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IIporpaMmma BCTynHTeIbHBIX HCNILITAHUH MO pu3HKe

Hacrosimas mporpaMMa cocTapjieHa Ha OCHOBE HBIHE JIEHCTBYIOIIUX Y4eOHBIX ITPOrpaMm
JUISL U3y4YeHUs (PU3UKH B IIKOJIAX.

[Ipu mOAroTOBKE K OK3aMEHY OCHOBHOE BHHMAHHE CJIEAYET YAEIUTH BBISBICHUIO
CYIIHOCTH (PU3MYECKUX 3aKOHOB M SBJICHUH, YMEHHUIO HCTOJIKOBBIBATH (DU3MUECKUH CMBICI
BEJINYHH U TIOHSATHHA, @ TAK)Ke YMEHHUIO IIPUMEHSTh TEOPETHYECKHI MaTepHasl K PeIIeHUIO 3a/1aY.
HeobOxomumMo yMeThb IOJIB30BAThCS NMpH BbruMciaeHusx cucremoit CU u 3HaTh BHECHCTEMHBIE
eIMHHUIIBI, yKa3aHHBIE B IPOrpaMMe.

I. Mexanuka

I.1. KnuemaTuka

Mexanndeckoe  aBumKeHHE.  OTHOCUTENBHOCTH ~ MEXAHHYECKOTO  JIBHDKCHHS.
Marepuanbnas Touka. Cucrema orcuera. Tpaekropus. BekTop nepeMenienus U ero NpoeKIuy.
ITyTs.

Ckopoctb. Cio)XeHue CKOPOCTEH.

VYckopenue. Clio)xeHHE YCKOPEHUIA.

[IpssmonuHeiiHOe paBHOMEPHOE U PABHOIIEPEMEHHOE JIBUYKEHHUE. 3aBUCHMOCTH CKOPOCTH,
KOOpAMHAT ¥ IIyTH OT BPEMEHH.

KpuBonuneiinoe npuxenue. [[BUXKeHHE MO0 OKPYXKHOCTH. YTJIOBast CKOpOCThb. Ilepuon u
yacToTa OOpalleHUs. YCKOpPEHHE Tella IPU JBIKEHHU IO OKPYXXHOCTH. TaHreHIHaIbHOE U
HOPMAaJIBHOE YCKOPEHHSL.

CBoboaHoe maneHue Ten. YcKopeHHe CBOOOIHO mMamaromero Tena. [IBHXKeHHe Tea,
OpOIIEHHOTO IO YIJIOM K TOPU30HTY. JIalbHOCTE M BBICOTA IIOJIETA.

[TocTynarensHO€e M BpalaTelbHOE IBHKEHHE TBEPIOrO Tela.

1.2. [unamuka

BzaumopeiictBue Ten. Ileperi 3akoH Hpiorona. [lonstHe 00 HHEpPUHANBHBIX U
HEHHEPIHAIBHBIX CUcTeMax oTcuera. [IpuHnun oTHocuTensHOCTH [anues.

Cuna. Cunbl B Mexanuke. ClIo)keHHe CUI, ISHCTBYIOIIMX HAa MaTEpPHAIBHYIO TOUKY.

Nueptrocts Ten. Macca. [InoTHOCTE.

Bropoii 3akon HetoroHa. EXUHUITE! H3MEPEHUSI CHITBI M MACCHI.

Tpertuit 3axon HeroroHa.

3akOH BCEMHpPHOro TAroTeHHWs. ['paBuTanmonHHas mnocTossHHas. Cuna THKECTH.
3aBHCHMOCTb CHJIBI TSDKECTH OT BBICOTEI.

Cutel ynpyroctu. [Tonstae o nedopmanusx. 3akon ['yka. Moayns FOwnra.

Cunel Tperus. Cyxoe TpeHHE: TpeHHE IOKOsSI M TpeHHe ckoibxeHus. Koadduuuent
TpeHus. Bsskoe TpeHue. ‘

[Tlpumenenne 3akoHOB HplOTOHAa K IOCTymaTeIbHOMY JBHXKEHHIO Tel. Bec Tena.
HesecomocTs. [Ieperpy3ku.

