BaHbl HAYYHbIE TEPMUHBI

JUISL JOKAa3aTeNbCTBA UCIIOJIb30BAHbI PA3JIMYHbIE YMEHUS, BEIBO/IbI U3 HAOMIOEHUN, ONIBITOB

OTBCT CaMOCTOHTeJIBHBII)'I, HCIIOJIb30BAaHbI PaHCC HpI/IO6peT€HHBIe 3HaHUA.

OtmeTka «4»

PacKpBhITO OCHOBHOE COZIEpKaHWE MaTepuasa

B OCHOBHOM IPaBWJIHHO JIaHBI ONIPEACIICHUS TOHATUH U UCTIOJIL30BaHbl HAyYHBIC TEPMUHBI.
OTBET CaMOCTOSTEJILHBIN

ompeNiesieHuss  TMOHATHM  HEIMOJHbIe,  JOMYIICHBl  HE3HAYUTEJIbHBIE  HApPYIICHUS
MOCJIEAOBATEIBHOCTH HM3JI0KCHHS, HEOOIbITME HETOYHOCTH IPH HMCIOJIb30BAaHUN HAyYHBIX
TEPMHUHOB WJIH B BBIBOJIAX U 000OIICHUSIX

NpaBWIbHBIE W YETKHE OTBETHl HA BOMPOCHl YTOYHSIONIETO Xapakrtepa (MO3WIus
MTOHUMAFOIITHHN )



OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHE Y4eOHOro marepuana, HO HM3J0XKEHO (parMeHTapHO, He
BCET/Ia TTOCIIEIOBATEIIEHO

OTIpE/ICIICHUS] TIOHATUHA HEOCTATOYHO YETKUE

HE WCIOJH30BaHbl B KauyeCTBE JIOKA3aTeIbCTBA BHIBOJIBI M OOOOIICHHUS M3 HAOIIOACHHH,
JOITYIIEHBI OITMOKY TIPHU UX U3JI0KCHUU

JOMYIIEHbl OMMOKKM W HETOYHOCTHM B HCIHOJB30BAHMM HAYyYHOM TEPMHHOJIOTHUH,
ONpPEAEIICHUE TOHATHM

IIPaBUJIBHBIC ¥ YETKUE OTBETHI HA BOIPOCH HABOSAIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
(TIO3UIIUST KPUTHK)

OtMmeTKa «2»

OCHOBHOE COZIepKaHUE YU4eOHOTO MaTepHraia He PaCKpPhITO

HE JIaHbl OTBETHI HA BOTIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa

JOMYIIEHbl TpyOble OMUOKM B  OMNPENEICHUH TIOHATHNA, TIPH  HCIIOJIB30BAaHUU
TEPMHUHOJIOTHH.

Tectuposanue (T)
I Bapuanr.

Kakoe n3smeHeHue, mpoucxojsiiee ¢ TeaaMu, MOKHO CUUTATh MEXaHUYECKUM JIBUKECHUEM:
a) IBIDKEHUE JIOJKA OTHOCHUTEIILHO Oepera

0) TasiHHE NbAA

B) KUIICHUE BOJIbI

Kakoe u3meHnenue, npoucxojsiiee ¢ TeJaMu, MOXKHO CYUTAaTh MEXaHUUECKUM JIBUKCHUEM:
a) TasHUE JIbJIA

0) BOJIHBI, OOpa3yIOIIHUECs Ha IOBEPXHOCTU BOIBI

B) KHIICHHE BOBI

Kakoe n3smeHeHue, mpoucxojsiiee ¢ TeaaMi, MOKHO CUUTATh MEXaHUYECKUM JIBUKECHUEM:
a) KUIIEHUE BOJIbI

0) TasiHME JbaA

B) KoJIcOaHUS TIOPITHS B ABUTATEIIE BHYTPEHHETO CTOPAHUS

Kakoe n3menenue, mpoucxoasiiee ¢ TeIaMi, MOKHO CYUTaTh MEXaHUYECKUM JBH)KCHUEM:
a) Kosie0aHusl CTPYHBI



0) TasHHE NbAA
B) KUIIEHUE BOJIbI

5. CxopocTh aBTOMOOMIIS yBEIUYHIIacCh B 2 pa3za. [Ipu 3ToM TOpMO3HOM MyTh:
a) HE U3MEHUIICS
0) yBenuuuics B 2 pasza
B) yBenuuwmics B 4 paza

6. MamuHa efeT no NpsMou 1opore paBHOMEpPHO. MOXKHO JIM pacCMaTpUBaTh IBUKECHUE
MAaIlIMHBI KaK TPOLECC:
a) MOXKHO, TaK Kak JIF000€ IBUKEHUE — YKE MPOLECC
0) HeJb3s, TaK KaK MpU 3TOM JABUKEHUH €0 XapaKTep HE MEHSETCS
B) MOXXHO, TaK KaK MOJIO)KCHUE MAITUHBI U3MEHSIETCSI CO BpeMEHEM

7. Kaxue mapameTpbl Tea COXPaHSIOTCS, KOTJa MbI €T0 3aMEHSIEM MOJIEIBIO, T. €. CYUTAeM
MAaTepPUAIbHON TOYKOM:
a) IJIMHA
0) popma Tena, eciau oHa chepuueckas
B) Macca

8. Tloesn ormpasnsiercs. [1o mnardhopme mapamiensHO MOE34y PABHOMEPHO JABUKETCS
HOCWJIBIIHK C Tenexkoi. [Taccakup moe3aa 3a0bLT OTAATh KHUTY MTPOBOXKAIOIIEMY €TO
YEJIOBEKY U BBIKHJIBIBAET €My KHUTY U3 OKHA Kyrie. OTHOCUTEIHHO KaKUX TEJl ypaBHCHUS
JIBYDKEHUST KHUTH OYyT OJTMHAKOBHI:

a) OTHOCUTEJIPHO HOCHUJIBIINKA, TPOBOXKAIOIIETO U ITeppoHa
0) OTHOCUTEJILHO TIEPPOHA U TPOBOXKAIOIIIETO
B) OTHOCHUTEJILHO IMaCCKUPa U HOCHIIBIIIUKA

9. Ilpwu peuienuu 3a1a4 KHHEMATUKU O IBMXKEHUH TEJ Mbl (DAKTUYECKU pacCMaTPUBAIIUA 3TU
TeJa Kak MaTepHalibHbIe TOUKU (HapuMep, 3aJ1a4uu O ABMXKCHHUH TeJia, OPOIIEHHOTO 0T
YIJIOM K TOPU30HTY). MBI ITOJIB30BaJIUCh YIIPOIIEHHON MOJEIBIO 10CTATOYHO CIOKHOTO
JBYOKEHUS. UeM MbI ipeHeOperany mpyu perieHu  3aad dTOro TUTIA:

a) CONMPOTUBIICHUEM BO3/yXa
0) Maccoii Tena
B) (OpMOH U pa3mMepaMu Tena

10.1Toe3n ornpasinsercs. [1o mnardpopme napasnienbHO OE3y paBHOMEPHO JBUKETCS
HOCWJIBIIHUK C Tenexkoi. [Taccaxkup nmoe3aa 3a0bL1 OTAATh KHUTY IMTPOBOXKAIOLIEMY €T0
YEJIOBEKY M BBIKMJIBIBAECT €My KHUTY M3 OKHA Kyrne. OTHOCUTENIbHO KaKUX CUCTEM OTCYETA



XapaKTCp ABUKCHUS KHUTHU 6YI[GT OJWHAKOBBIM, TO €CTh KAKHUC CUCTCMBbI OTCU€Ta 6YI[YT
HHEPpIHAJIbHBIMU:

a) OTHOCHUTCIIBHO ITacCaKupa, IIpoOBOKAOIICTO, HOCUJIbIIKWKA, IICPPOHA

6) OTHOCHUTCIIBHO IICPPOHA, HOCUJIBIOUKA, IIPOBOKAIOIICTO

B) OTHOCHUTCJIBHO ITaCCaAXHpa U IIPOBOKAOIICTO

11.CxopocTh Tena u paguyc OKpPY>KHOCTH, 10 KOTOPOW OHO JBMXKETCS, YBEIMYUIUCH B JBa
paza. LlenTpocTpeMuTenbHOe YCKOPEHUE:
a) YBEJIMYWIIOCH B 2 pasza
0) yMEHBIIMIOCH B 2 pa3a
B) HE U3MEHUJIOCH

12.MoryT Ji1 CKOPOCTH MPOXOKICHUS IIYTH U TIEPEMEILIEHUS ObITh PaBHBbI:
a) MOT'YT B CTy4dae MPsIMOJIMHEWHOTO ABUKECHUS
0) MOTYT B CiTy4yae IpsIMOJTMHEHHOTO JIBH>KEHUS B OJTHOM HalpaBJIEHUU
B) MOT'YT B ClIy4ae MPsIMOJIMHENHOIO IBUKEHUS B Pa3HbIX HAIIPABICHUAX

13.Kakas u3 nepeynciaeHHbIX BEJIUYHH — BEKTOP:
a) CKOpOCTb
0) myTh
B) Macca

14.Kakas u3 nepeynciIeHHbIX BEIUYNH — BEKTOP:
a) MyTh
0) cuia Toka
B) IIEpEeMeEILICHUE

15.Ykaxute MpaBUIbHOE YTBEP)KICHUE:
a) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT PEIICHUE 3a]1auu
0) Teno oTcuéra BEIOMpPAETCS TAKUM 00pa3oM, UTOOBI JBUKEHHUE BBITIIAIETIO Hanboee
IPOCTO
B) B YCJIOBUH 33JIa4M yKa3aHa CUCTeMa OTCUYETa

16. Ykaxxute NpaBWIbHOE YTBEPKICHUE:
a) TeJI0 OTCYETA BHIOMPAETCS TAKUM 00pa30M, UTOOBI JBUKEHUE BBINNIAIETIO0 Hanboee
IPOCTO
0) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCIIOBHI TAaHHOM 3aJaun
B) OT BBIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 33/1a4U



17. Ykaxxute npaBUIbHOE YTBEPKICHUE:

a) TeJIo OTCU€Ta BHIOMpPAETCS TAKMM 00pa30oM, YTOOBI JBMKEHHE BBHIMVISIICIIO Hauboiee
POCTO

0) OT BbIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3a7auu

B) T€JI0 OTCYETA BHIOMPAETCS TAKUM 00pa3oM, YTOOBI IBUKEHUE BBITVISAIETIO OblI
HanOoJIee MPOCTO, M B TO JK€ BPEMSI MBI MOTJIM OBl OTBETUTH Ha BOMPOC 3a7auu

18. Teroxoa IBMKETCS BHU3 110 TEYCHUIO PEKH C TIOCTOSIHHOM cKopocThio. [1o manybe
MPOTYJIUBACTCS YEIOBEK. XapaAKTEP ABUKEHUS YEJIOBEKA OTHOCUTENIBHO TEIIOX0/1a U
Oepera:

a) OJJMHAKOB, MTOKA YEJIOBEK JIBUKETCS PABHOMEPHO
0) OIMHAKOB BO BCEX CITydasx
B) pa3HbIi, TaK KaK CKOPOCTH YeJI0OBEKAa OTHOCUTEIIPHO TEIIOXO0/1a U Oepera pa3indHbl

19.B xakom ciryyae 3eMJIt0 MOXKHO CUMTAaTh MaTepUAIbHON TOUKOM:
a) MPU U3MEPEHUU MArHUTHOTO TOJIA 3eMIIH
0) mpu KcclieqOBaHUU SApa 3eMITH
B) IIPU PaCCMOTPEHUU €€ NBUKEHHS BOKpYT CoJiHIIa

20.B kakoM ciydae 3eMIII0 MOKHO CUMTaTh MaTe€pUaIbHON TOYKOM:
a) IpyY NONAIaHUH HAa HEE€ METEOpUTA
0) pu pacy€Te TPaeKTOPUIl CIIyTHUKOB 3€MIIH
B) IPY U3MEPEHUH MATHUTHOTO MOJs 3eMIIU

II BapuaHnT.

1. CxopocTh Tea, IBMXKYIIETOCs TI0 OKPYKHOCTH TTOCTOSTHHOTO PaJInyca, YBEIIMYUIach B JIBa
paza. LlenTpocTpeMuTenbHOe YCKOpPEHUE:
a) YBEJIMUUIIOCH B 4 pasa
0) yBeIMUMIIOCH B 2 pa3a
B) HE U3MEHUJIOCH

2. Hoesn ornpasnsercs. 1o miardopme mapanienbHO MOE31y PaBHOMEPHO JIBUXKETCS
HOCHJIBIIHK C Tenexkoi. [Taccaxup moesaa 3a0bul OTAATh KHUTY MPOBOXKAIOIIEMY €T0
YEJIOBEKY U BBIKHJIBIBAET €EMY KHUTY U3 OKHA Kyre. Kakum OyneT xapakrep IBHKEHUS
KHUI'M OTHOCHUTEJIbHO MHEPLHAJIBHBIX CUCTEM OTCUETA, €CIIM IPEeHEeOpeUb COMTPOTUBRIEHUEM
BO3lyXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHHEM, pAaBHBIM CyMME YCKOPEHHSI CBOOOIHOTO MaJACHUS U
YCKOPEHHMS 10e3/1a



0) paBHOYCKOPEHHBIM, C YCKOPEHUEM CBOOOIHOTO MaICHUS
B) CJIIOKHBIN XapaKTep ABUKCHUS

BriGepute HenpaBUIbHOE YTBEPKIACHUE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBHM JIaHHOM 3a/auu

0) pu NPSAMOIMHEIHOM JBUYKEHUU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOXKET
YBEIIMYUBATHCS, & MOXKET U YMEHBIIATHCS

B) HaIlpaBJICHUE YCKOPEHUS OMPEACIISIET HAIIPaBICHUE JBUKECHHUS

Br10epute HenpaBUIbHOE YTBEPKACHHE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBHI TaHHOM 3aJa4u

0) JIBMKEHUE C MOCTOSIHHBIM YCKOPEHHEM HA3bIBAETCS IPSIMOJIMHENHBIM PaBHOYCKOPEHHBIM
JIBUKCHUEM

B) IIPU MPSMOJIMHENHOM JBUKEHUU C MOCTOSSHHBIM YCKOPEHHEM CKOPOCTh MOXKET
YBEJIMYUBATHCS, & MOXKET U YMEHBIIATHCS

Br10epuTe HelpaBUILHOE YTBEPKIACHHUE:

a) IPU MPSIMOJIMHEHHOM JIBM)KCHUH C TTIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOYKET
YBEIIMYUBATHCS, @ MOXKET U YMEHBIIAThHCS

0) BBIOOP CHUCTEMBI OTCUETA 3aBHCHUT OT YCIOBUH JaHHOM 3a/1a4u

B) HaNpaBIICHUE YCKOPEHUS OTMPEIEISICT HAMPABICHUE TBUKCHUS

Bri0epurte HenpaBUIbHOE YTBEPKIACHUE:

a) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBHI JIaHHOM 3aJa4uu

0) ecnu ABMKEHHE MPSIMOJIMHEIHO, TO YCKOPEHUE MTOCTOSHHO

B) IIPU MPSMOJIMHEHHOM JBUKEHUU C MOCTOSSHHBIM YCKOPEHHEM CKOPOCTh MOXKET
YBEJIMYMUBATHCS, @ MOXKET U YMEHbBIIATHCSA

BriGepute He paBUIIbHBIE YTBEPIKICHHE:

a) IpU NPSIMOJIMHEWHOM JIBU)KEHUU C TOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEIUUYHBAETCS
0) pu NPSAMOJIMHEITHOM JBUKEHUH C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOXKET
YBEIIMYUBATHCS, @ MOXKET U YMEHBIIATHCS

B) BBEIOOP CHCTEMBI OTCUETA 3aBUCUT OT yCIIOBUW JaHHOU 3a1a4u

Bri6epute npaBUIbHOE YTBEPKIACHHE:

a) MPHU TPSIMOJTMHEHHOM JIBMDKCHHUH C TTOCTOSTHHBIM YCKOPEHUEM CKOPOCTh YBEITMYHBACTCS
0) ecii yCKOpEHHUE MOCTOSHHO, TO JIBHXKEHHUE TPSIMOJIMHEITHO

B) IIPH MPSMOJTMHEHHOM JBHKEHUU C TIOCTOSHHBIM YCKOPEHHEM CKOPOCTh MOXKET
YBEITMYHUBATHCS, & MOXKET U YMCHBIIIATHCS



9. JlBurasce paBHOMEpHO, Benocureauct npoesxaet 40 M 3a 4 ¢. Kakoi myTh OH IPOEAET NpH
JIBUOKEHUH C TOM 7K€ CKOPOCTHIO 32 20 c:
a) 200 m
0) 50 m
B) 150 m

10.0taen MexaHuKH, COIep KAl YISeHHE O JBMKEHUU Tes 0e3 yuéTa NelCTBYIONUX CHIT:
a) ATMHAMHUKa
0) KUHEMaTHKa
B) CKOPOCTh

11.Onpenenure, Kak Ha3bIBAETCS PACCTOSHUE MEKITY HAYAJIbHON M KOHEYHON TOUKAMH:
a) MyTh
0) nmepemernieHue
B) CMCILICHHE
') TPaeKTOpUsI

12.BoisicHUTe, B KAKOM U3 CIAEAYIOIINUX CIIy4YaeB ABUKCHHUE Tella HEIb3s pacCMaTpUBATh KaK
JIBIKEHUE MaT€pUaTbHON TOUKHU?
a) JIBmxenue 3emuu Bokpyr CosHIIa.
0) JIBnKeHUe CIIyTHUKA BOKPYT 3€MJIN.
B) [loneT camonera u3z BraauBoctoka B MOCKBY.
r) Bpamienue neranu, oopadaTeiBaeMOi Ha CTaHKE

13.01™MeTBTe, Kakue U3 TIEPEUNCIICHHBIX BEIMUNH SBIISIOTCS CKASIPHBIMU:
a) mepeMeIieHue
0) myTh
B) CKOPOCTh

14.BoiGepute, 4TO U3MEPSET CIIUIOMETP aBTOMOOMIIS:
a) YCKOpPEHUE;
0) MOAy/Ib MTHOBEHHOM CKOPOCTH;
B) CPEAHIOI0 CKOPOCTb;
I) IepeMenIeHue

15.0npenenunre, Kakas €IMHALIA BPDEMEHH SBIISIETCA OCHOBHOM B MeXIyHapOIHON cUCTEME
CAUHHLL:
a) 1 wac



0) 1 Mmun
B)lc
r) 1 cyTku.

16.Beruncaute. /[Ba aBTOMOOMIIS IBMXKYTCSA 110 TIPSIMOMY IIOCCE B OAHOM HarpasieHuu. Eciu
HanpaBuTh och OX BIOJIb HAMpPaBIECHUS JBUXKEHUS TEJ 1O MIOCCE, TOTIa KAKUMU OyIyT
MPOEKITUU CKOPOCTEl aBTOMOOMIIeH Ha och OX?
a) 00e MOoJIOKUTEIIbHBIC
0) 00¢ oTpHUIIaTeIIbHBIC
B) TIEPBOTO — TOJIOKHUTEIIbHASI, BTOPOTO — OTPHUIIATEIhHASL
T') IEPBOTO — OTPHUIIATEIbHASI, BTOPOTO — IMOJIOKUTEIIbHAS

17.Beraucnute. ABToMOOUIE 00bexaal MOCKBY IO KOJIBLIEBOM Jlopore, JyirHa KoTopoit 109 kM.
Yemy paBHBI NPOHACHHBIN yTh | 1 mepeMenienue S aBTOMOOUIIS?
A)1=109 km; S=0
0) 1=218xm S = 109 km
B) =218 xm; S = 0.
r) [=109xMm; S=218 xkm

18.0npenenure, eciu yCKOPEHUE PaBHO 2 M/C%, TO 3TO:
a) paBHOMEPHOE JIBUKCHUE
0) paBHO3aMeJICHHOE JBUKCHHE
B) pPaBHOYCKOPEHHOE JABM)KCHUE
T) NPSMOJIMHENHOE

19. Kakum 00pa3oM yCKOpEHHE XapaKTepu3yeT U3MEHEHHUE BEKTOPa CKOPOCTH?
a) 10 BEJIMYMHE U HAIIPaBJICHUIO

0) 10 HaIPaBJIECHUIO

B) 110 BEJIUYHHE

20. Beruucnure. ABTOMOOWITB, JIBUKYIIHICS MPSMOIUHEHHO PaBHOYCKOPEHO, YBEITHYI
CBOIO CKOPOCTH ¢ 3 M/c 110 9 M/c 3a 6 cekyH. C KaKUM YCKOPEHHEM JIBUTAJICS aBTOMOOMIIH?
a) 0 m/c?

0) 3 m/c?

B) 2 M/C’

r) 1 m/c?



Kourpomupyemsie xomnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kiaroun k Tectam:

Bapuanr 1

Ne Bonpoca 1 (2 |3 |4 |56 (7 (8 |9 (10|11 |12 |13 |14 (15|16 |17 |18 |19 |20

IpaBuiabHblii |2 |6 |B |(a |B |0 |B |0 |aB |0 |a [0 |a |B |a [0 |B |a |B |O
oTBeT

Bapwuanr 2

Ne Bommpoca 1 |12 (3 |4 |56 (7 (8 |9 (10|11 |12 |13 (14 |15|16 |17 |18 19|20

HpaBunbHeiii |a |6 (B |60 |B ([0 |a |[B |B [0 |6 |r |a (r |B |a |[B |B |a |T
OTBET

Kpurepnun oneHku:

— «2» BBICTABIISIETCS 00yYarolIeMycsl, €CJIM HaOpasl MeHee 8 0alioB;
— «3» BbICTaBIISIETCS 0Oyyaroiemycs, 3a 9, 10, 11 6annos;

— «4» BBICTaBIISIETCA OOyyaromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BBICTaBIISIETCS 00yJaroemycs, 3a 6osee 17 Oaos.

3aganusa s camocrositesqbHoO padorsl (CP)

Tempbl 3cce (pedpepaToB, 10KJI10B, COOOIIEHUI)

1) MarepuanbHas TOUKa.

2) CkansipHble U BEKTOPHBIE (PU3NYECKHE BEIIMYUHBI.

3) OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBIKCHUS.

4) Cucrema otcuera.

5) Ipunuun orHocutensHOCTH ["anmuies.

6) CriocoObl onmucaHus IBUKCHUS.

7) PaBHOMepHOE NMPSMOIUHEHHOE JIBH)KCHUE.

8) CxopocTh. YpaBHEHHE JIBIKEHUS. MTHOBEHHAs! M CPETHSIS CKOPOCTH.
9) Iloctynarbl TEOpUM OTHOCUTEIBHOCTH.

10) OcHOBHBIE CIIEICTBUS U3 MOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH.
11) [IpsamonuHeiiHOE IBUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

12) JIBu>keHue ¢ MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO 1A ICHUSI.




Kourpomupyemsie xomnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oneHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJEp KaHNEe MaTepuraa

YETKO W TIPaBWJIBHO JIaHBI OMNPEACIICHUS W PACKPBITO CONEp)KaHHWE TOHATHIA, BEPHO
WCIIOJIb30BaHbl HAYYHBIC TEPMHUHBI

JUISL OKa3aTelIbCTBA MCIOJIb30BaHbI Pa3INIHbIC YMEHHUS, BEIBOIBI U3 HAOIIOIECHUM, OIIBITOB

OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIB30BAHEBI PAHCC HpI/I06peTeHHI)Ie 3HaHMH:I.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepualia

B OCHOBHOM TPABWJIHHO JIaHbI ONIPEACIICHUS TOHSATUN U UCTIOJIb30BaHbl HAYyYHbIC TEPMUHBL.
OTBET CAMOCTOSATCIbHBIN

omnpeNeNeHrusT  TOHATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEIbHbIE  HapyUICHUS
MOCJIEA0BATEIbHOCTH H3JI0KEHMSI, HEOOIbIIIME HETOYHOCTH IPHU MCIOJIb30BAaHUN HAyUYHBIX
TEPMHUHOB WX B BBIBOJIaX U 0000IIEHUAX

MpaBUIbHBIC M YETKHE OTBEThl HA BOMPOCHI YTOUHSIONIETO XapakTepa (MO3ULUs
MTOHUMAIOTIIHHA)

Otmetka «3»

YCBOCHO OCHOBHOE COJICp’KaHHME y4eOHOro Marepuana, HO H3JI0KEHO (PparMeHTapHO, HE
BCETJIa MOCJIEI0BATEILHO

onpeIeNICHUs MOHITUN HEJOCTATOYHO YETKHE

HE HCIIOJb30BaHbl B KAueCTBE JOKA3aTesIbCTBA BHIBOABI M 000OIIEHUS W3 HAOIIONCHHM,
JOTMYIIEHBI OITMOKU MPU UX U3JIOKECHUN

JOMYIICHBI OIMMOKM W HETOYHOCTH B HCIOJb30BAaHMM HAYyYHOH TEPMHUHOJIOTHH,
ONpEICIICHUE MOHATUI

MpaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJAIIETO U KOHKPETU3UPYIOLIETO XapaKTepa
(TTIO3UITMST KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COZIepKaHue Y4eOHOTO MaTepraia He PaCKpPhITO

HE JIaHBl OTBETHI HA BOMPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHbl TpyOble OMMWOKM B  OMNPENCICHUH TIOHATHWA, TIPH  HCIIOJIB30BAaHUU
TEPMHUHOJIOTHH.



Tema 1.2. OcHOBBI THHAMHKH
Ycerubiit onpoc (YO)

1. Ecnm teno siBisieTcss CBOOOAHBIM (UTO ATO 3HAYMUT), TO KAK OHO MOXKET JIBUTATHCS ?

2. Nwmeercs nu npuHIunuaibHoe panuune Mexay CO cBszanHoi ¢ 3emiieid u CO cBsi3aHHON
C CaMOJIETOM, JENAIOINUM BUPAXK?

3. Ilouemy BTOpPOI1 3aKOH HBhIOTOHA HA3bIBAIOT OCHOBHBIM 3aKOHOM JTUHAMUKU?

4. TlosgcHuTe, KakK CTpOATCS OKCIIEpUMEHTaJbHble TIpaduku B (PU3HKE Ha NpHUMEpe
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMalUu.

5. Kak uzmeputh Maccy Tena B yCJIOBUSX HEBECOMOCTH?

6. Haxoaunuce 11 Bl KOTAa-HUOY/Ab B COCTOSSHUU HEBECOMOCTH?

7. O BeTpPOBOE CTEKJIO MABUXKYIIETOCs aBTOMOOWIS yhapuics Komap. CpaBHHUTE CHIIBI,
JNEUCTBYIOIIME HAa KOMapa M Ha BETPOBOE CTEKJIO BO BpeMms yaapa. [louemy xomap
MoCTpajal cCuibHee?

8. bapon Mrionxray3eH yTBep:aall, YTO BBITAIIWI ceOsl 32 BOJOCH U3 Ooiora. OOOCHYiTE
HEBO3MOXKHOCTb 3TOTO.

9. C copTUpPOBOYHOW TOPKHM CKaThIBAKOTCS JIBa OAMHAKOBBIX SIIIMKA: OAUH ITyCTOM, APYyrou
nosHblil. Kakol simuk OyeT MMeTh OONBIIYIO CKOPOCTh y moAHOXUsA? Kakoil oTkaTtuTcs
JANbIIIE 110 IPSIMOJIUHEHHOMY TOPU30HTAIBHOMY YYaCTKY IOCJIE TOPKH U IoYeMy?

10.ITouemy ckOpOCTbh aBTOMOOWJIS, ABMKYILETOCS MO0 TOPU30HTAIN HE BO3pAcTaeT OECKOHEUHO,
XOTsI CWJIa TATH MOTOpPa JE€HUCTBYET MOCTOSHHO?

11.1IepBOKJIACCHUK U CTapIICKIACCHUK CTOSAT Ha MOy M TAHYT JApPYr Apyra 3a pYyKH.
OauHaKOBBIE JIM CUJIBI IEVUCTBYIOT Ha OAHOrO U Ha Apyroro? Ilepeunciaure ycioBus, Korna
MEPBOKIJIACCHUK MOXKET NEPETAHYTh CTAPLIEKIIACCHUKA.

12.KocmoHaBT Makc NpeIraer co CcTyna, Aep:kKa B pPyKax 'MPH0 MAaccOll m cHadasia Ha 3eMIe,
3areM Ha Jlyne. Kak OyneT ominuarhcs cuia, C KOTOPO# TUPS JaBUT HA PYKY YEIOBEKY IMOKa
OH HaxXOJUTCS B BO3ayXe?

13.3auem Ha HUKHEW MOBEPXHOCTHU JILIK JI€JIaeTCsl MPOJOJIbHAS BhIEMKA?

14.1Touemy He mnpuOIMKAIOTCA JApPYr K JpYyry IMpeAMeTbl B KOMHAare, HECMOTpsS Ha
IPaBUTALMOHHOE MPUTSKEHHUE?

15.0Onumute onbithl ['anuies u HeroToHa 1o cBOOOIHOMY MaACHUIO TEIL.

Konrpomupyemsie xomnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oneHku:
OtMmeTKa «5»



IMOJIHO PACKPBLITO COACPIKAHNEC Marcpualia

YCTKO W MPAaBWIBHO JdaHbI OIIPCACICHUA U PACKPLITO COACPIKAHUC HOHHTPIﬁ, BCPHO
HCIIO0JIb30BaHbI HAYYHBIC TCPMUHDBI

I 10Ka3aTCJIbCTBA UCIIOJIb30BaAHbI PA3JIMYHBIC YMCHMS, BBIBOJAbI U3 H8,6J'HOI[CHHI>1, OIIBITOB

OTBCT C&MOCTOHTGHBHBIﬁ, HCIIOJIB30BAaHEI PaHEC HpI/IO6peT€HHBIC 3HaHMUAI.

OtmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM TPABUJIBHO JIaHBI OTIPEICJICHUS MOHATHUM U UCIIOIB30BaHbl HAYUYHBIC TEPMHUHBI.
OTBET CAMOCTOSATCIbHBIN

ONpEACIICHUsS  TOHSATUM  HEMOJIHbIE,  JIONYILICHBbl  HE3HAYWTENIbHBIE  HapYIICHUS
MOCJICTIOBATEIIbHOCTUA M3JI0KEHUs, HEOONbIIINEe HETOYHOCTH TPH HCIIONH30BAHUU HAYYHBIX
TEPMHUHOB WX B BBIBOJAX U 0000OIIIEHUSIX

MpaBWIbHBIE M YETKUE OTBEThI HA BOMPOCHI YTOYHAIONIErO Xxapakrepa (MO3UIus
MTOHUMAFOIIIU )

OtMmeTKa «3»

YCBOGHO OCHOBHOE COJIEp’KaHHE y4eOHOro mMarepuaia, HO H3JIOKEHO (PparMeHTapHO, HE
BCeraa Mnocjea0BaTeaIbHO

omnpe/ieNIeHUs MOHITUH HEJ0CTAaTOYHO YETKHE

HE HCIIOJb30BaHBI B KAueCTBE JOKa3aTeJIbCTBA BBIBOALI M O0OOIIEHHST W3 HAOIIONCHHM,
JOMYIIEHBI ONTUOKU MPHU UX U3JI0KEHUU

JOMYIIEHbl OIMMOKA W HETOYHOCTH B HCIOJb30BAaHUM HAYYHOW TEPMHUHOJIOTHUH,
ONpEIEIICHUE IOHATUI

MPaBUJILHBIC M YETKHE OTBETHI Ha BOMPOCHI HABOJAIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
(MO3UIMS KPUTHUK)

OtmeTKa «2»

OCHOBHOE COJIep)KaHHe YU4eOHOTO MaTepHraia He pacKphITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOASIIETO U KOHKPETUZUPYIOIIETO XapaKkTepa

JOMYIICHBI TI'pyOble OMMOKKM B  ONPEACICHWH TOHATUH, TIPU  HCIOJIB30BAaHUH
TEPMHUHOJIOTHH.

TectupoBanue (T)

I BapuanT.



TectoBast pabota cocTout u3 9 3aganuii ¢ BLIOOPOM OTBETa, U | 3a/1aHNe HA HAXOXKICHUE
COOTBETCTBUS
Kax/ip1#i mpaBUIIbHBIN OTBET OlIEHUBAETCS 1 GauioM.

Bri0epere onuH npaBuJIbHbII 0TBET. PaBHOACHCTBYONIAs BCEX CUJI, ACUCTBYIOIIAS HA
TE€JIO, paBHA HYJIO. JIBUIKETCS 3TO TEJIO WM HAXOJIUTCS B COCTOSIHUU MOKOS?

A. Teno aABUKETCS paBHOMEPHO MPSMOJIUHENHO.

b. Teno nBuxeTcss paBHOMEPHO MO OKPY>KHOCTH B TOPU30HTAIBHOM MIIOCKOCTH.

B. Teno HaxoauTcst B COCTOSITHUU TTOKOSL.

I'. Teno nBUXKETCS PABHOMEPHO NPSMOJIMHENHO UM HAXOAUTCSA B COCTOSIHUM ITOKOSI.

2. BriOepeTe o1uH NPaBUIbHBIH 0TBET. M4 TOIOPOCUITN BBEPX C HAYAIIBHON CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HanpaBieHUE CUIIbI TSIKECTH, IEUCTBYIOLIEN HA TETIO.
OmnpenenuTe HapaBiIeHUE BEKTOPA YCKOPEHHSI Ms4a, JBUKYILErocsl BBEPX (PUCYHOK 0).
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A. Tonpko Tak, KaKk IoKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MoKa3aHo Ha puc. 20.
B. Tonbko Tak, Kak moka3zaHo Ha puc. 36.
I'. TonpKo TakK, KaKk IOKa3aHO Ha puc. 46.

3. OnpenesnTe 0AUH MPaBUIbHBIN 0TBET. Eciii paBHOAEHCTBYIOIIAs BCEX MPHIIOKEHHBIX
cui paBHa 4 H, To y Tena maccoi 2 Kr

A. Yckopenue 2 m/c?

B. Yekopenue 0 m/c?

B. Yckopenue MoxeT ObITh JTH00bIM

I. Yckopenue paBHo 8 m/c’

4. Ilpu n3MepeHusiX Macchl TeJIa M ero Beca Ha MOJIKce U Ha IKBaTope ObLIO0
o0Hapy»keHOo, YTO

A. Macca u BeC OIMHAaKOBBI

B. macca paznuuHa, BeC OAMHAKOB

b. 1 Bec, u Macca pa3In4HbI

I'. Mmacca ogquHaKkoBa, BEC pa3IMueH



5. YcranoBure coOTBeTCTBHE MEXKAY (PUIMYECKUMHM BEJIUYHHAMH M eAUHULIAMU
U3MepeHusi 3TUX BeJIu4uH B cucreme CH.

dusznveckas BeININHA Enunuiia BemMuuHbI
A) )KECTKOCTb 1) kusorpamm (1kr)
b) cuna 2) Heroron (1 H)
B) Bec Tena 3) Hetoron*metp (1 H*Mm)
I') yckopenue 4) Heroron Ha Metp (1 H/™m)

5) MeTp B ceKyHAy 3a cekyHay (1 m/c?)
6) Jxoyns (1 dx)

6. ®opmy.ia, BbIpa:KawoUias 3aKOH BCEMUPHOI0 TATOTECHUS. ..

A. F=GMm/R?
B. F = kqiqo/r*
B. F = GM/R®
I F=kAl

7. 111 3akon HproTOHA MaTeMaTHYeCKH MOKHO 3alIMCATH TaK: (BEKTOPHI He YKA3aHbI)

A.F=ma
b. F=uN
B.F,=-F,
I F.=—kx

8. Bec Tesa — 370...

A. ...cuJa, ¢ KOTOPOH TEJI0 MPUTATUBAET 3EMJITIO

b. ...cuia, ¢ KOTOPO# TENO AEUCTBYET HA ONIOPY

B. ...cuna, ¢ KOTOpO# TEN0 AECUCTBYET HA MOJBEC

I'. ...cuna, ¢ KOTOPOH TEJIO BCIEACTBUE 36MHOTO MPUTSKEHUS IEUCTBYET HA ONIOPY WU
MOJIBEC, HETIOABUKHBIE OTHOCUTEIBHO HETO

9. Pemure 3apauy. [Ipyxuna xectkoctoio 100 H/m pactsarusaercs cunoid 20 H. Uemy
PABHO YJJIMHEHUE MPY>KUHBI?

A.5cm.

b. 20 cm.

B.5m.1.0,2 cm.

. Cpenu otBeToB A — I' HET MPABUIIBHOTO.

10. Boi0epeTe oquH NpaBUJIbLHBINA 0TBET. bpyCOK JIEKUT HENOJBUKHO Ha HAKJIOHHOM
rmiockocTu (puc. 7). Kakoe HanpaBiieHHE UMEET BEKTOP CHUJIbI TPEHUs?



A.1.B.2.B.3.T. 4. 1. F tp =0.

II Bapuaunr

TecroBast pabora cocTouT U3 9 3amaHuii ¢ BRLIOOPOM OTBETa, U 1 3a/1aHNe HA HAXOXKICHUE
COOTBETCTBHUSA

Kax/ip1ii mpaBUIIbHBIN OTBET OLICHUBAETCS 1 GamioM.

1. Ecin Ha m1apuk He IeMCTBYIOT HUKaKHe JAPyrue TeJia, TO B HHePUUAJbHON cucTeMe
0TCYeTa OH

A. TlocTenneHHO OCTaHABIUBAETCS

b. Konebnercst 0koio Ha4aIbHOTO MOJIOKEHUS

B. JIBukeTCs 110 OKPYKHOCTH C TTOCTOSSHHOM TTO MOAYJTIO CKOPOCTBIO

I'. IBuKeTcs C TOCTOSIHHOM 1O MOAYJIIO U HAITPABICHUIO CKOPOCTHIO

2. BriGepeTe o1uH NpaBUIbHBIH 0TBET. Ms14 TOIOPOCUITN BBEPX C HAYAIBHON CKOPOCTHIO
V,. Ha pUCyHKe a yKka3aHO HaIlpaBJICHUE CUIIbI TSKECTH, ICHCTBYIOIIEN HA TEJIO.
OmnpenenuTe HampaBieHNUE BEKTOPA YCKOPEHUSI Ms4a, TBUXKYIIIETOCS BHU3 (PUCYHOK 0).

A. Tonbko Tak, KaK oKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MoKa3aHo Ha puc. 20.
B. Tonbko Tak, Kak Moka3aHo Ha puc. 30.
I'. TonbKO TaK, Kak OKa3aHO Ha puc. 46.

3. Onpenennrte OAMH NPABUJIbHBIN O0TBET. TeJI0 Maccoil 2 KT JBMXKETCS CO CKOPOCTHIO 3
M/C B yCKOpeHHeM 2 M/c’. Moyl paBHOIEHCTBYIOIIEH CHII, JEWCTBYIOIUX HA TEJIO PaBEH
1)2H

2)4H

3)6 H

4)10H



4. Ilpu u3MepeHnsiX MacChl TeJIA M €ro Beca Ha MOJII0ce U HA IKBaTope ObLI0
00HApYKEHO, YTO

A. U Bec, u Macca pa3inyHbl

B. Macca onqunakoBa, BeC pa3jindeH

b. Macca 1 Bec OTMHAKOBEI

I'. Macca pa3nuyHa, BEC OJJMHAKOB

5. YcranoBuTE COOTBETCTBHE MeKAY (PU3HYECKUMH BeJIMYMHAMH U eJUHULIAMHA
U3MepeHus 3TUX BeJuduH B cucreme CH.

dusnueckas BelIM4nHa Ennnuna BeTuyrHbI

A) KECTKOCTb 1) kunorpamm (1xkr)

b) cuna 2) Heroron (1 H)

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

5) MeTp B cexyHAy 3a cekyHay (1 m/c?)
6) dxoyns (1 Ix)

6. ®opMmy.ia, onpenesomasi CUJIy YIPYrocTH...

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

b.F=mg

B.F=uN

I'. F=kAl

7. 111 3axon Hb0TOHA MaTeMaTHYeCKH MOKHO 3alIUCATh TaK: (BEKTOPbI He YKA3aHbI)
A.F=ma

b. F=uN

B.F,=-F,

I Fi = —kx

8. Ecyii TeJ10 MOKOUTCS, TO CHJIA TPEHU S ITOKOS:
A. Bcerna OoJjibIlle BHENTHEN CHJIBI,

b. Bcerna paBHa BHELIHEN CHIIE,

B. Bcerna MeHbllIe BHEIITHEM CUJIBI.

9. Pemture 3apauy. [lon aeiictBuem cuibl 2 H nipykuna ynnuauinach Ha 4 cM. Uemy paBHa
KECTKOCTh MPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

J. 0,08 H/m.



10. Boi0epere oauH NpaBUIbHBINA 0TBET. bpyCOK IBMKETCS PABHOMEPHO BBEPX I10
HAKJIOHHOM 11ockocTH (puc. 7). Kakoe HamnpaBieHne UMEET BEKTOP CUJIbI TPEHUA?

Pue. 7

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

Konrpomupyemsie xomnerennuu: OK 01-OK 07: JI.1.-J1.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kiouu kK Tectam:

Bapuanr 1
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IIpaBWIbHBIN OTBET

Bapuanr 2
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IIpaBuJabLHBIH 0TBET

Kpurepnn oneHku:

— «2» BBICTABIISIETCS 00yYaroleMycsl, €CI HaOpasl MeHee 5 0alioB;
— «3» BbICTaBIISIETCA 00yyUaroemycs, 3a 6-7 0asios;

— «4» BBICTaBIISIETCA O0yUaromemycs, 3a 8-9 0asnios;

— «5» BBICTaBIIsSIETCS 0Oy4Jaroemycs, 3a 10 6asnos.

3aganus s camocrositesqbHOM padorsl (CP)

Tembl 3cce (pedpepaToB, 10KJI10B, COOOIIEHUI)

1) Cuna. Macca.
2) IlpuHumn cyneprno3uiuy CHUIL.
3) Ilepssbiii 3akoH HploTOHA.



4) Bropoii 3akoH HbroToHa.

5) Cuuibl B pupoze.

6) Tperuii 3axoH HproToHa.

7) 3aKoH BCEMUPHOIO TATOTCHUSI.

8) Cuuia TSKECTU U CHJIa BCEMUPHOTO TATOTEHHUS.

9) IlepBast kocMu4ecKasi CKOPOCTb.

10) ABmxenunie miaHeT U Maibix Teld COTHEUHOU CUCTEMBI.
11) DneMeHThI peNATUBUCTCKON TUHAMUKH.

Konrpomupyemsie xomnerennuu: OK 01-OK 07: JI.1.-J1.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oueHku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKaHUE Marepuaa

YETKO W IPABUJIBHO JaHbl ONPENEICHUs M PACKPBITO COACPKAHUE IIOHATHM, BEPHO
VCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUI JOKa3aTeJIbCTBA UCIIOJIb30BAaHbl PA3JIMYHbIE YMEHUS, BBIBOJIbI U3 HAOJIIOAEHUH, OTIBITOB
OTBET CaMOCTOSITENIbHBIN, UCIIOIb30BaHbl PAHEE IPUOOPETEHHBIC 3HAHUSI.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUE MaTepuasa

B OCHOBHOM IPaBWJIBHO JIaHbI ONIPEACIICHUS TOHSATUN U UCIOJIb30BaHbl HAyYHbIE TEPMUHBI.
OTBET CAMOCTOSATEIbHBIN

OmnpeNeNIeHUs]  TOHATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEIbHBIE  HapyLICHUS
MOCJIEA0BATEIbHOCTH HU3JI0KECHUSI, HEOOIbIINE HETOYHOCTH NPHU HMCIOJIb30BAHUU HAYUYHBIX
TEPMHUHOB WX B BBIBOJIaX U 0000IIEHUAX

NpaBUWIbHBIE M YETKHE OTBETHl Ha BONPOCHl YTOYHSIOUIErO Xapakrepa (Mo3uius
MOHUMAIOTIIHIA)

OtmeTKa «3»

YCBOCHO OCHOBHOE COJICp)KaHHWE Y4YEOHOro Marepuana, HO HM3JI0KEHO (parMEeHTapHO, HE
BCeraa nocjea0BaTeaIbHO

onpeie/IeHNs MOHITUH HEJO0CTAaTOYHO YETKHE

HE HCIIOJb30BaHbLI B KAUECTBE JOKAa3aTEJILCTBA BBIBOALI M O0OOIIEHUS W3 HAOIIOOCHUH,
JOTTYIIIECHBI OITMOKY TIPH UX U3JI0KECHUU



JOIMYIIICHBI OIIMOKM M HETOYHOCTH B HCIIOJb30BAaHUHU Haquoﬁ TCPMHUHOJIOT'UH,

ONpEICIICHUE MOHATUI

IMPaBUJIIBHBIC 1 YCTKUC OTBCTHI Ha BOIIPOCHI HABOJAIICTO M KOHKPCTU3UPYIOUICTO XapaKTepa

(MO3UIMS KPUTHUK)

OrMmeTKa «2»

OCHOBHOE COJIepKaHuE y4eOHOro Marepraia He PaCKpPhITO

HE JIaHbl OTBETHI HA BOIPOCHI HABOASIETO U KOHKPETUZUPYIOLIETO XapaKTepa

JOMYIIEHBI T'pyOble OMMUOKKM B  ONPEACICHHHM TOHATHUH, TIPH  HCIOJIB30BAaHUH
TEPMHUHOJIOTHH.

Tema 1.3. 3aKkoHbI COXpaHEeHUA

Ycerubiit onpoc (YO)

1. Ilpm KakoM yCIOBUHM UMIIYJIbC TEJIA HE U3MEHSETCS?

2. UTOo MOXHO CKa3aTb O HaIlpaBJICHUH BEKTOPOB HMMITYJIbCA U CKOPOCTH JBUXKYILETOCS
Tena’?

3. Kakoe u3 Tenm ummeer OONBLIMN HMITYJbC: aBTOMOOWJIb Maccoil 1T, OBHMXKYIIMIACS CO
ckopocThio 10M/c, Miau cHaps MacCOM 2KT, JIETAIIUN cO CKOpocThio S00m/c?

4. Tlouemy npu ynape BOZHUKAIOT OOJIBIINE CUITBI?

5. IlapamroTUCT paBHOMEPHO OIyCKAaeTCsl Ha napamore. VM3MeHseTcs M IpH 3TOM
UMITYJIbC TIApALIIOTHCTA?

6. I'me B npupojie ¥ TEXHUKE BCTPEUAETCS PEAKTUBHOE JABUKEHUE?

7. KakoB mpUHLHUI IBU>KEHUS METy3bI?

8. OCbMHMHOIH, KaJbMaphbl, KApaKaTHIIbl U Jpyrue oOUTaTeIH NTyOuH MOPS MEepEMEIIatoTCs
NoA00HO pakeTe, BHIOpACKhIBas C CUJION BOMY, KOTOPYIO OHH HaOUParoT yepe3 poT. MoxkeT
JIM TAKOM croco0 nepeMeleHust 00eCeYnTh UM OOJIBIIYI0 CKOPOCTh ABHKEHHS B TOJIIIE
BOJIBI?

9. Kak KOCMOHaBTy, HaxoIAIIEMYyCSl B OTKPBITOM KOCMOCE, BEpPHYTbCA OOparHO Ha

KOCMUYECKHUI Kopalib 0e3 MOCTOPOHHEN MoMoIu?

10.IToueMy COBETYIOT IIpH BBICTPENE PYKbE MOKPEMUE MPUKUMATH K TIedy?

11.Kakue u3 mnepeurciaeHHBIX Tel O00Jadat0T KWHETUYECKOM »SHeprueil: a) KaMmeHb,

NOJHATHIN Ha/ 3eMIIeii; 0) JIETAIUI CaMOJIET; B) pacTsIHyTasl MpPYy>KUHA.

12.U3mensercs au IMOTCHIOAJIbHAA SHEPIUA JIOOKHU, HJIBIBYHleﬁ I10 TCUCHUIO pGKI/I?

13.JlerkoBoit U Tpy30BOi aBTOMOOWIIM JIBHXKYTCS C OJMHAKOBBIMHU CKOpocTsiMu. Kakoil u3

HUX oOnagaeT OoJbIel KHHETHYECKON dHepruci?

14.Kak u3meHsieTcs KHHETUYECKasi U MOTeHITMaIbHAs SHEPTHUsI CBOOOIHO MaIaromiero Tema?

Kocmuueckoro kopa0isi, COBEpILIAIONIETO MATKYIO MOCAIKY?



15.Kakue npeBpaiiieHusi SJHEPTUM MPOUCXOAUT MPHU ABUKEHUU KaMHsI, OpOIIIEHHOTO BBEpX?
ConpoTuBieHHEM BO3AyXa MOXKHO NMPEeHeOpedb.

16.Ilpu kakoM yCJIOBHM JIBa Te€ja pa3HOM MacChl, MOJHATHIC HA Pa3HYIO BBICOTY, OymyT
o0naaTh OJJMHAKOBOM MOTEHIIUAIBHOM SHEpruen?

17.1lpuBeauTe nmpumepsl NPEBPALICHUS KUHETUYECKOW JHEPTHM Teja B MOTEHIUAIbHYIO
DHEPTUI0 U 0OpaTHO.

18.I'py3, moaBemIeHHBIA HA HUTH (MAsTHHK), COBepiaeT kojnebanusi. Kakue mpespatieHus
SHEPIUU MPOUCXOAT MPU S3TOM?

19.Ilapatomuii ¢ BBICOTHI 2M MSYUK MOACKOYMI Ha BbIcOTy 1,5M. Kak comtacoBarb 310 €
3aKOHOM COXPaHEHHUs SHEPTUH?

20.3a cueTr KakoW DHEPTHM B3MBIBA€T BBEPX HAIOJHEHHBIM TE€JIMEM BO3IYLIHBIN IIAPUK,
BBIPBABILINICS U3 PYK?

Konrpomupyemsie xomnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oneHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJEp)KaHNEe MaTepHraja

YETKO W TIPaBWJIBHO JIaHBI OMNpPEACIICHUS W PACKPBITO CONEp)KaHHWE TOHATHHA, BEPHO
WCIIOJIb30BaHbl HAYYHBIC TEPMHUHBI

JUISL TOKAa3aTelIbCTBA MCIOJIb30BaHbI Pa3InIHbIC YMEHHUS, BEIBOIBI U3 HAOMIOIECHUM, OIIBITOB

OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHEI PAHCC HpI/I06peTeHHI)Ie 3HaHMH:I.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpYKaHUE MaTepualia

B OCHOBHOM TPABWIHHO JIaHbI ONPEACIICHUS TOHSATUN U UCTIOJIb30BaHbl HAyYHbIE TEPMUHBL.
OTBET CAMOCTOSTCIbHBIN

OmnpeNeNeHrus]  TOHATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEJIbHbIE  HapyIICHUS
MOCJIE0BATEIbHOCTH HM3JI0KEHMsI, HEOOIbIIIME HETOYHOCTH MPHU HMCIOJIb30BAaHUN HAYUYHBIX
TEPMHUHOB WX B BBIBOJIaX U 0000IIEHUAX

MpaBUIbHBIC M YETKHE OTBEThl HA BOMPOCHI YTOUHSIONIETO XapakTepa (MO3ULUs
MTOHUMAIOTIIHHA)

OtMmeTKa «3»
YCBOCHO OCHOBHOE COJICp’KaHHME y4eOHOro Marepuana, HO H3JI0KEHO (PparMeHTapHO, HE
BCEra NOCJIEI0BaTEILHO

OIPCACICHUA TTOHSITHUI HEAOCTATOYHO YCTKHUC



HE HCIIOJIb30BaHbl B Ka4eCTBE JOKA3aTeNbCTBA BBHIBOABI M 000OIIECHUS W3 HAONIOICHHIA,
JIOTYIIEHBI OIIMOKH MPHU UX U3JI0KESHUU

JIOTIYIIEHbl OMIMOKA W HETOYHOCTH B HCIOJIB30BAaHWM HAyYHOW TEPMHUHOJIOTHH,
ONpeaeIICHUE IOHATUI

NpaBUIbHbIE M YETKUE OTBETHI HA BOMPOCHI HABOAALIETO U KOHKPETH3UPYIOIIEro XapaKkrepa
(O3S KPUTHUK)

OtmMmeTKa «2»

OCHOBHOE COJIep)KaHHe YU4eOHOTO MaTepuaia He pacKphITO

HE JIJaHbI OTBETHI Ha BOTPOCHI HABOAIIETO U KOHKPETU3UPYIOIIEro XapakTepa

JOMYIIeHbl T'pyOble OMMOKKM B  ONPENCICHWH TOHATUH, TIPU  HCIOJIb30BAaHUH
TEPMUHOJIOTHH.

Tectuposanue (T)

YeMy paBeH MOIYITh U3MEHEHHUS UMITYJIbCa TeJla MacCoil m, ABIKYIIETOCS CO CKOPOCTHIO V,
€CJIN TIOCJI€ CTOJIKHOBEHHSI CO CTEHKOM TEJIO CTaj0 ABUTATHCS B POTHBOIOIOKHOM
HaMpaBJICHUH C TOU K€ M0 MOAYIIO CKOPOCTHIO:

a) 2mv

0) mv

B) 0

[Ipu BeICTpENE U3 THEBMAaTUYECKOM BUHTOBKH BBUJIETAET IYJII MACCOM M CO CKOPOCTBIO V.
Kakoit mo Momyiito uMmysibc MpruoOpeTaeT Mocie BhICTPEIa MTHEBMAaTUYECKasi BUHTOBKA,
ecinu ee Macca B 150 pa3 Oosnbliie Macchl myiu:

a) 150mv

0) mv

B) mv/150

C nonku obmei maccoit 200 Kr, IBHXKYIIEHCS] CO CKOPOCThIO 1 M/c, Beinani rpy3 maccoi 100
KT. Kakoli cTana CKOpoCTh JIOJKHU:

a) 10 m/c

0) 1 m/c

B) 2 M/C

Teno maccoii 1 kr cunoit 20 H nmonaumaetcs Ha BeicoTy 5 M. Uemy paBHa paboTa 31oit
CHJIBIL:

2) 100 Jix



0) 10 JIx
B) 1000 JIx

5. Ompegenure MUHUMAJIbHYIO MOITHOCTh, KOTOPOU JTOJKEH 00aiaTh ABUTAaTeIh TPUEMHUKA,
4TOOBI OJHATH TPy3 Maccor 50 kr Ha BbicoTy 10 M 3a 5 c:
a) 2 kBt
0) 3 kBt
B) 1 kBt

6. Ilpu nBMXEHUM HA BEJIOCHUIIEAE 10 TOPU3OHTAIBHOM 10pOre CO CKOPOCTHIO 9 KkM/4
pasBuBaercs MomHOCTh 30 Bt. Halinure nBrxkyiyro cumiy:
a) 24 H
0) 12H
B) 40 H

7. Teno maccolt 2 kr uMeeT noreHuanbayo suepruto 10 k. Ha kakyro BeICOTY Haj 3emiei
MOJIHSTO TEJI0, €CIU HYJIb OTCUETA MOTEHINAIBHON YHEPTUHA HAXOUTCSI HA TOBEPXHOCTH
3eMJIU:

a)l m
0)2M
B) 0,5 M

8. Bo CkOnBKO pa3 MOTEHIMAIBHAS YHEPTHSI, HAKOIUICHHAS IPYKUHOMW IIPU CKATUU U3
ITOJIOKEHUSI PABHOBECHS HA 2 CM, MEHBIIIE, YEM IPH CKATUU TOM KE MPYKUHBI HA 4 CM:
a) B 4 paza
0) B 2 paza
B) B 8 pa3

9. Kak u3aMeHHTCsSI KWHETUYEeCKas SHEPIHsl Tella IPU YBEITMYEHUHU €ro CKOPOCTH B 2 pasa:
a) YBEJIMYUTCS B 2 pa3a
0) yMeHbIIUTCS B 4 pa3a
B) yBeIU4uTCA B 4 pasza

10.C kakoi CKOpOCThIO OpPOCHUIIA BEPTUKATBHO BBEPX KaMEHb, €CJIM OH IIPHU 3TOM IMOIHSIICS Ha
BBICOTY 5 M:
a) S m/c
0) 10 m/c
B) 2,5 M/C



11.Teno OporieHo BEpTUKAIBLHO BBEPX O CKopocThio 10 m/c. Ha kakoii BeIcOTE €ro
KMHETHUYECKasi SHEPTHs CTAaHET PAaBHOW €ro MOTEeHIIMATBHOW YHEPTUH:
a)2,5Mm
0)2m
B) 5™

12.Equnuiia usmMepeHuss UMMIyjbca CUibl B MeXIyHapOHOM CUCTEME:
a) KT * M/c
0) Hec
B) KI/M

13.3aMKHyTas1 cucTeMa Te — Takasi CHCTEMA TeJ, Ha KOTOpPbIE:
a) He IEUCTBYIOT BHEUITHUE CUIIbI
0) HE ACMCTBYIOT HU BHEILIHWE, HU BHYTPEHHHUE CHUJIbI
B) ICHCTBYIOT BHEIIHUE CUJIbI

14.iMmysnibe Tesa onpeiessieTCs: BhIPaKCHUEM:
a) F/t
0) Fet

B) mev

15.Teno 6pomieHo BepTUKAIBLHO BBEPX CO CKOPOCTHIO 20 M/c. COpoTHUBIICHNE BO3TyXa
CpaBHUTEIBHO Mao. Kakoi BBICOTBI OHO JOCTUTHET:
a) 20 m
0) 15 ™
B) 10 M

16.2Kene3no10poXKHBIA BarOH MacCoi m JIBUXKYIIHMICS CO CKOPOCTBIO V, CTAIKUBACTCS
HEMOJIBI>KHBIM BarOHOM MaccOoi 2m U cuerisieTcs ¢ HuM . Kakum cyMMapHbIM UMITYJIBCOM
00J1a/1atoT J1Ba BaroHa Mocje CTOJIKHOBEHUS:
a) 3v
0) v/3
B) V

17.CkopOoCTh JIETKOBOTO aBTOMOOMIISI B 4 paza 0oJiblie CKOPOCTH TPYy30BOI0, a Macca rpy30BOT0
B 2 pa3a Oouibllie Macchl JierkoBoro. CpaBHUTE 3HAYEHUSI MOJIYJIEH UMITYJIbCOB JIETKOBOTO P
U TPY30BOTO P2 aBTOMOOMIICH:

a) pi=p2



0) p=2p:
B) p1=2p2

18.Teno, Maccoit 2 Kr IBMXXETCSI CO CKOpOCThio 4 M/c. KakoB umIysbe Tena:
a) 16krem/c
0) 8krem/c
B) 4Kr*M/C

19.Teno maccoii 2 Kr mogHUMAETCSl Ha BBICOTY 5 METPOB IPHU ACHCTBUU HA HETO MOCTOSTHHOMN
cwibl 30 H. PabGora 3T0ii cuitbl paBHA:
a) 100 Ix
0) 1500 JIx
B) 150 [Ix

20.Kaxkast 13 mepevrcIICHHBIX BEJIMYUH SBISETCS BEKTOPHOM:
a) Macca
0) UMITYJIbC
B) MyTh

21.Bopona eTut co CKopocThio 6 M/c. Immynbsc BOpoHBI paBeH 3 KT ¢ M/c. Macca BOPOHBI
paBHa:
a) 0,5 kr
0) 2 kr
B) 1,5 kr

22.Kak Ha3bIBa€TCs BEJIMYMHA, pABHASI TPOU3BEACHUIO MACCHI T€JIa HA €€ CKOPOCTH:
a) UMITYJIbC CHUJIBI
0) UMMyJIbC TeNa
B) IIEpEMEIIICHHE

23.Kak Ha3biBaeTcs (pru3nuecKas BEIUYMHA, paBHAsI IPOU3BEICHUIO MOTYJICH CHUJIBI U
NIEPEMEILICHHS U KOCHHYCA yIlIa MEXIY HUMH:
a) MOILIHOCTb
0) KHHETHYECKasl YHEPTUs
B) pabota

24.Teno maccol 3 kr nogHATo Ha BeIicOTy 10 M. KakoBa noreHuanbHas SHEPrus Tena:
a) 30 JIx



6) 300 JIx
B) 600 JIx

25.Kamensb OporieH BepTUKaibHO BBepX. Ha myTu 1 M ero kuHeTHueckasi sHEprus
ymenbImiiach Ha 16 [Ix. Kakyto paboTy coBepimiia cuia TSKECTH Ha 3TOM My TH:
a) —8 JIx
0) —32 JIx
B) —16 [Ix

26.11epBBlii 2IEKTPOBUTATEND, TOCTPOSHHBIN akageMUKoM S0moukoBbIM B 1834 romy,
PaBHOMEPHO MOJHUMAI (C MOMOIIIbI0 Ooka 1 HUTH) Tpy3 S0 H Ha BeicoTy 0,6 M 32 2 C.
Onpenennure MOIHOCTB 3TOTO JIBUTaTEIA:
a) ~1,5 Bt
0) ~15 Bt
B) =25 Bt

27.0npenenutb paboTy CHIIbI IPU PABHOMEPHOM MOJTHSATUH Tpy3a Maccoil 2 T Ha BeIcoTy 50
CM:

a) 1 xIx
0) 1,5 x/Ix
B) 10 x/Ix

28.Kak Ha3bIBaeTcs (puznyecKasi BEJIMYUHA, PaBHAs IPOU3BEEHUIO CUJIbI HA BpEMs €€
JEUCTBUS:
a) KHHETUYeCKasl SHEePTUs
0) UMITyJIbC TENa
B) UMITYJIbC CHJIbI

29.Ha teno B Teuenue 2 MuH AeictByeT cuia S H. KakoB uMmysbc CHUIIbI:
a) 600 H-c
6) 60 H-c
B) 6 H-c

30.Kak Ha3bIBaeTcs puznyeckas BeIMUMHA, paBHASI OTHOIIECHUIO pabOThl K MHTEPBAIy
BPEMEHHU, 3a KOTOPBII 3Ta paboTa coBeplIeHa:
a) KHHETUYeCKasl SHEPIUs
0) MOIITHOCTH
B) pabota



Kourpomupyemsie xomnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kiaroun k Tectam:

Ne Bommpoca 1|12(3(4(5(6|7(8|9|1 (11121 (14|15|16|1 |18|19]20
0

a/6|Bla|/B|6|B|6|B|6 |a |6 B |a |6 6 |B |6
[IpaBwibHbIH
OTBET
Ne ponpoca 21 22 23 24 25 26 27 28 29 30

a 6 B 6 B 6 a B a 6

IIpaBWIbHBIN OTBET

Kpurepun oneHku:

— «2» BBICTABIISIETCS 00yYaromeMycsi, eciu Haopay meHee 12 6asios;
— «3» BBICTaBIISIETCS 0OyJaroemycs, 3a 13-17 6annos;

— «4» BBICTABIISIETCS OOy4Uaroemycs, 3a 18-24 6anos;

— «5» BBICTaBIIAETCS O0yyarolemMycs, 3a 25 u 6osee 6anIoB.

3ajganusa s camocrositesabHoi padorsl (CP)

Temsl 3cce (pepepaToB, 10KJI210B, COOOIICHUIT)

1) 3akoH coOXpaHEHUS] UMITYJIbCA.

2) PeakTHBHOE JBHKCHHUE.

3) 3akoH coXxpaHEHHS MOMEHTA UMITYJIbCA.

4) Mexanudeckasi paboTa U MOITHOCTb.

5) Kunerunueckast sHeprus.

6) IloTeHnumanbHast YHEPTUS.

7) 3akoH COXpaHEHHUSI MEXaHWYECKOM IHEPTHUH.

8) Pabora CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

9) KoHcepBaTUBHbBIC CUJIBI.

10) ITpumeHeHnEe 3aKOHOB COXPAaHEHHS.

11) Ucnonp3oBaHuEe 3aKOHOB MEXAHUKHU JIJIs1 OObSICHEHUS IBUKEHUSI HEOECHBIX TEJ U ISt
Pa3BUTHS KOCMUYECKUX HCCIEAOBAaHUN, TpaHUIBl MPUMEHUMOCTU KJIACCUUYECKOU
MEXaHUKH.



12) IIpakTuyeckoe mnpuMeHeHHue (U3MUYECKUX 3HAHUNW B TOBCEAHEBHOM JKU3HM IS
HCIIOJIb30BAaHUA IIPOCTBIX MEXaHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPELICTB.

KonTponupyemsbie kommerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

TIOJTHO PACKPBITO COEPKAHUE Marepuaia

YETKO M TPaBWIbHO JIaHbl ONPEACNICHUS W PACKPBITO COJEpKaHUE TMOHATHI, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSI TOKA3aTelIbCTBA MCITOJIb30BAHBI PA3IMYHBIC YMEHUS, BRIBOJBI U3 HAOIIONCHUA, OTIHITOB

OTBCT C&MOCTOHTGHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/I06peTeHHBIe 3HaHMU:I.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COZIEpKaHNE MaTeprasa

B OCHOBHOM IPABWJIBHO JaHBI OTPECIICHHS TIOHITHIH U UCIIOJIb30BaHbI HAYYHBIC TCPMUHBI.
OTBET CAMOCTOSATCIIbHBIN

omnpe/eNieHuss  TOHATUM  HEMOJHbIe,  JOMYIIEHbl  HE3HAYUTEJIbHbIE  HapyIICHUS
MOCJIEAOBATEIBHOCTH HM3JI0KECHHSI, HEOOIbIIIME HETOYHOCTH IPH HMCTOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIH B BBIBOJIaX U 000O0IICHUAX

NpaBWIbHBIE M YETKHE OTBETHI HA BOMPOCHl YTOYHSIONIETO Xapakrepa (MO3uIus
MOHUMAIOUTUH)

OtmeTka «3»

YCBOEHO OCHOBHOE€ COJIEp’KaHHE Y4eOHOro marepuana, HO HM3JI0KEHO (parMeHTapHO, HE
BCEI/1a MOCJIEI0BAaTEIbHO

OnpeJIeNICHUs MOHITUN HEJOCTATOYHO YETKUE

HE HCIIOJb30BaHbl B KaueCTBE JOKA3aTeNIbCTBA BHIBOJABI M 00OOIIEHUS U3 HAOIIONCHHM,
JIOTTYIIEHBI OIIMOKYU MPU UX U3JI0KECHUU

JOMYIIEHbl OMIMOKA W HETOYHOCTH B HCIOJIb30BAHUM HAYYHOM TEPMHUHOJIOTHUH,
ONpPEACIICHUE MOHSITUI

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
(MO3ULIKSI KPUTHK)

OrMmeTKa «2»
OCHOBHOE COJIepKaHUe YU4eOHOTO MaTepHraia He PaCKpPhITO
HE JIaHBl OTBETHI Ha BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa



JOIMYIIICHBI FPY6BI€ OIIIMOKU B OIpCACICHUN HOHHTHﬁ, pu HCITIOJIB30BaHUH
TCPMHUHOJIOIHH.

KonTpoabnas padora Nel

Ilo pa3neny «MexaHuka»
Bapuanr 1
Cdopmynupyiite nepBbiii 3akoH HeroToHa.
MOTOLMKIMCT Hayajl JBMDKEHUE C MOCTOSHHBIM yckopenueM 1 m/c’. Ompenenure myTh,
KOTOPBIN MpoIIes] MOTOIUKIUCT A0 TOTO MOMEHTA, KOTJla €ro CKOPOCTh cTaja 36 Km/4.
[To Bropomy 3akoHy HploTOHaA ompeaenuTe ycKOpeHHE Teja, BhI3biBaemoe cuioit 90 H;
Macca Teina 45 kr.
JIBa xopabmns maccoit 50000 T KaxIbId CTOAT Ha peijie Ha PAcCTOSHUM | KM OIWH OT
npyroro. KakoBa cuiia npuTsSKEHUST MEXTY HUMU?
Teno, ABWXKYyIEECs CO CKOPOCThIO 4M/C, UMEET KUHETHYeCKyro 3Hepruro 16 J[x. Haiitu
Maccy 3TOro Tena.

Bapuanr 2

CdopmynupyiiTe 3aKOH BCEMUPHOTO TATOTEHUSI.

3a Kakoe BpeMs aBTOMOOWIIb, ABUTASACh M3 COCTOSHMSA IIOKOA ¢ yckoperueM 0,6 m/c?,
npoiizer 30 m.

Cuna 60 H coobmiaer Teny yckopenue 0,8 m/c’. Kakas cumma COOOIIUT 3TOMY Tey
yckopenue 2 mM/c*?

Boeruucnure cuiy nputsbkenust dyenoBeka maccoir 80 kr k ComHiry, ecnu macca ConHila
pasHa 1,99-10°° k1, a paccrosuue ot 3emun 10 Connna cocrasuser 1,5:10° km.

Teno, maccoit 3 kr obnamaer moreHnuanbHon >Heprueit 60 k. Onpenenure BBICOTY, Ha
KOTOPYIO MOJIHATO TEJIO HaJ 3eMJIEH.

Bapuanr 3

CdopmynupyiiTe 3aKOH COXpaHEHUSI SHEPTUU.

Temnoxox, ABUrasch U3 COCTOSHUS IOKOs ¢ yckopenuem 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a Kakoe BpeMsi 3Ta CKOPOCTh AocTurHyta? Kakoi myTh 3a 3TO BpeMsl mpoiieH?

C KakuM yCKOpEHHMEM JIBUTAJICA MpHU paz0dere peakTUBHBIN camoieT maccoi 60 T, ecinu cuia
Tsiru aBurareiied 90 kH?

C kaxoil cwiioil nputsaruBaercsi JIyHou rupsi maccoi 1 Kr, HaxoasIascsa Ha MOBEPXHOCTH
JIynel. Macca Jlynsl pasaa 7,3 -+ 10* kr, a ee paguyc 1,7-10° cm?

KakoBa kuHeTHUECKasi YHEPTrUs KOCMUUYECKOTO Kopabdis cepun «Coro3» Mpu JBUKEHUU TIO
opOHUTE CO CKOPOCTHIO 7,8 KM/C, eciti Macca kopabis 6,6 T?



Bapuanr 4

Cdopmynupyiite TpeTuii 3akoH HeroToHa.

ITyns B crBone asroMara KajmaliHMKOBa IBMXKETCS ¢ yckopeHueM 616 km/c’. Kakosa
CKOpPOCTb BbLIETA MYJH, €CIU AJIMHA cTBoJA 41,5 cm?

Teno maccoit 4 Kr nox AeHCTBUEM HEKOTOPOM CHIBI MpHobpeno yckopenue 2 m/c?. Kakoe
yCKOpeHHe mpruodperaer Tesro Maccoi 10 Kr moj AeiCTBUEM TaKOM K€ CHIIBI?

C kako#l CWION NPUTATMBAIOTCS APYT K APYry JBa TEJIa MAacCOM MO 5 KI, €CIIM pacCTOSTHUE
MEXAY UX LEHTpaMH Macc paBHO 20 M?

Teno nmonusuin Ha Beicoty 0,6 M Han 3emiei. [lpu 3ToM oHO 007a7an0 MOTEHIMAIBHOM
sHepruen pasHou 42 /[x. Onpenenure maccy Tena.

Konrpomupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCS 3a pabOTY, BHIMOJIHEHHYIO MOJTHOCTHIO 0€3 OMNOOK U HEOUYETOB.

- «4» cTaBUTHCS 3a pabOTy, BHIMOJIHEHHYIO OJHOCTHIO, HO IPU HAJMYMU B HEW He Oojee
OIHOM TPy0Ooii U OHON HErpyOOii OMIMOKY M OHOTO HEJ0UYETa, He Oosee TpexX HeI0UETOB.

- «3» CTaBUTBHCA, €CIIM CTYAEHT MPAaBUIbHO BBINOJHWI HE MeHee 2/3 Bceil paboThl WU
JOMYCTHI HEe Oosiee OJHOM TpyOoil OIMOKHU U JIBYX HEIO0YETOB, HE OoJee OJIHOM IpyOoil u
OJHOM HerpyOoi omuOKHu, HE OoJjiee TpeX HErpyObIX OIIMOOK, OMHOM HerpyOoi OIMOKU U
TpEX HEJ0YETOB, IPU HANUYKU 4-5 HEA0UETOB.

- «2» CTaBUThCS, €CJIM YHCIIO OUIMOOK M HEIOYETOB MPEBBICUIIO HOPMY OLEHKH «3» WU
IPAaBUJIBHO BBIIIOJHEHO MeHee 2/3 Bcell paOoThl.

Paznen 2. MoJsiekyasipHasi pu3uKa ¥ OCHOBbI TEPMOAUHAMHUKH

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOPHH ra3oB

Yerubii onpoc (YO)

1. Kaxkosa niens monekynsapHo-kunetudeckoit reopur (MKT) crpoenus Bemectsa?

2. HazoBute ocHoBHbIE nosioxkeHust MKT.

3. llpuBenute mnpuMepbl (UBUYECKUX SBICHUN, KOTOPBIE SBISIOTCS KOCBEHHBIM
JI0KA3aTeIbCTBOM CYyIIECTBOBAHUSI aTOMOB U MOJICKYJI.



4. Kakue dKcrepuMEHTaNbHbIN (PaKThl HOATBEPKIAIOT CYIIECTBOBAaHUE MOJIEKYJ (aTOMOB)
5. IlpuBenuTe cpaBHEHHsI, MO3BOJISIIOUIME TMPEACTABUTh, HACKOIBKO MOJIEKYJbI (aTOMBI)
MaJibl.

6. [IpuBenute cpaBHEHUS, O3BOJISAIOIINE MPEACTABUTh ,HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MHOTOYHUCJICHHBI.

7. JlaiTe ornpeesieHUe KOJIMYECTBA BEIIECTRA.

8. KakoBa eqnnuia koianuecTtBa Bemectsa B CH?

9. Chopmynupyiite onpeaenenue nocTossHHoW ABoraapo. Yemy ona paBHa?

10.ITouemy mocTostHHast ABOTaapoO OJIMHAKOBA JIJIS JTIOOOTO BelIecTBa?

11. Taiite onpeaenenne MossipHoi maccel. Kakosa ee eaunuia B cucteme CU?

12.Kak cBsizaHbl MOJISIPHAs U OTHOCUTEJIbHAS MOJICKYJISIPHAS. MACCHI?

13.1IpuBeauTe npuMepbl GPU3HMUECKUX SIBICHHUM, KOTOPbIE SBIISIOTCS 10Ka3aTeIbCTBOM
JIBHKECHHS MOJIEKYJI.

14. [laiite onpenenenue auddysuu.

15.11IpuBeauTe npuMepsl NpuMeHeHus: AMPPy3uu B IPUPOJIE, TEXHUKE, U KU3HH YEJIOBEKa

16.[IpuBeauTe NpuMephbl GU3NUECKUX SIBICHUM, KOTOPbIE SBISIOTCS 10Ka3aTebCTBOM

B3aUMOJECHCTBHS MOJIEKYI.

17.KakoBa mipupojia MEeKMOJIEKYJIIPHOTO B3auMoAeicTBUs? Ha KakuX paccTOsTHUAX
IPOSIBIISIFOTCS 3TH CHJIBI?

18.Ha30BuTE OCHOBHBIE arperaTHble COCTOSHUS BellecTBa. Kakne n3MeHeHus: IpOUCXOsT B
BEIIECTBE MPH (Pa30BBIX mepexoaax?

19.Kak ABMXKyTCSI MOJIEKYJIbI raza?

20./laiiTe onpeneneHus UACAIBHOTO rasa.

21.1lpu KakuX yCIOBHSIX peajbHbIe ra3bl BEAYyT ce0sl M0J00HO UacaIbHOMY raszy?

22.HazoBuTte ¢puznueckue BEIUYHHbI, KOTOPBIE SBISIOTCS MUKPOCKOTUYECKUMHU
napamMeTpaMM UJ1€ajibHOTO rasa.

23.HazoBuTte ¢pusznueckue BeIMYUHbI, KOTOPBIE SIBISIOTCS MaKPOCKOTUYECKUMHU
apamMeTpaMM UICaJIbHOTO rasa.

24.B dyem npuyMHA JAaBJIEHUS ra3za?

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

Kpurepnn oneHku:
Otmetka «5»
® T[IOJHO PAaCKpPBITO COIEPKAHUE MaTepralia
® YETKO M MPABWIBHO JAHBI ONPEACIICHUS M PACKPBITO COJIEPIKAHUE IMOHATHUI, BEPHO
MCIIOJIb30BAHBI HAYYHBIE TEPMUHBI

¢ U1 AOKAa3aTClIibCTBA MCIIOJIB30BAHbI PA3JIMYHBIC YMCHMA, BBIBOALI M3 Ha6J'IIOI[CHI/II\/’I,
OIIBITOB
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OTBCT C&MOCTOSITGJ'IBHBII\/'I, HCIIOJIB30BAaHEI PaHEC HpI/IO6pCT€HHBIC 3HaHU:.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJIep)KaHUE MaTepualia
B OCHOBHOM MPaBWJIBHO JaHBI OINpPEJCICHUS IMOHATHH W HUCIIONh30BaHBl HAy4YHBIC
TEPMUHBI.

OTBET CaAMOCTOATEILHBII

ONpE/CIICHUST TIOHATUH HEIOJIHBIC, JOMYIICHbI HE3HAYUTCIIbHBIC HAPYIICHUS
MOCJIEAOBATEIBHOCTH HW3JIOKCHUS, HEOOJIbIIIME HETOYHOCTU MPU HCTOJIB30BAaHUU
HayYHBIX TEPMHHOB WJIM B BBIBOAAX U 00OOIICHUIX

MPaBUWIHHBIC M YETKHE OTBETHl HA BOMPOCH YTOYHSIONMIETO Xapakrepa (Mo3uIus
MTOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJZIEpKaHMe y4eOHOTO MaTepuaia, HO U3JI0KEHO (hparMeHTapHO,
HE BCEr/a N0CJIeI0BaTEeIbHO

onpeieNICHUs MOHITUN HEJOCTATOYHO YETKHE

HE WUCIIOJNIb30BaHbl B KayeCTBE JIOKA3aTeJIbCTBA BBIBOALI U 000OIIEHUS U3
HAOJIOZICHUH, TOTYIIIEHbI OMTUOKY TIPH MX W3JI0KEHUU

JOMYIIEHbl OMMOKM M HETOYHOCTH B HCIOJIB30BAaHUM HAyYHOU TEPMUHOIOTHU,
ONPEAEIICHUE TOHATHM

NpaBWIbHBIC U YETKHE OTBETHI HA BOIPOCHI HABOSIIETO UM KOHKPETU3UPYIOIIETO
xapakrepa (Io3ULMs KPUTHUK)

OTtMmeTKa «2»

OCHOBHOE COZIepKaHHe Y4eOHOTo Marepraa He PacKphITO

HE JITaHbl OTBETHI HA BOMPOCHI HABOMAIIECTO U KOHKPETU3UPYIOIIECTO XapaKTepa
JOMYIIEHBl TpyOble OIIMOKM B ONpEACICHUU IOHATUH, NPU HCHOJIH30BAHUU
TEPMUHOJIOTUH.

3amanus 15 caMOCTOSITeIbHOI padoTsl (CP)

Tempbl 3cce (pedpepaToB, 10KJI10B, COOOIIEHUI)

bpoyHOBCKOE IBUKEHHE.

Cunel 1 OHCPI'ud MCKMOJICKYJIIAPHOTO B3aHMOﬂCﬁCTBHH.

CrpoeHue razo00pa3HbIX, )KUJIKUX U TBEPABIX TEIl.

WUneanbHbIl Ta3.
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9.

JlaBiieHue rasa.

OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKOW TEOPUHU Ta30B.
Temmeparypa u ee U3MEpEHUE.

AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.

TepMoanHaMHuUyecKas LIKaJIa TEMIIEPATyPhI.

10.CkopoCTH ABUKEHUS MOJIEKYII U UX U3MEPECHUE.

11.130mporiecchl U ux rpadukwu.

12.T’'a30BbIE 3aKOHBI.

13.YpaBHEeHUE COCTOSTHUS UACATIBHOTO Ta3a.

14.MonspHas ra3zoBast HOCTOSIHHA.

Konrpomupyemsie xomnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oueHku:
OtmeTka «5»
® II0JIHO PACKPBITO COIEPKAHUE MaTepraa

¢ YCTKO M IIPABUJIBbHO HOaHbI OIIPCACIICHHUA M PACKPBITO COACPKAHHC HOH)ITHﬁ, BCPHO
HCIIO0JIb30BaHbI HAYUYHBIC TCPMUHLI

¢ I AOKA3aTrCJIbCTBA HCIIOJIB30BAHBI PA3JIMYHBIC YMCHUS, BBIBOALI M3 H&6JIIOII€HHI>1,
OIIBITOB

® OTBCT C&MOCTOHTCJII)HBIIZ, HCIIOJIb30BAHEBI PAHCC HpI/I06peTeHHI)Ie 3HaHMU:I.

OrmeTka «4y
® PACKPBITO OCHOBHOE COZIepKaHUE MaTeprasa

® B OCHOBHOM IMpAaBWJIBHO JIaHbl ONPEACIICHUS MOHSATUM M HCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® OMNpEACIICHUS TIOHSATUWA HEMNOJHbIC, JONMYUIEHbl HE3HAYUTEIbHBIE HAPYLICHUS
MOCJIEA0BATEIbHOCTH HU3JIOKEHUSI, HEOOJIbIIIME HETOYHOCTU MPU HCHOJIH30BAaHUU
HAYYHBIX TEPMHUHOB WJIM B BBIBOAAX U 00OOIICHUSIX

® [paBWJIbHBIE W YETKHE OTBETHl HAa BOIPOCHl YTOUHSAIOIIETO Xapakrepa (MO3UIIMS
MOHUMAIOTIHIA)

OTrMmeTka «3»

® YCBOCHO OCHOBHOC COACPIKAHUC yqe6H0r0 Marcpurajia, HO U3JI0XKCHO (bparMeHTapHo,
HC BCCTAA IMOCJICA0BATCIIHHO

¢ OIIpCaciICHUA MOHSITUI HCAOCTAaTOYHO YCTKHUC



® HE WCMOJB30BaHBI B KaueCTBE JOKa3aTelbCTBa BBIBOJABI M OOOOIICHHUS U3
HAOJIOZCHUH, TOTYTIIEHBI OMTUOKY TTPH MX W3JI0KEHUN

® JIONYIICHbl OIMMOKA M HETOYHOCTH B HCIOJb30BAHWU HAYYHOU TEPMHUHOJIOTHH,
OIpeaeIICHUE IOHATUI

® T[PaBWIbHBIE M YETKHE OTBETHl HAa BOIPOCHI HABOISALIETO U KOHKPETU3HUPYIOLIErO
xapakrepa (o3ULHs KPUTHUK)

OtmMmeTKa «2»
® OCHOBHOE CoJIepKaHHEe yYeOHOro Marepualia He pacKpbITO
® HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIECTO M KOHKPETU3UPYIOIIETO XapaKTepa
e JIONyIICHHI TpPyOble OIIMOKK B OIpPEACICHUN TOHATUN, IIPU HCIOJb30BAHUU
TEPMUHOJIOTHH.

JlabopaTtopHbie padoThI

Jlaboparopnas padora Ne 1
N3yuyenue nzodapHoro npouecca (onbiTHas nNpoBepka 3akona I'eit-JIroccaka, boitias -
Mapuorra)

Heab padoThl: SKCIIEPUMEHTATIBHBIM ITyTEM MPOBEPUTH BEPHOCTH 3akoHa [eli-
JIroccaka (moxaszars MOCTOSTHCTBO OTHOMeHUs V/T myisi MTaHHOW MacChl rasa).

Oo6opynoBanus: BupryanbHas nadoparopus «VcciaenoBanue nzo0apHoOro mnpoiecca
B razax»
- http://efizika.ru/html5/18/index.html.

YcranoBka MopenupyeTiaabopatopHyro padotry «lIpoBepka 3akoHa H300apHOTO
npouecca I'en-JIroccakar.

Kparkas Teopust
B 1802 romy, dpaniysckuii yaensiii XKozed Jlyu [eit-Jlroccak omyOnukoBan 3akoH

OTIPEICIISIONINI 3aBUCUMOCTh 00BEMA Ta3a OT TEeMIEpPaTyphl MPU TOCTOSHHOM JIaBJICHUU |
HEM3MEHHOW Macce. M300apHblii mpolecc - 3TO MPOLECC NPU KOTOPOM H3MEHSIETCS
COCTOSIHUE TEPMOANHAMUYECKOW CUCTEMBI IIPU ITOCTOSTHHOM JIaBJICHUU. ECIu nmepeBoguTs ¢
IPEUECKOro TO JOCIOBHO MOJy4aeTCs: 1S0S — paBHBIN U baros — TskecThb, Bec. CTEKIISTHHBIN
COCyJl 3alOJIHEH ONPENEIECHHBIM Ta30M, W 3TOT COCYZA HPHUCOEAMHEH K IPOJOITOBATOU
CTEKJITHHOM TpyOke. Kareld pTyTu 3aKkyrnopeH ra3 B 3Toil TpyOke. B cienctBum Toro, 4to
TpyOKa HaxXxoJUTCSd B TOPU3OHTAILHOM PACIHOJIOKEHUHU, JIaBJIEHUE B COCYJE IMOCTOSIHHO
octaércst paBHbIM aTtMochepHomy. Temmeparypa raza yenumuuBaercs or 0 mo 100°C.
VYBUIETh HU3MEHEHHE O00BEMa MOXKHO TpPH TIOMOIIM KalelbKh PTYTH, KOTOpas Oyner
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nepeMeniarbcsa MO CTEHKE CTEKIAHHOW TpyOku. leii- Jloccak m3Mepsin oObEM raza B
unrepsaje temmeparyp ot 0 mo 100°C. Uccnenya paznvuHbie ra3bl OH MOTYYWI JJIsI HUX

CICAYIOMMUC 3HAYCHUA TCEMIICPATYPHOTO KOS(i)(i)I/IIH/ICHTa 00BEMHOTO pacoiupeHus o = (V—
Vo )/ Vo -t

Tabnuua 2.1. TemnepatypHblit K03 HULIEEHT 00BEMHOTO paCIIMPEHUS Ta30B

I'a3 TemneparypHbIil ko3QpuienT o0orEMHOro pacmupenus, 1/°C
Bo3nyx 0,003671
Bonopon 0,003661
Oxmch azora 0,003720
uan 0,003877
CO, 0,003710
CO 0,003669
S O 0,003903

[TomyuuB Takue nanuelie, ['e-JIroccak caena Cieayrommne BbIBOIBI:

a) TIpH OJMHAKOBOM TIIOBBIIICHWUU TEMIICPAaTyphl, BCE Ta3bl M Tapbl OJUHAKOBO
PaCHIMPSIIOTCS;

0) /Uil BCceX ra3oB yBeJIMUYEHHE 00bEMA B MHTEpBaJe TEMIIEPaTyp OT TEMIIepaTyphl TassHUS
JbJa 10 TeMIeparypbl kKurenus BoJsl paBHo 100/26666 nepBoHayaibHOTo 00bEMA.

Takum o0pa3oM, Ha ocHOBaHuMM HaOmromeHui [ei-Jlroccak yCTaHOBUI 3aKOH:
OTHOCHUTEIFHOE U3MEHEHHE 00bEMa Ta3a JaHHOW MAaCChl IPU TIOCTOSTHHOM JIaBJICHUU MPSMO
IPOMOPIMOHATIEHO U3MEHEHHIO TeMreparypsl £. (V' — Vo)/Vo = o-t, Tie o — TeMneparypHbIi
K03 PUIMeHT 00BEMHOTO PACIIUPEHUS, YUCICHHO PaBHBI OTHOCUTEIHLHOMY W3MEHEHHIO
0o0bEMa Ta3a Mpu U3MEHEHHWH €ro Temreparypsl Ha 1 rpamyc. OmbIT MOKa3bIBAET, YTO MPHU
MaJIbIX TIOTHOCTSIX KOd(PPHUIMEHT 00bEMHOTO pacIIUPEHHs] OJMHAKOB JJI BCEX ra3oB: O =
1/273 1/°C. C Touku 3penuss MKT stor (pakt oOBsICHSETCS T€M, YTO MOJEKYJbI ras3a
Haxo[sITCA B CpeAHEM Ha OOJIbIIMX PACCTOSHUSX JPyr OT JApyra, U OCOOCHHOCTH
MEXMOJICKYJIIPHBIX CHJI JJIS PAa3JIMYHBIX Ta30B B ATUX YCIOBUSX HE CKa3bIBAIOTCS. 3aKOH
MOXXHO 3amucarb B Buge: V = V(1 + af). O0bEM gaHHON Macchl raza MpU MOCTOSTHHOM
JABJICHUU MEHSETCS TUHEHHO MPU U3MEHEHUHU TeMIIEPaTyphI.

