YcaoBue

Samada 2. Pe3zonanc

Buuzy o4denb BbICOKOTO MUIUHIPa KoJiebseTcsd Taxkenad miardopma. [Lnardopma iBuxkercd BBepx
U BHU3 C IOCTOSTHHON 10 MOJLY/II0O CKOPOCTBIO 1 U ¢ HEKOTOPBIM ItepuojioM 1. Bpems Topmozkenust
U pasroHa MmaaTdOpMbl IPEHEOPEKUMO MaJibl, T. €. MOYKHO CUUTATh, YTO, JOCTUrasl HUZKHETrO WJIN
BEPXHEr0 IOJIOXKEHUs, IJ1aT(OopMa MITHOBEHHO U3MEHSEeT CKOPOCTh Ha IIPOTHUBOIOJIOKHYIO.

Ha nrardopmy ¢ HekKoTopoit BBICOTHI h ITajiaeT MajleHbKMil mapuk. HermocpeicrBeHHO Tiepe 1 CTOTK-
HOBEHUEM C ILJIAT(OPMOI IMapuK JIBUXKETCH BHU3 ¢ HEKOTOPOI CKOPOCTBIO ¥, & caM IOPIIEeHb Ha-
XOJIUTCs B KpailHeM HUKHEM IMOJIOXKEHUN U JIBIZKeTCsT BBepX (CM. puc. ).
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Bosmorkna curyaliyst, Ipu KOTOPOi MapuK B IIPOIECCe ABUKEHNS BCETIa yaapseTcs O IIaTdopMy,
HAXOJISAIIYIOCS B OTHOM U TOM K€ (OIMUCAHHOM BBIIIE) TTOJIOZKEHNH, 1 [IPU TOM BCerjia mpuobperaeT
JIOTIOJTHUTETbHYIO CKOPOCTb.

1. Tlokaxkure, 4TO NpM 3aJAHHON CKOPOCTU U TaKas CUTYAIlUs BO3MOXKHA, TOJBKO €CJIM ITePHO/T
KoJieDaHuil TIaTOPMBI U CKOPOCTH, ¢ KOTOPOIH IapuK IMoJjieTaeT K I1aTdopMe, YIOBICTBOPAIOT
CJIETYTOTIIAM yCJIOBUSIM:

T:A/mI/I’U:Bﬁ, rjie n,m € N.
m

[Tyctb u = 0,5 M/c, a g = 10 m/c?.

2. Haiiyiure uncnennnie 3navenus A u B.

B zagade paccmaTpuBaeTcs TOJBKO CIydaii, KOIJI[a CKOPOCTH IApUKa ropasao 60JbIie CKOPOCTU
wiardopmbl v > w (v > 10u) u BbICOTa, Ha KOTOPYIO HOJHUMAETCS IAPUK, HAMHOIO GOJIbINe
aMILIATYIbI KoJsiebanuii miatdopMmbl. [locitennee yciaoBue chopMynmupyeM CJIeAYIOMIM 00Pa30M:
ul < h (uT < h/10).

3. Kax J10/>KHBI OBITH CBSI3aHBI YUC/IA 7 M 11, YTOOBI 9TH YCJIOBHUs BBIIOIHSINACH !

4. Onpesenure 3HaYMEHNe HANMEHBINEH «PE30HAHCHON» CKOPOCTH Vg, KOTOPOl MOXKeT 00/1a/1aTh
IOJIJTETAIONINI K TTaTdopMe IMapuK, a TakKKe HHTepBaa Av MeXKIy JBYMsI PE30HAHCHBIMU CKOPO-
crsvu it m = 1, m =2 um = 10.

Pacemorpum Gostee 1moapoOHO TOBeAEHHE IapuKa, IOJIETAIONIEro K IaaTdopMe ¢ pe30HAHCHOM
CKOPOCTBIO ¥y ipu m. = 1.

5. OmpeiesinTe MOMEHTBI BPEMEHU -TO KacaHUsl MapuKa 1 MIaTGOPMBI, a TaKyKe MaKCUMAaJIbHYIO
BBICOTY TIO/TbeMa TTapuKa MOCse -T'0 KaCaHU.