[Tpumenenue 3axkoHOB HpIOTOHA K JBMIXKEHUIO MAaTEpUAIIBHONW TOYKH IO OKPYXKHOCTH.
JIBUXKeHHe NCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMuueckasi CKOpOCTb.

I.3. 3akoHbI cOXpaHeHHSI B MEXaHUKe

WMnynec (KOJMHYECTBO JABHIKEHHUS) MaTepUaIbHON ToukH. ViMmynse cuiibl. CBA3b MEXKIY
NpHUpaIleHHeM HMMITYJIbCa MAaTepHalbHONH TOUKHM M HMIYJIBCOM CHJIBL MMmynec cucremsl
MaTepHaIbHBIX TOYeK. LleHTp Macc. 3aKOH cOXpaHEHHs UMITyJIbca. PeakTUBHOE IBHKEHHME.

Mexanuyeckass pabota. MomHocTh. OHeprus. EnunHuisl usMmepeHus paboTel H
MOIIHOCTH.

Kunerndeckasi 2HEprusi MaTepHATbHON TOYKH M CHCTEMBI MaT€pHATBHBIX ToueK. CBS3b
MEXTy TpUpAIeHHeM KHHETHYECKO# SHepruH Tena u paboToH MPHIIOKEHHBIX K TEJTy CHIL.

[Torennuansuas sHeprus. [loTeHnmanbHas sHEprust Tea BOIM3H MOBEPXHOCTH 3EMIIH.
[TorenmuanbpHas SHEPrus ynpyro aehopMUPOBAHHOTO TeJa.

3aKOH COXpaHEHUS MEXaHUYECKOH SHEPrHH.



I.4. CraTuxa TBepaoro Tejia

Cnoxenue cuil, NPUIOXKEHHBIX K TBEPAOMY Tely. MOMEHT CHJIBI OTHOCHTEIBHO OCH
Bpamienus. [IpaBuiio MOMEHTOB.

Ycnosust paBHOBecus Tenma. LIeHTp Tsbkect Tena. VcCToiumBOe, HeycTOWuMBOE u
Oe3pa3ImuHOe PAaBHOBECHUS TeEIL.

L.S. Mexanuka s»KuaKocTeii 1 razos

Jasienne. ENMHAIBI H3MEPEHUS TaBIECHUS: IIACKalb, MM PT. CT.

3akoH Ilackans. ['unpasnuueckuii npece. J[aBieHue KUIKOCTH HA JIHO U CTEHKH cocyna.
Coobmaromnuecst cocybl.

Atmocdepnoe nasnenue. Onbir Toppuuemnu. V3meHenue arMocepHOro JaBiIeHHS ¢
BBICOTOM.

3akoH Apxumena. [TnaBanue Tei.

JIBmxenue sxunkocreil. YpaBHenue Bepayiuiu.

1.6. Mexannyeckue KoJ1e0aHHs H BOJHBL 3BYK

ITonsarue o xonebarebHOM ABMKEHUH. [IeprHo U 4acToTa KoIeOaHHif.

I'apmonnyeckne koneGanus. Cwmelnenwe, amiuaTyZa d (asa NpH rapMOHHYECKHX
KoJieOaHUsIX.

CpoGonnpie konebanus. KomeGauusi rpy3a Ha npyxkuHe. MaTeMaTHYeCKHH MasTHIK.
Ilepuonpr ux konmeGanumif. IIpeBpalieHHs OHEPrHMM IPH TapMOHHYECKHX KOJIEOAHHUSX.
3aryxaromiye KojaeOaHus.

Bemyxnennsie konebanus. Pesonanc.

[lousTre 0 BOJNHOBBEIX mporneccax. ITonepeunsie U MPONOJBHEIE BONHEL JIJTHHA BOJHEL
Cxopocts pacnipoctpanenus BoiH. PpoHT BonHEL Y paBHeHHE Gerymeit Boaubl. CTOSUHE BOJIHEL

Nureppepennus Bons. [Ipunmun [Noiirenca. JIudpaxiws BomiH.

3ByKoBbIe BOJIHBEL CKOPOCTH 3ByKa. [ pOMKOCTB ¥ BBICOTA 3BYKa.