Ecnu mpomomxute u300apy B 007aCTh HHM3KMX TeMIEparyp, TJ€ WU3MEpPEeHUs He
MPOBOAMIIUCH, TO TMpsiMas TEPEeCceKaeT OCh TEeMIEparypbl B TOYKE, COOTBETCTBYIOIIEH
00bEMyY, paBHOMY Hymto. OpHAKO, 9TO €Ile HE 3HAYUT, YTO OOBEM Trasza JNeHCTBUTEIHHO
oOpamraercss B HOJb. Beap Bce Ta3pl NMpU CUIBHOM OXJIOKICHUU TPEBPAIIAIOTCS B
JKUJKOCTH, a K JKUJKOCTSIM HH 3akoH bowist — Mapuorra, Hu 3akoH [ei-JItoccaka He
npuMEHUMBI. PeanmbHble Ta3bl MOAYMUHSIOTCS OCHOBHBIM Ta30BBIM 3aKOHAM JIWIIh
NpUOIMKEHHO U TEM MEHEE TOYHO, YeM OOJIbllle TUIOTHOCTh Ta3a U HUKE €ro TeMmIieparypa.
["a3, KOTOPBINA B TOYHOCTH MTOTUUHSACTCS TA30BBIM 3aKOHAM, Ha3bIBAIOT UJICATbHBIM.

B MonekynspHO-KMHETHYECKOW TEOPHH MOJACIb «HUACANbHBIA Ta3» YIAOBIECTBOPSCT



CJICIYIOIINM TPEOOBAHUSIM:
1. 0OBEM Bcex MOJIEKYIl ra3a MHOTO MEHbIIIE 00bEMa cocy/a;
2. CWJIbI IPUTSHKEHUSI MEXKIY MOJIEKYJIaMHU MaJjibl, U UMH IIPEHEOPETatoT;
3. MOJIEKY/bl B3aUMOJIEHCTBYIOT TOIBKO MIPHU cOyAapeHuu (yaap yupyruii), mpu 3ToMm

NENUCTBYIOT CHJIbI OTTAJIKUBAHMUS;

BpEMsI CTOJIKHOBEHHS! MHOTO MEHBIIIE BPEMEHH MEXIYy CTOJKHOBEHHsMHU. ToT (akt, 4to

YUCJIEHHOE 3HAY€HUE  TEMIEPaTypHOro kodpdurmenta 0O6HEMHOTO
pacliMpeHuss B TPEAENIbHOM Cly4ae MajblIX IUIOTHOCTEW OJMHAKOBO IJisi BCEX Ta30B,
MO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO KAy, HE 3aBUCSIIYIO OT BEIIECTBA, — UJCAIBbHYIO
ra3oByI0 IIKaJIy TEMIEPATYP.

B3sB 3a ocHoBy mkany llembcusi, MOXHO ONpENEIUTH TEMIEPATYpy U3
cootHouienus: t = (V — Vo)/Vo, tne V — o0bém raza npu 0°C, a V' — ero o0béM npu
Temrieparype f. Tak OCyIIECTBISIETCS ONpENEICHUE TEMIIepaTyphbl, HE 3aBHUCSILEE OT
BELIECTBA TEPMOMETPA.

[IpenenvHyto TeMmieparypy, HpU KOTOpO OOBEM HIEaTbHOTO ra3a CTAaHOBUTCS
pPaBHBIM HYNIO, NPUHUMAIOT 3a a0COJIOTHBIM HyNb TeMmieparypbl. Haliaém 3HaueHue
abcomntotHoro Hys o mkaie [lenscus. [IpupaBuuBas 00bEM V K HYIIO U YUUTHIBAS, 4TO O
= 1/273 1/°C, monyuum: 0 = Vo(1 + 1/273-f). U1 nomydaem, 4TO aOCOIIOTHBIA HYJb
TeMneparypsl paBeH: ¢ = — 273°C. D10 npenenbHas, camasi HU3Kasi TEMIIEpaTypa B IPUPO/IE,
Ta «HAWOOJbIAs WIN MOCIEAHSS CTEIEeHb XOJIO/Ia», CYIECTBOBAHUE KOTOPOH MpeacKa3al
JIoMOHOCOB.

Takoit yu€Hbii kak Yunbsam KenbBUH U3 AHIIMHM, BBEN aOCOMIOTHYIO MKy
temreparyp. HyneBas temneparypa no mkane KenbBuHa paBHa aOCOIIOTHOMY HYIIO, a
€IMHMIIA TEeMIIepaTyphl MO 3TOM IIKane - rpaaycy no mkane Lleabcusi, U3 3a 3TOro
abcomoTHas Temneparypa 7' cBsizaHa ¢ Temneparypoit no mkane Llenbcust popmynoit: 7' = ¢
+ 273°C, nmpuuém 1°C = 1 K. Ecam mocMoTperp € TOYKM 3pEHUS MOJEKYJISAPHO -
KMHETUYECKOM Teopuu, To mosydaercs, uro 7' = 0 K, u TemioBoe IBMKEHHE MOJICKYI
IpeKpaIiaeTcs.

C nomompio mkanbl KenbBuna, 3akoH ['eii-JIroccaka MOXKHO 3amucarhb MpoIIe:

1 +at=1+1/273(T—-273)=a-T, Torna V= Vy-a.-T.

OO0BéM Ta3a HaHHOW MacChl MPH MOCTOSHHOM JaBIICHUU TPSIMO MPOMOPIIMOHANICH
aOCOJIIOTHOM TeMIeparype.

CrnenoBareabHO OTHOIIEHHE OOBEMOB Ta3a OMHOW M TOW K€ MACChl B Pa3JIMYHBIX

COCTOSAHMAX IIPU IMTOCTOSAHHOM JIaBJICHUU PABHO OTHOIIICHUIO a6COJ'IIOTHBIX TEMIICPATyP:
V1/ Vz = T1/ Tz.

Tabnuua 2.2. XapakTepucTUKH U300apHOTO Mpolecca

[TocTostHHBIH Ha3ssanune CBs13b MEXKITY OOBsICHEHUE CBS3H MEXTY
napameTp u3orpoiecca IPYTUMHU rnapamMeTpamu ¢ TOYKU 3PCHHS




mapamMeTpamu MKT

P = const ipu N306apHbIii V'/ T = const; Poct Temneparypsl o3HauaeT

m= cost. nporiecc (3aKoH Vi/Tv=V2/ Tz; | yBenudueHue cpenHen
I'eii-JIroccaka, Vil Vo=T,/ T,. | KHHETUYECKOW SHEPTUU TEIIOBOTO
1802 ropx). JBUKEHUS MOJIEKYN Ta3a. YToObl

NOoAACPKMUBATH NAaBJICHUC
IIOCTOSAHHBIM, HeO6XOI[I/IMO HC
AONYCTUTH YBCIWYCHHA YHCJIa
YAapoOB O €¢AMHULY TLIOIIaan
IMOBEPXHOCTU CTCHKHU

Xoj padoTsI p (V) D (T) vV (T)
1. 3anmycTuTh |mzobaprss "
- ' 5
pl T P v, Vs
P = const, | i
f f2 | /
— = COons . ) :
/i = + “ = rJ—.:
v 1 r
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H30X0PHEI &
P P
V P
V = const, T, T '[_
P _ const 0 0 P
T T t t T - : » [ "
I r
<7 Vi< Vs P1< p2
HI0TEPMHTeCKHH
- P P4
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T = const,
pV =const Vi V2 P p
0 ; 0| o | |
| - T * —|—'F
|)’ - i
Ty <T; Vi< V2 : pr< pa 1

BUPTYaJIbHBIN cTeH] - http://efizika.ru/html5/18/index.html
2. YcTaHOBUTH HavyaJbHBIC MApaMeTphl Tasza: JaBieHHe P, TeMieparypy
u oobeM V.

W

4. BwiOpare [Uid HMCCIENOBaHUS Ta3 U3 ISITH BO3MOXKHBIX: BO3JyX, alETHJIEH, METaH,
aproH, YIJICKUCIIBIU Ia3.

5. Haxarp Ha kHONIKY «Ilyck» /s Hauana HarpeBaHus rasa.

6. [Ipy nmocTwKeHUMM KpaTHBIX TEMIEpaTyp WIM [JAaBJICHUN OCTaHAaBIMBAaThb HAarpeB
kHonKoM «llay3a».

7. CHATh NOKa3aHMs YCTAHOBHUBILErocs oObema rasa V; m Temmeparypsbl f; U HaWTH
otHouienue V; /T.

8. IIpomomkuThk HarpeB, HaXKaB Ha KHOMKY «Ilyck».

9. BHOBB OCcTaHaBIMBATH HArpeB KHOMKOU «Ilay3ay.

10.3anucars 3HaYeHUs] KOHEYHoro oObema V; 1ipu YBEJIMYEHUHU



11.

Temueparypsl 7.
Haiitu otnomenust V; /T; m yOeauThcs B HUX NPUMEPHOM pPABEHCTBE, T.€. B
CIIpaBeNIMBOCTH 3aKoHa I en-Jlroccaka.

12.0HpC,ZIeJII/ITB OLCHKY a0COJIFOTHOM M OTHOCHUTEJILHOU HOFpGHIHOCTGﬁ N3MCPCHUA.
13.I[aHHI>Ie HUcciIca0BaHUA 3aHECTHU B T&6JII/IIIY.
Ne | r M, m, HavabHele okasarenu Koneunsle nokasarenu Vil | Vol | A(V/ g(V/
, a3 | kr/ KT Ti, | To, | D), 7).
/ MOJIb (mac MY | MY | MUK | o
i (Momsip | ca K K
Hast rasa
Macca) | )
Py, Yo, 10, °C 7o, K Pi, xlla | Vi, tj, °C Ti, K
klla M3 (temmepa | (Temmepa | (naBne | M3 (Temmepa | (Temnepa
(naBie (06 | Typamo Typa HHE) (06 | Typa mo Typa
HHe) eMm) Uenscun | Kenbun eM) Lenscun | KenbBun
) a) ) a)
1
2

CdopmynupoBaTh BEIBOJIBI.

KoHTposibHbIE BONIPOCHI
3anummure OCHOBHBIC TPUOOPHI U 00OPYIOBAaHUE HEOOXOIAMMBIC TUISt
IIPOBEJICHUS JAHHOU paOboTHI.
Paccka3zare B ueM coctout 3akoH [ en-JIroccaka.
B yem omimumne n306apHOro mnpouecca oT APYrHX U30MPOLECCOB.
Kakum TpeOOBaHUAM YIOBJIETBOPSET MOJIENb «HUICATBLHOIO» Trasa B
MOJICKYJISIPHO - KHHETUYECKOU TEOPHHU.
Kto BBEn abcomoTHyto Hmikainy temmeparyp? Uem sta mikana omIMYaeTcsl OT UIKAJIbI 110
Lenscun.
W3 4ero cocTOMT SKCIEpUMEHTaIbHAs YCTaHOBKA JaHHOW J1abopaTtopHOW padoThI?
Onuiurre npegHa3HaYeHUe Kaxaoro U3 HUX.
3anuiuTe OCHOBHBIE MPUOOPHI M O0OpYIOBAaHHE, HEOOXOAMMBIC IJIsl TPOBEICHUS
JTAHHOU paboTHI.

Konrpomupyemsie xomnerennuu: OK 01-OK 07: JI.1.-J1.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oueHku:
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— OueHka «5» CTaBUTHCS, €CJIM Y4YallMiicsl BBINOJHSET padOTy B MOJHOM OOBEME C
coOroficHueM HEOOXOIUMOM TOCIJIeIOBAaTEILHOCTU TMPOBEJCHUSI OINBITOB W W3MEPEHUM;
CaMOCTOSITEJILHOM pallMOHAJIbHO MOHTHUPYET HE0OXOAuMbIe 00O0pYHOBaHUE; BCE ONBITHI
OPOBOAWT B  YCIOBUSAX U PEXKHUMAaX, OOECIEUUBAIOIIUX TOJYyYEHHE MPABUIIbHBIX
pe3yJbTaToOB U BBIBOJOB; COONMIONAET TpeOOBaHUs MpaBui OE30MACHOCTH TPYyla; B OTUETE
MPaBUJIBHO M aKKYpPaTHO BBIMOJHSET BCE 3aIUCH, TAOJUIIbI, PUCYHKH, YEPTEXH, TpaduKH,
BBIYHCIICHHUS; PABWJILHO BBIMOJIHSIET aHAIU3 TIOTPEIITHOCTEH.

— OrneHka «4» CTaBUTCS, €CITU BBITIOIHEHBI TPeOOBAHUS K OIIEHKHU «5», HO ObUTH JTOMYIIIEHbI
JIBa-TPH HEJo4YeTa, He Oosiee OHON HerpyOoi OMMOKY W OTHOTO HEIO0YETA.

— OrmeHka «3» CTaBUTCS, €ciu paboTa BBHIMOJHEHA HE TTOJIHOCTHI0, HO 00hEM BBITIOTHEHHOMN
YaCTHU TaKOB, MO3BOJISIET MOJYYHUTh IMPABWIBHBIE PE3YJIbTAThl U BBIBOABI: €CIIM B XOJE
MPOBEACHUS ONBITA U UBMEPEHUI ObLIN JOMYIIEHBI OIIMOKH.

— OneHka «2» CTaBUTCS, €Clid paboTa BHITIOJIHEHA HE MOJTHOCTHIO U 00BEM BBITIOJIHEHHOM
yacTu pabOT HE MO3BOJIAT CJEJIaTh MPaBWIbHBIX BBIBOJOB: €CJIM, OIBITHI, U3MEPEHUS,
BBIYUCJICHUS, HAOIIOCHUS TTPOU3BOIUINCEH HETIPABUIIHHO.

Tema 2.2. OCHOBBI TEPMOAMHAMUKH
Ycerubii onpoc (YO)

Kakue aBienus Has3biBaroT TerioBbiMu? [IpuBenure npumepsl.

B yeM CyTh cTaTUCTUYECKOTO MOAX0Aa K O0BSICHEHUIO TETJIOBBIX SBICHUMN?

Yro wm3yuaer tepmonuHamuka? llouemy TepMoaMHaMUKa SBISETCS MaKpOCKOIMYECKOU
Teopuei?

[aiiTe ornpeneneHue BHYTPEHHEN HEPTUM Tella B TEpMOAMHAMHUKE. KakuM CMMBOJIOM OHa
oOo3navaercsa? Kakosa e€ enununa B CH1?

Kaknm MakpOCKONMYECKUM MapaMeTpoM ONPEAEISAETCS BHYTPEHHSS DHEPIrUsl UIICAIbHOIO
raza’?

Kakue ciocoObl n3MeHeHUs1 BHYTpEHHEH 2HepTruM Bol 3HaeTe? [IpuBenute mpumepsl.

Yro Takoe Termmoodmen? Hazopure BBl TemiooOMeHa. [IpuBeauTe mpuMepsl.

JlaiiTe onpezeieHne KOJIMYeCTBa TeTIOTh. KakiM CMMBOJIOM 0003HAYarOT 3Ty (DHU3HUECKYIO
BennuuHy? KakoBa e€ ennauna B CH1?

3anumure GopMyay AJid pacyeTa KOJIMYECTBA TEIUIOThI, KOTOPOE HEOOXOAMMO MepenaTh
TEJy IPH €T0 HAarPEBAHUU, WIH KOTOPOE BBIIEIIAECTCS IIPU OXJIaXIACHUU TeNa.

10./laifTe onpeneneHue yaeabpHON TEII0eMKOCTH BelecTBa. Kakop e€ ¢huzudyeckuit cMbIci?
11./laiiTe omnpeaeneHue TEII0eMKOCTH Tena. Kakum cuMBOIOM 0003HAYarOT 3Ty (HU3NUYECKYIO

BennuuHy? Kakosa e€ enununa B CHU? Kakos e€ dhuzndeckuii cMbici?

12.KakuMu MakpOCKOITMYECKUMHU TMapamMeTpamu orpezaensercs padora raza? Kakyro 1o 3Haky

paboTy CoBepIIaeT ra3 npy pacimpeHun? mpu cxatuu ?

13.3anummre Gopmymy Uit pacyeTa paboThl Ta3a Mpu U300apHOM IpoIIecCe.



14.Kakoli reomeTpuuecKkuid CMBICI  pabOThl, COBEpUIAEMOM Tra3oM TMpu  JIFOOOM
TEPMOJMHAMUYECKOM Tporecce?

15.CopmynupyiiTe 1 3alUIIATE MEPBBIA 3aKOH TEPMOIUHAMUKHU.

16.JaiiTe onpezaenenue aquadaTHOTro mpolecca.

17.3a cyeT Kakoi sHEpruu comepiaercs padoTa npu aguadbaTHoM nporecce? Kak nusmensercs
TeMIleparypa rasza npu aauabdarHoM paciiupeHun? annadbaTHOM CXKaTHH?

18./1aliTe omnpeneneHue TEIIoBOM MaliMHbl. Ha3oBuTe €€ OCHOBHBIE 3JIeMEHTHl. KakoBo
Ha3HAUCHHE KaXJO0ro U3 HUX?

19.KakoB npuHIIUIIa JEHCTBUS TI000H TETIOBO MAIITHHBI?

20.Kaxoii mporecc Ha3bIBa€TCs 3aMKHYThIM?

21.3anummure Gpopmyny s pacyeta KI1/] TernoBoit MalnHsbl.

22.1Touemy KIIJI teruoBoi mammHbl Beerna Menbiue 100 %? Kak moxnO yBenmnunth KII]
TETUIOBOU MaIlIUHbBI?

23.J1aliTe onpenesieHue XoaoAmIbHON MalnHbl. Ha3oBUTE €€ OCHOBHBIE YaCTH.

24.KakoB NPUHITUIT ICUCTBUS XOJI0IUIBHON MAIIMHBI?

25.3anumuTe (GOpMyNbl IS pacdyeTa XOJIOAUIBHOTO KO3(P(GUIKMEHTa M MaKCHUMAaJIbHOTO
XOJIONUIBLHOTO  KOA(G(UIIMEHTa XOJIOAUIBLHON MamuHbl. MOXET M XOJOAWJIbHBIN
k03 durueHT 6Tk 60bI11e 100 %?

26.Kaxoii iporiecc Ha3bIBatoT HeoOpaTuMbiM? OOpaTUMbIM?

Kontponupyemsbie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oneHku:
OtmMmeTka «5»
® IIOJIHO PACKPBITO COAECPKAHUE MaTepraa
® YETKO M NPAaBWIBHO JAHBI ONPEICIICHHUS] U PACKPBITO COACPKAHUE IOHSTHMI, BEPHO
VCIIOJIb30BaHbl HAYYHbIE TEPMUHBI
® JUIsl JI0Ka3aTelbCTBA MCIIOJIb30BaHbl PA3IUYHbIe YMEHUS, BBIBOJbI M3 HAOIIOACHUI,
OIBITOB
® OTBET CaMOCTOSTENbHBIN, UCIIOJIb30BaHbl PaHEE TIPUOOPETEHHBIEC 3HAHUS.

OtMmeTka «4»

® PACKpBITO OCHOBHOE COAECPKAHUE MaTepraia

® B OCHOBHOM MPaBWJIBHO J@Hbl OMNPENENCHUS] TOHSATUNW U HCMOJIb30BaHbl HAyYHBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® OMNpenesicHUus TIOHSATUHA HEMOJIHbIe, JOMYyIIEHbl HE3HAYUTEJIbHBbIE HapYLICHUS
MIOCJICAOBATCIIBHOCTH H3JIOKCHHUS, HEOOJNBIIME HETOYHOCTH IPH HCIOJIb30BaHUU
HAyYHBIX TEPMHUHOB WUJIU B BBIBOJIAX M 00OOIIEHUIX



MpaBWIbHBIC W YETKHE OTBEThl HAa BOMPOCHI YTOUHSIONIETO Xapakrepa (TO3WIUs
MTOHUMAIOIIIHHA).

OtMmeTKka «3»

YCBOEHO OCHOBHOE COJICpXKAHHUE YUeOHOTO Marepualia, HO M3JI0KEHO (hparMeHTapHO,
HE BCer/ia MmocJie0BaTeIbHO

OIIPEACIICHUS] IOHATHIA HEJOCTATOYHO YETKUE

HE WCIOJb30BaHbl B KAYeCTBE JOKa3arTeilbCTBa BBIBOABI M OOOOUICHHS U3
HaOJIOACHUH, TONMYILIEHbI OLUMOKY MPHU UX U3JI0KEHUU

JIONYIIEHbl OIIMOKM W HETOYHOCTH B HCIOJIb30BAaHMM HAyYHOM TEPMHUHOJIOTHUH,
OIpeielIeHUE MOHITUH

IpaBUIbHBIE W YETKHE OTBETHI HAa BOIPOCHI HABOSILIETO U KOHKPETU3HUPYIOLIETO
xapakrepa (o3uLuUsl KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHuE y4eOHOro Marepraia He PaCKpPhITO
HE JIaHbl OTBETHI HA BOIPOCHI HABOASIIETO U KOHKPETUZUPYIOLIETO XapaKTepa

JOMYIIEHBl TPyOble OIMMOKKM B OMNPEACICHWH TIOHSATHH, TPH HCIIOJIH30BAaHUHU
TEPMHUHOJIOTHH.

3aganus s camocrositeqbHoO padorsl (CP)

Tembl 3cce (pepepaToB, 10KJIA10B, COOOIICHMIT)

9.

X NNk LD =

BHyTpeHHSs1 SHEPIUsl CUCTEMBL.

BHyTpeHHss SHEprus uAealbHOrO rasa.

PaGora u Terora kak GopMbl Iepeiauu SHEPTHUH.
TenmnoeMKoCTb.

VYnenbHas TENI0EMKOCTb.

KonuuecTBo TEMIOTHI.

VYpaBHeHue TemioBoro OanaHca.

[IepBoe Hayano TEPMOAMHAMUKH.

AnnabatHbIi TIpoI1iece.

10.ITpuHIIMIT AEWCTBUS TEIJIOBOM MAIIUHBI.

11.KII] TermioBoro ABUrares.

12.BTopoe Hauasmo TepMOANHAMUKH.

13.XonoauiIbHbIe MAIIIUHEL.

14.TermnoBble ABUTATENH.



15.0xpana npuposl.

Konrpomupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuun ouenku:
OtMmeTka «5»

ITOJIHO PACKPBITO COACPIKAHNC Marcpualia

YCTKO M IIPAaBWJIBHO AaHBI OIPCACIICHUA W PACKPBITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHblI HAYYHBIC TCPMHWHLI

I JOKa3aTCJIbCTBA HMCIIOJIb30BaHbI PA3JIMYHBIC YMCHHMA, BBIBOAbLI M3 H&6J’IIOI[CHHﬁ,
OIIBITOB

OTBCT CaMOCTOHTeJIBHBII)'I, HCIIOJIb30BAaHbI PaHCC HpI/IO6peT€HHBIe 3HaHUA.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepuasa
B OCHOBHOM IIPaBWJIBHO JaHbl ONPEICICHUS IOHITHM W HCIIOJIb30BAHBI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITCIILHBIN

ONPENECIICHUs TOHATUKA HEINOJHbIC, JONYIIEHbl HE3HAYUTENIbHBIE HapYyILIECHUS
MOCJIEAOBATEIbHOCTH HW3JIOKEHUSI, HEOOJIbIIIME HETOYHOCTU MPU HCTIOJI30BAaHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX U 00OOIICHUIX

MpaBWJIbHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOMIETO Xapakrepa (TO3WIIHs
TTOHUMAFOIITHI )

OtMmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHHe y4eOHOTO MaTepHalia, HO U3JI0KEHO (hparMeHTapHoO,
HE BCEr/la MOCJIeI0BaTeIbHO

OTIpE/ICIICHUSI TIOHATUI HEJOCTATOYHO YETKUE

HE WCMOJIb30BaHBI B KAa4eCTBE JIOKA3aTelbCTBA BBIBOIBI M 00OOIICHHS U3
HaOJTFOIEHUH, TOMYIICHBI OITUOKH MPU MX U3JI0KCHUN

JOMYIIEHbl OIMMWOKM W HETOYHOCTH B HCIIOJIb30BAaHUM HAYYHOW TEPMHHOJIOTHUH,
ONpECIICHUE MOHATUI

MPaBUIbHBIC W YETKHE OTBETHI HAa BOIPOCHI HABOMSIIETO W KOHKPETU3UPYIOIIETO
xapakrepa (MO3UIUsl KPUTHUK).

OrMmeTKa «2»

OCHOBHOE COJIEpIKaHue y4eOHOTO MaTepraia He PacKphITo;



® HC JaHblI OTBETHI HA BOITPOCHI HABOJAIICTO U KOHKPCTU3UPYIOIICTO XapaKTCpa,

¢ JOIIYIICHBI FPY6BI€ omuOKH B OIIPCACICHNHU HOHHTHﬁ, IMpu HCIIOJIb30BaAHNUUN
TCPMHUHOJIOTUH.

Tema 2.3 Arperarablie COCTOSIHUS BelleCTBAa U (pa3oBbie Mepexoabl
Ycerubiit onpoc (YO)

M3 4yero cOCTOUT BEIIECTBO?

Kakyto sHepruto Ha3pIBalOT BHYTPEHHEHN dHEpTrHeH Tena?

OT 4ero 3aBUCUT BHYTPEHHSISI DHEPTHS Tena?

Kak MO>XHO U3MEHUTHh BHYTPEHHIOI SHEPTUIO?

B kakux arperaTHbIX COCTOSTHUSIX MOKET HAXOJAUTHCS BEIIECTBO?

1
2
3
4
5
6. UTo ke OTIMYaeT OHO arperaTHOE COCTOSIHUE BEILIECTBA OT APYToro?
7. KakoBbl 0COOEHHOCTH MOJIEKYJISPHOTO CTPOEHUS Ta30B, )KUJIKOCTEH, TBEPIBIX TE?

8. Kaxoii npouecc Ha3zbiBaeTcs miaBieHueM? Kpucramnuzamnuein?

9. Kakoii npouecc Ha3piBaeTcs ucnapenuem? Konaencanuein?

10.Kak u3MeHsieTcsi BHyTPEHHSISI SJHEPTUs IPU MEPEXO/IE€ U3 OJHOIO arperaTHOro COCTOSHUS B

npyroe?

Konrpomupyemsie xomnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oneHku:
OtMmeTKa «5»

¢ JIOJIHO PACKPBITO COACPKAHNEC MAaTCpHUajIa

¢ UYCTKO M IPAaBUWIBHO OAHBI OIIPCACICHUA W PACKPBITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbI HAYYHBIC TCPMHWHDbI

¢ I AOKA3aTClIbCTBA HCIIOJIIB30BAHbI PA3JIMYHBIC YMCHHS, BBIBOALI M3 Ha6J'HOI[eHI/If/'I,
OIIBITOB

® OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHbI PaHCC HpI/IO6pCTeHHBIe 3HaHMUAI.

OtMmeTka «4»
® PACKpHITO OCHOBHOE COJIEp)KaHUE MaTepualia

® B OCHOBHOM IMPAaBWJIBHO JIaHbl OMNPEACIICHUS MOHSATUM M HCMOJIb30BAHbl HAyYHBIC
TEPMUHBI.

® OTBET CAMOCTOATEIbHBIN



® OmpeAciCHUs] TOHSATUN HEMOJIHbIC, JOMYIIEHbl HE3HAYUTEIbHbIE HapyIIECHUS
MOCJICTIOBATEIBHOCTA HM3JIOKCHUSI, HEOOJBIINE HETOYHOCTH TPU HCIIOIH30BAaHUU
HAyYHBIX TEPMHUHOB WUJIU B BBIBOJIAX M 00OOIIEHUIX

® TMpaBWIbHBIE U YETKHE OTBETHI HAa BOIMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIus
MTOHUMAFOTIIHHA)

OtmMmeTka «3»

® YCBOCHO OCHOBHOE COJIEp)KaHHE y4eOHOTO MaTepuaia, HO U3JI0KEHO (hparMeHTapHO,
HE BCera Mocje10BaTeIbHO

® OmpeereHs TOHITHI HETOCTaTOYHO YETKUE

® HE WCIOJb30BaHBI B KAa4eCTBE JIOKA3aTelIbCTBA BBIBOJIBI M 00OOIIEHUS U3
HAOJIOZICHUH, TIOMYIIIEHbI OITUOKY MTPH UX U3JI0KEHUU

® JIOMyIIEHBl OIMMWOKA W HETOYHOCTH B HCIIOJIB30BAHUM HAYYHOW TEPMHHOJIOTHH,
ONpEIEIICHUE IOHATUI

® T[paBWJIbHBIE M YETKHUE OTBETHI HAa BOIPOCHI HABOISAIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (o3ULMs KPUTHUK)

OtMmeTKa «2»
® OCHOBHOE COfIepKaHHe y4eOHOTO MaTepraja He pacKphITO
® HE JaHbI OTBETHI HA BOMPOCH HABOMSAIIETO W KOHKPETH3UPYIOIIETO XapaKTepa
® JONMyHICHBI TPyOble OMIMOKKM B ONPEICICHUU TIOHATHH, TIPU WCIOJb30BaHUH
TEPMHUHOJIOTHH.

Tecruposanue (T)

1. Ykaxxure napy BewmecTB, CKOPOCTh TU(h(Py3un KOTOPHIX HAMOOIbIIAS IPU MTPOUUX
PaBHBIX YCIOBHSX:

a) mapsl 3purpa u BO3qyX

0) pacTBOp MEAHOIO Kyrnopoca 1 BoJa

B) BOJIa M CIIUPT

BpoyHOBCKHM JIBM>KEHHUEM Ha3bIBACTCS:

a) KOHBEKIIMOHHOE JIBUKCHUE CII0CB KUJIKOCTH IIPH €€ HarpeBaHUH

0) XaOTHYECKOE JIBMKECHHEC TBEPJIbIX YACTHI] BEIICCTBA, B3BCIICHHBIX B )KHIKOCTH (N
rase)

B) YIIOPS0YEHHOE IBIDKCHUE TBEPABIX YaCTHII BEIIESCTBA, B3BEIIEHHBIX B KUIKOCTH (MU
rase)



3. BpoyHOBCKO€ IBUKEHNE YACTHII MBUIBIIBI B BOJIE OOBSICHACTCS:

a) HAJIMYMEM TTUTATEIbHBIX BEIICCTB B BOJIC

0) cyliecTBOBaHUEM CUJI TIPUTSKEHUS W OTTAIKMBAHUSI MEXKIY aTOMaMHU B MOJIEKYJIax
B) HEMPEPBIBHOCTHIO U XaOTUYHOCTHIO TEIIJIOBOTO ABMYKEHUS MOJIEKYJT BOJIBI

4. Kakye yaCTUIbl HAXOAATCS B y3JaX PELIETKH METajuIa:
a) MOJIOXKUTEIIbHBIE HOHBI

0) oTpULIATEIbHBIE YACTHULIBI

B) HEUTpAJIbHBIE AaTOMBI

5. B porecce nepexona BEUIECTBA U3 KUIKOTO COCTOSIHUS B KPUCTAJUIMYECKOE:

a) CyILIECTBEHHO YMEHBILAETCS PACCTOSHUE MEXKIYy €r0 MOJIEKYIaMH

0) CYLIECTBEHHO yBEJINYMBAETCS PACCTOSTHUE MEKY €r0 MOJIEKYJIaMU

B) CYILLIECTBEHHO YBEIMYUBAETCS YIOPSIAOYEHHOCTh B PACTIONOKEHUH €10 MOJIEKYJ

6. B 3akpbITOM cOCy/ie ¢ CyXHMH CTEHKaMH BO31yX HeMHOro Harpeiu. Kak nmpu sTom
WU3MCHHJIMCH KOHIICHTPALIMS MOJICKYJI BOJIbI M OTHOCUTEIIbHAS BIIAYKHOCTH BO3yXa B
cocye:

a) KOHIICHTpAIUs YMEHBIIHUIACh, @ OTHOCUTEIbHAS BIQKHOCTh YBEIUYHIIACH
0) KOHIIEHTpAIHS HE U3MEHWIACh, @ OTHOCHTEIbHAS BIIAXKHOCTh YMECHBIIINIIACH
B) KOHIICHTPAIIUS YBEIINMYIMIIACH, @ OTHOCHUTEIbHAS BIIAYKHOCTh HE H3MCHIIIACH

7. B 3aKpBITOM cOCyZle C CyXMMHU CTEHKaMH TeMIIEpaTypa BO3IyXa HEMHOTO TOHU3HUIIACH.
Kak npu 3ToM HM3MEeHWIach KOHIIEHTPAITUS MOJIEKYJ BOIBI M OTHOCUTEIbHAS BIAXKHOCTD
BO3/lyXa B COCYJI€, €CIIM POca HE MOSBUJIACK:

a) KOHIICHTpAIUs YMCHBIIUIIACh, @ OTHOCUTEIbHAS BIQKHOCTh YBEIUYHIIACh

0) ¥ KOHIIEHTpALIUS, U OTHOCUTEIIbHAS BIAXXHOCTh YMEHBIIIUIUCH

B) KOHIIEHTpAllUsg HE U3MEHWIACh, & OTHOCUTENbHAS BIAKHOCTh YBEJINYMIACh

8. [Tnotnocts Bonkl npu Temieparype 100 °C paBua 950 kr/m3, a HauGosbIIas IVIOTHOCTh
BonsiHOrO Tapa mpu 100 °C pasna 0,59 kr/m3. Takoe pa3inuydne MIOTHOCTEH CBA3aHO C TEM,
YTO:

a) yucio Mosiekyn B 1 M3 mapa MeHb1e 4eMm B 1 M3 BOJbI

0) pu nepexoyie MOJIEKYJ U3 )KUIKOCTU B Map YMEHbIIAETCS SHEPTHSI UX B3aUMOJICHCTBHUS
B) MOJIEKYJIbI )KUJIKOCTH M Mapa UMEIOT Pa3HbIE MACChI

9. Ecnu Tonmué€Hnblil Men pa3Menarb B BOJE, TO YaCTUIIbI Mejia OyAyT JOJT0 «BUCETHY B
TOJIILIE BOJIbI, HE OCEasl Ha THO. DTO SIBIIEHUE OOBSICHSIETCS TEM, UTO:



a) 3emIis He PUTATHBAET CTOIbh MEIKHAE YaCTHUIIBI
0) TeMIieparypa 4acTUIl MeJia BbIIlIe TEMIIEPATyPbl BOJIbI
B) YaCTHUIIbI MeJIa COBEPILAIOT OPOYHOBCKOE IBMKEHHUE B BOJIE

10. CpenHsisi KHHETHYECKasi DHEPTUS MOCTYIATeIbHOTO JBHKCHUS MOJIEKYJT UACATbHOTO
rasa MnpsmMo MponopIHoHaIbHA!

a) CpeAHEKBAIPaTUYHOU CKOPOCTH €r0 MOJICKYJI

0) cpenHeMy KBaJapaTy CKOPOCTH €ro MOJIEKYII

B) KBaJpaTy CPeIHEl CKOPOCTH €r0 MOJIEKYI

11. YacTuipl BemecTBa HAXOAATCS, B CPETHEM, HA TAKUX OOJIBIINX PACCTOSHUSX APYT OT
JpyTa, MPU KOTOPBIX CHUJTBI B3aUMOJICUCTBUS MEKTy HUMU HE3HAYUTEIbHBL. B 3TOM
arperaTHoOM COCTOSTHUHU BEIIECTBO:

a) XOpOIIIO CKUMAETCS

0) coxpaHseT HadaJIbHBI 00bEM

B) COXpaHsET CBOIO HadadbHYIO Gopmy

12. Xa0TUYHOCTH TEIUIOBOTO JABUKECHHS MOJIEKYJI T'a3a B HEOOJBIIIOM COCY/E MPUBOINT K
TOMY, YTO:

a) ras JIeTKO CKUMaeTCst

0) IJIOTHOCTH T'a3a OJIMHAKOBA BO BCEX TOYKAX 3aHUMAEMOTr0 UM COCy/a

B) IIPU OXJIAXKIACHUU U CXKATUU T'a3 MPEBPAIIACTCS B KUJIKOCTh

13. Moutekynbl BelecTBa:

a) MOTYT M MIPUTATUBATHCS, U OTTAIKUBATHCS IPYT OT JIpyTa
0) TOJIbKO OTTAJKUBAIOTCS APYT OT Apyra

B) TOJIKO MPUTITUBAIOTCS IPYT K IPYTY

14. IIpu HEU3MEHHO MIIOTHOCTH OTHOATOMHOTO MI€AJIBHOTO Ta3a JaBJICHHE 3TOTO ra3a
yBeIMuuBaroT B 4 paza. [Ipu 3ToM cpenHekBapaTHIHAasi CKOPOCTh JIBHIKEHUS €70 aTOMOB:
a) yMeHbI1aeTcs B 4 paza

0) yBemnuuBaeTcs B 4 pa3a

B) yBEJIMYUBAETCS B 2 pa3a

15. Kak u3aMeHuTCS JaBICHUE PA3PEKEHHOIO ras3a, €CIIM NPU €ro HArPEBaHWU U CHKaTUU
abCoJII0THAs! TEMIIEpaTypa raza U KOHIICHTpaIus MOJIEKYJ yBeIuyarcs B 2 pasza:

a) yBenu4uTcs B 4 paza

0) yBenuuurcs B 8 pa3

B) HE U3MEHUTCA



16.Kak n3MEHUTCS TaBIECHUE PA3PEKEHHOTO Ta3a, €CIU CPEIHIOI KUHETUYECKYIO YHEPTHUIO
TEIJIOBOTO JBMKEHUSI MOJICKYJT ra3a YMEHBIIUTD B 2 pa3a U KOHLIEHTPAITUIO MOJIEKYJI
ra3a yMEHbBIIIUTH B 2 pa3a:
a) YMEHBIIUTCS B 2 pasza
0) ymeHbIIUTCS B 4 paza
B) yBEeIUYUTCA B 4 pasza

17. Ecnu naBieHue uaeanbHOro raza npu noCTOSHHOW KOHIEHTPALMKY YBEJIUYUIOCH B 2
pasa, TO 3TO 3HAYHT, YTO €r0 a0COJIOTHAs TeMIleparypa:

a) yMeHbIIWIACh B 4 paza

0) yBenuuuiach B 4 paza

B) yBeIUYMIach B 2 pa3a

18. [TmotHOCTH = 0,18 Kr/M3 NpU HOpMaTLHOM arMoc(hEepHOM JaBiieHuu u Temneparype 0
°C umeer:

a) KUCIIOPOT

0) renuit

B) BOJIOPO/I

19. [Ipu yBenuyeHur cpeaHel KHHETUYECKON SHEPIUU TEIMJIOBOTO ABUKEHUS MOJIEKYII B 2
pa3a abcomoTHas Temreparypa:

a) yMeHbLIUTCS B 4 pasa

0) yBenuuurcs B 4 paza

B) YBEJIUYUTCA B 2 pasa

20. ITpu yBenmn4YeHUH CpeHEH KBaIpaTHYHON CKOPOCTH TETUIOBOTO JIBHMYKCHHSI MOJICKYI B 2
pasa cpeiHssl KUHETUYEeCKasi SHEPTHs TEIIOBOTO JABMXKEHHSI MOJIEKYJT:

a) yMeHbIIUTCS B 4 pasza

0) yBenuuutcs B 4 pasza

B) YBEIUYUTCA B 2 pasa

21. ITpu moHmwKeHNn aOCOTIOTHON TeMIepaTyphl HIeaTbHOTO Ta3a B 1,5 pasza cpenusis
KMHETUYECKAsk YHEPTHS TENIOBOTO IBUKEHUS MOJIEKYIL:

a) ymeHnpuTcs B 1,5 paza

0) ymeHnsIuTCs B 2,25 paza

B) yBenuuutcs B 1,5 paza



22. ITpu yBenM4YeHUH CpeHEeN KUHETUYECKON YHEPTUHU TEIIOBOTO ABUKEHUS MOJIEKY B 4
pasa ux cpeaHss KBaJApaTUYHasi CKOPOCTh:

a) yBenuuuTcs B 4 paza

0) yBenuuutcs B 2 pasza

B) YMEHbINIUTCS B 4 pa3a

23. Ilpu yMEHbIIIEHUU CPEIHEN KMHETUUECKOM SHEPTUM TEIJIOBOTO JIBUKEHUSI MOJIEKYIT B 2
paza a0CcoIOTHAs TeMIIepaTypa:

a) yBenuuurcs B 4 paza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIIUTCS B 2 pasa

24. ITpu noHMKEHUU aOCOTIOTHOM TeMIepaTypbl HICATIBHOIO T'a3a B 2 paza CpeaHss
KMHETHYECKasi SHEPTHUsl TEIUIOBOTO ABUKEHUS MOJIEKYJI:

a) yMeHbIIUTCS B 4 pasza

0) yMEHBIIIUTCS B 2 pa3a

B) YBEJIMYUTCA B 2 pasa

25. Ilpu yMEHbIIIEHUH CpEeIHEN KBaIpaTUYHON CKOPOCTH TEIJIOBOTO JBHKEHUSI MOJIEKYT B 2
pasa cpeaHssl KHHETUYECKasl SHEPTUs TEIJIOBOTO JIBUKEHUSI MOJIEKYII:

a) yBennuurcs B 4 paza

0) HE UBMEHUTCS

B) yMeHbIIUTCS B 4 paza

26. ITpu noBblIEeHUU aOCOMIOTHOM TeMIepaTyphl HI€aIbHOTO Ta3a B 2 pa3za CpeaHsis
KMHETUYECKasi SHEPTHUsl TEIUIOBOTO ABUKEHUS MOJIEKYJI:

a) yMEHBIIUTCS B 2 pasza

0) yBenmuuutcs B 2 pasza

B) HE U3MEHUTCSI

27. Ten0BBIM IBMKEHHEM YaCTHUI] BEIIECTBA MOXKHO OOBSICHUTD:
a) JaBJICHHE Ta3a Ha CTEHKY cocy/ia

0) rTUAPOCTATUYECKOE AABICHUE KUJKOCTU HA THO COCYAa

B) 00a BapuaHTa BEPHBI

28. Kak u3MeHUTCA JaBJIeHUE Pa3peKeHHOI0 OJHOATOMHOIO ra3a, €Ciu abCoNoTHas
TeMIIepaTypa ra3a yMEeHbIIUTCS B 3 pa3a, a KOHLIEHTpaLUsI MOJIEKYJI yBEIIMUUTCA B 3 pasa:
a) yMeHbIIUTCS B 4 pasza



0) yBenuuurcs B 2 pasza
B) HE U3MEHUTCS

29. Cpennsisi KUHHETHUYECKasi DHEPTHUs MOCTYMATEILHOTO TETJIOBOTO JIBUXKEHUS MOJICKYIT
pa3pexEHHOT0 raza yBeJIU4YHIach B 2 pa3a, a KOHIEHTpAIUs €ro MOJIEKYJl YMEHbBIIIUIIACH B 2
paza. [Ipu 3TOM naBneHue rasa:

a) HE U3MEHUIIOCH

0) YMEHBIIMIIOCH B 4 pasa

B) YBEJIMUMJIOCH B 2 pa3a

30. AGcomroTHas TeMIiepaTypa UealbHOTO ra3a B COCy/e yBeauumiach B 1,5 paza, a
JABJICHUE BO3POCIIO ITpH 3TOM B 4,5 pa3a. Kak n3meHnnache KOHIEHTpALMs MOJIEKYJI rasa:
a) yMEHbBIIIWIACh B 3 paza

0) yBenuuuiach B 3 paza

B) HE U3MEHUJIACh

KonTtponupyemsbie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,

JIP4, JIP23, JIP30

Kiaoun kK Tecram:

Bapuanr 1

Ne Bommpoca 1 |12 (3 |4 |56 (7 (8 |9 (1011 |12 |13 (14 15|16 |17 |18 19|20

HpaBunbHelii |a |6 (B (a |B [0 (B |a |B |0 |a |0 |a |[B |a |0 B |0 |B |O
OTBET

Ne Bonmpoca 21 |22 (23 2425|2627 (28|29 30

HpaBuneeer |a [0 (B |6 |B |0 |a (B |a |0
i oTBET

Kpurepuun ouenku:

— «2» BbICTaBIAETCA 00yUarouieMycs, eciiu HaOpai MmeHee § 0asioB;
— «3» BBICTABIIACTCS OOyuaromemycs, 3a 9, 10, 11 6amnos;

— «4» BbICTaBIISIETCA OOyyaroiemycs, 3a 12, 13, 14, 15, 16 6annos;
— «5» BBICTaBIIAETCS O0yyarolemycs, 3a oosuee 17 6amIoB.

3ajganusa s camocrositesabHoi padorsl (CP)




Tembl 3cce (pepepaToB, 10KJIA10B, COOOIICHUIT)

Hcnapenue u koHAEHCAIUA.

HaceplieHHbI1 1 HEHACHIEHHBIN [ap U €r0 CBOMCTBA.
AOCOIOTHas 1 OTHOCUTEIbHAS BIIAXKHOCTh BO3/yXa.
[TpuGops! 11s1 onIpeieIeHUs BIAXKHOCTH BO3AyXa.
Touka pocCHL.

Kunenue.

3aBUCHUMOCTb TEMIIEPATYPbl KUTIEHHUSI OT JaBJICHUS.
Kputnueckoe cocrosiHre BElIEeCTBA.

X NNk LD -

9. Ileperperslii map U €ro UCMOJIb30BAHUE B TEXHHUKE.

10. XapakrepucTrka »KUAKOTO COCTOSHHS BELIECTBA.

11.11oBEpXHOCTHBIN CIIOW KUIKOCTH.

12.OHeprust MOBEpXHOCTHOTO CIOA.

13. bnvxkHUN OPSIAOK.

14.1ToBepXHOCTHOE HATSKEHUE.

15.CmauuBanue.

16.5IBneHns Ha TpaHUIIE )KUAKOCTH C TBEPABIM TEJIOM.

17.KanunnsipHble sIBICHUS.

18.XapakrepucTruka TBEpAOTO COCTOSHUS BELIECTBA.

19. Kpucrannudyeckue u aMmopdHbIC TeTa.

20.Ynpyrue cBoiicTBa TBEpAbIX Tell. 3aKoH ['yka.

21.MexaHH4eCKHE CBOMCTBA TBEPABIX TEIL.

22.I1nactuyeckas (octatouHas) aedopmarius.

23.KoadpunmeHT TMHEeHHOTO paciiupeHusl.

24.TemnoBoe paclIMPEHUE TBEPABIX TEI U KUIKOCTEN.

25.KoadpunmeHT 00bEMHOTO paciIMpeHus.

26.Y4er pacmupenus B TexHuke. [1naBnenue.

27.YnenpHasg TEIUIoTa IJIABJICHUS.

28.Kpucrannuzanus.

29 IlpakTueckoe TMPUMEHEHHE B TIOBCEAHEBHOM KH3HU (PU3UYECKUX 3HAHUU O
CBOWCTBAaX ra3oB, )KUJKOCTEN U TBEPJBIX TEI.

Kontpomupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-[L.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun oneHku:
OtmeTka «5»
® IIOJIHO PACKPBITO COAEpKAHUE MaTepraa



YCTKO W NPAaBHIILHO AaHbl OIPCACIICHUA W PACKPBITO COACPIKAHUC HOHSITI/Iﬁ, BEPHO
HCII0JIb30BAHbI HAYYHbBIC TCPMUHDbI

A1 AOKAa3aTCJIbCTBA MCIIOJIB30BAHbI PA3JIMYHBIC YMCHMS, BBIBOALI M3 H&6J'IIOI[CHHI>1,
OIIBITOB

OTBCT CaMOCTOSITeJIBHBII\/'I, HCIIOJIb30BAHBI PAHCC HpI/IO6pCT€HHBIC 3HaHMHII.

OtMmeTka «4y

PACKpBITO OCHOBHOE COJIEpyKaHUE MaTepualia
B OCHOBHOM MPAaBWJIHHO JaHBI OINpPEICICHUS IMOHATHH W HWCIIONh30BaHBl Hay4YHBIC
TEPMUHBI.

OTBET CAMOCTOSATEILHBII

OmMpeJie/ICHUsT TIOHATHM HEIMOJHBIC, JOMYIICHbl HE3HAUUTENIbHBIC HapYIICHHS
MOCJICAOBATEIBHOCTH H3JIOKCHHUS, HEOOJIbIIME HETOYHOCTH IPU HCTIOJIB30BAaHUU
Hay4YHBIX TEPMHHOB WJIM B BEIBOAAX M 00OOIICHUIX

MPaBWIbHBIC M YETKHE OTBETHl HA BOMPOCH YTOYHSIONMIETO Xapakrepa (MO3WIus
MTOHUMAFOIITHHA)

OtMmeTKa «3»

YCBOEHO OCHOBHOE COJZIEp)KaHHME y4eOHOTO MaTepuaia, HO U3JI0KEHO (hparMeHTapHO,
HE BCerja MoCje10BaTeIbHO

onpe/ieNIeHUs MOHITUN HEJOCTATOYHO YETKHE

HE WUCIIOJNIb30BaHbl B Ka4eCTBE JIOKA3aTeJbCTBA BBIBOALI U 000O0IIEHUS U3
HAOJIOZCHUH, TOTYTIIEHBI OMTUOKY TTPH MX W3JI0KEHUN

JOMYIIEHbl OMMOKM M HETOYHOCTHM B HCIOJIB30BAaHUM HAyYHOU TEPMUHOJIOTHU,
OIpeaEeIICHUE IOHATUI

MIPaBWJIbHBIE U YETKUE OTBEThl Ha BOIPOCHI HABOMSIIETO M KOHKPETHU3UPYIOIIETO
xapakrepa (Io3ULHs KPUTHUK)

OTMmeTKa «2»

OCHOBHOC€ COJCPIKaHHC yqe6H0ro mMarcpualia HEC paCKpbITO
HC JaHbI OTBCTHI HA BOIIPOCHI HABOAAIICTIO U KOHKPCTU3IHUPYIOMICTI'O XapaKTCpa

AOITYIICHBI Fp}I6I)IC OmuOKH B OIIpCACICHNHU HOHHTHﬁ, IIpu HCIIOJIb30BaHHUUN
TCPMHUHOJIOTHH.

JlabopaTtopHbie padoThI

JlaboparopHasi paGora Ne 2



Onpeuenem/le BJIQKHOCTH BO31yXa

eab padoThbI
OcBoeHue METOJ0B M3MEPEHHs aOCONIOTHOW W OTHOCUTEIHHOM BIIAXKHOCTH BO3IYyXa,
ONpEJIETICHUE TOUYKU POCHI.

IIpuGopsbl ¥ NPUHANIEKHOCTH
[IcuxpomeTp ABrycTa, acnUpalUMOHHBIA TUTPOMETpP AcCCMaHa, JJIEKTPOHHBIM JaTyuK
BJIQXKHOCTHU, OapoOMeETp.

1 OcHoBHBbIE NOHATHS U onpeaeJIeHns

ATtMOcC(]epHBI BO3AYX COIEPKHUT HEKOTOPOE KOJWUYECTBO BOJSHBIX MapoB. [J1aBHBIM
HMCTOYHUKOM BJIQXKHOCTH BO3JAyXa SBJSIETCS HCHApPEHUE BOJbI C MOBEPXHOCTH OKEaHOB,
MOpEH, BOJOEMOB, BIIQKHOW IOYBbl M pacTeHHUM. BOIsHOW mMmap NEPEHOCHUTCS BBEPX
TypOYJIEHTHOCTBIO M KOHBEKIIUEH, a 110 TOPU3OHTAIH — BETPOM.

B armocdepe 3emmu B cpemdem coupepxkurcs 1,24*¥10' kr BomgsHOro mapa.
CKOHICHCUPOBABIINCh, OH MOT OBl 00pa3oBaTh CIOW BOABI HAa MOBEPXHOCTU 3eMIIU
tonmuHo 2,4 cM. KomuyecTBO BOMSHOTO mapa OBICTPO YOBIBAET C TOHUKEHUEM
temrieparypsl. [loatomy nmmst arMocepbl XapaKTepHO YMEHBIIIEHUE KOJIMYECTBA BOISHOTO
mapa OT JKBaTopa K IMOJIIOCAM U OYE€Hb OBICTPOE YMEHbIIIEHHE C BbicOTOW. CpemHee
00BEMHOE COZIepKaHUE BOASHOIO IMapa y MOBEPXHOCTH 3€MJIM COCTaBIISET: y JKBATOPA —
2,6%, a B nonspHbix panioHax — 0,2%. OT nmoBepxHOCTHM 3eMiM A0 BBICOTHI 1,5-2 KM
CpellHEee CO/ep>KaHHE BOJASHOIO Mapa yMEHbIAaeTcsl BABOE. Bhillle BO3MyX CTaHOBUTCS
o4eHb cyxoW. Jlumb wu3penka, Ha BbicoTax 17-82 kM o00pa3yroTcs MepiiaMyTpOBbIE
(ctparocdepHbie) obnaka, 4TO CBUACTEILCTBYET O HAJIMYMKU HACHIIMIAIONMICH BIAQXXHOCTH
BO3/lyXa.

[lon BIMAHMEM pA3IMYHBIX MPOIECCOB BOISHOM Tap KOHIEHCUpYeTcs, o0paszys
oOnaka, TyMaHbl, OCAJKH M HA3EMHBIC THUJIPOMETEOPHI: pocy, uHer u T.Ja. DazoBbie
nepexojibl BoAbl B aTMOc(epe COMpOBOXKIAIOTCS BBIJCICHUEM WM TMOTJIONICHUEM Terla,
MOATOMY MM TIpHAaeTCsl OOIbIIOe 3HAYEHHUE B DHEPTETHKE U TEPMOAMHAMUKE aTMOCHEpPHI.
BonasiHOlT map wMeeT CIMOCOOHOCTh K MOMIOMICHUIO JIEKTPOMAarHUTHOTO H3JIyYCHUS B
MH(pPAKPaCHQM JHana3oHe 4ackpr. Hanbosee MHTEHCHUBHOE MOMIOMICHUE MPUXOAUTCS Ha
JvHbL BOMH = 5,5+7,0 MkM 1 17 mkm. [103TOMy BIIaXKHOCTH BO3/lyXa CHJIBHO BIUSET Ha
TEIJIOBOM OanaHc arMocdepsl.

Paccmompum ocnosnvie onpedenenus.

[Tap, HaxopsAMICS B JUHAMUYECKOM PABHOBECUU CO CBOEU KHUJIKOCTHIO, HA3bIBAETCS

HACLlW AWM WA HAcblueHnbiM. [lunamuyeckoe pasHogecue — 3TO COCTOSHHUE IIPHU



KOTOPOM YHCJIO MOJICKYJ, BbUICTAIOMIHUX W3 JKHAKOCTH, PAaBHO YHCIY MOJICKYI,
BO3BpaAIAIOIINXCs O6paTHO. Ecmu ANHAMHUYICCKOC PaBHOBCCHUC HC CO6J'IIO)I&€TCH — Iap
ABIIACTCA HEHACLIUIEHHBIM.

Macca BomgHOro mapa, cojepamierocss B 1 M’ Bo3ayxa, Ha3bIBa€TCS aOCONIOMHO
enaxcnocmoio. C TOBBINIEHHMEM aOCOIIOTHOM BIIAXKHOCTH IIapbl BOALI BCE OOJbIIE
NpUOIKAIOTCS K COCTOSHMIO HACBINIAIOIIETO Mapa. MakcumanoHou — abconiomHoll
611AHCHOCMbIO TIPU JJAHHOM TEMIIEpaType SBJISAETCS Macca HACBIAKOIIETO BOAIHOIO Iapa B
1 M® Bo3ayXA.

[lap He sBigeTCS ra3oM B CTPOrOM CMBICIIE ITOrO cioBa. ['a3 — 3TO arperarHoe
COCTOSIHME BeIlleCTBa MpH JaHHBIX Temreparype W naeieHuu. [lap ke He sBiseTcs
arperaTHbIM COCTOSIHHEM BEIIECTBA, IOTOMY YTO arperarHbIM COCTOSTHUEM BEUIECTBA IMpHU
JAHHBIX TEMIIEpaType U JABICHUH SIBISETCS KUJIKOE COCTOsIHUE. B CBA3M ¢ ATUM MOBE/ICHHE
mapa OTJMYaeTcsl OT MOBEACHHS raza. B rpyOoM mpuONMMKeHHHM Ta30BbI€ 3aKOHBI MOTYT
ObITb TPUMEHHUMBI K HEHACBIIIEHHBIM apaM. [1o3ToMy 17151 onrcaHusi COCTOSIHUSI BOASTHOTO
napa B atMocdepe 0OBITHO UCTIONB3YIOT ypaaﬁeHHe Knanelipona—Menpaeneena:

MR

Y7
PV .

3nech, £ — napumansHoe aBienue (YIpyrocTs) BOASHBIX IapoB, V — 00beM, 3aHUMAEMBIN
1apoM, m — €ro Macca, 4 — MOJIApHas Macca, R — yHMBepcallbHas ra30Bas OCTOsHHas, 1 —
abcoroTHas TeMIeparypa.

llapuyuanbHoe Odasnenue — dYacTh OOINETO MJABJICHHS, OTHOCSINAACS K OIHOMY U3
KOMIIOHEHTOB Ta30BOM cMecu. MareMarnyeckd OHO paBHO MJAaBJIEHUIO, KOTOpOE ra3
OKa3bIBaJ Obl B OTCYTCTBUU JPYTHUX KOMIIOHEHTOB Ta30BOM CMECH.

[Ipu omuHaKOBOW Temmeparype OTHOIICHHE aOCONMIOTHBIX BIIAXXHOCTEH B JIBYX Pa3IMYHBIX
COCTOSIHHSIX UMEET BU/I:

TJI€ p; U P> — IUIOTHOCTh BOJSIHBIX MApPOB B IBYX PA3JIMYHBIX COCTOSTHUSIX.

U3 (2) cnemyer, yTo Mepoi aOCOMIOTHON BIIAXKHOCTH MOXKET ObITh BEJIMYMHA MapIUaIbHOTO
JaBJICHUST BOJSHBIX MapoB B armocdepe. [losToMy OOBIMHO abcontommuoll 81aHCHOCHbIO
IIPUHATO Ha3bIBaThb YNPYTOCTHh BOJSIHOTO I1apa U BBIPAXKATb €€ B MUJUIMMETPAX PTYTHOIO
cronba. B cucreme CU 3Ta BenmnunHa usmepsercs B [lackamnsx.



OmnocumenvbHoll__81adCHOCbI0 HA3BIBACTCSI OTHOIICHUE aOCONIOMHOU GAANCHOCU K

MAKCUMAIbHOU aOCONIOMHOU  61aXCHOCMY TIPU JAHHOW TeMIeparype, BBIPAXKEHHOE B
npoueHTax. OHa onpenesseTcs: BBIpaKEHUEM:

B
P
f= P ©»

100% , 3)

rme P — ympyrocte BOASHBIX NApoB IpH Temmeparype £, P @Y — ympyrocts mapos,
HACBHIIIAIONIUX BO3AYyX IPU TOM K€ Temmeparype (Temieparype Cyxoro TepMOMETpa).

®duznyecku, P yncaeHHo paBHA aOCOMIOTHON BAAXKHOCTH BO3JIyXa.

OTHOcHTENbHAS BIAXKHOCTh XapaKTEepU3yeT CTENEHb HACBIIMICHUSI BO3QyXa BOISHBIM
MapOM.

Temmeparypy #,, Ipd KOTOPOM BOASHOW Iap CTAHOBUTCSI HACHILIECHHBIM, Ha3bIBAIOT
moukou pocul. [Ipy oxJ1aIeHNN BO31yXa 10 TOYKH POCHl HAUMHAETCS KOHJEHCALIUS MMapOB:

MOSIBJISIETCSl TyMaH, BbINajlaeT poca. Touka pochkl XapaKTEPU3yeT BIAXHOCTbh BO3AyXa, TakK
KAaK OHA MO3BOJIIET ONPEACIINTh NapUHAIBHOE JABIICHUE BOASIHOTO Napa U OTHOCUTEIIbHYIO
BIIA’KHOCTb.

BrnaxxHocTh BO3MyXa HW3MEpSETCS C TMOMOIIBIO THUTPOMETPOB (rped. ¥ ypog —
BJIQXKHBIN) U MICUXPOMETPOB (VGTPOG — X0NOAHbIN). CyIIECTBYIOT JUCTAHIITMOHHBIE METOIBI
ONPEACIICHUS BJIAXHOCTHU BO3[yXa, MCIOIB3YIOIIME JIA3€PHBIE W PATUOMETPUUYECCKUE
npuOOpbl. DTU METOAbI TO3BOJSIOT MPOU3BOJUTHL H3MEPEHHS ¢ OopTa camoieTa Hu
METEOPOJOTUYECKUX CITYTHUKOB 3eMJIM. B NHCTAHIIMOHHBIX MCUXPOMETPAX UCIOIB3YIOTCA
TEPMOMETPHl  CONPOTUBJICHHS,  TEPMHUCTOpPhL,  Tepmomapsl. B OpeHOyprckom
roCyJlapCTBEHHOM YyHHUBepcutere B «MHCTUTYyT€ MUKpPO- W HAHOTEXHOJIOTHMW» BEMYTCS
UCCIIEAOBAaHUS IO CO3[JaHUI0 OYE€Hb TOYHOIO JAaTYMKA BIAXKHOCTH. J[aTUMK OCHOBaH Ha
onTu4eckux cpoicTBax moiiekyn JJHK, crmocoOHbIX Moromars BOJSIHBIC ITaphl B BO3IYXE.
PaccMoTrpum kinaccudeckre METOIbI ONIPEAEIEHUS BJAXKHOCTH BO31yXa.

2 Onpeue.ﬂenne OTHOCHUTEJIbHOM BJIA’KHOCTH € MOMOIIbI0 MICUXPOMETPOB

Ilcuxpomemp Aecycma COCTOWUT U3 JIBYX TEPMOMETPOB, MOMEIICHHBIX HA OJHOM LIUTKE.
bannonyuk ogHOTO M3 TEPMOMETPOB OOBs3aH OATHUCTOM, KOHEI[ KOTOPOTO IMOTPYXEH B
CTakaH4YUK ¢ BoAoi. CyXoil TEPMOMETP MOKA3bIBAET KOMHATHYIO TEMIIEPATYPY.

bnaronapss ucnapenuto BoJbl ¢ Oarucra, OOJEraromero OalJOHYMK, TaK Ha3bIBAEMOTO
«BIIAXKHOTO TEPMOMETpa», MOCJIEIHUN TOKAa3bIBAET TeMIlepaTypy Oojee HH3KYl0, 4YeM
COCENHUN CyXoil TepMoMeTp. YUeM MeHbIlIe BIAXKHOCTh OKPY KAlOLIEr0 BO3/1yXa, TEM
WHTEHCUBHEE UCIIAPEHUE U TEM HHKE MOKA3aHUE BIAXKHOTO TepMoMeTpa. OTMETKH 1O ABYM
TEPMOMETPaM JAIOT PA3HOCTh TEMIIEPATYP, KOTOPAsl U XAPAKTEPU3YET BIAXKHOCTH BO3yXa.
Jlnst  ompeneneHuss OTHOCUTEIBHOM BIAXHOCTH BO3JAyXa IOJIB3YIOTCS — TaOnuiamMu
MICUXPOMETPUUECKOU pa3HOCTH. [10 pa3HOCTH MOKa3aHU CyXOT0O U BIAXXHOTO TEPMOMETPOB



OTBICKMBAIOT UCKOMOE 3Hau€HUE f. 3Hasi OTHOCUTEIIbHYIO BJIAXKHOCTh, MOXKHO OIPEACIUTh U
abcommoTHY10. [Tpu n3BECTHON OTHOCUTEIHLHOMN BIAXKHOCTH a0COJIFOTHAS BJIAXKHOCTh paBHa!

H):
b [P (&)
100%
3uauenne P @Y naxonar mo Tabnmie 3HaueHni (mpunoxenue 1).
H
Acnupayuonnwiti ncuxpomemp Accmana COCTOUT U3 JBYX TEPMOMETPOB, YKPEIUIEHHBIX HA
OJTHOM INITaTHBE. BalJIOHYMK OJHOTO M3 TEPMOMETPOB OOBs3aH OATHUCTOM, KOHEIl KOTOPOTO
MOTPY>KEH B CTAaKaHUYMK C BOJOW. B BepXHEH YacTHW IITAaTUBA HUMEETCS BEHTHISTOP,
MPUBOAMMBII BO Bpall€HUE YACOBBIM MEXAHW3MOM, KOTOPBIM 3aBOJIUTCS KIKOYOM, MpPH
yCTaHOBHMBIIEMCS pexume ucnapeHus. Korma temmneparypa BIIa)KHOTO TEPMOMETPA TOXKE
YCTaHOBUTCS, IpUX0J] Teruia (J) u3BHE Oy/leT paBeH pacxoay Temia (> Ha HCTIapeHUe BOBI C
MOBEpXHOCTH TepMoMeTpa. Toraa o 3akony Herorona-Pruxmana nmeem:
a - -
Q1:ta -t - 513(5)

rne (¢t — t) — HaOmomaemasi pa3HOCTh TeMmIlepaTyp, Si — IMOBEPXHOCTh OaUIOHYMKA
TepMoMeTpa (BIaXKHOT0), & — k03 UIIMEHT MPONOPIUOHAIIBHOCTH.
CkopoCTh HUCHapeHusi BOJBI C OXJIQXKJAOIEH  MOBEPXHOCTU BJIQJKHOTO

TepMOMETpa (Macca BObI, UCTIAPSIIONIASICRBLAUHPILY BPEMEHH )
S, P @9 —P

g ,(6)

M~

rae S> — IUIOWIa/lb MCMApAOUIEd MOBEPXHOCTH, P — ympyrocts mapoB, HAaXOISAILIUXCS B

Bo3ayxe, P ““° _ yOpyrocTh HACBILEHHBIX NAPOB IPH TEMIEPATYyPEe BJIAKHOTO
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3nech A° — MOCTOSHHAS, KOTOPask B 3HAUMTEIBLHOM MEpe 3aBHCHT OT CKOPOCTH ABHKEHMS
BO3/[yXa U MO3TOMY JUIsl BCSKOTO MCUXPOMETPA ONPEIENSIETCS OTIAENIBHO.

Boipaxkenne (9) HOCUT Ha3BaHUE TNICUXPOMETpUUYECKOM (GopMyabl. OOBIYHO BIIAXKHBIM
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOKHO ObLIO cuuTarh S1=S,. Torma

&
— =
4 == (1)

B Takom ciywyae 3aBUCMMOCTh KOd(puimeHTa A OT CKOPOCTH OOTEKaHUs BO3AYXOM
pe3epByapoB TEPMOMETPOB IPEJICTABIIEHA HA PUCYHKE.
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u S oow

PucyHnok 1 — 3aBUCUMOCTB BETHYUHBI A OT CKOPOCTHU TIPOXOXKIEHUS BO3TyXa
yepes npudop

CKopoCTh BO3YIIHOTO MOTOKA, CO3/1aBAEMOr0 MPYKUHHBIM acClIMparopoM (BEHTHJIATOPOM),
00BIYHO cocTaBisgeT (2-2,5) m/c.

[Ipn moMomM Kiro4a 3aBOJIAT YACOBOM MEXaHU3M JI0 Mpeleia M MOoclie YCTAaHOBJICHHS
mpoliecca MCHapeHHs OTCUMTHIBAIOT TEMIIeparypy Ha o00oux TepMoMerpax (¢ u ).
Benuuunesl P, OGepyT u3 rncuxoMeTpudeckux TaOomuil. Pg..,. ompenesnsior mo OGapomerpy.
3nauenue A paccuutbiBaercs no dopmyne (10). [Jdns onpenenenust A Benuuuny P cnegyer
B35ITh U3 JAHHBIX U3MEPEHUN ICUXPOMETPOM ABryCTa.

Acnupayuonnwiii ncuxpomemp Accmana MB-4M

Pabora nmcuxpomerpa Accmana MB-4M ocHoBaHa Ha 3aBUCHUMOCTH PA3HOCTH TEMIIEpPaTyp
CYyXOr0 ¥ CMOYEHHOI'O TEPMOMETPOB OT BIAKHOCTH OKpYKaromero Boszayxa. Ilcuxpomerp
COCTOUT M3 JBYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CHEIUATLHOMN
olnpaBe, M AacCHUpPAallMOHHOM ToNOBKM. OmnpaBa mnpeacTaBisieT co0od  TpYOKYy,



pa3IBanBAIONIYIOCS KHU3Y, C 3alIMTHON TUIeHKOU. K HIbKHEHW pa3aBOeHHOM YacTH TPYOKH C
NOMOUIBI0  TUIACTMACCOBBIX ~ BTYJIOK MPHUKPEIUIEHbl JIBa MarpyOka, SBISIOLIUXCS
paaualMoOHHON 3alllUTON pe3epByapoB TEPMOMETPOB. BepxHuil KoHel TpyOKH COEIUHEH C
acnupaTopoM. AcMpanoHHas IoJ0BKa COCTOUT U3 3aBOJHOIO MEXAHM3Ma M BEHTWIIATOPA,
KOTOpBIE 3aKpbIThI KojnakoM. [IpykuHa 3aBoiHOr0 MexaHu3ma rncuxpomerpa Accmana MB-
4M 3zaBoautcsa kimodoMm. Ilpu BpalieHHH BEHTHISATOpA, B IMPUOOpP BCAChIBAETCS BO3AYX,
KOTOPBIA 00TEKaeT pe3epByapbl TEPMOMETPOB U MPOXOAUT MO BO3AYXOIPOBOIHOM TpyOKe K
BEHTWJIATOPY M BbIOpAchIBa€TCS HapyXKy 4yepe3 Mpope3u B acnuparopHoil ronoBke. Cyxoi
TEpMOMETp OyIeT IOKa3blBaTh TEMIEPATYpy BO3AyXa, a II0Ka3aHUS CMOYEHHOI'O
TepMOMeTpa OyayT MEHbIIE M3-32 OXJAXACHHS, BBI3BAHHOIO HCHAPEHUEM BOIBI C
NOBEpPXHOCTU OartucTta oOneraromero OauIOHYUK TepMomeTpa. [l  onpeneneHus
BJIQKHOCTH [0 TIOKa3aHUSIM CYXOr0 M  BIQXKHOIO TEPMOMETPOB  HCIOJIb3YIOT
NICUXPOMETPUUECKUE TAOIULIBI.

JUia  omnpeneneHuss aOCOMIOTHOW BIAXKHOCTHM HEOOXOOUMO UCIOJIb30BaTh 3HAYEHUs
arMoc(hepHOTo AABJIEHUS, KOTOPOE U3MEPSIETCSl 0apOMETPOM.

bapomemp-anepouo

bapomerp sBisiercss mTpuOOpPOM HENPEPHIBHOIO JEHUCTBUS, TpEAHA3HAYCHHBIM IS
OPUEHTUPOBAHHBIX HAONIOACHUN B MOMEILEHUAX 3a U3MEHEHHEM aTMOC(HEPHOro JaBlICHUS
B reorpaduuecKkux paiioHax, pacmoyiokeHHbIX He Bbiie 300 METpOB HajJ ypOBHEM MODS.
bapometp mpencrabiser co0Oil MEXaHWYECKHA CTPEJIOYHBIH MpUOOp, padOTAromIMil OT
BO3/CUCTBUA aTMOC(HEpPHOrO JaBJICHUS Ha AHEPOUIHBIM UYyBCTBUTEIBHBIM 37IeMEeHT. B
KOHCTPYKLIHH OapomeTpa MpeayCMOTPEH OMMETAINTMYECKH (COCTOAIMN U3 3 METaJlIOB)
CTPEJIOYHBIM TEPMOMETP, HM3MEPSIOIINAN Temueparypy Bo3ayxa. Jluama3oH wW3MepeHuin
nasneHust ot 695 no 805 mm. pt. ct. (0T 0,927 o 0,1073 MIla).

Jlnst onpezneneHust XapakTepa U3MEHEHHUs JaBJIeHUs (PUKCUPYIOIIAACs 30JI0THUCTasi CTpEsKa
coBMmelaercss (Ipu TIOMOIIM PYYKH, pACIOJIOKEHHOM Ha CTpelike OapomeTpa) ¢
IIOKA3bIBAIOIIEN YEPHOM CTpenkod. JlaHHOE HOEUCTBUE CIENYET BBIIOIHATH TOJBKO C
paspenieHus mpenogaBaresis Wil HHxeHepa saboparopun!

DNeKmpOoHHbIL 0AMUUK BLAHCHOCTIU U MeMNepamypbl

DNEeKTPOHHBIH JaT4YMK BIAKHOCTH M TEMIIEPATyphl BBIMOJIHEH Ha OCHOBE ITU(POBOTO
naturnka DHT11. DHT11 - sT0 1tud)poBoii AaTYMK BIQKHOCTH U TEMIIEPATYPhl, COCTOSIITUN
U3 TEPMHUCTOpPA U €MKOCTHOTO JIaTYMKa BIAKHOCTU. Tarke matduk comepkuT B cedbe ALIII
JUIs TpeoOpa3oBaHusl aHAJIIOTOBBIX 3HAUCHHUM BIAXKHOCTH W TeMmmeparypbl. st paboThl C
naturkoM DHT11 ucnonb3yercss Arduino 6ubnuoreka DHT. [l TouHOCTH omnpeneneHus
OTHOCHUTEJILHOM BJIAXKHOCTH BO3/yXa, MOKa3aHus Mpubopa HEOOXOJUMO CHUMATh, KOT/a OH
npopadotan He MeHee 10 MuUHYT. UTOOBI BBIKIIOUUTH DJEKTPOHHBIA JATYMK BIIAYKHOCTH
JIOCTaTOYHO BBITAIIUTH €0 BUJIKY U3 AJIEKTPUYECKON CETH.



1 Ilopsinok BbImOJIHEHHSI PpadOThI

Yacts 1. OnpeaeneHHe OTHOCHUTEJIBbHOM )41 a0COJIFOTHOM BJIAXKHOCTH
BO3ayXa € IIOMOIIBIO IICUXPOMETpaA ABFYCTa

Haueptute Tabmuiy 1
Tabnuma 1 — 3Haduenusi, MOydeHHBIE C TTIOMOIIBIO IICUXpoMeTpa ABrycra

teyx, °C tenaoxe, °C | f, % (cyx) P, Ila p, ke/m’
P. ,lla

Onpenenute TEMIEPATYPY CYXOIO fex U BIAKHOTO fianc TEpMOMETpA. [I0Ka3aHus 3aHECUTE B
tabiuny 1. Temneparypy OKpyIJISIATE 10 LENbIX YHACET.

Hcrnonb3yss MNCUXOMETPUYECKYIO TaOlMIly, pACIONOKEHHYI0 Ha CTEHAe, Hailaure
OTHOCUTEJIbHYIO BIQXHOCTb f. J{JI1 3TOr0 paccuuTaiiTe pa3HOCTh TEMIEPATYp BIAXKHOTO U
CYXOTO0 TEPMOMETPOB (Leyx - Lorang. I10KA3aHUA 3aHECUTE B TAOIHITY 1.

Vcnonb3ys npuiokeHne A, HaliIuTe JaBjIeHUe HACHILIEHHBIX napos Py, @Y

JUIsl TeMIIepaTyphl cyxoro repmometpa. [lokasanus 3anecure B Tabauiyy 1.

Hcnonwiys popmyiy (4) paccuurtaiite abCOMIOTHYIO BIAKHOCT Bo3ayxa P, I1a. [Tokazanus
3aHecuTe B Tabnuy 1.

. PaccunTaiitTe aGCOMIOTHYIO BIQXHOCTH BO3AyXa p B Kr/M°. Jlns storo u3 ypaHenus (1)
BBIPA3UTE IUNIOTHOCTD:

P (12)
R TonR,

= |

< 3

ﬁ .
P
p = = T_ .
cyx
rae Ry =461,5 JIx/(kr-K) — yHuBepcanbpHas Ta30Basi OCTOSHHAS JUIsI BOJSHOTO Mapa;
Topx =t + 273,15 — TEMIIEpATypa CyXOro TepMoMeTpa (B KEIbLBUHAX ).

Yacts 2. Onpenenenue OTHOCUTEIBHOU U a0COTIOTHOM BIIQXKHOCTH
BO3JIyXa ¢ MOMOIIBIO ncuxpomeTpa Accmana MB-4M

Haueprtute Tabnuiyy 2

Tabnuia 2 — 3HadueHusl, MOIyYeHHBIE C MOMOIBIO ncuxpomerpa Accmana MB-4M

teyx, tenasc, |f, % | (61adxc) Puw, Ila | P, I1a | p, xe/m’
°C °C P, ,lla




Onpenenute TeMIeparypy CyXoro TepMOMeETpa f... [loka3aHus 3aHecute B Tabiuiy 2.
TeMmrieparypy OKpyIJISIMTE 10 LIEJIBIX YUCEIL.

[lepen BbIMIOJIHEHWEM JAHHOW 4YacTu J1a0OpaTOpHOM palOThl, YTOUYHUTE Yy HHXKEHEpa
Jaboparopuyl WM TpernojiaBareis, roToBa JU YCTAaHOBKAa K IMPOBEICHHUIO J1abOpaToOpHBIX
uccienoBanuii. Korma naboparopHasi ycTaHOBKa rotoBa K padoTe, 3aBelUTE MPYKUHHBIM
MEXaHU3M BEHTWJISITOpa ¢ MOMOINBIO Kitoya (IouTd a0 mpezena). Oxugaite oCTaHOBKHU
BEHTUJISATOPA.

Korga BEHTWISATOP OCTaHOBWIICS, ONPEACIIMTE TEMIIEPATYPy BIIAXKHOIO TEPMOMETPA e
[Tokazanue 3anecute B Tabnuily 2. Temneparypy OKpyIJIsiUTE 0 LEJIbIX YHCEN.

Ucnonw3yst rpaduk U3  OpwiokeHus b, ompeaenuTe BEIMYMHY  OTHOCUTEIIBHOMN
BJIQXXHOCTH Bo31yxa. [lokazanue 3anecure B Tadnuity 2.

OnpenenuTe BEIMYMHY aTMOC(EPHOrO AaBICHHS B MacKajsx, UCMoib3ysa Oapomerp (760
MM. pT. cT. = 101 325 I1a).

Hcnone3ys npunoxkeHue 1, HAMAUTE NABJIECHUE HACBILICHHBIX IAPOB I TEMIIEPaTyphbl
BraxxHoro P, ““ tepmomerpa. ITokazanus 3aHecuTe B Tabmuiy 2.

[Ipeobpazys ¢popmyinsl (9) u (11), moayunm dhopmymny ajis abCOTOTHON BIaKHOCTH BO3TyXa
B MMACKaJIAX:

PP - - P -
P :PH(MGM)_A.RmM tcyx_ta/lam (13)

B nannoit na6oparoproii pabore kodp(UUUEHT A IpUHMMAET 3Ha4eHUE paBHOE 6,62-10

°C. Ilokazanue 3aHecHUTE B TAOIHUITY 2.
Paccunraiite aGCOMIOTHYIO BIAXKHOCTL BO3AyXa p B KI/M° ¢ momompio (opmymsl (12).
[TokazaHue 3aHeCUTE B TaOIHITY 2.

Yacts 3. Onpez[eneHHe OTHOCHUTEJIbHOM BJIQYKHOCTH BO3/1yxa C IMOMOINBIO JJICKTPOHHOI'O
JaTdyHhKa BJIAXKHOCTHU

. BxirrounTe 3neKTpOHHBIN TaTUYHUK BJIAKHOCTH.

. Onpenenute 3HaYE€HWE OTHOCUTEIBHON BIIAYKHOCTH BO3/IyXa.

JInst paGoThI C AIEKTPOHHBIM JTaTYMKOM BJIAYKHOCTHU HEOOXOAMMO BKJIIOYUTH BUJIKY JlaTYMKa
B DJIGKTPUYECKYIO ceTh. Ha skpaHe aucruiess BbICBETATCS JBa cooOuieHus. [IpuBenem
puMep COOOIICHMI:

Temperature: 28 C — 03Hauaet, YTo TeMIeparypa B moMeleHnu cocrapisier 28 °C;
Humidity: 18% — o3Ha4aeT, 4TO OTHOCHUTEJIbHAS BIAQKHOCTh B TIOMEIICHUU COCTaBISICT 18
%.

. BBIKITIOYHTE AIEKTPOHHBIN JATYUK BIAKHOCTH.



Yacte 4. CpaBHUTENbHBIA aHAIU3 BETUYMH OTHOCUTENIBHOW M aOCOIIOTHOM BIIAYKHOCTHU
BO3/yXa

JInsi CpaBHUTENIBHOTO aHAJIN3a 3HAYEHU OTHOCHUTEIBHOM BIAKHOCTH BO3yXa, MOJTYYEHHBIX
C TIOMONIBIO Pa3HBIX MPUOOPOB, HEOOXOAMMO HAHECTH MOTYyUYECHHbIE 3HAYEHUS HA YUCIIOBYIO
OCh C YYETOM JIOBEPUTEJIBHOIO UHTEpBaja. JJis Tpex UCmoiab3yeMbIXx TPUOOPOB M3BECTHBI
3HaYeHUs AOCOJIOTHON OIIMOKKM OTHOCUTEIHHOW BJIAKHOCTH BO3AyXa, MOITy4yaeMoOil B
pe3ynbrare 3KcnepuMeHToB. OHU COCTaBISIOT:

tst ncuxpomempa Aseycma Af = 7%
TUISL ACNUpayuoHno2o ncuxpomempa Accmana Af = 6%
TUISL 9/leKMPOHHO020 damyuuka enaxchocmu Af = 5%

Pe3ynpTupytoilee 3Ha4€HUE OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXa MOJIyYHMM Ha MEPECECUYECHUN
JIOBEPUTEIBLHBIX HHTEPBAJIOB JIJISI TPEX MPUOOPOB.

B ciydae ecnu 10BEpUTENbHBIE UHTEPBAJIBI HE MEPECEKAIOTCS, PE3YJIBTUPYIOLIEE 3HAYEHNE
OTHOCHUTEIHHOM BIAXKHOCTH BO3yXa HAXOIUM KaK cpeiHee apudmeTrnieckoe noka3aHuil ot
TpeX MpuOOPOB.

PesynbTupytoimiee 3HaueHHe aOCOMIOTHOM BIAXHOCTH BO3AyXa HAWTH Kak cpeaHee
apuQMETUIECKOE I 3HAUYCHUM, TMOTYYEHHBIX C TIOMOIIBIO TCHXpPOMETpa ABrycTa H
aCIUpalMOHHOIO IICUXpoMeTpa AccmaHa.

Ipumep:

[IycTe, B pe3ynbrare H3MEPEHUNM OTHOCHUTEJIIBHOM BIIAXKHOCTH BO3JyXa, ICHXPOMETP
ABrycra onpeaenui ero paBHbiM f = 35%, acniupanmoHHblid ncuxpoMerp Accmana f= 31%,
a 3JIEKTPOHHBIN JaTYUK BIaXHOCTH f = 29 %. HaneceM 3TH 3Hau€HHUs HA YHCIOBYIO OCh C
Y4ETOM BEJIMUUHBI a0COFOTHOM OMMUOKHU (PUCYHOK 2):

4L
9" 731 35 £ %

PucyHok 2 — CpaBHUTENBHBIN aHATIU3 BEJIMYUH OTHOCHUTEIIBHON BIIAJKHOCTH BO3yXa

N3 1monyd4eHHOro puCyHKa BHJHO, YTO 3HAYEHUE OTHOCUTEIIbHOM BIIAXXHOCTU BO3AyXa

coctabiset f = 31+3%.
Yacte 5*. OnpeneneHue 3HaYCHUS TOYKH POCHI B IIOMEIIICHUH

Hcnonb3ys BEIMYMHY OTHOCHUTEJBHOM BIIAXKHOCTH BO3AyXa, IOJYYEHHYIO B 4YacTu 4,
OMpEJETUTE TOUYKY pOCHl B IMOMELIEHUH. [l 3TOro BOCHONB3YHTECH TaOIUIICH B



NPWIOKCHNH B, TIpW 3TOM HWCHONB3YHTE CpeaHee 3HAUYCHWE OTHOCHUTEIHLHOHN BIIAXHOCTH
BO3lyxa (OKpymisisi B OOJBIIYI0 CTOPOHY) M TIOKa3aHUE TEPMOMETpPa B AJICKTPOHHOM
JATYMKE BJIAYKHOCTH.

3anuimTe BRIBOJ IO Beel T1abopaTopHOi padorTe.



B civyae JUCTAHITMOHHOTO O0Y4YeHHUs HeoO0X0IMMO BBIIIOJIHUTH
BUPTYAJIBHYIO JTa00PATOPHYIO Pa0OTY.

Bupmyanvnwiii Ilcuxpomemp As2ycma

Jns  BhIMONHEHWs  J1aboparopHOM  pa®OThl  MepedauTe HAa  JIAaHHBIA  CauT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BaMu pacmonoKeH CTEHJ, KOTOPBIA COCTOMT M3 JIByX TEPMOMETPOB (CyXOro u
BJIQXKHOTO), MYJIBTA YIPABICHUS U MICUXPOMETPUIECKOM TaONHIIBI (PUCYHOK 3).

Cyxoh Tepmometp | | BAGXHbIM TepmomeTp HabnwogeHue 3a oxnaxaeHvemM Boab!
= R ) a7 c npu ee ucrnapeHun u onpeneneHue
BNaXHOCTW BO3QyXa

i
= 100 Tlok arama PaxnocTi I CYXOTo W 0 TepMoneTpa, “C
=% wpuo. [0 ] 1[2[3[a]s[e]7]s]>
= 20 MeTpa, “C OTHOCHTE AN REEHOCTE, 90
? 15 100 92 [ 80 | 71 [ 61 | 52 [ 44 [ 36 [27 ] 20
=10 16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30| 22
E= 50 17 100 | 0 | 81 | 72 | 64 58 | 47 | 30 |32 |24
= 18 100 | 91 | 852 | 73 | 65 | 56 | 49 | 41 | 34 | 27
= 50 19 T 100 o1 | 82 | 74 | 65 | sa | s0 | 43 | 35 | 29
E. 40 20 || e | 83 | 74 | 66 | s0 | =1 | 44 |37 | 30
%__ 21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39 | 32
= 30 22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
= 20 23 100 92 | 84 | 76 | 69 | 61 | 55 | 48 |42 | 36
= 24 100 92 | 84 | 77 | & | 62 | 56 | 49 | 43 | 37
ET 10 25 100 92 | 84 | 77 | 70 | 63 | 57 | %0 | 44 | 38
= o 26 100 92 | 85 | 78 | 71 | 64 | 58 | 51 | 46 | 40
i Ml 27 el es 78 1 [w [s8 [@ [47 [
= i 28 100 93 | 85 | 78 | 72 | 65 | %0 | 53 | 48 | 42
= : 29 100 | 93 | 86 | 79 | 72 | 65 | 59 | 54 | 49 | 43
1~ 30 100| 93 | 86 | 79 | 73 | 66 | o0 | 55 | 50 | 44
/) 2] L

MNouxpomeTpUIeCras

Tabamug
naysa c6poc

Pucynox 3 — Crenj BupTyanbHOU 1a00paTopHON pabOTHI
Jnst  akTuBanuMy TaOMUIBI  YCTAHOBHTE TaJIOUKYy B MyHKTE
«IIcuxpomerpuueckas TabIUIA.

Xoo pabomeul
. Haueptute Tabnuiy
Tabnuna 3 — 3HaueHusl, MOIyYEHHbIE C TOMOIBIO IICUXpOMeTpa ABrycra

teyx, °C tenaoc, °C | f, % (cyx) P, Ila p, ke/m’
P. , Ila

. CHMMHTE MOKa3aHUs C CYXOr0 TEPMOMETPA fep.
. B mynbre ynpasienust Haxxmute kHonky «Ilyck». OOparure BHUMaHuE, YTO TeMIlepaTrypa
Ha BIQXKHOM TEPMOMETpPE Havaa rnajaTh!


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

3. Korga TeMmmneparypa Ha BIIQXKHOM TEPMOMETPE IMEPECTAHET M3MEHATHCA — CHUMUTE
MMOKA3aHUE YCTAHOBUBIIEHCS TEMIEPATYPHI fegne. IHAYCHUE, TOJYUYCHHOE Ha IYJIBTE
yIpaBjeHUE HE YUUTHIBATh.