6. V3o0pasure cxeMaTHIecKn 3aBUCUMOCTH KOODJIMHATHI IIapUKa OT BpeMeHH (0603HaYbTEe Xapak-
TepHbIE TOYKU: MOMEHTBI yJlapa, MAaKCUMAaJIbHbIE BBICOTHI).



[TycThb CKOPOCTH ¥ MIAPUKA OTJIMYAETCS OT PE30HAHCHOI Ha Besmmauny 0v (v = vg+dv). Pacemorpure
TOJILKO CJIydail, Korja vy < v < vy + %.
7. Yepes Kakoe KOJUIECTBO y/IapPOB IPOIECC YBEINIEHUST BBICOTHI TIOTbeMa CMEHUTCST yMEHBITEHU-
em? Boipasure 910 Bpemst yepes otHomuenue 6v/Av.
v

8. Kakoe Bpems OyIeT poJI0JIzKaThCsi PA3roH U Ha KaKylo MaKCUMAaJIbHYIO BBICOTY h (E) CMOXKET
MTOAHSITHCA 9TOT MAPUK 7

o o v
9. Hapucyiite kKauecTBeHHbBI IpaduK 3aBUCUMOCTU h (A—U)
10. [Toygennoe B 11. 8 3HAUEHNE BHICOTHI ABJISIETCS HECKOJIBKO 3aHMZKEHHBIM, T.K. caMa Iardopma
HAXOJIUTCS B PA3JIMTHBIX MTOJIOKEHUSIX TIPU KazkKI0M cjeayomneM yaape. Onennre ommoky Ah (%)
orrpeieIeHIsT MAKCUMAJILHOM BBICOTHI ITObEMA.

3anaya 1. «Railgun»

[Tporpamma COUN CIITA cocpenorounia myOoJMmIHOE BHUMAaHIE HA JIEKTPOMATHUTHBIX ITYIITKAX...
M. Jledbdep

DJIEKTPOMArHUTHBIE YK JABHO 3AIOJIOHUIM KOMIIBIOTEPHBIE UT'PBI, OOEBUKH ... U JIayKe SBJIs-
I0TCsl OOBbEKTAMU CEPhE3HBIX HAYYHBIX U WHXKEHEPHBLIX uccieqoBanuii. Ham me Kakercs, 4To 3a
orBesienHOe Bam Bpemsi, Bbl cMoxkeTe mpeyioKuTh MPUHITUITHAILHO HOBBIE MPUHITUIBI CO3/TaAHUS
Takoro opyzxkus. Ho, Bbl 00s13aHbI TPOJIEMOHCTPUPOBATH CBOU 3HAHUS U CIIOCOOHOCTU B 00bsICHEHUN
U ONMUCAHUN OCHOBHBIX IPUHIIUIIOB YCTPONCTBA TAKOTO OPYIKHUS.

OcnoBHas ujies pa3rona CHaAPsI0B 3aK/II0YAETCS BO B3AUMOJIEHCTBUU CHAPS/IA ¢ MATHUTHBIM T10JIEM,
COBJIABAEMBIM CHCTEMOIl KATYINEK, 10 KOTOPBIM IIPOIYCKAIOTCS CUJIbHBIE UMITYIHCHI 9JIEKTPUIECKO-
r'0 TOKA.

Bawm mpesicronT paccMoTpeTs pocTeRninit BAPHAHT — CUCTEMa KATYIIEeK 3aMEeHSIeTCs Ha OJIHY, KO-
TOpasd, B CBOIO OY€PE/Ib, pACCMATPUBAETCH KaK KPYTOBOI BUTOK pajuyca R ¢ TOKOM, CHITy KOTOPOTO
oymem obosnadath ly. [yt mponsBojicTBa BRICTpEIA KOJIBIO MOAKIIOYAIOT K OaTapee KOHJIEHCATO-
poB cymMapHOi eMKocTbio (') 3apsizKeHHOI 70 Halpskenus Uy. DJIEKTPUUECKOE COIPOTUBIICHUE
KOJIbIIa 0603HaYNM Y (YTOOBI HE MYyTATh C €r0 PAJUYCOM ), WHJLYKTUBHOCTHIO KOJIbIIA MOXKHO TIpe-
HeOpeYb.

Nzmyvyennem 3,1eKTPOMarHITHBIX BOJTH BO BCEX CIIydasX CJIe/IyeT MPeHeOPerarTs.



