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BBegeHue

MeTogunyeckoe nocobue cocTaBrieHO B COOTBETCTBUM C paboyen nporpaMmmon y4ebHou
ancunnnuHel OO04.11 «dusnkay.

Paboyen nporpammon y4yebHOM OUCUMMIMHBI  Ha NabopaTopHble  3aHATUSA
npegycmoTpeHo 34 yaca.

Llenbto npoBeaeHnsa nabopaTtopHbIX 3aHATUN SBSIETCA:

- 3aKpenseHne TeopeTUYeCcKNX 3HaHnn 1 NnpunobpeTeHne HeoBXoaMMbIX MPAKTUYECKUX
HaBbIKOB 1 YMEHWUI NO OTAEeNbHbIM TeMaM Kypca.

Hapsagy ¢ ¢oopmmupoBaHnemM yMeHUn 1 HaBbIKOB B npouecce nabopaTtopHbIX 3aHATUN
06o6LWatoTes, CUCTEMATU3MPYIOTCH, KOHKPETU3MPYKOTCA U YrnybnaiTca TeopeTuyeckme
3HaHu4, BblpabaTbiBaeTCsl CNOCOOHOCTL N YMEHUE UCMOMb30BaTb TEOPETUYECKME 3HAHUS Ha
npakTuKe, pa3BnBalOTCS MHTENNEKTyarnbHble YMEHUS.

BbinonHeHne nabopaTopHbIX 3aHATUIN CNOCOBCTBYET:

1. [nyBokoMmy M 0OCO3HAaHHOMY YCBOEHUIO MaTepuana.

2. [pnobpeTeHuto oby4valLLUMMUCA MPAKTUYECKUX YMEHUA U HaBbIKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHUEM.

3. PopMMPOBaHUIO YMEHUI MPUMEHSATbL NOMNyYEeHHbIE 3HAHWS Ha NPaKTUKe.

4. BblpaboTke npodeccuoHanbHO 3HA4YMMbIX KayecTB, Kak CaMOCTOSTESbHOCTb,
OTBETCTBEHHOCTb, TBOPYECKas MHNLMATUBA.

5. Passutuio nHtepeca kK pusmke.

B pesynbTaTe BbINOAHEHUA NabopaTopHbIX 3aHATUA y O0By4vatomxcs opMUpPYOTCS
3ANeMeHTbl crneayrLwmnx obLLmMX KOMNEeTEHUUN:

OK 01. BblbupaTtb cnocobbl pelieHuss 3agad npodeccmoHanbHoOn OeATenbHOCTH,
NPUMEHUTESNBHO K Pa3fiMyHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPeACTBa MOMCKA, aHanu3a u MHTepnpeTaunm
MHoOpMaLUUM N NHPOPMALMOHHbIE TEXHONOIMK 415 BbINOMHEHMS 3a4a4 NpodecCnoHanbHoOW
AEATENbHOCTMW.

OK 03. lNMnaHupoBaTb UK peanu3oBbiBaTb COOCTBEHHOE NpodeccnoHanbHoe U
NMNYHOCTHOE pa3BuUTUe, NpeanpUHMMaTENbCKY AeATeNbHOCTb B NpodeCcCcnoHansHon cgepe,
MCNonb30BaTb 3HaHWS NO NPaBOBOW N (PUHAHCOBOKW rPAMOTHOCTU B PA3NUYHbIX XXU3HEHHbIX
cuTyaumnsax.

OK 04. 3ddekTMBHO B3aMMOOeNCTBOBATL U paboTaTb B KONMNEKTUBE N KOMaHOE

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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OK 05. OcyLecTBnATb YCTHYKO U MUCbMEHHYIO KOMMYHUKaUMIO Ha rocyaapCTBEHHOM
a3blke Poccuinckon ®Pepepaumm ¢ y4eTom OCOBEHHOCTEM COUManbHOrO WU KynbTYPHOroO
KOHTEeKCTa.

OK 07 CopencteoBaTb COXpaHEHUIO OKpyXatlen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 00 M3MEHeHuu KnumaTa, NpPUHUKUNBLI GepexnuMBOro npPOM3BOACTBA,
aPeKTUBHO OENCTBOBATL B Ype3BblHaNHbIX CUTYaLNAX.

Mpn nogroToBKe K BbINOSHEHMIO paboTbl cneayer:
lMpopaboTaTb COOTBETCTBYHOLMIA MaTepuan.

YACHUTb Lenb 3aHATUS.
O3HaKOMUTBLCS C CoOAEpPXaHNEM M NocreaoBaTeNlbHOCTLIO NMPOBEAEHNS 3aHATUS.
O3HaKOMUTBLCS C N3MEPUTENBHLIMU NPUBOPaMN N UX XapakTePUCTUKAMMU.

Mo BO3MOXHOCTY 3apaHee NoAroToBUTL TabnuLy AN 3anucy pesynbTaTos.

2

CpoenaTtb NMMCbMEHHbIN OTYET NO BbINONIHEHHON paboTe.
MpenogaBaTtenb 00s13aH NPOBEPUTb 3HAHUSA OOy4YalLWMXCA M FOTOBHOCTb K
BbIMNONMHEHWUIO 3aaHuS.

Kputepun oueHkun nabopaTtopHbIX paboT

OueHka «5» cTaBUTCS, €Cnu yyalluncs BbINOMHAET paboTy B MOSHOM oObeme C
cobnogeHneM HeobxoauMoWm nocrnenoBaTenbHOCTU MPOBEAEHUSI OMbITOB U U3MEPEHWU;
CaMOCTOATENBHO U pauUMOHanNbHO MOHTUPYET Heobxoammoe obopyaoBaHWe; BCE OMbiTbl
NpPOBOAUT B YCINOBUSIX N peXxnmax, obecrneymBatoLmx NonyyYeHme npaBunbHbIX pesynbTaToB
N BbIBOOOB; cobntogaeT TpeboBaHusa npaBun 6e3onacHOCTM Tpyada; B OTYeTe NpaBUIIbHO U
aKKypaTHO BbIMOSHSET BCE 3anucu, Tabnuubl, PUCYHKKN, YepTexu, rpadukn, BbIYUCIEHUS;
NpaBWIbHO BbIMOMHSET aHanm3 NorpeLHoCcTeNn.

OueHka «4» CTaBUTCs, €CNU BbINONHEHblI TpeboBaHMA K OLEHKe «5», HO 6bINo
AOonyLleHo ABa - Tpn HegoyeTa, He bonee oaHoM Herpybon owmnbkn n 0gHOro Hego4eTa.

OueHka «3» cTaBuTCs, ecnu paboTa BbINOSIHEHA HEe MOSIHOCTb, HO 0O0beMm
BbIMOSTHEHHOW YaCTM TaKOB, NMO3BONSIET NOMY4YMUTb NPaBUIbHbIE Pe3yrbTaThl U BbIBOAbI: €Cnu
B X0[4€e NPOBEAEHNS ONnbiTa N N3MepeHNin Obinn AoNyLLEHbI OLLINGKN.

OueHka «2» cTaBUTCs, ecnu paboTa BbIMNOSIHEHA HEe TMOMIHOCTbID M 00beM
BbIMOSTHEHHOW YacTn paboTbl He NO3BONSIET cAenaTb NpaBUIbHbIX BbIBOAOB: €CMN OMbIThl,
N3MepeHus, BblYNCIIEHMUS1, HAOMOAEHNst NPOU3BOANNNCH HEMPABUITbHO.

B cnyyae BbINonNHeHNs paboTbl Nnapamn UnvM ManbiMm rpynnamm oueHka «3», «4» unm
«5» MOXeT ObITb 3aMEeHEeHa Ha «3a4eTy.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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OueHka «1» cTaBuTCA B TOM cny4vae, ecrnu y‘-IaLIJ,I/IIZCFI coBCeM He BbINOJTHUI pa60Ty.
Bo Bcex cnyydadax oueHkKa CHUXaeTCd, eclin He cobnoganuncb Tpe6OBaHI/I9-I npaBun

BesonacHocTu rpyaa.

Pasgen 2. Tema 2.1. OCHOBbI MONEKYNAPHO-KMHETUYECKOU Teopuu. Tennosoe
ABWXeHUe MornekKyn.

NabopaTtopHoe 3aHATHME Ne1. U3yyeHue oaHOro us nsonpoLeccos

Llenb: n3yuntb 3akoH bonna-MapuoTTa.

UcxoOHble OaHHbIe U Mamepuarbl: CUNbMOH, MeTannMyYecknii MaHoMeTp.

KpamKa,q aHHomauus:

SKcnepMMeHTanbHas yctaHoBKa 4S5 NpoBepKkU 3akoHa bonnsa-MapunoTTa nokasaHa
Ha pucyHke. OHa coCcTouT 13 cunNboHa, NO3BONAIOLErO N3MEHATL 00BLEM rasa (Bo3gyxa), u
MeTannmyeckoro maHomeTtpa. CHavyana oTkpbiBaloT oba KpaHa MaHoMeTpa U C NMOMOLLBIO
BUHTa CUNb(OHAa pacTArMBalT UNN CKUMAT UMNNHAP Tak, 4Tobbl 06beM Bo3gyxa B HEM
Obin paBeH 7,5y.e.3aTeM 3aKpbIBalOT NpPaBbI KpaH MaHOMETpa M NPUCTYNalT K NPOBEPKe
3akoHa bonns-MapuoTTa, KOTopbIn UMeeT criegyowyo opMynMpoBKY: ANa rasa gaHHOW
Maccbl Npon3BefeHne gaBrneHns rasa Ha ero o6 bemM NOCTOSAHHO, eCNKU TeMnepaTtypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHO M3MeHSIOT 06beM Bo3ayxa B npudope
n Habniogaetr 3a  NokasaHMAMM  MaHoMeTpa, nNpu  MNOCTOSHHOM  Temnepatype.
PesynbTtatel n3MepeHui 3anucaHbl B Tabnuue rge ob6beM BblpaXeH B YCIOBHbIX

eavHuLUax, a gasneHue - B atmocpepax (1 atm = 1 kr/cm? = Na).

CodeprxaHue u rnopsiOoK 8bIrnoHeHUs1 pabomsi

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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1.03HakoMuUTbCA  C  obopydoBaHWeMm,  3anucatb  UX  TEXHUYECKMe  [AaHHble.
2. N3mepunTtb obbem, AaBneHue. Pesynbtathl 3aHecTH B Tabnuuy.

3. o nonyyeHHbIM AaHHbIM paccynTaTh - PV.

O61€Em V raza DaBneHue P MpounsBeneHne gaBneHnst Ha O0BLEM:
PV=const
7,5 1
6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. CpenaTtb BbIBO4 O 3aBUCMMOCTM OaBfieHUs JaHHOWM MaccChbl rasa OT ero obbema npwu
NOCTOSAHHOW TeMnepaType.
5. MNocTponTb rpadpmk 3TON 3aBUCUMOCTW.

6. BbiBOAbI N0 paboTe.

KoHmporsbHbie 80rpochki

1. Yrto Ha3bIBaOT nsonpoueccom? Cdopmynupynte rasoBble 3aKOHbI.
2. 3apucynte rpadumkm n3onpoLeccos?

3. 3anuwmte | 3aKoOH  TepMOAWHAMUKM AN PasfMYHbIX  U30MPOLIECCOB?

Kakon npouecc HasbiBatoT agnabaTtHbiM? MpnBecTn npumMmepsbl

Jlumepamypa:

Msaknwes, I'. A. ®dusuka. 10-1 knacc. basoBbii U yrnybneHHbI YPoBHU : ydebHuk / . A.
Msaknwes, b. 6. byxoBues, H. H. Cotckui ; nog peg. H. A. MNapdeHTbeBon. — 11-e naa.,
ctep. — Mocksa : lNpoceeweHne, 2024. — 432 c. : un. — (Knaccudeckun kypc). — ISBN
978-5-09-112178-0. - TekcT: 9NeKTPOHHbIN.-URL:
https://znanium.ru/catalog/product/2157221 (pata ob6paweHusa: 21.10.2024). — Pexum

aocTtyna: no nognucke. (ctp.189-191).

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUS BellecTBa
Na6opaTtopHoe 3aHATMe Ne 2. OnpegeneHue BNaXHOCTU Bo3ayxa
Llerb: OnpeaenuTb OTHOCUTENbBHYIO BNAXHOCTb BO3ayxa B kabuHeTe.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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UcxodHble OaHHble u mMamepuarsbl: TepMOMETpP AEMOHCTPAUMOHHbLIA, TEPMOMETP
nabopaTtopHbIA, CTakaH C BOLOW  KOMHATHOW  TemrnepaTtypbl, KyCOK  Mapsiu,
ncuxomeTtpuyeckada tabnuua.

Kpamkasi aHHOmauyus:

1. Boga 3aHumaeT okono 70,8% noBepxHOCTU 3eMHOro wapa. XuBble opraHu3mbl
cogepxat oT 50 0o 99,7% Bogbl. O6pa3HO roBops XMBble OpraHn3Mbl - 3TO OAYyLLEBEHHAS
Boga. B atmocdepe HaxoauTea okono 13-15 Thic. kKy6. KM BOAbI B BUAE Kanenb, KpUCTansos
cHera v BoasaHoro napa. B cpegHem B atmocdepe 1.24x 101°kr BoasHoro napa. U xoTts ero
ponto coctaensieT MeHble 1 % oT obuwen Maccbl aTMOCEpPLI, ero BAUAHWE Ha noroay,
Knumat 3emnm, camoyyBCTBUE Nogen O4YeHb BENUKO. [NaBHbIN MCTOYHUK BOOSHOIO nNapa B
aTMocdepe - cnapeHue Boabl C NMOBEPXHOCTM OKeaHOB, MOpPEN BOOOEMOB, BIIaXKHOW MOYBbI,
pacTteHuin. C BoasiHbIX NPOCTOPOB U cyLUM 3a rog ucnapsietcs cebile 500 000 km3Boael, T.e.
KONM4yecTBO  BOAbl, MNOYTUM  paBHOE  Konuyectsy Boabl B YépHom  Mope.
B atmocdepe noa BnvMsiHUEM pasfnnyHbIX MNPOLLECCOB BOASHOW nNap KOHAEHCUMpyeTcs.
Mpn aTom obpasyoTca obnaka, TymaH, ocagku, poca. Npy koHAeHcauum Bnarv BolgenseTcs
KONMMYEeCTBO TENmnoTbl, PaBHOE KOMWYECTBY TEMSOThbl, 3aTpPayeHHOMY Ha WCnapeHue.
OTOT NpoLEeCC NPMBOANT K CMSITYEHUIO KNUMAaTUYECKNX YCITOBUI B XOSTOAHbIX PanoOHax.

2. Bo3ayx MOXeT OblTb CyXOM U BriaXHbI B 3aBMCUMMOCTW OT KONUYeCTBa Napos,
HaxoasLWmnxcs npu OaHHOM TemnepaTtype B atmocdepe.
AbcontoTHast BaXHOCTb P MOKa3blBaeT CKOMbKO rpaMMOB BOASHOMO Mapa COLEPXUTCS B
Bo3ayxe o06bEMOM 1 M3 npyM [OaHHbIX YCMNoOBMAX, T.e. MMOTHOCTb BOASAHOrO napa,

r N
n3MepsiemMoro B —. Ons CyXOeHuna o CTteneHn BI1ia>XHOCTU BaXXHO 3HATb, Onu3ok unu ganéx
M

BOOSAHOM nap, HaxoAsWMNCS B BO34yXe, OT COCTOAHUS HacblweHus. [Ona aToro BBOAAT
NMOHATME OTHOCUTENBHOW BRaXHOCTU. OTHOCUTENBbHON BIIAXHOCTbIO BO34yXa ¢ HasblBalOT
OTHOLUEeHMe abCOMTHOM BNAXHOCTM BO3A4yXa P K MAOTHOCTU p, HACbILEHHOrO BOAAHONO
napa npu TOWM xe Temnepartype. (00] BblpaxkaeTcs B NpoLIEeHTax.

OTHOCUTENBHYIO BMAXXHOCTb MOXHO ONpeaenuTb No opmyrne.

o =L x100% (1)
Po

3. Ecnn BnaxHblin BO34QyX OXxfaxgaTb, TO NPUM HEKOTOPOW TemnepaTtype nap,
Haxo4sALWMNCH B BO34QyXe MOXHO AOBECTU OO0 HacbiweHus. [pu ganbHenwem oxnaxgeHum

BOASIHON nap HavYMHaeT KoOHAeHCnpoBaTbCA B BUOE POCHI. MosiBnsieTcs TyMaH, BbllMagaeTt

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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poca. Temnepatypy, Npy KOTOPOW Nap, HaxoAsaLWMINCs B BO34yXe, CTAaHOBUTCA HACbILLEHHbI B
npouecce OXNaXaeHusl, Ha3bIBalOT TOYKOM POChkl. [10 TOUke poChkl C MOMOLLbIO creynanbHbIX
Tabnuu MOXHO onpeaennTb abConTHYHO BNaXHOCTb p. 1o 3agaHHOM TemnepaTtype Bo3ayxa
MOXXHO ONpPeAENUTb C MOMOLLbO 3TUX Xe Tabnuy, NNOTHOCTb HACLILEHHOrO Napa p,, a 3aTem
no cpopmyrie (1) onpenensitoT OTHOCUTESbHYIO BIIXXHOCTb BO3yXa.

