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BBepeHue

Paboyen nporpammor  AUCUMNNUHBLI  NPeSyCMOTPEHO npoBefeHve 48

akageMnyeckmnx 4acos.

Llenbto  npoBefeHus nabopaTopHbIX 3afjaHuMn  SBNsSieTCA  3akpensneHue
TEOpeTUYECKNX 3HaHUN W npuobpeTeHne HeobXOoAMMbIX MNPaKTUYECKMX HaBbIKOB W
yMEHUN No oTAernbHbIM TeMaM Kypca. Hapsagy ¢ doopmMmmpoBaHMeM YMEHU U HaBbIKOB B
npouecce MNpaKTUYECKNX 3aHATUA, 00obLialoTcs, BblpabaTbiBaeTCsi CMOCOBHOCTL W
yMEHME UMCMNoSib30oBaTb TeOpeTUYeCcKMe 3HaHUS Ha npakTuke, pas3BMBalOTCA

MHTEINEKTYallbHbl€ YMEHUA.

OnpepeneHHast 4YacTb Yy4eGHOro BpPEMEHW MNPOorpammHOro Kypca U3uKM B
cpedHux nNpodgeccuoHanbHbIX Yy4ebHbIX 3aBedeHusIX OTBOAUTCA  IKCMEPUMEHTY,

BbINONHAEeMOMY oby4vatowmnmmcs B Buge nabopaTtopHbix paboT.
BbinonHeHne nabopaTopHbIX 3aHATUN CNOCOOCTBYET:

1. [nyBokomy 1 OCO3HaHHOMY YCBOEHUIO Matepuana.

2. [lprobpeTteHunto obyvaroLMMNCA NPAKTUYECKUX YMEHUI U HaBbIKOB PaboTbl C
nabopaTtopHbIM 060pyaOBaHUEM.

3. PopMMPOBaHUIO YMEHWI MPUMEHSATb NOMyYEHHbIE 3HAHWUS Ha NPaKTUKe.

4. BblpaboTke npoeccmoHanbHO 3Ha4YMMbIX KQ4eCTB, Kak CaMOCTOSATENTbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKAsa NHULMATMBA.

5. PasButuio uHTepeca K usuke.

B pesynbtate BbINOMHEHUst nabopaTopHbIX 3aHATMM Yy obyyarowmxca

opMUPYIOTCH 3NEMEHTBI CNEeaYLWNX 0OLLMX KOMMNETEHLNNA:

OK 01. BbibupaTb cnocobbl peweHns 3agaydy npodeCccmoHanbHON AeAaTeNbHOCTH,
NPUMEHUTENBHO K PasfUYHbIM KOHTEKCTaM;

OK 02. OcyulectBnATb NOUCK, aHANM3 U MHTepnpeTaumio MHdpopMaumm,
HeobxoauMown Ansi BbINOMHEHNA 3a4a4d NPodeCcCUOHaNbHON AeATENBbHOCTMU;

OK 03. MnaHupoBaTb 1 peann3oBbiBaTb COBCTBEHHOE NPOGECCUOHANBHOE N
NNYHOCTHOE pPa3BUTUE;

OK 04. PabotaTb B KOnnekTuse 1 komaHae, 3eKTMBHO B3aMMo4eNCTBOBaThL C
Konneramu, pykoBoACTBOM, KIMEHTaMW.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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OK 05. OcyuwiectBnATb YCTHYIO U MUCbMEHHY0 KOMMYHUKaLMIO Ha
rocygapcTtBeHHOM A3blke Poccurickon ®epepaumm ¢ y4eToM 0COBEHHOCTEN
COUManbHOro U KySfbTYPHOIO KOHTEKCTa;

OK 07. CogencTBoBaTb COXpaHEHUIO OKpYXatoLLen cpeapl,
pecypcoctepexxeHunto, NPUMEHATb 3HaHUSA 06 N3MEHeHUN KnnmaTa, NPUHLMNbI
GepexnmMBoro NPoM3BoACTBa, 3PEPEKTMBHO AENCTBOBATbL B YpE3BbIYANHbBIX CUTYaLMSX;

Mpw NoAroToBKe K BbINOMHEHWIO paboThl crieayerT:

1. TlloBTOpUTL TEOPETMYECKMI MaTepuan Mno COOTBETCTBYKLIEMY naparpady
yyebHuka.

2. O3HaKoMUTLCS C M3MEPUTENbHBIMK NPUBOpPaMn N NX XapaKTEPUCTUKAMMU.

3. [lo BO3MOXHOCTU 3apaHee NOAroTOBUTbL Tabnuuy Ans 3annucu pesynbTaToB.

4. CpenaTb MMCbMEHHbIN OTYET MO BbINOSIHEHHOM paboTe.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Paspgen 1. Tema 1.1. MexaHuka. KuHemaTtuka.

Na6opartopHoe 3aHATMe Ne1

VlsmepeHMe YCKOpeHus Terna npu paBHOYCKOpPpeHHOM ABNXEeHUU
Llenb: oBnageHue npuemMom onpeagerieHus yCKopeHus Teria, ABunxylierocs
I'IpﬂMO.ﬂVIHeVIHO, no nepemeLlieHUO U BpeMeHun ABNXEeHUs.

McxoaHble gaHHble U MaTepuansbl: Xenob ¢ NoACTaBKOW, CTanbHOW LLAPKIK,
CeKkyHOoMep, Bpycok (Mnu UnuHap 13 Habopa KanopuMeTpuUyeckux Ten), neHTa
n3mepuTenbHas.

KpaTKaSl dHHOTaUuMA:

3 ypaBHEHUS NPSIMONMHEHOTO ABWXXEHUS crieayeT, YTO Npu ABWXEHUN U3 COCTOSIHUS
MOoKoS
YCKOpPEHUE, NepeMeLLieHNe 1 BpeMsi ABUXKEHMS Tena CBA3aHbl COOTHOLLEHNEM

=2 ®opmyna (1)

t2

3 popmynbl (1) BUAHO, YTO YyCKOPEHME MOXHO ONpeaenuTb, U3MepUB BpeMS
ABWXEHMWS U COBEPLUEHHOE 3a 3TO BpeMsi, NepemMeLleHne.

OKcnepumeHTanbHasi ycTaHOBKa Ans NpoBeaeHnsa paboTbl nokasaHa Ha pUCyHke 1.
O6beKkTom nuccnenoBaHns ABNSETCA CTaNbHOW LWAaPWK, KOTOpbIA ByaeT ckaTbiBaTbCA NO
HaKMOHHOMY

xenoby.

[na ysennyeHnsa BpemMeHu ero ABMKeHUs HaKIoH Xenoba genarT Kak MOXHO
MEHbLLUMM, YTOObI LWapKK CKaTbIBanNca C MMHMMAanbHO BO3MOXHbIM YCKOPEHMEM. TOYKM,
OTKyZa LapuK HaYHeT ABUraTbCsa U rge OCTaHOBUTLCS, MOMeYaloT meTkamu. MeTku
HaAHOCAT KapaH4aLoOM Ha BHYTPEHHIOK MOBEPXHOCTL Xeroba B6nM3n ero BepxHero m
HWXXHEro KoHLOoB. lNocne onbiTa ux yganstoT nactnkoMm. NepemelleHve wapuka
onpenensitoT, N3MePSIOT CeEKyHOOMePOM. [lenatoT 9T0 B CrneayoLen
nocnegoBaTeNbHOCTW.

Bpycok knagyT Ha »enob Tak, YTobbl ero OCHOBaHME COBMAno C BEPXHEN METKON.
Bblwe 6pycka Ha xenob nomewaroT wapwuk. Lapuk gomkeH kacaTbCs OCHOBaHNUS
Opycka. Y gepxmBas LWapuK O4HON PYKOW, BTOPOW NEPEHOCAT BpyCOK Ha Apyron KOHeL|
xenoba n yctaHaBnMBalOT ero OCHOBaHME HaNpoTUB HKHEN MeTku. LLlapuk oTnyckatoT
N OOHOBPEMEHHO BKIHOYaoT cekyHaomep. o 3ByKy yaapa wapuka o 6pycok
CEKyHAOMEP BbIKIHOYaALOT.

CopaepxaHue M NOPAAOK BbINONIHEHUSA PaboThbl

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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i S, M As,M t,c | Atc o,M/c? | Aa,M/c? BeiBeauTe
pacyeTHyo
copmyny (1).
2. YKaxuTe, Kakne omsnveckme BeNMYMHbl nognexart npsaMoMy U3MepeHuto ass
onpegeneHns yCKopeHus Tena MeToaoMm, UCnonb3yembiM B JaHHoW paboTte. C
NMOMOLLbI, KaKUX N3MepUTENbHbIX NPnbopoB ByayT NpoBeAeHbl N3MEPEHNA?
OnpegenuTe 1 3anuMTE rpaHnLbl abCOMOTHBIX MOrPELLUHOCTEN 3TUX NPMBOPOB.SSSSSS
3. OnpegenuvTe 1 3anuwIMTe rpaHnLbl abCoMTHBLIX NOrPELLIHOCTEN OTCYeTa Npwm
MCNOMb30BaHMM CEeKyHAOMEpPa U U3MepPUTESTbHOM NEHTHI.

4. 3anuwunTe dopmyny ansa onpeneneHna abcontoTHON NOrpeLLHoCcTM aa.

5. MNoarotoBbTe Tabnuuy Ans 3anucu pe3ynbTatoB N3MEPEHUN N BbIYUCNEHUA.

O0603HavYeHne BENUYUH:

s - lNepemeLlyeHne wapuka;

t - Bpems ero ABMXeHus;

a — YCKOpPEHUe LLapuka;

AS, At, Aa — rpaHnLbl aBCONKOTHBLIX MOrPELLHOCTEN U3MEPEHNS STUX BESTUYUH.

6. 3akpenuTe xenob B HAKNMOHHOM MNOSIOXEHME TakK, YTOObl OAMH ero KoHew, Obin Bbllle
apyroro He 6onee yem Ha 5-10 mm. [1nst 3TOro ucnonb3ynTe NOACTaBKY C BbIPE30M UIn
KyCOK nnacTunuvHa.

7. Nonoxute BpycoK Ha HWXHUI Kpawn xenoba. HaHecuTe Ha »xenob MeTKy HanpoTuB
BepXHero ocHoBaHus bpycka. Nepemectute Gpycok k BepxHemy Kpato xenoba. Beiwe
BGpycka AOMKHO OCTaTbCA MECTO AN Lwapuka.

HanpoTuB ocHoBaHusA Gpycka HaHecuTe eLwé ogHy METKY.

8. NamepbTe Bpemsa aBMKeEHMS t 1 NepeMELLEHMS S LWApUKa, Kak 3TO ON1UcaHo B
NOSICHEHUSIX K paborTe.

9. Bbluncnute yckopeHue OBWKEHUS Lapuka a.

10. OnpeaenuTe rpaHuLbl abCOMOTHBIX NOrPELUHOCTEN N3MEPEHMUS NEpEMELLEHUS As,
BpeMeHu At 1 yckopeHus Aa.

11. 3anuwunTe pesynbTaT onpeaeneHns YCKOPEHNs C y4eTOM MOrpeLlHOCTH:

a = Aa,;y  Aa. Yncno 3Havawmx uyndp B 3anucu pesynbTtaTta A0SHKHO
COOTBETCTBOBATL NpaBumy 3annucy 3Ha4eHNn N3MEPEHHOWN BENUYNHBI U NOTPELUHOCTM
€€ n3mepeHus.

12. NoBTOpUTE ONBLIT eLE 2 pa3a, yMEHbLUMB NepemMeLleHne Wwapvka Ha 1/4, a 3atem Ha
1/3 OoT NnepBOHa4YanbHOro.

13. lNpoaHanuanpynTe nosly4eHHble pe3ynbTaThl, caenanTe BblBOA4 O TOM, MOXHO 1

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx




MO-09 02 07-00A.11.113 KMPK BIrAP® ®I'BOY BO «KI'TY»

DOU3NKA | C.7/65

CUHNTaTb ABMXEHUE LWapuKa no >Keno6y paBHOYCKOPEHHbIM. BbiBOog 1 ero o6ocHoBaHue
3anuuunTe.

BbiBoa no pabore.

KoHTponbHbIe BONpoChbI:

1. Kak nsmepsoTt BpemMs ABMKEHUS LapuKa?

2. Kak onpegenstoT nepemMelleHme wapuka?

3. [Mouyemy pekomeHayeTCca NPOBOANUTL OMNbIT MPU MUHUMASTbHO BO3MOXXHOM HaKroHe
xenoba?

4. Kakylo CKOpOCTb JOIMKEH UMETD LUAPUK B HAYamnbHbI MOMEHT ABWXEHUS, YTOObI
€ro YCKOpeHME MOXHO BbiNo onpeaenuTb, BOCNONbL30BLWNCEL dhopMyrion (1)?

Ucnonb3yemasn nutepatypa: C.B. CtenaHoB. JlabopaTopHble paboTbl 11knacc
(cTp. 4-6),
rA.MakuweB b.6.byxoBueB (cTp.31-39)

Pasnen 1.MexaHuka. Tema 1.2 3aKOHbI COXpaHEeHVA B MeXaHuKe
NabopaTopHoe 3aHATHME Ne 2
M3yuyeHne ocob6eHHOCTEeN CUMbl TPeHUA (CKOMbXeHUA)
Llenb paboTtbi: onpeaenntb KO3MOUUNEHT TPEHUS CKONBXEHUSA U UCCreaoBaTh €ro

3aBMCMMOCTb OT Macchl Tena.
O6opyanoBaHue: Jocka, 6pyCcok, ANHaMoMeETp, TpW rpysa.

1. Cxema BbINONHEHUS paboTbl — HA PUCYHKE.

KoadhpmumneHT TpeHust CKONbXeHUs - KO3 PULMEHT NPONOPUNOHANbHOCTU MeXay
BENMYMHAMM CUNbl HOPMAaIbHOro AaBrieHust Tena Ha onopy U CUsbl TPEHUS.

YTo06bI ONpeaenuTb Cuny HopMarnbHOro gaBreHuns bpycka, HeobxoanMmMo onpeaennTb
Bec Opycka, ucnonb3ysi AMHamomeTp.

Xopa paboTbi:
dopmyna ons BblYUCIEHNA KOIPPULMEHTA TPEHUSA CKONBXEHNSA:
M =Ftp/P
2. [Mpukpenus Kkpro4oK AnHaMmomeTpa K bpycky, onpegenuTe BenMYMHY CUrbl TAMM Npu
paBHOMEPHOM ABWXeHUN Bpycka No ropu3oHTarbHON NOBEPXHOCTW.
3. lMoBTOpuTE OMbIT, NOOYEpPeaHO Harpyxas 6pycok rpysamu (0gHUM, ABYMsi, TpEMS).
4. PeaynbTaTtbl U3aMepeHni 3aHecuTe B Tabnuuy:

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx



MO-09 02 07-O0[.11.113

KMPK BrAP® ®I'60Y BO «KI'TY»

DOU3NKA | C.8/65
Homep Cwuna Taru, Cwuna Macca Bec tena, H | KoadhpmumeHT
onblTa H TpeHus, H Tena, Kr TpeHust

5. TNoBTOpuTE N3MepeHus, nepeBepHyB BPYCOK Ha APYryto rpaHb.
6. 3anonHuTe aHanoruyHyo Tabnuuy.
7. CpenanTe BbIBOA.

Pasgen 1.MexaHuka. Tema 1.2 3aKOHbl COXpaHEHNS B MEXaHWKe

Na6opartopHoe 3aHATME Ne 3

CoxpaHeHue MexaHN4YeCKOW IHeprum Nnpu ABMXKEHUU Tena nog AeMcTBMEM CUnbl

TSOKECTU U YNPYrocTu.

LleJ'Ib: CcpaBHEeHNe N3SMeHeHunA noTeHumnanbHom SHEPINn NPY>XXMHbl NMpn
eé pacTsaXxXeHnn ¢ ~ISMeHeHnem noTeHuUnanbHoOn SHEPIrnn pacTtdaHyBLlero eé rpysa.

McxogHble faHHble 1 MaTepuansl: cnupanbHas
npyxuHa, rpy3sl maccon no 100r (2 wr.), wratns
C My(TOM 1 nankown, IMHenKa namepuTenbHag.

KpaTKaﬂ dHHOTaUuuA:

JKcrnepuMeHTanbHas yCcTaHoBKa Ans
npoBedeHus paboTbl Nnoka3aHa Ha pucyHke (1).
MpyXuHY 3aKpennsaoT B Nnarnke wratusea
BEpPTUKanbHO CBOBOAHbLIM KOHLIOM BHUS.
MapannensHo BUTKaM NPY>XWHbI HA PpacCTOSHUN
npuMepHO 1 CM OT Heé 3aKkpensiaT NMNHENKY
LKanoun, obpaweHHon K npyxuHe. K ceobogHomy
KOHLY NPY>XWHbl NOABELUNBAIOT ABa rpy3a.
"py3bl, pacTsHyB NPYXWHY, yBenu4yar 3anac eé
aHeprun, MNpu 3TOM camu rpy3bl ONYCTATCA U UX
noTeHumnanobHasa aHeprus yMeHbLUUTCS.
CornacHo 3akoHy COXpaHeHUs1 MEXaHNYeCKOM
SHeprum

B g g o
- W\I\\ﬂu'x\nunuanunuu 32 33 34 35 38 37 38 39 40 A1 &2‘3%

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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AE,, = AE, (1)

OTO paBEHCTBO M NPOBEPSIOT, BbINOMHSAS paboTy.
MameHeHne aHeprum npyxuHbl AE,,, onpeaensior,

N3MepUB €€ KECTKOCTb K 1 MakcumMarnbHoe pacTshkeHue X, -

2
KXhax

AE,, = Sha (g
,D,J'Iﬂ onpepneneHnAa naMeHeHunA I'IOTGHLI,I/I&J'IbHOVI SHeprnn
rpysa HeO6XO,D,|/|MO 3HaTb €ro Mmaccy T U UsSMeHeHune BbICOThlI

Ah: AE, = mg Ah, wiu Tak Kak Ah = Xp4y, TO

AErp = mg Xyax (3)

[Anga 6onee TOYHOro N3MEPEHUS PaCTSKEHUSA NPYXNHbBI K €€ CBOOOAHOMY KOHLLY
NPUKPENNAIT caModenbHbIN yKka3aTesb.

OTO Kpyr, Bblpe3aHHbIN U3 NIOTHOM Bymarun, auameTp KOTOPOro NpUMEpPHO Ha 5 Mm
bonblie AnameTpa BUTKA NPYXUHbI. B ueHTpe Kpyra npokanbiBatoT otBepcTue. Kpyr
HagpesatT OO0 CepefMHbl N HAaCaXXMBaKOT Ha OTOTHYThIN KOHEL, MPY>XWUHbI.

CopepxaHue n NnopsaaoK BbINONIHEHHaA paboTa.

1. YKaxuTe, Kakne omsndeckme BeNMYMHbl nognexart npsiMoMy U3MepeHunto ass
onpeaeneHnst UsSMeHeHUs1 NoTeHUManbHbIX AHEPTNA NPYXUHbLI N TPY30B.

2. Onpegenute 1 3anuwnTe rpaHuLbl abCoMOTHON NOrPELUHOCTU FIMHENKN U
abConTHYIO NOrPELLHOCTb OTCYETA U3MEPEHWUI.

3.3anunwmnte popmMynbl 4Na onpegeneHns rpaHny, abconoTHBIX NOrPELLHOCTEN KECTKOM
NPYXMHbI K 1 UBMEHEHUIN NOTEHLMANbHbBIX AHEPTUA NPY>KUHbI

kXFax
A(T) n rpysbl A(mg Xmax)

4. MNogroTtoBbTe Ta6nmuy On4d 3anncun pe3ynbtaTtoB I/I3MepeHI/IIZ M BblYNCNEHNN

k Ak, Xmaxr | AMXmax kX2, ., A(kX?W), My, | AMy,, | MOXpmae, | A(MC

H/;VI H/ m M M ’ 2 Kr Kr x [

2
O Fox

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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5. Cobepute akcnepmmeHTanbHyt0 YCTaHOBKY, Kak Noka3aHo Ha pUCyHke 1.

6. Beluncnute cymmapHyto maccy rpysa m,,, NOABeLeHHoro kK npyxuHe. Macca
KaXxgoro n3 AByx rpy3oB, UCMOSb3yeMblX B OMbITe, yKa3aHa Ha ero NoBepxHOCTU C
TOYHOCTbIO + 2 T.