. Ucmonp3ys mcUXpoMeTpUYECKyr0  TaOiMIly, HAWJAWTE  OTHOCHUTEIBHYIO BIIAKHOCTH
BO31yXa f.

. PaccumTaiite abcomoTHYI0 BIQKHOCTh BO3AyxXa, HCMoNb3ys Gopmyny (4). HMcmombsys
IpUIIOKEHUE 1, HaliuTe NaBlIeHKe HACBILEHHbIX TapoB P, @Y

JUTS TEMTIEPATYPBI CYXOTO TEPMOMETpA.

KonTpoabHbIE BONIPOCHI

. Uro Ha3bpiBaeTcs aOCOJIOTHOM M OTHOCHUTEILHON BIIAXHOCTHIO? VYKa3zaThb €QUHHUILI HX
M3MEPEHUM.

. UTo Ha3bIBa€TCs HACBIIIEHHBIM IAPOM, TOUKOW POCHI?

. Uto mpencTaBisioT coOoil Takue MpUOOpBI, KaK MCUXPOMETP ABrycTa, acCHUpPaIlMOHHbBIN
NICUXpoMeTp AccMaHa, bapomeTp.

. Kak BBIUHMCINUTP OTHOCHUTEIBHYIO M aOCOJIOTHYIO BIQXKHOCTH BO3JyXa C TOMOIIBIO
ncuxpometpa ABrycra?



[Ipunoxenne A
(cpaBouHOE)

eJICHWE HachBIIIeHHOro napa Boaks! 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 42455
31 4,4953
32 47578
33 5,0335
34 5,3229
35 5,6267
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OnpeneneHue  OTHOCUTENIBHOM  BIAXKHOCTM MO  TICUXPOMETPUYECKOMY  Tpaduky
BBIPAKEHHBIE B IPOLIEHTAX (MOIYYEHHBIE 3HAUECHUS OKPYIIIATh B MEHBIIYIO CTOPOHY).

1. mo BCPTHUKAJIBHBIM JIMHUAM OTMCUYAIOTCS ITOKAa3aHUS CYXOro TCpMOMCTPA,
110 HAKJIIOHHBIM JIMHUAM OTMCYAIOTCA ITIOKA3aHHA BJIAXKHOI'O TCPMOMCTPA,

2.

IMPOU3BOAUTCA B CIACAYIOIICM ITOPAIAKEC:

IIpunoxenue b
3. Ha TIIEpeceYeHUM HSTHX JIMHUM [OJIy4arOT 3HAYEHUS OTHOCHUTEJIBHOM BIIAXHOCTH,



ITpunoxenue B

(cipaBOUYHOE)

Tabnuna 115 onpeiesIeHust TOYKU POCHI

BJIQKHO

CTh 40 |45 |50 |55 |60 |65 |70 |75 |80 |85 |90 |95

% IN% % [% |[% [% |[% |% |[% |[% |% |% |%

TEeMITIEp

arypa

°C

-5 - - - - - - - - - - - -5,6
15, |14, |12, |11, |10, {99 |9,1 |83 |7,6 |6,8 |62
3 04 |9 84 |83 |6 1 1 2 9 4

-4 - - - - - - - - - - - -4,6
14, |13, |11, |10, {9.8 |89 |81 |7,3 |6,6 |58 |52
4 1 93 |84 |9 9 1 4 2 9 4

-3 - - - - - - - - - -49 | - -3,6
13, |12, |10, 19,9 {89 |79 |7,1 |63 |56 4,2
42 |16 |98 |1 5 9 6 7 2 4

-2 - - - - - - - 54 |- -39 - -2,6
12, |11, |10, |89 |79 |7,0 [6,2 4,6 3.3
58 (22 (04 |8 5 4 1 2 4

-1 - - 9,1 - -7,0 | - - - - - - -1,6
11, |10, 7,9 6,0 {52 |44 [3,6 [2,9 |23
61 |28 8 9 1 3 6 4 4

0 - - - - - - - - 2,7 | - - -
10, 9,3 |81 |7,0 6,0 |51 |42 |34 1,9 | 1,3 {0,6
65 |4 6 5 6 4 6 6 6 4 2

1 - - - - - - 3,4 | - - - - 0,3
98 |85 |73 |62 |52 |42 25 11,8 1,0 104 |1
5 2 2 2 1 6 8 2 8 1

2 - - - - - - - - - - 0,5 [1,2
90 (7,7 |65 |53 |43 (34 (25|17 109 |02 |2 9
7 2 2 9 8 4 6 4 7 4

3 - - - - - - - - - 0,7 | 1,5 |22
82 |68 |56 (45 |35 |25 (1,6 {08 |0,0 (4 2 9
2 8 6 3 2 7 9 8 8

4 - - - - 2.7 |- - - 0,8 11,7 |25 |32
74 16,0 (4,8 |3,7 1,7 10,8 [0,0 |7 2 6
5 7 4 4 5 7 1




5 T T T T T09 [1,8 [2,6 [3.4 [42
6,6 |52 |40 (29 [1,8 109 (00 |4 |3 |8 |9 |6
6 |6 (3 |1 |7 |2 |1

6 - - - e - 109 [1,8 2.8 [3.6 [44 |52
58 |44 32 120 [1,0 |00 |4 |9 8 |8 |5
1 |5 [2 |8 |4 |8

7 - - - - o8 1,9 [2,8 3,7 [46 [54 |62
50 3,6 123 |12 (02 |7 5 |7 16 |7 |5
1 |4 |9 |5 |1

8 - e e e 8 2.8 3,8 147 [56 |64 |72
42 128 [1,5 104 |07 12 |6 |5 [7 |4 |6 |4
1 13 |6 |2 |2

9 - - 1o Jo4 |16 [2,7 138 [48 |57 [66 |74 |82
34 12010716 |6 |7 |2 |1 |4 |2 |5 |4
1 |2 |8

10 - - 100 (13 26 [3,7 147 [57 17,7 |76 [84 |92
26 |12 [8 |9 2 18 |7 |1 4 |3
2 |2

11 - - 109 [1,3 (35 [46 |57 [67 |76 [85 [9,4 |10,
1,8 104 (8 |2 |4 |8 |4 |4 |8 |8 |3 |23
3|2

12 = 04 [1,9 [32 [44 [56 |67 [7,7 |86 |95 |10, |11,
1,0 |4 5 |8 |3 1 |5 |6 |42 |22
4

13 - 13 128 [41 |54 |65 |76 [86 |96 |10, |11, |12,
0215 [2 [8 |2 |8 |6 |8 |2 |54 |41 |21
5

14 06 22 3,7 |51 [63 75 86 [9,6 |10, |11, |12, |13,
3 06 |6 |1 |6 [3 |2 |4 |59 |52 |4 |21

15 1,5 |3,1 [46 |60 [73 |84 [95 |10, |11, [12, |13, |14,
1 |7 |8 |4 8 |8 |6 |59 |5 |38 |21

16 24 140 [56 |69 [82 |94 [10, |11, |12, [ 13, |14, |15,
1 |8 7 |4 |3 |54 |57 |56 |48 |36 |2

17 33 (49 65 [7,9 (9.1 [10, |11, [12, [13, |14, |15, |16,
1 |9 |2 8 |37 |5 |54 [53 |46 |36 |19

18 42 159 [7.4 88 [10, |11, [12, |13, |14, |15, |16, |17,

4 |3 |12 |32 |46 |51 |5 |44 [34 |19

19 50 (68 83 9,7 [11, [12, [13, [14, [15, |16, |17, |18,
O |1 |6 |6 |06 |27 |42 |48 |47 |42 |32 |19

20 60 |7,7 192 |10, [12, |13, |14, [15, |16, [17, |18, |19,




2 8 69 |0 22 |38 |44 (44 |4 32 |18
21 6,9 (8,6 |10, |11, |12, |14, |15, |16, |17, |18, |19, |20,
2 2 62 |94 |17 |33 |4 41 |38 |3 18
22 76 (95 |11, |12, |13, |15, |16, |17, |18, |19, |20, |21,
9 2 12 (56 (88 |12 |28 |37 |38 |36 |3 6
23 8,6 |10, |12, |13, (14, |16, |17, |18, |19, |20, |21, |22,
8 43 |03 |48 |82 (07 |23 |34 (38 |34 |28 |15
24 95 (11, |12, |14, |15, |17, |18, |19, |20, |21, |22, |23,
7 34 194 (41 |76 |02 |19 |3 35 (32 |26 |15
25 10, |12, |13, |15, |16, |17, |19, |20, |21, |22, |23, |24,
46 |75 |86 |34 |7 97 |15 |26 |32 |3 24 | 14
26 11, |13, |14, |16, |17, |18, |20, |21, |22, |23, |24, |25,
35 (15 |78 |27 |64 |95 |11 |22 |29 (28 |22 |14
27 12, |14, |15, |17, |18, |19, |21, |22, |23, |24, |25, |26,
24 |05 |7 19 |57 |87 |06 |18 |26 |26 |22 |13
28 13, |14, |16, |18, |19, |20, |22, |23, |24, |25, |26, |27,
13 |95 |61 |11 |5 81 |01 |14 |23 |24 |2 12
29 14, |15, |17, |19, |20, |21, |22, |24, |25, |26, |27, |28,
02 |8 |52 (04 (44 |75 |96 |11 |2 22 |2 12
30 14, |16, |18, |19, |21, |22, |23, |25, |26, |27, |28, |29,
92 |77 |44 |97 |38 [69 |92 |08 (17 |2 18 |11
31 15, |17, |19, |20, |22, |23, |24, |26, |27, |28, |29, |30,
82 |68 [36 |9 32 |64 |8 |04 |14 |08 |16 |1
32 16, |18, |20, |21, [23, |24, |25, |27, |28, [29, |30, |31,
71 |58 |27 |83 |26 |59 |83 |0 11 |16 |16 |19
33 17, |19, |21, |22, |24, |25, |26, |27, {29, |30, |31, |32,
6 48 |18 |76 |2 54 |78 |97 |08 [14 |14 |19
34 18, (20, |22, |23, [25, |26, |27, |28, |30, |31, |32, |33,
49 |38 |1 68 |14 (49 |74 (94 |05 |12 |12 |08
35 19, |21, |23, |24, |26, |27, |28, |29, |31, |32, |33, |34,
38 |28 |02 |6 08 |64 |7 91 |02 |1 12 |08
Braxxkno |40 (45 [50 |55 |60 |65 |70 |75 |80 (85 [90 |95
CTh % % |% |% |[% [% |% |[% |[% |[% |% |[%
% /
TeMnep
atypa

°C




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

Kpurepun onieHku:

— Omnenka «5» CTaBUTHCA, €CIM YYaIIMICS BBIMOIHIET padoTy B MOJTHOM OOBEME C
COONIOIEHNEeM  HEOOXOJUMOM  TOCIENOBAaTeIbHOCTH  MPOBEJACHUS  ONBITOB |
U3MEPEHUN; CaMOCTOSITEJIbHOW ~ pallMOHAJIbBHO  MOHTUPYET  HEOOXOIHUMBbIE
000OpyI0OBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHSIX M PEXHMaX, 00CCIECUHBAIOIIIX
MOJIyYEHHE TMPABWIbHBIX PE3YJBTATOB M BBIBOJIOB; COONIONAET TpeOOBaHUS MpPABUI
0€30MacHOCTH TPyAa; B OTYETE MPABWIHHO U aKKypaTHO BBIMOJIHSIET BCE 3aIKCH,
TaOJIUIbI, PUCYHKH, YEPTEKH, TpadUKU, BEHIYUCICHUS;, MPABWIHHO BBIMOIHSIET aHAINU3
IIOIPELIHOCTEM.
— OueHka «4» CTaBUTCS, €CIU BBITIOJIHEHBI TPEOOBAaHUSI K OLICHKH «5», HO OBLIU
JOMyIIEHbl JIBa-TpU HeAodeTa, He Oornee OgHOM HerpyO0oil omuOKM U OZHOTO
HejoYeTa.
— Omenka «3» craBUTCS, €ciu paboTa BBHINOJHEHA HE IMOJHOCThIO, HO OO0BEM
BBITIOJTHEHHOM YaCTH TAaKOB, IMO3BOJISET MOMYUYUTh MPABUIILHBIE PE3YJIbTAThl U BBIBOIBI:
€CJIM B XOJIE TIPOBEICHUS OTBITA U U3MEPEHUN ObLTN JOMYIICHBI OMIHOKH.
— Ormenka «2» CTaBHUTCS, €cilu paboTa BHINIOJHEHA HE IMOJHOCTHI0O U 00BEM
BBITIOJTHEHHON dYacTH pabOT HE TMO3BOJAT ClejaTh NPaBWIHHBIX BBIBOAOB: €CIIH,
OTBITHI, UBMEPEHUSI, BEIYMCIICHUS, HAOIIOICHUS TPOU3BOAMINCH HEMTPABUIIBHO.
JlabGoparopHbie padoThI

JlaGoparopnas padora Ne 3
Onpenenenne NOBEPXHOCTHOTO HATSIZKEHUS KUIKOCTH.

Lenab 3aHATHSI: HAYyYUTHCA ONPENEIATh TMOBEPXHOCTHOE HATSDKEHHE BOJIBI
METO/IOM OTpPbIBA PAMKH.

Ilepen HauyajoM 3aHATHS HeOOXOAMMO 3HAThL: oOIpeaeieHue U (HopMymIy
MOBEPXHOCTHOTO HATsKEHUS BOJBI METOJIOM OTPBIBA PAMKH.

IMocsie 3aHATHSE  HEOOXONMMO  yMeTh:  ONPEACNATh  KOI(PPHUIIMEHT
MOBEPXHOCTHOTO HATSKEHHsI C  HCIOJb30BAHMEM (POPMYNIBI  TOBEPXHOCTHOTO
HATSHKCHHUSL.

Oo6opyroBanue: KOMIbIOTEP, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaepxanue u Teopus.



Y  BCSKOW  JKUIKOCTH —  CYIIECTBOBAHME CBOOOJHOW  IOBEPXHOCTH.
MoreKynsipHOE [NaBJIEHUE HANPABICHO BHYTPb KUIAKOCTH, NEPHEHIUKYISIPHO K
CBOOOJTHOM TTOBEPXHOCTH.

Cubl TOBEPXHOCTHOTO HATSKEHMsI B JIFOOOM TOYKE MOBEPXHOCTH HalpaBJIEHbI
[0 KacaTeJIbHOM K Hel M IO HOpMalId K JIIOOOMY 3JEMEHTY JIMHUHM, MBICIEHHO
IIPOBEJCHHOM Ha ITIOBEPXHOCTHU KUIKOCTH.

KoapduumeHnt mMmoBEpXHOCTHOrO  HATSKEHUs]  YMCICHHO  paBeH  CHIIe
MIOBEPXHOCTHOIO  HATSDKEHUS, JEWCTBYIOIIEH Ha €OUHULY JUIMHBI  JIMHHH,

pasesIoEl TOBEPXHOCTh HA YACTH: -z (1)

B cucreme CU ko3¢ HuLimeHT NOBEpXHOCTHOTO HATSXKEHUS « u3Mepsiercs B H/m.

Koa¢uumeHT moBepXHOCTHOTO HATSKEHUS 3aBUCUT OT IPUPOJBI )KUIKOCTH. A
3aBHCUT TaK)Xe OT TOrO, Kakas cpefa HaxXOJUTCS HaJ CBOOOJHOM MOBEPXHOCTBIO
KUIKOCTH. CIENCTBUEM CHJIBI TOBEPXHOCTHOTO HATSDKEHUsS, JCMCTBYIOIIEH Ha
€IMHMILY IUIOMAAM IIOBEPXHOCTHOIO CJIOS, SIBISIETCS MOJIEKYJISIPHOE JaBJICHHE.
KoapuumeHtT moBepXHOCTHOrO HATSKEHHUS MOXHO OIPENEIUTh MyTeM H3MEPEHUs
CHJIbI, KOTOPYIO HY>KHO TIPUJIOKHUTH MEPICHIUKYIIPHO K MOBEPXHOCTH KUIKOCTH JIJISt
OTpBIBa PA3JIMYHBIX TBEPBIX TEJI OT 3TOW MOBEpXHOCTH. Ecin cuia, neicTByomnas Ha
TEJI0, paBHA MO BEJIMYMHE CUJIE IOBEPXHOCTHOIO HATSKEHHUSI, TO TEJIO OTOPBETCS.

Opnum u3 cnoco0oB u3MepeHus KOA(p(UIHUEHTa G SBISETCS METOH OTpbhIBa
koJbla. Kosblio, M3roToBlIeHHOE U3 MaTepuaia, XOpOUIo CMauuBaeMOro JKUIKOCTBIO,
IPUBOAUTCS B CONPUKOCHOBEHHE C €€ IOBEPXHOCThIO. PaccMOTpUM KOJBIO C
BHEIIHUM JuaMeTpoM d; 1 BHYTpeHHMM JuameTpoM d,, Kacaromieecsi MOBEPXHOCTH
KUIKOCTHU. TosuHa Koea b .

[Ipy momHATHM KONbLA C IMOBEPXHOCTH MPOUCXOJUT pPa3pblB MOBEPXHOCTU
KUJKOCTH MO KPOMKaM KoJiblia. /[I1MHa rpaHuiibl epea OTPhIBOM KOJIbLA, [0 KOTOPOU
MIPOUCXOAMT Pa3pbIB NOBEPXHOCTHU, COCTABIISIET

L=nld + d)=nld +(d - B)=2ald - B=2x(d, + B 2)
H3MepI/ITB CUIly F, HeO6XOI[I/IMYIO AJIA OTPbIBA KOJIbIA, MOKHO IIO (bOpMy.He: e
3),
T7Ie ix — CpeaHee yITMHEHHE TIPYKUHBI B MOMEHT OTPBIBA KOJIBIIA.

[IpuHuunuaneHass CcXxeMa yCTAaHOBKM JUIsl OmnpeneneHus Kod3pguuueHTta
MOBEPXHOCTHOT'O HATSKEHUs M300pakeHa Ha puc. 1.



Puc. 1. Cxema ycTaHOBKHU

K npyxuHe nmoaBemmBaercss MeTaluinyeckoe Koublo. [lepen HadaioM KaJ10ro
OMbITA KOJIBIIO MPOTUPAIOT U MPOCYIINBAIOT. BpailleHneM BUHTA OMyCKaeM KOJIBIO J0
COMPUKOCHOBEHHUSI C TIOBEPXHOCTBIO XKHUAKOCTH, TIPH OTOM HYKHO CJIEIUTH, YTOOBI

KUJIKOCTH HE Kacalcs CTOJIMK /I Pa3HOBECOB, BIIMCAHHBIN B KOJIBIIO.
Mour x' elBF x' vico: X ¥ 7 elibre xv COE X Mon: X ¥ G gam- X ¥ G ypas wa Ypae X ¥ G B)M: x' Cnoc X ¥ G onep xwu
Vu-5 R - - . T T 'O nucanne YCTAHOBKH

& C | © mediadidaktikaru/m

i1 Cepenc @) PortableApps.com i 1
- - -

BHPTYaJIbHOMN

JJadopaTopHoi
padoThbI

MoR 0MaLLHAR CTPaHKLA
CTpatnupl caita
Moit npocpune
TekyLyni kypc =
OKCIepUMEHTAIbHAS
YYaCTHHKH TapameTpbl KOABLLO W MPYMHbI

k= 1Y) Hm YCTaHOBKa

di=| 50 |3 am

3Hadk

Obuee

2.01. Mposepka
3akoHa
W30TEpMHUYECKOMD
npovecca Boil

MpcacTaBjiCHA Ha

h= 2|y MM

4= B pucynke. B mpaBom

2.02. Mpoeepka
3aK0Ha M30GapHom Ac=| 0 |7 mm

B | HIOKHEM YOy  JaHa

2.03. Mposepka
3akona Lapna

; 1 IIaHCJIb <KHUAKOCTB», Ha
130X0HOI NpoLjecta XKnakocTs
o3 oo CRE - KOTOPOit MOHO
B s . ] BBIOpATh pon
YAENbHOR TENNoTE! =
MNABNEHNA NbJa - )I(I/II[KO CTH.

2.06. OnpepeneHie
TeMnepaTypHom

M vimssavenede )  IUUSSUSIUEGR

HAXOJIUTCS naHe b
«ImapaMeTphl MPY>KUHBI ¥ Konbllay. Ha Helt MOKHO MEHATh KOI(D(PHUIIUEHT KECTKOCTH
NpPYKUHBI, AHAMETP KOJblla M TONIIWHY KojbIla. HaBems Ha KONBIO W yIAepKUBas
MPaByI0 KHOTIKY MBIIIA MOYKHO IPUBECTH B JABYKEHUS KOJbIa. [lJis Toro, 9T00 mpuiditu
B HCXOJHOE TIOJIOKEHUS HEOOXOAMMO Ha)KaTh Ha KHONKY «cOpocy. Hcmonb3ys
MPENICTABICHHYI0 YCTAHOBKY, JOCTHTaeTcs IIeJib TOCTABICHHOW J1abopaTOpHOM
paboTHI.

I1naH BbINOJHEHUS PA0OTHI
1. TIlepefimute 1o  ccbuike https://www.youtube.com/watch?v=9pcaBm21J{8 u

MPOCMOTPUTE  BUICOYPOK KOTOPBIM TMOSCHUT, KakuM 00pa3oM TPOBOAMTCS
naboparopHasi paboTa B peaJIbHbIX YCIOBUSX.
2. Ilepeitaute no ccwuike http://mediadidaktika.ru/mod/page/view.php?id=346

U BBIIOJHANTE IIOCJICA0BAaTCIIBHOCTD )IeﬁCTBHfI, OIIMCAaHHBIX HUXC.



3ananue. Onpeodenenue no6epxXxHOCMHOZ0 HAMANCEHUS 600bl, MAC/IA, KEPOCUHA.

1. 3anmycTUTh BUPTYyaIbHBINA CTEH]

2. BoiOparb uccneayeMyro KUIKOCTh U3 TPEX BO3MOXKHBIX: BOJa, MACIIO, KEPOCHH.

3. VYcraHOBUTH MapaMeTphl KOJIbIIA U TPYXKUHBI: >KECTKOCTb kK, BHYTPEHHHI
TuaMeTp di, TOJIIMHY KOJIbIIA /1 (86100p OaHHBIX 8eIUUUH HA 8aule YCMOmpeHue)

4. Onpenenutsb JJIMHY TPAHUIIBI Pa3pbiBa IO OJJHOMY U3 PaBEHCTB B opmyrie (2)

5. IIpuBecTH KOJIBIIO B COMPUKOCHOBEHUE C KUIKOCThIO Ax = 0.

6. MemIeHHO MOAHMMATh KOJIBLO, NTPUAABas NPUPALICHUE CKATUI0 NPYyXKUHBI Ax 0.
3aukcupoBarh oka3aHue Ax B MOMEHT OTPbIBa KOJIbLIA.

7. Haxxats kHOTIKY «cOpocy. [Iponenars onbiT 3—5 pas.

8. PaccuuTarh CpenHIO CHITy YHPyTrOCTH, KOTOpasi B MOMEHT OTpbIBa KOJbIla PaBHA
CUJIE TOBEPXHOCTHOTO HaTshKeHUs 1o hopmyse (3)

9. Paccumnraiite K03(pPUIIMEHT TOBEPXHOCTHOTO HaTsKEHUS 10 popmyre (1).

10. Pe3ynbrarsl U3MEpEeHH 3aHECUTE B TAOJIUILLY (pacuemvl Hudxice 3anUCaAHbl OONHCHDbL
0053amebHO).

11. PaccunTaTrh NOTpeIHOCTDh U3MEPEHUM.

F|
Ne KUIKOCTD k9 dl) dz: h: AX) ax, L) d s Iy Ao 5| fos
/1 A HM |mMm |M |[M|M |[M |M i{ H/m | HwMm |HMm | %
1
2
3

12. ChopmynupoBaTh BBIBOIBI.

KoHTpoJibHbIE BOPOCHI

1. B kaKkyro CTOpOHY JAEHCTBYET CHJIa TOBEPXHOCTHOTO HATSKCHUS?

2. OOBSACHUTH SIBJIECHUE TOBEPXHOCTHOTO HATsLKeHHs. YUYTO Has3bIBaeTcs
K03 (PUITMEHTOM TOBEPXHOCTHOTO HATSXKCHUS ?

3. Kakue KOCBEHHBIE METO/IbI ONpEIEIICHHUS ko3 purmenTa
MOBEPXHOCTHOTO HaTskeHus Bol 3HaeTe, ux cytb?

4. OObsiCHUTE MOAHITHE U OIYyCKAHKE KUJIKOCTEH B KaMJUIAPHBIX TPyOKax,
MOYKHO JI OIIPEJENINUTD o , UCIIOJIb3Ys KallWJUIIpHbIE TPYOKH U Kak?

Kontponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:



— OmeHka «5» CTaBUTHCA, €CIIM yYalIUiCs BBITIOIHIET paboTy B MOJHOM 00BEME C
coOMofIcHHEeM  HEOOXOAMMOM  IMOCJIEIOBAaTEILHOCTH  IPOBEACHUS  OMBITOB U
U3MEpPEHU;  CaMOCTOSTCIIBHOW  paIllMOHAIbBHO  MOHTHPYET  HEOOXOIAMMbBIC
000pyI0OBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSIX M PEXKHUMAX, 00€CIEUUBAIOIINX
MOJIyYeHHE TMPaBUIBHBIX PE3yJIbTaTOB M BBIBOAOB; COONIOAAET TpeOOBaHUS MpPaBUII
0€30MacHOCTH TpyJa; B OTYETE NPABWIHBHO M AKKypaTHO BBITIOJNHAET BCE 3aIHCH,
TaOJIUIIBI, PUCYHKH, YEPTEKH, TPAPUKU, BEIYUCICHUS; MPABUILHO BBIOIHICT aHAIN3
MOrPELTHOCTEM.

— Omenka «4» CTaBUTCS, €CJIM BBIMOJHEHBI TPEOOBAHUSA K OIEHKH «5», HO OBLIN
JOMYIIEHbl JBa-TPU HEAOYeTa, He Oosee OnHOM HerpyOod OIMOKM U OJHOTO
He/oueTa.

— Omenka «3» cTaBUTCSA, €clii paboTa BBINOJHEHA HE TOJIHOCTBIO, HO OO0BEM
BBITIOJTHEHHOHM YaCTH TaKOB, ITO3BOJISET MOMYYHUTh MPABWIBLHBIC PE3YIBTAThl  BBIBOIBI:
€CJIM B XOJIE TIPOBEICHUS OTBITA U U3MEPECHUN OBLIN JAOIYIIICHBI OIITHOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBINOJHEHA HE TMOJHOCTBIO M 00BEeM
BBITIOJTHEHHOW 4YacTh pabOT HE MO3BOJAT CeNaTh MPAaBHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIOIEHUS POU3BOAMINCH HETIPABUIIBHO.

KonTpoabnas padora Ne 2
IIo pazneny «MouiekyJisspHasi pU3UKA U OCHOBbI TEPMOAMHAMUKH

1 BapuanT

1. I'a3 B konmnuectBe 1000 moneit npu nanennun 1 MIla umeer temneparypy 100° C.
Haiitu o0bem rasa.

2. Ilpu xakoit TemIiepaType CpeaHsiss KHHeTUUeCKas SHEPrus MOCTyNaTeIbHOTO
IBUKEHHS MOJIEKy ras3a paBHa 12,42-10-21 JIx.

3.UeMy paBHa BHYTPEHHSSI SHEPTHUS 5 MOJIb OJHOATOMHOTO T'a3a Mpu Temiieparype 27°
C?

4. I'azy nepeaano koymdectBo TemioTsl 300 J[k, €ero BHYTPEHHSISI SHEPrUs
yBenuuuiack Ha 200 /. Uemy, paBHa paboTa, COBEpIIICHHAs Ta30M?

5. TerioBO# IBUTATENb MOTYyYaeT OT HarpeBarels 3Hepruto, pasuyto 1000 JIx, u
otnaet xonoauiabHuKy 3Hepruto 800 J[x. Yemy pasen KIIJ[ remoBoro neurarens?

2 BapMaHT

1. Paccuuraiite TeMneparypy, Ip1 KOTOPOM HaxXoHATCs 2,5 MOJIb ra3a, 3aHUMAaroIero
00beM 1,66 1 1 Haxoasmierocs 1Mo aasjieHueM 2,5 MIla.

2. Ilpu Temneparype 27°C naBneHue rasza B 3akpbiToM cocyne 75 klla. Kakum O6ynet
JaBJeHuu rpu temmneparype -13°C?

3. KakoBa BHyTpeHHs1s 3Heprusi aprona Maccoit 200 r nmpu temneparype 17°C?
(MomnspHas macca aprona 40 r/mMoJb)



4. Onpenenuth BHYTPEHHIOI SHEPTHUIO0 OTHOATOMHOT'O UAEAIBHOTO Ta3a €Clv OH
nostyuus koaudectBo TeroTel 1000 [x u coBepmi npu stom padoty 400 Jx.

5. TenyioBo# ABUTATENb 3a IMKII MOJIy4aeT OT HarpeBaress sHepruto, pasayto 1000
JIx, u otnaet xonoauibHUKY sHepruto 700 J[x. Yemy paen KII/] TermioBoro
JIBUTATENS?

3 BapuaHT

1. B 6ammone oobemom 100 11 HaxoguTes 2 T Kucaopoaa npu remmneparype 47°C.
KaxoBo maBnenue ra3a B 6amuione? (MossipHas Macca Kuciaoposa 32 1/Moiib)

2. OnpenenuTth CPeHIOI KHHETUYECKYIO SHEPTHUIO MOCTYNATEIbHOTO ABUKEHUS
MoueKkya ra3a mpu 17°C.

3. KakoBa BHyTpeHHsIs 3HEprust 10 Mob OJHOATOMHOIO MAEaBHOTO ra3za npu 127°C?
4. Tlpu coobnieHnu razy KojmuecTBa TermioTel 6M /K OH paciiupuics U COBEPIIIII
paboty 2 M/xx. HalimuTe n3aMeHeHn BHYTPEHHEN SHEPrUu ra3a. YBeInuuiIach OHa
WJIM YMEHBIINIIACH?

5. YUemy paBeH makcumanbHbIil KITJ[ nieanbHOro TemioBOro ABUraress, eciiu
TeMrneparypa HarpeBareia paBHa 455°C, a xonogunbHuka — 273 °C?

4 BapuaHT

1. Haiimute o0bem Bomopoaa maccoit 1 kr nmpu temneparype 27°C u naBnenuu 100
klla. (MonsipHas Macca Bogopoja 2 1/MoJib)

2. Bpruucnure n3MeHeHue BHYTPEHHEN YJHEPTUHA BOJOPOAA, HAXOASIIETOCS B
3aKpBITOM cOcCygie, pu ero HarpeBanuu Ha 10°C. Macca Bonopoaa 2 Kr, MoJisipHast
Macca BoJIopoja 2 r/MoJb.

3. I'azy nepenano xonuuectBo Temw1oTsl 300 [k, 1 ipu 3ToM OH coBepiunia padory 100
JIx. UeMy paBHO U3MEHEHNE BHYTPEHHEN YHEPTUM ras3a’?

4. B xanmwuisgspHoit TpyOke paguycom 0,55 MM 3KHMJIKOCTh OJHSIACH HA BBICOTY 11 MM.
Haiitu k03 duiineHT moOBEpXHOCTHOTO HATSXKEHUS KUAKOCTH. [ITOTHOCTD HKUIKOCTH
800 kr/m3.

5.TemnoBoii nBUrarens coBepiiaeT 3a 1uki padoty 100 . Kakoe komudyecTBo
TEIUIOTHI MOJIYUYEHO MPU 3TOM OT HarpeBatesns, eciau KIIJ[ neurarens 20%?

S BapuaHT

1. KakoBa Temneparypa raza npu gasierauu 100 klla u koHUEeHTpanuu MOJIEKyI
1025 m-3?

2. Onpenenvre KOHIEHTPALMIO MOJIEKYII ra3a, Haxoduerocs noa aasienuem 200 klla
pu Temmeparype 300 K.

3. Kak 1 Ha CKOJIBKO M3MEHUIIACh BHYTPEHHSIS SHEPT U ra3a, €Ciid IPU €ro
aauabaTHOM C)KaTUM HaJl HUM Oblia coBepiieHa padora 200 JIx?

4. I'azy nepenano konndectBo TeroTsl 100 /I, ero BHyTpeHHsIS SHEPTHS
yBennumnack Ha 50 J[x. Uemy, paBHa paboTa, COBEpIIICHHAs Ta30M?

5. Makcumanehnbiii K111 naeansHoro tennoBoro asurarens paseH 20%. Haiiogure
TEeMIIEpaTypy HarpeBares, €Cliu TeMIlepaTypa xoaoauibauka 27°C.

Kontponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30




Kpurepun ouenku:

- «5» cTaBUTHCS 3a padOTY, BBIMOIHEHHYIO IOJHOCTHIO 0€3 OINOOK U HEOUYETOB.

- «4» cTaBUTbCA 3a padOTy, BBINOJIHEHHYIO MOJIHOCTHIO, HO MpPU HAJIWYMMU B HEM He
Oosee omHOM TPy0O0Il M OTHOIM HErpyOoi OMKMOKK M OIHOTO HeloueTa, He Oosee Tpex
HEJ0YETOB.

- «3» CTaBUTHCS, €CJIM CTYJICHT MPABUILHO BHITIONHUI HE MeHee 2/3 Bceil paboThl UiTn
AomycTusl He Oojiee OAHOM TpyOOW OMIMOKM M JIByX HEIOUYeTOB, HE Oosiee OTHOMU
rpy0oif u omHoll Herpy0Ooil ommOku, HEe Oonee Tpex HerpyObIX OMIMOOK, OAHOMN
HerpyOoi olMUOKH U TPEX HEJOYETOB, MPU HATUYHUH 4-5 HEJJOUETOB.

- «2» CTaBUTHCS, €CIU YUCJIO OLIMOOK M HEJIOYETOB MPEBBICUIO HOPMY OLIEHKH «3»
WJIM MIPABUJIBHO BBIMIOJHEHO MeHee 2/3 Bcell padoThl.

Pa3znea 3. DiieKTpoAMHAMUKA
Tema 3.1. DuiekTpHueckoe mnoJie

Yerubiii onpoc (YO)

1. Urto HazpiBatoT anekTpu3saiuet Ten? CrnocoObl AIeKTPU3aIHH.

2. Yem omMyaercss BIEKTPOCTAaTUYECKOE B3aMMOJEHCTBUE OT BCEMHUPHOIO
TATOTCHUS?
OnekTpomeTp. Uem onpenensercss 3HaYeHUe dIEKTPUIECKOro 3apsaaa?
3aKOH COXpaHEHUs AIEKTPUUYECKOTo 3apsaa. M3omupoBaHHas cuctema.
3akoH Kynona.
Kak HanpaieHa KyJJOHOBCKasi Cujla U KAKOMY 3aKOHY OHa MOAYHUHSETCS?
Enununna snexrpruueckoro 3apsaa. Yro npuaumaercs 3a 1Kin?
B ueMm cocTout npuHIun cyneprno3uuun? (st CUIIbl U HAIPSKEHHOCTH )
. Ilokazarb Ha puUCyHKe.

So®ENavew

0.Dnekrpuueckoe mojie U ero cBorcrBa. CylIECTBYET JIM AJIEKTPUUYECKOE IOJIE
pPa3JIMYHBIX MCTOYHHUKOB B OJHOW M TOM K€ TOUKE U KaK OHM JICHCTBYIOT Ha
AIIEKTPUYECKUE 3aPSAJIbI?

11. HanpsixkeHHOCTD 1osi. EAMHUIA HANIPSY)KEHHOCTH. 3aBUCUT JIM HAIPSHKEHHOCTh

12.monst oT mpoOHOro 3apsaa MOMELMIEHHOIO0 B JaHHY TOuky nosst? Ot 3apsna,

CO3JAIOILETO Mo’

13.YT1o Ha3bIBaE€TCS JTUHUEH HANPSKEHHOCTH AIEKTpU4eckoro noss? Ilokasars Ha

PUCYHKE paclpeiesieHue JUMHUN HanpsDKeHHOCTH  BOKPYT  YEAMHEHHBIX

TOYEYHBIX 3apsA0B. MOryT JId OHU MEepPeCceKaThCsl WM KacaTrbCsl APYT Apyra?



14.Yto Ha3piBaeTCs OOHOPOAHBIM 3JeKTpuueckuM nojeM? [loka3zate Ha pUCyHKE
pacrpeneneHue JMHUN HalPsSKEHHOCTH OJHOPOAHOTO 3JIEKTPUYECKOTO MOJIS.

15.Bbyner nu 3apsbKeHHOE TENO B DJIEKTPUUYECKOM I10JIe 0053aTeNIbHO IBUTATHCA 110
JVHUSM HANpSYKEHHOCTH OTOTO IMOJS, €CIM HUKAKWE JApYrue CHIIbl HE
JNEUCTBYIOT?

16.YTo Ha3bIBaeTCSl MOBEPXHOCTHOM IJIOTHOCTBIO 3apsjia, JUHEUHOW MIOTHOCTHIO
3apsija’?

17.HanpsiKeHHOCTh OIS MEXAY Pa3HOMMEHHO 3apsOKEHHBIMM IUIACTUHAMU, BO
BHEIIIHEM IIPOCTPAHCTBE.

18.HanpsokeHHOCTh OISl paBHOMEPHO 3apsKEHHOM c(epHueckoil MOBEpXHOCTH,
Ha pAcCTOSHUHM OT C(EepHUYEeCKOHM IOBEPXHOCTHU, B JIOOOW TOYKE BHYTpPH
PaBHOMEPHO 3apsKEHHOU Cephl.

19.Kakue mons Ha3pIBalOTCS  MOTEHUUAIbHBIMH? Yemy paBHa pabota
AIIEKTPUYECKOTO TOJISI IPU MEPEMELIEHUU 3apsiia MO 3aMKHYTOW TPAeKTOpun?

20.BeiBog  opMynbl  pabOThI  3IEKTPUYECKOrO TOJIsE TOYEYHOIo 3apsia Ipu
nepeMenieH MpoOHOro 3aps/ia U3 OHON TOYKH MOJIS B IPYTYIO.

21.Yemy paBHa MNOTEHIMAlIbHAs OSHEPrusl B3aWUMOJCHUCTBUS JBYX TOUYEUYHBIX
3apsa0B? CBsA3b MEXy pabOTOll MO MEepeMEIIeHHIO 3apsiaa U NOTEHIUAIbHON
SHEPTUEH.

22.Yto Ha3bIBaeTCA MOTEHUHAIOM 3iekTpuueckoro mnois? IloreHuman mnons
TOYEYHOTO 3apsiJa.

23.Kaxk cBs3ana paboTa mpu MepeMerieHn  3apsaa B JIEKTPOCTATHICCKOM TOJIe C
IIOTEHIIMAJIAMH B HAYAJIbBHOW ¥ KOHEYHOU TOYEK TPACKTOpUHN?

24.Y10 Takoe HSKBUIOTEHIMAJbHAs NOBEPXHOCTh? Kak pacrosoXeHbl JUHUU
HAITPSHKEHHOCTH AJIEKTPUYECKOTO TTOJISI 0 OTHOLICHHUIO K SKBUITOTEHINAIBHBIM
ITOBEPXHOCTAM?

25.Kak onpenenuTs MOTEHUHAN PE3YIbTHPYIOLIETO IEKTPUUYECKOTO MOJs, €CIIA B
JAHHOM TOYKE AIEKTPUUYECKHUE MO CO3AaHbl HECKOJIBKUMHU 3apsIaMu?

26.1Touemy BHYTpHM NPOBOJHMKA BCE TOYKM HMMEIOT OJMHAKOBBIM IMOTEHLIHAIL,
PaBHBII NOTEHLMAY HA IOBEPXHOCTH 3TOr0 MPOBOJHUKA?

277.KakoBbl MEXaHU3MBI MOJISPU3ALUU JUIIICKTPUKOB?

28.J1y1s yero mpeaHa3HaY€Hbl KOHAeHCAaTOpbl? UTO Ha3bIBAETCS 3JIEKTPOEMKOCTHIO
KoHAeHcaTopa? DopMyIbl.

29.0Heprus 3apsHKEHHOrO KOHAEHcaropa. IIMOTHOCTh 3HEpPruM 3NEKTPHYECKOrO
nonsi. DopmyIbl.

30.@opmynbl IS ONPENENICHUST ~ €MKOCTH  JUISl  NapajuyieIbHOrO |
ITOCJIEA0BATEIBHOTO BKIIFOUEHHS.

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




Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COAEPKaHUE MaTrepuaa

YETKO U IPABUIILHO JAHBI ONIPEACIICHUSA U PACKPBITO COACPIKAHUE NIOHATUN, BEPHO
WCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

OJIA JOKA3aTCJIbCTBA HUCITOJIb30BAHBI PA3JIMYHBIC YMCHUA, BEIBOABI U3 Ha6J'IIOIl€HI/II‘/’I,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIB30BAHEBI PAHCC HpI/IO6peTeHHBIe 3HaHU.

OtMmetka «4»

PacCKpBITO OCHOBHOE COJIEpKAHUE MaTepuraa

B OCHOBHOM IPABWJIBHO JIaHBI OMPEACIICHUS TOHSATUIM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTCIbHBIN

onpeIeNICHUs MOHSITUN HETOIHbIC, TONYIIEHbl HE3HAYUTEIbHBIC HAPYILICHUS
MOCTIEA0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPU UCIIOIb30BAHUHT
Hay4YHbIX TEPMUHOB UJIM B BBIBOJAX U 000OIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (To3uIusl
TTOHUMAFOIITU )

OtmMmeTKa «3»

YCBOEHO OCHOBHOE COJIepyKaHKe YICOHOTO MaTepualia, HO U3JIOKEHO (hparMeHTapHO,
HE BCET/Ia MOCJIEI0BATEIBLHO

onpeieNIeHUs MOHATUH HEeJOCTaTOYHO YETKHE

HE MCII0JIb30BaHbl B KAYECTBE IOKA3aTEIbLCTBA BLIBOABI M 0000IIEHNS U3 HAOIIONEHHI,
JOTIYIIICHBI OIITMOKY TIPH UX U3JI0KECHUN

JOMYIIIEHBI OIITMOKYU U HETOYHOCTH B UCIIOJIb30BAaHUHN HAYYHON TEPMHUHOJIOTUH,
onpeieNIeHUe MOHITHI

MIpaBHJIbHBIC M Y€TKHE OTBETHI HA BOIIPOCHI HABOISAIIETO U KOHKPETH3UPYIOIIETO
xapakTtepa (Mo3uIUsI KPUTHUK )

OtMmeTka «2»

OCHOBHOE COJIepKaHHE Y4eOHOTr0 MaTepuasa He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYIIIEHBI TPYObIe OMUOKH B ONPENCIICHUN TOHATHH, PU UCITOJIb30BAHUH
TEPMUHOJIOTHUHU.

Tecruposanue (T)



1. MICTOYHMKOM 3IEKTPOCTATUUECKOTO OIS SBIISIETCS ...
A. IlocTOSHHBIN MarHMT.
b. ITpoBOIHUK C TOKOM.
B. HenoaBr>XHBIN 3JIEKTPUYECKUAM 3apsi/I.
I, JIB>KYIIUIACS 3IEKTPUYECKUN 3apsil.

2. Kakoil u3 rpadukoB Ha pHUC. COOTBETCTBYET 3aBUCHUMOCTH MOIYJS KyJIOHOBCKOMU
CUJIbI, JEUCTBYIOLIEM MEXAY JBYMsI TOYEUYHBIMHU 3apsiaMH, OT|pPaCCTOSHUS MEXIY
3apsaaMu’?

F F F F
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A.1. b.2. B3. T4

3. B o1HY M Ty € TOYKY OJHOPOIHOTO 3JICKTPUUECKOTO TOJIsI BHAYaJe MOMECTUIIN
MPOTOH, a 3aTeéM — DJIEKTPOH . BenuuuHa KyJIOHOBCKOM CWIIbI, ACHCTBYIOUICH Ha
YaCTHUILY, ...

A. He u3meHuiace.

b. YBenuuumnace.

B. YMmenpmmunace.

I'. BHayane yBennumiiace, a 3aT€M YMEHBIINIIACH.

4. Kak wu3MeHuTCS cuUJa KyJOHOBCKOTO B3aUMOJICUCTBUS JBYX TOYEUHBIX
HETIOABMKHBIX 3apsI0B MIPU YBEIUUYCHUU PACCTOSIHUS MEXKTy HUMHU B 4 paza?

A. YBenuuutcs B 4 pasa.

b. YMensmutcs B 4 pasa.

B. VBenuuurcs B 16 pas.

I'. YmenbmmuTes B 16 pas.

5. Kak wu3MeHMTCs Ccuila 3JIEKTPOCTATUYECKOrO0 B3aMMOJICMCTBUS JIBYX TOYEYHBIX
HETIOJABIKHBIX 3apsJIOB MPU MEPEHECEHUU X U3 BAKyyMa B CPENY C IUAIEKTPUUECKON
MPOHUIIAEMOCTBIO 81, €CiIM pacCTOSHUE MEXAY HUMHU OCTAETCS MPEKHUM ?

A. He n3meHurcs.

b. Ymenbmutes a 81 pas.

B. VYBenuuurcs B 81 pas.



I'. YmenbmuTes B 6561 pas.
6. Ha puc. npuseneHo rpadpuueckoe n300paxeHue JEeKTPUUECKOro MoJisi ¢ MOMOIIbIO

JIMHUU HaIIPAKCHHOCTH. Ha xakom wu3 PUCYHKOB I/1306pa)KCHO OOAHOPOOHOC
QJIICKTPHUUCCKOC rojie?

Tt / \
NN TR o
N ; ;

Al. b.2. B.3. I. 4.

7. Kak u3MeHUTCS 110 MOAYJIIO HAMPSHKEHHOCTh AJIEKTPUUYECKOTO MOJIs B JaHHON TOUKE
NPy YMEHBIICHUH 3apsifa, CO3/IaloIIero noje, B 3 pasza’?

A. YmenbmuTcd B 3 pasa.

b.YBennuurcs B 3 pasa.

B. YMensbmutcs B 9 pas.

I'. He uamenurcs.

8. Pa3HocTh moTeHIManoB Mexmy oOkmamkamu koHaeHcatopa 200 B. Onexrtpon
nepeMeniaeTcs U3 TOYKu 1 B TOUKy 2 Tak, Kak MOKa3aHo Ha puc. Yemy paBHa pabota
IO MIEPEMENICHHIO AJIEKTPOHA U3 OJHOM TOYKH IOJIS B APYTYIO?

L 2 2 —
N _
$ 1|
A. 200 JIx.
B. 0.

B. 320%10"° [Tk
T 320%10" [T

9. Ha puc. m300paxeHO OXHOPOJHOE DSJEKTPUUYECKOE TOJE M TPOTOH. B Kakom
HaIlpaBJICHUH HA MPOTOH JEUCTBYET CHUJIa U KAKOB XapaKTep JIBUKCHUSI YACTHULIBI ?

E~

e U

A. BneBo, paBHOMEpPHOE.

b. BneBo, paBHOyCKOPEHHOE.
B. BripaBo, paBHOMEpHOE.



I'. BripaBo, paBHOYCKOpPEHHOE.

10. 3apsna xonaencaropa 0,4 MK, Hanpsokenue mMexay oOkiankamu 500 B. DHeprus
3apsHKEHHOTO KOHJIEHCATOpa paBHa ...

A. 0,1 Ix.

b. 0,2 Tx.

B. 100 [Ix.

I'. 200 Ix.

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

Kuarou k Tecry:

Ne ponpoca 1/2/3{4/5/6(7|8(9 |10

IpaBuabnbiii | B I' A|T'|B|B|A|B| b | A

oTBET

Kputepuu oneHKH:

— «2» BBICTABIISIETCA 00yYaroIeMycsi, € HaOpan MeHee 4 6aloB;
— «3» BbICTaBIISIETCA 00yyUaroemycs, 3a 5-6 0asios;

— «4» BBICTABIIIETCS O0yUaromemMycs, 3a 7-8 6aoB;

— «5» BBICTaBIISIETCA OOyUaromemycs, 3a 9-10 6amios.

3aganus s caMocTosiTeabHo padorsl (CP)
Tembl 3cce (pedpepaToB, 10KJIAT0B, COOOIICHUI)

DNEKTPUYECKHE 3apAbI.
DneMeHTapHbINA dJIEKTPUUECKAN 3apsi.
3aKOH COXpaHEHUs 3apsja.

3akoH Kynona.

DnekTpuyeckas MoCTOSTHHASL.
DNEKTPUYECKOE T0JIE.

Hanps>KeHHOCTB 2JIEKTPUYECKOTO MOJIA.
[IpuHIMII CYTIEPIIO3ULIUU TTOJIEH.

e A

[IpoBOIHKKY B 3JIEKTPUUECKOM IIOJIE.
10.IudneKTpUKHY B 3JIEKTPUUECKOM IIOJIE.



11.Tlonspusanust AMIIEKTPUKOB.

12.Pabota cui1 3J1€KTpOCTaTUUECKOTO MO,

13.1Torenmnman. Pa3HoCTh MOTEHIIMAIOB.

14.OxBUNIOTEHIIMATIbHBIE TTIOBEPXHOCTH.
15.CBsi3p MEXKy HANPSIKEHHOCTBIO U PA3HOCTHIO MOTCHIUAIOB 3JIEKTPUYECKOTO

I10JIA.

16.9nexrpoeMkocts. KoHieHCATOPBI.

17.CoenuHeHne KOHICHCATOPOB B OaTapero.

18.DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

19.9Heprus 3neKTpUYeCKOro moJis.

20.EnuHuU1BI 3JIEKTPOEMKOCTH.

21.IIpuMeHEeHNE KOHIEHCATOPOB.

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

Kpurepun ouenku:
OtMmeTka «5»

MIOJTHO PACKPBITO COJICPIKAaHUE MaTepHasa

YeTKO M TPaBHJILHO JaHBl OINPEJCICHHS W PACKPBITO COJCP)KAHUE TMMOHSATHH,
BEPHO UCIOJIb30BaHbl HAyYHbIC TCPMHHBI

JUIS  J0Ka3aTeabCTBA HCIIOJNB30BaHbl  pa3jHYHbIC YMCEHHS, BBIBOIbI W3
HAOJIIOCHHH, OIIBITOB

OTBCT CaMOCTOHTCHBHBIfI, HCIIOJIb30BAaHLI PaHCC HpI/IO6pCTCHHBIC 3HaHUA.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia
B OCHOBHOM IPABUJILHO JIaHBI ONPEICICHUS MOHITUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTCIbHBIN

ONPEACIECHUs TOHATUN HEMOJIHBIE, JIOMYIICHbl HE3HAYUTEIIbHBIE HAPYIICHUS
MOCJIE0BATEIIbHOCTH HU3JIOKEHUSI, HEOOIBIITNE HETOUHOCTH TIPHU MUCITOJIb30BAHUM
Hay4YHBIX TEPMHUHOB WJIU B BBIBOJAX M 00OOIICHUIX

MpaBUJIbHBIC U YETKHE OTBETHI Ha BOMPOCHI YTOUHSIONMIETO XapakTepa (O3
TTOHUMAIOIITU )

OTtMmeTKa «3»

YCBOEHO OCHOBHOE€ COJEp)KaHHe y4eOHOro wmarepuanga, HO H3J0KEHO
(dbparMeHTapHO, HE BCET/Ia MOCIeA0BaTEIHHO

OIIpCACIICHUA MOHSITHHI HEAOCTAaTOYHO YCTKUC



® HE HCHONB30BaHBI B KAa4eCTBE JOKAa3aTeIbCTBAa BBIBOABI M 0000IICHUS W3
HAOJIOIEHUH, TOMYIIIEHbI OLIUOKH MPU UX U3TI0KESHUU

® JIOMYIIEHBI OMMUOKA W HETOYHOCTH B MCIOJIB30BAHUN HAYYHOW TEPMUHOJIOTHUH,
OIPEIEIICHUE TOHATUI

® TpaBWIbHBIC U YETKUE OTBETHI Ha BOMPOCH! HABOJIAIIETO M KOHKPETU3UPYIOIIETO
xapakrepa (MO3ULUsI KPUTHUK )

OtmMmeTKa «2»

® OCHOBHOE COJIepKaHHE YUYeOHOro MaTepuaia He pacKpbITO

® HE JIaHbl OTBETHI HA BOMIPOCHI HABOJISIIETO M KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHbl TpyOble OMMOKKM B ONPENCICHUM TOHSATUM, TPU HCIOIH30BAHUU
TEPMHUHOJIOTHHU.

JlaGopaTopHbie padoThI
JlabGopaTopHas paGora Ne 4
N3mepenne 31eKTPOEMKOCTH IIOCKOT0 KOHAEHCATOpa
Heab pabdoThl: onpeaeneHre EMKOCTH IUIOCKOTO KOHAEHcAaropa W Oarapeu w3
COEIMHEHUH KOHJIEHCATOpa MPHU MOCIEI0BATEIbHOM COEIMHEHUU.

IIpudopsl 1 npuHaaiae;xkHocTu: Mcnonssyemas miardpopma
(https://phet.colorado.edu/en/simulations/filter?

subjects=physics&type=html&sort=alpha&view=grid) = KoHaeHcaTOp  HM3BECTHOM
€MKOCTH (PTAJIOHHBIN), BOJBTMETP, PEOCTaT, HWCTOYHUK HAMPSIKCHHS, JBOHHOU

ICPCKIIIOYaTciib, K104, COCAMHUTCIILHBIC IIPOBOAA.

Kpartkoe Teopernyeckoe BBeeHue

Cucrema, coctosiniasi U3 IByX INPOBOJHHUKOB, Pa3/ICJICHHBIX CIIOEM JIUAJIEKTPUKA
U PACIIOJIOKEHHBIX HA MajiOM pPAacCTOSHUU APYr OT Apyra Tak, YTO JIEKTPUYECKOE
[I0JI€ 3aKJIIOYEHO TOJBKO B IIPOCTPAHCTBE MEXAY IIPOBOAHUKAMU, HA3BIBACTCS
KOHJEHCATOPOM. DIIEKTPOEMKOCTBIO KOHIEHCATOPA HA3bIBAECTCS BEIMYMHA, YUCIECHHO
paBHas OTHOILCHHIO 3apsAlia (, HAXOMSILErocs Ha OIHOM M3 OOKIAIOK, K Pa3HOCTH
MOTEHIIMAJIOB MEXy STUMHU OOKIaIKaMu

c=4
v(.

Enunnna nsmepenue [U]= [Panap]= [D].

DNeKTpOEMKOCTh 3aBUCUT OT (OpPMBI, pa3MepoB KOHJEHCATopa, Marepuaina
IUDJIEKTPUKA U €ro TeMmIieparypbl. Tak €MKOCTb IIJIOCKOIO KOHJIEHCAaTopa MOYKHO
BBIYUCIIUTH IO (hOpMyIie



oo £& 8
d (),
e S — Iwlom@ank OOKIamok, a d — paccTossHUE MEXIY 00KJIaJIKaMHu, IIpuIEM

MpEeAIoJaracTcs, 4YTo BBIIOJIHACTCSI COOTHOIICHHUE * 5>a .

DNeKTPOEMKOCTh LMIMHIPUUECKOTO KOHIEHCATOpa BBIYUCIISAIOT 1O (hopmyre
CZZHEEE,!
In(=2)
23)
rae [ — gmuHa oOpasyromed NWAMHApA; T W T,— PAaadyChl COOTBETCTBEHHO
BHYTpPEHHEHN U BHEIIHEN 00KIaI0K;
Heckonbko KOHJIEHCATOPOB MOYKHO COENUHUTH B Oarapero. [Ipu mapaniensHOM
COCTMHEHNH EMKOCTH OaTaper paBHa CyMMe EMKOCTEH Ka)KJ0T0 U3 KOHJICHCATOPOB
n
c=Y ¢
=1 (4).
[Ipy mocnemoBaTeNnbHOM COCIUHEHHH EMKOCTh OaTaped pacCUMTHIBAIOT TIO
dhopmyre
1 <1

=gy

OHa 3aBHCHUT TOJBKO OT TE€OMETPUYECKUX XAPAKTEPUCTUK KOHAEHCATOPA:
IJIOMIAAM OOKJIAJOK M PACCTOSHUS MEXAy HUMH. [lpeanonoxum Temnepb, UTO
MPOCTPAHCTBO MEXIY OOKJIAJKaMM 3alOJHEHO AMAJIECKTPUKOM C JUAJICKTPUUECKOU
MPOHUIAEMOCTBIO €. Kak m3mMeHuTcs: EMKOCTh KOHAEHcaTtopa? Hanpsyk€HHOCTh Mouist
BHYTPHU KOHJIEHCATOpa YMEHBIIUTCS B € pa3, HO3TOMY HAIPSKEHHOCTh IOJSI BHYTPH
KOHJIEHCaTopa OyJIeT UMEeT CIEIYIONTYI0 hopMyTy

=49
E&,S (6)

Kak n1o60i1 mpoBOAHMK, HECYIIM 3apsi, KOHAEHCATOp HMEET JHEPTHIO,

KOTOPYIO HaxoAsT 1o ¢hopmyiie

e g qU CU

2 2 2 ().

IlociienoBaTe IbHOCTH BHINOJIHEHUSI PA0OTHI:

1. 3axomum Ha mathopmy yepes
cchuIKy: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics_en.html (Mo’)kHO depe3 J000OM TagKEThl, HE HYXXHO
PETHCTPUPOBATHCS ).
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2. Haxxumaewm kjaBHIIIeW pUCYHKY Itockuii konaeHcarop (Capacitance).
3. Ha skpaH BBIXOIUTH CIEAYIOIAs TUAI0roBasi OKHO.

E - .KL LB " RTTUR T 3 SXWTHRS S x| | - - -
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[] ezl Zrangs o Car Grapeez
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b 1
: 4

{.apacitor Lab: Bagics

4. Haxxumaem B JICBOIl CTOPOHE rajlOuyKd M MEpPEBUTacM CTPEJIKYy Ha OaTapeu Ha
KaKy0 CTOpPOHE.



i pheteolerado.edusirs/ ol azas nor-lzb-asi o znast'cana o dzk-nasics enhiml

030pF [

W Top Plate Charge 021 [l
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5.3MeHuTh miomiaab M paccTOsHUE Mexay oOKinaakamu. (3HauyeHHe HalucaTh B

Ta0IIuILy)

6.Yepes mynbrupeecTop (BOJIBTMETP) U3MEPUTDH HATIPSKEHHUE (PA3HOCTH MOTEHITUATIOB)

Mexay oOkiaakamu. M3mepsieM depe3 MpOCTEHbKUX '"HIynmoB" (KpacHBIM M YEpHBIN
“

poBooB). KpacHerit ctaBuM Ha “+” 00KIIaaKy, a YepHBIN B “-*“ oOkmanky. 1 3HaueHme
MTUIIIEM B TAOJTHUILY.




7.Mcnonb3ys dhopmyist (2) u (1), (6), (7) HyKHO HAUTH IEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCATOpa M 3apA]l OOKIAJKh KOHJEHCATopa, SHEPIrui0 KOHAEeHcaropa |
3aMoJHUTH TabIuILy 1.

8.PacyeThl HY>KHO TOBTOPUTH TPU pa3a U3 MyHKTa S5-7.

9.Paccuntars cpennee 3Hauenne C.,, cpenHoro abcomoTHyro AC,. U
OTHOCHUTEJIbHYIO C TIOTPEIIHOCTH OMPEIEICHUS OJHOM U3 EMKOCTEH 1o hopmyliam

> ¢
_ =1
C:.p_ 11 (6)
‘d C:’.:p :| C:_ C:.p (7)
£= ﬂ* 100%
Co (8).
10.Pe3ynbraThl pacueTa 3aHeCTH B TabIuILy 1.
Tabnura 1.
Ne | S (m?) dm) |C E W Cop |AC €
(@) | BM) | (dx)
1
2
3

KoHTpoJsbHBbIE BONIPOCHI:

1. alite onpeneneHne MEKTPOEMKOCTA TPOBOAHUKA. B KaknxX equHUIIAX U3MEPSETCA
ANEKTPOEMKOCTD?

2. 3anumute GopMyIly AIEKTPOEMKOCTH CPEepUUECKOTO MPOBOTHUKA.

3. OT 4ero 3aBUCHUT 3IEKTPOEMKOCTh TPOBOIHUKA?

4. Yto Takoe KOHIeHCaTOP?

5. Jlaiite onpeneneHue IeKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT JIEKTPOEMKOCTh KOHIeHcaTopa?

7. 3anuiute GopMyiy EKTPOEMKOCTH IIIOCKOTO, IMJIMHIPUIECKOTO, CHEepUIEeCKOro
KOHJICHCATOPOB.

8. Beieaute hopmyiy 3MeKTPOEMKOCTH TIIIOCKOTO, IIUHIPUIECKOTO, CHEepUIeCcCKOro
KOHJICHCATOPOB.

9. 3anummre ¢opMyny IS BBIYUCICHHS CyMMapHOW €MKOCTH Oarapeu
KOHJICHCATOPOB MPH UX MOCIEA0BATEIBHOM U NAPaJJIEIbHOM COCIMHEHNH.



10. BeiBenure QopMynay Jis  BBIUMCIEHUS CyMMapHoW €MKOCTHM Oarapeu
KOHJCHCATOPOB IIPU UX IIOCIEAOBATEIIEHOM U ITAPAIITIEIIbHOM COCIUHEHUU.

KonTtponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OmeHka «5» CTaBUTHCA, €CIIM yYalIUiCs BBIOIHSIET paboTy B MOJHOM 00BEME C
COONIOIEHNEM  HEOOXOAUMOM  MOCIENOBaTeIbHOCTH  MPOBEACHUS  ONBITOB U
U3MEpPEHU; CaMOCTOATENIbHOM  palMOHAJbHO  MOHTHUPYET  HEO0OXOIMMBbIE
000pyI0OBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHIX M PEXHUMaxX, 00eCrneurBarOIINX
MOJIyYeHHE TPABUJIIBHBIX PE3YJIbTaTOB M BBIBOAOB; COONIOAAET TpeOOBaHUS NPABUII
0€30MacHOCTH TpyJa; B OTYETE NPABWJIBHO M aKKypaTHO BBIMIOJIHAET BCE 3alMCH,
TaOJIULIbI, PUCYHKH, YEPTEKH, IPAPUKU, BEIYUCICHUS; MPABUIBLHO BBIMOIHIET aHAIN3
MOTPEIIHOCTEM.

— Omnenka «4» CTaBUTCS, €CJIM BBINOJHEHBI TPEOOBaHUSA K OIEHKHU «5», HO OBLIM
JIOTyIIEHBI JIBa-TPU HeAodeTa, He Oornee oaHOM HerpyO0oil omuOKM H OJHOTO
HeJoYeTa.

— OueHka «3» cTaBUTCS, €clii paboTa BBINOJHEHA HE TMOJIHOCTBIO, HO OO0bEM
BBITIOJITHEHHOM YaCTH TaKOB, MO3BOJISIET OJYYUTh MIPABUIIBHBIE PE3YJIbTAThl U BHIBOJIBI:
€CJIM B XOJI€ IPOBEJICHUS ONBITA U U3MEPEHUN ObUTN AOMYIIEHBI OIIHOKH.

— OueHka «2» cTaBUTCS, €CJM padoTa BBINOJHEHA HE TOJHOCTHIO U 00BEM
BBINIOJITHEHHOM 4YacTH pabOT He MO3BOJAT clejaTb NPaBUIIbHBIX BBIBOAOB: €CIH,
OTBITHI, U3MEPEHHUSI, BBIYUCIICHUS], HAOMIOIEHUS POU3BOAMIINCH HENIPABUIIBHO.



Tema 3.2. 3aKOHBI MOCTOAHHOI0 TOKA

Yerubii onpoc (YO)

1.YT0 HA3BIBAIOT 3JIEKTPUYECKUM TOKOM?

2. Kakoe HampaBlieHUE TOKA MPUHUMAETCS 3a MOJ0KUTEIBHOE?

3.Kakue yciioBus HEOOXOAUMBI JUIs CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA?

4.Yt0 Ha3bIBAIOT cUJIOi Toka? DopMyna AJis BBIYUCICHHS CHIIBI TOKA.

5. KakoBa ennnHuna uaMepenus cuibl Toka B CU?

6. Kakoil TOK Ha3bIBatOT IOCTOSIHHBIM ?

7. ChopmynupoBarh U 3anucarh 3akoH OMa 1 y4acTka 1enu?

8. 3amucarb popmyiTy 3aBUCUMOCTH DIEKTPUUECKOTO COMTPOTUBIICHHUS TPOBOJHUKA OT
JUTMHBI, TJTOMIaJAN TONEPEYHOT0 CEYEHUS U POJIa BEIlIECTRA.

9. Uto Ha3bIBAIOT yACIBHBIM COMPOTUBICHUEM MpoBOoaHUKA? KakoB dusnueckuit
CMBICJI 3TOM BEJIMYUHBI?

10.HapucoBarb cxemy 3JIE€KTPUUYECKON 1IEIH, JIBA PE3UCTOPA COEAUHECHHBIX
MOCJIEI0BATENIbHO. 3aMUCATh 3aKOHBI MOCIEA0BATEILHO COEUHEHUS TPOBOAHUKOB.
11. HapucoBaTh cxeMy 3J€KTPUUECKOM LIETIH, 1B PE3UCTOPA COCTMHEHHBIX
napajuienbHo. 3anucarb 3aKOHbI TapaJJIETbHOTO COEAMHEHUS TIPOBOTHUKOB.
12.Hanummure Gpopmyiy st OOIIET0 CONMPOTUBIICHUS MapallIebHO COSTUHEHHBIX
MTPOBOJITHUKOB:

a) J1Ba MPOBOJAHUKA;

0) Tpu u 6oJiee MPOBOTHUKOB.

12. KakoBa ponb IIyHTa, MapajijiedbHO TOJKIFOUEHHOTO K aMIIEpMETPy ?
13.Hanmummmre GpopmMymy Jj1sl pacyeTa COMPOTUBIICHUS IITyHTA, MOAKIIOYEHHOTO K
aMIIEPMETPY.

14.KakoBa poib 100aBOYHOTO COMPOTHUBIICHUS, MOAKIIOYEHHOTO TIOCIEA0BATENBHO C
BOJIETMETPOM?

15.Hanummure Gpopmyny 11l pacyeTa 100aBOYHOTO COIPOTUBIICHHUS, TOJIKIFOYEHHOTO
K BOJIBTMETPY.

16.3anumute GopMysbl A1 onpeaesieHus: padoThl TOCTOSTHHOTO TOKA.
17.ChopmynupoBarh 1 3anucarhb 3akoH Jxoyis- JleHia.

18.3anumure GopmMyssl Jis pacyeTa MOIITHOCTH TOKa.

19. Kakum npubopom u3mepsiercs pabota annekrpudeckoro Toka? Kakum mpudopom
M3MEPSIETCA MOILIHOCTD 3JIEKTPHUUECKOTO TOKA?

20.YT0 Ha3bIBalOT CTOPOHHUMU CHIJIAMHU?

21.Yto HazeiBarot JJ1C ncrounuka Toka? Kakos dusnueckuii cmbici IJ{C? B kakux
€IMHULIAX €€ BhIpaXxaroT?

22.Y10 NOHMMAOT MO/ BHYTPEHHEW 1 BHEIIHEW YacThIO LENu?

23.YT0 noka3pIBaeT BOJIBTMETP, IPUCOEAUHEHHBIN K ITOIOCAM UCTOYHUKA TOKA IPU
pa3oMKHyTOM BHemHen nenu? [Ipu 3aMKHyTOM BHEIIHEN Lenn?



24.ChopmynupoBaTh U 3anucarh 3akoH OMa JiJ1s TTOJTHOM 11eTH.

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT1.1.-I1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

OtmeTka «5»

MIOJIHO PACKPBITO COJIEpKaHUE MaTepuasa

YETKO U MPABUIBHO JaHBI OMPEACIICHUS U PACKPBITO COACPKAHUE MOHATUNA, BEPHO
KCTIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTS TOKa3aTeIbCTBA MCIIOJb30BaHbl Pa3IMIHbIC YMECHHMS, BEIBO/IBI U3 HAOIIOACHUH,
OTIBITOB

OTBCT CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6pCTCHHBI€ 3HaHUA.

OtmMmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpYKaHUE MaTepurasa

B OCHOBHOM IPAaBWJIHHO JIaHBI ONIPEICIICHUS TTOHSATUH U UCTIOJB30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHbBIN

onpeieNIeHUs MOHITUIN HETIOHbIC, TOMYIIeHbl HE3HAYUTEIbHbBIC HAPYIICHHUSI
MOCJIE0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPU UCIIOIh30BAHUHT
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX U O0OOIICHUIX

MPaBUJIbLHBIC U YETKHUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Io3UIus
MTOHUMAIOTITH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp)KaHKe Y4eOHOro MaTepuala, HO U3JI0KEHO (hparMeHTapHoO,
HE BCer/ia MoCJIeI0BaTeIbHO

OTIPE/ICIICHUSI TIOHATHI HEOCTATOYHO YETKHE

HE MCIOJIb30BaHbI B KAYECTBE J0KA3aTEIbCTBA BHIBOBI M 0000IIICHUS U3 HAOTIONCHUIA,
JOTYIIIECHBI OITMOKU MPU UX U3JIOKECHUU

JIOTIYIIIEHBI OMIMOKN ¥ HETOYHOCTHU B UCIIOJIb30BAaHUU HAYYHOU TEPMHUHOJIOTHUH,
ONPEICIICHUE OHATUIA

MPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMTPOCH HABOMSIIETO W KOHKPETH3UPYIOIIETO
xapakrepa (TO3UIUs KPUTHUK)

OtMmeTKa «2y»
OCHOBHOE COJIepKaHUE yueOHOTO MaTepraia He PaCKpPhITO
HE JaHbl OTBETHI HA BOIIPOCH HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa



® JIONMYIICHBLI pr6BIC OIITNOKH B OIpCACICHUU HOHSITI/Iﬁ, IIpHU UCIIOJIb30BAHUHU
TCPMHUHOJIOI' M.

TectupoBanue (T)
I Bapuanr.
1. Haiigute cooTBeTCTBHE MEXAY (PHM3NIECKIUMH BEIMUMHAMHA U SAMHUIIAMU UX

WU3MEpPEHUS:
A) cuna Toka 1) BarT

b) nanpsokenue 2) amrep
B) conporuBnenue 3) BOJIBT
') MolIHOCTD 4) om

J1) pabota Toka 5) mKOyb

2. YOpsI0YEHHBIM JABMKEHUEM KAaKUX YACTHUI] CO3/IACTCS AIEKTPUUECKUX TOK B
MeTauiax?

A) NIONIOKUTENBHBIX HOHOB b) OTpHUIIaTeIbHBIX HOHOB
B) monoxxurenbHbIX U OTpULIATEIBHBIX HOHOB ') 371€KTpOHOB

3. Kakoit hopmyroit Beipaxkaetcst 3akoH Oma i ydacTka memnu?

A) A=IUt B) P=IU B) I=U/R T') Q=I"Rt

4. I1o xakoil popMyJsie BEIUUCIAETCA MOITHOCTD 3JIEKTPUUECKOTO TOKa?
A) A=IUt B) P=IU B) I=U/R I') Q=I"Rt

5. Cuna Toka, mpoxojsiias yepe3 HuThb Jamisl, 0,3 A. Hanpsbkenue Ha namne 6 B.
KakoBo anekTpuueckoe COnpoTUBICHUE HUTH JIaMIIbl?

A)2 OmB) 1,8 Om B) 0,5 Om T) 20 Om

6. ITon kakuM HanpsHKEHUEM HAXOJUTCS OJIHA U3 CEKIUU TeJIeBHU30pa
conpotusiiennem 24 kOM, eciu cuiia Toka B Heit 50 MA?

A)1,2BB)0,12BB) 12BT) 1200 B



7. KakoBa MOIITHOCTB IEKTPUYECKOTO TOKA B JamIie npu HanpsikeHuu 100 B u cuite
Toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MBtI') 5 kBt

8. Onpenenure HanpsKEHWE HA KOHIIAX CTaJIbHOIO MPOBOJHUKA JIMHOU 140 cM U
IIOMIABI0 TIonepednoro ceuenus 0,2 MM?, B KOTOpoM cuiia Toka 250 MA. Voenvhoe
conpomueénenue cmanu paéno0,15 Om*mm’/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 91C 16 B 1 BHyTpeHHUM conpoTUBIEHUEM 2 OM MOAKIIOYHIN
conporusiieHre 6 Om. OnpenennuTe HANpsHKEHUE Ha 3a)KUMAaX UCTOUHUKA.

A)I12Bb)24BB)36BI1)48B J]]) 52 B
10. Kaxoii JJIMHBI HY’KHO B3STh KyCOK CTaJIbHOM IPOBOJIOKH cedeHueM 0,2 MM?, 4TOObI
B M3TOTOBJICHHOM M3 HETO CIMPAJIU MOCIIE MOACOeANHEHUS K UCTOUHUKY ¢ DJ[C 6 B u

BHYTpPEHHUM cornpoTtuBieHneM 1,25 OMm cuna Toka Osuia paBHa 3 A? Voernvroe
conpomueénenue cmanu paéno 0,15 Om*um’/m.

A)1MB)0,75MB)3M) 10m /) 0,11 M

II Bapuanr.

1. Haﬁ)IPITC COOTBCTCTBUC MCKAY BCIIMYNHAMU U CAVMHUIIAMHA UX U3MCPCHUA:

A) cuna Toka 1) BarT

b) konu4ecTBO TEMIOTHI 2) ammep

B) conporusnenue 3) om Ha MeTp
I') ynenbHOE CONTPOTHUBIICHUE 4) om

J) pabota Toka 5) mKOyIh

2. DIEKTpUYECKUI TOK B METaJUIaX MPEJCTABISET COOOH ...

A) ynopsiJO4€HHOE IBU>)KEHHE CBOOOHBIX TPOTOHOB

b) ynopsinoueHHO€E IBM>)KEHHE CBOOOHBIX AIEKTPOHOB

B) xaotuunoe (O0ecrnopsIouHOE) IBHKEHUE CBOOOIHBIX MPOTOHOB
I') xaoTnuHOE (OECTIOPSAI0UHOE) TBUKEHUE CBOOOTHBIX IJIEKTPOHOB



3. Kaxoii opmyrnoii Beipaxkaercs 3akoH [xoyns-JIenna?

A) A=IUt B) P=IU B) I=U/R T') Q=I"Rt

4. I1o xaxo# ¢opmyrne BbIYHUCISETCS paboTa AEKTPUUIECKOTO TOKa?
A) A=I’Rt B) P=IU B) I=U/R I') Q=Ult

5. Cuna Toka, npoxosias uepe3 HuTh Jamibl, 0,5 A. Hanpsbkenue Ha namne 6 B.
KaxoBo anekTpruueckoe COnpOTUBICHNUE HUTH JIAMITbI?

A)3 OmB) 1,2 0m B) 0,083 OMT) 12 Om

6. [Ton kakuM HanpsHKEHUEM HAXOJUTCS OJIHA U3 CEKIMU TEJIEBU30pa
conpotuieHreM 12 kOm, eciu cuna Toka B HeW 100 MA?

A)12BEB)0,12BB)12BT) 1200 B

7. KakoBa MOIITHOCTH AJIEKTPUUYECKOT0 TOKA B JlaMIie Npu Hanpspkenuu 220 B u cusie
toka 0,1 A?

A) 2,2 xBt b) 0,22 kBt B) 2200 kBt I') 22 BT

8. Onpenenure HaNPsKEHWE HA KOHLIAX CTAJIbHOIO MPOBOJHUKA JIMHOU 70 CM H
IIOMIA b0 onepeynoro ceuenus 0,1 Mm®, B koTopoM cuia Toka 250 MA. Yoenvroe
conpomuenenue cmanu paerno0,15 Om*vm’/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 91C 32 B 1 BHyTpEeHHUM CONPOTUBICHUEM 2 OM MOAKIIOYHIH
conpotusiieHre 6 Om. Onpenennure HaNpsHKEHUE Ha 3a)KUMaX UCTOYHUKA.

A)24BFB)48BB)72BT) 9 B /) 104 B

10. Kakoii JUIMHBI HY)KHO B3STh KYCOK CTaJIbHOM IPOBOJIOKU cedenreM 0,2 MM>, 4TOObI
B M3TOTOBJIEHHOM U3 HETO CIUPAJIH MOCIIE NMOACOENNHEHUS K UCTOYHUKY ¢ DJIC 6 B n
BHYTpPEHHUM comnpoTuBieHneM 1,2 Om cuiia Toka Obuta paBHa 2 A? VoenvHoe
conpomuenenue cmanu paerno0,15 Om*wm’/m.

A)3mb)1,2mMB)24mI) 1,8 m 1) 0,36 M



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

Karoun k Tectam:

Bapuanr 1
Ne Bonpoca 1 [2/3|{4|5(6/7|8]|9 |10
IIpaBWiIbHBI A2 T|B|B|T|T|B|A|A |A
i OTBeT B3

B4

Il

A5
Bapuanr 2
Ne Bonpoca 1 [2({3|/4[(5/6(7(8(9]10
IpaBuabnbiii | A2 |b|T'|A B | T' I' A/A|B
OTBeT B5

B4

I3

A5

Kpurepun ouenku:

— «2» BBICTABIISIETCA 00yYaroIeMycsi, € HaOpain MeHee 4 6alioB;
— «3» BBICTaBIIIETCS O0yyarolemMycs, 3a 5-6 6aJIoB;

— «4» BBICTaBIIIETCS O0yyaroemMycs, 3a 7-8 6aJoB;

— «5» BBICTaBIISIETCA OOyUaromemycs, 3a 9-10 6amios.

3aganus s caMocTosiTeabHo padorsl (CP)
Tembl 3cce (pedpepaToB, 10KJIAT0B, COOOIIEHMI)

1. YcnoBusi, HEOOXOAMMBIE AJIi BOSHUKHOBEHUS U MONJCPKAHUS AIIEKTPUUECKOTO
TOKa.

2. Cuna ToKa U IVIOTHOCTh TOKA.

3. 3akon Oma aJisl y4acTKa LEenu.

4. 3aBUCHMOCTBb DJIEKTPHUYECKOTO COINPOTUBJIEHUS OT Marepuaya, JUIMHBI U
IO TIOTIEPEYHOTrO CEYEHMS MPOBOIHUKA.

5. 3aBUCHUMOCTD ANEKTPUUECKOTO COMPOTUBIICHUS POBOIHUKOB OT TEMIIEPATYPHI.

6. Temneparypublii Ko3((PUIHEHT COMTPOTUBIEHUS.



7. CBepXmpOBOAUMOCTb.

8. DneKTpoJABMXKyIlIas CHJIa UICTOYHUKA TOKA.

9. 3axoH OMa i1 MOJIHOM LIEIH.

10.2nekTpruueckue 1emnu.

11.T1apamnenbHoOe U MOCIEI0BATEILHOE COSAMHEHNE MPOBOTHUKORB.
12.3akonsl Kupxroda s y3na.

13.CoequHeHne HCTOYHUKOB AIEKTPHUUICCKON dHEPTUH B OaTapero.
14.9/1C uctoyHMKa TOKA.

15.3akon [Jxoyns — Jlenua.

16.PaboTa 1 MOIITHOCTb MOCTOSSHHOI'O TOKA.

17.TennoBoe AeHCTBHE TOKA.

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

Kpurepun onenku:

OtMmeTka «5»

TIOJTHO PACKPBITO CO/Iep)KaHKE MaTepuasa

YETKO W MPABUJIBLHO JIAaHBI ONIPEICIICHUS U PACKPBITO COJCPKAHUE TTOHATHIH, BEPHO
WCII0JIb30BaHbl HAYUYHbBIE TEPMUHBI

AJIA JOKAa3aTCJIbCTBA HUCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 Hﬂ6JHOI[€HHfI,
OIIBITOB

OTBCT CaMOCTOﬂTCHBHbIﬁ, HCIIO0JIb30BAHLI PaHCC HpI/IO6pCTeHHBIC 3HaHU.

OtMmetka «4»

PACKpBITO OCHOBHOE COJICpKaHUE MaTepHuana

B OCHOBHOM MPABUWJIBHO JaHbI ONPEACICHUS MOHATUN U UCTIOJIb30BaHbl HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpPEAEIICHUS MOHATHI HEMOIHBIE, JOMYIIEHBI HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIE0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPU UCIIOIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIU B BBIBOJAX U 00OOIICHUSIX

MpaBWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (TTO3UIIHsI
TTOHUMAFOIITU )

OtMmeTKa «3»

YCBOCHO OCHOBHOC COACPIKAHUC yqe6Hor0 Marcpuralia, HO U3JI0KCHO q)paI‘MeHTapHO,
HC BCCT A ITOCICA0BATCIIEHO

OIIpCACICHUA MOHSITHHI HCOAOCTAaTOYHO YCTKUC



HE KCIIOJIb30BaHbl B KAUECTBE JJOKA3aTeJIbCTBA BHIBOBI U 0000IICHHS 13 HAOIIOACHUH,
JOTIYIIIEHBI OMIMOKY TIPU UX U3JI0KEHUU

JOMYIIIEHbI OITMOKYA U HETOYHOCTH B UCIIOIb30BAHUU HAYYHOU TEPMUHOJIOTUH,
OIPEIEIICHUE TTOHATUI

MIPAaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAILETO U KOHKPETUZUPYIOLIETO
xapakTtepa (MO3ULUsI KPUTHUK )

OTMmeTKa «2»
OCHOBHOE COjIepKaHKe YueOHOro MaTepuasa He PaCKphITO

HC JaHbl OTBCTHI Ha BOIIPOCHI HABOAAIICTO U KOHKPCTUIUPYIOIICI'O XapaKTCpa
AOMMYIICHBI pr6BI€ OIITNOKH B OIpCACICHUU HOHSITI/Iﬁ, IMpHU UCIIOJIb30BAHUHU
TCPMHUHOJIOTHUH.

JlaGoparopHbie padoThI

JlaGoparopnasi padora Ne 5

N3y4yeHne 3aKOHOB MOCJICA0BATEIBHOIO0 U NAPAJLIEJBLHOI0 COCUHECHHUSA
NPOBOIHUKOB

LHeab paGorbl: O3HAKOMHUTBHCS C PA3IMYHBIMU  METOJAaMU  U3MEpEHUs
COMPOTHBIICHUS, M3MEPUTh BEJIUYMHBI HEU3BECTHBIX COIMPOTHUBIICHUN, MPOBEPUTH
3aKOHBI MOCIIE0BATEILHOTO U MApauIeIbHOTO COSTMHEHUSI CONTPOTUBIICHUN.

I[Ipubopbl W NPUHAMJIEKHOCTU: PEOXOPJA, Mara3uH CONPOTHUBIICHUMH,
PE3UCTOPHI C HEU3BECTHBIM COIMPOTUBIICHUEM, TAIBBAHOMETP, HCTOYHHK TOKA, KITFOY,
peocrTar.

KPATKAS TEOPUA

B ¢usuke paznuyaroT mpoBOJHUKH MEPBOTO U BTOporo poxaa. IIpoxoxkaeHue Toka
B IIPOBOJITHHUKAX MEPBOrO POJA HE CBSA3AHO C U3MEHEHUEM MX XMMUYECKOW NMPUPOABI U
3aMETHBIM [IEPEHOCOM BellecTBa. K HUM OTHOCSATCS BCE METAJLIBI.

B mnposoaHukax BTOpOro poia MNPOXOXKIECHHE TOKA CBA3aHO € XMMHUYECKUMU
U3MEHEHUAMU, BEAYIIUMHU K BBIJIEICHUIO COCTABIIAIOIIMX 3TU IIPOBOJHUKU BEILECTB B
MECTax HMX CONPHUKOCHOBEHHUs C JPYyTMMH IPOBOIHMKaMHU. PacruiaBiaeHHBIE cCOIIH,
pPacTBOPBI COJIEN, KUCIIOT, IIEJI0YEH SABIIAIOTCSA IPOBOAHUKAMU BTOPOTO POAA.

Eciam B OOHOPOOHOM YYacTKe LENM CO3Aarb JJIEKTPUYECKOE II0JE€, TO B 3TOM
YYaCTKE BO3HHUKAET AJIEKTpuyeckuil ToK. Co3laHHOE II0JI€ XapaKTepU3yeTcs
HarpspbkeHneM U, TPWIOKEHHBIM K YYaCTKY LIETIH.

B pesynbrare onbiToB OM yCTaHOBWJ, YTO IpPH IIOCTOSHHOW TEMIIEpAType
OTHOLIEHHE HanpspkeHuss U Ha KOHIAX NPOBOAHUKA K CHJIE TOKA / B HEM SIBIISIETCS
IIOCTOSSHHOM BEJIMYUHOM:



R =g = const
I

DTy BEJIWYMHY Ha3bIBAIOT JJICKTPUUYECKUM COINPOTUBICHUEM R yyacTka LEenu
(nmpoBognuka). CornacHO OJJIEKTPOHHON TEOPUHU, COMPOTHUBICHUE METANIMUYECKUX
MIPOBOJAHUKOB 3JIEKTPUYECKOMY TOKY BO3HHMKAET BCJIEACTBHE TOTO, UTO HOCHUTEIM TOKA
— DJIEKTPOHBI MPOBOJAMMOCTH — IIPU CBOEM JABMIKEHUHU HUCIBITHIBAIOT COYAApPEHUS C
MOHAMHU KPUCTAJUIMYECKOW pemieTku. [Ipu 3ToM IBMKYyIIMECs DJIEKTPOHBI MEPEaal0T
MOHAM YacTh CBOEH DJHEPruM, MNPUOOpPETEHHOH TIpu CBOOOAHOM IIpobere B
AMEKTPUUECKOM TI0JIe. DHEprusi, IMepeaaHHas HMOHaM, MPEBPAIAETCi B IHEPTHUIO
OecropsA0YHOTO KOJICOAHHWS MOHOB, T. €. BO BHYTPCHHIOK JHepruto. Pasznuuue B
CONPOTHUBJICHUH PA3JIMYHBIX METAJJIOB OOBSICHSAETCS Pa3IuYUeM CPEIHUX CBOOOIHBIX
POOETOB 3JIEKTPOHOB M KOJUYECTBA CBOOOJHBIX 3JICKTPOHOB B CAMHHUIIC 00BEeMa
MeTania.

Enununeit compotuBnenuss B cucreme CU  sBasercs om  (OM), paBHBIM
CONIPOTUBIICHUIO TAKOTO MPOBOJAHWKA, B KOTOPOM MpH HampsbkeHuu | B Teder Tok
cuinot 1 A. Benuuumna, oOGparHasi CONpPOTUBICHHIO, HA3bIBACTCS MPOBOIUMOCTHIO.
Enununeil npoBoAMMOCTH SBIISIETCS BEJIMYMHA, OOpaTHas oMy, - cuMmeHc (Cwm).

Jns  OOHOPONHOTO  HWIMHAPUYECKOTO  IMPOBOJHUKA  CONPOTHUBIICHUE
ompenensercs mo ¢hopmye:

R=2
S

rae / - AJiMHa IPOBOAHMKA; S - TUIONIAb OMEPEYHOT0 CEUeHHS MPOBOIHUKA; P
- YI€JIbHOE COMPOTUBJIEHUE MaTepuralia, U3 KOTOPOro U3rOTOBJIEH MPOBOIHUK.
UucnoBoe 3HAUECHHE VYIEIBHOIO COMPOTUBIEHUS P PABHO COMNPOTUBICHUIO
IPOBOJHMKA [IMHOM | M, a IUIOm[a[b IONEPEYHOro cedeHus pasHa 1 m°. Enununa
VIACIHHOTO COTPOTHBIICHUS HOCHT Ha3BaHUE «oM — MeTp» (Om*Mm). Benwuwmna,
oOpaTHasi yIETHbHOMY COIPOTHUBIICHUIO, HA3BIBACTCA YACIBHONW TMPOBOIUMOCTHIO
Marepuana:
o=1
p
Enununa ynenbHON NPOBOAUMOCTH — «CUMEHC Ha MeTp» (Cm/m).