4. 3HayeHne BnaxHocTn Bo3gyxa. OT BNaXHOCTU 3aBUCUT WHTEHCUBHOCTb
ncnapeHus Brnarm ¢ NOBEPXHOCTU KOXW 4verioBeka. A mcnapeHue Bnarm umeet GonbLioe
3HayYeHna Ons noggepXaHust Temnepatypbl Tena noCToAHHOW. bnaronpusaTHas ans
yefioBeka OTHOCUTENbHAadA BraXXHOCTb Bo3ayxa 40-60%. Takyto BNaXXHOCTb NOAAEPKMBAKOT
NPOMN3BOACTBEHHbLIX NMOMELLEHNSAX, Ha BOpTy KocMmyeckoro kopabns. bonblioe 3HaveHue
UMeeT 3HaHWe BNaXXHOCTU B METeOopOosiorMn Ans npeackasaHusa noroabl, T.K. KOHAEeHcauus
BOASHOro napa npMBoauT K 00pa3oBaHuMio 06nNakoB 1 NocnefyLweMy BbinageHNIo 0cagKoB.
Mpn atom Bblgendetca 6onbloe KONMMYeCcTBO TennoTbl B aTMocdepy. W Haobopor,
ncnapeHue CconpoBoXgaeTcs MornowleHneMm TennoTbl. B TKaukom, KOHOUTEPCKOM,
/neyaTtHOM M Opyrux NPOM3BOACTBAX Af1s HOPMarnbHOrO TeYeHUsi NpoueccoB Heobxoanma
onpeaenéHHas BIaXHOCTb. XpaHeHue MpPOM3BEAEHUN WCKYCCTBA, KHUM, My3blKanbHbIX
WHCTPYMEHTOB TpebyeT nogaepkaHnsa BNaxXHOCTN Ha HEOBXOOMMOM YPOBHE.

5. Mpunbopbl Ana onpegeneHnsa BrnaxHocTn. [1ns onpeaeneHuns BNaXXHOCTM BO3gyxa
NCNONb3YyT Takne npubopbl, Kak rMrpoMeTpbl (KOHAEHCAUMOHHBIA W BOSIOCHOW) U
ncmxpometpbl. C  MNOMOWbI KOHAEHCALMOHHOIO rMrpoMeTpa MOXHO OnpeaenuTb
abConTHYIO BMNAXHOCTb MO O4YKe pocbl. [encTBME BOMOCHOIO rMrpoMeTpa OCHOBAHO Ha
CBOWCTBE YEN0BEYECKOro Bofnoca yanmHaTbes MNpu yBenmyeHmm oTHOCUTESNbHON BNaXXHOCTH
Bo3ayxa. [Mpn 3TOM CTpenka Ha LwkKane ykasblBaeT OTHOCUTENbHYIO BNaXHOCTb BO3adyXa B
npoLeHTax.

6. YCTpPOMUCTBO U NPUHLMN OENCTBUSA NcuxpomeTpa. [cuxpomeTp cOCTOUT M3 OBYX
TepmomeTpoB. OanH TepMOMETP NoKasbiBaeT TemnepaTtypy BO3adyxa, a Apyrom obmoTaH
TKaHbHO, KOHelL, KOoTopon onyweH B Boay. [pu ucnapeHun BoAbl C TKaHW TEPMOMETP
oxnaxpgaetcs. Npn GonbLluen MM MeHbLLEN BNAXXHOCTU UCNapeHne nponcxoaut buictpee?
3HaunT pasHOCTb MNoKalaHun TepMomeTpa Tem 6ornblle, YeM MEHbLUE OTHOCUTESNbHas
BNAXHOCTb. [10 pa3HOCTM MOKa3aHW CyxXOro W BIIAXXHOMO TEPMOMETPOB C MOMOLLbLO

cneumanbHbIX Tabnuy MOXHO onpepnernintb OTHOCUTEJIbHYIO BNaXXHOCTb BO34yXa.

CodeprxaHue u nopsiOoK 8bIrnoHeHUsI pabomsi

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1.C nomoubto OEMOHCTPaUuMOHHOIo TeEpMOMETPaA U3MepbTe TEMINEPATYpPy BO3AyXa B

knacce - Kyx TepmomeTp nabopatopHbIN.

2. ObepHuTe pesepByap TepMoMeTpa fabopaTopHOro Mapnen Tak, YToObl KOHYMK

TKaHn cBOBGOAHO cBMCan BHU3, U 3aKpernnTe ero HUTKOW.

3. [lepxxa TepMOMETP 3a ero BEPXHUA Kpaun, ONyCTUTE CBUCAOLLY YacTb TKaHU B
Boay. Boga gormkHa cMounTb TKaHb. [Npy 3TOM pesepByap TepMoMeTpa JOMKEH OCTaBaTbCs
BblLLIE YPOBHS BOAbI B CTakaHe.

4. Habniogas 3a nokasaHuUsiMKM TepMOMETpPA, 3anunTe camoe HWU3Koe MoKasaHue

TEPMOMETPA, 3TO 3HAUNT ty ;0.

5. Pe3ynbTaThbl U3MepPEHUN 3aHecuTe B Tabnmuy.

t cyxoro, OC |t BnaxHoro ,0C |t cyxoro — t BnaxHoro OTHOCUTENbHAas BNaXHOCTb
,0C ®,%

6. C noMOLLbIO NCUXPOMETPUYECKOW TabnunLbl onpeaennuTe OTHOCUTENbHYHO BIAXXHOCTb
BO34yxa B knacce

7. BbiBOObLI NO paboTe

KoHmporibHbIie 80rpochki
1. Uto Takoe ncnapexHme? KoHgeHcauma?
2. Kakne atMocepHble SBNeHUsS 06bACHSTCA KOHAEHcaumen napa?
3. lMornowaeTca unu BoblaenaeTca aHeprus npu
a) KoHgeHcauuu ; 6) ncnapeHnn?
4. Kakon nap Ha3blBalOT HacblWeHHbIM? HeHacbIWeHHbIM?
5. YTto 03HavaeT gMHaMmnyeckoe paBHOBECHKE XNOKOCTU N napa?

6. Toyka pochbl.

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUA BeLLecTBa

Na6opaTtopHoe 3aHATME Ne 3
Tema: ONPEAENEHUE KO3®PPULIMEHTA MOBEPXHOCTHOIO HATAXXEHUA
XWOKOCTH

Lenb paboTtbl: onpeaennTtb KO3 dOMUMEHT NOBEPXHOCTHOIO HATSXXEHWS BOAbI NPy
KOMHaTHOW Temnepartype.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Mpubopbl  maTepuans.i:
COCYA C BOAOW, LWNPULbI (PasHbIX Mi1), MEPHbI CTaKaH, 3NEKTPOHHbIE BECHI.
KpaTkaa aHHoTayuums.

Habnogasa 3a oTpbIBOM Kansv XNOKoCTU OT BEPTUKANbHON Y3KOW TPYOKM, MOXHO
onpenenuTb KOIMPUUNEHT o MOBEPXHOCTHOIO HATSKEHUS XKNOKOCTM.

KoaghghuyueHm noeepxHOCmMHO20 HaMsi)KeHUs1 YUCJIEHHO paeeH curle
noeepxHOCMHO20 HamsKeHusl, delicmeayrouiell Ha eQUHUUY OJIUHbI 2PaHUybl
c80600HOl NoeepxHOCMU XXudKocmu:

)

rae | — AnvHa yyacTKa KOHTypa, Ha KOTopbIM AeUcTBYyeT cuna F (a Takke HebonbLuoe
TeopeTUyeckoe BBefeHUe 06 IHeprum NOBEPXHOCTHOIO CIlI0Sl U MOBEPXHOCTHOM
HaTSXXeHUU XKNOKOCTENn).

PaccmoTpum, Kak pacTeT Kanns XXuMaKoCTy Npu Bbixode U3 y3kon Tpyoku. Pasmep kannu
MOCTENeHHO HapacTaeT, HO 0pr|BaeTc;1 OHa TombKO TOraa, korga gocTuraeT
onpeneneHHoro pasmepa (cMm. puc. 1 a).

JUYyL

O

a b c
Pwuc. 1.

Moka kannga HeagoCTaToOYHO BENUKA, CUMbl MOBEPXHOCTHOIO HaTS»KeHNA AO0CTaTOUHbI, YTOObI
NPOTUBOCTOATb CUIE TSXKECTU U NpefoTBpaTUTb OTpbIB. [lepen oTpbiBOM 06pasyeTcs
Cy>XeHue — wWwemnka kannm (puc. 1 b). MNoka kanns yaepXmnBaeTcsi Ha KOHLE KanunsisipHON
TpybKK, Ha Hee ByayT OencTBOBaATb CUSbI:

cuna TaxXectum Mg , HanpaeBJieHHasd BepTUKalribHO BHN3 U CTpEMALLAACA OTOpPBATb Kamnsito
(puc. 2);

CuUnbl MNOBEPXHOCTHOIO HaTﬂ)KeHI/IFIf , HanpasJieHHblE MO KacaTenbHON K NOBEPXHOCTU
XWUOKOCTU N NeprneHauKynspHO KOHTYpPY / LLenKK Kannu.

mg

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Puc. 2.

AT cunbl CTpeMATCA yaepKaTb Kanko. Pe3yan|/|py+OUJ,a;| cuiia NoOBEPXHOCTHOIO
HaTshkeHua & HaripaslrieHa BBepXx N paBHa

H=ud, 2)

roe | — pnvHa KOHTYpa wenkn kannu. Korga cuna TsKecTu cTaHeT paBHa cune
NMOBEPXHOCTHOIO HaTAXEeHUA np0|/|30|7|,u,eT OTpPbIB Kannu:

=78 @)
Ana mogynewn cun:
/F/=/-F/
C y4eTom (2) sanuuem:
mg =i
Tak Kak AnvHa KOHTypa LUEeNKM Kannu
I=md,

roe d — gnameTp WEenKN Kkannu, cnegoBaTernibHO

mg = and,

oTKyaa

. @)
Macca ogHon kannu
"y = OV,
rae p — NNOTHOCTb XuakocTu (ans soasl p = 1000 ka/m3), Vi — 0GbeM oHOW Kannu.

Ecnu nocunTaTb, CKONbKO Kanesnb BbITEYET U3 KAaNUINSipHOM TPYOKM B MEPHbIN CTakaH, 1
n3mMepuTb Nx o6beM V, TO MOXHO HanTN 06bEM O4HOW Kannu:

Toraa ko3 PUUMEHT NOBEPXHOCTHOIO HATAXKEHUSI MOXHO paccumntaTb No oopmyne:

o= 8
ere it (5)
dopmyna (5) siBnsetca paboyen pacyeTHOM hopMyon.

B nenctBntenbHOCTM Kansns He OTPbIBAETCS NO FIMHUM OKPYXXHOCTU Wenkn. B MOMeHT, korga
pa3Mep Kannu JOCTUraeT 3Ha4YeHus1, onpeaensaemMoro paBeHcTBom (3), Wenka HauymHaeT

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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ObICTpO cyxaTbes (puc. 1 b), Nnpnyem en conyTCTBYET eLle ogHa MarneHbkasa kanns (puc.
1 c).

Kpome Toro, B pacyeTtax, AMaMeTp LLUENKN Kanmnu B MOMEHT OTPbIBa MOXHO NPUHATL PaBHbIM
BHYTPEHHEMY AnamMeTpy TPYOKM, Tak Kak TpyOka AOCTaTOYHO y3Kas U ee AuameTp CpaBHUM C
ANaMeTPOM LLEWKWN Kanmun.

[nsa pacyeta o no opmyne (5) Heob6xoanMMo BO BpeMsi U3SMepPEHUs CreanTb 3a YUCTOTON
kanunnsipa n Boasl. Kpome 10ro, K0addmUnMeHT NOBEPXHOCTHOIO HATSXKEHUST o 3aBUCUT OT
TemnepaTypbl UCCreQyEMON XNOKOCTU: C POCTOM TeMMNepaTypbl OH yMeHbLuaeTcs. [MNpu
komHaTHom TemnepaTtype 20 °C TabnuyHoe 3HavyeHne KoadpduuneHTa o ons
AVUCTUNNNPOBAHHOW BOAbl omasn = 72,5-1072 H/m.

Yka3saHus K paboTe.

B Hawem onbiTe Mbl Byaem cumTaTb Kannu Boapl, BbiTEKaOLLME Yepes Urny MeauuUHCKOro
lwnpuua.

1. NamepuTb TemnepaTypy okpyxatoLlen cpeabi.

2. HabpaTb B YMCTbI CTakaH XONOL4HOM BOAbI NN UCTUNIMPOBAHHON BOAY ,
MaKkcumarnbHO oxnagntb Boay (npubnusntensHo go 10-12 °C). Nameputb
TemnepaTypy BoAbl.

3. lMoaroToBnTb HEGOMBLLUOW YNCTLIN cocyn (Yalleyky, dofiakoH, MEPHbIN CTakaH 1 T.M.), B
KOTOpbI ByaeT npokanbiBaTbCs BoAa. B3aBecutb NycTom Cocya Ha SNEKTPOHHbIX
Becax.

4. TpuroToBUTb WNPULUbI ANA UHBEKLUMA pasnnyHbiXx 06bemoM. B wnpuy HabpaTb
XOSI0AHOM BOAbl U nocyMTaTth Yncno kanens N n nameputb nx o6 beM B MEPHOM
cTakaHe V, a Takke, 3Hasa aguameTp kanunnsapa d (mo mabnuue 1 nocmompems 055
wirnpuyos), HanucaTtb BCe AaHHble B Tabnmuy pesynbTaTos.

5. Paccuutatb KOahpULMEHT NOBEPXHOCTHOIO HaTSXKeHMs o cdoopmyne (5).

6. [lpokananTe BClo BOAY U3 LUNpWLI@ B COCYA, TOYHO cocUYMTaB KonunyecTtso Kanesb N.
MpoaenanTte onbIT 3 pasa. Paccuntante cpegHee vncno kanenb Ncp.

7. CpaBHUTb paccynTaHHOE 3Ha4YeHne KoapdurumneHTa NOBEPXHOCTHOIO HATSKEHUS C
TabnuyHbIM.

8. BbiBOA

KOHTPOIJIbHbIE BOMNMPOCDI
1. KakoB chmamnyecknin cmbicn koappnumeHTa NoBEPXHOCTHOIO HaTSHXKEHNA?

2. KakoBo 3Ha4eHne koadpdmumeHTa NoOBEPXHOCTHOIO HaTSXXEHUSA NPU KPUTUYECKOMN
TemnepaType n no4emy?

3. Kak nameHumTcsa kKoagpuLUmMeHT NOBEPXHOCTHOIO HaTSXXEHNA BOAbl, ecnn o6aBuTb B BOAY
cnmpt?

4. Kakoe 3HayeHne MMEIT SBMEHUS CMavyMBaHNA U HeECMayMBaHNA B npupone un TEXHUKE?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Tema 3.1 dnekTpuyeckoe norsne

NabopaTtopHoe 3aHATHME Ne4.
Tema: OnpepneneHuve 3NeKTPMYECKON eMKOCTU KOHAEHCaToOpoB

Lenb paboTbl:

1) ncenengoBaTtb 3aBUCUMOCTD 3J1EKTPOEMKOCTU MIIOCKOro KoHAeHcaTopa OT riowagn
NnNnacTuH,

2) ncecnengoBaTb 3aBUCUMOCTD 3J1EKTPOEMKOCTU MIIOCKOro KoHAeHCcaTopa OT Halln4vnA
ON3NEKTPpUKa,

3) nmccecnengoBaTb 3aBUCUMOCTD 3J1EKTPOEMKOCTU MNIOCKOIro KoHAeHcaTopa OT paCcCTOAHUA
MeXxay nnactmHamMmm KoHgeHcaTopa.

Mpubopbl n maTepuansol.

AnekTpomeTp 13 Habopa no anekTpocraTuke.

Anckun ¢ AnanekTpnyeckMM noKpbITUEM.

AnanekTpuyeckne nnacTuHel (Nnekcurnac, 360HUT, CTEKNO).
LWratne ¢ mydTon 1 nankom.

CoeanHuTenbHble NPoBOAA.

JlvuHerka n3 opraHnyeckoro ctekna (nnekcurnaca).
LLlenkoBas TKaHb.

NoRWN =~

Kpatkas aHHoTauus.

B3anmHOM anekpoemMKoCTbo ABYX NPOBOAHUKOB Ha3biBaeTCs omnsndeckas BenuymHa,
YUCMEHHO paBHas 3apsaay g, KOTOPbIN HEOOXOAUMO NEPEHECTU C OAHOMO NPOBOAHMKA Ha
Apyrov ans Toro, 4Todbl U3MEHUTb Ha e4uHULY Pa3HOCTb NOTEHLMANoB

( #1-#2) mexnay HUMMU: , Tae: “ - anNeKkTpoeMKOoCTb NIOCKOro KoHaeHcaTopa,
#1- noTeHUMan HWKHeN NNacTUHbl KOHAeHcaTopa,

¥ - noTeHUMan BepxHen NnacTuHbl KoHaeHcaTopa, U- HanpspkeHe Mexay nnactmHamm
(obknagkamn) kKoHAEHcaTopa,

U = (#1- #) - pa3HOCTb NOTEHLMANOB (HanpshkeHne Mexay nrnactuHamu).