Bnosib ocu BuTKa pacioJioyKeH TOHKWI, JJIMHHBIHN, TVIaIKUH, HEITPOBOIAIINN 1 HEMAarHUTHBIN cTep-
kenb. Co cTep:KHeM COBMECTUM OCh KoopauHaT Oz, HadaI0 KOTOPO#l HAXOIUTCS B IMEHTPE KOJIBIA.
Broab crepkHS MOXKET CKOIB3UTH 0e3 TpeHus IMUJINHIPUIECKHl cHaps] Macchl m. Pasmepsl cHa-
psijia — ero pajuyc r u JJInHa [, 3Ha9uTeIbHO MeHbIie pajinyca BuTKa K. Bo Bcex ciydasx, 3/ieKTpo-
MarHUTHBIE CBOMCTBa CHAPALA MOJACIUPYIOTCA IIPOBOAAIIUM KPYTIOBBIM BUTKOM, B KOTOPOM IIPOTE-
KaeT, WA MOXKET ITPOTEKATH JIEKTPUIECKUI TOK, CUJIy KOTOPOro Oyaem obo3HavdaTs ¢. Maraurnbre
cBOICTBaA cHApsAIa OY/IYT BAapbUPOBATHCS 110 XO/Y 3a/atN.
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MarauTHoe 110J1e, CO3/IaBaeMbIM KPYTOBBIM TOKOM [ OIMCHIBAETCA JIOCTATOYHO CJIOXKHO. O 1HaKO,
Ha OCH KOJIbI[a BEKTOP WHAYKIIUM MarHUTHOTO TOJIsI HAITPABJIEH BJOJb 9TOH OCH, a €ro MOJy/JIb Ha
PACCTOSIHUM Z OT IEHTPa KOJIbIIa OIpEJIe/IdeTcsd 1o (hopmyJie
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Yactse 0. (Toxke onenuBaercsi!)

0.1 ITokaxkuTe, 9TO B OCECUMMETPUYHOM MAIHUTHOM IIOJIE IIPU U3MEHEHUH OCEBOH KOMIIOHEHTHI
uHAyKIun 1o B, (2) Hem3beKHO CyIecTBOBaHME pPaJINajIbHON KOMIIOHEHTHI MOJIs, KOTOpasl Ha
MaJIOM PaCCTOSIHUH 7" OT OCH MOXKeT ObITh pacCuuTaHa 110 (popMyJIe
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e ddB;Z - IPOU3BOJHAasA OT 0CEBOII KOMIIOHEHTEI 110 KOOpJuHaTe.

0.2 Haiigure 3aBHCHMOCTD PaJIuaIbHO KOMIIOHEHTBI HOJIA KPYTOBOI'O TOKA B 3aBHCUMOCTH OT
KOODJIMHATHI 2 M PACCTOSTHUS J10 ocu B,.(z,r).

YHactp 1. CHapsii — MOCTOSHHBIIT MArHUT.

CHaps1 yIIKK [IpeJICTaBIsgeT ool TOCTOSHHBI MAMHUT (B COCTOSIHUM MOJIHON HAMATHUYIEHHO-
cTi). DTO 3HAYUT, YTO €r0 MATHUTHBIE CBOMCTBA MOJIETMPYIOTCS TOCTOSHHBIM KPYTOBBIM TOKOM
CUJION %, IPOTEKAIOIUM 110 ero O0KOBOil moBepxHoCcTH. CHjia 9TOr0 TOKa HEe 3aBUCUAT OT WHLYKITUN
BHEITHEI'O MAI'HUTHOT'O IIOJId.
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1.1 [IycThb cHApSIT TOKOUTCST U HAXOAUTCSA HA PACCTOAHUN Zg OT IMEHTPA KOJIBIIA, 110 KOTOPOMY IIPOTe-
KaeT IOCTOSIHHBIN TOK cuyioit Iy. Haiiiure cuiy, 1eficTBYIONIYIO Ha CHAPSL CO CTOPOHBI MATHUTHOI'O
nosist. ITocTpoiite rpaduk 3aBUCUMOCTH 3TOM CHJIBI OT PACCTOSIHUSA JIO IEHTPa KOJIbIIA.

