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1. O01mue mMoJ10KeHN A

OcHOBHasg 1enb BCTYNHTEIBHOTO HCIBITAaHUS — OILICHKAa KadecTBa
HOAroTOBKM 1O  ¢u3uke BbinyckHUMKOB CIIO  TexHuueckoro mnpoduiis
IOCTYNAIIMNX B BYy3 U ONPEIEICHUE WHTEIUIEKTYaJIbHOTO, COLMAIBHOIO,
OOIIEKYJbTYPHOTO Y  KOMMYHMKAaTUBHOTO  YpPOBHS  pa3BUTHUS  JIMYHOCTHU
aOuTypHUeHTA.

[lepeuenr TpeOoBaHUII K YPOBHIO MOATOTOBKM BbImyckHukoB CIIO
TEXHUYECKOTO MPOQuUIIsi, MPOBEPSIEMOMY Ha dK3aMeHE 1O (U3UKe

Kon TpeboBaHus K YPOBHIO MMOATOTOBKH BBITYCKHUKOB, OCBOCHHE KOTOPBIX
TpeboBaHus MIPOBEPSICTCS HA SK3aMEHe

1 3uamuv/llonumamsp:
1.1 CMBICIT (PU3UYECKUX TTOHATUI
1.2 CMBICIT (PU3UYECKUX BETUINH
1.3 CMBICT PU3NYCCKUX 3aKOHOB, IPUHIIUIIOB, IIOCTYJIATOB

2 Ymemos:
2.1 ONUCHIBATh U OOBSCHSTH:

2.1.1 | pusuueckue siBiacHUS, GU3MYECCKUE SIBJICHUS U CBOHMCTBA T

2.1.2 | pe3ynabpTaThl SKCIEPUMEHTOB

2.2 OnwuceiBath (hyHIaMEHTAIbHBIE ONBITHI, OKA3aBIIHE CYIIECTBEHHOE BIIMSHUE HA
pa3BuTHE QUBNKU

2.3 MPUBONUTH PUMEPHI TPAKTUIECKOTO MPUMEHEHUS (PU3HMUECKUX 3HAHUH,
3aKOHOB (hM3UKHU

24 OTIPEICIIATh XapakTep GpU3ndecKoro mpoiecca 1o rpaduky, Tadmuine, Gopmye;

MMPOAYKTHI AACPHBIX peaKquI Ha OCHOBEC 3dKOHOB COXPAaHCHUS SJICKTPUICCKOT'O
3apsAaga 1 MaCCOBOro 4ucjia

25 | 251 | otiMuaTh THUIOTE3bl OT HAYYHBIX TEOPHUH; JelaTh BBIBOJABI HAa OCHOBE
IKCIIEPUMEHTAILHBIX JIAHHBIX; MPUBOJUTH TPUMEPHI, MMOKA3BIBAIOIINE, YTO:
HaOIIO/IEHUS] ¥ SKCIIEPUMEHT SBIISIOTCS OCHOBOM /ISl BBIIBUXKEHUS TUIIOTE3 U
TEOPUH H TIO3BOJISAIOT TPOBEPUTH HCTHHHOCTh TEOPETHYECKHX BBIBOJIOB,
¢dbusnueckass TeOpHs JaeT BO3MOXHOCTh OOBSCHITh W3BECTHBIE SBIICHUS
TIPUPOJIBI ¥ HAyYHBIC (DAKTHI, IPECKA3hIBATH CIIIe HEU3BECTHHIC SBIICHUS;

2.5.2 | IpUBOAUTH TPHUMEPHI OIBITOB, WUIIOCTPUPYIOIINX, 4YTO: HAONIOJCHHUS U
SKCIIEPUMEHT CITy’)KaT OCHOBOM /Jisi BBIABM)KEHMSI TUIIOTE3 U IOCTPOCHUS
HAy4YHBIX TEOpPUH; OKCIIEPUMEHT MIO3BOJISIET NPOBEPUTH  HUCTUHHOCTH
TEOPETUUECKUX BBIBOJOB; (PU3NUYECKasi TEOPUs JaeT BO3ZMOXKHOCTh OOBACHATH
SBJICHUs] TPUPOJBI M HayuyHble (akThl; (QU3NUEcKas TeopHus MO3BOJSIET
Mpe/CKa3blBaTh €II€ HEU3BECTHbIE SBJICHUS M HUX OCOOCHHOCTH; TNpHU
OO0BSICHEHUH TMPHUPOJHBIX SBICHUH HCIOJIB3YIOTCS (U3NUYECKUE MOJENH; OJUH
U TOT K€ MPHUPOAHBIN OOBEKT WJIM SIBJICHHWE MOYKHO HCCJIE0BaTh Ha OCHOBE
UCTOJb30BAHUS Pa3HBIX MOJENeH; 3akoHbl (U3MKK U (uU3HUecKhe Teopuu
MMEIOT CBOM ONPEJIeTIeHHbIE TPAHUIIBI TPUMEHUMOCTHU