Mpeobpasyem copmyny K Buay

lMnockui koHAEHcaTop NpeacTaBnseT cobor ABe napannenbHble NAOCKME NNaCTUHbI
(obknagkm), 3apskeHHble OANHAKOBBIMW NO aBCONTHOMY 3HAYEHUIO, HO Pa3HOUMEHHbLIMMN
3apsgamu. NnactuHbl (06kNaakM) KoHgeHcaTopa UMEKT nnowaab S, HaxoaaTca Ha
paccTtosiHum d apyr ot agpyra. Mexagy obknagkaMmm KoHOeHcaTopa pacrnonoXeH AN3NEKTPUK
(BO3AOYX, OpraHM4yeckoe CTekno, 360HUT) C OTHOCUTENTbHOW ANINEKTPUYECKON
NPOHULIAEMOCTbLIO &,

Mopsaaok BbINOMHEHUA PaboThbI.
HUKyIVIUHIII yl IpaosliAciiieA 1pVcpaivilvinbiiviu vpculliisaviu 1'\v. NUJIJIGUR
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1.MogrotoBuTb SKCNMepmmMeHTalribHyt0 YCTaHOBKY K NnpoBeaeHunto nccnenoBaTesibCKON
OeATEeSIbHOCTU!:

1) nocTaBUTb ANEKTPOMETP B LIEHTpe flabopaTopHOro crtona,

2) NepBbI OUCK YKPENUTb Ha LIeHTpasribHOM CTEepPXXHE 3NeKTpoMeTpa,

3) BTOPOW OUCK NPUKPENUTDL K Nanke wraTuea,

4) Kopnyc anekTpomMeTpa CoeanHUTb NPOBOLAOM CO BTOPbIM JUCKOM U 3a3eMIUTb.

5) pacnonoXxuTb AUCKU Ha PacCTOAHUN 5 CaHTUMETPOB TakK, YTOObI X LIEHTPbI ObIny Ha
OHOW NPAMON, NPOBEAEHHON Yepes OCb CTEPXKHS dNeKTpoMeTpa.

2.

1) OcnabuTb 3aXMM Nanku WwraTnea Tak, YToObl MOXHO ObIfIo 6e3 BonbLNX YCUNUn
onyckaTb (MOAHUMATbL) BTOPOW OUCK KOHAEHcaTopa.

2) B3aTb B pyKy NIMHENKY, OCYLLECTBUTbL 3MEKTPU3ALMIO MYTEM TPEHUS LLENKOBOW TKaHM 06
OprcTeKro.

3) Sapﬂ,D,I/ITb HWXHIOKO MJ1TaCTUHKY KOHOEHCaTopa, NPUKOCHYBLUUCH K CTEPXKHIO SJTEKTPOCKONAa
HaGJ'IeKTpVI3OBaHHOIZ NUHENKON. BerHﬂﬂ nacTUHKa np|/|o6peTeT SJ'IeKTpI/I‘-IeCKI/Iﬁ 3apan
paBHbIVI no BeJyindmHe, Ho I'IpOTI/IBOI'IOJ'IO)KHbII‘/'I Nno 3HaKy. KOH}J,eHcaTOp 3apsAXKeH. YcTaHoBKa
roToBa AJd nposegeHnd ornbiToB.

OnbIT N2 1.

1) YmeHbwaem paccmosiHue d mexay nnactTuHamu KoHAeHcaTopa, MeaneHHo npubnukas
BEPXHUN OUCK K HUXKHEMY ANCKY.

2) Habntogaem 3a nokasaHUAMM CTPESKM ANEKTPOMETPA, Kak U3MEHSETCSA HarpsikeHue
U (yeenuuusaemcs unu ymeHbwaemcs),

3) 3anucbiBaem B Tabnuuy Ne 1 pesynbtat HabnwageHus.

c=2
4) Ncnonb3ysa opmyny U sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOANT
C a51eKmpoeMKocmbio KOHOeHcamopa C (ysenu4yueaemcs unu yMeHbWaemcs).

OnbIT Ne 2.

1) YBenuuuBaem paccrosHune d mexay nnactMHammn KoHgeHcaTopa, MeasieHHo NnogHuMas
BEPXHUM OUCK.

2) Habntogaem 3a nokaszaHUAMW CTPESKM SNEKTPOMETPA, Kak N3MEHSETCSA HarpsikeHue
U (yeenuuusaemcsi unu ymeHbuwaemcs).

3) 3anucbiBaem B Tabnmuy Ne 1 pesynbTat HabnogeHus.

c=2
4) Ncnonb3ysa popmyny U , 3anucbiBaeM BbIBO, O TOM, YTO NPOUCXOANT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbWaemcs).

5) AHannanpys pesynbTaTbl ONbITOB U HAGNAEHNI, 3anucbiBaeM B Tabnmuy Ne 1 BbiBOA O
TOM, Kakas 3aBUCUMOCTb CYLLIECTBYET MEXAY 3/IEKMPOEMKOCMbIO KOHOeHcamopa C u
paccmosiHuem d (npsiMasi NponopLmMoHanbHas 3aBMCUMOCTb Unn obpaTHas
nponopumnoHarnbHas 3aBUCUMOCTb).

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Tabnuua Ne 1.
d u Bbig00: kakas cywiecmayem
paccmosiHue HarnpsbKkeHue g 3asucumocme Mexoy
Mexoy ¢ = 7 anekmpoemkocmsio C u
rnnacmuHamu paccmosiHuem d
3/1eKMpPOEeMKOCMb
yMeHbLUaeTcs
yBenu4nBaeTcs
OnbIT Ne 3.

1) YcTtaHaBnuBaem pacctosiHme d mexay nnacTuHamm KoHgeHcatopa d = 5 MunnmmeTpos.
2) 3amevaeM MosnoXeHne CTPerikM afnekTpomeTpa.

3) OCTOPOXHO BBOAMM CTEKMNAHHYHO MAACTUHKY (OU3IeKmMpuK) Mexay obknagkamm
KOHAeHcaTopa.

4) OTMe4YaeM HOBOE MOSOXEHNE CTPENKM 3neKTpomeTpa.
5) 3anucbiBaem B Tabnuuy Ne 2, kak nsmeHunock HanpsxxeHue U (yeenu4yueaemcs unu
YyMeHbWaemcs).

c=-2Z
6) Vicnonbaya popmyny U | sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOANT
c anekmpoemkocmbto C KOHOeHcamopa (ysenu4ueaemcs uiu yMeHbWaemcs).

7) BblHMMaem 13 KoHaeHcaTopa CTEKNSAHHYO NNacTUHKY, BO3BpaLlaeM Ha npexHee MecTo.
OnbIT Ne 4.

1) PacctosiHne mexay obknagkamu koHaeHcaTopa octaetcs 6e3 nameHeHus. (PacctosaHne
Mexay nnacTuHamm KoHgeHcaTopa d = 5 MMNNMMeTpoB).

2) 3amevaeM MonoXxeHne CTperikK anekTpoMeTpa.

3) OcTOopOXHO BBOAMM 3060OHUTOBYO NNACTUHKY (QUanekKmpukK) mexay obknagkamm
KOHAeHcaTopa.

4) OTmMevaeM HOBOE MOSIOXEHME CTPESKM 3fIEKTPOMETpa.

5) 3anucbiBaem B Tabnuuy Ne 2, kak nameHunock HanpsixxeHue U (yeenu4yueaemcs unu
YMeHbWaemcsi)

c=2
6) Vicnonbaysa opmyny v , 3anucbiBaeM BbIBO, O TOM, YTO NPOUCXOANT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbWaemcs).

7) AHanuaupys pesynbTaTbl ONbITOB M HAbNOAEHWI, 3anNUCbiBaEM BbIBOZ O TOM, Kakasi
3aBMICMMOCTb CYLLIECTBYET MeXAy 3/1eKmpoeMKocmbro KoHOeHcamopa C u
duanekmpuyeckou rnpoHuyaemocmeto € (obpaTHasa NponopunoHanbHas 3aBUCUMOCTb UK
npsiMas nponopumoHanbHasa 3aBUCMMOCTb).

8) BblHMMaeMm 13 koHAeHcaTopa 360HUTOBYHO MTACTMHKY, BO3BpaLlaeM Ha NnpexHee MecTo.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Tabnuua Ne 2.
£ U oo g Bb1800: Kakasi cyuwecmeayem
duanekmpudeckasi HanpsKeHUe 7 3asucumocmeb Mexoy
MPOHUUaeMocmb anekmpoemkocmeio C u
cpeosbl 3/1eKMPOEeMKocmb ouanekmpudeckol
rpoHuUUaeMocmato cpedbl &
yMeHbLLaeTcs
yBenmynBaeTcs
OnbIT Ne 5.

1) PaccTtosiHne mexay obknagkamu KoHgeHcaTopa octaeTtcsa 6e3 nameHeHnus. (PacctosHme
MeXxay nnacTuHamu KoHgeHcatopa d = 5 MunnumeTpoB).

2) 3amevaeM nonoxeHue CTperiku anekTpomeTpa.

3) Habntogas 3a nokasaHusmm CTpeJiKM SNieKTpomMeTpa, coBuraem BEepPXHIOKO o6|<nan|<y
KOHOEHCAaTOopa, yMeHbLLAaA nrowaab B3anMHOIro nepekpbiTA niacTtuH.

4) 3ameyvaeM HOBOE MOSoXeHne CTpPENIKN 3NNeKTpoMeTpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nsameHsaetcs HanpsxxeHue U (ysenudyusaemcs unu
yMeHbWaemcsi)

c=2
6) Vicnonbaya opmyny U sanucbiBaem BbIBOJ, O TOM, YTO NPOUCXOANT
c anekmpoemkocmbto C KOHOeHcamopa (ysenu4ueaemcs unu yMeHbWaemcs).

7) AHanuaunpys pesynbTaTbl ONbITOB M HAOMNOAEHWIA, 3anMCbiBaeM BbIBO4 O TOM, Kakas
3aBUCUMOCTb CYLLECTBYET MEXAY 3/1EKMPOEMKOCMbIO KOHOeHcamopa C u 8efiuduHol
rnnowadu S (obpaTHas nponopuMoHanbHasa 3aBUCUMOCTb UNW NpsiMasi NponopLUMoHanbHas
3aBUCUMOCTb).

OnbIT N2 6.

1) PacctosiHne mexay obknagkamu kKoHaeHcaTopa octaetcs 6e3 nameHeHus. (PacctosaHune
MeXxay nnacTuHamm KoHgeHcaTopa d = 5 MMNnNMMeTpoB).

2) 3amevaeM MnonoXxeHne CTPErKK afekTpoMeTpa.

3) Habnogas 3a nokasaHUsAMU CTPESKM 3NIEKTPOMETPaA, CABUraeM BEPXHIOK 00Knaaky
KOHAEeHcaTopa, yBenu4ymBas nnoLlaib B3aMMHOIO NepPEKpbITUS NITACTUH.

4) 3amevyaeM HOBOE MOJSIOXKEHNE CTPESKM 3NEKTPpOMETpa.

5) 3anucbiBaem B Tabnuuy Ne 3, kak nameHsietcsa HanpsxxeHue U (ysenudugsaemcs unu
YMEHbWaemcs).

c=-L
6) Vicnonbaysa opmyny v , 3anucbiBaeM BbIBO, O TOM, YTO NPOUCXOAUT
¢ anekmpoemkocmbto C KOHOeHcamopa (ysenu4yueaemcs unu yMeHbWaemcs).

7) AHanuaunpys pesynbTaTbl ONbITOB U HAOMNOAEHWIA, 3anMcbiBaeM BbIBOL O TOM, Kakas
3aBUCUMOCTb CYLLIECTBYET MEXAY 3/1eKMpPOeMKocmbto KoHOeHcamopa C u nnow,adbro

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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83aUMHO20 nepekpbimus nnacmuH S (obpaTHasa nponopumMoHarbHas 3aBUCUMOCTb Ui
npsMasi NponopLnoHarnbHas 3aBUCUMOCTb).

Tabnuua Ne 3.

S — nnowadb u oo d Bbigo0: kakas cywecmayem
83aUMHO20 HarpsKkeHue 7 3asucumMocmb Mex0y
rnepekpbImusi S7EKMPOEMKOCMb anekmpoemkocmsto C u
rnnacmuH rnowaobto rnnacmuH S
yMeHbLUaeTcs
yBennymBaetcs
BbiBopa.

Paspen 3. Tema 3.2.3aKkoHbl MOCTOSAHHOrO TOKA.

NabopaTtopHoe 3aHATMENe 5
M3mepeHue yaenbHOro conpoTUBMEeHNs NPOBOAHUKOB.

Uenb: onpepnennTb yaernbHOEe CoOnpoTuBIieHNe NpoBOoAHNKA N CPAaBHUTL €ro C
TabnnYHbIMM OAHHBIMMW.

McxoaHble AaHHblIe U mMaTepuanbl: UCTOYHUK 3NEKTPONMUTaHuna, peocTtaT, amnepmeTp,
BOJNMbTMETP, KIO4Y, coeanHunTernibHble npoBoaa.

Kpatkas aHHOTauus.
[ns BbinonHeHus paboTbl HEOOXoaMMa NPOBOSIOKa M3 MaTepuana ¢ 60MnblWMM yaenbHbIM

COMNPOTUBIEHNEM.
YnenbHoe conpoTUBIIEHNE NPOBOAHMKA MOXHO BbIYUCIIUTL, UCNONb3Yyst (DOPMYIIbI:

ConpoTuBeHne NPOBOAHMKA MOXHO U3MEPUTb, Ucnonb3ays 3akoH Oma. B aTom crnyyae
hopMmyna ans pacyeTta yaenbHOro conpoTuBeHns ByaeT BbirmsaaeTh Tak:
_RxS _ (Rxmxd?)

1 (4x1)

_ (Uxmxd?)
4xIxl

p

CopepxaHue M NOpAAOK BbINONTHEHUA PaboThl:
1. O3HakoMUTbCS ¢ Npubopammn n obopygoBaHMEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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Puc (1)

3. N3mepuTb cuny Toka | 1 HanpsixeHne Ha ero KoHuax.
4. NlamepuTb ANUHY NPOBOAHMKA U €ro AnameTp.
5. PesynbTaTt namepeHui n BblMNCNEHUI 3aHECTN B Tabnuuy.

U,B l, A d, mm L, m p, OMx M =314

6. BbluncnuTb NpnbnmsantTenbHoe 3Ha4YeHne yaenbHOro ConpoTUBEHUS NPOBOAHMKA.

7. Onpenenntb NHCTPYMEHTamNbHbIE NOrPELLUHOCTM N3MEPUTENBbHbBIX NPUOBOPOB U
NorpeLlHoOCTM oTcyeTa.

8. Bbluncnutb NpubnmsantenibHoe 3HadeHne yaenbHOro ConpoTMUBIIEHNS MPOBOAHMKA.
9. 3anucatb pesynbTaT U3MEPEHUIN YAENBHOIO CONPOTUBIEHNSA NPOBOAHMKA B BUAE P =
Pnp £ Ap

10.0npenenuTb NO CNpPaBOYHMKY MaTepuana npoBoOAHMKA.

_Uxmxd?

=314
4xIxl

KoHTpOnbHbIe BONPOCHI:

1. YTo HasbIBaOT yaenbHbIM CONPOTUBNEHNEM NMPOBOAHMNKA?

2. [NoyeMy Ons N3rOTOBNEHUS HarpeBaTeNbHbIX 3NIEMEHTOB NPUMEHSIIOT MPOBOAHUKN C
OonbLWwKnM yaenbHbIM CONPOTUBIIEHMEM, a AN NoABOASALMX C ManbiM?

3. B kaknx egmHmLax n3amepsitoT yaenbHoe conpoTuBeHne nposogHuka B cucteme CA?

4. MNokasaTb rpacduyeckn 3aBUCMMOCTb CUITbl TOKA, HA AAHHOM y4acTKe, OT COMPOTUBIIEHUS
3TOro NPOBOAHMKA U HANPSXKEHNS.

5. 3aBUCKT nNn conpoTMBNEHNE NPOBOAHMKA OT CUMbl TOKA U HAaNpPsXeHWUs1 Ha AaHHOM
NpPoBOLHUKE?

Paspen 3. Tema 3.2. 3akoHbl MOCTOAHHOIO TOKA.

Na6opaTtopHoe 3aHATMEN? 6
OnpepenexHve 31C n BHYTPEHHEro CONpPoOTUBIIEHUA NCTOYHMKA TOKa.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Lenb: oBnageHne npnemMmom onpeaerieHnA S0C n BHYTPEHHEro ConpoTuBIieHnA
MCTOYHMKA TOKa C NOMOLLbIO BOJIbTMETPA U aMnepmMeTpa.

MUcxoaHble faHHbIe U MaTepuarnbl: UICTOYHUK TOKa, aMnepMeTp, BONIbTMETP, pPe3NCTODP,
K4, coeanHuTesibHble nposoaa.

KpaTKaSl aAHHOTaLUMA.