Hanmnuue an/IMeceﬁ B MCTAJNIMYCCKOM IIPOBOJHUKC YBCIIMYHUBACT €ro yACJILHOC
COIIPOTHUBJICHHC. B Tex cilIy4daiax, rac Tpe6yeTcsI MaJIo€ COIIPOTUBJIICHUC ITPOBOAOB,
HpI/IMeHSIIOTCSI YUCThIE METAJUILI. MeTaUIMUEeCKUE CIUIaBbI HpI/IMCHH}OTCSI JJIA
HOHY‘IGHI/ISI 6OJ'IBHII/IX 3HAYCHUU COHpOTHBJ'ICHPIﬁ.

COHpOTI/IBJICHI/IG IMPOBOAHUKOB HU3MCHACTCA IIPHU U3MCHCHHUHN HUX TCMIICPATYPHI.
HpI/I YBCIMYCHUN TCMIICPATYPhI COIIPOTHUBICHHUC MCTAJUNIMYCCKHUX IIPOBOAHUKOB
YBEIIMYMBAETCSA. 3aBUCUMOCTb  YIAEIBHOTO COINPOTUBJIEHUS OT TEMIIEPATypPbl
XapaKTepU3yeTCsl TEeMIEPaTypHbIM KOI(PGUIIMEHTOM COMPOTUBICHUS & JTaHHOTO
BEIIECTBA: & -1

) p dt

JIJIs MHOTHX TPOBOJHHUKOB (B T. 4. META/UIOB) NpPH HEOONBIINX WHTEpBaIax
TCMIICPATYPbI 3aBUCUMOCTDb YACIBHOI'O COIMIPOTHUBJIICHHUA p OT TCMIICPATYyPEL
OITUCBIBACTCA J'IHHGIZHBIM 3aKOHOM:

P=pot),



r7ie Py — yaenbHoe conporusnenue npu 0°C; ¢ — remneparypa npoBogHuka, ’C; «
— CpeHul TeMIiepaTypHbId KOA(DPUITUEHT CONTPOTURIICHUS JJIsl OTIPEICIEHHOTO
MHTEpBaJIa TEMIIEPATYP.

JIst TOYHBIX U3MEPEHHI MOJB3YIOTCS METOAAMHU, CBOASIIMMUCA K CPABHEHUIO
U3MEPSEMOT0 COMPOTUBIEHUSI CO CTaHAAPTHBIMH (dTamoHamu). OAHUM U3 HUX
ABJISIETCS METOJ, MOCTa MOCTOSIHHOTO TOKa (MOCTHK YWTCTOHA). IIpuHummnuanbHas
cxXeMa MeTojia MOCTa Oblla pacCMOTPEHA BBIIIIE.

HOPAJOK BbBIITOJTHEHUS PABOTbI

3ananue 1. U3mepenne cONpoTUBICHUS PE3HCTOPA C MOMOIIBIO MOCTA
YurcroHa.

1. CobOpatrb 37EKTPUUECKYIO 1IETIh M0 CXeMe, TPUBEJICHHON Ha puc. 1.
2. IloctaButh nBuxok C peoxopaa AB B cpeaHee MOJ0KEeHUE.

3. COanaHcupoBaTh MOCT MOAOOPOM COMPOTUBICHUM Ry, TaK 4YTOOBI MOKa3aHUs
rajJbBaHOMETPA OKa3aJduCh PaBHBIMU HYyNIO. 3Ha4eHus Rnm, Li, L, 3anucarh B
Tabm. 1.

4. HaiiTi HEM3BECTHOE CONPOTUBIICHHUE TIO (HhOpMyIIE:

+

\
A i C

— o—[_

SA

- R

Ll

Rx:Rm_

L,
S5.tme Ly u L, — nnuHa npoBonoku peoxopaa Ha ydactkax AC u CB

cootBeTcTBeHHO (L,=AC, L,=CB). Pe3ynsrar 3anectu B Ta0I. 2.

6. HOBTOpI/ITB HN3MCPCHUS YKA3aHHBIC B IIII. 3, 3 CIIIC JBa pasa, CMCCTUB JABHIKOK

peoxopaa BIIpaBO U BJIICBO OT CPCIAHCTO ITOJIOKCHUA.

7. BeruuciuTh CPCAHCC 3HAYCHUC N3MCPCHHOI'O pE3UCTOPA.

Tabnuya 1
Ne Rn, L, Lo, R, Ry,
Om M M OmMm OM




8. AHaJIOTMYHO

U3MEpPUTh  COMPOTHBICHHE  BTOPOTO  pe3UCTOpa W
3aMmMucaTh OKOHYATEIbHBIC PE3YIbTaThI B TAOM. 2.
Tabnuya 2
Ne Ru, L, L, R, Ry,
Om M M Om OM

3ananue 2. IIpoBepka 3aKOHOB IOCJIEI0OBATEJBHOI0O W NapPaJIeTbHOIO
COeIUHECHUH Pe3UCTOPOB.
1. ITonw3ysich

dbopmynamu

IMOCJICA0BATCIILHOI'O

U [apajuleIbHOIO
COEIMHEHHUH, paccyuTarb OOLIEE CONPOTUBIEHUE PE3UCTOPOB, M3MEPEHHBIX B
3aJlaHNN 2.

2. CpaBHHUTh U3MEPEHHBIC 3HAYCHUS R, U R,q ¢ BBIUMCICHHBIMU. Crenarhb
BBIBOJL O BBINOJIHSIEMOCTH 3aKOHOB
COEMHEHNN PE3UCTOPOB.

MMOCJICAOBATCIIbHOIO M IIAapaJlJICIIBHOTO

Tabruya 3.
No R, L, Ly, Rnap_ea Rnap ) Rnap m
OMm M M OMm Om , -
Om
Tabnuya 4
No R, L, L, Rnoc 5, Ruoc Ruoc m
OMm M M OmMm Om , -
Om

KOHTpOJ]LHbIe BOITPOCHI

1. OOBsicHUTE TPUHIMI ACUCTBUS MPOCTEUILIET0 OMMETPA.

2. B 4eM KOHCTPYKTHMBHOE OTJIMYHME aMIIEpPMETPa, BOJBTMETPA, TallbBAHOMETPA

MAarHUTONIEKTPUYECKON CUCTEMBI?



3. Kakumu mnpeumyiiecTBamMu 00JialaeT METOJ[ OINpPEACTICHUSI CONMPOTUBIICHUS
MOCTOM YUTCTOHA MO CPAaBHEHUIO C METOAOM aMIIEpMETPa U BOJBTMETpa?

4. Tlouemy ommOKa U3MEPEHUN MOCTOM YHUTCTOHA MEHBIIE, €CIM COMPOTUBIICHUE
Ry 1 Ry, OTU3KHU JPYT K IpyTry?

5. Ilouemy GOJBIIMHCTBO rajJbBAaHOMETPOB UMEET LKAy C HYJIEM MOocepeuHe?

6. MOXXHO 1M B CXEME€ MOCTa YUTCTOHA MPOU3BOJIUTH H3MEPEHUS, TOMEHSB
MECTaMU raJbBaHOMETP U UCTOYHUK TOKA?

7. Hapymaercss 11 paBHOBECHME MOCTa YHUTCTOHA, €CJIM HU3MEHUTh BEIUYUHY
HaIPsHKEHUSI ICTOYHUKA TOKA?

8. BriBecTH ycnoBusi paBHOBECHS MOCTa YUTCTOHA, HCTIONB3Ys 3aKoHBI Kupxroda.

KonTtponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OmeHka «5» CTaBUTHCA, €CIIM yUYalIWiCsS BBITIOIHSIET paboTy B MOJHOM 00BEME C
COONIIOZICHNEM  HEOOXOMMMOW  IMOCJEeNOBAaTeIbHOCTH  TMPOBEJICHUS  OMBITOB U
U3MEPEHUIl;  CaMOCTOSATENbHOM  palMOHAIbHO  MOHTUPYET  HEOOXOAMMBIE
00OpyZI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHAX U PEKUMAX, 00ECIEUHBAIOIINX
NOJIyYeHUE TMPaBUWIbHBIX PE3YIbTATOB U BBIBOJIOB; COOJNIIOAAET TpeOOBaHMS IpaBUII
0€30MacHOCTH Tpy/Aa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alllCH,
TaONMUIbl, PUCYHKH, YEPTEXKH, T'paUKH, BEIUNCICHUS; IPABUIIBHO BBIMIOJIHSAET aHAIU3
MOrPELTHOCTEM.

— OueHka «4» CTaBUTCA, €CJU BBIMOJIHEHBI TPEOOBAaHUS K OLEHKU «5», HO ObUIH
JOMYyUIEHbl JIBa-TpU HeAodeTa, He Oornee OgHOM Herpy0oil OmMOKM W OZHOTO
HeJloYerTa.

— OmeHka «3» CTaBUTCSA, €Clii padoTa BBINOJHEHA HE TOJIHOCTBIO, HO OO0BEM
BBITIOJTHEHHOM YaCTH TaKOB, MO3BOJISIET MOTYYUTh MPABUIBHBIC PE3YIBTATh U BHIBOBI:
€CJIM B XOJIe IPOBEACHUS ONbITA U U3MEPEHUN OBLIH JTOMYIIICHBI OITHOKH.

— Omnenka «2» craBuTCs, eciu paboTa BBINOJIHEHA HE IMOJHOCTBIO U 00BEM
BBIIIOJTHEHHOM YacTH paboT HE MO3BOJAT ClHENaTh NPABHIBHBIX BBIBOIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BBIUNCIICHNS, HAOIIOIEHUS IPOU3BOIUIIUCH HETIPABUIIBHO.

JlaGopaTopHbie padoThI

NucTpyKunonHas kapTa K JijadoparopHoii padore Ne 6



Tema 3ansaTus: usmeputs JJC wu onpeneneHue BHYTPEHHETO CONPOTHUBIICHUS
HMCTOYHHKA TOKA.

Heab 3aHATHS: HAYYUTHCS OKCIIEpUMEHTaNbHO, u3MepsaTh J/IC u BHyTpeHHEE
COIPOTHUBJICHHE HCTOYHHKA TOKA.

ITepex Hayaj0M 3aHATHA HEOOXOAMMO 3HAThL. 3akoH OMa I ydacTKa LENH, 3aKOH
Owma 17151 OJTHOM LIeTH, KaK MOAKIIOYAOTCS B LIETb TPUOOPHI U3MEPEHUSI CUIIBI TOKA U
HaNpsHKEHUs], TEXHUKY 0€30MaCHOCTH MPHU paboTe C MEKTPUUECKUMHU LEISIMU.

Ilocsie oxoHYaHus 3aHATHS Heo0XoaMMO ymeTb. CoOMpPATh 3JIEKTPUUYECKHUE IETH
napajyieIbHO  COEIMHEHHBIX IPOBOJHUKOB, CHHUMATh IIOKa3aHHWs HPUOOPOB,
PACcCUUTHIBATh NOJIHOE COITPOTHUBIICHUE NTAPAJUIEIIBHO COEAMHEHHBIX ITPOBOJHUKOB.
OobopyroBanue: KOMIIbIOTEP, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaepxanue u Teopus.
Bo3HUKHOBEHHE Pa3HOCTU MOTEHIMATIOB Ha TOJIOCAX JIOOOTr0 MCTOYHMKA SIBISETCA
pPE3YJIBTAaTOM pa3/ICJICHUs] B HEM IMOJIOKUTENBHBIX W OTPULIATENIBHBIX 3apsANIOB. JTO
paszzeneHue NpoucxoauT daarogaps padboTe, coBepIaeMoil CTOPOHHUMU CHJIAMHU.
Cuibl HEANIEKTPUUECKOTO MPOUCXOXKIEHUS, JNEHCTBYIOIINE HA CBOOOIHBIE HOCUTENIN
3apsi/ia CO CTOPOHBI HCTOYHHUKOB TOKA, HA3bIBAIOTCS CTOPOHHUMH CHJIAMHU.
IIpy mepemenieHnn 3IEKTPUYECKUX 3apsAA0B 0 LENU IOCTOSHHOIO TOKAa CTOPOHHHUE
CHJIBI, IEHCTBYIOLIME BHYTPH HUCTOUHUKOB TOKa, COBEPIIAIOT padoTy.
dusnueckass BEIMYMHA, paBHAs OTHOIICHHUIO pabOThl Ac CTOPOHHHUX CHJI TIpH
IIEpEMEIICHNM 3apsga ( BHYTPH HCTOYHMKA TOKAa K BEJIMYMHE OTOrO 3apsna,
Ha3bIBAETCS MEKTPOABIKYILIEH cuoit ucrounuka (IC):
QT = = A
g
I/1C onpenensiercss pabOTOM, COBEpIIAEMON CTOPOHHUMU CUJIAMM TMPU MEPEMEILEHNUN
€AMHUYHOTO TOJIOKUTEIBHOIO 3apsfa. OJNEKTPOABHXKYILIAs CHIA, KaK W Pa3HOCTb
MOTEHLIMAJIOB, u3Mepsercss B Boibrax. YroObl  u3meputh  IOJIC ucrouHuka,
HAaJI0 IPUCOENNHUTD K HEMY BOJIETMETP IIPU PA30MKHYTOM LIETIH.
McTOYHMK TOKA SIBISIETCS IPOBOJHUKOM M BCEIZla MMEET HEKOTOPOE COIPOTHBIICHUE,
II0O3TOMY TOK BBIACISIET B HEM TEIUIO. DTO CONPOTUBIEHUE HA3bIBAIOT BHYTPECHHUM
COIPOTUBJIEHUEM HCTOYHHKA U 0003HAYAIOT T.
Ecnu nens pazoMkHyTa, TO paboTa CTOPOHHUX CHJI IPEBpAIIAeTCs B MOTEHIMAIBHYIO
DHEPrUI0 HCTOYHMKA ToKa. [IpM 3aMKHyTOW wLenu 3Ta MNOTEHUWAaIbHAs JHEPrus
pacxomyeTcss Ha pabOTy 10 TMEPEeMEIIEHUIO 3apsg0oB BO BHEIIHEH Ienu C
CONPOTHUBIIEHHEM R M BO BHYTpEHHEN 4acTH LENH C CONPOTUBIEHUEM I , T.€. € = IR +
Ir.
Ecnim nenb cOCTOMT W3 BHEIIHEHM 4YacTW CONPOTUBIEHHEM R W BHYTpeHHER
CONPOTUBIICHUEM I, TO, COIVIAaCHO 3aKOHY coxpaHeHus sHepruu, JJIC umcrouyHmka
OyIeT paBHa CyMMe€ HAIpsSKEHUH HA BHEIIHEM U BHYTPEHHEM y4acTKax LIeNH, T.K. pU

MEepeMEeIICHNH 10 3aMKHYTOM IIeMM  3apsj  BO3BpallaeTCs B HCXOIHOE

g= IR+
MOJIOXKCHHUE , Thne IR — HampspKeHHE Ha BHEIIHEM Y4YacTKe uenu, a lr -

HAIps>KCHHUC HAa BHYTPCHHEM YUACTKE LICIIN.

i £

Taxum 06pa3om, I ydacTKa nenu, cogepakamero DJIC: &+




Orta ¢QopMmyna BbIpakaeT 3akoH Oma Ui TOJHOM Ienu: cuja TOoKa B IOJHOU
ey MpSAMO MPONOPLUOHATBHA 3IEKTPOABUKYILIEH CHJIE HCTOYHUKA M OOpaTHO
MIPONIOPLMOHAJIBHA CYMME CONPOTUBIICHU BHEITHETO U BHYTPEHHETO YYaCTKOB LIETIH.

YacTo HCTOYHUKH DIEKTPUUYECKON HHEPruu COCAMHSIOT MEXIy co0oM mis
nutanud nenu. CoeMHEeHNEe HCTOYHUKOB B 0aTapero MOXKET ObITh MOCIIeI0BATEIbHBIM
Y MMAPAJUICIIBHBIM.

Ilpy  mociaenoBareJJbHOM  COCIMHEHMHM [IBAa  COCEJHHMX MCTOYHHMKA
COCIMHAIOTCH Pa3HOMMEHHBIMHU MOJTIOCAMMU.

[TomyuunBIIasicss mpu MOCAeI0BaTEILHOM COSAMHEHUN aKKyMYJIATOpHas Oatapes
MMEET Ty € €MKOCTb, YTO M y OJMHOYHOTO AKKyMYJIATOPA, a HAIpPSOHKEHUE TaKOU
aKKyMYJSITODHOM  Oaraped paBHO CyMME€ HalpsbKeHUM  BXOJAUIMX B HEe
AKKyMyJISTOpOB. T.e. €ClnM aKKyMyJATOpbl HMMEIOT OJWHAKOBBIE HAIIPSIKEHHUS, TO
HanpspKeHHe Oaraper paBHO HAIPSKEHUIO OAHOTO aKKyMYJsiTOpa, YMHOXKEHHOMY Ha

KOJIMYECTBO aKKyMYJISATOPOB B aKKyMYJIITOPHOM Garapee.
= gk 5| I e k.
E 1 1 i

=
1. OJIC 6arapeu paBHa cymme IDJ]C OTACIbHBIX HICTOUHUKOB €= €1 1 € + €

2. O0miee COMPOTHBICHHE OaTaper WCTOYHUKOB pPABHO CYMME BHYTPEHHUX
COIIPOTUBIICHUM OTAEJIbHBIX UCTOUHUKOB Toarapen= I'1 + 12 1 13

Ecnu B Garapero coeMHEHBI N OJMHAKOBBIX MCTOYHHUKOB, To JJIC OaTtapen €= ng; a
COMPOTHUBIICHHE Tgarapen= NI’

i HE
R4nr

3. Cuna TOKa B TaKOM LeMNH M0 3aKkoHy Oma

IIpy mnapamielbHOM COCAUHEHUM COCAUHSIOT MeXAy €000l BCe
MOJIOKUTeIbHbIE H BCe OTPUIATE/IbHbIE MOJIOCHI IBYX WM N HCTOYHUKOB.

[TapannensHo COEJIUHSIOT TOJIbKO UCTOYHUKHU C OJJMHAKOBOM
O/IC. IonyuuBiiasicss Npu MapauieIbHOM COEIUHEHMM aKKyMyJsTOpHas Oarapes
UMEET TO K€ HAIpsDKEHUE, YTO U Yy OJMHOYHOIO aKKyMYyJsTOpa, & €MKOCTb TaKOW
aKKyMYJIATOPHOI Oarapen paBHa CyMME €MKOCTEH BXOASIIMX B HEE aKKyMYJISTOPOB.
T.e. ecau akKyMyasTOpbl UMEIOT OJMHAKOBBIE EMKOCTH, TO EMKOCTh aKKyMYJIATOPHOU
Oaraper paBHa EMKOCTH OJHOIO AaKKyMYJISITOpa, YMHOXKEHHOM Ha KOJUYECTBO
aKKyMYJIATOPOB B Oarapee.



1. DJIC Garapen OIMHAKOBBIX MCTOUHHKOB paBHa DJ[C OTHOTO UCTOUYHHKA. €= €= & =
&3
2. CompoTHBiieHHE OaTaper MEHbIIIE, YEM COMPOTHBICHUE OTHOTO UCTOUYHUKA Tsarapen—
ri/n

£

3. Cuyia ToKa B TaKoi 1eny no 3akony Oma & +rin

DnexkTpuyecKkas JHEpPrus, HAKOIUICHHAs B aKKyMYJSTOpHOW Oartapee paBHa
CYMME€ SHEpPruil OTIEIbHBIX AKKyMYJSATOPOB (MPOM3BEICHUIO SHEPIHil OTAEIbHBIX
aKKyMYJISITOPOB, €CJIH aKKyMYJIATOPbl OJMHAKOBBIE), HE3aBUCHUMO OT TOIO, Kak
COCIMHEHBI aKKYMYJISITOPBI - TapaJuICIIbHO WIN [TOCIIEI0BATENBHO.

BHyTpeHHee CONpPOTUBIICHHE aKKyMYJISITOPOB, H3TOTOBIEHHBIX IIO OJHOU
TEXHOJIOTUH, IIPUMEPHO oOparHo IIPONIOPLIMOHAIIBHO €MKOCTH
akkymyisaTopa. [IoaToMy  T.K. @OpW  [apajuleIbHOM  COCIMHEHHH  €MKOCThb
aKKyMYJIITOPHOI Oarapen paBHa CyMME €MKOCTEH BXOSILIUX B HEE aKKyMYJSTOPOB,
T.€. YBEJINUYMBAETCS, TO BHYyTPEHHEE CONPOTUBICHUE YMEHBIIIAETCS.

OTCIOI[aE =I,R +Iir £ =I,R, +1,r

[Mockonpky 11 B =U. g IR =U- 10
U, +1I,r =U, +1,r yapl.r - I,r =U, - U,

u,-U,

_12'11

OTcrona cnemyeT, 9To0 BHYyTPEHHEE COMPOTHRIICHUE HCTOYHUKA TOKA
(1)

a OJIC
oyner =€ = Uy + I,7 (2)

Onpepenexue 3AC v BHYTPEHHEro CONPOTHUBNEHMWA
MCTOYHMKA TOKA

- IGPGMETDN TOKD LI OnucaHue yCTAHOBKH
wibepuTe =57 B N
MCTOHHWK TOKQ i BUPTYAJIbHOU
JabopaTtopHoii padoThI
DKcIepuMeHTaIbHas
yCTaHOBKa MpPEACTaBlICHA
Ha pUCYHKE. B 15eBo
BEpPXHEM yIoy
MpEJCTaBICHAa  TaHEIb
«UCTOYHUK TOKa», Ha
KOTOPOM MOXHO BBIOpATh
OJIUH u3 ISITH

. MCTOUMMK 1

_ WCTousNE 2

» WCTOHHHK 3
_ MCTOSHAK &

_ HCTOMHUK 5




HMCTOYHUKOB TOKAa. BHU3Y pacmosiokeH K04, KOTOPBIH HE0OXOMMMO OyIeT 3aMbIKaTh
MoCJie DKCIIepUMEHTa. B KpailHEeM HWKHEM IpPaBOM YIJIy PACIOJIOXKEH PEOCTar.
MoxHO mepeMenarb TMOJ3YHOK W MEHSTh 3HA4YCHHE COINPOTHBIICHUS. MCmomb3ys
NPEICTaBICHHYI0 YCTaHOBKY, JIOCTHUTAeTCs I1Ielbh IOCTaBICHHONW JabopaTopHOU
paboTHI.

Ilnan BbINOJHEHUS PadOTHI
1. Ilepeitaute mo ccplike https://www.youtube.com/watch?
v=H8F2aQzK7]0 mpocMOTpuTe BHUIECOYPOK KOTOPHIN MOSICHUT, KAKUM 00pa3om
MPOBOAMTCS JTabopaTopHas paboTa B peaIbHBIX yCIOBHUSX.
2. ITepetinute mo ccbuike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBIMOJIHSIUTE MOCIEA0BATENBHOCTD JEUCTBUM, OMIMCAHHBIX HUXKE.

1.3apanue. Paccuumaiime 3/]C u énympennee conpomueienue yenu.

1. 3anmycTUTh BUPTYyanbHbINA CTEH]

2. BriOepuTe UCTOUHUK TOKA 1.

3. Kypcopom HaBOAMM Ha KJIFOY U 3aMbIKAEM LIETIb.

4. KypcopoM HaBOAUM Ha PEOCTAaT, ABUTAEM IOI3YHOK PEOCTaTa.

5. YcTaHoBUTE MOJIBYHOK peocTaTa MpUOIU3UTENHLHO B CpEHEE TOJI0KEHUE, U3MEPhTE
crny Toka {s u Hanpsokenne Us | 3anecure B TaGmumy 1.

6. TlepeqBUHBTE ION3YHOK peocTara, m3Mepbre cuiy Toka !2 m mampsokenne Us |
3aHecuTe B Tabmuity 1.

7. Beruucnute BHyTpeHHee conporuieHue » u JJIC £ ucTouHHKa ToKa 1o Gopmynam
(Du(2)

8. Pe3ynbraThl M3MEpEHU U BEIYMCIICHUN 3aMUIINATE B Ta0mHIry 1.

9. BEIIOJIHUTE TaKHE JKe JEHCTBUS JUISI HCTOYHHUKOB TOKa 2,3.4,5.

Tabmuma 1.

N /o €H3M_, B I1A IQ,A U1,B UQ,B RloM Rz,OM I',OM SB],H_,B

10.Cnaenates BEIBO.

KonTpoabHbIe BONPOCHI.

1.ITouemy mokazaHusi BOJILTMETpPA MPU PA30OMKHYTOM U 3aMKHYTOM KJIIOY€ Pa3JInYHbI?
2.Kak noBsICUTh TOYHOCTh U3MepeHus I]C ncrounmka Toka?

3.MoxkeTe 1M BBl MPEMIOKUTH Jpyrue crnocoObl uamepeHus: IC u BHYTpeHHEro
CONPOTHUBIICHHS] UCTOYHUKA TOKA?

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




Kpurepun ouenku:

— OneHka «5» CTaBUThCS, €CJIN YUaIlUNCs BBIIOIHIET paboTy B IIOJTHOM 00bEME €
coOJIt0IcHNEM HE00OX0JUMOM MTOCIIE0BATENBHOCTH IIPOBEICHUS ONBITOB U
U3MEPEHMI; CaMOCTOATENbHON PALlMOHAIIBHO MOHTUPYET HEOOXOIUMBIE
000py/I0BaHUE; BCE OIBITHI IPOBOJUT B YCIIOBUAX U PEKUMAX, 00€CTIEUMBAIOIINX
NOJTyYeHHUE MPaBUIIbHBIX PE3YJIbTaTOB U BBIBOJOB; COOMIONAET TPeOOBAaHUS MTPaBUII
0€30MacHOCTH TPYZa; B OTYETE NMPABUIBHO U aKKypaTHO BBHITIOJIHSIET BCE 3allUCH,
TaONUIbl, PUCYHKH, YEPTEKH, TPAPHUKHU, BBIYUCICHUS; TPABIIILHO BBITIOIHACT aHATIN3
IIOTPEIIHOCTEM.

— OueHka «4» CTaBUTCSI, €CJIA BBIIIOJIHEHBI TPEOOBAaHUS K OLEHKH «5», HO ObUIH
JOIYLIEHBI 1Ba-TPU HEJl0UeTa, He Oosee OHON HEerpyOoi OIMOKHU U OTHOTO
HeJo4YeTa.

— OneHka «3» cTaBUTCS, €CJid pabOTa BBIIOJHEHA HE OJHOCTHIO, HO 00bEM
BBIIIOJIHEHHOM YaCTH TaKOB, IIO3BOJISET MTOJYYUTh MIPABUIIBHBIE PE3YJIBTATHl U BHIBOJBI:
€CJIM B XOJ1€ IPOBEACHUSI ONIbITa U U3MEPEHUIN OBLIM JOIMYIIEHBI OLINOKH.

— OreHka «2» cTaBUTCS, €Clid paboTa BHIIOIHEHA HE TIOJTHOCTBIO U 00BbEM
BBITOJIHEHHOM YacTH pabOT HE MO3BOJIAT CAEIaTh IPaBUIIbHBIX BHIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIUNCIICHUS, HAOIIOIEHUS IPOU3BOAUIUCH HETIPABUIIBHO.

JlaGopaTopHble padoThI

NucTpyKunoHHas KapTa K JjadoparopHoii padore Ne 7

Tema 3aHATHA: ONPEJEIICHUE YIEIBHOIO COTPOTUBIEHUS TPOBOAHUKA

Henp 3aHATHA: OIpENEIEHUE  YAEIBHOIO  3JIEKTPUYECKOTO  CONPOTHBICHUS
PE3UCTOPHOIO MPOBOAA 10 TEXHUYECKOMY METO.Y.

Ilepex HayaJI0M 3aHATHS HEOOXO0AUMO 3HATH: UTO TAKOE YAECIBHOE COIPOTUBIECHUE U
OT YEero OHO 3aBHCHT; 3HATh MPUHLIUII JEHCTBUE U3MEPUTETBHBIX TPUOOPOB.

Ilocie oxoHYaHUSI 3aHATHA HeOOXOAUMO yMeThb: BBIUUCIATH  YAEIbHOE
COMPOTHUBIICHUE MPOBOJHUKOB JJI PA3TUYHBIX METAJIOB.

OO6opynoBanue: KoMboTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:kanue 1 TeOpuUs.
Krnacc ycTpoiicTB, KOTOpbIE IPUMEHSIOTCS JAJI U3MEPEHUS ANEKTPUUECKUX BEIUYMH,

HAa3bIBAKOTCs
/L - \J

AIIEKTPOUZMEPUTETHHBIMH MPUOOPAMHU.
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[To npuHIMIY JEUCTBUS SIEKTPOU3MEPUTENbHBIE MPUOOPHI OAPA3ACIAIOTCS Ha
CJIEIYIOIINE OCHOBHBIE THUIIBIL:

1. IIpuOGOpBl MarHUTOIIEKTPUUECKON CUCTEMBI A , OCHOBAHHBIC Ha IIPUHIIUIIE
B3aMMOJCHCTBHS KaTYIIKM C TOKOM M BHEIIHETO MAarHUTHOTO TOJIA, CO3/1aBa€MOTO

.

2. IIpuGopsI AIEKTPOIUMHAMUIECCKON CHCTEMBI , OCHOBAaHHbBIC HA MPUHIUIIE

IIOCTOAHHBIM MAardHuTOM.

QIICKTPOANHAMHNYICCKOI'O BSaHMOI[eﬁCTBHH ABYX KaTymCK € TOKaMH, U3 KOTOPBIX OJHA
HCIIOABWIKHA, a ApyTas HOABUKHA.

3. IIpuGopsl IEKTPOMArHUTHOM CHCTEMBI g , B KOTOPBIX HCIOJIb3YETCS
MIPUHIUIT B3aUMOJICCTBUS MAarHUTHOTO TOJISI HEMOJBMXKHOM KaTyIIKH C TOKOM H
MOABMKHOM K€JI€3HOM IIJIACTUHKHY, HAMAarHMYSHHOM 3THM MOJIEM.

4. TemnoBble W3MEPUTETBHBIC MPUOOPHI, MCTOIL3YIONINE TEIUIOBOE IEHCTBUE
AIIEKTPUYECKOro Toka. Harperas TOKOM TIpOBOJIOKA VYJIMHSETCS, MPOBHUCAET, U
BCJIEJICTBHE 3TOTO MOABMKHASI YaCTh MPUOOpa MOJyYaeT BO3MOXKHOCTh MOBEPHYTHCS
MoJ1 ISUCTBUEM MPYKUHBI, BHIOUpaIOIIe 00pa30BaBIIyIOCS CJIa0WHY TPOBOJIOKH.

5. Ilpubopsl HMHIYKIITMOHHOM CI/ICTGMI)IGD , OCHOBaHHbBIC Ha MPUHIMUIIE
B3aMMOJICHCTBUS BPAIIAIOMIETOCS MATHUTHOTO MOJISI ¢ TOKAMHU, WHIYKTUPOBAHHBIMHU

9THUM II0JIEM B ITIOABHIKHOM MCTAJUIMYCCKOM HUJIHMHAPC.

1

6. ITpuOOpHI AMEKTPOCTATUUCCKON CUCTEMBI £ , OCHOBAHHBIC HA TPUHIIUIIE

B3aUMOJICHCTBUSI  TOABMXKHBIX M HEMOABM)KHBIX ~ METAUNIMYECKUX  IUIACTHH,
3apsHKEHHBIX PA3HOMMEHHBIMU JIEKTPUYECKUMU 3apsiaaMu.

7. llpuGopbl TEPMOINIEKTPUUYECKONM CHCTEMBI, MPEACTABISAIONINE COOOM
COBOKYIHOCTb TEPMOIIApPhl C KAaKUM-JIMOO UyBCTBUTEIBHBIM NPHUOOPOM, HAIPUMEP
MAarHUTORJICKTPUYECKON CUCTEMBL. M3MepseMblil TOK, OPOXOAsS YEPE3 TEepMOIapy,
CHOCOOCTBYyET BO3HUKHOBEHUIO TEPMOTOKA, BO3/ICHCTBYIOIIETO Ha
MarHUTOZJIEKTPUUYECKHIA TPHOOP.

8. Ilpubopsl BUOpPAllMOHHOW CHCTEMBbI, OCHOBAaHHBIE Ha MPHUHIIUIE
MEXaHMYECKOTO pe3oHaHca BuOpupyromux Ted. [lpu 3amaHHON YacTtoTe TOKa
HamOoJjiee WHTEHCUBHO BUOPHUPYET TOT M3 SKOPHKOB 3JIEKTPOMAarHuTa, MEPHOJ
COOCTBEHHBIX KOJIEOaHUI KOTOPOTO COBIAJAET C MEPUOIOM HaBS3aHHBIX KOJICOAHHMIA.

9. DneKTpOHHBbIE U3MEPUTEIbHBIE MPUOOPHI - TPUOOPHI, U3MEPUTEIbHBIE LIEMTU
KOTOPBIX COZAEpKAT 3JIEKTPOHHBIE 3MeMeHThl. OHM HCHONb3yeTcs A U3MEpEeHUH
MPAKTUYECKA BCEX DIICKTPUUYECKUX BEIMYWH, a TAKKE HEIICKTPUUYCCKUX BEIUYHH,
NpeaBapUTEIHHO MPEOOPa30BAHHBIX B JICKTPUUECKHUE.

[Io Tumy OTCYETHOTO YCTPOMCTBA pa3IUYAlOT AHAJIOTOBBIE W LH(POBBIC
PUOOPBHIL.

XapakTepucTHKHU 3J1eKTPOU3MEePUTEIbHBIX IPUOOPOB.



IIpenenom  m3MepeHHs >IEKTPOU3MEPUTENBHOIO  MpUOOpa  Ha3bIBaeTCs
MaKCUMaJbHOE 3HAUCHHUE U3MEPAEMON (PU3UUECKON BETUUUHBI Xqxr, KOTOPOE BBI3BIBACT
OTKJIOHEHHUE yKa3aTeJs IIKaJIbl IpruOopa Ha BCIO IIIKAIY.

YyBCTBUTEJIBHOCTD .S — 3TO CIIOCOOHOCTH MPpUOOpPA pearupoBaTh Ha U3MEHEHUE
MU3MEPSIEMON BEIUYMHBI, T.€. BEJIMUYMHA, KOTOpas MOKAa3bIBAET, HA CKOJIBKO JIEJICHHIA
An iepeMenaeTcs ykaszarelb IpuOopa MpU MU3MEHEHMHM 3HAYCHUsI H3MepsieMoi

BEJINYHUHBI Ax Ha CAUHUITY:
—An
T Ax,

S

EnvHUIBl  M3MEpeHUsT UYyBCTBHTEIBHOCTH 3aBHCHT OT poOAa HU3MEpsSeMOM
BenMunHbEI (1e1/B, nen/A u T.1.).

IleHa fejeHHMs YUCIICHHO paBHAa 3HAUCHUIO W3MEPSACMOH  BEIMYUHBI X,

BBI3BABIICH OTKJIIOHCHHE YKa3areia HpH6opa Ha OJHO JCJICHHUC IIKaJIbI:

Ilena nenenust usmepsierca B B/nen., A/nen. u T.a. llena nenenus — 3TO KOJIUYECTBO
U3MEpSAEMON BETUUYHHBI, TPUXOJSIICECS HA OJTHO JICTICHUE IIKaIbl Tprbdopa.
IIpuBeneHHOW MOrpPeNIHOCTHIO MPUOOPA HA3BIBACTCS OTHOIICHHE aOCOIIOTHOM
MOTPENTHOCTH K HauOOJBIIIEMy BO3MOXXKHOMY OTKJIOHEHHIO TOKaszareis mpubdopa
(HOMUHAJTLHOMY TTOKa3aHUIO TPUOOpPa):

P— AX] -1 O

B nannoit paboTe HaxXoAUTCS yIEIbHOE COMPOTUBICHUE MPOBOJHUKA. DIEKTPUUIECKOE
CONPOTHUBIICHHE XapaKTepU3yeT MPOTUBOACHCTBUE IMPOBOJAHUKA IMPOTEKAHHUIO TOKA.

U

R=——

JUI IIOCTOSTHHOTO TOKAa COMIACHO 3akoHy OmMa !
/
. =0
JIJ1s1 OMHOPOHOTO MPOBOJHUKA C TOTIEPEYHBIM CEYEHUEM SHU ITTUHOM [ S

RS
p=—7
OTKYy/Ia TIOJTy4YrM (1)
VIenpHOE 3IIEKTPUYECKOE CONPOTUBIIEHUE p SBISECTCS XapaKTEPUCTUKOW Mmarepuania
npoBoAHMKa. OHO TaK)Xe 3aBUCUT U OT TEMIIEPATyPhl IPOBOJHUKA, COMNIACHO 3aKOHY:
0= po(l +ad
2
rae » 1 X - COOTBETCTBEHHO YAENbHBIE CONPOTHBICHHs npu Temmneparypax 0 °C
u t°C, & — teMneparypHblii Ko3GGHUIUEHT conpoTuBienus. s metawio a 0, T.e. ¢
MOBBIILIEHUEM TEMIIEPATYPhbl CONPOTUBICHUE METAIIOB YBEIHMUUBAETCS.
VYnenbHOE CONPOTUBIECHUE PE3UCTOPHOTO IMPOBOJA HA OCHOBAHUU OIPEACIIUTCS

CJ'IC,ZIYIOH_II/IM 06p330MI
}gp ‘5
P= /



IloncraBnsas B 3TO
BelpakeHue (5) wu  (6),

IMOJIYYHUM:

ﬁ MOTEPUAA
i MPOBOAHMKO

Qg
. @ &

NapameTpsl
- B YCTQHOBKM

1= [ |3jam
h=| o B

d= 03 [

= HIXpOM
Dexpent
MEHTaHIH

. KOHCTaHTaH

=u

2= 015 |3 Om

= 0 A

(2

Onucanne yCTAHOBKH BHPTYaJbHOM J1200paTOPHOM padoThl
DKclepuMEeHTallbHasi YCTAaHOBKA IMPEJICTaBlieHAa Ha pUCYyHKE. B JIeBOM HWXKHEM YLy
pacrnono)XeHa IaHellb «IapaMeTpbl YCTaHOBKHW», MOXKHO YCTAHOBHUTH CIIEAYIOLIUE
napaMeTpel Takue, Kak JJIMHY aKTUBHOM YacTU MPOBOAHHMKA, €ro JHaMerp,
BHYTPEHHEE CONPOTUBICHUE amIepMeTpa, Mpou3BoiabHO. CrpaBa pacHojokKeHa
NaHeslb «Marepuaj MPOBOJHUKAY, MO KOTOPOH MOXHO BbIOpaTh MaTepuai: HUXPOM,
bexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOUIbIO NaHENN «JIMHEIKa» MOXXKHO MU3MEpPUTh
JUIMHY TpOBOIHUKA. MCronb3ysl MpenCTaBICHHYIO YCTAHOBKY, JOCTUTaeTcs IIelb
MOCTABJIEHHOW 1ab0paTopHOii paboTHI.

Il;1aH BbINOJIHEHUs PadOThI
1. Ilepeitnute no ccwike https:// www.youtube.com/watch?v=g87ZvZSwnAmM
MPOCMOTPUTE BHUJICOYPOK KOTOPBIM TMOSCHUT, KakKUM o0O0pa3oM MPOBOAMUTCS

naboparopHasi paboTa B peaJIbHbIX YCIOBUSX.
2. Ilepeitaute mo ccwuike http://mediadidaktika.ru/mod/page/view.php?1d=403

1 BBIIIOJIHANTE o CJICA0BATCIIBHOCTD I[GﬁCTBPIfI, OIMMCAaHHBIX HMIKC.

1. 3ananme. Paccuumaiime yoenvHoe conpomuejieHue HUxXpoma, ¢hexpens,
MAH2AHUHA, KOHCMAHMAaHA.
1. 3amycTuTh BUPTYalbHBIN CTEH]I, BRIOEpUTE MaTepHUall IPOBOTHUKA HUXPOM.
2. YcTaHOBUTH, B COOTBETCTBHH, C BAPUAHTOM COBITAJIAIOIIEM C MOCIEAHEH U(PPOH 1O
CIUCKYy TpPYIIbl, OH HAXOAUTCS B KOHIIE JOKYMEHTA, IJIWHY AaKTUBHOW 4YacTH



MPOBOJIHUKA /, €r0 AuaMeTp d, a Takke BHYTPEHHEE COMPOTUBIICHHE aMIlepMeTpa R.
3aHecTH 3TU JIaHHbIE B TaOIUILy 1.

3. IIpu noMo1u peryasatopa ToOka YCTAHOBUThH ITPOU3BOJILHOE 3HAYCHUE CUJIbI TOKA /4.
3anucate B Tabauily 1 cooTBeTCTBYIOIICE eMy HanpsikeHue Us.

3. AHaAJOTUYHBIE U3MEPEHUS, ONTMCAHHBIC B 11.3, MPOBECTH JIJI1 HECKOJIbKUX 3HAUCHUM
CHJIBI TOKA.

4. Tlo ngaHHBIM TaOMMIBI 1 paccuuTarh BEIMYMHY VYIASIBHOTO COIPOTHUBIICHUS
IIPOBOJIHUKA 110 popmyire (2).

5. Paccumtarh aOCONIOTHYI0O W OTHOCUTEIBHBIC TOTPEITHOCTH U3MEpPEHUN
(npunoxenue 1).

6. BeINOMHUTH aHAIOTUYHBIE AEUCTBUS I (pexpesb, MAHTaHWHA, KOHCTAHTaHa.

Tabmuua 1
Ne LA U, B p, Om'Mm*/M | IlapaMeTpsl
1 JIaMeTp MPOBOJIHUKA:
) d=...MM
JUTMHA aKTUBHOM 4acCTH:
3 [=....™m
IJI01LA]Tb ceueHus
CpeAmee IPOBOJIOKH:
§=7T — o
BHYTPEHHE COINPOTUBJICHUE
amIiepMeTpa
RA = e A

6. CuemaiTte BbIBO/I.

KonTposbHbIie BONIPOCHI
1.OT KakuX BENMYMH 3aBUCUT IEKTPUUYECKOE COIPOTHUBIICHUE IIPOBOJHUKA?
2. Ykaxute GpopMyily JUlsl pacueTa COIPOTUBIIEHHMSI 110 pa3MepaM POBOAHMKA.
3.0T KaKuX BEJIMYMH 3aBUCHUT YAEIBHOE CONPOTUBIICHUE MIPOBOAHUKA?
4. HazoBuTE METOJBI U3MEPEHHI CONPOTUBIIEHUS IPOBOAHUKA.
5. 3anumure QopMynbl JUIsl  ONPENENIEHUS CONPOTUBIEHMsS IPOBOJHUKA B
TeXHUYECKOM MeToie? Kakue BeJMYnHbBI U3MEPSIOT B 3TOM MeToe?

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

Kpurepun ouenku:



— OmeHka «5» CTaBUTHCA, €CIIM yYalIUiCs BBITIOIHIET paboTy B MOJHOM 00BEME C
coOMofIcHHEeM  HEOOXOAMMOM  IMOCJIEIOBAaTEILHOCTH  IPOBEACHUS  OMBITOB U
U3MEpPEHU;  CaMOCTOSTCIIBHOW  paIllMOHAIbBHO  MOHTHPYET  HEOOXOIAMMbBIC
000pyI0OBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSIX M PEXKHUMAX, 00€CIEUUBAIOIINX
MOJIyYeHHE TMPaBUIBHBIX PE3yJIbTaTOB M BBIBOAOB; COONIOAAET TpeOOBaHUS MpPaBUII
0€30MacHOCTH TpyJa; B OTYETE NPABWIHBHO M AKKypaTHO BBITIOJNHAET BCE 3aIHCH,
TaOJIUIIBI, PUCYHKH, YEPTEKH, TPAPUKU, BEIYUCICHUS; MPABUILHO BBIOIHICT aHAIN3
MOrPELTHOCTEM.

— Omenka «4» CTaBUTCS, €CJIM BBIMOJHEHBI TPEOOBAHUSA K OIEHKH «5», HO OBLIN
JOMYIIEHbl JBa-TPU HEAOYeTa, He Oosee OnHOM HerpyOod OIMOKM U OJHOTO
He/oueTa.

— Omenka «3» cTaBUTCSA, €clii paboTa BBINOJHEHA HE TOJIHOCTBIO, HO OO0BEM
BBITIOJTHEHHOHM YaCTH TaKOB, ITO3BOJISET MOMYYHUTh MPABWIBLHBIC PE3YIBTAThl  BBIBOIBI:
€CJIM B XOJIE TIPOBEICHUS OTBITA U U3MEPECHUN OBLIN JAOIYIIICHBI OIITHOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBINOJHEHA HE TMOJHOCTBIO M 00BEeM
BBITIOJTHEHHOW 4YacTh pabOT HE MO3BOJAT CeNaTh MPAaBHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIOIEHUS POU3BOAMINCH HETIPABUIIBHO.

JlaGopaTopHbie padoThI

JlaGoparopnasi padora Ne 8
HccaenoBanne 3aBUCMMOCTH TeMIIePaTyPbl HUTH JIAMIIbI HAKAJIMBAHUS OT
HANPSKEHUS HA €€ 3a:)KuMax
Heap padoThI: MpU YCIOBHUSIX CBEUYCHHS HUTU HAKaJIMBaHUSl ONPENEIUTH €€
TEeMIEPaTypy.
IIpuGopsl M NpUHANIEKHOCTH: JamMia HakanuBanus 220 B Ha mojacraske,
BosibT™MeTp 220 B, amnepmerp 1A, perynupyembiii uctounuk nutanus 1 — 220 B,
OMMETp, COCITMHUTEIbHBIE TPOBOA.

Kparkas Teopus

DKclepuMEeHTalIbHAsl MPOBEpKa HamOoJee pacHpOCTPAHEHHBIX OBITOBBIX JIaMII
HaKaJMBaHUg MOITHOCTBIO 25, 40, 60, 75, 100 BT nmoka3bIBaeT, 4TO UX CONMPOTUBIICHUE
B xononHoM coctogHuu npu 0 °C cocrasiser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 OmM, coorBeTcTBeHHO. Torma OTHOIIEHUE
«TOPSYET0» COMPOTUBIICHUA K «XOJIOHOMY» paBHseTcs 12,45;
11,7; 13,25; 12,62; 12,4, a B cpeaueMm oHO cocrtaBiser 12,5. Jlamnbl HakaauBaHUA
MonHocThio 100 Bt ¢ 2010r. He BeImycKaroTCsl.

B pesynbrare naMia HaKaJMBaHUS IPH BKIIOYCHUN pabOTaeT B AKCTPEMAIBHBIX
YCIOBUSIX TIPU TOKAaX, KOTOpPbIE IMPEBBIIAIOT HOMHUHAJIBHBIM, UYTO NPUBOAHUT K



YCKOPEHHOMY M3HOCY HMTH Hakajda M MPEKIEBPEMEHHOMY BBIXOAY JIaMIIbI U3 CTPOS,
OCOOEHHO TMpU TPEBBILICHUAX HanpsokeHus B nuTawoled ceru. Ilocnennee
OOCTOSITENIbCTBO MPH  JUIMTEIBHBIX MPEBBIIICHUSIX HANPSHKEHUS] OTHOCUTEIBHO
HOMHHAJIBHOTO IPUBOJIUT K PE3KOMY COKPAILIEHUIO CPOKA CITY’KObI JIAMIIBI.

Cpok city>kOBbl JIaMITIbl HaKaJIUBAHUS KOJIEOJIETCS B IIUPOKUX Mpeesax, oTOMY
YTO 3aBUCHT:

- OT KauecTBa COEJAMHEHWI B JIIEKTPONPOBOAKE W CBETWIBHHUKE; . OT
CTaOUIIbHOCTH HOMUHAJILHOTO HAIPSKEHUS;

- OT HaJIW4YMg WIM OTCYTCTBUSI MEXAaHMYECKHMX BO3ACHCTBUU Ha Jamimy,
TOJTYKOB, COTPSICEHUH, BUOPALIHIA;

- OT TEMIIEPATYPbl OKPYKAIOILIEH CPEIbI;

- OT THUIIa IPUMEHEHHOT'0 BBIKJIIOYATENSI U CKOPOCTU HAapacTaHUsl BETUYUHBI
TOKa MPH MO1a4Ye MUTAHUS Ha JIAMITY.

[Tpyn npomomkuTenbHOM padoTe JlaMIlbl HaKajdWMBaHUS €€ HUTh HakKaua IMoJ
BO3/ICIICTBMEM BBICOKOM TeMIIEpaTyphbl HarpeBa MOCTEIIEHHO UCTIAPSAETCS, YMEHbIIASACh
B TMaMEeTpe, pBETCs (TIEperopaet).

UYem BbIIIE TeMIEpaTypa HarpeBa HUTU Hakajia, TEM OOJIbLIE CBETA HU3JIydaeT
namna. [Ipy 3TOM MHTEHCUBHEE NPOTEKAET MTPOLIECC UCIIAPEHUS HUTH, U COKPAILAETCs
CpOoK ciykObl Jlammbl. [losToMy Ui naMn HakalWBaHHS YCTaHABIMBAETCS Takas
TeMIepaTypa Hakajla HUTH, IpU KOTOpoi obecrieunBaeTcs HeoOXoaumasi CBETOOT/Aa4a
JaMIIbl ¥ OTpeJIeIeHHAs MTPOAOJKUTENIBHOCTD €€ CITYKOBbI.

Cpennsst mpoaOJKUTENBHOCTh TOPEHUS JaMIbl HAKaJUBaHUS MPU PaCUYETHOM
HarpsbkeHnd He npesbimaer 1000 gacos. Ilocme 750 yacoB ropeHust CBETOBOM NOTOK
CHIKaeTcs B cpeaHeM Ha 15%.

Jlamnipl HaKaTMBaHUSL OUYE€Hb YYBCTBUTEIBHBI 1a5K€ K OTHOCUTENBHO HEOOIBIIUM
MOBBIIICHUSM HaNPSKEHUs: PU MOBBIIICHUH HANPSKEHUSI BCero Ha 6% CpoK CIyKObl
cHmkaercss BaBoe. [lo 93Toll mpuuMHE JaMmbl HAKaJIWBaHUS, OCBEILIAIOIINE
JIECTHUYHBIE KJIETKH, JOBOJBHO 4acTO MEPErOPArOT, TAK KAK HOYBIO 3JIEKTPOCETH MAJIO
Harpy>kK€Ha 1 HalpsHKEHHE MTOBBIIICHO.

CornacHo KJIaCCUYECKOM 3JIEKTPOHHOM TEOpUH METAJUIMYECKHE IPOBOAHUKU
UMEIOT KPUCTANIMYECKYIO CTPYKTYpyY. B y31ax KpUCTAIIIMYECKOW peIIETKA HAXOAATCS
MOJIOKUTENIbHbIE MOHBI, @ B IMPOCTPAHCTBE MEXJIy HOHAMH HMEIOTCS CBOOOJHBIE
ANIEKTPOHBI,  KOTOPBIE  COCTABJISIIOT ~ "DJIGKTPOHHBIA  Ta3",  3alOIHSIONIAN
KpUCTAJUIMYECKYI0 pemeéTky. CBOOOAHBIE SIEKTPOHBL, KaK M MOJIEKYNbl Trasa,
COBEPIIAIOT Xa0THYECKOE OECHOpPSIOYHOE JIBHIKEHUE, CKOPOCTh KOTOPBIX 3aBHCHT OT
temreparypbl. IIpy 3TOM Ka)Iblii OMHMCBHIBAET CIOXKHYIO TPAECKTOPHIO, MOAOOHYIO
TPAEKTOPUHU MOJIEKYJbI T'a3a WM YaCTHIIbl, COBEPIIAIONIEH OpOyHOBCKOE ABUKECHHE
(puc. 1).

BenenctBue 6ecnopsiiouHOCTH TEIUIOBOTO JABMYKEHHSI KOJUYECTBO AJIEKTPOHOB,
ABIDKYIIMXCSL B JIIOOOM HAalpaBlI€HWH, B CPEAHEM BCEIJa PaBHO YHCIY JJIEKTPOHOB,



MepeMEIAONINXCS B POTHUBOIMOJIOKHOM HarpapieHuu. [loaTomy, B OTCYTCTBUU
BHEIIIHETO TMOJIsi, CYMMAapHBIM 3apsii, TEePEHOCUMBIM JJIEKTpOHAMU B JIOOOM
HaIlpaBJICHUH, PABEH HYIIO, T.€. B METAJUIE HET JIEKTpUUECKOro Toka. [Ipu co3manumu
Pa3HOCTH NOTEHIMAJIOB HAa KOHIAX METAJUIMYECKOTO TPOBOJAHUKA, B IMPOBOIAHUKE
MOSIBJISIETCSL  DJIEKTPUYECKOE TOJIE, MO JEUCTBHEM KOTOPOTO SJIEKTPOHBI OOpETyT
YaCTUYHO  YIOPSIAOYEHHOE JIBUKEHUE B  HANpPaBICHUU, [POTUBOIOJIOKHOM
HAIPABJICHUIO TIOJIA (T.K. 3JIEKTPOHBI O0JIa/Ial0T OTPHUIATEILHBIM 3apsiioM). [loaTomy
Py HAJIMYUW BHEIIHETO TOJIA (aKTUYECKOE NBIIKEHUE DJIEKTPOHOB MPEACTABIISET
co00il CyMMy OECIOpSIIOYHOTO W YHOPSIOYEHHOTO JABWKCHHM, YTO TPUBOAUT K
MOSIBJICHUIO TPEUMYIIIECTBEHHOTO HampaBieHUsl JBHKEeHUS. KomnuecTBO 3JE€KTPOHOB,
JBIKYIIUXCSI TPOTUBOIOJIOKHO MO0, OyaeT OOoJble KOJUYECTBA AJIEKTPOHOB,
MIEPEMEIIAIONINXCS B HAINPABICHUM IIOJISI, CJIEAOBATENIbHO, BO3HUKAET NIEPEHOC
AIIEKTPUYECKOTO 3apsiia B HAMpaBJICHUH, MPOTHUBOIOJIOXKHOM TIOJI0, KOTOPBIM U
Ha3bIBAIOT AJIEKTpUUYECKUM TOKOM. Ha puc.10 mpencraBieHa TpaeKTOPHUsS IBHXKCHHS
AJIEKTPOHA B TMIPUCYTCTBUM JIEKTPUUECKOTO MOJIS.

[Ipy Hanmuumu TONS HA KAXKIBIA DJIEKTPOH JCHMCTBYET CHWJIAa PaBHAs €W, MOJ
NEHUCTBUEM KOTOPOM AJIEKTPOH ABUKETCSI YCKOPEHHO. [Ipu cBOEM JIBUKEHUU AIEKTPOH
CTaJIKMBAETCS C MOHAMHU KPUCTAJUIMYECKOM pemeTrku. B MOMEHT ynapa aieKTpoH
OTJaeT 4acTh WIM BClO 3Hepruto voHam. I[lociie 3Toro cHoBa moa AEHCTBUEM CHII
AIIEKTPUYECKOTO OISl YCKOPSIETCSA, YBEJIMYMBAET CBOKD CKOPOCTh W CHOBa IIpU
CIEAYIOIIEM COYJapEHUM C MOHOM OTIAET CBOIO SHEPTHUI0 OCTOBY KPUCTAJUIMYECKOU
PEILIETKH.
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Puc.1. Tpaekropusi ABMKEHUS SJIEKTpPOHA: a) Oe3 mousst; 0) B 3JIEKTPUUECKOM
T10JI€ HANIPSKEHHOCTBIO £,

DHeprusi, nepefaHHass MOHAM KPUCTAJUIMYECKOM pEelIeTKH, NpeBpallaeTcs B
DHEPrUI0 OECHOPSOYHOIO KOJeOAaTeNbHOTO JBM)KEHHUS HMOHOB, T.€. B TEIUIO. JTU
CTOJIKHOBEHHUSI TMPUBOMAAT K 3aTPYIHEHHUIO HANPABICHHOTO ABUKEHHS JJIEKTPOHOB, K
CO3JaHUI0 cONMpPOTUBIEHUs. C TOYKH 3pEHUS KIIACCUYECKOM 3JIEKTPOHHOW TEOPUU JBa
dakropa: 1) yuacTue DIEKTPOHOB B XaOTHYECKOM JBMXKCHUHM (HapsLy C
HaIIPaBJICHHbIM) U 2) HAJIUYHE COYIApEHUM JIEKTPOTENl C MOHAMU KPUCTAJIMYECKON

pPELIETKH BOCIPUHUMAETCA KaK d3JEKTPUYECKOE CONPOTUBICHHE IPOBOJIHHKA
AIIEKTPUYECKOMY TOKY.



C yBenuueHHeM TeMIeparypbl BO3pacTaeT CKOPOCTh XaOTUYECKOTO JIBHIKEHUS, a
TaK)X€ YHUCJIO COYIAPEHUH OHIEKTPOHOB, YTO JOJKHO TPUBECTH K YBEIMYECHHIO
COMPOTHUBIJICHUSI POBOJIHUKA.

OKCIEPUMEHTAIBHO ~ YCTAHOBIIEHO, 4YTO  JJII  METAJUIOB  yBEJIWYEHUE
CONPOTHUBIICHHS C TEMIIEPATYPOM BBIPAkKAETCA 3aBUCUMOCTBIO:

) rme R, — coOmpoTHBIEHHME TNpoBoAHMKAa 1pu Temneparype 0°C, R, —
CONPOTHBJIEHUE TIPOBOJHUKA IPH TEMIIEPAType f, — TEPMHUUYECKHH KOIDPHUIUEHT

COIIPOTUBJICHUS JAaHHOIO MeETajula, OH ITOKA3bIBAET HA KAaKyK) 4YacTb H3MEHSETCSA
COIIPOTUBJIEHHE NPOBOIHKKA Npy Harpese ero Ha 1°C. Y uuCTBIX METajIoB Mopsaka

107 1/ IPafyC |y crmaBoB MeHbIne. Y Bojdb(ppamMa, U3 KOTOPOTO H3rOTOBICHA HHUTH
uccnexyemoit namnsl 4,8-107°°C ..

N3 dopmynsr (1) MOXKHO ONpeAenuTh TeMIepaTypy pacKaJéHHON HUTH, €CIH
M3BECTHBI €€ CONPOTUBIICHUE R, IpH 3TOM TEMIIEPATYPE U CONPOTUBIICHUE HUTU Ry pH
temneparype 0°C:

t — RI-'_RE
Ry (2)

IHopsinok BbINOJTHEHUS PAOOTHI

Homuuanen | Hanpsbxen Temne
Cuna
ast ue C -
TOKa ONPOTHUBIICHH
No momHocts | U, B Mo1mHOCTS, P parypa
B € HUTHU Hakana
OTIbI | JIAMIIBI, notpeodsemas Hakaya
JIaMII . Ry,
Ta P, Bt aamnou P, Bt t,
e OMm
0
I, A
C

N3mepbTe AeKTpUuecKoe COMPOTUBIICHNE HUTH JIAMIIbl HAKAJTUBAHUS IPU KOMHATHOU
TEMIIEPATYPE C IOMOILBIO OMMETpA.



Co0epuTe MEKTPUIECKYIO IIeTIh COTTIACHO CXEME:
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Puc. 2. Cxema ycTaHOBKH

2. Boeruucnure 3HaueHue Ry AIEKTPUUYECKOTO COMPOTHUBIICHUS HUTU JIAMITBI
mpu 0 °C. Tepmuyecknii KO3QGHUIUESHT o ITEKTPUIECKOTO COMMPOTUBIIEHUS BOJIb(ppama
MPY 3HAUYCHUSX TeMmmeparypsl, 6mu3kux k 0 °C, paBeH mpuMepHO
4,8-107°°C .

3. [TonkirounTE YCTAaHOBKY K MCTOYHUKY MUTAHUS, COONIONAsT MOJSIPHOCTb.
W3mepbTe crily TOKa B LIETH MPH pa3HBIX 3HaueHUAX U Ha KOHIIAX HUTH HAaKaJIMBAHUS
JaMIbl OT MUHUMAJIBHOTO CBEUCHHS 0 MAKCUMAaIbHOTO. BhIUMCIIUTE DIIEKTpHUUYECKOE
COIPOTHBIICHUE R, HUTH JIAMIThl B HArPETOM COCTOSTHUU:

p U
N
4. HO HaﬁHCHHBIM 3HAUYCHUAM BHCKTpI/I‘IeCKOFO COHpOTI/IBJ'IeHI/ISI HUTHU J1aMIIbI Ro, Rt

U U3BECTHOMY 3HAUEHUIO TEPMHYECKOrO  KOd(P(DUIMEHTA  DIEKTPHYECKOTO
CONPOTHBIIEHHS BOJNb(PaMa BBIYUCIUTE TEMIIEPATYPY [ HUTU JaMIBI 10 (OPMYIIE
R¢—Ry

@Ry |
S. OueHuTe TpaHUIbBl MOTPEIIHOCTEN u3MepeHui. Pe3ynpTaThl M3MEpeHHl U
BBIYKCIICHUI 3aHECUTE B OTYETHYIO TAOJUILY.

6. [TocTpoiite rpaduk 3aBUCUMOCTH TEMIEPAaTypbl HUTH HAKAJIWBAaHUS OT
HaIpsDKEHHS Ha €€ 3aKuMax.

7. Cnenaiite BEIBOJI.

KonTpoJsbHbIE BONPOCHI

l. [Touemy DJIEKTPUYECKOE COMPOTUBICHUE METAJLUIOB  3aBUCUT  OT
TeMneparypbi?

2. KakoBbl OCHOBHBIE MCTOUYHMKH ITOIPEIIHOCTEN HW3MEPEHUN B JAHHOM
AKCIIepUMeEHTE?

3. [Touemy B nmanHOU paboTe PMEKTPHUUECKOE COMPOTHUBICHUE HUTHU JIAMIIBI
Ipy KOMHATHOM TeMIleparype MOXKHO CUMTAaThb HPUOIU3UTENBHO paBHBIM €€
ANEKTPUYECKOMY COMPOTUBIICHUIO npu 0°C?



Konrpomupyemsie komnereHuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-IL7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTBHCSA, €CAM YYaIlMICS BBIMONHICT padOTy B MOJTHOM 00BEME C
coOMroIecHneM  HEOOXOJUMOM  IOCIIEIOBAaTCIbHOCTH — MPOBEACHUS  ONBITOB U
U3MEPEHUN; CaMOCTOATEIbHOU palroHaJIbHO MOHTHPYET HEOOXOIUMEIE
000py/IOBaHUE; BCE OMBITHI MPOBOAWT B YCIOBUAX M PEXKHUMAX, 00CCIICUNBAFOITUX
MOJIYYeHHE TPABHIIBHBIX PE3YJBTAaTOB M BBIBOJIOB; COONIONAaEeT TpeOOBaHMS TPABUI
0€30MacHOCTH TpyJa; B OTYETE NPABWIHBHO M AaKKypaTHO BBITIOJNHSET BCE 3aIlHCH,
TaOJINIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BEIYUCICHUS, MPABUILHO BBIOITHICT aHAN3
IIOTPEIIHOCTEMN.

— Omenka «4» CTaBUTCS, €CJIM BBIOJHEHBI TPEOOBAaHUSA K OIEHKH «S5», HO OBLIH
JOMYILIEHbl JIBAa-TPU HeAodeTa, He Oosee OMHOW Herpyooi OmMUOKH W OFHOTO
HeIo4eTa.

— Omenka «3» craBUTCSA, e€ciM padoTa BBHINOJHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOM YaCTH TaKOB, MTO3BOJISICT MOJIYYUTh MTPaBUIBLHBIC PE3YJIBTAThI U BHIBOJIBI:
€CJIM B XOJIC TIPOBEJICHUS OTBbITA U U3MEPESHUN OBLIN JAOIMYIIICHBI OIITHOKH.

— OmeHka «2» CcTaBUTCS, €CJM padoTa BBIMOJHEHA HE IOJHOCThIO U 00BEM
BBITIOJTHEHHON YacTh pPaboOT HE IO3BOJAT CHACNAaTh IPAaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHMS, BEIYUCIICHUS, HAOIIOICHHS ITPOU3BOAMINCH HEITPABHIIBHO.

JlaGopaTopHbie padoThI

NHcTpyKIMOHHAS KapTa K JJadopaTopHoii padoTe Ne 9

Tema 3ausTus: onpenenenue KII/ anekrpudyeckoro HarpeBaress BOIBbI.

Heas 3aHATHSA: HAyYUTHCS, OKCHEpUMEHTaNbHO  omnpenessats  KII/]
IEKTPUYECKOTO HArPEBATEIS BOJBI.

Ilepen Hauyajiom 3aHATHS HeoOX0AMMO 3HATHL: uTo Takoe KIIJ[ TemmoBoro
JABUTATEISA, IO KaKoil popMyIie OH pacCUUTHIBACTCSI.

Ilocie oxoOHYaHMS 3aHATHA Heo0XoaMMO YyMeThb: paccuntbiBath KII/]
AIIEKTPUYECKOTO HArPEBATEIS BOJIBI.

Oo0opynoBanue: KOMIbIOTEP, IHTEpHET, MHCTPYKIIMOHHAS KapTa.



Coaepxanue u Teopus.

MOJ'IGKYJ'IBI COCTOAT U3 aTOMOB TO €CTb JJIA TOT'O YTOOBI pasgcianuTb MOJICKYJIBI Ha
aTOMbl HaI0 0CJIabuTh CUIIy TIPUTAKCHHA aTOMOB W BLIIIOJIHHUTDH pa60Ty TO CCTb
IMOTPATUTh SHCPIHUIO. HpI/I O6’I)€I[I/IHGHI/II/I aTOMOB B O6p&30BaHI/II/I MOJICKYJI SHCPIUA
OTACIIACTCA.

IIpu cropanum TOIUIMBA OTAENACTCA DJHEPTrUA. 1oniuom Ha3bIBACTCS TOPHOYEE
BEIIECTBO, HCIOJIB3YEMOE B KAYECTBE HCTOYHHUKA IIOJIYyYEHUsS TEIUIOTHI B
SHEPreTUYECKUX, TPOMBIIUICHHBIX U OTONUTENIbHBIX YCTaHOBKAaX. B 3aBucHMOCTH OT
THNA pEakluh, B PE3YJbTare KOTOPBIX BBIACIAECTCA TEIUIOTa W3 TOIUIWBA,
pa3IUYalOT opeaHuyecKoe 1 si0epHoe monaueo.

B OpPraHUYCCKUX TOINIMBaX TCIIJIOTAa BBIACIIACTCA B PE3YyIbTAaTe XUMHUYECKOU pCaKnuu
OKHCJICHHA €T0 I'OPHOYHUX yacTen IIPpHU YYaCTHU KHCJI0POAd, a B AJACPHBIX TOIIMBAX — B

pe3yabTare pacnaja JeJeHus SAep TKEIbIX JIEMEHTOB (ypaHa, INTyTOHUS U T.1.).

Knaccudukamuss ~ opraHMdeckux  TOIUIMB [0  arperaTHOMy  COCTOSIHHUIO.

TornmuBo ArperatHoe COCTOSIHUE
Teepmoe Kunkoe ["azoo0pazHoe
[Ipuponuoe Hpoga, Topd, Hedrs [IpuponHsli ra3

Oypble U KaMEHHbIE
YIJIM, aHTPAITUT,
TOPIOYHE CIAHIIBI

UckyccTtBeHHOo | JIpeBECHBIN yrob, Ma3syT, kepocuH, ["a3e1 HEDTAHOM,
e MIOJTYKOKC, KOKC, OCH3UH, COISIPOBOE KOKCOBBII,
YTOJIbHBIE U MacJio, ra3oiib, TE€HEPATOPHBIH,
TOpQsIHBIE OPUKETHI MEYHOE TOILJIUBO JIOMEHHBIH, Ta3
MOA3EMHOM
razopukamnum

N3mepenne KIIJl yCTaHOBKHM C 3JIEKTPUYECKUM JIBUTATENIEM. BBl IOMHHUTE, YTO
KIIJI (ko3¢ dutineHT mosie3Horo 1elCTBYs) Ha3bIBACTCS OTHOIICHUE TIOJIE3HON PabOTHI
K MOJTHOU paboTe, BRIPAKEHHOE B MPOIEHTAX:

N=Qu/A,, (1)
e rae A3 — pabora Toka B BOJOHArpeBaTelie 3a BpeMs T- OIpeersieTcs mo Gpopmysie:



A3=1-Ur, (2)
rae QI —KOIMYEeCTBO TETJIOTHI, KOTOPOE MOIIIO Ha HarpeBaHUE KaJTOpPUMETpa U BOIBI B
HEM OT TEMIIEPATYPHI t; 10 TeMIEepaTypsl ty:
Qu=cymy (t2—t;)) + cemy (t2 — t1) (3).
[Tocne nmoacranoBku (2) u (3) B popmyny (1), momyuynm 3HaUCHHE
— (cgmy + cemy ) (tz—tq)
I'U- T ’

KIIJ:

Onucanne yCTAHOBKH BHPTYaJIbHOM J12a00paTOPHOM padoThl

Onpepgenexne KM anekrpuyeckoro 3KCHepI/IMeHTaHBHa$I
HarpeBaTens BoAbl [ e nhu woant YCTaHOBKA IIpe/JCTaBJICHA
foml % Loha Ha pHCyHKe. B mpaBom
MNapameTpel ToKd B V= 195 £
IAEKTDUYECKOR LLenk =] 2 |20 HWXHCM yriy

- |

- u=[ % 1.8 G 400 b)) TIpEJICTaBIICHA MaHe/Ib
o I= & A
i'__:: [ MOpAMETDb KOAOPMMETDO «HapaMeTphbl
EM my=[ 07 ]3] k2 KaJOpUMETPa» BBIOOD
o = 90 ke K
E“ i AR vaccy  KamopuMeTpa |
£ MaTtepmas KasopKmeTpa
% e — Maccy BOHbl, KOTOpas
W
pyerans Oyner B Hem. IlaHens:

__.""' ""IIFIH

«MaTepuan
3 KaJopuMeTpa» -  JJIA

ol aa ot L SRS NBEI00pa Marepuarna:
MeJIb, aJTIOMUHUH, CTaJIh, JKeje30. BhIIe ecTh MaHe b «IapaMeTphbl BOABD), TJIe MOXKHO
BBIOpaTh HAYaJIbHYIO TEMITEPATypPhl BOIBI K €€ 00bEM.
CieBa maHeNb «IapamMeTpa TOKa B AJIEKTPUUCCKOHN LIenn», Onarofgapss KOTOPOH MOXKHO
BBIOpaTh HANpPsKEHHE, KOTOPOE CO37aeT HCTOUHUK TOKA. C TIOMOIIBIO KHOMKH «ITYCK»
HAYHETCS TMPOIECC HarpeBaHWe BOJAbI B KaJOpUMETpE, JAOKJIABIIMCh, KOIJa
TeMIeparypa JAOCTUTHET TEeMIIepaTypbl KUIMEHUs (TEpPMOMETP PACIOIOKEH CieBa )C
MOMOIIIBIO KHOIIKHM Tay3a MOXHO OCTAHOBUTH TPOIECC U 3a(UKCUPOBATH BPEMS,
MOKa3aHHOE B KpaifHEM HIDKHEM TIPAaBOM YIITY.
Vcnone3ys MpeAcTaBICHHYIO YCTAHOBKY, JOCTHTaeTCs I1eb TOCTaBICHHOU
nabopaTopHoii pabOTHI.

Inan BpINoOJHEHHUsI PAGOThI

1. I[Tepetiaute mo cceuike https:// www.youtube.com/watch?v=6PIvTC3-ObE
MPOCMOTPUTE BHUJICOYPOK KOTOPBIM  IOSCHUT, KaKHMM O0Opa3oM IPOBOAMTCS

naboparopHasi paboTa B peaJIbHbIX YCIOBUSIX.
2. Ilepeitaute no cewuike http://mediadidaktika.ru/mod/page/view.php?id=478




Y BBINOJHSANTE NOCJICA0BATSIILHOCTD ACHMCTBUM, OIIMCAHHBIX HUXKE.

1. 3ananme. Paccuumaiitme KII/] 2n1ekmpuueckozo nazpesames 600bl
1. 3amycTuTh BUPTYAJIbHBIN CTEH]T
2. BpiOpath BelecTBO, U3 KOTOPOTO HM3TOTOBJIEH KAJOPUMETP, €r0 Maccy U 00BbEM
BOJIbl B COOTBETCTBMM C HOMEPOM BapHaHTa, COBIAJAIOLIEM C MOCIEAHENW UPPOH 1Mo
CIIUCKY T'PYIIIbI, OH HAXOAUTCS B KOHIIE JOKYMEHTA.
3. BeiOpare (MpoW3BOJIBHO) HaYalbHYK TEMIEPATypy BOAbI M HANpPSKEHUE Ha
MCTOYHUKE TOKA.
3 3HaueHus BceX M3MEPEHHBIX (3a/IaHHbBIX ) BETUYNH 3aITUCaTh B TAOIUITY.
4 Knonkon «ITYCK» Hauare HarpeBaHue BOABI U NPEKPATUTH €0, HA)KAB HA KHOIKY
«ITAY3A» mnpu JOCTHKEHMM TemrepaTypbl kumneHus. Ilpu HeoOxonumocTu
ITOBTOPEHMS IKCIIEPUMEHTA BOCIIONB30BAThCS KHONKOM «CBPOCy.
5. 3anucarp B TaONMIy BpeMs HarpeBaHUs U KOHEUHYIO TEMIIEPaTypy BOABIL.

BemectBo 3HayeHue nmucarhb 0e3 okpyriienus!!!
KaJlopuMeTpa
YnenbHas VYnenvHas
TEIJIOEMKOCTh TEIJIOEMKOCTh BOJIbI Cs |
BEILIECTBA JIx/ (k- °C)
KJIOpUMETpPA Cy
JIx/ (xr- °C)
Macca kanopumerpa O06bEM BonbL V, 11
MK, KT
Cuma toka I, A Macca BojabI m;, KT
Hanpsxenune U, B Havanpnas
Temreparypat i, °
C
Bpems HarpeBanus Koneunas
T, C temreparypa tz, 0 C

6. BeINOJTHUTE BBIYUCIICHHUS.
7. B BBIBOZIE YKaXKUTE MOJyYEHHbIN pe3yabTar usmepenus KII/I.

KoHTpoJsbHbIE BOIPOCHI

1. Kakoe konmmyecTBO TEIIOThI Qp, paccesioch B OKpYyKaroIlyro cpeny? CKOIbKo
MPOLIEHTOB COCTABJISIET 3TA BEJIMYMHA OT KOJIMYECTBA TEIJIOTHI, BHIICIUBLIETOCS B
HarpeBaTeIbHOM JIEMEHTE?

2. U3menntcs au KIIJl HarpeBarens, eciivd yBeJIMYUTh BpEeMsl HarpeBaHus (Hampumep,
1o noiydaca)? Eciu na, To kak? OTBeT 000CHYMTE.




HauanbHblie JAAaHHBIC 110 BapHUaHTaM K 3aJaHUsM

I'pynma BemectBo Macca kanopumerpa | O6bEM BOIBI
KaJIOpUMETpa
1 JKEIe30 0,2 xr 21
2 ATIOMUHHUHA 0,2 kr In
3 MeNb 0,2 kr 21
4 cTallb 0,2 xr 21
5 JKee30 0,4 xr 27
6 aJIFOMUHUI 0,4 xr I n
7 Menb 0,4 xr 1 1
8 CTajb 0,4 xr I n
9 JKEIe30 0,5 kr 1
0 AJIIOMUHMI 0,5 xr In

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

Kpurepun ouenku:

— OneHka «5» CTaBUTBHCA, €CIM YYallMiCs BBINONHIET padoTy B MOJTHOM OOBEME C
COONIOIEHNEM  HEOOXOJUMOM  MOCIENOBaTeIbHOCTH  MPOBEACHUS  ONBITOB U
U3MEPEeHH;  CaMOCTOSITENIBHOM  palMOHAaJbHO  MOHTHUPYET  HEOOXOIUMBIC
00Opy/lOBaHUE; BCE OMBITH MPOBOAUT B YCIOBHUSIX M PEKUMaX, 00ECTICUMBAIOIINX
MOJTyuYeHUE TMPaBUIBHBIX PE3YIBTaTOB M BBIBOJIOB; COONOAAET TPEOOBAHMS IMPaBUII
0€30I1acCHOCTH TpyZAa; B OTYETE IMPaBWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alllCH,
TaOIUIbl, PUCYHKH, YEPTEXKHU, I'paUKH, BEIUMCICHUS; IPABUIIBHO BBIMIOJIHSAET aHAIU3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCA, €CJIM BBINOJIHEHb TPEOOBAaHUS K OLEHKU «5», HO ObUIH
JIOTYIIIEHBl JIBa-TPU HeAodeTa, He Oornee oaHOM HerpyO0oil oOmuOKM W OJHOTO
He/oueTa.

— OueHka «3» cTaBUTCS, €clii paboTa BBINOJHEHA HE TOJIHOCTBIO, HO OO0bEM
BBITIOJTHEHHOM YaCTH TaKOB, MO3BOJISIET MOMYYUTh MPAaBUIbHBIC PE3YTBTAThl U BHIBODIL:
€CJIM B XOJI€ IPOBEACHUS ONbITa U U3MEPEHUN OBLIH OMYIICHBI OLTHOKH.

— OueHka «2» CTaBUTCs, €ClIM paboTa BBINOJHEHA HE TMOJHOCTBIO M 00BEeM
BBITIOJTHEHHON dYacTh paboT HE TO3BOJMAT CHAeNaTh NPaBHIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOIEHUS IPOU3BOAUINCH HETIPABUIIHHO.




JlaGoparopHbie padoThI
JlabopaTopnasi padora Ne 10
IKCIEPUMEHTAJIbHOE ONpe/ieIeHHE YIeJbHOr0 CONPOTHUBJICHUS IIPOBOHUKOB

Heab paboThl: ONpeaeIUTh CpeaHEe 3HAYCHUE TeMIiepaTypHoro koddduimenta
COIIPOTUBIICHUS MEITH.

IIpubGopbl U NPUHANAIEKHOCTH: TIPUOOP JJIA OMNpEACNICHUs TeMIEPaTypHOTO
K03 dUIMEHTa CONMPOTUBJICHUS  MeETauioB, BbIIpsaMuTedb BC-24M, Habop
MPOBOAHUKOB, aMIIEPMETP, BOJBTMETP, TEPMOMETP TEXHUUYECKUH, KOMIUIEKT
POBOJIOB.

KPATKAS TEOPUSA
XapakTepUCTUKOM TMPOBOSIINX CBOMCTB Marepualia MNPOBOJHHUKA SIBISETCS
YIAEIBHOE COIPOTHUBIICHUE, T.€. CONPOTHUBIICHUE MPOBOJHUKA, UMEIOIIETO MONEPEUYHOE
CE€UEHHE, PABHOE E€IWHMIE IUIOWIA[W, W [JIMHY, PABHYIO €IWHULE IUHBL. Ecnu

IMPOBOAHUK C YACIBbHBIM COIIPOTUBJICHUCM p HMEET O BCeH JJINHE

I onunaxosoe ceuenne S , TO €r0 COTPOTHBIICHUE MOXET OBITh MOJCYUTAHO TI0
dbopmyrie

[ (1)
R= pg
VHGHBHOC COIIPOTHUBJICHUC IIPOBOJHHKA 3daBUCHUT B 06H1€M ClIy4dac OT MHOI'MX
(baKTOpOB: TEMIIEPATypPhl, MEXaHUIECKHUX AcPOPMAIIHii, HAPSXKEHHOCTH MAarHUTHOTO
IIoJIsI, B KOTOpPOC IIOMCHICH IIPOBOJAHHMK, M T.II. OTH 3aBUCUMOCTH ITUPOKO
HCIIOJIB3YCTCA B HBMePHTeHBHOﬁ TEXHUKE U aBTOMATHUKE.
3aBHCHMOCTD COIPOTHBICHUS OT TEMIIEPATyphl B OOMIEM BHIE MOKET OBITh

BbIpa’XCHA MHOTI'O1JICHOM

Rtl- = Rto [1+ou(t; —1y) +B(1; —l‘o)2 +...] (2)

e X u B . CpellHHE 3HAYEHUs TEMIIEPaTypPHBIX KOA(P(UIHMEHTOB, ONPEEIsIEMbIX

R R

t

OIIBITHBIM ITYTCM, o0Hn t

i - COINPOTHUBJIEHUS IIPU HAYAJIBHOU (tO) Y KOHEYHOU (ti)
TeMrieparypax. B HeOONbIIMX WHTEpBajaX W3MEHEHUS TEeMIEpaTyp 4YacTo ObIBacT
JIOCTaTOYHBIM TIPH PacyeTe OTPAHUYHUTHCS ABYMS dieHaMu psiaa ¢popmynsl (2). B atom
ciydae ¢hopMyna A ONpeIeTICHUsI COMPOTUBICHUS UMEET BUJI:

R, =R, [1+a(; —1)] 3)

3HayeHusT X He SBISIOTCA TIOCTOSHHBIMH M U3MEHSIOTCS C HU3MEHEHHEM
TEMIIepaTyphl, OJJHAKO B HEKOTOPBIX TEMIIEPATyPHBIX MHTEPBAIAX ITOT KOIDPUIIMEHT
MOKHO XapaKTepU30BaTh CPETHUM 3HAYCHUEM TeMIIEpaTypHOro KoddduimeHTa.



[Ipumensiemblii B pabore mnpubop (puc. 1) s

OompeNeNieHusl  TeMmreparypHoro  koddgduimeHta Meau /i 5
coctouT u3 karymku 1. Karymka mnpencraBiseT coOoit @}] /_ @l
KapTOHHBIM KapKac 2, Ha KOTOPbIA HAMOTAaH MEJIHbI TTPOBOJ 7

¢ JakoBoW wu3ossiuuend. KoHIBI TpoBoJa BBIBEAEHBI K

3aKMMaM 3, YCTaHOBJIEHHBIM Ha IJIaCTMAcCOBOW KOJIOAKE 4. M
B oToli Komomke 3akperieHa CTEKJIsIHHas MpoOupka, B \\
KOTOPYIO BCTaBJI€H Kapkac KaTymiku. CBepXy B KOJIOAKE N2

UMeeTCsd OTBEPCTHE S5 Uil TEPMOMETPA, HU3MEPSIOIIETO

Temneparypy Karymku. [Ipubop momemamT B cocyn ¢

BoAO. B cocyae wumeercs sneKkTpuyeckas CHHPAIb C N 1

BBIBEICHHBIM HaBEPX KJIEMMaMH. IToncoequuuB

AMEKTPUUYECKYI0 CIHpalib K MCTOYHUKY TOKA, HArpeBaroT
BOJAY B COCyle, IEpPUOJAMYECKH CUUTHIBAS IOKAa3aHMs u
TepMOMETpa W  HU3MEpsiE OMMETPOM  COIPOTHUBIICHUE

KaTYILKH. Prc. 1

MMOPAAOK BBIIIOJIHEHUE PABOTBI.

JKCNepMMEHTanNLHOE onpeaeneHue TemnepaTypHoro
koathchbuuLmeHTa CONPOTUBNEHUSA NPOBOAHWUKOB

oF oc MGTE‘@ CHUMOK I

NPOBOAHKMKQA
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1. TloaroroBsTe B TETpaau TaOMUIly MAJsl 3aHCH PE3yJbTaTOB W3MEPEHHH U
BBIYUCIIEHUN.



Tabnuya

Ne |U,B t Io, A | R I,A |t R o, o

l, Co ti 1 |
rpaa -
C° Om OMm P pai

? 9

2. 3aneiite B cocyn Boay Ha 2/3 BBICOTHI cocylqa. BHMMaHue: 3anmuBasi BOAY B
cocyll, MPUMUTE MEPBI K TOMY 4TOOBI BOIA HE TOMajia BHYTPh MPOOUPKH.

3. BcraBbTe B IpOOMPKY TEPMOMETP.

4. Beix1aB HEKOTOPOE BpEMsl, OKA BBIPOBHSIOTCS TEMIIEpATypa BOJbI U KaTYIIKU

t
npubdopa, 3anuIINTe MoKa3aHust Tepmomerpa 0.
5. H3mepsre ¢ mnoOMOLIBIO aMmIepMeTpa CcHily ToKa Ip W paccuuraiite

R

COIIPOTHUBJICHHUC KAaTyIIKH to ITOJIB3YsACh 3aKOHOM OMa, N 3alMMIIUTC PC3YyJIbTaTbl B

Ta0HIy.
6. [TogximounTe criupaib K KICTOYHUKY TOKA M YCTAaHOBHTE HAIPsDKEHUE He Oolee

5B.
7. Cnegute 3a IOBBIIEHWEM TeMIlepaTypbl Karymku. Korma temmeparypa

. t.
Karymku okaxercss kparHou 10 me. i=30, 40, 50 C° wusmeppre cuiay TOKa M
paccuuTaiiTe CONpOTUBIICHUE KaTylIKK. Pe3ynpTarel U3MepeHuil 3anuIInTe B TaOIHILY.

R

8. Hcnonb3ys pe3ynbrarbl MEPBOTO OMNbITA M TPEX MOCIEAYIOIINX (ti, i)
BBIYHCIIUTE JJIs KaXJOr0 ONbITa 3HAYCHHE TeMIEeparypHoro KkoddduimeHTa
COIIPOTHUBJICHUS MEH 10 hopMyIIe:

_ Rti B Rfo
Rt,- - At
KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).

9. HaliquTte cpenHee 3HaYeHHE TEMIIEPAaTypHOro Ko3((HIMeHTa CONPOTUBICHUS

memu X

10. Haueprute rpadux 3apucumoct R or Temmeparypsi ¢ (B macmrabe).

KOHTPOJIBHBIE BOITPOCHI
1. Urto Ha3bIBaeTCs TEMIIEPATYPHBIM KOAPHHUITUEHTOM COITPOTUBIICHHUS?
2. VnenbHas TPOBOAMMOCTH MPOBOAHUKA. DUBNUECKUN CMBICH, €IUHUIIBI
W3MEPEHUS, OT YETO OHA 3aBUCHUT?



3. KakoBa 3aBHCHMOCTH yIEIBHOTO CONPOTUBIICHHS MPOBOJHHUKA OT
TeMrieparypbi? Uem xapakTepu3yercs 3Ta 3aBUCUMOCTh?

4. TemmnepaTypHblii kK03(pPUIUEHT conmpoTuBiIeHUs. UTO OH XapakTepusyer, OT
4ero OH 3aBUCHUT. B Kakux equHunax usmepsercs’?

5. 3aBUCHUT JIM CONPOTHUBIICHUE IPOBOJHUKA OT TeMIieparypsl? Eciau 3aBuUCHT, TO
KaKoBa 3Ta 3aBUCUMOCTh? OOBSICHUTH (PU3NUECKHUI CMBICI 3TOTO SIBICHUS.

6. Kak u3MeHUTCS CONPOTUBIEHUE MPOBOIHUKA C MOBBILIEHUEM TEMIIEPATYphl U
noyemy? MaremaTnueckoe U rpaduueckoe n300pakeHUe 3TOM 3aBUCUMOCTH.

7. CpaBHHUTH 3aBUCUMOCTb H3MEHEHHS CONPOTHBICHUS METANIMYECKHUX
NPOBOJHUKOB M 3JEKTPOJUTOB OT Temmueparypbl. OObACHUTH (U3HKY SBICHUI,
MOPOXKJIAIOIINX ITY 3aBUCUMOCTD.

8. Onucarp mociienoBaTeNbHOCTh JEUCTBUM OINPENEIICHUs TEMIIEPaTypHOU
3aBUCHUMOCTH CONMPOTHUBIIEHUS B XO/I€ BBINIOJIHEHUS J1aDOpaTOPHOU pabOTHI.

9. N3menutcs nau TemmneparypHblii KOA(G(OUIMEHT CONPOTUBIICHUS, €CIIH
ONpEAeNATh €ro IO YyACIbHOMY CONPOTHUBICHUIO, a HE MO0 U3MEepsAEeMOMY
COIIPOTHUBJICHUIO ?

10.3aBucuT 1M TeMIeparypHbIi KOAIPPHUIMEHT CONPOTHUBIEHUS OT MaTepuaia
COIPOTHBIICHHS.

11 .B yem ¢usnueckuii CMbICT COMPOTUBIEHUS TpoBoaHMKA? OT Yero OHO
3aBUCHUT?

12.Hannmute u 0OBSICHUTE MaTeMaTHYECKYI0 3aBUCUMOCTb CONPOTUBICHUS OT
MaTepuaia u pa3sMePOB COMTPOTUBIICHUSI.

Kontponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OrmeHka «5» CTaBUTHCA, €CIIM yUYalIWCsS BBITIOTHSIET paboTy B MOJHOM 00BEME C
COONIIOZICHNEM  HEOOXOMMMOW  IMOCJIEeNOBAaTeIbHOCTH  TMPOBEJICHUS  OMBITOB U
U3MEPEHUIl;  CaMOCTOSATENbHOM  palMOHAIbHO  MOHTUPYET  HEOOXOAMMBIE
00OpyI0BaHUE; BCE OMBITHI MPOBOJAUT B YCIOBHAX U PEKUMAX, 00ECIEUHBAIOIINX
NOJIyYeHUE TMPaBUIIbHBIX PE3YIbTATOB U BBIBOJIOB; COONIIOAAET TpeOOBaHMS IpaBUII
0€30MacHOCTH Tpy/Aa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alllCH,
TaOMUIbl, PUCYHKH, YEPTEXKH, T'paUKH, BEIUMCICHUS; IPABIUIIBHO BBIMIOIHSAET aHATIU3
MOrPELTHOCTEM.

— OueHka «4» CTaBUTCA, €CJIH BBIMOJIHEHBI TPEOOBAaHUS K OLEHKU «5», HO ObUIH
JOMYyUIEHbl JIBa-TpU HeAodeTa, He Oornee OaHOM Herpy0oil OmMOKH W OZHOTO
HeJloYeTa.



— Onenka «3» craBUTCH, €cid padoTa BBHINOJHEHA HE IMOJHOCThIO, HO OO0bEM

BBINIOJIHCHHOM YaCTHU TAKOB, ITO3BOJIACT IIOJIYYNUTHh ITPABUJIIbHBIC PC3YIJILTAThI U BHIBOABI:

CCJIM B XOA€ IIPOBCACHUS OIIbITA U H3M€p€HPII>i ObLIN JAOIYIIICHBI OIIIMOKH.

— OHCHKa «2» CTaBUTCs, CCJIH pa60Ta BBIINIOJIHEHA HE IIOJHOCTBIO M 00BeM

BBIIIOJIHECHHOM YacTH pa60T HC IIO3BOJIAT CHACIATb IIPABHUIIBHBIX BBIBOJOB: CCJIH,

OIIbITHI, U3MCPCHN:, BBIYUCIICHHNA, Ha6JHOI[CHI/I$I IMPOU3BOANINCH HCIIPABUIIBHO.

Tema 3.3. DilekTprUecKNi TOK B Pa3JIMYHbIX Cpeaax

Yerusiii onpoc (YO)

l.

AN

8.
9.

Kakue ObIBatoT BemiecTBa MO THUITY HPOBOJUMOCTH D3JIEKTPUUECKOTO TOKa?
OnpeneneHue.

Kakwue BemiecTBa OTHOCATCS K TOTYTPOBOIHUKAM?

Kakas cBsi3b CylIECTBYET B MOJIYITPOBOAHUKAX ?

Kakue nogBu»«Hbple HOCUTENIU 3apsAJ0B UMEIOTCA B YUCTOM IOIYITPOBOAHUKE?

YTo mpou30MAET IPU BCTPEUE DIIEKTPOHA C JIBIPKOW?

Kakue HOCUTENHN 3apsiia SBISIOTCS OCHOBHBIMH B MOJYIIPOBOJHUKE C aKLENTOPHON
PUMECHIO, a KAKUE B TIOJYIPOBOJHUKE C TOHOPHOM NMpUMEChIO?

Kak no-apyromy Ha3bIBalOTCS MOJYIPOBOJAHUKH C JOHOPHBIMH M aKUENTOPHBIMU
npumMecamu’?

Kak obpasyercs p-n-nepexon?

Kakoii nepexo Ha3bIBaOT MPSIMbIM ?

10.Kak ycTpoeH noinynpoBOAHUKOBBIN 10 ?

11.13 4ero cocToUuT TpaH3UCTOP?

12.Yto Takoe Bakyym?

13.Yt0 Takoe TepMOIEKTPOHHAS IMUCCHS?

14.YcTpoiicTBO M IPUHIMI pabOThl BAKYYMHOTO JUO/A.

15.BonbramnepHast XapakTepUCTUKA BAKYyMHOTO IHOJA

16.YTo Takoe 3neKTpoHHbIN ITy4oK? W ero cBocTsa.

17.I1puHuun paboThl 3NEKTPOHHO-IIy4eBoi TpyOku. U e€ mpumeHeHue.

18.Kakue BemiecTBa OTHOCATCS K AJIEKTpoauTam?

19.4Yt10 Takoe sekTpruyecKas Aucconuanus’?
20.YTo Takoe pekoMOrHaIH?

21.Y10 Ha3bIBatOT HIOHHOUW TPOBOAUMOCTHIO?

22.Yto takoe smekrponu3? Kak on npoucxonut? 1 ero npumMeHeHue.

23.00msicHeHne 3akoHa AekTponusa. M ero popmymna.

24.Onpenenenwne 3apsiaa exrpona. U ero hopmyna.

25.Kak MOXHO cJiefaTh BO3yX MPOBOAHUKOM?

26.Kak nponcxoauTh noOHM3anus raza?

27.Kak mpoucxoaut pekoMOrnHanus raza?



28.4Yt10 Takoe ra3oBblii pa3psa’?

29.0npeneneHne caMOCTOSATENBHOIO U HECAMOCTOSTEIBHOTO Pa3psI0B.
30.Kak nponcxoauT MOHU3ALMS IEKTPOHHBIM y1apom?

31.YTo0 Takoe mia3ma?

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

Kpurepun ouenku:

OtMmeTka «5»

TIOJTHO PACKPBITO COCP)KaHME Marepuaa

YETKO U MPABUIILHO JaHbI OMIPEACIICHUS U PACKPBITO COACPKaHUE TTOHSATUIA, BEPHO
MCII0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL 1I0Ka3aTeIbCTBA UCTIOJIb30BAHbI Pa3IMYHbIC YMEHUS, BEIBO/IBI U3 HAOMIOECHUN,
OTBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCITOJIb30BAHbI paHCC HpI/IO6pCT€HHBIC 3HaHU.

OtmMmeTka «4»

PACKpBITO OCHOBHOE COJIEpYKaHUE MaTeprasa

B OCHOBHOM IIPAaBUJILHO JTAHBI ONIPEACIICHUS TTOHATUH U UCTIOJIb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CaMOCTOSTEJILHBIN

ompeieNIeHNs OHITUN HETIOMHbIC, TONMYIIeHbI HE3HAYUTEIbHbBIC HAPYIIISHHUSI
MOCJIE0BATSIIBHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPH HUCIIOIh30BaHUHT
HayYHBIX TEPMHHOB WJIM B BBIBOAAX M 00OOIICHUIX

MIPaBUJIHHBIC U YETKHE OTBETHI HA BOIIPOCH! YTOUHSIOIETO XapakTepa (MO3UIIHS
MTOHUMAFOIITNHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHHe YI4eOHOTO MaTepualia, HO U3JIOKEHO (hparMeHTapHO,
HE BCErja NoCjIe0BaTeIbHO

onpeieNIeHUs MOHITUN HEJOCTAaTOYHO YETKUE

HE KCIIOJIb30BaHbl B KAUECTBE JJOKA3aTeJIbCTBA BHIBOBI U 0000IIEHHS 13 HAOII0ACHUH,
JIOTIYIIIEHBI OMIMOKHU TPU UX U3JI0KEHUU

JOMYIIIEHbI OITMOKYA U HETOYHOCTH B UCIIOIB30BAHUN HAYYHOU TEPMUHOJIOTUH,
ONpPEACIICHUE TIOHATUN

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOIAIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (MO3ULUsI KPUTHUK )



OtMmeTKa «2»

OCHOBHOE COJIepKaHKe YueOHOTro MaTepuasa He PacCKphITO

HE JJaHbI OTBETHI Ha BOTIPOCHI HABOJIAIIETO U KOHKPETH3HUPYIOIIEro XapakTepa
JOTMYIIEHBI TPyObIe ONTHOKH B OMPEICTICHUH TOHITHH, TIPH UCIIOJIb30BaHUU
TEPMUHOJIOTHUHU.

Tecruposanue (T)

I BapuanT.

1.KakuMu HOCUTEISIMU 31, 3apsijia CO3/1aeTCsl AIEKTPUUECKUNA TOK B MeTasuiax?
A. DIEKTpOHAMU U TOJIOKUTEIbHBIMU NOHAMU.

b. IlonoxutenbHBIMU M OTPULIATETLHBIMUA HOHAMH.

B. DnekTpoHamMu U JbIpKaMu.

I'. [TonoXuTenbHBIMU HOHAMH, OTPULIATETLHBIMA HOHAMU U 3JIEKTPOHAMM.

J1. Tonpko 351€eKTpOHAMM.

2.Kakolt MUHMMaJIbHBIN 10 a0COTIOTHOMY 3HAYEHUIO 3aPsil MOKET ObITh IEPEHECEH
ANEKTPUUYECKUM TOKOM YEPE3 IEKTPOJIIUT?

A. e=1,6-10 K.

b. 2e~3,2-10 K.

B. JIt060ii cKob YTOIHO MaJIbIi.

I'. MuHMMaNbHBIN 3apsA]l 3aBUCUT OT BPEMEHH MPOITYCKaHUs TOKA.

. 1 K.

3. KakuMu HOCUTENSIMU 3J1. 3apsifa cO31aeTcs ANEKTPUUECKUI TOK B paCTBOpax WU
pacIuiaBax AJIeKTPOJIUTOB?

A. DnexTpoHamMH U MOJOKUTEIbHBIMA HOHAMM.

b. [1o0XUTENbHBIMU U OTPULIATEIBHBIMA HOHAMM.

B. [lonoXuTenbHbIMU HOHAMU, OTPULATEIbHBIMU HOHAMH U 3JIEKTPOHAMHM.

I'. TosbkO BNEKTPOHAMM.

J1. DneKTpOHaMHU U JIBIPKAMH.

4.Kakue AeiCcTBHS 3J1. TOKA BCET/Ia COMPOBOXK/IAIOT €TI0 MIPOXOXKIECHUE Yepes JII0ObIe
cpensbi?

A. TenoBoe.

b. Xumnueckoe.

B. MarnauTtHOe€.

I'. TermmoBoe 1 MarHUTHOE.

J1. TeruioBoe, XUMUYECKOE U MAarHUTHOE.



5.Ha puc. 1 npencraBieHo cxeMatuueckoe u3odpaxkenue Tpansucropa. Kakoit
uudpoit Ha HeM 0003HAUEH AIMUTTEP?

Al

b. 2.

B. 3.

I 4.

. Cpenu orBeToB A — I' HET PABUIIBHOTO.

6. KakuM TumoM mpoBOIMMOCTH 00J1a1a10T MOJTyIPOBOJHUKOBBIE MaTepuabl 6e3
npumecen?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3IIEKTPOHHOM U IBIPOYHOM.

I'. Monnom.

J1. He mpoBOIAT 2JIEKTPUUYECKUM TOK.

7. Kakum TUIIOM MPOBOJUMOCTH 00JIa/Ial0T MOIYITPOBOJHUKOBBIE MAaTEPHUAIIBI C
JOHOPHBIMU MMPUMECIMU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B OCHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3IIEKTPOHHOU U IBIPOYHOM.

I'. NonHOM.

J1. Takue MaTepuansl He IPOBOAAT NIEKTPUUECKUH TOK.

8. Kakoil u3 mpuBeAeHHBIX Ha pUc. 2 rpa)MKOB OTPAXKAET 3aBUCUMOCTb YJIEIbHOTO
CONPOTHUBIICHHS TIOJYITPOBOJHUKA OT TEMIEPATYPHI?

Al

b. 2.

B. 3.

I.4.

9. Ilpu NpOXOKAEHUU Yepe3 KaKUE CPEAbI MIEKTPUUECKOTO TOKA TPOUCXOAUT IIEPEHOC
BelecTna’?

A. Yepes MeTaJlIbl U MOIYITPOBOAHUKH.

b. Uepes nonynpoBOAHUKH M PACTBOPHI JIEKTPOIUTOB.

B. Uepes pacTBOpBI 31EKTPOJIUTOB U METAILIBL.

I'. Yepes rasel v nOIyIPOBOAHUKH.

J1. Uepes pacTBOPHI AIEKTPOIIMTOB U T'a3bl.



10. B onHOM ciiy4ae B repMaHuil 100aBUIN NATUBAJICHTHBIA (pocdop, B Apyrom —
TpEeXBaJICHTHBIN Tajuinil. KakuM TUIIOM MpOBOAMMOCTH B OCHOBHOM 00J1a/1aj
MTOJIYIIPOBOJIHUK B KaXKJ0M cliydae?

A. B iepBoM BIPOYHOI, BO BTOPOM SJICKTPOHHOM.

b. B nepBoM 3€KTPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 06oux ciyuasix 31eKTpOHHOM.

I'. B 060oux ciy4asix IbIpOYHOM.

J1. B 00oux cinydasx 3eKTpOHHO-IIPOYHOM.

11. Kak u3MeHuUTCS Macca BEIIECTBA, BBIICIUBILIETOCS HA KATOAE IIPU MTPOXOKICHUN
ANEKTPUYECKOTO TOKA YEPE3 PACTBOP ICKTPOJIUTA, ECIIM CUJIA TOKA YBEJIUUUTCS B 2
pasa, a Bpems €ro MpoxXoKJICHHUsI YMEHBIIUTCSA B 2 pa3a?

A. YBenuuutcs B 2 pasa.

b. YBenuuurcs B 4 pasa.

B. He namenurcs.

I'. YmenbmuTes B 2 pasa.

. YMensbiutcs B 4 pasa.

"

12. B npouecce anekrponusa "+" HOHBI IlepeHecnn Ha kaTof 3a 2¢ "+" 3apsng 4K, "-

" n

HMOHBI TICPEHECIN Ha aHOJI TaKOM ke 1o Moayito "- " 3apsia. KakoBa cuiia Toka B
ernu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

J1. 16A.

13. Kaxkoit u3 rpaukoB, IPUBEICHHBIX Ha PUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
IIOJIyIIPOBOJHMKOBOI'O AMOAA, BKJIOYEHHOIO B IIPSIMOM HallpaBJICHUN?

Al

b. 2.

B. 3.

I 4.

1. Cpenu orBeTOB A — I HET IPABUIIBHOTO.

14. Kakyto n3 cxem, NOKa3aHHBIX Ha pUC. 4, ClieAyeT NMPEANOoYECTh ISl UCCIIEI0BAHUA
3aBUCUMOCTH MPSMOTO TOKA JMOAA OT HANIPSKEHUS U KAKYH0 — JIJISI UCCIIEIOBAHUS
3aBUCUMOCTH OOpaTHOTO TOKA JAMOJA OT HAMPSIKCHUS ?

A. lns oboux uccienoBaHui ciaeayer BeIOpaTh cxemy 1.

b. Ins 06oux mccnenoBaHuii cieayeT BBIOpaTh cxemy 2.



B. Jlns viccnenoBaHus 3aBUCUMOCTH MPSMOIO TOKa IUO/Ia OT HAMPSKEHUS CIENyeT
BBIOpaTh cxeMy 1, /it 0OpaTHOTO TOKa — CXemy 2.

I'. Jlna vccnenoBanusi 3aBUCUMOCTH MPSIMOTO TOKA TMOJIa OT HAIIPSIKEHUS CIIETyeT
BBIOpaTh cXeMy 2, AJig 00paTHOTO TOKa — cxemy 1.

. Cpenu orBeToB A — I' HET PABUIIBHOTO.

1 Puc. 1

Puc. 2

Puc. 3




Puc. 4

II BapuanT.

1. Kakmu HOCHUTEIIAMHU 3J1. 3apsA/Ia CO3IAETCS MIEKTPUUECKUI TOK B
ITOJIyTIPOBOTHUKAX ?

A. DIIEKTpOHAMU U MOJIOKUTEIbHBIMUA HOHAMH.

b. [Ton0oXXUTENbHBIMU U OTPULIATEIbHBIMUA HOHAMMU.

B. DnekTpoHamMu U ABIPKaMHU.

I'. ITosIO’)KUTENBHBIMU MOHAMM, OTPULIATEILHBIMU HOHAMH U JJIEKTPOHAMH.
J1. ToJbKO 3JIEKTPOHAMU.

2.Kakoli MUHHMaIbHBIN 110 a0COIIOTHOMY 3HAYCHUIO 3apsi MOXKET OBITh IIepEeHECEH
AIIEKTPUYECKUM TOKOM Yepe3 MeTasui?

A. e=x1,6-10 K.

b.2e~3,2-10 K.

B. JIt000ii cKOIb YTOIHO MallbIii.

I'" MuHuManbHBIN 3apsa 3aBUCUT OT BPEMEHU MIPOITYCKaHUs TOKA.

. 1 K.

3. Kakumu HOCUTEISIMH 3J1. 3apsijia CO3/1aeTCsl DIICKTPUUECKUM TOK MPH
AIIEKTPUIECKOM pa3psijie B razax?

A. DJIEKTpOHAMU U MOJOXKUTEIbHBIMU HOHAMM.

b. ITo10KUTENBHBIMU U OTPULIATEIILHBIMA HOHAMH.

B. ITonoxutenbHbIMU HOHAMHU, OTPULIATEIILHBIMU HOHAMHU U DJICKTPOHAMM.
I'. Tonpko 3nEKTpOHAMMU.

J1. DIeKTpoHaMU U ABIPKAMHU.

4.Kakue AeicTBUS 3J1. TOKA HAOJIIOIa0TCs MPU MPOMYCKAHUU €T0 Yepe3 pacTBOP
ANEKTPOIUTA?

A. TensmoBoe, XMMHYECKOE ¥ MAarHUTHOE JICHCTBUS.

b. XumMndeckoe 1 MarHuTHOE JEHUCTBHUS.

B. TenmmoBoe 1 MarHUTHOE NEHCTBHUSI.

I. TeruioBOEe U XUMHUYECKOE NEWCTBUS.

J1. TonbKO MarHuTHOE JACHUCTBHE. .

5.Ha puc. 1 nmpencraBineHno cxemarnueckoe n3o0paxkenue Tpanzucropa. Kakoun
udpoit Ha HeM 0003HAYEH KOJIIIEKTOP?



A.l.
b. 2.
B. 3.
I 4. . Cpenu otBeTOB A — I' HET MPABUIIBLHOTO.

6. KakuMm Tumom npoBoguMocTH 001a/1at0T MOITYIIPOBOJHUKOBBIE MaTEpHAIbl 0€3
npumMecein?

A. He npoBOAST 371€KTPUUECKUI TOK.

b. Monnoi.

B. B paBHOI Mepe IEKTPOHHOMN U ABIPOYHOM.

I'. B 0OCHOBHOM JBIpOYHOM.

J1. B OCHOBHOM 3JIEKTPOHHOM.

7. Kakum TUIOM MpOBOAMMOCTH 00J1a1at0T MOTYTPOBOJHUKOBBIE MaTEepPHaIbl C
AKIENITOPHBIMUA MPUMECIMU?

A. B OCHOBHOM 3JIEKTPOHHOI.

b. B OCHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. Monnom.

J1. Takue Marepuralibl HE IPOBOIAT JICKTPUUECKHUM TOK.

8. Kakoii u3 mpuBeeHHBIX Ha pUC. 2 TPapUKOB COOTBETCTBYET 3aBUCUMOCTH
YAENBHOTO CONPOTUBIIEHUS PTYTH OT TEMIEPATYphl (IpU TEMIIeparypax, OJIM3KUX K
a0COJIIOTHOMY HYJI10)?

A. 1.

b. 2.

B. 3.

I 4.

. Cpenu orBeToB A — I' HET PABUIIBHOTO.

9. B kakux cpenax npu MpoxX0oKICHUH YEPE3 HUX IEKTPUUIECKOTO TOKa MEPEHOCA
BEILIECTBA HE MPOUCXOIUT?

A. B Metaiax U noJrylpoOBOAHHUKAX.

b. B nonynmpoBoIHUKAX U pacTBOPAx IEKTPOIUTOB.

B. B pacTBOpax 371€KTPONIUTOB U METAJIIaX.

I'. B razax u nomynpoBOJHHKAX.

J1. B pacTBOpax aJIEKTPOIUTOB U ra3ax.

10. B ogHoM cityuae B 0Opa3zell repMaHus 100aBUIN TPEXBAJICHTHBIN UHIUMN, B IPYTOM
— MATUBAJICHTHBIN O0p. Kakoii TUI MpoBOAMMOCTH MpeodiiaaeT B KaXJa0M ciiydae?



A. B nepBoM IBIPOYHOM, BO BTOPOM IIEKTPOHHOM.
b. B nnepBom 3JIEKTPOHHOM, BO BTOPOM JIBIPOYHOM.
B. B 00oux ciayyasix 31eKTPOHHOM.

I'. B o6oux cityyasix AbIpOYHOM.

J1. B 00oux ciaydasix 37eKTpOHHO-ABIPOYHOM.

11. Kak u3MeHUTCsI Macca BEUIECTBA, BBIICIUBIIETOCS Ha KaTOAE PU IPOXOKICHUU
AIIEKTPUYECKOTO TOKA YEPE3 PACTBOP AJIEKTPOJIUTA, €CIIA CHJIa TOKA YMEHBIIUTCS B 2
pasa, a Bpemsi €ro MpOoXoxKJIEHHUS BO3pacTeT B 2 pa3a?

A. YBenuuurcs B 2 pasa.

b. YBenuuurcs B 4 paza.

B. He nsmenurcs.

I'. YmenbmmTesa B 2 pasa.

. Ymenpmnres B 4 pasa.

12. B pouecce anekrponusa "+" noHbl iepeHecnu Ha karon 3a 2¢ "+" 3apsg 4K, -
" - " 3apsia. KakoBa cuiia Toka B

n

HMOHBI TIEPEHECTN HA aHOJI TAKOM K€ 110 MOJIYIIO
ernu?

A. 16A.

b. 8A.

B. 4A.

I. 2A.

1. 0.

13. Kakoii u3 rpadukoB, MpUBEACHHBIX Ha pUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
MOJIyIIPOBOJAHUKOBOTO AMOAA, BKJIIOUEHHOTO B 00OpaTHOM HaIlpaBiIeHUU?

Al

b. 2.

B. 3.

I. 4. . Cpenu otBeToB A — ' HET NPABUIBHOTO.

14. Kakyto U3 cxeM, MOKa3aHHbIX Ha pUC. 4, CIEAYeT NPEANOUECTh AJISl HCCIIEI0BAHMS
3aBUCUMOCTH IPSIMOTO TOKA AMOAA OT HANPSKEHUS U KaKYI0 — JUIsl HCCIIEOBaHUS
3aBUCUMOCTH OOpaTHOIoO TOKa IM0/1a OT HANPSIKEHUS?

A. Hu oiMH U3 IpUBEIEHHBIX HUKE OTBETOB HE SIBISIETCS TPABUIIBHBIM.

b. 1ns uccnenoBanusi 3aBUCUMOCTH MPSMOT0O TOKA JIM0/1a OT HAINPSKEHUS CIETyeT
BBIOpATh CXeMy 2, JUIsl 0OpaTHOTO TOKa — cxemy 1 .

B. Jlnsg uccnenoBanusi 3aBUCUMOCTH MPSIMOTO TOKA TMOJ1a OT HAIIPSIKEHUS CIIETyeT
BbIOpaTh cxemMy 1, AJjig 00paTHOTO TOKa — CXemy 2.

I'. Inst oGoux citydaeB ciaenyeT BhIOpaTh cXemy 2.



. Jns oboux ciayyaes ciaeayeT BblOpaTh cxemy 1.

3
4
2
1 'Puc. 1
p Y Y Y
0 t / T 0 T 0
t
1 2 3 4
Puc. 2
|
0 U 0 U 0 U 0
U
1 2 3 4

Puc. 3

=TT T




Puc. 4

KonTponupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kiaoun kK Tectam:

Bapuanr 1

Ne ponpoca 1(2[3(4(5]|/6|7 |8 10 /11 |12 13| 14

o

Hpaguabubii | I|A|B|B/A/B/IA/B| 1| b|B|b|B|B
OTBeT

Bapuanrt 2

Ne ponpoca 1/2(3(4|5/6|7 (8|9 (10/11|1 |13 |14

IIpauabubii B|A/B/A|B/B|B/B|/A|A|B |I'| 1 |B
OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCA 00yYaroIIeMycsi, €I HaOpay MeHee 5 0allioB;
— «3» BBICTABIISIETCA 00yUaromemycs, 3a 8-6 0asios;

— «4» BBICTaBIISIETCA OOyyaromemycs, 3a 11-9 6annos;

— «5» BeICTaBIISIETCS OOyyarolemMycs, 3a 6osnee 12 6aos.

3aganus ajs camMocTosiTesabHoi padorsl (CP)
Tembl 3cce (pepepaToB, 10KI210B, COOOLICHUI)

DNEKTPUYECKUN TOK B METAJIIAX, B JIEKTPOJIUTAX, I'a3ax, B BAKyyMe.
DIEKTPOIIN3.

3akoH snekrponuza dapanes.

DNEKTPOXUMUYECKUN SKBUBAJICHT.

Byl ra30BbIX pas3psiioB.

TepmoaneKkTpoHHAS SMUCCHSL.

AUl



7. Ilma3ma.

8. CoOcTBeHHas U MPUMECHAas MPOBOJUMOCTH.
9. P-n nepexo.

10.ITpuMeHeHnEe TOTYyPOBOIHUKOB.
11.TTomynpoBOTHUKOBBIE TTPHUOOPHI.

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

Kpurepun ounenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COAEpKaHUE MaTepuaa

YETKO U MPABUIIBLHO JAHBI ONIPEACIICHUS U PACKPBITO COAECPKAHUE TOHATUNA, BEPHO
MCITOJIb30BAHBI HAYYHBIE TEPMUHBI

IJIL AO0KAa3aTC/IbCTBA UCITOJIb30BaHbI PA3JIMYHBIC YMCHHA, BBIBOABI U3 H36J'IIOI[CHPII>1,
OIIBITOB

OTBCT C&MOCTOHTCHLHBIﬁ, HNCIIOJIb30BAHBI PAHCC HpI/IO6p€TCHHLIe 3HaHU.

OtMmetka «4»

PAcCKpBITO OCHOBHOE COJIEpKaHHUE MaTepraa

B OCHOBHOM IIPAaBHJILHO JTAHBI ONIPEACIICHUS TTOHATHH U UCTIOJb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CaMOCTOSTEJILHBIN

ompeieNIeHUs MOHITUH HETIOTHbIC, TONMYIIeHbBI HE3HAYUTEIbHbBIC HAPYIIICHHUSI
MTOCJIE0OBATEIIBHOCTH U3JIOKEHUS, HEOOJIbIIINEe HETOYHOCTH IIPH HUCIIOIb30BaHUHT
Hay4YHBIX TEPMHHOB WJIM B BBIBOJAX M O0OOIICHUIX

MIPaBUJIBHBIC U YETKHE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (MO3UIIHS
MTOHHUMAFOIITHHA)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEpyKaHHe YIeOHOTO MaTepralia, HO U3JIOKEHO (hparMeHTapHO,
HE BCErJa MoCIe0BaTeIbHO

onpeieNIeHUs MOHATUN HEJOCTaTOYHO YETKUE

HE KCIIOJIb30BaHbl B KAUECTBE JJOKA3aTeJIbCTBA BHIBOBI U 0000IICHHS 13 HAOIIOACHUH,
JOTIYIIIEHBI OMIMOKY TIPU UX U3JI0KEHUU

JOMYIIEHbI OITMOKYA U HETOYHOCTH B UCIOIb30BAHUU HAYYHOU TEPMUHOJIOTUH,
OIPEIEIICHUE TTOHATUI

MIPAaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAILETO U KOHKPETUZUPYIOLIETO
xapakrepa (MO3ULUsI KPUTHUK )



OtMmeTKa «2»

OCHOBHOE COJIepKaHHe YueOHOTro MaTepuaia He PaCKphITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOASIIECTO M KOHKPETUZUPYIOIIETO XapaKkTepa
JOMYIIECHBI TPYyObIe ONTHOKH B OMPEICTICHUH TOHITHH, TIPH UCIIOJIb30BAaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI
JlabopaTopHnas padora Ne 11
Omnpenesienne 31eKTPOXMMHUYECKOT0 IKBUBAJIEHTA Me/IH.

He.]'lb paﬁoTbI: HayIII/ITBCSI HU3MCEPATH JICKTPOXUMHUUYCCKHUE DKBUBAJICHTBI BCIICCTB

OOGopynoBaHue: BECHI DJICKTPOHHBIC, aMIIEPMETP IIKOJIBHBIM, Yachl, BHIIPSIMHUTENb HA
4,5B 2A, peoctat 6 OM 2A, K104, JIEKTPOIUTAYECKAs] BAHHA, PACTBOP MEIHOTO
KyIopoca, BEeHTHJISTOP- HarpeBaTeib, COCIUHUTEIbHbBIC MIPOBO/IA.

| SE , Benpan9Tens

MOJIEKYJIBI COJIEN, KUCIIOT

[Ipouecc, mpu  KOTOpOM
Y 1IEJI0YEl IIPU PACTBOPEHUHU B BOJIE VI IPYTUX
pPacTBOPUTENSAX paACMaJalOTCd Ha 3apsHKEHHbIE 4YacTUIbl (MOHBI), Ha3bIBAETCS
WIEKTPOJIUTUYECKON  TUCCOLMALMEN; TOJYYMBIIMKCS IpU 3TOM  PacTtBOp C
ITOJIOKUTEJIbHBIMU U OTPULIATEIIbHBIMU MOHAMU HA3bIBAECTCS JIEKTPOJIUTOM.

Ecnu B cocy/] € AE€KTPOIUTOM IOMECTUTD IIJIACTUHBI (3JIEKTPO/IbI), COEAUHEHHBIE C
3aKMMaMH HMCTOYHUKA TOKa (COo34aTb B AJIEKTPOJUTE 3JIEKTPUUYECKOE II0JIE), TO
MOJIOKUTENbHbIE MOHBI OyIyT JBHUraThCsl K KaToAy, a OTpULATeJbHbIe - K aHOmy. Y
WIEKTPOAOB IIPOUCXOIAT OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, IIPU 3TOM Ha



AIIEKTPO/IAX BBIACIAIOTCS BEUIECTBA - MPOAYKTHI PEAKIUH.

Jis  snektponusza crnpaBeiMB  3akoH Dapajgesi: Macca BbIAeJMBLIErOcst
BellleCTBA HA JJIEKTPoJde NMPSIMO NPONOPHUOHAIbHA 3apsaay Q, mnpoumexmemy
yepe3 JIEeKTPOJINT:

m=kq (1)

m=klt (2)
rae k - DIIEKTPOXUMHUYECKUN SKBUBAJIEHT - KOJIMYECTBO BEUIECTBA, BHIACICHHOE MPU
MPOXOXKJIEHNU yepe3 aekTponuT 1 K snekrpuuectsa. /s kaxxaoro BemiecTBa 3Ha-
YeHHE k €CTh MOCTOSTHHAS BEJIUYMHA.
N3mepuB cuily TOKa B LIETIH, COCTABICHHOM 1O CXeMe, BpeMs €ro MPOXOKICHUS U
Maccy  BBIJICNUBIIErOoCS  Ha  Karoje  BEHIECTBA,  MOXHO  ONPEICIUThH
AIIEKTPOXUMHUUYECKUI IKBUBAJICHT U3 MEpBOro 3akoHa dapajes:

k=m/(It) (3)

Iopsinok BbINOJTHEHUS PAOOTHI:
1. BeiOparh o1Hy U3 MEIHBIX IJIACTHH 32 KaTOJ.
2.0npenenutb MacCcy MEIHOM IUIACTUHBI (KaTojia ) A0 OMbITA.
2. CobOparb 11eMb, YKa3aHHYIO Ha pUC. 1, aKKypaTHO OIYCTUTbH DJEKTPOABI B PaCTBOP
MEIHOTO KyIIOpOCa U C TOMOIIIBIO pE0CTaTa YCTAaHOBUTH CUITYy TOKa 1 A.
3. 3adukcupoBarh BpeMs =10 muH.
4.Pa30MKHYTh LI€Ib, BEIHYTh KaTOJHYIO IJITACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIINTH BO3JIE BEHTHISITOPA.
5. B3BecuTh BBICYHIEHHYIO IUIACTHHY C TOYHOCTBIO 10 10MT.
6. 3HaueHue TOKa, BpeMsI OIbITA, YBEIUYEHUE B MACCE KATOJHOM IJIACTUHY 3allucaTh B
TaOIUITy ¥ ONPEISTUTD AIEKTPOXUMHUCCKHUIA SKBUBAICHT 110 opmyre (3)

Macca karona Macca 9J’ICKTpOX ex Y0
OTJIOXK. Bpewms MMUY.
OIBIT LA IO OIIBITa [IOCJIE OIIBITa
BEIllECTBA t(c) AKBUBAJIC
my (ke m; (ke
1 (k2) 2 (ke) m; (k2) HT

OueHka norpemHocTe.

k="
It
Sk=06m+68I+6t :A_m+£+£
OTHOCUTENBbHAS MOTPENTHOCTD: m I t
Am=0,05 2.

AI=0,1 A




At=20 c.

Ouenure B mpoliecce MpoBeAcHUs padOThl HAUOOJIBIIKME JIOMYCTUMBIEC OIIMOKHU
MIPU U3MEPEHUH MACChl, TOKA U BPEMEHU. BBIYUCINTE OTHOCUTEIBbHYIO MMOTPEITHOCTD,
HalIUTe MaKCUMaJIbHYIO JOMYCTUMYIO IOTPEIIHOCTD MPH onpeeneHut k.

Ak =6k -k
= +
[Tocne aToro naercst pe3ysabTaTr B BUJIE: K=K opma+ Ak
CpaBHUTE TTOIYYCHHBINA PE3YABTAT C TAOIUYHBIM.

KOHTpOJII)HbIe BOIIPOCHI.

Uto takoe I/C nonsipuzauu’?

1. Yt0 Takoe 3MEeKTPOIUTHIECKAS TUCCOLMALUS, DIIEKTPOIIN3?

2. OObsACHUTE, KaK MPOUCXOAUT PA3JI0KEHUE BOJIbI DIIEKTPUUECKUM TOKOM?
3. Kak npoucxonut papuHupoBaHue?

4. Cdopmynupyiite nepBblii 3akoH Dapaes.

5. TansBanocrerus.

6. TlanpBaHOIIACTHKA.

7.

8.

UTto Takoe eMKOCTh aKKyMyJsiTopa?

Kontponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OrmeHka «5» CTaBUTHCA, €CIIM yYalIWiCs BBITIOIHIET paboTy B MOJHOM 00BEME C
COONIIOZICHMEM  HEOOXOMMMOW  IMOCJIEeOBAaTeIbHOCTH  IMPOBEJICHUS  OMBITOB U
U3MEPEHUIl;  CaMOCTOSATENbHOM  palMOHAIbHO  MOHTUPYET  HEOOXOAMMBIE
00OpyZI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHAX U PEKUMAX, 00ECIEUMBAIOIINX
NOJIyYeHUE TMPaBUWIbHBIX PE3YIbTATOB U BBIBOJIOB; COONIIOAAET TPeOOBaHMS IpaBUII
0€30MacHOCTH Tpy/Aa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alllCH,
TaOMUIbl, PUCYHKH, YEPTEXKH, T'paUKH, BEIUMCICHUS; IPABIUIIBHO BBIMIOIHSAET aHATIU3
MOrPELTHOCTEM.

— OueHka «4» CTaBUTCA, €CJIU BBIMOJIHEHBI TPEOOBAaHUS K OLEHKU «5», HO ObUIH
JOMyUIEHbl JIBa-TpU HeAodeTa, He Oornee OgHOM Herpy0oil OmMOKM W OZHOTO
HeJloYerTa.

— OmeHka «3» CTaBUTCSA, €Clid padoTa BBINOJHEHA HE TOJIHOCTBIO, HO O00BEM
BBITIOJTHEHHOHN YaCTH TaKOB, MTO3BOJISIET MOTYYUTh MPABUIBHBIC PE3YIBTAThl U BHIBOBI:
€CJIM B XOJIe IPOBEACHUS ONbITA U U3MEPEHUN OBLIH JTOMYIIICHBI OITHOKH.



— OneHka «2» CTaBUTCS, €CJM padoTa BBINOJHEHA HE TOJHOCTHIO U 00BEM
BBITIOJITHEHHON YacTu pabOT HE IMO3BOJAT CHAeNaTh IPaBWIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, UBMEPEHHUS, BEIYMCIICHUS, HAOIIOICHHS TTPOU3BOAMINCH HEMTPABUIIBHO.

Tema 3.4. MaruutHoe moJie
Yerublii onpoc (YO)

1. Kak BO3HMKaIOT MarHuTHBIC B3aUMOJCHCTBHUS?

2. UYTo Takoe MarHUuTHOE MoJje, YeM OHO co3/1aeTcs?

3. CpoiicTBa MarHMTHOTO TOJIS.

4. JledcTBHSI MarHUTHOTO TOJISI HA PAMKY C TOKOM.

5. KonudecTBeHHas XapaKTepUCTUKA MAarHUTHOTO TIOJIS.

6. YUto npuHSATO 32 HANpPaBJIECHHUE BEKTOpA MATHUTHOW UHAYKIUU?
7. IlpaBuio OypaBuuKa.

8. Uro ompexenser npaBuiio OypaByrka’?

9. Kax n300pakatoT MarHuTHbIE MO ?

10.4YT10 Takoe JIMHUA MarHUTHOW UHAYKIIUU?

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

Kpurepun onenku:

OtMmeTka «5»

TIOJTHO PACKPBITO CO/IEp)KaHKE MaTepuasa

YETKO U MPABUIBHO JAHBI OMPEACIICHUS U PACKPBITO COACPKAHUE MOHSATUIA, BEPHO
WCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI

OJIA JOKa3aTCJIbCTBA HUCIIOJIB30BAHbBI PA3JIMYHBIC YMCHU:A, BEIBOABI U3 Ha6J'IIOI[eHI/If/JI,
OIIBITOB

OTBCT CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BAHLI PaHCC HpI/IO6pCTCHHBIe 3HaHUA.

OtmMmeTKa «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEJICJICHUS MOHITUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpPEACIICHUS MOHATUI HEMOIHBIE, JONMYIIEHBI HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIE0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPH UCIIOIB30BAHUHT
Hay4YHBIX TEPMUHOB UJIU B BBIBOJAX U 00OOIICHUSIX



MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (TO3uLus
TTOHUMAIOIITUH )

OtmMmeTKa «3»

YCBOEHO OCHOBHOE COJIEp)KaHKe YICOHOTO MaTepualia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCET/Ia MOCJIEI0BaTEILHO

onpeieNIeHUs MOHATUH HEJ0CTaTOYHO YETKHE

HE MCII0JIb30BaHbl B KAYECTBE IOKA3aTEIbLCTBA BLIBOALI M 0000IIEHNS U3 HAOIIONEHHI,
JOTTYIIICHBI OIITMOKY TP UX U3JI0KECHUHN

JOTMYIIIEHBI OIITMOKYU U HETOYHOCTH B UCIIOJIb30BAaHUHN HAYYHON TEPMHUHOJIOTUH,
onpeieNIeHue MOHITHI

MIpaBHJIbHBIC M Y€TKUE OTBETHI HA BOIIPOCHI HABOISAIIETO U KOHKPETH3UPYIOIIETO
xapakTtepa (Mo3UIUsI KPUTHUK )

OtMmeTka «2»

OCHOBHOE COJIepKaHHe YU4eOHOTr0 MaTepuasa He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYIIIEHBI TPYyObIe OMUOKH B ONPENEIICHUN TOHSATHH, PU UCITOJIb30BAHUH
TEPMUHOJIOTHUHU.

Tecruposanue (T)
I Bapuanr.

1. Kakoe siBjieHne Ha0/I01a€eTCs1 B onbITe Jpcreaa’?

A) B3aUMOJICHCTBHE MPOBOAHUKOB C TOKOM;

b) B3aumoneicTBE 1BYX MarHUTHBIX CTPEIIOK;

B) moBopOoT MarHuTHOM CTPENKH BOIU3U MPOBOAHUKA C TOKOM.

2. Bozyie NpoBOIHHMKA ¢ TOKOM PACIOJIOKEeHA MAarHUTHAas cTpenka. Kak
U3MEHHUTCS ee HaNpaBJieHHe, eCJIM U3MEHUTh HANPaBJIeHHe CUJIbI TOKA?
A) mosepuercs na 90°;

B) nosepuercs Ha 360°;

B) nosepuercs na 180°.

3. Ilouemy MarHuTHasi CTPEJIKA MIOBOPAYMBAETCH BOJIU3H NIPOBOJIHUKA C TOKOM?
A) Ha Hee IeMCTBYET MarHUTHOE TOJIE;

b) Ha Hee neCTBYeT IMEKTPUUECKOE TOJIE;

B) Ha Hee neiicTByeT cuiia NPUTSKEHUS;



I') Ha Hee NEeNCTBYIOT MAarHUTHBIE U AJIEKTPUUYECKHUE TIOJIS.

4. Kakasi cBsI3b CylIeCTBYeT MEXKIY FJIEKTPUUYECKUM TOKOM M MATHUTHBIM
nojiem?

A) MarHuTHOE T0JI€ CYIIECTBYET BOKPYT HEMOJBMKHBIX 3apsHKCHHBIX YACTHII,
b) MarauTHOE MOJIE CYIMIECTBYET BOKPYT JIFHOOOTO IIPOBOHUKA C TOKOM;

B) marautHO€ moJie A€MCTBYET Ha HEMOABUKHBIC 3apSHKEHHBIC YACTUIIBI.

5. Yto AiBAsIeTCS HA/IEKHBIM 3aIIMTHHKOM YeJIOBEKa 0T KOCMHYeCKHX
U3JIyYeHUH?

A) MarHuTHOE 1MoJje 3eMIIH;

b) 3emHas atmocdepa;

B) u to u apyroe.

6. Kak B3auMoaeicTBYIOT MexKAy CO00ii MOJIIOCHI MArHUTA?

A) OTHOMMEHHBIE TIOIKCA OTTAIKUBAIOTCS, pa3HOMMEHHBIE NIOJII0CA IPUTATUBAOTCS;
b) pa3HOMMEHHBIE MTOJF0CA OTTAIKUBAIOTCS, OJHOMMEHHBIE M10JI0Ca IPUTITUBAIOTCS;
B) He B3auMoIeHCTBYIOT.

7. YeM 00BSICHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBAETCSH B IAaHHOM MecTe
3eMJiM B onpeieJIECHHOM HAINIPABJIEHUH?

A) CyIIECTBOBAHHEM 3JIEKTPUYECKOTO ITOJIS;

b) cymiectBoBaHMEM MAarHUTHOTO MO 3EMIIH;

B) cymiecTBoBaHHEM 3JIEKTPUYECKOTO U MArHUTHOTO MOJEH 3eMJu.

8. Kak Ha3bpIBalOTCsi MAarHUTHBIE MOJIIOCHI MArHUTA?
A) TIOJIOKUTEIBHBIN, OTPULIATEIILHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIii, FOKHBIH.

9. I'me HaxXoaAATCA MArHUTHBIE NMOJIIOCHI 3emMJn?
A) BONMM3M rpadUYeCKuX MOJIOCOB;

b) Ha reorpadudueckux momrocax;

B) moryT 6bITh B 11000# TOUKe 3eMiIn.

10. Kakoe cxoacTBO HMeeTcsl MeKAY KATYIIKON ¢ TOKOM U MATHUTHOM CTPEJIKOM?
A) KaTyllKa ¢ TOKOM, KaK 1 MarHuTHasi CTpeJIKa, UMEET J[Ba MOJI0CA — CEBEPHBIN U
FOKHBIU;

b) cymiecTByeT 3neKTpudecKoe moie;

B) nelicTBYIOT Ha TPOBOJHUK C TOKOM.



11. Kak u3MeHsieTCsi MATHUTHOE JIeCTBUE KATYIIKH ¢ TOKOM, KOIJIa B Hee BBOAAT
sKeJIe3HbIH CepAeYHUK?

A) ymMeHbIIaeTcs;

b) He usmensercH;

B) yBenuuuBaercs.

12. Yto Haxo cnenarb, YTOObI H3MEHUTh MATHUTHBIE MOJIIOCHI KATYHIKH C TOKOM
HA MPOTUBOMNOJIOKHBIE?

A) U3MEHUTH HAIIPABJICHUE 3JEKTPUUECKOrO TOKA B KaTYIIIKE;

b) u3MEHHUTH YNCII0 BUTKOB B KaTyIIIKE;

B) BBeCTH BHYTpPb KaTyIIKH KeJIE3HbIH CEpACUHUK.

13. Yto c000ii npeacraB/isieT 3JIEKTPOMATHUT?
A) KaTyuika ¢ TOKOM ¢ OOJIBIIUM YUCJIOM BUTKOB;
b) kary1ika ¢ xene3HbIM CepJIeYHUKOM BHYTPH;
B) cunbHBINM MOCTOSSHHBIA MarHuT.

14. Kakue ycTpoiicTBa NIPUMEHSAIOTCS ISl PErYJIMPOBAHMS TOKA B KaTyLIKe
3JIeKTPOMArHura?

A) kitou;

b) npenoxpanuTtens;

B) peocrar.

15. B yem ri1aBHOe OTUIMYHE JJIEKTPOMATHUTA OT OCTOSIHHOIO MAarHuTa?

A) MOXXHO peryaupoBaTh MarHUTHOE JEHCTBUE DJIEKTPOMarHuTa, MEHssl CUJTy TOKa B
KaTyIlKe;

b) snexrpomarauThl 00s1a1a10T OOJIBIIIEH TTOABEMHOM CHIION;

B) HeT HMKaKOTO OTINYHSI.

16. Kakue u3 nepe4yucjaeHHbIX BelleCTBA He MPUTATUBAKTCSI MATHUTOM ?
A) xeneso;

b) crans;

B) Huikenb;

I') anromuHuMiA.

17. lloyemy AJ151 U3y4YeHUS] MATHUTHOIO MOJISI MOYKHO MCII0JIb30BATH KeJIe3HbIE
ONMMJIKH?

A) B MAarHUTHOM I10JI€ OHM HAMAarHUYMBAIOTCSl U CTAHOBSITCS MAarHUTHBIMH CTPEJIKAMU;
b) xene3Hbie ONMUIIKU XOPOIITIO HAMarHUIUBaKOTCS;



B) onu ouens serkue.

18. Kak pacnosiararorcs seje3Hble ONMJIKA B MATHUTHOM I10JI€ IPAMOT0 TOKAa?
A) pacmnionararotcst BI0JIb POBOJTHUKA C TOKOM;

b) 00pasytor 3aMKHyThI€ KpUBBIE BOKPYT MTPOBOAHUKA C TOKOM;

B) pacnionararorcst 6ecriopsiiouHoO.

19. Kakoii MarHuTHbIH NoJ0c HaxoauTcss BOm3u FO:xxHoro reorpaguyeckoro
noJiroca 3emian?

A) ceBepHBIif;

b) roxHbIif;

B) ceBepHBIil U 10XKHBIIH;

') Hukaxo#.

20. K moJsirocy MaroHura npuTsaHyJuch aBe OyjgaBku. [louemy ux cBoOOIHBIE
KOHIBI OTTAJIKHUBAIOTCA?

A) KOHIIBI OyJTaBOK UMEIOT PA3HOMMEHHBIE TIOJTIOCHI;

b) koHIIbI Oy/1TaBOK MMEIOT OJHOMMEHHBIE TTOJIFOCHI;

B) koHI11pI Oy/1TaBOK HE HAMAarHUYCHBI.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu kK Tectam:
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BbIN OTBET

Kputepuu oneHKH:

— «2» BBICTABIISIETCS] OOyUalOIIEMYyCsl, €CIM Habpas MeHee 8 0aioB;
— «3» BBICTABIISIETCS OOyyaroemycs, 3a 9-11 6amnos;

— «4» BBICTABIISIETCS O0yUaromemMycs, 3a 12-16 6anos;

— «5» BhICTaBIAETCA OOyUaroniemycs, 3a 6osiee 17 6aos.

3aganus ajs camMocTosiTeabHo padorsl (CP)




Tembl 3cce (pedpeparToB, 10KJIAT0B, COOOIICHUI)

BekTop MHAYKIIMA MarHuTHOTO TOJS.

Hanpsi>keHHOCTh MAarHUTHOTO TOJIA.

JlelicTBHE MAarHUTHOTO TIOJISI HA MPSMOJIMHEWHBIN IIPOBOIHUK C TOKOM.
Pabota no nepemenieHno MpoOBOAHUKA C TOKOM B MATHUTHOM TIOJI€.
[IpaBuno OypaBumka.

IIpaBuino npaBoi pyku.

B3aumonencTBue TOKOB.

ARG

Cwita Amnepa. [Ipumenenne cuinsl AMnepa.

9. IIpaBuio npaBoil JIEBOU PyKH.

10.leficTBE MarHUTHOTO MOJISI HA ABMXKYIIUICA 3aps/I.
11.Cuna JlopeHnua.

12.IIpumenenue cunel JlopeHia.

13.0Onpenenenue yaenbHOro 3apsijaa.

14.MarsuTHbI€ CBOIICTBA BEILIECTBA.

15.MarauTHas NpOHUIIAEMOCTb.

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

Kpurepun ouenku:
OtMmeTka «5»

ITOJIHO PACKPBITO COACPIKAHMUC MaTCpuaia

YCTKO MW IMPAaBUJIBHO AaHbI OIPCACICHHA W PACKPBITO COACPIKAHHNC HOHHTHﬁ, BC€PHO
HCIIO0JIb30BaHbI HAYYHBIC TCPMUHLI

AJIsT JOKa3aTejIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHHUS, BBIBOJAbI M3 Ha6J'II-O)1€HI/If/'I,
OIIBITOB

OTBCT CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6pCTCHHBI€ 3HaHUA.

OtmMmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM TNIPaBWIBHO JaHBbI OMNPEIEICHUS TOHATUH W MCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpPEACNCHNS TOHSATUM HENOJIHBbIE, JIONYIICHbl HE3HAYUTEIIbHBIE HAPYLICHUS
MOCJIE0OBATEIbHOCTH HU3JIOKEHUS, HEOOJIbIIINE HETOYHOCTH TMPU HCIOIb30BAHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX U 00OOIICHUIX



MpaBWIbHBIE M YETKUE OTBEThI HAa BOIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIMs
TTOHUMAIOIITUH )

OtmMmeTKa «3»

YCBOEHO OCHOBHOE COfIepKaHWEe y4eOHOro MaTepualia, HO M3JI0KEHO (parMeHTapHO,
HE BCET/Ia MOCJIEI0BaTEILHO

onpeieNIeHUs MOHATUH HEJ0CTaTOYHO YETKHE

HE KCIIOJIb30BaHbI B KAYECTBE IOKA3aTEIbCTBA BEIBOABI M 0000IIIEHNS N3 HAOIIOACHUH,
JOTTYIIICHBI OIITMOKY TP UX U3JI0KECHUHN

JOMYIIIEHBl OMIMOKM W HETOYHOCTH B HCIOJb30BAaHWU HAyYHOW TEPMHUHOJIOTHH,
onpeieNIeHue MOHITHI

MpaBWJIbHBIC W YETKHE OTBETHI HAa BOIPOCHI HABOMAIIETO W KOHKPETHU3UPYIOIIETO
xapakTtepa (Mo3UIUsI KPUTHUK )

OtMmeTka «2»

OCHOBHOE COJIepKaHHe YU4eOHOTr0 MaTepuasa He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBl TpyOble OMMOKKM B ONPENCICHUH IOHSATUM, IIPU HCIOJIb30BAHUU
TEPMUHOJIOTHH.

Tema 3.5. DileKTpOoMAarHUTHASI MHIYKIUS.
Ycrubiii onpoc (YO)

1. B 4ém 3akmroyaercs CyIHOCTD SBJIECHUSA NIEKTPOMArHUTHOM UHAYKIWN?

2. Kewm otkpsITo aBinenue? [ og oTkpsITHS?

1. Kakue ycnoBus He0OXOIMMBI JIJIsl CYLIECTBOBAHUSA SIBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIWAN?

3aKOH JIEKTPOMAarHUTHOW WHIYKIIUU

Yro ABIAETCA NCTOYHUKOM MHIYKIHOHHOTO JIEKTPUYECKOTO TOJIA?

Pemenue 3anaun (U3 uncna o6a3areabHbIX)

IToHATHE UHAYKIIMOHHOIO NIEKTPUYECKOTO ITOJIS

Ero otnuuue oT cTanmoHapHOIO 3JIEKTPUIECKOTO

KT0 BBIABHHYI TMIIOTE3Y €I0 BOZHUKHOBEHMS?

b A S A

HampapieHne MHIYKIIMOHHOTO 3JEKTPUYECKOTO TOJsl MO OTHOIICHHIO K
HaIlpaBJICHUI0 BUXPEBOIO MATrHUTHOTO TIOJSl TPU €ro HapacTaHUM WIH
yObIBaHUU (CAENATh YEPTEK)



5. O1C uHAYKIMY B IBMKYILUXCS B MATHUTHOM I10JI€ TIPOBOJHUKAX

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

Kpurepun ouenku:

OtmeTka «5»

MIOJIHO PACKPBITO COJIEpKaHUE MaTepuasa

YETKO U MPaBWIBHO JaHbl OMPENENCHUS] U PACKPBITO COACPKAHHE MOHSATUM, BEPHO
KCTIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUIS TOKa3aTeabCTBA HMCIOJIB30BAHbl PA3JIMYHBIE YMEHUSI, BBIBOABI U3 HAOIIOACHUM,
OTIBITOB

OTBCT CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6pCTCHHBI€ 3HaHUA.

OtmMmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpYKaHUE MaTepurasa

B OCHOBHOM TMPAaBUJILHO JIaHBl OMPENEICHUs] TOHATHH M HCIOJIh30BaHbl Hay4YHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHbBIN

ompeNeNieHus] TOHATHM  HEMOJHBbIE, JOMYIICHbl HE3HAUUTEJbHbIC HaPYIICHUS
MOCJIE0OBATEIbHOCTH HU3JIOKEHHUS, HEOOJIbIIME HETOYHOCTH TMPU HCIOIb30BAHUHU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX U O0OOIICHUIX

MpaBUJIbHBIE M YETKHWE OTBETHl Ha BOIPOCHl YTOUYHAIOLIETO Xapakrepa (MO3UIUs
MTOHUMAIOTITH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COZIepKaHue y4eOHOro Marepuasia, HO U3JI0KEeHO (parMeHTapHO,
HE BCer/ia MoCJIeI0BaTeIbHO

OTIPE/ICIICHUSI TIOHATHI HEOCTATOYHO YETKHE

HE WCITOJIb30BaHBI B KAUECTBE JI0KA3aTeIbCTBA BBIBOABI U 00OOIIEHUS U3 HAOTIONCHHUIA,
JOTYIIIECHBI OITMOKU MPU UX U3JIOKECHUU

JIOTYIIEHBl OIIMOKM W HETOYHOCTH B HCIOIH30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONPEICIICHUE OHATUIA

MpaBUIbHBIE W UYETKHE OTBETHI HA BOIMPOCHI HABOAIIETO M KOHKPETH3UPYIOIIETO
xapakrepa (TO3UIUs KPUTHUK)

OtMmeTKa «2y»
OCHOBHOE COJIepKaHUE yueOHOTO MaTepraia He PaCKpPhITO
HE JaHbl OTBETHI HA BOIIPOCH HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa



JOTYIIIECHBI

rpyObie OMmMOKM B OINpEACNICHUH TMOHATUN, TPU HCIOIH30BAHUU

TCPMHUHOJIOI' M.

Tecruposanue (T)

I Bapuanr.

Al. MHIyKIIMOHHBIN TOK — 3TO HAIPABICHHOE IBUKEHUE:!
1) 3apsbKEeHHBIX YacTHll, IO CBOMM JACHCTBUSM B NPHUHIIMIE HE OTIMYAETCS

OT AJIEKTPUYECKOTO TOKA, MPOSBIISIETCS 3a CYET CUJI HEDJIECKTPUUYECKOTO
MPOUCXOKICHUS

2) HEWTpalbHBIX YaCTWUI], IO CBOUM JICHCTBUSIM B TNPUHLMIE HE
OTVIMYACTCA OT DJJIEKTPUYECKOIO TOKA, MPOSBISIETCA 3a CYET CHJI
BIEKTPHUUECKOTO MIPOUCXOKJICHUS
3) 3apsHKEHHBIX 4YacTHI, [0 CBOMM JCHCTBUSIM OTJIMYAETCS OT
ANEKTPUYECKOTO TOKA, MPOSIBISAETCA 3a CYET CHJI HEAIEKTPHUYECKOIO
MIPOUCXOKICHHS

4) HeUTpaJbHBIX YACTHII, [0 CBOUM JEHUCTBUSIM B MPUHIUIIEC OTIUNYACTCS
OT DJICKTPUYECKOTO TOKA, MPOSBISIETCS 34 CUET CHUJI AJIEKTPUYECKOIO
MIPOUCXOKICHUS

A2. Maruur BBOAUTCA B AJOMHHHCBOC KOJIBIIO TaK, KdK IIOKA3dHO Ha PHUCYHKC.
HaHpaBJICHI/IG TOKa B KOJIBIIC YKAa3aHO CTpGJIKOﬁ. Kakum 1ojarocoM MarHuT BBOAUTCA B

KOJIBIIO?

I.
1]
-

1) monoXuTenbHBIM
2) oTpulaTEIbHBIM
3) ceBepHbIM

4) 1OKHBIM

A3. Tpu onMHaKOBBIE KAaTYIIKU BKJIIOYEHBI MOCJIEIOBATEIBLHO B DJIEKTPUUECKYIO LIETh
nocTossHHOTO ToKa. Karymika 1 6e3 cepieunnka, B KaTylike 2 CepJeUYHUK U3 KOOabTa,
B KaTymke 3 cepJeuyHUK M3 TpaHcPopMaTopHOUl crTamu. B kakoil M3 Karymiek
WHIYKIUS MarHuTHoro mosst Oyaer HaumeHblnei? (MarHuTHasi TPOHHUIIAEMOCTb
BO3yXa paBHa 1, kobansra — 175, Tpancdopmaropuoii ctamum — 8000.)

1
2) 2
3) 3

4) BO BCceX KaTyIIKaX OJUHAKOBA



A4, TIpssmoii npoBOoHUK AJTUHOW 80 CM JBMKETCS B MAarHUTHOM IIOJIE CO CKOPOCTBHIO
36 km/u moxa yroMm 30° K BEKTOpY MarHMTHOW MHIYKUMU. B MpoBoIHKKE BO3ZHUKAET
OJIC 5 MB. Uemy paBHa MarHuTHasi UHAYKIHS ?

1) 3mTn

2) 0,8 xTn

3) 2,5mTn

4) 1,25 mTn

B1. K karymke ¢ maayktuBHOCTBEIO L = 0,25 I'H mpwiokeHa NOCTOSHHAs Pa3HOCThb
noreHuanoB A 10 B. Ha ckonpko Bo3pacTeT cuia Toka B KaTyIuke 3a Bpems Az 1 ¢?
(ConpoTuBneHueM KaTylIKH peHedpeys) (oueHuBaercs 2 0.)

C1. IIpoBoguuk Macco m = 1 Kr W JiauHOM /= 1 M TmOJBEIIEH IPHU MOMOIIM ABYX
OJIMHAKOBBIX METAJUTMYECKUX TPYKUH KecTKocThio k 100 H/M kaxknas. [IpoBomHUK
HaxOJUTCA B OJHOPOJHOM MAarHUTHOM Mojie, MHAYKIus kotoporo B = 100 Ta u
MEePICHIUKYISIpHA TUIOCKOCTH, B KOTOPOM JIEKAaT MIPOBOJHUK M TPYKUHBL (CM.
PHUCYHOK.)

[IpOBOIHMK CMECTWIM B BEPTUKAJIBHOW IUIOCKOCTH OT IIOJOKEHHsS PAaBHOBECUS M
ornyctuiu. Onpenenure Nepuoja KojieOaHWH MPOBOJHMKA, €CJIM K BEPXHUM KOHLAM
NpYyXUH TpucoenuHeH KoHaeHcarop eMkocTbio C= 100 mx®. (CompoTuBieHuEM
MPOBOAHMKA U MPY>KUH MpeHeopeys) (ouenuBaercs 3 6.)

II BapuaHT.

Al. C nomomipl0 Kakoro OIbITa MOXKHO IOKa3aThb BO3HUKHOBEHHE WHAYKIIMOHHOTO
TOKa?
1) MpoBOJHUK, KOHIIBI KOTOPOTO MPHUCOEAWMHEHBI K TaJlbBaHOMETPY, HAI0
IIOMECTUTH B MAarHUTHOE T10JIE
2) TPOBOJHMK, KOHIIBI KOTOPOTO MPHUCOEAMHEHBI K TaJbBAHOMETPY, HAJI0
JIBUTATh BJIOJIb MArHUTHBIX JTHHHAN
3) MarHuT WM TPOBOJAHUK, KOHIIBI KOTOPOTO TMPUCOCAUHEHBI K
rajbBaHOMETpPY, HaJI0 JBUTaTh TakK, YTOObl MAarHWUTHBIC JIMHUU
nepeceKasu MPOBOTHUK
4) ¢ MOMOIIBIO OIBITA TTOKa3aTh HEBO3MOXKHO

A2. Korz[a METaJINYECKUI CTCPIKCHb IPUCOCAWMHUIN K OIHOMY H3 IIOJIFOCOB
HCTOYHHUKA TOKA, TO BOKPYT HCTO O6paSOBaJIOCI> I10JIC:



1) srmekTpuveckoe U MarHUTHOE

2) MarHuTHOE

3) snekTpuyueckoe

4) mpu TakOM YCJIOBHUH MOJIe HE 0Opa3yeTcs

A3. IHIyKTUBHOCTb YMCJIEHHO PaBHA:

1) MarHMTHOMY TIOTOKY, OXBaTbIBAEMOMY IPOBOJHHUKOM, €CJIM CHJIa TOKa,
IIPOTEKAIOIAS 110 POBOAHUKY, paBHa 1A

2) cuie TOKa, MPOTEKAIOUIEro IO MPOBOJHUKY, €CIM MarHUTHBIA MOTOK,
OXBaTbIBAEMbII TPOBOAHUKOM, paBeH 1 BO

3) MarHUTHOMY MOTOKY, OXBaTbIBA€MOMY IMPOBOJHUKOM, MPU HM3MEHEHUU CHIIbI
TokaHa l A3alc

4) cwiie TOKa, IPOTEKAIOIIEro 0 MPOBOIHUKY, €CIIM MarHUTHAsI HHIYKIUS paBHA
1 Tn

A4. Yemy paBHa JJIC caMOMHIYKIIMU B KaTyllke ¢ MHAYKTUBHOCTBhIO 0,4 I'H mpwu
PAaBHOMEPHOM yMEHbIIIEHUH CHIIbl ToKa ¢ 15 10 10 A 32 0,2 c?

1) 0

2) 10B

3) 50B

4) 04 B

B1. Karymka c¢ conporuBnenneM R= 20 OmM u wuHAyKTUBHOCTHIO L = 1072 TH
HaxOJUTCA B IEPEMEHHOM MarHuTHOM mojie. Korga co3maBaeMblii ATUM TOJIEM
MarHMTHBIN OTOK yBenuuuBaercsa Ha A® = 10° B6, cuiia Toka B KaTylIKE BO3PACTAET
Al = 0,05 A. Kakoii 3apsi IpoXOauT 3a 3TO BpeMs 10 Karyiike? (oneHuBaercs 2 0.)

C1. Ha menpoBozsieM KJIMHE ¢ YIJIOM HakjoHa o = 30° mapayienbHO pedpy KIMHA
JICKUT TOHKUHA TPOBOAHUK Maccoit m = 5 T u jymHoM [ = 10 cm. KoHIIBI mpoBogHUKA
COCIMHEHbl C HEMOABUXXHBIMU CTOMKAMHM JBYMSl OJMHAKOBBIMU TMPY>KUHAMU
&KecTKocThIo k = 0,2 H/M Tak, Kak moka3aHo Ha pUCYHKE.

F + U =
7

A
( i

R

K kiemmaM cToexk nomBoAsT mnocTosHHoe Hampsbkenne U= 4 B. Onpenenure
MaKCUMAaJbHOE YIJMHEHHE MPYKUHBI, €CIHM B MNPOCTPAHCTBE CO31AaThb OJHOPOLHOE
MarHutHoe mnonie ¢ uHaykuuen B = 0,1 Tn, HampaBneHHOE BEpPTUKAIBHO BBEPX.



(Koadduiment TtpeHus mnpoBOJHMKA O TIUIOCKOCTh kimHa W = 0,1, ero
conpotuBieHre R = 20 OM. ConpoTUBIEHUE MPYKUH HE YUUTHIBATh) (OLlEeHUBaeTCA 3
0.)

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

Kiaouun kK Tecram:

Bapuant 1

Ne ponpoca Al | A2 | A3 | A4 | B1 C1

IlpaBuabubiiorBer |1 (3 |1 |4 |Hal0A | 0,63c¢

Bapuanrt 2

Ne ponpoca Al | A2 | A3 | A4 | B1 C1

IlpaBuiabHblii oTBeT |2 |3 |3 |2 |25-10°Kn| 1l em

Kputepuu oneHKH:

— «2» BBICTaBIIICTCSA 00yUaroeMycs, eIl Habpasl MeHee 3 6aJuioB;
— «3» BBICTaBIIAECTCS O0yyarolemycs, 3a 4 0asia;

— «4» BBICTABIIIETCS O0yUaromemMycs, 3a 6-5 6aoB;

— «5» BBICTaBIISIETCS OOyUaroemMycs, 3a 6osee 7 6anios.

3aganus ajs camMocTosiTesbHoi padorsl (CP)
Tembl 3cce (pepeparToB, 10KJI210B, COOOLICHUI)

1) SBneHue >MEeKTPOMArHUTHON UHTYKIIUH.

2) MarHuTHbIN MTOTOK.

3) 3aKoH 3IEKTPOMArHUTHON UHIYKIIUH.

4) Tlpasuiio Jlenna.

5) BuxpeBoe ayekTpudecKoe moie.

6) OJ1C uHAYKIIMU B IBUXKYIIHUXCS MPOBOTHUKAX.

7) SIBneHue CaMOUHAYKIIHMH.

8) MHAYKTUBHOCT.

9) DHeprusi MArHUTHOTO TMOJIS TOKA.

10) B3anMoCBs3b 3NEKTPUUECKUX U MATHUTHBIX TIOJIEH.



1) DIEKTPOMAarHuTHOE IOJIE.
12) MarnuTHast IpOHUIIAEMOCTb.
13) Hua-, napa- u peppoMarHeTukH.

KonTtponupyembie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COIEP)KaHME Marepuaa

YETKO W TMPaBWIHHO JaHbl OMPENENCHUS] U PACKPBITO COACpPKaHHE TMOHSATUM, BEPHO
HCTIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL 10KA3aTelbCTBA HWCIOIb30BAHbl Pa3IMYHbIE YMEHUS, BBIBOJbI M3 HAOIIOACHUMH,
OIIBITOB

OTBCT CaMOCTOHTCHBHblﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6peTCHHBIC 3HaHU.

OtmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM NPaBWIbHO JIaHbI OINpPEJEJICHUS TMOHATHH W MCIOJIb30BaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTCIbHbBIN

ONpEAC/ICHUs] TOHSATUM HEMOJIHBIE, JIONYILICHbl HE3HAYWUTENIbHBIE HapYIICHUS
MOCJIEOBATEIBHOCTH HU3JIOKCHHUS, HEOOJIbIIMEe HETOYHOCTH TP HCIOIb30BAHUHU
Hay4YHBIX TEPMHHOB WJIM B BBIBOJAX M O0OOIICHUIX

MpaBWIbHbIE M YETKUE OTBEThl HA BOIPOCHI YTOYHSIONIETO Xapakrepa (MO3ULIMs
MOHUMAIOLIUH)

OtMmetka «3»

YCBOEHO OCHOBHOE COZIepKaHWEe y4eOHOro Marepuasia, HO U3JI0KEHO (parMeHTapHO,
HE BCErja MocCje10BaTeIbHO

onpeJieNICHUs MOHITUN HEJOCTAaTOYHO YETKUE

HE UCTOJB30BaHbl B KAUECTBE JJOKA3aTeJIbCTBA BHIBOABI M 0000IIEHUS 13 HAOIIOACHUH,
JIOTIYIIIEHBI OMIMOKHU MPU UX U3TI0KEHUU

JOTYIIEHBI OMIMOKA W HETOYHOCTH B HCIOIH30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEACIICHUE IOHATUN

MPaBWIbHBIE W YETKHE OTBETHI HAa BOIPOCHI HABOMSAIIETO U KOHKPETHU3UPYIOIIETO
xapakrepa (Mo3ULUsI KPUTHK )

OrMmeTka «2»



® OCHOBHOC COACPKAHUC y‘l€6HOFO Marcpurajia HC paCKpbITO

¢ HC IAHbI OTBCTHI HA BOIIPOCHI HABOAAIICTO U KOHKPCTHU3UPYIOIICTO XapaKTCpa
AOMMYIICHBI pr6BIC OIINOKH B OIpCACICHUU HOHHTHﬁ, nmpu HCIIOJIb30BaHUU
TCPMHUHOJIOTHUH.

KonTpoabnas padora Ne 3
Ilo pa3neny «JeKTPOAUHAMUKA)

Bapuanm 1
1. Onpenenuts CUITy, C KOTOPOW OAHOPOJHOE MAarHUTHOE MOJIE IEUCTBYET HA
IPOBOHUK JIMHOM 30 cM, pacionoKeHHbIA 0] yIiioM 45° K BEKTOPY MarHUTHOM
WHAYKUIUH, eciau cuiia Toka B Hem 500 MA. MarautHag unaykius coctasiget 0,5 To.

2. [IpoBOgHUK € TOKOM 7A HAaXOIUTCS B MArHUTHOM moJie ¢ uHaykuuen 10 Ti.
Onpenenuts AJIMHY TPOBOJAHUKA, €CJIM MArHUTHOE TOJIE IEUCTBYET HA HETO C CUJION
25H nepnieHAUKYISPHO TPOBOAHUKY.

X X X _X3 TlpoBoguuk amuHoi 30 cM ¢ cuioi Toka 50 A HaXOIUTCS B
OJTHOPOJTHOM MarHUTHOM TioJie ¢ uHaykuen 60 mTn
NepHeHANKYISIpHO Toit0. Kakyro paboTy COBEpIIUT HCTOYHUK TOKA,
€CJIU IPOBOJIHUK TIepeMecTUTCs Ha 30 cM BI0JIb HAMPABIICHUS
JIMHUM AEUCTBUA CUIIbl AMriiepa?

X X

X X X X
—=

v
X X X X

4. Kakoii 1oiKHa OBITH CUJIa TOKA, YTOOBI B KAaTYIIIKe
MHIYKTUBHOCTHIO 0,5 ['H sHeprust MaruutHOro nois osuia 100 [Ix?

S. Iloka3ars HanpagiieHue cuibl JlopeHia.

Bapuanm 2
1. OnpenenuTs cuity, ¢ KOTOPO OJJHOPOJHOE MArHUTHOE IOJIE IEUCTBYET HA
IPOBOMHMK JIHHOM 40 M, pacHonoKeHHbIH 10 yriaoM 45° K BEKTOpY MarHMTHOM
UHIYKIWH, eciu cuia Toka B HeM 400 MA. MarautHas unaykius cocrasisiet 0,5 T

2. [IpoBOIHHK C TOKOM 3A HaXOAUTCSA B MAarHUTHOM IOJI€ ¢ MHAYyKnuen 12 Tir.
Onpenenuts AIMHY TPOBOJHUKA, €CJIM MATHUTHOE TOJIE IEUCTBYET HA HETO C CUJION
40H u nepnesauKyIspHO TPOBOJHUKY.

. . ® _® 3. [IpoBoanuk aymHo# 40cm ¢ cuitoid Toka S0 A HaXoauTCs B
N OJTHOPOJTHOM MarHuTHOM ToJie ¢ uuaykmuei 50 mTn. Kakyro padoty
| ]
COBEPIIIUT UCTOYHHK TOKA, €CJIM MPOBOJHUK niepemecTutcs Ha 40 cMm

o BAOJIb HAIIPABICHWS JIMHUK AE€ACTBHS CHIIbI AMIiepa?



4. Kakoil 1okHa ObITh MHYKTUBHOCTD KaTYIIIKH, YTOOBI IIPU CUJIE TOKA B HEM 2 A
SHEPI'usi MArHUTHOTO ToJist paBHsach 20 JIx?

S. Iloka3ars HanpagiieHue cuibl JlopeHia.

Bapuanm 3
1. OnpenenuTs CUITy, C KOTOPOU OAHOPOIHOE MAarHUTHOE MOJIE IEMCTBYET Ha
IPOBOAHUK JIHHOM 30 cM, pacronoKeHHbIA 0] yIiioM 45° K BEKTOPY MarHUTHOM
WHAYKUWH, eciau ciiia Toka B Hem 500 MA. MarautHag unaykuus cocrasiget 0,5 To.

2. [IpoBOgHUK ¢ TOKOM 7A HAaXOIUTCS B MArHUTHOM noJie ¢ uHaykuuen 10 T
Onpenenuts JIMHY MPOBOIHMKA, €CJIM MArHUTHOE TOJIE IEMCTBYET HA HETO C CUIION
25H nepnesauKyIspHO IPOBOIHUKY.

X X X _X3 [IpoBoauuk amuHoi 30 cM ¢ cuyoi Toka 50 A HaXOIUTCS B
OJHOPOIHOM MAarHUTHOM I10Jie ¢ HHAYKIHeH 60 MTi
HEPIEHIUKYIISPHO mo0. Kakyro padoTy COBEPIIMT HCTOYHHMK TOKA,
€CJIM IIPOBOIHUK IepeMecTHTcs Ha 30 CM BIOJIb HAIPABICHHS
JIMHUM AEUCTBUA CUIIbI AMIiepa?

X X

X X X X
—=

v
X X X X

4. Kaxoit nomkHa ObITh CHjia TOKA, YTOOBI B KaTYIIIKE
MHAYKTUBHOCTBIO 0,5 ['H 3Heprust MmaruutHoro nois osuia 100 JIx?

S. Iloka3ars HanpasiieHue cuibl JlopeHa.

Bapuanm 4
1. OnpenenuTh CUiTy, C KOTOPOI OJHOPOIHOE MAarHUTHOE TT0JIE ICUCTBYET Ha
IPOBOIHUK JUIMHON 40 cM, pacnonokeHHbIH 10y yritoM 45° K BEKTOPY MarHMTHOM
WHAYKIUH, ecau cuiia Toka B Hem 400 MA. MarautHas uaaykius coctasiuset 0,5 To.

2. [IpoBoHUK ¢ TOKOM 3A HaXOIUTCS B MAarHUTHOM MoJie ¢ uHAyKiuen 12 Ti.
OnpeaenuTs JJIMHY NPOBOJIHKUKA, €CJIM MarHUTHOE TOJI€ ICMCTBYET Ha HETO C CUJION
40H u nepnesauKyIspHO IPOBOJHUKY.

e & ® _»3. [IpoBonuuk giuHout 40cM ¢ cusoit Toka 50 A HaxoauTCs B
v OJTHOPOJIHOM MarHuTHOM noJie ¢ uaaykiueit 50 mTn. Kakyto padoty
]
COBEPIIUT UCTOYHUK TOKA, €CJIM MPOBOJHUK nepeMecTutcs Ha 40 cm

- BJOJIb HAIIPABJIICHUA JIMHUU JICfICTBPISI CHJIBI AMHepa?

e« = =« w»4. Kaxoii 1omxHa ObITh HHIYKTUBHOCTh KaTYIIKH, YTOOBI IPU CUJIE
TOKa B HEW 2 A PHEprusi MarHUTHOTO OIS paBHsuiach 20 JIx?

S. Ilokazars HampasiieHue cuiibl JlopeHna.



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

Kputepuu oneHku:

- «5» cTaBUTHCS 32 PabOTY, BHIMOTHEHHYIO TTOTHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.

- «4» cTaBUTBHCA 3a pabOTy, BBHINOJIHEHHYIO MOJIHOCTHIO, HO NMPU HAJIWYUMU B HEM He
Oosee oHOM TpyOOH M OHOM HErpyOOM OIMMOKHM M OJHOTO HeaoueTa, He 0oliee Tpex
HE/I0UETOB.

- «3» CTaBUTBHCA, €CIU CTYJCHT IPAaBHJIBLHO BBIMOJHUI HE MeHee 2/3 Bcell paboThl WiH
Jonmyctuia He Oosiee OnHOM TpyOoOM OMIMOKM M JBYX HEAOYETOB, HE 0ojiee OJHOM
rpy0ooii 1 omHOW HerpyOoil ommOku, He Oojiee Tpex HErpyObIX OMIMOOK, OAHOU
HEeTpyO0oii OIMMOKY U TpeX HEAOUYETOB, MPU HATUYUH 4-5 HETOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIIO OMIMOOK U HEJOYETOB MPEBHICHIO HOPMY OLEHKH «3»
WJIM MIPABUJILHO BBIMIOJIHEHO MeHee 2/3 Bcell padoThl.

Pasnen 4. Kosie0anua u BOJIHBI
Tema 4.1. MexaHndyeckue KoOJIeOaHUA ¥ BOJIHBI
Yerubiii onpoc (YO)

1.IlpuBenuTe MprMeEphI KOJIeOaTeTbHBIX JBMKESHUH.

2.YT1o Ha3bIBaE€TCSI MEXaHUYECKUMU KOJIeOaHUSIMU?

3. IIpu3naku KonebdaTeIbHOTO ABUKEHUS.

4. Kakue xonebaHus Ha3bIBAIOTCSI CBOOOIHBIMU?

5.Kakue cuctembl Ha3bpIBatoTCs KosebarenbHbIMu? [Ipumepsl.

6.Uto Ha3pIBaeTCA AaMIUIMTYAOM KoJieOaHUM; TEepHUOaOM KojJeOaHUW; YacTOTOM
koyieOaHuii? B KakuX eUHUIIAX U3MEPSIETCS KaXaash U3 3TUX BEJIUUUH?

7.Kakass maremarvyeckas 3aBUCHMOCTb CYILIECTBYET MEXIY IMEPUOJIOM U YaCTOTOU
KoJieOaHmit?

8.Kak 3aBucsaT yactora u nepuoji CBOOOAHBIX KOJICOAHUM OT AJTUHBI HUTH?

9.Kakue xonebanusi Ha3bIBAIOTCSI COOCTBEHHBIMU ?

10.Kakue xonebanus Ha3zbIBatOTCA rapMonndeckumu? I'padux

11.Yto Ha3bIBaeTCs MareMarnuyeckuM MasiTHUKOM? Ilpu Kakux ycCHOBHUSIX peanbHbII
HUTSHOM MasiTHUK OyJIeT COBEpILATh KOJIeOaHusl, ONU3KHE K TapMOHUYECKUM?
12.Kakyro BeIMUrHYy Ha3bIBaIOT (ha30ii koseOaHui?

13.I1puBenute mpuMep KOJIEOMIOMIMXCS TEA B OJIMHAKOBBIX (pazax, MPOTHUBOIMOIOKHBIX
¢azax.

14. Kakue npeBpauieHust SJHEPruu, IPOUCXOAST NP KojaedaHusx? PUCYHOK.

15. Yto Ha3BIBAIOT BHIHYKIACHHBIMU KOJICOAHUSIMU?

16. Kakoe siBiieHME Ha3bIBalOT PE30HAHCOM? YCIIOBHE pPE30HAHCA.



17 .IlpuBenute npuMEPHl MEXaHUYECKOTO PE30HAHCA.

18. B kakux ciiy4yasix pe30HaHC MOXKET ObITh MOJIE3HBIM, a B KaKuX - BpeaHbiM? 19.Yto
Ha3biBaeTcs BojHamu? Yrto Takoe ynpyrue BoiHbI? IlpuBenuTe mpumep BOJIH, HE
OTHOCSIIIUXCS K YIPYTUM BOJTHAM.

20.Kakuie BOJIHBI Ha3bIBAIOTCS MPOAOIbHBIMU; MOTIEPEYHBIMU ?

21.Kakue BOJHBI — MONEPEYHBbIE WM MPOAOJBHBIE - SIBJIIAIOTCA BOJHAMHU CJIBUTA;
BOJIHAMM CKaTUs U PACTSIKEHUA?

22.Iloyemy momepevHbIe BOJHBI HE PACHPOCTPAHAIOTCS B KMJIKHX U Ta3000pa3HbIX
cpenax?

23.Yro Ha3piBaeTcs AIMHOMN BOIHBI? [10 KakuM (hopMmyriaMm MOXKHO pacCUuTarh JIHHY
BOJIHBI M CKOPOCTb PaclpOCTPAHEHUS BOJIH?

24. Y0 ABISIETCA NCTOYHUKOM 3BYyKa? UTO Ha3bpIBarOT 3ByKOM?

25.Mexanuueckue KojeOaHUs, KaKuX YacTOT Ha3bIBAIOTCS 3BYKOBBIMH W MOYeMY?
26.Kakue xonebaHust Ha3bIBAIOTCS YIBTPa3ByKOBBIMU; HHPPA3BYKOBBIMU ?

27.Y410 Ha3bIBAIOT MY3bIKaJIbHBIM TOHOM; IIIyMOM?

28.Yem omnpenensieTcsi TPOMKOCTh 3ByKa?

29.0t uero 3aBUCHUT BbICOTA 3ByKa?

30. 3ByKoBbI€ siBI€HUS. UTO HA3BIBAIOT AXOM? YCIIOBUE BO3HUKHOBEHUS 3XO.

31. OnpeneneHue pacCTOSTHUM C TOMOIIIBIO 3ByKa.

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

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COZEpKaHUE MaTrepuasia

YETKO U IPABUIILHO JAHbI ONIPEACIICHUSA U PACKPBITO COACPIKAHUE IIOHATUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeIbCTBA UCIIOb30BAHbl PA3IMYHbBIE YMEHMS, BBIBO/IbI U3 HAOIIOECHUH,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIB30BAHEBI PAHCC ano6peTeHHI>1e 3HaHU.

OtMmetka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepHaia

B OCHOBHOM MPABWJIBHO JTAHBI ONPEACICHUS MOHATHN U UCIIOJIb30BaHbI HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeJIeNICHUs MOHSITUN HETOIHbIC, TONYIIIEHbl HE3HAYUTEIbHBIE HAPYILICHHS
MOCEA0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINEe HETOYHOCTH MPU UCIIOIb30BAHUHI
Hay4YHbIX TEPMUHOB WU B BBIBOJAX U 00OOIICHUSIX



MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (TO3uLus
TTOHUMAIOIITUH )

OtmMmeTKa «3»

YCBOEHO OCHOBHOE COJIEp)KaHKe YICOHOTO MaTepualia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCET/Ia MOCJIEI0BaTEILHO

onpeieNIeHUs MOHATUH HEJ0CTaTOYHO YETKHE

HE MCII0JIb30BaHbl B KAYECTBE IOKA3aTEIbLCTBA BLIBOALI M 0000IIEHNS U3 HAOIIONEHHI,
JOTTYIIICHBI OIITMOKY TP UX U3JI0KECHUHN

JOTMYIIIEHBI OIITMOKYU U HETOYHOCTH B UCIIOJIb30BAaHUHN HAYYHON TEPMHUHOJIOTUH,
onpeieNIeHue MOHITHI

MIpaBHJIbHBIC M Y€TKUE OTBETHI HA BOIIPOCHI HABOISAIIETO U KOHKPETH3UPYIOIIETO
xapakTtepa (Mo3UIUsI KPUTHUK )

OtMmeTka «2»

OCHOBHOE COJIepKaHHe YU4eOHOTr0 MaTepuasa He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYIIIEHBI TPYyObIe OMUOKH B ONPENEIICHUN TOHSATHH, PU UCITOJIb30BAHUH
TEPMUHOJIOTHUHU.

TectupoBanue (T)
I BapuanT.

Al. DopmyJia 1J151 BHIYUCICHUS JJIUHbI BOJTHbI
C T

aLl=T 6)A= € p)A=cT

A2. Teso 3a 2,5 munyrsl coBepuiaer 120 moaHbIx KoJeOanuit. Onpexesure
Nepuoa KoJaeOaHui.
a) 1,25¢06)0,8cB)0,02¢

A3. CkoabKo KoJieOaHuil coBepmiuT Teao 3a 10 ¢ mpu vacrore KoJsedanuii 220
I'n?
a) 22 6) 220 B) 2200

A4. Teusio 3a 5 munyT coBepiaet 240 kosnedannii. KakoBa yactora kosne0anmii?
a) 0,8 '

0)48 T

B) 1200 I'



AS. B ogHO# M TO#1 e cpele PacCHpPOCTPAHAKTCH BOJIHBI ¢ yacTtoror 10 I'm u 20
I'u. Y kakoil BOJIHBI CKOPOCTH 0oJibIIe?

a) OJMHAKOBBI

0) 20T

B) 10 I'

A6. Haiinute NJIMHY 3BYKOBOIl BOJIHBI B Boje, eciu eé ckopoctb 1480 m/c, a
yactora 740 I'n.

a)0,5m

6) 1095200 m

B) 2 M

A7. YactoTa 3ByKa yBeau4uiaach B 5 pa3. Kak u3meHuachb CKOpOCTh 3ByKa B
3TOI Ke cpene?

a) He U3MEHWJIACh

0) yBenmuuuiach B 5 pa3

B) YMEHBIIMJIACH B 5 pa3

Bl. Yemy paBHO paccTosiHHe [0 Jieca, ecJM OTPaKeHHbIi OT Hero 3BYK
Bo3BpaTHics K HCTOYHHMKY cmycrss 10 ¢? Ckopocts 3Byka paBHa 340 wm/c.
(ouenuBaetcs 20.)

C1. AMiuiuryaa kosedanuii rpy3a Ha npyxune pagHa 10 cm. [lepuoa kosnedanumii
2 c. Kakoii myTh npoiiaér rpys 3a 2 ¢? (ouenusaercs 30.)

II BapuaHT.

Al. @opmyJia 1yl BBIMUCIECHUSI CKOPOCTH PACIPOCTPAHEHUS BOJIHbI
A A

a)v= T6)U= F13)1)=7»-T

A2. llpyxuna 3a 4 munyTsl coBepmaer 200 moaHbIx kojgaedanuil. Onpenesanrte
nepuoja KojedaHuu.
a)1,2¢c6)50cB)0,02¢

A3. CkoJbKO KoJIeOaHUIl coBepIIUT Teso 3a 15 ¢ mpu vacrore kosedanuii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Teusio 32 2 MmunyTbl coBepuiaer 180 konedanuii. KakoBa yacrora konedanui?
a) 90 I'g

0) 360 I'n

B) 1,5 'y



AS. B onHO# M TOH Ke cpele pacnpoCTPaHAIOTCH BOJHBI ¢ yacToToi 30 I'u u 40
I'u. Y xakoil BOJIHBI CKOPOCTh MEHbIIE?

a) OJMHAKOBBI

0)40I'g

B) 30 'l

A6. Haiigute 11MHY 3BYKOBO# BOJIHBI, ecil €€ ckopocTh 340 m/c, a wacrora 170
I'u.

a)0,5m

0)2w™m

B) 57800 m

A7. Yacrora 3ByKa yMeHbIIWJIACh B 9 pa3. Kak u3MeHHIaCh CKOPOCTH 3BYKa B
3TOI Ke cpene?

a) He U3MEHWJIACh

0) yBenuuuiach B 9 pas

B) YMEHbIIMJIACH B 9 pa3

Bl. Yemy paBHO paccTosiHHe [0 Jieca, ecJM OTPaKeHHbIi OT Hero 3BYK
BO3BpaTHJICH K HMCTOYHMKY cmycta S5 c¢? Ckopocts 3Byka paBHa 340 wm/c.
(ouenuBaetcs 20.)

C1. AMuiutyaa koJie0anuid rpy3a Ha npy:kuHe pasHa 7 cMm. [lepuon kosiedbanuii 3
c. Kakoii myTs nmpoiiaér rpys 3a 3 ¢? (ouenuBaercs 30.)