2.5.3 | u3MepATh (GU3NUYECKUEe BEIIMUUHBI, IPECTABIATh PE3YyIbTaThl U3MEPEHUH C
Y4E€TOM HX IOTPENIHOCTEN

2.6 MPUMCHATH NOJTYUCHHBIC 3HAHUA JJIA PCIICHUSA (I)I/IBI/I‘-ICCKI/IX 3aga4

3 | Hcnonv3oeams npuodpemennvle 3HAHUSA U YMEHUSL 8 NPAKMUYUECKOU OestmeIbHOCHU
U NOGCEOHEBHOU IHCUZHU 01

3.1 | obecrnieueHust 0€30MACHOCTU KHU3HEAEATEILHOCTH B MpPOILECCe MCIOIb30BAHUS
TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB pajguo- U
TEJIEKOMMYHHUKAIMOHHON CBSI3U; OLICHKM BIIMSHUS Ha OpPraHU3M YEJIOBEKa U
JpyTU€ OpPTraHM3Mbl 3arps3HEHUs OKpYXalollled cpelbl; PalMOHAIBHOIO
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MIPUPOIONOIB30BAaHNUS U OXPaHbl OKPYXKAIOUIeH cpeibl

3.2 | ompeneneHusl COOCTBEHHOMN MO3UIIMH IO OTHOIIEHHUIO K DKOJIOTUYECKUM
mpoGyieMaM U IOBEJIEHUIO B TPUPOJIHOI cpesie

2. Coaep:xkanue mporpamMMbl
B nmepBom cronlue yka3zaH Koj paslena, KOTOPOMY COOTBETCTBYIOT
KpYyIMHBIE OJOKH cojepkaHus. Bo BTOpOM CTONOIE MPUBEIACH KO JJIEMEHTa
COZIEpKaHus, ISl KOTOPOTO CO3JA0TCS MPOBEpOUHbIe 3amanus. KpymHbie O10Ku
coJiepKaHus pa3OUTHI Ha OOJIee MEITKHUE DIIEMEHTHI.

Kon Kon DJIeMeHTBbI COAepPKAHMS, POBepsieMble 3aaHUSIMH
pa3- | KOHTPOJIH-
Aena | pyeMoro
3J1eMEeHTAa
1 MEXAHHUKA
1.1 | KUHEMATHUKA
111 Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO JIBUYKEHUSI.
Cucrema orcyera
1.1.2 MarepuanbHas Touka. Ee pagnyc-BeKTOp, TPACKTOPHs, IEPEMELICHUE,
nyThb. CI0KEHUE NepeMENICHU.
113 Cxopoctb MaTepuanbHOi Touku. CriojkeHue ckopocteil. Boruncienue
nepeMenieHust no rpaguky 3aBucumMoctu v(t).
114 YCcKOpeHHne MaTepuaibHON TOYKH.
115 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE.
1.1.6 PaBHOYCKOpEeHHOE NPSIMOTMHEMHOE IBUYKEHUE
1.1.7 CBobomHoe majienue. Y CKopeHue cBOOOIHOTO nafeHus. J[BrkeHne
Tes1a,0POIIEHHOrO MO YTJIOM O K TOPH30HTY.
1.1.8 JIBr>KeHrE TOYKH MO OKPYXHOCTHU. JIMHEHas U yriioBasi CKOPOCTh TOYKH
COOTBETCTBEHHO. L[eHTpOCTpEMUTENIBHOE YCKOPEHHE TOUKH.
1.19 TBepnoe teno. [loctynarensHoe U BpalarenbHOE ABMKEHUE TBEPIOTO
Tena
1.2 | JUHAMUKA
121 NuepumaneHblie cuctemsl oTcuera. [lepoiit 3akoH HeroTtona. IIpuHmmn
OTHOCHUTENbHOCTH [ anunes
1.2.2 Macca tena. IIimoTHOCTE BeliecTsa.
1.2.3 Cuna. [IpuHiun cyneprno3unuu CHil.
1.2.4 Bropoii 3akon HetoTona juist MatepuansHoit Touku B 1CO.
1.2.5 Tperuii 3akoH HploTOHA U151 MaTepHaIbHBIX TOYEK.
1.2.6 3aKOH BCEMUPHOT'O TATOTEHHSI: CHUIIBI IPUTSKEHUS MEKy TOYEUHBIMU
Maccamu. Cuiia TSHKECTH. 3aBHCUMOCTD CHITBI TSDKECTH OT BBICOTHI N Hazt
MIOBEPXHOCTBIO MJIAHETHI PAJNYCOM.
1.2.7 JIBukeHre HeOeCHBIX Te U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
Bropas kocMuueckasi CKOpoCTb.
1.2.8 Cuna ynpyroctu. 3akoH ['yka.
1.29 Cuna tpenus. Cyxoe Tpenne. Cuna Tpenus ckonbxenus. Cuna TpeHus
nokos. Koaddunuent tpenus
1.2.10 JlaBiieHue.
1.3 | CTATHKA
13.1 MOMEHT CUJIBI OTHOCUTEIIBHO OCH BPALLCHHUS.
13.2 Ycnosust pagHoBecus TBepaoro tena B UCO.




