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IIpakTnueckas pa6ora Nel

Pa3pen: Kunematuka PaBHOyCKOpeHHOe ABH)KeHHe
Tema: OmnpejeneHHe yCKOpeHHs W IepeMellleHUs] N0 rpauKy CKOPOCTH PaBHOYCKOPEHHOI0
ABYDKEHHS

Ilenb: IIpuoOpeTreHne HABBIKOB UTeHNs rpaduKa CKOPOCTH M pacyeTa YCKOPeHHsI.

B obmem ciyyae pasHOycCKOpeHHbIM O8udiCeHUeM Ha3bIBAIOT TaKOe [BIIKEHUE, TMPU KOTOPOM

P
BEKTOD YCKOPEHMsI OCTaeTCsl HeM3MEHHBIM 10 MO/YJIFO U HarpaB/ieHu0. [IpruMepoM Takoro JIBWKeHUs
SIBJISIETCSI JBMD)KEHWe TMaJlalolllero Tejla, YCKOpPeHWe TaKOro Tejla PaBHO YCKOPEHHI0 CBOOOJHOro

—_—

g
najieHusi
[Tpu paBHOYCKOPEHHOM TIPSIMOTMHEMHOM [IBU)KEHUHM CKOPOCTD TeJla orpefesiseTcs (opMyioi

L =1V *+ at. (@)

B artoii dhopmysie vy — ckopocTh Tena npu t = 0 (Ha4a/ibHAs CKOPOCMb), a = CONst — yCKOpeHue.
Ha rpaduke ckopocTu v (t) 3Ta 3aBUCUMOCTb UMeeT BU/, TIpsiMoit muHun (puc. 1).

\I'U, n'c

Pucynox 1.
I'paduKu CKOPOCTH PAaBHOYCKOPEHHOT'O IBWKEHMUsI

[To Hak/oHy rpaduyKka CKOPOCTH MOXKeT OBITb OmpejesieHO yckopeHHWe a Tesa. COOTBETCTBYIOIME
IIOCTPOEHUS
BBINOJIHEHbI Ha puc. 1 Ans rpaduka I(kpacHbiif). YcKOpeHHe UMCAeHHO paBHO OTHOILEHWIO CTOPOH
TpeyroyibHuKa ABC:

= 'UD

ﬂ:
i

Uem Oosbllle yros 3, KOTopbli o6pasyeT rpaMk CKOPOCTH C OCbIO BPeMeHH, T. e. yeM Oosibllie
HaKJIOH rpadvka (KpyTU3Ha), TeM 0oJibllle yCKOPeHHe Tea.

s rpaduka I Ha puc.1 (kpacHbIHO: vy = -2 M/c, a = 1/2 m/c’.

st rpadwika I1 Ha prc.2 (cunwmid): v = 3 M/c, a = —1/3 m/c’.


http://www.physics.ru/courses/op25part1/content/chapter1/section/paragraph5/theory.html#2
http://www.physics.ru/courses/op25part1/content/chapter1/section/paragraph5/theory.html#2
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I'paduK CKOpOCTH TMO3BOJISIET TaKXKe OTpe/ie/ITh MPOEKLUI0 TiepeMelljeHHs S Tefa 3a HeKOTOpoe
Bpems t. Brijenvm Ha ocl BpeMeHH HEeKOTOPbI Masblii TPOMeXYyTOK BpeMeHd At. Eciu 3TOT
IIPOMEXXYTOK BpeMeHU [0CTaTOYHO Majl, TO U U3MeHeHHe CKOPOCTH 3a 3TOT IIPOMEKYTOK
HEBe/IMKO, T.e. [BWKEeHUe B TeueHWe S5TOr0 IIPOMeXYyTKa BpeMeHU MOJKHO CUYMTaThb
PaBHOMEpPHBIM C HEKOTOPOM CpefiHel CKOPOCTBHIO, KOTOpasi paBHA MIHOBEHHOM CKOPOCTH U TeJa
B cepenuHe mpomexxyTka At. CiemoBarenbHO, mepeMelrieHre As 3a Bpemss At GyzeT paBHO
As = vAt. DTO TiepeMellleHHWe DPAaBHO TUIOMIAZM 3allITPUXOBAHHOW TOMOCKU (puc. 2). Pa36uB
TIPOMEXXYTOK BpeMeHU OT 0 10 HeKOTOPOro MOMeHTa t Ha Masible IIPOMEXYTKU At, ITOIy4uM, YTO
riepeMelleHue S 3a 3a/laHHOe BpeMs ¢ MPY PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBV)KEHUU PaBHO
rnowagu tpaneiuu ODEF. CooTBeTCTBYOII[Me TOCTPOeHUs BbIMOJHeHbI s rpaduka II Ha
puc.2. Bpems t IPUHATO PaBHBIM 5,5 C.
o (|OD|+|EFD, g+ 2ug + (v — )

OF| = i= £
2 2] 2 2

Tak KaK v — vy = at, OKOHYaTesbHas (JopmyJia JJis1 lepeMelLieHus S Tesla IIpU PaBHOMEPHO
YCKOPEHHOM [JJBW)KEHUM Ha IPOMe)XXyTKe BpeMeHH oT 0 [0 t 3anuIieTcs B BUJe:

c;t.ﬁz
&= 'qu, + ?

Pe3ynbTaThl BHIUMC/IEHNH 3aMUIIKTe B TAO/IUIy 1107 rpadukom 2.

BruiBo:



http://www.physics.ru/courses/op25part1/content/models/motConstAcc.html

KpuTtepuu o1ieHKH KO BCEM NMPaKTHYeCKHM padoTam
OneHka «5» CTaBUTCSA:
- TIpY BBITIOJTHEHUW PACUETHOM YacTH PabOThl B COOTBETCTBHUU C UCXOAHBIMM JaHHBIMU U 0e3
OIIMOOK;
- TIpU MPaBUILHOM BBITIOJTHEHUU KOHTPOJIbHBIX 3a/laHuM;
- TIPM Ha/IMUMU BBIBOJIa B KOTOPOM IMPUCYTCTBYeT OTBET Ha IOCTaB/AeHHYIO 1ieJib B JaHHOU
paboTe ¥ yKa3aHbI TIOJlyueHHbIE pe3y/bTaThl; [O/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEpPHOCTH (eC/ii OHU HCC/Ie/I0Ba/IMCh); Tepeuuc/ieHbl HWCIOo/b3yemMble (opMy/bl WU
rpaBu/a.
O11eHKa «4» CTAaBUTCSI: TIPU HETIOJIHOM BbITIOJIHEHUU KOHTPOJIbHBIX 3a/JaHWM W/ HETI0JIHOM, HO
B 1[e/IOM BEDHOM BBIBO/IE.
OneHka «3» CTaBUTCS:
- TIPU HETOUHBIX pacueTax;
- mpu (opMasbHOM BbIBOZIe  0Oe3 yKaszaHUsI M3yuyaeMbIX 3aKOHOMEpDHOCTeH, MpaBul U
MOJTyYeHHBIX 3HAUeHUH NCKOMOU BeJINYMHBbI;
- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/]JaHWH, IPH MOTHOCTBLIO OTBevarolieli TpeboBaHUsIM paboTe;
- TIPU OTCYTCTBUH BLIBO/IA.
OneHkKa «2» CTaBUTCS:
-TIpY HEBBITIO/IHEHWH BbIBOJ]a U OTCYTCTBUU YaCTH PacyeToB;
-[IpU OTCYTCTBUM PaCueTHOM YaCTu;
-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMKOB U YaCTH PACUETOB,;
-TIpYU HEBBITIO/THEHHBIX HECKOTbKUX MTYHKTOB YKa3aHHbBIX BBIIIIE.

[MTpakTrueckast pabota Ne2.
Tema: N3yueHue JBW)KeHUs Tejla MO/ J€MCTBUEM CUJTbI TSPKECTH.
Lens: OnpesieTh yCKOPeHHe, C KOTOPBIM TeJIO JBMXKETCS TIPU CBOOOHOM TafIeHH .
Xop paboTbl
1. Teopetuuyeckas 4acTb.
Kpatkas Teopus
C80000HbIM NadeHueM Tejl Ha3bIBAIOT Ta/leHKe Tel Ha 3eMJ/TI0 B OTCYTCTBHE COTIPOTHB/IEHHS
Bo3/yxa (B myctoTe). B KoHile X VI Beka 3HaMeHUTBIN UTA/IbIHCKUM yueHbil . [Nanuneit
OTBITHBIM IyTeM C JIOCTYITHOU /11 TOTO BpPeMeHH TOUHOCTBIO YCTAHOBUJI, UTO B OTCYTCTBUE
COMPOTHUBJ/IEHUS BO3/lyXa BCe TeJla MaJjatoT Ha 3eMJ/II0 PABHOYCKOPEHHO, U UTO B IaHHOW TOUKe
3eM/I1 yCKOpeHue écex mes npu nadeHuu 00HO U mo dice. 10 3TOro B TeueHUe NOUTH JABYX

TBICSIY JIET, HAUMHAs C APUCTOTeIsl, B HayKe ObIJI0 MPUHATO CUMTATh, YTO TSDKEJbIe Tesla MajjaroT
Ha 3emJTio ObICTpee JTerKuUX.



YckopeHue, C KOTOPBIM MaZAal0T Ha 3eMJTI0 Tefla, Ha3bIBaeTCs YCKOpeHUeM C80000H020

nadeHus1. BekTop ycKopeHUsi CBOOOZHOTO TazieHrs 0003HauaeTCsi CUMBOJIOM OH HarpaBJieH
10 BepTHKa/IM BHU3. B pa3/inyHbIX TOUKaxX 3eMHOTO 111apa B 3aBUCUMOCTHU OT reorpa(uueckoi
LIMPOTHI U BBICOTHI HaJl yPOBHEM MOPS1 YMCJIOBOE 3HaUeHHe g OKa3bIBaeTCsl HEOAUHAKOBBIM,
M3MeHSsICh IpuMepHo oT 9,83 m/c® Ha mosrocax 10 9,78 m/c” Ha 3KkBarope. Ha mmpore

Mockssi g = 9,81523 m/c®. O6bIUHO, eC/TH B pacueTax He TpeOyeTcsl BBICOKasi TOUHOCTh, TO
YHC/IOBOE 3HAYEHKE ¢ Y TOBEPXHOCTH 3eM/IM IIPUHUMAIOT paBHBIM 9,8 M/c” umu gaxe 10 m/c’.

[TpocTbIM NMPUMEPOM CBOOO/IHOTO Ma/IeHUsI SIB/ISIETCS TIa/leHUe Tesla C HEKOTOPOU BBICOTHI h 6e3
HayajbLHOM ckopocTu: h= | rge a=g, T.e. h=gt*/2. Bripasure g=...

LIndpoBoii pecypc MOXeT UCIOIb30BaThCs /17ist 00yUeHHsI B paMKaX MPOrpaMMbl OCHOBHOM U
cpeziHel Kokl (6a30BOT0 ypOBHS).

h
2. IlpakTuueckasi 4aCTb _‘
PaboTta c Mmojenb10 g
4 —
3 M=

Mogenib MOXeT ObITh UCTIO/Tb30BAHA B PEXXUMeE
PYYHOTO TepeK/ItoueHust KaZlpoB §

. 2M - - - - —&
Mojenb SIBAS€TCS WUTIOCTPALIMEH 110 TeMe
«CB0bOOIHOE aJIeH1e Tes». -

http://files.school-collection.edu.ru/dlrstore/ 1m—
37e9d332-f3f7-f0df-cd7d-6acf28b3286e/ "
00144677087276902.htm 4
[TpoBeguTe HabMOAEHNE, 3aTIO/IHUTE TAOMULY U 0

HapuCyWTe rpavk, MOMy4YeHHbIM M0 TOYKaM U3
Tabmupl. ViccnepyiiTe 3Ty 3aBUCMMOCTb. B BbIBoZle oTpasnTe Hab/mojaeMble 3aBUCHMOCTH
MeXXZly BeJITMUMHAMMU.

1. Pewenue 3azau
Bonpocek! v 3afaHus (peleHusi oOPMIISIFOTCS TMTOTHOCTBIO Kak 3a/jau)
1. UYemy paBHa CKOpPOCTb TeJia, CBOOO/IHO TaZIaroIero U3 COCTOSIHUS TIOKOSI, uepe3 yeTbIpe
CeKYH/IbI TI0C/Ie Hauasia Ma/ieHusi? Y ckopeHre CBOOOTHOTO TIa/IeHUsl TIPUHSATh
paBHbIM g = 10 M/c°.
2. CobogHo majatoiiiee 6e3 HauaTbHOM CKOPOCTH TeJIO 3a MOC/IeJHIO0 CeKYHY MazZieHust

nipouwio 2/3 ceoero nytu. OmnpeiennTe NOJIHOe BpeMs NafieHus t U BeCb NyTh H, NpONieHHbIN
TesioM (g = 10 m/c?).


https://moodle.ciur.ru/mod/page/view.php?id=28855
http://files.school-collection.edu.ru/dlrstore/37e9d332-f3f7-f0df-cd7d-6acf28b3286e/00144677087276902.htm
http://files.school-collection.edu.ru/dlrstore/37e9d332-f3f7-f0df-cd7d-6acf28b3286e/00144677087276902.htm
http://files.school-collection.edu.ru/dlrstore/37e9d332-f3f7-f0df-cd7d-6acf28b3286e/00144677087276902.htm

3. BrimyljeHHbIM BepPTUKaAJIBHO BBEPX CO CKOPOCTBIO U; = 1000 m/c cHapsi, Hy>KHO TIOpasvTh
3a MUHUMabHOEe BPeMsl [PYTMM CHapsiZioM, CKOPOCTb KOTOpOro v, = 900 m/c. O6a cHapsifia
BBICTPEJIUBAIOTCS C OHOTO U TOTO ke MecTa. [IpeHebperast CONpoTHBIeHNEM BO3yXa,
orpeiesiuTe, yepe3 Kakoe BpeMsi T I10C/le TIepPBOro BbICTpesia crie/lyeT PorU3BeCcTy BTOPoH (g =
10 m/c?)?

BriBog:
Kputepuu orjeHKH:

OtieHKa «5» CTaBUTCS TIPY BBITIOJTHEHUH BCeX 3aflaHuii 6e3 olbok, rpu rojiHoM odopMiieHnn
OTYeTa U 3alMCH B BbIBO/le CBOMX! HaOMIOIeHNi 1 ICCeZlOBaHNH.

OrieHKa «4» CTAaBUTCS TIPY BBITTOJIHEHWH BCEX 3a/laHUI C HeZloUeTaMH, IIpU TIOJTHOM
ohopMeHrH OTUYeTa U B OCHOBHOM MPaBU/ILHOM BBIBO/IE. [IOTyCKaeTCsl HEeTIOTHbBIH, HO
0e30111100UYHBIM BBIBO/IOM.

OrjeHKa «3» CTaBUTCS MIPU HETTOJTHOM BBITIO/THEHMU 3a/jaHui (0KoJ10 60%) 1 akKypaTHO

o opMJIeHHBIM BbIBOZIOM. []0MyCKaeTCsl HeTo/IHbIN BbiBOJ, (0K0/1050%) TPU BBITIOJIHEHUU BCEX
3agaHui. [loryckaercsi ogHa rpybasi onmbka B pellieHuH UK BHITIOJTHEHUH 3a/JaHUM WU B
BbIBO/JI€.

O1eHKa «2» CTaBUTCS MPY HEBBITIOJTHEHUHU 3a/jaHui (0kosio 50%); HeakKypaTHOM WUJTH
HETIOJTHOM BBITIOJTHEHUH paboThI; He3aKOHUeHHOM paboTe.

IIpakTueckas padora Ne 3
Pa3penl. Tema 1.2 OcHoBBbI AUHAMUKHU. 3aKOH BceMUpPHOro TAroreHus

Tema: UcciegoBanue 3aBUCMMOCTH CHJ/IbI TSDKECTH OT PACCTOSIHUA /10 LieHTpa 3eMJ/IH.
V3mepeHHe yCKOpeHHUs CBOOOJHOr0 Ma/|eHUs.

Ilesb paboThI: HCC/IEJ0BaTh, KAK MEHAETCA CH/IA TSDKECTH C PAcCTOSAHUEM OT I[eHTpa
3eMJIH.

g5 " 10%

1'“ 1'5 F_Hg. IDI&H

Xop paboTbr:


http://images.yandex.ru/yandsearch?source=psearch&img_url=http://www.physics.ru/courses/op25part1/content/chapter1/section/paragraph10/images/1-10-2.gif&uinfo=sw-788-sh-461-fw-765-fh-448-pd-1&p=1&text=%D0%9B%D0%90%D0%91%D0%9E%D0%A0%D0%90%D0%A2%D0%9E%D0%A0%D0%9D%D0%90%D0%AF%20%D0%A0%D0%90%D0%91%D0%9E%D0%A2%D0%90%20%D0%9F%D0%9E%20%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%95%20%D0%A1%D0%98%D0%9B%D0%90%20%D0%B2%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%82%D1%8F%D0%B3%D0%BE%D1%82%D0%B5%D0%BD%D0%B8%D1%8F&pos=41&lr=44&rpt=simage

1. ITo rpadvKy 3aBUCHMMOCTH CHJIbI TSDKECTH OT PACCTOSHUS OT 3eMJIH 3arl0/THATE TabJrLy

R, *10°m F,H g,m/c
6.38 700
6.38%2 120 B 4paza
6.38*3 B 9 pa3
6.38*4 B 16 pa3

2. Belunc/MTh 3HaUeHHe YCKOPeHHs] CBOBO/IHOTO TaZieHHst g , M/C* Ha PACCTOSIHUSAX KPATHBIX

paguycam 3emu, ecid npy R=6.38*10°m g = 9.8 m/c>.

3.06paboTka
JIAHHBIX:

4.BreiBop:

IIpunoscerHue Kk npakmuueckoti pabome Ne5

3AKOH BCEMHWPHOI'O TAT'OTEHUSA.

OtkpeiT HetoToOHOM B 1667 roly Ha OCHOBe aHa/iu3a
JIBIDKeHMs M1aHeT (3-Hbl Kensiepa) U, B 4aCTHOCTH, JIyHBI.
B sToM >ke HarmpaBieHnu pabotamu P.I'yk (ocnapuBan
ripuopureT) U P.bockoBuu.

Bce mena ezaumoodetlicmeyiom Opyz ¢ Opy2om C
cu/otll, NPSIMO NPONOPYUOHA/ABHOU NPOU38e0eHUI0 MACC

1. OpHOpPOJHBIX I11apOB.
2. [l MaTepuabHbIX TOUEK.

[IpuTskeHre 3/71€KTPOHA K

[POTOHY

B

9mux mesa u o0pamHo NpPONOpYUOHAIbHOU Keadpamy F=03 11417 4
paccmosiHus mexcoy HUMU. - E 2
1114111
F=0 1 . 2
E
3aKOH cnpaBeJIUB J/Is: [Ipumepsr:

dTOMe



http://www.eduspb.com/node/887
http://www.eduspb.com/node/207
http://www.eduspb.com/node/487
http://www.eduspb.com/node/1726

3. [Ons KOHLIEHTPUYECKUX TeJl.
I’'paBUTALIMOHHOE B3aMMOJEUCTBHE CYIIIeCTBEHHO
1IpY_OOJIBIINX MacCax.

[IpuMeHeHwue:

1. 3aKOHOMEpHOCTHM  [BWXKEeHWS IUlaHeT U  UX
CIyTHUKOB. ¥ TOUHEHBI 3aKOHBI Keruiepa.

2. KocMoHaBTHKA. Pacyer [BW)KeHUs CITYTHUKOB.
Buumanue!:

BoZopozia » 2x10™ H.

Tsarorenne mexay 3emsieid

1. 3akoH He 00BSACHSET MPpUYUH TATOTE€HHS, a TOJIBKO U HYHOﬁ)> 2%x10%° H.

yCTaHaB/IMBaeT KOJIMUYECTBEHHbIE 3aKOHOMEPHOCTH.

2. B wiyuae B3auMOJeHCTBYs TpeX U Oosiee Tesl 3azauy
O [JBWKEHUW Te/l Hesib3s PellTh B 00IIeM BuUfe.
TpeOyeTcst yuMTbIBaTh "BO3MYIIEHHS'"', BbI3BaHHbIE
apyrumu Tenamu (oTkpbiTHe HenTyHa Apamcom
v JleBepbe B 1846 r. u [TnytonHa B 1930).

3. B ciayuae Ten mpow3BONBHOM (OpPMBI TpedyeTcs
CYMMHPOBaTh B3aUMO/IEHCTBUSL MEXJY MaJbIMU
YaCTsIMU Ka)K/IOT'O Tesla.

Tarorenuve MeXIy

ConHueM u 3emneii » 3,5x10% H.

AHanus 3aKoHa:

1. Cwuna HampaBsieHa B[OJIb IIPSIMOM, COeJUHSIOLIeN
Tena.

2. G - IOCTOsIHHAs1 BCEMHPHOIO TATOTEeHUs
(rpaBUTALIMOHHAs MTOCTOsTHHAs). UHC/IOBOe 3HaUeHue
3aBHUCHUT OT BbIOOpa CHCTeMbI e/IMHULI.

B MexxyHapogHOU CUCTeMe e/IUHUL]
H.
(CU)  G=6,6710" ¥r°

H.m?
G=6,6710"" Er’

BriepBele rmpsiMble M3MepeHMs paBUTaLIMOHHOW
rnoctossHHOW rmipoBen . KaBeHgum c  1romoiibio
KPYTW/IbHBIX BeCOB B 1798 T.

F
G =——0oF
mymy
E?
ITycte m;=m,=1 kr, R=1 M,

torjaa: G=F (uucneHHO).

Pu3nyecKUi CMbIC/I FPAaBUTALIOHHON NTOCTOSTHHOM
epasumMayuoHHAasi NOCMOSIHHASL YUC/AEHHO paeHa MOOY/IH0
cubl msizomeHusi, delicmaytoujell Medxcoy 08yms
moueyHbIMU meaamu maccol no 1 ke kaxcooe,
Haxodswumucsi Ha paccmosiHuu 1 m dpyz om dpyaa.

To, uTo rpaBUTaLIMOHHAS
nocrossHHasA G oueHb Masia [OKas3bIBaeT, YTo
VHTEHCUBHOCTb I'PaBUTAL[MOHHOT0 B3aUMO/EeCTBYS Mara.

CIWIA TSDKECTH




Cuna mscecmu - 3mo cu/ia npumsiydceHusi mes K
3emse (k niaveme).
Mim [
F=0G .
2 ¥ mg
- 3 3aKOHa BcemupHoro
TaroteHus. (rae M - mMacca miaHeThl, m - Macca Tena, R -
pacCcTosiHUE 10 1|eHTPa IJIaHeThI). Q -
T —
F=mg F=mg
- CWia TsDKeCTd U3 BTOpPOrO 3aKOHQ ¥ g
HeroToHa (Tzem- wmacca Tena, §- YCKOpeHUe CUIIbl
TSDKECTH).
_M 2
g=G 80-9,81 m/c” - Ha

2
E® - yckopeHue cumpl TskecTH He 3aBUCHT
0T Macchl Tesa (onbIThl ["anunes).

MOBEPXHOCTH 3eMJIh

Eciu 0603HaunTh Ry pasmyc nmaneTsl, a h - paccrosiaue
M
229 R, +n)
[10 TeJla OT [TOBePXHOCTH IJIaHEeThI, TO: (R +h)

YcKopeHre CUJIbI TSHKeCTHU 3aBUCUT OT:

Maccel r/iaHeTbl.

Pagnyca nyianeTs!.

OT BBICOTHI HaJl TOBEPXHOCTHIO TI/IaHETHI.

Ot reorpaduueckoli mupoThl (Ha romocax - 9,83
M/c?. Ha sKBarope - 9,79 m/c?.

5. Ot 3anexxeii 1oJ/ie3HbIX UCKOTAaeMBbIX.

P

KpuTtepuu oLieHKH KO BCEM NMPAaKTHYECKUM padoTam

OneHkKa «5» CTaBUTCS:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH pPabOThl B COOTBETCTBHUU C MCXOZAHBIMM JaHHBIMU U 6e3
OIIMOOK;

- TIPY TIPaBU/JIbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/laHUM;

- TIpY Ha/IMYUM BbIBOJIAa B KOTOPOM TIIPUCYTCTBYeT OTBET Ha TMOCTaBJEHHYIO LieJib B JaHHOU
paboTe ¥ yKaszaHbl TIO/IydeHHble pe3yabTaThl; JO/DKHBI ObITh 0003HaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecId OHU HWCC/e/l0BallCh); Tepeurc/ieHbl UCIo/b3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O11eHKa «4» CTAaBUTCS: TIPU HETOJIHOM BbITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHWUN W/ HETI0JIHOM, HO
B LIeJIOM BEPHOM BBIBO/JIE.

OneHka «3» CTaBUTCS:

- IIPU HETOYHBIX pacyeTax;

- mpu (QopmanbHOM BbIBoJe ~ 0Oe3 yKa3aHHS M3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TMO/TyYeHHbIX 3HaUeHW NCKOMOM BeJINYMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IlaHUM, TIPY TIOJTHOCTBIO OTBeuarolreid TpeboBaHUsIM paboTe;

- IIPU OTCYTCTBUU BbIBOJIA.

OneHKa «2» CTaBUTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/A M OTCYTCTBUU YaCTU PaCyeToB;

-TIpY OTCYTCTBUU PaCueTHOU YacTu;

-IpY HeOPE>)KHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMKOB U YaCTH PACUETOB,;

-T[IPY HEBBITTO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.



IIpakTnueckas pa6ora Ned
Tema. OnpejeeHue Ko3(duiyieHTa TpeHHs CKOJIb)KeHHs ONBITHBIM IyTeM.

Hensb: Onpegenenne ko3¢ dunyenTa TpeHUs: CKO/IbXeHHUs 0PrcTeK/ia no jepeBy Npu
PaBHOMEPHOM COCKA/Ib3bIBAaHUH OPYCKa M0 HAK/IOHHOM IUIOCKOCTH.

Xop padoTsl
1. Tpedyercs onpegeuTh KO3 PUIMEHT TPEHHUA CKOJIbXEHHs [JepeBa 110 JiepeBy.

2. Tak KaK B /JOMalIHUX YCJIOBUAX TPYJAHO M000paTh TpedyeMble AJIsi IKCIIepUMeHTa
MaTepuasbl npejjaraercs NPpoCMOTP BH/€0P0/INKa, Fie MOXKHO CAe/laTh 3aMepbl NMPSAMO C
3KkpaHa. CMoTpumM.

Cockasb3bIBaHHe ODYCKa C HAKJIOHHOW TJIOCKOCTH.

https://youtu.be/04gAToQ4r0U

3. PaccunTaiiTe TaHTeHC yrjla HaKJIOHa [JiI pPaBHOMEPHOI'O COCKaJ/Ib3bIBaHUSA 6pyCKa 34eCh:

)

4, CpaBHI/ITe C HEKOTOPbIMHU OIIBITHBIMH NdHHBIMU, TTIPOBEAECHHBIMU B na6opaTopH0f/’I pa60Te
OJHHUM YUEHHKOM:

CrekJ10 110 JepeBy:
AB =243 cv; BC =11 em.
mll = BC/AC =11/24,3 = 0,45

Opr. CTek/1o 110 JiepeBy:
AB = 25,1 cm; BC = 10,5 cm.
mII = BC/AC =10,5/25,1 = 0,42

5. Hamumimte BBIBOJ,
371eCh:

Kpurepuu oneHku:

OteHKa «5» CTaBUTCS TIPY BBITIOJTHEHUH BCeX 3aflaHui 6e3 ommboK, 1pu 1oTHOM oopMIeHUH
OTYeTa U 3allvCHy B BbIBO/le cBOMX! Hab/IF0ieH 1 MCCieJOBaHUM.

OtieHka «4» CTaBUTCS TIPY BBITIOIHEHWH BCEX 3aJjaHUI C HeJjoUeTaMH, IPU MOTHOM
o(hopM/IEHHH OTUYeTa U B OCHOBHOM TIPAaBU/ILHOM BbIBO/IE. []OTTyCKAeTCsl HEMOJIHBIN, HO
0€e30111MO0YHBIM BBIBO/IOM.

OneHKa «3» CTaBUTCS IPU HEMMOJTHOM BBITTO/THEHUU 3a/aHuk (0K0J10 60%) 1 akKypaTHO
o(opMJIeHHBIM BBIBOZIOM. JloTyCKaeTcsi HermoJIHbIN BbIBOJ, (0K0/1050%) MpH BITIOJIHEHUU BCEX
3aganuid. [Joryckaercst ogHa rpybasi onmmbKa B pelieHuH WK BBITIOJTHEHUH 3a/JaHUIA WIH B
BBIBO/IE.


https://www.youtube.com/watch?v=04gAToQ4r0U

OreHKa «2» CTaBUTCS NIPU HEBBITIOTHEHUM 3a7jaHui (0k0J10 50%); HeakKypaTHOM WU
HETIOJTHOM BBITIOJTHEHUM paboThI; He3aKOHUeHHOM paboTe.

IIpakTnueckas padora Ne 5

Pazgen 1. Tema 1.2 OCHOBBI IMHAMUKM.

Tema: I/ICCJIEJJ[OBHHI/IE 3dBUCMMOCTH K€CTKOCTH CUCTEMBI IPY>KUH OT I10C/1€10BATE/IbHOT0 U
napa/vieJIbHOro CoeJuHeHuA.

Ilesb paboThI: UCC/1€008aMb, KAK MEHACMCS HCECMKOCMb NPYHCUH NPU UX Pa3/AUYHbIX
COCOUHCHUSAX

Xop padoThbl.
1. TeopeTrnueckasi yacCTb.
Kparkas Teopus
[Tpu de¢popmayuu Tesa BO3HUKAET CH/a, KOTOpPasi CTPEMUTCSI BOCCTAHOBUTh MPEKHUE pa3Mephl
u opMy Tesia. JTa CUjla BO3HUKAET BC/Ie/ICTBUE 3/1€KIMPOMAZHUMHO20

é3aumodelicmeus MeXXly aToMaMH U MOJIeKy/laMH BelllecTBa. Ee Ha3pIBaroT cusioi ynpyzocmu.

https://voutu.be/TddEWuv4I12M

[TpocrTeiiiM BUOM AedhopMaliuu SBSIOTCS dehopmayuu pacmsiHceHust U CHamusl.
[Tpu manbix fepopmauusix (x| << I) cuna yrnpyrocTu rpornopiyoHaibHa Jedopmaliiy Tesa u
HarpaBJieHa B CTOPOHY, ITPOTHUBOIIOJIO)KHYIO HallpaB/IeHHIO NepeMellieH s YaCTHL] TeJla Ipy

Jedopmanyu:
OTO COOTHOLLIEHHE BbIpa)KaeT SKCIepUMeHTabHO YCTaHOB/IEHHBIN 3akoH I'yka.
Koaddurment k HasbiBaeTcst scecmkocmbio mena. B cucreme CU >keCTKOCTb U3MepsieTcst

B HblOMoOHax Ha memp (H/m)

1. 1. TIIpakTuueckas 4acThb ([je/1aeTCs Ha YPOKe).


https://youtu.be/TddEWuv4I2

3akoH lNyka

Moaynk Cunbl YNpyrocTu NPy pacTAXeHWU UNu CKaTuu Tena
NPAMO NPONOPLUUOHANEH U3MEHEHUIO ANUHLI Tena:

F = kal
ynp

-60 -50 -40 -30 -20 -10 0 10 20 30

0
https:/
youtu.be/e4iU4ypRDYU?list=PLiMV zI w3pKDTWWLQYINWEtJTplg8v¥Yn

2.1 OnpejenuTs XeCTKOCTh NPYXuHbI. ITo dpopmy.ie

2.2 OnpejenuTb )XeCTKOCTb MPY)KHHBI, €C/IM MaKCMMa/IbHOe yCH/IMe COCTaB/iseT 8
HrioToHOB:

2.3 Ompejie/IUTh KeCTKOCTh IBYX TAKUX OJAMHAKOBBIX MPYKUH COeJUHEHHbBIX
noc/je0oBaTe/nbHO (mocMoTpu opmysy B uHTepHeTe) : k = ;

2.4 OnpejenuTh eCTKOCTh ABYX TaKHX O[JUHAKOBBIX MPY)XUH COeJUHEHHBIX
napasie/nbHo (mocMoTpu ¢popmMyJiy B MHTepHeTe) k = ;



https://youtu.be/e4iU4ypRDYU?list=PLiMV_zI_w3pKDTWWLQY9NWEtJTpIg8vYn
https://youtu.be/e4iU4ypRDYU?list=PLiMV_zI_w3pKDTWWLQY9NWEtJTpIg8vYn

2.5 Onpepenu fedopmaiuio X Npu NMoc/ieioBaTe/;IbHOM COeJMHEHHH ABYX OJUHAKOBBIX
NPYyXuH: x1= = = M = CM;
2.6 Onpejenn AehopMan|io X NMPH Napa/ie/;ibHOM COeJMHEHUH /IBYX 0JJUHAKOBBIX
MPYXUH: X2= = = M = CM ;
2.7 JlaHHBIE 3aHECTH B TA0/IHILY:
NPY)XHHBI F,H X,m K,H/m
O/iHA NPYyXUHA 8
noc/jefoBaTe/IbHOE
coejHHEeHHe MPYKUH 8 ?
napaJsuiejibHoe
coeJUHeHHEe MPY)KUH 8 ?

CpaBHI/lTe KEeCTKOCTH CUCTEMBI IIPY)XHUH CO€JUHEHHDBIX MOC/1e10BaTE€/IbHO UIA
napa/uiejbHoO C )KeCTKOCTBIO OT/:[e.HbHOﬁ IMPY>XUHBbI

BOIIPOCHI K HAITUCAHUIO BBIBO/id:

1. Ynpyras wi riactuueckas Jedopmaliysi OTpakeHa B 3akKoHe ['yka?
2. Ilpu KaKOM yC/I0BMY BO3HUKAET CWJjla yIIPYTOCTH B MIPYKHUHe?
3. Kak Ha3biBaeTcsl pu3nuecKasi BeJIMUMHa XapaKTepu3yolljasi yBeJlnuyeHre Ul yMeHbIlIeHre
JJTUHBI TIPY>KUHBI ?
4. Kak sTa BemurHa o603HaueHa B SKCIIepUMeHTe?
5. Kypa HarpaBieHa cuia ynpyrocrtu?
6. YTO MpoMCXOAUT C CUJIOHN YIIPYTOCTH NIPU yBeIUueHuM JedopMaLiy Mpy>KUHbI?
7. UTO POUCXOAUT C CUJION YIIPYTOCTH NIPU yMeHbllleHUH edopMaliviy TPy KUHbI?
8. Tloctpoiite rpadurK 3aBUCUMOCTH CUJ/Ibl yIIPYTOCTU OT AeopMalivu MPY>KUHBI.
BeiBOj;:

Kpurepuu oneHku:



OtieHKa «5» CTaBUTCS TIPY BBITIOJTHEHUH BCeX 3aflaHui 6e3 o1mboK, Mpu 1oTHOM 0(opMIeHUH
OTYeTa U 3alMCH B BBIBO/le CBOMX! Hab/TFOIeHUI U UCCieJOBaHUM.

OtieHka «4» CTaBUTCS TIPU BBITIONIHEHWH BCEX 3aJjaHUi C HeJjoueTaMHu, IPU TIOJTHOM
ohOopM/IeHHH OTUYeTa U B OCHOBHOM TIPaBU/IbHOM BbIBO/IE. J]OTTyCKAeTCst HEeTOHBIM, HO
0€e30111MO0YHBIM BBIBO/IOM.

OreHKa «3» CTaBUTCS IPU HEMMOJTHOM BBITTO/THEHUU 3aJaHui (0Ko0J10 60%) 1 akKypaTHO

o opMJIeHHBIM BBIBO/IOM. Jl0TTyCKaeTCsi HeroJIHbIN BbIBOJ, (0K0/1050%) MpH BBITIOJIHEHUU BCEX
3aganui. [loryckaercst ogHa rpybas onmbKa B peIlieHUH WK BBITIOJTHEHUH 3a/JaHUK WU B
BBIBO/IE.

OneHka «2» CTaBUTCS IPY HEBBINOIHEHUH 3a/jaHui (0Kos1o 50%); HeakKypaTHOM WUJN
HEI10/IHOM BbITIO/IHEHWHM paboThl; He3aKOHUeHHOM paboTe.

[MTpakTrueckast pabota Ne6
Tema: V3yueHne 3aKOHa COXpaHeHUs1 UMITy/IbCa
Lens: 1) [IpumMeHnTh 3HaHUE 3aKOHA COXPaHEHWs UMITyJIbCa [JIs PellleHus IPAKTUUeCKUX 3azad.

2) 3aKpenuTh HaBbIKK MPOEKI[MM BEKTOPOB CKOPOCTH Ha OChb X U OMpe/iesieHus 3HaKa
MPOEeKIL[MY CKOPOCTH T10 HallpaBJeHUIO BEKTOpa.

Xop paboTsl.
1. TeopeTnueckas 4acTb.

BenuuriHa mv Ha3bIBaeTCsl UMITY/IbCOM Tesia. OHa sIB/ISIeTCS MEPO MeXaHUYeCKOro [IBHKEHUSI.
[Tpu B3auMo/1efiCTBMY MPOUCXOUT TiepeJjaua UMITyJIbCa OT OIHOTO TeJia K IpYTOMY.

p=mv.

VmMny/ibC Tesia - BeKTOpHasi Be/IMUMHA, HarlpaB/ieHe BeKTOpa UMITy/IbCa COBIA/laeT

C HarpaB/ieHHeM BeKTOpa CKOPOCTH.



;;i - ml-u—’l O COYOAPEHWURA

&)

3

— =

=P +Py P=0

Epunutieli uamepenus ummnynbca B CU siBsietcst [p] = kr+ M/c.

Ecnu Ha Tesno fielicTByeT cuia, CKOPOCTh Tejla U3MeHsIeTCsl. 3HAaUWT, U3MEeHSIeTCS U

HMMITYJIbC Tesla

p = mv. 3meHenune umnysnsca Ap = A(mv) =mAv. [Tockonbky Av=aAt. [Tonyuaem Ap = maAt.
Tak kak ma= F , MoxxHO 3anmcaTh: p = FAt. [IpousBesenue cusbl F Ha Bpems ee At felicTBUst
Ha3bIBaeTCs UMITYJIbCOM CHJIBL.

CUIA U UMNYNbC

* 3anuwem BTOPOU 3aKOH HblOTOHA

vV—v my—my,
 F=ma a=—3LL—>F = 0

l 1
Ft=mv—-—my,

P = mv —UMnyjibC mejd nocile 63AUMO0eLiCMEUs.

Po = MVo — UMAIYILC MeNa 00 83aAUMOOEUCMBUS

Ft=p-po

Epvnuniia usmepenust umnysibca cuabl B CU - He. TT0CKo/IbKYy HBFOTOH MOXKHO pacriucaTh,



TO eZIMHHUI]A U3MePEeHUsT UMITY/IbCa CHJTbI COBITAZIAeT C eJMHULIEN C M3MePeHHsT UMITyJIbCa Tefa.
[MTocnepHee ypaBHeHUe MOKA3bIBAET, UTO, €CJTH UMITYJIbC Tejla U3MEHSIETCs 3a OU€Hb

KOPOTKHI WHTepBa/l BpeMeHH, TTPU 3TOM BO3HUKAIOT OOJIbIIHe CUIbI (yap, TOMUOK,
CTOJIKHOBEHHUE).

Eciu >ke TpebyeTtcst n30exkaTh upe3MepHO OOJBIINUX CHJT, YBEJTUUHBAIOT BPeMSI

JTIeUCTBUS CUJIBL.

JAXOH COXPAHEHMA MMNYNILCA: BEKTOPHAR CYMMA HMMNLCOB TEN,
COXPAHSIOULHX JAMKHYTYIO CHCTEMY, HE MEHAETCA C TEMEHMEM BPEMEHK
NPY NIOELIX BEMKEHMAX M BIAMMOQEHCTEBMAX 3TUX TEN

=m,v, +m,7v,

— —=

P, P,

2. IlpakTrueckast yacCThb.

PenteHue Ka)kJ0M 3aauy J0/DKHO CONPOBOXKAATHCA PUCYHKOM , Ha KOTOPOM YKa3aHbI
BeKTOPBI CKOPOCTH /0 U 110C/Ie U3MeHeHUs CKOPOCTH.

A) Cuctema coctouT U3 AByX Ten a u b. Ha pucynke (puc.1) cTpesikamu B 33JaHHOM MaciiTabe
yKasaHbl UMITYJ/IbChI 3TUX Te/1.UeMy 110 MOAY/IIO pPaBeH UMITYJ/IbC BCE CUCTEMBbI?
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B) Macca tanka m1 = 40T, macca camosieta m2 = 50T. CaMoJieT ABUKeTCSI CO CKOPOCTBIO V =
216 km/u. OTHOLIEHWe UMITyJ/IbCa caMoJleTa K UMITy/IbCy TaHKa paBHO 5. KakoBa CKOpoCTb
TaHKa?

puc.2



B) Teno maccoii 2 kr aABwkeTcst Boab ock OX. Ha rpacduke (puc.2) rnokas3aHa 3aBUCUMOCTh
MPOEKLIMK CKOPOCTH VX 3TOro Tesia Ha ock OX oT BpeMeHH t. Ha CKO/IbKO YMEeHBIIM/ICS 3a Tep-
Bble 8 CeKyH/l JBW)KEeHHUS Tejla MOYJ/Ib €r0 UMITyJIbCa.

I') [apuk maccoii 100 r cBo60/fHO TIa/laeT Ha TOPHU30HTAIBHYIO TIIOLA/IKY, UMesi B MOMEHT
yaapa ckopocth 10 m/c. HaliiuTe n3mMeHeHe UMITy/TbCa TIPH aDCOJTIOTHO YIIPYTOM U abCOTFOTHO
HEeYTNpyroMm yzapax. BerurciuTe cpefiHIO CUIy, IeMCTBYIOIIYIO Ha 1IapUK BO BpeMsl yiapa,
ecy Heynipyrui ygap aavics 0,05 ¢, a ynpyrui — 0,01 c.

BriBog:

Kpurepum onjeHku:

OneHka «5» CTaBUTCS:

- TIPY BBIMO/JIHEHUM PACUETHOM YacTH pab0Thl B COOTBETCTBUM C MCXOJHBIMH JJaHHBIMU 1 O3
OLINOO0K;

- TIPU MPaBUILHOM BBITIOJTHEHUU KOHTPOJIbHBIX 3a/laHuUM;

- TIPY HaJIMYKUU BbIBO/Ia B KOTOPOM TMPUCYTCTBYET OTBET Ha MOCTaB/IeHHYIO Lie/ib B IaHHOM
paboTe 1 yKa3aHbI MOTyYeHHbIe pe3y/IbTaThl; JO/KHBI ObITh 0003HaUeHbI OCHOBHbIE
3aKOHOMEPHOCTH (eC/id OHU UCC/Ie/I0BaUCh); TIepeurcieHbl UCT0b3yeMble (POPMYJIbl WU

TpaBUIa.

O1eHKa «4» CTaBUTCA: NIPU HETTOJTHOM BBITTO/THEHUM KOHTPOJIbHBIX 3alaHUM UM HETMIOJIHOM, HO
B 11€JIOM BEPHOM BBIBO/I€.

OneHka «3» CTaBUTCS:
- IPY HETOYHBIX pacueTax;

- ipu (hopMa/IbHOM BbIBOJIe 0e3 yKa3aHusl M3yuaeMbIX 3aKOHOMEPHOCTEH, TTPaBU/I U
TMOJTyYeHHbIX 3HaueHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/JaHWH, IPH MOTHOCTBLIO OTBevarolieli TpeboBaHUsM paboTe;
- PY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCHA:

-TIpY HEBBITIO/IHEHWH BbIBO/]a U OTCYTCTBUU YaCTH PacueToB;

-TIpY OTCYTCTBUU PaCUeTHOW YacTu;

-1py Hebpe>kKHOM 0(hOPMIIEHHH B OTCYTCTBUS CXeM, TpahHKOB 1 YaCTH PacueToB;

-ITIpY HEBLITIO/ITHEHHBIX HECKOJILKUX ITYHKTOB YKd3dHHBIX BBILLE.

IIpakTnueckas pa6ora Ne7



Tema: CoxpaHeHHe MeXaHHUeCKOH SHepruM Npu ABM)KEHHH Tesia MoJ AeliCTBHeM CHJI
TSDKECTH U YyIIPYTroCTH

HEJIB: HPI/IMEHI/ITB 3dKOH COXPAdHEHUA SHEPIrUA [Jid PA3HbIX THUIIOB 3a/ida4.

Xop paboTsl.

1. Teopernueckasi 4acTb.

_ 3aKOH COXpAHEHMs MeXaHHUeCKO
5 JHEPrum

(Jymma KHHETHYEeCKOH U IIBT'EHIIIHH‘{II:HOFI JHEPIHH Teu, C;OL:FHBIISIMIIJ,I-!X
IAMKHYMyH CUCTeMy H B3daUMO/JEUCTE YIOLHUX Mexay CODOH CH/IaMH
TATOTeHHA H CHJIaMH VIIPYTOCTH, OCTAETCH HEeH3MEeHHOI.
E,+E,=E,+E,

Cymmy E = E + E Ha3bIBalOT NO/IHOH MeXaHHYECKOH HeprueH

E=mgh E=0

‘%‘E““gi & E=k:

3aKOH COXpaHeHHsA W NpeBpai|eHns IHePruM:
MpH JIHOObIX (PU3HUECKHX B3aHMO/EHCTBUAX SHEPrus He BO3HHKAeT U He
vcue3zaeT. OHa ML NpeBpaljaeTcs U3 OAHON (OPMBI B APYTYIO.

2. [IpakTHyeckas yacTb

[TpocTetimumM BUOM JeopMaliuy IBASIOTCS AedopMaliiy pacTskeHusi U ckatus (puc. 1). [pu
Masbix gedopmarusx (|x| << 1) cuna ynpyroctu rponopijdoHaibHa Je(opmalyu.

[Ipy>xuHy, pacTsbkeHre KOTOPOM MPOrpajlyupoBaHo B eJMHULIAX CHJIbI, Ha3bIBalOT
JuHaMoMmeTpoM. KuHeTnueckasi ¥ oTeHLMa/lIbHas SHePrUU MOJUUHSIOTCS 3aKOHY COXPaHeHus!
SHEepruu.
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Puc.1.
Ha puc.1 Bmecto cuiiel B HprOTOHaX 1IKasa nporpajgyuposaHa B eguHuiiax Maccel (100r, 200r,
300r u 1.1.). Bam u3BecTHO, uTO cuia B 1 HbIOTOH SIB/ISIeTCS CUJTON TSDKECTH /11 FPy3a MacCou

100 rpamm.

1.0mpesenute cumy, C KOTOpoi fehopMUpPOBaHa TIPY>KKMHA JUHAMOMeTpa U300paKeHHOT0 B
BepXHel 4aCcTH PUCYHKa

2.0npesenute gedopMalyio TIPY>KUHbI AUHAMOMETPA, eCJIM XKeCTKOCTh MPY>KUHBI IMHaMOMeTpa
paBHa 40 H/m

3.0mnpeieniuTe cuiy, C KOTOPOH Je(popMUpOBaHa Mpy>KKHa A1HaMOMeTpa M300pa’keHHOTro B
HIDKHEeHM 4aCTU pUCYHKa

4.0ripejenvTe 3HaUeHUE X1-X;

5. OripefieniTe MOTEHL[MABHYIO SHEPTUIO MPY>KUHBI B BeDXHeH 1 B HWKHel 4acTH pUCYHKa.

6. Ec/iv peino/ioyKUTh, UTO MPY>KMHY PaCTSIHY/M [0 3HaueHus Aedopmariviu o X 1
ornyctunu. Uemy paBHa KMHeTUUeCKasl SHeprusi MpPy>KUHbI B MOMEHT , Korza JedopMariusi
MIPY>KUHBI COCTaBU/IA X,

BriBoj:

Kputepum onjeHKH:

OneHka «5» CTaBUTCA:


https://moodle.ciur.ru/mod/page/view.php?id=28860

- TIPY BBITTOJITHEHUH PACUETHOM YacTH pabOThl B COOTBETCTBUM C MCXOJHBIMH JJAHHBIMU U O€3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJTHEHUM KOHTPOJIBHBIX 3a/laHUM;

- TIpY HaJIMYMH BbIBOZA B KOTOPOM IMPUCYTCTBYET OTBeT Ha MOCTaB/IeHHYO Lie/lb B JAHHOU
paboTe 1 yKasaHbl [10JIyYeHHbIe Pe3y/bTaThl; J0/DKHbI ObITh 0003HaUeHbl OCHOBHbIE
3aKOHOMEPHOCTH (eC/IM OHU MCCJIe/I0Ba/IMCh); TTepPeYrC/IeHbl UCI0Jb3yeMble (hOpMYJIbl WIH

rpaBUIa.

O11eHKa «4» CTaBUTCSA: TIPU HETTOJTHOM BBITTO/THEHMM KOHTPOJIbHBIX 3a/laHUM WA HeTlOJTHOM, HO
B 1[e/IOM BEDHOM BBIBO/I€.

OneHka «3» CTaBUTCS:
- IPU HETOYHBIX pacyeTax;

- ipu popMasibHOM BBIBOJle 6e3 yKa3aHHs W3ydaeMbIX 3aKOHOMEPHOCTeM, TIpaBuI U
MOJTyYeHHBIX 3HAUeHUH NCKOMOU BeJINYMHBbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolrei TpeboBaHUsSIM paboTe;
- IPY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCSA:

-[IpY HEBBITIO/THEHUU BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-Ipy HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMKOB U YaCTH PACUETOB;

-IIPY HEBLITIO/THEHHBIX HECKOJIBKUX ITYHKTOB YKd3dHHBIX BBILIE.

AOHOHHI/ITEJIBHOE 3a/laHHE.

3aK0H coOXpaHeHUs U NMpeBpalleHus1 JHepruu

3aganwue 1

Teso OpollieHO BePTHKATbHO BBEPX CO CKOPOCTHIO V. Kakoe U3 cielyroIux yTBepKjeHU
OTHOCHUTEe/TbHO U3MEHEeHUs SHePruM TeJia TPu 3TOM JBWKEHHUHA MOXKHO CUMTATh CIIpaBe//IUBbIM?

Bbibepume o0uH u3 5 eapuaHmog omeema:
1) npu najieHUM BHK3 NOTeHLMa/IbHast SHeprysi Tejla yBeMunBaeTcst

2) o Mepe roabeMd TeJia ero MOTeHUHUA/IbHAA U KWHeTUYeCKadAd SHEPIYK YMEHbIIAETCA



3) no Mepe nozibeMa TeJia ero NnoTeHLMaabHast SHepryst yBeJIuurBaeTCs

4) ripu MaJileHUM BHU3 KMHEeTUUeCKas SHeprus Tesla MOCTeNeHHO YMeHbIaeTCst
5) o Mepe nojbeMa TeJjla ero noTeHLMaabHasi SHepIrUsi yMeHbI1aeTCsl

3afganue?2

Teno maccoii 0,5 Kr 6poCH/IM BepTHKa/ILHO BBEPX CO CKOPOCThIO 20 M/C. 3a BpeMsi TO/IéTa Cujia
COTIPOTHBJIEHUSI BO3/lyXa COBepIlIaeT paboTy, MOAY/b KOTOpOoi paBeH 36 k. Teno ynagér
0OpaTHO Ha 3eMJTI0 CO CKOPOCTbIO, PaBHOM

Bbibepume o0uH u3 5 eapuaHmos omeema:

1) 20 m/c

2) 8 m/c

3) 12 m/c

4) 16 m/c

5) 10 m/c

3aganue3

[TepBoe Teno Maccoii M 006/1ajiaeT KWHETUUECKOU SHeprueii, Kotopasi BiBoe 0oJibIIle,
yeM KMHeTHuecKas 3Heprusi BToporo tena Maccovi 2M. CpaBHUTe CKOPOCTH Vi U V, 3TUX Tel

Buibepume o0uH u3 5 eapuanmos omeema:

1) Vi=Vp

2) 2V1 =V

Fd

3) Vi = 4V2

-

4) Vi = 2V2

5) 4V1 =V

3aganue 4
Ha puc. mipeacTaBiieHa TpaeKTOPHS [BI)KEHHS Tejla, OPOLIEHHOTO MO/ YII0M K TOPU30HTY. B

KaKOM TOUKe TpPaeKTOPUM CyMMa KWHeTHUYeCKOH U MOTeHLMa/IbHOM SHePruy Tejia umesa
MaKCHUMaJ/IbHOe 3HaueHue?

Bblbepume o0duH u3 5 apuaHmog omeema:


https://moodle.ciur.ru/mod/page/view.php?id=28860
https://moodle.ciur.ru/mod/page/view.php?id=28860

1) Bo BCcex TOUKax O/IMHAKOBOe
2) Bo Bcex ToukKax paBHa 0
3)1

4)3

5)2

3aganue 5

Axyna, macca KoTopoii 250 KT, I/IbIBET CO CKOPOCThIO 4 M/c. Ee KrHeTnueckas S5Heprusi paBHa...

Bblbepume o0uH u3 5 eapuaHmos omgema:
1) 2000 [Tx

2) 1000 I

3) 0 Ik

4) 62,5 IIx

5) 500 [k

IIpakTHueckas padora Ne8
Tema: Peirenue 3a/ja4 Ha OCHOBHOE YpaBHEeHHE MeXaHUKH

Ienb: Hayuntbcs IpUMeHATh OCHOBHOE YpaBHEHHE MeXaHUKU /11 Pa3HbIX TUIIOB 3a7a4.

Xop paboTsi
1. TeopeTnyeckKas 4acThb.

ma =F

OCHOB8HO®e ypasHeHUe SuHaMuKU nocmynamesibHo20 dsuxeHUs Mamepuanbuoﬁ
MOYKU.

MpuHyun cynepno3uyuu unu NpuHUUN HesasucumMocmu delicmeus cun

EcnM  Ha  MarepuanbHoe Teno  [eUCTBYHT  Heckonbko cumn, To
Pe3ynLTUPYIOLUYIO CUMY MOXHO HaWTW U3 BbIPDKEHUA:
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2. HpaKTI/I‘{ECKaH YacThb. Pa306DaTb TPpU 3d1dYUH.

Pemiuth camMoCTOATE/ILHO 3aia4y

3ajaya Ha HAK/JOHHYK IUIOCKOCTb. Ha TOpM30OHTa/bHOM CTO/Ie JIe)KUT [lepeBsIHHbIN
opycok. KosdduiieHT TpeHHsT MeXAy IIOBEpPXHOCThIO cTrosia U Opyckom p =0,1. Ecmu
TIPUJIOKUTb K OPYCKY CU/Ty, HarpaB/ieHHYI0 BBepPX T0J] YoM o = 45° K TOPU30HTY, TO OpyCOK
OyzeT ABUTaTLCS TI0 CTOTy paBHOMepHO. C KakiUM yCKopeHHeM Oy/ieT IBUraThCsi 3TOT OPYCOK 10
CTOJ1y, eC/IY TIPUIOXKUTb K HEMY TaKyto >Ke TI0 MOZyJIF0 CHJTy, HallpaB/eHHY10 1oz, yriaoMm 3 = 30°
K TOPU30HTY?

BriBoj.

Kpurepum o1jeHKH:

OneHKa «5» CTaBUTCA:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH PabOThl B COOTBETCTBUU C MCXOAHBIMM JaHHBIMU U 6e3
OIIMOOK;

- MIPY TIPAaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHUM;

- TIPM Ha/IMYMHW BBIBOJIa B KOTOPOM IPHUCYTCTBYeT OTBeT Ha IOCTaB/eHHYIO IieJib B JaHHOU
paboTe W yKa3aHbl TIOJlyueHHbIE pe3y/bTaThl; [JO/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEpPHOCTH (ec/ii OHU HCCIe/I0Ba/IMCh); Tepeuurc/ieHbl HCIo/b3yemMble (GOpMy/bl WU
ripaBu/a.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BbITIOJIHEHUU KOHTPOJ/IBHBIX 3a/JaHWN W/ HETI0JIHOM, HO
B 11€JIOM BEPHOM BBIBO/I€.



OneHka «3» CTaBUTCSA:

- MIPY HETOYHBIX pacueTax;

- npu QopmanbHOM BbIBoJe ~ 0e3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDPHOCTeM, TpaBWI U
TMOJTyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolneid TpeboBaHUsIM paboTe;
- IPY OTCYTCTBUM BBIBO/IaA.

OneHKa «2» CTaBUTCSA:

-TIpYU HEBBITIO/THEHUH BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;

-IpY HeOPE>)KHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMKOB 1 YaCTH PACUETOB,;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

IIpakTnueckas pa6ora Ne19
Tema: Pemienue 3a5au no Teme: «I'a3oBble 3aKOHbBI. YPaBHEHHE COCTOSTHUS H/[€a/TbHOT0
ra3a. MonsipHasi ra3oBasi NOCTOSTHHAs».

Lenb: orpee/iMTh YUC/I0 MOJIEKYJT BO3/lyXa B LIWIMH/PE UCIIO/b3Ysl TIOKa3aHUs IPUOOPOB U
ypaBHeHHe MeHjeneeBa-KalinepoHa

Xop paboTbl.
IlpakTHYeckas 4acTb.

=t

UL LR

OpMeHTM POBOYHBIE CBEAEHUSA

m
l. pV, = W RT — ypaBHeHHe COCTOSIHHS rasa
Menneneesa — Kaaneiipona

2. R = 8,31 Ix/(moab-K)
3. Ny = 6,02.10%° momb—"

HonosauTesbHbIe cBeennsi: V=Socu h; Socu = MR?

3apanue (KAPTA 1A):

TOHKOCTeHHBIN MeTa/VTMueCKUi LIWIMH/P YaCTUYHO 3all0/IHeH BO3/[yXOM U 3aKPbIT HEBECOMBIM
TIOpIIIHEM, KOTOPBIN MOXKeT repeMeIlaTbCsi B UruHzpe 6e3 TpeHus. PAfoM ¢ MIMHAPOM
HaXOJSTCSl TEPMOMETP U OHapomeTp.



Onpejenure UUC/I0 MOJIEKY/I B IIMJIMHAPE [IPU yKa3aHHbIX yCJIOBUSX, €C/IU LIUIUH/P
n3o6pakeH B1/10 yacTh HaTypa/ibHOW BeJIMUUHBL. Pe3ysibTaThl U3MepeHU OKPYT/IUTD /10 UKc/ia
CaHTHUMETPOB.

BeiBoj;:

Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTH paboThl B COOTBETCTBUM C UCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHuUM;

- MPU HA/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIO/Iy4eHHble pe3y/bTaThl, [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecii OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW UM HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu QopmanbHOM BbIBoJe  0Oe3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeM, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTHIO OTBeuarolreld TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/A M OTCYTCTBUU YaCTU PACUETOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahKOB 1 YaCTH PacueToB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

Jlono/IHUTe/IbHOE 3a/jaHHe.

YpaBHeHMe COCTOSITHHMSA U/lea/IBHOIO ra3a. ['a3oBble 3aK0HBI

3aganue #1
Bonpoc:

HPI/I KaKuX Iponeccax Ha6JI}O'E[aETCH JIMHelHas 3aBUCHMOCTh MEeXAy ABYMs MaKpOIlapaMeTpaMHn
Haea/JibHOro rasa

Bbibepume HeckonbKo u3 4 eapuaHmos omeema:
1) N3oTepmuueckuii

2) N306apHbIii

3) 30xopHbIi1

4) ApuabaTHbIiA

3apanue #2
Bonpoc:



B ogHOM MoJie uzieasibHOTO ra3a OTHOLIeHHe TTPOU3Be/|eHNs 1aBIeHus U 00béMa K TeMrieparype
paBHO...

Buibepume o0uH u3 4 eapuaHmos omeema:
D1

2) 8,31

3) 6,02

4) 1,38

3aganue #3
Bonpoc:

Kak n3MeHHUTCs [jaB/ieHHe H/jealbHOTO ra3a, ecyid ero TeMIiepaTypa yBeJMuriIack B TP pasa, a
00BbéM - B 2 paza?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) YmenbmTce B 6 pa3s

2) YBenuuuTcs B 6 pa3s

3) Ymenbiuutcs B 1,5 pasa

4) YBenmuuurcs B 1,5 pasa

3apanue #4
Bonpoc:

OTHoIlIeHWe JaB/IeHUS U/Iea/TbHOTO Ta3a K ero TeMIiepaType OCTaeTcsl MOCTOSTHHbIM. Tora, peub
uzer o00...

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) 30xopHOM mpoLiecce

2) N3o6apHoM Tipotiecce

3) N3oTepmMuueckom rporiecce

4) AguabatHoM Tipoliecce

3aganue #5
Bonpoc:

Ha rpadwuke ykasaHbl e n3006apsl. Vicxos u3 rpaduka...
H3obpadicerue:

V A

2

Pl
P.
‘/

Bblbepume oduH u3 3 eapuaHmos omeema:
1) P,<P;
2) P,>P,
3) P2:P1

~ WV

3aganue #6



Bonpoc:
a3, u30TepMUUYECKH pacLIUpPsIsCh, U3MeHu1 00BéM oT 1 71 10 4 1. HauanbHOe /jaBieHue rasa
paBHo 200 kI1a. Kakum ctaHet faBnienue (B KI1a), Korja ra3 3akOHUUT PACIIUPSITHCS?

3anuwume 4ucno:

3aganue #7
Bonpoc:

OjiviH rpaMM BO/I0pO/ia HaxoAMUTCs B OarioH nof, faBinenuem 150 kITa. HaiiguTe Temnepatypy
Boziopoza (B K), eci 06bém GasiioHa paBeH 3 J1.

3anuwume 4ucno:

3aganue #8
Bonpoc:

Bo3ay1uHbIi 1apyK, KOTOPBIM He TIPOIYCKaeT BO3/lyX, HAXOJUTCSI B KOMHATe [pH TeMIiepaType
20 °C. Ilpeamnonaras, 4To TPOLECC OXJIAXKAEeHUs [IIapHKa SBIIeTCS N300apHbBIM, OTIpeZiesinTe, 10
KaKol TeMriepaTypbl HY>KHO OCTYAUTD IIapUK, YTOObI ero 00bEM YMEHBIIU/ICS B/[BOe?

3anuwume uucno:

3apanue #9
Bonpoc:

A3ot HaxoauTcs B 6amtone ripu Temrieparype 90 °C. TIpearmosarasi, 4To MJIOTHOCTh a30Ta NIPU
JlaHHBIX YC/IOBMSAX paBHa 7,5 Kr/M?, HaliguTe gaBjeHue a3ota (B k[1a) Ha cTeHKM 6GajijioHa.

3anuwiume uucno:

3apanue #10
Bonpoc:

YHI/IBepCaJ'ILHaH ra3oBad MOCTOsAHHas U3MepPAETCA B...

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) x/monb

2) x/K

3) Ix/(Mmonp*K)

4) x/(Mmonp*K*m?)

OTBeThI:
1) (1 6.) BepHbie oTBeTHI: 2; 3;
2) (1 6.) BepHble OTBeTHI: 2;
3) (1 6.) BepHble oTBeTHI: 4;
4) (1 6.) BepHble oTBeTHI: 1;
5) (1 6.) BepHble OTBeTHI: 2;
6) (1 6.): BepHsiii otBeT: 50.;
7) (1 6.): Bepnnriii otBet: 108,3.; BepHbiii otBeT: 108.;
8) (1 6.): BepHriii oTBeT: 146,5.;



9) (1 6.): BepHnsiii oteT: 808.;
10) (1 6.) BepHble oTBeTHI: 3;

ITpakTHueckasi padora Nel0
Tema: Onpegenenne KII/] TenioBeIX ABUrarTesnem
Henn: 1) Havitu K1/l ngeaabHOro TEMIOBOTO JBUTATeIS;

2) MO3HAKOMMTLCS C OCHOBHBIMU XdPAKTE€PHUCTUKAMM TEIIJIOBBIX ABHFHTEHEﬁ.