7. OnpepenunTe XecTKoCTb NpyuHbl K. [1ns aTtoro:

M3mepbTe No Wkane NMHEnKN KoopanHaTy X0 ykasaTens npyXuHol 6e3 rpysa.
M3mepbTe KoopauHaTy X, ykasaTerns nNpy>XuHbl C rpy30M.

Bbluncnnte pactspkeHne npyxuHbl X nog genctsnem rpysa: X= x; — X,

Bbluncnute cuny TSXKECTU rpysa, pacTArvBatoLLEero NpyxuHy: . = my,g

Bbluncnute ecTkocTb NpyuHbl K (kK=X/m,;, g) 1 rpaHnuy abcontoTHON NOrpeLIHOCTH
Ak.

8. NamepbTe MakcumaribHoe pacTaXeHUe NPYXuHbl X, ., NPY ABWXeHUn rpy3a. [ns
3TOro:

MepgneHHO nogHMManTe rpys 4o Tex nop, noka npy>kMHa BHOBb HE OKaXXeTCH B
HepacTsAHYyTOM COCTOSIHUM.

OTnycTtuTe rpy3 n 3aMeTbTe KOOpANHATY yKasaTesns X Npy MakCcMMaribHOM pacTsiKeHUn
NPYXMHbl. YTOOLI 3bexaTb criydanHbiX OLWMBOK, ONbIT NOBTOpUTE 5-7 pas u
onpefenute cpefHee 3HavyeHne X,

Bblumcnnte MakcumanbHOe PacTsKeHUE Xy gy NPYXKUHBL: X;noy = Xop — Xo U FPAHMLLY

abCcontoTHOM NOrpeLlHOCTN AX 4y
9. Bbluncnute nameHeHne noTeHumanbHOM 3HEPTUN NPYXXMHbI P MakCUMaribHOM
kXZax KXFax

pacTsbkeHun: AE,, = —** - 1 rpaHuLly aBCONITHON NOTPELLHOCTU A=)

10. Bbluncnmte nameHeHne noTeHunansHoM SHePrum rpysa mgX,,q, ¥ rpaHuuy
abconoTHOM

norpewwHocTM A(mgXmax)-

11.3annwmnTe 3Ha4YeHns NOTEHUNaNbHOM SHEPTUM PaCcTAHYTOM MPYXUHbBI U UIBMEHEHUS
NoTEeHUManbHON SHEPrumn rpysa ¢ y4ETOM MHTEPBASIOB BO3MOXHbIX 3HAYE€HUN 3TUX
BEMNNYMH.

12.0npegenuTte, NepekpbIBalOTCA N UHTEPBarbl BO3MOXHbIX 3HAYEHUN U3MEHEHNS
SHEpPrum NOCTOSIHHOW NPY>XUHbI N U3MEHEHNS NOTEeHLManbHON aHepPruu rpysa.

Ucnonb3yeTtca nuteparypa IN.A.MakuweB b.6.byxoBueB. 10 knacc (ctp. 88-89).
Pasgen 2.Tema 2.1. OCHOBbI MONEKYNSIPHO-KMHETMYECKOWN Teopun. Tennosoe
ABWXXEHME MOSeKyI.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Na6opartopHoe 3aHATME N4
U3yyeHue 3akoHa bouns-MapuoTra

Lenb: nayuntb 3akoH bonna-Mapuorra.
UcxoaHble aaHHble U MaTepuarbl: CUITbGIOH, MeTanM4Yeckuin MaHoOMeTp.
Kpatkaa aHHoTauus:

JKcnepuMMeHTarnbHas ycTaHoOBKa A5l NpoBepKM 3akoHa bonna-MapuoTTa nokasaHa Ha
pucyHke. OHa cocTouT N3 cunboHa, NO3BONAOLLEro M3MEHATbL 06beM rasa
(Bo3ayxa), n meTannuyeckoro maHomeTpa. CHavyana oTkpbiBatoT oba KpaHa
MaHOMETpa M C MOMOLLbIO BUHTA CUNbGOHA PacTArMBatoT UM CKUMAOT LMNUHAP Tak,
4TO06bLI 06BEM BO3ayxa B HEM Obin paBeH 7,5y.e.3aTtem 3akpbliBaloT NpaBbli KpaH
MaHOMeTpa M NPUCTYNatoT K NPOBEpPKE 3aKoHa

Bbonna-MapuoTtTa, KOTOPbIN UMEET CrieyoLLyo PopMyNMPOBKY: AN rasa JaHHOW
Macchbl

npousBefeHne AaBreHns rasa Ha ero o6bemM NOCTOSHHO, ecny TeMmnepaTtypa rasa He
nameHsietca: PV=const . Heckonbko pa3 MmeaneHHO U3MeHsT 06bem Bo3ayxa B
npubope n HabngaeT 3a NokasaHNAMM MaHOMeTpPa, NPU NOCTOSHHOW TeMnepaTtype.
PesynbTatbl u1amepeHuit 3anucaHbl B Tabnuue rage o6bem BbipaXkeH B YCNOBHbIX
eauHuLax, a aasneHue - B atmocdgepax (1 atm = 1 kr/cm? = Ma).

CopepxxaHue N NnopAAoK BbINONTHEHUA paboTbl
1. O3HakoMuUTLCA C 060pPYyAOBaHUEM, 3anMcaTb X TEXHUYECKNE OAHHbIE.

2. ameputb 00beM, faBrneHue. PesynbTaTbl 3aHeCTn B Tabnuuy.
3. Mo nony4eHHbIM JaHHbIM paccyuTatb - PV.

O61bLém V rasa HaBneHune P lMponsBeneHne gaBneHnsa Ha 06BLEM:
PV=const
7,5 1
6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. Coenatb BbIBOA, O 3aBUCUMOCTU AaBfeHNs AaHHOW Macchl ra3a oT ero obbema npu
NOCTOSIHHOM TemnepaType.
5. NocTponTb rpadmk aTon 3aBUCUMOCTN.

BbiBOoAbI No pabore.

KoHTponbHbIe BONpoCHI:
1. YT0 HasbiBalOT M3onpoueccom? ChopMynMpynTe ra3oBble 3aKOHbI.
2. 3apucynTte rpadukn n3onpoLeccoB?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3. 3anuwuTe | 3aKOH TepMOAMHAMUKM ANSA Pa3fMYHbIX N30MPOLLECCOB?
Kakon npouecc HasbiBaloT agnabaTtHbeiM? NMpmuBecTn npumepsl

Ucnonb3ayemas nutepartypa:
r.A. MakuweB b.6. ByxoBueB 10knacc (cTp.189-191).

NabopaTtopHoe 3aHATHME Ne 5
Tema: UamepeHue yaenbHON TENNTOEMKOCTW.

MUcxoaHble fgaHHbIe U MaTepuanbl: LWTaTums, cocyn, nea, ra3oBad ropersika,
TEeEPMOMETP.

KpaTKaSl dHHOTaUMA:

Mepexon U3 OQHOro arperaTHoro COCTOSIHUS B Apyroe HasbliBaeTcs pa3oBbIM
nepexoaom.

Mepexon BelecTBa U3 TBEPAOro COCTOSHUS B XXMUAKOE Ha3blBaeTCcsA NraBfieHueM, a
Temnepartypy, Npy KOTOPOW 3TO MPOUCXOAUT, - TeMNepaTypon NnaBreHus.

Mepexon BelecTBa U3 XNOKOro COCTOAHUA B TBEPAOE Ha3blBaeTCHA KpuUcTannuaaumen,
a TeMnepaTypy nepexoaa - TemnepaTypon Kpuctannusauum.

KonunyectBo TennoTbl, KOTOPOE BblAENAETCA Npu KpucTannmsauyum tena nmdo
nornowaeTcsa TefIoM Npu NraBneHnn, OTHECEHHOE K €ANHULIE MacChl Tena,
Ha3blBaeTCs yAenbHOM TeNSI0OTON NnaBfieHna (Kpuctannuaaumm) A.

Q= Am.

[Mepexon BeLwecTBa U3 XUOKOro COCTOSIHUS B ra3oob6pa3Hoe HasbiBaeTcs
napoo6pa3soBaHuemM. [lepexon BelecTBa 13 ra3o006pas3HOro COCTOSIHUS B XXUOKoe
Ha3blBaeTCcsl KoHAeHcaumen. KonnyecTBo TennoTkl, HeoOXxoamMmoe ans
napoobpasoBaHus (BblgensoLleecs npu KoHgeHcaumm):

Q=Lm,
roe L - ynenbHasa TennoTta napoobpa3soBaHus (KoHAeHcauun).

MapoobpasoBaHue, nponcxoasiliee ¢ NOBEPXHOCTU XNOKOCTU, Ha3blBaeTCs
ucnapeHuemM. VicnapeHne MoXeT NpoucxoanTb npu nodorn TemnepaTtype. Nepexoq
XWOKOCTW B Nap, NPOUCXOAALWMNIN No BceMy 06beMy Tena, Ha3blBaeTCs KUMEeHUeM, a
TemnepaTypy, NpU KOTOPOMN XNOKOCTb KUMUT,

- TeMnepaTtypomn KUneHums.

I'Iap, HaxogsaWwmMnca B AMHaMMUYECKOM paBHOBECKUUN CO CBOEN XNOKOCTbIO, Ha3blBaeTCs
HacCbILWEeHHbIM.

TemnepaTtypa, npy KOTOPOW Nap, HaXoAsLWMNCA B BO3AQyXe, CTAHOBUTCS HaCbILLEHHbIM,
Ha3bIBAeTCsl TOMKOWU POCHI.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Mopsaaok BbINONMHEHUSA:

1. 3akpenuTb cocya C NbAOM Ha WwTaTuBee

2. 3admkcmpoBaTtb TeMmnepaTtypy nbaa

3. HarpeTb cocyn ropernkoun v 3apmkcupoBaTb TemnepaTtypy nnasrneHus
4. 3adukcmpoBaTb TeMMepaTypy, Npu KOTOPOW BeCb nepn pactaeT

INurtepatypa: I'.A. Makuwes, b.6. ByxoBues, B.M. Yapyrux; ®usuka 10 knacc

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUA BeLlecTBa

NNABOPATOPHOE 3AHATUE Ne 6
Tema «OMNPEOENEHUE BITAXHOCTU BO3AYXA»

Lenb paboTbl:
Onpenenntb OTHOCUTENbHYHO BNAaXXHOCTb BO34yxa B KabUHeTe.

UcxogHble paHHbIe U MaTepuanbl:
TepmMoMeTp AEMOHCTPALMOHHbLIN ,TEPMOMETP NTabopaTopHbIN ,CTakaH C BO4OW
KOMHaTHOWM TemnepaTypbl ,KyCOK Mapnuv ,icnxoMeTpudeckas Tabnuua.

Kpatkasa aHHoTauus.

1. Boga 3aHumaeT okono 70,8% noBepxHOCTW 3eMHOro Lwapa. >KuBble opraHu3mbl
cogepxat ot 50 o 99,7% Boabl. O6pa3HO roBOps XKMUBbIE OPraHM3Mbl - 3TO
oayweBnéHHasn Boaa. B atmocdepe Haxoautcst okono 13-15 TbIc. KyD. KM BOAbI B
BMAe Kanernb, KpUCTANOB CHera u BogsHoro napa. B cpegHem B atmocepe 1.24 X
10°kr BogaHoro napa. M xots ero gonto

coctaBnsieT MeHbLle 1 % oT obLien Mmaccbl aTMOCdeEpbI, ero BAUsSHWE Ha noroay,

bt oC
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Knumat 3emsiv, caMO4yBCTBUE NI0AEN OYEHb BENUKO.

[(NaBHbIN NCTOYHWUK BOASHOrO napa B atMocdepe - ucnapeHve Bobl C NOBEPXHOCTU
OKeaHOoB, MOpeWn BOOOEMOB, BNaXKHOMW MoYyBbl, pacteHuin. C BOAAHbBIX NPOCTOPOB U
cywm 3a roa ucnapsietca cabie 500 000 km3BoAbI, T.€. KOMMYECTBO BOAbI, MOYTU
paBHOe KonmyecTBYy BoAbl B YEpHOM Mope.

B atmocdepe nog BNnAHMEM pasnuUyHbIX NPOLIECCOB BOAAHOW Nap KOHAEHCUMpPYyeTCS.
Mpun aTom obpa3sytoTcs obnaka, TymaH, ocagku, poca. Npu koHgeHcauun Bnaru
BblAEeNsAeTCHa KONMYeCcTBO TENOThl, paBHOE KOMMYECTBY TENMOThI, 3aTpavYeHHOMY Ha
ncnapenue.

OTOT npoLuecc NPpMBOANUT K CMAMYEHUIO

KITMMaTUYECKUX YCITOBU B XONOAHbIX panoHax.

2. Bo3ayx MOXeT ObITb CyXOW U BfiaXXHbI B 3aBMCUMOCTU OT KONMYeCTBa Napos,
HaxoAdALWNXCA NPy JaHHOW TemnepaType B atmocdepe.

A6conoTHasa BNaXXHOCTb P MOKa3bIBaeT CKOSTbKO rpaMMOB BOASHOIO napa COAepPXUTCA
B BO3Ayxe 06bémom 1 M3 Npu AaHHbIX YCINOBUSX, T.€. NNOTHOCTL BOAAHOrO napa,

“3MepSseMOoro B #

[ns cy>xaeHnsa o cTeneHn BNaXXHOCTN BaXXHO 3HaTb, BMM30K Mnu ganék BogsHoON nap,
HaxoA4dALWMNCA B BO3ayXe, OT COCTOSIHUS HacbIWeHns. [1na aToro BBOAAT NOHATUE
OTHOCUTESTIbHOW BMNaXXHOCTH.

OTHOCUTENBHOM BNAXXHOCTbIO BO3AyXa ¢ Ha3blBalOT OTHOLLEHNE abCONtOTHON
BNaXXHOCTU BO34yxa P K NIIOTHOCTU p, HACbILEHHOro BOAAHOIO napa npu Tom xe
TemnepaTtype. ¢ BbipaxaeTcs B NPOLEHTax.

OTHOCUTENBHYIO BNAXHOCTb MOXHO onpeaennts no opmyne.

o =L x100% (1)
Po

3. Ecnv BnaxHbIn BO3ayx oxnaxaaTtb, TO MpY HEKOTOPOW TemnepaTtype nap,
Haxo4sLWMNCSA B BO3QyXe MOXHO A0BECTU 4O HacbiweHus. [Npn ganbHenwem
OXNaXXAeHUN BOASHOM Nap Ha4yMHaeT KOHAEHCMPOBAaTLCSH B BUAE POCHI.

lMosiBNseTca TymaH, BbinagaeT poca.

TemnepaTypy, Npu KOTOPOW Nap, HaXOAALMNCA B BO34yXe, CTAHOBUTCS HACbILEHHbI B
npouecce OXNaxaeHus, HasblBalT TOYKOWN POCHI.

Mo To4Yke pocChkl C NOMOLLBIO cneymanbHbiX Tabnmy, MOXHO onpeaennTb abCoNoTHYHO
BI@XXHOCTb p. [1o 3agaHoM TeMmnepaTtype BO3gyxa MOXHO onpeaennTb C MOMOLLbIO
3TUX Xe Tabnuy, NSIOTHOCTb HACLIWEHHOro napa p,, a 3atem no dgopmyne (1)
onpenensatT OTHOCUTESbHYIO BMAaXXHOCTb BO34yXa.

4. 3HayeHne BNaXKHOCTU BO3yXa.

OT BNaXHOCTN 3aBUCUT MHTEHCMBHOCTb MCNApPEHUS Briarn ¢ NOBEPXHOCTU KOXMU
yenoseka. A ncnapeHue Bnarn umeeT 6onbLIOe 3HaYeHNs ANs Noagep>KaHus
TemnepaTypbl Tena NOCTOAHHOM [

BnaronpusTHas ans YenoBeka oTHOCUTENbHAA BNaxHOCTb Bo3ayxa 40-60%. Takyto
BNaXXHOCTb NOAAEPKUBAIKOT MPOM3BOACTBEHHbBIX MOMELLEHUSIX, Ha BOPTY KOCMUYECKOTrO
Kopabns.

Bonbluoe 3HavyeHne MMeeT 3HaHUe BNaXXHOCTM B METEOPOSIOrMKn ANs NpeackasaHus
noroabl, T.K. KOHAEHcauusa BOASHOro napa npuBoAnT K obpasoBaHMio 06nakos U

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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nocneayoLleMy BbinageHno ocaakos. Mpu 3ToM BblaensieTcss 6onblLoe KONM4ecTBo
TennoTbl B atmocdepy. M HA0GopOoT, UCNapeHne ConpoBOXaaeTCs NOrfoLweHneM
TEeNnoTbl.

B TKaukoM, KOHAMTEPCKOM, /MeYaTHOM M APYrMxX NPoM3BOACTBaX ANsl HOPManbHOro
TEeYeHus NpoLEeCccoB Heobxoauma onpeaenéHHas BNaXHOCTb.

XpaHeHue Npoun3BeaeHnii UICKYCCTBa, KHUT, My3blKarnbHbIX UHCTPYMEHTOB TpebyeT
noaaepkaHusl BNaHOCTN Ha HEOGXOAUMOM YpPOBHE.

5. MNpunbopbl Ans onpeaeneHns BrnaxHOCTMW.

[ns onpeaeneHnst BNaXHOCTM BO34yXa UCNOMb3YOT Takne Nnpubopsbl, Kak rmrpoMeTpbl
(KOHAEHCaUMOHHBIN 1 BONOCHOW) 1 NcuxpomeTpbl. C NOMOLLbLO
KOHOEHCAUWNOHHLIN_TUrpoMeTpa MOXHO OnpeaenuTb

abCosOTHYIO BNIAXHOCTb MO OYKe POChI.

[lencTBme BONOCHOro rmrpoMeTpa OCHOBAHO Ha CBOMCTBE YerioBEeYEeCKOro Bosioca
yonvHaTbes [Npy yBenmyeHMm OTHOCUTENBHOM BAAXXHOCTW BO3ayXa.

Mpn 3TOM CTpenka Ha LKarne yka3blBaeT OTHOCUTENbHYH BNAXXHOCTb BO34yXa B
NPOLEHTaXx.

6. YCTPOMCTBO U NPUHLMN AENCTBUS NCUXpOMeETpa.

[McuxpomeTp cocTomT U3 AByx TepMomeTpoB. OaNH TEPMOMETP MoKa3biBaeT
TemnepaTypy Bo3gyxa, a Apyrom obMoTaH TKaHbl, KOHEeL, KOTOPOW OMyLLEH B BOAY.
Mpn ncnapeHnn Boapl C TKAHW TEPMOMETP OXNaxaaeTcs.

Mpun BonbLen NN MeHbLIEeN BNaXXHOCTU ncnapeHne npoucxoaut éoictpee?

3HaunT, pa3HOCTb NoKa3aHUM TEpMOMETpPa TeM DonbLUe, YeM MEHbLLE OTHOCUTENbHAsA
BNaXXHOCTb. 10 pa3HOCTM NOKasaHW CYyXOro 1 BrIaXKHOTO TEPMOMETPOB C MOMOLLLHO
cneumanbHbIX Tabnuy, MOXHO ONpeaenTb OTHOCUTESNbHYH BNAXXHOCTb BO34yXa.

YKka3saHusa K pabore.

1.C nomMoLLblO AEMOHCTPALMOHHOIO TepMoMeTpa namMepbTe TeMmnepaTypy nosgyxa B
knacce - Kyx TepmomeTp nabopaTopHbIi.

2. ObepHuTE pesepByap TepMomeTpa nabopaTopHOro mapnen Tak, YToObl KOHUYNK
TKaHu cBOBOAHO cBUCAn BHU3, N 3aKpeNUTE ero HUTKOWN.

3. [lepxa TepMOMETP 3a ero BEPXHUM Kpan, onycTUTE CBUCAIOLLYIO YacTb TKAHW B BOAY.
Boga gomkHa cMounTb TkaHb. [pun aTOM pesepByap TepMoOMeTpa AOSMKEH OCTaBaTbCA
BblLLE YPOBHS BOAbl B CTaKaHe.

4. Habniogas 3a nokasaHUsiMU TEPMOMETPA, 3anunTe CaMoe HU3KOE nokasaHue
TEepMOMETPA, 3TO 3HAYUMT Ly ax-

5. Pe3ynbTaTbl U3MEpEHNn 3aHecuTe B Tabnumuy.

t cyxoro, t BnaxxHoro ,0C |t cyxoro — t BnaxHoro | OTHocuTenbHas
oC ,0C BNaXHOCTb ¢,%

6. C NOMOLLIbIO NCMXPOMETPUYECKOM TabnmLbl onpeaenmMTe OTHOCUTENbHYHO
BMaXXHOCTb BO3ayxa B krnacce

7. BbiBOA.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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KOHTPOJIbHbIE BOIMPOCHI

1. Yto Takoe ncnapenune? KoHgeHcaums?

2. Kakne atmocgepHble siBrieHns o6 bsACHATCS KOHAeHcaumen napa?
3.lMornawaeTcs nnu BolaensieTcs aHeprnsa npu

a)KkoHgeHcauuu, 6)ucnapeHnn?