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

Kiaouun kK Tecrtam:

Bapuanr 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IlpaBuabHbiiiorBer | B | a | B | a | 0 | B | 0 1700 M | 40 c™m

Bapuanrt 2

Ne gonpoca Al | A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBuiabHbiiiorBer | 2 | a | 6 | B | B | 0 | B [850Mm |28 cm




Kpurepun ouenku:

— «2» BpICTaBIISIETCS OOyUaroLEMycs, €l Habpaa MeHee 4 0alioB;
— «3» BBICTABIIIETCS O0yUaroemMycs, 3a 6-5 6aoB;

— «4» BbICTaBIIAETCA OOyUarolemycs, 3a 9-7 06amios;

— «5» BbICTaBIISIETCA 00yyaroiemycs, 3a 6osee 10 6aos.

3aganus s camocrositeabHoM padorsl (CP)
Tembl 3cce (pedpepaToB, 10KJIAT0B, COOOIICHUI)

1) KonebarenbHOE ABUKEHUE.

2) I'apmoHuyeckue KojeOaHus.

3) CBoOomHBIC MEXaHUUECKHE KOJICOaHUSI.

4) TlpeBpareHue HEPTUU MPH KOJIeOATEITHHOM JBUKEHUU.
5) CBoOoHBIE 3aTyXaroNue MeXaHnYeCKHe KoJeOaHusl.

6) Maremarnueckuii MasiTHUK.

7) IlpyXKUHHBII MasiTHUK.

8) BbIHYXI€HHbIE MEXaHUYECKHUE KOIeOaHus.

9) Pe3onasc.

10) ITonepeynsie U NPOAOJILHBIE BOIHBI.

1) XapaKTEPUCTUKH BOJIHBI.

12) 3BYKOBBIE BOJIHBI.

13) VYapTpa3ByK U €ro IpUMEHEHHUE.

14) NuTepdepenus, nudpakius U NOISIpU3aLNL MEXaHUYECKUX BOJIH.

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

Kpurepun ounenku:
OtMmeTka «5»
® T[I0JIHO PACKPBITO CONEPKAHUE MaTepralia

® YCTKO U MPAaBUJIBbHO AaHbI OIIPEACIICHNA N PACKPBITO COACPIKAHNC HOHSITI/II\/’I, BCPHO
HCIIOJIB30BAHbI HAYYHBIC TCPMUHLI

¢ JUIA J0Ka3aTCJIbCTBA UCIIOJIb30BaHbI PA3JIMYHBIC YMCHUS, BBIBOJbI U3 Ha6J'IIOI[eHI/II‘/JI,
OIIBITOB

® OTBCT C&MOCTOHTCHLHBIﬁ, HCIIOJIb30BAHBI pAHCC HpI/IO6p€TCHHLIe 3HaHU.



OtmeTka «4»

PaCKpBITO OCHOBHOE COJIepKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEJICJICHUS MOHITUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTCIbHbBIN

ONpeACIICHUS TOHATHUI HEMOIHBIE, JOMYIIEHbl HE3HAYUTEJIbHBIE HAPYIIICHUS
MOCJIE0BATEIIbHOCTH U3JIOKEHUS, HEOOJIbIIINE HETOYHOCTH TIPH HUCIIOIh30BAHUHT
Hay4YHBIX TEPMHHOB WJIM B BBIBOJAX M O0OOIICHUIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uus
MOHUMAIOLIUH )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepyKaHKe Y4eOHOro MaTepualia, HO U3JI0KEHO (hparMeHTapHoO,
HE BCErja MoCje10BaTeIbHO

onpeJieNICHUs MOHITUN HEJOCTAaTOYHO YETKUE

HE KCIIOJIb30BaHbl B KAUECTBE JJOKA3aTeJIbCTBA BHIBOBI U 0000IIIEHHS U3 HAOII0ACHUH,
JIOTIYIIIEHBI OMIMOKHU MPU UX U3TI0KEHUU

JOTIYTIIEHBI OMIMOKN ¥ HETOYHOCTHU B UCIIOJIb30BAaHUM HAYYHOU TEPMHUHOJIOTHH,
ONpPEACIICHUE TIOHATUN

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOISAIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (Mo3ULUsI KPUTHK )

OtMeTKa «2»

OCHOBHOE COJIepKaHUe YUeOHOTO MaTepraia He PaCKpPhITO

HE JaHbl OTBETHI HAa BOIPOCH! HABOJIAIIETO M KOHKPETH3UPYIOIIETO XapaKTepa
JOTIYIIICHBI TPYObIe OMMOKH B ONIPENCIICHUN TTOHATHH, IPU UCITOJIb30BAHUH
TEPMHUHOJIOTHH.

Tema 4.2. DileKTPOMATrHUTHBIE KOJI€0OAHUA U BOJIHBI
Ycrusiii onpoc (YO)

1. U3 kakux 3JIEMEHTOB COCTOUT KoJieObaTeabHbI KOHTYp? MOryT 11 BO3HUKHYTh
KoJieOaHUsI B KOHTYpE, COAEpKaIIeM KOHJICHCATOP U PE3UCTOP? MHIYKTUBHOCTD
U pe3ucTop?

2. Kakue puszmyecknue BEIUUYUHBI U3MEHSIIOTCS NP KoJieOaHUSIX B KoJieOaTeTbHOM
KOHType?



3. UeM oTnnyaroTcsa KojieOaHUs 3JIEKTPUUECKOTO 3apsija U TOKa B KojeOaTelIbHOM
koHType? Kak no rpaduky u3aMeHeHus 3apsiga cO BpeMEHEM MOCTPOUTh rpaduk
3aBHCUMOCTHU CHUJIbI TOKA OT BpEMEHU?

4. Ot yero 3aBUCHUT TepHOJ KojiebaHul B KOHType? MoskeT ju nepuoi KojaeOaHui
B KOHTYpE OCTaBaTbCs MOCTOSIHHBIM MpPU HM3MEHEHUM WHIAYKTUBHOCTU H
E€MKOCTH?

5. Kak wu3MeHuTCs Nepuox KoiedaTelbHOr0 KOHTYpa, €CId  yBEJIUYUTH
YHUCJIO BUTKOB KAaTYIIKU? BHECTH B KaTYIIKY KEJIE3HbIA CEPACUHUK?

6. Kakue mnpeBpanieHuss 3HEPTUM NPOUCXOASAT B KojebareiabHOM KoHType? [he
COCpENOTOYECHA YHEPTUS IPU CBOOOIHBIX KoJiebaHUsIX B KOHTYpe uepe3 1/8, 1/4,
1/2 mepuona nociie Hayajia pa3psiKu KoHJeHcaTopa?

7. MoryT nu ObITh CBOOOJHBIE KOJIEOAHHS B PEAIbHOM KOHTYpE HE3aTyXaroUMu ?

8. UeMm oTiauuaroTrcs JIpyr OT Jpyra cBoOOAHBIE KojeOaHUsS B JABYX KOHTypax C
OJIMHAKOBBIMU TapaMeTpaMH, €CIM HUX KOHJEHCATOpbl ObLIM 3apsiKEHbI OT
Oatapeit ¢ pazabiMu JJ[C?

9. Kak peiicTByroliee 3Haye€HHE CHUJIbI ToKa (HAmpsi)KEHHWs) CBS3aHO C
aMIUIUTYAHbIM 3HadeHueMm? Kakoe 3HaueHHE CHUJIBI TOKA W HampsKEHUs
U3MEPSIOT aMIIEPMETPBI U BOJBTMETPHI B LIENTH IEPEMEHHOTIO TOKa?

10. Ha karymky mnojaercs OIWHAKOBOE HAaNpPSIKEHUE — CHadajla OT CETH
IIOCTOSIHHOI'O, a 3aT€M IEPEMEHHOro TOKa. B KakoMm ciydae OHa HarpeBaeTcs
cuiibHee?

11. TIlouemy B memnm, comep:kaumew KOHIACHCATOpP, MOXET IPOTEKATh TOJIBKO
NIEPEMEHHBIN TOK?

12.  JlomycTHmoO M B LE€Nb NEPEMEHHOIO TOKa HampsbkeHHeM 220 B BKIOUMTH
KOHJIEHCATOP, NpoOoiiHOe HanpskeHue kotoporo 250 B?

13. Tlouemy B paMkKe, paBHOMEPHO BpallaOUIEHCcss B MarHUTHOM IIOJIE,
BosHukaer OJJ[C? UYUem omnIMyarOTCs NPOMBIIUIEHHBIE TE€HEPATOPBI  OT
NPOCTEUIIEN MOAETN-PAMKHY, BPAIAIOMIEHCS B MATHUTHOM 10JIE?

14. Kakum 06pa3oM MoJydyarOT CTaHJAPTHYIO YaCTOTYy MEPEMEHHOTO TOKa MpHU
MEJIEHHOM Bpall€HUU PaMKH?

15. Jns gero cuyxut Tpanchopmarop? Kakue ero ocHoBHble uacTu? Kaxos
OPUHLHUI AeiicTBUS TpaHchopmaTopa?

16. Kakxum o0Opa3zom mpou3BOAST MPEOOpPa3OBaHMS HAMPSIKCHUS W CHJIBI TOKA B
LEensAX NepeMeHHOro Toka? MOXXHO JIM COBEpIIaTh Takue MpeoOpa3oBaHUS B
LEIIX MOCTOSHHOTO TOKa?

17. Uem omimyaeTcss XOJOCTOM pexuM TpaHchopmaropa oT pabouero? Kak
OCYUIIECTBISACTCA PEKUM HArpy3Ku?

18. Kak cBs3aHbl MeXJy cO0OW BEJIMUYMHBI TOKOB M HAIpsHKEHUH B OOMOTKax
Tpancdopmaropa?



19. 3a cuer yero B TpaHchoOpMaTOpe NPOUCXOAUT TMOTEPS DHEPrUM TIpe-
obpazyemoro Toka? KakoBsl mytu nossimienuss KI1J[ Tpancdopmaropa?

20. Tlouemy njsa mepenadyud 3JAEKTPUYECKOW HHEPTUU HA OOJBIINE PACCTOSHUS
UCTOJIB3YETCs TNepeMeHHbId Tok? Ilouemy mnpu mnepenade 3JIEKTPOIHEPTUU
MCHOJIB3YIOT BBICOKOE HAIpsKEHUE?

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

Kpurepun onenku:

OtMeTKa «5»

TIOJTHO PACKPBITO CO/ICp)KaHUE Marepuasa

YETKO Y MPABUJILHO JIaHbI ONIPEJICIICHUSI U PACKPBITO COJACPKAHUE TTOHATUIH, BEPHO
WCIMOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSl I0Ka3aTeIbCTBa UCTIOJIb30BAHbI Pa3IUYHbIC YMEHUS, BEIBO/IBI U3 HAOMIOICHUN,
OIIBITOB

OTBCT CaMOCTOHTGHLHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peTCHHI>Ie 3HaHU.

OtMmetka «4»

PACKpBITO OCHOBHOE COJIepKaHUEe MaTepuaia

B OCHOBHOM IPABWJIBHO JIaHBI OMPEACIICHUS TOHSATUIN U UCTIOJIb30BaHbl HAyYHbBIE
TEPMUHBI.

OTBET CAMOCTOSTCIbHBIN

onpeAesCHUs TOHATHUI HEMOJIHbIE, JOMYIIEHb HE3HAYUTEIbHBIC HAPYIIICHHUS
ITOCJIEA0BATEIIbHOCTH U3JIOKEHUS, HEOOJIbIIIE HETOYHOCTH IIPH HUCITOIh30BaAHUHT
HAyYHBIX TEPMHUHOB WUJTU B BBIBOJIAX M 00OOIIEHUIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uus
MTOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COZIEp:KaHue yueOHOro Marepuaia, HO U3JI0KEeHO (pparMeHTapHo,
HE Bcerja Mocjie10BaTeabHO

onpeJieNIeHUs MOHITUH HEOCTaTOYHO YETKUE

HE MCII0JIb30BaHbl B KAYECTBE JI0KA3aTEILCTBA BLIBOJABI M 0000IIEHNS U3 HAOIIONEHHI,
JIOTIYIIICHBI OMIMOKY TIPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKYA U HETOYHOCTH B UCIIOIB30BAHUN HAYYHON TEPMHUHOJIOTUH,
OIPEIEIICHUE TTOHATUI



MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOIAIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (MO3ULUsI KPUTHUK )

OtMmeTKa «2»

OCHOBHOE€ COjIepKaHKe YueOHOro MaTepuasa He PaCKphITO

HE JIJaHbI OTBETHI HA BOTIPOCHI HABOJISIIETO U KOHKPETU3HUPYIOIIETO XapaKTepa
JOTYIIEHBI TPYObI€ ONTUOKH B OMPEICTICHUN TOHITHH, TIPU UCIIOJIb30BAaHUU
TEPMHUHOJIOTHH.

TecTupoBanue (T)
I BapuanT.

Al. DneKTpOMarHUTHbIE BOJIHBI MOTYT PACIPOCTPAHATHCS

1) ToNBKO B BAaKyyMe CO CKOPOCTBIO CBETa

2) TONBKO B BELIECTBE C JIIOOBIMU CKOPOCTIMU

3) B BaKyyMe U B BELIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe U B BELIECTBE CO CKOPOCTSIMU, OONBIIMMH CKOPOCTH CBETA

A2. ITepuon 3MeKTpOMarHuTHOM BOJIHBI paBeH 1 MKc. [[mMHa 3IeKTpoOMarHuTHOM
BOJIHBI paBHA

1) 300 Mmxm

2) 300 mm

3) 300 m

4) 300 xm

A3. YacToTa 31eKTPOMAarHUTHOM BOJIHBI MH(pakpacHoro uanydenus 2-10' .
[lepuon xonedaHuil 3TO BOJIHBI paBEeH

1)5-10" ¢

2)2:10"% ¢

3)0,5:-10"% ¢

4)2-10" ¢

A4. BHyTpU KOHJEHCATOpa CO31AETCS
1) HeogHOPOAHOE MAarHUTHOE TOJIE

2) OAHOPOAHOE IEKTPUUECKOE MOJIEe
3) OIHOPOIHOE€ MATHUTHOE TOJIE

4) HEOTHOPOIHOE NEKTPUUECKOE IOJIE

AS. B xonebarenbHOM KOHTYpPE MEPUOJUYECKH U3MEHSIOTCS
1) cua Toka B pe3ucTope
2) 3apsi KaTyIIKu



3) cuiia TOKa B KOHJIEGHCATOPE
4) 3apsii KOHAEHCATOpa U Chjla TOKa

A6. Ilpy ymMeHbIIEHUN UHAYKTUBHOCTH KaTyIIKH, BKIIFOYEHHOU B KosieOaTeIbHbIN
KOHTY, IIEPUOJT DJIEKTPOMArHUTHBIX KOJIeOaHU

1) He u3menurcs

2) YMEHBIIUTCS

3) yBeIUYHUTCS

4) MOXKET KaK YBEJIIMUUTHCS, TAK U YMEHBIIUTHCS

B1. YcranoBuTe cOOTBETCTBUE MEXAY (PU3NUECKUMH BEIMYMHAMU U (POPMYJIaMH, 110
KOTOPBIM OHH ONPEIEIISIOTCS.

OUBNYECKAS BEJIMUNHA

A) DHeprusi KOHJEHcaTopa

b) Ilepuon snekTpoMarHuTHBIX KoJeOaHU!
DOOPMVJIA

1) 2nLC

2) q/ ,C

3) ¢°L.C

4) 2m\LC

5) q/,LC

II Bapuanr.

A1.B s7eKTpOMarHuTHEIX BOJIHAX COBEPIIAIOT KOJICOaHUS

1) mroOble yacTUIIBI CPebI

2) 3apsKEHHBIE YACTULIBI

3) 2NIEKTPUYECKHUE TOKH

4) HanpsKEHHOCTH DIEKTPUIYESCKOTO TOJISI K MHTYKIIUSI MATHUTHOTO TIOJIS

A2, Ilepuon 3aeKTpOMarHuTHOM BOJIHBI paBeH 1 Mc. [[rMHA 3JIeKTpOMarHUuTHOM BOJIHBI
paBHa

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. Yacrora paguosonnsl 4-10° ITepuos koneOanuii 5TOM BOIHEI PaBEH
1)4-10% ¢

2)2,5:107 ¢

3)2,5:10° ¢

1)4:10% ¢



A4. KonzieHcarop — 3T0 yCTPOUCTBO

1) 17151 HAaKOTUIEHUS IIEKTPUUYECKUX 3apsiI0B

2) U1l CO3/1aHus AIEKTPUUECKOTO TOKa

3) st U3BMEPEHUS IEKTPUUECKUX 3aPsAIOB

4) ny1st onpesieNieHrs HallpaBiIeHUs JIEKTPUYECKOTO TOKa

AS. KonebareabHbIil KOHTYP COCTOUT
1) U3 kaTyuiku u pesucropa

2) U3 PE3UCTOpPa U UCTOUHHMKA TOKA
3) U3 KaTyIlIKU U KOHAEHCAaTopa

4) 13 pe3ucTopa 1 KOHJeHcaTopa

AG6. [Ipu yBenuyeHnr EMKOCTH KOHJICHCATOPa, BKIIFOUEHHOTO B KoJieOaTeIbHbII
KOHTYp, IEPUO]T NEKTPOMArHUTHBIX KOJICOaHU I

1) He u3MeHuTcs

2) YMEHBIIIUTCS

3) yBemuuuTCS

4) MOXET KaK YBEIUUYUTHCSA, TAK U YMEHBIIUTHCS

B1. YcranoBute cOOTBETCTBUE MEXAY (DU3NIECKUMH BEIMYMHAMU U (HOPMYIIaMH, T10
KOTOPBIM OHH ONPENEIISIIOTCS.

OU3NYECKAS BEJINYUHA
A) 3apsi KoHIeHCcaTopa

b) Dneprus karyumku
OOPMVIJIA

1) CU

2) U,LC

3) LPP/LC

4) UNLC

5) LF/

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

Kiouun kK tecram:

Bapuanr 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 |B1

HpaBuwabnubii (3 |3 |1 |2 |4 |2 |Bl1,A3,b4
OTBET

Bapuant 2



Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 |B1

IpaBuabnbiii (4 |4 (2 |1 |3 |3 |BLALBS
OTBeT

Kpurepun ouenku:

— «2» BBICTaBIIAETCA 00yUaroeMycs, eciii Hadpas MeHee 2 6auioB;
— «3» BBICTaBIIETCS O0yyarolemycs, 3a 3 0asia;

— «4» BBICTaBIIETCS O0yyaroemMycs, 3a 5-4 6aJIoB;

— «5» BBICTaBIIsSIETCS OOyUaroemMycs, 3a 6osuee 6 6anios.

3aganus ais camocrTositeabHoi padorsl (CP)
Tembl 3cce (pedpepaToB, 10KJI210B, COOOIIEHMIT)

CBOOOIHBIC TIEKTPOMATHUTHBIC KOJICOAHMUS.
[IpeBpamnienre sHEPTUH B KOJIeOaTEITLHOM KOHTYPE.
[lepron cBOOOAHBIX JIEKTPUUECKUX KOJIECOAHMIA.

®opmyina ToMmcoHa.
['eneparop He3aTyXalIMMX EKTPOMArHUTHBIX KOJIEOaHUM.
BbIHyX 1I€HHBIE 2EKTpUYECKHE KOJIeOaHNsI.

XN h WD =

JIoOpOTHOCTH KOJIEOATENbHOTO KOHTYPA.
9. EMKOCTHOE ¥ MHJIYKTUBHOE CONPOTUBIICHUS IEPEMEHHOTO TOKA.
10. AkTHUBHOE CONPOTUBIICHHE.

11.3akon Oma a1 37€KTpUYECKON 1IeNH IEPEMEHHOTO TOKA.
12.PaboTa ¥ MOIITHOCTH IIEPEMEHHOTO TOKA.

13.Pe30HaHC B 3JIEKTPUYECKOM LIETN.

14.1lepemeHHBIN TOK.

15.I'eneparop nepeMeEHHOTO TOKA.

16. TpanchopmaTopsl.

17. Toxu BBICOKOM YaCTOTHI.

18.1Tonyuenue, nepeaaya u pacupeesieHUe dIEKTPOIHEPTUH.
19.CxopoCTh 3E€KTPOMArHUTHBIX BOJIH.
20.95eKTpOMarHuTHOE I0JI€ KaK 0COOBI BUJ MaTepuu.

Maremarnueckoe onrcaHue NpoLEecCOB B KOJIEOATEIIbHOM KOHTYPE.

21.2nekTpoMarHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

22.Bubpatop I'epma.
23.OTKpBITBII KOJEOATEIbHBIN KOHTYP.
24 . N3o6petenue paano A.C. ITonoBbIM.



25.11onsTre o pagnocssasu. [ Ipunnun paguocsssu. [Ipumenenne
IEKTPOMATrHUTHBIX BOJIH.

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

Kpurepun ouenku:

OtmeTka «5»

TIOJTHO PACKPBITO COAECP)KAaHUE Marepuaa

YETKO U MPABUIIBLHO JIAHbI OMPEACIICHUSI U PACKPBITO COACPKAHUE OHSATUIA, BEPHO
WCTOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSE TOKA3aTeIhCTBA UCTIOb30BAHbBI PA3IMYHBIC YMEHHSI, BHIBOIBI U3 HAOIIONECHUH,
OIIBITOB

OTBCT CaMOCTOHTCHBHBIfI, HCIIOJIb30BAaHLI PaHCC HpI/IO6pCTCHHBIC 3HaHUA.

OtmMmeTKa «4»

PacKpBITO OCHOBHOE COJIEpKaHUE MaTepurasa

B OCHOBHOM IPAaBWJIHHO JIaHBI ONIPEICIICHHS TTOHATUH U UCTIOJB30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTCIbHbBIN

ompeJieNICHUs IOHITUN HETIONMHbIC, TONMYIICHbI HE3HAYUTEIbHbBIC HAPYIIICHHUSI
MOCJIE0BATEIIbHOCTH U3JIOKEHUSI, HeOOJIbIIINE HETOYHOCTH TIPH HUCIIOIb30BaAHUHT
Hay4YHBIX TEPMHUHOB WJIU B BBIBOJAX M 00OOIICHUIX

MPaBUJIbLHBIC U YETKHUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (To3UIus
MOHUMAIOLIUH )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp)KaHKe Y4eOHOTo MaTepualia, HO U3JIOKEHO (hparMeHTapHoO,
HE BCErJa MOCJIe10BaTeIbHO

onpeieNICHUs MOHITUN HEOCTAaTOYHO YETKUE

HE MCIOJIb30BaHbl B KAUECTBE J0KA3aTeJIbCTBA BHIBO/BI U 0000I1IEHNS U3 HAOII0CHUH,
JOTIYIIIEHBI OMIMOKHU MPU UX U3TI0KEHUU

JOTIYTIIEHBI OMIMOKN ¥ HETOYHOCTHU B UCIIOJIb30BAHUU HAYYHOU TEPMHUHOJIOTHH,
ONpPEACIICHUE TIOHATUN

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCH HABOMSAIICTO W KOHKPETH3UPYIOIIETO
xapakrtepa (TO3UIUs KPUTHUK)

OrMmeTKa «2y»
OCHOBHOE COJIepKaHUE yUeOHOTO MaTepraia He PaCKpPhITO



® HE JaHbl OTBETHI HA BOIIPOCHI HABOJIAIIECTO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObI€ OUTMOKH B ONPEICTICHUN MOHSITHH, TIPU UCIIOJIb30BAaHUU
TEPMUHOJIOTHH.

KonTpoabnas padora Ne 4
ITo pa3neny «Kosiebanusi 1 BOJHBD)

Bapuant 1
1. I'py3 maccoit 450 r coBepiaeT KojaeOaHus Ha MPYKHUHE )KECTKOCTHIO
0,5 xH/m. Haiitn nepuos, COOCTBEHHYIO U HUKIMYECKYIO YaCTOTY MEXaHUYECKUX
KOJIeOaHU .
2. B xonebareiabHOM KOHTYPE 3aBUCUMOCTb CHJIBI TOKA OT BPEMEHHM 3aJaHa
ypaBHenueM i=0,5sin10°xt. HaliTi aMIUTUTYy CHIIBI TOKa, IEPHO, COOCTBEHHYIO U
IUKIMYECKYIO YACTOTY JIEKTPOMATrHUTHBIX KOJIEOaHUM.
3.Jlonka kadaeTcsi B MOpPE Ha BOJIHAX, KOTOPBIE PACIIPOCTPAHSIOTCS CO CKOPOCTHIO 6
M/c. PaccrosiHre Mex 1y AByMsi OJMKAUIITMMU TPEOHSIMU BOJIH
24 m. KakoBa yacToTa y1apoB BOJH O KOPIYC JIOAKU?
4./13MeHeHre TOKa B aHTEHHE pauoNepe1aTurKa IPOUCXOIUT IO 3aKOHY
i=3cos(1,4*10°). Haiigure AauMHy M31y4aeMOi SIEKTPOMATHUTHON BOJIHBL
5. [loueMy JieTy4re MBI JAKE B ITOJIHOM TEMHOTE HE HATBIKAIOTCS HA MIPENSATCTBUE?
Bapuanr 2
1. JlnvHa HUTH MaTeMaTuyeckoro MasiTHuka 4 M. Haiitu nepuoj, COOCTBEHHYIO U
HUKJINYECKYIO0 YaCTOTYy MEXaHHMUECKUX KoyieOanuil Ha JIyHe, eciiu yCKOpeHue
cBOOOAHOrO najaenus Ha Jyne pasao 1,62 m/c’.
2. YpaBHeHue konebaHuil HanpsbkeHus uMmeet Bua u=40cos25nt. Haittu ammuuryny
HaNPsHKEHUS], EpUoJl, COOCTBEHHYIO U LUKIMYECKYIO YaCTOTY 3JIEKTPOMAarHUTHBIX
KoJIeOaHU .
3. Uenosek, crosimuii Ha 6epery Mopsi, OTPEEIIUI, YTO PACCTOSTHUE MEXKITY
CJIEAYIOLMMHU JIPYT 3a APYToM I'peOHsIMU BOJIH paBHO 8 M. Kpome Toro, oH nojcuuTan,
4TO 32 | MUH MUMO HETO MPOILI0 24 BOTHOBBIX IpeOHs. OnpenenuTe CKOPOCTh
pacupoCTpaHEHHUsI BOJIHBI.
4. I3MeHeHue ToKa B aHTEHHE paJuoNepeaTuiKa MPOUCXOIUT MO 3aKOHY
i= 0,3 sin (5,7*10°t). Haiiaure airHy u3TydaeMoi SJ€KTPOMAarHUTHON BOJIHBI.
5. MHOroKpaTHO€ 3X0 MOKHO YCIbIIIATh B ropax. [louemy?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;

JIP2, JIP4, JIP23, JIP30

Kputepuu oneHKH:
- «5» cTaBUTHCH 32 PabOTY, BBIMOTHEHHYIO TTOTHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.



- «4» cTaBUTHCS 3a pabOTy, BHITIOJIHEHHYIO MOJHOCTBIO, HO MPU HAJIMYUM B HEU HE
Oosee oHOM TPyOO U OTHOM HErpyOoil OMOKK U OJHOTO HEJoYeTa, He 0ojiee Tpex
HEJI0UETOB.

- «3» CTaBUTbCS, €CJIM CTYJICHT MPABUIBLHO BHITIOJHUI HE MeHee 2/3 Bceil paboThl Uin
JommycTui He Oosiee OmHOM TpyOOl OIMIMOKM U JBYX HEAOYETOB, HE Oojiee OTHOM
rpyOoii u omHOW HerpyOoil omubOku, He Oojiee Tpex HerpyObIX OMIMOOK, OXHOU
HEerpy0Ooi omuOKH U TPEX HEJIOUETOB, MPU HATUYUU 4-5 HEJJ0YETOB.

- «2» CTaBUTHCA, €CIU YUCIO OUIMOOK U HEIOYETOB MPEBHICUIIO HOPMY OIEHKHU «3»
WJIM TIPABWJILHO BBITIOJTHEHO MEHee 2/3 Bcel paboThl.

JlabGoparopHbie padoThI

JlabopaTopnas pa6ora Ne 12
N3yuenne padorsl oqHogazHoro Tpancopmaropa

Heab padoTbi: yCBOMTH NPAKTUYECKHUE TMPUEMBI JIAOOPATOPHOIO HCCIEI0BAHUS
onHo(a3zHOr0 TpaHchopmaropa METOJIOM X0J0CTOro xoaa (ombIT XX) U KOPOTKOTO
3aMmblkaHus (ombIT K3), CHATh BHELIHME XapaKTEPUCTHKU TpaHcpopMmaTopa Ipu
Pa3TUYHBIX TUIAX HArpy30K.

TEOPETUYECKUE CBEJIEHUS U PACYETHBIE ®OPMYJIbI

1. HABHAYEHME, YCTPOUCTBO U ITPUHIIUI JJEUCTBUS
TPAHC®OPMATOPA

Tpancgpopmamop [1 3TO cTaTUYeCKU SIEKTPOMArHUTHBIM ammapar, mpeaHa-
3HAYEHHBIM 711 TMpeoOpa30oBaHUs IEPEMEHHOT0 TOKAa OJHOTO HAINpPSIKEHUS B
IIEPEMEHHBIN TOK JPYTOr0 HAIPSKEHUS TOU K€ YaCTOTBHI.
Tpanchopmaropbl HaxOAAT MHUPOKOE MPUMEHEHHE I Mepeaud U pacrpeaesiCHUs
ANEKTPUYECKON IHEPIUU, JUISI PA3IUYHBIX TEXHOJIOTHMYECKUX LIEJNEH U I NUTAHUSA
Pa3IMYHBIX LENEHd Ppaauo-, DIEKTPOHHO-BBIYMCIUTEIBHON W  TEIEBU3UOHHOU
anraparypsl, yCTPOUCTB CBSI3U, aBTOMaTUKH, TEJIEMEXAaHUKH U T. 1.

[Ipunun neficTBUg TpaHCHOPMATOPOB OCHOBAH HA SBICHWU B3aUMHOW WHIIYKIIUH,

KOTOPBIN ABJISAETCA CIEACTBUEM 3aKOHA JJIEKTPOMArHUTHOM MHAYKIUKU Dapanes:
ddp

¢ =" ’ (1)

! _dS
7€ e; — 3.J.C. JIEKTPOMAarHUTHOW UHIYKIHNH, @p — MATHUTHBIN TTOTOK.
[ToTokoM BekTOpa MAarHUTHOW WHIAYKIHMH B (MarHUTHBIM I[OTOKOM) uYepe3 MaJIylo
TUIOMIAKY dS Ha3bIBAETCs CKalisApHas (hu3uveckas BeIMYnHa, paBHas

d®p =B - dS cosa. = BdS (2)



TJIe 0. — YToJl MEXIYy BEKTOpaMu B U 7 - HOpMamblo K mioniaake dS.



Puc.1. IToTok BekTOpa MarHUTHOM MHAYKIUK B uepe3 Mannyro
Iomaaky ds.

IToTOoK BEKTOpa MarHUTHOW HHAYKIMU OB yepe3 NpOU3BOJIBHYIO TOBEPXHOCTh S
paBeH CyMMe€ IIOTOKOB U€pe3 MaJlble IIOMIAJKH, Ha KOTOpbIE pa30uBaeTCs
OoJbLIAs TUIOIIA/b.

—

®p = [ BdS
9B =] 3)

Ha pucynke 1, a) wn3oOpakeHa DSIEKTpOMArHUTHas cxXeMa OAHO(A3HOro
JIBYXOOMOTOYHOIrO TpaHcopmaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaduueckoe 0003HaYEHUE.

.
»

PucyHok 2. — DinekTpoMarHuTHas cxema 0HO(a3HOTO JBYXOOMOTOYHOTO
Tpanchopmaropa (a) u ero ycioBHOe rpadudeckoe o6o3HaueHue (0)

Tpanchopmarop cocTOUT U3 JBYX OOMOTOK, TEpBUYHOM | U BTOpUYHOU 2,
pa3MeIEeHHbIX Ha 3aMKHYTOM (PEppPOMArHUTHOM MAarHUTOMPOBOAE 3, KOTOPBINA IS
YMEHBILICHUSI TOTepPh OT BHUXpPEBbIX TOkOoB Dyko HaOpaH U3 JUCTOB
ANIEKTPOTEXHUUECKOM cTanmu TommuHoi (0,35 9,5) MM, JlerupoBaHHONW KpPEMHHEM.
MarauTonpoBoji CIy>XKHUT IS YCWICHUS MAarHUTHOM CBS3M MEXIYy OOMOTKaMH
Tpancopmaropa, T. €. JJIS YMEHbBIICHUS MOTEPh MArHUTHOTO TOTOKa,



CO3/1aBa€MOro  NEpPBUYHONM OOMOTKOM TpaHcpopmaropa. Ilpu mnoxakiroueHun
nepBUYHON 00MOTKH A-X TpaHc]opmaTopa K CeTH NEPBUYHBIN TOK 71, IPOXOAs 110
e€ BUTKaM wj, BO30YXK/IaeT B CEPICUHUKE CUHYCOWIATbHBIA MarHUTHBIN MOTOK @
= @,sinwt, rae ® = 2nf [] ymoBas 4acTOTa NMUTAIOLIEro HanpsbkeHus u; (puc.l).
OTOT NOTOK, IPOHU3bIBAsI BUTKU MIEPBUYHON U BTOPUYHON OOMOTOK, HABOAUT B HUX

OJIC:
_do 4D
e =—n He=-—-n (3)

1 ldtz 2dt

I'ne n; u n; 4MCII0 BUTKOB B IEPBUYHONM U BTOPUYHON OOMOTKaX COOTBETCTBEHHO.
Otnomenue JJIC mepBuuHOM 0oOMOTKHM TpaHcdopmaropa k IIC BropuyHOIl ero

OOMOTKH, paBHOE OTHOIICHHUIO COOTBETCTBYIOIIMX YHCEI BHUTKOB OOMOTOK,
Ha3BIBAIOT KO3 Puyuenmom mpauncgopmayuu Tpanchopmaropa
k €1 "y

€2 n2

(4)

Takum o6pazom, koapdunneHT Tpanchopmaiuu TpaHcpopMaropa €CTh OTHOUICHUE
O1C ero oOMOTOK WM OTHOILIEHHWE YMCE]l BUTKOB 3TUX OOMOTOK. B macmopre
TpaHcopmaropa OOBIYHO YKa3bIBAIOT OTHOIIEHHE HOMUHAJBHBIX HaNps>KEHUN B
pexume xojioctoro xona Uj/Us, kKoTopoe mpakTudecku paBHO oTHomeHuto JJIC,
TaK Kak MpU PA3OMKHYTOH BTOPUYHOM OOMOTKE HAINpsOKEHUE, MPUIOKEHHOE K
NEpBUYHON OOMOTKe, mouTH LenukoM ypasHoBemmuaercs ee JIC (Upy = e] ), a

BTOpUYHOE HamnpspkeHue paBHO BropuuHoul DJ[C (Upy = e ). IloaTomy BhIpaxkeHue

st kKoddduirerTa TpancGopmaIuu MOKHO TIEPEucaTh B BUJIE:

Ui _m 5)
%Ex n2

CrnenoBarenbHO, K03 (dULIMEHT TpaHC(HOPMAIIUN PAaBEH OTHOILICHUIO HAMpPSKEHUN
Ha 0OMOTKaXx MpH XOJIOCTOM XO/i€ TpaHcopmaropa.

[Ipu pabote TpaHchopmaropa, B NEPBUYHON OOMOTKE 3JIEKTPUYECKash SHEPrus,
norpebisiemMasl W3 CETH, MpeolOpa3yeTrcsi B DHEPrUI0 MArHUTHOTO IIOJIsS, a BO
BTOPUYHOM OOMOTKE, HAOOOPOT, SHEpPrusi MarHUTHOrO TMOJs MpeoOpaszyeTcss B
ANIEKTPUYECKYI0, OTJaBaeMyr0 3areM (B OCHOBHOM) IMOTpeOuTento (Harpyske).
HeGonpiras wyactb MOIIHOCTH TepseTcss B camoM TpaHcdopmarope. [lpu
HOMHUHAJILHOM peXHME MOIIHOCTh IOT€Ph B OOMOTKaX H MAarHUTOIPOBOAE
TpaHchopmaropa HEBEIHKA, MOITOMY TpaHC(HOPMATOPbl OOBIYHO HMEIOT BBICOKUIA
KIId, nocturaromuii (98—99) %.

Takum oOpazom, B TpaHchopmarope IpeoOpa3yroTCcsl TONbKO HANPSHKEHUS U TOKH.
MormtHocTh ke (M3-3a MaJbIX MOTEPh Ha HarpeBaHWe OOMOTOK M MAarHUTONPOBOJA

TpaHc(opmaropa) NPaKTUUECKU OCTAETCS MOCTOSHHOW, T. €. MOXKHO CUHMTATh, UTO
Uy = Uy . CnenoBarensHo,



kU 1T mp



HNrak, TOokM B 0OMOTKax TpaHcpopMaropa OOpPaTHO TMPOIMOPIIMOHATLHBI
HanpspKeHUsIM. TOk TMepBUYHON OOMOTKH TpaHChopMaropa MpH OTKIFOUESHHOM
noTpeduTese IEKTPOIHEPTUHN (BTOpUYHAS OOMOTKAa Pa30MKHYTA) SIBISETCS TOKOM
XOJIOCTOTO XO/a. DJEKTpUYecKas cxeMa OOMOTKH TpaHc]opmaropa MpencTaBIiseT
co00¥ moce0BaTeIbHO BKIFOYCHHBIC aKTUBHOE COMPOTUBIIEHHWE R M MHIYKTUBHOE
COTIPOTUBJIEHUE X, T.€. CONMPOTUBIIEHNE MTPOBOAA OOMOTKH €€ MHIYKTUBHOCTbh. TOK,
MPOXOAAIMIMKA 10 OOMOTKE, CO3/aeT BOKPYr ce0si MarHuTHOE II0Jie, KOTOPOE
MIPOHMU3BIBAS TIJIOMIAh BUTKOB OOMOTKH, CO3Ja€T MAarHUTHBIA MOTOK. [lepeMeHHbI
BO BPEMEHH TOK CO37aeT IMEPEMCHHBIH MarHUTHBIA IOTOK M COIJIACHO 3aKOHY
dapazest, BO3HUKAET 3.7.C. CAMOUHAYKIMH. OTIWYHe OT 3.1.C. UHAYKIIUA COCTOUT B
TOM, YTO B ATOM CJydae¢ MarHUTHBIA TIOTOK CO37AeTCS HE BHEIIHUM HCTOYHHKOM
MarHUTHOTO TIOJIS, & CAMHM TOKOM. ToT/Ia MarHMTHBIN ITOTOK MPOIIOPITMOHANICH TOKY

Y PABEH:
rie L — Ha3bIBaeTCs UHIYKTUBHOCTHIO. Bo3HUKaromas 3.71.c. B 0OMOTKe paBHa:
ddp dlL-1) dal
e=— g =~ dar =Lg (®)

3HaK MHHYC O3HA4Ya€T, YTO 3.]1.C. CAMOUHIYKI[MU IPEMSATCTBYET N3MEHEHHIO ToKa. Ha
puc. 3 moKa3aH NEPEMEHHBIN TOK, TEKYLIMN Yepe3 KaTyLIKy HHIYKTUBHOCTbIO L. Eciu
B LIENU NMPUIOKEHO ITepeMeHHoe HanpshbkeHue U = Uycos wt, TO B HEW NOTEYET
IIEPEMEHHBIN TOK, B PE3YJIBTATE YETO BOZHUKHET 3.]1.C. CAMOMHIYKIMHU. Torna 3akoH
OmMa 111 paccMarprBaeMOro yyacTka Lenu uMeeT BU. Tak Kak BHEIIHEe
HaIPSHKEHUE MPUIOKEHO K KaTylIKe HHAYKTUBHOCTH, TO

dl
U=U cosot=L __
0

dl
u Ldl =U coswt-dt, U cosmt—L_ =0 (9)
L

dt 0 dt
ITocne uaTEerpupOBaHUs, MOTYUYHUM:
0 . Vo T
I= " sinot= " cos(wt—") (10)

oL oL 2
Bennuuna wl umeetr pazMepHOCTh OM M Ha3bIBAETCS PEAKTHUBHBIM HMHJIYKTUBHBIM
conpotuBieHreM R ;= wL. CpaBHenue BoipaxkeHuit (9) u (10) npuBOAUT K BBIBOAY,
YTO MajicHue HanpsikeHus U, onepexaet 1o ¢asze Tok /, TeKyIui 4yepe3 KaTyuiky, Ha
7/2, 4TO ¥ MTOKa3aHO Ha BEKTOpHOU quarpamme (puc. 3, 0).

a a5
[ M, = wkf,

I.I-I

Puc.3. a) -anexrpudeckas 1ens ¢ UAeTbHON WHIYKTUBHOCTHIO; 0) — BEKTOpHAs
JquarpaMma TOKa Y HalpsKeHHs Ha KaTyIIKe UHYKTUBHOCTH.



B anekTpoTeXHUKE CHHYCOUJIAJIbHbIC BEJIIMUYMHBI 3aMEHSIOT KOMIUIEKCHBIMU
YUCIIaMH, UCTIONB3Ys hopmyny Diinepa:



e’ =cosq [1 jsing, 20e j=.[[11 (11)
Torma  WHIYKTMBHOE CONPOTUBIEHHME C YydYeToM yria mosopora Ha 90° B

KOMILJIEKCHOM (1)0p1(\)/16 3aMKUChIBACTCS CIEAYIOIIMM 00pa3oM:
79 0
X1 =ole = mL(cos90 [ jsin90 ) = joL (12)
3neck To4Ka HaZl X7 - 03HAYAeT, YTO 3TO BEKTOpP, MOBepHYTHIA Ha 90° mporus
4aCOBOM CTPEJIKHU.
Ha puc.4 akTtuBHOE CONpPOTUBICHHE R BKIIOYEHO MOCIEAOBATEIBHO C
WHAYKTUBHOCTHIO L.

Puc.4. BekropHas nuarpaMMa HamnpspKEHUM Ha MOCIEIOBATEIbHO BKIIOYEHHBIX
conportuBiieHus: R u nHnykTuBHOCTH L.

Bropoe npaBuno Kupxroda rmacur: anredOpandeckas cymma NajeHUN HaMpsHKEHUH B
KOHTYpE paBHO anredpamueckod cymme »d.a.c. Torma 3HaueHWE HaNpsHKCHUS,
MOIBOJJUMOTO K TpaHCPOpMaTOpy B PEKHUME XOJIOCTOTO XOJld, B COOTBETCTBUH CO
BTOpbIM TipaBuiioMm Kupxroda ais nepBUYHON 0OOMOTKH, MOKET OBITh IIPEACTABICHO
KaK CyMMa BEKTOPOB: .

Uy =E1U0R 1o jX1 1o, (13)

rie R, — AaKTUBHOE COIPOTHUBIICEHHWE TNEPBUYHON OOMOTKH; X,— HHIYKTHBHOE
COTPOTHBIICHUE MEPBUYHON OOMOTKH, OOYCJIOBIEHHOE MOTOKAMHU paccesHus; jX; -
JjL— KOMIUIEKCHOE CONPOTUBIICHHE WHAYKTUBHOCTH L, KOTOPOE YYUTBHIBAET TOT

(akT, 4TO HanpsLKEHUE HA UHAYKTUBHOCTHU omnepexaeT Tok Ha 90°. To oe
R+ X}

COIPOTHUBJICHUE TTOCIICAOBATEIIBHO BKIOUCHHBIX R U L paBHO: Z = KaK
2

MOKa3aHo Ha puc.4.

2. OHNPEJAEJIEHUE NAPAMETPOB TPAHC®OPMATOPA

s onpenenenust kodpdunuenta Tpanchopmaiuu k, a TakKe mapameTpoB CXEMBbI
3aMmerieHust (puc. 2) U MOTeph MOIIHOCTH B TpaHCPOpMATOpPE MPOBOMAT OIBITHI
xosocToro xoja (onbiT XX) U onbIT KOpoTkoro 3ambikanus (K3) tpanchopmaropa.



Puc.2

Puc.2. Cxema 3amenienus Tpanchopmaropa.

Ha puc..2 000o3Ha4eHo:
® Ry u X, [ | akTUBHOE ¥ MHTYKTUBHOE CONTPOTUBIICHUS IEPBUIHON OOMOTKH;
eR/)=n’R, X o'

=2 X, [ NPUBEICHHBIE K YUCITY BUTKOB IIEPBUYHON OOMOTKHU

AKTUBHOE Y MHIYKTUBHOE COMPOTUBIICHHUS] BTOPUUHONU OOMOTKHU;
® Ry | akTUBHOE COMPOTHBIECHNE HAMArHUYMBAIOIIECH BETBU, 00YCIIOBICHHOE
IIOTEPSMU MOIIIHOCTH B CTaJIbHOM MAarHUTOIIPOBOJIE;
e Xy, [] UWHAYKTHBHOE COINPOTUBICHUE HAMArHWYMBAIOIICH  BETBH,
00yCJIOBICHHOE OCHOBHBIM MarHUTHBIM MTOTOKOM;

e 7., =n?2, [ImpuBeIeHHOE K YHUCIY BHUTKOB TIEPBUYHOW OOMOTKH
CONPOTHUBIICHUE HATPY3KU;

o U, =nU,u [,' =1,/ n [] npuBeACHHBIC K YUCITy BUTKOB ITIEPBUYHOM
00MOTKH

BTOPUYHOE HANPSIKEHUE U BTOPUYHBIN TOK.

ITapameTpsl TpanchopMaTopa B pexxuMe X0J40C¢TOro xoaa (XX).

OneIT X0JMOCTOTO XOAa TpaHc(opmaropa MPOBOAUTCS C LEIBIO OMpEaeICHUs
kodduimenta Tpanchopmaruu k, MarHUTHOTO TOTOKa @,, a TaKXKe TMOTEPh
MOIIHOCTH P,, B CEPICYHUKE MAarHUTOIIPOBO/IA P HOMUHAIBHOM PEXHIME.

Ao

—— )
a) o Rq 0) Ut
iXoly PuC.5. Cxema
- IIEpBUYHOM
w{ L E 7o '\:pn Rolo Iy OOMOTKH
o L4 ‘—t———>Tpanchopmaropa u

BEKTOpHAsl JuarpaMma HalpspKeHUW Ha HEeW B pexuMe XX.

[Tpu onvime XX x nmepBudHON 00MOTKE TpaHC(hHOpPMATOpa MOABOIUTCS HO- MUHAITLHOE



HarpsbkeHue (puc.S)

Uy =UE1 U 2110, (14)
e

Z1 =R U

jXi [ momHoe COnpOTUBIICHHE TIEPBUYHON OOMOTKH.

[Ipu 3ToM BrOpuuHass oOMOTKa pa3zomkHyTa ([ = 0) ¥ HampsbkeHue Ha €€
saxumax Uy = U = Ej.

N3mepus Hanpspkeuue Uy, TOK [p WM AKTUBHYIO MOIIHOCTL P 2102@ 151
npeHedperas NMaJeHUEM HaNpPsHKEHUS Ha IEPBUYHONM OOMOTKE 7, ], (BBHLY €ro

HeOOoJbIIOro 3HaueHus 1o cpaBHeHuto ¢ JJ[C E}), T. €. Monb3yach yIpOUIEHHOM
cxemMoi 3amelenus Tpanchopmaropa rpu XX (puc.3, a u 6), ONpeesIoT:
— ko3 uimeHT Tpanchopmaruu:

k=E1/Ey =Uyy / Uy (15)
— MapaMeTpbl HAMArHUYUBAIOIIEH BETBU CXEMbI 3aMeIlleHHs TpaHc(opmaTopa
Go=Un/lo; Ry=P./1?; Xo= [Z2-R}: (16)

— noTepu MOIIHOCTH npu XX, Ha3bIBaeMble nomepsamu ¢ cmaiu Py, KOTOpbIE
3aTpa4rBalOTCSl B OCHOBHOM Ha HAarpeB MarHUTONPOBOJAA OT JICUCTBUS BUXPEBBIX

TOKOB U LIMKJIMYECKOTO IEPEMAarHUUYUBaHUS CTAIIU, T. €. Py = P..

ITapamerpsl TpancdopMaTopa B pexxuMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBHYHON OOMOTKHM TpaHc(opmaropa W BEKTOpHAas JUarpaMma
HaIpsDKEHU Ha Hel B pexuMe K3.

[Ipu onvime K3 (puc. 6) B OTIM4KE OT ONACHOTO aBAPUUHOTO KOPOTKOTO 3aMbIKAHMSI
TpaHcpopmaropa, BOZHUKAIOIIETO CIydyaliHO Ipu padore npu Hanpsokenuu U, = Uy,
, K IEpBUYHONA OOMOTKE MOABOAAT TaKOE€ MOHUKEHHOE Hall-

psoxenue U, = U, (MeHblee HanpsbkeHus U, B 8...20 pa3 B 3aBUCUMOCTH OT THIA
1 MOIITHOCTH TpaHc(opMmaTopa), Ipu KOTOPOM B €ro 0OMOTKaX YCTaHABIMBAIOTCS
TOKH, PAaBHBIE COOTBETCTBYIOIIIMM HOMUHAIBHBIM 3HAYEHUSIM
L, =8, /Uy Ly =8, /Usy = nly, (17)
N3smepus HanpspkeHue Uy, TOK /1, 1 aKTUBHYIO MOIIHOCTb Py, OIIPENEIAIOT:
— mapaMeTpel cxembl 3amenienus npu K3 Ttpancdopmaropa (monm3ysich
YIOPOLIEHHOM CXEeMOM 3aMelIeHus, puc. 6, a):
Zo=Ud Ly Re=P/1%; Xo= ~Z'—R, (18)
1n K K

RPUX2,R=RUOR u X=X 0 X'
COOTBETCTBEHHO IIOJIHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakThuBHOE conpotuBieHus: K3 tpancdopmaropa;

— nanpspkenne K3 (puc. 18.4, 6), BelpaskeHHOE B IPOLICHTAX,
u (11)=100U, /U,

— notepu MotHoctH nipu K3 Tpanchopmaropa (nomepu 6 meou)
PM ~ PK .

3. BHEHIHUE XAPAKTEPUCTUKHU TPAHC®OPMATOPA

3aBUCUMOCTb HAMPSDKEHUS HA 3a)KUMax BTOPUYHOW OOMOTKH MPU U3MEHSIEMOM
Harpy3ke  OT TOKa Harpy3ku, T. €. U, = f([,), HOCHT Ha3BaHHE GHeuwlHel

xapaxmepucmuxu TpaHcpopmaropa.



BropuuHoe HanpspkeHue (CM. puc. 2), paBHOE

Ze=Ud/ L Re=P/1%; X, = Z>—R
1n kK R (19)
Up=Ep 1ZpIp=Ey (R jXa)Ip =Upp [

ZyI)

MPY YBEJIMYEHUH TOKA HATPY3KHM YMEHBIIAETCS KaK 33 CUET YBEIWYCHHUS MaJICHUS
HanpspKeHus Z» 1> Ha ero BTOpUYHONU 00MOTKe, Tak U 3a cu€T yMenblenus JJC E»
(BciencTBUE  HEKOTOPOTO  YMEHBLIEHUST ~ MarHUTHOro  motoka @  mpu
COOTBETCTBYIOLIIEM yBelnudueHun Toka [;). OpHako, MpU aKTUBHO-EMKOCTHOM
Harpy3Ke IIpy yBEJIIMYEHUHU TOKA HarpsbkeHue U, yBeInunBaeTcs.

BHemiHue XapakTepuUCTUKH MOTYT OBITh PACCUMTAHBbl UM TIOCTPOCHBI, MCXOAS W3
MACMOPTHBIX JAaHHBIX TpaHchopmaropa (cMm. Tabn. 1), a Takke MyTéM MPSIMOTO
n3MepeHus HanpspkeHust U, u Toka [, Tpy U3MEHEHUHN HArpy3KH Z,.

eab padoThl: U3YIUTH YCTPONCTBO, MPUHIIUI PAOOTHI, HA3HAYCHUE OMHO(DAZHOTO U
TpaHc(opMaropa; YCTAHOBHTHh 3aBHCHMOCTh MEXAY HAMPSIKECHUSIMA U TOKAaMU B
MIEPBUYHOM M BTOPUYHOM OOMOTKax TpaHChOpMaropa; OompeneiauTh KOdh UIIMCHT
TpaHcopmaiu oHo(}a3HOTO TpaHCcPopMaTopa;

Onucanne yCTAHOBKH.

Ha pucynke 7 npuBenensl (oTorpadusi ycTAaHOBKHU U €€ cXema.



R9
R10

6)

Puc.7. a) — ¢poTo ycTaHOBKH ; 6) — dIEKTpUYECKas CXema.

VYcraHoBKa COCTOMT U3 Ja0OpPaTOpPHOTO aBTOTpaHcpopMaTropa PperyIupyeMoro
(JIATP) 1, mynsTUMeETpOB 2, AJ1 U3MEPEHUS HAPSIKEHUN U TOKOB HAa IEPBUYHOU U
BTOPUYHOM OOMOTKax TpaHchopMatopa 3 W TMeEpeKyodaress pexuma padoThl
Tpancdopmaropa 4.

B naGopaTtopHoii npeaycMOTpeHo Tpu pekumMa paboThl TpaHchopmaropa.

1. Pexxum xomocToro xona (mojoxkeHue nepeximrodarens XX),
2. PexuM KOpPOTKOTO 3aMbIKaHusl. (TonoxeHue nepexouarens K3),



3. Pexxum paboThl noa Harpy3kou (mosoxkeHus nepekitovarens 1-10).

B kauectBe mccnmemyemoro TpaHchopmaropa ucnonb3yercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKHU MPUBEICHBI B TabmuIe 1.

Tabnuua 1.
HomunanbpHoe HampsikeHue B nepBuaHor oomotke (Uni), B | 220+£22
YacToTa nepeMeHHOro ToKa, 111 50+0,5
MomHoCTh HOMUHAJbHAas, BT 7,2
Tok nmepBuYHO 0OMOTKHM B pexume xojoctoro xoaa (Iu) 0.03
A, He Oosee ’
HanpsikeHre BTOpUUHBIX OOMOTOK B PEXHME 71404
HOMHUHAJIbHOU T
Harpy3Ky Ipyu HOMHUHAJIBHOM HANpsHKEHUH ceTu, B
Toxk HOMUHAJIBHOM HArpy30k, A 0,39
AKTHBHOE COIPOTUBIICHUE TTepBUYHON 00MOTKH (R;), Om 540
AKTHBHO€ CONPOTUBIIEHHUE BTOPUYHON 00MOTKH (R>), Om 3,19

:‘)KCHepI/IMeHTaHLHaH 4acTb.

Ilepen HayanoM paboOThI, B MPUCYTCTBUE MperoaaBaresisi, yoeaurech B
MPaBUILHOCTH COOPKU U MOJIKIIFOYEHUST YCTAHOBKHU.

[Tepexmoarens pexxuma paboThl TpaHCchopMaTopa MEPEBECTH B PEKUM XOJIOCTOTO
xoaa (XX).

YcranoButh Ha JIATPe MuHUMAanbHOE BBIXOAHOE HampsikeHue. s 3Toro
HeoOxonumo pyuky JIATPa moBepHyTh 10 TPOTUB YaCOBOM CTPENIKHU J0 yHopa.

BKJI10YNTH YCTAaHOBKY B CETb.

Bxirouuth MYJIBTUMCTPHI.

BuuMmanue nepen Ji00bIMU M3MEHEHUSIMH 110J10KEHN S TEePEKIIoUATENs PeKUMa
padoThl TpancdopMaTopa, a Tak:Ke nepea 3aBepiuieHueM padoThl, HEOOXOANMO
ycranapiauBarh Ha JIATPe MunuMaJjibHOe BBIXO/IHOE HANIPSIKEHH e

Pe:xxuM xo0J10€¢TOr0 X0/14.

Bpamas pyuxky JIATPa noGeiitech Ha mnepBUYHOM 0OMOTKe TpaHchopMaTopa
HOMHHAJIBHOTO HampspkeHus (cM. Tadmuity 1). 3HaueHne HanpspKeHHsT PUKCUPYIOTCS
10 NTOKa3aHusAM MyibTuMeTpa Bl.

B Ttabmumy 2 3aHecuTe 3HAYCHUS HANPSOKEHWNW HA TEPBUYHOM W BTOPUYHOM
obmotkax Tpanchopmartopa (U; u U,), a Takke TOK MPOTEKAIOUIUN MO MEPBUYHON
oomotke [} MA.



TaOmuma 2.

U],B [1, MA I],A UQ,B PX;,Y, Bt io,% k COS @

HpOI/IBBC}II/ITe 3aIIOJIHCHUEC OCTAaBIIUXCS AYCCK Ta6J'II/IIIBI.

1. Bpruncnoure k03()PUIMEHT yCUIEHHUS MO TOKY B MPOLEHTAX IO
OTHOULIEHUIO K HOMUHAJIBHOMY TOKY TpaHc(hopmaropa:

.1
i= " 100% (20)
?H 1
2. ko3¢ duumeHT Tpanchopmanun
By _U
k= —= — 1)
) U2

3. MONIHOCTh XOJIOCTOIO Xojaa Pj, paBHasi MOIIHOCTU TEIJIOBBIX MOTEPH B
CEPJICUHUKE U3-32 TUCTEPE3UCA U BUXPEBBIX TOKOB P).

§=1"R=F cm (22)

4. k03¢ UIIMEHT MOIITHOCTH TpaHcopmMaropa

Py

COS(p = 23
Utnlo (23)

Pe:xxum KOPOTKOI'0 3aMbIKaHUsI.

[lepeBenuTe mepekitouaTesb pexkuMa padoTsl Tpanchopmartopa B monoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, noGelitech mpoTrekaHusi MO MEPBUYHON OOMOTKE
Tpancopmaropa Toka, paBHOro Ily; =30 MA. 3HaueHHE TOKa OMpeAeNsieTcs 0
MYJIETUMETPY Aj.

3a"ecute B TaOnMIly 3 3HAYCHUS HAIPSKEHUS U TOKA IEPBUYHON OOMOTKH, a TaK Ke
TOK, IPOTEKAOIINIA 110 BTOPUYHONU 0OMOTKE.

Tabnuia 3.

U],B I],A IQ,A P](3, Bt U[(j’%,%

Breraucnure momHuocts Tpanchopmartopa B pexkume K3 Pys; , kKoTopasi paBHa
MOIITHOCTH, UAYIIUX Ha HATPEB METHBIX 0OMOTOK P,

B3 =R URB=E (24)



Boluucnure HanpsKeHUe KOPOTKOTO 3aMbIKaHUs B % MO OTHOILLEHUIO K
HOMHUHAJIBHOMY HaNpsKEHUIO MEPBUYHON 0OMOTKHU TpaHchopmMaropa.



v %= "1 100
3 (25)
Hl L

—Pesxxkum padoThl Mo HATPY3KOit

[lepeBeauTe mepexitouaTenb pexuMa padoTsl TpaHchopMaTopa B MooxkeHue 1.

Bpamas pyuky JIATPa poGeiitech Ha mnepBuuHOW 0OMOTKE TpaHc(opmaropa
HOMHHAJILHOTO HAMpsDKCHHS. 3HAYCHUE HANPSDKCHUS (PUKCHUPYIOTCS IO MOKa3aHUsIM
MysbTUMeETpa Bl.

3aHecuTe MOKa3aHUs MYJIBTUMETPOB B COOTBCTCTBYIOIIINC STYCHKU Ta6J'II/II_[BI

4.

Tabnmma 4.
N |U,B| I, I,A |U,B|L A | P, P, N, % | cos @;
MA Bt Bt
1.
2.
3.
4,
3.
6.
7.
8.
9.
10.

[ToBTOpUTH H3KCHEPUMEHT HU3MEHssl Harpy3ky (pexumsl pabotsl N = 2-10).

3aI0JIHUTE OCTABIINECS SUEUKUA TAOIULIBI 4.

[Toctpoiite rpaduxu 3aBucumoctu KIIJ[ Tpanchopmaropa oT aKkTUBHOM MOIIHOCTH
BTOpUYHOW 0OMOTKH (N (P.)) W BHEIIHIOK XapaKTePUCTUKY TpaHCchopmaropa
(Ux(1>)). KITJI Tpancdopmaropa BEIUUCISIETCS 0 Cleayroliei hopmye:

P I Ry

P — foRo—FRem— L Ry, (26)

KOHTpOJILHbIe BOIIPOCHI:



1. 3axon @apajness. MarHUTHBIN MTOTOK.



2. Toxu ®yko 1 cnocoObl KX YMEHBIIEHHUS B TpaHC(opMaTopax.
3. Ompepenenre UHIYKTUBHOCTU U €€ (opMyIia JUisl KaTyIIKU.

4. VIHIyKTUBHOE COMPOTUBIIEHUE U CABUT (Pa3 MEXKIY TOKOM U
HaNpPsDKEHUEM Ha UHTyKTUBHOCTH.

5. Kak onpenenauTs MOTepH MOIIHOCTH B CTAJIbHOM
cepaeuHuke TpaHchopmaropa?

6. Kak onpeaenuTs moTepu MOIIHOCTH B 0OMOTKaxX?
7. Uro Takoe kodpdunmert tpancdopmaruu Tpanchopmaropa’?

8. Uto Takoe rucrepesuc peppomMarieTuka’?

Kontponupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

— OrmeHka «5» CTaBUTHCS, €CIIM YYAIIUIACS BBITIONHSAET padoTy B TIOJTHOM 00bEeME C
COONIIOICHNEM HEOOXOMUMOW  IMOCIIEI0BATEIbHOCTH TPOBEACHUS ONBITOB |
W3MEPEHUN;  CaMOCTOSITEIHbHOW  palMOHAIBHO  MOHTHUPYET  HEO0OXOIUMBIE
00opyI0BaHUE; BCE OIBITHI TPOBOANT B YCIOBUSAX U PEKUMAX, OOCCIICUHBAIOIITUX
MOJTyYCHHE TIPABUIIHLHBIX PE3YJIETATOB U BBIBOAOB; COOJIOMAET TPEOOBAHUS TIPABHUIT
0€30MacHOCTH TPYZa; B OTYETE NMPABWIHBHO M aKKypaTHO BBHITIOJNHSET BCE 3aIlMCH,
TaOJIUIIBI, PUCYHKH, YEPTS)KH, TpadUKH, BBIUYMCICHUS; IMPABUIBLHO BBITIOJHSICT
aHaJN3 MOTPEITHOCTEH.

— OneHka «4» CTaBUTCs, €CJIM BBITIOJHEHBI TPeOOBaHUSA K OLEHKH «5», HO ObUIH
JIOTIYIIEHBI JIBA-TPU HeEJoueTa, He Oosee OIHON HerpyOooW OMMOKA M OHOTO
HeJoYeTa.

— Omenka «3» cTaBUTCA, €cliM paboTa BBINOJHEHA HE ITOJHOCTHIO, HO O0BEM
BBITIOJTHEHHON YacTH TaKOB, TO3BOJIACT IOJYYUTh MPABWIBHBIC PE3YIbTAThl H
BBIBOJIBI: €CJTM B XOJIE€ TIPOBEJICHUS OTBITA K U3MEPEHUN OBLTN JOIMYIIICHBI OIIHOKH.
— OmeHka «2» CTaBUTCS, €CIM paldoTa BBIMOJTHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4acTH pabOT HE TO3BOJAT CHeNaTh MPaBUIBHBIX BBIBOAOB: €CIIH,
OTIBITHI, U3MEPCHHUSI, BEIYUCIICHUS, HAOTIOMCHUS PON3BOAMINCH HETTPABUIIHLHO.

Pa3gea 5. Onruka



Tema 5.1. IIpupona cBera

Yerubii onpoc (YO)

0 3 N D KW~

. Kakyro nipupony nmeer cer?

. Jlanite onpeneneHune IMHBI CBETOBOW BOJIHBL.

. C KaKko#l CKOPOCTBIO CBET PACHpPOCTPAHSAETCS B BAKyyMe?

. Chopmynupyiite 3aKOH IPSAMOJIMHEHHOTO PAaCIIPOCTPaHEHHUS CBETA.

. UTo Takoe CBETOBOM Jy4?

. UTO Ha3bIBAIOT yITIOM MajeHUA? YIJIOM OTpaKE€HUs?

. ChopmynupyiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TIPEJIOMIICHUS CBETA.

. UTo Ha3bIBAIOT a0COMIOTHBIM (OTHOCUTEIBHBIM) TTOKA3aTeIeM MPEeTOMIICHUS?

9. UTO Ha3bIBAIOT MPEAETBHBIM YIJTIOM IMOJTHOTO OTPAXKEHUS?

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

B ueMm paznuure coOuparomux 1 pacCeMBAIOIINX JINH3?

Kaxkas nuH3a Ha3bIBa€TCS TOHKOM?

Yrto Takoe (POKYyCHOE pacCTOSIHUE JIMH3BI, ONITUYECKAsl CUJla JTUH3bI?
Kak ocymiecTBisieTcst HOCTpoeHUE 300pax)eHUs MPEIMETOB B JIMH3AX?
Hanummure popMyny TOHKOU JTUH3BI.

[ToueMy a3 — ontuveckas cucrema?

Kakyro 1uH3y Ha3bIBatOT JTyNOW?

UeMy paBHO YINIOBOE YBEIIUYEHHUE JTyIIbI?

N3 KaKuX ONTUYECKUX AIIEMEHTOB COCTOUT MUKPOCKOIT?

OT 4ero 3aBUCUT yBEIMYEHUE MUKPOCKOMA?

JlaiiTe oHATHE pa3peniaroiieil CriocoOHOCTH ONTHYECKOro Mpruoopa.
M3 kakuxX ONTUYECKUX AIEMEHTOB COCTOUT TeNeCKON-peppakTop?
Hanummure BeIpakeHUe I yIIIOBOTO YBEIMUEHUS TelecKoma-pedpakropa.

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

Kpurepun ouenku:

OtMmeTKa «5»

ITOJIHO PACKPBITO COACPIKAHUC MaTCpHalla

YCTKO U IMPAaBHUJIBHO JAdHBI OIIPCACIICHUA U PACKPBITO COACPIKAHNC HOH?ITI/If/'I, BCPHO

HCIIOJIb30BaHbI HAYYHBIC TCPMUHLI

AJIA JOKAa3aTCJIbCTBA UCITOJIBb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 Ha6JIIOI[CHI/II‘/II,

OIIBITOB

OTBCT CaMOCTOHTeHBHLIﬁ, HCIIOJIB30BAHEBI PAHCC HpI/IO6peTeHHI>Ie 3HaHU.



OtMmetka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepuasa

B OCHOBHOM IPABUJIBLHO JIaHbI OMPEACIICHUS TOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTCIbHBIN

OmpeIeNICHUs MOHSITUN HEMOIHbIC, TONMYIIIEHbl HE3HAYUTEIbHBIC HAPYILICHUS
MOCE0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPU UCIIOIb30BAHUHT
Hay4YHBIX TEPMUHOB UJIU B BBIBOJAX U 000OIICHUSIX

paBUJIbHBIC U YETKHE OTBETHI HA BOMPOCH! YTOUHSIONIETO XapakTepa (MO3UIUs
TTOHUMAIOIITU )

OtMmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHKe Y4eOHOro MaTepuala, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/1a MoCe0BaTENbHO

OIPEEIICHNS] IOHATHIA HEJOCTATOYHO YETKUE

HE HMCIIO0JIb30BAaHbI B KAYECTBE JI0KA3aTENIbCTBA BBIBOJIBI M O0OOIICHUS U3
HaOJIIOJICHUH, TONYIIEHbBI OIUMOKU MPU UX U3JI0KEHUH

JOIYILEHbl OIIMOKHA U HETOYHOCTH B MCIIOJIb30BAHUU HAy4YHON TEPMHUHOJIOTHUH,
OIpesieJIeHUE MOHATHH

IIpaBUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOJSIETO U KOHKPETHU3UPYIOILETO
xapakrepa (MOo3UIUs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJ/Iep)KaHHE Y4eOHOTro MaTepuaja He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOASIIECTO M KOHKPETU3UPYIOIIETO XapaKkTepa
JIOTIYIIIEHBI TPYObIe OMMMOKH B ONIPEICIICHUN TTOHSATUH, TIPU UCIIOIH30BAaHUT
TEPMUHOJIOTHUHU.

3aganus 119 caMOCTOATEIbHOM padoTsl (CP)
Temmbl 3cce (pedpepaToB, 10KJIAT0B, COOOIICHUI)

ToueuHbIM UCTOYHHUK CBETA.

CKopoCTh pacnpoCTpaHEHUS CBETA.
3aKOHBI OTPAXXEHUS M TTPEJIOMIICHHUS CBETA.
[Tpunnun [rolirexca.

[, T U U'S NS

[TosHOE OTpakeHue.



JIuH3bI.
[TocTpoenne n300paKeHMs B THH3AX.

*® N

@opMyIta TOHKOM JIMH3BI.

9. VYBenuueHue JTUH3HL.

10.I'ma3 kak onTU4uecKas CUCTEMA.
11.Ontrueckue npuOopskI.

12.Cuna cBera.

13.0OcBeméHHoCcTh. 3aKOHBI OCBEIICHHOCTH.

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

Kpurepun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COICP)KAaHUE Marepuaa

YETKO U MPABUIILHO JaHBI OMIPEACIICHUS U PACKPBITO COACPKaHUE OHSATHUIA, BEPHO
HCTOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTS1 10Ka3aTeNbCTBA UCIIOJIb30BAHbI Pa3IMYHbIE YMEHUS, BEIBO/IBI U3 HAOMIOECHUN,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCITOJIb30BAHbI paHCC HpI/IO6peTCHHBIe 3HaHU.

OtmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEJICJICHUS MOHITUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTCIbHbBIN

OnpeAesICHUs TOHATHI HEMOJIHBIE, JOMYIIEHb HE3HAYUTENIbHBIE HAPYIIICHUS
MOCJIE0BATEIbHOCTH M3JIOKECHHS, HEOOJbIIIE HETOYHOCTH IIPH UCIIOJIb30BAHUH
HAy4YHBIX TEPMHUHOB WJIM B BBIBO/IaX U 000OIIEHHIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSAIONIETO XapakTepa (Mo3ulus
MOHUMAIOIIHI)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHKe YIYeOHOTO MaTepuala, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/IA MOCIIEA0BATEIHHO

OTIPE/ICIICHHSI TIOHATHIA HEOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIIbCTBA BRIBOABI U 000OIICHHS 13
HaOJIOJICHUH, TOMYIIIEHbI OMTUOKU MPU X U3JI0KEHUN



JIOTIYTIIEHBI OMMOKN ¥ HETOYHOCTHU B UCIIOJIh30BAaHUU HAYYHOU TEPMHUHOJIOTHH,
OTpeIeICHUE MOHATUN

MPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAILIETO U KOHKPETUZUPYIOILIETO
xapakrepa (MO3ULUsI KPUTHUK )

OtMeTKa «2»

OCHOBHOE COJIepKaHHe yUeOHOTO MaTepraia He PacCKpPhITO

HE JaHbl OTBETHI HAa BOIIPOCH HABOJIAIIETO M KOHKPETH3UPYIOIIETO XapaKTepa
JIOTIYIIICHBI TPYOBbIe OIMMOKY B ONIPEACIICHUN MTOHATUH, TIPA UCITOJIH30BAaHUHT
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI

HNucTpyKumoHHas KapTa kK JijadoparopHoii padore Ne 13

Tema 3aHsAITHA: OIIPCACIICHUC ITIOKA3aTCJI IMPCIIOMIICHHA CTCKIIA IIPU ITIOMOIIIN
MHUKPOCKOIIA.

I.[e.m; SAHATHUA: OIIPCACIIUTD IOKA3aTCJIb IPCIOMIICHUA ITPO3PAYHbIX INIACTHUHOK K3
Pa3INYHBIX MaTCPHUAJIOB.

Ilepex Haya/I0M 3aHATHS HEOOXOAUMO 3HATH: 3aKOH NIPEJIOMJICHUS CBETA,
NPUHIUI pabOThl MUKPOCKOTIA.

ITocsie okOHUYAHMSA 3aHATHS H906XOI[HMO YMETb: OIIPCACIIATH IIOKAa3aTcClIb
IMPCIIOMIJICHUS CTCKJIA.

Oo6opynoBanue: KoMIbIOTEP, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Coaepixkanue u Teopusi.

B ocnose IMPUMCHACMOI'0O METOJA JIC)KUT ABJICHUC KAXKYIICTOCA YMCHBIIICHUSA
TOJILMHBI CTEKJISIHHON MJIACTUHKH IIpH pacCMaTpuBaHHUU CKBO3b HET'O IMPpCaAMETA-
METKHM Ha HIKHEH IMOBCPXHOCTHU CTCKIIA. Cxema IMPOXOKICHUA ITYUKaA queﬁ acpes
INIACTUHKY ITOKA3daHd Ha PUCYHKC.
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Cy1ecTByeT CBSA3b MEX/Y AEUCTBUTEIBHON TOMMHONW H HccneayeMoi
IJJACTUHKY, KOKYLIEHCS TONIIUHON U ITOKA3aTeIeM ITPEIOMIICHHS CTEKIIA.
YCTaHOBHTH 3Ty CBSI3b MOXKHO U3 PACCMOTPEHNUS XOa JIydel OT TOUKH 4 depes
CTEKJIIHHYIO IIACTUHKY. [Ipy aTOM mpenmaraercs, 4To a3 HaXOAUTCS Ha TOU
HOPMAaJIM K IJIOCKOCTH IJTACTUHKH, KOTOPask MPOXOAUT Yepe3 TOUKY A, U IyYOK

ay4eit AB coCTaBIseT C HOPMaJIbIO MaJIbIi yron 4 .

VY3kuil my4yokK Jy4yer 4B nocie npeaoMieHrs Ha TPaHULEe pa3aena AByX Cpel
BBIXOJIUT U3 IUIACTUHKHU B BO3JLyX U COCTABJISECT C HOPMAJIBIO U €€ MIOBEPXHOCTHU

yYIroja 12 . 10T YroJ1 CBsA3aH € yITIOM 11 qcpe3 MMoKa3aTeiib IPCIOMIICHUA N
sing _ 1

HaGmronarento kaxxeTcsi, 4To paccCMaTPUBAEMBIN IMyYOK JIy4e UCXOAUT HE U3
TOUYKU A, a U3 TOUKU A, TPUIIOHITON Ha HEKOTOPYIO BeICOTY AA;. PaccmarpuBas
TpeyroiabHuku ABC n A;BC, MOXHO HalKUCATh, YTO

BC=H-tg : BC=h-tgj wm 2 o

HpI/IHI/IMaﬂ BO BHUMAHHUC, YTO YIJIbI Ly 4 MaJibl, MOKHO OTHOIIICHHUEC TAaHI'CHCOB

n=-—
3dMCHUTDb OTHOIICHUECM CHHYCOB 3THX YIUIOB, T.C. IIOJIYYHUTH BBIPAKCHUC! h

Takum 06pazom, U3MEPUB TONIMHY MJIACTHHKHU U Kaxy1rytocs Tonuuny (h= h,-
h|) MO’)XHO HalTH TIOKa3aTeIh MPEIOMIICHHS CTEKIA.

Onucanne yCTAHOBKH BHPTYaJIbHOM J12a00paTOPHON padoThI.



OnpeAeAeHHe NoOKA3aTeAd NPeAOMAEHHA
np1 NOMOLWMH MHKpOCKONA

Matepraal
NapameTpsl YCTaHOBKM S eTaEAG

H= 5 - A ot
= PYSHH
h= T.18 » MM . GAMO3

A4

DKCnepuMEeHTaIbHAs
yCTaHOBKa
MpeCcTaBlIeHa Ha
pucyHke. B nieBom
HUKHEM YTy
MpeCTaBICHa TaHelb
«ImapameTpoB
TUTACTHHBD, B KOTOPOM
MO>KHO MEHSITh 3HaYCHHE
H u h. ITpaBee
HAXOJIUTCA MaHEeIh
BbIOOpa Marepuaia
MJIACTUHKHU, HAM
MOHAI00UTCST MaTepra

TOJILKO CTEKJ10. B KpaﬁHeM JICBOM YIUTIYy HaAXOJUTCA OKOIIKO ITOKA3bIBAOIICC TO. YTO

OyIeT BUAHO B MUKPOCKOIT TPU U3MEHEHUE NTapaMETPOB YCTAHOBKH. A UMEHHO

KpaCHBIA U CHHUM KPECT.

I/ICHOHB?)YSI MNpEaACTABJICHHYIO YCTAHOBKY, JOCTHUTACTCA LCJIb MOCTaBJICHHOM

71a00paTOpHOU pabOTHI

I1ll1aH BBINOJIHEHUSA 3aJaHUuA.

1. [Teperiaute no cceuike https:// www.youtube.com/watch?v=wyi80afIXSY u

MIPOCMOTPHUTE BUJICOYPOK KOTOPBIN MOSICHUT, KAKUM 00pa3oM IIPOBOIUTCS

nabopatopHasi paboTa B peaibHbIX YCIOBHSIX.

2. Ilepeitaute no cewuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJHANTE IIOCJICA0BATCIBHOCTD )IGfICTBHfI OIITMCAaHHBIX HMXKC.

3ananue 1. Onpedenenue noxazamens npeiomieHus Cmexid.

1. 3anmycTuTe BUPTYyaIbHBIN CTEH,.

2. BriOepute marepuan CTEKIIO.

3. 3azaiiTe TONMIUHY CTEKISHHOM MIACTUHKM H B COOTBETCTBMH, C BAPUAHTOM

COBIIAJIAIOIIEM C TTOCAeAHEN IO O CIUCKY TPYIIIbI, OH HAXOAUTCS B KOHIIE

JTOKYMEHTA.

4. OnpenenuTth KaKyIIYIOCs TOJIUHY A CTEKISTHHOM racTuHku. [lepemernas

i

YKa3arcipb = 0 IMOJTYUYCHUA YETKOIO CHHEIO KpeCTa B OKOIIKE, 3aHCCUTC

nokasanue B Tabnuiry 1 — ato Oyzer h.



5. YcranoBute Ha 10 MM BepxHUH TTOKa3zareab h, u U3MEHSHTE, TepeMenas

yKazaTelsb -~ 10 TOSBJICHHS Y€TKOTO KPAaCHOTO KpecTa. 3anuiInTe MOKa3aHHsI
UHIUKaTopa hy.

6. [ToBTOpUTE OMBIT C APpyrumMu 3HaYeHusiMu H.

Ne i/ Marepuan H,mm|h,Mmm |hy,Mmm | 2=2- A |n Nep AR g,

MM

%

TabnuuHble 3HaYEHMS TTOKa3aTeNel MPeIoMIIEHUS! HEKOTOPBIX TBEPBIX TEI

Ne i/m Marepuan n

1 PyOun 1,76
2 Anmas 2,42
3 Crekiio 1,5
4 Jlen 1,31
5 Cimrona 1,58

7. CneanTe BBEIBOJI.

KonTposbHbIe BONIPOCHI:

l.

Kak cBs13aHbI TOKa3aTeNb NPEIOMIIEHUS CPEIBI U CKOPOCTh PACIIPOCTPAHECHHUS
CBeTa B HEM?
Haueprure xon nydeit B MUKPOCKOIIE.

. Uro Takoe aOCONIOTHBIN TTOKa3aTes b MpeloMIIeHus cpeabl? UTo o

XapaKTEepU3YET, OT YeTO OH 3aBUCHUT?

3aBUCHUT JI a0COTIOTHBIN TIOKA3aTeNh BEMIECTBA OT TOTO, KAKUM CBETOM €TO
o0nyudarot? Eciu 3aBUCUT TO Kak?

OOBsCHHUTE U1 Y€TO HAZI0 H3MEPATh HATYPATbHYIO BEIMUYNHY CTEKJIA.




HauanwHrblie JAaHHBIC I10 BaprUaHTaM K 3aJlaHUAM

['pynma H, mm
1 50
2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85

10 60

Kontponupyemsie komnerenuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OueHka «5» CTaBUTBHCS, €CIIU yYalIUiics BBIOIHAET padOTy B OJHOM 00BbeEME ¢
COOJIIOZICHUEM HEOOXOJUMOW  IOCJIEOBATENbHOCTH MPOBEACHUS ONBITOB U
U3MEPEHM;  CaMOCTOSTENbHOM  pallMOHAIBHO  MOHTHPYET  HEOOXOAMMBbIE
000py/0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBHUSX M PEKUMax, 00€CIEUHBaIOIINX
MOJTyYeHHUE MPABUIIbHBIX PE3yJIbTaTOB U BBIBOJIOB; COOMIONAET TPEOOBAHUS MPABUII
0€30MacHOCTH Tpy[a; B OTYETE MPABUIBHO M aKKypaTHO BBINOJHAET BCE 3aIUCH,
TaOMUIBI, PUCYHKH, YEPTEXH, TpadUKH, BBHIYUCICHUS; MPABHIBHO BBIMOIHSACT
aHaJIM3 MOTPEUTHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBIIOJHEHbI TPEOOBAaHUA K OLUEHKH «5», HO ObUIH
JIOTMYILEHBl JBa-TPU HeaoueTa, He Oosiee OAHOM Herpy0oil OmMOKM U OJHOTO
He/loYeTa.

— Onenka «3» craBUTCS, e€ciii padoTa BBIIOJHEHA HE IMOJHOCTBIO, HO O0bEM
BBIMIOJIHEHHOM YacTH TaKOB, IO3BOJIET MOJYYUTh NPABUIIbHBIE PE3YJIbTaTbl U
BBIBOZIbI: €CJIM B XOJ1€ IPOBEICHMSI ONIbITa U U3MEPEHUN OB TOMYIIEHbI OLINOKH.



— OmeHka «2» CTaBUTCS, €CIM paldoTa BBIMOJIHEHA HE TOJHOCTHIO U 00BEM
BBITIOJTHEHHON 4acTH pabOT HE TO3BOJAT CHENaTh MPaBUIBHBIX BBIBOAOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHU S, HAOTIONCHUS PON3BOAIINCH HETTPABUITHLHO.

Tema 5.2. BoiiHOBO€E CBOICTBO CBETAa
Yerubiid onpoc (YO)

. Uro Ha3bIBatoT uHTEpdepeHImeit ceera’?

. Kakue BoJIHBI Ha3bIBAlOT KOT€PEHTHBIMHU?

. ChopmynupyiiTe ycioBre MaKCUMyMOB U MUHUMYMOB UHTEP(EPEHIINH.
. UTO Takoe ONTUYECKUN U TEOMETPUUECKUI yTh CBETA?

. Kak 00OBsicHUTH 11BETa TOHKWX TUICHOK?

. Uto Takoe NpoCBETIICHHAs ONITUKA?

. Uto Ha3wiBaroT qudpakiueii ceeta’?

0 3 N L B W N~

. IIpu kakux ycioBusx oHa HaOnronaercs?

9. O0bsacHUTE AUGPAKIUIO HA OHOM ILEIH.

10. CpopmynupyiiTe ycaoBUE TIIABHBIX MAKCUMYMOB NpH JTU(PAKIMK HA PEIIETKE.
11. Yto noHUMAIOT MOJ pa3peliaroinield CrnocoOHOCThIO TUMPAKITMOHHON PEIIeTKN?
12. Kakoli cBeT Ha3bIBAIOT €CTECTBEHHBIM? 1015 pu30BaHHBIM?

13. Copmynupyiite 3akoH bprocrepa.

14. Kakue ciocoObI MoydeHus OJISPU30BAHHOTO CBETa BAM U3BECTHBI?

15. YUrto Ha3bIBaIOT AUCIIEpCcHUEl cBeTa?

16. YUto Takoe criexktp?

17. Kakue cyniecTBYIOT JINHUU CIIEKTPOB U3ITy4YECHHUS ?

18. Kakue BemiecTBa JalT CILIONIHON CIIEKTP?

19. Kakne BemecTsa JarOT JIMHEWNYATHIN, TOJIOCATHIN CIIEKTPHI?

20. Pacckaxurte 00 yabTpadruoseTOBOM U3ITYUYEHUH U €T0 CBOMCTBAX.

21. Pacckaxurte 00 nH(ppakpaCHOM U3TyYCHUU U €r0 CBOMCTBAX.

22. YTO Ha3bIBAIOT CIIEKTPAIbHBIM aHAJINU30M?

23. Yro takoe ppayHrodepoBbl JIUHUN?

24. KakoBbl IpUpPOJIa U CBOMCTBA PEHTIEHOBCKUX JTy4ei?

KonTponupyemsbie komnerenuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:
OtMmeTka «5»



IMOJIHO PACKPBITO COACPIKAHUC MaTCpUaia

YCTKO U IMMPABUJIIBHO AAaHbI OIIPCACICHNA 1 PACKPBITO COACPIKAHNC HOHﬂTHﬁ, BCPHO
HCIIOJIb30BaHbI HAYYHBIC TCPMHHLI

AJIA JOKa3aTCJIbCTBA HUCIIOJIB30BAHbI PA3JIMYHBIC YMCHU:A, BEIBOABI U3 Ha6J'II0,Z[eHI/If/JI,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6p€TeHHBI€ 3HaHHA.

OtmMmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpYKaHUE MaTepurasa

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEICIICHUS TTOHSATUM U UCTIOJb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHbBIN

ompeieNIeHUs TOHATUN HETIOIHbIC, TONMYIIIECHbl HE3HAYUTEIbHbBIE HAPYILICHUS
MOCJIE0BATEIbHOCTH U3JIOKEHHUS, HEOOJbIIINEe HETOYHOCTH IIPU UCIIOJIb30BAHUU
HAy4YHBIX TEPMHUHOB WJIM B BBIBO/IaX U 00OOIIEHUSIX

MPaBUJIbLHBIC U YETKHUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (o3uIus
MTOHUMAIOTITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp)KaHKe YU4eOHOro MaTepuana, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/Ia MOCIeA0BaTEIHHO

OTIPE/ICIICHHSI TIOHATHIA HEJJOCTATOYHO YSTKHE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIbCTBA BRIBOABI 1 000OIICHHS 13
HaAOJIFOJICHU, TOMYIIEHBI OMUOKY MPH MX U3JI0KEHUN

JIOTIYIIIEHBI OMIMOKN M HETOYHOCTHU B UCIIOJIb30BAHUU HAYYHOU TEPMHUHOJIOTHUH,
OIpEICIICHUE TOHATUI

MPaBUJIBLHBIC U YETKHUE OTBETHI HA BOITPOCH HABOMSIIETO W KOHKPETH3UPYIOIIETO
xapakrepa (TO3UIUsI KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHNe yueOHOTO MaTepraia He PaCKpPhITO

HE JaHbl OTBETHI HA BOIIPOCH HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTIYIIICHBI TPYOBbIe OIMMOKY B ONIPEACIICHUN MTOHATUH, TIPA UCIIOIH30BAaHUHT
TEPMHUHOJIOTHH.

3amanus 1 caMOCTOSITeIbHOM padoTsl (CP)



Tempbl 3cce (pedpepaToB, 10KJIAT0B, COOOIIEHUI)

WNHuTepdepenuus ceera.

KorepeHTHOCTh CBETOBBIX JIyUEH.

WNuTepdepeHius B TOHKUX IJIEHKAX.

Komnbna HerotoHa.

Hcnonb3oBanue MHTEp(PEpeHLINN B HAYKEe U TEXHUKE.
Hudpakuus cera.

Judpakuys Ha MIeIu B NapajuieIbHbIX JTydax.
JudpakiuroHHas peneTka.

XNk =

9. Tlousarue o romorpaduu.
10.1Tonspur3anus nonepeyHbiX BOIH.
11.TTongpuzanus cBeTta.

12./IBoiiHOE JIyuenpenoMIICHHUE.
13.1Tomsaponel.

14.Iucnepcus ceera.

15.Bunpl n3iny4eHun.

16.Bunpl CrieKTpoB.

17.CrexTpsl HCTTy CKaHUS.

18.CriekTphl MOMIOUIEHUS.
19.CnekrpanbHblii aHATU3.
20.YnprpaduonaeToBoe U3IyYeHHe.
21.1ndpakpacHoe U3TyyeHUE.
22.PenTtreHoBckue gyun. X mpupoja u CBOMCTBA.
23.1lIkana >1eKTPOMarHUTHBIX U3Ty4YCHUH.

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

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COZEp KaHUE MaTrepuasia

YETKO U NPABUIILHO JIAHbI ONIPEACIICHUSA U PACKPBITO COACPIKAHUE IIOHATUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

AJIL AOKA3aTCJILCTBA UCIIOJIb30BAaHbI PA3JIMYHbLIC YMCHHS, BBIBOABLI U3 Ha6HIOJICHHﬁ

b

OIIBITOB

OTBCT CaMOCTOﬂTeHBHbIﬁ, HCIIOJIb30BAHBI paHCC HpI/IO6peTeHHI>Ie 3HaHU.