Xop padoThI.
1) TIpoBepbTe CBOIO TOTOBHOCTH K MpakTUuecKou pabote " Omnpesenenrie KIT/I TeroBbix
JBUTaTesiel", oTBeuasi Ha BOIPOCHI PU3UUECKOro JUKTaHTa (Max -5 6aioB);
2) IpoYMTalTe U 3aMULLInTe IJaBHYI0 MbIC/b K KaKJ0MY 13 TeKCTOB Nol-No6;
3) coctaBbTe OK 110 TeMe TemnyioBbIe IBUTaTeH;
4) HanMLIKUTe BBIBOJ, 00 M3yyeHHOM MaTepHasie (OTBeTbTe Ha BOTIPOCHI B pa3ziene
[MPNJTIOXKEHUE).
Bonipocsl 151 (pr3UYecKoro AMKTaHTa
B1. 1.Yto noHMUMaOT NOJ BHYTPEHHEN SHepruei?
B2. 1.4Yto noHMMArOT NOJ, BHYTPEHHeN SHeprueu?
B1l. 2. Kakumu ciocobamMy MOKHO W3MeHUTb BHYTPEHHIOI SHEPTUI0?
B2. 2. Ha3oBwure criocoOsI Terionepesauu
B1. 3. Ilo kakoi1 popmyJie BEIUMC/ISIOT BHYTPEHHIOK SHEPTUIO W/learbHOro rasa?
B2. 3. TIlo kakoii (opmyrie BEIMUCSAIOT paboTy ra3a B TepMOJUHAMUKE?
B1l. 4. 3anvuute Gpopmysy U chopMynupyite 1 3aKOH TePMOJMHAMUKHU.
B2. 4. ChopmynupyiiTe 3aKOH COXpaHeHHs1 SHePIUU B TEIJIOBBIX MPOLjeccax.
B1. 5. Kakoii nmpotiecc Ha3bIBatOT He0OpaTUMBbIM?
B2. 5. ChopmynupyiiTe BTOPOil 3aKOH TePMOJMHAMUKH.

1. Teopernueckas yacTb

Tekcr 1. bonbliiasi yacTb ABUraTesiel, UCTIOIb3YeMbIX JTFOAbMH, - 3TO TETIJIOBbIE JABUTaTe TH.
VcTopusi TeraoBbIX MaIIUH YXOJAUT B [jasieKoe Mpoiiyioe. ['OBOPST, ellle [iBe C JIUIITHUM ThICSUH
neT Hazaj, B III Beke 710 Halllell 3pbl, BeJIMKUN I'pDeuecKUil MeXaHUK U MaTeMaTHuK Apxume[
TOCTPOUJT TIYIIIKY, KOTOpasi CTpesisiia C TOMOIbI0 Mapa. PUCYHOK Mymiku Apxumesna U ee
ornvcaHue ObUTHM HalZieHbl CriycTsi 18 cToneTHii B PyKOMUCSX BEJTMKOTO HUTA/bSHCKOTO YUeHOTo,
WHXeHepa U XyZo)kHuKa JleoHapao ga Bunuu. Kak ke ctpensiia 3Ta myimika? OfAuH KoOHel]
CTBOJIa CWJIbHO HarpeBa/id Ha OrHe. 3aTeM B HarpeTylH uacTb CTBOJIa HajJWBaiu Bony. Boza
MIHOBEHHO WCTapsijlach W TpeBpaillaiack B map. I[lap, pacmmpsisch, C CWIOM U TPOXOTOM
BbIOpackiBas sApo. [1s HaC WHTEpPeCHO 37ieCh TO, UTO CTBOJI MYIIKM TIPeACTaBisiii COOOM
L[UUH/IP, TI0 KOTOPOMY KaK MOPIlIeHb CKOIb3UIIO SI/IPO.
CeropHss OJWH W3 CaMbIX paCMpPOCTPAHEHHBIX TETUIOBBIX JBHUTraTesiell sIBSeTCS ABUraTeslb
BHyTpeHHero cropanus (JBC). [IpuHIMN JeicTBUS 3aK/IH0YaeTCs B TOM, UTO SHepPrus TOTUIMBa
TepexoIuT BO BHYTPEHHIOK SHEPTHI0 Mapa, a ra3 (map), pacimpsisich, coBepiiaeT paboty. Tak
BHYTPEHHSIs1 SHeprusi rasa (mapa) npeBpaiilaeTcsi B KHHeTUUECKYHO0 SHePrHI0 TTOPIITHS.
Ycmpoticmea, npeepawjaroujue 3Hepauio monaued 8 MexaHu4ecKylo SHepauio, Ha3blearomcs
men/108bIMU 0guU2amensimu.

Tekct 2. [Ins Toro uToObl ABUTATEb COBepIIan paboTy, HeoOXoAUMa pasHOCTh /IaBI€HHUM T10
o0e CTOpPOHBI MOPIITHS J[BUTATeJIsI WK jonacteld TypOuHbL. Bo Bcex TerIOBBIX JBUTATENSIX 3Ta




Pa3HOCTh JaBJIEHUH /IOCTUTAeTCsl 3a CUeT TOBBIIIEHUS] TeMITepaTypbl pabouero Tesma Ha COTHU
WA THICSIYM TpajyCoOB [0 CPaBHEHHWIO C TeMIlepaTypod OKpy»Karouiel cpezpl. Takoe
TNOBBILIIEHWe TeMIlepaTypbl MPOUCXOAUT NIPYA CrOPaHUU TOT/IVBA.

TennoBass MammHa paboTaeT LMK/IMYHO. ['a3, KOTOpPOMy TIiepefjaeTcsi SHeprusi, Harper [0
BBICOKOM TeMIlepaTypbl M COOTBETCTBEHHO BHYTPEHHSISI SHeprusl Takoro rasa JOCTaTOYHO
Gosbiuas. Pacimpsisice, ra3 coepiuaeT paboTy, COOTBETCTBEHHO OX/IaX/aeTcsl, ero BHYTPEHHSS
SHEprWsi YMeHbIIaeTCs ¥ COBepIIaeTcs Tone3Has pabora. B panmbHelimem, duroObl Bce
MOBTOPW/IOCh HaM HaJl0 MepeBeCcTH Halll TerUIOBOW JBUraTe/lb B MepPBOHAaualbHOE COCTOSIHUE,
TakuM oOpa3oM, uroObl paboTa BHOBb TOBTOpWIAck. [Iyii 3TOro HaM HeoOXOAWMO Ta3
oxJIaKJaTh. [/ paccMOTpeHUsl BCeX MpoLieccoB, npoucxoasanmx B T/I, yao6Ho paccMaTpuBaTth
ras, HaXOJSIMICS B WIMH/Pe I0J NopiHeM. B 3ToM c/iyyae Mbl FOBOpPHUM, UTO ra3 coBepliaeT
paboTy no nepemeleHuo nopiHs. PaboTa 3Toro nopuHs u 0yjeT cuuTaThCs Moje3HoM.

Texkcr 3. OgHo3HauHO Knaccudunmposate T[] Henmb3s. CylijecTByeT MHOTO IPU3HAKOB, IO
KOTOpPbIM pa3/ivMyaloT TeIyIOBble [JBUraTequ: II0 Ha3HAUEHWIO [iBUTaTe/iel, T0 poAy
WCII0/Tb3yeMOT'0 TOTUIMBA, TI0 CrIoco0y npeobpa3oBaHus TEIJIOBOM SHEPTHH B MEXaHUYeCKY0, TI0
croco0y peryavpoBaHusi B CBSI3U C M3MeHeHWeM Harpy3Ky U T.J.

OcHoBHasi K1acCU(UKALUs TeIIOBBIX [BUTaTesield 1Mo Croco0y MozBO/a TeryIoThl K pabouemy
TeJy:

1. /IBurareny BHyTpeHHEro CropaHus

2. [IByraTesny BHeIIHEro CropaHus

[lBuratenn BHYTpPeHHero CropaHus. B 3TuX ABUraresnssx OCHOBHbIE IIPOLECCBI — CKATaHUe
TOTJIMBA U Bbl/le/ieHre TerIoThl ¢ TipeoOpa3oBaHUeM B MeXaHHWYeCKyH paboTy — IMPOUCXOJST
HeIoCpe/ICTBeHHO BHYTPH JIBUTaTeJIsl.

[lBuratenu BHeILHero CropaHus — KjacC JBUraresei, rje MCTOYHUK TeIyla WM TPOLEeCC
CrOpaHusi TOTIMBA OTZeseHbl OT pabouero Tesia. JTO, HArpuMep, rapoBas TypOuHa, rasoBast
TypOUHa, MapoBasi MallluHa.

Tekct 4. JTrobast TerioBast MalllHa COCTOUT U3 HarpeBareJisi, paboyero Tesa M XOM0ANUIbHHUKA.
IlepBasg uacTb - HarpeBaresnb. Harpesatenem B T/l sB/isieTcs mpoliecc CropaHusi TOIUIMBA.
VMeHHO B 3TOT Mpolecc BK/IOYaeTcs obpasoBaHMe rasa. HarpeBaTenb XapakTepu3yeTcs
TeMIlepaTypoi HarpeBaresisi Ty, T.e. Temreparypa Toro, ra3a, KOTopbiii obpa3oBascs. V1 KOHeYHO
KOJINYeCTBOM TeT/IOThI, KOTODLIH 1epeJjaeTcsi ITOMY rasy.

I'a3, oOpa3oBaBmiics B pe3y/bTaTe, TOTO YTO CrOPEJIO TOTUIMBO, HAa3bIBAETCS DAOOUMM TEJIOM.
Pabouee Teso 1 coBepuiaer paboty. VI ocraBlieecsi, HEKOTOpOe KOJMUECTBO TeIUIOThI OyzeT
nepeZlaHO XOJIOU/IbHUKY.

XoJ/IOWIbHUKOM, KaK TIpaBW/IO, sIBJISIETCS OKpyXKatolllasi cpefa. VIMEHHO TemriepaTtypa
XOJIOAW/IbHUKA B [JAHHOM CJ/lyyae HaM TOBOPDUT O TOM, /0 KaKO TemriepaTypa Mbl [JOJDKHBI
TIOHU3WUTh TemrepaTypy pabouero Tema, uToObl IepeBeCTM MalllMHy B TepBOHaYaabHOE
COCTOsIHUE.

Paboty, KoTOpoe coBepiliaeT pabouee Teso, ra3 Npy paclliMpeHry, Mbl OTIpeZie/isieM CJle/[yOLM
obpasom: A=| Q|- |Q ;. BakHoe 3HaueHMe WMeeT UMKIMYHOCTb paboThl. Pabora aBurartess
OyzeT orpaBjjaHa B TOM CJjlyuyae, ecd paboTa Mo ckaTuio rasa OyZeT MeHbllle, yeM paborta,
NpoM3Be/ieHHasi CAaMUM Ta3oM. B 3Tom ciiyuae paboTa rasa coBepIaeTcs py paclipeHunH, T.e.
TOr/la, Korja JaBjieHHe rasa Oyzer Gosblie atmocdepHoro. A B caydae OXJIax[eHHWs rasa,
CKaTve rasa OyZeT MpOW3BOAUTHCS BHEIIHMMH CH/IaMM, TOTAA paboTa ras3a OyzeT CUMTaThCst
OTpHLIATeIbHOM.

Texkct 5. KII/] TerioBoro pApurarens — Ba)KHelIlas ero xapakrepuctuka. T/l moguuHsercs
IIepBOMY 3aKOHY TepMOJMHaMUKHU U KOHEUHO >Xe BTOPOMY 3aKOHY TepMOJVMHaMHKHU (Ilepefaya
Teryia MPOUCXOAUT OT GoJiee HarpeToro Teja K MeHee HarpeToMy).



Kos¢ppuyuenmom nose3nozo Oelicmeusi HA3bIEAIOM OMHOWEHUE nNoO/e3HOU pabombl,
coeepuieHHOU OaHHbIM OeuzamesneM, K KO/u4ecmey menaombl, NO/JAY4eHHOMY OmM

) Qpp—Q,

Hazpeeames. KI1/l BbIpaKaroT B IpOLjeHTaX. = Q171 -100% = Q1 .100%

Q. — TeruioTa, ronyyeHHas oT Harpesaresis, [k Qy - TeruioTa, OTAAHHAsA XONOAUIBHUKY, K
Otot KII/l siBnsieTcs peanbHbIM, T.e. Kak pa3 3Ty (OpMyJly M UCIOJIb3YIOT [/151 XapaKTepPUCTHUKU
peasIbHBIX TeIIOBBIX JIBUraTesIeu.

B 19 Beke B pe3ysbTaTe paboT Mo TersioTexHuKe (paHLy3ckuii uHxeHep Caau KaphHo
TIpe/I/IOKUT APYTOH criocob Jyist oripeziesieHust (depe3 TepMOAMHAMUYECKYH0 TeMITePaTypy):

4 b R b Y

n= Hbuy -100% T, — TepMoMHaMHUUeCKas TemMIiepaTypa HarpeBarens, K

T, - TepMoAuHaMHUyecKas TeMIieparypa XoJo4unbH1Ka, K.
U 5T0T KO3 PULIMEHT 110/1e3HOT0 JIeMCTBUS MOMy4n/I Ha3BaHe MaKCUMaabHOT0
['aBHOe 3HayeHHe 3TON (OPMYJbI COCTOUT B TOM, UTO /100as peanbHAs menaoeds MAawuHMd,
pabomatrowjas ¢ Haepeeamenem, umeowjum memnepamypy TH, U X0N0OUAbHUKOM C
memnepamypoti T,, He moxcem umemb KII/I, npeebnuarowuii KII/] udeanbHoll menaoeoll
MawuHbl. He cymecTByeT TemioBoro apuratens, y kotoporo KII/T = 100% v 1.
dopmysa [aeT TeOopeTHUeCKUM mpeden [Jjs MakcuMmanbHoro 3HaueHusi KIIJ] TemnmoBbIX
naBuratesieli. OHa TOKa3biBaeT, UTO TeIJIOBOM /Burarenb TeM 3(ddeKTrvBHee, uyeM BbIllie
TeMIlepaTypa HarpeBaTre/si M HWKe TeMIlepaTypa XOJIOAW/IbHUKA. JIWIb TpU TemriepaType
XOJIOIW/IbHYKA, PaBHOHM abCO/MIOTHOMY HyJIiO, 1 = 1.
Ho Temmeparypa XonoAWIbHUKA TIPaKTHUECKH HE MOXKET ObITh HIKe TeMrepaTypbl
OKpY’KaloIllero Bo3/yxa. I[IOBbIMIATh TeMriepaTypy HarpeBatensi MoxkHO. OJHako 000
MaTepuan (TBepjoe Tejio) 00/aZiaeT OrpaHUYEHHOH TEeIIOCTOMKOCTBIO, WU >KapONPOUYHOCTHIO.
[Ipy HarpeBaHMM OH IMOCTENEHHO yTpauuWBaeT CBOM YyNpyrde CBOMCTBA, @ NPU [OCTaTOUYHO
BBICOKOM TemriepaType M/1aBUTCS.
Celiuac OCHOBHbIE YCWINS UH)KeHEPOB HarpaBreHbl Ha mnosbliieHre KII/I nBurarteneii 3a cyer
yMeHbIlIeHHsI TPeHUsI WX uacTeil, MoTepb TOI/IMBA BC/IEJCTBHE €ro HeroJHOr0 CropaHus U T.
1. PeanbHble Bo3MoKHOCTH [i71s1 TioBbitieHus1 KIT/] 37ech Bce elije 0CTatOTCsl OO/IBIINMU.
[MoBbimenue KIT/] TenmoBbIxX ABUraTesied v MpuO/IM>KeHHe ero K MaKCUMaTbHO BO3MOYKHOMY —
Ba)KHeHII1asl TeXHUUecKas 3ajjaua.

Tekct 6. Fe3 men06bix 0guzamesieli coepeMeHHAs1 Yueuausayusi Hembicauma. Mbl He UMend
Ob1 B u300uMMM Oewegylo 3/1eKmposHepeulo i Obl  Obl  JIMILIEHBI BCeX dguzameiell
CKOpPOCMHO020 mpaHcnopma.

Haubosnbiiee 3HaueHWe WMeeT WCIIO/Ib30BaHWE TETUIOBBIX JBUraTe/lel Ha  TerIOBBIX
3/1eKTPOCTaHLIMSX, I/le OHU MPUBOJAT B [IBV)KEHNe POTOPbI FeHepaTOPOB 3/IeKTPUYECKOI0 TOKa.
TerioBble [BUTATe/ - TIAPOBBIe TYPOWHBI- YCTaHAB/IUBAIOT Takke Ha Bcex ADC [1s MoTyueHust
rmapa BbICOKOM TemrepaTypel. Ha Bcex OCHOBHBIX BHJaX COBPEMEHHOIO TpaHCIOPTa
TIPEUMYIIIECTBEHHO HCIIOB3YIOTCSA TeTUIOBble ABWraTe/d: Ha aBTOMOOW/IBHOM- TIODIIHEBbIE
JIBUTaTe/I BHYTPEHHEro cropaHusi; Ha BogHoM- [IBC 1 napoBbie TypOWHBI; Ha X//I- TeMI0BO3bI C
JIU3e/IbHBIMYA YCTAaHOBKAMHU; B aBUAllUM- TIODIIHEBble, TypOOpeaKTHBHbIE U peaKTHUBHbIE
JBUTaTesIu.

CpaBHUM 3KCITyaTallMOHHbIe XapaKTePUCTUKU TeTJIOBbIX JBUTaTesIei.

KIII: Tlapogoti auratenb — 8%; IlapoBas TypouHa — 40%; I"a3oBast TypOuHa — 25-30%);
[Burarens BHyTpeHHero cropanusi — 18-24%; [1usenbHbildi fBUratens — 40— 44%; PeakTUBHbIN
asuraresb — 25%

Tekct 7. HerpepbIBHOe pa3BUTHE SHEPTeTHKU, aBTOMOOMILHOTO U IPYTUX BUJIOB TPAHCIIOPTa,
BO3pacTaHue TMoTpebieHust yris, HedTH, ra3a B MPOMBILUIEHHOCTH W Ha OBITOBBIE HYKIbBI
YBEJIMUMBAIOT BO3MOYKHOCTH Y/IOB/IETBOPEHUS KU3HEHHBIX MOTpeOHOCTel uesnoBeka. OJHAKO B



HacTosilllee BpeMsl KOJIMYEeCTBO €XeroJHO CKWraeMOro B pas/MUHbIX TeIJIOBBIX [BUTaTesIsx

XUMUYECKOT 0 TOTL/IMBA HaCTOJIbKO BeJIMKO, 4To BCE Bosee ca0acHOl

npo6/1emMoti CTaHOBUTCSI OXpAHA ~ Npupodbl  OM  @pe0H020  @/AUsIHUSL ~ NPOOYKINOg

czopaHus. OTpuliaTeNlbHOe B/MSIHUE TEIUIOBBIX MalllMH Ha OKPY)KaloIlyl Cpely CBsi3aHO C

JlefiCTBHeM pas/IMuHbIX (DaKTOpPOB:

1. Tlpy o©KWraHUuMd TOTUIMBA MCIIONb3YeTCs KUC/IOpOJ W3 aTMocdephl, BCIeJCTBUE Uero
cofiep>kKaHre KMC/IOpo/ia B BO3JjyXe MOCTeNeHHO YMeHbLIaeTCsl.

2. CxuraHue TOI/IMBA COTIPOBOXKJAeTCsl BbiZie/ieHMeM B arMocdepy YIJIEKUC/IOTO Tasa.
[anbHeliiee cyliecTBeHHOe yBesmueHre KoHLeHTpaluu CO; B aTMocdepe MOXXeT NPUBECTU
K MOBBILLEHUIO ee TeMI1epaTypbl («[1apHUKOBbIN 3PHeKT»).

3. TpY OKUTraHuM yris U HedTu aTMocdepa 3arpsi3HsAeTCs a30THBIMU 1 CepHbIMU

coeZIMHEeHUSIMU, BPeJHBIMHU [I7Isl pACT@HUM, )KUBOTHBIX U [JIsl 3[J0POBbsI UesloBeKa.

4. AxrtyanbHa ipobeMa 3aXOpOHEHUs! Pa/JHO0aKTUBHBIX OTXOZI0B aTOMHBIX CTAHLHM.

5. IlpumeHeHue TapoBBIX TYpOMH Ha 3/€KTPOCTAHIMSAX TpeOyeT OO/BIIMX TUIOMIaZield Tof
npyJbl [ OXJlaKAeHUs: orpaboraHHoro mapa (35% BofocHaOXeHHsI BCeX OTpaciei
X0351CTBA).

[151s1 oxpaHbl oKkpycarowjeti cpedbl HeOOXOAUMO 00eCTIeunTh:

1. 2¢dexTBHYIO OUNCTKY BbIOpAchiBaeMbIX B aTMOCGhepy 0TpabOTaHHBIX ra30B;

2. WCI0Jb30BaHWe KAaueCTBEHHOTO TOIIMBA, CO3[aHHE YCIOBWWA Juid Oosee TIOTHOTO ero
CrOpaHus;

3. nosbinenyve KIT/I TenyioBeIX ABUraresield 3a CYeT YMEHbIIEHWs NO0TePb Ha TPDeHWe Y MOJIHOTO
CropaHus TOTIMBA U JIP.

[TepcrieKTMBHO MCMO/Ib30BaHUE BOAODO/A B KAUeCTBe FOPHOYEro /i/1s TeM/IOBBIX IBUraTe/Ieil: pu

CropaHuy _Bojopojia obpasyercs Bofa. IiyT WHTEHCHBHBbIE WCC/Ie[OBaHUS TI0 CO3/1aHUI0

3JIEKTPOMOOW/IEH, CTTIOCOOHBIX 3aMEeHUTh aBTOMOOU/IH C IBUraTe/ieM, pabOoTaroImyM Ha OeH3MHe.

ITPNJIOKEHME K BbIBOAY
Kakvie MaliiHbl Ha3bIBarOTCS TEIJIOBBIMU?
KakoB ripuHIuI paboThl TEMJIOBBIX ABUraTenei?
Ha3oBuTe 0CHOBHBIE 3/1eMeHThI TeIJIOBOr0 JBUraTe/isl U UX Ha3HaueHue.
UTo Ha3bIBAKOT KIIJ, TEILJIOBOI'O JBUraTesIs?
ITo kakoii popmysne paccuntbiBatoT KI1/] peanbHOM MallliHbI?
[To kakoii popmysne paccunthiBatoT KI1/1 npeanbHoit MamivHbl? KakoB ee cmbica?
Ha3oBute Kakue BU/ibl TEIIJIOBBbIX MalllMH BaM HU3BeCTHBI?

Nk W=

IIpunoxenue 1
Pemrenue pacueTHsbIX 3aia4
3adayu.

1. Hauru KII/I TennoBoro aApuraresns, eciy ras nojaydaet ot Harpesatesst 200 [Ix TenioTel 1
OTZaeT XOJ0AUIbHUKY 135 JIXK.

2. Uemy paseHn KII/] TerzioBoro gsurares, eciv reMreparypa Harpesatess 800°C, a
TeMIlepaTypa XoJoAuIbHUKa 25°C?

3. Ounenure MakcumasbHOe 3HaueHue KII/I, KoTopoe MOKeT UMeTh TelyioBas MalluHa C
TeMIiepatypoi HarpeBaTtesisi 727 °C u TemriepaTypoi xonogunbHukKa 27 °C.

4. Kaxkos KII/I TersioBoro aBuraresisi, ecyii pabouee Tesio, MOMy4YrB OT HarpeBaTesis
KomuecTBO TerioTel 1,6 M/IK, coBepimsio paboty 400 k/I)k? Kakoe KOJIMUeCTBO TETUIOThI
nepesiaHo XOJIOJUIbHUKY?

3agauu
1 ypoBenb. Yemy paBen KII/I wjeanbHOro TeryioBOrO JBuUraresisi, ecId TeMIlepaTypa
narpesatesist 500° C, a Temmiepatypa xosoguabHuKa 20° C?



2 ypoBenb. Temreparypa Harpesatesis 150° C, a xomoaunshuka 20° C. Ot HarpeBare/ist
notyueHo 10° kK Ko/MuecTBa TerioTel. Onpegeuts paboTy, Ipou3BeIeHHY0 MallliHOM, eC/Iu
CUMUTATh ee HUJieaaTbHOMU.

JTaJIOHbI OTBETOB K 3a/lauaM

1. KITA=62%

2. A=31 M/Ix

KpuTepuu oneHKH: 3a pelieHye 3a7au 1 ypoBHs— «3» Oasia

3a pelleHye 3a/lauM 11 2 ypoBHS (MMeITCsl HefloueThl)— «4» basia

3a pelreHye 3a1auv 111 2 ypoBHS — «5» Garnios

IIpumepHbIe 0TBETHI K padoTe Haj TeKcTaM# No1-No6:

T1. AIBC ucnonb3ytorcs Be3ge. PazHooOpa3ue UX BUAOB OU€Hb IIIUPOKO.

T2. YcTpoicTBO ¥ MPUHLUI PaOOTHI TETVIOBOTO JBUTATeIs.

T3. Knaccudukaiium TeryioBbIX JBUTaTee.

T4. OyHKIMM OCHOBHBIX YaCTel JBUraTe/isi BHyTPEHHEr0 CropaHust

T5. KII/] TernyioBBIX ABUraTeew.

T6. Vcnosib30BaHye U 3KCIUTyaTaliOHHble XapaKTePUCTHUKU TeIUIOBbIX JABUTaTesen.

T7. TenyioBele ABUTaTe/IM U OXpaHa OKpY’Karollen cpefibl

IIpunoxxenue 2

TecT /1 3aKpeIieHus MaTepyuasia
BapuanTNel
1. Kakue yCTpoUCTBa OTHOCATCS K TEMJIOBBIM JBUTATe/IsIM:
a) MpeBpalljarolie TeMJIOBYIO SHEPTHI0 B MEXaHUUECKYIO;
0) 3/1eKTPUUECKYIO SHEPTHIO B TEIIOBYIO;
B) BHYTPEHHIOIO SHEPTHIO B TEIJIOBYIO
2. Kakoii 3/1eMeHT TeTIOBOTO IBUraTe/Isi COBepIIIaeT paboTy:
a) XOJIOJWUbHUK;
0) ra3 wiu nap;
B) HarpeBaTeJib;
3. Kakue yc/ioBUsi HeOOXOZAMMBI JJ1sT IUKTMYECKOTO TIOTyYeHUsT MeXaHUUeCKol paboThl B
TeIJIOBOM JIBUTaTeJie:
a) Ha/Inuve HarpeBaTesis U X0JIOAU/IbHUKA;
0) Hamuue pabouero Tena ¥ X0JIOUTbHUKA;
B) Ha/TMUMe HarpeBaTe/isi ¥ pabouero Tena
4.Ko3(huiLiveHT No/e3Horo JelCTBUS TeMI0BOro JBUraTelIs:
a) OTHOIIIEHWe BPeMEeHH T0JIe3HOUM paboThl KO BpeMeHH, 3aTPaueHHOMY Ha TeXHUUYeCKOe
00c/y>KMBaHUe ¥ PeMOHT;
0) oTHOITIeHe MeXaHUUeCKOW pabOThI, COBEpIIIaeMOM IBUTATeIeM, K KOJTMUECTBY TeI/IOThI,
TI0JIyYeHHOMY OT HarpeBareJisi;
B) OTHOLLIEHHE TeMIlepaTypbl HarpeBareJisi K TeMIeparype OXJiaJjuTersl.
5. KII/ TeruyioBoro gBurarteJis Bcerja:
a) bosbIel;
0) paBeH 1;
B) MeHbllle 1.
6.1 npubmkenus KI1/J TerioBoro gBurateis, paboratoiiero 1o 1ukay KapHo, K equHuIle,
HE00X0UMO:
a) MOBBILLIATL TEMIIepaTypy HarpeBaTessi U TOHWKaTh TeMIlepaTypy X0J0JWIbHUKA;
0) MOBBIIIATh TEMIIEPATYPY XOJIOJUILHUKA U TTIOHKATh TEMITEPATypPy HarpeBarters;
B) MOBBIIIATH TEMIIEPATyPy XOJIOAWIbHUKA U HarpeBaTeisi;
T') MOHWKaTh TeMIIepPaTypy XOJIOAUIbHUKA U HarpeBaTes;
[l) CTPEMUTBCS Cle1aTh PABHOW TeMIepaTypy X0JI0JAWIbHUKA.



7. TepMoiMiHaMMKa 103BOJISIET NPU M3BEeCTHOM TeMIiepatype. T; UCTOYHMKaA Tersia (HarpeBarersi)
u TemnepaType T, npuemMHMKa Ternia (X0/10AUIbHUKA) ...

a)...pacCUMTaTh KI1J IF0OOT0 TEerIoBOro ABUTATEIs.

0)...0LleHUTh MaKCUMaJIbHBIN K1/ JIF0O0T0 TerjIoBOro JBUTaTeIsl.

B)...OL|eHUTh MUHUMAJIbHBIN KI1J] TFOOOr0 TEeraoBoro JBUraTelIs. .

r)...ONpe/le/IMTh KOHCTPYKLMIO ABuraTess ¢ Kz, 100%.

JTanoHsbl 0TBeTOB: 1A, 26, 3B, 4B, 5B, 6 A, 7b.

Tect pna 3akpenieHuss MaTepyaia BapuanTNe2
Tema: KII/I Ten/ioBbIX ABUTaTe/ e

3aganue Nel
WpeansHas TeryioBas MalivHa, paboTatorasi mo 06paTHOMY IMKITY, TTO/Ty4YaeT TeIio OT
X0JIOJWBbHUKA C BOAOW 1pu Temrieparype t; = 0 °C 1 nepesiaeT Temnio KUMSTUIBHUKY C BOJIOU
nipu t, = 100 °C. CKo/BbKO BOZBI HAZIO 3aMOPO3UTh, YTOOBI UCTIApPUTh M = 1 KT BOZBI?
Bbibepume o0uH u3 4 eapuaHmos omeema:
1)8256r 2)5kr 3)12kr 4)800r
3aganue No2
XonozaHas MammHa, paboratoras mo obpatHoMy 1Kty KapHo, 10/DKHA 110/|iep/KUBATh B
Kamepe TeMriepaTypy t, = -10 °C ripu TemmnepaType okpy»katoiiei cpeabl t; = 20 °C. Kakyto
paboTy HaZo COBepIIMTH Ha/, pabouMM BeIleCTBOM MaIllMHbI, YTOOBI OTBECTH U3 KaMephl
MarmHbl Q = 140 k/[x Teriia? (OTBeT OKPYyTJIUTe [0 Lie/Ioro uuciia) 3anuwume yucao: Pabora,
KK
3aganue Ne3
WpeanvHas TeryioBasi MalivHa, paboraroras 1o nukny KapHo, omydaeT ot HarpeBaresisi C
Temneparypoi 493 °C konnyectBo TerioThl 80 KK X0/10iUTBHUKOM SIBJISIETCSI OKPY KarOLLUIA
BO34yX C TeMrieparypoy 20 °C. MakcumarbHas BbICOTa, Ha KOTOPYIO 3Ta MallliHa MOXKeT
NoJHATh Tpy3 Maccou 500 Kr, cocTaB/sieT:
Bbibepume o0uH u3 5 eapuaHmos omeema:
1HD99m 2)11m 3)13m 4)99cm 5)3,1m
3aganue Ne4
[Tocne nepefiesiku TeMI0BOM MalllMHBI TIEPUOJUYECKOTO JEMCTBUS ee MOLLIHOCTh YBe/IMUr/Iach Ha
o = 10 %. [Ipuuem 3Heprus, nojyyaemasi OT HarpeBaTeIss He U3MEHU/Iach, a OTaBaeMast
XOJOAWIBHUKY YMeHbIIUIach Ha 3 = 15 %. Ha CKo/lbKo U3MeHU/ICS K.I1.J. MalluHbI? 3anuiiume
yucno: 8 %
3aganue Ne5
B kakom ciyuae KI1/] tykia KapHo moBbICHTCS O0sIbIIIe: TIPH yBeTMUeHUH TeMITepaTypbl
HarpeaTesiss Ha AT WU IPYA yMeHbLIEeHUY TeMIlepaTypbl X0JI04U/IbHUKA Ha Ty xe AT?
Bbibepume o0uH u3 3 eapuaHmos omeema:
1) INoBbitieHue Oy/1eT OMHAKOBBIM B 000MX C/Tyuasix
2) [1pu ymeHbIlIeHUM TeMnepaTypbl X0JI0AU/IbHUKA
3) Ilpu yBenrueHUM TeMIiepaTypbl HarpeBaTesist
3aganue Nob
[1Ba MOJIb TeMsI COBepIIAr0T LIUKJI, COCTOSIIIUN U3 IByX U30X0P U JBYX U300ap. MakcrumasbHOe
ZlaBJieHre B [IUKJIe B 3 pa3a 0osbllle MUHUMAaIBHOTO, @ MaKCHMalbHBINA 00beM B 2 pasa Oosbiie
MuHUMasibHOro. Yemy paseH KIIJI npkna?  3anuwume uucno: B %

3aganue Ne7
Y TenioBoii MaivHbl, paboTaroiei 1o nukay KapHo, TemmnepaTypa HarpeBarens B n = 1,6 pa3

Oorbliile TemMriepaTyphl X0J0JUIbHUKA. 3a OJWH LUK/ MallIMHa TTPOM3BOUT paboty A = 12 K/[X.
Kakast pabora 3aTpaurBaeTCsi Ha U30TePMUYECKOe CKaThe pabouero BeiriectBa? 3anuwuume
uucno: Pabota, kI



3aganvie No8
WpneanbHast XonoguibHas MallivHa, paboTatroiiias o oopatHoMy UKy KapHo, UCTIOb3yeT B

KaueCTBe XOJIOAU/IbHUKA Tarolui jef npy Temriepatype 0 °C, a B KaueCTBe HarpeBareJis -
kunATok npu 100 °C. XonoguibHas MallliHa MoJiy4yaeT OT ceTH SHepruto 25 K/ K. Eciu
y/ie/ibHast TeTIoTa TiaB/ieHus bja 3,25 - 10° [Ik/KT, To Macca MoIy4eHHOro Jibjla paBHa:
Bbibepume o0uH u3 5 eapuaHmos omeema:

1)210r 2)182r 3)58r 4)153r 5)105r P
3aganue No9 1
Haittu KIT/I TeryioBoii MaiiiHbI, paboTatolrieii ¢ v MOJIIMU OZJHOATOMHOT'O
W7iea/IbHOTO ra3a To LUKITy, COCTOsIeMy 13 aauabarsl 1 - 2, u3otepmsl 2 - 3 U
u3oxopsl 3 - 1. PaboTa, coBepiieHHast Haf| ra30M Ha yJacTke 2 - 3 paBHa A,
Pa3sHOCTb MaKCHMa/lbHOM Y1 MUHUMaJ/IbHOU TeMIiepatyp B LiMk/ie paBHa AT.

Bbibepume o0uH u3 4 eapuaHmos omeema:
5 =1- 2A A 24 1 2A
1) 3RAT 2) "= 1 =3 par 3) "~ 3yRaT 4) 7~ © VRAT
3aganue Nel0 P 2

W peanbHbI OHOATOMHBIM T'a3 COBEPILAeT 3aMKHYThIU MPOLIeCC. 2Pr —
Onpegenuts KII/[ uukna. P

Bbibepume o0uH u3 4 eapuaHmos omeema: 1
1)17,4% 2)28% 3)22,3% 4)15,1% L

OTBeThI:
1) (1 6.) BepHble OTBeTHI: 2;
2) (1 6.): BepHsiii oTBeT: 16.;
3) (1 6.) BepHble oTBeTHI: 1;
4) (1 6.): BepHblii oTBeT: 6.;
5) (1 6.) BepHble OTBeTHI: 2;
6) (1 6.): BepHslii oTBeT: 12.;
7) (1 6.): Bepnwiit otset: 20.;
8) (1 6.) BepHble oTBeTHI: 1;
9) (1 6.) BepHblie oTBeTHI: 1;
10) (1 6.) BepHble oTBeTHI: 1.

ITpakTHueckas padora Nell
Tema: 3MepeHye 0THOCHUTE/IbHOH B/Ia)KHOCTH BO3AyXa.

I_IEJIB PHGOTLI: HU3MEPUTDb BJ/IAKHOCTL BO3yXd B Ka0OuHeTe (l)I/BI/IKI/I. ITo3HaxkoMHMTBCS C
MNPAKTUHYE€CKHUM IIPUMEHEHUEM TEMbI B/IAXKHOCTD.

ITpubopsI 1 MaTepHasIbl: BOJIOCHON TUTPOMETP, ICUXPOMETP.
ITopsajoK BhINOTHeHUs padoThl. /[eMOHCMPAayUOHHbIU 8apUaHmM 8bINOAHeHUs1 pabomal.

1. Teopernueckas 4acTb.
BJIAJKHOCTB BO3JY XA
B okpykatoiiiem Hac Bo3Jjyxe NpakKTUUeCKH BCerja HaXOAUTCsl HEKOTOPOe KOJTMUeCTBO
BO/ISIHBIX MapoB. Byia)kHOCTB BO3/lyXa 3aBUCUT OT KOJIMYECTBA BOZSHOIO Iapa, CoZlepKallerocs B
HEM.
ChbIpoii BO3/IyX COJEPXUT OOJBIIHMK MTPOIIEHT MOJIEKYJ/T BOZIbI, UEM CYXOHM.



BosbItioe 3HaueHWe UMeeT OTHOCUTETbHAS BIAXKHOCTh BO3/TyXa, COOOIIEHHsT 0 KOTOPOU KaXKZIbIi
JleHb 3By4YaT B CBO/IKaX METEOIPOrHo3a.

OTHocuTe/IbHAsA BJAAKHOCTbh — 3TO OTHOIIIEHHe TJIOTHOCTU BOZSIHOTO Tapa,
coJieprKallierocs B Bo3zlyxe, K IJIOTHOCTH HaChILLIeHHOT O Tlapa MpU JaHHOW TemIeparype,
BbIpa)KEHHOE B MPOLIeHTaX.

Q= b 100%
HEE
TOUKA POCBI

CyXOCTb WM B/IQ>KHOCTh BO3/lyXa 3aBUCHUT OT TOTO, HACKOJILKO OJTM30K €ro BO/ISTHOM rmap
K HaCBIIIeHUIO.
Ec/u BaXkHbINM BO3/1yX OXJIaX/|aTh, TO HAXOASI[UICSI B HEM T1ap MOXHO ZIOBECTH /IO
HAaCbIILIeHUs], 1 /lasiee OH OyZieT KOH/JeHCUPOBAThCS.
[Tpu3HaKOM TOTO, UTO ap HACBITUICS SIBJISIETCS MOsIB/IeHUe MePBbIX Kariesb
CKOH/IeHCHPOBABIIeNCs )KUJKOCTH - POCHI.
TemmnepaTypa, Mpy KOTOPOH Tap, HaXOASIINUNCS B BO3/[yXe, CTAaHOBUTCS HACBIILIEHHBIM,
Ha3bIBaeTCsl TOUKOM POCHI.
Touka pochl TakKe XxapaKTepr3yeT BJa)KHOCTb BO3/yXa.
[TpuMepsI: BbITIa/ileHHe POCKHI TIOJ, YTPO, 3ari0TeBaHue XOJI0JHOTO CTeKJ/Ia, eC/Id Ha Hero
TIO/TBIIIIATE, 0Opa30BaHKe Karuld BO/bI HA XOJIOJHON BO/JIOTIPOBOIHOU TPyOe, ChIpOCTh B
To/[Bajiax JOMOB

N3MEPEHUE BJTAKHOCTU

715t u3MepeHusi BIaXKHOCTH BO3/lyXa UCII0JIb3YIOT U3MepHUTe/IbHbIe PUOOPHI -
TUTPOMETPBI.
Cy11[eCTBYIOT HECKOJIBKO BH/IOB TUTPOMETPOB, HO OCHOBHbBIE: BOJIOCHOU U TICUXPOMEeTPUUYECKHI.

Tak Kak Herocpe/[CTBeHHO W3MepUTh /laB/ieHre BO/ISHBIX MTapOB B BO3/yXe CJIOXKHO,
OTHOCHTE/IbHYIO BJIa)KHOCTh BO3/lyXa U3MepSIFOT KOCBEHHBIM TTyTeM.

[TpuHIMNI AeiCTBUST BOJIOCHOTO TUTPOMETPa OCHOBAH Ha CBOHCTBe 00€3)KUPEHHOT0
Bosioca  ( uesloBeKa WM )KUBOTHOT'0) U3MEHSITb CBOIO JJIMHY B 3aBUCUMOCTH OT BJIA>KHOCTH
BO3/[yXa, B KOTOPOM OH HaXOJUTCS.
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Bosoc HaTAHYT Ha MeTa/UIMYeCKYyl0 paMKy.
Vi3meHeHMe [/IMHBI BOJIOCA IepefaéTcsl CTpesiKe, MepeMelljatollelicss BAO/b 1IKaabl. BonocHoun
TUTPOMETP B 3UMHee BpeMs SIBJISIFOTCS OCHOBHBIM TPUOOPOM /ISl M3MEePeHHs BIaKHOCTH
BO3/lyXa BHe [IOMeLLeHHUs.

bonee TOYHBIM TMTPOMETPOM SBJ/ISIETCS TUTPOMETP NMCUXPOMETPUYECKUU — IICUXPOMETP
(mo pap. rpeueckd 'TicUXpoc” O3HAUaeT XO0/00Hbill). VI3BECTHO, UTO OT OTHOCHUTE/IbHOMN
BJI&YKHOCTU BO3/lyXa 3aBUCUT CKOPOCTH UcCIapeHus. YeM MeHblile BJIaKHOCTb BO3JyXa, TeM Jjierye
BJlare UCIapsAThCs

B nicuxpometpe ectb aBa TepMoMmeTpa. OfvH - OOBIYHBIM, ero Ha3biBalOT CyxuM. OH
u3MepsieT TeMIlepaTypy OKpy)karoilero Bo3zayxa. Konba gpyroro Tepmomerpa ob6moTaHa



TKaHeBbIM (PUTWUIEM U OMylljeHa B eMKOCTb C BO/OH. BTopoii TepMoMeTp MoOKa3biBaeT He
TemriepaTypy BO3/lyXa, a TeMrepaTypy BJa)KHOTO (PUTHIIS, OTCIO/la U Ha3BaHHE y6/1dHCHEHHbIU
mepmomemp. YeM MeHbllle BIaXHOCTb BO3/[yXa, TeM HWHTEHCHMBHee MCMapsSeTcsl Bjara U3
buTusi, TeM Gosblilee KOJIMYECTBO TEIVIOTHI B eJUHULYY BPEMeHH OTBOJUTCS OT YBIa)KHEHHOTO
TEePMOMeTpa, TeM MeHbIIle ero TOKa3aHWsl, C/iefloBaTe/lbHO, TeM 0oJibllle pa3HOCTh TOKa3aHUM
CyX0ro 17} YBIa)KHEHHOTO TEPMOMETPOB.
Ornpezie/iiB pa3HOCTb TMOKAa3aHUM CyXOr0 W YBJI&)KHEHHOIO TE€PMOMETPOB , MO CHeLuaabHOU
TabJsuLle, pacrooXKeHHOUW Ha MICUXPOMeTpe, HaXOSAT 3HaueHe OTHOCUTE/TbHOW BIa)KHOCTH.
MHTEPECHO

[7nisi 3M0pOBBsST uesioBeKa Bpe/HBbI KaK upe3MepHasi CyXOCTh BO37yXa, TaKk W Oosbliiast
BJI&YKHOCTb.

Haunbonee koMmdopTHast BIaXKHOCTh BO3/iyXa [/IsI uesioBeKa JexKUT B Tipefenax 40—60%.

BriCcOoKyt0 TemriepaTypy Jierdue mepeHOCUTh B CyXOM Bo3fyxe. yKapa B CyXOW IyCTbIHe
MO>KeT He TaK CWJIbHO M3HYPSATh, KaK 25 rpaJlyCcoB I0C/Ie CUIBHOTO JOXK[S , KOT/a B/IaXKHOCThb
BO3/lyXa OueHb BbICOKA. UTOObI He TieperpeTbCs, OpPraHU3My B >Kapy Ha/[0 CHJIbHO TIOTETh.
O/iHaKo IpU BBICOKOM BJIa)KHOCTH TIOT He OyZleT BbIChIXaTh U He JIaCT OXJIaXK/IeHUs Tera.

[Ipy BBICOKOM TemriepaType BO34yXa U HU3KOM BJI&YKHOCTH YeJIOBEK, MOTesl, BbIBOJUT
B/JAary U3 OpraHW3Ma B OCHOBHOM uepe3 KOXY, a He uepe3 MOYKW. JTO CBOMCTBO OpraHv3Ma
WCTIONB3YeTCs B MeAULIMHE TPU 3a00/1eBaHUSIX TTOYEK.

YTO TSXKEJIEE?

Yro TsDKeslee: 1 KybomeTp CyXoro BO3ZyXa  WIH BJI&YKHOT'0?
(kyboMeTp BIa)KHOTO BO3/lyXa ecTb CMeChb KybomeTpa BOJSIHOTO Tapa ¢ KyOoMeTpoMm CyXoro
Bo3ayxa) IlapasiokcasibHO, HO TIpU O/IMHAKOBOM [IaBjieHMM W Temriepatype 1 Kybometp
BJIQKHOTO BO3/lyXa He TsDKesiee, a jierue, ueM Kybomerp cyxoro Bo3ayxa! /leo B ToM, 4TO
JlaBJIeHUe Ka)K[J0W COCTAaBHOW YaCTH Ta30BOM CMeCH MeHbllle eé 00Ilero AaBjieHHs, KOTOPoe U
JJ1S1 CyXOro Y /711 B/Ia&YKHOT'O BO3/lyXa OJJMHAaKOBOe. A MPU YMeHbIIEeHUU [JaB/IeHUs] YMeHbIIaeTC s
Y BeC eZIMHUIIbI 00beMa rasa.

[TOUEMY?

[TpounTaB BHMMATE/JLHO 3Ty CTpaHWIly, Tebe He COCTaBUT TpyJa OTBETUTh Ha
C/TeYIOIIUMA BOTIPOC: ChIPOM BO3/yX AO/DKEH UMETh OOJbIIyI0 TUIOTHOCTh, YeM CyXOM, Tak Kak
coziep>XXut 6oJIbITIee KOJTMUECTBO MOJIEKY/ Bozibl. Ho moueMy »ke Tpy yBeJTMUe€HWHM abCO/TFOTHOU
BJIQXKHOCTH Tiepei JoXKaeM 6apoMeTp "maziaet", rokKa3biBasi yMeHbIIIeHHe [aB/IeHHs], CBS3aHHOE C
YMeHbLLIeHHEeM IJIOTHOCTH BO3/yxa?

2.0TBeTbTe Ha BOMNPOC: YTO JIE)KAT B OCHOBE TIPUHLMIIA [JE€NCTBUSI BOJIOCHOTO
rurpometpa?

3.0npezenuTe BIaKHOCTb BO3/yXa C MIOMOLLbIO ITICUXpoMeTpa. s 3Toro:
a) ompejie/iiTe LieHy Jie/IeHusl TepMOMeTpa
0) orpefiesiuTe TeMIiepaTypy CyX0Oro TEPMOMETPA teyxoro
B) OIpe/ie/IuTe TeMIlepaTypy yB/IaKHEHHOI'O TEPMOMETPA tys,
I) HaliZiuTe pa3HUL]y MOKa3aHWK CyXOro U BJAAXKHOTO TEPMOMETPOB At= teyxoro- tysn.

)

HCII0/Ib3yA MCUXPOMETPUYECKYTO Ta6J'II/IL[y, oripefie/inTe BJAAKHOCTb BO34yXa .

BriBog:




KpuTepuu oLleHKH KO BCeM IPaKTHUeCKHM padoTam

OneHka «5» CTaBUTCSA:

- TIPU BBINIOJITHEHUM pacyeTHOM 4yacTH paboTbl B COOTBETCTBUM C WCXOJHBIMU JIaHHBIMU U 0e3
OILIUOOK;

- TIpY NIPaBU/IbHOM BBITIOJTHEHUM KOHTPOJIBHBIX 3a/laHUM;

- IpY Ha/JIMYM{ BbIBOJIa B KOTOPOM TMPUCYTCTBYeT OTBeT Ha IOCTaB/EHHYIO 1ieJib B JIaHHOU
paboTe ¥ yKasaHbl II0JlydyeHHble pe3y/bTaTbl; [JO/DKHBI ObITh 0003HaueHbl OCHOBHbIE
3aKOHOMEPHOCTH (eCc/lM OHU MCCJIe/I0Ba/IMCh); Tepeuync/aeHbl WCIo/b3yeMble (OpMy/bl WU
npaBuU/a.

OneHka «4» CTaBUTCA: TIPY HEITOJIHOM BBITIOJTHEHUM KOHTPOJIBHBIX 3a/laHUM WU HETIOJTHOM, HO
B 1]eJIOM BePHOM BBIBO/€E.

OneHka «3» CTaBUTCSA:

- IIPA HETOYHBIX pacyeTax;

- mpu ¢opManbHOM BbiBoZe ~ 0e3 yKasaHMs W3ydaeMbIX 3aKOHOMEpPHOCTeH, TpaBWI U
TI0/TyYeHHBIX 3HaUeHUU NCKOMOM BeJINUMHbI;

- TIPY OTCYTCTBUM KOHTPOJIBHBIX 33/IaHUM, TTPY TIOJTHOCTBIO OTBevarolieil TpeboBaHusIM paboTe;

- IIPA OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCH:

-IIPU HeBBIITOJIHEHUH BbIBOJ,A ¥ OTCYTCTBUM YaCTH PacyeToB;

-TIPY OTCYTCTBUM pacueTHOM YacTy;

-11py HeOpe>KHOM 0(OpMJIEHHH U OTCYTCTBUS CXeM, rpaMKOB M YaCTH PacyeToB;

-TIPU HeBBITIOJIHEHHBIX HECKOIbKUX MTYHKTOB YKa3aHHbBIX BbIILIE.

IIpakTnueckas padora Nel2
Tema: 3HakKoMCTBO C 3akK0HOM I'yKa

enn: 1.0npenenuTs HanpsbkeHWe U MoAyJb HOHra B MeJHOM NPOBOJIOKE, HAXOALENCS TTO/
Harpy3KoM.
2. CpaBHutb Moaynb FOHra E c xxectkocTtso k.

Xop paboTsl.
1. TeopeTHnuecKas 4acThb.

Al
. e = ~~ — OTHOCHTeJbHOE yANHHEeHHE

F
2 0= S HaMpsAXKeHHe

F — Moayib CUJbl YIIPYTOCTH
S — nJjoulaab NONepeyHoro ceyeHus

o
3. E= = — Moayab lOsHra



ITpakTHyeckas 4acTb.
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3aganue (kapta 26B): OT moTka npoBoga (puc.1) oTpe3any HEKOTOPYIO YacTb U YKPeruInu
Mexy 3akuMmamu A U B crefioBaTenibHO ycrpoiicTsa (puc.2). HuwkHuil 3axxum B sToro
YCTPOMCTBA UMeeT yKa3aTesb (CTpe/Ky), KOTOPbIM IlepeMelLaeTcs I10 LKarle.

Ha HrxHMI 38KMM noBecuy Tupro (puc.3). Onpezienvte HarpspkeHUe B MeIHOM ITPOBOJIOKe U
Mozynb HOHra, eciii 37eMeHThI KaK0r0 PUCYHKA TIPe/ICTaB/IeHbl B OJHOM U TOM ke MaciiTabe.

Al,m I,m £,% d,m S,m> F.H o,Ila E,Ila

BeiBoj;:

ITpakTHueckasi padora Nel3
Tema: PacyeT HanpsHKeHHOCTH U NMOTEHI{HA/IA Y/IeKTPHYECKOro I0JIsl 3apPsUKeHHOro mapa

ITenb: YCBOUTE MOHATHS HATIPSPKEHHOCTH U TIOTeHLIMA/IA 37IeKTPUUeCKOro TI0JIs,
00pa30BaHHOTO 3apsPKEHHBIM IIapOM.
Xop padoThl.
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3aganue (kapTa36B) : MeTaMueckuyii 1ap yKperieH Ha U30/IMPOBAHHOM MO/ CTaBKe U
CoeJMHeH C UCTOYHWUKOM TOCTOSTHHOTO HampshKeHusi. BTopoi 1ositoCc MCTOUHWKA HaTIPSKeHUS
3a3emsieH. B 1jenb BK/IHOUEH 371eKTPOCTaTUUeCKH BOJIbTMETP.

1. OnpepenviTe MOTeHIMa TIOBEPXHOCTH I1apa.

2. OnpepenuTe 3HaueHMe TOTEHIUAIA B TOUKe A.

3. UeMy paBeH MOTeHI[Ma/ BHYTPH Il1apa, €C/I OH CTJIOIIHOMN?

4. OripefieIUTe HAMpPSDKEHHOCTb 371eKTPOCTAaTUUYECKOTO 0/l Y TIOBEPXHOCTH 11apa.

BeiBoj:

Kpurepum onjeHKu:

OneHkKa «5» CTaBUTCS:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH pPabOThl B COOTBETCTBUU C MCXOZAHBIMM JaHHBIMU U 6e3
OIIMOOK;

- TIpY TIPAaBU/IbHOM BBITIOJTHEHUH KOHTPOJIBHBIX 3alaHUi;

- TIpY Ha/IMYUM BbIBOJIAa B KOTOPOM TIPUCYTCTBYeT OTBET Ha IMOCTaBJEHHYIO 1ieJib B JaHHOU
paboTe W yKa3aHbl TIOJlyueHHbIE pe3y/bTaThl; [JO/DKHbI ObITb 0003Hau€Hbl OCHOBHBIE
3aKOHOMEPHOCTU (ecid OHU HWCC/e/I0BallCh); Tepeurc/ieHbl UCIo/b3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BhITIOJIHEHUU KOHTPOJ/IBHBIX 3a/JaHHUN W/ HETI0JTHOM, HO
B LIeJIOM BEPHOM BbIBO/JIE.

OneHka «3» CTaBUTCS:

- IIPU HETOYHBIX pacyeTax;



- npu QopmanbHOM BbIBoJe  0Oe3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeM, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IlaHUM, TIPY TIOJTHOCTBIO OTBeuarolnel TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/A M OTCYTCTBUU YaCTU PACUETOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahKOB 1 YaCTH PacueToB;

-TIPU HEeBBITIOJTHEHHbIX HeCKOJIbKHX ITYHKTOB yKa3aHHbIX BhILLIE.

Jlono/IHUTe/IbHOE 3a/jaHHe:
JnekTpuyeckoe moJie. IIpyHnun cynepnosunuu
3aganue Nel
Bonpoc: UTo siB/IsSIeTCs pelaroIiyM apryMeHTOM B T10J1b3y Teopuu 01M3K0/eHCTBHS?
Bbibepume o0uH u3 4 eapuaHmos omeema:
1) Cy1ecTBoBaHue 3/1eKTPUUECKUX 3apsiiOB
2) Cy1ecTBoBaHMe B3aMO/IEUCTBUSI MeX/1y 3/IeMeHTapHbIMU YaCTULIAMU
3) KoHeuHast CKOpOCTh pacrpoCTpaHeHUs! B3aUMO/eHCTBUS
4) Huyero 13 nepeunc/ieHHOr0 He SIB/SIeTCS pelliaoliM apryMeHTOM

3aganue No2
Bonpoc: BribepeTe BepHbIe yTBep>KZeHUs 00 3/IeKTPHUECKOM I1071e

Bbibepume HecKobKO U3 5 eapuaHmos omeema:

1) 310 yacTh du3znueckoro sagupa

2) 3to ocobasi hopMa MaTepur

3) OHO [iefCTBYeT Ha JitoOble 3/IeKTPUUeCKHe 3apsi/ibl

4) OHO JieficTByeT Ha JitoOble 37IeKTpUUeCKre U MarHUTHbIE 3apsi/ibl

5) DJyieKTpuYecKoe 1oJjie COCTOUT U3 MIEPEeHOCUHKOB 3/IeKTPOMAarHUTHOT'O B3aUMO/IeHCTBUS -
dhoToHOB

3aganue No3
Bonpoc: BribepeTe BepHbIe YTBEP)KAEHHUS O HAMPSHKEHHOCTH 3/IEKTPUUECKOTO TTOJIS

Bbibepume HecKobKO U3 4 eapuaHmos omeema:

1) 310 cunoBast XapakKTepUCTHKA 3/IeEKTPUUYECKOr0 OISt

2) OT0 3HepreTUyeckasi XapakKTepHUCTHKa 3JIeKTPUYECKOr0 oIS

3) Harpsi>keHHOCTB T10J1s1, CO3/JaBaeMOT0 TOUEYHBIM 3apsi/IoM B JaHHOM TOUKe, 0OpaTHO
TPOIOPIL[MOHA/IbHA PACCTOSTHUIO MeXX/y 3apsiioM U 3TOU TOUKOMH

4) JIvHYY HarnpsDKeHHOCTH 3apspKeHHOr O 11apa BCer/a rnepreHuKY/IsIpHbI ero MOBePXHOCTU

3aganue Ned
Bonpoc: BribepeTe BepHbIe YTBep)KAeHHUs

Ykascume ucmuHHOCMb UAU I0HCHOCMb 8APUAHMOB8 OMeema:

__ JIuHuY HarpsKeHHOCTU HaUMHAKOTCS Ha TIOI0XKUTEeIbHOM 3apsifie ¥ 3aKaHUMBaIOTCS Ha
OTpHULIATe/ILHOM

__ HanpsbkeHHOCTB 3/1€KTPUYECKOT0 T10/1si BHYTPH 3apsbKeHHOW cdepbl paBHa HYJTHO

__ IpuHiun cyneprnosuiuu rnosiei 3aK/Ir0uaeTcs B TOM, UTO CyMMapHasi HallpsbKeHHOCTh T10715,
C03/laBaeMOro HeCKOJIbKMMH 3apsi/laMU paBHa anrebpanueckoi cyMMe HarnpspKeHHOCTel Torel,
CO3/jaBaeMbIX KaXK/IbIM K3 3apsi/iOB.

__ Cdepy M0OXKHO cunTaTh 3a TOUEUHbIN 3apsi/], eC/Id BeJIMYMHA 3TOTO0 3apsiia OueHb Masa

3aganue No5



Bonpoc: Tlepssbii 3apsz paseH 100 mxKui, a BTopou 3apsiz paBeH 400 MxKin. Ecin yepes 1jeHTpbI
3THUX 3aps/i0B [POBECTH IIPSIMYH0, TO Ha KAKOM PacCTOSIHUU OT MEPBOro 3apsizia HaXO[AUTCS TOUKa
Ha 5TOM MPSIMOM, HaIpsDKeHHOCTH 10711 B KOTOPOM paBHA HYJIIO?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) Ha paccTosinny BTpoe MeHbIlleM, ueM OT BTOPOTO 3apsijja

2) Ha paccrostHuy, paBHOM 1/3 OT pacCTOsTHUSI MeXXJy LIeHTpaMH 3apsi/ioB

3) Ha paccrosiHumy, B 4 pa3a MeHbllIeM, YeM pacCTOsSIHAE OT BTOPOTO 3apsi/a

4) [1paBU/IbHOTO OTBETa HET

3aganue Nob
Bonpoc: Ha prcyHKe yKa3aH paBHOCTOPOHHHUM TPEYTOJIbHUK, B [IBYX BepIIMHAX KOTOPOIO

pacrio/iararoTcs 3apsi/ibl, paBHbIe 10 MoAy/0. Kak OyzieT HarmpaB/ieH BEKTOP HalpshKeHHOCTH
3JIEKTPUUECKOTO TIOJISl B TPEThEH BepIlHe TPeyrobHUKA?
H3obpadicerue:

Bbibepume o0uH u3 5 eapuaHmos omeema:

1) Beepx

2) Baus

3) Bneso

4) BripaBo

5) HegocratouHo uHbopMariyu, 4ToObl OTBETHUTH Ha BOIIPOC

3aganue No7
Bonpoc: 3apsii q; HaXOAUTCS POBHO TOCepeiiHe MeXXAy ABYMsl APYTUMU 3apsijaMu. HaliguTe

pe3ynbTUpYoLLyto cuy (B KH), 1eHCTBYIOLIYIO Ha 3apsf (s .
H3o06bpadicerue:

q1 = 500 MmxkKn g, = 300 MmxKn g3 = 200 MmxKn

3anuwume 4ucno:

3aganue No8
Bonpoc: BribepeTte Npr3HaKy 0[HOPOIHOTO TOJIS

Bbibepume HeckobKo U3 4 eapuaHmos omeema:

1) JIuHuM HaNpsHKeHHOCTH 3aMKHYThl

2) JIuHUY HaNPsDKEeHHOCTD Tapasuie/ibHbl APYT JPYTy

3) JIuHMY HaNPsSPKeHHOCTH PACIIONOXKeHbI C OIMHAKOBOM T'yCTOTOM



4) Tlone co3maHO TOYEUHBIM 3apsijlOM

3aganuie Ne9
Bonpoc: Moaynb HarpsyKeHHOCTH OJHOPOAHOTO 3/IEKTPUUECKOrO T10J151, CO3/iaBaeMOro

rapasiie/IbHbIMU I1acTuHaMmy, paseH 200 H/Ki. B 3ToM 1osie HelmogBUKHO BUCUT ITBIIMHKA,
MoAYyJb 3apsifia Kotopoi paBeH 300 HKn. OnpefenuTe MacCy NMbUTMHKY (B MT).
3anuwume 4ucno:

3aganue Noll
Bonpoc: HanpsikeHHOCTb 10715, CO3/laBaeMOr0 3apsiKeHHOU c(epoii B HEKOTOPOM TOUKe paBHa

40 kH/Kn. Onipefienute, Ha KAKOM pacCTOSIHUM (B CM) HaXOZMTCS 3Ta TOYKA OT TTOBEPXHOCTH
cepsl, eciu 3apsg chepsl paBeH 50 MKK1. Paguyc cdepsl paBeH 3 m.
3anuwume uucno:

OTBeThI:

1) (1 6.) BepHbie OTBeTHI:
2) (1 6.) BepHble OTBeTHI:
3) (1 6.) BepHble OTBeTHI:
4) (1 6.) BepHble OTBeTHI:

Ha;

Ha;

Her;

HerT;
5) (1 6.) BepHble OTBeTHI: 2;
6) (1 6.) BepHble oTBeTHI: 4;
7) (1 6.): BepHblii oTBeT: 9.;
8) (1 6.) BepHble oTBeTHI: 2; 3;
9) (1 6.): BepHsiii oTBeT: 6,1.; BepHbiii oTBeT: 6,12.; BepHblii oTBeT: 6.;
10) (1 6.): Bepnyiii otBeT: 35,4.; BepHbiii otBeT: 35,41.; BepHbiii oTBeT: 35.;

e W

IIpakTnueckas padora Nel4
Tema: Vi3yueHue NpUHLMIIA CyIIePIO3UIUU

Hennb: [IpuMeHUTH MPUHLUI CYTIePIIO3ULIUU /IJIs1 OTIpe/ie/ieHUsT HarpsKeHHOCTH T0JIst
00pa30BaHHOT0 HECKOILKUMU TIOJISIMU
Xoj padoTbI
1. Teopernueckasi YacTb



FpUHUWN Cynepriosnumm - ===

Ecm 3dpHIKE€CHHOE TE/1I0 B3ElHMO}J[EﬁCTBy€I OJHOBpEMEHHO

C HEeCKO/TbKHMH 3apsKeHHbIMH Te/IaMH, TO
bTH]| ciia, MeHCTBYIOMAA Ha [JaHHOe Teslo,
© (11, JeHCTBYIOIHX Ha 3T0 TesIo

CO CTOPOHBI BCeX /IPYTHX 3apsiKeHHbIX Tel.

F = F+F+F;

____J—QJ

ﬂpmluun cynepno3vuuuun

1

Q1

(pes.)

R,

E=E;+Ey+..+ Ey

eg,. | \,,

2. IIpakTHyecKas yacTb
Perute 3a/1auy rpe/iCTaB/IeHHYIO Ha PUCYHKe, B 00111eM BUe.
3apaua. HaiiuTe HanpspkeHHOCTD 110711 (B Touke P), 06pa3oBaHHOTO ByMs 3apsiiaMy

TIPOTHBOIIO/IOXKHOTO 3HaKa. PaccrosiHue Mexkay 3apsiamu paBHO L. Touka P obpa3yer ¢
3apsilaMu paBHOOe/IPeHHbBIN TPEYToJbHUK U HaXOJUTCS OT HUX Ha PACCTOSTHUU T .