4.Kakon nap HasblBalOT HacblWeHHbIM? HeHacbIWweHHbIM?

5. YTo 03HavaeT AguHaMM4eCcKoe paBHOBECUKE XNOKOCTM 1 napa?

6. Toyka pocsbl.

Ucnonb3yemasn nutepartypa
CrenaHoB C.B. JlabopatopHble paboTbl 10 knacc.
Mskuwes I'.A. CuHakoB A.3.

Pasgen 3.Tema 3.1.0nekTpocTtaTuka

NabopaTopHoe 3aHsATME Ne7
AnekTpusauuma Ten.

Llenb pabomei:

OB6HapyXunTb anekTpmsauuio Ten rnpu ConpuKoCHOBEHUN (TpeHun). Ybeantbca B
CyLLeCTBOBaHUM [OBYX poAdoB 9NEeKTpMYEecKoro 3apsga, B CyLeCTBOBaHMM
B3aMMOOENCTBNA 3apsPKeHHbIX Ten. HayuuTbca onpefnensatb 3HaK 3neKkTpU4ecKoro

3apsaga.

lMpubopbl u Mamepuarnkbi:

LLTaTvB C M30NMpyOLWMM NOABECOM, ABE METanNUYeCcknx rmnb3bl Ha LUENKOBbIX
N30NUPYIOLNX HUTAX, SMEKTPOCKOM, ABe OyMakHbIX Mnb3bl HA HUTAX, CTEKNsiHHas
nanoyka (nNuHerika), 36OHUTOBAsA Naroyka, Kyco4ek Mexa Wnu LUepCTsHas TPsinoyka,

Kycouku Bymaru, nnactmaccoBasi JIMHewka.
CodeprxaHue u rnopsi0ok pabomsni:

1. Bo3bMmuTe NHENKY 1 NOTpUTE ee 0 Cyxonm NUCT Bymarn. [lokaxxuTe, YTo NUHENKa

HaarnekTpu3oBanacbk. B yem a1o nposiBnsieTca?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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2. Bo3bMuTEe 360HNTOBYIO NANo4Ky 1 NOgHECUTE ee K MeTanIM4eckon rmnb3e? Yto

Habniopaete?

3. 36OHVITOByI-O narioyky noTpuTte o WepcCTb U NOAHECUTE K TUI1b3€e, HE KaCaAChb ee.

YT0 HabnopaeTe?
4. KocHUTECh 3apsbKeHHOWN Nanovkon MeTaninyeckomn rmnb3bl. Yto Habnogaete?

5. K 3apspkeHHOM rvnb3e nogHecuTe naney, He kacasicb Hee. KoCHUTECh MIib3bl.

UTto HabntogaeTcs B 06oumx crnyyaax?

6. 3apsagute OBe MeTannMyeckne runb3bl a) OAHOUMEHHO, 6) pasHOUMEHHO,

pacnonoxuTe apyr ¢ gpyrom. Yto Habnogaete?

7. 3ap$u:|,MTe AN1eKTpocKon oTpuuartesibHo C NnomMoLUbO 900HNTOBOW NarnouKu,

HaTepTon O WwepcTb. YTo HabnogaeTe?

8. nOTpI/ITe o 6ymary CTEKINAHHYI NNMacTuHy U TakXe NnogHecuTe K 3apAXeHHOMY

oTpuuaTenbHOMY anekTpockony. Yto HabnopaeTe?
9. OnpefennTe 3HaK 3apsifa pasnnYHbIX HA3NEKTPU3OBAHHbIX TEN.

10. CaenanTte oOwmnin BbIBOA 13 NpoAaenaHHoON paboThbi.

Bonpockl camokoHmMpors:

1. YT0 Takoe anekTpoguHammka?

2. Yto npencraBndaeT cobon anekTpuyecknin 3apan?
3. Uemy paBHO 3Ha4eHMe aneMeHTapHoro 3apsiga?

4. Chopmynupynte 3akoH KynoHa n 3HadeHne pmanyecknx BENUUmMH, BXxoasiume
B chopmyny.

Jlumepamypa:
1. C.B.CtenaHoB «J1labopaTopHbI 3KCNEPUMEHTY,

2. I.A.Makuwes, b.6.byxoBues, duauka 10 knacc

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Pasgen 3.Tema 3.2.3akoHbl NOCTOSSHHOrO TOKa.

Na6opaTtopHoe 3aHsATME N3
N3yyeHmne 3akoHa OMa aNna yy4acTka uenu

Lenb: HayuMTbCa n3MepaTb CONPOTMBIIEHME NPOBOAHMKA NPU NOMOLLM amnepmeTpa u
BONbTMeETpa. Y6eantbcsa Ha onbiTe, YTo
COMpPOTMBIIEHNE NPOBOAHMKA HE 3aBUCUT OT CUSbl TOKA B HEM W HaMNPsSPKEHUS Ha ero
KOHLaXx. A
U-nacTontito UcxopaHble AaHHbIe U
NCTOYHUK TOKa ,Mccrenyembii
NpoBOAHMK(HeBONbLUAA
cnuparnb),amnepMmeTp n
,peocTarT, Koy,
coefMHUTENbHbIE NPOBOAA.
KpaTtkas aHHOTauums:
3aBUCUMOCTb CUIbl TOKa OT
Ha KOHLax y4acTka uenu u
COMNPOTMBIIEHNSA 3TOrO y4acTka
3akoHoM Oma no MMeHun
y4yéHoro Oma, OTKpbIBLLErO 3TOT

MaTepuanbl:

HUKeJinHoBas
BOJIbTMETP

HanpsXeHud

Ha3blBaeTcs
HEMELIKOro
3aKkoH B 1827r.
3akoH OMa uMTaeTcs Tak: cuna Toka B yYacTKe Lenuv NpssMo nponopuuoHarbHa
Hanps>XXeHU0 Ha KOHLaX 3TOro y4yactka n o6paTtHO nponopLmuoHarnibHa ero
COMPOTUBJIEHUIO.

U
1=Z
R

3aechb |-cuna Toka B ydacTke uenu, U-HanpshkeHne Ha 3ToM yyacTke, R-
ConpoTuBIieHMEe y4acTka.

3akoH OMa-04nH 13 OCHOBHbIX (PN3NYECKNX 3aKOHOB.

Ha pucyHke

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3aBMCUMOCTb CUfbl TOKa OT CONPOTUBIIEHNSA MPOBOAHUKA NPY O4HOM U TOM Xe
HanpsH>KeHUM Ha ero KoHUax nokasaHa rpadguyeckn. Ha atom rpaduke no
rOPU30HTarbHON OCK B YCNOBHO BblIOpaHHOM MacluTabe OTNoXeHbl CONPOTMBIIEHUSA
NPOBOAHMKOB B OMax, No BeEpPTMKaNbHOM-CMUNa TOKa B amnepax.

U U
13 doopmyIibl IZE cnepyert, 4to U=IR un R:7 .CnepoBaTenbHO, 3Hasi Cuny Toka u

COMPOTUBIIEHME ,MOXHO MO 3akoHy OMa BbIMUCIUTL HaMNPsKEHME Ha y4acTke Lenwu,a
3Has HanpsHKeHWe U cuny Toka-conpoTUBIEHME y4acTka.
ConpoTuBneHne NPoBoAHMKA MOXHO ONpeaenuTb no hopmMyne

U
RZT O[HaKo Hago NoHUMaTb, YTo R-BenmMymMHa NoCcTosiHHas Ans

[1aHHOro NPOBOAHMKA N HE 3aBUCUT HWN OT HanpsPKeHWs!, HA OT cUibl Toka. Ecnu
HanpsbkeHne Ha 4aHHOM NPOBOAHMKE YBENUYUTCS, Hanpumep , B 3 pasa ,To BO CTOSIbKO
X€ pa3 YBENMYUTCS U CuUla TOKa B HEM ,a OTHOLLIEHWNE HAaMpPSXKEHUS K CUE TOKa He
N3MEHUTCS.

CopaepxxaHue 1 NOpPSAAOK BbINONTHEHUs paboTbl

1.CobepuTe uenb, coegmMHMB nocnegoBaTenbHO 6aTapeto afIeMeHToB, aMnepMeTp,
cnvpanb,peocTar, KoY, BONbTMETP.

2./\3mepbTe cuny Toka B Lenu.

3.K koHUam nccnegyemoro NnpoBoAHMKa NPUCoeaMHUTE BONbTMETP U U3MepbTe
HanNps>KeHMe Ha NPOBOAHWUKE.

4.C noMoLLbIo peocTaTta U3MeHUTe CONnpoTUBEHME LIENN N CHOBA U3MePbTE CUiy Toka
B LIENN N HanpsbkeHne Ha nccnegyemMom npoBOLHMKE.

5.Pe3ynbTaThl U3MepeHuin 3aHecuTe B Tabnuuy:

Ne Cuna Toka HanpsixeHue ConpoTtuBneHue R,
OnbiTa ILA uU,B Owm
NMpoBoaHUK 1
2

6.cnonb3ysa 3akoH Oma, BblUMCIIMTE CONPOTUBIIEHME NMPOBOAHNKA MO AAHHBLIM
KaXxgoro oTaeribHoro u3aMepeHust.

7.Pe3ynbTaTbl BbIYMCIIEHMI 3aHECUTEe B Tabnuuy.

8.MNocTponTb rpadurk no nonyyYeHHbIM AaHHbIM.

BbiBog no pabore.

KoHTponbHbIe BONpPOCHI:

1.KakoBa 3aBMCUMOCTb CUIbl TOKa B NPOBOAHMKE OT COMPOTMBIIEHUS 3TOMO
npoBogHMKa?

2.Kak hopmynupyetca 3akoH Oma?

3. Kak 3anucbeiBaeTcs oopmyna 3akoHa Oma?

4 Kak BblpasnTb CONPOTUBMEHNE y4acTKa Lienu, 3Has HanpshkeHne Ha ero KoHuax u
CUIy TOKa B HEM?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Pasnen 3.Tema 3.2.3akoHbl NOCTOSAHHOIO TOKa.

Na6opaTtopHoe 3aHATME N29
N3mepeHne yaenbHOro conpoTuBneHusi NpoBoAHUKA

Llenb pabomei:

Onpegenutb yaenbHoe COMPOTUBMEHWE MNPOBOAHMKA W CPaBHWUTbL €ro C

TabnMYHbIMM LAHHBIMMW.
UcxoOHbIe OaHHbIe U Mamepuaribi:

NCTOYHMK  3nekTponuTaHusl, peocTaTt, amrnepmeTp, BOMbTMETP, KMoy,

coeanHuTernbHbIEe NMpoBoaa.

Kpamkasi aHHomauyus:

[ns BbinonHeHust paboTbl Heob6xoanMmMa NpoBOfioKa M3 Matepuana ¢ 6onbwnm

yAEenbHbIM COMPOTUBIIEHNEM.
YnenbHoe conpoTMBeHNE NPOBOAHNKA MOXHO BbIYUCIIUTb, UCMONb3Yst (hOPMYIbl:
R=p=*l/S
S=mx*d?/4

COI'IpOTMBJ'IeHI/Ie npoBoAHUKA MOXHO M3MEPUTb, UCNOJIb3YA 3aKOH Owma. B atom

cnydyae oopMmyna ansa pacdeTa yaenbHOro ConpoTuBneHus 6yaeT BbirnaaeTb Tak:

R*S
p=—=(Rrm=d?)/(41)

p=Ux*m*d?/(4x1x1])

CodeprxaHue u rnopsidoK 8bINnoIHEHUST pabomsbi:

1. O3HakomuTbCs € npubopamn n obopygoBaHMEM, 3anucaTb UX TEXHUYECKMNE
AaHHbIE.

2. Cobpatb anekTpuyeckyto uenb (puc 1).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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3. NamepuTtb cuny Toka | n HanpsixeHe Ha ero KoHuax.
4. lamepuTb ANUHY NPOBOAHMKA N ero agnameTp.

5. PesynbTaT MUBMEPEHNI N BbIYUCIIEHUI 3aHECTU B Tabnuuy.

Bewectso | U, B I, A d, mm [, m p, OM*M | TabnunuHoe
3Ha4eHne
p OM*M

HUXPOM 6 0,8 0,3 0,5 1,1*10-6

cTanb 1,6 2 0,3 0,5 0,12*10-6

6. BblumMcnuTb nNpuGRM3NTENbHOE 3HAYeHWe YOEeNbHOro  COMPOTUBMEHUS
NPOBOAHUKA.

7. OnpenennTb MHCTPYMEHTArbHbIE MOrpeLlHOCT M3MEPUTENbHbLIX NPUBOPOB U
NOrpeLlHOCTN OTcYeTa.

8. BbluMcnuTb nNpubnuanTenbHoe 3Ha4YeHue yOenbHOro  COMpPOTUBIEHWUS
NPOBOAHUKA.

9. 3anucaTtb pe3ynbTaT U3MepPeHUIn yaenbHOro ConpoTUBIIEHNSI MPOBOAHMKA.

10. OnpeaenuTb NO CNPaBOYHUKY MaTepuan NpoOBOAHMKA.

**2
p =L & 3.14

4x]*

|
)
) ~® O

R ()

PucyHok — 1

Bbigod o pabome.

Bonipochki 0nisi caMOKOHMPOIis:

1. UT0 HasbIBalOT yaenbHbIM CONPOTUBIIEHNEM NPOBOAHUKA?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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2. [Moyemy p[Ona uM3roToBMNEHWA HarpeBaTesibHbIX 3fIEMEHTOB MPUMEHSIOT
NPOBOOHUKMN C BOMbLINM yAeNbHbIM CONPOTUBIIEHMEM, a ANSA NOABOAALLMX C ManbiM?

3. B kakux egmHuuax u3MepsoT yaenbHOe COMpOTUMBIIEHME NPOBOAHMKA B
cucteme CH?

4. lokasaTb rpaduyeckn 3aBUCUMOCTb CUMbl TOKa Ha [JaAHHOM Yy4yacTke OT
COMPOTUBMNEHUS 3TOrO NPOBOAHNKA U HANPSKEHWS.

5. 3aBucut nu conpoTtuBIrieHne nNpoBOAHUKA OT CUJIbl TOKa N HanpaXeHua Ha

JaHHOM I'IpOBOLI,HVIKe?

Jlumepamypa:

1. CtenaHos C.B. JlabopaTtopHble paboTbl 10-11 knacc (c. 19-20)
2. Msakuwes I'.A., byxoBueB b.b. dnsnka 10 knacc (c. 309-310).

Pasgen 3.Tema 3.2.3akoHbl NOCTOSAHHOrO TOKa.

NabopaTopHoe 3aHsiTME Ne 10
Tema: nsyyeHue nocnegoBaTesibHOro CoeAUHEHUSA NPOBOAHUKOB.

Llenb: akcneprvMeHTanbHO NpoBEPUTL YTBEPXKAEHME O TOM, YTO INEKTPUYECKON Lienw,
cofepxallen ABa nocneaoBaTenbHO COeAUHEHHbIX CONPOTUBNEHNst R 1 Ro,

cnpaBeanvBbl paBeHCTBa:
R112 =R1+Rp;
U112 = Uq+Up;
U1\U2=R1\R2, rae U1 n Us — nageHne HanpsxxeHns Ha
COOTBETCTBYIOLLMX CONPOTUBMEHUSIX.

O6opyaoBaHUue: NCTOYHUK SNEKTponUTaHus, peamctop Rq 1 pesmctop Ro,
amMnepmeTp, BONbTMETP, KoY, COeANHUTENbHbIE NPoBoAaA.

Xop paboTbil.

1. CobGepem aneKkTpu4eckyto Lienb No Cxeme:

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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N
\ 4
) )
5 O ®
2. Bce n3mepeHus u BblUMCIIEHUS 3aHeceM B Tabnuuy:
[, A U1, B U2, B (U1 2B |R1,Om | Rp, Om R1.2 U1\U2 | R1\R2
Om
1 2,4 3,6 6

3. Ha ocHoBaHumn NoNy4YeHHbIX BblYNCIEHUN npunxoaunm K BbiBOAY:

KOHTpO.ﬂbH bleé BONpPOCHLI:

1.Kakoe coegnHeHne HasbIiBaOT NocreaoBaTesnbHbIM.

2.Kakoe coeanHeHne sBnsieTcs napannesibHbIM.

3.Cdopmynumpynte 3akoH Oma ansa yyacTtka uenw.

4.B 4yem npemmyLLecTBO NapannensHOro coeanHeHnsa notpedutenen?

5.Kakon namepurtensHbii npubop coeanHaeTcs napannenbHo ¢ notpebutenem?

Paspnen 3.Tema 3.2.3aKkoHbl NOCTOSAHHOIO TOKA.

Tema: n3yvyeHue napannernbHOro conpoTmnBreHnsa npoBoAHNKOB.

NabopartopHoe 3aHATME Ne 11

Llenb: akcneprvMeHTanbHO NpoBEPUTL YTBEPXKAEHME O TOM, YTO ANS ANEKTPUYECKOM

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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11,2 =11+12;
1/R1,2=1/R1+1/R2;

[1/12=R2/R1 rae |1 n Ip Tokn npoTekatoLmne yepes
COOTBETCTBYIOLLEE COMPOTUBIIEHNE.

O6opyaoBaHue: VICTOYHUK aNEKTPONUTaHUs,, aMnepmeTp, BONbTMETP, pe3nctop R,
pe3nctop Ro, KN4, coeAMHUTENbHbIE NPOBOAA.

Xop paboTbl.

1. Cobepem aneKkTpu4eckyto Liemnb no cxeme:

&
i

7

@
NS

A

2. N3meHuTe cxemy yCTaHOBKW Tak, YTOObl OHa MNO3BONsAa U3MEPUTL CUITY TOKa B
NepBOM 1 BO BTOPOM CONPOTUBIEHUN

o

Q

-

1 2 <> 1 2 <>
3. PesynbTaTbl UIBMEPEHUIN U BbIYUCIIEHNA 3aHOCUM B Tabnuuy:
UB |I1.A | I2.A 1.1 2A | R1OM | 1/R1 |R2 | 1/R2 | R120Mm | 1/R1 2 | 11/l2 | R2/Rq
Om
16 |03 |0,2 |05

4. Ha ocHOBaHMM NpoBeaeHHbIX U3MEPEHUI U CAENaHHbIX BbIYUCIEHUIN NPUXOANUM K

BbIBOAY, 4TO...

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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KoHTponbHbIe BONPOCHI:

1.Copmynupymnte 3akoH Oma gnga yydacTtka uenu.

2.Kakoe coeanHeHne NpoBOAHMKOB Ha3blBalOT NapannesnbHbIM?

3.Kak BblpaxkaeTcsi cuna Toka npu napannenbHOM coeaANHEHNN?

4.0T Kaknx BENUYNH 3aBUCUT cuna Toka?

5.Kakoe coegmHeHne NpoBOAHMKOB NPUMEHSAETCS B XUMbIX NOMeLLeHnax? MNovyemy?

6.CpaBHuTE nocriegoBaTtenibHOe 1 napansenbHoe coeanHeHne NPOBOAHMKOB.

Pasgen 3.Tema 3.2.3akoHbl NOCTOSAHHOrO TOKa.
NabopartopHoe 3aHATME Ne12
OnpepeneHve [1C v BHYyTPEeHHEro ConpoTUBIIEHMA UCTOYHUKA TOKa

Llenb pabomei:

OsnageHne npuemomMm onpegeneHna 3OC wn BHYTPEHHEro CONPOTUBIIEHUS

MCTOYHMKA TOKa C MOMOLLLIO BOSIbTMETPA N amnepmeTpa.
UcxoOHbIe OaHHble U Mamepuaribi:

McTouHMK TOKa, aMmnepmMeTp, BOJNbTMETP, PE3NCTOopP, KIoY, coedUHUTEJIbHbIe

npoBoaa.
Kpamkasi aHHomauusi

PaboTa BbINOMHSAETCS C MOMOLLbIO 3KCMEPUMEHTANbHOM YCTaHOBKM, CXema

KOTOpon n3obpaxeHa Ha pucyHke 1.