II. MoJiekyasipHasi pU3HMKA B TEPMOAMHAMHUKA

IL.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeOpUH

OCHOBHBIE ~ TOJIOKEHHS ~ MOJIEKYJISIPHO--KHHETHYECKOH TEOPUM ¥ HX  OIBITHOE
obocHoBanue. BpoyHoBckoe mBmkeHme. Macca um pasmep Monmekyd. Monb  BelmecTsa.
Iocrosnas ABoranpo. XapakTep IBHKEHHS MOJIEKYJI B ra3ax, JKHIKOCTIX H TBEPHIBIX TeJax.

Temosoe pasHoBecue. Temmeparypa u ee ¢dmsmueckuit cmpicn. Illkana Temmeparyp
Henbcus.

Wneanpupiii  ras. OCHOBHOE —ypaBHEHHE MOJIEKYJISPHO--KMHETHYECKOH  TEOpHH
ueanbHOro rasa. CpejHss KUHETHYECKas JHEPrHs MOJEKYl M Temmeparypa. IlocTosHHas
Boneumana. AGconoTHas TeMIiepaTypHas mKaa.

Ypasuenne Kianeiipona--Menjeneesa (ypaBHEHHE COCTOSHHS HICAIBHOTO Ta3a).
YHuBepcanbHas razoBas MOCTOSHHAS. M30TepMUYeCKii, H30XOPHBINA ¥ H300apHEIT IIPOLECCHL.

I1.2. DnemeHTBI TePMOAMHAMHKH

Tepmonunamuyeckas cucrema. BHyTpeHHsst sHeprus cucteMsl. KonmuuecTsa TeruoTs! u
paboTa Kak Mepbl HM3MEHEHUs BHyTpeHHeH osHepruu. TermoemkocTs Tena. [lomstue 06
ajmabaruyeckoM Tpouecce. IlepBriii 3akoH TepMoauHaMuku. [IpuMeHeHue mepBoro 3aKoHa
TEPMOJMHAMUKH K H30TEPMUYECKOMY, H30XOPHOMY H M300apHOMY Imporeccam. Pacuer paGoTsl
rasa ¢ TOMOWBIO pl-nuarpamm. TemnoeMKOCTh OJHOATOMHOrO HJIEAIBHOTO Tasza IIpH
H30XOPHOM U M300apHOM IIpoleccax.

HeoGparumocTs mporieccoB B mpupoze. Bropoii 3akon Tepmoamnamuku. Ousnyeckue
OCHOBBI pabOTHl TemoBbIX aBurareneif. KIIJ TemioBoro aBHrarens W ero MakCHMAIBHOE
3HAUCHUE.

I1.3. I3MeHeHnHe arperaTHOro COCTOSIHHSA BelIecTBa

[lapooGpasosanue. Vicnmapenwe, xumenwe. VYIenpHas TeIwoTa HapooGpa3OBAHMSL.
HacpimenHblif map. 3aBUCHMOCTD NaBJeHHs M INIOTHOCTH HACBIEHHOTO Mapa OT TeMIePaTyphL.
3aBHCUMOCTD TEMIIEPATYPBI KUTIEHHS OT JaBieHus. Kpuruueckas Temmepartypa.

Bnaxuocts. OTHOCHTENBHAS BIaXKHOCTS.



Kpucramumgeckoe u aMoppHOE COCTOSIHUE BEIIECTBA. Y IeNIbHAsI TEIIOTA TIABJICHHUSI.

VYpaBHEHHE TEIIOBOro OaaHca.

I1.4. IloBepXHOCTHOE HATSIZKEHHE B KHIKOCTSX

Cula MOBEpXHOCTHOTO HATSDKEHMS. SIBICHUS CMa4yMBaHUS U HecMauyuBaHus. [[aBieHue
II0JT HCKPHBJICHHOM MOBEPXHOCTHIO XKUAKOCTH. KanMUIIpHbIe SIBIICHHUS.

IL.5. TensioBO€E pacmMpeHue TBEPAbIX TeJ U KHIAKOCTell

TernoBoe nuueitHoe pacmmpenue. TemmoBoe oOvemHOe pacmmpenue. OcoOEHHOCTH
TETIOBOTO PaCIIUPEHUS BOJIBL.