3

i

HAMPKEHHOCTL MONA JRYX NONOMATENLHLIX 38pAI0B.SWF

Kpurepum onjeHkH:

OneHka «5» CTaBUTCS:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH pPabOThl B COOTBETCTBUU C UCXOAHBIMH JaHHBIMU U 0e3
OIIMOOK;

- TIpPU MPaBU/ILHOM BBITIOJTHEHUU KOHTPOJIbHBIX 3a/laHuM;

- TIPM Ha/IMYMU BBIBOJIa B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTaB/AeHHYIO 1ieJib B JaHHOU
paboTe ¥ yKa3aHbI TIOJlyueHHbIEe pe3yJbTaThl; [O/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEpPHOCTH (eC/ii OHW HCC/Ie0Ba/IMCh); Tepeurc/ieHbl HWCIo/b3yemMble (OpMy/bl WU
rpaBuU/a.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BBITIOJIHEHUU KOHTPOJIbHBIX 3a/JaHUM U/ HETI0JIHOM, HO
B 1|eJIOM BEDHOM BBIBO/E.

OneHka «3» CTaBHTCS:

- TIPU HETOUHBIX pacueTax;

- mpu (GopmasbHOM BbIBOZIe ~ 0e3 yKa3zaHHs M3yuaeMbIX 3aKOHOMEpPHOCTel, TMpaBul U
TOJTyYeHHBIX 3HAUeHUH NCKOMOU BeJINYMHBbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHWH, TIPY TIOJTHOCTBIO OTBeuarollell TpeboBaHUSIM paboTe;

- TIPU OTCYTCTBUH BLIBO/IA.

OneHkKa «2» CTABUTCS:

-TIpY HEBBITIOJIHEHWH BbIBOJ]a U OTCYTCTBUU YaCTH PacuyeToB;

-[IpA OTCYTCTBUM PaCUeTHOM YacCTy;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMIKOB U YaCTH PACUETOB;

-TIPY HEBBITIO/THEHHBIX HECKObKUX MYHKTOB YKa3aHHbBIX BBIILIE.

Jlono/IHUTe /IbHOE 3a/jaHKe:
JnekTpuyeckoe mnoJie. [IpyHIUn cynepno3suinuu
3aganue Nel
Bonpoc: Uto siB/IsSieTCs pelialoiiiM apryMeHTOM B TI0J1b3y TeOPUM O/TM3KOAeNCTBUS?
Bbibepume o0uH u3 4 eapuaHmos omeema:
1) Cy1ijecTBOBaHMe 371€KTPUYECKUX 3apsi/0B
2) Cy1ecTBoBaHue B3aMO/ZEUCTBUSL MeX/Y 3/IeMeHTapHbIMU YaCTULIAMU
3) KoHeuHast CKOPOCTb pacripoCTpaHeHHsl B3aUMO/eNCTBUS
4) Hyyero 13 nepe4ncieHHOrO He SIB/ISIeTCS pellarolM apryMeHTOM

3aganuie No2



Bonpoc: BribepeTe BepHbIe yTBep>KZeHUs 00 3/IeKTPHUECKOM I1071e

Bbibepume HecKo/bKO U3 5 eapuaHmos omeema:

1) 310 yacTh du3znueckoro sgupa

2) 3to ocobasi hopMa MaTepuur

3) OHO [iefCTBYeT Ha JitoOble 3/IeKTPUUeCKHe 3apsi/ibl

4) OHO JieficTByeT Ha JitoOble 37IeKTpUUYeCKre U MarHUTHbBIE 3apsi/ibl

5) DneKTpuuecKoe ToJjie COCTOUT U3 TIEPEHOCYUKOB 37IeKTPOMAarHUTHOTO B3aUMO/IeHCTBHS -
dhoTOHOB

3aganue Ne3

Bonpoc: BribepeTe BepHbIe YTBEP)KAEHHUS O HAMPSHKEHHOCTH 3/IEKTPUUECKOTO TTOJIS
Bbibepume HecKobKO U3 4 eapuaHmos omeema:

1) 310 cunoBas XapakKTepUCTHKA 3/IEKTPUUYECKOr0 OISt

2) OT0 HepreTUyecKasi XapakKTepHUCTHKa 3JIeKTPUYECKOr0 oIS

3) Harpsi>keHHOCTB T10J151, CO3/JaBaeMOT0 TOUEYHBIM 3apsi/IoM B JaHHOM TOUKe, 0OpaTHO
TPOIOPIL[MOHA/IbHA PACCTOSTHUIO MEXX/y 3apsifioM U 3TOU TOUKOM

4) JIvHYY HarnpsDKeHHOCTH 3apsKeHHOrO 11apa BCer/a MnepreHuKY/IsIpHbI ero MOBePXHOCTU

3aganue Ne4
Bonpoc: BribepeTe BepHbIe YTBepP>KIEeHUs

Ykasxcume ucmuHHOCMb UAU IOHCHOCMb 8APUAHMO8 OMeema:

__ JIuHWY HanpsyKeHHOCTU HaUMHAKTCS Ha TOI0KUTEeIbHOM 3apsifie M 3aKaHUMBAKOTCS Ha
OTpHLIATe/IbHOM

__ HanpsbkeHHOCTB 5/1eKTPUYECKOTr0 101 BHYTPH 3apsDKeHHOW cdepbl paBHa HYJ/IHO

__ TpunHuun cyneprnosviyy noJjiei 3ak/ar04aeTcs B TOM, YTO CyMMapHasi HarpsDkKeHHOCTh 1071,
CO3/laBaeMOr0 HeCKOJIbKMMU 3apsi/laMH PaBHa anrebpanueckol cyMMe HarnpspKeHHOCTeH Toel,
CO3/laBaeMbIX KaK/bIM U3 3apsi/iOB.

__ Cdepy MOXXHO cunTaTh 3a TOUEUHbIH 3apsi[, ec/Id BeJIMYMHA 3TOr0 3apsi/ia OueHb Masa

3apanue Ne5

Bonpoc: Tlepseiii 3apsia paBeH 100 mxkKn, a BTopoii 3apsiz paBeH 400 MkKn. Eciiu yepe3 1ieHTpbI
5TUX 3apsA/I0B MMPOBECTH NPSIMYH0, TO Ha KAKOM PacCTOSIHUM OT MepBOro 3apsi/ia HAXOJAUTCS TOUKa
Ha 3TOU MPsIMOM, HaTIPSDKEHHOCTD T10J1s1 B KOTOPOM paBHa HYJIHO?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) Ha paccTosinum BTpoe MeHbllIeM, ueM OT BTOPOTo 3aps/a

2) Ha paccrossHum, paBHOM 1/3 OT pacCTOSSHUSI MeX/y LeHTPamu 3apsiZioB

3) Ha paccrosinuy, B 4 pa3a MeHbllIeM, UeM PacCTOsTHUE OT BTOPOTO 3apsijia

4) IIpaBU/IBHOIO OTBETA HET

3aganvie Ne 6
Bonpoc: Ha pucyHKe yKa3aH paBHOCTOPOHHUM TPeYTOIbHUK, B [IBYX BepIIMHAX KOTOPOTO

pacroararoTcs 3apsiibl, paBHble TI0 MoAy 0. Kak OyzieT HampaBsieH BeKTOP HalpsKeHHOCTH
3/IEKTPUUECKOTO T10JIS1 B TPEThel BepIlHe TPeYTroJbHUKA?
H3obpadcerue:




Bbibepume o0uH u3 5 eapuaHmos omeema:

1) Beepx

2) Buusz

3) BsieBo

4) BripaBo

5) HepocratouHo nHbopMariyy, uToObl OTBETUTH Ha BOTIPOC

3aganue Ne7
Bonpoc: 3apsip Q. HaXOAUTCSL POBHO M0CepeivHe MeXJy ABYMs Ipyrumu 3apsgamu. Haligyre

pe3ynbTUpYytollyto cuay (B KH), melicTByOLLYIO Ha 3apsif s .
H3obpadicerue:

q1 = 500 MkKn g, = 300 MmxKn g3 = 200 MxKn

3anuwiume yuucno:

3aganue No8
Bonpoc: BbibepeTte TIpu3HaKy O[HOPOIHOTO TIOJIS

Bbibepume HeckonbKo u3 4 apuaHmos omeema:

1) JIuHUM HaMpsHKEHHOCTH 3aMKHY Thl

2) JIuHUY HaNPsDKEHHOCTD Tapasuie/ibHbl APYT JPYTy

3) JIuHUY HaTIPSDKEeHHOCTU PacIioyioXKeHbl C OAMHAKOBOM T'yCTOTOM
4) TTone co3maHO TOUEUHBIM 3apsijloM

3aganue No9
Bonpoc: Mopynb HanpsbkKeHHOCTH OZHOPOJHOTO 3/IeKTPUYECKOro MOoJIsi, CO37,aBaeMoro

rapaJ/ijie/lbHbIMU ITy1acTuHamu, paseHd 200 H/Kn. B 3ToM 1iosie HeroABU»KHO BUCHUT TIbIJIMHKA,
Moy/b 3apsifia Kotopoii paBeH 300 HK. Onpesiente MaccCy MbUIMHKU (B MT).
3anuwume 4ucno:

3aganue Nel0
Bonpoc: HanpsikeHHOCTb 10715, CO3/lJaBaeMoro 3apsbkeHHOU c(epoii B HEKOTOPOI TOUKe paBHa

40 kH/Kn. Onipezenvre, Ha KAKOM pacCTOSTHUY (B CM) HAXOAMUTCS 3Ta TOUYKA OT MIOBEPXHOCTU
cdepsl, ecu 3apsz chepsl paBeH 50 MkKi. Paguyc cdepsl paBeH 3 M.
3anuwume uucno:

OTBeThI:
1) (1 6.) BepHble OTBETHI:
2) (1 6.) BepHble OTBeTHI:
3) (1 6.) BepHble OTBeTHI:
4) (1 6.) BepHble OTBeTHI:
Ha;
Ha;
Her;
Her;

SN
H»



5) (1 6.) BepHble OTBeTHI: 2;

6) (1 6.) BepHble oTBeTHI: 4;

7) (1 6.): BepHblii oTBeT: 9.;

8) (1 6.) Bepnble oTBeThI: 2; 3;

9) (1 6.): BepHsiii oTBeT: 6,1.; BepHbiii oTBeT: 6,12.; BepHblii oTBeT: 6.;

10) (1 6.): Bepnyiii oTBeT: 35,4.; BepHbiii oTBeT: 35,41.; BepHbiii oTBeT: 35.

IIpakTnueckas pa6ora Nel5
Tema: PaGora cu 3/1eKTpHYECKOro moJis

Ienb: V3yunTh noTeHOyan Kak paboTy CHil 3/1IeKTPHUUECKOTO T10JIst

Xoj padoTbI
1. Teopernueckas 4acTb.

HOTGHL‘MBHI:H ble MNOJA

I |

rpasumayuoHHoe Anekmpocmamuyeckoe
mose nosmae
rpﬂ'ﬂ”mﬂ‘u“ﬂHHﬂe moJre E-‘HEHmpﬂcmamlHECKﬂe none
P A=IScosa

Pabota cunel TA#eCTH

T"n‘
F=mg

h,
_.-'"T__.
'h,

A =mgh, —mgh,

J"pasumauuom—me none 3nexmpocmamuqecme none

OcoberHocms pabomel.
He 3aeucuT OT hopMBbl TPAEKTOPUM
Ha samkHyTOI Tpaektopun =0
He 3aBucuT oT Bbibopa HyNneBoro ypoeBHA




Fpaeumauuouuoe nomne 3nexmpocmamuqecme nomne

nOTEHU'I.-’IEil'IbHEiFI JHEPIHMA

L, =mgh

Basucum om eblbopa HYNeeo2o YPOsHN

CBA3k paboTel C NOTEHUMANBHOA 3Hepruei

A = _(EPZ_E‘UI)
A=-AE,
lpasumayuoHHOe mone nexkmpocmamuyeckoe noae
\ — S 1 N>
f‘.:ﬁﬂ A=FScosa F=k=5%
It /
Fabota Pabora
A = mgh, —mgh, A=qE(d—d)
OcobexHocmes pabomel.
He aaeucut oT dopmel TpaekTopun A=-(w - W )
Ha aamknyToil Tpaektopun =0 Pl pl
He aaBwcuT oT BeiBopa HymeBOro YpoBHA
MoTeHUWansHaAaHepruA MoTeHUNaNEHaAIHEepA
j‘";r = _mgf_r H"P =gld
CeA3b paboTel © NOTEHUWANEHOA 3Heprueid
A= _[EJ,:_ E;II} A = —A Ep A = _{"Lr: — “'Jul } A= —ﬁH.‘P

MomeHyuaneHas sHepaus
A= —(wp2 —11-’}}1)
A=-Aw, W, =qEd
)A4>0, 2)A4<0,

AWp <0, AWp >0,
wpd.wx VT \wp T wkd,vi

Ha zamkHymod mpaekmopuu A=—-Aw » =()

BHEPFQTI/I‘-IECKHH XdPaAKTEePUCTHKA 3JIEKTPOCTATHUYECKOI' O ITOJIA



- A He 3aBMCUT OT hOpPMbl TPAEKTOPUH

2. MoTeHuuan

* CKanApHaAa dJHSW-IECKaH BelnW4YnHa, ABNAKWaACA
1. NoTeHywnanbHble Nond 3HepreTM4ecKon xapakTe pucTMKO
SNEKTPUYHeCcKoro nona
* paeeH I'IOTEHLlldaJ'IbHOIFI SHeprun egUHUHHOro
NONOMUTENbHOrC 3apaga B ﬂ,aHHOIFI TOYKe nonA

A=0
A=~(0,,=W,) W,
(p —_
p - C]Ed OpHopopHoenone q
i P “; 3. OgHopoaHoe none
. Wp -~ q
W, W =qEd
= —  He 3aBWCUT OT P
q
Ed
» 1. SHepeemu4eckad xapaKmepucmuka P = q— = Ed
* 2. CKanfapHas eefuyuHa q
« 3. 3asucumom Hynee020 yposHa
+ 4.9=Woq=1 o=FEd
MoTteHuman anexKTPoOCTaTU4ECcKoro W, 0
nonsa ToYe4yHoro 3apspa == K K=
" q o=Ed |® r

W, =qEd (d=r)
DN -
L_ \- nonoxuTensHblid 3apan: @ > O |otpuuart. sapag; ¢ < O

Mpuryun cynepnosuuuu

P=0Q+0,+¢3+...+Q,

MoTeHunan pes3ynbTUPYIOWero nons
B IAHHOW TOYKE NPOCTPaHCTBa paseH
anrebpanyeckoil cyMmme noTeHUManos,
cO3/aBaeMbiXx B 3TOW TOYKE OTAENb-
HbIMK 3apsaamMu

2. IIpakTnyeckas 4yacThb. PeliMTh CaMOCTOATE/ILHO 3a/ja4H U CBEPUTHCA C 0TBETOM.



3agaval.llpu nepemeweHun 3apaga mexagy
TOYKaMWn C pasHOCTbio NnoTeHuuanos 2 KB,

aNeKTpuyeckoe none cosepwwuno padoty 50
m[k. Hangute mogyne aToro sapsga

» HaHo:

Ap = 2 KB

A = 50 mr/Dx
lql =2 [

OTtBet: 25 HKn

Jafadva 2. INeKTpoH BneTaeT B OAHOPOAHOE
3NEeKTpoCcTaTU4ecKoe none Tak, Kak NoKasaHo Ha
pucyHke. Ero HauaneHasa ckopocTe paeHa 107 mic.
OnpegenuTe CKOPOCThb 3NEKTPOHa nocne Toro, Kak

OH NPOMOET pa3HOCTbL NoTeHuwnanos 75 B.

. %(Uz — %) = —q.Ap

OTtger: 8,6 -10° m/c

Kpurepum onjeHKu:

OneHka «5» CTaBHTCS:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH pabOThl B COOTBETCTBHMU C MCXOZHBIMM JaHHBIMU U 6e3
OIIMOOK;

- TIpY TIPAaBHU/IbHOM BBITIOJTHEHUH KOHTPOJIbHBIX 3a/laHUi;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYET OTBET Ha IOCTAB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKaszaHbl TIO/Iy4eHHbIe pe3y/abTaThl, [JO/DKHBI ObITh 0003HaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecid OHU WCC/e/l0BaliCh); Tepeurc/ieHbl UCIo/b3yeMble (OpPMYyJ/ibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW W/ HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/JIE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu (opmanbHOM BbIBoJe ~ 0Oe3 yKa3aHHSI W3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
MOJTyYeHHbIX 3HauUeHW NCKOMOMW BeJINUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IaHUH, TIPY TIOJTHOCTBIO OTBeuarolleid TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHkKa «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/|A U OTCYTCTBUU YaCTU PaCyeToB;

-[IpYA OTCYTCTBUM PaCUeTHOM YaCTH;

-IpY HeOPE>XKHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMKOB U YaCTH PACUETOB,;

-[IPY HEBBITTO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbBIX BBILLIE.

Jlomo/IHUTe/IbHOE 3a/jaHHe.

3aganue #1
Bonpoc:



Kak 3aBucur PA3HOCTH MMOTEHILIMAJ/IOB MeXXy ABYyMs TOUKdAMH B
3JIEKTPOCTATHUYE€CKOM I10J1€ OT HaHpH)KéHHOCTI/I 3TOro IoJs?

Bbibepume oduH u3 3 eapuaHmos omeema:
1) O6paTHO MPOTIOPIMOHATBHO

2) He 3aBUCHUT

3) IIpsimo mponopLOHaIBHO

3apganue #2
Bonpoc:

HatiguTe paboty (B M/I)X), KOTOPYIO COBEpIIIaeT MoJjie Py IepeHoce 3apsiia
5 MkKu1 u3 Touku ¢ rioreHuuanoM 500 B B Touky ¢ noteHiuanom 400 B.

3anuwiume 4yucno:

3aganue #3
Bonpoc:

D/eKTPOH TepeMelllaeTcsi BJ0J1b JIMHUM HallPSHKEHHOCTH 3/1eKTPOCTaTUUeCKOT 0
T0JIsg TaK, YTO HarpaB/ieHHWe BEeKTOpa ero repemelleHns CoBNajaeT C
HaripaB/ieHMEM BeKTOpa HaNpsKEHHOCTH. [1pu 3TOM ero moreHLManibHas
SHEprusl...

Bbibepume o0uH u3 3 eapuaHmos omeema:
1) He U3MeHsieTCs

2) ymeHbIIaeTCst

3) yBe/MuMBaeTcs

OT1BeTBI:
1) (1 6.) BepHbie oTBeThHI: 3;
2) (1 6.): Bepnsiii otBeT: 0,5.;
3) (1 6.) BepHble oTBeTHI: 3;

IIpakTHyeckas padora Nel6
Tema: VisyueHue coefjiHEHUA KOH/€HCATOPOB

Ienn: OnpenenuTs KaKoe COeJUHEHHE KOH/IEHCATOPOB IaeT HaUOOJIBIIIYH0 eMKOCTb BCEH 11eTH.



0 100 200 300

OpHEHTHPOBOYHBIE CBELEHUSI CnpaBounsiii marepuan
e i I N7 MOCJEeA0BATEeNbHOr0 COCJHHEHHS KOHIAEHCATOPOB MB MeTasI06y MakK Hblii
G - G Ca A EOER : e, A areL I — repmMeTHanpoBaHHbI
C = C; 4+ Cs — AnA napaanejbHOrO COEAHHEHHSI KOHIEHCATOPOB IT — NpsIMOYroJILHOIO HCMOJHEHHS
5 STy i s Wi e
g — CU 3apsAA KOHIAeHcaTopa + 10% AONYCTHMAA MOTPENIHOCTh
("(;2 ITPH H3roTOBJEHHH KOHAEeHCAa |'(J])'{i
s 21,
w, = —5—— SHEPrHsl 3aPSKEHHOr0 Kouaencaropa
Xop paboTsl.

3apanue (kapta37A): Ha pucyHke n300pakeHbI KOH/IeHCATOPBI, KOTOPBIE HA/l0 MOJKTIOUUTh
K UCTOUHMKY TOKa TaKUM 00pa3oM, UTOObI eMKOCTh BCeli Lienu Obuia Ob1 HanOOoIbIIIas.

Paccuuraiite nocjen0BaTe/IbHOE CoOeJMHEHE KOHAEHCATOPOB:
C=

Paccuuraiite napaJsiiejbHOe coeJHeHre KOHAeHCaTOPOB:
C=

B kakoM ciiyyae eMKOCTb KOHZIEHCAaTOpOB Oy/ieT HanboJbiiieit?

1. 3akpoiiTe pUCYHOK Ka/IbKOW WU TJIEHKOM (C L]eJIbl0 er0 COXPaHHOCTH ) U Ha
MPO3payHOM TMOKPBLITUU BITIOJIHUTE COeIMHEeHe KOH/IeHCaTOPOB MPOU3BO/IbHBIMU
JIMHUSIMH (CUMBOJIM3UPYIOIIMM COeAUHUTE/IbHBIMU MPOBO/ZA) B COOTBETCTBUU C
MOCTaB/IeHHBIM yC/IOBUEM.

HapucyliTe NpUHLIMITUAIBHYIO CXeMY BBITIOJTHEHHOTO BaMU COe/IMHEeHUS
Omnpefenvte eMKOCTb BCeM LIy BbIMOJTHEHHOTO BaMU COeZIMHEeHHs

Omnpepgenvre 3apsifi BCel LjeNy KOH/IeHCAaTOPOB

Omnpegenute 3apsifi KaKJOr0 KOHJeHCAaTopa B Balllel Lienu

Hatigure sHepruto, 3araceHHy0 BCel LieTbIo

OTKJIOHEHI/IEM (hakTHUeCKOT0 3HaUeHHs eMKOCTH KOH/IeHCAaTOPOB OT ee HOMUHA/IbHOTO
3HaueHUsI CJie/lyeT npeHeOpeyb.

AN

BbiBoa:




Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTu paboThl B COOTBETCTBUM C UCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHuUM;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIO/Iy4eHHbIe pe3y/bTaThl, [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecd OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHWU KOHTPOJIBHBIX 3a/JaHUM U/TK HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu QopmanbHOM BbIBoJe ~ 0Oe3 yKa3aHHS W3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TNO/TyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolneid TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/A U OTCYTCTBUU YaCTU PACUETOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahMKOB 1 YaCTH PacueToB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

Jlono/IHUTe/IbHOE 3a/jaHKe:
KonpeHcaropsl
3aganue Nel
BribepeTe BepHbIe YTBepKAeHHUs
Ykaoxcume ucmuHHOCMb WU IOXCHOCMb 8APUAHMO8 omeema:
__ DNIeKTPOEMKOCTb - 3TO OTHOILIeHUe 3apsifia Tesa K ero 06bémy
___ OneKTpOEMKOCTb XapaKTepHu3yeT CIIOCOOHOCTh Tesla HaKaIlIuBaTh 3apsi]
___ OneKTpOEMKOCTb /IBYX IPOBOJHUKOB - 3TO OTHOILLIeHUe HalpPsyKeHHOCTD I10JIS MeXXy HUMU K
MOZIYJIIO 3apsi/ia Ha OZJHOM M3 HUX
___ DJIeKTPOEMKOCTb KOHZIEHCaTOPOB OIpe/le/IeHHOTO THIIAa MOJKET SIBIATHCS [1IepeMeHHON

3aganue No2
17151 U3roTOB/IEHUs TUIOCKOTO KOH/IeHCaTopa He0OX0JUMO UMeTh /iBe 00K/IaIKU U TU/IEKTPUK.

IIpu sTOM...

Bbibepume o0uH u3 3 eapuaHmos omeema:

1) TomuHa AU3IEKTPUKA JO/DKHA OBITH 3HAUMTE/ILHO 00JIbIle pa3MepoB 00K/IaI0K
2) TosmyHa AUAMEKTPHUKA [JO/DKHA ObITh 3HAUWTETbHO MEHbIIIe Pa3MepoB 00K/Ia/I0K
3) ToniuHa AU3/IeKTPUKA JO/DKHA ObITH CpaBHUMA C pa3MepamMy 00KJ/IaloK

3aganue Ne3:
Kakum 06pa3om MOKHO yBe/TMUHTh EMKOCTh KOH/[eHCaTopa?

Bbibepume HeckonbKo u3 4 eapuaxHmos omeema:

1) 3aMeHUTH UCTIOJIb3YEMbIM AU3/IEKTPUK, Ha JA3IEKTPUK C MEHbLLIeH JU3/1eKTPUUeCKOU
MIPOHUL[AEMOCTBIO

2) YBenmnuuTh pa3Mep KOHZJeHcaTopa

3) YBenuuuTh MI0I1a/[b 00KIaJ0K

4) YMEeHBIIUTb PaCCTOSTHUE MeXy 00K/IaZKaMu



3aganvie Ne4
W3 ripe/i/io;keHHBIX BaDUAHTOB BhIOEpeTe eZIMHCTBEHHOE KOPPEKTHOe OrMKcaHre KOHAeHcaTopa

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) Tnockuii, UUIMHAPUYECKUN C TIepeMeHHOU éMKOCTBIO

2) unvuHapuueckuit, 3/1eKTPOIUTUUECKUM C TOCTOSTHHOM eMKOCTBIO
3) Kepamuueckuii 3/1eKTpOMTUUECKUH C TepeMeHHOW eMKOCTbIO

4) BymaxkHbili cpeprueckuii ¢ EMKOCTBIO

3aganue Ne5
3apsizi Ha oIHOM U3 00K/IaI0K KoHAeHcaTopa paBeH 400 MkK/1. KakoBa éMKOCTb 3TOTO

KOH/leHcaTopa (B MK®P), ec/ii HanpspkeHUe MexX/y rjacTiHamu pasHo 80 B?
3anuwiume vucno:

3aganue Neb
B KoHgieHcaTope ¢ éMKOCTBIO 20 MK® MCIo/b3y0TC 00K/IaIKU MIoIaapio 5 MM, Habigure

[M3/IeKTPUYeCKYI0 TIPOHUL[AeMOCTh MCTI0/Ib3yeMOT0 AU3/IeKTPUKA, eC/TH PaCCTOSTHUE MEXY
obkmazkamu paBHo 0,1 MM.
3anuwume uucno:

3aganue No7
OHeprus 3apspKeHHOr0 KOHZIeHCaTopa...

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) PaccpeoToueHa BOKpYT Hero

2) CocpefioToueHa Ha TIaCTMHAaxX KOHZeHCaTopa
3) CocpenioToueHa B 3/IeKTPUUECKOM T10J1e

4) Hurpe He cocpefloTOuYeHa

3aganue No8
B HeKoTOphIX BUaX K/IaBUaTyp UCMO/b3YHOTCS KOH/IeHCATOPbI JJisl PErMCTPaLiy Ha)kaThsl Ha

K/1aBuily. [Ijs1 3TOro UCrosb3yeTcs cae/iytoliee CBOMCTBO KOHJeHCaTopa
Bbibepume o0uH u3 4 eapuaHmos omeema:

1) 3meHeHMe EMKOCTH MPU U3MEHEHUH PaCCTOSTHUSI MeXXy 00K/IafKaMu
2) Vi3ameHeHWe EMKOCTH TIPYU U3MEHEHUH TUIONAId 00K/IaJ0K

3) CnocoOHOCTE OBICTPOIA pa3psiIKu

4) Hammuue 1n3/ieKTpUKa MeXy 00KTazKaMu

3aganuie Ne9
OHeprusi KoHAeHcaTopa paBHa 30 /Ik. Ecu 3apsii Ha o0K/afikax 3TOro KOHZieHCaTopa paBeH

300 MK, kakoBa ero 371eKTpoéMKOoCTh (B HD)?
3anuwiume vucno:

3aganue Nel0
Konpencarop ¢ émkoctsro 300 Mk® Hakonwi 3Hepruro, pasHyro 45 m/x. Halijure HanpsbkeHne

MeXXy TJlaCTUHAMH 3TOro KoHZeHcaTopa (B B).
3anuwume 4ucno:

OTtBeThI:
1) (1 6.) BepHble oTBeTHI:
Her;

Ha;



HerT;
Ha;

2) (1 6.) BepHble OTBeTHI: 2;

3) (1 6.) BepHble oTBeTHI: 3; 4;

4) (1 6.) BepHble OTBETHI: 2;

5) (1 6.): BepHbiii oTBeT: 5.;

6) (1 6.): Bepnsiit oTBeT: 45.; BepHbiii oTBeT: 45,2.;
7) (1 6.) BepHble oTBeTHI: 3;

8) (1 6.) BepHble oTBeTHI: 1;

9) (1 6.): BepHnniii oTBeT: 1,5.;

10) (1 6.): Bepnsbiii oTBeT: 12.; BepHbiii oTBeT: 12,25.;

[MpakTryeckast pabora Nol7

TeMma: OHPE,ZLE]'IEHI/IE TePMHUYECKOI'O KOBd)(bI/IL[I/IEHTa COINPOTHUBJ/IEHHA MaTepHasia CITMpaiun.

Lens: Onpenenuts TepMUUecKrii KO3((ULMEHT CONTPOTUBIIEHUS CITUPA/IU OMBITHBIM Iy TEM.

Xop paboThl.

1. Teopernueckas 4acTb.

3AKOH OMA OonfA YYACTKA
LEMA
PopMynUpoOBKa
Cuna ToKa Ha y4acTke Lenu npaMo
NPONOPLUMOHaNbHa HaNPAXEHNIO

n obpaTHO nponopuMoHankHa
COMPOTUBNEHWIO Y4aCTKa Lenu.

U [ - cuna Toka (A)
== U - Hanpsi>xeHue (B)
R - conpoTtusneHune (On

R
RO
C o
o — TeMnepaTtypHbli KO3((PULUHEHT 555

3aBMCUMMOCTb COMPOTUBJIEHUA OT TeMnepaTypHbIA KO3hDULUEHT CONPOTUBNEHNS paBeH
e . OTHOCUTENLHOMY M3MEHEHUIO conpoTuBneHua (B %)
PaTyp npu HarpeBaHWW NpoBogHMKa Ha 1 rpagyc.
AR
=
R=R,(1+a-AT) R-AT

Wamepsietcs  [o] = K.

p=p,(1+a-AT)

COINIPOTHUBJIEHHU S I

2. IlpakTrueckast 4yaCTb.
OfiHy ¥ Ty>Ke CriMpasb CHauasa OMyCTU/IN B XOJIOHYHO BOZY, a 3aTeM B FOPSUYHO.
Criuparnb BK/ItOUeHa B 3/IeKTpUYecKyto Lienb. OnpesiesnTe TeMIiepaTypHbIi
KO3((QULIMeHT CONPOTUB/IEHHUS CTUPAJIH.




2.1 W3yuuTe cxeMy yCTaHOBKH M HauepTUTe 3/1eKTpUUecKyro cxemy (cm. [IpunoxeHue)

2.2 CocraBbTe IJIaH NPOBeJ|eHUsI U3MEPEeHUN U paCueToB /151 Onpe/ie/ieHust
TepPMUYeCKOro Ko3¢uririeHTa MeTalIMueckon Crvpaiy.

2.3 CocraBbTe U 3aro/HATe Tab/NLLy, /171 3aHECEeHHsI TPOMEeXXYTOUHBIX U UTOTOBBIX
3HayeHW! ,13MepsieMbIX BeJMYMH.

2.4 TIpoBesnuTe MaTeMaTH4ecKyt0 00paboOTKa pe3y/bTaToOB M3MepeHU (BBIUMCIIUATE
cpeJHee 3HaueHHe U3MePeHHO! BeJIMUMHbI, PACCUMTANTe TIOTPeLIHOCTA U3MepeHUH,
rocTpoiite rpaduk).

2.5 BbInoHUTe aHa/M3 MOTyUeHHbBIX JaHHBIX.
2.6. CchopmynupyiiTe BBIBOJ,.

( BeBog: B xozie paborTht ........)

TTpHnoxkeHHe K IpaKTHIeCKOH paboTe Nel7

Onwit 1.

CNHPAND

OnewiT 2.



Upl‘lt‘]r]’ld'l_‘ll:l BOYNLE CAEJIENHH

LNHPAND

i ::r" saron Oma o YHALTEA 12

H— R i

—n—'- — =i — OTHOCHTCNEHOE HAIMEHCHHE CONPOTHRACHHA
NPOBOIHHES NJFH HarPEBAHHE

Opur 2

IlpakTHueckasi padora Ne18
Tema: Vi3yueHue conpoTuB/ieHHs U 3aKoHa OMa /i/Is yuacTKa 1enu

HEJIBI OHPEAEHI/ITL COIMNpOTHUBJ/IEHWE U JVIMHY MOTKd HUKE/JIMHOBOTI'O IIPOBO/Jd

Xop padoTsI

1. TeopeTnueckas 4acTb




OpHEHTHpOBOqule CBEJICHHHA

U

l. l=_F— 3akon Oma aas yyacTka uenu
g 2
' nd*

2. S=mnr ==~ — nJyowank Kpyra (ceuenus)

n=2314

ol
3. R= § — CONPOTHBJIEHHE MPOBOAHHKA

2. IIpakTUyecKas 4yacTb

3aganus (kapTad40B) :
MoTOK HUKe1eBOro NpoBoja A BK/IIOUEH B 3/IeKTPUYECKYIO Liellb TakK, KakK [M0Ka3aHo Ha PUCYHKe.
1. Onuimre cyioBaMu W300pa’keHHYIO 3/1IeKTPUUYECKYHO 1[eTlh
2. HapucyiiTe NpUHIMITHATBEHYIO CXeMy W300pakKeHHOM 37eKTpudecKoi 1ieru. OTMeThbTe Ha
Hel 3HaKaMu (+,-) TIOJIIPHOCTh 3aKMMOB 37IeKTPOM3MEePUTE/TbHBIX IPHOOPOB, a
CTpe/KaMu- HarpaB/ieHHe TOKa B LIeMH.
Omnpefenure 1|eHY Zie/IeHUs /IEKTPOU3MepPUTENbHBIX MprubopoB: CA=....; Cv=...,;
OnpefenuTs NI0ab C€YEHNs HUKeJTMHOBOIO TIPOBO/IA
Onpefenvrte COMPOTHB/IEHNE MOTKA HUKETMHOBOIO TIPOBO/A
Omnpegenvre AJIMHY HUKE/IMHOBOIO NPOBO/A, €C/IH €ro y/ie/lbHOe CONPOTUBJIEHME p =
4,2%107 Om*M.
7. [ononHutensHOe 3ajaHue: [TocTpoiiTe BOIbT-aMIIEPHYIO XapaKTePUCTHKY [/1s1 MOTKa
HUKe/TMHOBOT'O TIPOBOJA.
BroiBoj:

kW

Kpurepum o1jeHKH:

OneHKa «5» CTaBUTCA:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH PabOThl B COOTBETCTBUU C MCXOZAHBIMM JaHHBIMU U 6e3
OIIMOOK;

- IPY TIPAaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHUM;

- TIPM Ha/IMYMHK BBIBOJIa B KOTOPOM IPHUCYTCTBYeT OTBeT Ha IOCTaB/eHHYIO IieJib B JaHHOU
paboTe W yKa3aHbl TIOJlyueHHbIE pe3yJ/bTaThl; JO/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEpPHOCTH (ec/ii OHU HCCe/I0Ba/IMCh); Tepeuurc/ieHbl HCIo/b3yemMble (GOpMy/bl WU
rpaBuU/a.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BbITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHUN U/TH HETI0JIHOM, HO
B 11€JIOM BEPHOM BBIBO/I€.

OneHka «3» CTaBUTCA:

- IPY HETOUYHBIX pacueTax;

- mipu (GopMasbHOM BbIBOZIe  06e3 yKasaHHs M3yuyaeMbIX 3aKOHOMEpPHOCTeH, TMpaBul U
TMOJTyYeHHbIX 3HaUeHU NCKOMOMW BeJINYUHBbI;

- TIPY OTCYTCTBUM KOHTPOJIbHBIX 3a/JaHWH, IPH MOTHOCTBLIO OTBevarolijeli TpeboBaHUsM paboTe;

- IPY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCA:

-[IpY HEBBITIO/THEHUM BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;

-TIpU OTCYTCTBUM PaCUeTHOM YacCTu;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMIKOB U YaCTH PACUETOB,;

-TIpYU HEBBITIO/THEHHBIX HECKOBKUX MYHKTOB YKa3aHHbBIX BBIIIIE.

HOHOJIHI/ITEJIBHBIE 3aldaHUA.

InekTpuyeckuid ToK. 3aKkoH OMa /s yyacTKa Henu
3aganue Nel



BribepeTe /1efiCTBUS 3/IEKTPUUECKOTO TOKA
Bbibepume HecKo/bKO U3 5 eapuaHmos omeema:
1) TernioBoe

2) dusnyeckoe

3) XumMuueckoe

4) MaraurHoe

5) CBeTOBOE

3aganuie No2
BribepeTte T0, 6€3 uero He MOXKeT CyIL[eCTBOBATh 3/IEKTPUUECKUN TOK?

Bbibepume HeckonbKo u3 4 eapuaHmos omeema:
1) ITpoBogHUK

2) CBobOO/1HBIE 3aps/IBI

3) DJieKTprUuecKoe ToJie

4) MarHuTHoe T110/1e

3aganuie No3
CKOpOCTb ABWKEHUS 3JIEKTPOHOB B METa/lIMYeCKOM IMPOBO/JHUKE...

Bbibepume HeckonbKo u3 4 eapuaHmos omeema:

1) O6paTHO MporIopLMOHabHA TIJIOLA/IM TIOTIePeYHOT0 CeueHust TIPOBOJHUKA

2) [IpsiMo mpomnopLMOHAa/IbHA 3apsAly 3/IeKTPOHA

3) IIpssMmo mpornopiMoHasbHa CUJle TOKA B IPOBOJHUKE

4) IIpsimo npornopLMoHa/IbHa KOHLIeHTpaLjMK BellleCTBa, U3 KOTOPOro CZe/laH POBOJHUK

3aganvie Ne4
CKOpOCTh pacrpoCTpaHeHus 3/IEKTPUUECKOr0 M0JIsi B MeTa/llTMYeCKOM MPOBOJHUKE paBHa...

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) CkopocTH [JBWKEHUSI 3/IEKTPOHOB

2) OTHOLIeHUIO 3aps/ia JIeKTPOHA K ero Macce YMHOXKeHHOMY Ha CUJy TOKa B IIPOBOJIHUKE
3) CkopocTH 3ByKa

4) CkopocCTu cBeTa

3aganue No5
BosbT-ammniepHas XxapakTepuCcTHKa MPOBOJAHUKA 3TO...

Bbibepume o0uH u3 3 eapuaHmos omeema:

1) Ero conpotuBieHue

2) 3aBUCHMOCTB CUJIBI TOKA OT HaNpsDUKeHMs B JaHHOM ITPOBOJHUKE
3) OTHoLIeHWe CU/Ibl TOKA K HAMpsDKEHUIO B IaHHOM MTPOBOJHUKE

3aganue Nob
CornpoTvB/ieHHe MPOBOJHHUKA. ..

Bbibepume HecKo/bKO U3 5 eapuaHmos omeema:

1) Ilpssmo MpoNOpLMOHAIBHO HAMPSDKEHHUIO Ha ero KOHLax

2) IlpsiMO TIPONOPLIMOHAIBHO €ro JJIMHe

3) O6paTHO MTPOMOPIIMOHAIBHO TUIOL[A/IA €T0 TTOTIEPEUHOT0 CeUeHUsI
4) ObpaTHO MPOMOPLIMOHA/IBHO CHUJIe TOKa

5) 3aBUCHT OT BellleCTBa, U3 KOTOPOT'O U3rOTOBJIEH MPOBOJHUK

3aganue No7
Y eibHOE COTMPOTHBJIEHUE MTPOBOJAHUKA U3MEPSIETCA B...

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) Om*m



2) Om/Mm
3) Om*m?
4) OM*MM

3aganvie No8

Boiuncnute corpotuBienue (B Om) MeiHOTO NpoBo/ia AauHou 70 M, ec/iu Tiolaib ero

TIOMEPEYHOr0 CeUeHUs PaBHa 2 MM,

BemniecTBo ‘ p,0M - M npu 20 °C BemniecrBo p,0M - M npu 20 °C
IIpoBoxHuKH IToxynpoBogHnKn
Cepebpo 1,6 x 1078 Vriepon 3,5x107°
Mens 1,7 x 1078 Tepmanmit 0,5
301010 2,4 %1078 KpoBs 1,5
AJFOMUHUH 2,8x 1078 Kpemunit 2300
Bonsdpam 5,5x 1078 JIMAeKTPUKH
ITnaruna 1077 TonusTHIEH 108—10°
Crans 2x1077 Hepeso 108—10™
Huxpom 10-6 Pesuna 1013
Pryrs 9,6 x 1078 Crexkio 1011— 1014

3anuwume 4ucno:

3aganue Neo9
HaripsbkeHue Ha pesucrope ¢ conpotvsiieHreM 15 Om paBHo 30 B. KakoBa cuiia Toka B

pesucrope (B A)?
3anuwume uucno:

3aganue Nel0
[TpoBoaHuK AvHOM 100 M M3roTOBJIEH W3 HEU3BECTHOTO MeTasuia. [1/10111a/ib ero romnepeuHoro

ceueHus paBHa 3 MM°. Korzia B HEM U3MepU/IM CUIy TOKA OHa OKa3anoch paBHoi 10 A, a
M3MepUB HamnpsbKeHue Ha KOHL[aX 3TOro NMPOBOJHUKA, noayuwid 1 kB. Haiiaure ygenbHoe
CcOnpoTHB/eHre MaTepuana (B MOM*M), M3 KOTOPOT'O U3rOTOB/IEH TTPOBOJHUK.

3anuwiume yucn1o:

OTtBeThI:
1) (1 6.) BepHble oTBeTHI:
2) (1 6.) BepHble OTBeTHI:
3) (1 6.) BepHble OTBeTHI:

1; 3; 4;
2
1
4) (1 6.) BepHbie oTBeTHI: 4
2
2

b
)
b

5) (1 6.) BepHble OTBeTHI:
6) (1 6.) BepHble OTBeTHI:
7) (1 6.) BepHble oTBeTHI: 1;
8) (1 6.): Bepneiii otBeT: 0,6.; Bephsiii otBeT: 0,595.;
9) (1 6.): BepHblii oTBeT: 2.;

10) (1 6.): Bepnsiii otBet: 0,003.;

3
b
b
b
b
b

3; 5;

IIpakTHueckas padora Nel9
Tema: Pacuer Knj HarpeBaresieu

Iens: Havitu KI1/1 HarpeBatensHOro ycrpoiicTsa (225 )



Xoj padoTbI

1. TeopeTuueckKas 4acTb

[Ipy mnpoTeKaHWM »5/IeKTPUUECKOrO0 TOKA B Lenw, cwia Toka | B~ TIPOBOJHUKe
coripoTuB/ieHeM R, paboTta 3/1eKTpUueckoro Toka 3a BpeMsi t paBHa KOJIMYeCTBY TeryioThl Q,
BbllesiseMOMy B npoBogHUKe A= Qsarp =Pt=IUt, rge P - MOIJHOCTb 3/IeKTPOIIMTKU
BbIpakeHHasi B Barrax. JIMillb yacTh 5TOr0 KOIMUeCTBa TeIUIOTHI MepefaeTcss HarpeBaeMoMy
TeJy, B HallleM ciydae — 010By. OcTaibHOe KOJTMUECTBO TEeIJIOThI OeCIio/ie3HO TepsSeTCs: UeT Ha
HarpeBaHue KOT/Ja W MepefaeTcsi OKpy»Karwollel cpeze. KonMuecTBo TemsoThbl, IOJyUYeHHOEe
0JIOBOM B KOTJ/Ie TIpY HarpeBe A0 TeMIlepaTypbl IUIaB/ieHHs, paBHO Q; = cm(t; - t;), rae c —
yZe/ibHasi TeIJIOEMKOCTb 0JI0Ba, M — ee Macca, t2 u t1 — Temmneparypa IuiaB/ieHusl U Haya/lbHasi
TeMIiepaTypa 0JI0Ba, COOTBeTCTBeHHO. KO/MueCcTBO Tem/oThl, MOyUYeHHOEe OJI0BOM B KOTJIe MpHU
T71aB/IeHNUY PaBHO

Q; = Am. Takum obpa3om, k03¢ ULMEHT TI0Ie3HOTO AeHCTBYS HarpeBaresisi paBeH
QUOMESH ) 1006 rpe.

Q3ATP

Qronese = Q1 + Q2 , A= Qsare =Pt=IUt, rge P - MOIJHOCTb 3/IEKTPOIVIUTKY BbIpa’KEHHas B

Barrax.

KT =

2. IIpakTHuyeckas 4acTb
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3agaunmue:

Kycok omoBa M (puc. 1), HaxomAmumiics B
KOMHaTe Ipu TeMneparype 22°C, MHOJNOKUIM B
HallIKy, CTOALIYK Ha 3JIEKTPOILIMTKE (puc. 2), u
pacnraBuan. ITokazauna cueTYMKa rnepes BKJIIO-
YEeHMEM ILJIUTKM M I10CJIe €€ BBIKJIIOYCHUA HaHbI
Ha pUCYHKe 3.

1. PaccumraiiTe M3pacxo0BaHHYIO 2JIEKTPHU-
YECKYI0 9HEPTHIO.

2. Bprumueaure CTOMMOCTE M3PACXOJOBAHHOM

3JEeKTPOIHEeprMuM 1npu Ttapudcde 4 xom 3a 1
KBT- 4,

3. Haitnure K. I. 1. HarpeBaTeJabHOTO
YCTpOMCTBA.

4. BrruycnanTe CONPOTHUBRICHME SJEKTPOILIMT-
KI B rOpPAYEM COCTOAHMM.

5. HavepTure cxeMy 92JIeKTPMYECKON IIeny,
n3obpazxKeHHO} Ha pPUCyHKe 2,

HPOI-II/ITaI;‘ITe W TIpOBeINTE PACUETHLI IMTPU BBITTIOJTHEHWUHU 3da]dHUA. Pe3yanaTbI paCueToB 3aHeCHUTe

B TabO/MIy.
| N7isi OoJ0OBa N1 HATPDEBATeJbHOIO YCTPOWCTBA
tkoms, C | twas, C C, m, Kr' | Qnosnesn, KX Won, Qsate, KII,
IDK/Kr*oC KK K/K %
22 232 230 1,4 360 360

A=59 kI>x/kr=59000Ix/Kr

Quosnesn = cm(t2 —t1) + A m

BriBoj:

OtBet: KI1/1=4,17%;

IIpakTHueckas padora Ne20

Tema: OHPEAEJ’[EHI/IE JIEKTPOXUMHUUYECKOI'0 JKBUBA/IEHTA BellleCTBa

]_IEJIB: OHpe,Z[eJ'II/ITL BJIEKTI)OXI/IMI/I‘JGCKI/Iﬁ SKBUBAJ/IEHT MeJU ITyTEM 3J/IEKTPOJIM3d MeJU Ha KaTo/ie

M3 pacTBOpa MeZIHOTO KyTopoca.

Xop padoTsI

1. Teopernueckass 4yacTb




JaKOHbI 31eKmponusa
Papaden

* 3aKOHbI I/1IKMPOAU3A ONPEeDeNIOM MACCY sewecmsed,
8b1JeI1eMO20 NPU INeKMpoause Ha kamode uau aHode 3a
8CE BPEMS NPOXONCOCHUS INEKMPUHECKO20 MOKA Hepe3
INeKmpoaum. Mg M-It

m:mo- :N—Aizm:k.[.t_
M
k=NA'e'n m=k'I't.

* k - anekmpoxumuveckuil IKeusaIeHM eulecmaaq,
YUCJIEHHO PABHBLIU MACCe BEWeCmeda, 8bI0eNUBWe20C HA
anekmpodode npu NPOXoXcdeHuU Yepe3 31eKmpoaum
3apsdae1 Ka.

HQHKTPI‘IECK&H 94CTb

2.1. BHuMmarensHO pacCMOTpUTe U300paXkeHre yCTaHOBKH, COOpaHHOM /15 37IeKTPO/M3a MeJu
Ha Karo/ie. [IpounTaiite 3a/jaHre 1 3anio/HUTe Tab/uLy. [1711 9TOr0 CHUMUTE 110Ka3aHuUs
niprubOpOB U 110 3aKoHY Papasies: onpesieniTe 1eKTPOXUMUYECKHI SKBUBA/EHT MeJH.

2.2. B 31eKTponUTHYeCcKor BaHHe, HallOJTHeHHOM paCTBOPOM MeJIHOTO KyIopoca, YCTaHOBJIEHBI
[iBa Me/IHbIX 371eKTposia. OZWH 371eKTPO/, HeMOABWKHBIN, a PYrou, Cie/laHHbIi U3 OYeHb TOHKOU
MeiHOH (osibry, yKperuieH Ha fuHamoMeTpe. Ha 3Ty dosery Oyzer ocakaaTbcst Me/ib TIpH
anekTposvse. [TokaszaHusl JuHaMoMeTpa [Py Pa30MKHYTOM KJ/It0ue OTMeYeHbl ITyHKTUPHBIM
TI0JIO’KeHHeM ero ykasaTesst. OHOBpeMeHHO C 3aMblKaHMeM KJIroua BKIIOUWIN ceKyHzaoMmep. 1o
VICTEUEeHMY BPEMEHH Liellb pa30MKHY/IU. OrnpesiesiuTe 371eKTPOXUMHAYECKUI SKBUBaIeHT Me/iH,
nipeHeOperasi U3MeHeHeM apXUMeZIOBOM CHJIbI, IeHCTBYIOLLeH Ha /IeKTPO/.
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2.3. Tabmuia.
ITokasaHus npuGopoB PacueTHas 4acThb
I,A m:-)JIl, M2, Myenus tanel('rpomua) C q, Kn k, Kr/Kn
Kr KI' KI
28 muH 40 ¢

O6paboTaiiTe pe3y/nbTaThl ¥ HANIUIINTE BBIBOJ,.




Kpurepum onjeHku:
OneHka «5» CTaBUTCS:

- TIPY BBIMO/JIHEHUM PACUETHOM YacTH pab0OThl B COOTBETCTBUM C MCXOJHBIMH JJaHHBIMU 1 O3
OILUOOK;

- [IpY Ha/IMYMH BbIBOZIA B KOTOPOM MPUCYTCTBYET OTBeT Ha [OCTaB/IeHHYO Lie/lb B JIAHHOU
paboTe 1 yKa3aHbl MIO/TyYeHHbIe Pe3y/bTaThl; JO/KHBI ObITh 0003HaUEHbI OCHOBHEIE
3aKOHOMEPHOCTH (eC/I1 OHU UCCJIe/I0Ba/IMCh); NepPeYrCc/IeHbl UCI0/b3yeMble (hOPMYJIbl UIH

rpaBUIa.

OneHka «4» CTaBUTCS: TPU HETMIOJTHOM 0()OPM/IEHHMH OTUETa WU HETIOJTHOM, HO B L[eJIOM
BEPHOM BBIBO/€E.

OneHkKa «3» CTaBUTCA:
- IPY HETOYHBIX pacueTax;

- ipu (hopMa/IbHOM BBIBO/IE 0e3 yKa3aHusl M3y4aeMbIX 3aKOHOMEPHOCTEH, TTPaBU/I U
T0JyUYeHHBIX 3HaYeHU NCKOMOW BeJIMUUHbI;

- IPY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCSA:

-[IpY HEBBITIO/THEHUU BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-Ipy HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMKOB U YaCTH PACUETOB;

-IIPY HEBLITIO/THEHHBIX HECKOJIBKUX ITYHKTOB YKd3dHHBIX BBILIE.

ITpakTHueckas padora Ne21
Tema: Vi3yueHue padoThI 3/IEKTPOHHO/Ty4eBOMH TPYOKH

Ienb: [IpumeHUTH 3HaHUS 10 TeMe «DIeKTPUUYECKHI TOK B BaKyyMe» [/Isl pacueTa OTK/IOHEeHHs
37IEKTPOHHOTO JTyua Mo/, IeCTBUeM HalpsKeHUs: Ha KOHZIeHCcaTope

Xop padoTsI



1 3 4

Myl
St
e ity /
\\\\\\“§ iy

\_\H‘ll-.;[||u;

o
0

i
‘h‘;’{_‘,/

3AJAHHE 67—B

Ha pHeylKe B YNPOUIEHHOM BHAE 110KA3aHbl OCHOBHEIE SNEMEHTH 3AEKTPOHHONYYeROH TpyGku: K — karod, A —
aron, C — OTKAOHAIOIIKE MJacTHHB KoHAeHcaTopa. [lokasar xoA Jyua (PH OTCYTCTBHH HANPHMKEHHA HA KOHOEHCATOP-
HbIX MJACTHHAX.

OnpefeqnTe yrol OTKAOHEHHA /yua MPH BLIXOAE M3 KOHACHCATOPA, €C/AH BCE 3JEMEHTHl DHCYHKA [aHbi B OLHOM
W ToM ke maciitabe. HeoBxoaumble H3MepeHHS NMPOH3BOMMTE METOAOM MEpeHoca COOTBETCTBYIOIIHX PA3MEpPOB HA H30-
OGpameHnylo JHHEeHRY.

TeopeTnyeckasi 4acThb




YciaoBus CyYImIieCTBOBaHHUA TOKA B BAKYyMe

O

+ DJIeKTPOHBI MOKUAAIOT HATPETHIH MEeTaLT.

+ IIpoBojoka IpH 5TOM 3apAzKaeTcd MOJI0KUTeIbHO0, H IO
BJIHAHIEM 3JIeKTPHIECKOT0 MO 3ICKTPOHBI U3 00/1aKa YaCTHIHO
BO3BpAIAIOTCA Ha KaTo. B paBHOBECHOM COCTOSTHAH YHCJIO
9JIEKTPOHOB, HOKHHYBIIHAX 3JIeKTPO/L B CEKVHIY, PABHO YHCLY
3JIeKTPOHOB, BO3BPATHBIIHNXC HAa 3J€KTPOJ 34 3TO BpeMd.

» YeM BBIIIE TEMIEPATYPa MeTaLla,
| TEeM BHIIIE ILIOTHOCTD
3JeKTPOHHOTO o61aKa.

» 114 BOSHHKHOBEHIA TOKA
HeoOX0IHMMO JIOHOTHATEIBHOE
VCJIOBHE — CO3JaHIe
3JIeKTPHIECKOr0 MO, O/
JeficTBHEM KOTOPOTO 3JIEKTPOHBI
OVAYT ABUTATHCSA HAIIPABICHHO.

+ Tok B BakyyMe IIpe/IcTaB.AgeT
€000il IIOTOK 3.1€KTPOHOB.

4. IIpakTHyecKasi 4acTb
1. BuumarensHo paccmoTpuTe DJIT. IlpounTaiite 3asiaHre. BoinoHuTe 3aiaHue, JaHHOEe
Ha Kapte 67A. 3anoyiHUTe TabuIy.

Mexay KaToAOM M aHOAOM Ha koHpeHcarope
W]
Upasrs m,,B | Vsnnoropy M/C | Eiu, /[, Van o Beprs d,cm | s,cMm | Ugoun,B tga o,rpaj
B XK m/c

2. BeiBOg:




KpuTtepum o1jeHKH:
OneHka «5» CTaBHTCS:
- TIPY BBITIOJIHEHUY PaCueTHOM YacTH paboThl B COOTBETCTBUU C UCXOHBIMH JJaHHBIMU 1 0e3 OIMO0K;
- Y NIPaBU/IbHOM BBITNIOJTHEHUH KOHTPOJIBHBIX 3a/laHUM;
- TIpU HaJIMYUU BBIBOZA B KOTOPOM IPUCYTCTBYeT OTBET Ha ITOCTAB/IEHHYIO 1le/lb B JaHHOW pabore u
yKasaHbl TIOJyUeHHbIe pe3y/IbTaThl; JO/DKHBI ObITh 0003HauUeHbI OCHOBHBIE 3aKOHOMEPHOCTU (€C/TU OHHU
HCC/Ie/IOBaJIMCh); TIepeurcieHbl UCT0/Ib3yeMble (POPMYJIbl MU MpaBUIA.
O1eHKa «4» CTaBUTCSA: NPU HETIOJIHOM BBINOJTHEHUM KOHTPOJ/IbHBIX 3aZldHUM WM HElOJHOM, HO B L|eJIOM
BEPHOM BBIBO/E.
OneHka «3» CTaBHTCS:
- [IPY HETOYHBIX pacueTax;
- pu ¢dopmMarbHOM BbIBOZIe 03 yKa3aHUs HW3yuaeMbIX 3aKOHOMEPHOCTEeH, TMpaBUI U TIOTYUYEeHHBIX
3HaueHU UCKOMOW BeJIMUMHBI;
- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUH, TIPY TIOJTHOCTBIO OTBeuarolreid TpeboBaHusIM paboTe;
- IPY OTCYTCTBUM BBIBO/IaA.
OneHka «2» CTaBHTCS:
-TIpYU HEBBITIO/THEHUH BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;
-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;
-1py Hebpe>kHOM 0(hOPMJIEHUH U OTCYTCTBUS CXeM, TpahKOB 1 YaCTH PacyeToB;
-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbBIX BBILLIE.

Jlono/siHUTe/IbHOE 3a/JaHue
OeKTpoABIKYILasi cuia. 3akoH OMa /i1l MO/THOH Lenu
3aganue Nel
Bonpoc:
CTOpOHHHKE CUJIBI - 3TO....
Bbibepume HecKobKO U3 4 eapuaHmos omeema:
1) KynoHoBckue cuibl
2) Cunbl, IeHCTBYIOLIME Ha 3/IeKTPUYeCKUe 3apsi/ibl
3) Cusibl, HE3/IEKTPUUECKOTO MPOUCXOXKIEHUS
4) Cusbl, ypaBHOBeIIMBAOIIMe APYT Apyra U JAelCTBYIOLME B IPOTUBOIIO/IOXKHBIX
HarpaBJIeHUsIX
3aganue No2
Bonpoc:
BribepuTe BepHbIe yTBePKIeHHUs
Ykascume ucmuHHOCMb UAU JIOHCHOCMb 8APUAHMO8 Omeema:
___ ONeKTpOoABWXKYLLas C1jia U3MepsieTCsl B BOJIbTax
___ DJIeKTpOJBWXKYyILasl CHJIa - 3TO IPUMep CTOPOHHEU CHJIbI
__ DIIeKTPO/IBMXKYIIIasi CHJIa - 3TO OTHOIIeHHe paboThl CTOPOHHUX CHJT TIPU TiepeMelljeHUH
3apsiia 110 3aMKHYTOMY KOHTYPY K Be/IMUMHe 3TOro 3apsifia
__ DIeKTPO/BWIKYIIasi CHJIa - 3TO Pa3HOCTb MeXXy paboTol CTOPOHHUX CUJ U paboToi
KYJIOHOBCKUX CHJI
3aganue Ne3
Bonpoc:
CKosibKO (pr3MuecKrx BeJIMUMH BK/ItOUaeT B cebsi MaTeMaTUUeCKoe orvcaHue 3akoHa OMa /i/1st
TOJTHOU Lienu’?
3anuwume uucno:

3apanue Ne4
Bonpoc:




Ecmv B nens niocneioBaTe/IbHO BK/IFOUEHbI HECKOIbKO UCTOYHUKOB TOKa, TO TosHas 31C
paBHa...

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) Anrebpanueckoii cymme 3/]C Ka)KA0Oro UCTOUHUKA

2) N'eometprueckor cymme 3/]C KaXKA0ro UCTOYHUKA

3) Cymme mopysneit D/1C KaXKoro UCTOUHUKA

4) Anrebpanueckoli wiu reoMeTpruueckoi cymme DIC KaXKj0ro UCTOYHHKA, B 3aBUCUMOCTH OT
HarpaB/ieHus1 06x0/la TOKa

3apganue Ne5

Bonpoc:

Llernb Ha3bIBaeTCs MOJHOM, €CIIH. .

Bbibepume HecKobKO U3 4 eapuaHmos omeema:

1) OHa 3aMKHYyTa

2) B Hee BK/IHOUEH pe3ncTop

3) B Hee BK/IIOUEH UCTOYHUK TOKa

4) B Heli ecTb Kak MOC/€/10BaTeNbHO, TaK U Mapasie/bHO MOAKII0UeHHbIEe 3/1eMEHThI
3apanue Ne6

Bonpoc:

Ha pucyHke ykasaHa Lierb, B KOTOPYHO BK/IFOUeHbI HECKOJIbKO HUCTOYHUKOB TOKa. Mcxos v3
BbIOpaHHOT0 HarparieHHs1 06xo/ja ToKa (KoTopoe 0603HaueHO CTpenKoi), Kakue D/C

oTpuLiaTe/IbHbIe?
H3obpadicerue:
1.1
I
I |
T —— \
2 Al
- |
— |
— | |
$3 13

Bb16epume HecKo/bKo u3 4 edpudHmos omeema:

1) 61.
2) 52
3) %'3

4) 64-

3aganue No7
Bonpoc:

[Tpu KOPOTKOM 3aMbIKaHHH BEPHO C/lefyIolllee:

Bbibepume HeckobKo U3 4 eapuaHmos omeema:

1) BHeriHee conpoTHB/IeHHe 1eTh OJTU3KO K HYJTHO

2) BHyTpeHHee COMPOTUB/IEHHE KCTOUHUKA TOKa O/TM3K0 K HYJTFO

3) Cwia TOKa B Iie MHOTOKPATHO TIPeBBIIIAeT CHTy TOKa TP HOPMasbHOM paboTe 3TOi Lienu
4) HarpsibkeHrie Ha UCTOUHHKe TOKa MHOT'OKPATHO TpeBbIllIaeT HarpsbkeHe TPU HOpMaJTbHOM
paboTe

3aganue #Ne
Bonpoc:



B nosHOM Lieny ¢ HEKOTOPBIM BHEIIIHUM COTPOTHUB/IEHHEeM R MpoTeKaeT HEKOTOPBIM TOK, CUJIa
KoToporo paBHa I. Ec/iv B 1jenb € BHELLIHKUM COTIPOTHB/IEHHEM 2R BK/IHOUMUTH [PYTOM UCTOYHUK,
3/1C kotoporo BzaBoe 6osbiie, ueM J/]C 1epBoro CTOUHHUKA, TO yeMy Oy/leT paBHa CH/ia TOKA B
3TOM Lienu?

Bbibepume o0uH u3 4 eapuaHmos omeema:

NI

2)21

3) 41

4) HejocTaTOUHO [AHHBIX /1J1s OTBETA Ha BOMPOC

3apanue No9
Bonpoc:

O/1C ucrounuka Toka paBHa 36 B. Korza k HeMy oAK/IrounIm pe3uctop, pasHbii 50 Owm, cuna
TOKa B Ljenu coctasuia 0,7 A. Uem paBHO BHyTpeHHee COTIPOTHB/IEHHE UCTOUYHHKA (B OM)?
3anuwume 4ucno:

3aganue Nel0
Bonpoc:

Korza K MCTOUHHKY TOKa C BHYTPEHHUM CONPOTHB/IeHHeM 1 OM MOAK/IFOUYUINA PE3UCTOP C
conpotuB/eHreM 4 Owm, cuia TOKa B LieMu TIPUHs/Ia HeKOTOpoe 3HaueHure I. Pe3ncTop ¢ Kakum
cornpoTuB/ieHreM (B OM) HaJi0 TIOJK/TFOUMTE K 3TOMY UCTOYHHKY, UTOOBI CHJIa TOKA B LU CTaja
paBHa [/2?

3anuwiume yuucno:

OTBeThI:
1) (1 6.) BepHble oTBeTHI: 2; 3;
2) (1 6.) BepHble OTBeTHI:
Ma;
HerT;
Ha;
Her;
3) (1 6.): BepHblii oTBeT: 4.;
4) (1 6.) BepHble OTBeTHI: 1,
5) (1 6.) BepHble oTBeTHI: 1;
6) (1 6.) BepHble OoTBeTHI: 3;
0 1;
1 4

w W

7) (1 6.) BepHble OTBeTHI ;
8) (1 6.) BepHbie OTBETHI
9) (1 6.): Bepneiii otBeT: 1,43.; Bephbiii otBeT: 1,4.;
10) (1 6.): BepHslii oTBeT: 9.;
IIpakTnueckas padora Ne22
Tema: Pacuet pa3BeTB/IeHHOM 3/1eKTpUUecKo 1enu. M3yuenne BAX nosynpoBojHUKOB

Hens: M3yuuts ¥ nocrpouts BAX nosynpoBoJHUKOB
Xoj padoTbI

1. Teopernueckas 4acTb.
1.1.  3ariosiHu CpaBHUTEbHYIO TaO/IULy TTPOBOJUMOCTH B MeTaslax

TIO/TYTIPOBO/THUKAX
MeTa/l/Ibl MOJTyNPOBO/JHUKHU

1.Hocutenu 1.Hocutenu

3apsi/IoB: 3apsi/I0B:




2.ITpoBoguMOCTD
(kakas):

2.ITpoBoAUMOCTD
(kakas):

3.ConpoTuB/eHue (MOCTOSIHHOE WU
MeHsIeTCsl, KaK 3aBUCUT OT
TeMIiepaTyphbI?):

3.ConpoTuB/eHue (MOCTOSIHHOE WU
MeHsIeTCsl, KaK 3aBUCHUT OT
TeMIiepaTyphbI?):

4.BAX (rpadvk c oObSICHEHUAMU):

4.BAX (rpadvk c 00bsCHEHUSIMH):

5. YCTpoiicTBO (PHUCYHOK C
0003HaYeHUSIMU):

5. YcTpoiicTBO(PHUCYHOK C
0003HAYeHUSIMH):

1.2.  [IpouuTaii BHUMAaTEeNbHO 3 TEKCTA U 3alUILINUTe KPAaTKO OCHOBHYIO MBIC/Ib
BLID@KEHHYIO B Ka)K/JOM TEKCTe.