PucyHok — 1

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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3AC wu3mepsitoT ¢ MOMOLLbIO BONbTMETPA Mpu pPasoMKHYTOM kntodye. B atom

cny4ae conpoTUBEHNE BHELWHEN Lenm R — o (Mnn R > r), n Torga
U=c¢ (1)

Cne,u,yeT 3aMETUTb, YTO PaBEHCTBO (1) BbIMNOJIHAETCA TEM CTPOXe, YeM Gonble

BHYTPpEHHEe CONnpoTuBrieHne BOJIbTMETpPA.

BHyTpeHHee conpoTMBNEHNE NCTOYHUKA TOKa onpeaenstoT nocne Toro, kak 3C
OyneT namepeHa. 3aMbIkaloT K4 U U3MEPSIIOT HanpsbkeHne U Ha pesucTope u cuny
Toka | B uenu. CornacHo 3akoHy OMa ansi NonHoM Lenu, coaepkallen pe3anctop, MOXHO

yTBEPXAATb, YTO
r=— 2)
CodeprxaHue u nopsidoK 8bINOIHEHUS pabombi:

1. JokaxuTe cnpaBennmBocTb oopmynsbl (1).

2. BobiBegute pacueTHyto dopmyny (2) ons  onpeneneHnss BHYTPEHHEro
CONPOTUBNEHNSA NCTOYHMKA TOKA.

3. YkaxuTe, Kakme pusndeckme BenuymHbl nognexar npsmMomMy M3MepeHuto ans
onpegenenma 30C wn BHYTPEHHEro COMPOTMBIIEHUS WCTOYHMKA TOKa MpUemMom,
ncnonb3yemMbiM B gaHHOM paboTte. C NOMOLLbIO Kaknx M3MepuTenbHbIX Npnbopos oyayT
npoBedeHbl  u3mMepeHua? Onpegenute U 3anuwMTe  rpaHuubl  abCoMOTHBLIX
norpeLuHocTen aTux Nnpnbopos.

4. Onpepenute wn 3anuwuTe rpaHuubl abCoNOTHBIX MOrPEeLIHOCTEN OTcYyeTa
amnepmMeTpa v BonbTMeTpa.

5. 3anuwunte opmynbl Ana onpeaeneHns rpaHnubl abConNTHBIX NOrPELLHOCTEN
namepenna 0C nr.

6. MNogroToBbTe TabNULY ANSA 3anNMCcK pe3ynbTaToB U3MEPEHUI U BbIYUCTIEHWIA.

s, B Ag, B U,B AU,B I, A AlLA r, Om Ar,OMm
4,2 1,8
4,4 1,6

7. Cobepute aSKCnNepuMEHTanbHYH YCTaHOBKY MO CXeme, U300pakeHHOW Ha

pucyHke 10.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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8. lNogkniounte WUCTOYHMK TOKa K 3MEeKTPOoCeTU M Mpu PasoOMKHYTOM Kroye
namepbte 30C NCToYHMKA.

9. 3amMKHUTe KMoy, onpegenuTe 1 3aHecuTe B Tabnuuy nokasaHusa amnepmeTpa u
BOMbTMETpA.

10. Bbluncnute rpaHuupbl abCcontoTHbIX NOrpeLLHOCTEN namepernm €, U u |

11. Bbluncnute 3HayeHne BHYTPEHHErO CONPOTUBIIEHNA UCTOYHMKA TOKA T.

12. BbluncnuTe 3HayeHume rpaHnLbl abConTHOM NOrPELLHOCTH Ar.

13. 3anuwunte nony4veHHble 3HayYeHuss 3AC n BHYTPEHHEro COMPOTMBIEHUSA C

y4eTOM rpaHuL nx abCcosnoTHbIX NorpewHocTen. Beisoa no paboTe.

Bonpocsbl caMOKoHMpons:

1. NMoyemy BHYTpeHHee ConpoTUBIiEHME BOSIbTMETPA MOXET BNATL HA TOYHOCTb
nameperna 34C?

2. Kak uM3MeHUTbCA nokasaHue BOfbTMETpa MNpuM 3aMKHYTOM KIloye, ecnu
BHYTPEHHEE COMPOTMBIIEHNE UCTOYHMNKA YBENUYNTCA?

3. Kakum gomkHO ObITb CONPOTUBNEHNE pe3ncTopa, YTobbl Cuny Toka B Lenu He
npeBbllLana BepXHUM nNpeaesnt usMepeHus amnepmetpa?

Jlumepamypa:

1. Msakuwes I".A., byxoBuesB b.b. ®usmka 10 knacc (c. 304-308).

Paspgen 3.Tema 3.3.MarHntHoe none.
NabopartopHoe 3aHATME Ne 13

«M3yyeHune ABNEeHNA 3INEeKTPOMarHMTHON UHAYKLUUN»
Llenb paboThbl - U3yunTb SABNEHNE 3NEKTPOMArHUTHON UHAOYKLMN.

Mpnbopbl: MUNIMamMnepMeTp, KaTywKa-MOTOK, MarHuT ayroodpasHbii, MarHuT
MONOCOBOW.

Mopsaaok BbINONMHEeHUsA paboTbl
|. BbIsicCHEHME yCcnoBMi BO3HUKHOBEHWUSI MHAYKLMOHHOIO TOKa.
1.MogknounTe KaTyLWKy-MOTOK K 3aXXmuMam MunnuamnepmeTpa.

2. Habniopasa 3a nokasaHUAMU MUNnMamMnepmeTpa, oTMeTbTe, BO3HUKAI N
WHAYKUMOHHBIN TOK, ECIN:

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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1. B HENOABMXHYIO KaTyLUKy BBOOUTb MarHUT,
2. W3 HENnoaBWM>KHON KaTyLWKN BbIBOOUTb MarHT,
3. marHut pa3MeCTnUTb BHYTPU KaTyLIKN, OCTaBIAA HENOOBMXHbIM.

3. BbIicCHUTE, KaK N3MEHANCA MarHUTHbIA MOTOK ©, NPOHU3bIBAIOLLNIA KaTYLLUKY B KaXKA0M
cny4yae. CoenanTe BbIBOA O TOM, MPW KAKOM YCNOBUWN B KaTyLLKE BO3HMUKAI
WNHOYKUNOHHBIN TOK.

II. U3ydeHne HanpaBreHnss MHOYKLMOHHOIO TOKa.

1.0 HanpaBneHun Toka B KaTyLLIKE MOXHO CyauTb MO TOMY, B KaKyto CTOPOHY OT
HYNeBOro AeneHus OTKINOHSAETCS CTpernka MunnMamnepmMmeTpa.

I'IpOBepre, OANHAKOBbLIM J1N 6yneT HanpaslieHne MHOYKUMOHHOIO TOKa, ecrin:

1. BBOOUTL B KaTywKky 1 yoandatb MarHUT ceBepHbIM MOJIFOCOM;
2. BBOOUTb MarHuT B KaTyLWKy MarHmut cesepHbIM MOJ1IFOCOM U HOXKHbIM MOJTHOCOM.

2.BbIicCHUTE, 4TO N3MEHSANOCH B KaXX4oM crnyyae. CoenanTe BbIBOA O TOM, OT Yero
3aBUCUT HanpaBneHne MHAYKLMOHHOIO TOKa.

lll. N3yyeHne BENUYNHBLI MHOYKLUMOHHOIO TOKa.

1.Mpnbnmxante MarHMT K HEMNOABWMKHOWN KaTyLLKe MeaSIEHHO 1 C BonbLlen CKOPOCTLIO,
oTMeuas, Ha ckonbko geneHnn (N1, N2) oTKnoHsieTCa CTpenka MunnnaMmnepmeTpa.

2. Mpubnmxante MarH1T K KaTyLwke ceBepHbIM nositocoM. OTMETbTE, Ha CKOSbKO
aeneHn N1 OTKNOHAETCA cTpenka MunnvamnepmMeTpa.

K ceBepHOMY nontocy AyroobpasHoro MarHuMTta npuctaBbTe CEBEPHbIN NOSIHOC
NnosiocoBOro MarHuTa. BeiaicHuTe, Ha ckonbko aeneHnn N2 oTKIOHAeTCAa cTpesika
MunnuamnepmMeTpa npyu NpubnmxkeHnn ogHOBPEMEHHO ABYX MarHUTOB.

3.BbisicHUTE, KaK N3MEHSANCA MarHMTHbINA MOTOK B Kaxkaom cnyyae. Caoenante BbiBO4, OT
4yero 3aBUCUT BENUYMHA UHOYKLUMOHHOMO TOKa.

OTtBeTbTe Ha BON pocChl:

1.B kaTywKy n3 megHoro npoeoga cHavana 6bIiCTpo, 3aTeM MeaneHHo BOoBUratoT
mMarHmT. O4MHAKOBLIN NN 3NEKTPUYECKUI 3apsag NPy 3TOM NEPEHOCUTCS Yepes3 CeveHne
npoBoa KaTyLUKN?

2.BO3HVKHET N MHAYKUMOHHBIN TOK B PE3MHOBOM KOJbLie NPV BBEAEHUN B HETO
MarHuta?

NabopaTopHoe 3aHsATMEN214
OnpepeneHue nepuoaa KkonebaHMmn maTeMaTM4eCKoro 1 NPY>KMHHOro MassTHUKOB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Llenb: nccrnenoBaHns 3aBMCMMOCTM Nepuoaa konebaHuin MasiTHUKa OT ANMHbI HATMK,

aMmnnnTynbl KonebaHnn n maccbl MasgTHUKA.

UcxoaHble aaHHbIe n MaTepuansbl: rpy3bl Maccon 50 r v 100 r, HUTb ANUHOM 1M C NeTNAMM
Ha KOHUAX, CEeKyHOOMep, NeHTa u3MepuTerbHasi, LITatMB C MydqTOW U rnankow, NpyxvHa c
M3BECTHOW XECTKOCTbIO.

Xop pa6oTbl.

l. I'Iepl/lo,u, Maribix CBOGOAHbIX kKonebaHuin MaTeMaTU4eCKoro MasiTHKa onpegensaeTcAd

dopmyron
T =2m \/E
g

) 1)
Mo aton chopmyrne paccuntaem 3HadeHve nepvoa n obosHaumm ero T 1.
Mo onpegeneHnio NepuogoM HasblBaeTCs BpeMsi O4HOro NofHOro kosnebaHus,

KOTOPOE MOXXHO OMNPEAENUTL YEPE3 OTHOLLIEHNE BPEMEHMU t, 38 KOTOPOE MasITHUK COBEPLUNT
HECKOIbKO MOJHbIX konebaHuii, k umcny N aTux konebaHwii:

t
= @

Mo aton dhopmyrie onpeaenum nepvoa 1 ero 3HadeHne obosHaunm To.

1. I/Iccne/:l,yeM 3aBNCMMOCTb nepunoga konebaHuin maTeMaTu4ecKoro MasiTHMKa OT AfvHbI
HUTW.
Bce n3MepeHna n BblHNCIieHNA 3aHecem B Ta6r||/|u,y:

Ne n/n l, M Ty, c N t,c Ty c
1. 0,4 25 32
2. 0,36 25 30
3. 0,28 25 26

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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CpaBHuBas 3Ha4yeHUst neprodoB korebaHun, nonyveHHble no dopmynam (1) n (2) B kaxaom
13 OMbITOB, MPUXOANM K BbIBOAY:

2. Wccneayem 3aBucumocTb nepuoga konebaHuim mateMaTu4eckoro MasiTHiKa ot
amMnnuTyapl konebaHuin. BennumHa OTKIOHEHNS OT NOSOXKEHWNSI PaBHOBECUSA B KXKAOM
cnyyae Oyaet pasHasi:

Ne n/n A M [, M Ty, c N t,c T2 c
1. 0,19 0,41 20 26
2. 0,12 0,41 20 25
3. 0,05 0,41 20 26

CpaBHuBas 3HaveHus nepronos konebaHui, nonyveHHsle no hopmynam (1) n (2) B Kaxxaom
13 OMbITOB, MPUXOANM K BbIBOAY:

3. Wccnepyem 3aBucnmMocTb nepuopa konebaHunim mateMaTM4eckoro MasiTH1Ka OT Maccebl.
YBenuunmBaem mMaccy Tena B Kaxxgom crydae Ha 50r.

Ne n/n m, Ke [, M Ty, c N t,c Ty c
1. 0,10 0,41 20 25
2. 0,15 0,41 20 26
3. 0,20 0,41 20 26

CpaBHuBas 3Ha4eHus nepronos konebaHui, nony4eHHsble no popmynam (1) n (2) B Kaxxaom
13 OMbITOB, MPUXOANM K BbIBOAY:

4. PaccMOTpuM, OT KakuxX BEMNYMH N KaK 3aBUCUT Nepuog Npy>KMHHOro MasiTHUKa.
Mepuon cBob6oaHbLIX KONEBGaHWI NPYKMHHOIO MasiTHUKA onpeaenseTcsa no gopmyne

T= Zﬁ\/E
k (1)

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Vnu no gpopmyne
t
T=-
N
(2)
Bblumncnmm nepuog no obenm popmynam n paccuHmTaem XXecTKOCTb NPY>KUHbI:
Ne n/n m, k2 Ty, c N t,c Ty c K, H/m
1. 0,1 20 11
2. 0,15 20 13
3. 0,2 20 15
BbiBoa;:

KOHTpOﬂ bHbI€ BOMPOCHLI:

AWOWDNE

Uto Ha3biBaeTcs, konebaTtenbHbIM OBVKEHUEM?
Kakoe konebaHne Ha3bIBatoT MNOSHLIM?

YTO Ha3bIBalOT NeproaoM KorebdaHui, B Kakux eavHMLEAX OH BblpaXkaeTcs?
Moyemy B pabote neprog konebaHmin N3MepsitoT He Mo BPEMEHW O4HOTO NOMHOIO

konebaHus, a Kak OTHOLLEHME BPEMEHM HECKOIBbKMNX KonebaHui K Yncny aTmux konedaHmn?

N O

konebaHun?

©

Na6opartopHoe 3aHATME Ne 15

3anuwunTe OCHOBHbIE napamMmeTpbl konebaTenbHOro ABMKEHUS.

YctponcTBo n paboTta TpaHchopmaTopa

Kak namenuntbca nepuog konebaHui, ecrnv AnuHy MasiTHuka yMeHbLUNTL B 4 pasa?
Kak namenntbecs nepuog konebaHum, ecnv AnuHy MasiTHuka yBenuuntb B 9 pasa?
Kak nepvoa konebaHuin 3aBucuT OT Macchl konebntoLuerocs Tena?

Kak bygeT meHaTbea nepunog konebaHuin MasiTHUKa nNpu USMEHEHNSIX aMnnnTyabl

Llenb paboTbl: 03HAKOMUTLCH C YCTPOMCTBOM M MPUHLMNOM AENCTBUSE 0AHOGA3HOro
TpaHcdopmaTtopa. OnbITHLIM NyTEM UccnenoBaTb paboTy TpaHcopmaTopa Ha
XONI0CTOM X0A4y, NPU KOPOTKOM 3aMblKaHUWU 1 No4 Harpy3kon. MNoctpouTb paboune
XapaKkTepPUCTUKN.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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KpaTkme TeopeTndeckmne ceeaeHnA

TpaHcopmaTop npeacTaBnseT cobor cTaTUYECKUIN ANEKTPOMAarHUTHbIA annapar,
npeaHasHa4YeHHbIV Ana npeobpasoBaHUsa NOCPeaCTBOM MarHUTHOIO NOss
SNEKTPUYECKON SHEPTUN NEPEMEHHOIO TOKa OLHOIO HAaNPSXXEHUS B SNEKTPUYECKYHO
SHEpPrui NepemMeHHoOro Toka Apyroro HanpsKeHUsi C YCNoBUeM COXpaHeHUs YacToThbl.

TpaHcgopMaTopbl NONYYUIN LUMPOKOE pacnpoCcTpaHeHWe npu nepegaye
3NEKTPUYECKOW SHEPTUM Ha GOrbLUNE PACCTOSHUS U AN pacrnpeneneHns 3Heprum
mMexay ee notpebutensmu. TpaHcgopmaTopbl, UCMOMNb3yeMble B CUCTEME
aneKTpocHabxeHVsa aAna obecrnedyeHns aNeKTPOIHEPren OCHOBHBIX NOTpebuTenen,
Ha3blBaOTCS CUIOBLIMU.

TpaHcdhopmaTop COCTOMT M3 3aMKHYTOro heppOMarHMTHOrO cepaeyvHmka —
marHutonpoBoga 1 (puc.5.1), Ha KOTOpoM pa3meLLeHbl ABE 0OMOTKM: nepBuyHas 1, K
KOTOpOW noaBoasT HanpshkeHne Ui OT UCTOYHMKA NMUTaHNSA, N BTOPUYHAs 2, K KOTOPOK
noaknoyatoT notTpebutenen Ha HanpsbkeHne Uz. Hayana o6mMoTkm 06bl4HO 0603HavalT
A 1 a, KoHubl X 1 X.

MpuHUMn genctema TpaHcopmaTopa OCHOBAH Ha ABNEHUN 3NEKTPOMarHMTHON
nHaykumn. MNMop gencremem nepemMeHHoro HanpsbkeHnsa Ui no BuTkam nepBuYHON
0OMOTKM NpoTeKaeT NepeMeHHbIN TOK |1, Co3aatoLLnA NEPEMEHHYI0 HAMarHUYMBaIOLLYHO
cuny F1 = lawi, KOTOpas, B CBOK o4epeb, co3aaeT nepeMeHHbI OCHOBHOW MarHUTHbLIN
NoTOoK @, 3aMblKatoLLMIA MO CTarlbHOMY MarHMTONPOBOAY. 3aMblKasCb, MarHUTHbINA NOTOK
® okasblBaeTCs cuenneHHbIM Kak C NepBUYHON, Tak U C BTOPUYHOM OBMOTKaMun n
HaBOAMT B 06enx 06MOTKax aNeKkTpoaBUXKYLLME CUNbI.

Takum obpasom, Npu NOAKMNIOYEHUN NEPBUYHON OOMOTKM TpaHcdopmaTopa K UCTOYHUKY
NnepeMeHHOro Toka Ha 3aKuMax BTOPUYHON 0OMOTKM nHayumnpyeTtca nepeMmeHHaa 34C
E2, BTOpu4yHaa obMOTKa CTAHOBUTCS UCTOYHUKOM NUTAHUS U K HEW MOXHO
NPUCOEONHUTD KaKoW-NMBO 3neKTPONpPUEMHUK.

Me
H BTOPHYHOH 0OMOTOK.

/Uv

[r [

X p L..-—;—- - X 1
TR

Puc. 1.1. Tpaguueckue 0603nauenus mpancdopmamopa

Takum 006pa3oM, NIpH [MOJKTIOUECHHH TepBUYHOM oﬁ\mﬂx:'
TO-
1panc¢opua-ropa K MCTOYHUKY MEPEMEHHOI0 TOKa Ha 3aKHUMaxX B’

~ATA 0 oranddHAT

Puc. 1. Npaduyeckne o6o3HauveHus TpaHcopmartopa

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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OnbIT XONOCTOro xoAa TpaHcdopMaTopa — 3TO TaKoW pexxum paboTsl
TpaHcdopmaTtopa, Npy KOTOPOM K NepBoi 0OMOTKe NoABeAEHO HOMUHArbHOe
HanpsbkeHne U1H, a BTopuYHasi oGMoTKa pa3oMKHyTa.

PaboTta TpaHcdopmaTopa nog Harpy3kon — oLeHMBaOT KO3ULMEHTOM Harpyskm B u
onpeaenstoT Kak OTHOLIEHNE TOKOB

I,
B 2

B '{2:-:.

BaxkHenLwen xapakTtepucTukon TpaHcopmaTopa ABNSETCA ero BHELLHASA
XapakrepucTtuka. 97o 3aBucumocTb Uz = f(B) npu Ui=U1=const, fi=const. BHelwlHne
XapakTepuUCTUKM TpaHcdopMaTopa 3aBUCAT OT XapakTepa Harpysku.

OnbIT KOPOTKOrO 3aMblkaHus. [Nst NpoBeAeHNs OnbiTa BTOPUYHYHO OOMOTKY 3aMblKatoT
HAKOPOTKO MPY NEPBUYHOM HaMpPSKEHUMU, NOHMKEHHBIM PErYNATOPOM HanpsiKeHust 4o
TakoW BENUYMHbI, NPY KOTOPOW TOKN B 0OMOTKax OyayT paBHbl HOMUHATNbHLIM, T. €.
nacnopTHbIM: l1=l14; 12=l2u.

HanpsixeHne Uik, Npy KOTOPOM NPOBOAUTCS OMbIT KOPOTKOrO 3aMblkaHuWs, Ha3blBaeTCs
abCoNOTHBLIM HaMNPsPKEHMEM KOPOTKOrO 3aMblKaHUSI.