PaboTa BbINOMHAETCA C NOMOLLbIO 3KCMEPUMEHTANbHON YCTAaHOBKN, CXeMa KOTOPOM
n3obpaxeHa Ha pucyHke 1.

e |i]1
@

puc. 1

OC namepstoT C NOMOLLbIO BONIbTMETPA npun
pa3oMKHYTOM Kritove. B aTom cnyyae
conpoTmuBneHne BHewHen uenm R - « (unu R » r), n Toraa

U=e (1)

Cnepnyet 3aMeTUTb, YTO paBeHCTBO (1) BbINONHAETCS TEM CTPOXe, Yem BonbLue
BHYTPEHHEE COMPOTUBIEHNE BONMbTMETPA.

BHyTpeHHee conpoTMBEHNE NCTOYHMKA TOKa onpeaenatT nocne Toro, kak 3C byaet
n3amepeHa. 3aMbIKaloT KN4 U n3mMepstoT HanpshkeHne U Ha peancTope u cuny Toka | B
uenn. CornacHo 3akoHy Oma Ans NofTHOM Lenu, CoOAepKaLlen pe3ncTop, MOXHO
yTBEpXaaTtb, YTO

e-U

" (2)

r =

CopepxaHue N NOopsAAOK BbINONTHEHUA paboThl:

1. [Jokaxnte cnpaBeannBoCTb popmynbl (1).

2. BoiBegnte pacyeTHyo popmyny (2) ona onpeneneHns BHyTPEHHEro ConpoTUBIIEHMS
NCTOYHMKA TOKa.

3. YKaxuTe, Kakne omsandeckme BenMYmMHbl nognexar npamMomy N3mepeHuto ans
onpegenexna O0C v BHYTpPEHHEro CoOnpoTUBIEHNS UCTOYHMKA TOKa NPUEMOM,
ncnonb3yemMbiM B AaHHOM paboTte. C NoMOLLbI0 Kaknx n3amepuTenbHbiX npubopos 6yayT
npoBeaeHbl namepeHna? Onpegenvre 1 3anuwinTe rpaHunLbl abCOMNTHBIX NOrPeLIHOCTEN
3TnX NpUBopoB.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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4. Onpegenute n 3anunTe rpaHmLbl abCONOTHBIX MOrpeLlHOCTEN OTCcYeTa amnepmeTpa u
BOSIbTMETpA.

5. 3anuwmnte dopmynbl Ana onpegeneHns rpaHnLbl abConTHLIX NOrpeLlHOCTEN
namepenuna 0C ur.

6. MNoaroTtoBbTe Tabnuuy Ans 3anucu pesynbTatoB N3MeEPEHU N BblYUCIIEHU.

s, B Ag, B UB AU, B I, A AlLA r, Om Ar,OMm

7. CobepuTte akcnepnMeHTanbHy0 YCTaHOBKY Mo cxeme, n3obpaxxeHHom Ha pucyHke 10.
8. MoaknounTe NCTOYHMK TOKA K 3MIEKTPOCETU U NMPU PasoOMKHYTOM Kntoye namepbte 9C
NCTOYHMUKA.

9. 3amMKHUTE KNtoY, onpeaenuTe 1 3aHecuTe B Tabnvuy nokasaHus amnepmeTpa u
BONbTMETpA.

10. Boluncnute rpaHuubl abContoTHbIX norpewuHocTen nameperun €, U n .

11. Bbluncnnte 3HayYeHne BHyTPEHHETO CONPOTUBIIEHUST UICTOYHMKA TOKa T.

12. Boluncnute 3HavyeHne rpaHunubl abconoTHOM NOrpeLLuHoCcTn Ar.

13. 3annwmTte nonyyeHHble 3HayYeHns SC v BHYTPEHHErO CONPOTMBIIEHNSA C Y4ETOM
rpaHunL, nx abCOMTHBIX NOrPELIHOCTEN:

Eyr=EXTAE, T, ErArY
BbiBog no pa6ore.

KoHTpoOnbHbIe BONPOCHI:

1. lNoyemy BHYTpeHHee ConpoTUBNEHNE BOMbTMETPA MOXET BfIMATb HA TOYHOCTb
namepenuna 34C?

2. Kak M3MeHUTbCA NokasaHue BONbTMETPa NPpU 3aMKHYTOM KITlo4e, eCrnv BHYTPEHHee
COMpOTUBIIEHNE UCTOYHMKA YBENUUYNTCA?

3. Kakum gomkHo 6bITb CONpoTUBNEHNE pe3ncTopa, YTobbl Cury Toka B Lenu He
npeBbiLlana BEpXHUin Npeaen namepeHns amnepmeTtpa?

Mcnonb3syemas nutepaTtypa:
®usumka. 10 knacc. YuebHuk. basosblin 1 yrnybnéHHbii ypoBHU - Msakuwes I, A., ByxoBueB
b. B., Cotcknn H. H. / lMopg pea. NapdeHtbeBon H. A. 2023 .

Paspen 3.Tema 3.2.3akoHbl MOCTOSAHHOIO TOKa.

Na6opaTtopHoe 3aHATME Ne7
N3yyeHne nocnepoBaTenbHOro U NapansenibHOro coeauHeHUsi NPOBOAHMKOB
(pe3uctopos).

Llenb: akcneprMMeHTanbHO NPpoBEPUTL YTBEPXKAEHNE O TOM, YTO B 3NIEKTPUYECKON Lienw,

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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cofepkaluet ABa nocnenoBaTenbHO CoeanHEHHbIX Pe3UCTopa COMPOTUBAEHUEM Ry, 1 R,,
CrpaBeanvBbI PaBEHCTBA:

Ry ,=R+R,; Uy ,= U +U;,

Uy, Ry

U, R_ , rae Ull/l Uz - NageHne HanpaxeHne Ha CoOoTBEeTCTBYHOLMX CONPOTUBITIEHNUAX.
2 2

MUcxoaHble faHHbIe U MaTepuanbl: UICTOYHUK aneKkTponuTaHusa, pe3ncTop R, pe3ncTop
R,, amnepmMeTp, BOJIbTMETP, KN4, CoOeauHUTENbHbIE NpoBOa.
Cxema YCTaHOBKU O51A BbINMOJIHEHUA pa6OTbI NnoKa3aHa Ha puc 1.

CopepxaHue N NopsAoOK BbINOSIHEHUA paboThl:
NocnepoBaTtenbHoe coeauHeHue
1. O3HakomnTbCA € Npubopamu 1 obopyaoBaHneM, 3anucaTb UX TEXHUYECKUE OaHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).
3. Nameputb obwee HanpskeHne U, n HanpshkeHne Ha yvacTtkax Uy, U,.
4. N\amepuTb cuny Toka |.
5. Pe3ynbTaT M3aMepeHun 1 BbIYUCIIEHNIN 3aHECTM B Tabnuuy.

I, A Uy, B U,, B U 2B | R;,,0M | R,,OM | Ry, 0M Uy Ry

6. [lo nony4YeHHbIM AaHHbIM paccyYnTaTb CONPOTUBIIEHNE PE3UCTOPOB -R;, R,, obLlee
conpoTuBneHune R.

MpoBepuUThb:
U; _R

a) —1=11
Uz R

b) U1,2:U1+ Uz
C)|=Il = Iz

Puc (1)

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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‘ pd
D—@)

Ol@

7. N3aMeHUTb CXeMy yCTaHOBKM TakK, YTOObLI OHa NO3BOSISANA N3MEPUTL HaNpsXeHne Ha
BTOPOM 1 NepBOM conpoTmarneHun. Cxemy 3apucosaTb B TeTpaib

8. NamepuTb 0bLlee HanpskeHne Ha AByx conpoTtueneHusax Uy, Us,.

9. [NpoBepuTb BbINONHAETCH N paBeHCTBO Uy ,= U+ U,

10. Boliuncnntb conpotusrneHnst Ry, R, 1 npoBepuTb CnpaBeasiMBOCTb paBeHCTBA
Ri2 =R; +R;

U
11.BblUMCNNTb OTHOLLIEHUSA — =
U, Ry

Rq

MapannenbHoe coeanHeHue

1. O3HakoMuTbCA ¢ Npubopamm n 06opyaoBaHMEM, 3anncaTb UX TEXHUYECKNE AAHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).

3. I3amepuTb obLiee HanpskeHne U, a Takke cuny Toka |.

4. Pe3ynbTaT n3amepeHui 1 BblMUCINIEHNI 3aHECTM B Tabnuuy.

U, |L,A|L, |1A|R,0Mm|1/R;,0m | R, Om | 1/R,, | Ry, OM| 1/Ry,,0M | I
B A Om /1,

/Ry

5. HapucoBaTb B TeTpagun CXemy 9NeKTpu4ecKon Lienu.
MpoBepuThb:

a) I,/1,=R,IR,
b)U,,=U,=U,
c) I=I,+I,

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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—

\ ™

—/

Puc (1)
6. I3aMeHUTb CXxeMy yCTaHOBKM TakK, YTOObI OHa NO3BOSISiNA N3MEPUTb CUIY TOKa Ha BTOPOM U
nepsomM conpoTusrieHnn. Cxemy 3apucoBaTtb B TeTpaab.
7. o fgaHHbIM NpoBeAEeHHbIX N3MEPEHUIN BbIYUCIUTL BENUYUHBLI CONPOTUBIIEHUA Ry R, U R, a
Takke BenuunHbl 1/R; n 1/R,
8. Bbluucnutb cymmy 1/R; n 1/R, NpoBepuTb CNpaBeanMBOCTbL paBEeHCTBA
1/R1,=1/R1*+1/R,

BbiBoa no pa6ore.

KoHTpOnbHbIe BONPOCHI:

1. Kakoe coeguHeHne Ha3biBaOT nocneagoBaTernbHbIM?

2. Kakoe coeanHeHune napannenbHoe?

3. Cdopmynumpynte 3akoH Oma ansa yvyactka uenu.

4. B yem npeumyLlecTBa napannenbHoro coeamHeHnsa notpebutenen?
5. Kakon npubop coegmHeH napansienbHo ¢ notTpedbutenamm?

Mcnonb3yemas nutepaTtypa:
®usumka. 10 knacc. YuebHuk. basosblin 1 yrinybnéHHbii ypoBHU - Msakuwes I, A., ByxoBueB
b. B., Cotckmni H. H. / Tog pea. NMapdeHtoeBon H. A. 2023 r. (ctp. 130-133).

Paspnen 3.Tema 3.2.3akoHbl NOCTOAHHOIO TOKA.

INNa6opartopHoe 3aHATHME Ne8

Tema: UcciienoBanue MOIIHOCTH, MOTPEOJIAEMOM JIAMIION OT HANPSIKEHUS HA ee

3a:KUMax.

Leab padoThi: HA OTBITE UCCIIEIOBATH 3aBUCUMOCThH MOIITHOCTH, TIOTPEOIIeMOn

JAMIIOW HAKAJIMBAaHUS, OT HANPSKEHUS HA €€ 3a)KNMax.

Oo0opynoBanme: 3IeKTpUUECKas JaMIa, UICTOYHUK MMUTAHUSI, PEOCTaT, aMIIEPMETD,
BOJITMETP, OMMETP, K04, TPOBOJIa, MIJUIUMETPOBas Oymara.

Teoperuveckue cBeJeHUs.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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IIpu 3aMbIKaHNH DJIEKTPUYECKOMN LENN HA €€ YYACTKE C CONPOTUBIIEHUEM R,
TokoMml, HanpspkeHueM Ha koHuax U npousBoautcs padbora A:
A=1Ut=I’Rt= U*/R
Bennuuna, paBHas OTHOLIEHUIO pabOThI TOKa KO BpPEMEHH, 3a KOTOpOE OHa
COBEpIIIAEeTCs, HA3bIBACTCSI MOITHOCTRIO P: P=A/t.
CrnenoBateiabHO,
P=1U=I’R=U%R (1)
Amnanu3 Beipaskenus (1) yoexxaaer Hac B TOM, 4To P — (yHKIMS 1BYX EpEMEHHBIX.
3aBucuMocTh P 0T U MOXKHO HCCIEN0BAaTh SKCIIEPUMEHTAIBHO.
Ilopsiaok BbINOJITHEHHUs PadOTHhI.
1. Onpenenuts LIeHY A€JICHUS Kbl H3MEPUTENIbHBIX TPHUOOPOB.
2. OMMETPOM M3MEPUTH COMPOTUBIIEHUE HUTH JaMIIbl IPU KOMHATHOW TEMIIEPATYPE.
3.CocTaBUTh 3JIEKTPUUECKYIO IIeMb M0 CXeMe, H300paKEHHOM Ha pUCYHKE,

co0uro/1ast MOJIIPHOCTh PUOOPOB.

D

4.ITocne mpoBepKH 1ENU MPENoAaBaTesieM K04 3aMKHYTh. C TOMOIIBIO peocTaTa
YCTAaHOBUTHh HAMMEHBIIIEE 3HAUEHUE HaNpsKeHUs. CHATh OKa3aHUsd W3MEPUTENIbHBIX
puOOpOB.

5.IloctenenHo nepeMeliias MoJA3yHOK peocTara, CHATh 8—10 pa3 nmokazaHus
aMIlepMEeTpa U BOJBTMETPA.

6. 1711 Kaxa0ro 3HAaUeHUsI HaNpsbKeHus onpenenuTs MomHocTh P=UI, notpebasemyio
JaMIIO, conpoTuBieHne HUTU Hakaina Rr=U/I

7. Pe3ynbTaThl N3MEPEHUN U BBIYHUCICHHM 3aMicaTh B TAOJIHILY.

Homep | Hanpsxenue Ha Cuiia Toka B MoiHoCTB, Conporusienne
onbITa | 32:KUMAaX JIAMIIbI JlamIie norpeodssiemasn HUTH HaKaJa
U, B LA JaMmoi R, Om
P, Br

1.

2.

3.

4.

S.

6.

7.

8.

9.

10.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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8. IlocTpouts rpaduk 3aBUCUMOCTH MOIIHOCTH, OTpebdsiemoit tammnoii P (BT), oT
Hanpsbkenus Ha ee 3axumax U (B). Ilo ocu opamHaT oTkiIaabIBaTh MOITHOCTh B
BaTTaX, Ha OCU a0CIMCC — HaIPSKEHUE.

9. Cnenatb BBIBOA.
KoHTpoJibHBIE BOIPOCHI.

1. KakoB pusnueckuii cMbICT HANPSHKEHUS HA YYaCTKE AJIEKTPUUYSCKON e ?

2. Kakwue criocoOsl onpeeeHus MOITHOCTH TOKa BaM U3BECTHBI?

3. Jlamnbl 200-BatTHas u 60-BaTTHAsA, pACCUYMTAHBI HA OJIHO HAIPSIKECHHUE.
Conporusnenue, kakoi gamnsl Oonbiie? Bo ckoibko pas

4. MOHO i1 110 SIPKOCTH CBEYEHHUS AIEKTPUUECKOM JIaMIIbl CYJUTh O KOJIMYECTBE
TEIUIOTHI, BBIJICJIIEMON B HUTHU JIAMIIbI IIPU HarpeBaHUU SIEKTPUUECKUM TOKOM?

5. Kak 3aBHCHT KOJIMYECTBO TEIIOTHI, BRIJCISIEMOI B HUTH JIAMITBI, OT CHJIBI TOKa?

6. Kakwue nmpeBpailleHus: SHEPruv MPOUCXOAUT B 3AMKHYTOM 3JIEKTPUUYECKOM 1Enu?

Mcnonb3yemasa nutepartypa:
®usuka. 10 knacc. Y4ebHuk. basosbli 1 yrnybnéHHbin ypoBHU - Makuwes [, A., ByxoBues
b. B., Cotckmni H. H. / Topa pen. MapdeHtoeBon H. A. 2023 r. (ctp 130-133).

Paspen 3. Tema 3.2.3aKkoHbl MOCTOSAHHOrO TOKA.

NabopaTtopHoe 3aHATMEN2 9
OnpeneneHue KM anekTponnnTku

Lenb: Onpegenntb KO3 MUUMEHT NONE3HOrO AENCTBUS ANEKTPUYECKON MINTKN.

UcxoaHble AaHHbIe U MaTepuanbl: dnekTpudeckas NnuTka, MetannMyeckuii cocys, Bechl,
pa3sHOBEeChl, TEpPMOMETP, BOAA.

KpaTkaa aHHOTauus.