Bonbr-amnepHasn (BAX) xapaktepucTuka p-n nepexona

JMon, - NacckBHEIA HENMHEeRHLIR NoAyNPOEOLHKKOBLA NpMEDD, © AEYMA

I SMEKTROOAMIA - AHOA0M I KSTONOM.
OH NPoOEQOMT TOK E NPAMOM HANPABNEHKKM, KOMMA K SHOQLY NPWMACHKEH
NoNoHETENEHEI A NOTRHUMAND "™+, 8 K KargQly OTRFULATENEHEIFA "-' OH He

NPOECLAT TOK B DEPRATHOM Hanpasnedmi, Haskl BaeTeA NacckeH bid, NOTOMY,
YTO HE YCUNMBAET MOLWHOCTE. JAKgl, ABAAETCA HEMMHERHEIM SAEMEHTOM,

I nosTomMy erg BAX (EQNETaMN EPHAR XAPAKTERMCTIMKA] HENMHE AHAR.
¥
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CTETIMYECHAA BONBT-BMNE OHAA X668 DEKTEQIAC T KS LIes.1b HOM AHOM Karog
AKoOs

Koroa nmgn HadkHAaeT NPOEGQLMTE TOK, HE HEM EOZHKIKSET NALEH ME HanpsAMEH MA. [oCT OAHHEI A NpAMORA
TOK INp. MOMET BEITE 10-20 MA, NOCTOAHHEIA CBPATHLIA TOK lo8p. 1-2 MK, - 008 1M0008 OBLWEND HAZHAYEHKA, [oBp.
OBLIYHO HE NPMHKMMAKT BQ EHMMEHKE 00 TEX NOR, NOKS NOCTOAHHOE OBPETHOE Han pAMeH ke U 0Bp. He QOCTHMHET
HanpmKEHA NPoBOA, B 5TOM CAYYae |0Bp. BEOZNACTART A0 SHAYEHKA | NfR. WM AMO0, BEIXOOMT 13 CTROA, INP. TAkKE HE
MOMET NPEERIWATE | Make. MepMaHKeEsle LMoo OTKPRIEAKTCA NpK U np. = 0.2-04 B, KpemMHKeERle - O4-0.8 B,
[eprdaHMEELIE AMOAE MMEHT MEHELIEE COMNPOTMENEHME B NMPAMOM H &N PABAEH MM, YEM KPEMHMEERIE, NOpALKE 100
DM, MX DBPAaTHOE CONPOTMENEHME BonbWwe 100 OO0 OM, NPAMEIE M OBPATHEIE CONPOTHEAEHMA Y KDEMHKEELIX
OMONOE EbIWE. C NOBBILEHMEM TEMOERPATYRL NP, 4 | 06D, YEENMHAMEATEA. A2 24 - MepMaHKeELIA Ko, K1102 -
KPEM HIE BRI QA0



THIIHYHAS BOJIBT - aMIIePHast
XAPAKTEPICTIIKA KPEMHITEBOT O TIOIA
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TekcT 1. 37ech o0Ka3aHO yca0BHOe rpaduueckoe 0603HaueHre BLINPSIMUTE/IBLHOTO U0/
(B). BepirrHa Tpeyro/ibHUKA «CTpPeJsiKa» MOKa3bIBaeT HalpasieHe TPSIMOTO TOKa
TIPOTEKAFOIIET0 OT OOJIBIIOTO TIOTeHIMaa «+» (aHOZA) K MEHbIIIEMY MOTEeHLIAATY «—»

(xaTopy).
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PucyHok 1 - BosibT-amMnepHas XapaKTepUCTHKH repMaHHeBOro (a) U KpeMHueBoro (0)

AUO/I0B

N3 npusesenHeix BAX BHUAHO, 4TO [/l KPEMHHMEBbIX [UOLOB I10 CPaBHEHUIO C

repMaHueBbIM TIpSIMble BETBM XapaKTePUCTHUK, ITOCTPOEHHBIX MPU OJHUX U TeX >Ke

TeMmIieparypax, CMellleHbl B IIpaBo. T.e [/ TOJIy4eHUs OJWHAKOBBIX IPSIMBIX TOKOB

HeoOX0ZMMO K KPeMHHWEBLIM AMO0/iaM TPUK/IabIBaTh OOJIbIIee MpsIMOe HarpsbkeHWe, ueM K

repMaHueBbIM.

[Tpy yBe/MueHWH TeMITePaTyphl TIpsiMasi BETBb XapaKTePUCTHUK CTAHOBUTCS Oojiee KPYTOH.

OO6paTHbIi TOK B KDEMHHUEBBIX JM0/IaX MeHbIIIe, UeM y TepMaHHeBbIX.

OCHO6HbIMU Napamempamu bINpsAMuUMe/1bHbIX OU0008 SA6/1AI0MCS:

1. MakcumanbHO [omycTuMoe oOpaTtHoe HampspkeHHe A107a Uesymax — 3HaUEHHe
HarpspKeHWsl, TIPUIOKEHHOTO B 0O0OpaTHOM HarpaB/eHWW,KOTOPOe AHMO[ MOXKET
BbIZlep)KaTh B TeUeHHe JI/TUTe/IbHOrO BpeMeHU 0e3 HapylleHus ero paboTocrnocobHOCTH
(mecsaTkn — ThICAUM B).

2. Cpeanuil BbINIpsIM/IeHHbIH TOK pauopa l., o — cCpeijHee 3a mepuoJ 3HauyeHHe

BBINPSIMJ/IEHHOTO MTOCTOSIHHOTO TOKA, MPOTEKAIoLero yepe3 AU0j (COTHU MA — JiecITKH A).

3. IMnyabcHBIN NpAMOM TOK AuoAa l.,— NHMKOBOe 3HauyeHWe HMITyJbCa TOKa IpH

3a/laHHOM MaKCUMaJIbHOW JJINTeIbHOCTH, CKBaXKHOCTH U (DOPMBI UMITYJIbCA.

4. Cpepnuii o6paTHbIi TOK Auoja I, , — CpeaHee 3a repro/| 3HaueHHe 0OpaTHOTO TOKa

(monu MKA — HeCKOIbKO MA).



5. CpeaHee mpsiMoe HanpsDKeHHMe JUOAQ NMPH 3alaHHOM CpefHeM 3Ha4yeHHWH IPSAMOro
ToKa Uy o (mou B).

6.Cpepnsis paccenBaemMasi MOIHOCTb Auoaa P, — cpeHsas 3a epyo/ MOLHOCTb,
paccenBaeMasi AUO/IOM, TIpY TIPOTeKaHWH TOKA B MPSIMOM M 0OpaTHOM HaripaB/ieHUsIX (COTHU
MBT—zecsaTku u 6osiee Br).

7. InddepeniiuaibHOe CONPOTUB/IEHUE AM0/A I’y — OTHOLLEHUE MPUpALLeHUs
HarnpsDKeHWs Ha [JM0/ie K BbI3BaBIIeMY €ro MaJloMy MpHUpallleHUI0 ToKa (eJUHUL{bI — COTHU
Om).

Cucrema rapamMeTpoB He JIOMyCKaeT paboTy BBINPSIMUTE/IBLHBIX AUO/0B B 00/1aCTH
3/1eKTpUYeCcKoro rmpobost. Pa3HOBU/JHOCTHIO BBITIPSIMUTE/IBHBIX IUO0/I0B, AOIYCKAOLUX B
TeueHHe JTTeJIbHOTO MHTePBajia BpeMeH! paboTy B 00/1aCTH 3/IEKTPHUUECKOTO JIABUHHOTO
nipo6ost Ha o6paTHo¥ BeTBU BA X, SBASIOTCS 1a8UHHBbIE OUO0ObI. DTa 0COOEHHOCTh JTABUHHBIX
[IM0/I0B T103BOJIsIeT 3((eKTUBHO MPUMEHSTh UX B KaueCTBe 3/IeMEeHTOB Liereil anmnapaTypbl
3alMIAOLIKUX OT UMITY/IbCHBIX [Teperpy30K 10 HallpsKeHUIO.

TekcT 2.B BBINPSIMUTENBHBIX AWOJAX UCMOb3yeTCs BeHTeIbHOe CBOWCTBO 3/IEKTPOHHO-
JBIPOYHOTO Tepexo/a, T.e. IIPU NPSMOM HallpsDKeHUU COTPOTHUBJIEHME p-N-Tlepexo/ia Majo, a
nipyu 0OpaTHOM HarnpspKeHUH — BesiuKo. LIIUpoKo pacripocTpaHeHbl HUBKOUACMOMmHble
8bInpsiMumesnbHble OUOObl, TIpeJHa3HaueHHble /11 BBIIPSIMJIEHUS T[epeMEeHHOr0 TOKa C
4yacToToW J0 eAuHWL] Kuiorepl (uHorga Ao 50 kI'). OTU AMOABI TPUMEHSIIOTCS B
BBINPSIMUTE/IBHBIX YCTPOMCTBAX /Il TUTaHUS pa3/IMYHOM annapaTypel. HuskouactoTHble
JMOJbl  SIBJISIFOTCSA TJIOCKOCTHBIMA M U3TOTOBJISIIOTCA M3repMaHusi WM KpeMHus. OHu
Tpe/jHa3HaueHbl /I BBIIPSM/IEHWS IIePeMEeHHOTO TOKa C ITOCTOSIHHBIM WM CpeJHUM
3HaueHneM He 6omee 10A. Bce napameTpsl AMOJ0B OOBLIYHO YKa3bIBAIOTCS st PabOTHI MpH
TemIieparype okpykaroren cpegpl 20+5°C.

['epmaHueBble JUOJbI M3TOTOBJISIOTCS, KaK IMPaBWIO, BIJIaBJIEHWEM WH/JUS B TepMaHui n-
turna. OHU MOTYT [OMYCKaTh TUIOTHOCTh TOKA 10 100 A/CM® Ipy MPSIMOM HArpsDKeHUH 710
0,8 B. TlpemensHoe oOpaTHOe HampsbkeHHe y HUX He mipeBbiliaeT 400 B, a oOpaTHbI TOK
00bIuHO ObIBaeT He Oosiee eMHUL] MuTMamrep. Pabouasi Temniepatypa 3TUX AMO/0B OT — 60
no + 75 °C. Eci fuozbl paboTaroT TIpy TeMIiepaType OKpyKaroiiei cpe/isl Beiiiie 20 °C, To
HeoOXoZMMO CHIKaThb 0OpaTHOe HampsbkeHHe. I1py MOHWKEHHOM aTMOC(HEepHOM JIaB/IeHUH
WA HEeYJIOB/IETBOPUTEIbHOM OXJIaXK/IeHUM BO3MOXKeH IeperpeB [uojoB. UToObl He [0-
IIyCKaThb ero, ce/lyeT CHWKaTh BbIIIPSIMJ/IEHHBIN TOK.

MoiiHble TepMaHHeBble JUOZAbI pabOTalOT C ecTecTBeHHbIM oOxjaxkzaeHueMm. OHHU
W3TOTOBJISFOTCS Ha BhINPsIM/IeHHBIN TOK 0 1000 A 1 obpatHoe Harpspkenue 1o 150 B.
BruimpsiMuTenibHble KpeMHUEBbIe AUO/bI B TIOC/Ie[jHee BpeMsl MOJIyur/Iu 0CoOeHHO 0oJibliioe
pacripoctpaHeHrie. OHM W3rOTOBJ/ISIFOTCS BILIABJIeHWEM allOMUHMSI B KPDEMHHM N-TWIA, a
TakKKe CIjiaBa 0yioBa C (ocopoM MU 30/I0Ta C CypPbMOM B KpeMHMI p-Tvna. [Ipumensiercs
u audy3roHHbI MeTo. I1o cpaBHEHMIO C TepMaHHeBbIMY KpEMHUEBbIe JUO0/bl UMEIOT Psif,
npeumyinecTs. IIpejenbHas MIOTHOCTL MPAMOro ToKa y Hux g0 200 A/cM?, a mpejesibHOe
obpaTHoe HaripsbkeHre MokeT ObITh 10 1000 B. Pabouas Temneparypa ot —60 go +125 °C
(zns1 HekoTopbIX TMNOB faxe A0 +150 °C). [IpsiMoe HampspkeHHe Y KPEMHHEBBIX JMOJ0B
poxoaut 1o 1,5 B, T. e. Hecko/bKO Oosbllle, YeM y repMaHHeBbIX 110[0B. OOpaTHBIN TOK y
KPEMHUEBBIX JUOZ0B 3HAUMTE/ILHO MeHbllle, UeM Yy FepMaHHeBbIX.

[nsi  BbIMPSIMJIEHHS] BBICOKMX HaNpsDKeHWM  BBIMYCKAlOTCS KpPeMHHeBble CTOJIOBI B
MIPSIMOYTO/TBHBIX TJIACTMACCOBBIX KOPITyCaX, 3a/UThIX U30/upytolleli cMosio. OHU ObIBarOT
paccUMTaHbl Ha TOK /0 COTEH MUJUTHAMITEp U 0OpaTHOe HarpsbKeHHe 10
HECKOJIbKUX KHUIOBOJIbT. [lnisi Gosiee yno0OHONM COOPKM pas3IMuHBIX

R,
a) Tg=h=

BBIMIPSIMUTE/IbHBIX CXeM, HarpyuMep MOCTOBBIX WM Y/IBOWUTENbHBIX,
C/Ty>KaT KpeMHUEBbIe BBITTPIMUTe/bHbBIe 0/10KU. B HUX MMeeTCst HeCKO/Tb-
KO CTOJI00B, OT KOTODPBIX C/le/laHbl OT/e/ibHbIe BBIBOABI. MOIIHbIE




KPeMHUEeBbIe JUO/bl BBITyCKAIOTCS Ha BBIIPsMIIeHHBIM TOK oT 10 mo 500 A u obpaTHOe

HaripsbkeHue ot 50 go 1000 B.

BoinpsiMisioliee JeficTBHe AM0AA

Texkct 3. BrinpsimieHrde nepeMeHHOTO TOKa — OJWH M3 OCHOBHBIX IPOLIECCOB B pajuo-

3/IeKTPOHHKE. B BBITIPSIMHUTEIEHOM YCTPOMCTBE SHEPrusi TIepeMeHHOT0 TOKa Tpeobpa3yeTcst

B 3HEPryi0 TOCTOSSHHOTO TOKa. JIroOoi BHIMIPSMUTE/b SIB/ISETCS MOTpebuTesieM SHepruu

IepeMeHHOr 0 TOKA ¥ TeHepaTOpPOM ITOCTOSIHHOT'O TOKa.

[Tocko/ibKY MOJTyTIPOBOJHUKOBBIE JMO/bI XOPOLLIO MPOBOAAT TOK B IIPSIMOM HarpaB/ieHUH U

TIJIOX0 B 00paTHOM, TO OO/BITUHCTBO

TM0JIyIPOBO/IHUKOBBIX JIMOJ0B PUMEHSIETCS [I/1s1 BBITIPSIM/IEHHS] ITIeDEMEHHOI0 TOKa. Puc.

2.19 — CxeMbl BBINPAMUTE/IA C C NI0JIyIPOBOJHUKOBBLIM AHOAOM
[Tpocreiiias cxema /151 BBINIPSIM/IEHUSI TIepEMEHHOI0 TOKA IOKas3aHa Ha pucyHke 2.19, a. B
Hell 1oc/iejoBaTe/IbHO coejuHeHbl reHepaTop repeMmenHoit D/IC (e), auox I v Harpy304HbIi
pesuctop R,, KOTOpBbII MOXHO BK/IHOYAaTb TakXKe W B JPYyrod NpPOBOJ, KaK I10Ka3aHO
IITpUXaMH. JTa CxXeMa Ha3bIBAaeTCsl OHOMOyrnepruoAHoW. IIpaBunbHee Obl Ha3bIBaTh ee
0ZHO(a3HOU OJJHOTAKTHOM, TaK Kak reHeparop nepemeHHoit J/IC siBnsieTcs ofHO(a3HbIM U
TOK MPOXOAUT Yepe3 Hero TOJILKO B OJJHOM HallpaB/IeHHMY OJMWH pa3 3a nepuof (O4uH TakT 3a
niepuof). Jpyrue, Oosiee C/I0)KHBIe CXeMbl [ijis BBITIpsIMJIeHUs ([ByX¢a3Hble, TpexdasHble,
JOBYXTakKTHble W [p.), KakK I[IpaBW/IO, TIPeJCTaB/IsIOT CO00M KOMOWHALMIO HECKOJBKO
OZHO()a3HBIX OJHOTAKTHBIX CXEM.

2)ie 'pagykn Ha puUCyHKe 2. HarjisHO WIOCTPUPYIOT
Em npolieccsl B BblpsMuresie.  IlepemenHas  3/C
a reHeparopa n3obpaxxeHa CUHYCOUZION C
{ amruatypon E, (pucyHok 2, a). Kak  mpasuiio,

COTIPOTHB/IEHWE HArpy3kKd BO MHOrO pa3 Oosbiie
COTPOTHBJIEHUS IMO/A, W TOrJa HEeJMHeHHOCThI0 Juoja
— MOXXHO TipeHeOpeub (pabouyasi XxapakTepucTrKa O/m3Ka K
1 - JIMHeWHOW). B 3TOM ciyuae BBINIPSIMJIEHHBIM TOK HMMeEeT
¢dbopMy WMIyIbCOB, OMM3KYI0 K TIOMyCHMHyCOWJe C
Em MaKCHMaabHBbIM 3HaueHUueM Inq (pucyHok 2.20, 6). 3ToT
e rpadMK TOKa B JIpyroM Mmacimrabe m3o0pa)kaeT BBINPSIMJIEHHOE HampsDKeHHe Ug, TakK
Kak Ug = iR,. [IoCTaTOUHO YMHOXXUTh 3HaueHHs TOKa Ha R,, YTOObI TOJYYUTb KPHUBYIO
HarpsoKeHusl.
PucyHok 2. — IIpuHun padoTsl NpocTeiiero BbIMPAMUTEISA
I'padvk Ha pucyHke 2, 8 n300pakaeT HampspKeHHWe Ha Auofe. VHorja omrbOYHO ero CUMTaroT
CUHYCOW/Ia/IbHBIM WJIM OTOXKJECTB/ISIFOT C HarpsbkeHWeM HCTouHuKa nepemeHHo JO/IC. Ha
CaMOM >Ke Jlefle 3TO HalpsDKeHHe HMMeeT HeCHHYCOUJalbHYI0 (GopMy. Y Hero amruiMTyAbl
TOJIOKUTE/IbHBIX W OTpPULiaTesIbHBbIX  IIOJIyBOJIH  pe3KO0  HeOJWHAKOBbL.  AMIUIMTYZa
TIOJIO>KUTE/TBHBIX TIOYBOJH OUeHb Maja. JTO OOBSICHSETCS TeM, YTO KOr/a MPOXOAUT MPSIMOM
TOK, TO Oosblliasi yacTb HamNpsDKeHWs WCTOYHMKA TlajlaéT Ha HArpy304HOM pesucTtope R,,
COIPOTHBJIEHHE KOTOPOI'0 3HaYUTEJIbHO IPeBBILIaeT CONPOTUB/IEHUe fJuoja. B sTtom ciydae
Unp max — Em - UR max — Em - Imax];{ﬁ<<Ern
7151 0OBIYHBIX TTOTYTIPOBO/IHMKOBBIX ZMO/IOB TIPSIMOe HarpsbkeHre ObiBaeT He Oomee 1-2 B.
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Harpumep, nycts UCTOUHUK UMeeT fAelicTByromlee Hanpsbkenne E = 200 B u E, = NE E =
280 B. Ecstt Uppmax = 2 B, T0 Ug max= 278 B. Eciti ObI HarpsbkeHre UCTOYHMKA (Harpumep,
200 B) mosiHOCTBIO OBLIO TIPUIOXKEHO K JUOJY, 3TO 03Hauaso Obl, UTO Ha pe3ucTope R, HeT
najieHust HanpsbkeHws. Ho 3To Bo3MoxHO Tosibko mipH R,=0. Torga ToK Obul OBl
HeJ[0TyCTUMO OOJIBIIMM U O/ BBILIeN ObI U3 CTPOSI.

2. IIpakTnyeckKas 4acTb

2.1. 3apanue. (Kaprouka 68B):



Ha pucyHke nokasaHa s/eKTpryeckas Lielflb, COCTOsIast U3 M0C/1e/j0BaTe/IbHOTO COeJHEeHHsI
JMo/ia U pe3ncTopa.

K xoHLam neriv B Toukax A 1 B npusiokeHO HarpskeHue, XapakTep KOTOpPOro IoKa3aH Ha
rpaduke. [TocTpoliTe rpaduk M3MeHeHUs1 CU/Ibl TOKA B LieNy (KaueCTBEHHO).

UA

—

I—

! \

Ycnopubie 0603HaueHHR

—pPp— — npsamoe nanpasnenue ToKa

JI — nuon

K—16 — conporusaense peancropa 8 KOm —0,16 kOm

222 — TR nHoAA )
MJIT — N pesncTopa (METANIH3HPOBAHHLIA, JAKOBHI, TEPMOCTORKHH)

3asiaHue
2.2.:M3yuu rpaduk BAX (cm. JTabopatophyto paboty Nel). ITo rpacduky 3amoaHu Tabamily.
Pacuuraii conpoTHB/ieHre [jisl KaK0i TOUKH BLIODAHHOTO HAMpsDKeHHst. PacyéThl BBITIOHU 1107
Tabsuiiell. Pe3ybTaThl 3aHeCH B Tab/MLLy.
3anuiy B BepXHIOK CTPOUKY KaK IMposiB/isieT ce0si M0 Ha 9TUX Tpex yuactkax BAX.

[Ipossnser
cebst
KaK...

UpB 0,10 0,17 0,21 0,30 0,35 0,40 0,50 0,51 0,52

I,MKA

R,0OMm




Bubepnre Anon JNabopaTtopHas pabota N21
- - NayueHne BAX guoapoe
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Hanpsxerie Ua (B)

Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTH paboThl B COOTBETCTBUM C UCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHUM;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIO/Iy4eHHble pe3y/abTaThl, [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (eci OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW U/ HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu QopmanbHOM BbIBoJe  0Oe3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolteld TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBO/A U OTCYTCTBUU YaCTU PACUeTOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTy;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahMKOB 1 YaCTH PacueToB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

IIpakTnueckas pabora Ne23
Tema: Pemnenue 3ajau no reme "MarauTHoe mnoJie"

OcHOBHBIE IOHATHA: BEKTOD MarHUTHOM WHAYKUWHW, MdACHUTHaA CUJIOBas JIMHUA, TIDUHLUAIT
CynepIriosvguun Ajid MdlrHUTHOI'O TI10Jid, TIpABUJIO 6ypan1/1Ka, CHhJ/ia AMnepa, 3JIEKTpUUECKasd U



MarHuTHasi COCTaBJ/SIOLlasi CUIbl JIOpeHIla, MarHUTHbIM MOMEHT KOHTypa C TOKOM, SIBJIeHUe
371eKTPOMAarHiTHOM WHAYKUMK, SAC MHAYKLWY, WHOYKUWOHHBIM TOK, mnpaBwio JleHia,
BUXpeBOe 3JIeKTpUUecKoe Iosie.

KoHTpo/1bHBIE BOIIPOCHI
1. Kak onpezieuTh HampaB/ieHHWe W BeJMYMHY MarHUTHOM WHIYKLMWA B NPOCTPaHCTBe

9KCIIepYMeHTa/IbHBIMU MeTOAaMU?
2. B Kakux eJUHULIAX U3MePSIeTCs MarHUTHast MHAYKLus B cucteme CU?
3. Uto Takoe cuma Amnepa?
4. ChopMmynupyiiTe 3aKoH Amrepa.

5. Kak omnpezieniuTh cumy Amrepa, 1eiCTBYIOIIYIO Ha MPOBOJAHUK C TOKOM IPOU3BOJIbHOM
dbopmbI?

6. Uemy paBHa cwia Awmmnepa, [eMCTBYOLlasi Ha 3aMKHYTbIM KOHTYP C TOKOM B
OJJHOPOZIHOM MarHUTHOM IToJie?

10. Yro Takoe siBjieHUe 3/IeKTPOMarHUTHOM UH YKL ?
11. ChopmynupyiiTe 3aKOH 3/IeKTPOMarHUTHOM UHAYKLIMH.

12. B uém coctouT mpaBuWio JleHla AJis onpejeneHUs HarpaB/ieHHUss UHAYKLMOHHOIO
TOKa?

14. KakoB npuHLuI paboThl reHepaTopa ¥ TpaHCPOpMaTopa 3/1eKTPUUeCcKOro TOKa?
IIpakTH4Yeckas yacTb.
1.1.Pa3o6parthb B rpyrme pelieHye TUMOBBIX 3a7iay.
1.2.Penth 3a7jauu 13 4acTH «3ajauu [/l CAMOCTOSATE/IbHOTO PeLeH s».
ITpumeps! pemienus 3aa4

3adaua 1. [I1Ba A/VHHBIX NPSMBIX TMapasje/bHbIX MPOBOJA HAXOJSATCS Ha PacCTOSTHUU
r=5cMm oguH ot apyroro. I[To mpoBozam TekyT Toku I; =1, =10 A. HallTu MarHuUTHYIO
VHAYKLWIO B TOUKe A, HaXoZsIleicss Ha pacCTOSHUU I't = 4 €M OT A
11epBOro MPOBOJHUKA U I', = 3 CM OT BTOPOTO.

Pewenue. MarautHas
WHAYKLMS B TOuke A
CKJIa/IbIBA€TCST M3 MAarHUTHBIX
WHAYKUMA TOKoB I u I, B
9TOM TOUKe:

B=B+B,.

ToK TeuéT «Ha Hac» ToK TeuéT «OT HaC»



JITMHHBIA TIPSIMOM TIPOBOJ, TI0 KOTOPOMY TIpOTeKaeT TOK I, co37aéT BOKPYT cebsi MarHWTHOe
T10JIe Ha pacCTOsIHMY R uHAyK1men:

B_!J'UI

27R” (1.2)

w, =4m 107" T'u/M

rje — MarHuTHasi TIOCTOsSIHHas. HaripaBneHre BeKTOpa MarHUTHOM
UHAYKIUA B 3TOM CJiyyae MOKeT ObITb OIpeziesieH0 TI0 TIpaBWIy OypaBuuKa: eciu
MOCTyTaTe/IbHOe JBIKeHWe OypaBuMKa (IPAaBOrO0 BMHTA) HAIpaBleHO B CTOPOHY TOKa, TO
BpallarebHOe JBWKEHHE — 10 HallPAB/IEHHI0 MarHUTHBIX CUJIOBBIX TMHUM. BeKTOp MarHUTHOM
VHZYKLWY HarlpaBJieH 10 KacaTelbHOM K MarHUTHOM CU/IOBOM JIMHUU.

TpeyFOJ'IbHI/IK CO CTOPpOHAMH 3, 4, 5 CM gBAsAETCS MpAMOYT'OJIbHBIM, II03TOMY YI'OJ1 MEXAY

B, B
BeKkTOpamMHu ~ ! u 2 cocraBnser 90°. Tora, A1 C/I0’KeHUsS] BEKTOPOB MOKHO BOCTIO/Tb30BaThCst
Teopemoii [Tudaropa:

g= [l Meli| 4| Melal _g 33407 Ta
2mr || 2m,

(1.3)

B =83, 3mxThn.

Omeem:

3adaua 2. TIpoBosOYHasi paMKa pacriosiokeHa B OJHOW TIJIOCKOCTH C AJIMHHBIM TIPSIMBIM
TIPOBO/IOM TaK, UTO /iBe eé CTOPOHBI TapasiesibHbl TIPoBoAy. OrpeieliTh paBHOEUCTBYOIIYIO
CUmny, AercTBytolyto Ha paMky. [ =4 A, L =2 A,a=15cm,b=10cm, c =8 cm.

Pewenue. Toxk I
CO3/]aéT  MarHWTHoe  TIOJe,
KOTOpO€e [JeMCTBYeT Ha paMKy
c TokoM. Ompegenmum 10
npaBuiy  OypaBuMKa, UTO

MarHuTHas  MHAyKIus B
HarpaB/ieHa «OT Hac». Ha
K&KIY0 U3 CTOPOH paMKHU
JeiictByer cuna Awmrmepa. Eé
HaripaB/ieHue MO>KHO
onpefieMTb C  MOMOLIBIO
TpaBW/ia JIEBOW DYKH: DAacCroIOKUM JIeBYIO PYKY TaK, UTOObI MarHUTHbIe CHJIOBbIe JIMHUU

BXO/IWIU B JIaJIOHb, YeThbIpe Masblia JIeBOM PYKU HY)KHO OPUEeHTHPOBATh B HalpaB/eHWH TOKa, a
oTorHyTbIM Ha 90° OosbILION Tmanel] jeBOW pyKu OyJeT HampaB/ieH BZOMb CHIbI AMIiepa,

AEﬁCTBy}Omeﬁ Ha IMMPOBOJHHUK C TOKOM. Cunsl F2 n F4 PaBHEI 110 MOAYJ/TFO U TIPOTHUBOIIOJ/IO’KHBI



T10 HampaBJIeHUIO, I03TOMY OHU KOMIEHCUPYIOT ApyT Apyra. Onpeienum CUb F u F, . Onn
HarpaB/ieHbl B IPOTHUBOIMOJ/IOKHbBIE CTOPOHBI, HO HE PaBHbI 10 MOAY/IIO0, TaK KaK O/IHAa U3 CTOPOH
HaxXxoAUTCsl O/bke K HCTOUHMKY MAarHWTHOTO IIOJs, uYeM Jpyras. MarHuTHas WHAYKLWs
JJIMHHOT'O NPSIMOJIMHENHOr0 ITPOBO/IHMKA C TOKOM | Ha pacCTOSIHUM ' OT Hero omnpezessieTcs 1o

dbopmye:

g =l
2nr
2.1

Ecmu npsMonvHeRHBIH TPOBOJHUK C TOKOM I uWMeeT AMHY | U HaXOAWTCS B OJHOPOJHOM
MarHUTHOM TI0JIe C MHAYKLMeH B, HarpaB/ieHHOH MO yI7IOM K HarpaB/IeHHIO TOKa, TO HEro
JieicTByeT cusia AMIiepa, paBHasi 110 MOZYJIHO:

F, =I -B 1 sina.
(2.2)

[Tpumensist popmyJibl (2.1) v (2.2) ans npoBoAHUKOB 1 1 3, monyyaem:

F =1, B c=I, 2 =g 53107 H;
- 2ma
2.3)
E, =I, ‘B, ¢ =, -#ﬁb) € =512 10" H;
T 2.4)
. F =F +F F =F - F
PaBHOzeCTBYIOIas CU/a L7 73 1o moaymo paBHa L3
F =3,4110" H.

Omeem:

3adaua 3. TIpoBoj B Bufe MOAYKOJblja paauycoM R = 0,2 M HaxoguTcsi B OJHOPOAHOM
MarHuTHOM mosie ¢ uHAykuuedd B = 0,01 Tn. Ilo npoBoay Teuetr Tok I =4 A. Halitu cuny,
JIeCTBYIOLLYI0O Ha [POBOJ, €CJIM OH JIE)KUT B TIUIOCKOCTH, TepreHJUKY/ISIPHOW JIMHUSIM
VIHJYKL[WH.
Pewenue. TTonykonsrjo C — 3TO He3aMKHYTBHIM KOHTYD, U Ha -

dl

Ka&)K/IbIM 5JIeMEHT KOHTypa C TOKOM JlerCcTByeT cuia Amrepa:

dF, =I {dI, B|.
(3.1)

PaBHOzIefiCTBYIOIIAs BCEX CUJI MOXKeT ObITh OnpejienieHa MyTéM @ |
VHTerpUpOBaHUS:



F, = (dF,.
J
(3.2)

OpHako, yuMuTbIBasi, YTO MPOBOJ, HAXOJWUTCS B OJHODOAHOM MarHWTHOM MOJie, 3Ty CUJY
MOJKHO OTIpe/ie/IuTh 0e3 prMeHeHHsI UHTeIPUPOBaHUs 110 3jieMeHTaM. [JoT0/IHUM T0J/TyKOJIbLI0
C npsMonvHeWHbIM NpoBogHMKOM L. Torja, momyuyuTcs 3aMKHYTBHIM KOHTYp, N0 KOTOPOMY
npoTtekaeT ToK I. VI3BecTHO, uTO crna Amrnepa, JeiCTBYoLasl Ha 3aMKHYThIA KOHTYP C TOKOM B
OJJHOPO/IHOM MarHWTHOM I10Jie, paBHA HYJ/It0. 3HAUUT,

F +F, =0; F, =-F,.
(3.3)

HpI/IMEHHH 3dKOH AMnepa AJIA HPHMOJ'II/IHQI\/‘IHOFO IMPpOBOJHHKA L, rnojydyaemM

F, =F, =I -B 2R =0,016 H.

Omeem:

3adaua 4. Pamka ranbBaHOMeTpa, cofepxkamias N =200 BHUTKOB TOHKOIO TIPOBO/Ia,
noiBellieHa Ha yrnpyroi Hutu. ITnomags pamku S =20 cm®. TII0CKOCTh paMKK MapajieibHa
MUHUSAM MarHuTHoW uHAykiuu B = 0,3 Tin. Korga yepe3 rambBaHOMeTp ObUT MpOMyIeH TOK
I=1 ™A, To paMKa noBepHy/aach Ha yron = 30°. HailTu MoCTOsSIHHYO Kpy4yeHUst HUTHU C.
Pewenue. Ecnmu TOK uepe3 rajbBaHOMETP He TIPOTEKaeT, TO €ro pamka OyzeT

OPHUEHTHPOBAHA, KdK II0Kd3dHO Hd PHUCYHKe CBEpXY. Kor,qa BJIEKTpI/I‘-IeCKI/Iﬁ TOK TIpPOXOJMUT I10

NpOBOZly, HAaMOTaHHOMY Ha paMKy TrajibBaHOMeTpa, TO =
BO3HMKAaeT MOMEHT cuibl Amrepa M,,  KOTOpbIM B

=2

MowmeHT cuibl AMrepa orpe/ensieTcs o popmyiie:

M, =p_Bsinfj,

MOBOPAUYMBAeT paMKYy /IO TeX I0p, [0Ka OH He YPAaBHOBECHUTCS N %
MOMEHTOM CUJT yTIPYTOCTH Myqp, BO3HUKAIOIIUM B HUTHU TIPU

=
3aKpyuMBaHUM Ha yrojl , KakK TOKa3aHO Ha PHUCYHKe CHU3Y.

=

=

(4.1)

rze pn = ISN — MarHuTHbIM MOMEHT KOHTYpa, cofeprkaiero N

BUTKOB, — yromi mexzay MdrHUTHBIM MOMEHTOM KOHTYpd U
BEKTODOM MarHUTHOM HWHAYKLWU 110/, B KOTOPOM HAXOJUWUTCSA

KOHTYD: =90°- =60°. MoMeHT Cwibl yIIPYIrOCTH
TIPOINOPLIMOHAJIEH YIJIy 3aKPYUMBaHUsl HUTH:

My =€ (4.2)

raoe C — niocTosiHHAas Kpyu€HUsA HUTH. Ecnu YCTaHOBUWJIOCh pABHOBECHE PAMKHU C TOKOM, TO

M __ =M

e A Togcraenss B 370 ypasHerue (4.1) u (4.2), monyuaem:



Ca =p_Bsinf,

(4.3)
T ' -3 . ; -3 . . . - ;
¢ _ISNBsinp _10” 2 10 21::1:: 0.3 0,866 o 4o 100 HM
a 30 rpaj (4.4)
C =346 10° M
Omeem: rpag

3adaua 5. TIpoTOH, TpoLIeAIINI YCKOPSIIOLIYI0 pa3sHOCTb MoTeHuuanoB U = 600 B,
BJIeTe/l B OJHOPOJHOE MarHUTHoe rmosie ¢ uHAyKuverd B =0,3Tn v Hauvan fgBUrateCs Mo
OKPY>KHOCTH. BbIUMC/IUTE e€ paguyc.

PeweHue. Korma  mpoTtoH — mipoxoaut
YCKOPSIFOLLYI0 Pa3HOCThb MOTeHMasoB U, Ha Hero
JeNCTBYeT SJIeKTpUUecKas COCTaB/ISIOLAsi CHJIbI
JlopeHuia (syeKTpocTaTHyeckass Cuia) Fe _qE,
KOTOpasi COBepllaeT TOJI0KUTEeNbHYI0 paboTy W,
yacTULia 1oJiyyaeT CKOpoCTh V.

mV?

=Ue,
2

(5.1)

rje m U e —Macca v 3apsij npotona. Otcroza:

- 19
V= 2Ue _ 2600B 1,6_2}[] Kn 339 10° ﬂ.
1 L67 107" Kr C

(5.2)

3E:IT€M, IMpOTOH TIIOMaJaeT B OAHOPOAHOE€ MArHUTHOE I10jI€ U HAUYWMHAET ABUrdTbCA I10

OKPY)XKHOCTH. MarHuTtHasi cocraBisitoljasi cuiabl  JlopeHna M Bcerja HarpaB/eHa
TIeprieH/INKY/ISIPHO  CKODOCTU  /IBWKEHWsT YaCTHLb, W T03ToOMy paboTy He coBepIlaerT.
HarmpaBnieHve CKOpOCTHM YacCTHULbl NIPU IBWKEHUM B MarHUTHOM T0Jie U3MEHSIeTCs], a BeJIMUMHa
eé CKOpoCTH He u3MeHsieTcs. UTOOBI MPOTOH Hayan [JBUTATLCS T0 OKPY>KHOCTH, MarHUTHast
WH/IYKIUS [O/DKHA ObITh HarpaB/ieHa TeprieH/UKY/ISPHO CKOPOCTH JBW)KeHUs. HarpapiieHue
MarHMTHOM COCTaBJsitoIel cu/bl JIopeHiia ornpejiesisieM M0 MPaBU/y JIeBOM PYKHU: JIEBYIO PYKY
pacriosiaraeM Tak, 4TOObI BEKTOP MarHUTHOM WHAYKLWW BXOAWI B JIaJJOHb, ueThIpe Tiajblja
HarpaBUM BJI0JIb HAllpaBJ/IeHUs JBWKEHUS 3apsfa, OTOTHYTHIM Ha 90° OOJIBIION Maser] JieBOu

PYKH IOKa3bIBaeT Harpa/ieHWe Cuibl JIopeHLia, elCTBYOLel Ha [I0JI0KUTeIbHbIN 3apsy. Eciu
3apsii OTpMULaTe/bHBbIM, TO HarpaB/eHWe [eiCcTBUs Ccuibl JlopeHIla M3MeHsieM Ha
MIPOTUBOIO/I0XKHOe. MarHuTHast CocTaB/stoLasi CUjbl JIopeHiia onpesensercs no popmyie:



F. :q-{v,B] = F_=qVBsina,

(5.3)
— YTOJI MEXy CKOPOCTHIO YaCTHULILI V ou BEKTOPOM MAarHUTHOM WHAYKLMU B B YCJIOBUSX
Harei sagaun = 90% a g=e =1,6 10" K. ITo II 3akoHy HeroToHa:

a=F,/m; a=V'/R;, F, =eVB.

(5.4)

[Tocne peobpa3oBaHus BeIpaykeHUH (5.4) monyyaem:

R="Y _p0118m.
eB

(5.5)

R =118 om.

Omeem:

3adaua 6. Cxopocth camosiéTa paBHa V =950 kM/u. HaiiTi pa3HOCTb MOTEHIMATIOB ,
BO3HUKAIOLIYI0 MeXAy KOHLIAMU KpbUIbEB CaMoOJIéTa, eC/IM BepTHKa/bHas COCTaBJISAIOLast
WHYKLMA 3eMHOr0 MarHUTHOIO mojs paBHa B=3 10° Ti, a pasMax KpbUIbeB CaMoJjéTa
L=12,5m.

B

Pewenue. Camos1€T 1eTUT O CKOpocThio V BAosb ocu OX. Ero Tekyiras KoopguHaTa — X.
[Tnomazab, orpaHuueHHass KOHTypoM ABCD HemnpepbIBHO pacTéT, 3HAUWT, MarHWTHBIA MOTOK
yepe3 3TOT KOHTYp Takxke pacTér: (t) =B Lx. [IosToMy B 3TOM KOHTYype, COIJIACHO 3aKOHY
3J1eKTPOMarHUTHOM UHAYKLMH, nosiButca 3/1C, KoTopas IprBeJEéT K BOSHUKHOBEHUIO Pa3HOCTH
MOTEHLMaIoB Ha KOHL|aX KPbLIbEB:

dt

dd

Ag =|€| o

Omeem: =0,1B.



3adaua 7. TIpoBosiouHOe KObI[0 paguycoM r = 10 cM nexxur Ha ctosie. Kakout 3apsg Q
MIPOTEYET MO KOJIbLly, eC/Id ero MOBepPHYTb C OJHOU CTOPOHBI Ha Jpyryro? CoInpoTHB/eHHe
Kosiblla R paBHO 1 OM. BepTukasnbHasi cocTaB/srolas UHAYKLMA B MarHUTHOTO TO/st 3emM/u
paBHa 50 MKT11.

PeweHnue. Yepe3 1muiowajgb, OrpaHUYEHHYH) IIPOBOJIOUYHBIM KOJBLOM, MPOXOAUT

MarHuTHBIA MOTOK 1 =B r’. EC/IM KOJIbII0 TIOBEPHYTh HA JPYTYI0 CTOPOHY, TO MarHHUTHbIN
IIOTOK W3MEHWT 3HaK Ha IIPOTUBOIOJOXHBIM: >=— ;. Ilo Mepe TOro Kak KOJ/bLO
NIOBOPAaYMBalOT, MarHWTHBIA IOTOK, TPOHU3bIBAIOIIMK €ro, M3MeHsieTcsl. JTO TMPUBOJUT K
nosiBjieHut0 D1C MHAYKLUU:

dd
E =-—.
dt
(7.1)
BcrienctBre 3TOr0 B KOJbIle BO30Y>K/JaeTCsl MHYKI[MOHHBIN TOK:
_€& _dg
R dt

(7.2)

Ucnons3ys (2.1) u (2.2), BeIBoAUM auddepeHiaibHOe ypaBHEHHE U pelllaeM ero:

1 dd dg 1 ‘ 1"
S da =- —dE[}j dg =- — d{]];
R dt dt 1 R ;r 1 R,,.-Ir
(7.3)
- B mr’-(-B-mr’ :
Q=212 _ ( ):2'““" B _31410° Kn.
R R R
(7.4)

Omeem: Q = 3,14 MxKu.

3adaua 8. Ha pamky mommazpo S = 200 cM® HAMOTaHO
N =100 ButkoB npoBoga. OHa paBHOMEPHO BpalljaeTcs C

yacTtoTod n =10 06/C OTHOCHTEBHO OCH, JIeXKalleld B

W

IVIOCKOCTHU PAMKH U TEePIEHAUKYJIAPDHO JIMHUAM MHAYKIUA

W

MarHutHoro moss (B =0,2 Tn). HalWth MakcMMaabHYRO

OC uHAYKUMM, BO3HUKAKOLIYIO B npoBofe. Onpenenurb

W

MaKCHMa/bHbI UHYKL[MOHHBIN TOK, €C/IU CONPOTHUBJIEHUE
nposoga R =5 Om.

W

Pewenue. MarHATHBIN MTOTOK, ITPOHU3bIBAOLLN
pPaMKy, Ha KOTOPYIO HaMOTaH IMPOBOJ, U3MeHseTCsl BO BDeMeHH 13-3a [T0BOpOTa PaMKU:

W



@ (t) =BSN cosc(t) =BSN cosmt =BSN cos(2mnt).
(8.1)

[TosTomy B pamke Bo3HuKaeT J/C MHAYKLUK:

£ =- —2nnBSN sin (2mnt ).

dp
' t
(8.2)

Orcropa cnepyet, uto MakcuMasbHas O/1C MHAYKLMY, BO3HUKAIOLLIAs B PaMKe, paBHa:

£.__ =2mmBSN =0,251B.
(8.3)

Torpa, MakCHMa/bHbIM UHAYKLMOHHBIA TOK:

M

£ .,

—Timx 502107 A.
R

(8.4)

.. =0,251B; I__ =50,2 MA.

Omeem:

3agauM /I CaMOCTOATE/ILHOI0 pPellieHus

3.1. [IBa J/MHHBIX [apajuleJibHbIX [IPOBOAA HAxXOJATCA Ha
paccTosiHuM r =5 CcM ofuH OT Apyroro. IIo mpoBosaM TeKyT TOKU
ILL,=1,=10A. HaWrtu MarHMTHY}0 HHIYKLUMIO B TOYkKe A,
HaxOoZsIeNcss Ha PacCTOSTHUM 1= 3 CM OT IepBOro MPOBOJHMKA U
r,= 3 CM OT BTOpPOTO.

3.2. IlpsamoyrosibHast NPOBOJIOUHAsI paMKa PacIioyioyKeHa B OJHOM
TUIOCKOCTH C JJTMHHBIM TIPSIMBIM TIPOBOZIOM TakK, 4YTO eé OoJbliast
CTOpPOHA d = 2 CM IapaJuie/ibHa IIpoBOAY. [Ipyras CTOpoHa paMKu B 2
pasa meHnsble. [To pamke ¥ IPOBOAY TEKYT OZMHAKOBbIE TOKU CHUJIOU
I =1, =1xkA. OnpefenuTb CUIy, [eUCTBYIOIIYI0O Ha paMKy, U
TOKa3aTh eé HarpaB/ieHHWe, ecu OJvpKaiias K MPOBOAY CTOPOHA
paMK{ HaXOJUTCS Ha paCCTOSTHUU PaBHOM a/3.

3.3. [IpoBog B Buze 1/4 yactu Kosbla paguycoM R =20 cm
HaxOJUTCS B OJHOPOJHOM MarHUTHOM IloJie C UHAYKUMeld B =2 Th.
[To mpoBogy Teuér TOoK I =30 A. Haltu cumy, [eWCTBYIOLIYIO Ha
TIPOBOJI, €C/IA OH JIE)XUT B TUIOCKOCTH, TEePIeHJUKYISPHOW JTUHUAM
VIHZYKLIU.

3.4. Tlo KaTylIKy U3 TOHKOW MPOBOJIOKM TeueT TOK [ =15 A.
T1o1a/ib TIONepeYHoro ceyeHus: KaTymku S = 30 CM?, YMC/I0 BUTKOB I
B Heid N = 10. KaTyika nomeiieHa B OJHOPOJHOe MarHWTHOe moJjie ¢ uHAyKuueint B =0,1 Th.
Ornpese/iTh MarHUTHBIA MOMEHT P, KATYLIKWA W BPALLAOIIUA MOMEHT M, NelCTBYIOIIUMN Ha Heé
CO CTOPOHBI TTOJIsT, €C/IM OCh KaTYLLIKK cOCTaB/isieT yroa o.=30° C IMHUSIMA UHAYKLWHN.




3.5. /lBa HMOHa, uUMelOLMe OJVHAKOBBbIM 3aps, HO pas/IWuyHble MaccChl, BjeTelu B
OJJHOpOZJHOe MarHuTHOe Tosie. IlepBbIM MOH Hauyan [BUTraTtbCd I0 OKPY)KHOCTH PafilyCOM
R:=5 cM, BTOPOM HMOH — M0 OKPY>KHOCTU paguycoM R, = 2,5 cm. HallTh oTHOLIIeHMe MacC MOHOB
my/m,, eCJIA OHU TPOLLIA OJMHAKOBYIO YCKOPAIOLLYHO Pa3sHOCTh MOTeHI[HAJIOB.

3.6. 3apsbKeHHas 4acTULlA, JABUrasCh MepHeHAUKYISIPHO CKPELeHHBbIM IO, MPSIMbIM YI/I0M
snektpuueckomy (E = 400 kB/mM) u marnutHOomy (B = 0,25 Tn) monsiM, He MCHOBITHIBAET
OTKJIOHEHUsI TIpU Oripe/ie/IEHHON CKOPOCTU. OrpeieNIuTh 3Ty CKOPOCTb.

3.7. Tlo januHHOMY TIpSIMOMY TIPOBOAY TeuéT TOK. BOMM3M TpoBoia pacrosoKeHa
KBaJipaTHas paMKa M3 TOHKOrO MpPOBOZa corpotuBieHrneM R =1 Owm. IIpoBog nexur B
MJIOCKOCTH PaMKU U Tapasule/ieH ByM eé CTOpOHaM JJyIMHOM L = 5 cM, paccTosiHue [0 KOTOPBIX
OT TMPOBO/A COOTBETCTBEHHO PaBHbI @ = 2 cM U b = 4 cm. Hailtu cuy ToKa B MPOBO/ie, eC/iv TIpU
ero BBIK/IFOUeHHUH uepe3 pamMKy NpoTék 3apss Q = 3 MKKUL

3.8. Kopotkas karyuika, cogepxkawmas N = 1000 BUTKOB, paBHOMEpHO BpalljaeTcs B
OZIHOPOJJHOM MarHUTHOM Tosie ¢ UHAyKuuved B = 0,4 Tn ¢ yrnoBod CKOpoCTblO =5 paj/c
OTHOCUTEJIbHO OCH, COBMAaJaroliell C JuaMeTpoM KaTyLIKU U TepHeHAWKY/SIPHOM JIMHUSM
vHAYKUMU. OnpesieluTh MTHOBeHHOe 3HaueHre J/IC MHAYKLMHU AJi1 TeX MOMEHTOB BpPeMeHH,
KOr'/Zla TJIOCKOCTh KaTyIIKW COCTaB/sieT yroa = 60° ¢ mmHusaMu MHAYKUWA. [Lnomaab KaTyimku
paBHa S = 100 cm?,

SHAYEHUSA ®PU3NYECKHUX BEJIMYNH

e=1,60 10" K — aneMeHTapHbIA 3apsify;

£, =8,85 107" @/m

— JJIGKTpHUUeCKas ITOCTOSTHHAA,

u, =4 107" I'um

— MAIr'HHUTHas IMOCTOSAHHAA,

¢ =3 10® M/c — CKOpOCTh CBeTa;

k =1/4me, =9 10° H m*/Kn’

— KoHcTaHTa KysoHa;

m.=9,11 107 kr — Macca 3/1eKTpOHa;

KpuTtepum o1jeHKH:
OneHkKa «5» CTaBUTCA:

- TMPY BBITIOJITHEHUM PACUeTHOM YacTH PabOThl B COOTBETCTBUM C MCXO[JHBIMM JIaHHBIMU U 0e3
OIIMOOK;

- [IpH MMPaBHU/IbHOM BBITIOJTHEHWUH KOHTPOJIBHBIX 3a,anI/1f/i;

- TIPYU Ha/JIMYMK BBIBOJIa B KOTOPOM TIPUCYTCTBYET OTBET Ha IOCTaBJEHHYIO 1[eJib B JaHHOU
paboTe; NO/DKHBI ObITh 0003HAaUeHBbI OCHOBHBbIE 3aKOHOMEPHOCTH (KOTOpbIE HCCJIe/JOBA/IUCh B
3a7iaue); MePeUYUCIeHbl UCIOIb3yeMble (HOPMYJIbI WK MPaBUJIA.



OI.[EHKE[ «4» cTaBUTCA: IMPpX HEI1OJ/THOM BBITIO/THEHHWKW KOHTPOJIBHBIX BHAaHHﬁ WK HeI10/IHOM, HO
B [1€/I0M BEPHOM BEIBO/J €.

OneHka «3» CTaBUTCS:
- IPYU HETOYHBIX pacueTax;

- mpu ¢dopMarbHOM BbIBOZe ~ 0e3 yKa3zaHWs W3y4aeMbIX 3aKOHOMEpPHOCTeH, TpaBWI U
T0JIyYeHHBIX 3HaYeHU NCKOMOU BeJINUMHBI;

- TIPY OTCYTCTBUU KOHTPOJIbHBIX 3a/IaHWH, TIPU TIOJTHOCTBIO OTBeuarolleld TpeboBaHUsIM paboTe;
- IPU OTCYTCTBUU BBIBO/IA.

OneHkKa «2» CTaBHTCS:

-TIPU HEBBITIOJTHEHWY BbIBO/A U OTCYTCTBUM YaCTU PaCyeToB;

-[IpYA OTCYTCTBUM pacyeTHOM yacTy;

-TIpH HEOPEXXHOM 0(OPMJIEHUH U OTCYTCTBHUS CXeM, TPa(MKOB 1 YaCTH PACUETOB,;

-IIPHU HEBLITIO/JTHEHHBIX HECKOJ/IbKHX ITYHKTOB YKAd3dHHBIX BEIIIIE.

IIpakTHueckas padora Ne24
Tema: M3yueHue AeHCTBHA CHIbI AMIiepa.

Ienn: Vcrnonb3oBaTh 3HaHKeE O cyjie AMIiepa /i/isi pellieHus TpakTuueckoi 3agauu (73 a)

Xop padoTsl
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5. Teopernueckasi 4acTh

ODMCHTHIJUBO'IHHE CBEACHHSA

F = B|[|Al sin & — 31eKTpoMarHuTHas cHja

B — wmaruutHan uuaykuusa B Ta

/ —cnna Toka B A

Al — AJIMHA OTpPe3Ka MPOBOJHHKA B M -
o — YroJl MeKJY OTPe3KOM NpoBOAHHKA H B

6. IIpakTHyeckas yacTb
3aganue :

B MarauTHOM 11071 yroo6pa3HOro MarH1uTa Ha OCH YCTaHOBJIEH MeJHbIM AucK. Och fucka
OMUpaeTCs Ha MOALUITHUKY C OUeHb MaJibIM TpeHHeM. B Touke A v B Ha JyCK HasloKeHbl
CKOJIb3SIIIIe KOHTAKTHI (11eTKH). byeT /i Bpamarscs JUCK NIPY 3aMbIKaHUY K/TFOUYa U B KaKYHO
CTOpPOHY? B TeTpazsx HapyUCyWlTe JUCK M HA HEM YKa)KUTe HarpaB/ieHUe 3/1IeKTPOMarHUTHOM
CWJIb], HaIlpaBJ/IeHUsI TOKA U HallpaB/IeHUsI BeKTOpPa MarHUTHOM UHAYKLMU. Kakye npousonuayT
V3MeHeHUs , eCJIy LeTKU IoBepHyTh Ha yroJi 90 rpaz. B nonoxenve Al u B1? Otser
obocHyiiTe.

BuiBoj:

Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTu paboThl B COOTBETCTBUM C UCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHuUM;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIO/Iy4eHHbIe pe3y/abTaThl; [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecd OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW W/TU HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu (opmanbHOM BbIBoJe ~ 0Oe3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeM, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJINUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTHIO OTBeuarolneid TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUY BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBOZA M OTCYTCTBUU YaCTU PACUeTOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahMKOB 1 YaCTH PacueToB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

JlonosiHMTe/IbHOE 3a/laHUe
JeiicTBHe MarHUTHOTO N0JIA Ha IPOBO/HUK C TOKOM

3aganue Neol
HamnpaBnenuto cuibl AMriepa, JelCTBYOLIel Ha MPOBOJHKK C TOKOM COOTBETCTBYET:



Bbibepume 00uH u3 4 eapuaHmos omeema:

N1

2)2

3) 4

4)3

3aganue No2

MarHuTHasi CTpesika, PacroioyKeHHast BOJIM3H TPSIMOTO MPOBOZHKMKA C TOKOM, MOBepHysiachk Ha 180°. 3to
MOTJIO TIPOU30MTH BC/I€CTBUE TOrO, UTO

Bbibepume oduH u3 4 eapuaHmos omeema:

1) B IpOBOHYKe M3MeHU/IOChH HallpaB/ieHUe TOKa

2) BOKpPYT NPOBO/IHMKA U3MEHWIOCh 3/IeKTpUYeCcKoe MoJe

3) B IPOBOJJHUKE M3MEHU/IaCh CUJla TOKA

4) MarHUTHas CTpeJiKa IlepeMarHUTH/Iach

3aganue No3

IpsiMoii MPOBOAHKMK C TOKOM IIOMeLLeH B OZJHOPO/JHOe MarHUTHOE I10J1e. YT0J1 MeX/ly IIPOBOJHUKOM U
CUJIOBBIMU JIMHUSIMK BeKTOpa MarHUTHON UHAYKIMK n3MeHsttoT ¢ 600 zo 300. Moaynb cumbl,
JleMCTBYIOIEM Ha POBOJHUK:

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) He U3MEHUTCS

2) YBeJIMUNTCS B ”E pas
3) YMEHBIINTCS B “"E pas

4) yMeHbIIUTCS B ”E pa3

3aganue No4

KakoBa MHAYKLIUS MarHWTHOTO MOJIs1, eC/Id OHO AieficTByeT ¢ cuioi 50 MH Ha KaKzpie 5 CM JIUHBI
TIPOBO/IHMKA TIPY CHJIe TOKa B HeM 1 A?

1)0,4Tn

2)1Tn

3)4Tn

4) 40 mTn

3aganue Nob

JlBa mapansenbHbIX IPOBOJA, N0 KOTOPEIM MPOTEKAIOT TOKW B Pa3HBIX HaNpaB/IeHUSIX
Bbibepume 00uH u3 4 eapuaHmos8 omeema:

1) He B3aIMO/IeMCTBYIOT

2) CHayasia MpUTATMBAIOTCS, a TOTOM OTTa/IKUBAIOTCSA

3) IpursruBaroTCs

4) OTTaTKUBaIOTCS

3aganue No6

B MarauTtHoe 1oJie OMeCTU/IM MPOBOJHMK C TOKOM. Yepe3 HEKOTOpOe BpeMsl CWJIy TOKa B HEM
YMEHBLUWIN B 2 pa3a. VMI3MeHu1ack /1 IIpU 3TOM UHAYKLMS MAarHUTHOTO MOJIs1?
Bbibepume 00uH u3 4 eapuaHmog omeema:

1) [lnsg oTBeTa He XBaTaeT JaHHBIX

2) YBenuniach B 2 pasa

3) ¥YMeHbIITHIaCh B 2 pa3a

4) He usmeHumach



3aganue Ne7
1. Kgga HarpaBJieHa Cra, elCTBYoIIasi CO CTOPOHBI MarHUTHOTO T10J1s1, Ha IPOTOH?

X X
X X X X
X X X X

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) Beepx

2) BreBo

3) Baus

4) BripaBo

3aganue N8

Kak u3meHunTCs cuia, [1eMCTBYOLAst Ha IPOBOJHUK C TOKOM, IIPY YMeHbIIeHUH HHAYKLMY MarHUTHOTO
noss B 3 pasa?

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) yBenuuurcs B 3 pasza

2) yMeHbIIUTCS B 9 pa3

3) He U3MEHUTCS

4) yMeHbIITUTCS B 3 pasa

3aganue N9

[Ba nmapannenbHbIX IPOBOJA, N0 KOTOPHIM MTPOTEKAOT TOKH B OJJHOM HarpaB/jieHU!
Bbibepume 00uH u3 4 eapuaHmos omeema:

1) OTTanKuBaroTCs

2) CHauasia NpUTATHUBAIOTCS, @ TOTOM OTTa/IKMBAKOTCS

3) He B3aumofielicTByIOT

4) IpuraruBaroTcs

3aganue Nel0

Ha u3onmpoBaHHbIN NPOBOJHUK C TOKOM B MarHATHOM TT0JIe JefiCTByeT cuia AMIiepa, MOZy/ib KOTOPOM
1,2 H. Eciv IpOBOJIHUK CI0KUTH BJBOE TIPU TOM JKe TOKe, TO MOZY/b CUJIbI, JeMCTBYIOIeN Ha
TIPOBO/IHUK, Oy/IeT paBeH:

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) 0,6 H

2)0H

3)1,86H

4)3,6 H

OTBeThI:
1) (1 6.) BepHbie oTBeTHI: 4;
2) (1 6.) BepHrble oTBeTsI: 1;
3) (1 6.) BepHble OTBeTHI: 4;
4) (1 6.) BepHble OTBETHI: 2;
5) (1 6.) BepHrble oTBeTHI: 4;
6) (1 6.) BepHble OTBeTHI: 3;
7) (1 6.) BepHble OTBETHI: 3;
8) (1 6.) BepHbie oTBeTHI: 4;
9) (1 6.) BepHble oTBeTHI: 4;
10) (1 6.) BepHble OTBeTHI: 2.

ITpakTHueckasi padora Ne25
Tema: V3yuenue JeiicTBus ciibl JlopeHna

Ilennb: M3yuuTs elicTBe MarHUTHOT'O M0/ Ha 3apsDKeHHYH0 YacTULYy



1. Teopernueckas yacTb
Ec/u ocTaBUTh JIeBYIO PYKY Tak, YTOObI
TreprieH/IMKy/IsipHasi CKOPOCTH COCTaB/ISFOLIAst
BeKTOpa UHAYKLIMK BXO/IW/A B JIa[iOHb, a
yeThIpe Majbiia ObLIM ObI PACTIONIOXKEHBI TI0
HanpaBJ/IeHUIO0 CKOPOCTH [IBHKEHUSI
T10JIO’KUTETbHOT 0 3apsi/ja (M pOTUB
HarpaB/ieHUs] CKOPOCTU OTPULIATEIbHOTO
3apsizia), TO OTOTHYTHIM OOJIBILION TTasIel]
YKa)keT HarpaBJjieHHe cuibl JIopeH1ja

F =|q|vBsinc

F — moayns cunel Jlopenna

|g| — MOJLYJIb 3apsijia 4aCTHLIbI

U — CKOPOCTb YaCTHIIbI

B — mMarHuTHas MH/IYKLHS 107151

@ — YroJjl MeX/1y BEKTOPOM MarHUTHOMH MHIYKIIHH
H BEKTOPOM CKOPOCTH 3apPsKEHHOMN YacTHUIIbI
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Tak Kak cuia JlopeHlia Bcerja rneprieHANKYy/sipHa CKOPOCTH 3apsifia, TO OHa He COBepllaeT
paboTHI (T.e. He U3MeHsIeT BeIMUMHY CKOPOCTH 3apsifia ¥ ero KUHEeTUYeCKYH SHEePTHIo).
Ecsu 3apsbkeHHasi yaCcTHLIA ABWKETCS Napasile/IbHO CUIOBBIM JIMHUSIM MarHUTHOTO T0JIsT, TO
Fn =0, 1 3apsii B MarHUTHOM T10J1e IBWKETCSPaBHOMEPHO Y MPSIMOJIMHENHO.
Eciu 3apsbkeHHast yacTHLIa ABWKETCS TIepIeH/IMKYJISIPHO CUJIOBBIM JIMHUSIM

1
o |
MarHUTHOrO TI0JIs1, TO CUiia JIopeHLa AB/seTCs LeHTPOCTPeMUTEe/TIbHOU [i | F
K al
JFJI =m:*a, U CO3JaeT LeHTPOCTPEMUTETbHOE YCKOpeHue paBHoe B 3Tom | e I H
C/lydae 4yaCTULIA [ABUKETCS 110 OKPYKHOCTU. COryiacHO BTOPOMY ' +q
2
g v B="" 3ak0oHy HbtoToHa: cua JIopeHLia paBHa IPOU3BeeHN0 MaCChl -

UYaCTHULIbI Ha EHTPOCTPEMUTE/IbHOE YCKOPEHHEe -

TOT/Jja paZiuyC OKPY>KHOCTH, g

repro/, oOpallieHus 3apsi/ila B MAarHUTHOM T10JIe - Z&Bﬂ
-

2. [IpakTUyecKas 4yacTb
1 BapuaHT

<

'B
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3ajanue (kaprTa 76A) :

B BakyyMHOI KamMepe yCTaHOBJIeHA 3/IeKTPOHHaAsI TyIlIKa U [iBa MarHUTHBIX TO/TIOCA.
BhuieTaroiiye ¢ KaTo/ja 371eKTPOHBI JBMXKYTCS TI0 TPAeKTOPHH, TTOKa3aHHOM IMyHKTUPHOM JIMHEH.
Omnpefenurte 3HaueHUe UHAYKIIMM MarHUTHOTO TI0JIs1 ¥ TI0JI0)KeHHe CeBepHOro MOJ/TIFoca MarHUTa.
OneMeHTBI TPaeKTOPUHU 3JIEKTPOHA U M300pakeHHas TMHelKa Mpe/iCTaB/IeHbl Ha PUCYHKE B
OJJHOM M TOM >Ke MaciiTabe.