MpakTu4yeckas 4yactb

1. OnbIT XonocToro xoga

v m u
P
5 ‘ 5
! 3
1_49 Qi | & o
S| | ot

Puc. 2. Cxema onbiTa XonocToro xoga ogHodasHoro TpaHcopmaTopa

Tabnuua 5.1

Ui, B 230 200 170 140 110 80 50 20

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Uz, B 133 115598 81 64 46 28,8 11,8
lo, MA 49 285 20 15 11 8 5 2
Po, BT 2 15 1 0,7505 0,250,1 0,02
Qo,BT 12 6 35 2 1,125 0,5 0,2 0,03

cos ¢o 0,16 0,24

0,27 0,35 0,41 0,44 0,45 0,55

Pac4eT 3HayeHna KoappuumeHTa MOLLHOCTMU:

Py
COS@y = ————
—
Ip 2 .
[Py” + @y
\
COSPy = =—=— —= 0,16
Yo T T Ui '
15 15 -
COSPy = ———= = = 0,247
y L55+6% va8.25
1 1 .
COSQE, = = =027
Po J+35%  I3.25 el
0,75 0,75 -
cosp, = ————= —= 0,35
Po Jo755 527 YEEE =
05 05 .
cos == —= 0,415
Po JOE5+1,125%  WIEZ e
0.25 0,25
CosPy, = ———— = — = 0,44,
Po Jozst 40,57 032 e
0.1 0,1
cosp, = —————= —— = 0,45;
Po Je1®+0,2® 008 e
0,02 0,02
cos@, = = = 0,55.

,0.02% +0,03%

+/0,0013

2. OnbIT KOPOTKOrO 3aMblKaHuUs

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Puc. 5.3. Cxema onbITa KOPOTKOro 3amMblKaHUA 0gHOGa3Horo TpaHcdopmaTopa

Tabnuua 5.2

Ik, A 0,050,1 0,15 0,20 0,25 0,30 0,35 0,40

U B 1,83 3,68 5,48 7,25 9,09 10,93 12,7 14,56

PK,BTr 0,1 04 09 15 24 3,3754)5 5,875

3. Pabota ogHodasHoro TpaHcgopmaTopa ¢ Harpyskom

Puc. 3. Cxema akcnepnmeHTanbHOM yCTaHOBKM ANs UCCreaoBaHus paboTbl
OpaHodasHoro TpaHcopmaTtopa nog Harpy3kom

Tabnuuya 5.3

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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B N3amepeHo BbluncneHo
lh 2 U2 P1 coso1 P2 3 AU2
A A B Bt - Br % %
0 0,092 0 132 15 0,72 0 0 0,75
0,25 0,123 0,15 131,5 24 0,89 19,7 82 1,13
0,5 0,209 0,3 129 45 0,98 38,786 3
0,75 0,29 0,45 127,5 68 1,06 57,4 84,4 4,14
1,0 0,38 0,6 125,5 90 1,07 75,3 83,6 5,64
Lo, = 22 =20 _geap —hen_ 80 _ggp
U1=220B; U20=133B; Uzsowe 133 - Uzgore 133
Pacuer:
_ Py _ Py
cosg, === U, 1,
cos@, = "*'D.-l;uaﬂ =0,72%
cosg, = ""[:--::1"3 = 0,89
cos@, = "“Df}:"l}'} = 0,955
cos@, = MDE_BWE = 1,065
cos@, = % = 1,07

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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P,=0U,"1, cosg,

P,=132-0-1= 0BT
P,=1315-015-1= 19,7 Br;
P,=129-0,3-1= 38,7 Br;
P, =127,5-045-1= 57,4 Br;
P,=1255-06-1= 753 BT.

— P 000 =22"2 100y
n = Pl (1 Pl 0

?;r=%- 100 =0 %;
19,7

n== 100 = 82 o;
n="=2-100 = 86 %;
n= % 100 = 84,4 U;
n= % 100 = 83,6 %.
U,y — U,
AU, =2 2.100%
) Uy

AU, = ==—=-100 = 0,75 %;
AU, = ==-2-100 = 1,13 %;

_ 133-129 _ ]
AU, = =—=-100 = 3 %;
AU, = 22100 = 4,14 %;
AU, = 22222 100 = 5,64 %,

133

BbiBOA: 03HAKOMUITUCL C YCTPONCTBOM M NPUHLMNOM OENCTBUS 0gHO(a3HOro
TpaHcdopmaTopa. OnbITHLIM NyTEM UccnegoBanu paboTty TpaHcdopmaTopa Ha
XOFI0CTOM X0A4y, NPY KOPOTKOM 3aMblkaHUW 1 No4 Harpyskon. Noctpounu paboune
XapaKkTepPUCTUKN.

NabopaTopHoe 3aHATMEe Ne 16
C6opka un HacTpoMKa NpocTenLlero paguonpué MH1MKa

Llenb: ocBOWUTL NPUMHLMIMBI PagVUOCBA3U U CXeMy MpocTenLero pagnonpuéMHuKa.

O6opyaoBaHue. 1. KaTywka koHTypHas. 2. KoHgeHcaTop nepemMeHHOn éMKoCTH. 3.
Avopa nonynposogHukoBbin [12. 4. TenedoH ronosHon T. 5. KoHaeHcaTop NOCTOSAHHON

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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émkocTtn ¢1000 nd. 6. [NpoBoaa coeanHUTENbHbIE, NNaHKKU. 7. [poBoAa ANs aHTEHHbI.
A n 3azemnenus 3. 8. MoHTa)xxHasi 4OCKa, KOHTaKTbl ANs TenedgoHa, BUHTHI, LWanbbl.

Teopus

Pa,EI,VIOI'IpVIéMHVIKOM Ha3bIiBakOT yCTpOVICTBO, nossosdwwiee nNnpuHnMaTb
BbICOKO4YaCTOTHbIE MOAYITMPOBaAHHbIE KonebaHus.

CyI.LI,HOCTb pa,u,monpméma 3aKrno4aeTcd B criegyrolem.

PaavoBonHsbl, nanyvyaemsble nepefaroimmm pagnoctaHunamm, MHAYLMPYIOT B aHTEHHE
NPUEMHMNKa BbICOKOYACTOTHbIE TOKW, KOTOPbIE MNOCTYNalT B KonebaTesibHbIA KOHTYP.
KonebaTtenbHbIi KOHTYP BblenseT konebaHuns nuwb TOW pagnocTaHuuK, YactoTa
KOTOpOW coBnagaeT C YacToTon konebaHui npuémHoro konebaTtenbHOro KoHTypa. Mpu
9TOM HacTynaeT 3NeKTPUYECKUA PEe30HAHC — CONPOTUBIIEHNE KOHTYpa YMEHbLUIAeTCs, a
NPUHATBIN ANEKTPUYECKNIA CUrHan ycunueaeTcs.

HacTpolika B pe3oHaHC gocturaeTcst 06blMHO MBMEHEHMEM EMKOCTN NPUEMHOIO
konebaTenbHOro KOHTypa KOHAeHCAaTOPOM NepemMeHHon EéMKocTU. MoaynmpoBaHHble
konebaHus, NpuHATbIE KorebaTenbHbIM KOHTYPOM NPUEMHMKA C NMOMOLLIbIO AeTekTopa,
npeobpasyoTcs B NyNbCUPYIOLLNA TOK OQHOrO HanpasfeHus, aMmninTyabl KOTOPOro
N3MEHSIIOTCS CO 3BYKOBOW YacTOWN.

Ecnn K ronoBHbIM HaylwHWKaM (TenedoHy) unn guHaMmunky napannenbHO NpUcoeauHUTb
BGOKMPOBOYHbLIN KOHAEHCATOP, TO NYNbCUPYIOLWNIN TOK BbICOKOW YacTOTbl MOMAET Yepes
KOHOEeHcaTop, a TOK HU3KOW YacToThl (3BYKOBOW) MOMAET Yepes KaTyLKy TenedoHa; ero
mMembpaHa npuaéT B konebaTtenbHOe ABMKEHME CO 3BYKOBOW YaCTOTOM NepeaaroLlen
CTaHuuW.

MpocTenwmnm n3 paguonpuUEMHNKOB He TpebyeT Ans paboTbl ANIEKTPUYECKON IHEPTUK:
OH paboTaeT TONMbKO 3a CYET SHEPTUN NPUHATOrO CUrHana, No3ToOMy NO3BONSAET NPUHATL
n npocnywaTb 6rvxanwme MoLLHbIE paguocTaHUUKn onpeaenéHHoro agnanasoHa
YacToT.

UcTopus

"NoBopuT Mockea!" — ¢ Takoro no3bIBHOro eXegHEeBHO HauYnHana aup ogHa n3 camblx
3aceKpeYeHHbIX pagmocTaHumi B rogbl Benvkon OTevecTtBeHHON BOMHbI — PB-1 nmexun
KOMMYHUCTMYECKOro MHTepHauuoHana, Hemubl npubnmkanucek kK Mockse, 66110
NPUHATO pelleHne 3BakynposaTtb paguoctaHuuio PB-1 nmeHn KomuHtepHa u3
nogMockoBHoOro HornmHcka B Yooy. BelwaHne aHTMdancTCkux nporpamm Benocb Ha 18
€BPOnencKnx A3blkax, a aPUPHLIN CUrHAN TPaHCNMPOBArCA Ha BCKO OKKYNMUPOBAHHYHO
EBpony n Amepuky.

1200 ycbmmckmx oOpoBOMbLEB 3a CYTKN B YCINOBUAX NOBbLILLEHHOW CEKPETHOCTH
nponoxunu B Yde cneumanbHbin Kabenb NpoTSKEHHOCTbIO 6onee 6 KUNOMeTpPOoB,
COEVHUBLUNIA PaanoCTYaMIO B LLEHTPE ropoga ¢ MOLLHbIM NepeaaTynKkomMm,
NOCTPOEHHbIM 3a ropoaom. CekpeTHOCTb 06bekTa Obina coxpaHeHa, 406POBOSbLbI
Aymanu, 4To KonawT TpaHLwer Ans o6bl4HON TenedOHHON NTMHUMN.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx




MO-09 02 07-00A.11.113 KMPK BrAP® ®I'60Y BO «KI'TY»

DOU3NKA | C.39/65

Mo HOMMHaNbLHOM MOLLHOCTM CBOEN paanoBeLllaTensHon cetn PB-1 0o BOWHBI
3aHnMarna nepsoe Mecto B EBpone u coctaenana 500 kBT. lNepsoro maa 1942 ropa
paguocTaHums nposena NpobHoe BelaHne, a C UIHS BOLUa B HOPMaribHbIN PEXUM
COHO3HOro BellaHus.

[eTeKkTopHbIN NPUEMHUK

MoHTaxHas n npuHUUNnaribHasa cxembl ETEKTOPHOIO I'IpI/IéMHI/IKa and I'IpI/IéMa
paanoBelaTesibHbIX cTaHuun 6e3 NCTOYHUKA NUTaHUS

A
Y m
>t
5_! E C == DT
3_1_
PucyHok 1

MopsaaokK BbINONHEHUA paboThbl
1.Monb3yAck NpuHUMNUansHom cxemon puc.1, cobpaTb paguonpUEMHHUK.

2.MeponeHHO Bpawlasi pyyKky KoHAeHcaTopa nepeMeHHON EMKOCTU, HACTPOUTb
KonebaTtenbHbI KOHTYP B PE30HAHC C YacTOTOM MPUHUMAaEMOWN paguoCcTaHLumMn n
nocnywaTtb €€ nepegavy.

3.MNpoaemoHcTpmpoBaTtb paboTy NpMEMHMKA.

4.PasobpaTtb NPUEMHUIK.

Bonpocbl AnA 3akpenneHus TeopeTU4ecKoro matepuarna K npakTuieckomy
3aHATUIO:

1.KakoBO Ha3Ha4yeHne aHTEHHbI U 3a3eMneHnsa?

2.KakoBa ponb getektopa?

3.KakoBa hmamnyeckas CyLLHOCTb 3NEeKTPUYECKOro pe3oHaHca?
4.06bsACHUTE NPUHLMN OENCTBMSA COOpaHHOro BamMn pagnonpuémMHuka.

5.KakoBO COOTHOLIEHNE MexXay OSIMHON, YaCTOTOW U CKOPOCTbIO pacnpoCTpaHeHus
paguoBOIHbI?

6.Bblumcnutb AnnHy BorHbl «Pycckoro pagmo» n «Xut FM»

Cnucok nutepaTtypbl

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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1. B. ®. Imutpuesa Pusmka ana npodeccun un cneynanbHOCTEN TEXHUYECKOTO
npodpunsa M.: U Akagemna — 2016

2. P. A. loHaykoBa PykoBOoACTBO No NpoBeAeHMI0 nabopaTopHbIx paboT no umsnke
ans CrNoO M.: Beicwas wkona,2000

3. JlabopaTopHble paboTbl No hmsnke ¢ Bonpocammn n 3agaHnamm Tapacos O.M.

Na6opartopHoe 3aHATMEe Ne 17

MsmepeHMe nokKasaTtensd npesioMrieHnsa CcteKkna

Llens pabombi: HabnogeHe NpernoMneHnst cBeTa Ha rpaHule pasgena cpeq Bo3oyx —
CTEKNo, a Takke UW3MepeHue nokasaTens nperioMrneHnss cTekna C MOMOLLbHO

nrocKomnapannern bHOWM NMIACTUHBI.

ObopydosaHue: nnockonapanneneHas nractuHa, 4 6ynasBku, NUHENKa, TPaHCNoOPTUP,

nvcT Bymaru, kapaHaall, Kycok NoporsioHa.

Teopemuyeckasi Yacmb:

lMpenomneHne — 3TO U3MEHEHWEe HanpaBfeHnst pacnpoCcTpaHeHns cBeTa,
BO3HMKalOLLEe Ha rpaHuLe pasaena AByX Npo3payvHbiX Cpea Unu B Torule cpeapbl ¢
HenpepbIBHO N3MEHSIIOLLMMUNCS CBONCTBAMMN.

3aKkoH nNpenomMeHnst ceeTa rnacuT, YTo Nyd nagatroLLnii, Nnyd NPenoMIEeHHbIN 1
nepneHavKynsip, BOCCTaBEHHbIN B TOYKE NadeHUs fyyva K rpaHuue pasgena gByx cpej,
nexart B ogHou nnockoctn. OTHOLLEHME e CMHYCa yrna nageHus K CUHycy yrna
NpenomneHns ecTb BeNMYMHa NOCTOSIHHAs AN AaHHbIX ABYX Cpeq, He 3aBucsaLLas oT

yrna nageHusi.
sinag  n,

=Ty,

si11,|'_?_n_1

sina

?‘1:

siny

Puc. 1. OnpegeneHune nokasatens

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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sina — yron nageHus

siny — yron npenomneHus

Ha pucyHke — [OBe ropu3oOHTanbHble NUHUK: Manas W bonbwasa rpaHb
nnockonapannensHon nnactuHbl (CM. puc. 1).

B Touke O pacnonaraeTtcs nepsasi Oynaeka. Bropast 6ynaeka pacnonaraetcs B To4ke A.
HanpaBsneHnne AO — HanpaBreHre nagarLero ny4a.

HanpaBnenne ot ToukMm O [o OynaBku, pacrnofioXeHHOW Ha OOonbLUoW rpaHu, —
NpenoMIeHHbIN Nyu.

OTtmepum npu nomoLum nnuHenkn pacctosiHne OD = OA.

M3 Toukn A Ha nepneHAVKYnsap pasgena AByx cpef onyckaeM nepnenHaukynap. s Todkm
D Ha nepnenaukynap pasgena AByx cpef onyckaem neprneHavkynsp.

[1Ba TpeyronbHuKa — NPAMOYrosibHble. B HUX MOXHO onpeaensiTb CUHYC yrra nageHus u
CVHYC yrra nperioMneHus.

Mpw nomoLm nuHenkn namepsatoTcs pacctosHue AC n pacctosiHue DB.

sing = —
AO

_ DB
SNy = m

sina CA

n = - =
siny DB

Xo0 pabomei:

1. lMonoXxum Ha CTON KyCOK NOPOsioHa, YTobbl 6b1n10 yaobHee BOTKHYThL OynaBku.

2. HakpbiBaem noporsoH 6enbiM iuctom Gymarn.

3. Monoxum ceepxy nnockonapanesribHyt0 CTEKMSAHHYIO NITacTUHKY.

4. KapaHgawom o6BoaMm Manyo 1 60nbLUyo rpaHu.

5. lMepByto GynaBky BOTKHEM BO3Ne MEepBOW rpaHW, BTOPYH OynaBKy BOTKHEM Mop,
HEKOTOPbIM YrfOM K NEpPBOW.

6. Habniwopgas 3a pgByms 6ynaBkamm 4Yepe3 Oonbly rpaHb, Hangem TOYKY
pacnonoxeHus TpeTben bynasku, 4TOObI NepBas 1 BTOpas 3aropaxuBanu Apyr gpyra
(cm. puc. 2).

Puc. 2. lNnockonapannensHas nnactnuHa
7. OTMe4yaeM MeCTO pacnonoXeHns Bcex Tpex Gynasok.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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8. CHMmaem obopyaoBaHMe U CMOTPUM Ha MOSyYEHHbIN YepTeX.
9. Mpy NoMoOLLYM NIMHENKN n3mepsiem KaTeTbl (CM. puc. 3).

Puc. 3. OnpegeneHune nokasatens

CA =15 mm, DB =10 mm.
10. MNMpogenanTe AaHHbIN SKCNEPUMEHT eLle He MeHee ABYX pa3s, MeHss yron nageHus
ny4ya Ha nnacTuHKy, He 3abbiBasi 3aHOCUTbL BCE NOSTyYEHHbIE AaHHbIE B Tabnumuy.

Ne onbiTalCA, MmMDB, mm n

1 15 10 1,5

2
OTHOCKTENBHbIN NoKasaTenb MNpenoMmsneHns paBeH 1,5, 3TO 0O3Ha4aeT, YTO CKOPOCTb
cBeTa npu nepexone 13 Bosagyxa B CTEKIO yMeHbLUuaeTca B 1,5 pasa.

UtoObl nNpoBepUTb MONyYEHHbIE AaHHble, HEOOXOOUMO CpaBHUTbL UX C Tabnuuewn
nokasaTernen NpenomMneHns Ang pasnuyHbiX BeLecTB (CM. puc. 4).

{ Beuwecrso

Bopa (npu 20 °C)

Keapoeoe macno (npu 20 °C)
Cepoyrnepoa (npu 20 °C)
Jén

'KameHnHan conb

Keapu

Py6uH

Anma3s

PaanuyHble copTa cTekna

Puc. 4. Tabnuua nokasatenen npenomneHns

Mo nokasartento npenomMmneHna MOXHO onpeaernnTtb, Kakoe y Hac BeLWeCTBO.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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11. MNocne npogenaHHon paboTbl paccuynTanTe abCcositoTHbIE NOrPELLUHOCTU N3MEPEHUS
OTPE3KOB.
AOCO/TIOTHBIE TOrPeIHOCTI

I3MepeHIsl OTPe3KOB:
AAE = A AE + A AE
ADC = A,DC + A,DC
12. ﬂ,anee BbIHUCITUTE OTHOCUTESIbHYHO WU a6COJ'IlOTHy}O norpewHoCTM unuamepeHuna
nokKasarTtend rnperioMrieHnAa CTekra.
AGCoTIOTHAST 1 OTHOCHTE/ ILHASI
MOTPENIHOCTIH II3MepeHIIst
MOKA3ATe sl PeTOM/ICHIIST:
An  AAE n ADC
Ep=—=—r+—, n = g,n.
"oon AE DC "
13. CpaBHuTe pesynbTaTbl, MOfyYeHHble Mo dopMynam, W caenante BbIBOL O
3aBUCMMOCTU WM HE3aBUCMMOCTU TMOoKasaTtena npesioMneHdna oT yrna nageHud
CBETOBOIO Jy4ya.
Nynp — ANy <ny < nyyp + Ay
nznp - Anz < n, < n2np -+ An2

KonmposnbHbie eonpochbl:

1. OT 4ero 3aBUCUT NokKasaTenb NPeroMreHNs BeLlecTesa?

2. B yem 3akno4yaeTca siBeHNE NOSMHOro OTPaXXeHUs CBETa Ha rpaHuue pasgena aByX
cpen?

3. Banuwmnte dopmyny Anst BbIYUCIIEHNA CKOPOCTU CBETa B BELLECTBE C MokasaTenem
npenomMmneHus n.

[lononHuTenbHoe 3agaHue:

MonpobynTe, UCNONb3ysi CTEKNsIHHY MnacTuHKy, HabnopaTb SBMeHWe MNOSHOro
OTpaxeHusl. 3anuiumTe, Kak Bbl OCYLLIECTBSANM 3TOT KCNEPUMEHT.