1.2 Kakyo MakCHMaJIbHYIO CKOPOCTH MOXKET IPHOOPECTH CHAPsiI IPU BBICTPEJIE B OMMCAHHBIX
BBIIIE YCJIOBUAX IIPU pa3psijike KOHeHcaTopa?

Cuumatime, 4mo cmMeweHruem cHapada 36 8Pems NPOTOAHCICHUA MOKAE NO KOALUY MOHCHO MPEHe-
bpeun.

1.3 B kakyio cTOPOHY IOJIETUT CHAPSII 1 KaK U3MEHUTCSI €r0 HallpaBJICHHE [T0JIeTa, €C/IA He M3MEHSIsT
[IEPBOHAYAJIBHOTO TIOJIOXKEHIST CHAPSIIA, U3MEHUTD IOJISIPHOCTD IOJIKJIIOYeHUsT OaTapen?!

Yacts 2. CHapsig — MarHeTuk.

PaccmoTpuMm Tereph moBejieHNe CHapsia U3 MarHUTOMSATKOTO Kejie3a. B 9ToM cilydae B MarHuT-
HOM I10J1€ CHApsiJT HAMAarHUIUBACTCS, IPUIEM MOYKHO CUATATh, YTO €r0 HaMarHUIEeHHOCTD ITPOIIOP-
IIMOHAJIbHA WHJIYKI[MH BHEITHEro 1oJist (TO eCTh MOXKHO IpeHebpeub 3(hdeKkTaMyu HACHIIIEHUs 1
OCTATOYHON HaMarHW9IeHHOCTH). VIHBIME c/oBaMU, MArHUTHBIE CBONCTBA CHAPSIA MOJEIUPYIOTCS
KPYTOBBIM TOKOM, TEKYIIIM 10 OOKOBOI IOBEPXHOCTH, CIJIa KOTOPOTO IPOIOPIINOHAIbLHAS WHTY K-
IIUU BHEITHEro 1oJjist By, HAIPaBJIEHHOTO 0 OCU CHAPSIIA

CuuraiiTe, 94TO X - U3BECTHAA KOHCTAHTA.

2.1 IlycTb cHApST TOKONUTCS W HAXOUTCS Ha PACCTOSHUH 2 OT IEHTPa KOJIbIA, 10 KOTOPOMY ITpOTe-
KaeT MOCTOsTHHBIN TOK cuyioit [y. Haiiinre cuity, meficTByrontyto Ha CHapsT CO CTOPOHBI MArHUTHOTO
10JI4.

2.2 PaccunraiiTe, KaKkyio MaKCUMAaJIbHYIO CKOPOCTh MOZKET IIPHOOPECTH CHAPS B 9TOM CJIyUae.



2.3 B kaky1o CTOpOHY IOJIETUT CHAPSJT M KAaK M3MEHUTCS €TI0 HAIIPABJIEHUE 110J1eTa, €CJIM He U3MEeH s
[IEPBOHAYAJILHOTO TIOJIOZKEHUST CHAPS/Ia, U3MEHUTH TOJISIPHOCTD TOJIK/IIOUEHUs DaTapen’

Yactp 3. CHapsii — KaTyHnIKa WH/IyKTUBHOCTU.

PaccmoTpuMm Terephb cHapsijl, H3TOTOBJIEHHBIN 13 HEMarHUTHOIO MaTepuaJia, Ha BHEITHIOI MTOBEPX-
HOCTH KOTOPOT'O HAMOTaHa 3aKOpOUYeHHasi Ha ce0sd KaTyIlKa, WHIyKTHBHOCTL KOTOpOil paBHa L.
DJIEKTPUIECKUM COIIPOTUBJIEHHEM KaTYIIKIA MOXKHO ITPEHEOPEeUb.

3.1 PaccuntaiiTe, KaKylo MAaKCUMAJIbLHYIO CKOPOCTH MOYKET MPUOOPECTU CHAPSJ B 9TOM CJIydae.
3.2 B kakyIo CTOpOHY IMOJIETUT CHAPST M KAaK M3MEHUTCS €TI0 HAIIPABJICHUE T10JIeTa, €CJIM He U3MEeH s
[IEPBOHAYAJIHHOTO TIOJIOXKEHUsT CHAPs/la, M3MEHNTH TOJISIPHOCTD TOJIKJIIOUEHUsT DaTapen !