BuiBoja:

Kpurepum onjeHKu:

Onenka «5» CTaBUTCA:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH pabOThl B COOTBETCTBHUU C MCXOAHBIMM JaHHBIMU U 6e3
OIIMOOK;

- IpY TIPAaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHuM;

- TIpY Ha/IMYMM BbIBOJA B KOTOPOM IIPUCYTCTBYeT OTBET Ha MOCTaBJEHHYIO LieJib B JaHHOU
paboTe W yKa3aHbl TIOJlyueHHbIE pe3yJ/bTaThl; [O/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEPHOCTU (eCcd OHU WCC/e/l0BallCh); Tepeurc/ieHbl UCIo/b3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BBITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHWN U/ HETI0JTHOM, HO
B LIeJIOM BEPHOM BbIBO/JIE.

Onenka «3» cTaBUTCA:

- [IPU HETOYHBIX pacyeTax;

- mpu QopmanbHOM BbIBoJe ~ 0e3 yKa3aHHS U3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TMOJTyYeHHbIX 3HaUeHU NCKOMOM BeJINYMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IlaHUM, TIPY TIOJTHOCTBIO OTBeuarolreid TpeboBaHUsIM paboTe;

- IIPU OTCYTCTBUU BbIBOJA.

OneHka «2» CTaBUTCA:

-T[IPU HEBBITIOJTHEHUU BbIBO/|A U OTCYTCTBUU YaCTU PaCyeToB;

-TIpY OTCYTCTBUU PaCUeTHOW YacTu;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMKOB U YaCTH PACUETOB,;

-TIPY HEBBITTO/THEHHBIX HECKOIbKUX ITyHKTOB yYKa3aHHbIX BBILLIE.



Jlono/siHUTe/IbHOE 3a/JaHue

JelicTBHe MarHUTHOTO MOJIAA HA ABWKYIUICS 3/IeKTPUUeCKUH 3aps/]
3aganue Nel
CuoBble IMHUM BEKTOPOB HAIPSDKEHHOCTU U MHAYKLMUA OJHOPOJHBIX 3/1IeKTPOCTaTUYECKOT0 U
MarHUTHOTO TI0JIel COBIAZA0T TI0 HarpaB/IeHUI0. DJIeKTPOH, ABWKYILUNACS B TOM e
HarpaBJieHny, Oyzer:
Bbibepume o0uH u3 5 eapuaHmos omeema:
1) yBesiMuMBaTh CBOIO CKOPOCTh
2) OTKJIOHSITHCSI BJIEBO
3) CKOpOCTb 3/71eKTPOHA OCTaHeTCsl HeM3MeHHOM 110 BeJTMYMHe U HarlpaB/IeHUIo
4) yMeHbLLIaTh CBOIO CKOPOCTh
5) OTK/IOHATHCS BIIPABO

3apanue Ne2
Mopynb cunbl JlopeHiia BbIUMC/IsIeTCs 0 (hopmyiie

Bbibepume o0uH u3 4 eapuaHmos omeema:

F,=ihi . -
1) a oo Z)F =Blisna 3) Fp=wghsna 4) Fp=gF

3aganue Ne3 s e Do e
[TpoToH ABMKeTCSI B OAHOPOJAHOM MarHUTHOM T10Jie TaK, Kak MoKa3aHo Ha

pucyHke. JINHUM MarHUTHOW WH/IYKI[UM HampaBjieHbl K HaOmogareto. Kak
HarpaB/ieHa CU/a, 1eHCTBYIOIas Ha 3JIeKTPOH CO CTOPOHbI MarHUTHOTO
nosis’?

Bbibepume oduH u3 4 eapuaHmog omeema:

1) BneBo 2)BmpaBo 3) BHU3 4) BBepx

3aganue Ne4

B ogHOpOAHOE MarHMTHOE 10J1e TIOMeLleHbl TPH 3JIeKTPOHA, e -
JBIDKYLLMECs TaK, Kak [10Ka3aHo Ha pUcyHKe. Ha kakol U3 371eKTpOHOB 4I s
He JIeMCTBYeT Cula CO CTOPOHbI MarHUTHOTO T10J1s (crna JlopeHiia)? b ./ Vs,

Bbibepume o0uH u3 4 eapuaHmos omeema:
1)3 2)2 3)4 4)1 o

A\

3aganue Ne5

Cuna JlopeH1ia, AielicTBYOLL[ast Ha 3apsf q, ABWXKYLIUICS CO CKOPOCTBIO V B OJHOPOZAHOM
MarHUTHOM TMOJIe...

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) He 3aBUCHUT OT V 2) MpOIopLMOHA/IBHA V*

3) obpaTHO MPOIIOPI[MOHAIbHA V 4) nponopLyoHaibHa V

3aganuie Nob
HeliTpoH B/ieTaeT B 0JHOPOZHOE MarHUTHOE T10JIe TaK, KaK MoKa3aHo Ha PUCYHKe a). Ha kakom

13 PUCYHKOB 0) BepHO 10Ka3aHa TPAeKTOPHS ABWKEHHS UaCTULIbI B MArHUTHOM T10J1e?
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Buibepume o0uH u3 4 eapuaHmos omeema:
1 2)3 3) 4 4)2

3aganue No7
[TpoTOH, HEHUTPOH U 3/7IEKTPOH C OAMHAKOBBIMU CKOPOCTSIMU BJIeTAlOT B

OJHOPOZHOe MarHuTHoe 1noJse. Ha pucyHKe TpaeKTOpUY YaCTHLL:
Bbibepume o0uH u3 4 eapuaHmos omeema:

1) a - anekTpoHa, 6 - MPOTOHA, B - HEUTPOHA

2) a - 3/1eKTPOHa, O - HeHTPOHa, B - IPOTOHA

3) a - HeWTpOoHa, O - 37IeKTPOHA, B - IPOTOHA

4) a - IpOTOHa, O - HEMTPOHA, B - 37IEKTPOHA

3aganue No8
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Eciu npoTOH ¥ 5/1eKTPOH B/eTaroT B OJHOPOAHOE MarHWTHOE T10J1e TIepIeHUKY/ISIPHO JIMHUSM C
PaBHBIMH CKOPOCTSIMH, TO CUJIbL, J€WCTBYIOLME HAa 3TU YaCTULIBL... (OTHOLLIEHHEe MacC [TPOTOHA U

3JIeKTPOHa cocTassieT 1836)

Bbibepume o0uH u3 5 eapuaHmos omeema:

1) NpOTHBOIOJIOKHBI HAIIPAB/IeHbl U PABHBI 10 BeJIMYUHE

2) 0[l'HAKOBO HarlpaB/IeHbl U PaBHBI 110 BeJIMYMHE

3) He BO3HUKAIOT

4) 0lMHaKOBO Harpas/eHbl U pa3/InyaroTcs 1o BesinunHe B 1836 pas
5) IPOTHBOIIO/IOKHO HanpasJieHbl U pa3nuuaroTcs B 1836 pas

3aganuie Ne9
Tpu yacTULBI B/ieTe/Id B OJHOPOJAHOE MarHuTHoe 1osie. Ha pucyHke

TPaeKTOPUM UX [BWKEHHUS MMOKa3aHbl LITPUXOBOW TUHUEH. JINHUN
MarHUTHOM UHYKI[UW HarpaB/eHbl oT Hab/moaTesns. Kakas U3 yacTui]
vMeeT OTpULIaTe/IbHbIN 3apsij?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1)2 2)3 3) Bce uacTuilbl UMEIOT OJUHAKOBBIN 3apsig,  4) 1

3aganvie Nel0
3apsKeHHas yacTULia ABUKeTCsl B OJHOPOJHOM MarHUTHOM T10JIe TakK,

KaK M0Ka3aHo Ha pyuCyHKe. JIMHUM MarHUTHOW MHAYKLWW HallpaB/ieHbl OT
Habmogarens. Kyza HaripaBieHa cuia, JeCTBYIOIIAs Ha 3apsDKeHHYI0
yacTuLy”?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) BopaBo 2) BBEpX 3) BHU3 4) BneBo

OTBeThI:
1) (1 6.) BepHbie oTBeTsI: 4;
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2) (1 6.) BepHble OTBeTHI: 3;
3) (1 6.) BepHble oTBeTHI: 1;
4) (1 6.) BepHble oTBeTHI: 1;
5) (1 6.) BepHble oTBeTHI: 4;
6) (1 6.) BepHble OTBeTHI: 2;
7) (1 6.) BepHble OTBeTHI: 2;
8) (1 6.) BepHble oTBeTHI: 1;
9) (1 6.) BepHble oTBeTHI: 4;
10) (1 6.) BepHble OTBeTHI: 2.

IIpakTnueckas pabora No26
Tema: " Onpepenenue J/]C camouHayKIMA "

Hensn: [Toctpouts rpadguku 31C MHAYKLMY U MarHUTHOTO MOTOKA

Xoj padoTbI
1. Teopernyeckas yacTb.
O.[.C. UHAYKLUMU B KaKOW-TMOO Liemu MpsiMo TIPOTOPLIMOHAMbHA CKOPOCTU H3MeHeHUs

MarHuTHOTO MOTOKa At — Bpemsi, 3a KOTOpOe MPOMCXOAUT U3MeHeHre MarHUTHOIO MOTOKAa. 3HaK
MHHYC TIOKa3bIBaeT, YTO KOrJlJa MarHUTHbIM MOTOK yMeHbluaetcs: (A® — otpui.), 3.4.C. CO3/aeT
WHJYKLUMOHHBIA  TOK, YBeJMYMBAIOIIMM  MarHUTHBIA TOTOK W HAaoOOpOT. 3akKoH
3/1eKTPOMarHUTHOW UHIYKLMM 3KCIIepUMeHTa bHbIM MyTéM ycTtaHoBu1 M. @apageit. Hemerikuit
¢u3rk U ecrtectBoucnbiTaTesib [.  TenbMrosibl] TMokasaja, UTO OCHOBHOW  3aKOH
3JIEKTPOMAarHUTHOM MHAYKLMH & = — AD/At gB1sieTcs C/ieiICTBUEM 3aKOHa COXPaHeHUs SHePruMm.
O/1C MHAYKIMU B 3aMKHYTOM KOHTYpe paBHa B3SITOM C IPOTHUBOIIOJIOKHBIM 3HAKOM CKOPOCTH
V3MeHeHUs] MarHUTHOT' O TI0TOKA, IPOHU3bIBAIOLLIer0 KOHTYP.

BripaxxeHue &= — AD/At (1), Ha3biBaeMoe 3aKoHOM Dapa/iest, SBJsIeTCsS] YHUBePCa/TbHbIM:
OHO CrpaBe/JIMBO /ISl BCeX C/Iy4yaeB 3/1eKTPOMarHUTHOM UHAYKLUMH. [l KaTymky ¢ N BUTKaMu
3aKOH 3JIeEKTPOMarHUTHOW UHAYKLIUYA UMeeT BUJL:
&= — N- A®/At, ®=BS[Tn-M°Bg], 1 B6= 1B-1c

3HaK MMHYC nokasbiBaeT, uto J/1C nHaykumu E;, HarpaB/ieHa Tak, UTO MarHUTHOe T10JIe
VH/JYKLMAOHHOTO TOKa TMpeMnsTCTBYeT W3MEeHEeHWH) MOTOKAa MarHuTHOM uHAyKumu A®. Ecmu
noTtok yBenuuuBaetcs (AD > 0), o Ei< 0 1 nmosie UHAYKIIMOHHOTO TOKA HalpaB/ieHO HaBCTpeuy
notoKy. Eciu xe nmotok ymenbmiaercsi (A® < 0), To E> 0 u HampaBieHve NMOTOKa U MO/
VIHJYKLMOHHOT'O TOKa COBMNaZAr0T. Takum obpa3om sieneHue
3/1eKMPOMAZHUMHOUVHYKLIUY 3dK10Udemcss 8 nosieneHuu (HaeeoeHuu) 8 npogoosityem
KOHMype, Haxoosiemcsi 8 Ma2HUMHOM no/e, 3/1eKmpoosudicywjeli cuibl 8 cayyae usMeHeHUus
8e/AUYUHbl MA2HUMHO20 NOMOKA, NpOX00Sije20 Yepe3 NOBepXHOCMb, O02PAHUYEHHYIO 3MUM
koHmypom. Breipakenue €= — N-A®/At (1) npexcraBiseT coboil OfHY W3 MaTeMaTUYeCKUX

3amnvceii 3aKOHa  371eKmpomazHuUmHou  uHoykyuu - 3/][C, Hagodumasi @ KOHmype


http://infourok.ru/go.html?href=http%3A%2F%2Fwww.normalizator.com%2Fmanuals%2Flessons%2Ftoe%2Fglossary.html%23ind

J/1eKmpuyeckoll yenu, paeHa 63siMOU C OOpAMHBIM 3HAKOM CKOpPOCMU U3MeHeHUsl
MazHUMHO20 NOMOKA, NPOX00sIL}e20 Yepe3 N0BePXHOCMb, 02PAHUYEHHYH0 SMUM KOHIMYPOM.
O/eKTpoMarHUTHasi MHAYKIUS B COBPEeMeHHOH TeXHUKe
SIBfieHVe 371eKTPOMarHUTHOW UHAYKIUH JIEKUT B OCHOBe PabOThI MHAYKIMOHHBIX reHepaTopoB
3JIEKTPUYECKOTO TOKA, Ha KOTOpbIe TIPUXOAWUTCS MPAaKTUYECKW BCs BbIpabaThiBaeMasi B MHUpe
3JIeKTPO3HEpTHsl.
[TpuMepbl UCIOb30BaHUS SIBIEHHS 3/IEKTPOMarHUTHOW UHIYKLIUU B COBDEMEHHOU TeXHUKE:

e  CrienMasbHbIe IeTEKTOPHI AJisi 00HAPYKeHHUsT MeTallTNYeCKHX MPe/IMeTOB;

e  TI0e3/] Ha MarHUTHOM MOJYILKE;

*  3JIeKTPOIeYH Jijisl I7IaBKK MeTasJIOB

»  ObITOBBIe MUKPOBO/THOBbIe CBU — meun.

2. [TpakTuyeckasi yactb (KapTouka 80A).
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Mesx/1y T0/IF0CaMy MarHUTa YCTAHOBJIEHBI [BE TOPU30HTA/IbHbIe METa/l/INueCKUe
Harnpasisroiqe AB u A'B'. Hauana tux Hanpasasonmx AA' coeuHeHbI
5/IEKTPOCTaTUUECKUM BOJIbTMETPOM.



ITo HarpaB/SIOLUMM KaTUTCS JierKasi MeTasutnueckast Tpybouka. [TepoHauansHO TpyOoUKa
coBmazana ¢ Toukamu AA',3atem gocturia Touek BB' v cHOBa BepHY/Iach B HCXO/HOE
nono>keHre. I'pavik CKOPOCTH JBWKEHHsT TPYOOUKH TIOKa3aH Ha PUCYHKe.

ITocrpoiite rpaduku I/IC ( & ) ¥ MarHUTHOTO NMOTOKA (D), MpoHU3bIBAIOIIIEr0 KOHTYP,
00pa30BaHHOr0 HaNPaB/ISIIOIIMMH U MOABIKHON TPy0OUKoOi, KaK ()yHKIIMU BPeMeHH
ABwkenus. I'pa¢uku mocrpouts B Macurrade.

[TocnenoBaTebHOCTD AEUCTBUM:

1. OnpepenvTe BpeMs ABM>XKeHUsI TPYOOUKU C/ieBa HarpaBo t; =___ C.

2. OmipeieniTe CKOPOCTH JIBMKEHUsSI TPYOOUKHM C/1eBa HarpaBo V1= M/C.

3. 3aruiuTe 3HaueHre 3/1C, BeipabaThbiBaeMoe TIPU 3TOM CKOPOCTH 3a BpeMms t: €1=___ B.
4. Paccumraiite 1o 3akoHy dPapaziess 3MeHeHre MarHUTHOTO oToka Ad;= = B6,
nipu 3ToM AD;= @, - 0,B6 wiu AdD= D,

5. T.K. MarHUTHBIM NIOTOK JOCTUraeT CBOEr0 MaKCUMa/IbHOIO 3HaUeHUs IIPU NOJIOKEeHNN
TPyOOUKM B KpaiiHeM TMPaBOM T0JI0KeHUU, TO @P1= Dyax= B6.

6. Paccunrarire &, 1o 3akoHy Papages €= = B.

5.3arnosiHUTe TabMULy W3MepPeHHBIX U TIOJyYeHHBIX 3HaueHUi: vy, AD;, €; .

7.ComnoctaBbTe 3HaueHue D/IC ¥ CKOPOCTH JABW)KEHUS TPYOOUKH "Tyza" v «0OpaTHO» U
c/ienaiiTe BbIBOJ.

Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTu paboThl B COOTBETCTBUM C UCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHuUM;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIO/Iy4eHHbIe pe3y/abTaThl; [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecd OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJ/ibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW W/TU HETIOJIHOM, HO
B LIeJIOM BEPHOM BbIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- npu (opmanbHOM BbIBoJe ~ 0Oe3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeM, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJINUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTHIO OTBeuarolneid TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUY BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPU HEBBITIOJTHEHUU BbIBOZA M OTCYTCTBUU YaCTU PACUeTOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;

-1py Hebpe>kHOM 0(hOPMJIEHHH U OTCYTCTBUS CXeM, TpahMKOB 1 YaCTH PacueToB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.

IIpakTnueckas pabora Ne27
Tema: Onpepe/ieHHe 0CHOBHBIX XapaKTEPUCTHK ABWKEHHSI MAasITHUKA 10 rpaduky
rapMOHUYECKHX KoJIe0aHui

Iens: VccnemoBath Tpadvik M pacCUMTaTh BCe XapaKTePUCTHUKY KoleOaHH.

Xoj padoTsI



x=A-cos(®f + Qp) . th = —A-@:sin(oOf + Q) . ay o cos(mr + ©p) 1.
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TeopeTnueckas 4acTb

2. IIpakTH4Yeckas 4yacTb
BeinosiHuTe NpeA/10)KeHHbIe 3a/|JaHusA.

1. AMruiityja KonebaHUM MasiTHUKA: X yax = MM = M.
2. ITepuop kKonebanus MasiTHUKa: T = C.

3. Yacrora Konebanmii: v=1/T, v=——>=___ T

4. Iluknnueckas yacTtora: @ = 21V = = paz/c.

5.YpaBHeHUe KOOPAUHATHI:

4. Cmemtenue nipu asze 51/3: x(51/3) = X axCOS ST/3 =

no rpaduky: x(51m/3) = T=2r g
5. [lnvHy MasiTHUKa oripefiesisieM u3 dopmysiel [leprozia
KosieOaHMI MaTeMaTHUeCcKoro MasTHUKA: Bripasute £ u3 popmysipr : €= ——— =
= M
6.0rpesieUTe aMIIUTYAY CKOPOCTH Umax 110 GOpMyJie Umax = Xmax O= M/C;
7. Onpezie/IiTe AMIUIUTY/y YCKOPEHHS amax M0 GopMyJie  amax = Xmax ©° = M/c%;

8. INocTpoiite rpacvK CKOPOCTH U YCKOPEHHsI B COOTBETCTBUU C IPaMKOM KOOPAUHATHI
(cm.IIpunoxxenneA):


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BC%D0%B0%D1%8F%D1%82%D0%BD%D0%B8%D0%BA

9. INTocTpoiiTe rpauK MOJTHON SHEPTUH CUCTEMBbI

BeiBoj:

Kpurepumu onjeHku:

OneHka «5» CTaBUTCSA:

- TIpY BBITIOJTHEHUW PACUETHOM YacTH PabOThl B COOTBETCTBHUU C UCXOAHBIMH JIaHHBIMU U 6e3
OIIMOOK;

- TIpU MPaBUIbHOM BBITIOJTHEHUU KOHTPOJIbHBIX 3a/laHuM;

- TIPM Ha/IMUMU BBIBOJIa B KOTOPOM IMPUCYTCTBYeT OTBET Ha IOCTaB/AeHHYIO 1ieJib B JAHHOU
paboTe W yKa3aHbI TIO/lyueHHbIEe pe3yJ/bTaThl; [O/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEpPHOCTH (ec/ii OHU HCC/Ie/I0Ba/IMCh); Tepeuuc/ieHbl HWCIo/b3yemMble (OpMy/bl WU
rpaBu/a.

O11eHKa «4» CTAaBUTCSL: TIPU HETIOJIHOM BbITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHWM W/ HETI0JIHOM, HO
B 1[e/IOM BEDHOM BBIBO/IE.

OneHka «3» CTaBUTCS:

- TIPU HETOUHBIX pacueTax;

- mpu (opmasbHOM BbIBOZIe ~ 0e3 yKa3zaHHs M3yuyaeMbIX 3aKOHOMEpPHOCTei, TMpaBul U
TMOJTyYeHHbIX 3HAUeHU NCKOMOU BeJINYMHBbI;

- TIPY OTCYTCTBUM KOHTPOJIbHBIX 3a/JaHWH, MPHU MOTHOCTBLIO OTBevarolieli TpeboBaHUsIM paboTe;

- TIPU OTCYTCTBUH BLIBO/IA.

OneHkKa «2» CTaBUTCS:

-TIpY HEBBITIO/IHEHWH BbIBO/]a U OTCYTCTBUU YaCTH PacuyeToB;

-[IpU OTCYTCTBUM PaCUeTHOM YaCTu;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHS CXeM, TPAMIKOB U YaCTH PACUETOB,;

-TIpY HEBBITIO/THEHHBIX HECKOTbKUX MYHKTOB YKa3aHHbBIX BBIILIE.

Jlono/iHUTe/IbHBbIE 3a/JaHUA:
1. Kpbiibst rmuesibl Kosiebsmotcs ¢ yactotoit 240 I'y. CKo/IbKO B3MaXOB KPBITbSIMU C/le/IaeT Tueria,
T1I0Ka J0JIeTUT 0 LIBEeTOYHOI'O 110JIs, Pacrio/ioyKeHHOoro Ha pacctosHur 500 M, ec/id OHa JIETUT CO
CKOPOCTBIO 4 m/c?
2. Tlo rpaduky Konebanuii (puc. 4) ompezenuTe aMIUIUTYAy, TIePUOJ U YacTOTy KoseOaHHI.
3. OnpeziesiiTe MakCMMa/IbHY0 U MHUHUMAaJ/IbHYIO [UIMHBI 3BYKOBBIX BOJIH, BOCIIPUHMMAaeMbIX
yesioBeKOM. CKOpoCTh 3ByKa paBHa 340 M/c, rpaHAuHble yacToThl v; = 20 I'ty 1 v, = 20000 Iy,
4. Bo CKOJIbKO pa3 U3MEeHUTCS [JIMHa 3BYKOBOW BOJIHBI IIPY Nepexo/ie 3ByKa U3 BO3/lyxa B BOAY,
eC/I1 CKOPOCTh 3ByKa B Bozie 1460 m/c, a B Bo3ayxe 340 m/c?
5. PribonoB 3ameTus, uto 3a Bpemsi 10 c morsiaBok coBepiini Ha BonHax 20 konebGaHui, a
paccTosiHie MeXAy cocefHUMH rpebHsMM BoimH paBHO 1,2 M. KakoBa ckopoctb
pacrnpocTpaHeHust

BOJIH?
6. OnpefeniuTe yCKopeHHe CBOOOJHOTO mazieHus Ha JIyHe, eC/ii MassTHUKOBBIE Yachkl UYT Ha ee
TOBEPXHOCTU B 2,46 pasa MejjieHHee, ueM Ha 3emiie.
7. Bo CKOMbKO pa3 W3MEHUTCS uacToTa KoJjiebaHUM MareMaTHUeckKoro MasiTHUKa Tpu
yBeJIMYeHUH JIJIMHbI HUTU B 3 pa3a?
8. UenoBek, crosijuii Ha Gepery Mopsi, Orpe/ie/Ti/I, YTO PACCTOSIHUE MEX/Y C/IeAYIOIIUMU JPYT
3a apyrom rpebHsiMu paBHo 12 M. Kpome Toro, oH mozcuvTart, uto 3a 75 ¢ MUMO Hero IMpOILIO
16 BosiHOBBIX TpebHeit. OrnpeJesiuTe CKOPOCTb PACIIPOCTPaHeHusl BOJIH.



"

9. [Iea MaTreMaTH4eCKMX MasiTHUKA HAYMHAIOT KojebaTbcsi ofHOBpeMeHHO. Korza rmepBblid
MasiTHUK coBepir/a 20 MOMHbIX KoJsiebaHui, BTOpOW coBepLInI TOMbKO 10 MO/IHBIX KoaeOaHU.
KakoBa zyiiHa repBoro MasgTHUKa, eC/I4 [j/IMHa BTOPOro paBHa 4 M?

10. CkopocTh 3ByKa Oblsia BriepBble u3MepeHa (PpaHIly3cKuM yueHbIM bro Kanom Batuctom. ¥
OZJHOTO KOHIIa YyTYHHOW TPYOBI yJapsinyd B KOJIOKOJI, Y APYTOT0 KOHIIA Habmo/aTenb CIbIasn
[lBa 3ByKa: CHayaja OJMH, MpUILEeJIINKA 0 YYr'yHYy, a CIyCTsl HEKOTOpPOe BpeMsi BTOPOH - IO
BO37yxy. [nuHa TpyOb! 661 930 M, IPOMEXXYTOK BpEMEHH MEX/Y paclipoCTpaHeHHeM 3BYKOB
OKasascs paBHbIM 2,5 c. HaliiuTe 1o 3TUM JJaHHBIM CKOPOCTb 3BYyKa B uyryHe. CKOpOCTb 3ByKa B
BO3/lyXe NPpUHATL paBHOU 340 M/C.

PaspaTo4HbIN MaTepuan
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IlpakTHueckasi padora Ne28

Tema: N3yuenue rpa¢gukKa nepeMeHHOro ToOKa

1. Teopernueckasi 4acTb

Xop padoTsl

1.1. Ilenp, conepykariiasg TOJLKO aKTUBHOE COIIPOTHUBJICHUE

HEJIB: I/I3qu/ITb OCHOBHBI€ IMMOHATHUA U 3dKOHOMEDHOCTH IepeMEHHOI'O TOKd




1.1. Iens, cogep#aman TOOLKO AKTHEHOE COMPOTHEIEHHE

lToxamem pemenHe Ha NpHUMepe KapTouxn 4

1. Huranveckan (MAn Kpyrosaa) wgacrota

2n 2.3,14
Wy = ==, Wy =-——"— — 593 erex~1 = 520 con-l,
¢ T b OIS p a =

2. Amnantyamoe suauente wmanpamenns Uy = 40 a.
3. Heitcrayomee (nan sdgbexTuonoe) snavenie HanpameHHn
U, 40 e

7 1,41

4. Eecnn B Uenu TOALKO AKTHBHOE conpoTusaenne R = 8 ou, To!
ﬂ} a."nlﬂJIHT}fI.'.'IIDE IpavyeHe TOoKAa

= 28 4.

AP T WL
- T !
G) geiicreylowee suHaueHHe TOKA
! 5
I =%, =——=354ax35a
u hb
100 45
e — =3
o 0.0¢ 002 @:_
CER
-1
R=800m L=0,030z2n

5. Momnoers Toxa

P=!UCGS(|) = %ﬂcgsq)_

MockoabKY Ha akTHBHOM CONMpOTHBJASHHH TO
K no jase cosna -
HeHieM, To P pas HAeT ¢ Hanpst

¢=0, acosp=1.
Torga
P Ba.40 s
2

['padur nanpsukenns (pHCYHOK cBoeil KapTouKkH) YYEeHHK HOJKenH
MEPCACPTHTL B TETPAAb H HA HeM ke B YA0GHOM MaciuTabe n3o6pasuTb
SABHCHMOCTE H3MEHEHMS CHJIbI TOKa OT BpemeHH (puc. 4, a).

[Tosiesno npeanoxurs yuammmen nox stum rpapuKOM HauepTHTL
FPaK H3MEHEHHS MOUIHOCTH CO BpEMeHeM.

= 102 am.



1.2. Ilens, cogepikamad aKTHEHOE H HHIVETHEHOE CONPOTHEIEHHA

MPHOBEHHBIE sHAYSHHA MOWMHOCTH (p = wi) uepes Kamaywo 1/12 gacteb
nepuoaa (puc. 4, 6). Caenyer o6paTuTh BHHMAHKE yyalluXcs HA MOJO-
HHTENbHbIE SHAYEHHA MOUIHOCTH B MOGOH MOMEHT BPEMEHH.

[Tocne nayuenns peaxrnBHBIX COMPOTHBAEHNHA N 3akoHOMepuocTel
LAA  deneil, CcoOASpMAMX STH  CONPOTHBJEHNHA, peroMenayeTcs
BTODHYHO oOPaTHTECA K KapTOuKaM H NPOBECTH  CAMOCTONTE/NLHYIO
paGoTy, NPEANOHE YUAMHMCA CACAYIOUUe NsTh BONpPOCOB,

Aaa Tofl me waprodkn 4 uens COMCPMNT HE TOABKO AKTHBHOE
conpoTnBaenne K = 8 ox, W0 elle Il KATYWKY ¢ WHIYKTHBHOCTLIO L = 0,03 en.
6. a) HMuayxtusnoe conpoTupienne

Ry =wyl, By =523 cex™ - 0,03 et = 157 om = IG 04t;

) noauce conpoTHBAEHNE

Z == l/f-’?g +J'i'?_r_. Z=V1(8 om)® + (16 om)* = 18 om.

7. AMoauTyanoe suatcuie Toka
U, 40 a
"fll'= —n, fuz——ﬁE,Ea.
18 om

8. Kozpnunenr sommnocri u yrona ciieura ¢az

Ry B on o
= =2 - 4 =~ .
coOs@ = =2, cosg T mﬁ.ﬂ, 4, ¢ =~ 64

9. Cpeanas. aKTHBIAN MOULHOCTG

P=Icosgp, P= 2'25'423'0'“ = 20 aa,

JenareibHO HAYEPTHTL HA OJIHOM HepTexe rpapuKu HanpsaxeHna
H TOKa AnA fanuol kaproukn (puc. 5, a). Hamepas no rpadukam mruo-
BEHHBIE 3HAMCUHA TOKA M HailpAMElHs ¥ NepeMHoMas HX, NoAy4aloT
MrHOBEHHEE 3nauenus mownocti, [lpn noerpoenun rpaduka Moiio-
CTH MOMKHO BHAETL NOSBJICHIE OTPHIATENBHLIX 3IHAYEHHI MOWHOCTH

10. Oas nosyuenns pesonanca B lens, COAEPKAWMYIO KATYMIKY HHAYKTHB-
HoctH L = 0,03 ex u akTupuOe conpoTHBAeHNe R = 8 oM, HAA0 BKJAIOYHTL No-
ciaeloBaTeIbHO KONACHCATOp 3JIeKTPOeMKoCThio C,
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Puc, 4. Yepresst o Terpaan yuwemnka. Fpadurns a) Hanpaze-
HHA 0 TOK3; 6) MOUWHOCTH B LEMI C AKTHEMLEM COn POTHEACHEEM.
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Puc, b, Hepremn v rerpaan yaeuuxa. Cpagukn: a) nanpmyenun o TOKIS
0) MOWHOCTH, HOrAA B Lelnl AKTHDHOC 3 HiAYKTHBHOS COnpoTioaeiiia.

Ee paccantepaem no opuyae Tosmcona T = 2n 7 LC, orkyia

T2 e (0,012 cex)® e= 12 . [0=% b = 120 sweeh.

= aniL " 1.3,14° - 0,03 on

11. Amnantyanoe apadenie HAnpPpRxenina na KaxioMm peanTibHos conpoa-
TABJEHHH NPpH pe3onance

Iye=5 a R; =16 ou, Uur' = SRy, unf.- =5 a -+ 16 o == 80 &

2. TlpaxraH4eckas 9acThb

- [IpY IIPaBUJIbHOM BBITTO/THEHUH KOHTDPOJIBHBIX BGAHHHﬁ;

3ananne:

Bonpocul ik kaprounxam Il cepumn —
Fpachuitd HaNPMHEeHHN NepeMeHHOro ToKa

1. KakoBpa uMKIHYECKas YACTOTA TOKAa?

2. OnpesesnTe aMIIHTYAHOS 3HAYCHHE HANPAMEHHA,

3. Briuucaure neificTBylonee sHaUYEHHE HANPAHECHHIA.

4. BoaucanTe: a) amMnauTyiaHoe U 6) AeficTByoUlee SHAYEHHS ToOKa
MpH BEJAICYSHHHE B IENb TOMBKO aKTHBHOMO COMpoTHBIEHHA K, yKasaH-
Horo B Kaprouke. Ilepeueprure nannuslii rpaduk MsMeHEeHHA HanpAKe-
HHA CO BpPeMeneM H Ha TOM ke depTrexe Haobpasure rpadHuecKyio 3apH-
CHMOCTB CHJIBEI TOKA OT BpeMeHnH, BeEOpan noaxoaauunii macmurab.

5. Kakopa Gyner cpelHsif MOMHOCTL TOKA B STOM Cayyaer

6. BrlunchiTe peakTHBHOE H MNOJHOE COMpPOTHBAEHHEe, ecld B lellb
OyOoYyT BKJIOUEHEl MOCJENOBATENBHO AKTHBHOE CONPOTHBJAeHHe R u Ka-
TYLIKA € MHIYKTHBHOCTBLIO L.

7. BrpluucnuTe aMniUTYIHOE SHaUueHHEe TOKa B STOH 1LlenwM.

8. Karon oxamerca wosdiuueHT MOIMHOCTH H YroJ cABHra ¢ashbs
TOKA OTHOCHTENILHO HAaNpsMKeHHa?

HauepTuTe rpadHyn HaMeleHHa HANPsIKEHNS H TOKA CO BpeMeHeM
Ha OAHOM 4YepTexe, BeOpap yaolOHBIH MaciuTab.

9. Bolune/nTe CpesHion MOUWHOCTE A STOro cayqas.

10. Kakoil eMKOCTH KOHAEHCATOD CJAENLYeT BKJAIOYHTE MOCJAENOBA-
TENLHO B JAAHHYIO Lelb, YTo0bl [MOJYYHTE PEe30HAHCHOE YBeJHUYeHHEe
TOKAar

11. Kakoe aMnanuTyiHoe Hanps:eHHe BO3HUKHET B 9TOA IHenH Ha
HHAYKTHBHOM H €MKOCTHOM CONPOTHBJ/IEHHAX?

Kpurepan onenu:
Onerka «5» cTagHTCH:
- IIpH BEIIOIHEHHH Pac4eTHON 9acTH paDOTEL B COOTBETCTEHH C HCXOJHEIME JaHHEIMH H 083 0mHDO0K,



- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe U yKa3aHbl I[IO/yYeHHble Ppe3y/bTaThl; JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (ecd OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJibl WU
ripaBu/a.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHUW UM HETIOJIHOM, HO
B 11€JIOM BEPHOM BBIBO/I€.

OneHka «3» CTaBUTCSA:

- MIPY HETOYHBIX pacueTax;

- npu QopmanbHOM BbIBoJe  0Oe3 yKa3aHHS W3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJINUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolreld TpeboBaHUsIM paboTe;

- IPY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCS:

-1IpYU HEBBITIO/THEHUM BBIBO/IA U OTCYTCTBUM YaCTU PacyeToB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBUS CXeM, TPAMKOB 1 YaCTH PaCUeTOB,;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbBIX BBILLIE.

3ajiaHust o0 BapyaHTaM ( BbIJaeTcsi UHUBUYaabHO)

u, § fE H,.Ilﬁ : . Jj
107 1004t
ELEET ELEER] T ’
- i N I, u\l ki | H.\
I i 5 1 .l"f: ' L od ".'| a-e; }I DLH ‘f_-_
T 1 L. £ ; pre
! = i | LY
E {I' 'I § X ;!I' [] I
Sl A [ 11 1 |
] 1 I i [ |
a0 LY I f EEEEEA T
R=200m =010 R2400m L =0,202m
ulé ulbd 7.
fﬁ'& 1 T TT1 T oF: 100 i EEEELEEEEEEEE
Y . |.n r T 1
i) 7L i 2]
i'IIr 1‘1 IR Tl J : A h NEEEV.AY £l &
o o i 8 ] f! A, il cex
\ b \CAH e A NV
LY
xuli Ii o )W | I
& | [ | [ 100k I 111
Re&lom L= 0,020 2m Reflom =0,01020




&=
-

u ks b & 4
AN AN ] FHHH
o4 AMEE] @t | g Lo =
EEREY pe NN LY m AN
I wal EEEERN b L LTIV [
R=500r & =0,05024 ReB0or L003020
6ol |4 81
e | R
=Ll ! =
SRR il LV
! aj‘? (’- o \ B ﬂllﬁ_ W i’L
N ; ] - _'_, v
N / ‘
NS | - 7 |
o 20,50 20 R=200n oL=0,050 20
i S 8 5| |u}e a;
x = "o INNEEEERES
g EanaE Eran ‘_E:_r'F" T
3 N b 1 | ldP:_” i
e e S L HEN] 1 | 2 A cex
2 T ] T T L D
§ EmEEEEEEE b HHHHH T
: L . w Re{Zon o 20,04024
I
10 .
u, 8 z
2y TN T
0T e AT -
EEARANEEEE ANNEEELSEEN
il 5 &
o \_ EEEENEY.D7] EEdGar
B EREF 1N
NI _‘_t;/ll'
R N = ]
R ion L0 0an J

ITpakTHueckasi padora Ne29

Tema: Vi3yueHue npuHiuna pa6ors! Tpanchopmaropa

Ilens: Hayunthcsa noadupars TpaHChOpMaTOphI 0 MX 0CHOBHBIM XapaKTePUCTHKAM.

Xop padoTsl
1.TeopeTuueckuii MaTepHasl

Ycmpoucmeo u npuHyun pabomn;
" “mpaHcgopmamopad

TpaHchopmamop cocmoum u3 ds8yx OCHOBHbIX Yacmeii:
Maz2HUMonpoBoda (cepdevyHukal u obmomok. fAna ymeHbUEHUA
nomepb oM 8UXPEBLIX MOKOB8, BO3ZHUKAIOWUX, [pU
nepemMazHuUYUBAHUU, cepdeyHUKU cobupaiom U3 omOenbHbIX
monkux (0,3-0,5 mm) naacmur cneyuanbHoii
mpaHcghopmamopHoil cmanu. 3ma cmane xapa%@m
y3Koli nemnaeli 2zucmepesuca u bonswum 3neKmpud;
conpomuenernuem. [na ymeHbWeHUA nomepsb OM eUXPEBbIX
MoKo8 naacmuHbel usoaupyiom 8pyz om Opy2a Aymem noxkpsimus
UX U30AUPYIOWUMU NAGHKAMU.

Mpocmeiiwuii 00Hoga3HbIT mpaHchopMamop cocmoum u3

cmanvbHO20 cepdeyHuKa u 0eyx obmo) BUYAGT™=
emopuyHoil. Ecau k nepsuyHoliGbN parchopmamopa
nodsecmu nepeMeHHoe Hall €HUe, mo 8 Hell noAsumcAa

PROMOpPEIil MoK, KomopbIl coz0acm 8 cepdeyHuKe nepemerHblil
Ma2HUMHGIU MOMOK .



Buapl TpancopmaTopoB

“ ABTOpTpaHcdopmaTopbl

“ OpHodbasHble TpaHcopmaTopsl

© TpexdasHbie TpaHcopmaTopbl

“ UameputenbHble TpaHcopMaTopbl

Puc. 34. Cxema TpaHcdopMatopa

Pesrcumot padbomot
mpancgopmamopa
“ Pexum xoocmozo xoda:
Z,=,U,=0.
“ Pexxum Kopomko20 3aMbiKaHUS:
Z,=0,U,=0.

“ Pexum Harpysku.
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Puc. 6.3 Cxema ogHodasHoro
AeyxodmaToMHOD TpakchopMaTopa

Ko>sddbuumnmenT TtpancdopMmarLimu

U,/U, =N,/N,=K

K>1TpaHcdopMaToOp ITOHMH>KAFO TITHET
K<1TpaHcdopMaTOp MOBBILLIAFO IITHI
KILA rTpamncdhopmMaropa

l
FHZ[=(U2 L,/U,1,)100%

lNpuHyun CeucmaBuUsi

NeiicTtBue TpaHccopmMmaTopa ocHOBaHO Ha T
AB/IEHUWN I/IEKTPOMATHUTHOWM MHAOY KUMKW, [pn
NPOXOXXAOEeHWW NepeMeHHOro ToKa no nepBuYyHoOn
0B6MOTKE B »Kesfie3HOM cepaeyvHnKe rnosassaeTcs

nepemMmeHHbIM MarHUWTHbINA NOTOK, KOTOPbIA
BO30OW>KOaeT 3MeKTPOABUKYLLLYH CUITyY MHOYKLA
B KaXoih obMOoTKe. DTO o3HaA4YaeT, uTo,
NoBbilLAasi C NOMOLWbIO TpaHcchopmMmaTopa
HarnpsbKkeHWe B HECKOJ/IbKO pa3, Mbl BO CTO/1bKO
e pas3 yMeHblLlaem cusly TokKa, 1 Hao6opoT.




OTBETbLTE Ha cneayrowimne Borpochl:

2.IIpakTHUecKasl 4acThb.
IIpouuTaiiTe TEKCT, paccuuTaiiTe OCHOBHbIE XapaKTePUCTUKM JaHHOT0 TpaHcdopmaTopa
Y 3aT0/THUTE Ta0/IHIy:

. TexHndeckne garHHble MCCASAYEMOTD TPaHCohopMaTopa (cnpasoYHBIe) -'

HoMuHanbHOEe HENPAXKEeHWE NUMTaHus U1H 220 B
YHactota nMTaAwnuwero HanpaxXeHus E | 50 My
HOMUHANLHBIE TOK NEPBUYHOE O6GHMOTKU I,H 0.8 A

I HOMWHANLHEI TOK BTOPUUHOM 06MOTKM Loy [ A

Yucno EMTKOE NEPBUYHONR DGHMOTKHM " | 1027

I Yucno BUTKOB BTOPHYHOH OGMOTKH Wz 130
HanpaxeHve x0NocToro xon0a Ha BETOPHYHOR 06HMOTKE Uz:-:x 23.8 B
I HanpsxeHue KOpoTKOro 2aMuKaHMuA 1| K5 125 *%

I TexkywHii Tun TpaHchopHaTtopa: TC-31-1

OCHOBHbI€e XapaKTepucTUKn TpaHcdopmatopa.

Koacpduuyment HomunHanbHana | KMAa, | HanpsbkeHne Ha Tok Ha
TpaHccopmayun,K | MowHoCTb,BT % | BTOPUYHOIA BTOpU4HOU
06MoTKe,B o6MoTKe,A

OcHOBHbIE XapaKTepUCTHKU TpaHcopmaropa. Kak mnpaBuwibHO BbIOpaTh, MoA0OpaTh
TpaHcdopmarop.

Boripoc:: 4To Hy’>KHO 3HaTh U YUUTHIBATh ITPU BEIOOPE CUIOBOTO TpaHChopmaTopa?



: CunoBble TpaHC(OPMATOPHI SIBISIOTCS 1€KTPUUYECKMMH yCTPOUCTBAMU
(9/1eKTpUUeCKUMH  MallliHaMHK), KOTOpble TPaHC()OPMUPYIOT 37€KTPUUECKYH) SHEPruio
MOCpe/iCTBAM  5/IEKTPOMarHUTHOTO  T0Ji1  (IIPOMEXXYTOUHOW  Cpefibl,  rajbBaHUYeCKH
pa3Bs3bIBAIOLMIA TpaHChopMaTopHble 00MOTKH). Kak rpaBuio TpaHchopmMaTopbl IPUMEHSTIOTCS
JUIsl TIOHW)KeHUsT ceTeBoro HarpsbkeHus (220, 380 BoJsbT) 0 HY>KHOU 6osiee HU3KOW BeJTMUMHBIL.
OHU SBJSIFOTCS TJIaBHBIMM (DYHKL[MOHAJIBHBIMK 37€MEHTaMHU Pa3/MYHbIX OJIOKOB THTAHUS
(TpanchopmaTopHbIX). IpaBuibHBINA BEIOOP TpaHChOpMaTOpa [i/Isi CBOEr0 MCTOYHMKA MUATaHUS
CBOJMUTCS K MakKCHMMa/JbHOMY KO3((UIMeHTy I10/1e3HOr0 [eMCTBUSl NIPY MUHUMAa/bHBIX CBOUX
pa3Mepax M 3HepronoTepsx.

CylecTByeT MHOTO THIOB CHJIOBBIX TpPaHC(HOPMATOPOB, KOTOpbIe pa3/MyalOTCsd Kak I10
5/IEKTPUYECKUM XapaKTepuCTHKaM, TaK U 10 ApYruM (pa3Mepsl, MaTepuyai, ¢popma U T.74.). Cpeau
BCeX MMEILUXCsl XapaKTepUCTUK TpaHcopmaropa Haubosiee Ba)KHBIMHU W 3HAUMMBIMHU (C
NIPaKTUYeCKON TOUKU 3peHHs1) SIBJISIFOTCS TaKue Kak — MOIHOCTb, HalpsDKeHUe, TOK, pa3Mepsbl.
B oToii TemMe s paccMOTPIO MMeHHO TpaHCPOpPMaTopbl HeOOJIBIION MOIIHOCTH, KOTOphIe
CTaBATCS B OOBIUHBIE MCTOYHWKU TUTAHUS PA3/IMYHOM 3/eKTPOTeXHUKU. Eciu roBoputh 0
TpaHchopmaTopax, KoTopble paboTaroT Ha 3/IeKTPUUYECKUX TOJCTAHLUSAX (O0/bIION MOILIHOCTH),
TO ZIJI1 HUX CYLeCTByeT MHOI'O HIOAHCOB, KOTOPbIMU 3aHUMAlOTCSl KOHKPEeTHbIe CreldaaiCThl B
3TO# 06/1acTH.

Urtak, naBaiiTe Gosiee MOAPOOHO PacCMOTPUM OCHOBHBIE XapaKTePHUCTHMKH TpaHcdopmaropa,
KOTODBIIM HY>KHO BBIOpaTh /17151 6/10Ka MUTaHUsl COOTBETCTBYOIIel MolHocTU. K rpumMepy, y Hac
BO3HHWK/IAa HeoOXOJUMOCTh coOpaThb J/1abopaTopHBId OJIOK TMUTAHWS, WMEIOIIWA TUIaBHYHO
PeryJsiLiviO MOCTOSTHHOTO BBIXO/IHOTO HaTPsDKEeHUSI.

Hernoxo Obiio ObI ecM TakOW WCTOUHHK THMTaHWS ObUT pPAacCUMTaH Ha MaKCHMasbHOe
BBIXO/[HOe HaripsbkeHue B 25 BOJIBT U cuiay Toka 10 amrep. 3Hasi TOK U HarpsbKeHHe MOKHO
BBIUYMC/IUTH MOLJHOCTS. [I11 3TOro Mbl IepeMHO>KaeM BoJIbThl Ha aMmriepsl (U*I) u nosyuaem 250
BarT. He muiiiHuM OyeT A06aBUTEL HEOOBILION 3arac 1o MOI[HOCTH (TycTh 3T0 Oyzet 50 BaTT).
B wurore, g Hawmero sabopaTopHoro 0/i0Ka TMWTAHUSI HY)KEH CHJIOBOM TIOHVIKAFOLLUM
TpaHc@opmaTop MouHocTeo 300 BaTT.

[TutaTh MBI OyzeT 3TOT O/IOK MUTaHUS OT OObIUHON ceTH 220 BOJIBT.
3HauuT, nepBUYyHasi oOMoTKa TpaHcdopmaropa Ao/pkHa OBITH paccuMTaHa MMEHHO Ha 3TO
HarpspkeHre. Ha BTOpUYHOM 0OMOTKe /I0/DKHO BBIXOJUTH 25 BOJIBT (XOTS €C/TH YK OBITh COBCEM
TOUHBIM, TO Aa)ke rae-To 22 BosibTa). [Touemy Tak, 22 BosbTa BMecTo 257? JIt0060ii 610K MUTaHuUs



COZIep)KUT B ce0e BHIMPSIMUTE/TBHBIN JUOIHBIA MOCT ¥ (PUIBTPYIOIIMI KOH/I€HCATOP /IeKTPOJINT,
KOTODbIe TMO/IK/IF0YAl0TCsl K BbIXO/IHOM 00MOTKe TpaHchopmaTopa. Tak BOT, Cyll[eCTByeT Takoi
3¢deKT — mnepeMeHHOe HampshkeHWe YBeIMUMBAeTCs NPHMEepPHO TMpOLeHTOB Ha 18 mocie
BBIMPSIMUTENIBHOTO MOCTa C GWIBTPYIOIIUM KOHJeHcaTopoM. M uToObl TOMYYUTH CBOM
TIOCTOSIHHBIE 25 BOJIBT, HY)KHBI [je-TO 22 BOJIbTa IIePeMeHHOr'0 HalpsKeHUs.

Ho 3T0 He MpUHLUITKANIBLHO Ba)KHO. Be/b /iuIlIHee HarpsbkeHHe MOYKHO yOpaTh eCc/ii 0TMOTAaTh
oripefie/ieHHOe KOJIMUeCTBO BUTKOB BTOPUYHOM OOMOTKU. JIMOO >Ke HW3/MIIeK MOCTOSTHHOTO
HarpsDKeHHsI MO)KHO Cpe3aTh 3a CUeT CaMOl 3/IeKTPOHHOM CXeMbl CTabu/inM3aTopa HarpsyKeHUs
(3TO CmenaeT cxema Halllero peryJsiTopa HampsbkeHWs, 4Tto Oyjer cTosTh Ha JlabopaTopHOM
6/0ke nuranus). To ecTb, /MO0 BbI M3HAUAJILHO YYWUTHIBaeTe eCTeCTBEHHOEe YBe/MueHue
HafnpsbkeHHs1 Ha 5TW 18% u mokynaere TpaHchOpMaTop C YyThb MEHBLIMM BbIXOJHBIM
HarpsbkeHreM, MO0 n30aBsisieTeCh OT JIMIIHEro 3a CUeT OTMOTKU WM Cpe3aHusi 3JIeKTPOHHOMN
cxeMoil. XOTsi MO)KHO OCTaBUTh M KaK €CTh, TIOyUYMB B UTOTe OJIOK MUTAHHS C BBIXOAHBIM
HarpsbkeHueM OKoJ10 28,5 BOJIBT.

Wtak, uTO KacaeTcs Hallell TeMbl IO OCHOBHBIM XapaKTepUCTHKaM TpaHcdopmaropa U
TIpaBUILHOMY ero BbIOOpY. C MOIL{HOCTBIO, HarpsbKeHHeM U TOKOM MBI OTpeJesiuinck. [la, eie
Ha CYeT TOKa — eC/Id Bbl OyjeTe TOKymnaTh TpaHCOPMAToOp, TO TPOCTO CMOTPHUTE HA €ro
BBIXO/JHOM MaKCHMaJIbHbIA TOK. A eC/iv Bbl BbIOMpaeTe W3 UMEIOIIUXCS B Ha/IMUMK (He 3Hast ero
BBIXO/THOW TOK), TO CMOTPUTE Ha AWaMeTp BbIXOHOUW MeqHOW 00MOTKM. CHauasia ee 3aMepsieTe,
a TIOTOM B UWHTepHeTe WIIUTe Tab/UIy 3aBUCUMOCTH CH/IbI TOKAa BBIXOAHBIX OOMOTOK
TpaHchopMaTopa OT AiuaMeTpa MPoBoZa 3TUX 00MoTOK. K mipumepy, A/is Hailero 1abopaTopHOTO
0/10Ka MUTaHUS C BBIXOJHBIM TOKOM B 10 amriep Hy>keH MeJHbIM MPOBO/, (BLIXOAHONW 0OMOTKH)
[¥iaMeTpoM OKOJI0 2,3 MM.

Kpome »s1eKTpUuUecKWX XapaKTePUCTHK TakKXe HMeIoT
3HaueHusi U pa3Mepbl CWIOBOr0 TpaHcdopmaropa. OHM 3aBUCAT He TOJBKO OT MOIIHOCTU
TpaHcgopmaTopa, a elle ¥ oT Tuna ¢opMbl. ECTb OCHOBHBIE TPU TUIA TPaHC(HOPMATOPOB (110
dopme) — kpyrabiid, IT - obpa3nbii, III - obpasHeii. Ha mepBoM MecTe MO KOMIAKTHOCTU
HaxoAUTCs TpaHCGOopMaTop KPYr/aok (OpMbl, HO OH CTOUT I0POXKe U MOTaTh €ro C/I0XKHee (ecu
caMOMy, He uMesl CIeLMaJbHOr0 HaMOTOYHOrO CTaHka). Ha BTOpoMm MecTe MO KOMIIaKTHOCTH
crout TpaHchopmatop I1 - obpasHoii popmel. Hy, 1 Ha TpeTbeM MecTe TpaHcdopmaropsl LI -
obpa3Hoit hopMBI.

s N

P.S. B utore, mpexxge ueM BbIOMpaTh (HaXOAWTh) CHIOBOW TpaHC(OpMAaTop CHavaaa YeTKO
OTIpe/Ie/IUTeCh C er0 BBIXOJHBIM HampsDkKeHWeM W TOKOM. [lepeMHOKbTe MX U Bbl TOJIyuuTe
MOIIIHOCTh TpaHchopmaropa (He 3a0yAbTe HeMHOTo [00aBUTH 3amaca). A T1pu BbIOOpe
KOHKpeTHOW (opmbl myuiie O6path Kpyribie u I1 - oOpasHble, Tak KaKk OHH HMeEIOT Oojee
KOMIIaKTHbIe pa3Mepbl. XOTs €C/I 3TO JJisl BaC He MPHUHIUITHAIBLHO BaXKHO, TO Gepute XOTs Obl
MPOCTO TIPWIMYHOTO BHAA (0e3 BUJUMBIX MeXaHWUeCKHUX TIOBPeXIEeHWH, Dp)KaBUMHBI Ha
MarHuTONpPOBO/E, He CUJIbHO CTapbId U T.[.).



BriBoz:

KpuTtepum oueHku:

OneHkKa «5» CTaBUTCSA:

- TIPU BBITIOJTHEHWU PAacUeTHON uacTH paboThl B COOTBETCTBUM C WUCXOAHBIMU JaHHBIMU U 0e3
OLIMOO0K;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/laHUMH;

- TIPU Ha/IMYUM BLIBOJIa B KOTOPOM TIPUCYTCTBYeT OTBET Ha TOCTaBJeHHYIO 1ieJib B JaHHOMU
paboTe ¥ yKas3aHbl IIO/Iy4eHHbIE pe3y/bTaThl, JO/DKHBI OBITh 0003HAUeHBl OCHOBHBIE
3aKOHOMEPHOCTU (ec/ii OHU HWCC/e/I0OBaiCh); TIePeurc/ieHbl UCIO/b3yeMble (OpPMYJ/Ibl WU
ripaBu/a.

OueHKa «4» CTaBUTCS: TIPU HETIOJIHOM BBITIO/IHEHUY KOHTPOJIbHBIX 3a/JaHWi WK HeTOJTHOM, HO
B 11€JIOM BEPHOM BBIBO/I€.

OneHka «3» CTaBUTCSA:

- IPY HETOYHBIX pacueTax;

- npu QopmanbHOM BbIBOJe ~ 0e3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEPHOCTeH, TpaBWI U
TO/TyYeHHbIX 3HauUeHW NCKOMOM BeJIMUMHbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/IaHWH, TIPY TIOJTHOCTBIO OTBeuarolnel TpeboBaHUsSIM paboTe;

- IPY OTCYTCTBUM BBIBO/IA.

OneHKa «2» CTaBUTCA:

-TIpYU HEBBITIO/THEHUH BBIBO/IA U OTCYTCTBUM YaCTU pacyeToB;

-TIpY OTCYTCTBUU PacueTHOU YacTu;

-1py Hebpe>KHOM 0(hOPMJIEHHH M OTCYTCTBHS CXeM, TpaHKOB 1 YaCTH PacueToB;

-TIpY HEBBITIOTHEHHBIX HECKOJIbKUX MTYHKTOB YKa3aHHBIX BHIIIIE.

Ncrnonb3yemele UCTOYHUKU: OnektpoXo0b66u B
mMupesiekTpuuecTsa.http://electrohobby.ru/index.php.

JomnoyHUTeIbHOE 3aaHue:

3akoH OMma /A 1enied nepeMeHHOro ToKa. MomnjHocTh ToKa. Tpancdopmaropsl

3apanue #1

Bonpoc:

B pernp mepemMeHHOro TOKa BK/IHOYEHa KaTyllka C MHAYKTUBHOCTBIO 0,05 ['H m pesucrop c
conpotuBienreM 20 OM. HalijuTe mMakCHMa/ibHYyI0 CAJy TOKa B Liemud (B A C TOUHOCTBIO [0
Lje/bIX), eC/IM aMIUIMTYyJHOe HarpsbkeHue paBHO 220 B. Yacrora nmepeMeHHOro toka paBHa 50
I'o.

3anuwiume yucno:

3apanue #2
Bonpoc:

IIpu ¢a3zoBoM caure 45° MOIIHOCTH B 1iefyd TepeMeHHoro Toka paBHa 100 Bt. Ecum
aMIUIMTYJTHOEe 3HaueHHe CUJIbl TOKa paBHO 7 A, TO KaKOBO [IeCTBYHOIIlee 3HaUeHVe HarpsHKeHUs
(B A € TOYHOCTBIO JI0 1IeJIbIX)?

3anuwiume 4ucno:

3apanue #3
Bonpoc:

HampsbkeHue, roziapaemMoe Ha TepBHUHYI0 00MOTKY TpaHchopmaropa, paBHo 50 B. ITepBuuHas
obmoTka cozep>kut 500 BUTKOB, a BropuuHast - 2000. Haiigute HanpsbkeHue (B B) Ha 3akuMax
BTOPUYHOM 0OMOTKeE TIpH X0JI0CTOM X0/e TpaHchopMaropa.



3anuwiume uucno:

3ajanue #4
Bonpoc:

B penb nmepemeHHOro Toka BK/IKOUYEHa KaTyllKa C UHAYKTUBHOCTBHO 10 MI'H U KOHZeHCcaTopoM
30 H®. AKTHMBHOe CONPOTHBIIEHHE, CO3/jaBaeMOe KaTyIIKOW M KOHJeHCaTopoM paBHO 15 Owm.
Hatigute pa3sHOCTb (a3 Mex/y TOKOM W HampsbkeHUeM (B rpajlycax ¢ TOYHOCTBIO /10 J1eCSATHIX).
UYacroTa repeMeHHOro Toka pasHa 1 kI'L.

3anuwume 4ucno:

3apanue #5
Bonpoc:

HanpspkeHre Ha IepBUYHOM 0OMOTKe TpaHCopMaTopa cocTaBiisieT 5 KB, a Ha BTopuuHO# - 380
B. Tpancdopmartop paboraeT noj Harpy3kou 24 Owm, U MPU 3TOM TOK BO BTOPUUHOM 0OMOTKe
coctapnsieT 5 A. HaiiguTte Ko duiiieHT TpaHCchopMarLiiu.

3anuwume 4ucno:

3apanue #6
Bonpoc:

Kosdduiment Tpanchopmariyiy paBeH 2. K KakoMy THIy OTHOCUTCS laHHbIN TpaHC(opmaTop?

Bbibepume o0uH u3 3 eapuaHmos omeema:

1) K noHmwxaromiemy

2) U3 3HaueHust Ko3pduieHTa TpaHcHopmaliviy Heslb3si OTpe/ie/IuTh TUIl TpaHCc(opmaTopa
3) K noseiatoniemMy

3aganue #7
Bonpoc:

Haligute amrnuryfHoe 3HaueHWe HamnpsbkeHdWs (B B C TOUHOCTBIO [0 LiefibIX) B Lienu
TepeMeHHOr0 TOKa C KOHZeHCaTOpoM éMKOCThIO 20 MK® u pesuctopoM 100 OM. AMIUIATYAHBIN
TOK paBeH 2,5 A, a yacTtoTa rnepemMeHHOro Toka pasHa 60 I'.

3anuwiume uucno:

3aganue #8
Bonpoc:

KII[ tpanchopmaTopa paBeH 95%. Halizite cooTHOILIeHHe TOKOB (TOKa BO BTOPUYHOM 0OMOTKe
K TOKY B TIepBUUHOI 0OMOTKE) Ha XOJIOCTOM XOZy.

3anuwume 4ucno:

3apanue #9
Bonpoc:

AMIUIMTYHBINA TOK B L|eNY NTepeMeHHOro Toka coctassieT 10 A. Haliure akTUBHYO MOLIJHOCTb
Ha pe3ucTope c conpoTubieHreM 20 Om (B BT).

3anuwiume uucno:

3aganue #10



Bonpoc:
B uernu 6e3 akTUBHOIO COTIPOTHUBJ/IEHUS [eMCTBYIOIllee 3HaueHWsl CW/IbI TOKa paBHO 5 A, a
JeficTByO1Llee 3HaUeHUe HarnpsbkeHus - 200 B. Haiiaurte cpejHIOI0 MOIIHOCTG Lienu (B BT).

3anuwiume 4ucno:

OT1BeThI:
1) (1 6.): BepHbiit oTBeT: 9.;
2) (1 6.): BepHsiit oTBeT: 29.;
3) (1 6.): BepHsiii otBet: 200.;
4) (1 6.): BepHnsbiii otBeT: 0,2.;
5) (1 6.): Bepnyiit otBet: 10.;
6) (1 6.) Bepabie oTBeTHI: 1;
7) (1 6.): BepHbiii oTBeT: 415.;
8) (1 6.): Bepnsiii otBeT: 19.;
9) (1 6.): Bepwnbrii oteT: 2000.;
10) (1 6.): Bepnsiii otBeT: 0.;
IIpakTnueckas padora Ne30
Tema: Pacuer padoThbl M MOILIHOCTH MEPEeMEHHOT0 YIeKTPHUYECKOr0 TOKa
Ilesnb: 3aKpenuTh HaBBIKU pacueTa paboThl ¥ MOIIHOCTH TIepeMEeHHOT0 7IeKTPUUeCcKOro ToKa

Xoj padoThI

PABOTA U MOLUHOCTD MEPEMEHHOIO TOKA

Ha kaproukax 111 cepun nsobpaxcena [pHOLHIHaNbHAsA cXeMa Ipo-
BOLKH MEPEMEHHOrO FOPOACKOro TOKA /ISl NHTANNS JIaMIl, HArpeBaTes
W 3JIEKTPONBHTATE/sT KOMJIEKTOPHOTO THNA (pHc, 6).

Ha ycnoBHomM m3o6paikenun cuerunka JIEKTPO3HEPIrHH HaMHCaHO
HaganbHOE nokasanue. [lorpeGasiemasn MOULITOCTL JaMn | narpeBareseil
noamucanel Noa HUMH. /151 9JIeKTPOABHTaATEAn YyKA3allbI CHJIa TOKA M
Koa(ppunHenT momuoctTH. Bpema ropenuns B teuenue CYTOK JaHo s
KaxKJIoro norpedturenss sHepruu.

Marepuan, ceuenie npoBoiOB, MNOABOASILHX TOK OT Tpauchopma-
TOPa IO CHETUYNKA, a Takxke paccrosinve AL mexiny numMu ykasanol B
KapTo4YKax.

QQOHQﬁCTByEOU.Lee Hanpsizk€HHe Ha BXOJe CUETUHKA rnoJararhb PaBHbLIM
8.

nOKa}HEM peujenneua npnuepel(np'rouicu
1. MowsHocTs gBHrartensn

Py=1WUcos®p, Pr=2a-.220a:08 =352 sm r 0,35 rxam.

2. O6masn MOWHOCTE BCeX moTpebuTesaecii

7



4, Conporusjenye NOABOASIMUX [POBONOB
- pl 2,8.1078 om - m - 100 m

= — = = 1,12 on = 1,1 on.
S R 2,5 1076 2

5. IToTepa HanpsiKenud B OpPOBOAAX MpH onuospemennoii pabore BCex
norpebuTenei, Kpome LBHTAaTEN,
— [R:
Ugp= 1,12 om- 3,822 = 4,298 = 4,3 8.