NabopartopHoe 3aHATME Ne 18

OnpegeneHue rnaBHOro hoKyCHOro pacCTosiHust U ONTUYECKOU CUJSbl JINH3bI.

1. UENb PABOTbI:
Hay4MTbCS NPaKTUYECKM ONpeaensiTb U rpacduUYeckn CTPOUTb N306PaXKEHNS B
cobupatolLelt NMH3e, onpeaensTe POKYCHOE PacCTOSIHUE M OMTUYECKYH CUMY NUH3bI.

2. TEOPUA:
(MaBHbIM (POKYCHbIM PacCTOAHUEM FTIMH3bl Ha3blBAETCA PACcCTOAHME OT OMTUYECKOro

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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UeHTpa JIMH3bl 40 €€ MaBHOoro (*)OKyca. OnTuyeckaa cvna nuH3bl D ecTb BENUYKNHA,

obpaTtHas OKyCHOMY PacCTOSIHMIO:

D_1
~F

OnTnyeckas cuna xapakTepuayeT NpenoMssoLLyo CNOCOBHOCTb NMH3bI U BbipaXkaeTcs
B AnonTtpusax. 3a 1 gnTp NpMHATa ONTUYECKas cuna fNnH3bl, OKYCHOE pacCcTosHMe
KOTOopow paBHO 1M. OnTuyeckas cuna BOrHyTbIX NIMH3 OTpULLATENbHA.

"nmaBHOe hoKyCcHOe paccTosiHue F, paccTosiHMe OT ONTUYECKOro LieHTpa JIMH3bI 4O
npeameTa d n o ero nsobpaxexus f ceazaHbl HopMynomn:

—=—4 -

F d f
"maBHOE Q)OKyCHOG pacctodHne n oNTUYECKyr CUIy JNIMH3bl MOXXHO onpeaesrninTb
OMbITHbIM NyTEM.

3. O6OPYONOBAHMUE:

- ABOSIKOBbINYKI1as NIMH3a;

- ANeKTpuyeckasa namnoyka (Mnu ceeya);
- 3KpaH;

- NUHewnKa.

4. NOPAAOK BbIMOJIHEHUA PABOTDI

1. Pacnonoxus fiMH3y Mexay OKHOM U 3KpaHOM, NOfy4ynTe Ha aKpaHe peskoe
n3obpaxeHune Kakoro-nnbo yaaneHHoro npegmMeTa (34aHnsa 3a OKHOM, AepeBa uUnu, B
KpanHeM criydae, OkHa kabuHeTa, U Haxoasiemncsa Kak MOXHO garblue oT Bac
OCBETUTENbHON Namnbl).

2. \3amepbTe paccTodHMe OT SIMH3bl 40 NOTy4EeHHOro n3obpaxeHusi. 3To U eCcTb
(NpnbnuanTenbHO) OKYCHOEe paccTosiHue F nuH3bl. Boipasnte nonyyeHHbIn pesynbtaT
B CaHTUMeETpax U MeTpax.

3. Paccuutante ontmnyeckyto cuny D nnH3bl. B kaknx eanHnuax oHa namepsietca?

4. 3axrnte cedy. [loMeCcTMB NNH3Y Ha cepeauHe CTona, PacnosiokNTe CBeYy Ha TakoM
paccTosiHun d OT Hee, KoTopoe npeBbiwano 6bl hokycHoe 6onee yem B 2 pasa (d>2F).
Mepemeluas akpaH, NnosyymMTe Ha HeM peskoe nsobpaxeHue nnameHu ceseyn. iamepbTe
paccTosiHue f oT NMH3bI A0 n3obpaxeHus.

5. PacnonoxuTte cBevy Ha Takom paccTtosiHum d oT NnMH3bI, YToObl F<d<2F. CHoBa
noslyymTe Ha aKpaHe peskoe n3obpakeHue nnameHu ceeyn. Nepemelyasn aKkpaH,
nony4nTe Ha HeM peskoe nsobpaxkeHne nnameHun. iamepbTte HoBoe paccTosiHue f ot
NWH3bI A0 1306paxeHus.

6. 3anonHute Tabnuuy.

Ne F,m d, m f,m XapakTtep nsobpaxeHus anTp

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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7. Paccuutatb onTnU4eCKyto cuny Dwu (*)OKyCHOG pacctosaHue F ona kaxagoro onbiTa.

8. ABcontoTHyo norpelHocTb AD namepeHnss onTM4eCKom Cunbl NINH3bI BbIYUCUTD
ap=24. 4

no popmyne: d° , rae Ad n Af abcontoTHble NorpeLHocT namepexns d

n f. 311 norpewHoctn coctasnaT Ad=Af=1,5 mm. (0,5 mm npu onpepeneHmum

NOMNOXEHNA cnupanu namMnoyky U NITOCKOCTU 3KpaHa 1 1 MM nNpw onpeaeneHnn

ONTUYECKOro LIEHTPA JIMH3bI.

9. OTBeT 3anunTe B BUAE MHTEpBana
D1—AD1<D<D1+AD1
D2—AD2<D<D2+AD:>
D3—AD3<D<D3+ADs3

10. MoxHO onpeaenuTb NOrpeLwHoOCTb APYrMM Crnocobom.

HanTtu cpegHee apudpmeTnyeckoe s3HayeHne Dep.
3aTeM BbIYUCINTDL CPEOHIO apudmMeTnyeckyto norpelHocTb ADcp NO dhopmyrne

AD, =‘D1_D¢+‘D2;D¢+‘D3_D¢‘

Hantn oTHocuTenbHyto norpelHocTb €p=ADc¢p - 100%/Dcp.
Hantn cpegHee 3HadYeHne hoKyCHOro pacCTosaHUSA NMH3bI: Fcp=1/Dcp

Tak Kak OTHOCUTENbHas NOrPELLHOCTb ONTUYECKOW CUMbl NIMH3bI paBHAa
OTHOCMUTENbHOWN NOrpeLlHOCTN onpeaeneHns oKyCHOro paccTosIHUA: €p = €F, TO
abcontoTHaga norpelHocTb AF= Fepr €0/100%.

OkoH4aTenbHO D=DcpxADcp

KOHTPOIJIbHbIE BOMPOCbI

1. U3ameHuTCs nn n3obpaxkeHne npegmeTa Ha aKpaHe, ecnv NOMOBUHY FNH3bI 3aKPbITb
CBeTOHenpoHuuaemon bymaromn?

2. Onpenenntb rnaBHOE POKYCHOE pacCTOSAHME NIMH3, ONTUYECKast Curia KOTOPbIX paBHa
13.3 1 16.6 gnTp.

3. '[me OTHOCUTENBbHO NNH3bI creagyeT NOMEeCTUTb NpeaMeT, YTOObl NOMY4YNNOCh MHUMOE
n3obpaxeHne?

4. OnpegnenuTb (POKyCHOE pacCTOAHMNE JIMH3bI, ECIIN PaanycCbl KPUBU3HBI €€
NOBEPXHOCTEN paBHbl 4 CM 1 6 CM, a KO3(PPULNEHT NPENIoOMIIEHUs MaTepuana NMH3bl —

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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1,5.

5. MNpeameT yaaneH oT ONTUYECKOro LeHTpa cobupatoLen nuHabl Ha 40 cM. Ha akpaHe
Nony4nnocb AeNCTBUTENbHOE, paBHOe n3obpaxeHne npeameTa. Yemy paBHbl rnaBHoe
dOoKyCHOEe pacCTosdHMEe U ONTU4eckasi cuna NnH3bl?

Paspen 3. Tema 3.3 CBeToBble BOJIHbI. BoniHoBas onTumka.

Na6opartopHoe 3aHATME Ne19
U3yyeHune andpakumm n nHtepepeHUnmn ceeTa.

Uenb: HabniogeHne MHTepd)epeHLl,Vll/l n LlVI(*)paKLI,I/II/I cBeTa n uccriegosaHume.

McxoaHble AaHHble U MaTepuanbl: kKapkac NPOBOJSIOYHbIN, COCy C PaCTBOPOM MbINa,
namMna HakanvMBaHus Ha NOACTaBKe, CTEeKNsAHHbIE NnacTuHbl, CL auck, pamka c
BbIPE30M B KOTOPOM HaTsiHyTa npososioka (0,2MM) kanpoHoBasi TKaHb.

Kpatkasa aHHoTauus.

UHTepcepeHUMs - CrOoXeHMe KorepeHTHbIX BOSH, BCreACTBME KOTOPOro HabnoaaeTcs
yCToMYMBas BO BPEMEHU KapTMHA YCUMNEHNSA U ocriabnenuns pesynbTupyrowmx
konebaHuin B pa3nuyHbIX TOYKax NPocTpaHcTBa. PedynbTaT uHTEpdepeHummn (ycuneHme
nnu ocnabnexHune) 3aBUCUT OT yrna NageHns cBeTa Ha NMeHKyY, ee TOMWMHbI U OSTHbI
BOJSTHbI. [N Nony4YeHns ycTondnson MHTepdepeHLMOHHON KapTUHBI BOSMHbI JOSMKHbI
NMEeTb OOQNHAKOBYHO ANNHY N NOCTOSHHYIO pa3HOCTb ¢has.

Oudppakuums - ornbaHune BoniHamu npenaTcTeui. Audpakumsa npucywia nobomy
BOJTHOBOMY MPOLECCY B TOM Xe Mepe, Kak U nHtepdepeHumns. dudpakuma npossnaeTcs
0COBEeHHO OTYETNMBO B Cnyyasx, Koraa pasMmepbl NPensTCTBUN MeHbLUE ASMHbI BOSHbI
NN CPaBHUMbI C HEN.

CopgepxxaHue M NOpPALOK BbINONMHEHUSA paboTbl:

1. O3HakoMmuTbCA ¢ Nnpubopamn n obopyaoBaHUEM.

2. [Norpy3nTb NPOBOMOYHLIN Kapkac B COCY, C MblfTIbHbIM pacTBOpoM (4N 6ornbLien
NPOYHOCTU NAEHKM B pacTBOp [00aBNAOT HECKOMBbKO Kanesb rvuepuHa).

3. N3Bneyb n3 pacteopa NpoBOSOYHbIN Kapkac Tak, YToObl ero 0TBepCcTUe okasanocb
3aTAHYTbIM MbISIbHOW MNIEHKON.

4. PaccmaTtpuBaTbh NSIEHKY B OTPaXEHHOM CBeTe.

5.MpoHabntogaTe MHTEPMEPEHUNOHHYIO KApTUHY B BUAE LBETHbLIX MOSOC.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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6. 3apucoBaTb ee B TeTpaipb.
7. Monyuntb MHTEPdEPEHLMOHHYIO KapTUHY OT ABYX CXaTbIX CTEKMSHHbIX NIIACTUHOK.

2 cnoco6: CTekNsAHHbIE NIACTUHKU(2LWWIT) YACTO NpoTepeTh, CIOXUTL BMECTE N CKaTb
nanbuamu.

B pesynbtaTe aTtoro obpasyeTtcs npocrnonka Bo3gyxa pasHoun TOSMLWMHBI, T.€. BO3HUKAOT
BO3YLUHbIE KMNHBbA pa3nnyHon oopMbl, JatoLmne KapTUHY NHTepdepeHumn. Ecnn
paccMaTtpuBaTth NIIACTUHKN B OTPaXXEHHOM CBETEe, TO Ha TEMHOM (POHE, B HEKOTOPbIX
MecTax HabngarTcs ApKkne, pagyKHble, KonbLeobpasHble Nnn 3amkHyTble
HenpasuITbHON POPMbI KOSbLia UITU MOMOCKMU.

Onucatb UHTEphEePEHLMOHHYIO KAapTUHY, HAabMAAaeMYH0 OT ABYX CXKaTbIX CTEKMSHHbIX
NNacTUHOK.

Ha6nopgeHne audpakumm ceera:

1. PamMKy C HUTbIO PacnonoXmuTb Ha OOHE ropsLen namnol.

2. Ypanasa n npubnukasa pamky K rnasy, nonyydntb AMPakuNOHHYHO KapTUHY.
3. Onncatb, 4YTO Npw aTOM Habnogann?

4. MNMpoHabniogatb ANPaKLNOHHY KapTUHY C MOMOLLbIO KAnNpPOHOBOW TKaHM.

BbiBoabl no paboTe.

KoHTpoOnbHbIe BONPOCHI:

1. Kakvne BOMHbI ABNAOTCA KOrepeHTHbIMU?

2. B kakux cniyyasx BoSiHbI cknagbiBaotca?

3. Yto Takoe nHtepdepeHums, andpakumna?

4. B kakoM crny4Yae MOXXHO HabngaTb Konbua HetoToHa?

5. Kakvne cBoncTBa cBeTa 4OKa3blBalOT ABNEHUS MHTepdepeHumnn n audpakummn?

Ucnonb3yemasn nutepatypa: C.B.CtenaHoB. JlabopaTopHble paboTbl (cTp43-45).
r.A.Mskuwes,
B.B. byxoBues (Il 4.cTp.189,197-198).

Na6opartopHoe 3aHATME Ne20

OnpepeneHne ANVHbI CBETOBOMW BOJTHbI NPY NOMOLLM AN PAKLMOHHOWN peLueTKU

Llenb pabomel: n3ydeHue ABNeHUa OudpakuumM cBeTa U UCMonb3oBaHWe 3TOro
ABMNEeHNs AN onpeaeneHns ANnHbI CBETOBOM BOSMHbI B Pa3nuYHbIX YacTAX BUAUMOrO
crnekTpa.

I'Ipu6opbl u npUHadne»(Hocmu: AnppakunoHHas peLLIéTKa; nnocKasa LwKala co
wienbio 1 namna HakanmBaHmMA C MaToBbIM 3KPaHOM, preI'IJ'IéHHbIe Ha ONTMYeCKOMN
CKamMbe; MUNNMMEeTPOoBadA NUHeNnkKa.

1. TEOPUA METOOA

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Andpakumen BonH Ha3biBaeTcst ormbaHne BonHamu npensatcTeui. MNog
NPensaTCTBUAMM NOHUMAKOTCSA pasfnNyHble HEO4HOPOLAHOCTU, KOTOPbIE BOSIHbI, B
4YaCTHOCTM, CBETOBbIE, MOTYT OrnMbaTth, OTKIOHASICb OT NPAMOSIMHENHOO
pacnpocTpaHeHus 1 3axoas B o6nactb reoMeTpudeckon TeHn. Aundpakumns
HabnogaeTcs Takke, Koraa BOMHbl NPOXOAAT Yepes 0TBepcTusl, ormbasa nx kpasi.
Andopakumns 3amMeTHO BblpaXkeHa, ecriv pasMmepbl NPEnsaTCTBUM UM OTBEPCTUIN Nopsiaka
ANWHBI BOSTHbI, @ Takke Ha 60NbLINX PAaCCTOAHMAX OT HUX MO CPABHEHUIO C UX
pasmepamu.

[Ovdpakumns ceeTa HaxoauT NpakTu4yeckoe NnpuMeHeHne B AUpakuMOHHbIX
peLéTtkax. AudpakunoHHON PELLETKON Ha3blBalOT BCHAKYIO MEPUOANYECKYIO CTPYKTYPY,
BIUSIIOLLYIO Ha pacnpoCcTpaHeHne BOMH TOW uUiv nHou npupogsbl. lNpoctenias
onTuyeckasl AnppakunoHHas peléTka npeacrasngeT cobon psag oaNHaKOBbIX
napannesnibHbIX OYeHb Y3KMX LWenen, pasaenéHHbIX OQUHaAKOBbIMU HENPO3paYHbIMU
nonocamu. Kpome Takmx Npo3padHblX peLLETOK CYLLECTBYIOT Takke oTpaxaTesbHble
ANPPaKLMOHHbIE PELLETKN, B KOTOPbIX CBET OTpaXaeTca OT naparnnenbHbIX
HepoBHOCTeN. [Mpo3payHble ANpPakUNOHHbIE PELLETKN ODbIYHO NpeaCcTaBnAT cobon
CTEKIISHHYIO MMNACTUHKY, HA KOTOPOW anmMasoM C MOMOLLbIO cneunanbHON AennuTeNnbHON
MaLUMHbI NPoYepYeHbl NONOCH! (LUTPUXK). DTN LUTPUXM ABASKOTCA NOYTU NOSTHOCTLIO
Henpo3payHbIMM NPOMEXYTKaMU MexXay HenoBpeXaEHHbIMU YacTAMU CTEKNAHHOM
NNACTUHKM — LWensaMn. Yncno Wwrpmuxos, NPUXOSALWNXCA Ha eOUHULY ONUHbI,
yKkasblBaeTcA Ha peluéTtke. Nepnogom (NOCToAHHON) pelléTkn d HasbiBaeTcs
CyMMapHas LUMpuHa OAHOro HENPO3payYHOro WTpMUxa Nc WUprUHa OAHON NPO3payHoOn
LLlenn, Kak nokasaHo Ha puc. 1, rae nogpasyMeBaeTCs, YTO LWTPUXU U NOMOCHI
pacnonoXeHbl NeprneHAMKYnsipHO NITOCKOCTU PUCYHKA.

M

Puc. 1. MNMpoxoxaeHune ceeTa Yyepes3 ANdpakuNOHHYO peLLeTKy

OP: J1 — cobupatowas nuH3a, 3 — 3kpaH ona HabnogeHnsa o pakumMoHHON KapTuHbl, M
— TOYKa cBeeHusi napannenbHbIX ny4Yen

Ecnu napgatowimin Ha peLeéTKy CBET COAEPXNUT BOMHbI Pa3fUYHbIX ASUH 1A, 2, 3, ...,
TO no dhopmyrne (2) MOXHO noacuYnTaTh AN KaXaon komMbmnHaumm K , onst KOTopbIX

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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6yayT HabnoaaTbCs rNaBHble MakCUMYMbl MHTEHCMBHOCTU CBETA.( CBOW 3HAYEHUS
yrna aundpakuum iun

Mpn k =0, T. e. B HanpaBneHnn, CTPOro NepneHaMKYNApHOM NIOCKOCTUN PELLETKN,
YyCUNUBAKTCA BOMHbI BCEX ASIMH. OTO TaK Ha3blBaeMbl CNEKTP HyNeBoro nopsiaka. [isa
3Haka, £k 0 coOTBETCTBYIOT ABYM cucTEMaM ANGPaKUNOHHbIX CNEKTPOB,
pacronoXXeHHbIX CUMMETPUYHO NO OTHOLLEHWUIO K CMEKTPY HYNeBOro nopsaka, cneea m
cnpasa ot Hero. [Npn k = 1 cnekTp HOCUT Ha3BaHWe CriekTpa NepBoro NopsiaKa,
npy k= 2 nonyyaeTcsa cnekTp BTOPOro nopsaka u T. A.

Ha TéMHOM hoHe MOXHO BUOETb CUCTEMY OTAENbHbBIX APKUX NIMHUI OL4HOrO LBETA,
N3 KOTOPbIX KaXkaas COOTBETCTBYET CBOEMY 3HaYeHuto A KapTuHa, Bo3HMKarowas Ha
9KpaHe B Crlydae MOHOXpPOMAaTUYEeCKOro CBeTa, T. €. CBeTa, Xapakrepmu3yemMoro 0gHon
onpenenéHHon ANNHON BOSHbI.

k=-2 k=-1k=0 k=1 k=

1 0

k=-2 k=-1k=0 k=1 k=2

I
()

Puc. 2. Bua kapTuHbl, Nony4aemMomn ¢ NOMOLLbI ANdPakuMOHHOM peLUeTKU:

a) cnyyam MoOHoxpomaTudeckoro ceeta, 6) cnyyan 6enoro ceeta HabnogaeTcs
HYNeBOM MaKCUMyM, SBIISOWNNCA LEHTPOM AUPPaKLMOHHON KaPTUHBI.

Mpu k =1 no obe CTOPOHbI OT HyNeBOro Makcumyma OyayT MaKkCUMyMbl
NepBoro nopsiaka: nNpy K=2 - MakcuMyMbl BTOPOro nopsiaka v Tak ganee.

[vdpakumoHHasl kKapTMHa MpeacTaBnseT CUCTEMY YepenyroLMXCsl CBETMbIX M
TEMHbIX MOMOC, PACMONOXKEHHbIX CUMMETPUYHO HymneBomy Makcumymy. [Mpu
OCBeLLEHMN OANGPAKLNOHHOW peLLeTKM HEMOHOXpoMaTUYEeCcKMM CBEeTOM (Hanpumep,
6enbiM) B hoKanbHOM MMOCKOCTM NIMH3bl BMECTO CBETMbIX MONoc 6yayT BUAOHbI
CNEKTPbl, pasgeneHHble TEMHbIMU MPOMEXYTKaMU.