KoahdpurumeHT nonesHoro 4encTBus aNeKTPonSIMTKN BolYncnseTcs no oopmyne:

L 1009
A

roe B YncnuTene onpeneneHo Konmy4ecTBo TeNoThl, HeOOXoanMoe Ans HarpeBaHus
cocyna ¢ Bogom

Qrz_ Ce Mg “3 =T+ CH.“E =11y My

a B 3HaMeHaTene npeacrasrieHa pa60Ta AJTIEKTPUNYECKOIo TOKa
A, =P

CopgepxxaHue v NOpPsAAOK BbINONHEHUA paboThbil:

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1. O3HakoMuUTbCA C Nnpubopamu 1 obopyaoBaHMEM.
2. OnpegenuTe maccy cocyaa, B KOTOPoM ByaeT HarpeBaTbCsa BOAA Ha MIANTKE Mc
3. Hanente B MeH3ypKy BOAbl U OnpeaenuTe ee Maccy me
4. \3amepbTe HavanbHyo TemnepaTypy Boabl ti
5. PaccmoTpuTe Hagnncb Ha aNeKTPonIMTKe 1 3anuwnTe B Tabnuuy HY>KHO BaM BENUYNHY.
6. lMocTaBbTe cocyq C BOOOW Ha NEKTPONSIUTKY N BKITIOYNTE €€ B CETb.
7. JoBeguTe BOAY 00 KUNEHUS U 3aceknTe Bpems t, korga Boga Havana Kunetb.
8. lamepbTe KoHe4YHyo TemnepaTtypy Boabl to.
9. Beluucnute no goopmyne KoahULMEHT NOME3HOro 4ENCTBUSA 3NEKTPOMSNTKN.
10. Pe3ynbTat namepeHuin n Bbl4MCNEHNIN 3aHECTU B Tabnuuy.
mg., KI' m,, Kr t,°C C.. A C,. A P, Br t,c t,, °C | KI1Q
kr -K kr -K
0.046 3 18 880 4187 800 1500 100

BbiBoa no pa6ore.

KoHTpOnbHbIe BONPOCHI:

1.

2.

[Moyemy Ans M3roToBnEHNSA HarpeBaTeNbHbIX ANIEMEHTOB NMPUMEHSIIOT MPOBOAHUKN C
OonbLUMM yaenNbHbIM CONPOTUBIIEHMEM, a AN NOABOASALMNX C ManbIiM?
OnpeaenuTb NoKa3aHUs CYETYMKOB ANIEKTPOIHEPTUM M MO AENCTBYIOLLEMY Tapudy 3a
1 kBT 4, noacumTaTtb CTOMMOCTb 3NEKTPO3Heprun, pacxogyemomn 3a 1 mecsy, (30
AHen) BceMmn npnbopamu B KBapTmpe

Kakoe konmyecTtBo TennoTbl HE06X0ANMMO ANs pacnnaBfieHns MegHoro npoesoaa
anvHon 10 m, conpoTtueneHmem 17 mOM, HaxoasLlerocs npu temnepartype 0°C
Onpenenute pacxod SHeprum B afeKTpuyeckon namne, BKNYeHHon Ha 10 MUHYT B
ceTb C HanpsbxeHuem 127 B, ecnv cuna Toka B namne 0,5 A.

Cwuna ToKka B nasnbHUKe, BKMIOYEHHOM B ceTb ¢ HanpsixeHnem 220 B, pasHa 1,1 A.
OnpepenuTte conpoTUBIiEHME NasifibHUKa U pacxod SHEPrnmn, Heobxogumownm onsi
nasinbHMKa 3a 15 MUHYT.

Mcnonb3yemaa nutepartypa:
INutepatypa: J1.C. XXgaHos I'.J1. XKgaHoB «®usnka» §6.4 — 6.5 ctp. 57; §17.1 —17.2 c1p.

181

Paspgen 3. Tema 3.3 dnekTpu4eckum TOK B pa3fiM4HbIX cpeaax

Na6opaTtopHoe 3aHATMEN? 10
OnpeaeneHne Tepmuyeckoro KoadpmumeHTa COnpoTUBIEHUA Meagu

Lenb: onpegenntb cpegHee 3HadeHne TeMmnepaTypHOro koagpuumeHTa conpoTUBEHUS

Meau.

McxogHble AaHHbIe U MaTepuanbl: NPUbop Ans onpeaeneHus TeMnepaTypHoOro

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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koahdULMEHTa CONPOTUBIIEHNS MeaX, Yallka C CyXMM ropto4mm, aBomeTp (MynbTUMETP),
TEPMOMETP TEXHUYECKUIA, KOMMIEKT NPOBO/OB.

KpaTKaSl aAHHOTaUMA.

XapaKTepVICTI/IKOIZ npoBoaALLNX CBOWNCTB MaTepuana npoBoaHUKa ABnAeTCA yaesibHoe
conpoTtusIieHne, T.e. conpoTmnsiieHne npoBogHMKa, MMekoLlero nonepe4vyHoe cev4eHne,
paBHOE eaunHUUe nnowaaun, n annHy, paBHyro eanHuue ArnnHbl. Ecnu NnpPoOBOAHUK C
yaenbHbIM CONPOTUBIIEHNEM P UMEET MO BCceun AnvHe | ognHakoBoe cevyeHune S, To ero
conpoTunBIyieHNnEe MOXeET ObITb NOACYUTAHO MO d)opM}/ne

R=p—
P S
YpaenbHoe conportumsrneHne npoBogHMKa 3aBUCUT B obwem clnydae OT MHOIrnmx
(baKTOpOBZ TemMnepartypbl, MEXaHNYECKUX ,D,G(*)OpM&LI,MI?I, HanpsAa>XeHHOCTN MarHnMTHOro nos4,
B KOTOpO€E nomMmeLleH npoBOoOHUK, U T.M. OTK 3aBUCUMOCTH LLNPOKO MNCNOJ1b3yeTCA B

N3MepUTENbHON TEXHUKE U aBTOMaTUKe.
B aTOoM crnyqae chopmyna Ans onpeaeneHns conpoTUBMEHNs UMeeT BUA:

R, =R, [1+0u(z;~1,)]
3HayeHud a He ABNATCA NOCTOAHHBLIMU U U3MEHAKTCH C U3MEeHeHneMm TeMmneparypbl,

OQHaKO B HEKOTOPbIX TeMnepaTypHbIX NHTepBanax 3ToT KOS(bd)I/ILWIeHT MOXHO
Xapakrtepm3oBaTtb CpegHM 3Ha4YeHneM TemMrnepaTtypHoro KOSC*)C*)I/ILI,I/IGHTa.

MpumeHsiembin B paboTe npudop (puc. 1) ans 3 5
ornpeneneHns tTemnepaTypHoro koagduuneHTa

Meam COCToUT 13 KaTyLwkm 1. KaTywka npegcrasngaet [‘[[D
cobon KapTOHHbIN KapKac 2, Ha KOTOPbIN HAMOTaH [ : I

MeHbIWM NPoBOJ, C NakoBon nsonsunen. KoHubl
npoBoAa BbiBeAEHbI K 3aXXnmam 3, yCTaHOBNEHHbIM
Ha nnacTtmaccoBon konoake 4. B aTon konoake
3aKpenreHa cTeknsiHHasi npobupka, B KOTOPYHO _\\&
BCTaBIEH Kapkac KaTyLwkn. CBepxy B konoake
nMeeTcs oTBepcTMe 5 ons TepMomeTpa,
N3MepsoLLLEro TeMmnepaTtypy KaTyLwku. MNprubop
nomMeLlaroT B cocyp, ¢ Bogon. B cocyne nmeetca N
aneKkTpuyeckasi cnmparb C BbiIBeAEHHbIM HaBepX
knemmamu. NMoacoeanHuB aNEKTPUYECKYHO cnnparb K

4

yd

WCTOYHWKY TOKa, HarpesatoT BOAY B cocyae, \__/
NepuoanNYecKn CUUTLIBas NokasaHns TepMomeTpa v
“3Mepssi OMMETPOM COMPOTUBIIEHNE KaTyLLKW. Puc. 1

CopgepxaHue M NOPAAOK BbINONIHEHUA PaboTbI:

1. 3anewnTte B cocya Boay Ha 2/3 BbIiCOTbI cocyaa. BHumaHume: 3anveas Bogy B cocya,

npUMMUTE MepPLI K TOMY, 4TOObI BOAA HE nonana BHyTPb Npobupku.

BctaBbTe B NnpobMpKy TEpMOMETP.

BbikoaB HEKOTOPOE BpeMS, NoKa BbIPOBHSAKTCA TemMnepaTtypa BoAbl U KaTyLUKK

npubopa, 3anuwmnTe NokasaHna TepmomeTpa to.

4. N3mepbTe MyNbTUMETPOM COMPOTUBIIEHME KaTYLWKN Ry, 1 3anmnwimTe pesynbTaThl B
Tabnuuy.

5. Togkniounte cnupanb K UICTOMHUKY TOKa U YCTaHOBUTE HanpsXXeHne He bonee 24 B.

W N

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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6. Cnegute 3a noBbiLeHMEM TemMnepaTypbl KaTywkn. Korga temnepaTtypa KaTyLKu
okaxeTca kpaTHom 10, T.e. it =30, 40, 50 C° namepbTe CONPOTUBIIEHMNE KaTYLLKMW.

7. PesynbTaTtbl UsaMepeHun 3anvumTte B Tabnuuy.

8. Wcnonb3ysa pesynbTaTbl NepBOro onbita n Tpex nocneayowmx (ti, Ri), Bblanucnute
AN KaXKOO0ro onbiTa 3Ha4YeHne TeMmnepaTypHoro koadgduumeHTa conpoTUBIEHUS
mMean no popmyne

o= R, ~ Ry
R, -At
I

9. PesynbTaT namepeHui N BblMUCNEHUIN 3aHECTU B Tabnmuy.

=

Ne | g, C° R‘Fﬂ ,Om | 1,,C° R, ,Om o,
n/mo rpaj rpam’

10.Hangute cpeaHee 3HayeHne TemnepaTypHoOro KoadduumeHTa conpoTUBEHNS Meaun
Q.
11.. HauepTtute rpaduk 3aBncumoctn R ot Temnepatypsbl t (B Mmacwtabe).

BbiBog no pa6GorTe.

KoHTpOnbHbIe BONPOCHI:

1. YUTo Ha3biBaeTca TeMnepaTypHbIM KO3(PPULMEHTOM CONPOTUBIEHUSA?

2. YpenbHasa NnpoBOAMMOCTb NPOBOAHUKA. PU3NYECKNIA CMBICH, EOUHULbI U3MEPEHUS, OT
4yero oHa 3aBUCUT?

3. KakoBa 3aBMCUMOCTb YAENBHOIO CONPOTUBIIEHMSI MPOBOAHMKA OT TemMnepaTtypbl? Yem
XapakTepusyeTcs 3Ta 3aBUCUMOCTb?

4. TemnepaTypHbIN KOIPPULNEHT CONPOTUBIIEHNA. YTO OH XapaKkTepusyeT, OT Yero OH
3aBUCUT. B kaknx eguHuuax namepsietca?

5. 3aBucuT nn conpoTmBeHMe NPOBOAHMKA OT TemnepaTypbl? Ecnv 3aBucKT, TO KakoBa aTa
3aBUCMMOCTb? OOBACHUTL PUINYECKNIN CMbICIT 3TOrO ABMEHUA.

6. Kak nameHuTCcs ConpoTuBIeHne NpoBOAHMKA C NOBbILEHNEM TemMnepaTypbl U noyemy?

7. CpaBHUTb 3aBMCUMOCTb U3MEHEHNSA CONPOTUBIIEHNS METaNIMYEeCKUX NPOBOAHUKOB U
3ANeKTpoNuToB OT TemnepaTypbl. OBGBbACHUTL PU3UKY SBNEHUI, MOPOXAAIOLNX ITY
3aBUCUMOCTb.

8. lameHnTCca nu TemnepaTypHbIn KOSPMULNEHT CONPOTUBNEHNSA, ECNKN ONpeaensTb ero rno
yaenbHOMY COMPOTUBIIEHUIO, @ HE MO U3MEPAEMOMY COMPOTUBIIEHNIO?

9. 3aBUCKT NN TemnepaTypHbIN KO3PMOUUNEHT CONPOTMBIEHNSA OT MaTtepmana
COMpPOTUBIIEHUS.

10. B yem dpunaunyeckunii cMbicn conpoTmBneHunsa nposogHmka? OT 4Yero OHO 3aBUCUT?

11. Hannwute n o6bACHUTE MaTeMaTUYECKYIO 3aBUCUMOCTb CONPOTUBMEHNSA OT Matepuana
N pa3mepoB COMPOTUBIIEHMS.

Ucnonb3yemasa nutepartypa:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1 Xpanos J1.C., )KgaHos I".J1. dusuka. Y4ebHuk ansa cpegHux cneymanbHbIX y4eOHbIX
3aBefeHun.

2 C6opHuK 3agady no pusuke. YyebHoe nocobume ansa cpegHnx cneumanbHbiX Y4eOHbIX
3aBegeHun./ MNopg pea. P.A. MagkoBon.

3 JoHaykosa P.A. PykoBoacTBO no npoBeaeHuto nabopatopHbix paboTt no dusmke. — M.:
Bobiclwiag wkona,

Paspnen 3. Tema 3.3 dneKkTprMyecKkuin TOK B pasfiMdHbIX cpeaax

NabopaTtopHoe 3aHATMENe 11
OnpepeneHne 3NeKTPOXMMMUYECKOro 3KBUBarieHTa meam

Llenb: onpegenvTb cpeaHee 3Ha4YeHne TemnepaTypHoro koadduumeHTa conpoTUBeHus
mMeau.

McxoaHble aaHHble U MaTepuanbl: Becbl ¢ pasHoBecamn, amnepmMeTp, Yachl, BEHTUNATOP
HACTOSbHbIA NN 3NEKTPONNNTKA, UCTOYHUK 3NEKTpUYeckomn aHeprum (BoinpsamuTens BC 4-
12 nnun 6atapes akkyMynaTopoB), peocTaT, KIoY, MeaHble NacTuHbl (2 WT.),
coefuHUTENbHbIE NPOBOAA, ANEKTPONMTMYECKasa BaHHA C paCTBOPOM MELHOro Kyrnopoca,
HaxxgavHas bymara.

Kpatkas aHHOTauus.
Mpun pacTBOpPEeHUM ANEKTPONUTA NOL BAUSHUEM 3MIEKTPUYECKOrO MO NPOUCXOANT
Anccoumnaunsa Monekyn aNeKTponnTa Ha NosioKMTENBHO U OTpULATENbHO 3apSKEHHbBIE NOHbI
(anekTponuTudeckasn guccoumnaums). ANeKTPonpoBOAUMOCTb 3NIEKTPONUTOB OOYCroOBIEHa
NOHaMW.

MpoxoXaeHne aNekTpMYEecKoro Toka Yepes aMeKTPoNIMT CONPOBOXAAETCS BblAeNeHNeM Ha
3NeKTpoAax BELLECTB, BXOASALLMX B COCTaB afnekTponuTa. Macca BelyecTsa,

BblAEMUBLLErOCA NpW MeKTponuse 3a spems t, Haxoautcs no dopmyne: M=Kilt.

ABneHne anekTponmn3a HaLmno LUMPOKOE NPUMEHEHME B TEXHUKE U NPOMBbILLIIEHHOCTM.
MpuMeHeHne aNeKTponNn3a: NosyyeHme LBETHbIX MeTanoB (04MCcTKa OT NPUMeECeN -
pacrHUPOBAHKNE); ranibBaHOCTErMS - NOTyYEHME NOKPLITUIA Ha MeTanne (HUKenMpoBaHue,
XpOMMpOBaHMeE, 30/104eHNE, cepebpeHne 1 T.4.); ranbBaHonnacTmka - NonyyeHne
OTCnamBaeMbIX NOKPbITUIA (penbedHbIX KONWUi).

CopepxaHue 1 NopsaaoK BbINONTHEHUA paboThl:

12. TwartenbHO OYUCTUTb MOBEPXHOCTb MEOHOM MNACTUHbI HAXA4a4yHoM Gymaron um
B3BECUTb 3Ty NSIACTUHY C MaKCUManbHO BO3MOXHON TOYHOCTLIO.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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13.CobpaTb aneKkTpuyeckyto Lenb no
CcXeme, B3BELUEHHYIO NIIACTUHKY
COEeaVHUTbL C OTpULUATENbHbLIM MOMOCOM
NCTOYHMKA SNTEKTPUYECKON SHEPTUMN:

K B
;-—/-—_._-.'I'l":h____l
14.Tlocne npoBepku Lenu npenogaBateniem, 3aMeTUTb BpEMs MO YacaM C CEKYHAHOW

CTPESIKOWN, 3aMKHYTb KNntoYd. BbICTPO yCTaHOBUTL peocTaTtom cuny Toka 1-2 A.

15.4epes 8-10 MMHYT Lenb pa3oMKHYTb. [1acTuHy, cryxaluyo B OnblTe KaToaoM,
BbIHYTb, OCTOPOXXHO OMOSIOCHYTb BOAOW, BbICYLUWUTL Nepes BEHTUNSTOPOM Unn
3NEKTPONNNTKON, TLaTeNbHO B3BECUTL U ONpeaenuTb Maccy BblAeNUBLLENCS Meaun.

16.7o pesynbTaTtam UamMepeHnin onpeaennTb INEeKTPOXUMUYECKNA SKBUBANEHT Mean no
dopmyne:

&= —L- 1007 o

17. Pe3synbTaT U3MEPEHUIN N BbIYUCIIEHUI 3aHECTM B Tabnuuy.

w9 )
: . : =
% : ;| < % %Q ! 2
BT IR S P PO T
5 5 2| 3 S 2 -
I M g: IR ERE
SF .| g5 .| g8g| 8 g ik § 8 & A
EEE EEE SEE|8 |42 |S8Ef |5i8% |8

BbTBO,EI, no pabore.

KoHTpoOsnbHble BONPOChHI.