6. JomycTtumas nmepﬂ HAMpSKeHHs B [POBOJAX COCTABJAET 2254:0,02 =
= 4,56, T. €. B JaHHOM CJIyuae oHa Gosbuie JefiCTBHTENbHOI NOTEpH HaMpsHKenld.

7. Pacxol SHEPrHH B CYTKH

Eq = 352 em-10 ¢ - 700 6m+4 ¢ + 100 ¢m-6 « + 40 em- 104 =
= 7320 em-u = 7,3 k8m-4.

Pacxoa sHeprui B MeCsill
E, = 7,32 xam 30 = 219,6 xem-u = 220 xkem-u.

8. Tlokasanue CYETYHKA yepe3 Mecsl
0472 kem-u + 219 xem-¢ = 0691 xem-u.

9, CrouMoCTb 3HEpPrHH 33 Mecsl,

4 kon/(ksm-u)-219 xgm-u = 876 xon = 8,76 pyo.

IIpakTH4Yeckas yacTb.

ITpounTaiiTe 3afaHue. BoinmosiHUTe 3aaHKe JJ/IA CBOEr0 BApUAHTA KAPTOUKH M0 00pa3uy
(cM. TeopeTHUecKas 4acTb)

Pabora n MOLHOCTL NEPEMEHHKOrO TOKA

1. Hanpsxenue B cetu 220 8. KakoBa MOiHOCTE ABHTaTENA?

2. KakoBa ofas MOIHOCTE BCEX MOTpeGHTeNell 3/eKTPOSHEPruu?

3. Bruuncsurte neficTByioliee sHayeHHEe CHJB TOKA NpH ONHOBPEMEH-
HOH paboTte Bcex nmoTpeduTenell, KpoMe 3JeKTPONBHIaATE s,

4, Brolunesurte CONnpoTHB/IEHHE MOABOASIINX K CYETUHKY MPOBOAOB.
Hx martepuasn, ceueHne a paccrosiHue ot TpaHcopmMaropa A0 CUETUHKA
yKa3aHel B KapTOYKax.

5. Kakoe makcumalbHOE NajieHHe HanpsiKeHHs NOJy4YuTCs B Mof-
BOAAIIMX MPOBOAAX NPH OIHOBPEMEHHOI pa60Te BCEX MNoTpedurenei,
KpoMe nBurarensi?

6. JonycTUMO 1M TaKO€ MaJiecHHe HaNpsi:KeHWUs B STHX MPOBOAAX?P
[lo HopMam oTeps HanpsixKEeHH B POBOAAX He N0/KHA npesmartb 2%.
Hamnps:xenue Ha Beixoae tpaHcdopmaropa pasHo 225 g. Kakoro ceue-
HUA CleNyeT MOCTaBHTb MPOBOJAA, 4TOOH MaJeHHE HANPANKEHHA B HUX
HE NpeBHIAN0 HOPMEL NPW pasfesibHOH paGoTe ABUTATENS HIH OCTalb-
HBIX norpebureneii? (Crangaptaele ceueHusi nposomos: 0,5; 0,75;
1,0; 1,5; 2,5; 4,0; 6,0; 10,0 um?.)

7. CKOIbKO SHEpPruH pacxoiyercs: a) B CYTKH u 6) B Mecanl
(30 - mueir)?

8. Kakoe uuc/io nosBuTCs Ha CUETYHKE Yepe3 Mecsu?

9. Cko/NbKO HARO 3anJIATUTL 33 2JCKTPOSHEPTHIO B KOHIE Mecanar

BeiBoj:




Kpurepumu onjeHku:
OneHka «5» CTaBUTCSA:

- IIPpXU BBITIO/ITHEHUH paCHETHOﬁ YacTu pa6OTbI B COOTBETCTBHMH C MCXOAHBIMH [JdHHBIMH U 0e3

OIIMOOK;

- IIpY MTPAaBHUJIbHOM BBITIOJTHEHWHW KOHTPOJIbHBIX SHAaHHﬁ;

- MPY Ha/MYMM BbIBOZIA B KOTOPOM TIPUCYTCTBYET OTBET HAa IOCTaB/IEHHYIO I1ieJib B JAHHOMN
TIO/TyYeHHbIe  Pe3y/bTaThl;
3aKOHOMEPHOCTH (eC/IM OHHU HCC/Ie/I0BA/IMCh); IepeurciieHbl HCIoJb3yeMble (OpMYy/bl WU

paboTe ¥ yKa3aHbI

nipaBu/Ia.

OueHKa «4» cTaBUTCA: IMPpH HETI0/IHOM BBITTIO/JIHEHWUH KOHTDPOJIBHBIX 3a,anI/1171 W/ HeI10/JIHOM, HO

B L1eJIOM BEPHOM BBIBO/I€.
OneHka «3» CTaBUTCS:

- TIPU HETOUHBIX pacueTax;

- npu ¢dopmasbHOM BBIBOJE

TMOJTyYeHHbIX 3HAUeHU NCKOMOU BeJINYMHBbI;

- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/laHUM, TIPY TIOJTHOCTBIO OTBeuatollel TpeboBaHUsIM paboTe;

- IPY OTCYTCTBUHM BBIBO/IA.
OneHkKa «2» CTaBUTCS:

JIOJDKHBI

-IIpY HEBLITIO/THEHWHW BbIBO/Jd U OTCYTCTBUH YaCTHU PACUETOB;

-IIpU OTCYTCTBHUHU pacquHof/i YacCTH,

ObITh 0003HAUeHbI

6e3 ykazaHMs U3yuyaeMbIX 3aKOHOMEpDHOCTeW, TMpaBWwiI W

-1ipy HeOpe>KHOM 0()OPMJIEHHNH U OTCYTCTBUS CXeM, rpa)MKOB M YaCTH PaCUYeToB;
-TpY HEBBITIOJIHEHHBIX HECKOJIbKUX MYHKTOB yKa3aHHBIX BbILLIE.

IIpuno)keHne K npakTuueckoi padore Ne38

3ajaHus 110 BapUaHTaM.
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OTBeThI K KapTOYKaM:




(3]

OTBeTLI Ha BOMpOCH K KapTOUKaMm
Bonpoca
1 2 3 4 5 i 1 7 8 ’ 9 10 a 6
|
. MouwHocTb ABHrartes, xem 0,88 0,53 | 0,50 0,37 | 0,62 | 0,77 I 0,35 | 0,33 0,84/ 0,44 | 0,53 | 0,26
. O6mas mommnocTs, xam 1,6 L2 [ 09097 1,7 | 1,1 | 1,2 | 1,0 19| 1,3 | 087 | 0,72
. JleficTBylonee 3HaYeHHe TOKA NPH aKTHB- 1
HOM CONPOTHBJICHHH, a 3,2 3,2 2.1 2,7 5,0 1,6 3.8 3.2 4,8 3.8 1,6 2.1
. ConpoTHBJeHKe NPOBOJOB, 0M 1,0 1,4 azr| oz, 0,85 0:"_45" (l‘ 1,0 1,1 2,0 1;1 1.7
. HauGosbwan noteps nanpsukenss B npo- a3 E';‘Jﬁ’ | %58 i ‘
Bozax, 33 | 45 | 29 [ 74 | 43 | 14 | 43| 33| 54|78 | 17 | 38
. HeoGxoaumoe cegerime, au? = - o 40| — — — = 60 | 6
) pﬂC.‘(OJ SE!U[‘J."HII, KGm -4,
{ 0.t | |
a) B CyTKE; 1| 46 |71 |'58 ) 83| 48| 7.3 |64 | 15| 80|63 | 34
ot | ~ e 5 '
6) B MecAl 325 139 214 174 248 143 220 | 193 430 240 188 102
. IToKaszrse cyetumxa 0837 | 1393 | 0465 | 0356 | 0430 | 0413 | 0691 | 3468 | 023 317 322 >4
. CroumocTs 3Eepruy, pyo., 13,00 | 5,56 8,56 | 6,96 | 9,92 | 572 | 8,76 ‘ 7,72 | 18,00 | 9,60 i 7,52 | 4,08

Jns Toro 4To0bI Mpoile BCero MOHATH, KAK YCTPOeH W HAa KaKHX MPUHOMNAX pabdoraer
Tpexda3Hpii TpaHcGopMaTOp, MBICJIEHHO NMPEJACTaBUM cefe TPH OTAeIbHBIX 0JHO(A3HBIX
TpaHcdopMaTopa, IJIOTHO NMPHCTaB/IeHHbIe APYr K APYry TakuM 00pa3oM, 4yTo MX TPH
CTep)XHSI BMecTe 00pa3yloT eJWHbIH /I BCeX IeHTPa/lIbHbII crepxeHb (puc. 1). Ha
ocTaBIIHNeCcs CBOOOJHBIE TP CTeP)KHA HAMOTAHBI IePBHYHbIE  BTOPUYHbIE 00MOTKH. [I/1s1
TOro0 YT00BI ObL/I0 00JIee HATJIA/{HO, HA PUCYHKe 1 BTOpMYHBbIE 00MOTKH He MOKa3aHbI.

3a UCXO[HOe COCTOsiHWe TIPUHMMaeM TO, UTO OOMOTKM BCeX TpeX CTep)KHeil COBepIIeHHO
OJIMHAaKOBbIe M HaMOTaHHbIE B OZJHOM M TOM >Ke HarpaB/ieHuu (Ha pucyHke 1, eciv HabmogaTh
CBepXy, OHM HaMOTaHBbI TI0 YaCOBOM CTpesiKe). BepxHue KOHLIbI 0OMOTOK COe/IiHsieM B HeHTpaJib,
a HIDKHUe TIOAK/II0uaeM K TpeM KjieMMaM Tpexda3Hou ceTH.

W3meHsitomecss TOKM B 0OMOTKax TpaHc(opMmaTopa BBI30BYT H3MEHSIOIIMECs BO BpeMeHU
MarHWTHBIE TIOTOKWA B CTEP)KHSIX TpaHC(opmaropa, KaKAbIi M3 KOTOPBIX Oy[eT 3aMbIKaThbCsl B
coOCTBeHHOW MarHUTHOW 1jeru. [IpyyeM B I|eHTpaZbHOM COCTaBHOM CTep)KHE BCe TpHU
MarHWTHBIX TIOTOKA CK/IAJbIBAIOTCS M B CyMMe 00pa3yloT HyJb. OTO MPOUCXOAUT TIOTOMY, UTO
BCe 3TM MarHuTHble TIOTOKM 00pa3yroTCs CHMMeTPUYHBIMH Tpex(a3HbIMH TOKaMH. A Kak
W3BECTHO W3 3/IeKTPOTEXHUKH, CyMMa MX MTHOBEHHBIX 3HaueHWW B JFOO0M MOMEHT BpeMeHHU
paBHa HYJIIO.

[peamnonoxuB, uTo uepe3 oO6MOTKy AX TmipoTekaeT HaubOosibliMii TOK I1 B HarpaB/jeHUH,
TOKa3aHHOM Ha pucyHke 1. Co3pjaBaemblii UM MarHWUTHBIA MOTOK P, 006sazas HauOOJBILIAM
3HaueHWeM, TIpoTeKasl Obl TI0 LeHTPaIbHOMY COCTAaBHOMY CTEp)KHIO CBEPXY BHHM3. B ocTa/mbHBIX
IBYX 00OMOTKax, 0003HaueHHbIX Ha puCyHKe Kak BY u CZ, npoTekaroiiye B TOT MOMEHT TOKH 12
u I3 ObuM ObI 1O BeMUMHE paBHBI TIOJIOBUHE BeIMUMHbI TOoKa I1 W HampaB/ieHbl B
NIPOTHBOIIONIOXKHYI0 €My CTOpOHy. JTo 00yc/ioB/ieHO —crielii(puuecKuMd —CBONCTBaMH
Tpexda3HbIX TOKOB. V3 3TOT0 BbITEKAeT, YTO U BeIMYMHbI MarHUTHBIX MOTOKOB, CO3/aBaeMbIX
Tokamu 12 u 13 B crepkHsix 06MoTOK BY u CZ, OyAyT paBHBI MMOJIOBHHE BeJTUUMHBI MTOTOKA B
crepkie AX U HarpaejeHbl OyAyT B TPOTUBOIMOJIOKHYIO CTOpoHY. OOImas cymma Bcex
MarHUTHBIX TIOTOKOB B 110001 MOMEHT BpeMeHH, OIISiTh TakH, PaBHSIETCS HYJIO.

Terneps MOCMOTPUM, UTO TIPOM30M/IET, €C/IK Mbl yOepeM, eINHbIN L[eHTPaIbHbINA CTepXKeHb BCeX
Tpex TpaHC(OpPMaTOpPOB, U COEAUHUM HUX sipMa B BepxHel W HWKHeH YacTsX, KakK I0Ka3aHO Ha
pucyHke 2. Terepbp MarHUTHOMY TIOTOKY W3 CTep>kHs AX TpUZeTCs MPOK/IaJbpiBaTh cebe MyTh
yepes crepxkHu BY u CZ, ckiajbiBasg CBOK MAarHUTOABWXKYIIYIHO CWJIY BOeJUHO C UX
cobcrBerHbiMu M/IC. Takum 06pa3om, MbI rosiydaeM TpexdasHbiii TpaHCHOpMaTop, UMeIOIIri
e/IMHY0 MarHWTHY!O Lielb JJIs1 BCeX ero Tpex (gas.



B cBsizu c TeMm, uTo TOKOBbIe (ha3bl B TpaHC(hOpMAaTope CMellleHbl Ha TpeTb MepHoja, TO U
obOpa3yeMble MU MarHWTHbIEe TIOTOKM AHAJOTHYHO CMelleHbl 10 BpemeHW Ha 1/3. U3 3Toro
MOHSTHO, UYTO CaMble MaKCHMMaslbHble 3HAueHHsi MarHWTHBIX TIOTOKOB B TpaHC(opmaTope
ClefyroT OWH 3a Apyrum yepes 1/3 mepuopa.

CaBur Ha TpeTh I[epuoJla MAarHUTHBIX TIOTOKOB BbI3bIBAaeT  aHA/NOTUYHBIA  CABUT
3/IEKTPO/IBWKYIIIUX CHJI, KOTOPbIe BO3HUKAIOT KaK B MIEPBUYHBIX, TaK ¥ BO BTOPUUHBIX 0OMOTKax
CTep>kKHel TpaHcgopmaTopa.

S/1C mepBUYHBIX OOMOTOK MpaKTHUYeCKH YPABHOBEIIMBAIOT TPUIOKEHHOe K HUM TpexdaszHoe
HampspDkeHHe. A 3/eKTpUYeCKUe [BWXKYIHEe CHIbl BTOPUYHBIX OOMOTOK, €C/TM TIPaBU/IbHO
COeMHUTh KOHI[bI O0OMOTOK, MJaAyT Ha BBIXOJle BTOPUUHOe Tpexda3Hoe HarpsbkeHue,
rofiaro1ieecsi BO BTOPUUHYHO Lelb.

KoHcTpyKkTHBHO Tpexda3Hbie TpaHC(HOPMATOPHI IeSTCS Ha CTep)KHEBbIe U OpOHEBbIE.

Pesrcumobt pabomul
mpancgopmamopa
Pexum xornocmozao xooa:
Z, =, U,=0.
PeXum KOpomKo20 3aMblIKaHUS.
Z,=0,U,=0.
PeXxxum Harpysku.

W1=220

e

~ 2208

W1




Puc. 6.3 Cxema ogHodasHoro
AeyxobMoToMHOMD TpaschopMaTopa

lMMpuHyun oeucmsus

[leicTBMe TpaHcthopmMaTopa OCHOBAHO Ha
AB/IEHUN 3N1EKTPOMArHMTHOW MHAYKUMK. MNpn
NPOX0X/AEHUU NEPEMEHHOI0 TOKa Mo NepBUUHOIA
06MOTKE B )XE/1e3HOM CepAeUHuKe NosBnsAeTcs

nepemMeHHbIN MarHMTHbIA NOTOK, KOTOPbIA
BO30Y)KAAEeT 3M1EKTPOABVIKYLLYIO CUY UHAYKLAW
B KXol 06MOTKe. DTO 03HA4aeT, 4To,
MOBbILWAS C MOMOLLBI0 TpaHchopMmaTopa
HanpsbkeHWe B HECKOMbKO pa3, Mbl BO CTOJ/IbKO
e pa3 yMeHbllIaem cuy Toka, U Hao6opoT.

Korgpduuuent rpanchopmauun

U,/U, =N,/N,=K

K>1T1pancpopmMaTop MOHIKAFOIIHI
K<1TpaHc(opMaTop MOBBITIATOTIIHI
KIILI Tpancdopmaropa

|
k(I[J]=(U212/UIII)1 00%




lpaucaopMaTopu — NPpHHIAT

JAeHCTBUA

[Ipununn geficTBus TpaHcgopMaTOpa OCHOBAH Ha ABICHUH
3JIEKTPOMarHUTHOH WHAYKIHN. Ha nepeuuHyro 0OMOTKY
Tpanchopmaropa, MoAaéTCA HAMPAKEHHUE OT BHEIIHETO
HCTOYHWKA nepeMenHoro Toka. [lporexaromuii no nepeuaHON
0OMOTKE NEPEMEHHEIN TOK CO3Ja€T NEPEMEHHBIH MarHUTHBIH
MOTOK B cep/ieuHHKe TpaHcopmaropa. B pesynsrare
3NEKTPOMarHUTHOH WHAYKIHH, MEPEMEHHBIH MarHUTHBIH
MOTOK B cep/IeYHHKE TpaHc(hopMaTopa co3aéT B 00MOTKaX
AC nHayKUMH, B TOM YHCNE U B epBuuHoi obmoTke. HIIC
HHAYKIWH MTPONOPLHOHAIEHA MIEPBOi MPOH3BOIHOMN
MarHMTHOIO IMOTOKA.

* Pe)>XM KOpPOTKOro 3amMmbiKaHUA

* Pe)UM KOpOmMKo20 3aMbIKaHUs —

* 3TO aBapuitHblil pexum paboTel TpaHchopmaTopa. B
PEXMe KOPOTKOTO 3aMblKaHUA Hanps»keHue
NepBUYHOI OBMOTKN PaBHO HOMUHATBHOMY, a

CONPOTUBMEHNE Harpysku paBHO HYNIO.

» B aBapuiiHOM pexnme KOpPOTKOTO 3aMblKaHuUs
yCTaHaBNMBaTCA Go/bLUNE TOKN KOPOTKOro
3aMblKaHUS B 0BMOTKaxX. STU 3HAUEH S Tak BEMUKH,
YTO MPUBOAAT K BbIXOAY U3 CTPOS 06MOTKM
TpaHcchopmaropa.



ITpakTHueckas padora Ne31
Tema: IIpon3BOACTBO M HCII0/Ib30BaHHe 3/IEKTPHUYECKOH IHePruM

I.Iem;: I/I3y‘~II/ITI: OCHOBHBI€ MMPUHLIUIIBLI TPOXU3BOACTBA U Iepeaaun BJ'IeKTpI/I‘-IECKOI‘/JI SHeprvu Ha

OosbITIMe PacCTOSTHUS
Xoj padoTbI

1. TeopeTnyeckas 4acCTh.
4(6). OCHOBHbLIE YacTW reHepaTopa Ha

SNEKTPOCTaHUWNA

Werkm Pm‘op Kopnyc Typbuna

Ilpon3BoacTBO 3/1EKTPOIHEPTHH
I'2C Berpojuepreruxa
TIC Ipuausnas sHepreTHka

A9C ConHeunas FHePreTHKA

ITpou3BoacTBO 3/1eKTpOo3Hepruu Ha TIC
SnexkTpo3HepreTuKa 3aHMMaeTcs BbipaboTkon
3/IeKTPO3HEPrM N €€ Nnepegaded no JMHNAM
snekTponepenad (N211).
pynna afeKTpOoE TaHLUMA pa3HbIX TUTMOR

obbegunHeHsbl JIST BbicoKOro Hanpsa»KeHns e

3Heprocucremy.

IIpakTHUeckoe 3ajJlaHue.

Hcnone3ys Bonbliasa YacTb 31eK TPOCTaHLUWA

TeopeTHYeCKue CBe/leHUsl
obbegnHeHbl B EgUHYIO0 SHeprocucTeEMy TecTa

OTBETUTDH Hd BOMPOCHI
Poccuun c uencio nepepaydn aneKTpos3HeEpri

2 HEDEOHDEIAHE FiA M



IIpou3BO/ACTBO M UCIO/Ib30BaHKeE YIEKTPHUECKOM IHePrum
3aganue Nel
C Kako# 1[e/1b0 [I/151 Tiepefiauil 3/IeKTPOIHEPTyY Ha O0JIbIie pacCTOsSHYS HaTlpsKeHHe
3HAUUTE/HLHO IOBBIIIAKT?
Bblbepume oduH u3 4 eapuaHmos omeema:
1) uTOOBI yMEHBIIUTD MTOTEPU Ha HarpeBaHKe TIPOBO/IOB
2) TIOTOMY UTO 3TO MeXX/IyHapO/[HbIM CTaHAapT
3) TaK UCTOPUYECKU CII0XKUIOCh
4) Tak Kak 3/ieKTpruuecKre TIpoBoia "paboTaroT" TOMBKO MPHU BBICOKHX HAIIPSHKEHUSIX

3aganue No2
Ha kakoii vt 3/1eKTpoCcTaHLuii ipuxogutcs 6osiee 50% MUPOBOTO MTPOU3BOACTBA

3/1eEKTPO3HEpPruun?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) ruapos/1eKTpoCTaHLU

2) anbTepHATUBHbIE

3) TernioBbie

4) aTOMHbBIe

3aganuie Ne3
Kakotii mpubop 11o3BoJIsieT TIOBBIIIaTh WK MOHWKATh HallpsbKeHre TIepeMeHHOT0 TOKa

NpaKTHUecKu Oe3 roTeps?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) renepaTtop

2) MoZyiATOp

3) AeTeKTop

4) TpanchopmaTop

3aganue Ned
Kakue BH/IbI TOMIJIMBA C)KUTAOT Ha TETJIOBBIX 3/IEKTPOCTAHLUAX ?

Bblbepume oduH u3 4 eapuaHmos omeema:
1) 6eH3uH

2) ypaH

3) HedTh

4) BoJi0po,

3aganue No5
Kakoii By sHepruu rpeobpa3syeTcsi B 3/IeKTPUUYECKYIO SHEPTHIO Ha TH/[PO3J/IEKTPOCTAHIUSIX ?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) sHeprus TepMasibHbIX UCTOUHUKOB

2) MexaHUYecKasi SHeprys Mafiarolei Bobl
3) sHeprus paiMOaKTUBHOIO pacnazja

4) BHYTPEHHSIsl SHeprusi TOTUIMBa

3aganue Nob
Kakue oTpuLiatesibHble NOC/IeCTBYS MPUCYILIA aTOMHBIM 3/IEKTPOCTaHLUSIM?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) 3arpsi3HeHre aTMocC(epbl MPOJYKTaMy CrOpaHUs TOMJIMBA
2) 3aTomn/ieHue OrPOMHBIX TEPPUTOPUN

3) HeT OTpULIATe/IbHBIX MOCIeICTBUA

4) BbIOPOCHI paZiIMOAaKTUBHBIX BeIlleCTB B C/Iyuae aBapuu



3aganue No7
Kakoe HampsikeHHe UCTIOMb3yeTcst B OBITOBOM 3/71eKTPONpoBoike B Poccuu?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1)220kB 2)220B 3)12B 4)127B

3aganue No8
Kakoi1 u3 anbTepHaTUBHBIX BUJIOB SHEPTeTHKHU €llle He UCI0/b3yeTCsl B COBPEMEHHOM MUpe?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) peakuyisi TepMOsI[IePHOTO CUHTe3a

2) BeTpO3HepreTyka

3) TepmasnbHasi SHEPreTHUKa

4) conHeyHasi

3aganue Ne9

Kakotii Tun TpaHcdopMaTOpOB UCIIO/b3YeTC sl HeMOCPeACTBEHHO Ha 3/IeKTPOCTAHLIUSIX ?
Bbibepume o0uH u3 4 eapuaHmos omeema:

1) KomMIeHcHpyroIHe

2) crabunusupytoime

3) MOBBILLIAIOIIME

4) noHWxKarolye

3aganue Noll
Kakoii Bu/| 3/1eKTPUUYECKOT0 TOKa BbIPAOATHIBAIOT 3/IEKTPOreHepaTOPhl Ha 3/IEKTPOCTAHIUSIX ?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1) MOCTOSIHHBIN ~ 2) CUHXPOHHBIM ~ 3) repeMeHHbIN  4) cuH(a3HbIMI

Kpurepum onjeHku:
OneHka «5» CTaBUTCSA:
- TIPY BBITTOJIHEHUM TECTOBOW YacTH paboThl Oe3 ommobok;

- TIPM HaJIMYMM BBIBOJIa B KOTOPOM TIPUCYTCTBYeT OTBeT Ha IOCTaBJeHHYHO 1ieJib B JIaHHOMU
paboTe ¥ yKasaHbl TIOJydeHHble pe3y/bTaTbl; [JO/DKHBI OBITh 0003HaueHbI OCHOBHBIE
3aKOHOMEPHOCTH (eC/M OHHU HCC/Ie/I0BA/IMCh); TepeurciieHbl HCIo/ib3yeMble (OpMY/bl WU

DELED

OHEHKH «4» CTaBUTCA: IMPpH HETI0/IHOM BBITTIO/JIHEHUH KOHTDPOJIBHBIX 3a,an1/11‘71 W/ HeI10/JIHOM, HO

B L1eJIOM BEPHOM BBIBO/I€.
OneHka «3» CTaBUTCS:
- TIPU HETOUHBIX pacueTax;

- IIpu Q)OpMa]'IbHOM BbIBO/IE 0e3 YKa3aHusd H3yUddeMbIX 3aKOHOMepHOCTeﬁ, MnpaBuI H

MOJTyYeHHbIX 3HAUeHUH NCKOMOU BeJINYMHBbI;
- TIPU OTCYTCTBUM KOHTPOJIbHBIX 3a/JaHWH, MPH MOTHOCTBLIO OTBevarolieli TpeboBaHUsM paboTe;
- IPY OTCYTCTBUHM BBIBO/IA.

OneHkKa «2» CTaBUTCS:

-TIpY HEBBITIO/IHEHWH BbIBO/]a U OTCYTCTBUU YaCTH PacuyeToB;

-[IpU OTCYTCTBUM PaCueTHOM YaCTu;

-IpY HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMIKOB U YaCTH PACUETOB,;
-TIpY HEBBITIO/THEHHBIX HECKOTbKUX MYHKTOB YKa3aHHbBIX BBIIIIE.

OTtBeThI:
1) (1 6.) BepHbie oTBeTHI: 1;
2) (1 6.) BepHble oTBeTHI: 3;



3) (1 6.) BepHble oTBeTHI: 4;
4) (1 6.) BepHble oTBeTHI: 3;
5) (1 6.) BepHble OTBeTHI: 2;
6) (1 6.) BepHble oTBeThI: 4;
7) (1 6.) BepHble OTBeTHI: 2;
8) (1 6.) BepHble oTBeTHI: 1;
9) (1 6.) BepHble oTBeTHI: 3;
10) (1 6.) BepHble oTBeTHI: 3.

IIpakTnueckas padora Ne32
Tema: Pemienue 3agau no reme: «OTpakeHue M npejioM/jieHHe CBeTa»

Ilennb: [IpuMeHUTH 3aKOHBI OTPA)KEHHS U TIPEJIOMJIEHUS 115l TIOCTPOEHUsT U300paykeHni
rpeMeTOB

Xoj paboThl.
1. Teopernyeckas yacTb.
KoprnyckysipHasi Teopusi 04eHb TIPOCTO OOBSICHSI/IA SIB/IEHUSI TeOMeTPHUUYeCKOM OMTUKH,
OIMChIBaeMble B TEPMHUHAX paClpOCTpaHeHus CBeTOBbIX Jiyuel. C TOUKY 3peHHs BOJTHOBOM
TeOpHH, JIyud — 3TO HOpMau K (PpoHTy BosiHbL. [TprHLmn ['toiireHca Takxe 1o3BosisieT
0OBSICHUTB 3aKOHBI T€OMETPUUYECKOM ONITUKK Ha OCHOBE BOJTHOBBIX TTPeZICTaB/I€HHUN O TIPUPO/ie
CBeTa.

3aKo0H oTpakKeHMsl

Korga cBeToBble BOJIHBI JOCTUTAlOT TpaHUIlBl pasjiesia [BYX CpeZl, HarpaBleHHe HUX
pacripocTpaHeHusi u3MeHsieTcs. FEciM  OHM  ocraloTca B TOM ke  cpefle, TO
TIPOMCXO/IUT OTPA)KeHHe CBeTa.

OTpakeHHe cCBeTa — 35TO HW3MEHEHWe HarpaB/eHUusi CBETOBOU
BOJIHBI TIPM NaZileHUH Ha FPaHuULly pasjesa BYX Cpejl, B pe3yJ/bTaTe
yero BOJIHa MPOAO/DKAaeT paclpoCTPaHATLCS B TIEPBOU cpeJe.
HaripaBsieHust pacripocTpaHeHus rajjaroliieid 1 OTpaykKeHHOMW BOJTH
T0OKa3aHbl Ha pucC. 1

i \OMDaHCEHHBLI
:
' ayu
:
:
:
:

3akoH OTPAXKEHHUA CBETd XOPOIIO M3BECTEH:

[Maparomyii My, nepreHUKY/SIp K TpaHuLle pa3jerna JByX Cpejl B TOUKe TMafeHus U
OTPa@KEHHBIM Jyu Jie)kaT B OJIHOM IJIOCKOCTH, MpPUYeM Yyroj TaZieHusl paBeH Yriy
OTpaKeHUsl.

3aKkoH MpesIoM/IeHUs

Ecmu cBeTOBbIe BOJIHBI [JOCTUTAlOT TPaHULIbI pa3fena ABYyX Cpel UM MPOHUKAIOT B JPYTYHO
cpefly, TO HampaBJieHUe UX paclpOoCTPaHeHus TaKKe M3MeHseTCsl — MPOUCXO/UT NpeioM/IeHne
cBeTa.

IIpesomsieHWe cBeTa— 3TO W3MeHeHUWe HarpaB/ieHUs pPaclpOCTpaHeHUs
CBETOBOM BOJIHBI ITPH Mepexo/ie U3 OHOM ITPO3pauHOii Cpe/ibl B IPYTYIO.

HarmpaBnieHre pacripocTpaHeHus Majatoltieil ¥ pesioM/IeHHOM BOJTHBI TIOKa3aHo Ha puc. 3.5.



cpega 1

HPeTOMIEHHBIL
ayy
cpega 2

Puc. 2. [IpenomneHue ceema Ha n10CcKol 2paHuye pazoena 08yX npo3pauHbiX cpeo

3aKoH MNpeJIOMJIEHHUSA TI'JIACUT!

[Taparoumii y1yy, nepreHJUKYJ/sp K IpaHulle pasfesa cpej B TOUKe IaJileHUs U
TIPeJIOMJIEHHBIN JIyY Jie)kaT B OZHOM IUIOCKOCTH, IIpPUYeM OTHOIIeHVe CUHyCa YIJia
najleHust K CUHYCy yIJa IIpe/IOM/IeHUs] TIOCTOSIHHO Ji/Is1 IaHHOW Mapbl Cpefi U paBHO
TIOKa3aTesIro MpesioM/IeHUs] BTOPO CpeJibl OTHOCUTE/ILHO I1epBOM

Sinig 1.

—— = Hy;
SiAiL, 1,

H, — o
3pech 2 TOKasaTesb IpeIOMJIeHHs Cpejbl, B KOTOPOW pacHpOCTpaHseTcsl MpesioMIeHHast

n, — <
BOJIHA, 1 IMOKa3aTeJib MMpejIOMJ/IEHHA Cpeibl, B KOTOPOUH PACIIPOCTPaHsAETCS I1a[aroilidsa BOJIHA.



VICEPUS — OTPAIKEHME CBETA

Ha kaprouxax VI CEPHI HMEIOTCA B2 pucydxa (pnc. 9): na BepX-
HEM N3l0 pacnosioieHe MIOCKOTO 3epKaJa, npeamera  (cTpenkn)
H [Jd33;, HA UHKHEM N0KA338HO DAacnodceHie CJ/epHYECKOTD 3&pKa-
74 C yKasaHueMm uentpa cpeps! W npeamera (cTpenku) nepen stum
3€pKaIoM.

[lepaLiii pas kapTouxn Moo HCIOb30BATL NOCJE H3YYEHHS 3aK0-
HOB OTpamenus M MOCTPOCHHA U3OODAKEHNS B NIOCKOM aepKane,

Yaamumes npegaaraior HalUepTHTL B TeTpaiH BepxHuil phcynok
RapTCUKH B NPH NOMOLIH NOCTPOEH IS ONpPEAeINTb, KAKYi0 9acTs npea-
MeTa OyJeT BiIeTh I1as B [JI0CKOM SEPKane U rie Ha Toll e npAMOM
Hal0 pacnoaomnTb rAas, 9To0u YBHAETH n3olbpamenue npeamera noJ-
HOCTLIO,

Hokaxewm pemenne na Npimepe Kaproyen 8

. Paccronnue or raasa go 3eprana — 15 cx (npu macwrate: CTOpOHA KJeT-
KN paeuna | cx).

2. Crpoun nsofpamenie npeivera s sepxage (puc. 10, a). TNpoeozny nyd,
KOTOpUil OTpasuTes 0T mitiuero Kpan 3tpkana 8 rnas. Haxoanw scrpeuy mun-
MOTO NPOdONIKEHHN ST0TO Nyya © naobpasennes npeanera s seprane. Bepxnuan
%acTh M3oGpamennn Gyaer niina FA32Y, 8 UMAIIOI YacTh raas e yerauT. Hs
nocTpoeni ofinapymibaem, UTo DHIAMAA [acTh CocTanaser 2/3 nan 0,67 or
pasmepa apedmera,

d. Yrobu wafitn mecro pacnonomenns FAA33 027 BUAHMOCTH BCEro H3ofpa-
MCHUR DpeaMeTa, nago Halitn Touky seTpeqs AYHa, HAYUEro OT WHEHEN sacTn
NPLAMETa NOCAE €ro OTPANKEnNA OT HIUKHErD Kpas seprasa, ¢ apnnefl, ga xo-
Topoil naxoanrea raas. [lo JepTeXy BHAHO, YTO 3Ta TOYKA PACHONOMKEHI ;a2 pac-
Croaunu 5 ca.

4. Caenan nocrpoenne ans nosepuyTtore ma 43° seprana (pue. 10, 0), sa-
KJ1042eM, HTO C NPERHEI0 MECTa 1123 He MOKOT yBHIeTL n3olpasenne npejimera
B 3¢pKane.
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Puc. 9, O6paseu xaprougu VI cepun (N 8),



OGpa3er] pereHwUs.

6

Puc. 10. Yepremn B TETPaaH YUYeHHKAa! a) B §) NoCTPOEHHE
HaoGpameHHi B MNJAOCKOM SepHane;

OTRETHL B4 BOTMIpOCH K KaPTOTKAN
Boupocr
I 2 3 4 & G 7 kS ] 10 a [}
1. Pacerosmmne o raasa, em 12 8 g 10 8 9 12 15 9 8 G 12
2, Bitmumaz vacrs 0,75 | 0,67 | 0,67 | 0,67 0,5 | 0,87 | 0,75 0.6 0,5 05 | 0,67 0,6
3. Paccrosuite f0 rvig2d mpH  DOGHON BILIH-
MOCTH, ¢M 6,0 4,0 4,5 4,0 2,0 6,0 3,0 5,0 4,0 1,0 3,0 4,0
4, Bugumast uzcts npi nopopote ma 45° 0 0 0 0 1 0,2 1 0 | 0,67 1 0
5. DoKycHO2 paccTosmie, oM 40 | 50 50 | 80| 60 | —60|—40| 40 | 50 70 | 60 | =50
6. Paccrostmue 0 naclpamedns, cat 6,7 7.9 13 —13 | 90 [—20|—20] 20 18 |—93 |1 —2,2
7. Ypennuenue 0,67 0,5 1.67 | 2,67 0,5 | 0.67 0,5 4 2,5 233 | 0,75 | 0,55




Bonipocwl k kaprouxam VI cepum — Ortpamtenre ceerta

[lepeseprure Bepxunii pucynok B TeTpansL 1 NoCTpoliTe w3obpaske-
HHE TpelMeTa B MmiocKkoM 3epxane, Onpenennre: '

1. Ha gakom pacctosinnm oT sep
e ! Ka/la pacroJIoen TAas (MacmTas:
CTOPOHa KAETKH — 1 car)? : 5

2. Kaxy_to 4acTk H300pakeNnHs ITOro NpenMera BHAWT rias?
3. Ha xaxkom HauGoabmeM paccrosHun mnano PacnoiloKuTe Taa3

Ha Toili e npaAMOfl JAuWHHH, 9TOOH BIAETH u30bpakenne mpeaMers B
SEDKaJi¢ NOJHOCTRIO?P

4, TlocrpoiiTe n3ofGpakerue TOro e ApEAMEeTAa H B TOM e 3epKa-
e, IOBEPHYE €ro B CTOPORY npeiamera mna 45° E.TepHenaHKyasipy, npo-
BCACHHOMY uepes cepenuny sepkana. Kakyio uacrte H30Gpamenus yeu-
ANT TJIa3 B 3TOM Cayuae?

[lepeueprate nusKHu PHCYHOKX KapToOuKM M MOCTpOiiTe n3obpaxe-
Hie npenmMeTa (CTpeki) B chepruecKom sepKadne.,

5. Onpeznennre QokycHoe paccTosnne 21010 sepraa.

6. BoancnuTte, Ha KaxoMm paccTORHUE OT MOAIOCA 3epKana moJay-
QuTCH H300pazKeHse NMpeavera. '

7. KaroBo yeenuuenne B s1om cayuyae?

VIICEPMUA—TNPENOMNEHME CBETA

Ha xaptouxax VIl cepun pasm Tpn pucyuka (puc. 11). Ha asyx
BepXHNAX NOKa3ano HanpapJenile Aydedl, najaouux: a) Ha NICCKoNa-
paJenbHylo NA4CTHEKY W O) Ha Tpeyroaplyio apusMmy (pnc. 11). [To-
Ka3aTedb NpPeJoMIeHHs ¥ MaTepHan, 13 'KOTOporo CAefaHbl TIpH3Ma i
NNACTHHRA, YKA3aHb! Ha Kaprouke. Ha HIDKHEM PHCYHKE CXEMaTHYCCKI
nzobpaseHsl AHH38 H3 5TOTO Ke MaTepuana, NoJ0MeHne raasisx ¢o-
KyCOB W NpeaMera nepel JuHsofl, Bee pHCYHKH BREIOMHEHE B MaciuTa-
Ge: cropoHa kJaeTkun — 1 o,

Ilepeerii pas kaprouku VII cepun pexkomenzyercs npuMeHHTb NPH
N3yuyeHHuH 3aKONOB MPEJOMACHAS CBera, NPeioKiB yualmMcs Havep-
THTb XOJX Ayua BNJ0CKONApa/IesibHON N1aCTHEKE U OTBETHTH Ha NIepBHIE
yerelpe eonpoca. Beanuuny yria majienns MOXKHO BHYUCAHTH N0 TaH-
reicy, HenoJib3ysl KAETYaTylo CeTky, I HEeMmOCPelCTBEHHO H3MEpPHTh
TPAHCNOPTIPOM (B NOCNCNIIEM CJyyae MOTYT QKA34TLCH 3aMeThkie pac-
XOKIeHHa ¢ orperami B Tabaune).

ITocaie Bunosnenns nabopatoplofl patoThl 3 06 KAYecTBE ynpamHe-
HHS MOE3HO PEKOMEHAOBATH YHAULIMCS HAYepTHTL XOA Jyua uepes
TPEYTOJLHYIO NPH3MY W OTBETHTL Ha Bonpock o—10.

Tperuil pa3z Kaprouky NaHHOI CepHH CJAEAYET 1CNOJb30BaETh NIOCTE
H3yuYeHns JH3sl 1 nocTpoenns np3obpamennii B nei. B atoMm cayuae
npenaaraior yualuliMcs OTBETHTE Ha sonpocsl 11 —15,
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MoxamxenMm pelmledde HAa NpUMeEepe HKAPDToY KH
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I’]pe;ﬁne 9EM OTEEZAThL I3 BONPOCLI, YyH9alllHecHd AOJXIIL HEPEQEPTHTI:.B TE
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OOTBETCTBYICUIHI PHCYHOK KapTos - 8=
panhlc Yroa ua;emm HAXCIAHM 00 TaureHcy (Jiy4 NPOXONHT N0 AHATOHAJAH ABY
KIeToOK)!
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Pue. 11, OSpasen xaptouxn VII cepun (Ne 5),

2. Yroa npenomnenns pmuancagem us OTHOWISHH A

sin o
g At
sin B
5 sin 26°38° 0,4478
sin f — = = 0,300, B = 17°34" ~ 18,
1,5 1.5
3. Hz Teprexa (puc, 12, g) BHINO, 9T0 CcAMedlaille i JIYHa O0pn ToJUHpe
nRacTHuxe d = 50 sau passnol
- dsin{ox — () 50 aar . sin (26°36° — 17°34")
B ————— ¥ = o =
cos i ¥ cos 17754
5 ; 5
_ S50 mm. 00,1564 g T
0,9516
4. Ecan crexao crauer Cpeanit, a naacTunka BOSAYWIHOI DONGCTLID B
HEM, TO

sin o 1
sinp '
sin = n sin @,
sinB = 1,5-sin 26°38" = 1,5.0,4478 < 0.6717, B = 42°12,

Xoa ayya ana sraoro Cayuas noKasan ua pucynre 12, G,

d: 50

-

Bosdyx

+| Cmexng

Fuc. 12, Yeptexn B TETPANH YWeHHKA! a) nysw #ieT ns BO3oyXa wepes CTEHJO B
BO31YX; 6) JIiyy MIeT H3 cTemia HEPE3 BOINYX CHOBA B CTEHJO,



Pne. 13, Heprew B TeTpaan yueuuxa. [locrpoense xoja
Jy93 HEpEe3s NpH3MY.

Pewcnne aas opusmul (puc. 13)
5. ¥Yrox nagesuna a = 4% rax kag tg a = 0,25,

6. Yroa npeiomfenns BLIUACAAEM M3 COOTHOWIEHU !

sip o

n = 3

sin f
sin 14~ = 0,2419
1,6 1,5

7. lMpenovaswwuill yroa npuauu A = 45°%
8. ¥ron najeusus Ha BTOPYO rpaHb

ay= A4 =0, a;, = 457 — 9°18" = 352" = 362

sinp = = 0,161, P =g°18y

9. ¥ron npenomaenHa OpH BHX0ae H3 ApH3ML

in | ;
el » sin Py = 1,5- sin 35°42' = 1,5 . 0,5835 — 0,878,

By = 61°12" = 619,
10. ¥ron nmonHoro OTKICHEHHS JAYUa
o= (0 —PB)+ By — ay) = (14° — 9°18") + (61°12" — 35%2") =~ 30°

Peiedie oaa auisn

[TocTpoeniie n3obpamenns npeiMeTa B ANH3e JaHo Ha pHcyHxe 14, a,
11. Qoxycuoe paccronune F = 2 ¢y,

12. Paccrosiaie npeamera oT auusu d = 5 cu.

13. Paccrosnue Ao nao6paxenna Haxolus 0o GopMmyae AHH3L

1 1 1
F_d+f’
Fd 2ecm-5cm
— = = = 3,33 ~ 3
Tt e—— - i S



Prc. 14. Yeprex B TETpaAN YUeHHEaI 3) CTeliagHuan
JIiN3A B Bo2dyxe; 6) BO3YIIHAN JAHH3E B CTeKMe,

14, Veennueuns

3,33 o
r=—>—— 0,67,
S cu

15. Paanyc xpususun CHMMETPHYHOM

(R1= R aunsu BRYHCJAAEM o
dopuyge

1 1 I
Pt )

rme Ras= R; = .’?, Toriza R = (n — 1)2F,
R’—:{l,E—i}-E-Q{Lﬂ-—_E CAHL

16. B cayuae posayvmuofi annsw BHYTPH CTeXja 0

PH Tow Ke oKycnom pac
CTCARIA H DOJOMENHH npejuera NOCTpoeHie Noxazay

O Ha pucynxe 14, 4.

Bonpocs! K kKapToukam Vil cepun — Mpencmnerine csaTa

C 73 1111 b ane,

INlepeuepTuTe BEpXHIIA JEBRIR PHCYHOK B TETpP .

1. [loa xagkuM yrioM nanaer Jayyd cBera Ha MJOCKOoNapAnieJbHYIO
NAACTHHEKY?

2. KaxoB yrod NpeaoMaeHHd? -

TTocTpoiiTe Xon JAyda ucpes INCCKONapanienbH VIO NJAacTHHKY

3. Ha cxonbKo MHNIHMETDOB CMECTHTCH JyY NpPH BLIXOIE H3 TLI3

; ; T o — 10 a1,

cTHHKN? MacwiTad: cToOpoHa KISTKH 10 & ,

4. Kaxos OyAeT yron mpesoMiepns, ecJiH NOMeHsATh mg{?ramu‘mj?tc-
pUANL OKpYIKaCILEell cpelnl H naacTHHRH? Haveprure JJ18 9T1oro cayyasn
X0JL Jryua



MpakTuueckasa pa6orta Ne33
Tema: OnpepgeneHve ANnHbI CBETOBO MOHOXPOMATUUYECKOW BOJHbI
Uenb: Onpeaenvtb A/IMHY CBETOBOM BOJIHbI C MOMOLLLIO ANMPAKLUMNOHHONW peLLeTKu.
Xop, pa6oTbl
1. TeopeTnyeckas 4yacTb.

AundpakumoHHas peLlléTka

a+h=d
TIEPHOZL PEISTRE

A T A

VKNI =

2. MNpakTnyeckas yacTb. Mo o6pasLy BbINOMHUTE 3a4aHUA NO BapMaHTaM Ha KapTouKax.

hopayaa
AnqipakIHOHHO
PEIETER

- hg<he
Py Pu

|

"Ha sepxnem pucynke kaptouek VIII cepun usoGpasken npuGop,
KOTOPHIl HCNOJAbL3yeTca B Na0OPATOPHBIX paboTax cpeaHeil WKoAL AN
ONPEACACHIA QNHHLI BOJINE CBETa C NOMOWBIO Andpakunoniofl pewer-
KH, YKa3aHbl pacCTOAHHE B MHIHMETPAX OT WKaJW A0 AndpaKunon-
1noit pewerkn u ee nepuoa d. Ha mikane paus noaosxennn OAHOrO-/1BY X
nd)axcuulysrisoa, BHAMMBIX 12123y MpH pacCMaTPUBAHUN HEPE3 pEleTKy

HC. .

Ha minknem pucynke mnsaoOpaxena xaprina HHTEpdepeHunn npu
OCBELLEHHH MJIOCKO-BRNYKJOI JHN3L, Jexaieil na njocKoil nopepx-
HOCTH, MOHOXPOMATHYECKHM CBETOM TOi AJHHbLI BONHLI, KOTOPYIO H3Me-
puan sbune,

Ha stoit kapTune noKasaum Temube KOAbUA W AAR H3MEpeHHa ux
AuaMeTpa HIMEpHTeNbHasn wWwKaaa., PHCYHOK COAEPHKHT TONLKO uacTh
koneu Heiotona. Ilna pacuera pazmuyca KpHBn3usl ANH3E caeayer ua-
MEPATHL AnameTp HanboabIero HavyepyeHHOro KoAbua.

Kaprouxn VIII cepun pexomenayercs ncnoas3oBars mocie H3yuye-
Hits ABRACHHE nuTepdepenunn u andpakuny ceera. :



MNoxamxem pemenne wma
npumMepe Kkaproukn 8

1. Llena geaenus anuefixn — 5 au.

2. Paccroanue or 0-ro zo l-ro
MaKCHMYM3 — 55 mu.

3. Januy BoaHW B BO3RyXe Onpe-
Aeasem u3 popuyaun

dsin g = ki,
477 NEepEoro MaxcumyMa
) = d sin g.

Beaeacrsite mazoctn yraa ¢ cunyc
MO0 3anennTs Tanrencom. Eroonpe-
AeARM N0 OTHOWCHHIO PACCTOAMNA OT
HYJA€DOro 10 NEePROro MAKCHMYMa K pace

CTOAUNIO OT pemeTyit 10 sKpana, H2 KOTOPOM [Aa3 BHIHAT 9epes pelueTrKy STOT
Makcumysm, loraa annua noans naGaonaemMoro MOHOXpOMaTHYEeCKOra cseral

10°% 5.55-10"3 »

A= == 6,11 - 107 x =~ 610 un {HanoMeTpOB).

9. 10 a

4. Homep Teminoro xoasua, BHAUMOro B MUK
5. Paanyc storo revsoro koasua — 2,0 su.

pockon — 4,

6. Buuncanen paanyc KpuBesHu Anu3s u3 GopMyan

re r? (2. 1073 a2

T 4-.6,11-10-7 x

= 1,64 m =~ 1.6 s
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KOHTPOJ'II::HI:IE BOIIPOCKHI AJ1d BBIBOJd

1.YT0 Takoe Audpakiys ceeTa?

2. B uem cocrout nipuHLun ['tolireHca u npuHLui ['oireHca-®Ppenesns?

3.00mbsicHUTE KAapTUHY AU(PAKITMOHHBIX MAKCUMYMOB U MUHUMYMOB.

4. TloueMy audpaKkMOHHAS pelIeTKa MOXKET CITY>KUTh JUPPaKLIMOHHLIM ITPUO0pOM?

5. O6BsicCHUTEe CXeMy 3KCIIepUMEHTabHON yCTaHOBKH.

6. OrummmTe criocob ompeiesIeHus IJIMHBI CBETOBOMN BOJTHBI C TIOMOITIBIO AM(MPAKIIMOHHON PEeIIeTKH.

IIpakTnueckas padora Ne34
Tema: Pemenue 3aau Ha poTodddekT

Ienb: [103HaKOMUTLCS C siBiieHHeM (oTo3ddeKTa 1 ero mpakTHUeCKUM MpUMeHeHHeM
Xoj padoTsl

1. Teopernueckas 4acTb.
Habmopenue potosddexTa

Ay

doTosrddexr

® Guipuibarue 34eKnpoHol 13 hV — Agblx + Ek

Beugecmba nod deticmébuem

chema
h=6,63-10-34 Ik ¢
I 2
mv
E, = =eU,
2 )
min
A =hv_
- 6bIX min
A - 1
ATAY. L} =
fava¥ o 1 ’
LavaAY ]
vl S |, T A

L pr
G 7_&_ a, V N - KpacHaA epanuiya

min
.—ﬂ - Ty 7 ] h



https://moodle.ciur.ru/mod/page/view.php?id=29664

DPOTOIDDEKT

AHanus pe3vasTaToB

MaxcumanbHag CKOPOCTb 3JIEKTPOHOB V..

2
nlﬂv% = er I:> vm{:x = zeUJ
\ my

M3 xnaccryeckoll 3EKTPOAMHAMMKH: 3JICKTPOH, B3aHMOJEHCTBYS C
MOJIEM  CBETOBOH  (QIEKTPOMArHHUTHOI) BOJTHEL, COBCPIIACT

BBIHY>KACHHBIC KOMcOaHMi. AMINTHTYZa KOAeDaHHH MOXKET OBITH
JAOCTATOYHOH J/151 TOrO, YTOOBI CKTPOH MOKHHYI METAILL.

JaGupacmass OT BOJHBI SHCPrHsl JO/DKHA OBITH IPONOPLIMOHAIBHA
HHTCHCHBHOCTH CBC€Ta H HEC JOJIKHA 3aBHCCTh OT 94aCTOThI BOJIHBI.

CJIe,HOBElTe.JIbHO, qToO HpPI @ =const ¢ }'BGJIH“IGHI/IGM CBCTOBOIO IOTOKa
@ | magarommero Ha KaTod, JOKHA PACTH MAaKCHMAIBHAS KUMHCTHICCKAS
3HePTrHA (HOTOIIEKTPOHOB.

BHewHun dbotoachdhekr

BHewHuM doToadhdexTom (doToanekTpoHHON 3MMUCCHENn)
Ha3bIBAETCS MCNYCKAHWE 3NEKTPOHOB BELECTBOM MOA AENCTBUMEM
3MEKTPOMArHUTHBIX U3NYUEHWIA. DNEKTPOHbI, BbINETAOLWME U3 BELLecTBa Npu
BHelWwHeM oToadbekTe, Ha3bIBAIOTCA POTOI/IEKTPOHAMH, A ANEKTPUHECKMIA
TOK, 06pasyemblil UMK NPU YNOpPSAOHEHHOM ABUXEHUU BO BHELUHEM
3NEKTPUYECKOM NONE, HA3bIBAETCA POTOTOKOM.

/S

P00 & © o
G)@G)@@

57 MuShz



pacHas rpaHuua

[MpegensHad MWUHUMAarbHag YacToTa V., ,
HWXe KOTopon poTO3(PPEKT HEBO3MOKEH.

‘hvmin = A BbIX

MakcumManbHasa ANUHa CBETOBOW BOMHbI Ay
NPV KOTOPOW eLle BO3MOXKeEH poToadekT

hc/A= A,

MMnote3a MNnaHka: npougcchl U3Ny4YeHus u
nornoweHuns SJ'IEI(TpOMaFHMTHOﬁ SHEPIrnn
HarpeTbiM TE/1IOM NMPONCXOOAT HE HETPEPbLIBHO, a
KOHeYHbIMWX NnopuUnaMUnN — KBaHTaMW.

KBaHT — 3TO MUHUMaibHas NOpLUSa SHEPTUN,
N3ay4aeMoin UK NornoL.aemMon TesIoM.

* sveprusa keaHta E = hv

h =6,626-10* [I)x-c- nocTosiHHas1 [1/1aHKa
V - yacToTa KBaHTa

* VIMnynbC KBaHTa E  hv

ity (&

N'mnote3a Nnanka (1900 r.)

* Amombl uCHYCKAI0mM 31€KMPOMAZHUMHYIO
IHEPZUI0 OMOETIbHBIMU NOPUUAMU —
KédHmamu.

* Jnepeun E kascoon nopyuu npamo
NPONOPUUOHATILHA YACMOME U3TIYUEHUA:

E =hv

h=6,6310* I;xc — nocrossnuas [lnanka.



KBaHT cBeTa - OOTOH

* Macca nokosi PaBHa HYJ1H (B nokoe He cyulecTeyeT)
CKopocTb poToHa B Bakyyme 3-10°m/c
OHeprusa dootoHa E = hv

mnynec poToHa p=mc

3apag poToHa = Hy o

KBaHTOBbLIE CBOWCTBa cBeTa
NPOABASAIOTCA B AB/IEHNAX:

* 1.cpoToadpdekr

» 2.AaBfieHUe cBeTa
* 3.XxMMUnUYecKoe gencreue

doToahpeKT

P.-2TO AB/EHUE BblpbiBaAHUA CBETOM
AJ/IEKTPOHOB U3 aTOMOB Bem,ecta

4

BHyTpeHHWi1 choToadhdpekT BHewwHuii doToadpcpext
8 N0AYNPOBOOHUKAaX B8 Memasifiax
BNeKTPOHbI OCTAOTCS B BELLECTBE SNeKTPOoHbI NOKMAA 0T BELLUECTBO

* OTKpbIN ['eHpux 'epuy
* ViccnepoBan CtoneTtoB AnekcaHap
e OBBLACHUN DUHIITEeH AnkbenT

d I
1.04

UB
" 30 .20 -10 "1 20 30
U= _J8B P=[05_J&uBr k=230 5B
% =[540 |E].—Z—-E]HM 7=0402 mA




2. IIpakTHueckas 4acTb.

VIII CEPHSA —MHTEPGEPEHLMA M AMDPAKLIMSA CBETA

“Ha sepxnem pucynke kaptouwek VIII cepnn nsoGpaxen npuGop,
KOTOPHIt HCNOJAb3yerca B #abOPaTOPHHIX pafotax cpenHeli mKoaAN A
ONPENCTEHIS QIHHDI BOME CBeTa ¢ NOMOILLIO JHdpakuoniiod pewer-
KH, YKa3a#bl PacCTOAHHE B MHIJIHMETPAX OT IWKaJdu! A0 ANDPAKILHOH-
1oii pemerkn u ee nepuoa d. Ha mxane naum noaosxenns OLHOIO-JIBY X
MaKCHMYyMOB, BHAMMBIX FJa3y (P pPacCMaTPHUBAHHH HEPE3 pPeLIeTKY
(puc. 13).

Ha mmknem pucynke muszofpamena xapruna HHTEepgEpEHLE NpH
OCBELLEHNH MIOCKO-BHNYKJOMN JIMH3L], Jexameli Ha NJoCKo#l nopepx-
HOCTH, MOHOXDOMATHYECKHM CBETOM TOH JUIMHbLI BOJHLI, KOTOPYIO H3Me-
pHJAN BBULE,

Ha stofi xapTuHe mokasanm TeMEHE KOJblUa W A H3MEDEHHN HX
AHAMETpa HIMEpPHTENbHAan mKaaa, PHCYHOK CONEPHKHT TOJLKO YacTh
koneu Heiorona, Han pacuera panmyca KpHBHSHE JAMH3H caeayer na-
MEpATL AHAMETP HauOOJLIUEr0 HaYyepyeHHOro KOJbla.

Kaprouru VIII cepun pekoMmeHayercs ncnoin3oBars mocie H3yue-
His ABnenns narepdepenunn u audpakuny ceera.

[1ps oTteere ua sonpockl no BEPXHEMY DHCYHKY YYalllHECH AOKHBI
BCMIOMHNTE (POPMYANY 1A TAABHEIX M2KCHMYMOB OT ANPPaKIHOHHO!
PEUeTKIL.

Ias orsera ma sompocw no
HHAHEMY PHCYHKY  ydaoiumcsi
caeayer Aatb 6es BbiBoAa dopMy-

Y, ONPEAenAaomyo JNHHY BOJAHK
0o panHycaM KoJIe H paguycy
KPHBH3HE JHH3E

r=-

aR’

TIe r — panHyc TEMHOIO KO/b-
Oa; n — HOMep Koabua; R — pa-
JHYC KPHBHSHLI JIMH3H,

[Toxamem pemenne Ha
npuMepe Kaprtodrkm 8
1. lena genenud anuefiky — 5 um.
2. Paccrosuue or 0-ro o l-ro
MAKCHMYM3 — 50 sm.
; 3. Janny Boaust B BO3AyXe onpe-
ARERNRRRES Aensiem 13 Gopmyau

ili[1141||i1
g 1 Z 3 4 .-mr' dsing = ki,

@ Anf MEpPBOro MaxcHMyMa
?I- = d sin P.

Beaneacrsne majocte yraa g cHEYyC
MOMHO 3aMeHNUTh Tagrencom. Ero onpe-
Puc, 15, OGpasen waprousn V11l ce- jeanm mo oTHOWEHEIO paccTonuuga or

puu (Ne 8). HYJEDOro 20 NepBOro MaiKCHMyMa K pac-

4




CTORUHIO OT PEIeTRH A0 9Kpana, HA KOTOPOM /133 BHIAT 9epe3 peleTKy 2ToT
makcamyM. Toria Anaua moansl pablofaeMoro MOHOXPOMATHYECKOTO CzeTal
10-% s - 55 - 10-3 :
M= =611 . 107 m = 610 #u {Hamomerpos).
9-100" & ;
4, Homep rTemioro xoasila, BHAMMOTO B MHKpoCKOn — 4.
5. Pamiyc »toro revsoro gosabsna — 2,0 s
6, Buuncngen paanyc KpUBH3HLL AHH3H 43 QOPMYaH
r2 R £ R (2. 1078 x)2
nk’ M 44611107 .

7. Onruueckyo cHay Jnnst onpelenseM u3 HopMyas, cegasmpapouel ce
dioKyCcHOe PACCTORHNE © DAZHYCAMH KPHEH3HL. # NOK4&3ateqeM OpenoMacHiis
CTexNa, KOTOPHil GyneM CUNTAThL pasunm 1,5.

Jans nnocxo-BENYKION ANA3LE BTOPOH pamuyc XKpHBHSHE paben GeCKOHEMHO-
CTH, NOITOMY '

= 1,64 & ~ 1,6 s

1 iy 1
e T
1 1
= = ({1.5—1) 1.6x

8. Paccroanse or anaswl Ao u300pamedns DpeimeTa HaxolimM no popmyse
A#NH3n, lUMes B BHLY, 9T0 F = 28!

=~ 0,31 dnmp [,_:ujonrpmli.

1 1 1
FoaTp
Fd 3,28 a3 u .
e e 15 g
9. ¥YBesnueune
INe= ’f' y l"= 35_.“ = [2.
d M

‘leiu|.i\'|u;\1:‘“rT
IL 1 2 J % n:!




BeiBoj:

OTBeThI.
Orhets HA DOMpocH K Kaproukam
Donpocs

| 2 3 4 5 6 7 & ] 10 a 6
I, Llena penenust, am a 2 2 20 20 10 10 10 B 5 8 10 20
2, Paccroanue or 0 po l-ro MakcaMmyma, ma| 12 8 60 80 40 60 Q0 55 60 96 70 90
3. HamHa okl CBETa, WA 4380 400 | 600 | 670 | 670 | 430 400 | 610 | 560 | 480 | 540 | 620
4, Homep koasua 3 4 4 3 5 3 5 4 9 6 3 5
5. Paguyc xonbua, s 22 20 | 28 1.6 || 28 16 | 20 | 20| 24 | 22 1.8 | 22
6. Paguyc KpuBHSHLL JIHHALI, & 3.4 2,6 2.8 1,3 1,4 2,0 2,0 1,6 |k LWi ||| 2 1,6
7. Ontuveckasn cuaa, dnmp 0,15 0,2 | 0,18 | 0,20 | 035 0,25 | 025 | 0,30 0,44 | 030 | 0,25 | 0,32
8. Paccroatine po wsoGpamenuss, a —b,4 |— 7,5| —6,5 | 17 61 | —12| —12|—35| 95 | —28 | —12 | —93
9. Ypeanuenye 1,8 2,5 2.2 6 20 4 |. 4 12 3.2 9,3 4 81




Jlono/siHUTe/IbHOE 3a/JaHue

doTto3¢¢eKT. YpaBHeHHe JWHIITENHA
3aganue Nel
W3 kakoro ycnoBus onpefensieTcsl KpacHas rpaHuua ¢gotosggekra?
Bbibepume o0uH u3 4 eapuaHmos omeema:
Dv=Aux™*h 2)v=2Aux/h 3)v=Aux/2h 4)v=Aux/h

3aganue No2
Wcxopas u3 ypaBHeHust DiiHIITeliHa A5 (oTo3ddeKTa, MOXKHO C/iefiaTb BHIBOJ, O TOM, UTO

MaKCHMaJ/bHasi KWHeTUuUecKast SHeprusi JOTO3/1eKTPOHOB

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) nuHetiHo yObIBaeT MpH yBeTWUYeHWH YaCTOThI Ta/jatollero cBeTa

2) MMHEeVHO BO3pacTaeT IPU YBe/IMYeHNY YaCcTOThI 1a/latolero CBeTa

3) He 3aBUCUT OT YaCTOTHI [1aJJAIOLL[er0 CBeTa

4) KBa/IpaTUUHO BO3pacTaeT IPH YBeJIMUeHNH YacTOThI 1a/larolero cBeTa

3aganue Ne3
doTo3(peKToM Ha3bIBaeTCs

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) BbIpbIBaHKE HEMTPOHOB M3 BelL[eCTBa M0/, 1eliCTBUEM CBETa.

2) BeIpbIBaHMe 3/IeEKTPOHOB U3 BellleCTBa 0/, AeliCTBUEeM HarpeBaHus
3) BbIpbIBaHUE 37IEKTPOHOB U3 BellleCcTBa M0/ JeliCTBUEM CBeTa.

4) BbIpbIBaHME IPOTOHOB U3 BellleCTBa 0/, AelCTBUEM CBeTa.

3aganue Ned
YpaBHeHue DiiHIITeNHA 4714 (PoTo3(pPeKTa NMeeT BU/,

Bbibepume o0uH u3 4 eapuaHmos omeema:
D hv =Apx + mv¥2  2)hv =Apx + mv/2  3)hv = Apx + mv? 4) hv = Ay - mv?/2

3aganue No5
OHeprusi GoToHa BbIpa)kaeTcsi hopMyJioit

Bbibepume o0uH u3 4 eapuaHmos omeema:
DE=v/h 2)E=h~v 3)E=hv 4)E=2hv

3apanue Ne6
KTo0 13 yueHbIX yCTaHOBW/I TpU 3aKoHa (hoTo3(pdekra?