I11. DnekTpoauHamMHuKa

II1.1. DexTpocraTuka

OnexTpuyecKue 3apsanbl. OJEMEHTapHBIH SIeKTpUYecKUil 3apsi. 3aKOH COXpaHEHHS
QNIEKTPUYECKOro 3apsna. B3auMonelcTBHE 3NEKTPUYECKH 3apsDKEHHBIX Tell. DJIEKTPOCKOIL
Toueunsrii 3apsa. 3akoH Kymnona.

Onexrpuyeckoe mone. HanpspkeHHOCTh 3MEKTPHYECKOro mojst. JIMHUH HanpsHKeHHOCTH
SNIEKTPUYECKOro NoJjst (cuinoBble TuHUM). OIHOPOAHOE JIEeKTpUdecKoe moje. HampsskeHHOCTS
9NIEKTPOCTATHYECKOrO IIOJI TOYeyHOro 3apsiga. IIpuHimun cynepmosumuu mnojeil. Teopema
["aycca. DnexTpocTaTuyecKoe Moje paBHOMEPHO 3aPSDKEHHBIX IIOCKOCTH, Cephl U Imapa.

Pabota cun anekrpocratuueckoro nois. I[loreHnuan U pasHocTh moTeHIHANOB. CBS3b
Pa3HOCTH TOTEHLMAIOB C HAIPSDKEHHOCTBIO JJIEKTPOCTATHYECKOro mosist. IloTeHmuan moss
TOYEYHOTO 3apsia. DKBUIOTECHIMAIBHBIE TOBEPXHOCTH.

[TpoBOMHMKH © JUAJIEKTPUKH B IJIEKTPOCTATHYECKOM Tmoyie. Jluasekrpuueckast
IPOHHUIIAEMOCTh BeIecTBa. JieKTpoeMKocTh. Konnencaropsl. [lose muockoro koHaeHcaTopa.
OJEeKTPOEMKOCTh IUIOCKOro KoHzaeHcaropa. [locnemoBarenbHoe M mapajuiebHOE COCAUHEHUE
KOHJIEHCATOPOB. DHEPTHsl 3apsHKEHHOTO KOHJIEH CaTopa.

OHEprust NEKTPUIECKOTO MOJIs

I11.2. ITocTosiHHBI TOK

Onextpudeckuit Tok. Cuina Toka. YCIOBHS CyIIECTBOBAHUS MOCTOSHHOTO TOKA B IIEITH.
Onexrpoasmwxyias cuia (3/1C). Hanpsokenue. M3amepenue cuibl TOKa U HATPSDKEHMUS.

3akoH Oma g ydactka nend. OMHYECKOE CONPOTUBJICHHE IIPOBOJAHMKA. Y JIEJIBHOE
COIPOTHBIICHHUE. 3aBUCHMOCTh YIAETBHOTO COIIPOTHBIICHUS OT  TeMIepaTyphl.
CaepxnpoBogumocts. [locnenoBarenpHOe M NapaIeIbHOE COEIUHEHHE ITPOBOJHHUKOB.
V3amepeHue conpoTHBICHHUS.

3axon Oma muis nosHo# nenu. Mcrounuku Toka, ux coenunenue. [Ipasuna Kupxroda.

PaGoTa 1 MOIITHOCTE TOKa. 3aKOH Jlncoynx—HeHua

DJNEKTpUYECKU TOK B METaJIIax.

DNEKTPUYECKUt TOK B JIEKTPOIUTAX. 3aKOHBI 3JIEKTPOJIN3A.

OJIeKTpUYECKU TOK B BaKyyMme. TepMO3JIEKTpOHHAS SMHCCHS. DJIEKTPOHHAS JjiaMmIma -
JI0J1. DJIEKTPOHHO-JTyueBas TpyOKa.

[TonynpoBonuuku. CoOCTBEHHAass W TpPUMECHAs IPOBOJUMOCTEH IOJYIPOBOIHUKOB.
3aBUCHMOCTb ITPOBOJAMMOCTH IOJIyIIPOBOJJHUKOB OT TEMIIEPATYPBL. p-n-NIEPEXO U €ro CBOHCTBA.
[MTonynpoBoauukoBslit nuox. Tpausucrop. Tepmucrop u poTopesucrop.