1. YTO Ha3bIBAOT ANEKTPONNTUYECKON aMuccoumaumnen?
2. Yrto Takoe anekTtponua?

3. Cdopmynupynite 3akoHbl Qapages.

4

anIBe,EI,VITe npumMmepbl NCMNOJIb30BAHUA 3NTIEKTPOSIN3a B TEXHUKE N NMPOMbILLITIEHHOCTW.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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5. C kakou uenblo MeTannnyeckme n3genusi NOKpbiBatoT LMHKOM, XPOMOM, OFfI0BOM,
HUKenem?

6. PaCTBOp conun ana Mmetarnna O0JDKeH CIYyXUTb 3N1IEKTPOJTMTOM A5A HI/IKeJ'II/IpOBaHMFI? K
KaKOMYy NOJTIOCY UCTOYHUKA TOKa HY>XHO NPUCOEANHUTb HUKENMTMPOBAHHOE nsgenue?

Ucnonb3yemasn nutepatypa:
1 XKpaHos J1.C., XKgaHoB I".J1. ®duauka. YuyebHuk ona cpegHunx crneumnanbHblX Y4eOHbIX
3aBeJeHnNn.

2 C6opHuK 3agay no pusuke. YyebHoe nocobume ansa cpegHnx cneumnanbHbiX Y4eOHbIX
3aBegeHun./ Nopg pea. P.A. MagkoBon.

3 JoHaykosa P.A. PykoBoaCcTBO No npoBeaeHuto nabopatopHbix paboT no cdousuke. — M.:
Bbiclwias wkona,

Paspen 3.Tema 3.4. MarHutHOe none.

NabopaTtopHoe 3aHATME Ne 12
N3yyeHne aneKTpoOMarHUTHON MHAYKLUN.

Uenb: N3YHUTb ABJ1IEHNE SJ'IeKTpOMaFHI/ITHOIZ MHOYKUNN.

McxoaHble AaHHblIe U MaTepuanbl: MUNIiMamMmnepmMmeTp, NCTOYHUK NUTaHNA, KaTYyLUKM C
cepagevyHnkamMmm, MarduThbl, BblKIo4aTersib KHOMOYHbIN, COEAMHUTENbHbIE npoBoaa,
MarHnTHaqa CTpersika, Komnac, peocrtar.

Kpatkas aHHoTauus

CambIn BaXkHbIV (baKT, KOTOPbIM yAanocb 06HaApPYXUTb - 3TO TECHAs CBA3b MeXay
ANEKTPUYECKUM N MarHUTHbIM rnonem. NepBbiv War B OTKPbITUN HOBbIX CBOMCTB
3MEeKTPOMarHUTHbIX B3aumogencTeuin caenan M. ®apagen B 1831r. AsneHune
3NEeKTPOMarHUTHOM MHAYKLMW 3aKoYaeTcs B TOM, YTO B 3aMKHYTOM MPOBOASLLEM KOHTYpe
BO3HMKaEeT TOK MPU U3MEHEHUWN YNCIa IMHUIA MarHUTHON UHAYKLMUW, NPOHU3bIBAKOLLNX
NOBEPXHOCTb, OrPaHUYEHHYI0 3TUM KOHTYPOM.

CopgepxaHue M NOpPAAOK BbINONIHEHUA PaboThbI

1. MpucTaBuTb cepaeyHUK K OQHOMY M3 MOMCOB MOMOCOBOr0 MarHMTa U BOBUHYTb BHYTPb
KaTyLKn, Habngasi OAHOBPEMEHHO 3a CTPENKON MunnMamnepmMmeTpa (MoxHo 6e3
cepaeyvHuka).

2. MNoBTOpUTbL HabNAEHWE, BbIABUras MarHUT 13 KaTyLLKKU, a TaKkke MeHss nositca
MarHuTa.

3. 3adukcmpoBaTh CxeMy onbiTa U NPOBEPUTL BbINOMHEHNE nNpaBuna JleHua B Kaxxaom
cny4ae.

4. PacnonoxuTb BTOPYH KaTyLLKy pSAo0M C NepBON Tak YTOoObl OHM coBnaganu.

5. BcTtaBuTb B 00€ KaTyLUKK XXenes3Hble CEpAEYHUKN, N MPUCOEANHNTDE BTOPYIO KaTyLLKY
Yyepes BblKNtoYaTenb K UCTOYHUKY MUTaHUS.

6. 3amblkasa n pa3mblkas KoYy, Habn4aTb OTKIIOHEHME CTPENKM MUnnamMnepmMeTpa.
7. 3aprcoBaTtb CXeMy OnbiTa 1 NPOBEPUTL BbINONHEHME npasuna JleHua.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1 q:)<

BbiBoAbl No paboTe.

KoHTposnbHbIe BONpoOCHI:

1. KTO OTKpbIN g9BAeHne anekTpoMarHMTHOM NHOYKLUN?

2. CchopmynupoBaTb 3aKOH 3M1EKTPOMarHUTHON MHAOYKLMUN.

3. Ncnonb3ysa npaBuno JleHua, ykasaTb HanpasfieHMe TOKa B 3aMKHYTOM KOHType (CM.puc).
4. MarHunTHbIN NOTOK. EANMHMUA MarHMTHOro notoka?

Wcnonb3yemasa nutepartypa:
CtenaHos C. B.. ®usumka. 10-11 knacc : J1ab. akcnepumMeHT : KHura ans yyawmxcsa. —
Mockga : lNpoceeleHune, 2005 (cTp.26-27).

Pasgen 4. Tema 4.1. QnekTpomMarHutHble konebaHus.

NabopaTtopHoe 3aHATMEN213
U3y4yeHue paboTbl TpaHccopmaTopa.

Uenb: nsyuntb paboTty TpaHchopmaTopa.

UcxoaHble AaHHble U MaTepuanbl: TpaHcopmaTop, BbINPSAMUTENb, UMEIOLLIMIA BbIBO
perynupyemoro HanpsbkeHus 8-20 B, aBomMeTp LWKONbHLIW, peocTaT NoM3yHKOBbIW, KINHOY
nabopaTopHbIN, coeAMHUTENbHbIE MPOBOAA.

CopgepxaHue M NOpPAAOK BbINONIHEHUA PaboOThbI

1. O3HakoMmuTbCS ¢ Nnpnbopamm 1 obopyaoBaHneM, YCTPOMCTBOM TpaHcopmaTopa.
2. CobpaTtb anekTpuyeckyto Lenb no cxeme 1.

3. 3mepuTs |,U, B nepBnYHON 1 BTOPUYHON OOMOTKAX.

4. Pe3ynbTaTbl UIBMEPEHUN U BbIYUCIIEHN 3aHECTM B Tabnuuy.

Ne MepBnyHas obmMoTKa BTtopuyHas obmoTka K.n.g.
n/n

Uy I P, U, I, P,

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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5. Mo nony4YeHHbIM JaHHbIM paccyYnTaTb
- KoadhpuumeHT TpaHchopmauum K TpaHcdopmaTopa. Cxema TpaHcdopmaTopa:

K=I,/1,

I-cuna ToKa;
U-HanpsikeHue;

I, I,- nokaxeT amnepmMmeTp;

U, , U,-nokaxxeT BONbTMETP; ~6.3 B/@/

-noTpebnaemyo MOLWHOCTb P
NOSIE3HYI MOLLHOCTb P,, 1 KO3(MULMEHT NONE3HOIo ENCTBUS:

a)P,=1, xU,, 6), 6) P,=I, x U,, B) KNA= P,/P,

6. OnbIT NOBTOPUTBL €LUE TPU pasa, Kaxabl pa3 MeHSAS C NOMOLLIbIO peocTaTa,
COMPOTUBIIEHNE Harpy3Kkn Tak, YTobbl HaNpsHkeHne Ha BTOPUYHON OBMOTKE MEHSTOCh
npuMepHo Ha 5 B. B kaxkgom onbiTe n3amepbTe CUiy ToKa 1

HanpsbkeHue, B NEPBUYHON U BTOPUYHON OOMOTKaX U BblYMCANTE KOIDPULMEHT NONE3HOIro

JencTBus.
A;
W,
K

7. o nony4yeHHbIM JaHHbIM NOCTPOUTL rpaduk 3asncumoctun KM tpaHchpopmaTtopa ot
Nnosie3HO-pacxogyemMom MOLLHOCTH.

8. Mo ropmM3oHTanbHOM OCK OTNOXMTE MOLLHOCTL B Maclutabe 1cm=0.1 BT, a no BepTukanu
KrQd s macwtabe 1cm-10%

BbiBOoAbI No paboTe.

KoHTpOnbHbIe BONPOCHI:

1. Noyemy cepaeyHuKkn TpaHcopmMaTopoB cOOMpPalOT N3 NNACTMH 3NEKTPOTEXHNYECKON
ctanun?

2. [Noyemy HanpspkeHne U3MEPSIOT, NPU onpeaeneHnn KoapduuneHTa TpaHcgopmMmaumnm
npv 3aMKHYTON BTOPUYHOW LiENN.

3. Nouemy KIL npumeHsiemoro B paboTe TpaHcopmaTopa 3HaYMUTENBHO HUXKE, YEM Y
NPOMbILLIEHHbIX, BOMbLION MOLLHOCTN?

4. Yto Takoe KoadhpumUMEHT TpaHcOopmMaL M U OT YEro OH 3aBUCUT?

5. Ha kakom chmanyeckom npuHUMNEe OCHOBaAHO AeNCTBUE TpaHcdopmartopa?

6. Ycnexu anektpudukaumm B Poccum.

Ucnonb3yemasa nutepartypa:
I".A.Maknwes, b.6.byxosues (cTp. 107 4.11)

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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CtenaHoB C. B.. ®usuka. 10-11 knacc : J1ab. akcnepumMeHT : KHura ans yyawmxcsa. —
Mocksa : NpocselyeHune, 2005 (cTp.31).

Pasgen 5. Tema 5.1. T[eomeTpuyeckasa onTuka.

NabopaTtopHoe 3aHATMEeNe14
MNokasaTtenb NnpenomneHus cTekna.

Uenb: onpenennTb Noka3aTtesib NperioMneHnd CTekrna.

UcxoaHble aaHHbIe U MaTepuanbl: CTeknaHHaa nnacTuHa ¢ AByMs napannenbHbIMU
rpaHsamMu, 6ynaBku ¢ NSIACTUKOBOW FONOBKOM(3LWT), TPAHCNOPTUP, NOABEMHbIN CTOSUK,
Tabnuua TPUroHOMETPUYECKUX DYHKLIUN.

KpaTKaﬂ aHHOTauusA

Ceet npu nepexone n3 (o)a[7Te]7] cpedbl B APYryto MeHdeT cBOE HarnpaslrneHune, T1.e.
nperioMndaeTcAd.

I'IpenomneHme obbsACHsEeTCA TEM, YTO CKOPOCTb pacnpocTtpaHeHnA cBeTa npu nepexone mn3
oaHOWn cpenbl B Apyryro uamMmeHAaeTcd 1 nogvynHdaeTca cnenyrowmm 3akoHam:

1. Mapgatowmn nyy nexat B 0QHOM NAOCKOCTU C NEPNEHOMKYNAPOM, NPOBEAEHHBIM Yepe3s
TOYKY NafeHus K pasgeny AByx cpea.

2.0THOLWEHNE CUHYCa yrna nageHus u cuHyca yrna npenomreHuns B - BennymnHa
NOCTOSIHHAA AnAa AaHHbIX ABYX Cpea U HasbiBaeTcHa KoaddpuumeHTom npenomnenms (n),
BTOpPOM cpebl OTHOCUTESNBHO NEPBOMN:

n = sina/sing.

CopgepxaHue M NOpPAAOK BbINONTHEHUA PaboThbl

1. O3HakoMuTbCA ¢ Npubopamm n obopyaoBaHUEM.

2. Ha nogbeMHbIN CTONKMK NONOXNTb pas3BepHYTYHO TeTpaab Ans nabopaTtopHbix paboT. Ha
NUCT TeTpaam NnawMs nonoXnUTb CTEKIAHHYIO NIIAacTUHY N KapaH4awom obsecTn eé
KOHTYpbI.

3. C gpyrou CTOpPOHbI CTeKra, NONOXUTb KaK MOXHO Aanblue Apyr oT Apyra, ABe Oynasku
Tak, YTobbl NpAMasn npoxoasas Yepes HMUX He Bbina nepneHanKynapHa OgHoOM 13
napannernbHbIX rpaHen NNacTUHbI.

4. TpeTbto Oynaeky pacnosioXnTb Mo rpaHn C ApYroln CTOPOHbI CTEKIA U BKOSMOT €€ Tak,
4TO6bl CMOTPSA BAOSNb BCEX BynaBoK B CTEKNO BUAETb UX PACMONOXEHHbIMU Ha OL4HOM
NPSIMOWN.

5. Ctekno n 6ynaBku, CHATb M MECTa HaKOJI0B OTMETUTb Toukamu 1,2,3. Yepes Toukn 1, 2 u
3 npoBecTn NpsiMble 4O NepeceyeHunsi C KOHTypaMn cTekna. Yepes Touky 2 npoBecTn
nepneHanKynsap K rpaHuue AB AByx cpef BO3OyX-CTEKO.

6. OTMeTUTb yron nageHus a u yron npenomMneHns B TpaHCNopTUPOM, U3MEPUTb 3TU YITbl U
no Tabnuue 3Ha4YeHn CUHYCOB ONpPeaennTb CUHYCbl ATUX YITIOB.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx



MO-15 02 17- OOA.11.113 KMPK BIrAP® ®Ir'bOY BO «KI'TY»

DUBNKA | C.35/46

BapuaHT 2
MNMokasaTenb NpenoMneHns cTekna oTHOCUTENbHO Bo3Ayxa onpeaensieTcs no gopmyne:

n=sina/sing
roe a - yronb nNageHns nyyka cBeta Ha rpaHb NracTuHbl U3 BO34yXa B CTEKIO;
8 - yron nperioMrneHnsa CBETOBOro Nny4ka B CTEKNE.

[ns onpegeneHnst OTHOLLEHUS, CTOSALLENO B MpaBon YacTn (hopMynbl, NOCTynatT
cnegytowmnm obpasom. Nepen TeM Kak HanpaBuTb Ha NAACTUHY CBETOBOW My4YOK, €€
pacnonararlT Ha IMCTe MUNNIMMETPOBON Bymarn (unu nucte Gymaru B KNeTky) Tak, YTobbl
O4Ha 13 eé napannenbHbIX rPaHen coBnana ¢ npeaBapuTeribHO, OTMEYEHHOW NMMHUEN Ha
Oymare. 3Ta NUHUA YKaXeT rpaHuLy pasgena cpea: Bo3ayx - CTekno. TOHKO OYUHEHHbIM
KapaH4alloM NpoBOAAT NIMHMIO, BOOSb BTOPOW napannenibHoOW rpaHn. 3ta NUHUSA
n3obpaxaeT rpaHuLy pasgena cpef CTekmno - BO3AyX.

Mocne aTtoro, He cMeLLas NNacTuHbIl, Ha €€ NepByo NapannenbHyo rpaHb HanpaensawT
Y3KWUIn CBETOBOM MY4YOK NOA KakuM-nnbo yrnom K rpaHn. Boonb nagatowero Ha nnacTuHy u,
BbllleLlero n3 Heé CBeTOBbIX MYYKOB KapaHZalloM CTaBAT ToOYkK. 1,2,3 u

4. MNocne 3TOro NamnoyKky BbIKMOYAKOT, MAACTUHY CHUMAKOT U C MOMOLLbIO JIMHENKU
npoYepyYMBaloT BXOOALLMN, BbIXOOALLMIA N NepenoMNEHHbIN Nydn. Hepes Touky B rpaHuubl
pasgena cpef, Bo3ayx - CTEKNo, NpoBoAAT NeprneHanKynsap K rpaHuue, oTMevatoT yrim
nageHust a n npenomnenus B. [lanee ¢ NOMOLLbIO LMPKYNst MPOBOAAT OKPY>KHOCTb C
LLEHTPOM B To4ke B 1 cTposaT npsimoyronbHble TpeyronsHukn ABE n

CBD

Tak kak sina=AE/AB, sin g = CD/BC n AB=BC, 10 popmyna ans onpeaeneHus
nokasaTensi NpenoMreHNsa CTekna nmeeT Bug

n=AE/DC

OnuHy oTpeskoB AE n DC namepsioT no MunnmveTpoBon bymare.

BbiBOoAbI No paboTe.

KoHTpoOnbHbIe BOMPOCHI:

1. YTo HasbiBalOT NnpenomneHnem ceeta. OTpaxeHnem ceeta?

2. OT 4ero 3aBMCUT NokasaTenb NperioMneHnsa?

3. Kak nsmeHsieTcs nokasaTernb NpesioMIIeHNs Npu nepexone ceeta n3 MeHee nioTHOM
cpenbl B 6bonee NnoTHyto.

4. B kakon cpefe CKopoCTb cBeTa HanbonbLuaa?

5. MNpwn Kaknx ycrnoBuaxX MOXeT HacTynaTb NOSIHOE OTpaxeHne?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Mcnonb3ayemas nutepartypa:

CtenaHoB C. B.. ®usuka. 10-11 knacc : J1ab. akcnepumeHT : KHura ans yyawmxcs. —
Mockga : NpocselyeHune, 2005 (cTp.38-40).

IA.Makmwes b.6.byxoBues. 11 knacc (cTp.162).