Bbibepume o0uH u3 4 eapuaHmos omeema:
1)TI.Tepy 2)A.IlonoB 3) A. CronetoB  4) I1. Kanuua

3aganue Ne7
Ha pucyHke n3o6pakeHa cxema yCTaHOBKH [Jisl ICCIefloBaHus siBieHust poTosdpdexra. Kakoit

ra3 HaXOJWTCs B OasuioHe?
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Bbibepume o0uH u3 4 eapuaHmos omeema:
1) Bakyy™m (0BT OTKaueH BO31yX)

2) KUCJIOPO[,

3) Bogopon

4) reuu

3apanue No8
W3 Kakux Tpe/Iio/ioyKeHul yanoch 00bsICHUTD siBeHre hoTosddekTa?

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) Ceet 06/1aJjaeT BOJTHOBLIMHM CBOMCTBaMH

2) Ceet 00s1a/1aeT SHEpruei

3) ®oTo3(dEKT /10 CHUX TIOP HUKTO He 0OBSICHUI
4) CpeT 00/1a7iaeT CBOMCTBAMH YaCTHI]

3apanue Ne9
CorJiacHO 0IHOMY U3 3aKOHOB (h0TO3((PeKTa: KOJUUECTBO 3/IeKTPOHOB, BbIPIBAEMbIX CBETOM

€>KeCeKyH/ZJHO C TIOBepXHOCTH MeTaJjlia

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) He 3aBUCUT OT MOIJIOLL[EHHOM SHEPryy CBeTa

2) CBeT C NMOBEPXHOCTU MeTasljla 3/IeKTPOHOB He BbIpbIBAaeT
3) NpONOpPLMOHA/IBHO TOTJIOLEHHOW SHePTrUy CBeTa

4) obpaTHO TIPOTIOPI[MOHAJIEHO TOTJ/IOL[eHHOW YHEPrHUH CBeTa

3aganue Nel0
CornacHo ofHOMY U3 3aKOHOB (poTo3ddexTa: poTo3¢dheKT He IPOUCXOIUT, eC/Ir

Bbibepume o0uH u3 4 eapuaHmos omeema:

1) poToapdexT NporcxoAuT BCeria U He 3aBUCUT OT YaCTOTHI MaJjatoIero cBeta
2) yaCcTOTa Ia/jarolllero CBeTa MeHbllle KpacHOU rpaHulibl PoTosddekTa

3) yacToTa MazaIero ceera 60/bIIe KpaCHOU rpaHuLbl poTo3ddekTta

4) Takoro yTBep)KZeHusi cpe/ik 3aKOHOB (oTo3(deKTa HeT

OTtBeThI:
1) (1 6.) BepHbie oTBeTHI:
2) (1 6.) BepHble OTBeTHI:
3) (1 6.) BepHble OTBeTHI:
4) (1 6.) BepHble OTBeTHI:
5) (1 6.) BepHsie oTBeTHI:
6) (1 6.) BepHbie OTBeTHI:
7) (1 6.) BepHbie oTBeTHI:
8) (1 6.) BepHbie OTBeTHI:

- - - .

-

-

- .

oS

“ e



9) (1 6.) BepHble oTBeTHI: 3;
10) (1 6.) BepHble OTBeTHI: 2.

Ta6auna IX

OfTrerd Ha BONPOCH K KEpTogsan
Bonypioca

| ? 3 4 i) G T i 0 1o a 5}
l. [Nokazanust MEKPOMCTDPE, MM 3.0 4,9 L9 | 44 | 37| 514] 43| 2 2,88 4,18 35 | 266
2, lnusa BOJHEL, HM 480 690 (413|613 [540 (730 (390 [448 471|588 (%20 |452
3. Yacrora, 10% oy 625 435 7.26| 89| a8 411| 508 670 637| 50| 578! 663
4. Bueprua diotona, 10~ 3%dog - 41 3 48 32 37 7 34 44 142 34 38 43
5. Macea goroma, 10-% xa 46 | 32| 53| 36 | 41 [ 30| 37| 49| 46| 37| 43| 48
6. Mmnyase qorona, 16-28k2. u/cox 14 96 |16 1 12 a1 |11 1a 14 11 13 14
7. Smeprua QotoHa, 2,6 KE | 80 | 200 @3 LF ) a0 | Zd | 286 | 0| 84 37
8 DHepris HOTOSAEKTHONOR, 36 L2 | 04| 16| 063 09 | 03| 07| 14| 12 07 ] 10| 13
9. Ckopocts Gotosnckrponon, 108 wicex | 064| 037] 075 047| 056| 032| oz0| 070 065 00| 059 068
10. Yueso dotoymektporos b 1 cex, 1002 [ 17 [ 52 [ 13 |33 |23 (69 |2 15 [17 |29 |21 |16
11. Cuna ToKa Hackuuenns, Mka 28 | 82 [ 21 53 37 |1 46 | 24 | 27 | 47 | 83 | 26

IIpakTHueckas padora Ne36
Tema: Peinenue 3ajau 1o teme «KBaHnroBble nocryiarbl bopa. JHeprus cBs3u

[lenb: PaccuutaTh SHEPIHIO CBS3M HYK/IOHOB B sifipe. Painyc opOUTHI 3/1eKTpOHa.

Xop padoTsI
1. TeopeTtuueckas 4acTb.
KBanToBble nocrynarel bopa.
Mopens aroma Bogopoja no bopy
«He 6oiiTech ObITh HE3aBUCUMBIMU MbICTUTEIIME » [[)K03ed
TomcoH
AToMHOe g971po:
ATOMHOeE AJP0 — TeJjI0 MaJIbIX
pasMepoB, B KOTOPOM
CKOHLIeHTPUPOBaHbI [IOYTHU BCSI Macca 1
BeCh
TI0JIO)KUTEJIbHBIN 3apsi/| aToMa.
Juamerp sagpa: 10— 10 " m.
Juamerp aroma: 10 ' u.
B ciiyuae c atoMom , pacyeTbl, OCHOBaHHbIE Ha K/1IaCCHUeCKOM
MexaHVKe Hbl0TOHA TOBOPSAT O TOM, UTO aTOMbI OU€Hb HEYCTOWUYMBEI
I103TOMY
K ABJIEHHSIM, IPOUCXOAALMM BHYTPH aTOMOB, He00X0UMO
NPUMEHATb KBAHTOBYH) MEeXaHUKY.
Hoeas Teopus Hunsca bopa:




ITepBoIit noctyar bopa

Cy1iecTBy1OT 0Co0Oble, CTal[MOHApHbIe COCTOSIHUS aTOMa, HaXOAsICh B KOTOPBIX, aTOM He MU3/TyuaeT
SHEPrHUr0, MPU 3TOM, JIEKTPOHBI B aTOMe JABWXXYTCS C YCKOPEHUEM.

Bropoii nocrynar bopa

V3nyueHre cBeTa IPOUCXOJUT TIPU TIePeX0/ie aTOMa M3 CTAllMOHAPHOTO COCTOSIHUS C OOTbIlet
SHeprueu B CTallMOHapHOE COCTOSIHME C MeHbllel SHepruei. JHeprusi U3ayueHHoro (PoToHa

o o Ek_En
PaBHa PasHOCTH SHepIHif CTALMOHAPHEIX COCTOAHM:V,, = —— — hv,=E,—E,.
0
0
—0,533B Es
—0,855B E,
—1,51B E,
—3,45B E,

—13,69B E,




OcHoBHOE cOCTOsIHUEe

Tperui nocrynar bopa '
CrarrioHapHbIe 37IeKTPOHHbBIE O;MI}MOMHO HAWTU U3 CJIe/IYIOIIETrO YCIOBUS:

E, m,v, 1, =nh

2mm,v, R,=nh
m,v,R,=nh

h — keanroBast nocrositfast ITnanka,
U, — CKOpPOCTh 3/IeKTPOHA Ha JJaHHOU opOuTe,
R, — papuyc jaHHO# OpOUTEI,
n — HoMep OpOUTHI.
IIpaBW/Io KBAHTOBaHHUA OPOUT

N3 knaccuyeckon (pU3UKHU:

F. =k Ze-ze
R,
F,=ma, ki—ezzzm;f kZe’=muv,’R,
Pacuer paguyca Onpﬁl/ITbI anJIeKTpOHa Teopus Bopa
mev, R, = nh 7 ke? P n? R
{mevann =kZe? UnT"Th " Z mke?

» TAe

Z — 3apsI0BOE YUCIO, N — INIABHOE KBAHTOBOE YKCIIO.

Jia Bogopoaa:
2 h?

ke -
v1=T=2,2-106M/c R1=m=0,53'10 M



JHeprus 3/IeKTPOHAa B aTOMe BOJI0 o/a

myv,,2 7 ke?
v = .
e 2 " n h
g - Me 7 ke? 2_ 1 k’mge*
"2 \n h nZz  2h2

2. TIpakTuueckasi pabora
3apanmue. ITpounTaiiTe BHUMaTe/IbHO YC/IOBHE 33/[a4H U PElIUTE ee, M0/Ib3ysCh
nojcka3kamu. Ilo/iyueHHbIH OTBET CPAaBHUTE C TA/IOHOM.
3apaua 1. OnpeienTe YacTOTY BOJTHBI CBETA, UCITyCKaeMOT0 aTOMOM BOZOPO/ia TpU ero
riepexo/ie C MATOro SHePreTHUeCKOr0 YPOBHSI Ha TPETHM SHEPreTUUeCKUM YPOBEHb.
J17151 peltieHys1 BOCIIO/Ib3yeMCs1 BTOPBIM TTOCTYy/1aToM Bopa u dopmysioii 3Hepruu 3/1eKTpoHa Ha n-

OM YPOBHE.
OTBeT:;
9-10)2-9,11-10731. (1,6 - 107194 1 1
v53=—( ) — ( — ro(r_t = 2,35- 10" I'ng
2(1,05-10734)2 . 6,63 - 1034 52 32

3apaua 2. HalijuTe Culy TOKa, KOTOPBIi BbI3bIBaeT 3/1IeKTPOH, iBUTasiCh B aToMe
B0/I0P0/1a, HAXOAALEMCHA B OCHOBHOM COCTOSIHUH.
[na pellieHus 3a/auu:
2.1. Hanvimm ¢opmyJty CU/bl TOKa I10 Orpeie/IeHUI0 ;
2.2. Hy»KHO yuecTs, 4TO 3aps[, g AB/IseTC 3apsA40M 3/IeKTpPOHa (=e;
2nR4
T =

2.3. Tlepuog obpaiiieHHs 3/1IeKTPOHA 110 KPYrOBOM OpOuTe: i

OTtBeT:

I 16-107-2,2-10° 1.06-10~3 A = 1,06 MA
= 27-053-10-10 - UM

[TpoBeps cebs.
CtpoeHue aToMa. JHePrus CBSI3M aTOMHBIX sijiep

3aganmue 1
Orpefie/TUTh YKCII0 IPOTOHOB Y HEUTPOHOB, BXO/SAIIMX B COCTaB M30ToMa 6opa B-9.

3anuwume 4ucno:
Uucio HeHTPOHOB
Uuc10 npoTOHOB

3aganue 2
Ornpezie/iiTh MacCy HeHWTpa/ibHOro aroMa xpoma Cr - 52.

Bbibepume o0uH u3 4 eapuaHmos omeema:
1)13,6 10%kr



2)8,7 10*a.e.m
3)2,87 10%«kr
4)8,7 10%kr

3aganue 3
235
Appo ypana 92" JcnbIThIBAET paJvi0aKTUBHbIE TIPeBpallleHus U 10C/ie CeMU - U YeTbIpex -

pacna/ioB mpeBpalaeTcs B Apo CTabMIBHOTO M30TOMa CBUHIIA. B 3TOM M30TOIE CBHHIIA
COJIeP’KUTCS] HEUTPOHOB:

3anuwiume uucno:

3aganuve 4
Ornpefie/IUTh KaKyto [0/1F0 KWHeTUYECKON SHePTryyr TepsieT HEMTPOH TIPU YIIPYTrOM CTOJIKHOBEHUH

C oKosmmMcs spoM yriepoga C - 12, eciv mocsie CTOJIKHOBEHHUS YaCTHULIbI IBUKYTCS BLIOJIb
OJIHO MpsAMO. Maccy HelTpaabHOro aToMa yriepoa NpUHATH paBHoM 19,9272 10 kr.

Bbibepume o0uH u3 4 eapuaHmog omeema:
1) 0,32

2) 0,288

3)1

4) 0,85

3aganue 5
Ornpezie/IUTh SHEPTUIO CBsA3M sifipa aToMa He - 4. Macca HelWTpa/IbHOT'0 aToMa TeJivsi paBHa

6,6453 10 kr. (OTBET OKPYIJIUTH [I0 J€CATHIX)

3anuwume yucno:
JHeprus cBs3u, MaB

3aganue 6
Omnpegenutb, 4To HoJIbIIIE - MacCa aTOMHOTO si/ipa UM Macca CBOOOHBIX HYK/IOHOB, BXOZSIIIUX

B ero CoCras.

Bblbepume o0uH u3 3 eapuaHmos omeema:
1) Macca cBOOO/IHBIX HYK/IOHOB

2) Macca aTOMHOTO sifipa

3) UX MacChbl OJUHAKOBbI

3apanue 7
Onpepenutb Maccy u3otora N - 15, ecniv ©3MeHeHWe MacChl TPY 00pa30BaHUU si/[pa COCTABJISIET

0,2508 10 kr.

Bblbepume oduH u3 4 eapuaHmos omeema:
1) 7,06 10> kr

2)2,48 10%kr

3) 4,3 a.e.m.

4) 2,8 a.em

3aganue 8



ITpu oTpriBe HeliTpoHa OT sifipa renist He - 4 obpa3yetcs siipo He - 3. Ornipefiesiite Hepruto
CBSI3U, KOTOPYIO HE0OXO/IMMO Ha 3TO 3aTpaThUTh. Macchl HeHTpalbHBIX aTOMOB COOTBETCTBEHHO
paBHbI 6,6467 10 kr u 5,0084 10 kr. (OTBeT OKPYIJIMTh /IO L|e/I0r0 UKC/Ia)

3anuwume 4ucno:
OHeprus cBsi3zu, M>B

3aganue 9
Ornpe/ie/IMTh TIOTHOCT A/I€PHOIO BEIeCTBA, BLIPAKAEMYI0 UMC/IOM HYK/IOHOB B 1 cM?, eciv B

siipe C MaCCOBBIM UKC/IOM A BCe HYKJ/IOHBI TIJIOTHO YTIaKOBaHbI B Tpe/iesiaX ero pajuyca.

Bbibepume o0uH u3 4 eapuaHmog omeema:
1)8,7 10¥

2)2,56 107

3)5,97 107

4)13,9 10*

3aganue 10
OHeprus CBSI3U 4pa, COCTOSIEro U3 TpexX NPOTOHOB M YeThlpex HeMTPOHOB, paBHa 39,3 M3B.

OrnpefiesiuTe MacCy HEWTpPaJbHOTO aToMa, 00/1a/IatoIIero 3TUM SZPOM.

Bbibepume o0uH u3 4 eapuaHmog omeema:
1) 2,0035 10* kr

2)1,12 10 kr

3)1,75 10 kr

4)1,165 10% kr

BriBoz:

Kpurepum orjeHKu:

OneHka «5» CTaBHTCS:

- TIPU BBITIOJTHEHUU PAacueTHON uacTu paboThl B COOTBETCTBUM C WUCXOAHBIMU JaHHBIMU U 0e3
OIIMOOK;

- TIpY TIPaBU/IbHOM BBITIOJIHEHUW KOHTPOJIbHBIX 3a/jaHUM;

- MPU Ha/IMYMM BBIBOJA B KOTOPOM IMPHUCYTCTBYeT OTBET Ha IOCTAaB/AEHHYHO LieJib B JAHHOU
paboTe ¥ yKa3aHbl TIOJIydeHHbIe pe3y/bTaThl, [JO/DKHBI ObITh 0003HAaUeHbl OCHOBHBIE
3aKOHOMEpPHOCTU (eci OHU WCC/e/I0BaiCh); Tepeurc/ieHbl UCIo/ib3yeMble (OpPMYJibl WU
rpaBuIa.

O1eHKa «4» CTAaBUTCA: TIPU HETIOJIHOM BBITIOJIHEHUH KOHTPOJIBHBIX 3a/JaHUW UM HETIOJIHOM, HO
B LIeJIOM BEPHOM BBIBO/IE.

OneHka «3» CTaBHTCS:

- IPU HETOYHBIX pacyeTax;

- mpu QopmanbHOM BbIBoJe ~ 0e3 yKa3aHUS W3y4yaeMbIX 3aKOHOMEDHOCTeW, TpaBWI U
TMO/TyYeHHbIX 3HauUeHW NCKOMOM BeJINUMHbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHUM, TIPY TIOJTHOCTBIO OTBeuarolneid TpeboBaHUsIM paboTe;

- IPU OTCYTCTBUU BbIBOJIA.

OneHka «2» CTaBHTCS:

-[IPY HEBBITIOJTHEHUU BbIBOZA U OTCYTCTBUU YaCTU PACUETOB;

-[IpA OTCYTCTBUM PaCUeTHOM YaCTH;

-1py Hebpe>kHOM 0(hOpPMIIEHHH U OTCYTCTBHS YaCTH PACUETOB;

-[IPY HEBBITIO/THEHHBIX HECKOIBKUX MTyHKTOB YKa3aHHbIX BBILLIE.



OTBeTHI K TeCTy:
1) (1 6.): BepHbiii oTBeT: 4.; BepHbiii oTBeT: 5.;
2) (1 6.) BepHble oTBeTHI: 4;
3) (1 6.): BepHbiii otBeT: 125.;
4) (1 6.) BepHble OTBETHI: 2;
5) (1 6.): BepHbiii oTBeT: 28,4.;
6) (1 6.) Bepnbie oTBeTHI: 1;
7) (1 6.) BepHble OTBeTHI: 2;
8) (1 6.): Bepnsiii oTBeT: 21.;
9) (1 6.) BepHbie oTBeTHI: 1;
10) (1 6.) BepHble oTBeTHI: 4.

IIpakTnueckas pabora Ne37
Tema: Cioco0bI Ha0/TI0/{eHUS ¥ PerHCTPALiH 3apsDKeHHbBIX YaCTHI]

Ienb: V3yunts criocobbl HAOMIOAEHUS U PeTUCTPALMH 3apsDKeHHBIX UaCTHI]

Xop paboTsl.
1. TeopeTnyeckKas 4yacTb
METO/bI HABJIFOAEHUA 1 PETUCTPALIN SJIEMEHTAPHBIX UACTUL]

Cuetuuk ['eiirepa

- CJIY)KUT JI/1s1 IOJicUeTa KOIMUeCTBa paJjMOaKTUBHbBIX 4acTUL] ( B OCHOBHOM 3/1eEKTPOHOB).

OTo cTek/isiHHasE TpPyOKa, 3amoTHeHHasi ra30M (aproHOM), C ABYMSI 37IeKTPO/iIaMH BHYTPH (KaTo,
Y aHoJ).

[Tpu nposieTe yacTHMLbl BO3HUKAET y/japHasi MOHM3aL|s ra3a U BO3HUKAaeT UMITYJ/IbC
3/1eKTPUYECKOr0 TOKa.

C, & ITepecuentioe
*_;_-j_f;: L yempoucmeo

1500B] o

HocTtouHcTBa:
- KOMITAaKTHOCTh
- 3(peKTUBHOCTD
- OpIcTpOZIEIiCTBIE
- BbICOKasi TOUHOCTh (10000 yacTuiy/c).
I"'ne ucrnons3yercs:
- perucTpaLys paJi0aKTUBHBIX 3arpsI3HEHUN Ha MECTHOCTH, B MIOMEIIeHUsIX, OJ€XKbl,
MPOAYKTOB U T.[.
- Ha 00beKTax XpaHeHHUsl PaJJM0aKTUBHBIX MaTepHasiOB UM C pabOTarOIIMMHU si/lePHBIMU
peakTopamMu
- npu TIOMCKe 3asexxen pPaZiIM0aKTUBHOM PY/IbI (U, Th)

Kamepa Bunbcona
- CITY>KUT 717151 HaOumroieHnst U oTorpadrpoBaHus C/IeIOB OT MPOJieTa YaCTHI] (TPEKOB).



BHyTpeHHUII 00beM KaMepbl 3aro/iHeH TapaMM CITUPTa WM BOJBl B TiepeHACHIIeHHOM
COCTOSTHUM:

TIPU OMYCKaHWH TOPILHS YMeHbIIaeTcsl [iaBjieHre BHYTPU KaMephl U MOHW)XaeTCsl TeMriepaTypa,
B pe3y/bTaTe aZjiabaTHOTO rpoLjecca 00pa3yeTcs rnepeHachIeHHbIH Tap.

[To csemy TmponeTta uacTULbl KOHJIEHCUDYIOTCS KarleJlbKU Bjard W 00pa3yeTcs TpeK
— BUIUMBIi cnef,.
[Ipy mnomelieHUM Kamepbl B MarHUTHOE Ti0jie 10 TPeKy MOXKHO OIpe/le/IUTb  SHEepPrHIo,
CKOPOCTb, MacCy Y 3apsijj YaCTHLbL.

Hapw ecoul F‘
way cnupma

[To a/ivHe ¥ TOMLMHE TPeKa, M0 ero UCKPUB/IEHUIO B MAarHUTHOM T10J1e
OTpeiesIsitoT XapaKTePUCTUKU MpoJieTeBIIel paii0aKTUBHOM yacTullbl. Hanpumep, anbda-
yacTuLa fiaeT CIUIOIIHOM TOJICTBIN TPEK, ITPOTOH - TOHKUU TPEeK, 3/IEKTPOH - TYHKTHUPHBIN TPeK.

[Ty3bippKOBas Kamepa
- BApUaHT KaMepbl BusibcoHa

-

Kudkui scdopod,

nponan &

[Tpu pe3koM NMOHWKEeHUM MOPLLIHS XKUAKOCTb, HAXOAALAsACS M0/, BBICOKKMM [laB/IeHNe,
TIepexo/IUT B TieperpeToe cocTostHue. [1pu ObICTPOM [IBMXKEHHH UaCTULIbI TI0 C/iefly 00pa3yroTcst
My3bIPbKY Mapa , T.e. KUJKOCTb 3aKUIlaeT, BUJIeH TpeK.

[MpeumyiiiecTBa nepe Kamepoii BusibcoHa:

- OosIbIIIas TJIOTHOCTD CPe/ibl, CJIe/[0BAaTe/TbHO KOPOTKHE TPEKH

- YaCTUI[bI 3aCTPEBAIOT B KaMepe ¥ MOKHO TIPOBOZUTS JAajibHellliee Hab/F0ieHre yacTuL]

- bosbInIee OBICTPO/IEIICTBHE.

MeTo/ TOJICTOC/IONHBIX (POTOIMY/IBCUIA

- CJTY>KUT /151 pETUCTPAL[M YaCTHI]

- TIO3BOJISIET PETMCTPUPOBATh Pe/IKMeE SIBJIeHNs 13-3a OOJIBIIOr0 BPeMsT SKCITO3ULH.
@®OTO3MYIBCHSI COEP>KUT DOJTBITIOE KOJTMUECTBO MUKPOKPUCTA/VIOB Opomu/ia cepebpa.
Breraroriiie 4aCcTHLIbI MOHU3UPYIOT MOBEPXHOCTH (hOTOIMYIbCcHi. Kpuctamimku AgBr
pacraziatoTcsi IO, IeMCTBHEM 3apsDKeHHBIX YaCTHLL U TIPH MPOSIBJIEHUH BBISIBJISIETCS CJIe]] OT
TIpOJIeTa YaCTHULBI - TPEK.

[To ayivHe U TOMIMHE TPeKa MOKHO OTIpe/Ie/TUTh SHEPTHI0 U MacCy YacCTHLI.

2. IlpakTHyeckas yacthb. [IpounTaiiTe BHUMAaTe/IGHO 3a/laHHe M 3aMI0/THUTE Ta0/IHMILy.
3ajjanue (Bb1/jaeTcs 10 BApMAaHTaM UH/AMBUYA/IbHO):



Bonpochl X KaBTOUKAM |
Tpeuu B Hamepe BunbcoHa

1. Onpeneante, HCHOOAL3YA KASTYATYIO CerKy, w3 uenrtpa O, pa-
ANYyC KPUBH3IIB TPaeKTOPHH HpPOTOHAa B Toake 1. ]

2. QOnpenenure u3 uenHtTpa Oy paiHyC KPHBH3HbL TDAGKTOPUH OpPO-
TOHa B TO9Ke 2. '

3. Kaxyio CKOpOCTE HMEeT NTPOTOH B Touke [7?

4. Kagyio CKOPOCTL HMEeT NMpoToH B Touke 2?7 (Beawuwna Maramr-
HOH HHAYKIHHY yKa3aHa B KapToukKe, a BEKTOP HanpasJeH NepneHAHNKY-
JISIPHO IJIDCKOCTH, B KOTOPOH JEKUT TPACKTOPHS ABHIKEH A I POTOHOB.)
OObACHHTE NDHYHHY U3MEHEeHH CRODOCTH NpoTcHa.

D. Brmucaurte uMnyaec nMpoToHa B TOYxe 1.
. Bemmcnure uMOoyasc NMpoToHa 8 Touke 2.
. Kakolt guHeTHueckol sueprieil odnanaer NporoH B TouKe [?
. Kaxofl KuneTHueckofi sHeprueir oGiaiser nNpoToH B Touxe 27
. PaccupnTafiTe KHHETRUYECKYIO SHEPCHIO KaNo#d ajdmpa-dacTHinl
0OoC/e peaKIHH B33UMOASHCTBISI NMPOTOHa C aTOMOM JIITHS,
10. Kagos moayde uMOYABC2 Kamkaoll adbda-4acTHib! Hochde peak-
e
11, Brimicanrte yrod, moj KOTOPBIM pa3feraiorest ansda-gyacraus,

W~y
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J2ANQINNTE TADIAY.

Haspanne CxeMaTHUecKoe dusnueckie PesyasTar
VCTpOIiCTEA n3obpaskeHie NPUHLIIIBI
JelicTEHA

Cuerunik ['efirepa
Kamepa BiomscoHa

[Iy3e1pEKOBas
KaMepa

Metozg
TOJICTOCIIOIHBIX

(poTo3MYIIELCIIT

CIOHTIIIAIIIOH-
HEIT MeTOT,

Kpurepum onjeHKkH:

OneHka «5» CTaBHTCS:

- TIpY BBITIOJTHEHUW PACUeTHOM YacTH pPabOThl B COOTBETCTBHUU C UCXOAHBIMH JaHHBIMU U 0e3
OIMOOK;

- TIPU MPaBU/ILHOM BBITIOJTHEHUU KOHTPOJIbHBIX 3a/laHUM;

- TIPM Ha/IMUMU BBIBOJIa B KOTOPOM TMPHUCYTCTBYeT OTBET Ha IOCTaB/AEHHYIO 1ieJib B JaHHOU
paboTe ¥ yKa3aHbI TIOJlyueHHbIe pe3yJ/bTaThl; [O/DKHbI ObITb 0003HaueHbl OCHOBHBIE
3aKOHOMEPHOCTH (eC/ii OHU HCC/IeI0Ba/IMCh); Tepeurc/ieHbl HWCIOo/b3yemMble (OpMy/bl WU
rpaBu/a.

O11eHKa «4» CTAaBUTCS: TIPU HETIOJIHOM BBITIOJIHEHUU KOHTPOJIBHBIX 3a/JaHAW U/ HETI0JIHOM, HO
B 1[e/IOM BEDHOM BBIBO/E.

OneHka «3» CTaBHTCS:

- TIPU HETOUHBIX pacueTax;

- mpu (dopmasbHOM BbIBOZIe ~ 0Oe3 yKa3zaHUsI M3yuaeMbIX 3aKOHOMEpDHOCTeH, TMpaBul U
TOJTyYeHHbIX 3HAUeHWH NCKOMOU BeJINYMHBbI;

- TIPU OTCYTCTBUHM KOHTPOJIbHBIX 3a/IaHWH, TIPY TIOJTHOCTBIO OTBeuarolleld TpeboBaHUsIM paboTe;

- TIPU OTCYTCTBUH BLIBO/IA.

OneHkKa «2» CTABHTCS:

-TIpY HEBBITIOIHEHWH BbIBOJ]a U OTCYTCTBUU YaCTH PacuyeToB;

-[IpA OTCYTCTBUM PACUeTHOM YaCTu;

-1py HeOPEXKHOM O(OPMJIEHUH U OTCYTCTBHSI CXeM, TPAMKOB U YaCTH PACUETOB;

-[IPY HEBBITIO/THEHHBIX HECKOTbKUX MyHKTOB YKa3aHHbBIX BBILLIE.

OTBETBI:



Laoan i a A

Oreera Ba DONpoc K KApTowKaM
Bonpocw
3 4 5 o 7 B g 10 8 6

1. Paguye B touxe 1, cm 6,0 6,5 6,0 8,0 6,5 4.0 5,0 7.0 G,5 6,0 6,0 5,0
2. Pamiye v rouke 2, ca 50 | 50 4,6 6,7 4,3 34 | 42 5,4 53 | 4.5 5,0 39
3. Cropocre 8 toure 1, 107 m/eex 1,7 | 1,6 2,3 1,9 2.2 19 | L2 0T L8 [ L9 1.2 1,9
4. Cxopocte B Touxe 2, 10" at/cex ] 1,2 1,8 1,6 1,5 1,6 1,0 2,1 1,4 1,4 0,56 1,5
5. HMunynec npotosa B Touke 1,

10~20 ke mtfcen 29 | 26 3,8 3,2 3.6 32 | 20 45 | 29 | 31 1,9 32
6. Hmnysse npotona v touke 2,

1072 2. atjeex 24 | 20 29 | 27 2.4 T [T 35 24 | 2,3 1,6 2,5
7. KHneTiuecKkad SHEPIHA NPOTOHA B TOY-

ke 1, Mss L6 | 1,3 2,8 L9 | 25 1,9 | 0,74 3.8 1.6 | L& | 070 L9
8, Kuneruyeckan sHeprius npotoHa oo To4-

ke 2, Msa Lo | 0,74 16 14 11 L3 | 0,54 | 22 1,) | 099 048] 1.2
9, Kunereckan sieprus  kamaol anbiha-

qacrHuel, Mss 90 | 89 83 | 82| 91 92 | 88 96 | 90 | 90 [ 87 9,1
10. Mmnyase xawpoll anvda-yactnns ;1.1'1'51 BCEX KapTouek npuiananteynHo pasen 14. 10720 ke afeex,
11, ¥Yron Mexay HanpanJennaMn paafieraiomuXen afn(a-1acTuil A4s BCeX KAPTOueK NPuGN3NTeNsio pasch 170°

[TPAKTUYECKAS PABOTA Ne38

TEMA: OmnpejesieHve TOPU30HTA/IbHBIX U 3KBAaTOPUAIbHBIX KOOPAWUHAT
HebeCHBIX Tes

LEJIb: 1.0cBoUTb OpHWEHTUPOBaHWE Ha MECTHOCTU 10 TOPHU30HTATbHBIM
KOOp/IMHaTaM HeOeCHBIX Ten ;

2.0CBOUTH CUCTEMY 3KBaTOPHA/IbHBIX KOOPAWHAT
Bpewmsi paboTsl: 2 yaca
XO/] PABOThBI

1. TEOPETUYECKASA YACTD.

Yrto MOKHO cKa3aTb 06 00bekTe Ha Hebe (ConHile, HaripuMep)? MOXHO CKa3aTb, UTO
COJHLIE BOCXO/JUT Ha BOCTOKe U 3aXOAUT Ha 3amaze. To eCTb MOXKHO OIpeJielIuTh B
KaKyr CTOPOHY TOPH30HTa HY>KHO ITOCMOTPETb, UTOObI YBU/IETH €ro.




HanpaBneHnve Ha 0ObeKT 3a/lal0T B BUJle yT/ia, HA KOTOPBIM HY>KHO TIOBEPHYThCs OoT FOra 1o
YaCcoBOM CTpesike (HampaBo), BeJIMUMHA 3TOTO yTjla Ha3bIBAaeTCs a3UMYTOM M 0003Hauaetcs “A”.
Hamnpumep, asumyT FOra paBen 0°, asumyTt 3anaza paseH 90°, asumyt CeBepa — 180°, BocToka —
270°. V3 ombiTa A0OraZibiBaeMcsi, 4TO HYXKHO ellje OfHy KoopAuHaTy. CBeTU/I0 MOXKET ObITb Haf,
CaMbIM TOPM30HTOM IIOBBIIIIe W, HAKOHeL|, TaK BBICOKO, UTO IPUXOJUTCS 3aJUparb rOJOBY U
HabJ/r0/1aTh CTaHOBUTCS OueHb Hey00HO. Itu BapHaHThI MaTeMaTUueCKU
OTpe/iesisitoTCsl BBICOTOM “h” yryioMm MexJy IJIOCKOCTBI0 TOPM30HTa W HarpaB/ieHWeM Ha
cBeTw10. Haripumep, eciiv cBeTUIO “KacaeTcsi” TOPU30HTa, TO ero BbicoTa (°, eciu ke CBeTU/I0
HaxOAUTCS TpPsIMO HaJ, Hamu, TO ero BbicoTa — 90°. Touka, KoTopasi y Hac HaJ, T0JIOBOM,
Ha3bIBaeTCs 3€HUT U 0003Hauaercs “Z”.

Takum 00pa3om, UT00bI, 3Hasi a3UMYT U BBICOTY, ONPEJe/TUTh MECTOHAXO0XK/JeHHe CBeTH/Ia
Ha He0e, HY)KHO:

1. BcTaTh JIMIIOM K KOTY
2. TOBepHYTCA Ha yroj A (a3sMMyT) 110 YacOBOM CTpesiKe (Hampaso).
3. MoJHATH CBOM B30p Ha yroJj h (BbicoTa) M Mbl YBH/UM, TO YTO XOT€/IH.

Terneppb MOXXHO B UHC/IaX BbIPa3UTh MeECTOHaxXOXAeHHe HebecHOro o00OBEeKTa, HO JaBalTe
TIOCMOTPHM, UTO MPOUCXOAUT Ha Hebe. Kak Mbl roBopu/iv paHee, HebecHast cepa BpailjaeTcsi, TO
eCTb TOPU30OHTa/IbHble KOOPAWHATBHI 3Be3[] TOCTOSHHO MEHSIOTCS, OHU TO BOCXOJAT Haf
TOPU30HTOM Ha BOCTOKE, TO OUepPTUB YTy, 3aXOJAT Ha 3anaze. [lpyrue 3Be3/ibl He BOCXOJAT U He
3aX0/4T, a BPALLlAlOTCS BOKPYT TOUKM, KOTOpasi Ha3bIBaeTCs IOIF0OCOM MUpa , 3TO eJUHCTBEHHAas
HeTIoZIBYKHAs TOUKa HeOecHOM cepbl, a 3HAUUT ee TOPU30HTA/IbHbIE KOODJUHATEI He MEHSIFOTCS
U UX MOXKHO 3adukcupoBath. /laBaiiTe rnmonpoOyeM NMPUMEHUTb HAIllA 3HAHUSI TOPU30HTATBLHON
(OT cnoBa «TrOPU30HT») CUCTEMbI KOODJWMHAT Ha MPaKTUKe, OrpejeuM KOOPAWHATHI MO/oca B
KOTOPOM IO CUaCT/IMBOM Cy4alHOCTH OKa3asach IOJIpHas 3Be3zia. Bo-nepBbIx, Mbl 3HaeMm, 4To
9Ta 3Be3/jla HaXO/JUTCSI Ha ceBepe, a3UMYT KOoToporo paBeH 180° (0H MPOTHBOIIO/IOXEH IOTY, OT
KOTOpOro BefieTcsi oTcuerT asumyTa). C BBICOTOM TMOC/I0)KHee, HO HEMHOrO TMOBOOOpa)kaeM.
[TonsipHas 3Be3ja HaXOAUTCS TIPSIMO HaJl CeBePHBIM IOIFOCOM, ¥ HaXO/Ch TaM ee BUJHO TIPSIMO
Ha/J| T0JIOBOM (B 3eHUTE), a 3HAUMUT OHA UMeeT MaKCHMMaJIbHO BO3MOKHYI0 BbicOoTy 90°. Ec/iu mbl
HEMHOTO Tepe/IBUHeMCsI TIOOJIvKe K 9KBaTOPY, TO TOJIspHast 3Be3ja Oy/ieT BUZHA UyTh TTOHMKe
(BbicoTa ee OyzeT menbliie 90°). Uem OGike Mbl OyzieM ABUraThCs K 9KBaTOPY (Teorpaduueckas
mmpoTa Oy/leT yMeHbIIaTbCs), TeM HUKe Haji TOPU30HTOM OyZieT BWHA W TIOJISIPHast 3Be3fa.
Haxopsice Ha 3KkBatope, moJsisipHasi 3Be3/la BUJHA MPSIMO Ha JIMHUM TOPU30HTA, TO €CTb UMeeT
BbICOTY 0°.



Ho reorpaduueckas mupora 3kBaropa Toxe 0°. JT0 He
MPOCTOe COBMNAjieHHe, 3TO 3aKOHOMEPHOCTb.

BbIcoTa MoJIl0ca paBHa MIMPOTE MECTHOCTH C KOTOPO# BeJeTCs
Ha0/1r0/1eHMe.

Ka3zanocek Obl, 3Has TOPU3OHTAIBHYIO CHUCTEMY KOODAMHAT MOXXKHO
HEMHOroe, OIpeJeJnTb KOOPAWHATHI MO/KCa MHPA, HO T0 HUM
MO>XHO y3HaTh, BO-TIEpPBbIX, [/le CeBep, BO-BTOPBIX, OMNpeJe/vB
BBICOTY, Y3HaeM LIUPOTY MECTHOCTH, Ile Mbl HAXOZUMCS, a 3TO y>Ke

Hemano. Bce ke mpoGsieMa ocTanach, TOpPU30HTalbHAas CHUCTeMa y00Ha /it HabGIroZeHUs
HeOeCHBIX OOBEKTOB, HO Heyjqo0Ha [/ aHa/lu3a TOro, YTO TMPOMCXOAUT Ha Hebe. Ba)kHBI
V3MeHeHHs B KapThHe HeOa.

3Be3/Ibl IBWXKYTCSI BMecTe C HeOeCHOM
cdepoii, HO B3aMMOPACIIO/IO)KEHHE WX
He MeHsieTcs. Co3Be3usi HEU3MEHHBI
BOT y)Ke MHOTHWe crojetus. HyskHa
Takasl CHCTeMa KOOpJWHAT, KOTopas
ObI ompesiensiyia MeCTO KaXK/I0M 3Be3/Ibl
Ha HebecHOUM cdepe, cBOeoOpa3HbIi
aZipec, TI0 KOTOPOMY MOXXHO ObLIO ObI
0e301IMO0YHO HAMTU 3Be3fdy, Ja |
moboe  apyroe  HebGecHoe  TeJIo.
[MogobHO TOMYy, Kak Ha Tr00yce
OTMeueHbl BCe 3eMHble OOBEKTHI,
HY)KHO OTMETUTh HebOeCHble OOBEKTHI
Ha HebecHom ry00yce. Ochb 3TOTO
riobyca TIDOXOAWT uepe3 TIOTHOCHI
MHpa, CeBepHbIN u FO>KHBIN
(o6o3Hauarorcsi P). Bokpyr aToil ocu
BCce U Bpauaerca. Ectb y 3T1Oro
ryiobyca skBaTop (HeGeCHBINM, KOHEUHO), KOTOPBIM MPOXOJUT TaM >Ke T/le ¥ 3eMHOM, HO He TI0f
HOTaMH Ha 3eMJIe, a HaJl To/I0Boi Ha HeOe. BooOi1ie, 3eMHO#1 11ap HAXOAUTCSI BHYTPU HeOeCHOT0O
riobyca, ¥ CcUCTeMa KOODZAWHAT, KOTOPOW TIO/b3YIOTCS aCTPOHOMBI, TIOXOXKa Ha CUCTEMY
reorpauueckux KOOp/MHar.

EcTb y 3Be3z CBOsI LIMPOTA U [I0JITOTA, TOJILKO HEMHOTO TIO-PYTOMY OTIpeZIe/IsIFOTCSI. AHAIOroM
IIIMPOTHI Ha 3eMJie SIBJISIETCS CK/IOHeHHe § Ha HebOe, KoTopoe paBHO 0° Ha HeOeCHOM 3KBaTope U
90° B mosroce mupa. Eciin 00beKT HaxouTcst O/Mke K CceBepHOMY TIOTFOCY MHpPa OT HeOeCHOro
9KBaTOpa, TO CKJIOHEHHWE TOJ0KOUTebHO, eC/Ti )Ke OOBEKT OT JKBaropa OJ/iKe K HOXKHOMY
TOJIFOCY MMpa, TO CKJIOHeHHe TMpuoOpeTaeT MUHYC (OTpHUIjaTebHO), TO eCTb CKJIOHEeHHe
MeHsieTcs oT -90° mo 90°.

-90°<§<90°

[lpyrasi KOOprHaTa OTCUMTHIBAETCS OT TOYKHM Ha HeOeCHOM



JKBaTope, KOTopast
Ha3bIBAETCS] TOUKOM

B€CEHHEro paBHOAECHCTBUA
(‘JTO 3TO 34 TO4YKa U nouyemMy

TaK HA3bIBAETCA MbI

IMOroBopuM I1o3jHee, rokKa

9TO KdKafa-TO TOUYKaA

HaMepTBO 3aKperieHHast Ha
HeOecHOM 3KBaTope). JTa
KOOp/JMHaTa Ha3bIBaeTCsl
NpsiMoe BOCXO0XK/ieHHe O U
OTCUYMTHIBAETCS 110 SKBATOPY
MPOTUB YaCOBOM CTPEJIKH,
oHa MeHsieTcs ot 0° 7o 360°,

0°<a<360°

9T0 — 3KBaTOpPHa/JIbHasA CCTeMa KOOP/AUHAT.

HO 3Ty BeJIMUMHY TIPUHSITO U3MepsSTh B yacax, MHUHyTax U ceKyHjaxX. Eciu npepactaButh cebe
9KBaTOpP YacOBbIM I1MdepbsaToM, TO BpeMs TIOK&KET TpPsSIMOe BOCXOXKIeHHe OObeKTa,
HaxXOZsIlerocss Ha 4acoBOW CTpesike (CMOTPeTb HY)KHO CO CTOPOHBI HO)KHOTO TOJIFOCa MHUPA).
90°= 3" (3"), 180° = 6" (6"), 270° = 9* (9", 0° = 12°(12".

Takas cucTeMa KOOp/MHAT Ha3bIBaeTCs IKBATOPHA/IbHON. [10ZI00HO TOMY, KaK B OCHOBaHWUU
TOPU30HTA/IbHON CHCTEMBI JIEXKAT TOPU30HT, B OCHOBAaHWM SKBAaTOPUATbHOW CHUCTEMBI JIEXKHUT
HebeCHBIN 3KBaTOP.

2. NMIPAKTUYECKAS YACTb.
ITo KapTe 3Be3gHOTO Heba HaliiWTe SKBAaTOpHA/IbHbIEe KOODJUHATH WM Ha3BaHUe

3Be3/bl.
HasBanue a-Jlebenst | o-Opuona a-Bosnonaca a-JIbBa ? ?
3Be3/bl
ITpsamoe 20u 54 50mMuH ? ? 16u 18u
BOCXOJK/IEHUE, 40MuH 25MuUH 35MuH
o
CkioHenue,b +45 ° ? +20 ? -26° +35°
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CEHTABPE

YToObl 3aKpeNUThL 3HaHUS U TIPOBEPUTH Ce0st IPOWAUTE STOT TPeHUHT. Hy)KHO IIe/IKHY Th 10
TIpe/I/IOKEeHHI0, KOTOPOe KayKeTCsl BaM Harboree rpaBU/IbHBIM. [Ipy TOUHOM TOMajaHNu BbI
niepeiiziere K caefyroiieMy yHKTY. [Ipy HETOUHOM OCcTaHeTeCh TaM, rZie ObUTH.

e Al. A3UMYT OTCUMTBHIBAIOT OT HarlpaB/IeHUsI Ha CeBep
e A2, A3UMyT OTCUMTBLIBAIOT OT HallpaB/IeHUs Ha KT
e A3. A3¥MyT OTCUMTBLIBAIOT OT HarlpaB/eHUs Ha BOCTOK

e B1. BeicoTa 00Bb€KTa HaXOAAIIErocst Ha ropu3oHTe — 90°
e b2. BeicoTa 00beKTa HaxosIIIerocst Ha ropusoHTe — 0°
e B3. BeicoTa 00beKTa HaXOAAIIErocst Ha ropu3oHTe — 180°

e Bl. Beicora 3enura paBHa 0°
e B2. Beicora_3eHuTa paBHa 45°
e B3. Beicora 3eHura paBHa 90°


http://astro.uni-altai.ru/intro/trening/co1.html
http://astro.uni-altai.ru/intro/trening/co4.html
http://astro.uni-altai.ru/intro/trening/co3.html
http://astro.uni-altai.ru/intro/trening/co3.html
http://astro.uni-altai.ru/intro/trening/co2.html
http://astro.uni-altai.ru/intro/trening/co3.html
http://astro.uni-altai.ru/intro/trening/co2.html
http://astro.uni-altai.ru/intro/trening/co1.html
http://astro.uni-altai.ru/intro/trening/co2.html

e (1. Asumyt CeBepa — 180°
e (2. Asumyt CeBepa — 90°
e (C3._Asumyt CeBepa — 0°

e JI1. Teorpaduueckas mmupoTa 60sbliie BICOTHI ITo/sIpHOL 3Be3/1bl
e [12. l'eorpacuueckas mupora paBHa BbicoTe [losisipHOI 3Be3/bl

e EI1. B TeyeHuH CyTOK a3uMyT U BbICOTA BCEX 3Be3]; HEU3MEHHbI

e E2, B TeyeHHHU CyTOK a3MMYT U BbICOTA BCEX 3Be3[| [IOCTOSIHHO U3MEHSIOTCS

e E3. B TeueHny CyTOK a3MMyT U BbICOTa BCeX 3Be3[], KpoMe [1ossipHOM, MOCTOSIHHO
V3MEHSIOTCS

» JK1. Ecu 3Be3/ja HaxoAUTCsi Ha HebeCHOM 3KBaToOpe, TO ee CKoHeHue 90°
e JK2. Ecm 3Be3/ja HaxoAUTCsl HA HeOeCHOM 3KBaTOpe, TO ee CKjioHeHue 0°
» K3. Ec 3Be3ma HaxoguTCs Ha HeOeCHOM 3KBaTope, TO ee CKioHeHHe -90°

BBIBOJI;:

Kpumepuu oyeHku:

OueHka «5» - TIpU BBITTOTHEHWH ABYX 3a/laHUM, U BbIBOJIA;

OrtieHKa «4» - TIpY BBITIOJTHEHUHN BCeX 3a/aHuii ¢ 1 umm 2 ommmbkaMu, Wi HeOpeXKHO 3aroTHeH
OTUeT;

OueHka «3» - TIpU BBITIOJIHEHWH OJHOTO 3a/aHus; MPU pacCIlIbIBUaThIX OTBeTax; IpyU HeyMeHUU
BbIPA3UTb YETKO CBOIO MbIC/Ib; WU TPH TJIOXOM 0()OpM/IEHUM OTYeTa.

OrieHKa «2» - TPY BBITIOJTHEHUU pabOThI HE COOTBETCTBYIOILEM YKa3aHHBIM BbIllle TPeOOBaHUSIM.

[TPAKTNYECKAS{ PABOTA Ne39

TEMA: Pacuér nMHEMHBIX U YIJIOBBIX pa3MepoB HeDecHbIX Tes (10 W3BECTHOMY
rapasijiakcy)

LHEJIb: Onpepensats paccrosauss B Co/HeyHOM cucTeMe C  TMOMOLIBIO

FOPU30HTA/ILHOTO Mapa/ilaKkca
Bpewmsi paboThI: 2 yaca
XOI PABOTBI

3. TEOPETUYECKAA YACTD.

a. OnpezenuTth reorpauueckyro
IIUPOTY ABYX MYHKTOB OKa3bIBaeTCs ropaszo
TpOlLie, UeM U3MEPUTh PACCTOSIHUE MeXXy HUMHU.
3a4acTyro HerocpeCTBEHHOe U3MepeHre
KpaTyaililiero pacCTOSIHUSL MeXXJY 3TUMHU yHKTaMU
OKa3bIBaeTCs HeBO3MOXKHBIM M3-3a Pa3/IUUHBIX
€CTeCTBEHHBIX MPensATCTBUM (TOp, PeK U T. I.).
[TosTOMy rpUMeHsieTcst criocob, OCHOBaHHBIN
Ha f18/eHUU Napaa1aKmu4ecko20 CMeujeHus

Puc. 3.9. [TapanyiakTueckoe cMellieHHe
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SeneHue napannakmuyeckozo cmeujeHus MpegycMaTpUBaeT BbIYHC/IeHHe PACCTOAHNUA Ha
OCHOBe M3MepeHHH J/IMHBI 0JHOU U3 cTOpoH (0a3uca — BC) u aByx yriioB Bu C B
TpeyrosibHukKe ABC (puc. 3.9).

HapaﬂﬂaKTHqECKI/IM CMEII€HHUEM HA3bIBA€TCH U3MEHEHHUE HAIIPAB/IEHUA Ha MPeAMET NPH
nepemMeiieHuun Haﬁfllﬂ}.'[aTEJ'lﬂ.

YeM fiafibliie pacrioioykeH MpeMeT, TEM MeHBIIIe er0 Mapa/UlaKTHIeCKoe CMeIIeHHe, U ueM
Oosbliie epeMelieHue Hab/moarens (6a3uc U3MepeHus), TeM 0OJIblile Mapa/lIaKTHYeCcKoe
CMellleHHe.

b. Omnpepenenue paccrosuuii B CostHeuHoM cucreme. I'opu30oHTa/IbHBIN
napasiakc

N3mepuTth paccrosiHue ot 3emsid Ao CosHLA y/1anock Jullib Bo BTopol nosioBuHe X VIII B.,
Kor/ia ObLT BIIEPBLIE OTIPe/ie/IEH 20pu30HManbHbIil napastakc ComHua. 1o cyTu gena, ipy 3ToM
M3MepsieTcsl Mapa/ulakTUdecKoe cMelrieHre 00beKTa, HaXO/AIIerocs 3a rnpejesiaMmu 3eMiid, a
6a3ucom siByisieTCs eé paiuyc.

Puc. 3.11. 'opu3oHTanbHbINM Napasiakc CBeTUIa

N3 tpeyronpHuka OAS MOXXHO BbIpasUTh BeJIMUMHY — paccrosgaue OS = D:

T'opu3oHTANBHBIM NapaJdIaKcoM ( p) HA3bIBACTCH VI0J1, 0] KOTOPBIM CO
CBEeTH/IA BHEH paauyc 3eMiIH, MepueHTHKYISPHBII Jayuy 3perans (puc. 3.11).

Ceetuno

p=Sinp

rae R — paguyc 3emiu. [1o 3Toli popmysie MOKHO BBIUMC/IUTBL pacCTOSIHUE B paZiycax 3eMiiH, a
3Hasl ero BeJIMUMHY, — BbIPa3UTh PaCCTOSIHUE B KUJIOMeTpax.

OueBH/THO, UTO UeM JaJjblile PacIooKeH 00BeKT, TeM MeHbllle ero rnapasviakc. Hanbosnbiee
3HayeHHe UMeeT rapauiakc JIyHbl, KOTOPBI MEHSIeTCSI B CBSI3H C TeM, uTo JIyHa oOpartiaeTcst 1o



3/ITMNITUYEeCKOU opbuTe, 1 B cpeiHeM cocTasysier 57'. [Tapannakcer iiadet u CosHLIIa
3HauuTe/IbHO MeHblile. Tak, napannakc CosHua paseH 8,8". 3HaUeHNU!O Mapasiakca
COOTBeTCTBYeT paccTosHue 10 Co/Hia, mpUuMepHO paBHoe 150 MIH KM. DTO pacCTosiHUe
MIPUHKMMAEeTCs 38 O/JHYy aCTPOHOMMUECKYI0 euHULY (1 a. e.) U UCIoIb3yeTcsl IPU U3MepeHUH
paccTosiHuM Mexxay Tenamyu COTHeuYHOU CHCTeMBI.

N3BecTHO, UTO /17151 MasbIX YTJIOB Sin p & p, eC/IM yroJi p BbIpakeH B paguaHax!!!! B oqHom
paguaHe cogepxxutcs 206 265”. Torza, 3aMeHss Sin p Ha p ¥ BbIpakasi 3TOT yIO/1 B paZiluaHHON
Mepe, Tio/iyuyaeM ¢hopMysly B BUe, YI0OHOM /17151 BBIUHMC/IEHHU:

206 265"
p= P R
W (C I0CTaTOYHON TOYHOCTHIO)
(2-105)"
p

D = R.

1.3. OnpepesieHue pa3MepoB CBeTH/I

Puc. 3.12. YrnoBeie pasMmepsl CBeTU/IA

3Hasi pacCTOsTHME /10 CBETH/Ia, MOYKHO OTPeZeTUTh ero JIMHelHHbIe pa3Mephbl, eC/Ti U3MepPUTh ero
yraoBoi paguyc p (puc. 3.12). @opmyiia, CBs3bIBatOIIasi 3TU BeJIMYMHBI, aHa/IOTHUHA hopMyrie
JUIsL OTIpe/le/IeHusI Tlapasiiakca:

_r
sin

D= P .

YuutbiBas, 4TO yIyi0Bble fuameTpsl faxke CosHLa v JIyHel cocrasisatoT npumepHo 30', a Bce

T/IaHeThbl BU/IHBI HEBOOPY KEHHBIM I'71a30M KaK TOUKU, MOXKHO BOCII0/1b30BaThCsl COOTHOLLIEHUEM:
sin p ~ p. Torga:



CrnenoBarenbHO,
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Ecnu paccrostnue D 13BeCTHO, TO
r = Dp,
I/le BeJIMUMHA p BbIpa)keHa B pajiuaHax.

4. IIPAKTUYECKASA YACTD.

1. YeMy paBeH ropu3oHTa/IbHBIN Mapaiiakc FOnuTepa, Hab/togaeMoro ¢ 3eM/u B
NIPOTUBOCTOSIHUY, ecau FOrurep B 5 pa3 gasslie ot CosHua, yem 3emsist?

2. Paccrosiaue JIyHbl OT 3emiiu B OmKaiiiiieit K 3emsie TOUKe opOUTHI (Tiepuree)
363 000 kM, a B HauboJiee yaanéHHow (amoree) — 405 000 km. OripefienuTe
TOPU30HTA/TbHBIN Mapasiakc JIyHbI B 3THUX MOJIOKEHUSIX.

3. Bo ckonbko pa3 CosHile 6osbiiie, uem JIyHa, eCiv UX yr/I0Bble AUaMeTphbl OJUHAKOBSI, a
rOPU30HTa/IbHbIE TTapa/ijlakChbl paBHbI 8,8" 1 57’ COOTBETCTBEHHO?

4. Uemy paBeH yryioBod aguametp CosHia, BuauMoro ¢ HenryHa?

BBIBOJI:

Kpumepuu oyeHku:

OrjeHka «5» - Py BBITIOJTHEHUU ABYX 3aJlJaHUM, U BBIBO/IA;

OtieHKa «4» - TIpY BBITIOJTHEHUH BCeX 3ajaHuii ¢ 1 nim 2 oummmbkaMu, Wiv HeOpe)KHO 3aroTHeH
OTUeT;

OueHka «3» - MPU BbIMIOJIHEHUM OZHOTO 3aJjaHusi; MPU PacIyIbIBYaThIX OTBETAX; MPU HEYMEHHH
BBIPA3UTh YETKO CBOIO MBIC/Ib; WJ/IU TIPU IJIOXOM 0(OpM/IEHUH OTUeTa.

OtieHKa «2» - TPH BBITIOJTHEHUHU paboOThl He COOTBETCTBYHOIL[EM YKa3aHHBIM BhbIllle TPeOOBaHUSIM.

IIpuaoxeHue K NpakTHYeCcKou padore 5.

[MTPUMEP PEINIEHUWSA 3AJAYN

Ha xakom paccrosiHuu oT 3emu HaxoguTcsi CaTypH, KOr/la ero TOPU30HTa/IbHbIM Tapasiiakce
paseH 0,9"?

HaHo: Pewenue:

p1=0,9" N3BecTHO, uTO mapasuiakc CosiHLa Ha pacCcTosiHUM B 1 a. e. paBeH 8,8".
Ds=1a.e. Toraa, HarucaB (popMyiibl AJist paccTosiHUs Ao CosHia v Ao CaTypHa u
po =8,8" MO/ e/IMB UX OJHAa Ha [PYTYIO, [I0JIyYMM:

D,—7




Otkypa

Omeem: D; = 9,8 a. e.

Uemy paBeH nuHelHbIM framMeTp JIyHbl, ecu oHa BuHa ¢ paccrosaus 400 000 km nog, yriiom
nipumepHo 30'?

Jano: PeweHue:

D =400 000 km Ecnu p BbIpa3uTh B pajuaHax, TO

p =30’ d = Dp.
CnepnoBaTenbHO,

d—"7

400 000 km « 30" - 3600”
296 265"

d= = 3490 kM.

Omeem: d = 3490 km.
IIpakTHueckas padora Nedl

Tema: OmnipezienieHye MoHsATHN 1-0H, 2-0i, 3-elf KOCMHUECKOH CKOPOCTH U u300pakeHre (hopMbI
ABIDKEHHSI OPOMT OTHOCHTE/THHO 3eMJTH

Lenb: Onpegenuts 1-yto, 2-y10 U 3-bH0 KOCMUYECKHE CKOPOCTH .
Xop paboThL.

3. TeopeTnueckasi 4yacCThb.



MNprMeHrM Ana onpejencHWA ABYX XapPaKTepHbIX «KOCMWYECKUX> CHDDO[TEH, CBAZGHHBIX C

Fuc. 5.8. PazmyHbie TpaeKTOPMK ABHIKEHNA CrIYTHUKOB BOKDYT 3emamn

vr

3T, KOHEYHO WASANW3aLKA, Bo-MEPBLIX MNaHeTa He LWApP, BO-BTOPbLIX, €CNM Y MNaHETbl €CTh AOCTATOMHO MNOTHAA aTtMocdepa,
TO TAKOW CMYTHMK — AaMe ecny ero yoacTcd 3anycTWTe — o4eHb DeicTpo croput. [dpyroe Oeno, Y4To, CKEMKeM CyTHWUK 3eMnu,
nNeTawowwii B MoHocdepe Ha cpefHell BbicOTe Haj NoBepxHocTeio B 200 KM MMeeT paauyc opbuTel OTNMYaIWWIACA OT CpeaHero
pagwyca 3emnn Bcero, npuMepHo, Ha 3 %.

Ha criyTHUK, ABWKYIIMICA 1O KPYroBoil opbuTe pajguycom i (puc. 5.9), AelcTByeT cuia
NPUTSDKeHUs1 3eM/d, coobIjaroiiiasi eMy HOpMaJIbHOe YCKOpeHHe

Puc. 5.9. [lgudiceHue uckyccmeeHHo20 cnymHuka 3emau no Kpy2oeoti opbume

ITo BTOpOMY 3aKOHY HBEIOTOHA MMeeM

Ecmn CIIYTHHUK ABWXXETCA He1d/IEKO OT IIOBEPXHOCTHU 3€MJII/I, TO

r::RE.




[TosTomy aJ1g V1 Ha 3emiie MoJiyyaeM

v, = Ggs - JgR, =/9.81.6.38 . 10° ~ 7.9 XX
3 C

BuHo ,uTO VI 1eliCTBUTENBHO OIpe/ie/isieTCs apaMeTpaMHU IJIaHeThl:eé paZiiyCcoM U MacCoM.

[Tepuop obparttieHUst CITyTHUKA BOKPYT 3eMJId PaBeH

2rR
T= ,
v
rae K — paguyc opGUTHI CIyTHHKA, @ ¥ — ero opOUTaIbHask CKOPOCTb.

MuHuManbHOe 3HaueHWe Mepuojia OOpalleHusi JOCTUTAeTCs TPH [BIXKEHWU T0 opowuTe,
paZiyC KOTOpOi paBeH paJyycCy IJIaHeThI:

T=2rx fi =27 E = 8§84.3 MUH
GM g

TaK 4TO MepPBYI0 KOCMHUECKYH) CKOPOCTb MOXKHO OMNpe/ie/IMTh M TaK: CKOPOCTb CITyTHHMKA Ha
KPYTOBOU OpOHTe C MUHUMA/IbHBIM TIEPHO/IOM 00pallleHust BOKPYT I/TaHETHI.

I[Tepros obpattieHNst pacTeT C yBeTMYeHHUEeM pPaZiiyca OpOuThI.

Ecnu nmepuoy obpaltieHust CIIyTHUKA paBeH Iepyoy oOpalieHusi 3eM/id BOKPYT CBOei OCH U
WX HarlpaB/IeHUs BPAIlleHHsI COBIA/IAl0T, a OpOHTa pacriosiokeHa B 3KBaTOPUAIbHOMN TJIOCKOCTH,
TO TaKOM CITYTHUK Ha3bIBAeTCs re0CTaljHOHAPHBIM.

['eocTalMOHapHBIA CIyTHUK MOCTOSHHO BUCUT HaJ, OJHOM U TOM >Xe TOYKOU MMOBEPXHOCTU
3emsu (puc. 5.10).

Puc. 5.10. [JsudxceHue 2e0cmayuoHapHo20 CrnymHuka

Ilnst TOro 4uToOBI TE0 MOIJIO BBIATH W3 Cdepbl 3eMHOTO TPUTSHKEHUS, TO eCThb MOTJIO
YAQIUTBCS Ha Takoe pacCTosiHWe, rAe NpUTsSKeHue K 3emsie repecraeT UrpaTh CYLIEeCTBEHHYIO
poJib, He0OX01Ma BTOpasi KOCMHYeCKas CKOpPOCTh (puc. 5.11).

BTopoii KoCMHYeCKOl CKOPOCTBIO U'/] Ha3bIBalOT HAUMEHBILYI0 CKOPOCTb, KOTOPYIO
HeoOX0AMMO COOOIIUTL Temy, 4YToObl ero opbura B T10/ie TATOTeHWs 3eMIM  CTana
napabosIMuecKoii, To eCTb YTOOBI TE/I0 MOTJIO TIPEBPATUTHLCS B CIyTHUK CoJsTHLIA.

Puc. 5.11. Bmopas kocmuyeckasi CKopocmb

st Toro uToObl Teno (MpU OTCYTCTBUM COTIPOTHUBIIEHHS CPeZbl) MOTJIO TIPEOZI0JIETh 3eMHOe
TIPUTSDKEHHe W YUTU B KOCMHUECKOe TIPOCTPAHCTBO, HeoOXOoAuMo, 4YTOObI KWHeTHYecKast


https://online.mephi.ru/courses/physics/osnovi_mehaniki/data/glossary/descriptions/10_5.html

SHeprusi TeJla Ha TIOBEPXHOCTH IUIaHeThl Obula paBHAa (WM TpeBOCXoAwsaa) pabory,
COBeplIaeMyt0 NPOTUB CHJ/I 3eMHOT'O MPUTsDKeHUs. HanuilieM 3aKOH cOXpaHeHHsI MeXaHU4YeCcKou
sHepruu E Takoro Tesa. Ha moBepxHOCTH Iy1aHeThI, KOHKPETHO — 3eM/I1

muf Frrr._-“lf;;
— AT
CKOpOCTb V11 TIOJIyYUTCSl MUHUMAa/IbHOM,eC/i1 Ha OeCKOHEYHOM y/ajleHUH OT IJIaHeThbl Teso
Oy/ieT MOKOUTBLCS
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[TpypaBHMBas 3TH /IBa BbIPAXKEHUS, IOTy4aeM
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=

OTKyda AJid BTOpOﬁ KOCMMUYECKOU CKOPOCTHU UMeeM

v, = % = J2gR, =11.2-10° %:11.2 %
3

Inst coobieHust 3amyckaeMoMy OOBEKTYy HeoOXOAMMOM CKOpOCTH (TIepBOM WM BTOPOU
KOCMUYeCKOW) BBITOJHO MWCII0/Ib30BaTh JIMHEWHYH CKODOCTb BpalleHuss 3eM/d, TO €eCTb
3aIyCcKaTh €ro Kak MOXKHO O/vke K 9KBATODY, IZie 3Ta CKOPOCTh COCTABJISIET, KAaK Mbl BUIE/H,
463 ™m/c (touHee 465,10 m/c). [lpu >TOM HaripaB/eHHe 3amyckKa JO/DKHO COBMaZaTh C
HarpaB/ieHWeM BpallleHuss 3eMJM — C 3araja Ha BOCTOK. JIerko mMmojcuvTaTh, UYTO TaKUM
CrIoco60M MOYKHO BBIMTPaTh HECKOJIBKO TPOLIEHTOB B SHEPreTUYeckKuX 3aTpaTax.