OnexTpudyeckuif TOK B razax. CaMOCTOATENBHBIA M HECaMOCTOSTEIBHBIM pa3psibl.
[Tonsarue o miasme.

I11.3. Marnerusm

MaruutHoe mone. JleficTBHE MAarHUTHOTO TOJISI Ha pamMKy ¢ TOKOM. MHIyKIus
MarHUTHOTO 1oJis (MarHuTHass MHAYKIUSA). JIMHUM MarHUTHOM MHAYKuuu. KapTHHBI JTUHHMA
MHYKI[HM MAarHUTHOTO TIOJISL IIPSIMOro TOKa U cojieHounaa. [IoHsaTHE 0 MAarHUTHOM I10JIe 3eMITH.

Cuuta, neficTByroIasl Ha IIPOBOJAHUK ¢ TOKOM B MarHUTHOM I10JIe. 3aKOH AMIiepa.

JleiicTBre MarHUTHOTO OJISL Ha ABMKyLuiics 3apsa. Cuna Jlopenna.

MaruutHble cBOMCTBa BemecTsa. ['unoreza Amnepa. @eppoMarHeTHKH.



I11.4. DnexTpOMarHUTHAS HHIYKI{HS

MarautHpii  motok. Omneitel  @apanes. SIBIeHHe 3JIE€KTPOMArHUTHOW —MHJYKIIHH.
Buxpesoe snekrpuueckoe moje. 3aKoH dJeKTpOMarHuTHOM HHAyKiwy. [Tpasuio Jlenna.

Camounnayknus. MaayktuBHOCTS. DJIC cCAMOMHIYKIIHH.

DHeprust MarHUTHOT'O TIOJIS.

IIL.5. DnekTpoMarHuTHBIE KOJIEOAHUS M BOJIHbI

[lepeMeHHBIN 3IEKTpUUECKHH TOK. AMIUIUTYAHOEe W HelicTByiomee (3(QexTuBHOE)
3HA4YEHHE NEPUOJANYECKH U3MEHSIONIEr0Cs HAPSDKEHHS U TOKA.

[TonryyeHne MEPEMEHHOr0 TOKAa C IOMOLIBIO HHAYKIHMOHHBIX — I'€HEPATOPOB.
Tpanchopmatop. [lepenaua anexTpuyecKoit SHEPruu.

KoneGarenpupii  koHTYyp. CBOGOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUs B KOHTYype.
IIpeBpaienus sHeprud B KoyueOaTeTbHOM KOHTYpe. YpaBHEHHE, OIUCHIBAIOMIEE MPOLECCH B
KonebaTelbHOM KOHType, H ero pemenue. @opmyna Tomcona mis mepuona KoneGaHUiA.
3aTyxarouye JIEeKTPOMarHUTHBIE KOJICOaHMsI.

Bemyxaennsle koneGaHHs B JJIEKTPUYECKHX IEMSX. AKTHBHOE, €MKOCTHOE H
HHIYKTHBHOE CONIPOTHBJIEHHS B IIENM TapDMOHUYECKOT0 TOKa. PE30HAHC B 3JIEKTPUYECKHX IIEMSX.

OtkpeITEIl KONEOaTenbHBIN KOHTYp. OmbIThl ['epria. DiekTpoMarHMTHBIE BOJHBEL X
cpoiicTBa. Illkama 5I€KTPOMATHMTHBIX BOJH. M3iydeHue W mpueM 9JeKTPOMATHUTHBIX BOJIH.
[TpuHIMIEI paguoCBs3H.

IV. OnTuka

IV.1. I'eomeTpuyeckas onTuka

Pasputre B3rVIS10B Ha IIPUPOY CBETA. 3aKOH IMPSIMOJNIMHEHHOTO pacpoCTPaHEH s CBETA.
[TonsTHe myya.

MHTEHCHBHOCTB (IIOTHOCTH NOTOKA) M3TydeHus. CBETOBOI mOTOK. OCBEIIEHHOCT.

3akoHel oTpaxkeHus cBera. Ilmockoe 3epkano. Cdepudeckoe 3epkano. Iloctpoenue
n300paXkeHui B IUIOCKOM U ChepHUecKOM 3epKajax.