Tema 5.2 BonHoBble cBOMUCTBa cBeTa

NabopaTtopHoe 3aHsATME Ne15

OnpepeneHne ANMWHbLI CBETOBOW BOJIHbI NPU NOMOLM AU(PaAKLMOHHOWN peLueTKn

Uenb paGOTbI: n3yvyeHune asneHund }J,I/ICbpaKU,MM cBeTa U UCnosib3oBaHMeE 3TOIo ABJIEHUA
Ona onpeageneHnda onnHbl CBETOBOW BOJSHbI B pa3nnyHblX YacTAaX BUONMOIO CreKTpa.

Mpu6Gopbl n MaTepuansi: AMdpakLMOHHas pelléTka; Nnockas LWKana co Wenbo u
flamna HakanuMBaHUsi C MaTOBbIM 3KPaHOM, YKPENMNEHHbIE Ha ONTUYECKON CKaMbe;
MUNNMETPOBas NMHeNKa.

1. TEOPUA METOOA

[Oundpakumen BonH Ha3bliBaeTca ormdbaHne BonHamun npenarctemi. oa npenatcTBnamMm
NOHUMAIOTCS PasnnyHble HEOQHOPOAHOCTU, KOTOPbIE BOSIHbI, B YaCTHOCTU, CBETOBbLIE, MOTYT
ormbaTtb, OTKINOHASACb OT NPAMOSIMHENHOIO pacrnpoCTpPaHeHUs 1 3axoasa B obnacTb
reomeTpuyeckon TeHn. Andpakumnsa HabnogaeTcsa Takke, Koraa BoSfiHbl MPOXOANAT Yepes
oTBepcTud, ormdas ux kpas. dudpakumsa 3aMeTHO BbipaXkeHa, ecnn pa3mMepbl NPensaTCTBUN
UM OTBEPCTUI NOPSAKA ANMHbI BOSHbI, @ Takke Ha 60MbLUNX pacCTOSHUSAX OT HUX MO
CPaBHEHMIO C NX pa3Mmepamu.

[Ondpakums ceeta HaxoguUT NpakTUYecKoe NPUMEHEHNE B ANGPAKLMOHHbIX PELLETKAX.
[OvdpakuMOHHOW PeLLETKON Ha3bIiBalOT BCAKYIO NEPUOLANYECKYIO CTPYKTYPY, BIIMSIOLLYIO Ha
pacnpocTpaHeHne BOSH TOW Ny MHon npupoasbl. lNpoctenwasa ontndeckas andpakumMoHHas
pelwéTka npeacrTaBnsaeT cobon psag 0ANHAKOBLIX NapannenbHbIX O4eHb Y3KUX LLEenen,
pas3fgenéHHbIX OANHAKOBBIMU HENPO3pPayHbIMK noriocamn. Kpome Takmx npo3payHbIixX
PEeLIETOK CYLLLECTBYIOT TaKkKe oTpaxaTenbHble AN(PaKLNOHHbIE PELLETKN, B KOTOPbIX CBET
oTpaxaeTcsl OT napannenbHblX HepOBHOCTEN. [1po3payHble AN PAKLMOHHbBIE PELLETKN
00bI4HO NpeacTaBnAT COBON CTEKNAHHYO NNACTMHKY, HA KOTOPOW ariMa3oM C NOMOLLLbHO
cneunanbHOW AENUTENbHOM MaLUMHbI MPOYEPYEHbl NOMOCHI (LUTPUXN). STU LUTPUXK
SABMSIOTCSA NOYTWU NOSTHOCTBIO HEMPO3PAYHbIMU MPOMEXYTKaMM MEXAY HEMOBPEXOAEHHLIMU
4YacTSAMN CTEKNSAHHOW NNACTUHKM — LWeNsAMU. YNCno WTPUXOB, NPUXOOALMNXCA Ha eanHNLY
ANVHbI, yKa3biBaeTcsa Ha peléTke. MNepnogom (NoCToOAHHON) peléTkm d Ha3biBaeTCs
CyMMapHas LUMp1Ha 04HOro HENPO3PAaYHOro WTPMXa MNIC WMPMHA OQHON NPO3paYvYHON
LLIeNK, KakK NnokasaHo Ha puc. 1, rae nogpasyMeBaeTCsl, YTO LUTPUXM U NONOCHI PacrnosioXeHbl
nepneHanKynsapHO NIIOCKOCTM PUCYHKA.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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M

Puc. 1. MNMpoxoxaeHue ceeTa vyepes ANdpPakUMOHHYO peLleTKy

[P: J1 — cobupatowias nuH3a, 3 — akpaH Ansa HabnoaeHus ANPPakUMOHHON KapTuUHbI, M
— TOYKa CBeAeHM s napannenbHbIX nyyen

Ecnn napgatowimin Ha peléTKy CBET CO4EPXKNUT BOSMHbI Pa3fiMyHbIX AnvH 1A, 2, 3, ..., TO
no doopmyne (2) MOXXHO NoacuynTaTth ANs Kaxaon kKomouHauum Kk , ans kotopbix 6yayT
HabnogaTbCs rnaBHble MAaKCUMMYMbl UHTEHCMBHOCTM CBETA.( CBOM 3HAYEHUs yrna
andpakuymm iun

Mpn k =0, T. e. B HanpaBneHnu, CTPOro NepneHaKyNIsPHOM NIOCKOCTU PELUETKN,
YCUINNBAOTCS BOSMHbI BCEX ANUH. OTO TaK Ha3biBaeMbIN CNEKTP HyNeBOro nopsiaka. [sa
3Haka, +k 0 coOTBETCTBYIOT ABYM CUCTEMAM ANPPAKLNOHHBIX CNEKTPOB, PACNONOXEHHbIX
CUMMETPUYHO MO OTHOLLIEHUIO K CMIEKTPY HYNEBOro Nopsiaka, crieBa u cnpasa oT Hero. [Mpu
k = 1 cnekTp HOCUT Ha3BaHWE CreKTpa NepBoro nopsaka, Npu k=2 nonyvaeTcs CnekTp
BTOPOro nopsigka u T. A.

Ha TEMHOM hoHE MOXHO BMAETb CUCTEMY OTAENbHbLIX APKUX NIMHUA OLHOTO LBeTa, uU3
KOTOPbIX Kaxaas COOTBETCTBYET CBOEMY 3HA4YeHuto A KapTuHa, BO3HMKaloLWasa Ha aKkpaHe B

cllydae MOHOXpPOMAaTUYECKOro CBETA, T. €. CBETA, XapakTepmnsyemoro oaHon onpeaeneHHomn
OITMHON BOJIHbI.

| | 0

k=-1 k=0 k=2

ﬁu
Il
|
[

Puc. 2. Bug kapTuHbl, nony4yaeMom ¢ NoOMOLLbIO ANdpakuMOHHON PeLLeTKN:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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a) cnyyanm MOHOXpoOMaTU4eCcKoro ceeTa, 6) cnyyam 6enoro ceeta HabngaeTca HyneBow
MaKCUMyM, SBNSAOLWNACA LEHTPOM ANAPAKLUMOHHOM KapTUHbI.

Mpn k =1 no obe CTOPOHbLI OT HyNeBOro Makcumyma OyayT MakCMMyMbl NepBOro
nopsigka: npu K=2 - MakCMMyMbl BTOPOro nopsaka u Tak ganee.

CnocobHOCTb AMdPaKLMOHHONM PELLETKN pasnaraTtb CBET B CNEKTP UCMONb3YHT Ha
NpaKkTUKW AN NOMyYeHMs U UCCreaoBaHNsi CNEKTPOB.

Llenbto gaHHon nabopaTopHoM paboThbl ABNSETCA onpeaeneHne annHbl CBETOBbLIX BOSH B
pas3nu4yHbIX obnacTax cnekTpa npy NOMoLLM A pakuMOHHON peleTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

OnpepneneHue ANWHblI CBETOBOM BOMHbLI C NOMOLLLIO
AndpakUMOHHOW peLUéTKMN

L#—" ['I '"r'l'l"'i" # ""l"“I"”l""l”"l |"'|"'l""' f I'"r" 1'1

il il Tl qul il ||| b o J N il |||u

EEEEEEEEN
~ @® Ccnextp
O KpacHslit

PaccToaHue o1 rR= 50 cM

PELETKM AQ e}
SKpAHa CHHHA

O duoneToswi

Puc. 3. Cxema nabopaTopHON yCTaHOBKM

a¥=m,
X , OTKyJa
A= d-y
k-x .

2. NOPAAOK BbINOJIHEHUA PABOTbI

1. YcTaHoBUTE, Kak NoKasaHO Ha puc. 3, LWKany ¢ oTBepcTMeM A Ha OOMH KOHel,
ONTUYECKOW CKaMbM BOMIM3M OT Namnbl HaKanuBaHus S, a ANPaKLMOHHYIO PELLETKY — Ha
Apyrov eé koHey. Bkrounte namny, nepen KOTOPOM HAXO4MUTCA MaTOBbIN 3KPaH.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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2. MNepepnpuras pelwéTky nNo ckambe, fobenTtech, YTOObI KpacHasa rpaHuLa NpaBoro
cnekTpa nepeoro nopsaka (k = 1) coenana ¢ kakum-nnbo uensim geneHmem Ha wkane Lk.

3. Ncnonb3ys NYHENKY, n3aMepbTe pacCcTosiHUE X ANns 9Toro cryvas.

4. MNpogenanTte Te Xe onepauun ans prnoneToBoun rpaHnLbl NPaBoro CnekTpa nepBoro
nopsiaka u ans cepeaunHbl 3eNEHON0 y4yacTka, pacnosioXXeHHOro B CpeaHen YyacTtu cnekrpa (B
AanbHeuweMm aTa cepeguHa byaeTt ans KpaTKoCTU HasblBaTbCs 3€NEHON NUHNEN).

5. AHanornyHble N3MepeHnsa npogenanTe Ans NeBoro cnekTpa nepsoro nopsgka (k 1).

YyTtuTte, 4TO AN NEBbIX CNeKkTpoB nobdoro nopsagka k<O0wnwum COOTBETCTBYIOT
oTpuuatesibHble 3Ha4YeHU4Ay.

6. Te »xe camble onepauum npoaenanTe Ansa KpacHon 1 ononeToBon rpaHunl, 1 ong
3eNEHON NMHUK CNEKTPOB BTOPOro nopsaka.

7. Pe3ynbTaT U3MEPEHUN U BbIYUCIIEHNIA 3aHECTM B Tabnuuy

CnekTp namnbl Iy Al
k | x,cm | y,cm Ai, HM < } VA, = <;“)7»—i HM < >
HakanMBaHus HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHunua
2 27,5 4 741 25
1 43 2 465 17
dunonetoBas 1- 42 2 476 6
483 15
rpaHuua 2 39 4 513 30
2— 42 4 476 6
1 39 2 513 40
3enéHas 1- 36 2 556 3
553 20
nUHKSA 2 34 4 588 35
2— 36 4 556 3

4. KOHTPOJIbHbIE BOMNPOCHI

1. B 4ém cocTouT aBneHne andpakunmn n koraa andpakums Hanbonee 3aMeTHO BbipaxkeHa?

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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2. YTo Takoe AnMpakLMOHHasa peLéTka n Ansa Yero nogobHble peLéTkn Cnonb3yrTesa?
3. UTto 0bbI4HO NpeactasnsgeT cobon npo3payvyHas AnpakunoHHasa peéTka?

4. KakoBO Ha3Ha4yeHue NnH3bI, UCNOSTb3yeMOWN BMECTE C ANMPaKLMOHHON peLlléTkon? YTo
CNYXXWUT NUH30M B AaHHOW paboTte?

5. Noyemy npu oceelleHUn 6enbiM CBETOM B LIEHTParbHON YacTu ANPPaKLNOHHON KapTUHbI
BO3HMKaeT 6enasa nonoca?

Tema 5.2 BonHoBble cCBOMUCTBa cBeTa

NabopaTtopHoe 3aHsATME Ne16
HabnroaeHune cnekTpoB nsnyyeHue

Llenb: npoHabntogaTth NuHenyaTble CNeKTpbl BoAopoaa v rennsi, atb XapakTepucTuky
CNEKTPOB.

McxoaHble AaHHble U MaTepuanbl: cnekTpanbHble Tpyoku ¢ H n He, nctouyHmk-cnekTp 1,
WCTOYHUK NMUTaHUS, LUTAaTUB, COEAVHUTENbHbIE NPOBOAA.

Kpatkas aHHoTauus:

B 06bI4HbIX YCNOBMSX BELLECTBO B ra3000pasHOM COCTOSAHUMN SABNSIETCH N30NATOPOM,

TaK Kak aTOMbl NN MONEKYIbl, IBASOTCA HenTpanbHbIMU. HO ra3 MOXHO caenaTb
NPOBOLHMKOM Npu onpeneneHHoM noHmnsatope. lNpoxoxaeHne Toka Yyepes ra3 HasbiBaeTcs
rasoBblM pa3psaoMm.

SBneHne NpoxoXxaeHns aNeKTpUYECKoro Toka Yepes ras, HabngaeMmoe TobKO nNpu
YyCMOBUN Kakoro-nmbo BHELUHEro BO3AENCTBMS, Ha3blBAETCA HECAMOCTOATENbHbIM.
ABneHne NPoOXoXAeHUS Yepes ras ANIeKTPUYECKOro ToKa, He 3aBUCSLLENO OT AEeNCTBUN
BHELLUHNX MOHM3ATOPOB, Ha3bIBAETCH CAMOCTOSTENbHBIM Pa3psaoM.

B 3aBMCMMOCTIN OT CBOMCTB U COCTOSIHUM ra3a, Xxapakrepa 1 pacnorioXeHnsa aNeKTpoaos, a
Takke OT NPUITOXEHHOIO K 3fIeKTpoAaM HanpsbkeHMe BO3HUKAOT pasfivyHble BUAbI
CaMOCTOATENBHOMO pa3spsiaa B rasax

Mpwn HM3KNX AaBneHusx (aecartble n CoTble 40N MM. PT. CT.) B Tpybke HabnogaeTtcs
Tnetowmn paspsg. MNpn atom Bca Tpybka, 3a UCKoYeHNEM HEDONbLLOrO y4YacTka Bo3ne
KaTtoga, 3anofiHeHa O4HOPOAHbIM CBEYEHMEM. B 3aBMCMMOCTM OT rasa, 3anosHSLLEro
TpybKy, cBeveHne HabnogaeTcs UBETHbIM. Takme rasopaspsagHble Tpyokm yacTo
ncnonb3yeTcs Ans 0QOpPMIIEHNS PEKaM.

CopepxaHue 1 NopsaoK BbINONTHEHUA pPaboThl:

1. O3HakomnTbCA C Npubopamm n obopyaoBaHNEM.

2. MNoakntounTb cnekTparnbHble TPYOKM K UICTOYHMKY NUTaHUSA cnekTp-1.

3. Nopatb HanpsbkeHne (8B-10B).

4. HabniogaTtb NnMHenYaTble CNekTpbl BOAOPOAA, a 3aTeM renus.

5. Onucatb uBeTa CNekTpoB BOAOPOAA W renns B CTPOron nocrnenoBaTenbHOCTU.
6. PaccmMoTpeTb CNeKTPbl CKBO3b rPaHn CTEKNAHHOW MAaCTUHbI.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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7. 3apl/ICOBaTb Hanbonee ApKUe NMMHNN CreKkTpoB BoAopoada U resfina.
8. [latb onpegeneHna Bcex BnaoB CrnekTpoB

BbiBoAbI No paboTe.

KoHTposnbHbIe BONpocChl:

1. YT0 Ha3bIBalOT ra3oBbIM paspagom?

2. Kakue rasoBble paspsagbl Bbl 3HaeTe?

3. MNpu Kaknx ycnoBmnax MOXXHO Habn4aTb KOPOHHbLIN pa3psan?
4. 'ne MoXHOo HabnagaTb NCKPOBOW paspsig

5. NpueeanTe NpuMepbl MPUMEHEHUIN ANEKTPUYECKUX pa3psaoB?

Wcnonb3yemasa nutepartypa:
.A. Maknwes B.B. byxosues (1 4.cTp.331).

Tema 7.2 3Bonouna BceneHHon

NabopaTtopHoe 3aHATMENe 17

U3yyeHune 3Bé3aHOro He6a c NnomoL b0 NOABUXHOWN KapTbl 3B€3AHOro Heba

Llenb: N03HaKOMUTLCA C NOABUXXHOW KapTon 3B€3AHOro Heba, HayunTbCAa onpeaensTb
yCroBUS BUOAUMOCTU CO3BE3ANN HAYyYMTbCS ONpeaensaTb KoopanHaThbl 3Be3s.

McxoaHble AaHHblIe U MaTepuanbil: NoABMXHAA KapTa 3Be34HO0ro Heba.

Kpatkas aHHOTauus.

Bug 38€34HOro0 Heba n3aMeHsieTCsl U3-3a CyTOYHOro BpaweHus 3emnun. iameHeHune Buaa
3BE34HOro Heba B 3aBUCMMOCTM OT BPEMEHM rofa NPOUCXoauT BCneacTemne obpalleHus
3emnun Bokpyr ConHua. PaboTta noceslieHa 3HakOMCTBY CO 3BE34HbIM HEOOM, peLLEeHNto
3aja4 Ha yCcrnosusi BUAMMOCTM CO3BE3OMN N onpedenieHnn nx KoopanHar.