OrMmeTka «4y



PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABWJIBHO JAHBI ONPEACICHUS MOHATHN U UCIIOJIb30BAaHbI HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OnpeJIeNICHUs MOHSITUN HETOIHbIE, TONYIIEHbl HE3HAYUTEIbHbBIE HAPYILICHHS
MOCE0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPHU UCIIOIb30BAHUHI
Hay4YHbIX TEPMUHOB UJIU B BBIBOJAX U 000OIICHUSIX

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

OtMmeTka «3»

YCBOEHO OCHOBHOE COZIEp’KaHue yueOHOTro MaTepuasa, HO U3J105KEHO
(dparMeHTapHO, HE BCET/Ia MOCIeI0BaTEIbHO

OTIpeIeNICHUs] TIOHATUN HEJOCTATOYHO YETKUE

HE MCTOJIB30BaHbl B KAYECTBE JI0KAa3aTeNIbCTBA BHIBO/IBI M 0000IIEHUS U3
HaOJIIOICHUH, TOMYIIEHBI OIIUOKHU TIPU UX U3JI0KEHUU

JOMYIIEHBI OIITMOKYU U HETOYHOCTH B UCIIOJIb30BAHUHU HAYYHON TEPMHUHOJIOTHUH,
OTpeiesICHUE MOHATUN

MIPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAIIETO U KOHKPETUZUPYIOILIETO
xapakTtepa (MO3ULUsI KPUTHUK )

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTro MaTepuaja He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOASIIECTO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOTMYIIECHBI TPyObIe ONTHOKH B OTIPEICICHUH TOHITHH, TIPH UCIIOJIb30BAaHUU
TEPMUHOJIOTUH.

JlaboparopHbie padoThI

NucTpyKunonHas kapTa K JijadoparopHoii padore Ne 14

Tema 3aHATHSA: U3MEPEHUE JITTUHBI CBETOBOW BOJIHBI C TOMOUIBI0 AU(DPAKIITMOHHOMN
PELIETKHU.

I.[e.m; 3aHATHUA: USMCPUTL TJINHY CBETOBOM BOJIHEI C ITOMOIIBIO I[I/I(bpaKHI/IOHHOIjI
PCUICTKH.

Ilepen HayaI0M 3aHATHS HEOOXOAUMO 3HATh: YTO TAKOE JJIMHA CBETOBOI BOJIHBI,
ompezeneHne TuPaKIMOHHON PEIIETKH U IPUHITUTI €€ TCHUCTBUSI.



IHocie oxkOHYAHUS 3aHATHS HEOOXOAMMO YMETh: ONPENENATh JJIMHY CBETOBOM
BOJIHBI C TIOMOTIIBIO AUGPAKIIMOHHON PEIIETKH.

OobopynoBanue: KOMIbIOTEP, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepxanne u Teopus.

HudpakuroHHas pemieTka NpeacTaBiseT coO0M COBOKYMHOCTH OOJIBILIOTO 4YMCia
OYEHb  Y3KMX  MapajUIelbHBIX  IeNel,  pa3lieNIeHHbIX  HEMpPO3pauHbIMU
npoMexxyTkamu. OOImass ImupuHA IIEIM UM HEMpPO3payHOro  IMPOMEXKYTKa
Ha3bIBaeTCA MepuojoM pemietku. Hampumep, eciiu Ha AUPPAKIUOHHONW peEIIeTKe
umeercs 100 mrpuxoB Ha 1 MM, TO mepuon AudpakimoHHoN pemeTku < =0,01
MM.

Ha pucynke npezacTaBieHa cxema xoja Jydei yepes pemetky. Jlyuu, mpoxozsmire
yepe3 peIeTKy NEpIeHIUKYISIPHO €€ IJIOCKOCTH, TMOMajalT B 3pauoK
HaOmroaresnss U 00pa3yloT Ha CeTYarke riiaza OObIYHOE M300pa’KEHHE MCTOUYHMKA
cBeta. Jlyum, ormbaromue Kpas Imeieil pemeTkd UMEIT HEKOTOPYIO Pa3HOCTh
X0J1a, 3aBHUCAIIYI0 OT yria « . Eciu 3Ta pa3sHOCTh MPOMOPIMOHATBHA 4. , THE 4 -
IeJI0e YHCII0, TO KaXAas Takas rmapa Jiydeld oOpasyeT Ha ceTdaTke M300pakeHHe
MCTOYHHUKA, IIBET KOTOPOTO OMPEAETSAETCS COOTBETCTBYIOIICH JUTMHOM BOJTHBI * .

C MOTps CKBO3b PEIIETKY HAa UCTOYHUK CBETA,

2

Y mHabOmogartenb, KpPOME 3TOrO0 HCTOYHHKA,

”
S

BUIWUT PACIOJIOKCHHBIC CUMMCTPUYHO I10 00e

CTOPOHBI OT HEro AU(PPAKUHUOHHBIE CHEKTPBHI.
bnwxkaitias mapa cnektpoB (l-ro mopsizka)
COOTBETCTBYET  pa3HOCTH  XOAa  JIy4eH,
paBHOW » Il COOTBETCTBYIOLIETO  TOHA.

bonee ynmanenHas mapa chekTpoB (2-ro

MOpSAJIKA) COOTBETCTBYET PA3HOCTH  XOna
JIy4el paBHOM 2 U T.J.

BremHuii BUJT yCTAaHOBKH, /IS OTIPEICIICHHS ITTUHBI CBETOBOM BOJIHBI M300pakKeH
Ha puc. 2.

P Ha onTrueckoil ckaMbe MOXKET MEPEABUTATHCS
\ [IacTMHa, B KOTOPOW IpOpe3aHa MIelb
} npsiMonuHenHot  ¢opmbl.  Ilom  miensro



yKperuieHa mkana ¢ aeneHusMu. Lllens ocBemaercs: 3JIeKTpUYeCcKon JIaMIIOUKOM,
MEXIy JIAMIIOYKOW ¥ MBI BCTABISIETCS MOHOXPOMATHYECKHM cBeTOGUILTp. B
APYIrOM KOHIIE ONTHMYECKOM CKAMBU YyKpEIUIeH Jep)Kareib P, B KOTOPBIU
BCTaBIsieTCS JU(PpakIMOHHAS pelieTka. Eciu cMOTpeTh Ha OCBEIICHHYIO
MOHOXPOMAaTHYECKUM CBETOM IIeib uepe3 AUPPaKIMOHHYIO PEIIETKY, TO KpoMe
memn AL mo Goxam BuIHBI cnmMMeTpHuHBIe M300paxkeHHs ee. Kaxnoe 6okoBoe
T pakiuOHHOE H300paKEHNE CMEIICHO B CTOPOHY HA BeNIUUUHY ZA =57 =5

Ha puc.2 nzo0paxkeHsl yun, 00pa3yromue n300pakeHHbIE 1LEIU, OYEBUIHO:

B S
= &, TIe R-paccTossHUE OT PELIETKHU 10 1ienu M.

top =— 5
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CpaBHuBasi TOCHeHEE BBIPAKEHUE C YCJIOBUEM IJIABHOTO JAUGPAKIIMOHHOTO
MakcUMyMa dSine =A. rojrygaeM pacueTHY0 GopMyIy:
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OnpegeneHne AnNMHLI CEETOBOW BOMHbI O nucanue
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PaccrofsHKe OT pelUeTki
AD IKDAHAO




OKcIeprMeHTallbHasl YCTaHOBKA MPE/ICTaBlIeHa Ha pUCYHKe. B kpaiiHeM HIKHEM
MIPABOM YIUTy MaHENb «CHEKTP», MOXKHO BBIOMPATh CBETO(PUIIBTP OT KPACHOTO J0
¢buoneToBoroO.

BHI/I3y CJICBA PACIIOJIOKCHA ITAHCIIb «PACCTOAHNEC OT PCIICTKH JO SKpaHa»,
KOTOPYIO €CJIN MCHATHL MCHACTCA PACIIOIOKCHHUC PCIICTKH B OKHE BBIIIC CITpaBa.
OKHO TTOKa3bIBaeT KaK MCHSICTCS PAacCIIOJIOKCHUC JIMTHEHKH IMpHu ABUKCHUUN
OTHOCHUTCIIbHO PCHICTKHU.

IL.1aH BBINOJIHEHUS 3aJaHUSI:

1. Ilepeitnute no ccblnke https://www.youtube.com/watch?v=VPE9is9f d0 u

MIPOCMOTPHUTE BUICOYPOK KOTOPBIHA MOSCHUT, KAKKMM 00pPa3oM IMPOBOIUTCS
naboparopHasi paboTa B peaJIbHbIX YCIOBUSX.

2. Ilepeitaure 1o ccewpuike http://mediadidaktika.ru/mod/page/view.php?id=397

U BBIIOJTHANTE MOCIEI0BATENFHOCTh NEUCTBUU OITMCAHHBIX HIKE.

3aganue 1. MI3MepeHue IJIMHBI CBETOBOM BOJHBI C TOMOIIBIO AUGPAKITHOHHOM
pEIIeTKH.

1. 3anmycTuTh BUPTYaIbHbIN CTEH.

2. TlomecTHTe KAy Ha paccrosHue /X oT nuppaKImonHoii pemrerkn. Bo3sMuTte
MOCJIE0BATENIbHO 3HAU€HUS R, B COOTBETCTBUU, C BAPUAHTOM COBIIAJIAIOIIEM C
nocneaHed nudpou o CucKy rpymnibl, OH HAXOAUTCS B KOHIIE IOKYMEHTA,

3. BoiGepute cBeTOOUIBTp HAYMHAS C KPACHOTO, U TIO0 IIKaJe IIUTKA,
paccMarpruBaeMoil Uepe3 PEIIETKY, ONPEAETUTE PACCTOSHUE OT LIEIU A0
HaOMoaeMoM TMHUU 1-ro mopsika (paccTosHUE -S ).

4. Pe3ynbTaThl U3MEpPEHUM 3aHeCUTE B TaOIUILy 1.

5. Te ke u3zmepeHust IpoOBEAUTE IS JIy4YEH JPYTroro 1BETA.

Sa
) A =—— o
6. OHpGI[GJII/ITC JJINHY CBCTOBOU BOJIHBI 224 1A BCEX IIBETOB Jy4CH U 3aHCCUTC

B TaOJIHILY.

[Topsinox PaccTtostHue OT pemerku 10 PaccTosgaue ot JlnmrHa cBeTOBOM
A Ipope3un BOJTHBI

J— mKajael {1, M pop R

MIKAJIbI 10 JIUHUU S »,10 "M
CIIEKTpa 5

, 10 Mm
i,
KO X|3|I'|ClDP|K|O| X|3|T|C| D




CpenHee 3HaUYCHHUE

JJINHBI BOJIHBI

7. CnemanTte BBIBOJI.

KoHTpoabHbIE BONIPOCHI.
1. Kakue BOJHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU?

2. Yo Ha3biBaeTcs nudpakiueit ceeta? OObACHUTE 3TO SABIICHHUE.

3. KaxoB nopsok ciiejoBaHus 1IBETOB B AMPpakMOHHBIX criekTpax? Kakosa
OKpacka HyJIeBOIO MAKCUMyMa?

4. Yem omuyaroTCs AUPPAKIIMOHHBIC KAPTUHBI PU OCBEIIEHUU PEIICTKH
MOHOXPOMATHYECKUM CBETOM H OeTbIM CBeTOM? OOBSCHUTE ATH SBICHUS.

5. Uto Takoe unTepdepeHius cBerta? Y4uacTByeT JIM 3TO SIBJIICHUE MPU
oOpazoBaHuU JU(PAKIIMOHHOTO CIIEKTPa Ha IIEJIU WIN perieTke?

6. Kax onpenenuts 1uHy CBETOBOM BOJIHBI C TOMOIIBIO AUGPAKIIMOHHOM
pelmeTku?

HauanbHble JAaHHBIC 110 BapUaHTaM K 3aJaHUsM

I'pynma R, cm
| 50
2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85




10 60

Kontponupyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OrmeHka «5» CTaBUTBCS, €CIT YYAIIHICS BBITIOIHSACT padOTy B TIOJTHOM 00bEME C
coOMroIeHeM HEOOXOAMMOM  TMOCIICOBATEILHOCTH IPOBEJICHUS OIBITOB M
U3MEPECHUH;  CaMOCTOSITCIIPHOM  palMOHAJIbHO  MOHTHUPYET  HEOOXOIUMBIC
000py/I0BaHHUE; BCE OMBITHI IPOBOJIUT B YCIOBUSIX U PEKUMaX, 00CCIICUNBAIOITNX
MOJTyYeHHE TIPaBUIIbHBIX PE3YJIBTaTOB U BBIBOJIOB; COOIIIOMAET TPEOOBAHUS TIPABUII
0€30MacHOCTH TPYyZla; B OTYETE MPABWIHHO M aKKypaTHO BBHITIONHSET BCE 3aINCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUMCICHUS; MPABUIHLHO BBHITIOIHSICT
aHaJIM3 NOTPENTHOCTEN.

— OmeHka «4» CTaBHUTCS, €CJIM BBITIOJHEHBI TPEOOBAHUS K OIEHKH «5», HO OBLIH
JOMYIIEHbl JBa-TPU HeIoueTa, He Oosiee OAHOM HErpy0oil OmMOKM U OJHOTO
HeIo4eTa.

— OneHka «3» CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHCHHOM YacTH TaKOB, TO3BOJISICT IOJYYHTh INPABHIBHBIC pPE3YyJIbTaThl H
BBIBOJIBI: €CJIM B XOJIC TIPOBEJCHUS OMBITA U U3MEPEHUI OBLIN JAOIYIICHBI OIITHOKH.
— OmneHka «2» CTaBUTCS, €ClM paboTa BBHINOJHEHA HE IOJHOCTBIO M 00BEM
BBITIOJTHEHHON 4YacTH pabOT HE IMO3BOJAT CHACNATh IPaBUIBHBIX BBIBOJOB: CCIIH,
OTIBITHI, U3MEPEHHUS, BEIYUCIICHUS, HAOIOICHHS ITPOU3BOAMINCH HEITPABHIIBHO.

JlaGopaTopHbie padoThI
Jladboparopnas padora Ne 15

Ilesab padoThI: ¢ TOMOIIBIO HEOOXOUMOTO 000PYI0BaHNS HAOIIOAATh CTUIONTHOMN
CIIEKTP, HEOHOBBIM, T€JIUEBBIN U BOJOPOIHBIN.

O0opynoBaHue: TPOSKIIMOHHBIN ammapar, ClieKTpalbHbIE TPYOKH C BOJOPOJIOM,
HEOHOM WJIM I€JIMEM, BBICOKOBOJIBTHBIA UHYKTOP, ICTOYHUK MTUTAHUS.



XOA PABOTHI:

YcTpoucTBo gBYXTpyOHOro
cnekKTpockona

1. Oxynsap.

b3

. 3purensHas TpyOa.
3. O0BeKTHB.

4. Tlpmimva.

T

. Konnmumarop.

6. Illens.

]

- MugpoMmeTpHiuecKIHii BITHT.

YKkpenum cnexkTpockon B WTaTwee Takum 06pasom, YTobel Wenb ero Konnumaropa Geuna
pacnonomeHa BepTUKankHo. Mepeq Wenko Ha PACCTOAHUKW HECKONBKUX CAHTUMETPORB
YCTAHORWUM 3MEKTPUYECKY IO NAMNOUKY HA NOACTABKE TaK, UTOGLI €€ HUTL HAKAN MBAHUA
GblNa Ha BLICOTE WENW, U NOAKMIOUMM NamMny Yepes PeocTaT K UCTOUHUKY TOKA.

Mocne aToro BKAKYAM Namny 1 NPW NONHOM Hakane Habnkaaem CnIoWHOR cnexkTp
NINYYEHUA HUTK.

3apucyem LBETHLIMK KapaHAalWaMK KAPTUHY CNeKTpa, HaGniofAaeMoro HaMM.

‘ &0 Goo L21] ]
L] L] L 1

HanpaewWM KONNAMaTop CNEKTPOCKONa Ha CEETALLYIOCA NOMWHECLLE
BUCALLYIO Ha NOTONKe. PACCMOTPUM ee CNeKTP U 3apucyemM ero B Te
D‘I'II-I'II.I.IEM, HeM CNekTp J'IIGMHHECL[EHTHD!:."I naMnel oOTNW4aeTCA OT CNE
namnel HAKanWeaHWs,




Mbi BUAWM OCHOBHbIE LBETa NOMYYEHHOro CMMOLWHOro CnekTpa B
cneaywowem nopagke: (puoneToBkIi, CUHWA, ronyboil, 3eneHbIil, MenTbIi,
OpaHKeBbI, KpacHbIA.

JaHHbIA cNekTp HenpepbiBeH. 3TO 03Ha4YaeT, YTo B CNeKTpe
npeacTaBneHbl BOMHbI BCEX ATUH.

Takum o6Gpasom, Mkl BLIACHWN K, YTO HarpeToe [0 BLICOKOW
Temneparypbl BEWECTBO, Haxoaslweecs B TBEPAOM COCTOAHUN, AaéT
CNNOWHOKW CNeKTp

‘ 400 500 600 ?L‘III:I
1 ]

L

MNepenpeMm K paccMOTPEHMUIO CNEKTPOB Pa3fIn4yHbIX rasos. Alnsa
3TOro BCTaBMM TPYDKY € MccneayeMbiM razoM B A epxartens
npubopa ANA 3a>XKMraHUA cNeKTPanbHbIX TPY6OK M noAKNIOYHUM
npuﬁop K MCTOYMHHKY HanpAMeHHWA.

Cnexmp eodopoda: thuoneToBbIi, rony6oi, 3eneHslil, opaHHeBbIii.

HawBGanee ApKOi ABNAETCA OpaHMEBaA NUHWA CNexkTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, seneHbii, MenThii, KpacHLIA,
HauBonee ApHOii ABNAETCA MENTAA NUHWS.

400 450 500 550 600 700




KPHUIITOH

Mbi BUAUM MHOXECTBO LIBETHbIX JIMHUA, Pa3feneHHbIX
IWWMPOKUMN TEMHBIMU NOMOCaMK.

Hanuuue nuHeluaToro cnekTpa o3Ha4aert, YTo
BeLecTBO U3ny4yaer CBeT TO/IbKO BNOJ/He
onpepesieHHON A/INHbI BOJIHBL.

OcHOBbIBasiCb Ha HalWeM onbITe, Mbl MOXeM caenatb
BbIBOJ, YTO /IMHEYaTble CNEKTPbI 4Al0T BCE BellecTBa
B rasoobpa3HoM aToMapHOM cocTosAHUKU. B aTom
c/lyyae CBeT U3/1ly4yaloT aTOMbl, KOTOpPbIe NPakTUYeCcKu
He B3aMMOAeWCTBYIOT ApYyr C APYroMm.

N3onupoBaHHble aTOMbI U3/Ty4aloT CTPOro
onpepenieHHble A/IMHbI BOJH.



HenpepoiBHEIA
CNEeKTP W3NY4YeHHA
60-BaTHOW NaMnkl
HaKanuMBaHWA
(epepxy) n
NOAOCaAThLIA CNEeKTP
u3ny4yeHua 11-saTHo R
KOMNaKTHOR
NOMHUHECWWEHTHO W
naMnel (BHW3Y)
Oewepan

aveprocbeperawwa
A NOMHHECUE2HTHaA
naMmna

CnekTp
CBETOO WO OHOW
naMmnel NOYTH
CMAOLWHOMW, XOTA CTh
HebonewoW npoean

KonTponupyemsbie komnerenuuu: OK 01-OK 05; JI.1.-JI1.6.; M.1.-M.6.; T1.1.-[L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OueHka «5» CTaBUThCS, €CIIM yYalllHiics BBIIOJIHSAET padoTy B IMOJHOM O00ObEME C
COONIOIEHNEM HEOOXOAMMOM MOCJIEAOBATEIbHOCTH IPOBEICHUS OIBITOB U
U3MEPEHH;  CaMOCTOSTENbHONW  pallMOHAILHO  MOHTHPYET  HEOOXOAMMBIE
000py/IOBaHUE; BCE OMBITHI IPOBOJIUT B YCJIOBHUSX M PEKMMaX, 00€CIEeUNBAIOIINX
MOJTyYeHHUE MPABIIIBHBIX PE3yJbTaTOB U BBIBOJIOB; COOMIONAET TPEOOBAHUS MPABHUII
0€30MacHOCTH TPYyZla; B OTYETE MPABMWJIHLHO M AKKYpaTHO BBHIMOJHSET BCE 3alMCH,
TaOJNUIIbI, PUCYHKH, YEpPTEeXH, rpaduKH, BBIUMCICHUS; MPABUIBLHO BBHITOIHSET
aHaJIN3 [TIOrPEIHOCTEM.

— Ouenka «4» CTaBUTCS, €CJIM BBINOJIHEHBI TPEOOBAaHUSA K OLIEHKH «5», HO OBLIM
JIOTIYIIIEHBI JIBA-TPU HEIoueTa, He Oojee OMHON Herpyool OMUOKA W OIHOTO
He/oueTa.

— Omnenka «3» craBUTCS, eclid padoTa BBIMOJHEHA HE IMOJHOCTHIO, HO 00bEM
BBITIOJTHEHHON YacTH TAaKOB, MO3BOJISIET MOJNYYUTh MPABUIBHBIC PE3YNIbTaThl H
BBIBOJIBI: €CJIM B XOJI€ MTPOBEJCHHUS OMBITa U U3MEPEHUN OBLIIN TOMYIICHBI OLTHOKH.
— OrmeHka «2» CTaBUTCS, €CIUM paboTa BBHINOJHEHA HE TOJHOCTBIO M 00BEM
BBHITIOJTHEHHON YacTh pabOT HE MO3BOJIAT CJENaTh MPaBWIBHBIX BBIBOIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIUNCIICHHS, HAOIIONEHUS IPOU3BOAUIUCH HETIPABUIIHHO.



Tema 5.3. CnienuajibHasi TeOpUst OTHOCUTEILHOCTH
Yerubii onpoc (YO)

. Chopmynupyiite 3akoH bproctepa.

. Kakue ciocoObl mostydeHus Moasipu30BaHHOTO CBETAa BaM U3BECTHBI?
. Uto Ha3bIBaIOT AUcCIiepcueit ceera’?

. Uto Takoe crnexkTp?

. Kakue cymecTByrOT JINHUM CIEKTPOB U3TyUCHHS ?

. Kakue BemiecTBa Aa0T CIUIOMIHOM CIIEKTP?

. Kakue BeniecTBa 1aroT JIMHENYAThIN, TOJIOCATBIA CIIEKTPHI?

R0 3N Dk~ W~

. Pacckaxkute 00 ynbTpadnoieTOBOM U3IIyYEeHUH U €T0 CBOWCTBAX.
9. Pacckaxkute 00 nHPpPaKPaCHOM M3IIyICHUH U €TO CBONWCTBAX.

10. Yto Ha3pIBaOT CHEKTPAIbHBIM aHAIN30M?

11. Yto Takoe ¢ppayHropepoBbl TMHUH?

12. KaxoBbl Ipuposa ¥ CBOMCTBA PEHTIEHOBCKUX JIy4eu?

Kontponupyemsie komnerennuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-[1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

OtMmeTtka «5»

ITOJTHO PACKPBITO COJIep KaHre MaTepuraa

YETKO U TIPABWIIHHO JAHBI OMPECTICHUS U PACKPBITO COACPIKAHNE TTOHSITHH, BEPHO
MCII0JIb30BaHbl HAyYHBIC TEPMHUHBI

AJIA JOKa3aTCJIbCTBA UCIIOJIB30BAHbBI PA3JIMYHBIC YMCHU:A, BEIBOABI U3 Ha6J'IIOI[eHI/If/JI,
OIIBITOB

OTBCT CaMOCTOﬂTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6peTeHHBIe 3HaHHA.

OtmMmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEICJICHUS MOHITUIA U UCIIOJIb30BaHbl HAYUHbIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeAENICHUS MOHATUI HEMOIHBIE, JONMYIIEHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJIE0BATEIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MIPH UCIIOIb30BAHUHT
HAy4YHBIX TEPMUHOB WJIHM B BBIBO/IaX U 000OIIEHUSIX



MIPaBUJIHLHBIC U YETKHE OTBETHI HA BOIIPOCH! YTOUHSIOIETO XapakTepa (MO3UIIHS
TOHUMAFOTITHH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHKe YIEOHOTO MaTepuala, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/IA MOCIEA0BATEIHHO

OTIpE/ICIICHUSI TIOHATUH HEJOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIIbCTBA BBIBOABI U 000OIICHHS 13
HaOJIOJICHUH, TOMYIIIEHBI OIUOKU MPU UX U3JI0KECHUH

JOTIYIIIEHBI OMIMOKN ¥ HETOYHOCTH B UCIIOJIb30BAaHUN HAYYHOU TEPMHUHOJIOTHH,
ONpeACIICHUE IOHATUN

NPaBUJIbHBIC U YETKHUE OTBETHI HA BOTIPOCHI HABOJISAIIETO M KOHKPETU3UPYIOIETO
xapakrepa (MO3ULUsI KPUTHUK )

OtMmeTKa «2»

OCHOBHOE€ COjIepKaHKe YyueOHOro MaTepuaia He PacKphITO

HE JlaHbl OTBETHI Ha BOMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOTYIIIEHBI TPYObIe OTMOKH B OMPEICICHUN TOHSITHH, TIPU UCIIOJIb30BAaHUU
TEPMHUHOJIOTHHU.

TectupoBanue (T)
I Bapuanr.

1. Yo Takoe cBeT?
a) 9TO U3JIy4YEHHUE, PaCIIPOCTPAHSIOIIEECs OT JTFOOBIX HArpeThIX TEII;
0) 9T0 U3NTy4YeHUe, BOCIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE U3TYyUCHHUE.

2. B uem cocTonT 3HaUeHHE CBETa B HAIlleH KH3HHU?

a) IMoJI JICHCTBHEM CBETa M TEIlJIa Ha 3eMJIe BO3HHKIIA JKU3Hb;

0) CBEeT — CpeACTBO BUJICHHUS;

B) CBET — BayKHEHIIICE CPEJCTBO MO3HAHUS IIPUPOJIBI;

T') CBET — aKTHBHBIA YUACTHUK PA3IMIHBIX PUINICCKUX SBICHUH;
1) IeATEeIbHOCTD YeJIOBEKA 3aBUCHMA OT CBETA.

3. Kakue kpynHble Hay4yHbI€ OTKPBITHS 00sI3aHbI CBETY?
a) OTKPBITHE 3aKOHOB JIBUYKEHUS TUUIAHET;
0) OTKpBITHE CTPOCHUS KIJIETKU KUBBIX OPraHU3MOB;



B) ONIPE/ICIICHUE CTPYKTYPhl METAJIIOB,;
T') ompeereHne XuMrIeckoro coctaa CoHIa U IPyTUX HEOECHBIX TETl.

4. 'eoMeTprUYECKON ONTUKOM HA3bIBAETCS PA3/I€sl ONTUKU, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHbI PACIPOCTPAHEHUS B TPO3PAYHBIX CPEIaX CBETOBOW SHEPIUU
Ha OCHOBE MPEJCTABICHUS O CBETOBOM JIy4€;

0) TyOOKO pacCMaTpUBAIOTCSI CBOMCTBA CBETA U €0 B3aUMOJICHCTBUE C
BEIIECTBOM.

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOM TEOPUU CBETA OBLI. ..
a) Pemep;

0) HeroroH;

B) MakcBen;

r') ApUCTOTEN;

n) I'oitrenc.

6. JIBOMCTBEHHOCTb CBOMCTB (KOPITYCKY/ISIPHO-BOJIHOBOM Jyaliu3M) MPUCYIIA. ..
a) TOJBKO CBETY;

0) TOTbKO MUKPOCKOITMYECKUM TEJIaM;

B) J1t0OOM (hopMe mMarepuu.

7. Kto BniepBbI€ Onpeesant CKopocTh cBeTa?
a) MaiikenbCcoH;

0) lNanunei;

B) Pemep;

r) ®uso.

8. UeM 00BSACHAJICA yCIEX aCTPOHOMUYECKOTO METO/IA U3MEPEHHSI CKOPOCTH Tesa?
a) newxenueM Onurepa Bokpyr ConHua;

0) MPOXOAMMBIE CBETOM PACCTOSIHUS OBUIM OYEHb BEJIUKHU;

B) T€M, YTO CBET JIFOOBIE PACCTOSIHUS TTPEOI0JIEBAET MITHOBEHHO.

9. B ueM cymHOCTh METOJIa OMPEIEIICHHS] CKOPOCTH CBETa B O1bITe DU30?
a) JIJIsl U3BMEPEHUsI BpEMEHHU PacipOCTPaHEHHUs CBETA UCTIONbH30BATIOCH
BpalIAIOIIIEECs 3epKaJo;

0) uTst U3MEPEHUST BPEMEHU PAaCTIPOCTPAHEHUS CBETA UCITOJIb30BAJICS
“mpephIBaTeNib”’ — Bpallaroiieecs 3y0uaToe Koyueco.

10. Yto Ha3pIBaeTCS CBETOBBIM JTy4OM?

a) TEOMETPUYECKOE MECTO TOUEK, UMEIOIINX OJJUHAKOBHIE ()a3bl B MOMEHT
BpPEMEHH;

0) MMHUA, yKa3bIBaIOIIas HAIIPaBJIEHUE PACIIPOCTPAHEHHS CBETOBOW YHEPTHH;
B) BooOpa)kaemasi JIMHMSI, apajuiesibHas PpoHTY pacpOCTpaHEHUsI CBETOBOM
BOJTHBI.



11. Tens, oTOpoIIEHHAS IPEIMETOM, OCBEIIEHHBIM MPOTSKEHHBIM UCTOUHUKOM. . .
a) UMeeT Pe3KUe OUepTaHus, MOJOOHBIE OYEPTAHUSIM IPEIMETA;
0) oKpy’keHa MOJTYTEHBIO.

12. Eciiv 1y4 nepexoauT U3 ONTHYECKU MEHEE TUIOTHOM cpefibl B ONTHYECKU OoJiee
IJIOTHYIO, TO...

a) yroJji najieHust 00JbIIIe yIiia MPeTOMIICHUS;

0) yroJ najieHusi MEHbIIE yIiia IPeIOMIICHHUS;

B) YroJI NaJ€HUsl paBEeH YTy IIPEJIOMIICHHUS.

13. ITouemy J1y4 cBETa MpHU MEPEXOAE U3 OIHON CPEBI B APYTYIO PEIOMIISETCS?
a) U3MEHSIETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSETCSl HAIIPABJICHUE CBETOBOTO MyYKa.

14. B kakoM city4ae yroji najieHusi paBeH yIiry IPeJIOMIICHHMS ?
a) ecly yroJ najgeHus oau3ok k 90 rpagycam;

0) eciu yroj najieHusi paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETA B JABYX CpEJaX pPaBHBI.

15. Onpenensist ryOuHy Bojgoema “‘Ha rias’ ...

a) Mbl TOUYHO ONPEJEIIAEM INTYOUHY;

0) THO Ka)KeTCsl HaM TiTyOxKe;

B) JIHO Ka)KeTCsl Bceraa OJnKe K Ham, T.€. MEJIbYe.

16. C kako#t (pu3m4ecKol XapaKTepUCTUKOM CBSA3aHO Pa3INiKe B IIBETE?
a) C JUTMHOM BOJIHBI;

0) C UYHTEHCUBHOCTHIO CBETA;

B) C MOKa3aTeseM MPEJIOMIICHUSI CPEJIbI;

') C 4aCTOTOM.

17. OT yero He 3aBUCHUT MOKA3aTeNb MPEIOMIICHHUS BEIIeCTBA?
a) OT CBOMCTBA BEIICCTRA;

0) OT JJIMHBI BOJIHBI,

B) OT YaCTOTHI,

T') OT yIJia IPeIOMIICHHUS,

1) OT CKOPOCTH CBETA.

18. IIpeamet kaxkeTcss HaM O€JIbIM, €CJIH OH. ..
a) YaCTUYHO OTPa)KaeT BCe Jy4H;

0) YaCTUYHO MOMIOIIAET BCE JIYUH;

B) OJIMHAKOBO OTPaXKaeT BCE JyYH;

T') OMUHAKOBO MOIVIOIIAET BCE JTYUH.

19. B dyem 3akirouaercs siBieHre HHTEphEepeHIuu creTa’?
a) B YCUJICHUU OJHOTO CBETOBOT'O IyYKa JPYyTrHUM;



0) B OJy4eHHUH CIIEKTpa OeJIoro CBeTa;
B) B OTHOAQHUH CBETOM IPEISATCTBUIA;
I') B HAJIO)KEHUH CBETOBBIX BOJIH.

20. B 4yem 3aKiro4aeTcs MPOCBETICHNUE ONTUKH ?

a) B YBEJIMUEHUU BXOIHOTO 3payKa ONTUYECKON CHCTEMBI;

0) B yMEHBUIEHUU OTPAXKEHUS CBETA OT MOBEPXHOCTH ONTUYECKOTO CTEKIIA;+
B) B UHTEP(PEPEHIIMH CBETA Ha MOBEPXHOCTH ONTUYECKOTO CTEKIIA;

I') B IOBBILIEHUH MTPO3PAYHOCTH ONTUYECKOTO CTEKIIA;

1) B IPUMEHECHHUH CBETO(UIIBTPOB.

II BapuaHT.

1. BriGepure BepHbIit oTBeT. Ecin poKycHOE paccTosiHUE OJTHOM JIMH3BI THHHEE,
4YeM JIpyroil, To Kakas U3 HUX JacT OoJbliee yBeaTuueHue?

a) JInuaHopokycHas

0) KopoTtkodokycnas

B) O0e maayT OAHO U TO KE YBEIUUYCHUE

2. OTMmeTbTe, Kakasi U3 JIMH3, KOTOpble UMEIOT (OKyCHbIE paccTosiHud 15 cm, 20 cm
1 25 cM, oOtagaeT HanOOIbIIEH ONITUYECKON CHIION?

a)CF=15cMm
6) CF=20cm
B)CF=25cm

3. BeiGepure popmyity, To KOTOPOM PACCUUTHIBAIOT ONTHYECKYIO CHITY JIMH3BI:
a)v=1/T

6)D = 1/F

B) R =U/I

r)q=Q/m

4. B xakux eMHUIIAX U3MEPSIOT ONTUYCCKYIO CHITY JIMH3BI?
a) Omax

0) Bonprax

B) Kanopusix

r) Juontpusx

5. HaliguTe onTuyecKue CUITbI JIMH3, POKYCHBIE PACCTOSHUS KOTOPHIX 25 cMm 1 50
CM.

a) 0,04 norp u 0,02 aoTp

0) 4 nntp u 2 quTp

B) 1 aoTp u 2 qutp

r) 4 qntp u 1 aotp



6. OnTryeckue CUIIbI JIMH3 paBHBI 5 anTp u 8 autp. KakoBsl ux GoxycHbie
paccTosiHuA?

a)2mul,25wm

06)20cmu 12,5 c™m

B)2cMmu 1,25 cMm

r)20mu 12,5 m

7. J171s1 TOro 4TOOBI OTPaXKEHHBIH JIyd COCTABIISII C MajaromumM yroi 40°, yromu
HaJICHUs] CBETOBOTO JIy4a JIOJDKEH OBITh CIICAYIOIIHMM:

a) 20°

0) 50°

B) 40°

r) 25°

8. Onpenenute, KakuM OyJI€T OTHOCHUTEIBHBIN MOKAa3aTeNb MPEIOMIIEHUS ABYX
cpen, eciid yroi nageHus paseH 60°, a yroia Mexay OTpaKeHHbIM U
MPEIOMJICHHBIM JIydamu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. BoibGepure, kakuMm OyJeT MOKa3aTeNb MPEIOMIICHUSI BTOPOU Cpeibl
OTHOCHTEJILHO TIEPBOM, €CJIH MPH MEPEX0JIe CBETA U3 NMEPBOM Cpelibl BO BTOPYIO
yroi npenomieHus paseH 30°, a yron nagenus B 2 paza 0osbiie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. Beissicuute, ueMy OyzieT paBeH yroJj maJeHus IpH MePexojie CBETOBOIO Jiydya B
ONTUYECKU MEHEE IJIOTHYIO CPEAY U3 ONTHYECKOM 00JIee IMIOTHOM?

a) yroJjl MajJeHus PaBeH Iy IpeIOMIICHHS

0) cBET MPOXOAUT O€3 IPEITOMIICHHUS

B) yroJji najcHus OOJIbIIIE yIjla MPeIOMIICHUS

T') YTOJI MaJCHUS MEHBIIIE YIIIa IPEIOMICHHS

11. CpeToBoii 1y4 nepexoauT U3 Bojbl (n = 1,5) B Bo3ayx. Kakoe u3 npuBeneHHbIX
COOTHOILIEHUI UMEET MECTO JJIA yIia npejaoMiieHus B, eciu yron najgeHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b



12. Yron Mexay 3epkajioM U najaronum JiydoM paseH 50°. Onpenenure, yemy
paBeH yrod (Tpaj.) OTpaKeHUs Jyyva:

a) 55

0) 70

B) 35

r) 40

13. JIunza sto:

a) MPO3pavyHOE TEJ0, UMEIOIIEE C IBYX CTOPOH IIIAJKHUE TTIOBEPXHOCTH

0) Ten0, CTOPOHBI KOTOPOTO OTIIOIUPOBAHBI 1 OKPYTIICHBI

B) IIPO3PAYHOE TEJI0, OTPAHUYECHHOE CTOPOHAMHU, KOTOPBIE MIPEICTABIAIOT COOOM
cheprueckre MOBEPXHOCTH

r) 11000€ TEJIO C IAJKUMH U30THYTHIMH ITOBEPXHOCTIMH

14. BcnomHUTE, KOTIa IMH3BI HA3bIBAIOT BOTHYTHIMH, KOT/1Ad — BBIMYKJIBIMA?

a) BoroyTeiMu — Te, y KOTOPBIX Kpasi TOJIIIIE, YEM CEPEMHA, BBITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CEPEANHA

0) BOorHyThIMU — Y KOTOPBIX Kpasi TOHBIIIE, YEM CEPEANHA, BIMTYKIBIMU — Y
KOTOPBIX Kpasl TOJIIIE, YEM CEpPEeArHA

B) BoruyTeiMu — Teja ¢ moBepXHOCTSAMHU, OOpaIlleHHBIMU BHYTPb, BBIITYKJIBIMA —
C IOBEPXHOCTSAMHU, OOPAIICHHBIMHU HAPYXKY

15. Yto nHTEpECHOTO B TOYKE HA ONTUYECKOW OCH BBIITYKJIOW JIMH3BI, KOTOpas
Ha3bIBaeTCs Poxycom?

a) Tem, 4To B HElt cOOMpaIOTCS BCE MPETOMIISIEMBIE JIMH30M JTy4n

6) TeM, uTo B HEll EpeceKarOTCs MPEJIOMIICHHbIE JIMH30H JTy4H, HapaBJICHHbIC Ha
HEE MapaJUIENBHO ONITUYECKON OCH

B) TeMm, 4TO B 3TOI TOUKE MEPECEKAIOTCS BCE JIyUH, POLIEAIINE CKBO3b CEPENUHY
JIVH3BI

r) Tem, 4To B HEMl mepeceKkaroTcs BCe JIy4H, MPOLIEAIINE CKBO3b Kpast TUH3bI

16. Tens, oTOpoIIeHHAS PEAMETOM, OCBEIICHHBIM MPOTSHKEHHBIM UCTOYHHUKOM. . .
a) IMEET pe3Kue OuepTaHusl, MOMTOOHbBIC OUePTAHUSIM MIPEIMETA;
0) OKpy>KeHa MOy TEHBIO.

17. Ecnu ny4 nepexoauT U3 ONTUYECKU MEHEE ILUIOTHOM Cpelibl B ONTUYECKHU OoJiee
IUIOTHYIO, TO...

a) yroJ najieHus OoJiblIe yIiia MPEJIOMIICHHUS;

0) yroJ nmajieHusl MEHbLIE YIJa IPEIOMIICHHUS;

B) YroJl NaJieHUs paBeH Y1y MPeIoMIICHUS.

18. Tlouemy J1yu cBeTa MpH MEPEXOJI€ U3 OAHOU CPEAbl B APYTYIO NPETOMIISIETCS ?
a) U3MEHSETCA CKOPOCTh CBETA B CPE/IE;
0) U3MEHSETCSl HAlIPABJIEHUE CBETOBOTO MyYKa.



19. B kakoM city4ae yroi najieHusi paBeH yIoiry IpeJIOMIICHHUS?
a) ecnu yrou nageHus 0nu3ok k 90 rpamycam;

0) eciu yroj najeHus paBeH HYJIO;

B) €CJIM CKOPOCTH CBETA B JIBYX CPEJIaX PaBHBbI.

20. Onpenensia ryOuMHy Bojoema “‘Ha rias’ ...

a) MBI TOYHO OTIpEJIeIIIeM TITyOHHY;

0) THO Ka)KeTCsl HaM Ty OxKe;

B) JIHO K)KETCS BCEra OMmKe K HaMm, T.€. MeJbIe.

KonTponupyemsbie komnereniuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23. JIP30

Kioum Kk tecTtam:

Bapuanr 1

Ne ponpoca | 1(2(3/4|/5/6|7|8/9|1 |1 (1 1 |1 |1 (1|1 |1 |12
12 |3 6 0

IlpaBuiabn (0|a|0|a|0|a/B|laja/0 [0 (a |a B |B |I |a B |I |0

bl OTBET

Bapuant 2

Ne ponpoca | 1(2(3/4|/5/6|7(8/9|1 |1 (1 1 |1 |1 (1|1 |1 |12
1 3 |4 6 8 0

IlpaBuabn (a|a|0|r|0|0|a|B|r|r |0 a |0 |0 |a | a

bIil OTBET ]

Kpurepun ouenku:

— «2» BBICTABIISIETCA 00yYaroIIeMycsl, €I HaOpayl MeHee 8 0aIioB;
— «3» BbICTaBIISIETCA OOyyaromemycs, 3a 11-9 6annos;

— «4y BBICTABIISIETCA OOyUaromemycs, 3a 12-16 6aos;

— «5» BeICTaBIISIETCS OOyUarolemMycs, 3a 6osnee 17 6aios.

3ananus 115 caMOCTOsSITeIbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, J0KJIAT0B, COOOIIEHUIH)

1. JIBM>keHUE CO CKOPOCTHIO CBETA.




[TocTynarel TEOpUHM OTHOCUTEIIBHOCTH U CJIE/ICTBUS U3 HUX.
NHBapraHTHOCTH MOYJISl CKOPOCTH CBETA B BaKyyMe.
DHeprus MoKosl.

A

CBsi3b MacChl M DHEPTUHM CBOOOIHOMN YACTUIIHI.

Kontponupyemsie komnerenuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-[1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

OtMmeTtka «5»

TIOJTHO PACKPBITO CO/Iep)KaHKE MaTepuasa

YETKO Y MPABUJIBLHO JIAaHBI OTIPEJICIICHUS U PACKPBITO COJIEPKAHUE TTOHATHIH, BEPHO
UCITI0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTS TOKa3aTeIbCTBA UCIIOJIb30BaHbI Pa3IMIHbIC YMEHHUS, BHIBO/IBI M3 HAOMIOICHUH,
OITHITOB

OTBCT CaMOCTOﬂTCHBHBIﬁ, HCIIOJIb30BAHLI PAaHCC HpHOGpeTeHHBIe 3HaHU.

OtMmetka «4»

PacCKpBITO OCHOBHOE COJIEpKaHUE MaTepuasa

B OCHOBHOM IPABUJILHO JIaHbI OMPEACIICHUS TOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIbHBIN

ompeJieNICHUs MOHSITUN HETOIHbIC, TIONMYIIICHbl HE3HAYUTEIbHbBIC HAPYILICHUS
MOCIEA0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPHU UCIIOIb30BAHUHT
Hay4YHBIX TEPMUHOB UJIU B BBIBOJAX U 000OIICHUSIX

IIpaBUJIbHBIC U YETKHE OTBETHI HA BOMPOCH! YTOUHSIONIETO XapakTepa (MO3UIUs
MTOHUMAIOIIHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHhe y4eOHOro MaTepuana, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/Ia MOCeA0BaTEIHHO

OTIpEe/ICIICHUs] TIOHATUI HEJJOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIIbCTBA BRIBOABI U 000OIICHHS 13
HAOJTIOACHWH, TOMYIIEHBI OITUOKU TTPH MX U3JI0KCHUH

JIOTIYIIIEHBI OMIMOKN M HETOYHOCTHU B UCIIOJIb30BAaHUU HAYYHOU TEPMHUHOJIOTHUH,
OIPEICIICHUE TOHATUIA

MPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMTPOCH HABOMSIIETO U KOHKPETH3UPYIOIIETO
xapakTrepa (MO3UIHsI KPUTHK )



OtMmeTKa «2»

OCHOBHOE COJIEpKaHUE yUeOHOTO MaTepraia He PaCKpPhITO

HE JaHBI OTBETHI HA BOIIPOCH HABOJIAIIETO M KOHKPETH3UPYIOIMIETO XapaKTepa
JIOTIYIIIEHBI TPYOBbIC OMMOKY B ONIPEICIICHUN TTOHATUH, TIPHU UCIIOIH30BAaHUHT
TEPMHUHOJIOTHH.

Konrposabnasi padora Ne 5
o pazneny «Onrukay

Bapuanr 1

1.Onpenenure nmokaszaresb MPEJIOMIICHUS] OPraHUYECKOTO CTEKJIA, €CIIU CKOPOCTh
ceeta B HEM 200000 xm/c. Kakoil yron majeHusi cBeTa Ha OPraHUYECKOE CTEKIIO,
€CJIM yroJ IpeaomieHus 15°?

2.IlpenMer HaxoAWTCA Ha PACCTOSIHUU 12 ¢cM OT pacceuBarOUIed JIMH3BI,
dhokycHoe paccrosinue kotopoit 10 cm. Ha kakoM paccTOsSSHUM OT JIMH3bI HAXOUTCS
n3o0paxeHue npeamera’?

3.HazoBute xapaktepHble 4YepThl siBlIeHHS audpakiuu cBera. [Ipu kakmx
YCIIOBUSX OTUETIIMBO HAOIOJAETCS ATO siBJIeHHE?

4. Kakoil HamOOJBIIMI MOPSNOK CHEKTpa MOXHO BHUAETh B AUGPAKIUOHHON
pemérke, nmeromeid S00 mTpuxoB Ha 1 MM, IpH OCBEUIEHUU €€ CBETOM C JJIMHOMU
BOJIHBI 720 HM?

Bapuanr 2

1.Onpenennure CKOpPOCTh CBETa B NIHILEPUHE, €CIU IOKAa3aTeNlb MPEIOMIICHUS
paseH 1,47.
Haiigure yros npenomieHus cBeTa B IIMIEPUHE, €CIIM YIol najgenus pasen 60°.

2.0npenennute ONTHUYECKYIO CUIIY PAaCCEUMBAIOLIEN JIMH3BI, €CIIM W3BECTHO,YTO
MIPEAMET,
NOMEIIEHHBIN nepen Hel Ha paccrosHuu 40 cM, AaéT MHUMOE H300paKeHUeE,
YMEHBIIEHHOE B 4 pa3a.

3.HazoBute xapaktepHble 4epThl ABICHUS UHTepepeHunu cBera. [lpu xakux
YCIOBUAX
OTYETIIMBO HAOJIONAETCS ATO SIBIEHUE?

4.0Omnpenenure nepuoa TUGPaKIUOHHON PEIETKH, €CIU MPHU OCBEIIEHUU CBETOM
C JIJIMHOM BOJHBI 656 HM MaKCHMyM BTOPOTO MOPSAKA BUAEH mox yriom 15°,

Bapuanr 3



1.0Onpenenure yron mMpeIoOMIEHHS CBETA BO JIbIY, €CIIM YIoJl Najenus pasen 60°?
ITokazarens npenomiuenus Jpaa 1,31. KakoBa ckopocTh cBETa BO Jb1y?

2.0nTuyeckas cuia coduparomieit TuH3bl paBHa 5 armp. [lpeqmer nomectrnu Ha
pacctosHuu 60 cM OT JUH3BL. [7e momyduTcs U300pakeHHe STOro mnpeamera?
KakoBo yBennueHue JIMH3b1?

3.00bsiCHUTE, KaK U MTOYEMY IPOUCXOAUT AUpaKLIMs BOIH?

4. luppakuonnass pemérka coaepxkuT 100 mrpuxoB Ha 1 MM Omnpenenute
JUIMHY BOJIHBI MOHOXPOMATHYECKOTO CBETA, NAJAIOLIETO IEPIEHANKYJIIPHO Ha
IUQPPAKIMOHHYIO PEETKY, €CIM MaKCUMyM I[IE€pBOrO MOpSAAKAa BHUICH IIOA
yriom 4°.

Bapuanr 4

1.0npenenure yroj majeHMs CBETa Ha aiuMas, €CIM yroj mpeiomieHus 15°.
ITokazarens mpenomiieHusl cBera st anmasa 2,42. KakoBa CKOpPOCTh CBETa B
anmase?

2.PaccTosiHue MEXIy MNpPEeAMETOM M €ro H300pakeHHeM 72 cM. YBEIU4eHHE
uH3bI paBHO 3. Haiinure pokycHOe paccTossHUE JTUH3BI.

3.Moryr nu wuHTEppEepuUpOBaTh CBETOBBIC BOJHBI, HUIYIIME OT JABYX
ANEKTPUUECKUX JaMIiouek? OTBET MOSICHUTE.

4. Ha audpakimoHHYIO0 PEHIETKY MNEpPHEHIUKYISIPHO IaJaeT CBET C JJIMHOU
BosiHbI 500 HM. MakcuMyM  BTOPOTO  MOpsiAKa  HaAOMIOJaeTcss NpH  yIvie
mudpakIuu 30°. Haitnure nepuoj Tu(ppakIMOHHON PEIIETKH.

KonTponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-JI1.6.; M.1.-M.6.; T1.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ounenku:

- «5» cTaBUTHCS 3a PabOTY, BBIIIOJHEHHYIO IOJHOCTBIO 0€3 OIIMOOK U HEJJOYETOB.

- «4» cTaBUTHCS 3a pabOTY, BHIMOIHEHHYIO TTOJIHOCTHIO, HO TIPU HAJIMYUU B HEU HE
Oosee oHOM TrpyOON M OAHOM HerpyOoil OMMOKM U OJHOTO HejodeTa, He Ooliee
TpeX HEJI0YETOB.

- «3» CTaBUTBHCA, €CIU CTYJEHT MPAaBUJIbHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl
WM JIOMyCTUJI He Oojiee oaHOM rpyOoi omuMOKM M JBYX HEJ0YETOB, HE Ooiee
OJHOM TpyOOil M oxHOIM HerpyOoi ommuOku, HE Oosiee Tpex HEerpyObIX ONIMOOK,
OJTHOM HETPyOOil OIMOKHU U TPEX HEIOYETOB, IPU HATMYUH 4-5 HEIOUETOB.

- «2» CTaBUTHCA, €CIIU YUCIIO OIIMOOK M HEAO0UETOB MPEBBHICHIIO HOPMY OLIEHKH «3»
WJIM TIPABWJILHO BBITIOJTHEHO MEHee 2/3 Bcel paboThl.



Pa3nien 6. DiieMeHTHI KBAHTOBOW (QU3NKHU
Tema 6.1. KBanTOBasi onTuka
Yerubii onpoc (YO)

. Chopmynupyiite runotesy [lnanka.

. UT0 Takoe KBaHT?

. Uemy paBHa sHeprus KBaHTa?

. Uemy paBHBI 3HEprus, Macca, UMIYJIbC POoTOHA?

. UTo Ha3bIBaIOT SBICHUEM BHEIIHETO (hoTodddhexTa?

. Chopmynupyiite 3akonbsl CTONETOBA.

. O0ObsicHUTE ypaBHEHHUE DUWHINTEWHA JIsl BHENTHETO poTodddeKra.
. Uro Takoe kpacHas rpanuia ¢porodpdexra?

9. Kakoit ¢potorpdekt HazpiBatoT MHOTO(OTOHHBIM?

10. Kakue tumnsl pOTORIEMEHTOB BaM U3BECTHBI?

0 3N Dk~ W

11. Yro Takoe KOpPIyCKYJISIPHO-BOIHOBOM JAyajnu3m?

Kontponupyemsie komnerennuun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-[1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

Otmetka «5»

MIOJIHO PACKPBITO COJIEpKaHUE MaTepuana

YETKO U MPABUIIBHO JAHBI OMPEACICHUS U PACKPBITO COACPKAHUE MOHSATUNA, BEPHO
MCIIOJIb30BaHbl HAyYHBIE TEPMUHBI

AJIA JOKa3aTCJIbCTBAa UCIIOJIB30BAHbI PA3JIMYHBIC YMCHUA, BEIBOABI U3 Ha6J'IIO,Z[eHI/If/JI,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHLI PaHCC HpI/IO6p€TeHHBI€ 3HaHHA.

OtmMmeTka «4»

PACKPBITO OCHOBHOE COJIEP/KAHMUE MaTepuaa

B OCHOBHOM IIPaBWIBHO JIAHBI OIIPEICIICHUS TTOHSITUN U UCTIOJIb30BaHbl HAyYHBIE
TEPMUHBI.

OTBET CaMOCTOSITCIbHBIN

OIPEICIICHUS TTIOHITHUN HETIOJIHBIE, JOMYIIEHbI HE3HAYUTEIbHBIE HAPYILICHUS
MOCJIE0BATEIbHOCTH U3JIOKEHHUS, HEOOJbIIINEe HETOYHOCTH IIPU UCIIOJIb30BAHUU
HAy4YHBIX TEPMHUHOB WJIM B BBIBO/IaX U 00OOIIEHUSIX



MIPaBUJIHLHBIC U YETKHE OTBETHI HA BOIIPOCH! YTOUHSIOIETO XapakTepa (MO3UIIHS
TOHUMAFOTITHH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHKe YIEOHOTO MaTepuala, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/IA MOCIEA0BATEIHHO

OTIpE/ICIICHUSI TIOHATUH HEJOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIIbCTBA BBIBOABI U 000OIICHHS 13
HaOJIOJICHUH, TOMYIIIEHBI OIUOKU MPU UX U3JI0KECHUH

JOTIYIIIEHBI OMIMOKN ¥ HETOYHOCTH B UCIIOJIb30BAaHUN HAYYHOU TEPMHUHOJIOTHH,
ONpeACIICHUE IOHATUN

NPaBUJIbHBIC U YETKHUE OTBETHI HA BOTIPOCHI HABOJISAIIETO M KOHKPETU3UPYIOIETO
xapakrepa (MO3ULUsI KPUTHUK )

OTMmeTKa «2»
OCHOBHOE€ COjIepKaHKe YyueOHOro MaTepuaia He PacKphITO
HE JlaHbl OTBETHI Ha BOMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

AOITYIICHBI FPY6BI€ OIINOKY B OIIpCaACICHNHN HOHHTHﬁ, IIpHU UCIIOJIb30BAHUHU
TCPMHUHOJIOTHUH.

3ananus 1 caMOCTOSITeIbHOI padoTsl (CP)
Tembl 3cce (pedpepaToB, 10KIAT0B, COOOIIEHUI)

KBantoBas runoresa [Lanka.

TernoBoe U3nydeHUeE.

KopnyckynsipHO-BOJIHOBOM JyaJIU3M.

DOTOHBI.

I'unoresa e bpoiisisi 0 BOJHOBBIX CBOMCTBAX YaCTHIL.
CooTtHomieHue HeonpeaeneHHocTel [ eitzenbepra.
JlaBiieHue cBera.

XNk WD =

XHUMHUYEeCcKoe JeHCTBHUE CBETA.

9. OmbiTel JIeObenera u BaBuoga.
10.Dororddexr.

11.YpaBuenue DitHmreiina 11t pororddexra.
12.Buemrnuit porosnextpuyeckuii 3 HeKT.
13.Buytpennuii poTorPpdexr.

14. Tunibl POTO3IEMEHTOB.



15.IIpumenenne Gororddekra.

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

Kpurepun ouenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COZEp KaHUE MaTrepuasia

YETKO U NPABUIIBLHO JAHbI ONIPEACIICHUSA U PACKPBITO COACPIKAHUE IIOHATUN, BEPHO
WCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSL TOKA3aTeIbCTBA UCIIOJIb30BAHbl PA3IMYHbIE YMEHMS, BBIBO/IbI U3 HAOMIOECHUH,
OIIBITOB

OTBCT CaMOCTOﬂTeHBHbIﬁ, HCIIOJIb30BAHBI paHCC HpI/IO6peTeHHI>Ie 3HaHU.

OtMmetka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepuasa

B OCHOBHOM TPABUJIBHO JaHbI OMPEACICHUS TOHATUM U UCTIONIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OmpeJIeNICHUs OHSITUN HETOIHbIE, TONYIIEHbl HE3HAYUTEIbHBIE HAPYILICHHS
MOCIE0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPHU UCIIOIb30BAHUHT
Hay4YHbIX TEPMUHOB UJIU B BBIBOJAX U 000OIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIus
TTOHUMAOIITU )

OtMmeTka «3»

YCBOEHO OCHOBHOE COZIEp’KaHUe yUeOHOro MaTepuasa, HO U3J105KEHO
(parMeHTapHO, HE BCET/Ia MOCIeI0BATEIBHO

OTIpeIeNICHUs] TIOHATUN HEJOCTATOYHO YETKUE

HE MCIOJIB30BaHbI B KAYE€CTBE JI0KAa3aTeNIbCTBA BHIBO/IBI M 0000IIIEHUS U3
HaOJIIOICHUH, TOMYIIEHbI OIIUOKHU TIPU UX U3JI0KEHUU

JOMYIIEHBI OIITMOKYU U HETOYHOCTH B UCIIOJIB30BAaHUU HAYYHON TEPMHUHOJIOTHUH,
OTpeIeICHUE MOHATUN

MIPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (Mo3ULUsI KPUTHUK )

OTMmeTKa «2»
OCHOBHOE COJIep)KaHKE YueOHOTro MaTepuaja He PacCKphITO



® HE JaHbl OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaAKTEpa
JIOTIYIIIEHBI TPYObIe OMMMOKH B ONIPEICIICHUN TTOHSATUH, TIPU UCIIOIH30BAaHUHT
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

JlabopaTopHasi padora Ne 16
N3yuyenue siBjieHus BHEIIHEro porodpdexra.

IIpudopwli: ycTpoiicTBO n3MeputeabHoe, poronpueManku -8 u d-25.

Heab paGoThbl: CHATH W WCCIENOBAaTH BOJBTAMIICPHBIC XapaKTEPUCTUKHU
(doToIeMeHTa, OTIPEICTUTh KHHETHYCCKYIO SHEPTHIO, MAKCUMAJIBHYIO CKOPOCTh H
paboty BbIxozia (hOTORIEKTPOHA U3 METalllla, CPABHUTh TOKU HachlieHus mpu U =
5 B.

1. TEOPETHYECKASA YACTDb

B cBeroBBIX sBICHHMSX HaOMOmAeTCs Ayalu3M (ABOMCTBEHHOCTH). ITa
JIBOMCTBEHHOCTH TMPOSBIISAECTCS B TOM, YTO OJIHA CBETOBBIC SBICHUS OOBSICHSIIOTCS
BOJIHOBOM  Teopuel  cBera  (OTpakeHWe,  MpeoMiIeHHe,  audpakius,
uHTEepPEPESHITUS U Ap.); APYTHE SBICHUS HE MOTYT OBITh OOBSICHEHBI BOJTHOBOU
TEOpHEH, a OOBICHSAIOTCS KOPIYCKYJISIPHOM (KBaHTOBOI) TEOpUEW CBETA, COMNIACHO
KOTOPOM CBET MPEACTABIIAECT COO0M MOTOK YacTHIl — (DOTOHOB, KaXk/1as U3 KOTOPBIX
oOnamaer ompeneiaeHHOW 3Hepruei, maccol u umnyiabcoM. K uMcnmy siBaeHUM,
OOBSICHIEMBIX  KOPIIYCKYJSIDHOM  Teopuel  CBeTa, OTHOCUTCS  SIBICHHE
dhotorddexra.

Paznuyaror  BHemHMH W BHYTpeHHUH  ¢dotodddext. BuHemHuUM
dbororpdexTom HazbIBaeTCS SBJICHHUE HCIYCKAHUSA JJIEKTPOHOB K3 BEIIECTBA
noxa aerictBueM cBeta. OHO ObUIO OTKphITO [epuem B 1887 rogy m moapoOHO
uccienoBano CroneroBeiM B 1888 1. Jlns wuccnemoBanus ¢dorodrddexra
CroneroB cobupan ciegyromyw cxemy (puc. 1.1). Ha cxeme mertamnudeckas
nnactuHka K (dborokaron) coenmHeHa ¢ OTpUIIATEILHBIM TOJIFOCOM Oarapem.

[TonoXUTENBHBIN MOJIIOC YEepe3 TalbBAHOMETP COEAUMHEH C METAJNINYECKOU
cetkoir A (anon). O0a ryekTpoaa HAXOAATCS B CTEKJISTHHOM COCY/E, U3 KOTOPOTo
oTKauuBaeTcsi Bo3AyX. IIpu ocBemenun karona (miactuHsl K) cBeTom B 1enu
BO3HHUKAET TOK, KOTOPBIA PETUCTPUPYETCS TAIbBAHOMETPOM. DTOT TOK MOJIYUHII



Ha3BaHHe (OTOINEKTPUUECKOrO Toka (uiau  (POTOoTOKA), a  dBJIEKTPOHBI,
BBIPBIBAEMbIE CBETOM M3 Karonaa, — (porosnexkrpoHamu. DOTOTOK mpeacTaBiser
co0O0l IBUKEHHE K aHOY AJIEKTPOHOB, BBIILIEANINX M3 KATO/A.

CroneToB nccienoBai 3aBUCMMOCTb (POTOTOKA OT BEJIWYMHBI MPUIIOKEHHOTO
HaIlpSDKEHUsT MEXAY aHoioM M karonoMm. Ha pwuc. 1.2, @ mana Bonbpr-ammnepHas
XapakrepucTtuka (OToToKa (T.€. 3aBUCUMOCTh BEJIIMYMHBI TOKa OT PAa3HOCTH
MOTEHIIMAJIOB MEXK/y aHO/IOM U KaTOAOM IIPU HEM3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduxa nHa puc. 1.2, a BUIHO, 4TO NpU HEKOTOpoM HampsikeHun Uy
BeIMYMHA (OTOTOKA JOCTHTaeT MaKCUMaJIbHOTO 3HAYEHHS W Jlajiee OCTaeTcs
NOCTOSIHHOM TpU JIOOBIX 3HAYEHHSIX HANpsDKEHHs. OJTO 3HA4YMT, YTO BCE
ANIEKTPOHBI, BbIpPbIBA€MbIE CBETOM U3  (OTOKArojla, JOCTUraloT — aHOoJA.
MakcuMaJIbHbIA TOK HAa3bIBAETCH TOKOM HACHILEHHUSA NMPU JAHHOM CBETOBOM
noroke ®. Ecnu u3MEHATP  BEIMYMHY  CBETOBOro moroka @, TO moaydyum
CEMEMCTBO KPHUBBIX Ui JaHHOTro ¢orokaroma (puc. 1.2, 6).

[Ipu 0060O0IIEHNH TONYYEHHBIX

ceTka
naHHbIX CTOJNIETOBBIM YCTaHOBJIEHBI
TpHU 3aKOHA BHEIIIHETO A K
dbotorddexra. |
[lepBbrii 3akoH CtoneroBa. IIpu ® i
HEU3MEHHOM CIIEKTPAJIBHOM COCTaBE '
CBETa, Majarolero Ha (OTOKATox,
¢doroTok HACBIILECHHS
IIPOIOPLIMOHAJICH MOILIHOCTH G
[IaJIAOIIET0 HA KaTOJ U3JIyYEHHUs, TO

€CTb YHCIIO DIEKTPOHOB, +||““m| -
OCBOOOXKJIEHHBIX CBeTOM B | | !

CeKyHTy M3 Katoma  (QoToTok Puc. 1.1. YCTpolCcTBO 1 cxema
BKNOYeHns poToanemeHTa: A- aHon;
K- katon;G ranbBaHoMmeTp;

®- cBEeTOBOW NOTOK

HACBIIIEHUA ") TPOMOPLHMOHATIBHO
CBETOBOMY NOTOKY D:

I =y®d
w0 (1.1)
I A I A a
6 D < Py < P,
D;
&P = const >,
/ IHac ¢1
U, U, - -
a o)

Puc.1.2. BonbTamnepHble XapaKTepuncTUKn
dboToanemeHTa



Puc. 1.2. BonbramnepHslie XapaKTepUCTHKU
dboTo31EeMEHTA

Ecnu cBeTOBOM MOTOK SIBISIETCS HEMOHOXPOMATUUYECKUM (TO €CTh COCTOSIIIMM
u3 Habopa pa3IMYHBIX JJIMH BOJIH, Hampumep, Oeibiii cBeT), ko3P UIIMEHT
MPOTNOPIIMOHAIBHOCTH Y  HA3bIBa€TCSl HUHTETPaJbHOM  UYBCTBUTEIHLHOCTHIO
dboTokarona

I
y__
(1.2)

b

u usMmepsiercs B A/nm, MkA/am unu A/BT.
Ecimn karon ocBemaeTcss MOHOXPOMAaTHYECKHMM CBETOM (TO €CTh CBETOM

I

H

y:
OTIPEICIICHHONW JUTMHBI BOJHBI), TO CDA Ha3bIBACTCA  CICKTPATBHON
JyBCTBUTEIBHOCTHIO (pOoTOKaTOAa. YyBCTBUTEIIBHOCTh COBPEMEHHBIX (hOTOKATOIOB
nocturaet 60—100 MxA/mMm.

CronetoB  yCcTaHOBUJI  OE3BIHEPIIMOHHOCTh  BHemmHero  ¢gororddexra.
[IpoMeXyTOK BpeMEHM MEXIy HauajJoM OCBEUICHUS M HadalioM (POTOTOKa He
npessimaer 107 cexynmy.

Btopoii  3akon  CroneroBa.  MakcuManbHass  HadyajldbHas  CKOpPOCTH
(OTONEKTPOHOB 3aBUCHUT OT YACTOTHI CBETA M HE 3aBUCHUT OT €T0 MHTEHCHUBHOCTH
(OT BeMWYMHBI CBETOBOTO TMOTOKA), a4, CIEAOBaTeIbHO, MaKCHUMAaJIbHAS
KHHETHYECKass  dHEprus  (OTOAICKTPOHOB  3aBUCUT  TaK K€  MPSMO
MPOTMOPIIMOHAIEHO OT YacTOTHI TAJAlOIIer0 CBETa W HE 3aBUCHUT OT €ro
WHTEHCUBHOCTH.

Teoperndeckoe 0ObICHEHHE BTOporo 3akoHa CToJjieToBa MPEIIoKIT AJTbOEpT
OuiamTelH. OH 3amycal ypaBHEHHE Ha OCHOBAHMH 3aKOHA COXPAHCHUS YHEPTUU H
runoressl [manka

mV2

2 (1.3)

hv=A+

rme hv — sHeprusi KBaHTa cCBeTa, Majaarouiero Ha ¢GoTokaron (OTODIEMEHTA,;
h — mocrosinnas Ilnanka; v — gyacrora; A — paboTa BeIXO/a AJIEKTPOHA U3 METAJLIA;
V — CKOPOCTb JJICKTPOHA.



PabGora BemIXOma A 3aBHCHT OT BBIOpAaHHOTO MarepHana U YHUCTOTHI €Tro
noBepxHocTu. U3 ypaBHeHust (1.3) HaliileM KHUHETUYECKYIO SHEPrUI0 BBIOMTHIX
AIIEKTPOHOB

2 , (1.4)

TOraa CKOpoCTb (1)0T03J'I€KTpOHOB MOXHO OIIPpCACINUTE COOTBCTCTBCHHO

_ [2(hv=A)
VTm (1.5)

CrnenoBareiabHO, MaKCHUMajibHasi CKOPOCTb BBIPBAHHBIX (DOTOZIEKTPOHOB
3aBUCHUT TOJIbKO OT 4YacCTOTHI CBETA, BBI3bIBAIOIIETO siBieHUE (orodddexra. Ecnu
sHeprusa (porona hv Gombine paboThl BbIXOJA, TO (HOTOIIEKTPOHBI MPUOOPETAIOT
CKOPOCTh TEM OOJIBIIIYI0, YeM OOJIBIIIE YACTOTA MAJAOIIETO CBETA.

Tpernit 3akoH CromeroBa. JlJisi KaXJAOro BeEIIECTBAa CYIIECTBYET KpacHas

\'%
rpanuia BHemHero Gorodddexra, To ecTh MHHAMAIbHAS YacToTa cBeTa 0, mpH

o \%
KoTopoii erte Bo3MokeH (orosdpderr (hvy = A). Yacrora 0 3aBucur or
XUMHUYECKOU MPUPOBI BEIIECTBA U COCTOSIHHS €70 TIOBEPXHOCTH.

\% o
Ota yactota O (4 COOTBETCTByIOIIas €i JJIMHA BOJHBI ~ 0) Ha3bIBacTCs
«KpacHOM rpaHuIiei» (IJTMHHOBOJIHOBOM rpanuiieit) dhoTtosrddekra.

VO ~

N3 dopmyner (1.4) creayer, 4To mpu 4acToTe V = , IPU KOTOPOM SHEPrus
dotona paBHa pabore Beixoga hvy = A (ypaBHeHHME DWHINTEHHA I KpPACHOM
rpa"uiel  Gorodddexra), KuHeTHUYecKass IHEpPrust (OTOIIEKTPOHA pPaBHA HYIIIO

2
mv 3y =-C

0
2 vV, . Vo
= 0. YacrtoTa Y COOTBETCTBYIOIIASA €U JIJIMHA BOJIHBI U €CTh

«KpacHas rpanuna» ¢otodddexra s TaHHOTO BEliecTBa (C — CKOPOCTh CBETA).
Hwxe npuBenena tadm. 1.1 3Ha4eHWid ITMHHOBOJIHOBON TPAHUIIBI TSI YUCTHIX
METAJUIOB U CIOXHBIX (HOTOKATOIOB.

Tabnuya 1.1

3HaueHus KpaCHOﬁ IrpaHuibl 1Jisl pas/jindIHbIX (l)OTOKaTOIIOB



0 0
Karop MA) Karog A(A)
e3uit 6200 Cepe0bpo 2600
Kannii 5500 [InaTuna 2300
Harpuii 5500 KucnoponHo-ue3ueBbiii 14000
[unk 2900 CypbMSsIHO-11€3UEBBIN 6700

N3 Tabmuupbl BUAHO, YTO y OOJBIIMHCTBA YHUCTHIX METANIOB «KpacHas
TPaHUIIA» JISKUT B 00JIACTH yIbTPA(UOIETOBON YaCTH CIIEKTPA.

N3 BonpTamMnepHoi xapakrepucTuku (puc. 1.2, @) BUHO, YTO MPU OTCYTCTBUU
HaNPsDKCHHUSI MEXTYy DJIEKTponaMu (POTOTOK HE PAaBEH HYIIO. DTO O3HAYAET, UTO
AIIGKTPOHBI, BBIPHIBAEMBIE CBETOM M3 KaTo/la, WMEIOT HEKOTOPYIO HAYaIbHYIO

2
_mv
B
CKOpPOCTh, a CJIEIOBATEJIbHO, U KMHETHYECKYIO SHEPIHI0 U MOTYT
JOCTUTHYTh aHOJia 0€3 HaJIM4YKs BHEIIHETO MOoJIsl, 00pa3ysl HauyaJbHBIN TOK.

Uto0bl OCNaOUTh WM COBCEM IMPEKPATUTh ITOT TOK, HEOOXOIUMO CO31aTh
topmozsiiee mnojie (U < 0). C Bo3pacTaHWeM TOPMO3SILIEro TOJisS BeIUYHHA
doTtoToka oOcmabeBaeT TMOCTENEHHO, YTO CBHJETEIHCTBYET O  OOJIBIIOM

AU3

Puc.1.3. 3aBucuMMocTb
3aJepxunBaroLLen pasHoCTy
NOTEHLUManoB OT YacToThl
nagatroLlero ceeta
pazHooOpa3uu CKOpocTel (POTOAIEKTPOHOB (AIEKTPOHBI OCBOOOKIAIOTCS HE
TOJIKO W3 TOBEPXHOCTHBIX, HO U M3 Oosiee TIyOOKHX ciioeB Kkarona). Ecmu
mo100paTh TaKyl0 Pa3HOCTh MTOTCHITMAIOB

U3, MIPU KOTOPOi ()OTOTOK CTAHOBUTCSI PABHBIM HYJIO, TO MOXXHO yTBEPKIaTh,
YTO BCE DJIEKTPOHBI, TAXKE caMbie OBICTPBIC, 33JICP)KUBAIOTCS TOPMO3SIIUM TIOJIEM.




Pa3HocTh mOTEHLHMANOB, MPU KOTOPOH (DOTOTOK CTAHOBUTCS pPaBHBIM HYIIIO,
HA3bIBACTCS 33ICPKUBAIOIICH PA3HOCTHIO MOTEHIAIOB.
3amepKuBaroasi Pa3HOCTh IOTCHLMAJIOB SIBISETCS JMHEHHON (yHKIMEH

YaCTOTHI Y agaroIero CcBETa
(puc. 1.3) eU=hv-A,
CnenoBarenbHO
vt Ag Sn
2
mv
max eU3
2 .
(1.6)
N3 »rToro coorHoieHUA .
OTIpENIEeNIACTCS MaKCUMAaJIbHOE | | | | M‘é)
T >

SHACHUE - CRopocTH M 2300 2400 2500 2600 2700
KHHCTHYCCKOU 9HCPIUHU

BbIPBaHHBIX CBCTOM  Puc.1.4. CnekTpanbHasa 4yBCTBUTESIbHOCTb
QJICKTPOHOB. 'Y;\‘ (bOTOKaTO,EI,a
DKCIEPUMEHTAIBHO

YCTaHOBJIEHO, YTO CIIEKTPaJIbHAsI UyBCTBUTEIBLHOCTD Y 3aBUCHUT OT JIJIUHBI CBETOBOM
BosiHBl. Ha puc. 1.4 npuBeneHsl CeKTpadbHbIE XapaKTEPUCTUKU JJII HEKOTOPBIX
YUCTBIX METauIoB. M3 pUCyHKa BUIHO, YTO, HAYMHAS OT «KPACHOW I'PaHULBD», C
YMEHBIIIEHUEM A (C YBEIMYEHUEM V) MPOUCXOAUT BO3pACTaHUE YYBCTBUTEIbHOCTU
(dhoTokaropa.

[lepeurcneHHble BbIlIE 3aKOHOMEPHOCTH (hoTO3(PPeKkTa HE ynanoch OObSICHUTD
C MO3MIIMU BOJIHOBOW TEOPUHU CBETA.

JleicTBUTEILHO, C TOYKHU 3peHUs 3TOoM Teopuu (PoTtodDPeKT HOomKeH
HAOMIOAAThCS MPHU JIFOOOW YacToTe (IJMHE BOJIHBI) CBETa. DHEpPrus, Mojydaemas
AIIEKTPOHOM OT MaJarolell CBETOBOM BOJIHBI, 3aBUCUT OT AMIUIUTYIbI BOJIHBI.
CrnenoBarenbHO, IpU JHOOOW JJIMHE BOJHBI, €CIM CBET 001aNaeT J10CTAaTOYHOM
UHTEHCUBHOCTBIO  (T. €.  JOCTaTOYHOW  aMIUIMTYAOM), MOXHO  OXHJIaTh
OCBOOOKJICHUS JIEKTPOHOB U3 METalIa U «KpPAacHOW rpaHuIsdy (Gorodddexra He
JIODKHO ObITh. [lamee, ¢ BOJHOBOM TOYKM 3pEHHUSA, KUHETHYECKas DHEPIUs
($OTOAIEKTPOHOB TOMHKHA ObUTa ObI 3aBHCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
YBEJIMYEHHEM HWHTEHCUBHOCTH €My IiepeAaBanach Obl Oonbmas 3Heprus. Ho
OMBITHl 3TO HE MOATBEPKAAIOT. MOXKHO TakX e MOKa3aTb, YTO C BOJHOBOW TOUYKH
3peHus GpoTodPPekT He MOKET ObITh OE3BIHEPLIMOHEH (UTO TPOTUBOPEUUT OMBITY ).

WUTak: HUM HalIWyue «KPACHOM TpaHUIIb», HU 3aBUCUMOCTb CKOPOCTH
AIIEKTPOHOB  OT  BEJIMYMHBI  CBETOBOTO IOTOKa, HU  O€3bIHEPLUUOHHOCTh



dhoTodrddekTa HEBO3MOKHO OOBSICHUTH BOJHOBOW TEOpPHEH CBETa. DWHINTEHH,
ucrnoinb3yst Teopuro [Imanka o kBanTax, mpemioxmwt B 1905 . HOBoe 0ObSICHEHHE
dotorddexra. OH TPEANMONOKII, YTO CBET HE TOJBKO U3IydaeTcs, HO U
MOTJIONIAETCSl BEIIECTBOM OT/ICIbHBIMU TMOPHHSIMH — (OTOHAMH, KaXIbIH W3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e=hv, (1.7)

34 JIx-c — nocrosaHas Ilnanka.

I7ie V — 9acTora cBera, h = 6,625-10

IIpy mameHnn nydka (OTOHOB HA IOBEPXHOCTh MeETaJIa MPOUCXOAUT
coyaapeHue (GpoToHOB ¢ 3nekTpoHamu. [Ipu 3TOM (DOTOH OTHAET BNEKTPOHY BCIO
CBOIO 3HEPrui0. Bo30yx AeHHBINA 31EKTPOH, MOIYYUB OT (POTOHA IHEPTUIO0, MOXKET
BBIUTU W3 MeTauia. [I[puMEeHHMB 3aKOH COXpaHEHUs HEPruM K 3TOMY MpOLEcCY,

OliHIITeNRH noay4uun popmyny (1.3)
mV2
hv=A+ T

rme A — paboTa BbIXOJla JIEKTPOHA U3 MeTajuia (pa3iuyHa y pa3HbIX METAJUIOB);

2
myv
2 _ KMHETUYECKasi SHEPTHsI BHIPBAHHBIX
AIIEKTPOHOB.

C ToYykM 3peHUs KBAaHTOBOHW TEOPUU
MOXKHO OOBSCHUTH BCE 3aKOHOMEPHOCTH
¢doroadpdexra. Tak, u3 popmynbl DUHIITEHHA
(1.3) BHUOHO, YTO DBHEpPrusi BbIPBAHHBIX
YacTUIl — OJEKTPOHOB 3aBUCHUT MPSMO
MPOMOPIIMOHATEHO OT YaCTOTHI TaJIaoIIEro
CBETa, TO €CTh OT SHEPruu (OTOHOB, U HE
3aBHUCUT OT WHTEHCUBHOCTH CBE€Ta. 3aKOH
CroneroBa: yem OoJibllle CBETOBOH IIOTOK,
TeM OoJbllie Yuciio (DOTOHOB B 3TOM IMOTOKE
u, CJIEZIOBATEIIbHO, OosnplIe Oyzmer

BBIPBAHHBIX J3JICKTPOHOB, TO €CTb BBIIIC TOK
HaCbhIIICHUAI. BGSI)IHepI_[I/IOHHOCTB

B
-2 i
Puc. 1.5. YcTtponcrteo
doToanemMeHTa n cxema
€ro BKJ1IOYEHUSA B LEnNb.
A - aHopa; K -kaTopa;
B - npo3payHoe

dotorddexra  OOBIACHIETCS  TEM,  4YTO



nepegaya SHEPTUM TMPU CTOJIKHOBEHHH (OTOHA C DICKTPOHOM IPOUCXOIUT
MIPAKTUYECKH MTHOBEHHO.

SArnenne ¢dotodrddexTa MUPOKO MPUMEHSETCS B TEXHUKE (3BYKOBOE KHHO,
aBToMaruka). Bce texHuyeckue mnpuMeHeHHus (oTtord(dekTa OCHOBaHBI Ha
ucnonb3oBaHuu  (oroanemeHToB. dortosnement (puc. 1.5) cocrour wu3
CTEKJITHHOTO cocylla — OaJlJloHa M JIByX 3JE€KTPOJOB — Karona U aHoxaa. Karon
JIeJIaeTCsl B BUJIE TOHKOTO CJIOSI METalljla, KOTOPBIM MyTeM paclbUICHHUs] HAHOCUTCS
Ha TIOJIOBUHY BHYTpPEHHEW yacTu OaioHa. Ot Marepuana (poTokarona 3aBUCHUT, K
KakKMM 4YacToTaM JJIEKTPOMAarHUTHOTO M3JIy4YeHUss OH OyIeT 4YyBCTBUTEJIECH
(cmotpute Tabm. 1.1).

IIpn nocTaTo4HOM Pa3HOCTHM MOTEHIMAIOB MEXJIYy KaToIOM M aHOAOM BCE
AIIEKTPOHBI, BbUIETaOmue ¢ ¢GoTokaroma, OyayT cobuparhbcsi Ha aHojae. B sTom
cllydae cujia TOKa B mpuOope OyIeT CTporo mponopuuoHalbHa WHTEHCHBHOCTU
najaroniero Ha (OTOKATON H3JIyYCHHs, NpUYEM CHUJla TOKa OyaeT MEHATHCS
MTHOBEHHO, «0e3 uHepuun». BakyymHBIE CypbMsHO-1I€3UE€BbIE (DOTOIIEMEHTHI
npu pabouem Hanpsbkenuu 240 B o0nagaroT MUHUMAaIbHON 4yBCTBUTEIBHOCTHIO
80 MKA/IM. AHOA BBINOJIHEH B BUAE KojJbla WM ceTKU. CyIIecTBYIOT Kak
BaKyyMHbIE€, TaK W Ta30HAINOJHEHHbIE (OTO3IEMEHTH. B ra3oHamogHEHHBIX
(MHEPTHBIM Ta30M ¢ AaBjieHHeM 10 107 MM pT. CT.) (OTO3IEMEHTAX BEIMYHMHA
TOKa OOJbIIE 3a CYET HWOHU3AIUMU BBIOUTBIMH BJIEKTPOHAMU HEWUTpaJIbHbIX
MOJIeKYy1 Ta3a. BHOBb 00pa3oBaHHBIE 3JIEKTPOHBI, JABUTAsACh K AHOAY, B CBOIO
ouepelb  MPOU3BOIAT  TMOBTOPHYK)  HMOHM3alUI0.  YCUIIEHME TOKa B
ra30HaIl0JIHEHHOM ¢dotosniemenTe IPOUCXOUT IPONOPLUUOHATIBHO
OCBEIICHHOCTH M HapylaeTcsi 6e3bIHEpIMOHHOCTh. O0nacTh NPUMEHEHHS TaKHX
(OTO2JIEMEHTOB OTPaHUYCHA.

Hns  ycuneHus (OTOTOKOB YacTO TMOJB3YIOTCS SIBJCHHEM, IOJyYHUBIIUM
Ha3BaHUE BTOPUYHON AJIEKTPOHHON 3MHCCHH. DTO SBJICHUE 3aKJIIOYAETCS B TOM,
YTO AUIEKTPOHBI, OOJIaJAolIMe JOCTATOYHOW SHEPrueu, najaas Ha IMOBEPXHOCTH
MeTajula, HE TOJIbKO CaMU OTPAXKAIOTCSl OT 3TOW MOBEPXHOCTH, HO W BBI3BIBAIOT
OMUCCUIO HOBBIX JIEKTPOHOB C 3TOW ITOBEPXHOCTU. YCWICHHBIW JJIEKTPOHHBIN
MOTOK HAaMpaBJseTCd HAa AMUTTEP M NPOLECC YMHOXKEHHSI MOBTOPSIETCS HAa BCEX
NOCIIEAYIONIMX 3MUTTEpax. BelnyumHa BTOPUYHON SMHUCCHUU XapaKTEpHU3yeTCs

K03 (PUITMEHTOM BTOPUYHON HMHUCCMU O — OTHOILICHHEM YKCJIa BTOPUYHBIX

n n
SJICKTPOHOB 2 K YHMCJY TIEPBHYHBIX 1, BBI3BIBAIOIINX SIMHUCCHIO:

1 (1.8)



B 3aBucumocTu OT BelecTBa U SHEPTUU MAJA0NINX IEKTPOHOB K03 pUiineHT
BTOPUYHOIN SMHUCCHUH O MOXET JAOCTUTATh AECITH U Oojee. SIBIeHHE BTOPUUHOMN
AMUCCUM HCIONb3yeTcd s ycwieHus ¢ortortoka. Ha pwuc.1.6 npuBogurcs
cxeMaTudeckoe u3o0paxeHue (OTONIEMEHTa C OJHOKPATHBIM BTOPUYHBIM
yCUJIEHHEeM. YCTpPOMCTBO  (OTOANEMEHTa C  OJHOKPATHBIM YCUJIEHUEM
aHAJIOTMYHO YCTPOMCTBY BaKyyMHOro (hOTO3J€MEHTA.

CBeTO4UYBCTBUTEINIbHBIN CIION, Wrparolliuii pojib IMEPBUYHOTO (OTOKATOAA,
HaHECEH Ha BHYTPEHHEH MOBEPXHOCTU CTEKJISHHOIO BAKYYMHOIO OalJIOHUYMKa H
IPUCOEIUHEH K OTPULIATENIBHOMY IOJIFOCY MCTOYHHMKA ITOCTOSHHOIO HAIPSIKEHUS.
Ha npoTuBOmonoXkHOW BHYTpEeHHEH CTOpoHE OalyloHa HAHECEH TaKou Ke

CBETOUYBCTBUTENbHBIH cnoii . OH sBIsgercs BTOPBIM SIEKTPOIOM-3MHTTEPOM.
Mexny KaTogoM M 3MHUTTEPOM PACIIONIOKEH TPETUIN ANEKTPOI — aHOM, MOTEHIUAT
KOTOPOTO BBINIE€ TMOTEHIMANA AMUTTEPA. DOTOANEKTPOHBI, BHIOUTHIE CBETOBHIM
TIOTOKOM C Katoja K| yckopsroTcss smekTpuueckuM T1oneM M 3HAYMTENbHAS HX

YacTh, MpoNeTas depe3 aHOA ‘), MpeICTAaBIAONMMI cob6Oil CeTKy, mpeomoneBas
BCTPEYHOE I10JIE MEKY aHOAOM M AMUTTEPOM, MOIMAJAET HA BTOPUYHBIA SMUTTEP
D | nonyunBmmii HazBaHWEe AMHOZA. BBHIOUTBIE M3 HETO AMEKTPOHBI MEHBIIHX
CKOpOCTEH, 4eM NePBUYUHBIEC, COOMPAIOTCS AHOIOM.

Ecnu kosdduumeHT BTOpUUHON SMHCCUU 3JIEKTPOHOB OOJBIINE €AUHUIIBI, TO
CWJIa TOKa B Lenu aHoja Oyzxer Oosibllie CUJIbl MEPBHYHOIO TOKa C Kartoja,
BBI3BAHHOTO JICHCTBUEM OCBEILICHUS.