Monb3ysck BblpaxeHnem (1) MOXHO onpenenuTb ASIMHY CBETOBOW BOSHbI.

OnucaHne yCcTaHOBKM U METOAA N3MEPEHNS.

B paHHom pabote c nomoliblo AMdPaKUMOHHOW peLLeTKN onpeaensdeTcs AnvHa
CBETOBbIX BOSTH, U3ny4yaeMbix 06bl4HON flamnon HakanueaHus. MNpubop ( puc. 3)

COCTOUT M3 AepeBsAHHOro 6pyca (1) NPsSIMOYronibHOro CEYEeHUs, Ha BepXHEW
CTOPOHE KOTOPOro HaHeceHa LWkKana ¢ MWUITIMMETPOBbLIMU NIUHUSIMNA.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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CnocobHoCTb AMPaKkUMOHHON PELIETKM pa3naraTtb CBET B CNEKTP UCMONb3YHT Ha
NpaKkTUKX O51s NONYyYeHUs U UccneaoBaHUs CNeKTPOB.

Llenbto gaHHom nabopaTtopHon paboTbl ABRASETCA onpeneneHne ArinHbl CBETOBbIX
BOJIH B pa3numyHbIX 06nactax cnekrpa npu nomoLum angpakumoHHom pewéTtkn. Cxema
YyCTaHOBKW NokasaHa Ha puc. 4. Ponb UCTOYHMKa CBETa UrpaeT NpsMoyrofibHoe
oTBepcTme (wenb) A B wkane Lk, ocBelaemoe namnon HakanmeaHmsa ¢ MaToBbIM
3KpaHom S. ma3 Habntogatensa I, Haxoasawmncsa c3agu andpakunoHHon pewéTtku OP,
HabnogaeT MHMMOE n3obpaxeHue LWenm B TeX HanpaBeHNsX, B KOTOPbIX CBETOBbIE
BOSHbI, MAYLWME OT PasfnyHbIX LWenen pelwéTky, B3anMHO YCUNNBAKOTCS, T. €. B
HanpaBfeHUsIX rMaBHbIX MaKCUMYMOB.

07

Puc. 4. Cxema nabopaTopHOM YCTaHOBKU

d ==k
Toraa Bmecto chopMynbl (2) 6yaem umets X , OTKyAa
d -
A= 4
k-x (19

2. NOPAOOK BbINOJNIHEHNA PABOTbI

1. YcTaHoBUTE, Kak NokasaHo Ha puc. 4, Lwkany ¢ OTBEPCTUEM A Ha OAMH KOHeL,
ONTUYECKOW CKaMbM BOM3KM OT NaMnbl HaKannBaHusa S, a ANPaAKLNOHHYIO PELUETKY —
Ha Opyron eé KoHel. Bknounte namny, nepen KOTOPOW HAaXOAUTCA MaTOBbI 3KPaH.

2. MNepenpuvras pewéTtky no ckambe, gobenTteck, 4TOObI KpacHas rpaHuUa NpPaBoro
cnekTpa nepsoro nopsaka (k = 1) coenana ¢ kaknm-nnbo uenbiM AeneHnem Ha LwKane
LWk; 3anuwmnTe ero 3HavyeHne y B Tabn. 1.

3. Ncnonb3ys nuHernky, namepbTe paccTosiHUe X AN 3TOro criydas n takke
3aHecuTe ero 3HaveHue B Tabn. 1.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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4. MpopenanTe Te Xe onepauun A4ns UoneToBOn rpaHULLbl NPaBoro crekTpa

NepBOro Nopsiaka v Ans cepeaunHbl 3eNEHOro y4acTka, pacnosioXeHHOro B CpeaHew

YyacTu cnekTpa (B ganbHenweM aTa cepeavHa 6yaeTt Ans KpaTkoCcTy Ha3bliBaTbCs
3€MEHON NMHMEN); 3HAYEHNS X U Y AN 3TUX CnyvaeB Takke 3aHecuTe B Tabn. 1.

5. AHanornyHble nsmMepeHus npogenanTte Ans neBoro cnekTpa nepsoro nopsaka
(k 1), 3aHOCS pe3ynbTaTbl M3MepeHuin B Tabn. 1.

YytuTe, 4TO AN NEBbIX cnekTpoB ntoboro nopsaka k < 0 u M cooTBETCTBYIOT

oTpuuatesribHble 3Ha4YeHnsAy.

6. Te »xe camble onepauuu npogenanTte Ansa KpacHon 1 ononeToBon rpaHn, 1 onsa
3€eNEHON JIMHUKN CNEKTPOB BTOPOro Nopsiaka; AaHHble USMEPEHUN 3aHECUTE B TY Xe

Tabnuuy.
Tabnuua 1

CnekTp namnbl A Al
k X,CM | Y, CM Ai, HM ( > A= <"‘>}»—i HM ( >
HaKanmBaHuUA HM , "M

1 30 2 667 49

KpacHast 1- | 27 2 741 25
716 25

rpaHuua 2 | 2715 | 4 741 25

2- | 28 4 714 1

1 43 2 465 17

duroneTosas 1- | 42 2 476 6
483 15

rpaHmua 2 | 39 4 513 30

2— | 42 4 476 6

1 39 2 513 40

3enéHas 1- | 36 2 556 3
553 20

NHUS 2 34 4 588 35

2- | 36 4 556 3

3. OBPABOTKA OlbITHbIX AAHHbIX

1. Mo copmyne (12) paccunTtanTe ANUHbLI BOSTH A OS5 BCeX NPOBeAEHHbIX N3MEPEHUI

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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(d = 0,01 cm). BHecuTe nx saHaveHus B Tabn. 1.

2. Hangnte cpegHune 3HayeHa OnnH BOSH { ) OTAenbHO ANA KpaCcHOW U (hnoneTosoun
rpaHuL, CNOLIHOMO CreKkTpa U n3y4aemMon 3eneHon NMHUK, a Takke cpegHue

apudmeTnyeckme owmoKkm @J") no oopmysiam A onpeneneHvs

14 1¢
(A _ ;Eli, (AX) ;gﬁli', (13)

rae n =4 — 4yucno U3MepEeHUin Ans KaXkaoro ydyacTtka crnektpa. 3aHecuTe

BEITUYUHbI < > " <M> B Tabn. 1.
4. KOHTPOJIbHbIE BOMNPOCHI

1. B 4ém cocTouT aiBneHme andpakumm n koraga gudpakums Hanbonee saameTHO
BblpaXkeHa?

2. YTo Takoe gndpakuMoHHas peLuéTka 1 ans Yyero nogobHble peLuéTkn
ncnonb3yTca?

3. UTto 0bbI4HO NpeacTaBnsieT coborn npo3padvHas anpakunmoHHasa peeTka?

4. KakoBO HasHa4eHue N1H3bI, MCNONb3yeMOWN BMECTE C ANPPaKLNOHHOMN PELLETKON?
YUTto cnyXut nuH3om B AaHHON paboTte?

5. Noyemy npu oceeLeHn 6enbIM CBETOM B LIEHTPANbHOW YacTu AnpakLMOHHON
KapTWHbI BO3HMKaeT benas nonoca?

6. [lanTte onpeaeneHune paspeLuaroLiernt CnocobHOCTM 1 YrnoBon ancnepcum
ANPaKLUNOHHON PELLETKM.

NabopartopHoe 3aHATME Ne21
OnpegeneHve uMnynbca U 3HepPrum penATUBUCTCKUX YacTtul (no dotorpadmsam
TPEKOB 3apsiXKeHHbIX YacTUL, B MarHUTHOM rnorne).

Uenb: npoBepbTe CBOU YMEHUA NPUMEHATL NOJTy4YE€HHbIE 3HAaHUA MNMPU peLleHnn 3anau.

Bocnonb3yntecb «MHCTPYKUMEN NO YTEHMIO TPEKOBY:

1. PasHas TonuimMHa TPEKoB YacTul, yKasbiBaeT Ha OTNINYME MX 3apsa0B UM CKOPOCTEN.
Tak Npu 0AMHAKOBBLIX CKOPOCTSX TPEK TOrLWe Y YacTuubl ¢ 60MbLLMM 3apsaoMm, Npu
OOWHAaKOBbIX 3apsilax OH TOSILLE Y YacTULbl C MEHbLLIEN CKOPOCTbIO.

2. N3 nocnegHero crieqyeT, YTO K KOHUY ABUXEHUS TPEK YacTuLbl CTAaHOBUTCS TorLe,
TaKk MOXXHO ONpefenuTb HanpaeneHe — OTKyAa M Kyaa ABuranach Yactuua.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx




MO-09 02 07-00A.11.113 KMPK BrAP® ®I'60Y BO «KI'TY»

DOU3NKA | C.53/65

3. Pa,u,wyc KPpUBU3HbI TpeKa 4YaCTuLbl 3aBUCUT OT €€ 3apAaaa, CKOPOCTU N MacCCbl, OH TEM
MeHblle, 4eM MeHbLLE MacCa U CKOPOCTb N YEM bonblue ee 3ap4da.

4. HanpaBneHme OBUWXEHNA MOXHO ornpenesintb 1 no ISMeHEHU0 paanyca KpuBu3Hbl —
B KOHLE ABWXEHNA OH YMEHbLUIAETCA, TaK KaK YMEeHbLUaeTCA U CKOPOCTb YaCTulbl.

1 sapuaHm

1. 'ge 6onbwe anvHa npobera U -yacTuupl: y NOBEPXHOCTN 3eMNN UNN B BEPXHUX
cnosix atmocdepbl?

2. Ha pucyHke 248 nokasaHbl Tpekn gByx YacTul, B kamepe BunbcoHa. KakoB 3Hak
3apsiga YacTtuu, ecrniv NMMHUN MarHUTHOW MHAYKUMKW NepneHanKYNApHbI NITOCKOCTU
yepTexa n ngyt ot Yntatens. OguHaKOBbI NI Macchl YacTu?

A N
| |

J
/

2 sapuaHm

1. Kakne nameHeHns moryt nponsonTtun B pabote cyetumka errepa (CMm. puc), ecnm
pe3ncTop conpoTmerneHnem Ri1 3ameHnTb gpyrum conpoTtueneHnem Rz < R1?

(=

—
-]

2. Ha pucyHke 247 nsobpaxeH Tpek afekTpoHa B kamepe BunbcoHa, nomeLeHHoM B

MarHuTHoe none. B kakom HanpaBneHuu ABUrancs aNeKTPOoH, ecn NUHUM MarHUTHOM
WHAOYKUMM NONS UAYT OT Hac.

Pasgen 6.Tema 6.2. AToMHas dm3suka.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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NabopaTtopHoe 3aHATME Ne22
Ha6nioaeHne cnekTpoB usnyyeHue

Lenb: npoHabntogate nuHenyvatble cnektpbl H n He aaTb XxapakTepuCcTuKy CnekTpoB.

UcxoaHble paHHble U MaTepuanbl: cnekTpasnbHble Tpyoku ¢ H n He, nctouHmk-
cnekTp 1, NCTOYHUK NUTAHUSA, WTATUB, COeANHUTESbHbIE NPOBOAA.

KpaTKaFI dHHOTaUMA:

B 06bl4HbIX YCNOBUSIX BELLECTBO B ra3006pa3HOM COCTOSIHUN ABMASIETCS M30NSITOPOM,
TaK Kak aTOMbl UM MOMEKYbI, ABMAIOTCA HenTpanbHbiMW. HO raz MOXHO caenaTtb
NPOBOAHMKOM MpK onpeaeneHHoM noHmaaTope. MNpoxoxaeHne Toka Yyepes ras
Ha3blBaeTCs ra3oBbiM paspsiAioM.

FBneHne NpoxoXaeHUs SNeKTPMYECKOro Toka Yepes ras, Habnogaemoe TONbKo Npu
YCITOBUWN KaKoro finbo BHeLLHEro BO34enCTBNA, Ha3blBaeTCA HECAMOCTOATENTbHbIM.
FBneHne NpoxoxaeHus Yepes rasd afIeKTPMYECKOro Toka, He 3aBUCSALLIErO OT AENCTBUM
BHELLUHUX MOHN3AaTOPOB, Ha3blBAETCA CAMOCTOSATENbHBIM Pa3psaoM.

B 3aBMCUMMOCTM OT CBOMCTB U COCTOSIHMI ra3a, XapakTepa v pacrnosfioXeHns
3NEeKTPOoAoB, a TakkKe OT NPUSIOXKEHHOIO K 9N1eKTPOAaM Harnps>KeHne BO3HUKAKT
pasnu4yHbie BUObl CAMOCTOSATENBbHOMO paspsaa B rasax

Mpn HN3KNX gaBneHusax (4ecAaTble N CoTblie 40NN MM. PT. CT.) B TpybKke Habnogaetca
Tnewowunn paspsa. MNMpn atom Bea Tpybka, 3a ucknoveHnem HebonbLIOro y4acTka
BO3Me Katoa, 3anosiHeHa 0QHOPOOHbIM cBeYeHreM. B 3aBncnmocTm oT rasa,
3anosnHsoLwero Tpybky, ceedeHne HabngaeTca uBeTHbIM. Takue rasopaspsgHble
TpybKM YacTo ncnonb3dyeTcs Ang oPopMIeHNa peknam.

CopepxaHue n NopsfoK BbINONTHEHUA paboThbl:

1. O3HakomuTbCA € Npubopamu n obopyaoBaHNEM.

2. MoakntounTb cnekTparnbHble TPYOKN K UCTOYHUKY NUTaHMUsS cnekTp-1.

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

4. HabnogaTtb NMHenyaTtble CNekTpbl BOAOPOAA, a 3aTeM renusi.

5. Onucatb uBeTa CNekTpoB BOAOPOAA 1 rennsa B CTPOron nocrneaoBaTenbHOCTU.
6. PaccmoTpeTb CnekTpbl CKBO3b rpaHu CTEKISIHHOW NNacTUHBbI.

7. 3apucoBaTb Hanbonee Apk1e NMHUM CNEKTPOB BOAOPOAA U renus.

8. [laTtb onpenenexHusi Bcex BUOOB CMEKTPOB

BbiBoabl no paborTe.

KoHTponbHbIe BONpoCHI:

1. YT0 Ha3bIBalOT ra3oBbIM pa3psaomM?

2. Kakne rasoBble pa3psabl Bbl 3HaeTe?

3. MNpwn Kaknx ycnosBmsax MOXHO HabnaaTb KOPOHHbIV pa3pan?
4. ['pe MOXHO HabngaTb UCKPOBOK pa3psa

5. MpuBeanTe npumMmepbl NPUMEHEHUI SNEKTPUYECKNX pa3psaoB?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Ucnonb3yemas nuteparypa:
r.A. Makuwes b.B. byxoBueB (I 4.cTp.331).

NabopaTtopHoe 3aHATME Ne23
UccnepoBaHue TpekoB YacTtuy (nNo rotoBbiM dpoTorpacusam).

UHTerpupyrowias uenb:

Mo 3aBepLieHnn pa6OTbI Ha y‘-le6HbIMI/I anemeHTaMmun Heob6xoanmMo YBUOETD,
KakKoe npaxktnvyeckoe 3Ha4yeHne nMmetoT 3HaHusA, Nnony4vYeHHble cerogHs.

3HaTb cnegyuimne norioXKeHn4:

o CyLLecTBYIOT YCTPOWCTBA, CrnyXaline Ans pernctpaumm anemMmeHTapHbIX

yacTuy,

o MpuHUMN aencTBUSA NPUBOPOB ANA PErMCTPaLMN YacTuL, — NpoLiecc
nepexofa CUCTeMbl B HOBOe, Gornee yCTOMYMBOE COCTOSIHME.
YMeTb: No Tpekam onpeaensTb U cpaBHMBATbL CKOPOCTb, AHEPIUIO, Maccy,
3apsAa aneMeHTapHbIX YacTuL, U UX OTHOLLEHNE.
B xode 3aHATUI yYNTbCS: OCYLLECTBNSATL CAMOKOHTPOSb, B3aUMOKOHTPONMb,

paboTtaTtb Ha JoBepun.

CoOTHOCUTb pe3ynbTaT cBOel paboTbl C MOCTABNEHHLIMU LIENSIMU.

lB BxoaHown KOHTpoOsb 2 B. BxoaHown KOHTpOsb
yacTuubl? YacTULBI?

2. |Kak HasblBaeTca cmna, ¢ KOTopomn 2. |Kak BrnimsieT MarHMTHOE norsie Ha
MarHuTHoe none gencTByeT Ha ABWXXEHME 3apsKeHHON YacTuupbl?
3apshkeHHyro Yactuuy? Kyga oHa
HanpasneHa?

3. |Kak HanTu pagmyc OKpy>KHOCTH, NO 3. |lpaBuno neson pyku Ans cunol
KOTOPOW OBMXETCS YacTuua B JlopeHua.

MarHuTHOM none?
4. |OneKkTpoH, ABUrasiCb CO CKOPOCTbHO 4. |ONeKkTpoH M NPOTOH, ABUrasiCb C

3,54 « 105m/c, nonagaeT B
O[HOPOAHOE MarHUTHoe rnore ¢
nHaykumen 2 < 10°Tn
nepneHAnKYNspHO NMHUSIM MarHUTHOW
NHOYKUUKW U NPOOOIDKaeT ABMraTbCs no
OKpYXHOCTK paguycom 10 cm.
Onpepgenute OTHOLWEHME 3apsaaa
3MeKTpoHa K ero macce.

O[NHAKOBbLIMW CKOPOCTAMM,
nornagaroT B OA4HOPOAHOEe
MarHuTHoe none
nepneHauKynsapHoO K IMHUAM
nuaykumn. CpaBHuTe paguychl
KpnBu3Hbl Re 1 Rp TpaekTopumn
OBWKEHUS 3NIEKTPOHAa M NPOTOHA

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Llenb: BbIACHUTb, YTO Ha3bIBaOT perncTpmpyroLnm |'|p|/|60p0M; Ha 4eM OCHOBaH
npuHUUN AencTeus I'Ipl/I60pOB Ona permctpaumm 4actuu

3HaTb OTBETHI Ha crneaywuine Borpochbl:

1. C KakMMn yCcTpoMCTBaMM, KOTOpbIe AatoT MHPOPMaLMO O COBLITUSX B MUKPOMUPE,
Mbl MO3HAKOMMMCSA?

2. YTo Takoe permctpupytowmii npudop?

3. Ha yem ocHOBaH NpUHLMN AENCTBUSA NPUOOPOB 4SS perucTpaumm Yyactmy?

4. Nopo6HO Yemy YCTPOWMCTBO, PErMCTPUPYIOLLIEE INTIEMEHTaPHbIE YacTuLbl?

5. 3anuwmnte onpegenexHune permctpupytoLero npubopa n ero NpMHUMN ENCTBUS.
6. HayepTtute Tabnuuy B TeTpagu 1 no mepe 3HakoMcTBa ¢ npubopamu 3anonHanTe
ee.

HanmeHoBaHne | CxematudHoe | MNpuHumn PesynbTtar
yCTpOWCTBa | n3obpaxeHne | 4encTBums | (4TO NO3BONSET
(npnbopa) ycTpouncTBa onpeaenuTb)

Llenb: N0O3HAaKOMUTLCA C YCTPONCTBOM M NPUHLIMNOM OENCTBUS cyHeTymnka [enrepa.

1. CamocTtoatenbHoO 3anonHuTe 1 CTpoky B Tabnuue, OTBETUB HA BONPOCHI Tabnuubl.
[nsa aToro npounTanTe Npo rasopaspsaHbli cHeTuurk [errepa. Mo pucyHky
paccMoTpUTE YCTPOMCTBO CYETYMKA.

2. Hangnte, Ha 4YeM OCHOBaHO fencTene npubopa, 4To perucTpupyet npnbop.

lMocne n3ydeHus matepmnana oTBeTbTe YCTHO Ha BOMPOCHI:

Moyemy He perncTpupytoTcs anbga-4acTmubl C NOMOLLBIO cHeTumKka [enrepa? Kakosa
POSib HAarpy304HOro conpoTuenexHnst R?

1 o e i}---1

Llenb: no3HakoMUTbLCA C yCTpOVICTBOM N NpuHUMNom nencTeuns KaMepbl BunbcoHa.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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1. CamocTOosTENbHO 3anonHUTE 2 CTPOKY B Tabnuvue, OTBETUB Ha BONPOCHI Tabnuupbl.
[nsa aTtoro npouyntamnTe o kamepe BunbcoHa.
Mo pucyHKy paccMoTpuTe YCTPONCTBO KaMepbl.