3aKOHBI ~IpeJIOMJIEHHsS cBeTa. AOCONIOTHBIA ¥  OTHOCHTENBHBIM  [OKA3aTesu
npenomiieHus. XoJ jiydeil B mpusMme. SIBieHue NoNHOro (BHYTPEHHET0) OTPaKeHHMI.

Tonkue muH3b1. POKYCHOE pacCTOSHHUE M ONITHYECKAs CHIIA JIMH3EL.

IToctpoenne n300paxkeHUs] B COOMPAIOIUX U PACCEUBAIOLIMX JIHH3aX. DopMyIia JTHH3EL
VYBenuueHue, 1aBaeMoe JTMH3aMH.

Onruyeckue npuOOpEL: JTyma, GpoToanmapar, IPOSKIHOHHBIH anmapar, MUKPOCKOI. X0/
Tydelt B aTux npubopax. ['nas.

IV.2. dnemenTsl pu3uvecKoii ONTHKH

BonnoBeie cBoiicTsa cBeTa. ITomgpu3anus cBeta. DIeKTpoOMarHuTHAs IPUPO/ia CBETA.

Cxopocts cBeta B ofHOpoaHOM cpene. ucnepcus cera. Criekrpockorn. MudpakpacHoe
U yIbTpadUOTETOBOE U3ITYIECHHS.

Wureppepennus ceeta. KorepeHTHbIE HCTOYHUKH. YCIIOBHS 00pa30BaHus MaKCHMyMOB
¥ MHHUMYMOB B HHTeP(EPEeHIIMOHHON KapTHHE.

Hudppaknusa cseta. Oneir FOura. Ilpunnun [Noiirenca-Openens. JuppakunponHas
penierka.

Kopnyckynsapueie cBoiictBa cBera. [locrosinnas IDmanka. ®otosddext. 3akoHBI
doroaddexra. DoToH. YpaBHenue DitHinTeiHa st poTodddekra.

JlaBnenue cBera. OnbiThl JlebeneBa mo u3MepeHuio JaBieHus CBETa.

[TocTynaTel TEOPUM OTHOCHTENBHOCTH (MOCTYIAThl DifHINTEHA). CBSI3b MY Maccoil U
OHEprueH.

V. AToM u aTOMHOe AP0

OnmiTel Pesepdopna no paccestnuio o-yactun. [nanerapuas mozens aroma. KBaHTOBEIE
nocrynarsl bopa. Mcnyckanue u morsomenue sHepruu aroMoM. HenpephbiBHbIN 1 uHEHUaTHIH
crnekTpbl. CieKTpasIbHbIA aHAIU3.



OKCIepHUMEHTAIBHBIE METOJBl PErHCTPALUM 3apsHKEHHBIX YacTHIl: Kamepa BHibCoHa,
cuetuuk ['eitrepa, my3sIipbKoBas Kamepa, OTOIMYIILCHOHHBIM METO/I.

CocraB szapa aroMa. M3oromel. OHeprust CBsI3U aTOMHBIX saep. IIoHATHE O sIepHBIX
peaknusax. PanuoakTHBHOCTB. BuIBl paguoakTHBHBIX H3JIyYeHHH M UX CBOMcTBa. LlemHblie
sJiepHbIe peakuu. TepmosiepHas peakiusl.

Buonoruyeckoe neicTBUE painOaKTUBHAIX U3TyUYeHH. 3aluTa OT paauaruu.
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HP LaserlJet 1022 series

you Quarterly Sales 2004

Spring Summer Fall Winter

Get great results with this compact black- Use genuine HP LaserJet printing supplies
and-white printer designed for quick for professional-quality every time.

business printing. « Designed together with the printer for consistently

* Quick Start—With Instant-on Technology the first outstanding results.
page prints in 8 seconds so your print job is

* Back HP’ i i i
finished before many printers have even started. Kickael oy P premim prtechion it

cartridge warranty.
+ Business Impact—Expect professional, business-

qualifydocuments with 1208 dpi * Designed for the way you work with a full range

of HP professional-quality everyday and specialty
« Fits Anywhere—Make the most of your business papers.

with this reliable, space-saving HP Laser]et

printer with available built-in wired* or

wireless** networking.

* HP LaserJet 1022n and 1022nw

** HP LaserJet 1022nw only

www.hp.com
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