Oco00eHHO BBICOKOE YCUJIEHUE JTAeT MPUOOP ¢ MHOTOKPATHBIM YCUJIEHUEM TOKA
32 CYET BTOPUYHOM 3JIEKTPOHHOM sMHccuM, n300pereHHbIl A.A. KyOenkum u

o A

Puc.1.6. Cxema dpoToanemMeHTa Cc ycurieHmem
doToTOKAa.
K - kaTtoa; O - anHoa; A - aHop, ® - cBeTOBOM NMOTOK
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Puc.1.7. OnekTpuyeckaa cxema ooOTONMEKTPOHHOIo YMHOXUTENA.
d - ceeToBOM NoToK; K - doTokaTon; 31, B2, B3 - AuHOAbI; A - aHOA;
D - genutenb Hanps>keHus

JIro6oe n3o0pakeHne MOXKHO paccMaTpuBaTh KaK MHOTOKAHAJIbHYIO CHUCTEMY
nepenayd  MHQOpPMALKM, TNPUYEM YHCIO KAaHAJOB  BBIPAXKACTCS  UYUCIOM
pa3pelaeMblX IEMEHTOB IIepeJaBaeMoro n3oopaxenus. s 3T0ro uCnoiab3yercs
Habop 10° © 10° mapaulenbHBIX MHKPOKAHAIIOB, KaKIbIH M3 KOTOPBHIX paboTaer

Puc. 1.7. Dnexrpudeckas cxema (pOTOIIEKTPOHHOTO YMHOKHUTEIS:
® — cBeToBoit notok; K — dotokaron; 31, 3,, D3 — TUHOIHI,
A —anon; D — nenutens HanpsiKeHUs

KananbHBI YMHOXKHUTENH — 3TO TPyOKa ¢ ITMHHOMN, MPEBBIIIAIONIECH TUaMeTp B
JECATKHU pa3 (oTHouleHue IUHbI K auameTpy — 50). TpyOka umeeT mpoBOAsIIMe
CTEHKH, Ojarojapsi 4emy NPHUIIOKEHHAs MEXAY TOpLUAMU Pa3HOCTh IMOTEHIUAJIOB
Pa3HOCHUTCSA TOKOM IO BCEeW ee MHe. BHyTpu kaHanma — Bakyym. BropuuHo-
AIIEKTPOHHBIM AMUTTEPOM CIYUT BHYTPEHHSSI IOBEPXHOCTh KaHaja. [IpogonsHoe
AIIEKTPUYECKOE TI0JIe BHYTPUM KaHajla COOOIIAaeT »JJIEKTPOHY CKOPOCTh B
HalpaBJIeHUH K aHOJHOMY KOHILy TPyOKH. DJIEKTPOH y/IapsieTCcsl O CTEHKY paHblIIe,
4YeM BBUIETUT YE€pEe3 aHOJIHOE TOPLIEBOE OTBEpCTHE. BBIOUTHIE TPU 3TOM BTOPUYHbBIE
AJIEKTPOHBI TAKXKE JABUTAKOTCS B CTOPOHY aHOZA U B CBOIO OYEPEAb COYAAPSIOTCS CO
CTEHKOMN 51 TaK naiee.

B kauecTBe MOKpBHITUA MCHONB3YETCS IUIEHKA METaUIMYECKOro CBHUHIA JHOO
BaHagueBo-pocharHoro  crexina. Kosddumument  ycuimeHus — mocTuraeT
10°* 10°, nuamerp xamana — 1 mm, umHa — 50 MM, HanpsbkeHne — okoso 2 kB. Tlpu

b +



CTOJIb OOJBIIIOM YCHUJICHHUHU €CTh OMAaCHOCTh MOHHOW OOpaTHOW CBSI3M: IOIMA/IaHUe
WOHOB HA BXOJ  BBI3BIBAET IOBTOPHBIM  AJNEKTPOHHBIM  curHaim.  [lns
npenoTBpamennsi 3Toro 3¢¢eKkra KaHaJIbHBIM OJICKTPOHHBIM YMHOXHUTEISIM
OpUAAIT  M30THYTYH0 (opmy (cnupans). bompmumu  npeumylnecTBaMu
YMHOXHUTEJIEH SPKOCTH C MHUKPOKaHAJIBHBIMU IJIACTUHKAMU SIBISIIOTCS: 1) uX
KOMIIAKTHOCTh M JIETKasl CTHIKOBKAa ¢ OOBIUHOM (hoToammaparypoii; 2) ycKopsitoiiee
HanpsDKEHHE CPABHUTENIBHO HEBEJIMKO, CXeMa MUTaHUs NpPEeeibHO NpOCTa, He
TpeOyeT MarHUTHOTO MOJIsl U MOAGOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE pa3pelieHre
ompezieNisieTcsl TOJIbKO reoMeTpuell Habopa MHMKPOKAHAJIOB, HE 3aBUCUT HH OT
HAIpSOKEHUs, HU OT YCWJICHHS; 4) OHM HUCKIIIOYAIOT JIOKaJIbHbIE MEPECBETKH U
ocierienne HaOmomarens. MKII  ommmyaroTcst  BBICOKOM — MEXaHUYECKOU
MPOYHOCTHI0O M HE OOATCS KOHTAKTa C arMOC(EpPHBIM BO3IYXOM, HX MOXKHO
MIEPEHOCHUTH U3 IIPHOOpa B IpHOOP.

Bo3MOXXHOCTM Halllero 3peHus paccMaTpUBaeT CHCTEMAa TEIUIOBUJICHUS.
TeroBuaeHNe TMO3BONIAET TMOJMy4YaTh BUIAMMOE U300pakeHHE IO TEIIOBOMY
(uHppakpacHOMY) COOCTBEHHOMY WJIH OTPa)KEHHOMY HM3JIYyYEHHUIO, K KOTOPOMY HE
YyBCTBUTEJICH Hail mia3. [[pubop, 4yBCTBUTENBHBIN K (POTOHAM, UCITYCKAEMBIM
Ipy TEIJIOBOM H3JIyYEHUHM, Ha3blBaeTcd NPUOOPOM «HOYHOTO BUJICHU.
OnTuyeckue CUTHaIbl NPeoOpa3yloTcsi B AJIEKTPUYECKUE, KOTOpbIE 3areM
YCWJIMBAIOTCS U BOCIPOU3BOIATCS B BHUAEC M300paKE€HUs HA BUICOKOHTPOJIHLHOM
YCTPOMCTBE.

B 70-x romax ObUTM cCO3[@aHbl MPUHIMIHATILHO HOBBIE, 00Jiee MPOCTHIC
YCTPOWCTBAa, B KOTOPBIX TEIUIOBOE U300pakeHue, 0e3 mpeoOpa3oBaHus B
AIIEKTPUYECKUE CHUTHANIBI, MPOCHHUPYETCA HA SKpaH, MOKPBITBIA TOHKUM CJIOEM
BEI[ECTBA, W3MEHSIOIIETO CBOU ONTHYECKHE XapaKTepUCTUKU (KodpduimeHT
OTPAKEHUSI WJIM TNPOMYCKAHWUSA, HMHTEHCUBHOCTh WJM 1BET CBEUYEHUS) IO
BO3/ICHCTBUEM TEIUIOBOrO M3nmyuyeHus. Ha skpaHe MOXXHO HaOMOAaTh BUAUMBIC
n3o0paxkeHns W (QororpapupoBare uX. B KauecTBe  TemmeparypHoO-
YyBCTBUTEJIbHBIX BEUIECTB MCMOIBb3YIOTCS KUJIKUE KPUCTAIUIbI, KPUCTAIIMYECKHE
JOMUHO(OPBI, TTOJTYITPOBOITHUKOBBIC IJICHKH, TOHKWE MAaTHUTHBIC TJICHKHU.

Cucrembl TEIUIOBUACHHUS NPUMEHSIOTCS s 0030pa MECTHOCTH, OXpaHbI
OKpy)Karoliend cpeabl, OOHApPY>KEHHUs JIECHBIX II0KAapOB, KOHTPOJIA KauecTBa
npoaykiuu. [IpenMyiiecTBOM CUCTEM TEIUIOBHIICHUS SIBIISIETCS UX CIIOCOOHOCTH
paboTaTh B J11000€ BpeMsi CyTOK U B HEOJIArONpUsITHBIX TOTOHBIX YCIOBUSX.

2. METOA UBMEPEHUA



Jlnst mpoBeneHusi 1abopaTopHOil paboThl mcmnoib3zyercss ycranoBka DITK-10
(puc. 2.1). YcraHoBKa MO3BOJISIET KCCIIEIOBATh BOJIBTAMIIEPHBIE XapaKTEPUCTUKH B
IIMPOKOM  MHTEpBaJie  OCBelIeHHOcTeW. Ilpenensl HU3MEpeHHs]  AHOTHOTO
HarpsbkeHust B npsimoMm pexxume 0 + 5 B, B oOparHom — 0 + 2,5 B. Ilpeaenst
m3mepeHus pororoka ot 0 10 9,99 MKA.

YcTaHOBKa COCTOUT M3 00BEKTA MCCIEAOBAHUS U yCTPOMCTBA U3MEPUTEIBLHOTO,
BBITIOJTHEHHBIX B BHJI€ KOHCTPYKTHUBHO 3aKOHUCHHBIX W3JCJIMM, YCTaHABIMBAEMbIX
Ha JIa0OPaTOPHOM CTOJIE U COEAMHEHHBIX MEXITy COO0M Kabenem.

OO0ObekTa nccne0BaHus KOHCTPYKTUBHO BBINOJIHEH B BUJIE COOPHOTO KopItyca,
B KOTOPOM YCTaHOBJIEHBbI OCBETHUTENb (PTyTHas jamIia) ¢ UCTOYHUKOM IMHUTAHMUS,
010k uUHTEpP(HEPEHIIMOHHBIX CBETOGUILTPOB 1-4 M yCTpONCTBAa pEryIMPOBKH
ocemieHHOCTH. [lomoxkenue «0» Onoka CBETOQMIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBEeTOPUIBTPOB M MOXKET NPUMEHATHCA MJIS CHSATHS
MHTETPaJIbHbBIX BOJIBTAMIIEPHBIX U JIIOKCAMIIEPHBIX XapaKTEPUCTHK, a MOJIOKEHUE
«5» — mepeKkphIBaeT JaMIly M HCHOJIb3yeTCs s ycTaHOBKU Hyias. K koprycy ¢
MOMOIIBI0 KPOHIITEHHA MPUKPEIJIEH YCUIUTENb (DOTOTOKA, HA BEPXHIOK KPBILIKY
KOTOPOI'O YCTaHABIIMBAIOTCS CMEHHbIE (POTONPUEMHUKH ¢ PorodieMeHTamu D-8 u
@®-25. Ilpu ycraHoBKe (HOTONPUEMHUKOB HX MPHUEMHOE OKHO COBMEILIAIOT C
BBIXOJIHBIM OKHOM OCBETHTEJISI M 3aKPbIBAIOT MPU TOMOIIU OJIEH/bI.

Ha nepenneit mnaHenu o0beKTa UCCIENOBAaHUS HAXOOUTCA  CETEBOM
BBIKJTIOYATEIh C WHJIMKATOPOM BKJIIOUYEeHMsS ceTh. Ha 3amHelt maHenu oObekTa
UCCJIEIOBAHUSI PACIIONIOKEHBI KJIeMMa 3a3eMJICHUS, JepiKaTen MpenoXpaHuTenei
U ceTeBOM MmHyp ¢ BWiIKOW. Ha OOKOBOI CTEHKE PACHOJIOKEHO BBIXOJHOE OKHO
OCBETUTENISI M YCTPOWCTBA I CMEHBI WHTEPHEPEHIIMOHHBIX CBETO(DHUIBTPOB
PEryaupOBKH OCBEIIEHHOCTH. Ha OOKOBBIX MOBEPXHOCTAX yCHIUTENS (OTOTOKA
pacmoNOKEHbl COCTUHUTENBHBIM IIHYp C Pa3beMOM Uil MOAKIIOUEHUS OOBEeKTa
HCCIIEZIOBAHUA K YCTPOMCTBY M3MEPUTEILHOMY M PETYASTOPHI OalaHCa YCUIIUTENS
I'PYBO u TOUHO.



Puc. 2.1. YcranoBka ®IIK-10
YCTpOoCTBO U3MEPUTENILHOE BBHITIOJIHEHO B BUJIE KOHCTPYKTUBHO 3aKOHUEHHOTO

m3nenud. B HeM  mpuMEHEHa  OJHOKpUCTalbHas  MHKpo-OBM ¢
COOTBETCTBYIOIIMMH  JIONOJIHUTENBHBIMU  YCTPOWCTBAMH,  MO3BOJSIOIIMMHU
MPOU3BOJIUTH M3MEpPEHUsi TOKa (HOTOIIEMEHTa, YCTAHOBJIEHHOIO B OOBEKTE
WCCIICIOBAaHNsA, YCTAaHABIMBATh M HW3MEPATh MHUTAIOIIEE HAIMpPSHKEHWE Ha
doToaneMeHTe, a TakXKe OCYHIECTBISATh (YHKUMUU YIPaBICHUS YCTAaHOBKOM
(ycTaHOBKa pPEXHMOB MPSMOTr0 WM OOparHOro W3MepeHuss W T.a1.). B cocras
YCTPOWCTBA U3MEPUTEIIBHOTO BXOIST TaKKE UCTOYHUKHU €r0 MUTAHUS.

Ha nepenneiln manenu ycTpoucTBa M3MEPUTEIBLHOIO PA3MELIECHBI CIEAYIOIINE
opranbl ympaBieHuss u wuHaukauuu: kKHomka [IPAMAS-OBPATHASA c
COOTBETCTBYIOIIMMH WHJIMKATOPAaMH — MPEIHA3HAYCHA JUUI BKJIIOUYECHUS MPSIMOTO U
00paTHOro PEeKUMOB M3MEPEHUs; KHOMKHU «1+», «-» u CBPOC — npenHa3HaueHsbI
JUISL PEryIMpPOBKH HampssKeHUs Ha (OTO3JIEMEHTE U ero copoca B HOJb;
WHIUKATOpPhl B M MKA — TpeaHa3sHayeHbl [ WHIWKALWW 3HAYCHUW BEIUYWH
HarpsbKkeHust Ha GOoTodIeMeHTe U POTOTOKA B MPoIecce pabOThI.

Ha 3agHen manenu ycTpoMCTBA M3MEPUTEIBLHOTO PACIIOJIOAKEHBI BBIKIOUATEb
CETb, «xnemMma 3a3eMJieHMs, JepKaTeld  MpefoxpaHuTened  (3aKpbIThI
MpeAOXPaHUTEILHON CKOOOM), CETeBOM IIHYp C BHJIKOH U pa3zbeM I
MOJIKJIIOYEHUsI 00BEKTa UCCIICIOBAHNUS.



YCTpoCTBO M3MEpPUTEIbHOE IIPU TOMOIIM CETEBOro IIHypa IMOAKII0YAETCS K
cetn 220 B, 50 I'mn.

3. BBIIIOJITHEHUE PABOTbI

3.1. BxitouuTth npuOOpHI B CETh.

3.2. VYcTaHOBUTH B MOJIOKEHHE «5» OJIOK CBETO(DUIBTPOB M PETYISATOPAMHU
OamaHca YCHUIUTENS «Tpy0o» M «TOYHO» OTPETyIUpOBaTh MOKAa3aHUs
BOJIBTMETPA U MUKPOAMIIEPMETPA J10 HYJIS.

3.3. Jlarp 1amie OCBeTUTEJIS MPOrPeThCs B TeyeHne 15 MUHYT.

3.4. YcranoButb cBeTopunsrp 1 (A =407 Hm).

3.5. CHATb  BOJBTAMIEPHYIO  XAPAKTEPUCTUKY NPU  MaKCUMaJbHOU
OCBEUIEHHOCTH (KpaliHee MOJOKEHUE KOJIbLIA YCTPOMCTBA PErYIHPOBKH
OCBEUIEHHOCTH MPU €ro MOBOPOTE MO YaCOBOW CTPENKE) ISl IPSIMOTO
HaANpPsSLKEHUs, JaHHbIE 3aHeCTU B Tadi. 3.1.

Tabnuya 3.1
uBj| o0]05] 1015|201 25| 30| 35| 40| 45| 50
I, MxkA

3.6. Haxarb KHONKY «COpOC» U YCTAHOBUTh O0OpAaTHOE HANPSKEHUE.

3.7. YMEHBUIUTH TOK JI0 HYJISI U ONIPENIETUTh 3aruparoliee HanpskeHue.

3.8.  CHATb BOJBTAMIIEPHYIO XapaKTEPUCTUKY MPU MAKCUMAITLHOM OCBELICHHOCTH
JUTst OOPaTHOTO HAINPSHKEHWS, TaHHbIE 3aHEeCTH B Tao. 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, MxkA
3.9. [Ilponenars myHKTHI 3.5—3.8 AJisi MUHUMAJIbHOM OCBELIEHHOCTH (KpaiiHee

NIOJIOKEHUE KOJIBLIA YCTPOMCTBA PETYIMPOBKHA OCBEIIEHHOCTH NPU €ro
MIOBOPOTE MPOTHUB YaCOBOM CTPEIIKH).




3.10. IToctpouth rpadukud 3aBUCUMOCTH I=1(U) 711 MAaKCUMaJlbHOW H
MUHHUMaJIbHOM OCBEIIEHHOCTEN Ha MUJUIMMETPOBOM Oymare.
3.11. YcranoButh cBeTOOUIBTP 4.
3.12. Ilpomenars mnynktel 3.5-3.7 u 3.9-3.10 nmnsa ceerodpunsTpa 4
(A =578 um).
3.13. CpaBuutb 1 cBeTopmiIbTpoB 1 u 4 Toku HackiieHus nmpu U =5 B.
3.14. OnpenenuTh KUHETHYECKYIO JHEpruto  ¢orosnekrpoHa it 1
ceeropunstpa no Qopmyne 1 =€U| tne e — szapam osmekrpomna,
U — 3anmparoniee HanpsiKEHUE.
3.15. OnpenenuTh MaKCHUMAJbHYIO CKOpPOCTh  (porosnexkrpoHa miuga 1
2eU
Vmax =y~
cBeTopuiIbTpa 1o Gopmysie M | rme m — mMacca dJIeKTpoHa.
3.16. Onpenenuth paboTy BbIXOAA (HOTOINEKTPOHA H3 MeTama st |
A= he _ eU
cBetouibTpa 1o Gopmyiie A , te h — nmocrosiunas Ilnanka,
C - CKOPOCTb CBETa B BaKyyMe, A — JUTMHA BOJIHBI.
.
3.17. OmnpenenuTs KpacHyto rpanuity ¢porodddekxra no hopmyie h
IHpumeyanus:

1. JImuHBI BOJNIH MpomycKaHus WHTEp(EepeHInOHHBIX cBeTOGmIbTpoB: 407 HM
(1), 435 um (2), 546 am (3), 578 um (4). B ckoOkax ykazaHbl HOMEpa
CBETO(MIBTPOB, YKa3aHHBIC HA YCTAHOBKE.

2. 3HaK «MUHYC» IIPU OOPaTHOM PEKUME U3MEPEHHS HE MHIULIUPYETCS.

3. PexuMm pa®OThl yCTAaHOBKHM MPEPBIBUCTBIA — uepe3 Kaxjble 45 MUHYT

paboThI enaeTcs nepepbiB Ha 15-20 MUHYT.



4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoit ¢oroaddexkr HazbiBaeTcsi BHEMHUM? (OCHOBHBIE 3aKOHBI
BHemIHero ¢otorddekra.

2. OO0bsacHUTH 3aKOHBI (HOTOA(D(PEKTa C TOUKM 3pEHUsT KBAHTOBOW TEOPHUHU.

3. MoxHO 11 00BSCHUTH (POTOIPHEKT C TOUKU 3PEHHS KIIACCHUUYECKOU
ANEKTPOAUHAMUKU ?

4. HasBarb Tumsl ¢oTO31€MEHTOB.

5. JlaTh ompezenieHus CBETOBOIO MOTOKA, OCBELIEHHOCTH, CHJIbI CBETA.

CdopmynupoBaTh 3aKOHBI OCBEIIEHHOCTH.
6. Yro Takoe BTOpUYHas 3ieKTpoHHass »muccuss? KoHcTpykius
(bOTOANEKTPOHHBIX YMHOKHUTENEH.

KonTtponupyemsie komnerenuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

— OneHka «5» CTaBUTBCS, €CIIU yYalUiics BBIIOJIHAET padOTy B IIOJHOM 00beEME ¢
COOJIIOZICHUEM HEOOXOOUMOW IOCIIENOBATENbHOCTH IPOBEACHUS ONBITOB U
U3MEPEHUN;  CaMOCTOSITENIbHOM  palMOHaJbHO  MOHTHUPYET  HEOOXOAHUMBIE
00Opy/0BaHUE; BCE OMBITHI IPOBOJIUT B YCJIOBHSX M PEKMUMaX, 00€CIEUHBaIOIINX
MOJTyYeHHUE MPABUIbHBIX PE3yJbTaTOB U BBIBOJIOB; COOMIONAET TPEOOBAHUS MPaBUII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M aKKypaTHO BBINOJIHAET BCE 3aIUCH,
TaOMUIBl, PUCYHKH, YEPTEXH, TIpadUKH, BBHIYUCICHUS; MPABHIBHO BBIMOJIHSAET
aHaJIU3 NOTPELIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIM BBIIOJHEHbI TPEOOBaHUA K OLUEHKH «5», HO ObUIH
JOMYUIEHbl JBa-TpU HeJIouYeTa, He Oosee OJHON HerpyOooW OIIMOKA M OIHOTO
HeZo4YeTa.

— Onenka «3» craBUTCS, e€cilu paboTa BBIIOJHEHA HE IMOJHOCTBIO, HO 00bEM
BBIITOJIHEHHOM YaCTH TAaKOB, ITO3BOJISET IOJIYYHUTh NPABUIIBHBIE PE3YJBTAThl U
BBIBOZIBI: €CJIM B XOJI€ IPOBEJCHMSI OIIBITA U U3MEPEHUN OBLIM JOMYIIEHB! OLINOKH.
— OneHka «2» crtaBuUTCs, ecid paboTa BBIIOJHEHA HE IMOJHOCTBIO U 00bEM
BBIIMIOJIHEHHOM 4YacTu paboT HE MO3BOJAT CIeNiaTh IPABHJIBHBIX BBIBOJIOB: €CIJIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIICHNS, HAOIIOIEHUSI IPOU3BOAUIUCH HETIPABUIIBHO.



Tema 6.2. Puzuka aTtoMma U aTOMHOIO sI/APa
Yerubii onpoc (YO)

1.B yem 3akmroyaercs siBIEHUE PaAUOAKTUBHOCTH ?

. KakoBa npupozaa painoakTUBHOTO U3JIyYEHHUS ?

. Hanummre 3akoH pagnoakTUBHOIO pacnaja.

. UTO Ha3bIBaAIOT NEPUOAOM IONypacnana?

. KakoBbI yCcTpOWCTBO U AelicTBUE KaMepbl BunbcoHa u cuetuyuka [ eitrepa?
. Pacckaxkure o monenu sinpa o MBanenko - I'eiizenoepry.

. UTO Ha3bIBalOT MACCOBBIM YHCIOM?

o3 N L B WD

. Kak onpenensior nedekt Macchl ¥ S3HEPTHUIO CBS3U siipa?

9. Uto Takoe sepHas peakuus?

10. YTo moHMMAIOT MOJI NCKYCCTBEHHOM PaIMOAKTUBHOCTHIO?

11. Kakyro saepHyr0 peakiuio Ha3bIBAIOT LIETTHOM?

12. JlaiiTe MOHATHE KPUTUUECKON MACCBI.

13. Pacckaxkute o MOTyYEeHUU U IPUMEHEHUH PaJUOAKTUBHBIX U30TOMOB.

14. PacckaxxuTte 0 NEpCIEKTUBAX Pa3BUTHUS aTOMHOW SHEPIETUKH.

15. Kakoe 61onoruyeckoe Bo3/1€CTBUE OKAa3bIBAIOT PAIMOAKTUBHbBIC U3ITYYCHHS HA
KUBOU OpraHnu3m?

16. Kakre yacTuiibl Ha3bIBaOT 3IEMEHTAPHBIMU?

KonTtponupyemsbie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ounenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COJEpKaHUE MaTepuaa

YETKO U MPABUIIBHO JAHBI ONIPEAEIICHUS U PACKPBITO COAECPKAHUE TTOHATUIA, BEPHO
HCITOJIb30BAHBI HAYYHBIE TEPMUHBI

IJIL A0KAa3aTCJIbCTBA UCITOJIb30BaHbI PA3JIMYHBLIC YMCHHSA, BBIBOABI U3 HEI6J'IIOI[€HPII>1,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6pCTCHHBIC 3HaHU.

OtMmeTka «4y
PACKpBITO OCHOBHOE COJIepKaHUE MaTepuaia

B OCHOBHOM IIPAaBUJILHO JAHbI OIIPEACIICHUS TOHATUNA U UCIIOJIb30BaHbl HAyYHBIE
TEPMUHBI.



OTBET CAMOCTOSTEIbHBIN

ONpPEACIEHUS MOHATHI HEMOIHBIE, JONMYIIEHBl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIE0BATEIbHOCTH M3JIOKECHHS, HEOOJbIIIEe HETOYHOCTH IIPH UCIIOJIb30BAHUM
HAy4YHBIX TEPMHUHOB WJIM B BBIBO/IaX U 000OIIEHHSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3ulus
TTOHUMAIOIITU )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHKHe Y4eOHOro MaTepuana, HO U3JI0KEHO
¢dbparmeHTapHO, HE BCET/a MOCIEI0BaTEIbHO

OINpEAEIICHHs MOHATUI HEJOCTATOYHO YETKUE

HE UCIOJIb30BAHbI B KAYECTBE JOKA3aTEeIbCTBA BBIBOABI U 0000IICHHS U3
HaOJIOJICHUH, TONYIIEHbI OIUMOKU MPU UX U3JI0KEHUU

JOIMYIEHbI OIIMOKHA U HETOYHOCTH B MCIIOJIb30BAHUU HAy4YHON TEPMHUHOIOTHH,
ONpPEACIICHUE IOHATUN

MpaBUJIbHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOMSIETO U KOHKPETU3UPYIOILIETO
xapakrepa (Mo3UIUsl KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHe Y4eOHOTr0 MaTepuaja He PaCKpPhITO

HE JJaHbI OTBETHI HA BOMPOCHI HABOJAIIETO U KOHKPETU3UPYIOLIETO Xapakrepa
JIOTIYIIIEHBI TPYObIe OMMMOKY B ONIPEACIICHUN TTOHSATUH, TIPU UCIIOIH30BAaHUHT
TEPMHUHOJIOTHH.

TecTupoBanue (T)

1. Kak Ha3pIBaeTCI MUHUMAJIbHAS TIOPITUST SHEPTUHU, KOTOPAS U3ITYIaeTCs WIH
MOIVIONIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOpITyCKYyJa

r) aup

1) KBapK

2. K10 otkpbut porosnexrpuyeckuit 3¢ dexrt 661 B 1887 roay (...)? Kto B 1888—
1890 romax skcrepuMeHTaIbHO Uccea0Ban GoTodaeKTpuueckuii 3pdexr (...)?
KTo BhINMONMHMI Hanbosee MOJHOE UcclieoBaHue siBiIeHus porodddekra (...) B

1900 r.?



a) I I'epu; A. Croneros; M. Ilinank

0) A. Ditamreiin; I I'epir; A. Croneros

B) I'. I'epii; A. Croneros; @. Jlenapn

r) A. DitHmTelH; A. Croneros; @. Jlenapa
n) A. Croneros; I. Tepir; A. DitHITelH

3. 13 vero coctout aapo aroma?

a) IPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U TIPOTOHOB

I') Y-KBaHTOB

1) SJIEKTPOHOB, HEUTPOHOB U MTPOTOHOB

4. Kaxo¥i n3 TaHHBIX BEIMYWH NMPOIMOPIIMOHATIFHA YHEPTUS KBaHTA?
a) JUTMHE BOJIHBL.

0) yacToTe KoJieOaHUM.

B) BPEMEHU U3ITyYEHHUS.

I') 2JIEKTPUUECKOMY 3apsiay sjipa.

1) CKopocTH (poToHa.

5.5IBneHKe UCTTyCKAaHMSI DJIEKTPOHOB BEILIECTBOM IOJ1 JCHCTBUEM
AIIEKTPOMArHUTHBIX U3TYyUYE€HUN HA3bIBACTCS:

a) IEKTPOIIH3.

0) porocunres.

B) hoTorhdexr

T') 3JIEKTpU3ALIUSL.

1) yIapHasi MOHU3ALIUSL.

€) peKkoMOuHaIIHs.

6.IIpenoxun siaepHyo MOAEIb CTPOSHUS aToMa:
a) JI. TomricoH.

0) D. Peszepdopn

B) A. bekkepers.

r) B. I'eitzenbepr.

1) H. bop

7.0npenenure, B KAKUX U3 IEPEUYUCICHHBIX HIXKE COCTOSIHUM BEIIECTBO MOXKET
UCITyCKaTh JINHEWYATBIN CIIEKTP U3JIyUCHHUS?
1. TBEpIOE COCTOsIHUE NTPU BBICOKOM TEMIIEpAType



2. )KHUJIKO€ COCTOSTHUE MPU BBICOKOH TeMIIepaType
3. ra3000pa3HOE COCTOSIHHUE TIPU BHICOKON TEMIIEpaType
4. ra3000pa3HOE COCTOSIHHE MPU HU3KOH TeMIIepaType

a) TOJIbKO 1.

0) ToaBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

1) B coctosinusix 1 u 2.
€) B cocTosiHUsX 3 U 4.
) B JTFOOOM COCTOSIHUH.

8. Uto Takoe o-u3inydeHue?
a) DJIEKTPOMarHUTHbIE BOJIHBI
0) [ToTok HEUTPOHOB

B) [ToTOK POTOHOB

r) [loTok simep aToMOB renus
1) HET IPABUIILHOTO OTBETA

9. Uto onpenensieT aTOMHBIA HOMED JIeMeHTa Z7?
a) CKOJIBKO B SIJIp€ HAXOJUTCS AIEKTPOHOB

0) CKOJIBKO B SIIpE HAXOAUTCSI HEUTPOHOB

B) CKOJIBKO B sIIp€ HAXOJIUTCA raMMa-KBaHTOB

I') CKOJIBKO B SIJJp€ HaXOAUTCS IPOTOHOB

1) 3aTPYJIHSAIOCh OTBETUTD

10. Yrto Takoe nepuon nonypacmnana T-pagnoakTUBHBIX siep?

a) BpeMs, B TEYCHHE KOTOPOTO YMCIIO PaJUOAKTUBHBIX sJIEp B 00pasiie
ymeHnbaercs B 10 pas

0) BpeMs, B TEUEHHE KOTOPOT'O YKCIIO PAJUOAKTUBHBIX sA1iep B oOpasie
YMEHBIIIAETCS B 2 pa3a

B) BPEMSI, 110 MICTEUCHUH KOTOPOTO B PaHOAKTHBHOM 00pa3Iie OCTaHeTCs \2
PaANOAaKTUBHBIX SIIEP

I') BpeMsl, B T€YEHHE KOTOPOTO YKCIIO PAJUOAKTUBHBIX AJiep B oOpasiie
ymenbInaercs B 50 pa3

1) 3aTPyIHSIOCh OTBETUTH

11.13 aromHOTO sijpa B pe3yabTaTe CaMOIPOU3BOJIBLHOIO MTPEBPAILECHUS BBUIETEIIO
SAJIPO aToMa Teliisi. ITO OTHOCHUTCS K CIIEAYIOIIEMY BUAY PaJu0aKTUBHOTO



pacnana:
a) anmb(a-pacna.

0) GeTa-pacma.

B) raMMa-U3JTyYCHHE.

') MPOTOHHBINA pacmaj

1) IByXIIPOTOHHBIN pacma

12.KoadgduiineHT mpornopImoHaJIbHOCTH MEXK/IY SHEPTHEH KBaHTA U 4YaCTOTOU
KOJIeOaHMI Ha3bIBACTCSI:

a) nocrosiHHas bonbimana.

0) mocrosinHas Punoepra.

B) ITOCTOSIHHAsI ABOTaipo

r) noctosinHast @apanes.

n) nmocrosinHas [lmanka

13. Yro Takoe KpuTHYECKass Macca BemecTBa’?

a) HAaMMEHbIIIasi Macca JEJSIErocs BEeIeCTBa, P KOTOPOH yiKE MOKET POTEKATh
LETHAs SAepHas peaKuus JeJICHUs

0) Macca JeNsIerocs: BEuecTBa, paBHasi MOJIIPHOM Macce 3TOT0 BEIIECTBa

B) Macca JIeJIAIIErocs BellecTBa, MOJTHOCThIO 3allOJIHAIONIAs AKTUBHYIO 30HY
peakropa

I') Macca JIeJSIIerocs BelecTBa, paBHas 235 Kr

1) 3aTPYAHSIIOCH OTBETUTH

14. Yto U3 HIDKE MEPEUIUCICHHOTO MOXKET OBITh 3aMETUTEIIIMI HEUTPOHOB B
SIIEPHOM peakTope?

a) TsoKesas Boja win rpaduT

0) Oop win KagMui

B) JK€JI€30 W HUKEJIb

r) OETOH UJIM TIECOK

1) 3aTPYAHSIIOCH OTBETUTh

15. Uccnenyemslit oOpaserr, cogepxariuiit N paauoakTUBHBIX sIep, CHavasa
oxnaxaaroT g0 —40 °C, a 3aTeM NMoMeaT B MarHUTHOE 1oJie. I3MEeHUTCS i pu
3TOM KOJIMYECTBO PATIUOAKTUBHBIX SIJIEP, KOTOPHIEC PACTIAJIUCH 3a BPEMSI, PABHOE
JIByM TI€pUOJiaM ToJrypacriaaa?

a) UBMEHUTCSI HE3HAYUTEIIHHO

0) U3MEHUTCS TOJIBKO MPHU OXJIAKIECHUU o0pasiia

B) U3MEHUTCS TOJIBKO MIPU BHECEHUU B MATHUTHOE MOJIE



') IBMEHUTCS, €CJIM 00pa3ell CHavalla OXJIaJAuTh, a 3aT€M BHECTH B MAarHUTHOE TOJIe
1) HE U3MEHUTCS

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

Kiouu kK TecTam:

Ne Bonpoca 1/2({3/4|5/6/7|8(9 [10/11 |1 |[13|14 |15

IpaBuibubiii |6 [B|B|O|B|O(B|F | [0 |a |0 |a |a |1
OTBeT

Kpurepun ouenku:

— «2» BBICTaBIIAETCA 00yUaroleMycs, el Habpas MeHee 5 06aioB;
— «3» BbICTaBIIsSIETCA 00yyaroemycs, 3a 8-6 0aios;

— «4» BbICcTaBIsIETCA O0yyaromemycs, 3a 9-11 6annos;

— «5» BeICTaBIISIETCS O0OyyarolemMycs, 3a 6osnee 12 6aos.

3amanus 1A caMoCTOATeIbHOM padoTsl (CP)
Tembl 3cce (pedpepaToB, 10KJIAT0B, COOOIICHUIT)

Pa3BuTHe B3MISI10B HA CTPOEHUE BEILIECTBA.
Mojenu cTpoeHUs aTOMHOTO SIAPA.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTPax BOJOPOJIA.
Snepnas moxenb aroma.

Omnswitel D.Pe3epdopaa.

Mopnens atoma Bonopoaa no H.bopy.

KBanToBbIe oCcTynaTs! bopa.

Jlazepsl.

PannoakTuBHOCTS.

A I Al o e

10.3aKkoH paguoakTUBHOTO pacnaja.

11.PagroakTUBHBIE IPEBPAICHUS.

12.CiocoObI HaOIIONEHUS ¥ PETUCTPALIMH 3aPSDKEHHBIX YaCTHIL.
13.9ddext BaBunona - YepeHkona.



14.TlonyuyeHnue pauoOaKTUBHBIX U30TOIIOB U UX IPUMEHEHHUE.
15.buonornyeckoe AeMCTBUE paluOaKTUBHBIX HU3TyYEHUH.
16.OneMeHTapHbIE YaCTULIBI.

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

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COZIEpKaHUE MaTepuasia

YETKO U IPABWIIBHO JAHBI ONIPENEIECHUS U PACKPBITO COACPKAHNE TOHATUI, BEPHO
MCITIOJIb30BAHBI HAYYHBIE TEPMUHBI

JUIs J0Ka3aTeIbCTBA UCIIOJIb30BaHbl Pa3IMuHbIe YMEHMsI, BBIBOJbI U3 HAOIIOAECHUH,
OIIBITOB

OTBCT CaMOCTOﬂTeHBHBIﬁ, HCIIOJIB30BAHEBI PAHCC HpHOGpeTeHHBIe 3HaHU.

OtMmetka «4»

PaCKpbITO OCHOBHOE COJIEpKAaHUE MaTepuasia

B OCHOBHOM TPABUJILHO JaHbI OMPEACIICHUS TOHATUM U UCTIOJIb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ompeieNICHUs MOHSITUN HETOIHbIC, TONMYIIEHbl HE3HAYUTEIbHbBIE HAPYILICHUS
MOCJIE0BATEIIbHOCTH U3JIOKEHUSI, HEOOJIbIIINE HETOYHOCTH MPHU UCIIOIb30BAHUHI
Hay4YHBIX TEPMUHOB UJIU B BBIBOJAX U 000OIICHUSIX

IIpaBUJIbHBIC U YETKHE OTBETHI HA BOMPOCH! YTOUHSIONIETO XapakTepa (MO3UIUs
MTOHUMAIOIIHH)

Otmetka «3»

YCBOEHO OCHOBHOE COZIepKaHue YyueOHOro MaTrepuasa, HO U3JI05KEHO
(dbparMeHTapHO, HE BCET/Ia MOCIIeI0BATEIBHO

OnpeIeTICHUs OHITUN HEAOCTATOYHO YETKUE

HE KCIIOJIb30BaHbI B KAUECTBE JJOKA3aTeJIbCTBA BHIBOABI U 00OOILIEHHS U3
HaOJIIOICHUH, TOMYIIEHBI OIIUOKHU MIPHU UX U3JI0KEHUU

JOTMYIIIEHBI OITMOKY U HETOYHOCTH B UCIIOJIb30BAaHUHU HAYYHON TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHATUIA

MPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOAILETO U KOHKPETUZUPYIOILIETO
xapakrepa (MOo3UIUsl KPUTHUK)



OtMmeTKa «2»

OCHOBHOE COJIEpKaHHE y4eOHOTO MaTepraia He PaCKpPhITO

HE JaHbl OTBETHI HA BOIIPOCH HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTIYIIIEHBI TPYOBbIe OIMMOKY B ONIPEACIICHUN TTOHSATUH, TIPA UCIIOIH30BAaHUHT
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGoparopnas padora Ne 17
N3y4eHue TPEeKOB 3apS”KEHHBIX YACTHUI 10 TOTOBBIM (poTorpadusim.

[leab: 0OOBSICHUTH XapakTep ABMXKCHHSI 3aPsHKCHHBIX YaCTHIL.
Oo6opynoBanue: Gororpaduu TPEKOB 3apPSKEHHBIX YACTHI], MOJTYUYEHHBIX B KaMepe
Bunbcona, my3sIpbKOBOM Kamepe U POTOIMYIIbCHH.

Teopernyeckoe 000CHOBaHUE

[Ipu BEINOIHEHUH TaHHOW 1a0OpPaTOpHON PabOThI CAEAYET HIOMHUTD, YTO:
a. JJIMHA TpeKa TeM OOoJible, 4eM OOJIbIIEe SHEPTUsl YaCTHUIII (M YeM

MCHBIIC IIIIOTHOCTB CpCI[BI);

b. TommuHa Tpeka TeM OOJbIIe, YeM OOJIBIIE 3apsT YACTUIIBI 1 YEM MCHBIIIE
€€ CKOPOCTbh;

C. TIPH JBMKCHUU 3apsHKCHHOM YaCTHIBI B MATHUTHOM TI0JIE TPEK €€
MOJTy4aeTcsl HCKPUBIICHHBIM, IIPUYEM PaInyC KPUBU3HBI TPEKa TEM
OoJblIie, YeM OOJIbIIe Macca ¥ CKOPOCTh YAaCTHIIBI 1 YEM MCHBIIIE €€
3apsId MOy MHAYKITUHA MAarHUTHOTO TIOJIS:

d. wacTtuia ABUTANACh OT KOHIIA TPEKa C OOIBIINM PaTUyCOM KPUBU3HBI K
KOHITY C MEHBIIIUM PaJNyCOM KPUBHU3HBI (PainyC KPUBU3HBI IO MEPE
JNBH)KEHUSI YMEHBIIACTCS, TAK KaK U3-3a COITPOTUBIICHUS CPE/IbI
YMEHBIIIAETCSI CKOPOCTh YaCTHUIIBI).

Iopsnok BbINOJIHEHHS PAOOTHI

3adanue 1. Ha nByx U3 Tpex npeacTaBlIeHHbIX BaM (potorpaduii (puc. 1,
2 u 3) u300paxeHbl TPEKU YaCTHULL, IBHXKYIIUXCS B MATHUTHOM T10JI€.
VYkaxute Ha kKakux. OTBEeT 000CHYHTE.



3adanue 2. Paccmotpure otorpaduio TPEKOB 0.-4ACTHII,
JBUTABIIMXCA B KaMepe Bunbcona (puc. 1), 1 oTBeThTE HA
JTAHHBIE HUXKE BOMPOCHI:

1. B kakoM HampaBlIEHUH JABUTAIHUCH O-4ACTHUIIbI?

2. JlnuHa TPEKOB O-4aCTUI] IPUMEPHO oauHakoBa. O
YEM 3TO TOBOPHUT?
3. Kak MeHsiach TOJIIMHA TPEKA MO MEPE JBUKECHUSA

yactull? UTo U3 3TOro cieayer?

3adanue 3. Ha pucynke 2 nana gpororpadus
TPEKOB 0-4acTHIl B kKamepe Bunbscona,
HAXOJUBIIIEHCS B MArHUTHOM TIOJIE.
Omnpenenute Mo 3TOM GoTorpaduu:
1. Tlouemy MeHsIHCH paanycC
KPUBU3HBI U TOJIIIMHA TPEKOB O
Mepe JBUKEHHUS 0l-4aCTHIL?

2. B Kakyo CTOPOHY JBUTAJIUCh YaCTHUIbI?

3adanue 4. Ha pucynke 3 nana ¢otorpadusi Tpeka 3JeKTpoHa B
My3bIPbKOBOM KaMepe, HaXOUBIIEHCsl B MarHUTHOM 1osie. Omnpeaenure mno
sToM (poTorpadumu:

1. TTouemy Tpek umeet hopmy criupanu?

2. B xaxoM HampaBJI€HUU ABUTAJICS AJIEKTPOH?

3. YTo MOMIO MOCTYKUTh TPUIHHOM
TOI'0, YTO TPEK JIEKTPOHA HA PUCYHKE
3 ropaszo IJIMHHEE TPEKOB 0- YACTHII
Ha PUCYHKE 2




KonTtponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; T1.1.-IL.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ounenku:

— O1eHKa «5» CTaBUTHCS, €CIIM yYalllUuics BBIOJIHSAET padoTy B MOJHOM O0ObEME C
COONIOIEHNEM HEOOXOAMMOM MOCIEOBATEIbHOCTH MPOBEICHUS OIBITOB U
U3MEPEHNUH;  CaMOCTOSITEIbHOM  palMOHaJbHO  MOHTHPYET  HEOOXOAHUMBIE
000py/0BaHUE; BCE OMBITHI IPOBOJIUT B YCJIOBUSX U PEKMUMaX, 00€CIEUNBAIOIINX
NOJIy4YEHHE MPABWIBHBIX PE3yJIbTaTOB U BBIBOJIOB; COOJIOAET TPEOOBAHUS MPaBUII
0€30MacHOCTH Tpy[a; B OTYETE MPABUIBHO M aKKypaTHO BBINOJIHAET BCE 3aIlUCH,
TaOMUIIBI, PUCYHKH, YEPTEKHU, TpaduKH, BBIYUCICHHS; MPAaBUIBHO BBIMOIHAET
aHaJIN3 ITOrPENIHOCTEM.

— OueHka «4» CTaBHUTCS, €CIM BBIIIOJHEHbI TPeOOBaHUA K OLUEHKH «5», HO ObUIH
JOMYUIEHBl JBa-TpU HEIouYeTa, He Oosee OJHOM HerpyOool OIIMOKA M OIHOTO
HeJloueTa.

— OueHka «3» cTaBUTCA, €Clid pabdoTa BBINOJIHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJIHEHHOM YacTU TaKOB, MO3BOJIAET MOJYYUTh MPABUIbHBIE PE3YIbTAThl U
BBIBOJIbI: €CJIM B XOJI€ MPOBEJEHUS ONbITA U U3MEPEHUN OBbLIN AOMYIICHBI OIIMOKH.
— OneHka «2» cTaBUTCS, €cid paboTa BBIIOJHEHA HE IMOJHOCTBIO U 00bEM
BBIIMIOJIHEHHOM 4YacTu paboT HE MO3BOJAT CIENaThb IPABWIBHBIX BBIBOJIOB: €CIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIICHUS, HAOIIOIEHUS IPOU3BOIUIIUCH HETIPABUIIBHO.

Kontposabnasi padora Ne 6
ITo pa3neny «ieMeHTbl KBAHTOBOW QUKW

Bapmuanr 1.
JlaiiTe XapakTepUCTUKY (PU3NYECKOTO SIBICHUS: aHHUTHIIALIMSL.
JlaliTe XapakTEpUCTUKY 3aKOHA PaJIMOAKTUBHOIO PacIaja.
Kakyro MakcuMaibHyH0 KHHETUYECKYIO SHEPTHI0 UMEIOT JIEKTPOHBI, BBIPBAHHbIE
U3 OKcuJa O6apus, mpu o0ydeHuH cBeToM ¢ yactotor 1015 T'u?
Bapmuanr 2.
JlaiiTe XapaKTepUCTUKY IJIAHETAPHON MOZIENIN CTPOEHUSI aTOMa.
JlaiiTe XapakTepUCTUKY (PU3NYECKOTO yCTPOMCTBA: (DOTOIIEMEHT.
AKTUBHOCTb paJIMOAKTUBHOIO AJIEMEHTA YMEHbIIWIIACh B 4 pa3a 3a § cyrtok. Haiitu
IIEpUOJ] MOTypaclaia.
Bapmuanr 3.



JlaliTe XapakTepUCTUKY MOZEIN CTPOCHUSI aTOMHOTIO 1pa.
JlaiiTe xapakTepuCcTHKy Teopun DuHImTeHa 17151 hoTorddexra.
Hatitn gactoTty u3nydeHusi, macca (¢OTOHOB KOTOPOTO paBHA MacCe TTOKOs
ANEKTPOHA?

Bapmuanr 4.
JlaliTe XapakTepUCTUKY KBAaHTOBOM MOJEJIM CTPOEHHUS aToMa.
JlaliTe XapakTepUCTUKY TEOPUHA OTHOCUTEIIBHOCTH.
Haiitu snepruro cBsa3u sapa nevirepus 21H?

Bapuanr S.
JlaiiTe XapakTepUCTUKY (PU3NYECKOTO SIBICHUS: TEPMOSIEPHAS pEeaKITusl.
JlaiiTe XapakTepuCTHKY (PU3NYECKOTO YCTPOiCTBa: kKamMepa Buibcona.
Omnpenenure 3HEPrUI0 POTOHOB, COOTBETCTBYIOMIMX HarOoJee JTMHHBIM BOJIHAM
BUAMMOM YacTH criekTpa 760 HM.

Bapmuasur 6.
JlaiiTe XapakTepUCTUKY PU3NIECKOTO SBICHUS: POTOIDDEKT.
JlaiiTe XxapakTepUCTUKY (PU3NYECKOTo ycTpoiicTBa: cuéTuuk I eitrepa.
Hanumure peakuuio, eciau npu 6ombapauposke 6opa 105B nelitponamu u3
oOpazoBagIerocs sipa BbIOpachiBaeTcs aib(a-yacTuiia.

Bapuanr 7.
JlaiiTe XapakTepuCTUKY (PU3UYECKOTO SIBJICHUS: PAIUOAKTUBHOCTbD.
JlaiiTe XapakTepuCTUKy (PU3UYECKOTO YCTPOICTBA: J1a3ep.
Haiitu kpacHyto rpanuiy hotodddexra 1l Kaausl.

Bapmuanr 8.
JlaliTe XapakTepucTUKy rurnoressl [lmanka.
JlaiiTe XapakTepUCTHKY (PU3NYECKOTO YCTPOMCTBA: SIACPHBIN PEaKTop.
Kaxas sHeprust BoIeIsI€TCS IPU PEAKIIUU:

31H+ 21H 42He + 10n?

KonTponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; II.1.-IL.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

- «5» cTaBUTHCS 3a padOTY, BHIMOIHEHHYIO OJHOCTHIO 0€3 OMMUOOK U HEZOYETOB.

- «4» cTaBUTHCS 3a pabOTY, BBHIOJIHEHHYIO MOJHOCTBIO, HO TIPU HAJIMYUH B HEW HE
Oosee onHOM rpyOOi M OINHOM HEerpyOoil OImMOKM W OZHOrO Hejodera, He Oolee
TpeX HEIOYETOB.



- «3» CTaBUTHCA, €CIU CTYJEHT MPAaBWJIBHO BBITIOJHWI HEe MeHee 2/3 Bcel paboThl
WIM J0NyCTU] He Oojee oqHONM TpyOol OmHMOKM M JBYX HEIOYETOB, HE OoJjee
OHOW TpyOOil M omHOUM HerpyOoi ommOku, HE Ooysee Tpex HEerpyObIX OMIMOOK,
OJTHOM HEerpy0oil OIIIMOKHU U TPEX HEIO0YETOB, IPU HATMYUH 4-5 HEI0UETOB.

- «2» CTaBUTHCS, €CJIM YMCIIO OIIMOOK M HEIOUETOB MPEBBICUIIO HOPMY OLEHKH «3»
WJIM MIPABUJIHO BBIMIOJHEHO MeHee 2/3 Bcell padoThl.



Tabnuna 3 - ®opmMa HHPOPMALMOHHON KAPThI 0aHKA TECTOBBIX 3aJaHUI

HanmeHnoBanue Bcero KonuuectBo dopm T3 Kontponupyemsie
paznenos T3 OtkpeiTOro | 3akpbITOrO Ha Ynopsaouenue KOMIIETCHIIUU
THIIA THIIA COOTBETCTBHE
Pazgen 1. Mexanunka 3 3 OK 01-OK 07; JI.1.-
JL6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pasnea 2. MoJexynsipaast 2 2 OK 01-OK 07; JI.1.-
(¢pusuka u 0CHOBBI JI1.6.; M.1.-M.6.;
TEPMOAMHAMUKH I1.1.-I11.7.; JIP2, JIP4,
JIP23, JIP30
Pazpnen 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOAMHAMMKA J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 Koseoanus u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 5. Ontuka 1 1 OK 01-OK 05; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 6. Jj1eMeHTDI 1 1 OK 01-OK 07; JI.1.-
KBAHTOBOM (pM3UKH JI1.6.; M.1.-M.6.;

I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeyenb BONPOCOB (3a1a4)
JJIS1 IPOMEKYTOUYHOM aTTecTaunu (IK3aMeH/3a4eT)

TeopeTuquKne BOIIPOCHI

1. Mexanndeckoe aBmkeHHE. OTHOCUTEIBHOCTH ABMXKEHUS. CHCTEeMa OTcCueTa.
MarepuanbpHas TOUKa.

2. PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSAMOJMHEHHBIC IBIKCHHUS ((opMynbl u
rpaduKy, ONMMMCHIBAIONINE JAHHBIC JBHKCHHS).

3. JIBWXKEHHE MO OKPY>KHOCTH € MOCTOSHHOM MO MOJYJIIO CKOPOCThI0. KnHemaTuka
JBH>KEHUS KOJIECHOM TapHL.

4. Cuna. Macca. 3akonsl HeroTOHA.

5. 3akoH BcemupHOro tiaroreHus. I'paButannonHoe mnosne. Cuna Tsxkectu. Bec u
HEBECOMOCTb.

6. Cuna ynpyroctu. Cuia TpeHHs.

7. Hmmynbc Tena. 3aKOH COXPaHEHUS UMITYJIbCA U PEAKTUBHOE IBUKEHUE.

8. Pabora m momHOCTE. MexaHuueckast SHEprus U €€ BHUIBL. 3aKOH COXpaHCHHS
SHEPTHUU.

9. OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH rasa.

10. OOwsicHEHHME arperaTHbIX COCTOSHMM BEIIeCTBA HAa OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX TPEACTABICHUMN.

11. Temmeparypa, Kak Mepa CpPEIHEW KUHETHYECKOW DJHEPrurM XaOTHUYHOTO
JBIKEHUS MOJIeKyll. TepMonHaMudecKkas IKajaa TeMieparyp. AOCOTIOTHBIN HYIIb.
12. Mogenb uneansHoro raza. OcHoBHoe ypasaenne MKT.

13. HacekllieHHbIe U HEHACBIIICHHBIE Mapbl. BiaxkHOCTH BO3/yXa.

14. Mopgenp cTpoeHUd XUAKOCTU. [IOBEpXHOCTHOE HATSXKEHUE W CMayMBaHUE.
Kanunnsipuelie siBiaeHuUs.

15. Mogenb ctpoeHus TBEPABIX TeJl. MeXaHMYEeCKHEe CBOMCTBA TBEPIBIX TEI.

16. BHyTpeHHss DSHeprus ©  crmocoObl e€ wu3MeHeHus. IlepBbIii  3akoH
TEPMOJMHAMUKH.

17. Ilpunuun nevicteus terioBoi mamuubl. KIT/] TemnoBoro asurarerns.

18. BzaumopaelcTBUE 3apsiKEHHBIX TEJ. DJIIEKTPUUECKUHN 3apsl. 3aKOH COXpaHEHMS
ANMEKTPUYECKOTO 3apsia.

19. 3akoH KynoHa. DnexkTpudeckoe Mmoje U ero XapakTepucTUKH.

20. Omnexrpuyeckas EMKocTb. KoHIeHCATOPBI.

21. IlocTosiHHBIN B3n€KTpUYECKU TOK. Cuia TOKa, HAIMPSHKEHUE, JJICKTPUYECKOE
COIIPOTUBJICHHUE.

22. [lapamienbHOE U MOCIEA0BATEIBLHOE COCIMHEHNE TPOBOHUKOB

23. 3axon OMa a1 yyacTka 1enu v nojaHou uenu. IJC ucTouHunka Toka.

24. PaboTa u MOITHOCTh MTOCTOSTHHOTO TOKa. 3aKoH J[koyns-Jlena.

25. IlomynpoBOAHUKH. CobcTBeHHas 151 IIpUMECHAas [IPOBOAUMOCTH
MOJTYTIPOBOTHUKOB

26. MaraurtHoe noje. MarauTHOE 10j1€ HOCTOSHHBIX MarHMTOB M MAarHUTHOE I0JIE
MPSMOTO TOKA.

27. HWHaykiusa MarHuTHOTO MoJig. MarHUTHBIN MOTOK.



28. Cwuia Ammepa. 3akoH AMIiepa.

29. SBneHue AMEKTPOMArHUTHOW MHAYKIMUA U 3aKOH 3JIEKTPOMArHUTHON WHIYKIIUU
®dapanes.

30. Ilpasuio Jlenua.

31. BuxpeBoe 3eKTprUeCcKO€e MoJIE.

32. Camomnnykuwms. AC camomnaykunu. MHAYKTUBHOCTb. DHEPrUsi MarHUTHOIO
TOJIS.

33. MexaHuveckue KojieOaHus U UX XapaKTEPUCTHKHU.

34. CBoOojHbIC U BBIHYK/ICHHBIC KosieOaHus. Pesonanc. Konebanust MOCTOB.

35. IlpeBpaiiienne 3Hepruu NMpyu KoyiedaTeIbHOM JABUKEHUH.

36. Mexanuveckue BOJHbL. Buabl BOJH XapaKTepUCTUKU BOJH. 3BYKOBbIE€ BOJHBI.
37. CB0oOOmHBIE 3JIEKTPOMAarHUTHBIC KoseObanusi B KoHType. [IpeBparienue sHeprun
B KosiebarenbHOM KoHTYpe. Dopmyna TomcoHa.

38. Ilepemennslii Tok. [loaydeHne nepeMEeHHOTO TOKa

39. AKTHBHOE CONPOTHUBJIEHUE B IIEMU MEPEMEHHOTO TOKa. J[efCTByOIIME 3HAYCHUS
TOKa U HanpspKeHHsl. MOITHOCTh MEPEMEHHOTO TOKa.

40. Karymnika uHIYKTUBHOCTH B IIEMTU IEPEMEHHOTO TOKA.

41. KonjaeHcarop B LN MEPEMEHHOIO TOKA.

42. Tpauchopmarop. [lepenaya u pacrpeneneHue EKTPOIHEPTUU.

43. DIeKTpOMAarHUTHOE TIOJIE W  DBJEKTPOMAarHuTHble  BOJHBL.  CKOpOCTH
AIIEKTPOMArHUTHBIX BOJIH.

44. ®duznyecKkue OCHOBBI PaJNOCBS3H.

45. DnexTpoMarHuTHas mpupona cBera. CKOpOCTh CBeTa. 3aBHCHUMOCTh MEXKITY
JUTMHHOW BOJIH U YaCTOTOM 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

46. 3akoH oTpaxkeHHs U npenomiieHus cera. [lonHoe oTpakeHue ceera.

47. Wutepdepenuus cBeta, IMPpakus CBeTa.

48. ucnepcus certa.

49. llomspuzanms cera.

50. IlIxana 3M€KTPOMAarHUTHBIX U3ITYYCHHM.

51. KBanroBas npupoaa ceera. KBanrosas runoresa Ilmanka.

S52. dotorddexkr, ero 3axonsl. [Ipumenenne Gororddekra.

53. YpaBHenue DuHmTeHa 175 poTordhdexra.

54. Monens atoma Pesepdopna u bopa. YpoBHu sHepruu B arome. M3nydyenue u
MOIVIOIIEHHE YHEprun aromoM. KBaHTOBaHME YHEPTUH.

55. IlpuHuun AeNCTBUSA U UCIIOJIB30BAHME JIa3epa.

56. PaanoakTHBHBIE U3JIYYEHUS U UX BO3JICVCTBUE HA KUBBIE OPTAHU3MBI.

57. CoctaB aromHbIX sjep. Snepubie cuibl. Jledekr macchl. DHEprusi CBs3u
aTOMHBIX SED.

58. SlnepHple peaknuu. ODHEPreTUYECKUN BBIXOJ sJAepHOM peaknuu. llemHas
peaKLys 1eIEHUS.

59. TepmosiaepHbIe peakLuu



KauecTBeHHbBIE 3a7a4n

1. Bemocunemuct ener mo poBHOW mnpsimou gopore. Kakue peranmu Benocurena
JIBHXXYTCS OTHOCUTEJIBHO 3€MJIM 10 MPSIMOJMHEHHBIM TPACKTOPUSIM, a KaKue — I10

KPUBOJIMHEHHBIM?

2. OT KakoM CKOpOCTM — CpeAHEeWl WIM MrHOBEHHOM — 3aBUCUT CTEICHb
MOBPEK/ICHUSI aBTOMOOWIISI TIPU aBApUMHOM CTOJIKHOBEHHUH C MIPETSTCTBUEM Ha CBOEM
myTu?

3. /JIBa moe3na uyT HaBCTpeuy APYT APYTY: OAUH — Pa3TOHSETCS B HAMPABICHUU HA
CeBep; JIPYyroil — TOPMO3UT B KKHOM HamparieHUU. Kak HampaBieHbl YCKOPEHUS
I10€310B?

4. Tpu Tena OpollleHbI Tak: NMEepBOe — BHU3 0€3 HauaJbHOW CKOPOCTH, BTOPOE —
BHHU3 C Ha4YaJbHON CKOPOCTBIO, TpeTbe — BBEpPX. OIMHAKOBBI JIU YCKOPEHUS 3THX
Ten?

5. SABisercs M JUHEHHAsT CKOPOCTh IMOCTOSSHHOM BEJIMYMHOW IIPU PaBHOMEPHOM
JBU>KEHUHM TeJa 10 OKPY>KHOCTH?

6. [louemy Henb3s mepederaTh yIHIy Mepea ONMM3K0 HIYIIHM TpaHcropToM? B dem
pUYMHA TOTO, YTO BOJUTEIIb HE MOXKET Cpa3y OCTAaHOBUTH ABTOMAIIIUHY ?

7. bapon Mrionxray3eH yTBep:klaj, YTO BBITAIIWI caM ceOs u3 00i0Ta 3a BOJOCHI.
Ob60cHOBaTh HEBO3MOXKHOCTH TOTO.

8. Temoxo Mpu CTOJIKHOBEHUH C JIONKON MOXXET TIOTONUTH €€ 0€3 BCSIKUX ISl ce0s
noBpexaeHni. Kak 3To comtacyercs ¢ paBeHCTBOM MOJYJIEH CHII B3aUMOZIEHCTBUA?

9. Kakas cuna 3acraBnser 3eMIII0 U Apyrye IUIaHEThl ABUraThes BOKpYr ConHua?

10. Mexnay ABymsl TelaMH JIEMCTBYET CUJa BCEMUPHOro TAroreHus. Ecim maccy
OJTHOTO U3 TEJl YBEJIIMUUTh, HAIIPUMEP BABOE, & PACCTOSHHUE MEXKIY T€JIaMH COXPAHUTh
MIPEAKHUM, TO U3MEHUTCS JIU CUJIa TSATOTEHUS MEeXay HUMU? Eciu u3MeHuTcs, To Kak?
11. [IputsiruBaercs i 3emMIIsl K BUCSAIIIEMY Ha BETKE SOJIOKY ?

12.1Umeet i Bec Opycok, Jexamuii Ha ctone? [lagarommii co crona?

13. TloueMy nmajaroT Ha 3€MJTIO KaIUIU A0S, KpYIUHKH rpajga’?

14. Korna BO3HUKAIOT CHUJIbI TPEHUS MOKOSI? CUJIbI TPEHHS CKOJIbKEHHS? CHUJIBI
TPEHUSI KaueHUs?

15. IlpuBeaute mpumMepsl, KOTAA TPEHUE BPEAHO U KOT/IA MOJIC3HO.

16. Ha cronuke B BaroHe moesga Jiexar KopoOka koH(eT u s0moko. [Touemy B
Hayaje JBWKCHHs sI0JJOKO TMOKATUIIOCh Ha3aj] (OTHOCUTENIBHO BaroHa), a KOpoOka
KOH(ET ocTanach Ha MeCcTe?

17. Tlouemy myssi, BRUICTEBIIAS U3 PY>KbsI, HE MOKET OTBOPUTH JBEPh, HO TPOOHBAET
B HEIl OTBEPCTHE, TOT/Ia KaK JIaBIICHUEM MaJblia IBEPb OTBOPUTH JIETKO, HO MPOJIEIIATh
OTBEPCTUE HEBO3MOXKHO.

18. CoBepuiaer 11 paboTy cuia TAKECTH, ACHCTBYIOIIAs HAa KHUIY, JIeXKAllyl0 Ha
crose?

19.Manpuuk B ofHOM ciydae mpoiren 100 M, a B ApyroM — npoOekasl Takoe ke
paccrosinue. OMHAKOBbBIE JTU MOIIHOCTH OH pa3BUBai?

20. Kamenp OpoieH BepTUKalbHO BBepx. Kakue npeBpallleHus D>HEPruu
MIPOUCXOJIAT MPHU MOJETE KaMHs?



21. JlerkoBoii U Tpy30BOM aBTOMOOWJIM JIBHKYTCS C OJMHAKOBBIMU CKOPOCTSIMHU.
Kaxoii u3 Hux obnagaet 60mblell KHHETUYECKON dHEepruei?

22. Boga kunuT B OTKPBITOM cocyae. M3MeHuTcs au Macca KUJKOCTH BO BpeMs
KUTICHUS?

23. Uem o0OBsCHSETCS paclpoCTpaHEHHE B BO3AyXe 3amaxoB OEH3MHA, AYXOB M
JIPYTUX BEIIECTB?

24.Kak U3MEHUTCS JaBJICHUE WJICAJIbHOTO ra3a Mpu yBEIWYEHUU KOHIICHTPAIUU €ro
MOJIEKYl B 2 pa3a, €Clii CpeAHsiss KBaJpaTUdHash CKOPOCTh MOJIEKYJT OCTaeTcs
HEU3MEHHOMU?

25. Ha gto pacxomyeTcs O0MbIlle SHEPTUU: HA HATPEBAHUE BOJIBI M aJTFOMUHUEBOU
KaCTPIOJIH, €CJIM UX MACChI OITMHAKOBBI?

26. Tlouemy xeye3HbIC MEYM CKOPEE HArpeBAarOT KOMHATY, YeM KHUPIUYHBIC, HO HE
TaK JIOJITO OCTAOTCS TEILILIMU?

2'7. MoXHO 1 B METHOHM KacTpIOJie pacIlIaBUTh CTAJIbHYIO AETaNb?

28. B kakoM ciiyyae MOXKHO MOJIYYUTh OOJbIIEe KOTUYECTBO TEIUIOTHI: CokUTast 1 Kr
OceH3MHA WK | KT KaMEHHOTO yTJIsi?

29. Kak ¢ mNoOMONIbI0O KOMHAaTHOTO TEPMOMETpPA ONPEACTUTh OTHOCUTEIbHYIO
BJIQXKHOCTh B IOMEIICHUU?

30. Ilouemy npu nepeBo3Ke OEH3MHA U APYTHX JIETKO BOCIUIAMEHSIOIINXCS BEIIESCTB
K [IUCTEPHE MPUKPEIUIAIOT METAJUIMYECKYIO 1I€Ib, KACAIOIIYIOCS 3E€MJINA?

31. . Kak wusMmeHuTCs cuia B3aUMOJEHUCTBHUSL JIBYX TOUEUYHBIX BIIEKTPUYECKUX
3apsAI0B TIPW  YMEHBIICHUW PACCTOSHUS MEXAy HuUMH B 2 paza? Bribepute
IIPAaBWJIbHBIA OTBET.

32.Pa3Mepsl METHOTO M KEJIE3HOTO NMPOBOAOB OAMHAKOBBI. COINPOTHUBIEHUE KAaKOTO
npoBoza Oosbie?

33.HamnpspbkeHrne Ha KOHIAX MPOBOAHMKA yBenuuwWid BABoe. Kak m3aMeHunach cuia
TOKA, MPOTEKAIOIIETO B TPOBOJAHUKE?

34.YeM onacHO KOPOTKOE 3aMBIKAHUE IEKTPUUECKUX TPOBOJOB?

35.11puBenuTe mpUMepbl UCTIOIB30BAHUS TEIJIOBOTO JEHCTBUS TOKA B OBITY.
36.1locnenoBarenbHO COEIMHEHHBIE MEAHAS WM KEJIE€3Has MPOBOJIOKH OJWHAKOBOU
JUIMHBl U CEYEHHUs TMOAKIIOYEHbl K aKKyMyjlsTopy. B Kakoll W3 HHUX BBIIEIUTCSA
00JIbIIIEEe KOJIMYECTBO TEIJIOTHI 32 OJJUHAKOBOE BpEMsI?

37. Ilouemy BOKpYr 3JIEKTPOJIUTAa HET AJIEKTPUUYECKOrO IOJI, XOTS BHYTPU €ro
HMMEIOTCS 3apsiKEHHbBIE NOHBI?

38.Kakoro tumna — 31€KTpOHHAS WM JIBIPOYHAsT — OyJeT MPOBOIAUMOCTh T€PMaHUS,

€CJIM K HEMY J100aBUTh B HEOOJIBIIINX KOJIMYECTBAX ITUHK?
39. Kak B3auMozIeliCTBYIOT TOKH, HAlPaBJIECHHBIE TAK, KAK YKa3aHO HA PUCYHKe?

® O ® ®

40. Kak uzmeHutcs cuia Amriepa, JeHCTBYIOIIAs HA MPSIMOJIMHEHHBIA MPOBOIHUK C
TOKOM B OJTHOPOJHOM MAarHUTHOM I10JI€ TIPU YBEJIIMYEHUHU CUJIbI TOKA B TIPOBOJHUKE B
3 paza? [IpoBOJHUK PACIONIOKEH MEPIEHANKYISIPHO BEKTOPY UHIYKIIUU.



41.Kakue 3arpyaHEHHS BCTpETWSa Obl DJIEKTPOTEXHUKA, €CIM Obl BO3MYyX OBLI
XOPOUIMM IPOBOJIHHUKOM 3JIEKTPUYECTBA?
42.Kak W3MEHHUTCS CHJIA, IEUCTBYIOIIAs HA NMPSAMOJIMHENHBIA MPOBOAHUK C TOKOM B

OJTHOPOJHOM MATrHUTHOM TMOJI€ MPU YBEIMYEHUHW WHIYKIIMM MArHUTHOTO TOJS B 2
paza? IIpoBOJHUK pacmON0KEH MEPIIEHANKYIISPHO BEKTOPY MHAYKLHUU.

43.B 35eKTpUUYECKYIO LEMb BKJIIOYEHA KaTyIIKa, M0 KOTOPOW MPOIYCKAIOT CHayasa
MOCTOSIHHBIM, a 3aTeéM MEPEMEHHBIM TOK. B KakoM ciyyae KaTyllka Harpeercs
OombIe?

44.00bsACHUTE TPOUCXOKICHUE COTHEUHBIX U JIYHHBIX 3aTMEHH.

45.M3Mepenust mokasajy, 4To JUIMHA TEHU OT Ipeamera paBHa ero BbicoTe. Kakosa
BbIcoTa COHIIA HaJl TOPU3OHTOM?

46.Ha pucyHke n300pa)xeHO MPEJIOMIICHHUE JTyda CBETa Ha TpaHHIle AByX cpeia. Kakas
cpena ONTHYECKH 0oJiee II0THas?
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47.Yron Mexay MaJarouM U oTpaxkEHHbIM Jydamu cocrtasiser 50°. Ilox kaxum
YIJIOM K 3€pKaiy MaJaeT CBeT?
48.Kakum oOpa3oM yCTpaHSIOTCS TaKUe HEJOCTaTKH IJla3a, KaK OJIM30pYKOCTh U
JaTbHO30PKOCTh?
49.00bsicHHTE, YeM BbI3BaHa Pay’KHas OKpacKa MBUTbHBIX Ty3bIpeii?
50. Kakum oOpa3omM MOXHO OOBSICHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB IpH
NPOXO0XKAEeHUU KoMeThbl BOnu3u CosHua?
51. JlaBneHue cBeTa Ha YEPHYIO ITOBEPXHOCTh B JIBA pa3a MEHBIIE, YEM Ha
oenyto. [Touemy?
52. TIlpu 6e3006sauHOM HeOe HOYM OOBIYHO XOJIOJAHEE, YeM Mpu OO0JIauHOM.
[Touemy?
53.KakoB cocraB u3oronoB HeoHa *’Nej, *'Nejy u *Nejo? UTo XapakTepHo mjis
M30TOIIOB OJTHOT'O 3JIEMEHTAa?

PacuéTHble 3agaun
1. ABTOMOOMII yHmajsieTcss OT MOCTa, JABUTasAChb pPaBHOMEPHO U
MPSMOJIMHEWHO CO CKOPOCThIO 72 KM/4. Ha KakoM paccTOSHMHM OT MOCTa OKa)KeTCs
aBToMoOMIIb uepe3 10 ¢, eciau B HayaabHBI MOMEHT BPEMEHU OH HAXOAWJICS OT HEro
Ha paccrostHum 200 m?
2.KakoB Mopmynb BeKTOpa YCKOpPEHHUS aBTOMOOWISI MpPU TOPMOXKEHHUH, €CIU TpH
ckopoctu 108 KM/4 Bpemsi TOTHOTO TOPMOKEHHS 15 ¢?
3. DneKTponoesn, OTXOAAIMN OT CTaHIMK, B TeueHue 0,5 MuH qBUran-
cs1 ¢ yckopenueM 0,8 m/c’. Onpenenure myTh, KOTOPBIA OH IPOLIE,
CKOpPOCTh B KOHIIE 3TOT0 MYTH.
4. Pacckaxxure o nABWXKEHMM Tena, rpaduk mpoe
KOTOPOTO M300pakKeH Ha pUCYHKE. | ———
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5. Pacckaxkxute O MABWKEHHH Tena, TpaduK MPOCKIUUA CKOPOCTH

KOTOPOTO U300pa’keH Ha PUCYHKE
Uy, M/C

1. U
10

U 128 ¢,0
6. Temno ynaio ¢ BeicOTHI 45 M. OnipenieniuTe BpeMsl ImacHus.

7. ABTOMOOWJIb JIBIKETCA MO 3aKpYIIEHUIO JOoporu paauycom 120 m
CO CKOpOCThIO 36 kM/4. UeMy paBHO LIEHTPOCTPEMUTENBHOE YCKOPEHUE aBTOMOOMIIS?
8. Cuma 60 H coobmaer Teny yckopenme 0,8 m/c’. Kakas cuma
COOOIIUT 3TOMY Telly yCKOpeHue 2 m/c>?

0. [Ipyxuna c xodddurmmentom xectkoctrn 100 H/mM mox nerictBuem
HEKOTOpOM Cuibl ymiuHuiach Ha 5 cM. KakoB ko3(UIMEHT >XKeCcTKOCTH Ipyrou
IPYKUHBI, KOTOpas MO JEHCTBUEM TOM K€ CHIIbI yIUIMHUIACh Ha 1 cm?

10. KakoBo paccrosinne mexnay mapamu Macco 100 Kr kaxablid, eciau
OHM IPUTITUBAIOTCS APYT K APYry ¢ cuiiou, pasuou 0,01 H?

11. Bec nepepsuanoro smuka 400 H. UToObI €ro cIBUHYTH C MECTa, I10-
TpedoBasiock npuioxuth cuity 200 H. Onpenenure ko3puuueHT TpeHusl.

12. JIBa 1mIapuka OJWHAKOBBIX MAacC PaBHOMEPHO KaTATCS IO CTOINY.
CkopocTth nepBoro mapuka 1 M/c, CKOpocTh BTOpOro mapuka — 2,5 m/c. Ummymnsc
KaKoOTO IIapuka OOJIbIIE U BO CKOJIBKO pa3?

13. Ompenenure paboTy, COBEPIIAEMYIO TP MOABEME TEJIa MACCOi 4 KI' HA BBICOTY
120 cm.

14. CamocBan mpH nepeBo3ke rpysa pasBuBaeT momHocTh 30 kBT Kakas pabora
COBEpIIAECTCA UM B TeueHue 45 MuH?

15. Ha npyxwune noasemeH rpy3 300 kr, mox A€HCTBHEM KOTOPOTO OHA YIJIMHHWIIACH
Ha 6 cM. OnpenenuTe YHEPTUto 1e(POPMUPOBAHHOMN TIPYKUHHBI.

16. KameHb, OpOIIICHHBINH ¢ MMOBEPXHOCTH 3€MJIH CO CKOpOCThio 10 M/c, B BepXHEi
TOUKE TpaeKTopuu oOJangan KuHeTuuecko sHepruedt 5 JIx. OmnpenenuTb Maccy
KaMHSI.

17. Teno OpollleHO BEPTUKAIBLHO BBEPX CO CKopocThio 20 M/c. Ha kakoii BbICOTE €ro
KUHETUYEeCKasi DHEprusi OyJeT paBHa MOTEHIIUATBLHOMN?

18. Omnpenenure Maccy 0OJHON MOJIEKYTY BOJIBI.

19. B cocyne naxomutcs raz npu temneparype 273 K. Onpenenure cpenHO0
KMHETUYECKYI0 DHEPTHIO Xa0TUYECKOTO JIBMKEHUSI MOJIEKYJI Ta3a.

20. [IBa 0JMHAKOBBIX TOUYEYHBIX 3apsj/ia B3aUMOJAECUCTBYIOT B BakyyMe c cuioit 0,1
H. Paccrosaue mex 1y 3apsaamMu paBHO 6 M. HaiiTu BeTMUMHy 3THX 3apsA0B.

21. B nHekoropoiu Touke mons Ha 3apsn 3 HKu pencrByer cuna 0,6 mxH. Haittu
HaIPSHKEHHOCTH MOJIS B 3TOM TOUKE.

22. B nmacnopre xoHneHcaropa ykazaHo: «150 mx®, 200 By». Kakoit Haubonbmuit
JOTTYCTUMBIH 3JIEKTPUUYECKUI 3apsii MO)KHO COOOUTUTh TAHHOMY KOHJIEHCaT v ?

23. Hailigute »SKBUBAJIEHTHYIO €MKOCTh cxeMmbl, eciu C=2MkdD,
Cs=3mkd

C,y



24. Kongencaropy emkocthio 10 Mk® coobutunu 3apsan 4 mxKi. KakoBa sueprus
3apsKEHHOr0 KOHAeHcaropa?

25. ConpoTuBiieHHE aTOMUHHEBOrO NpoBoga AuHON 0,9 kM u ceyenuem 10 mMm
paBHO 2,5 Om. Onpenenure ero yaelbHOE CONPOTUBIIEHNUE.

26. PaccuuraiiTe Cuily TOKa, MPOXOASAIIETO MO MEIHOMY MpoBoay JiauHou 100 M u
IJIOIIA (B0 TIOIEpeYHoro ceuenus 0,5 MM’ pu Hanpsbkenuu 6,8 B.

27. Omnpenenure CONPOTUBICHUE AIEKTPUUECKON JIaMIIbl, CHJIa TOKa B kKoTopo# 0,5
A nipu Hanpstxennu 120 B.

28. HaiiguTe conpoTuBieHne 0OMOTKH aMIiepMeTpa, Cuja Toka B KOTopoit paBHa 30
A nipu HanpsbxeHuM Ha 3axxumax 0,06 B.

29. Haitaute oOiee conpotuBieHue nenu, eciu Ri= 4 Om, Ry
Rs=11 Om.

30. Axkymynarop mortonukia umeer JJC 6 B u BHyTpeHHEe
OM. K HeMy moakiiroueH peocrtar conportusieHueM 5,5 Om. Ha
peocrare.

31. OmnpenenuTe CUIy TOKa MPHU KOPOTKOM 3aMmbikaHuu Oarapeiiku ¢ DC 9 B, ecnu
P 3aMbIKaHUU €€ Ha BHEUIHEE coNpoTHBiIeHHE 3 OM TOK B IIENH paBeH 2 A.

32. B cnmpanu 35eKTpOIUIATKY, BKJIFOUEHHOW B PO3ETKY ¢ HamnpsbkeHuem 220 B, npu
cuie Toka 3,5 A Beiaenuiochk 690 k[ Temnorsl. CKOJIbKO BpeMeHU Obula BKIIFOYEHA
B CETh IUINTKA?

33. KakoBa MHAYKIHS MAarHUTHOTO IOJIsl, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
nerictByetr cwia 0,05 H? [InuHa akTMBHOM 4acTW NMPOBOJHMKA 5 cM. HampaBnenue
JVHUAA UHAYKIUU U TOKA B3aUMHO MEPIICHIUKYIISPHBI.

34. Kakywoo /UIMHY aKTUBHOM 4YacTH JODKEH HUMETh NPOBOAHMK, YTOOBI MpHU
NEPEMEIIEHUH €T0 CO CKOPOCThIO 15 M/C MeprneHIuKyISpHO BEKTOPY MarHUTHOMN
uHayknuu, papHoit 0,4 Ti, B Hem Bo30yxaanace IJ|C unaykuuu 3 B?

35. Yepes KaTylIKy HHAYKTUBHOCTHIO 3 ['H MPOTEKAET MOCTOSIHHBIN 3JIEKTPUUYECKUI
TOK cuiioi 4 A. Uemy paBHa SHEPrysi MATHUTHOTO MO KaTyLIKA?

36. Ilo rpaduky, npuBeICHHOMY Ha PUCYHKE, HAUTH aMIUIUTY/Y, TIEPUOI U YaCTOTY
kosieOanuil. Hanmucate ypaBHEHHE rapMOHUYECKUX KOJICOaHUH.
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37. Ilo rpaduky, npuBe€HHOMY Ha PUCYHKE, HATH aMIUIUTYLy, IEPUOJ U YaCTOTY
kosiebanuii. Hanvcarb ypaBHEHHE TApMOHUYECKUX KOJICOAHMIA.

A x,CM
15
pm £l Ns
Gl
o [Tk g s
3 | gl

38. Ompenenure MUKIAYECKYIO YacTOTy KOJIeOAaHWH B KOHTYpE, €CIIH €MKOCTh
KOHJeHCcaropa KoHTypa 10 Mk®D, a MHIYKTUBHOCTH ero Katymku 100 mI'H.



39. MHAYKTHBHOCTBH U €MKOCTh KOJI€0ATEIBHOIO KOHTYpa COOTBETCTBEHHO paBHbI 70
I'n u 70 mx®. Onpenenure nNepuoa U 4aCTOTy KoJieOaHU B KOHTYpE.
40. Ilo rpaduxy, uz00pakeHHOMY Ha puCyHKe, omnpenenute ammautyny OIC,

nepuoa u yactory. Harmumure ypaBaenne DJIC.
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41. 3HadeHHE CUIIBI TOKA, U3MEPEHHOE B aMIIEPAX, 3a1AHO YPABHEHUEM

42. 1= 2,6sin 57t, e t BeIpaxkeHo B cekyHaax. Onpeaenure aMIiuTyy CUiIbl TOKa,
Y4acTOTY W NEPHUO,.

43. 3HayeHue CHIbI TOKA, U3MEPEHHOE B aMIlepax, 3aJaH0 ypaBHEHUEM

44, 1=0,28 sin Snt. Onpenenure ISUCTBYIOIICE 3HAYCHNUE CUITBI TOKA.

45. TlepBuyHasi oOMOTKa MOHUXKAIOIIEro TpaHchopmaropa ¢ KodphuueHTOM
Tpanchopmanuu 5 BKIOYEHAa B ceTh ¢ Hampsokenuem 220 B. Omnpenenute
HamnpsOKEHUE Ha 3aKUMaX BTOPUYHON OOMOTKH.

46. Jlyu, oTpaxx€HHBIH OT MOBEPXHOCTH CTEKJIa C IMOKa3areieMm mpenomieHus 1,7,
o0Opasyer ¢ NpesoMIEHHBIM JIy4OM MpsAMON yros. OnpenenuTs Yyroj NajeHus U yroi
MPEJIOMIICHHS.

4°7. Omnpenenuth HauOOJBIIYIO CKOPOCTh JIEKTPOHA, BBIJICTECBIIECTO M3 IIC3Us, NMPHU
OCBEIIEHUH €T0 CBETOM C JIMHOM BOJHBI 400 HM.

48. Bo uro mpespamaercs >* Uy, ocie a-pacnaja u IByx f-pacmamon?

KonTponupyemsbie kommerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

Otmetka «5» - OTBET Ha TEOPETUUYECKHI BOIPOC BEPEH U JAOCTATOYEH MO O0BEMY,
0OBSICHEHNE KAaueCTBEHHOM 3a/laull HE COJAEP>KHUT MPOTHUBOPEUMi, pacyéTHas 3ajada
penieHa u oopmiIeHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETUYECKUH BOMPOC BEPEH, HO HE JOCTATOYCH II0
00bEéMy, OOBSICHEHHE KAa4eCTBEHHOW 3a/laud HE CONCP)KHUT SIBHBIX TPOTHBOPEUHH,
pacu€THas 3a7aya pemieHa u opopMIIeHa BEpHO, HO UMEET TIOTPEITHOCTH B pacyéTax,
HETOYHOCTH, HEJJOPAOOTKH B OPOPMIICHHH.



OtMmetka «3» - OTBeT Ha TeopeTuyeckuil Borpoc coctasigeT 10 50% marepuana,
MIpU PEIIEHUU PACUETHOM 3a/1a4l HET BEIYMCIICHUSI PA3MEPHOCTH, WM HEMPABUIIbHbBIN
MaTeMaTHYECKUHN pacu€T, WK 3a/1a49a TOBECHA TOIBKO J0 (PH3NIECKOTO pEeIieHUsI.

Otmetka «2» - Bepno BeimonHeHo Menee 50% o0béma 3ajaHus, HET 3HAHUS
(U3MYECKUX 3aKOHOB, OTCYTCTBYET pellIeHHUE PACUETHBIN 3a/1auH.

IIpuMmep odopmiieHNs1 IK3aMEeHAITUOHHOTO OWJIeTa

(HaI/IMCHOBaHI/Ie CpE€IaHETO l'IpO(beCCI/IOHaJ'II)HOFO yqe6Horo 3aBe)1€HI/I$I)

PaccmoTpeHo nuki10Boi 3K3AMEHAI_II/IOHHI)II71 BNJIET YTBEPXJAIO:
KoOMHCCcHeil Ne 1 3am. 1upekTopa
1o y4eOHo# padorte
« » 20 r Mo JucHuIIuHe «Puznka
JUIA CHEIUAILHOCTH: d.N.0.
IIpencenarenn
®.1.0. Cemectp I (nmm 1) « » 20

OneHnBaeMble KOMIIETEHIIMH
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHBIN 7eKTpuYeckuil TOK. Cuila TOKa, HAPsHKEHHUE, AIEKTPUIECKOe
COMPOTHUBJICHHE.

2. Kaxkwue 3aTpyqHeHHs BCTPETHIIA OBl AIEKTPOTEXHUKA, €CITH ObI BO3YX OBLT XOPOIINM
IIPOBOJIHUKOM 3JIEKTpUYecTBa?

3.  HaiiguTe obmee conporuBnenue uemnu, eciim R1=4 Om, R2=12 Om, R3=5 Om, R4 =11
Om.

IIpenogaBareJnb ®.1.0.
(moamucek)




[Tpunoxenue

NudpopmannonHoe odecnneyeHue 00y4eHus.

[lepeueHp UCTONB3yEMBIX YUEOHBIX U3/IaHul, IHTEepHET-pecypcoB, TOMOTHUTEIHHON
JTUTEPATYPbI

OcHOBHBIE HCTOYHUKH:

1. Jlorsunenko, O.B., ®usuka + ellpunoxenne : yueonuk / O.B. JlorBuHEeHKO. —
MockBa : KunoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 31MeKTpOHHBIH.

2. Msxkuies, I. 4., byxosues, b. b., Corckuii, H. H. / Ilox pen. [lapdentreBoit
H. A. ®usuka. Yuebnuk s 10 k. - M.: U3narensctBo «IIpocBemenue», 2019. -
416 c.

3. Msikuiues, I. f., byxosues, b. b., Uapyrun, B.M. / Ilox pen. [lapdentbeBoit
H. A. ®usuka. Yuebnuk mnsa 11 k. - M.: U3parensctBo «IIpocsemenue», 2019. -
399 c.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. Hmutpuesa, B. ®. ®usuka ayig npodeccuii U CrenuaibHOCTEH TEXHUYECKOTO
npoduiis: ydeOHUK st 00pa30BaTENbHBIX YUPEKICHUN HAYAIBHOTO M CPEIHETO
npodeccuonanbHoro obpazoBanusi / B. ®@. JImurpumesa. - 2-e¢ usm., crep. - M.:
N3parensckuii neHTp «Akagemus», 2017. - 448 c.

2. Tpopumona, T.1., Kypc ¢puzuku ¢ npumepamu pemieHus 3aaad B 2-X TOMax.
Tom 1 : yuebnuk / T.U. Tpopumona, A.B. ®upcos. — Mocksa : KnoPyc, 2022. —
577 c. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr :
JIEKTPOHHBIM.

3. Tpodumona, T.U., Kypc ¢pusuku ¢ npumepamu pemieHus 3aaad B 2-X TOMax.
Towm 2 : yue6nuk / T.U. Tpobumona, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. —
378 c. — ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Tekcr :
ANEKTPOHHBIM.

4. Tpodumona, T.U., ®uzuka. Teopus, pemienne 3aaay, JIEKCUKOH. : CIIPABOYHOE
uznanue / T.U. TpodumoBa. — Mocksa : KuoPyc, 2022. — 315 ¢. — ISBN 978-5-
406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 3nEeKTPOHHBIH.

3. Tpopumona, T.M., ®uszmka or A mo S : cmpaBounoe wm3manme / T.U.
Tpopumosa. — Mocksa : KuoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 3ME€KTPOHHBIN.

Ilepeyenb UHTEpPHET-PECYpPCOB:



1. bank 3amanmit PISA EHI" - Pexxum noctymna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enwunas xomteknus 1udpoBeIX 00pa3oBaTeIbHBIX PECYpPCOB. - Pexxum moctymna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mikona. - Pexxum noctyna: http://www.km-school.ru/ ;

4. OtkpbiTas ¢uszuka. - Pexum noctyna: http://www.physics.ru/courses/

op25part2/design/index.htm;

[Tnardopma AKnacc - Pexxum goctyma: http://www. yaklass.ru;

Poccuiickas anexkrponHas mkona - Pexxum goctyma: http://www.resh.edu.ru/;
®dwuswuka.i. - Pexxum noctymna: http://www.fizika.ru;

OUIIN (BITP 11 knacc) - Pexxum noctymna: http://www.fipi.ru /;
DnexkTpoHHBIN yueOHUK - PexxuMm noctyma: http://www.physbook.ru/.
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