AN EHNH ) apd

'H l ”l/ Wiy

L e

2. Hanagute, Ha 4Yem OCHOBaHO AencTBue npubopa n 4YTo perncTpupyet npmbop.
Ob6paTtuTte BHUMaHMe, YTO TPEK — 3TO CreA, KOTOPbI OCTaBMAKT NposfieTeBLLne
yacTumubl. OBbIYHO TPEKKU YacTuL B kamepe BunbCcoHa He Tonbko HabnaatoT, HO K

doTorpacmpyoT.

OnuHa Tpeka Tem BonbLue, Yem Borblle (3Heprust) YacTuubl N YEM MEHbLLE
(nnoTHoCTb cpeabl). TonwmHa Tpeka Tem Gonblue, Yem Oonblue (3apsid) YacTulpbl U
4yeM MeHblUe eé (ckopocTb). [py ABUXKEHUN 3apAXKEHHOM YaCTULbl B MArHUTHOM
nosne Tpek rnory4aeTcsi UICKPUBIIEHHBIM, NPUYEM paanyC KPUBU3HBI Tpeka TeM
bonbLue, Yem Borblle (Macca) 1 (CKOPOCTb) YacTULbl U YeM MeHbLUE e€ (3apsaa) U
(Moaynb MHAYKUUW) MarHUTHOro nons. Yactvua ABMXeTCA OT KOHUA Tpeka ¢
(6onbLKMM) paanycoM KPUBU3HbI K KOHLY C (MEHbLUMM) pagnyCcoM KPUBU3HDI.
Paguyc KpnBu3HbI NO Mepe ABMKEHNA YMEHbLUAeTCA, T.K. U3-3a CONPOTUBIEHUS
cpeabl (YMeHbLIaeTcs) CKOPOCTb HYacTULbl.

OTBeTbTe Ha cnegytowme BonpocChl YyCTHO:

— YT0 Takoe Tpek?

— Kakyto nHpopmaumto gatot Tpekm?

— Ecnn nomecTtuTb Kamepy BunbcoHa B MarHMTHoe nose, YTo NPOUCXoauT C
TpaeKkTopuen ABMXKEHUS YacTULbI?

— Kakas cmna uckpumensieT TpaekTopuio YacTuubl

— Korga Tpek nmeet 60nblLUy KpUBU3HY?

— YT0 onpeaensaoT No KpUBU3HE Tpeka?

— MOXHO N ¢ NomMoLLBO kKaMmepbl BunbcoHa pernctpmpoBaTb He3apsXKEHHbIE
YacTuubl? Kakne xapakTepucTuUKM YacTuLl MOXHO OnpeaennTb C NOMOLLLIO KaMepbl
BunbcoHa, nomeLleHHOM B MarHMTHoe none?

Llenb: no3HaKOMUTBLCA C YCTPOMCTBOM U MPUHLMNOM AEACTBUS NMYy3blPbKOBOW Kamepbl.
1. CamocToATENBbHO 3anonHuTe 3 CTPOKy B Tabnuue, OTBETUB HA BONPOCHI Tabnuubl.
[nsa aToro npoynTanTe o Ny3blpbkoBOM kamepe. 1o JaHHOMY PUCYHKY paccMOTpuUTe
YCTPONCTBO KaMepbl.

2. OnpegennTe, Ha YeM OCHOBaHO AencTBue npubopa 1 YTo perucTpupyeT npubop.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Mo cdoTorpachum Tpeka pasnunyarot YacTuubl: & B 7.
3. [o puCyHKy paccMoTpuUTe TPEKM YacTul,. M3 4ero oHn coctoaT?
OTBeTbTe Ha crieayroLme BOnpoChl YCTHO:
1. B 4em npenmyLLecTBO Ny3bIpbKOBOM KaMepbl nepes kamepon BunbcoHa?
2. Y10 no3BonsaeT aTo Habnogatb?

Llenb: N0O3HAaKOMUTLCA C YCTPONCTBOM M NPUHLIMNOM OENCTBUS MeToaa

dOTO3MYNbCUN.

1. CamocToAaTenbHO 3anonHUTe 4 CTPOKY B Tabnuue, OTBETUMB Ha BONPOCHI Tabnuubl.
[na aToro npoynTanTe o MeToge TONCTOCNONHbIX POTOAMYIbCUIA. 10 paccmoTpuTte
YCTPOWCTBO U HAaWAMUTE Ha YeM OCHOBaAHO AencTeme npubopa, 1 4To NO3BONAET

onpeaenuTb 3TOT MeTos.

OTBeTbTe Ha crieaykoLLme BOnpoCkl YCTHO:

— YT0 npeacraenseT cobon PoToamMynbCUNA?
— Kak obpasyeTcs ckpblToe nsobpaxeHune?

— Kak obpasyeTcs Tpek yactmupl?
— B 4em npeumyiectso potoamynbcuin?

Llenb: o6obLieHne n cuctematmsaumns nosly4eHHbIX 3HaHUI

MpumepHoe 3anonHeHue:

O+

HammeHoBaHne | CxematunyHoe MpuHUMN gencTBuA Pe3ynbTat (4TO
ycTpoucTBa n3obpaxeHue nossonsieT
(npubopa) ycTponcTBa onpeaenntb)
CyeTumk YpapHasi noHmsaums ABTOMAaTUYECKUIN
'evrepa I noacyeT YacTuu,
- 3 { permcrpauum

L

y
SMNEKTPOHOB U -
KBaHTOB ((POTOHOB
BonbLIOW 3HEeprun)

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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Kamepa matByrIN A [lencTBme ocHOBaHO Onpepensietcs
Bunbcona ‘ | Ha KoHaeHcaumm 3Heprusi, CKOpoCTb,
L ' nepeHacblLLEHHOro P,
— napa Ha noHax c yaenbHbIl 3apsg #
obpasosaHuem 3apsia, Macca YacTu
Kanernek BoAapl
My3blpbkoOBas MeperpeTas xumakocTb | MsyyeHune
Kamepa 1 nopn 6onbLwnm B3anMMOOenNCcTBMSA

AaBJieHNneM 3akmnaeT 6bICprIX
no nytu cnegoBaHnA 3apsAXEeHHbIX YacTuL,

NOHU3MPYIOLLNX C aTOMHbIMW siAPaMK.
yactuu. Cneg ns Tpekn — NCTOYHUK
ny3bIPbKOB. MHdopmMauum o

noBeaeHnn n
CBOMCTBAax 4YacTtumy,

MeToa doTo- - : YacTtuua noHmnsmpyet | OnpegenseTcs
aMynbCui ‘ aToMbl 6poma, 3Heprus, 3apsag,
BOCCTaHaBNMBas MOHbI | Macca 4YacTuu, Bug
cepebpa. ObpasyeTcsa |s4epHON peakumm
YepHbI cneg cepebpa
nocrne nNposiBNeHus.

Llenb: npoBepbTe CBOM YMEHUSI MPUMEHSTb NOSyYEHHbIE 3HAHUS MPU PELLUEHUN 3aaau.
Bocnonb3ynTecb « MHCTPYKLMEN MO YTEHWIO TPEKOBY:

1. PasHas TonwimMHa TPEKOB YacTuL, yKasbiBAeT Ha OTNINYME UX 3apSA0B MIK
ckopocTeit. Tak Npu 0AMHAKOBbLIX CKOPOCTSIX TPEK TOMLWE Y YacTuLbl C 6OMbLLIMM
3apsiAoM, NpU OAMHAKOBLIX 3apsiAax OH TOMLWE Y YacTULbl C MEHbLLEN CKOPOCTbIO.

2. /3 nocnegHero cnegyeT, YTO K KOHLY ABWXEHUS TPEK YacTULbl CTAHOBUTCS TOSILLE,
TakK MOXHO OMnpeaenuTb HanpaeneHe — OTKyaa 1 Kyaa ABuranack Yactuua.

3. Pagunyc KpvBU3HbI TPEKA YacTuLbl 3aBUCUT OT ee 3apsiaa, CKOPOCTU U Macchl; OH
TEeM MeHbLLE, YeM MeHbLLE Macca U CKOPOCTb U Yem Gonblue ee 3aps.

4. HanpaBneHue ABUXEHUSI MOXHO ONpeaennTb U N0 U3MEHEHMIO pagnyca KPUBU3HBI
— B KOHLIE ABWXEHWNSI OH YMEHbLUAeTCsl, Tak Kak YMEHbLLaeTCs U CKOPOCTb YacTULbl.

1 sapuaHm

1. 'oe 6onblwe anvHa npobera U -yacTuubl: y NOBEPXHOCTU 3eMnv U B BEPXHNX
cnosix atmocdepbl?

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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2. Ha pucyHke 248 nokasaHbl Tpeku AByX YacTul B kKamepe BunbcoHa. KakoB 3Hak
3apsa YacTtuu, ecnu NMMHUM MarHMTHON UHAYKUUW NeprneHAnKYNApHbI NOCKOCTH
yepTexa n ngyt ot yntatens. OgnHakoBbl N Macchl YacTuu?

A A

{ \
| g |
\ J

f
/
. =

Pwe. 248

2 sapuaHm

1. Kakne nameHeHns MoryT npomsonTn B pabote cyetyuka Nenrepa (cm. puc), ecnu
pe3ucTop conpoTtuereHnemM Ri 3amMeHuTb gpyrum conpoTtueneHnem Rz < R1?

2. Ha pucyHke 247 nzobpaxkeH TpeK afiekTpoHa B kamepe BunbcoHa, nomeLLeHHOoM B
MarHuTHoe nosie. B kakom HanpaBneHun ABUrancs 3NeKTPoH, eCriv MIMHUN MarHUTHOWN
WMHOYKUUKW NONS nayT OT Hac.

BbeiBoa;:

NabopaTopHoe 3aHATMe Ne 24
UccnepoBaHue pagmMoakTMBHOro ¢poHa ¢ ncnonb3oBaHMEM A03MMeTpa

Llenb: HayunTbCca N3MepsiTb BENIMYMHY eCTECTBEHHOIo pagnaumoHHOro dooHa ¢
MOMOLLIO A03UMETPA.

O6opyaosaHue: npubop — nugukaTop pagnoaktnsHoctn PAOSKC P 1503.

OnucaHue ycTponcTtea n genctana npmbopa:

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Ha pucyHke npegcraBneH BHELWHWUA BUO nHAMKaTtopa paguoaktmsHoctn PAASKC P
1503, KoTOpbIM NpefHa3HavYeH aAng obHapy>KeHUS N OLEHKU YPOBHS MOHU3UPYIOLLLETO
n3nyyeHns. Ha nepegHen n sagHen naHenun npubopa HaxoaaTcs:

1. KK — gucnnen.

2. KHonka « MEHKO» 1 eé nuktorpamma
Ha gucnnee. KHornka nmeet Tpu

dyHKUMN:

= PAfS03

— 4
| v
I *MENIO BHKNe

«MEHKO», «BbIBOP», « NBMEH».
(] 3. Knonka «<KYPCOP» n ee
P > nukTOrpaMmma Ha gucnnee. KHonka
e . , NCrnonb3yeTcs B MEHIO NS
- N~/ nepeMeLleHnst Kypcopa.
59 4 5 4. Knonka «BblKJ1» 1 ee nuktorpamma

Ha aucnnee. KHomka umeet YeTtbipe
yHKUMM: BKMOYEHME U3aenus, BknodeHne noaceetkn XK-ancnnes, Bo3BpaTt B MEHH0,
BbIKMOYEHE n3genus.

5. baTapenHbln oTCeK.

XK — Oucnnen

1 2 3

i | I
W 0,10 i

g—ngHIO BbUiKN®—¢
T |
8

1. MukTorpamma cocTosiHUA anemeHTa NMTaHus.

FEWSEEN=ET1 2. Pa3aMepHOCTb:

MUKPO3MBEPT B Yac

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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T
(09 g By
MUKPOPEeHTreH B yac.
3. NukTorpamma nopora 3ByKOBOro CUrHana.
-‘m Ansa pasmepHocty Mk3B/4: 0,30 MK3B/Y;

UKl
: NpW OTKIIOYEHHOM Mopore

4. lMnKTorpaMmmMa HacTpOMKM 3BOHKA.
5. MnKTOrpamMmma HacTpOWKN NOACBETKN.

6. OyHKUMA KHoNKN «BbIKI».

Ana paamepHoctn MkP/4: 30 MkP/y;

7. PesynbTaT HabnwogeHun (B Mk3B/4 nnun MkP/y)

8. dyHKuma kHonkn «KYPCOP».
9. ®dyHKumaA kHonkn «MEHHO».

10. MNukTorpamma otobpakaeT KONMYECTBO BbIMOSTHEHHbIX LIMKNOB HabnoaeHus.

COOTBETCTBYET NEPBOMY KOPOTKOMY LIMKIY HabnoaeHus;

COOTBETCTBYET BTOPOMY KOPOTKOMY LIUKITY HabnoaeHus;

COOTBETCTBYET TPETbEMY KOPOTKOMY LIMKNY HabnoaeHus;

COOTBETCTBYET OAHOMY LMKy Habnoae

HUSA;

COOTBETCTBYET ABYM LUKITaM HabnaeHus;

COOTBETCTBYET TpEM LUKITaM HabnaeHus;

= COOTBETCTBYET YeTbIpEM U bonee unknam HabngeHus.

11. IHankaums 3apermcTtpupoBaHHOW YacTuubl.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx

lNposepb akmyasnibHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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TeopeTnyeckme 060CHOBaHMS.

OCHOBHYI0 YacTb 065Ty4eHNsA HaceneHme 3eMHOro LWapa nony4yaeT OT eCTECTBEHHbIX
NCTOYHMKOB pagmaunn. BonbLUIMHCTBO N3 HUX TaKOBbI, YTO n3bexaTtb 00y4YeHnsa OT HUX
COBEPLUEHHO HEBO3MOXHO. YenoBek noasepraeTcs o6ny4yeHunto AByMa crnocobamum.
PaanoakTBHbIe BeLEeCTBa MOryT HaXO4UTbCA BHE OpraHnama un obriydyaTb ero CHapyxmu
(BHeLwwHee obny4yeHune). B cnyyae ecnu pagnoakTuBHbIE BELLLECTBA OKa3bIBAKOTCS B
BO34yXe, B NULLIE UM B BOAE OHW MOTYyT NonacTb BHYTPb OpraHM3ma vyenoseka. Takoun
cnocob obnyyeHnss HasbiBatOT BHYTPEHHUM. OCHOBHBIMW BUAAMWU NOHN3NPYIOLLINX
N3Ny4YEeHWI, C KOTOPLIMM BCTPEYAIOTCS B HACTOSLLIEE BPEMS OPraHM3Mbl, ABAAOTCS O-
YacTuubl, B-4acTuubl, Y-KBaHTbl, peHTreHoBckoe uanydenune. MNMpnbopom PALSKC PL
1503 oueHMBaeT pagnaunoHHyo 06CTaHOBKY MO BENMUYNUHE MOLLHOCTU 403bl C Y4ETOM
PEHTreHOBCKOro U3ry4eHns ¢ noMoLlbio cyeTvmka [renrepa-Mionnepa B TeveHne 40 cek
N MHOYUMPYET NokasaHnsa B MK3B/4 unm MKP/4 Ha XXMAKOKpUCTann4yeckom aucnnee.
Pernctpauus kaxxgonm 4acTuLbl CONpOBOXAAETCHA 3BYKOBbIM CUrHaANoMm, 4YTo nossonseT
MCNonb30BaTh AaHHbIA NpMBOP NPU NOUCKE 3arpsi3HEHHbIX PpagMOaKTUBHbLIMU
BELLLECTBAMN y4aCTKOB.

YkasaHusa K pabore.

1. MoaroToBbTe NpMbop (MHONKATOP PaaNOaKTUBHOCTN)

2. NpoBeanTte 3amep pagnaLmMoHHON 06CTaHOBKM

3. MoBTopuTe N.2 ewle ABa pasa U 3anuMTe NoyyYeHHbIe 3Ha4YeHns1 B TeTpaab
4. MNoacunTtanTte cpegHee 3Ha4YeHne

5. Mony4yeHHble pe3ynbTaThl 3anULINTE B Tabnuuy:

Bennunubl [ CpeaHee 3Ha4veHue [
Ne n/n
(MKP/4) (MKP/4)
1
2
3

KOHTpOﬂbH bl€ BOMNpPOCHI.

- Kakoe pagmoaktnBHoe nsnyyeHme obnagaet camon 60MbLION NPOHMKAOLWEN
CrnocoBHOCTLIO?

- MMHMManbHOM NPOHUKaKOLLEN CNOCOOHOCTBIO?
- Yemy (B peHTreHax) paBeH eCTeCTBEHHbIN POH pagnaunn?

- Kakne cywiectBytoT cnocobbl 3amuTbl OT BO34ENCTBUS pagnoaKkTUBHbIX YacTul, 1
N3ny4yeHnin?

HosnmeTp paanaumm 6eitoBon PAOSKC P 1503
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Ho3nmeTp Pagakc P 1503 paspabatbiBancs ¢ yuetom Toro, 4to npubop dyaet
NCNonb30BaTbCs HE TONbKO 0BYYEHHbIM NEPCOHANOM, HO U OBbIYHBLIMU NIOABMU,
AanekuMmm oT creumarnbHbIX 3HaHUM Takoro obopyanosaHud. MNMopTaTuBHbBIN GLITOBOM
A03MMeTP nHamMBmnayaneHoro ncnosnibdosaHna Pagakc P 1503 He ycTynaeT no cBonm
TEXHUYECKMM XapakTepucTukam donee gopornm mMoaensm JO3VMETPOB.

Kak paboTtaeT no3umeTp pagunaumm Papakc POl 1503

[o3nmeTp onpegensieT KoNM4ecTBo raMma- n 6eta-4acTuy NocpeacTBOM YCTPOMCTBA,
KOTOpoe HasblBaeTcs cyeTyuk enrepa - Mionnepa. amepeHune n obpaboTka
nosTly4eHHon nHpopmaummn nponcxogut B TedeHue 40c. 3a 3To BpeMs NokasaHus
NHanUMpyroTcs B Mk3B/4ac nnv MKP/4ac 1 BbIBOASATCH Ha XUOKOKPUCTanIn4eckum
Ancnnen, KOTopbIM OCHALLLEH J03MMeTp. Pernctpaums Kaxgon Yyactuubl
COMpPOBOXOAaeTCHa 3BYKOBbIM CUrHasoM, YTo No3BoNsieT peanuaoBaTb pexum "lMouck”.

TexHU4ecKkne xapakTepucTUKu 6bITOBOro Ao3mmeTpa
Bpemsa HabntogeHus, c, - 40 £ 0.5
MHOukaums nokasaHum - HenpepbIiBHO

[lmana3oH nokasaHui MOLLIHOCTM aMOMEHTHOro akBMBarneHTa 4o3bl, Mk3B/4, oT - 0.05 go
9.99

[lmanasoH nokasaHnin MOLLIHOCTU 3KCNO3ULIMOHHOW A03bl, MKP/Y, oT - 5 go 999
[AnanasoH aHeprun ramma-unanyyvyexus, MaB, ot - 0,1 go 1,25

BocnponssogumMmocTb nokasaHuin (npy goseputensHon BepositHocTn 0.95), rae P -
MOLLIHOCTb [403bl B MK3B/M, % - 15+6/P

YpoBHM 3BYKOBOW curHanuaaumm, Mk3s/d - 0.30, 0.60, 1.20 (mkP/4 30, 60, 120)
MabapuTHble pa3mepbl (BbiCOTa X LUMPUHA X TONWMHA, He 6onee, mm) - 105x60x26
Macca nsgenus (6e3 anemeHToB NUTaHus), He 6onee, kr - 0,09

AnemeHT nutaHma tuna "AAA", wT -2
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Nurepatypa:
1. UsepruH, 3. T. dunsuka: 10 knacc: yuebHuk / 3. T. U3epruH. - Mocksa: Pycckoe cnoso,

2021.

2.N3epruH, 3. T. dusumka: 11 knacc: y4ebHuk / 3. T. U3epruH. - Mocksa: Pycckoe cnoso,
2021. - 221 c.

3. JloreuHeHko, O. B. dusuka + ellpunoxeHue: y4ebHuk / O. B. JlorBuHeHko. - Mocksa:
KHoPyc, 2022. - 341 on-line. - (CpegHee npod. obpasoBaHue).

4. Tpocmmosa, T. . KpaTkun kypc pusnkm ¢ npumepamm pelleHns 3agad: y4ebHmk / T.

W. Tpochmnmosa. - Mocksa: KHoPyc, 2023.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx



		2025-05-05T11:41:34+0200
	Колесниченко Андрей Игоревич
	Я утвердил этот документ