B 3aBUCMMOCTM OT Hauya/JbHOW CKOPOCTH ¥, coolijaemMoli Temy B Touke OpocaHus A Ha
TIOBEPXHOCTH 3eMJIH, BO3MOXKHBI C/Ie/[yIoliue BU/bI ABWKeHus (puc. 5.8 u 5.12):

e ecmu U < VI, TO TeJIO yma/ieT Ha 3eMITI0.

e ecmm Uy < ¥ < U1, TO TesI0 OyJeT ABUTaThCS 0 /UTUIITUYECKON TPaeKTOPUH.

e e ¥ = VI, TO TeJIO «yi/eT Ha 6eCKOHEUHOCThb» 10 TTapabanuecKol TPaeKTOPUU

e ecm ¥ = VI, TO TJIO «yHeT Ha 6@CKOHEUHOCTb» 10 TUTIepOOIMUecKol TPaeKTOPHH.

Puc. 5.12. ®opmbl mpaekmopuu yacmuybl 8 3a8UCUMOCMU OM CKopocmu 6pocaHusi

COBEPLHEHHO dHA/IOTUYHO PpaCCUUTBIBAETCA [OBM)KeHHEe B TI'DABUTALIMOHHOM II10Jj1€ nmoboro
APyroro KoOCMHYeCKOro TeJja,HalipuMep, COJ'IHL[a. YToORI rnpeoaosieTe CUIy TMPUTKEHUA
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cBeTWa M MOKUHYTb COJTHEUHYIO CHUCTEMY,00beKTY,IOKOSIeMYCl0 OTHOCUTenbHO CoJHIa |
HaXOZAIIeMyCsl OT Hero Ha PAacCTOSTHHUHM, PaBHOM paJUyCy 3eMHOW OpOUTHI Re ‘(cMm. BbIIIIE),

HeoOX0AUMO COOOIIUTh MUHUMAJILHYIO CKOPOCTh 5P, oTipe/ie/isieMyI0 U3 paBeHCTBa
GI?IJIC _ MMVep
R. 2

rae R ', HATIOMHUM, 3TO pafiuyc 3eMHOM OpOUTHL, a Me — macca CosHija.

Otcroga ciepyet (hopMyJia, aHaJIOTMYHAsl BBIPAKEHUIO [I/Is1 BTODOM KOCMHUYECKOU CKOPOCTH,
rie Ha/lo 3aMeHNUTh Maccy 3eM/a Ha Maccy CosiHIIa ¥ paiuyc 3eM/IM Ha PaJjiyC 3eMHOW OpPOUTHI:

2GM.- - M KM
Vo = ——= =421-100 —=421—.
R- c c
[oguepkHeMm, uTo “k# — 93TO MUHMMajbHas CKOPOCTb, KOTOPYHO HaJ0 TPUZATh

HETIOZIBYPKHOMY TeJTy, HaXO/SAIIeMyCs Ha 3eMHOM opOuTe, UTOOBI OHO TPE0/I0/Ie/I0 TIPUTSDKEHHEe
ConHija.

OTMeTUM TaKKe CBA3b

Vo = N2V,

c opbutanbHON CKOpOCThEO 3emuiu V3. OTa CBA3b, KaK U JIO/DKHO ObITb — 3eMiisi CIyTHHUK
ConHila, Takasi )ke, Kak U Me)X/ly lepBoi ¥ BTOPO KOCMUUeCKUMH CKOPOCTSIMU VI 1 V11,

Ha mnpakTvke Mbl 3amyckaeM pakeTy C 3eM/d, TaK UTO OHa 3aBeJjOMO YyuyacTByeT B
opbutanbHOM /BI>KeHUH BOKpYT CosHija. Kak Oblsio 1oka3aHo Bblile, 3eMIsl ABWKETCS] BOKPYT
CosnHLa € IMHEHHOW CKOPOCTBIO

v = [GMe _ogg kM

i R c
PakeTy 11es1eco06pa3HO 3amycKaTh B HallpaB/ieHUU ABM>KeHUs 3emMin BOKpyT CoJtHIIa.

CKOpOCTh, KOTOPYIO He0OX0IMMO COOOIIUTE Tey Ha 3emsie, YTOObI OHO HaBCer/ja TIOKUHYJIO
ripeziesibl COTHEUHOMN CHUCTeMbI, Ha3bIBaeTCsl TPeThell KOCMHUUYeCKON CKOPOCThIO V11T,

CkopoCTh UI1I 3aBUCUT OT TOTO, B KAKOM HarpaB/ieHUM KOCMHUECKHU KOpab/ib BBIXOAUT U3
30HBI [IeHCTBUSI 3eMHOr0 NpPUTsDKeHUs. [Ipy oNTHMManbHOM 3aIycke 3Ta CKOPOCTb COCTaBJIsieT
npub3uTesbHO U111 = 6,6 KM/C.

[ToHSATE TIPOUCXOXK/IEHHE 3TOr0 YKMC/a MOXHO TaKKe W3 JHepreTHUecKux COooOpakeHHUH.
Kazanoch Obl, 10CTaTOYHO pakeTe COOOIIUTE OTHOCHUTETHHO 3eM/TM CKOPOCTh

Vor = Vi — Vs = 42.1-29.8 = 12.3 ”—f

B HampaBjeHWH JABWKeHuss 3emnu Bokpyr ConHIla, ¥ OHa MOKWHET mpejenbl ComHeuHON
cuctembl. Ho 310 ObUTO OBI TpaBUIBHO, eciv Obl 3emssi He KWMesna COOCTBEHHOTO TIOJist
TAroTeHusi. Takyr0 CKOPOCTb TeJO [0/DKHO WMETh, Y)K€ YJa/IMBILIUCh U3 CQepbl 3eMHOro
NpUTSDKeHUs1. T103TOMYy TIO/ICUeT TPeThel KOCMUUYECKON CKOPOCTH OUeHb MOXO0XK Ha BbIUMCIEHUE
BTOPOM KOCMHMYECKOH CKOPOCTH, HO C [IOTIOJIHUTE/bHBIM YCJIOBHEM — Tel0 Ha 6O0Jbliom
PacCTOSTHUM OT 3eMJTH I0JDKHO BCE ellle UMeTh CKOPOCTb V(IT':

mv;,

i _GmME — Wé?’ .
2 R, 2

[




B 3TOM ypaBHEHMM Mbl MO’Ke€M BbIPa3WTh NOTEHLMAAbHYO SHEPrUI0 Tejla Ha MOBEPXHOCTH
3emmu (BTOpoe cjlaraeMoe B JIEBOM YaCTH YpaBHeHHs]) 4Yepe3 BTOPYH) KOCMHUYECKYHO
CKOpPOCTh ¥II B COOTBETCTBUM C TMOJy4yeHHON paHee (opMy/ol [jsi BTOPOM KOCMHYECKOU
CKOPOCTH

mz, _m; _ mé
2 2 2

Orcroga HaxoAuM

Vip = VB = VBr = V1122 = 12.3° = 16.6 ?
4. TlpakThueckasi 4acCTb.

2.1. CocraBbTe aJIrOPUTM OIpe/ie/leHUst KOCMUUeCKUX CKOPOCTeH .
2.2.  KakoBbl JO/DKHBI OBITh YC/IOBUS JBV)KEHHSI CITyTHHKA?

2.3. Uemy paBHa LIeHTPOCTpeMUTe/IHas Cuia?
2.4.  HanuimwmTe BBIBO/,

IMPAKTUYECKAS PABOTA Ne42
TEMA: V3yueHue yCTpOMCTBA U Ha3HAUEHUS TeJleCKona
LIEJIb: TIpou3BecTy pacuéT rpocTeiIiero Tejgeckorna-pedpakropa Ajist TpebyemMoro yBemueHusl.
Bpewmsi pabotsr: 1 yac
X0l PABOTEI
1. TEOPETUYECKASA YACTb.

l'[epequb BOIIPOCOB, paCCMaTPHUBAEMbIX HAd YPOKe:

1) mpakTUUYeCcKoe MPUMeHeHHe OCHOBHBIX IMOHITUIN W 3aKOHOB reOMETPUUECKOUN ONTUKU B
M3yJaeMbIX Tpubopax;

2) TIpUHLIUII ZIeMCTBUSI MUKPOCKOIIa, Te/lecKora, poToarirapaTa ¥ poeKTopa;
3) npuMeHeHHe ONTUYeCKUX TIPUOOPOB Ha MPAKTHKe.
I'1occapwii mo Teme:

OnTuuyeckue MpUOOPHI — YCTPONCTBA, B KOTOPBIX 3/IEKTPOMAarHUTHOE U3/TyueHre
nipeoOpa3yeTcst A/ HOPMaTbHOTO BOCIIPUSITHSI €T0 UeJI0BeUeCKUM TJ1a30M.

Yri0Boe yBestmueHmne — OTHOILIIEHHE YT/1a 3peHus TIpY HaOJTI0ZIeHUH TIpeiMeTa yepes
OTITHUeCKU# nMpubop K yriiy 3peHust pyu HabJTFOZieHUH MPOCTHIM TJIa30M.

Yron 3peHust — yroJsi, 06pa3oBaHHbIN NPSIMBIMH, IPOBeJIEHHBIMU OT KpaeB IpeiMeTa B
ONTUYECKUM LIeHTP IJ1a3a.

Jlyna — cobupatoiriast KOpoTKOo(OKyCHast TMH3a (WK CHCTeMa JIMH3), BCTaB/IeHHas B OTIPaBY,
TI03BOJISIFOILIAsS TIONTYYUTh YBeTMUeHHOe U300pakeHre MeIKUX TIPeJIMeTOB.



MHuKpOCKOI — YBe/TMUUTE/TbHBIN ITPUOOP AJIs1 pacCMaTpPUBaHUSI MIPeAMEeTOB, Hepa3TMUMMBbIX
MIPOCTBIM IJ1a30M.

YBenMueHne MUKPOCKOIA — OTHOLLIEHUE yIJla 3peHUs], IPU KOTOPOM MpeJMeT BU/IeH NPy
HaOJTI0JeHrH Yepe3 MUKPOCKOTI, K yTJTy 3peHusi PU Habmio/1eHnH HeBOOPY KEHHBIM T71a30M C
pacCTOSTHUS HAWTyulllero 3peHust

Teneckon (OT rpeu. mese — BAaJlb U CKONEo — CMOTPIO) — aCTPOHOMUUECKU MHCTPYMEHT [i/1s
HaOmoeHsT yiarmeHHbIX 00beKTOB IyTeM cOOpa /1eKTPOMarHUTHOTO HU3TyUeHMsl.

®oToanmnapar (¢pororpaduueckuii anmapar) — yCTPONUCTBO [i/Isl MOy4YeHUs U prKcalyu
HeToZIBV)KHBIX M300pa)keHni MaTepraibHbIX 0ObeKTOB IPU MOMOIIY 3/1eKTPOMAarHUTHOT O
V3/TyYeHusl.

Jlarepromus — paHHuii potorpadryeckuii Mpoiecc, 0CHOBaHHbINM Ha CBETOUYBCTBUTETLHOCTH
fiomrcToro cepebpa.

KuHokamepa — yCTpOCTBO, TIpeZiHa3HaueHHOe [Ijisl 3alTMCH JBMKYILerocsi 300pakeHust Ha
KUHOIIEHKY.

KuHonpoekTop (KHHONPOEKIMOHHBIN anmapar) — anraparT, peJiHa3HaueHHbIN JJis
BOCIIPOM3Be/IeHUs BMKYILeTOCs U300pakeHus U 3BYKa, 3alIMCaHHBIX Ha KWHOTIIEHKe.

ITpoeKkTop — onTHUeCcKuii Mprbop, TpeiHa3HAUEHHBIN /171 CO3/JaHuUsI 1eICTBUTETBHOTO
n300pa>keHHst TVIOCKOTO TIpeZiMeTa HeboIbIIoro pasmepa Ha 00/IbIIIOM IKpaHe.

JuanpoeKTop (C/1aii/j-MpoeKTop) — Pa3HOBUHOCTH TIPOEKI[MOHHOTO amrapara Jjjist
JIeMOHCTpAIUHY TUAIO3UTHBOB, U APYTUX MPO3PAYHbIX HOCUTEJIEN HETO/IBM)XXKHOTO U300paskeHMsI.

Juano3suTus — no3utuBHOe (oTorpaduueckoe U306paskeHre Ha MPO3payHOM MaTepuase,
nipe/iHa3HaueHHOe /I/1s1 IEMOHCTPALMY Ha KpaHe C MIOMOILBI0 TPOeKTOopa.

OBepxe-npoeKTop (KOJO0CKOIT) — ONITHUECKUH NMPUOOp, MpeiHa3HaUeHHbBIHN /17151 IPOEKIIUH
TIPO3payHbIX OPUTUHAIOB C M300pa)keHHeM Ha O0JIbIIION SKpaH.

Paspelnammias CriocOOHOCTb ONTHYECKHX MPUOOPOB — BeJTMUMHA, XapaKTepU3yIoLast
CIIOCOOHOCTH 3T NMPUOOPOB JlaBaTh pa3enbHOe 300paykeHue ABYX OM3KUX APYT K APYTY
00BEKTOB.

Cnucok 00s13aTe/IbHOM U A0NO/THUTE/IbHOU JINTepPaTyphl:

Msikutues I'. {1., ByxoBues B.b., Hapyrun B.M.. ®u3uka.11 knacc. YueOHUK /7151
ob1jeobpa3oBaTenbHBIX opranusaruid M.: TIpocsemjenne, 2017. C. 172 -202.

TeopeTuueckuii MaTepHaJs Ajif CaMOCTOSTE/ILHOI'0 H3yUeHHA

[TpakTHUUeCcKoe MPUMEHeHHe 3/IeKTPOMarHUTHOTO U3/TyUYeHus], pa3yMHO€ HCIO/Ib30BaHKe
3aKOHOB reOMeTPUYECKOU ONTHKH TIPUBEJIO YeJIOBEUECTBO K M300PeTeHHIO ONITUYeCKHX
npruOOPOB, BOOPY KAIOIIMX I71a3. [lepBbIM ontrueckuM ripubopom Obii ouky. Bestes 3a oukamu
TIOSIBUJIACh JTyTa AJIsl pACCMOTPEHHSI MeJIKUX TIpeIMeTOB. JIF01 CTa/ ToTy4aTh U300paXkeHus],



WCTIONB3Ysl CUCTEMY HECKOJTbKUX JIMH3 U 3epKasl. Tak CTasu MoJiyuaThCst O0siee CI0>KHbIe
OrTHUecKre MpubopHI.

Onrtuueckuie MpUOOPBI pa3/esieHbl Ha /iBe OosibIve rpynmbl: 1) BU3yanbHble IPUOOPHI, KOTOPbIE
JIeVCTBYIOT TOJbKO COBMECTHO C YeslOBeUeCKUM OPraHOM 3peHHsi U He 00pa3yroT u3obpaxeHui
Ha 9KpaHe. K HUM OTHOCSTCS jyTia, MUKPOCKOTI, TeJIeCKOM U /Ip. 2) MPUOOpPBI, TIPHU MOMOIIH
KOTODBIX TIOMy4aroT ONTUUecKue u300pakeHUsi Ha 9KpaHe. K »3Toll rpymme oTHOCATCS
doToanmaparsl, MPOeKLIMOHHbIE ammaparkl U Ap.

[IpuHLMN JeCTBYS TyTbl OCHOBAH Ha UCII0/Ib30BaHUM CBOMCTBA coOOUparolLiel IMH3bI CO3/1aBaTh
MHHUMOE, TIpSIMOe, YBeJTMUeHHOe u300pakeHue.

YBenuuenue Jiyribl I’ paBHO:

rje dp-pacCTOsSIHUSL HaWyuliero 3peHusi (OKoso 25 cM), paBHOe DPACCTOSIHUIO fOT JMH3BI J0
n3obpakenus; F — pokycHoe paccrosiHue.

Paccrostaue d OT ripeiMeTa 0 JIMH3bI TPUOIU3UTETEHO PaBHO (DOKYCHOMY PacCTOSIHUIO:

Hapsiny ¢ yBenmueHuem pasMepoB IpejMeTa, JIyTia JaeT YIJI0OBOe yBe/JWueHHe, UTO I103BOJIsIeT
Jlyullle paCCMOTPETh Tpe/IMeT.

OnTruyeckre CUCTeMbl, KaK TIPaBU/IO, COCTOST U3 Habopa JIMH3 WK Habopa JIMH3 U 3epKaJs, B
KOTOPBIX TI0C/Ie/IOBaTeIbHO TIOTyYatoTCsl n300pakeHus rpeameTa. Vi3o0paskeHue, T0TydyeHHOe B
TIepBOi1 JIMH3e, SIB/ISIeTCS TIPeZMeTOM Ji7Isi BTOPO# JIH3b1. V3006paXkeHue, 1ojiyueHHOe BO BTOPOM
JIVH3e, SB/SETCS NpeJMeTOM JJisi TpeTbed U T.[. OTa IOC/Ie0BaTeNbHOCTh B TOyYeHUU
1300pakeHUs JIEKUT B Hiee CO3/laHUsI MUKPOCKOTIA U TeJiecKoria.

[TonHOe yBenMueHre MUKPOCKOMA:

rje I'os - yBeMueHre 0ObeKTHBa;

I'ox — yBe/mMueHue okyJispa.

[ HOpMasIbHOTO TJla3a TpU yJa/leHuM OT 0ObeKTa Ha pacCTOsiHWe HaWIyylllero BHeHUs
MUHHMa/IbHOe paspelleHue cocrasisgeT npumepHo 0,08 MM. MUKpPOCKOIl JaeT BO3MOXXHOCTb
pas/myaTh CTPYKTYPbI C PACCTOSIHUEM Mexay 3/1eMeHTamMu 10 0,20 MKM.

B 1609 r. T'amuneo T"amuieli, Ha OCHOBaHWM JIOMIEAIINX /10 HETO CBeZieHUi 00 M300peTéHHOM B
Tonnanayy mof30pHOl TpyGe (aBTOp MoaHH JIummepcreii), CTPOUT CBOM TEPBBIA TeJeCKOT,
JAIOIIMH TIPUO/TU3UTE/ILHO TPEXKPATHOe yBelndeHre. Bckope YUYéHbIM MOCTPOU/ TeecKorl C
yBe/MueHueM B 32 pa3a U C TOMOILBI0 Hero ObLTM OOHapy)KeHbI Topbl, KpaTepbl Ha JIyHe u
naTHa Ha CoJiHLe; OTKpPBITHI ueThipe criyTHUKa FOnurepa - WMo, EBpona, I'anumes, Kannvocro;
(a3l BeHepbl; BBIAICHUIOCH, UYTO MJIeUHbIN MYTh COCTOUT U3 MHOXXECTBA 3Be3/,.

B cepegune XVII Beka M3rOoTOB/IEHWE TEIECKOINOB CTaj0 OOBIYHBIM JIeJIOM, HO TeXHHKa
CO3/laHKsI TeJIeCKOIOB COBEPIIIEHCTBYETCS U 0 Cel [IeHb.

Teneckorbl /711 HaOFO/IEHU B CBETOBBIX JIydaX HA3bIBAIOT OMNTHUECKUMH, a [/ TIpHeMa
PaZiMOBOJIH — PaZiM0Te/IeCKOIIaMH.

Y Bcex TenecKONoOB TMpPUHIUIMAIBHAS CXeMa YCTPOWMCTBAa OZMHAKOBA: JIOOOW ONTHUECKHA
TeNIeCKOTl COCTOMT U3 OKyJsipa U 00beKra, TpeHorH WM (yHAaMeHTa, Ha KOTOpbIA
yCTaHaB/IUBAeTCs TPyOa, MOHTUPOBKH C OCSIMU HaBe/[eHHs Ha 0ObEeKT.

[To cBoeli omNTHMYeCKOW CXxeMe TelecKOIbl [JensaTcsd Ha: JWH30Bble (pedpakTopbl WU
JIUOTNITpUYUeCKUe); 3epKasbHble (pedieKTOpbl WM KaTanTpuueckue); 3epKalbHO-JTMH30Bbie
(KaTafMONTPHUYECKHE).

OCHOBHBIMM MapaMeTpaMU TejleCKoma SIB/ASIOTCS CBETOCW/IA, BUAUMOE yBeIWYeHHe U
paspelnarolijasi CrlocCO6HOCTb.

CBeToCH/Ty Te/iecKoTia OTpeZiesiISiFOT JUaMeTp 0ObeKTHBA U ero POKYCHOe pacCTOSTHUE:

A — cBeToCMIIa TeJIECKOIIA;

d — quameTp 00BEKTHBA;

F — ¢okycHoe paccTosinue 06beKTHBA.

YBesmueHue Teneckora:

W — yBenmvueHue Teseckoria;

Fo6 — hoKycHOe paccTosiHre 00ObeKTHBa;

Foc— (POKyCHOe pacCTOsIHUE OKYJIsIpa.



[IpenensHOe paspelleHue (B CeKyHZAX JyrM) BU3ya/lbHBIX TeJIeCKOIIOB, pAaCCUATAaHHBIX Ha
BOCTIpUATHE CBETOBBIX BOMH C A/iMHOW 550 HM (KénTo-3e/1éHble yuM), KOTOpble Haubosee
5(QpeKTUBHO BO3/|eIICTBYIOT Ha Ue/l0BeYeCKUH I/1a3 HaxXoAUTCs o hopmy.ie:

© - MUHMManbHOe YIJIOBOE pacCTOssHWe MeXAy J[BYMsI TOUKaMH, KOTOpble MOXXHO UeTKO
Pas3/IUuUTh B TeJIeCKOT];

D — nuametp o6BbekTHBa (B MM).

[nsi  monyueHWsT 3HAUMTENBHOTO  yBe/JWUeHWss OOBEKTHBBI B Te/eCKONaX IOJDKHBI
JMHHOQOKYCHbIMU  (DOKYyCHOE pacCTOsiHUe B HECKOIbKO METPOB), a OKYJSpbl —
KOPOTKO()OKYCHBIMU (HECKO/IBKO MUJITTUMETPOB).

B Gonbimix Teseckorax B KauecTBe 00beKTHBOB MPUMEHSIIOT He JIMH3bI, a chepryecKre 3epkaia.
Takue Te/meckombl Ha3bIBAIOT peduieKTopaMu. 3epKana, B OT/AWYKMe OT JIMH3, He o0mazaror
Xpomartrudeckoii abepparueil. Takke uTOObl YMEHBIIUTh HETaTUBHOE BJIMsSIHUE aTMOCdepbl Ha
KauecTBO /100bIBaeMOi MH(OPMAILMY, TeTeCKOIbl yCTaHAaB/IMBAIOT B BBLICOKOTODHBIX pailiOHAaX.
Hanpumep, cambiM KpymHbIM TejeckonioM B Poccun cuutaetcs bosbuioin Teneckon
AsumyTtanbHbIi CrieraabHON acTpodu3snueckoit oocepBatopur PAH, ycTaHOB/IEHHBIN B ropax
CesepHoro Kapkasa.

[MToMmrMo HaszeMHBIX 00CepBaTOpUi TOSBWINMCH OpOWTa/TbHBIE 00CEPBAaTOpUHM, KOTOpbIE
3HAUMUTeNIbHO yBe/JMUMBaeT BO3MOKHOCTH T0 paboTe B HEJOCTYITHOM TIpeXje YIJIOBOM
paspeiieHru. [lepBbIM KOCMUYECKHM TeJIeCKOTIOM SIBJISIETCS TeleCKONn WM. OfiBhHa Xabb6ia,
co3nanHbii B CIIA wu 3anyienHsid B 1990 r. bnarozapsi OTCYyTCTBUIO B/IMSIHUSL aTMOC(QepHI
paspelnarolriasi CrtocoOHOCTh Tesieckora B 7 — 10 pa3 6oJibllle, UeM y aHAJIOTMYHBIX Ha3eMHBIX
TeJIeCKOIIOB.

C MoMOLBI0 COBpEMEHHBIX TeJIeCKOIIOB YyUéHble MbITAKOTCSI YTOYHUTH BO3pacT BceseHHOW,
00BSICHUTH MEXaHW3MbI U BOJTFOLIUIO 3Be37l, TalaKTUK U TUIaHeTHBIX CUCTeM U T. [.
BusyanbHo-onTHueckoe HabsoZeHre, TPOBOAWMOE YeOBeUeCKMM IJ1a30M, He II03BOJISeT
perucTpupoBatb u300pakeHWe [0 TIOC/AeyIolero U3yueHUs WM [JOKYMEeHTHPOBaHUs
pe3ysibTaToB HabmoAeHus. [ 3TUX 1iefeld UCTOB3YIOT (hoToarmapaThl, KUHOTIPOEKIIOHHbIe
anraparthbl, IPOEKTOPHI.

Bosbilioe 3HaueHWe WMEIOT ONTHUYECKHe H3MepUTebHbIe MPUOOpBI, B KOTOPHIX BU3MPOBaHHE
(coBMel1eHMe rpaHUL] KOHTPOIMPYEMOIO pa3mepa IpeiMeTa C BUSUPHOM JIMHKeH, lepeKpecTheM
U T. 1.) WIK OmpeJiesieHHe pa3Mepa OCYLIeCTB/ISIeTCsl C MOMOILbI0 yCTPOMCTBA C ONTHUECKUM
TIPUHLIUIIOM [IeHCTBUS

Pa300p TpPeHHPOBOYHOI'0 3a/JaHU.
1. 3anoHUTe NPOIYCKU B TEKCTe:

«OCHOBHO€ Ha3HAaUeHHe TeJIeCKOIIOB COCTOUT He B [IOCTIKeHHH YBEJIHUEHUs, a B
TOM, YTOOBI KakK MO’KHO 00JIbllle CBeTOBOMH oT HebecHOro Tea u
Pa3/IMUUTh KaK MOXXHO JleTaJI»

BapuaHTbhI 0TBETOB: COOpaTh; Masioro; OOJIBIIIOT0; Pa3/I0KUTh; MEHBIIIME; JHEPTHH; OOJIbIIHE.
IIpaBuIbHBINA BapHaHT: 00J1bII0T0; COOpaTh; IHEPTHU; MeHbIIINe.

2. O6beKTHB Tesleckoria nmeeT GoKycHoe pacctosiHue 10 M, a okymsp 5 cm. OnipezieniTe
yBeJIMueHue, laBaeMoe TesiecKorom. Bribepute HeBepHbIe OTBETHI.

BapuaHTEI 0TBETOB:

2000;

200;

24;

50.

IIpaBuibHBIN BapuaHTt: 1); 3); 4).

Perenue:

YBesnMyeHve Teeckora:

OtBet: 200.



Y cTpoNiCTBO Tes1ecKorna

Teseckort r000I0 TUIA UMEeT 00BCKIMUE U OKV/SD.

JInH3a, oOpallieHHast K 00LeKTY Hab/10JeHrs, Ha3biBaeTcs: O0%eKmueoM , a IMH3a , K KOTOPOH
[IPUKJIA/IbIBAET CBOM I/1a3 Hab/ronaTens — OKyasap.

MoskeT OBLITL JOIIOJHUTEILHAS JIVIIa, KOTOPas [I03B0JIsIeT IPUOJIN3UTE I/1a3 K GOKaILHOH
[IJIOCKOCTHA ¥ PaCCMaTPUBATh M300pakeHKe C MEHBIIIer0 PACCTOSHNS, T. €. 110, OO/IBIINM YII0M
3DEHU.

TakuM 00pa3oM, TeeCKOI MOXXKHO U3rOTOBUTD, PACIION0XKUB Ha OJHOM OCH O/IHA 3a JPYIOi JBe
JIMH3LI - 00BeKTUB U OKYJ/IAp. 11 HaO/IroJeHUi 6JIM3KUX 3eMHbIX IIPeIMeTOB CYMMapHOoe
paccrosiire hOKYCOB JI0/DKHO ObITh YBeJIUYEeHO. MeHsAs OKY/ISAPbl, MOXKHO ITOJIYUYUTH Pa3/IUYHbIe
VBEJIMUCHUS [IPU OJJHOM U TOM Ke 00BeKTHUBe.

Ec/u n1H3a ToJie roceperHe, ueM Ha Kpasgx, OHa Ha3bIBAeTCs

Cob6upatoueti iy I1oaoxcumenbHOll , B IPOTUBHOM C/Iyyae

— Pacceusarouwjeti i OmpuuyameaibHOU.

IIpsmas, coequHAOIIas [IeHTPbI 3TUX ITIOBEPXHOCTeH, Ha3biBaeTcss OnmuyecKou 0CbI0 JTUH3bL.
Ec/y Ha Takyio JMH3Y ODONAJA0T VYU, UAVIIKE apaieJbH0 ONTUYeCKON OCHU, OHH,
[IPEJIOM/ISAACEH B JIMH3€, COOMPAIOTCS B TOUKE ONTUYECKOW OCH, Ha3biBaeMoii dPOKYCcOM JIMH3GL.
PaccTosiHye OT 11eHTpa JUH3EI 10 €€ hoKyca Ha3bIBarOT MOKYCHBIM paccTogareM. Yem 0oJibiiie
KPHBM3HA II0BEDXHOCTEeH cobMparoleil JIMH3bI, TeM MeHblie hoKyCHoe paccTosiHue. B dokyce
TAaKOM JIMH3bI BCEIr/1a [10yYaeTCs deticimeume/ibHoe 1300pakeHre rpeiMeTa.

00BbeKTuB I okynsip d
noneeas
anadgparma

Teneckon NpUHSTO XapaKTePH30BaTh YIJ/IOBbIM YBe/JIUYeHHEM V. B oTinune oT
MHKPOCKOIIA, MpeMeThl, Ha0/110JaeMble B Te/JI1eCKOII, Bcerja a/IeHbl 0T Ha0/II0AaTe/Is.

Ha3zHaueHue Te/leckona
Teneckorbl OLIBAIOT CAMBIMU Da3HLIMU — ONTHYECKKe (00111ero acTpohr3nuecKoro Ha3HaueHus,
KOpPOHOTrpadkl, TeJIECKOIbI /I HaOIH0JeHUs HNCKYCCTBEHHBIX CITYTHHUKOB 3eMJIN),
pPaauOoTeNeCKOIIbl, MH(PPAKpacHbIe, HEUTPUHHbBIE, DEHTTeHOBCKMeE. [Ipy BceM cBoeM
MHOr000pa3uu, BCe TeJeCKOIIbl, IPUHUMAIOII[MEe 3/1eKTPOMAarHUTHOE U3/TyUeHre, DeIaloT IBe




OCHOBHbBIX 33/IaUH.
Ilepeas 3a0aua meneckond - Co34aTh MAaKCUMa/JIbHO Pe3K0e U300pakeHre U, IIpY BU3YaIbHbIX
Ha0J/II0IeHUSAX, VBEIUYUTE VIJIOBbIE DACCTOAHUSA MEX/1Y 00beKTaMu (3Be3/1aMU, raJlaKTUKaAMU 1
T. I1.);c00paTh Kak MOKHO 00JIbllIe SHePIUU U3JIVUEHUS, VBEJIUUNTL OCBEILIeHHOCTh
1300payKeHUsT 0OHLEKTOB.

Bmopas 3a0aya meneckond — yBeJIMUUBATEL VI'0J1, IO, KOTOPLIM HAO/II01aTeIb BUUT OOLEKT.
Cnoco0OHOCTb YBEJIMUYUBATH YI0JI XapaKTEPU3VeTC s YBeIuUYeHneM Tesieckora. OHO paBHO
OTHOIIIeHNI0 (DOKYCHBIX PDACCTOSTHUN 00BLEKTHBA U OKYJ/IsIpa

IIpuHIMn padorTa Teaeckona
[TpuHIMI paboTel TeIeCKOIA 3aK/IFYAeTCI He B VBeJIMUeHUHA 00LEeKTOB, a B cbope ceeta. Uem
00JIBIIIe YV HEer0 pa3Mep IVIaBHOI'0 CBETOCOOMPAFOIIEro 3eMeHTa - TMH3bI WU 3€pKaja, TeM
0oJIBlIIe CBeTa OH coOupaer. BaXkHO, YTO MMEHHO 0011ee KOIMUYeCcTBO COOPaHHOIO CBeTa B
KOHEeUYHOM cUeTe orpegesadeT YPOBEHE JeTad/JIn3dllMi BUAMMOI'O - 6V,E[b TO VﬂaHEHHblﬁ ]IaHﬂ,U_[aCbT
v Kouiblia CatypHa. XOTs VBeIUueHue, WK CUIa I TeJIeCKOIa TOXe BayKHO, OHO He UMeeT
pelIdroIlero 3HaueHd B JOCTHXKEeHW YPOBHA AeTd/IN3dlINN.

[MPAKTNYECKAA YACTB.
515t TOrO, UTOOBI TOCTPOUTH MPOCTOM TeIeCKOoN-ped)paKTOp, HY>KHBI BCero /iBe cobuparorye
JIMH3BI - IJIMHHO(MOKYCHAas (C MaJIol ONTHYECKOM CUION) — /it 00beKTUBA U KOPOTKO(OKYCHasI
(cupHas nyna) A1 OKyJisipa.
ITepBasi 1MH3a - OOBEKTHB TeJ/IeCKOTa, eC/TM HaBeCTH ee Oe3 BCero OCTalbHOTO Ha KaKOW-HUOYAb
ylaJIeHHBII TIpe/IMET, CO3/aCT ero MepeBepHyToe n300pakeHre 3a co00i, Ha paCCTOSTHUM,
TIPUMEpPHO PaBHOM CBOeMYy (POKYCHOMY pacCTOSIHUIO. Bbl yBUMTe yBe/IMUeHHOe TlepeBepHYTOoe
n300paykeHHe yJa/leHHOT o TIpeZiMeTa, TP 3ToM K03¢ (pHIHeHT yBeTHUeHHs Oy/JeT paBeH
(oKycHOMY pPacCTOAHUIO JTUH3BI B CM, /IeJIEHHOMY Ha 25 - pacCTOsIHUe HaWTyylllero 3peHust
yesioBeueckoro ryasa. Ecim GokycHoe paccTosiHue MH3bI Oy1eT MeHblIe 25 CM, TO
n300pa)keHue TIOyUUTCsl yMeHbIIIeHHbIM. [TpocTeimii TesiecKorl, B PUHLIMITE, TOTOB!
Terepb Oy/1eM ero ycoBepIIeHCTBOBATh. [10/TyueHHOe MepBOU JTMH30M - 00BEKTHBOM
n300pa)keHre pacCMaTPUBAIOT He HEBOOPY)KEHHBIM I71a30M C PACCTOSTHUS HAUTYUIIIeTo 3peHus,
a uepe3 OKy/5ip C MeHbWe20 pacCMOSIHUSL, NPUMEPHO pA8HO20 (POKYCHOMY pPACCMOSIHUIO OKY/5pd.
B 3ToM ci1yuae yBe/imueHue Te/1eckona 0yAeT paBHO OTHOIIEHHIO ()OKYCHBIX PacCTOSTHHI
00beKTHBA U OKYJIsIpa.

3apanmue. /1151 oKy/sipa ¢ POKYCHBIM paccTosiHueM 4 cM Tofi0epuTe TMH3Y-00beKTHB TaKylo,
yT0oOBI YBeMUYeHHe MPOCTeHIIero Tesieckona coctaBumo 25, 50, 75 u 100 pas.

O0BEKTHB, CM Okysp YBenuueHnve
25
4 cm 50
75
100

Pacuers1: 1) F1=4%25=100cm
2) F1=4*50=200cm

BBIBO/I;:




Kpurepuu onjeHku:

Ouenka «5» - IpY BBINIOJITHEHWH BCeX YeThbIpeXx 3a/|JaHuM, U HallMCaHUU BbIBOJIA;

OueHKa «4» - TIpY BBITIOJTHEHUH BCeX 3a/jaHnii ¢ 1 w2 ommbKaMu, Wi HeOpe)KHO 3arioyiHeH
OTYeT;

OueHka «3» - IpY BBINOJIHEHUH JBYX 3a[lJaHUM U3 UeThbIpeX; MPU HElTOHATHBIX OTBeTax; MpH
HeyYMEeHUH BbIPa3UTh UeTKO CBOK MbIC/Ib; WM MPH MJIOXOM 0(hOpM/IeHHUH OTYeTa.

OueHKa «2» - TIpY BBITIOJTHEHUU PabOTHI He COOTBETCTBYIOIIEM YKa3aHHBIM BbIlIe TPeOOBaHUSIM.

[Tpuno)xeHre K MpakKTHUeCKOU paboTe
Tunbl TeseCKOroB

Bce Teneckonsl oApas3iensoTCs Ha TPDYM ONTUUYECKUX K1acca.

[Ipe/oMIsIIOIIMe TeJeCKOIbl, WM pedpakTopbl , B KAaueCTBe [JIaBHOTO CBETOCOOUpAIOLIero
3/IeMeHTa UCITIOJIb3VIOT OOMBLIVIO JIMH3YV-00beKTHB.

PedpakTopsl BCex Moje/ael BK/IHUYAKOT axpoMaTHUeCKue (IBYX3/Ie€MEHTHBIE) 00beKTUBHBIE
JINH3bI - TAKUM 00pa30M COKpAI[aeTCsl WK [IPAKTUYeCKU VCTPAHSAeTCs JIOXKHBINA I[BeT, KOTOPLIH
BJIMSET Ha I10JyYaeMblii 00pa3, KOrja CBeT NPOXOAUT uepe3 JuH3Y. [1py cOo3/jaHuU U YCTAaHOBKE
OOJIBIINX CTEKIAHHBLIX JIMH3 BO3HUKAET DS TPYAHOCTEH; KpPOME TOrO, TOJICTEIE JIMH3EI
IIOIVIOIIAIOT CJIMIIKOM MHOI'O cBeTa. CaMblii 60/b1110M pedpakTop B MUPE, UMEIOIIUI 00BeKTUB
C uH30M quametpoMm B 101 oM, ripuHasiexxuT MepkcKoii 06cepBaToOpuH.

—t
M.
F %

—

Bce 0oJIbIIINE dCTpOHOMUYECKH e Te/1eCKOIIbI NnpeacTaBadrOT coboit ped)IeKTOpbI .
PedieKTOpHBIE TeIeCKOIbl ITOOYJISIPHLI U Y JII-O6I/IT€]'I€I‘/‘I, ITOCKOJIBKY OHH Heé TdK AOPOrv, KdkK
pedpakTOphl. DTO OTPAKAFOILIME TeJIeCKOITbl, 1 JJIs C60Da cBeTa U (POPMUPOBAHUS H306Da}KeHI/I${
B_HMX WCIIOJIb3VeTCS BOTHYTOE IJIaBHOe 3epKajo. B pediekTopax HbBIOTOHOBCKOI'O THIIA,
MaJIeHbKOe MJIOCKOe BTOPUYHOE 3epKaJI0 OTPAKAeT CBeT Ha CTeHKY IJIaBHOM TDV6bI.

i ———

3epKaJabHO-/IMH30BbIe (KaTa,Z[I/IOHTDI/IIIECKI/IE) Te/1eCKOIbl HMCIIOJB3YVIOT KdK JIMH3bI, TdK H
3epKaJia, 3a CUEeT Uero Mx OMNTHUYEeCKOe YCTPOMCTBO I03BOJISeT JOCTUYL BE/IMKOJIEITHOTO KauecTBa
I/I306Da)KEHI/IH C BBICOKHMM pd3peliieHreM, IIpu TOM, UTO BCA KOHCTPVKIHWA COCTOMT H3 OUYEHb
KOPOTKHMX IMOPTATHUBHbBIX OMNTHUYECKHX TDV6.

1.
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Hcropus teneckona

ITepBeIA Teneckor 0buT mocTpoed B 1609 roay uranbgHcKUM acTpoHomoM [amuneo Tamumeem.
Temeckon MMeJ CKPOMHBIE pasMephl (aiuHa TpyObl 1245 MM, guaMeTp 00BeKTHBa 53 MM,
OKVJISp 25 IUONITPUiL), HECOBEPILIEHHVIO OIITUYECKVIO cxeMy U 30-KpaTHoe yBennueHre. O1HaKo
OH II03BOJIMJI Cl1eJ1aTh LIeJVI0 CepUI0 3aMeuaTe/bHbIX OTKPLITUM ((ha3bl BeHepshl, ropwl Ha JIvHe,
COVTHUKU HOnuTtepa, OsgTHA Ha CouHiie, 3BE3/1bI B MieuHom [lyTn).
OueHb I1JIOX0€ KAUeCTBO M300paykKeHUs B IIePBLIX TEIeCKOIaX 3aCTABUJIO OITUKOB MCKATh IIYTHU
pereHnds 3Tor 1pobseMbl. OKa3anaoch, YTO yBeJIUYeHHe (POKYCHOIO pacCTOSHUSA 00BEeKTHBA
3HAUUTE/ILHO VJIYUIIIaeT KauecTBO M300payKeHUSI.

B 1663 roav [I'peropu co3aa HOBVIO CxXeMy Tejeckora-pedekTopa. ['peropu mepBbIM
OPeJIJI0XKU/I MCII0JIE30BaTh B TeJIeCKOIIe BMECTO JIMH3bI 3epKaslo.

IlepBbiii Teneckorn-pediekTop 6bw1 noctpoeH Mcaakom HerotoHom B 1668 roay. Cxema, mo
KOTOpPOH 0H ObLT IOCTDPOEH, OJIYUYUIa Ha3BaHue «cxema HbrotoHa..
JluHa TejecKora COCTaBJIsljia 15 CM.

B 1672 tony KaccerpeH NOpeJIOXKWUI CXEMY JBYX3€pKaJbHOW CHCTEMbI, BCKODE CTaBIIVIO
Haurbosee mony/aspHoi. IlepBoe 3epkaao ObLI0 I1apaboJIMyecKUM, BTOPOE 1Mesio (hopMy
BBITTYKJIOTO rurnepbosionia u pacriojiaraaoch repes (hokycoMm TIepPBOrO.
B Hacrosimee  BpeMsl  TIDAKTHMUECKM _ BCE  TeJEeCKOMbl _ SBJSIOTCS  3epKa/JbHBIMU.
CaMblii 00/IBIII0N B MUpe 3epKaabHbIA Tesmeckorn nMeHn Keka nMmeer auaMmerp 10 M ¥ HaXOQUTCH
Ha I"aBarickux octpoBax. B Poccuy Ha KaBka3e paboTaeT TesecKoIrl pa3MepoM 6 M.

B s1BaziliaToM BeKe aCTPOHOMBI CJie/1a I MHOTO IIIar0B B M3VUEHUH BCeIeHHOM.

OTH 1ard _ObUIM OBl HEBO3MOXKHBI _0€3 MCII0/Ib30BaHUs OOJIBIIMX M CJIOXKHBIX Te/IeCKOIIOB,
PacCrioJI0>KeHHbIX Hd BBICOKOT'OPHBIX ]'Ia6ODaTODI/IHX W yIipaB/JIdeMbIX 0OJILIIIMM _KOJHUYECTBOM
KBA/TM(UIIMPOBAHHBIX CIIEI[AA/INCTOB.

ITPAKTUYECKAS PABOTA Ne43
TEMA: 3HakKOMCTBO C JiuarpaMMaMH «CIeKTP—CBETUMOCTb» U «MaCCa—CBETUMOCTb»

LOEJIb: IlpouuTaTe JuarpaMMy «CIeKTP—CBETUMOCTb» U OIpefesiATh [0 JuUarpamme
XapaKTepPUCTUKU 3Be3[.

Bpewmsi pabotsr: 1 yac

XO/[l PABOTBI

1. TEOPETUUYECKASA YACTB.

3Be3fbl



XapaKTepuCTHKH 3Be3]
CrnexTp 3Be3/bI

CrieKTpbl 3Be37, — 3TO WX I1acropTa C OIMHCAHWeM BCeX 3Be3[HBIX 0COOeHHOCTel. 3Be3[pbl
COCTOSIT U3 TeX >Ke XUMHUUEeCKUX 37IeMeHTOB, KOTOpble W3BEeCTHbI Ha 3eM/ie, HO B MPOLIEHTHOM
OTHOLIIEHWH B HUX TPe00/a/laloT JieTKhe 37IeMeHThI: BOAOPOA U remuid. I1o criekTpy 3Be3fpl
MOXXHO y3HaTh €€ CBeTUMOCTb, PaCCTOsIHMEe [0 3Be3[bl, TeMIlepaTypy, pa3Mep, XUMHUYeCKUH
cocTaB ee atrmoc¢epbl, CKOPOCTb BpallleHus BOKPYT OCH, 0COOEHHOCTU [BWXKEHUS BOKDYT
obmiero 1jeHTpa TspKecTh. CIIeKTpaibHBIA ammapar, yCTaHAB/IMBaeMbld Ha TeJeCcKorle,
pack/iajbpiBaeT CBeT 3Be3/bl 10 JJIMHAM BOJIH B MOJOCKY crieKTpa. [1o crekTpy MOKHO y3HaTh,
Kakasi SHeprusi NpUxXOJUT OT 3Be3/bl Ha pa3/IMUHbIX JJIMHAX BOJH U OLIEHUTh OYeHb TOYHO ee
TemIeparypy.

LiBeT 1 crieKTp 3Be3J CBsi3aH C WX TeMmrlepaTypod. B XonofHBIX 3Be3fax C TeMIilepaTypou
dorochepst 3 000 K mpeobisiagaer usnydyeHre B KpaCHOM 00/1acTy CrieKTpa. B crieKTpax Takux
3Be3ZlaXx MHOTO JIMHUM MeTa/UIoB U MOJeKy/l. B ropsuux rosybObix 3Be3ax C TemrepaTypou
ceeirre 10 000-15 000 K Gosbliias yacTb aTOMOB HOHH30BaHAa. I1OHOCTBIO HMOHKM30BaHHbIE
aTOMBI He ZIal0T CIeKTPaIbHbIX TMHUH, IO3TOMY B ClIeKTpaxX TaKUX 3Be3/ax JTUHUM MaJlo.

CornacHo CIIeKTpaM 3Be3[bl AeJ/IATCA Ha CneKmpda/ibHbleé K/1dCCbl:

CrneKTpaibHbIN Temneparypa, TunuuHble
[Bet Oco0eHHOCTH CrIeKTpa
KJ1acC K 3Be3/ibl
3Be3/a
. W3nyueHus B IUHUAX renvs, a3oTa, Bonbpa—
Tony6oii 80 000 Y ’ o oy
KUC/I0poZa Parie,
* TTapycog
VHTeHcrBHbIe JIMHUY
TComy6oit 40 000 VIOHU3UPOBAaHHOIO Teyusl, JUHUM MMHTaKa
MeTa/l/IOB HeT
Tonv6oRaTo JIuHuM  HeUTpanbHOIO  Tenus.
6em}:1171 20 000 Cnabble muuu H w K Chowka
HMOHW30BaHHOTO KasbLusi
Jlvaun  BOJOpOJA  [OCTUrar0T
HauboJibIIei WHTEHCHUBHOCTH.
besnpiii 10 000 Buguer muuu H u K Cupuyc, Bera
WOHU30BAaHHOTO KasibLUsi, Cradble
JIMHUY MeTaslyIOB
o MounusvpoBaHHble Meta/uibl. [IpouyoH
’KentoBartslii 7 000 P DOLHOH,
JIvHuu BoZopozia oc/iabeBaroT Kanomnyc
HeliTpanbHbie MeTaJllbl,
. ConHige,
Kenteii 6 000 VHTEeHCHUBHbIe JIMHUY
Karmenna
“oHKU30BaHHOrO Kanbiusa H u K
OpaHyKeBbIii 4 500 JIuHuii BOJlOpOZla TOYTHM  HeT. APpKTYp,
[pucyTctBytoT csabbie Tmoockl AnbaebapaH

OKHWCU TWUTaHa. MHOIOUMC/IEHHBIE
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JIMHUYW MeTaJlJIOB.

CuibHBIE MOJIOCHI OKMCHU TUTaHa U

o AHTapec
KpacHbii 3 000 UX MOJIEKV/IAPHBIX A
P APYT o y7Ap Berenbrerize
COoeIMHEeHUMN
o CunbHile mojiockl CrH 5 01055:
TemHo-kpacHsbii 2 000 » PYOHAMR, g elu-1
1ie3ust
«KODIUHEBLL HTeHcuBHBIE TIOJIOCHI
p 1 500 TOTJIOLLIEHUST BO/IbI, MetaHa, Gliese 229B
KapJIMK

MOJIeKY/ISIPHOTO BOZIOpOZa

Tabmmma 6.1.4.1

bonee AeTa/IbHas KJ'IaCCI/Id)I/IKaL[I/IH 3Be3/[ Ha3bIBA€TCsA Fa[zBa[ngKOﬁ.

06 5

F4 metann

hid 5, MaNYUR HKE

B1, nany4yeHue

PucyHok 6.1.4.2.
CrieKTphl pa3/IMuUHbIX 3Be3]]

XapakTepHOW 0COOEHHOCTBIO 3BE3[JHBIX CITEKTPOB TaKXKe SB/ISEeTCS Ha/JMuhe y HUX OTPOMHOTO
KOJIMUeCTBa JIMHUM TIOTJ/IOIIEeHUs, TIPUHAJJIe)KaluX pa3/nyHbIM 371eMeHTaM. TOHKWM aHaiu3
3TUX JIMHUK TI03BOJTU/I TIOJTYUUTh OCOOEHHO LIEHHYI0 MH(OPMAI[UIO O MPUPO/Ie HAaPY>KHBIX C/IOEB
3Be3/,.

XVMUYeCKM COCTaB HApY’>KHBIX CI0€B 3Be3/l, OTKy/Ja K HaM HeloCpeJCTBEHHO MPUXOJUT UX
W3/7TyueHre, XapaKTepu3yeTcs TIO/THbIM TipeobiafiaHieM Bozioposia. Ha BTOPOM MecTe HaXOAUTCS
re/iMif, a KOJIMUeCTBO OCTajbHBIX 3/EMEHTOB JOCTAaTOUHO HeBelnuKo. [IpubiausuTensHO Ha
KaXK/ible 1eCATh ThICSU aTOMOB BOJOpO/ia IPUXOJUTCS ThICSTYa aTOMOB Tesiusi, 0Kosio 10 aToMoB
KHC/I0pO/Jla, HEMHOTO MeHbllle yriepojia U a3oTa M BCero JIMIIb OAUH aToM >xese3a. [Ipumecu
OCTa7bHBIX 37IEMEHTOB COBEpIIIeHHO HUUTOXKHBLI. be3 mpeyBemnueHHss MOXKHO CKa3aThb, UTO
3Be3/Ibl COCTOSIT U3 BOJIOPO/ia U Tesusi C HeDOoJIbIIIoH MpUMechio Ooiee TsKeNbIX 3/1eMeHTOB.


https://college.ru/astronomy/course/content/chapter6/section1/paragraph4/subparagraph1.html

XOpoluM UHAVMKAaTOPOM TeMIlepaTypbl HapY>KHbIX CJI0eB 3Be3/bl AB/seTCd ee yeem. ['opsuue
3Be3/bl CreKTpa/ibHbIX KiaccoB O u B umeroT ronyboit 1BeT; 3Be3/bl, CXO/Hble C HaIllUM
ConHueM (crieKTpanibHBIM Kiacc kKotoporo G2), MpeACTaB/sIOTCS JKeITbIMH, 3Be3/Ibl JKe
CrieKTpasibHBIX KiaccoB K 1 M — kpacHble. B acTpodu3iike nMeeTcs TiijaTe/IbHO pa3paboTaHHast
Y BIOJIHe 00BeKTHBHAas cucTema 1iBeToB. OHa OCHOBAHA Ha CpaBHEHWU HAOJTIOZIAEMBIX 3BE3[IHBIX
Be/IMUMH, TIO/TyUeHHBbIX uepe3 pa3/MyHble CTPOr0 STa/IOHUPOBAaHHbIe CBETO(MUIBLTPHI.
KosuecTBeHHO LiBeT 3Be3[ XapakKTepusyeTCs Pa3sHOCTHHO [BYX Be/IMYMH, IOJyYeHHBIX yepe3
IBa GUIbTpa, OAWH M3 KOTOPBIX MPOIYyCKaeT MperMYyIeCTBeHHO cuHue jyuu («B»), a mpyroit
VMeeT KDPHUBYIO CIIeKTpajbHON UyBCTBUTE/NbHOCTU, CXOJHYH C UeoBeueCKUM riaa3oM («V»).
TexHuKa u3MepeHHM 1iBeTa 3Be3/] HAaCTOJIbKO BBICOKA, UTO MO M3MepeHHOMY 3HaueHuio B-V
MOJKHO OTIPeZIeJTUTh CITeKTPATbHBINA K/acC 3Be37lbl C TOUHOCTBIO ZI0 Tofkaacca. [l crmabbix
3Be3/] aHa/Iu3 1|BeTOB — e[IMHCTBEHHAsI BO3MOKHOCTb UX CIeKTPa/JbHOW K/1aCCU(PUKALIUU.

1. TTIPAKTUYECKAS{ YACTh.
Bormpoc: Kakyto riaBHyt0 3aKOHOMEPHOCTh Thl 3aMeTH/I(/1a) TIPU U3YUYeHUH harpaMM «CIeKTp—
CBETUMOCTb» U «MaCCa—CBETUMOCTb»?

BBIBOJI;:

Kpumepuu oyeHku:

OtieHKa «5» - TPU BBITIOJTHEHUH [IBYX 3a/laHWM, U BbIBOJA;

OueHka «4» - TIpA BBITIOJTHEHUH BCeX 3aJaHuil ¢ 1 wim 2 ommbkamu, Wiv HeOpe)XXHO 3amo/HeH
OTYET;

OuleHKa «3» - TIpY BBITIOJIHEHUH OJHOT'O 3a/laHus; MPU PacCIuvIbIBUaThIX OTBeTax; NpU HeyMeHU!
BbIPa3UTh YETKO CBOIO MBIC/Ib; WU NIPU IJIOXOM 0()OPM/IEHUU OTUeTa.

OueHKa «2» - TIpY BBITIOJTHEHUH PabOTHI He COOTBETCTBYIOIIEM YKa3aHHBIM BbIIIe TPeOOBaHUSIM.

[Tpunoxenue

Knaccudukanus 3Be3[

6.2.1. luarpamma I'epyiunpysra - Paccena

3Be3abl CWIBHO pas3/MyaloTcs 10 pa3MepaM, CBETUMOCTH, TeMIlepatype W JpyruMm
XapaKTepHCTUKaM.

bnarosapss OrpoMHOM T/IOIIA[M TIOBEPXHOCTH, TUTAHThl H3/Iy4yalOT HeU3Mepumo Oosbliie
SHEpPruy, YyeM HOpMaJibHble 3Be3/bl Bpofe CoJiHLIAa, HECMOTPS Ha TO, UTO TemIepaTypa HX
TOBEePXHOCTH 3HAUMTeNbHO HWKe. Pasnyc KpacHoro ceepxeuzanma betesnbretize (? OprioHa) Bo
MHOTO pa3 npeBocxoguT paauyc CosHua. HanpoTus, pa3Mep HOpMaibHOM KPaCHOM 3Be3/Ibl, Kak
TIpaBUJIO, He TIPEBOCXOJUT OAHOW Aecsitol pa3smepa ConHua. ITo KOHTpacTy € ruraHtamMy ux
Ha3bIBalOT Kapaukamu. Hampumep, ABe 3Be3[bl, UMEIOIMe OJMHAKOBbIN CIEeKTPa/JbHbIA KIacc
M2, Betenbretize u Jlananz 21185, paznuuarotcst no ceetumocty B 600 000 pa3. CBeTUMOCTb
Betenereiize B 3 000 pa3 Gosbire cBetmoctu CosHija, a Jlamang 21185 — B 200 pa3 MeHblile.
'vraHtamMu ¥ Kap/MKaMH 3Be3/lbl ObIBAaIOT Ha pa3HbIX CTa/IUSIX CBOEHN SBOJIFOL[UM, U TUTAHT,
JIOCTUTHYB «TI0XKMJIOT'O BO3PACTa», MOXKET MPEBPATUThCS B OeJTbIl Kap/IvK.

Hapsiny c KpacHbIMH THraHTaMM W CBepXTMTaHTaMU BCTpeuaroTcs Oenble U rosyObie
ceepxruranThl: Perys (? JIbBa), Purens (? OpuoHa).

CoriocTraB/ieHre CBeTUMOCTEH 3Be3[] C UX CIIEeKTPaJbHBIMM KlaCCaMy BIIEpPBbIe ObUIO C/Ie/IaHO B
Hauase XX Beka DiiHapoM [epimnpyHroMm u I'enpu PaccesioMm, 1osToMy ouazpammy cnekmp-
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€8emumMocmp 4acTo Ha3biBaloT ouazpammoti I'epywnpynza—Paccena. Ha 310l fuarpamme 1o
ocu abCLucC OTK/IaZbIBAIOTCS CrIeKTpasibHbIe K1acchl (v 3 QeKTrBHbIe TemMriepaTyphbl), TI0 OCH
opAuHaT — cBeTUMOCTH L (mnm abconroTHeie 3Be3fgHble BenmuuHbl M). Ecmm Ob1 mMexay
CBETUMOCTSIMU ¥ UX TeMIepaTypaMyd He ObUIO HHMKAKOW 3aBUCHMOCTH, TO BCe 3Be3/bl
pacrpesiefs/IMCh Ha TAaKOM AuarpaMMe paBHOMepHO. Ho Ha Juarpamme 0OOHapy>KHUBarOTCs
HeCKOJ/IbKO 3aKOHOMEePHOCTel, KOTOpble Ha3bIBatoT M10C/1e[0BaTe/IbHOCTSIMU.
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bocT : 100 & 000
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PucyHok 6.2.1.2. Juarpamma I'epuunpysra—Paccena

BonbiirHceTBO 3Be37 (0ko1o 90 %), pacrnonararTcs Ha AuarpaMMe BJO0JIb AJTMHHOW y3KOH
TI0JI0ChI, Ha3bIBaeMOM 2/1a8HOU noc/1edoeame/bHOCMbI0. OHa MPOTSHYJ/IaCh U3 BePXHEro JIeBoro
yrna (0T rosiyObIX CBEPXTMTAaHTOB) B HYDKHUM MPaBbId YToJ1 (0 KpacHbIX KapauKoB). K 3Be3nam
I71IaBHOM MOC/Iej0BaTe/IbHOCTU OTHOCUTCST CoJIHLe, CBETUMOCTh KOTOPOTO PUHKMAIOT 3a
eIMHNULLY.

TouKH, COOTBETCTBYIOLLE TUTAHTAM U CBePXTMTaHTaM, pacIio/laratoTcs HaJ| rJ1IaBHOU
TI0C/Ie/[OBAaTeIbHOCTBIO CIIPaBa, @ COOTBETCTBYOIMeE Oe/TbIM Kap/IMKaM — B HIDKHEM JIEBOM YTITY,
IO/} TJIABHOM 110C/1e/J0BaTe/IbHOCTHIO.

ITo pacnipefenenuto 3Be3/ B COOTBETCTBUU C X CBETUMOCTBIO U TEMIIEPATYpPOU Ha juarpamme
[epumnpyHra—Paccesna BbiJjeieHbl C/leAyIOLue K/dcCbl C8emumMocmu:

CBEpPXTUraHThI — | Kacc cBeTUMOCTY;

ruranThl — 11 Kjacc CBeTUMOCTH;



3Be3/ibl IJIaBHOU 10C/1ej0BATe/IbHOCTH — V KJIaCcC CBETUMOCTH;

cybkapmuku — VI Kjlacc CBeTUMOCTH;

6enbie kapmku — VII k/1acc CBETUMOCTH.

[IpuHATO yKasbIBaTh K/1aCC CBeTUMOCTH I10CJIe CIIeKTPa/bHOrO Kiacca 3Be3bl. CosHLle — 3Be3a
G2V.

B HacTos11jee BpeMs BbISICHUIOCh, UTO 3Be€3/ibl [JIaBHOM MOC/e/]0BaTeIbHOCTU — HOPMaJlbHbIe
3Be3/ibl, Noxoxkue Ha CoJHIle, B KOTOPBIX IPOMCXOAUT CrOpaHue BOZ0POa B TepMOsiIePHBIX
peakuusix. ['1aBHasi moc/e0BaTebHOCTE — 3TO MOC/Ie0BaTeIbHOCTh 3Be3/, Pa3HOW MaccChl.
Camble OosibIIve 110 Macce 3Be37bl PACIO/IaraloTCsl B BePXHeH uacTH IJIaBHON
TI0C/Ie/J0BaTeIbHOCTH U SIBJISIFOTCS TO/TyObIMU ruranTaMu. Cambie MajieHbKHe 110 Macce 3Be3/Ibl —
Kap/vku. OHY pacIiosararoTcsl B HWKHeH 4acTy TJIaBHOU 1T0C/Ie0BaTe/IbHOCTU. [lapaniensHo
TJIaBHOM TI0C/Ie[J0BaTe/IbHOCTH, HO HeCKOJIbKO HIKe ee pacriosaratoTcs cyokapauku. OHu
OT/IMYAIOTCS OT 3Be3/ IJIaBHOW I10C/Ie[J0BaTe/IbHOCTH MEHBIIUM COZlep’KaHUeM MeTasljIoB.
Knaccucpukauuna 3sesp

6.2.2. DBonouusa 38e3a0bl HA AMarpaMMme CnNneKTp-CBeTUMOCTb

BBISICHUIOCH, UTO MOJIO)KeHHUe 3Be3/bl Ha
fuarpamme ['epuiurnpyHra—Paccesa usmensieTcs B
3aBUCUMOCTH OT BO3pacTa 3Be3/jbl.
bonbiyro yacTe cBOeM KU3HU 3Be3zia MpoBoAuT Ha | Rl
IJIaBHOM T0C/Ie[j0BaTe/IbHOCTU. B 3TOT nepuoy, ee
1[BeT, TeMIlepaTypa, CBeTUMOCTb U Aipyrre
rapaMeTpsbl IOYTH He MeHstoTcs. Ho fjo Toro, Kak T _:_ “_J:;'HTDE:
3Be3/ia JOCTUTHET 3TOr0 YCTOWYMBOI'O COCTOSIHUS,
ellje B COCTOSIHUM NIPOTO3Be3/Ibl, OHAa UMeeT
KpacHbIY 1[BeT U B TeueHHe KOPOTKOI'0 BpeMeH!
00/IBILIYI0 CBETHMOCTD, UeM Oy/ieT UMeTh Ha
IJIaBHOM M0C/Ie/J0BaTe/IbHOCTH.
3Be3/1bl O0/IB1I0M MacChl (CBEPXTUTAHTHI) 11[e/IpO Bpema
pPacxozyroT CBOXO SHEPTHIO, Y 3BOJIIOLIUS TaKUX 0 mrH net
3Be3/] IPO/I0/KaeTCsl BCero COTHU MUJIIMOHOB JIeT.
[To3TOMYy royOble CBEpXTUTaHThI SIB/ISIOTCS
MOJIOJbIMU 3Be3/JaMH.

CraZuy 3BOTIOLIUU 3Be3/ibl ITOC/Ie TJIABHOU B N S
T110C/Ie/j0BaTeIbHOCTH Tak)Ke KOpOTKHe. TUIuUHbIe 13000 10000, £900: 2300 -2560

|
3Be3[bl CTAHOBATCA IIPHU 3TOM KPACHBIMH [ Crapr | [ | Macea seeagel |1 M -
TMraHTaMy, O4eHb MAaCCHBHBbIE 3Be3/bl — KDACHBIMU L

OOBEATENEHOCTE

L

CBepPXTUTraHTaMH. 3Be37ia ObICTPO yBeTMUMBAETCS B pa3Mepe, U ee CBeTUMOCTb BO3pacTaerT.
VimeHHO 3TH (a3bl 3BOMIOLIMK OTPaXKarOTCs Ha Juarpamme [epuinmpyHra—Paccera.

Mopens 6.2. DBOOLMS 3Be3/bI
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