Ha noagswxkHon KapTe:

3BE&3[bl MOKa3aHbl YEPHbIMM TOYKaMU, pa3Mepbl KOTOPbIX XapaKTepUayT APKOCTb
3BE&3[;

TYMaHHOCTM 0603HaY€eHb! LUTPUXOBLIMU NINHUSIMMU;
CEBEPHbIV NOMNC MUpa N306paKEH B LLEHTPE KapThl,

NVHUW, UCXOoAsLWMe OT CeBEPHOro Nnorca Mupa, NoKasbIBaloT PacrnonoXeHne Kpyros
CKINOHeHus. Ha 3Bé€3gHOoM kapTe Ansa AByX Onmkanwmnx KpyroB CKITOHEHUS YrIIOBOe
paccTtoaHue paBHO 1 y;

HebecHble napannenu HaHeceHbl Yepes 30°. C nx NOMOLLIbO MOXHO NPOU3BECTU
OTCYET CKITOHEeHune cBeTun O;

TOYKWN NepeceyveHns KMUNTUKN C IKBATOPOM, ANs KOTOPbIX Npsimoe BocxoxaeHue 0 un
12 4., Ha3bIBaKOTCA TOYKamMu BeceHHero g u W paBHOOEHCTBUM;

no Kpato 3BE3HOM KapTbl HAHECEHbl MeC4Llbl 1 YACIa, a Ha HaKnagHOM Kpyre — 4achbl;

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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e 3EHUT pacrnosioXeH BONM3n LieHTpa Bbipe3a (B TOYKE NepeceyvyeHunst HUTH,
n3obpaxatroLien HebecHbIn MmepnanaH ¢ HebecHoW napannenbto, CKNOHEHNE KOTOPOW
paBHO reorpaduyeckomn LUMpoTe MecTa HabrraeHus).

. ﬂ,ﬂﬂ onpepeneHna MectonoJyioxKeHnA HebecHoro ceeTuna HeobxoaMmMo Mecsl, YMCro,
YKa3aHHO€e Ha 3BE€3aHOM KapTe, COBMeCTUTb C YaCoM HabngeHns Ha HaknagHoM

Kpyre.

HebecHbI akBaTop — HonbLIon Kpyr HebecHon cpepsbl, NNOCKOCTb KOTOPOro
nepneHavKynspHa ocn Mmpa 1 coBnagaeT C NAOCKOCTbI 3eMHOro aksaTtopa. HebecHbin
aKBaTop AenuTt HebecHylo cpepy Ha ABa nonyLwapus: ceBepHoe nonylapue, ¢
BEPLUMHOW B CEBEPHOM MOSIKOCE MUPA, U 0XKHOE nonyLwapue, C BEPLUMHON B KOXKHOM
nontoce mmpa. Co3sesaust, Yepes KoTopble NPOXOANT HEBGECHbIN 3KBATOP, HAa3bIBAKOT
aKBaTopuarbHbIMU. PasnuyaloT co3Be3aus toxkHble U ceBepHble. Co3Besans CeBepHoOro
nonywapusa: bonbwaga n Manas Megseguubl, Kaccnones, Lleden, OpakoH, Jlebeap,
Jlnpa, Bononac u ap. K toxHbIM oTHocsTcA KOxHbIN KpecT, LleHTasp, Myxa, XKepTBEeHHUK,
FOXHbIN TpeyronbHuK.

Montoc Mmpa — To4yka Ha HebecHoW cpepe, BOKPYr KOTOPOW NPOUCXOANT BUAUMOE
CYTOYHOE ABMXEHWE 3BE3[ 13-3a BpalleHus 3emnv BOKpYr cBoen ocu. HanpasneHue Ha
CeBepHbIn NOMOC MMpa COBMagaeT ¢ HanpaBneHnem Ha reorpaduyeckmin ceeep, a Ha
KOXHbIN Nontoc MMpa — C HanpaefeHnem Ha reorpaduyeckun tor. CeBepHbI NOMC
Mupa HaxoauTcs B co3se3ann Manon Megseguubl ¢ nonspuccmon (BUgumMas spkasi
3Be34a, HaxoagdLlasacsa Ha ocu BpalleHnsa 3emnun) — MNonsapHon 3Be340M, HXKHbIM — B
co3pe3gun OKTaHT.

TyMaHHOCTb — Yy4aCTOK MEX3BE3HOW cpenbl, BbIAENSOLWNACS CBOUM U3NyYEHNEM
UIn NOrnoLeHneM nanyyeHms Ha obuwem coHe Heba. PaHee TyMaHHOCTAMM Ha3biBanm
BCSIKMA HEMOABWXHbLIN HAa HEGe NPOTAKEHHbIN 06bekT. B 1920-e roabl BbISCHUNOCH, YTO
cpeau TYMaHHOCTEN MHOIO ranakTuk (Hanpumep, TymaHHocTb AHgpomenbl). NMocne
3TOro TEPMUH «TYMaHHOCTb» CTasl NoHMMaTbcAa 6onee y3ko, B yKkadaHHOM Bbille CMbICIIE.
TymMaHHOCTW COCTOAT U3 NbINK, ra3a 1 nnasmbl.

SknunTuka — BonNbLLIOK Kpyr HebGecHon cdepbl, N0 KOTOPOMY NPOUCXOAUT BUOANUMOE
roanyHoe asmxkeHue CornHua. MNMnockocTb 3KNMNTUKM — NOCKOCTb obpalleHnst 3emnum
Bokpyr ConHua (3emMHoun opbuTsbl).

B 3aBucumocTn ot mecTta HabnogaTensa Ha 3emne MeHsieTcsa Bua 3Be34HOro Heba un
Xapaktep CyTo4HOro asmkeHus 3se3n. CyTouHble NyTy CBETU Ha HebecHon cdepe —
3TO OKPY>KHOCTW, NNTOCKOCTM KOTOPbIX NapannenbHbl HebecHOMy 3KBaTopYy.

PaccmoTpum, Kak nameHsieTcs BUf 3Be3fHoro Heba Ha nonocax 3emnu. Monc —
3TO Takoe MeCTO Ha 3eMHOM Llape, rae oCb M1Upa CoBrnagaeT C OTBECHON NUHMEN, a
HeBeCHbI 3KBaTOP — C FOPU3OHTOM.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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[ns HabnogaTens, HaxoasLwerocs
Ha CeBepHoM nontoce 3emny,
MonspHas 3Be3na byaer
pacrnonaraTbCsl B 3eHuTe, 38e3abl
OyayT oBUraTbCs Mo Kpyram,
napannenbHbIM MaTeMaTU4YeCKOMY
rOPU30HTY, KOTOPbLIN coBnagaeT C
HeGecHbIM akBaTOpOM. [pn aToM
Hag ropu3oHTOM GyayT BUAHLI BCe
3B€3[bl, CKITOHEHME KOTOPbIX
nNonoxuntensHo (Ha KOXxHoM
nontoce, HaobopoT, 6yayT BUAHbI
lopuaonT BCe 3Be3[bl, CKIIOHEHME KOTOPbIX
oTpuLaTenbHo), a Ux BbiCoTa B
TeyeHue CyToK He byaeT
n3ameHaTbes. MNepemecTnmcsa B
NPUBbIYHbIE AN HAC cpeaHne
LUMPOTLI. 34€eCb yXKe OCb M1pa U
HebeCHbIN 3KBATOP HAKIMOHEHbI K
ropun3oHTy. M03TOMY 1 CyTOUYHbIE
nyTu 3B€34 Takke 6yayT
HaKMOHEHbI K TOPU3OHTY.
CnepoBaTtenbHO, Ha cpegHnx
LuMpoTax HabnaaTenb CMOXET
HabniogaTb Bocxoaswme mn
3axoasilne 3Be3abl.

Noa Bocxogom nNoHMMaeTcs
SIBMIEHNE NepeceyeHnst CBETUIOM
BOCTOYHOW YaCT! UCTUHHOTO
rOpu3oHTa, a No4 3axoaomM —
3anagHon YacTu 3TOro ropu3oHTa.
Nomunmo 3TOro, 4yacTtb 38€3[,
pacrnonararLmxcs B CEBEPHbIX
OKOMOMONSAPHbIX CO3BE3OMSIX,
HUKorga He ByayT onyckaTbecd 3a
ropu3oHT. Takme 3B€34bl MPUHATO
Ha3blBaTb He3axoaawmmm. A
3BE€3[bl, PacnonoXeHHbIE OKOSO
KOxHOro nontoca mupa gns
HabngaTens Ha cpegHux
lwmpoTax byayT aBNATLCA
HEBOCXOASALLMMN.

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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OTtnpaBumcs aanblie — Ha
aKBaTop, reorpadudeckas wmpoTa
KOTOPOro paBHa Hymto. 34ecb 0Cb
MUpa coBnagaeT ¢ NonyaeHHON
nuHWen (To ecTb pacnosiaraeTcy B
NMOCKOCTU ropu3oHTa), a
HebeCHbIN aKkBaTOpP NPOXOANT
yepes 3eHUT.

o
N

.
.
.
.
.
.
.
.
‘

CyTouyHble nyTu BCeX, 6e3
NCKIOYEeHns, 3B€3[
nepneHanKyNApHbl TOPU3OHTY.
MoaTomMy Haxoascb Ha aKBaTope,
HabngaTenb CMOXeT yBUOETb
BCe 3BE&3[bl, KOTOPbLIE B TEYEHUNE
CYTOK BOCXOOAT U 3axo4aT.
Boobuie, ana Toro, 4ToObl CBETUIO
BOCXOAMITIO N 3aX04uno, ero
CKIOHEeHMe no abCconoTHOM
BeNMYMHE A0JMHKHO ObiTb MEeHbLLe,
yem

18] <90°— ¢

[6] =90°—¢ -

Ecnu , To B CeBepHOM nonywapum oHa byaeT ABNSATbCA He3axoasLlen
(ansa KOxxHOro — HeBocCxoasLen).

Toraa o4eBMAHO, YTO T€ CBETUNA, CKITOHEHME KOTOPbIX 161 <90°— ¢ , ABNAOTCS

HeBocxogswmmn ans CesepHoro nonywapus (Mnu Hesaxogawmmm anst KOxHoro).

SKBaTopMuarnbHas cucrtema
KOOpAMHAT — 3TO CUcTeMa
HebeCHbIX kKoopaAMHaT, OCHOBHOWN
MSOCKOCTbIO B KOTOPOW ABMSIETCA
NNocKoCcTb HeGeCcHOro akeaTopa.

SKkBaTopMuarnbHble HebeCHble
KOOpAWHATDI:

1. CKnoHeHue (&) — yrnosoe
paccTosHue ceeTuna M ot HeGecHoro
3KBaTOpa, M3MEpPEHHOE BAOb Kpyra
CKrnoHeHus1. OBbIYHO BbIpaXaeTcs B
rpagycax, MMHyTax U CeKkyHaax gyru.
CKITOHEHME MONOXNUTENBHO K CEBEPY
oT HebecHoro akBarTopa u
oTpuuaTernbHO K tory ot Hero. O6bekT
Ha HebeCcHOM aKBaTope MMeeT
ckrnoHeHue 0°. CKNoHeHne ceBEPHOro
nontca HebecHon ccepbl paBHO +90°

LokymeHm ynipaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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CKrnoHeHmne 10XXHOro nortca paBHO
-90°.

2. Npsimoe BocxoxaeHue cBeTuUna
(a) — yrnoBoe paccTtosiHue,
n3mepeHHoe BAOMb HebeCcHOoro
3KBaTOpa, OT TOYKM BECEHHETO
paBHOAEHCTBUS OO TOYKU
nepeceyeHns HebecHoro akesartopa ¢
KPYroM CKIMOHEeHus ceeTuna

Cop.epx(aHMe n nopAaaoK BbinoOJNTHEHUA pa6OTbI:

3apava 1.

OnpepnenuTe akBaTopunansHble koopauHaTel AnbTaupa (a Opna), Cupuyca (a bonbLuoro
Mca) n Beru (a Jlvpbl).

3apayva 2. Vicnonb3y4d kapTy 3Bé3gHoro Heba, HanguTe 3Bes3ay no eé koopauHaTam: O =
+350; a = 14 6m. 3apgayva 3. Onpegenute, kakon siBnsieTcs 3sesga O Ctpenbua, aAns
Habnogatens, Haxoasduwero Ha wupote 550 15'. OnpegennTb, BOCXOAALEN UNK
HEeBOCXOAsLLEN ABNSETCA 3Be34a ABYMSI cnocobamm: ¢ NCNOSNb30BaHMEM HaKNnagHOro
Kpyra noaBuXHOW KapTbl 3B€34HOro Heba u ¢ ucnonb3oBaHnem popmyn ycroBus
BMAWMOCTU 3BE3[.

lMpakmuyeckul cnocob. PacrnonaraemM NoABMKHbIA KPYr Ha 3B€3QHOM KapTe M Npu ero
BpaLLeHUn onpegensieM, ABnsieTCs 38€34a BOCXOASALLEN UMK 3axXoasiLen.
Teopemuyekul crnocob. Vicnonb3yem copmyribl yCroBus BUanMocTn 3sesa: Ecnn , To
3Be34a ABNsieTcsa Bocxoadiien n 3axogsawen. Ecnun , To 3Besga B CeBepHOM nonyLiapum
sABnsieTca Hesaxoadiwen Ecnu , To 3Be3ga B CeBepHOM NonyLuapum SBngeTcs
HEeBOCXOASALLEN.

3apayva 4. YcTaHOBUTb NOABMXKHYIO KapTy 3B€34HOro Heba Ha AeHb 1 Yac HabngeHus n
Has3BaTb CO3BE34Usl, PACMONOXEHHbIE B O)KHOW YacTu Heba OT ropu3oHTa 40 nontca
MMpa; Ha BOCTOKE — OT FOPM30HTa A0 nosca Mmpa.

3apaua 5. Hantn co3Besams, pacnofioXkeHHble Mexay Toukamu 3anaga u cesepa, 10
okTA6ps B 21 yac. NMpoBepuTb NPaBUTbLHOCTb ONpeaenieHnst Bu3yarnbHbiM HabnogeHnem
3Bé3gHoro Heba.

3apauva 6. HanTtu Ha 3Bé€3gHOM KapTe co3Be3amnsi C 0603HAYEHHBIMU B HAX TYMAHHOCTSMMN
N NMPOBEPUTbL, MOXHO NN NX HabnaaTb HEBOOPYKEHHbBIM rMa3oM rfa3oM Ha AeHb U Yac
BbINONHeHUA nabopaTopHon paboTbl.

3apava 7. Onpegenutb, OyayT nu BuAHbI co3Be3ana [lesbl, Paka. BecoB B nonHo4b 15
ceHTAbpAa? Kakoe co3Be3aune B 3TO e BpeMsi OyaeT HaxoamTbca BONM3M ropmsoHTa Ha
ceBepe?

3apaua 8. Onpenenutb, Kakne n3 nepedncrneHHblx cossesgnn: Manas Megseguua,
Bononac, Bo3Hnuuin, OpuoH - ons Bawen WwupoTsbl OyayT He3axoaawmmm?

3apaya 9. Ha kapTte 3Bé3gHoro Heba HanTu NSATb NOOLIX NEPEYNCNEHHBLIX CO3BE3OUMN:
bonbwasa Megeeanua, Manas Megseguua, Kaccuones, AHgpomeaa, lMNerac, Jlebeap,
Ilnpa, Nepkynec, CeBepHas KOpOHa — 1 oNpeaenuTb NPUBAMKEHHO HEDECHbIE
KoopamHaTbl (CKIOHEHNE, N NPSIMOE BOCXOXAEHME) a-3BE3 9TUX CO3BE3OUMN.

3apava 10. Onpenenutb, Kakme co3Bes3agusa byayT HaxoauTbes BONN3NM ropnsoHTa Ha
CeBepe, HOre, 3anage n Boctoke 5 mas B NOMHOYb.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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BbiBog no pabore.

KOHTpOJ'IbeIe BOMPOCHLI AnA 3akpenreHna TeopeTn4eckoro Mmatepuarna K ripaktn4eCKomy

3aHaTunio: 1. 2. 3. 4. 5. 6.
KoHTpOsnbHble BONPOCHI.

7. YTO0 Takoe 3B&3aHOE HEDO?

8. YT0 Takoe co3se3aua?

9. CkKOnbKO Ha CerogHsLLHUM AeHb CO3BE3AMN?

10. I'Iepeqmcnmb OCHOBHbIe CO3BE3ONA UITN Te, KOTOPble Bbl 3HaeTe.

11.4T10 Takoe kapta Heba?
12.470 Takoe HebeCHbIN akBaTOpP?

Ncnonb3ayemas nutepaTtypa:

AcTtpoHomus. 11 kn.: Yyeb, ans obuweobpasosaT. y4eb, 3aBegeHuin / 6. A. BopoHL0B-
BenbamuHos, E. K. Ctpayt. — 4-e nag., ctepeotun. — M.: [lpocha, 2023.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx




		2025-06-24T12:05:55+0200
	Колесниченко Андрей Игоревич
	Я утвердил этот документ