1.3.3

3akoH ITackansa

1.3.4

JlaBnenue B sxunkocTu, nokosimeics B UCO.

1.3.5

3akoH ApxuMmena, eciu Teno U xuakocts nokosrcs B UCO. Yenosue
TUIaBaHUS T

1.4 |34AKOHbI COXPAHEHUA B MEXAHUKE

141 Nmitynbc MaTepraibHON TOYKH.

1.4.2 Nmnynbc cucTeMBI Tel.

143 3aKOH U3MEHEHUS U COXPAaHCHUS UMITYJIbCA.

144 PabGora cuibl: Ha MAJIOM IEPEMEIIICHUH.

1.4.5 MOIIHOCTH CUJIBI.

1.4.6 Kunernueckas sHeprusi MaTepuajibHOM TOYKU. 3aKOH U3MEHEHUS
KWHETUYECKOM SHEPIruu CUCTEMBbI MaTepHuaibHbIX ToueK B M1CO

1.4.7 [ToreHmuanbHass SHeprus s NOTEHUHAIBHBIX CUI. [loTeHumanbHas
SHEprus Tejaa B OJHOPOJHOM Ioje TshKecTu. [loTeHuanbHas sHeprus
yrpyro aeopMupoBaHHOTO Tea.

1.4.8 3aKOH W3MEHEHHUS U COXPAHEHUsI MEXaHUYECKOM dHEpruu:

1.5 |MEXAHUYECKUE KOJIEBAHUA U BOJIHbI

151 ["apmonnueckue koebanus. AMIITUTYAA U (ha3a KoJIeOaHHiA.
Kunemaruyeckoe onrcanue. J[uHaMu4yeckoe onrcanue. JHEpreTuieckoe
ONnKCcaHue (3aKOH COXpaHEHUsI MeXaHW4YecKoi aHeprun). CBs3b
AMIUTUTY/IbI KOJICOaHHUH UCXOTHOM BETUYMHBI C aMIUTUTYAaMH KoJieOaHun
€€ CKOPOCTHU U YCKOPEHHSL.

1.5.2 Ilepuon u yactora kosiebanwmii. Ileprox MaabIx CBOOOIHBIX KOJICOAaHUI
MaTeMaTU4ecKoro MasTHuKa. [lepuon cBoOOAHBIX KOIEOaHUI
MPYKHUHHOTO MasiTHUKA.

1.5.3 Brinyxaennsle kosiebanus. Pesonanc. PezonancHas kpupas

154 [Tonepeunsle u Mpo10JibHBIE BOIHBI. CKOPOCTH paCpOCTPaHEHUS U
JuinHa BoJIHbL. IHTepdepeniys u audpaxius BOIH

155 3ByK. CKOpOCTh 3ByKa

2 MOJIEKYJIAAIPHAA ®U3HKA. TEPMO/IHHAMHKA
2.1 | MOJIEKYJIAPHAA ®U3UKA

211 Mojenu cTpoeHusl ra3oB, )KUJIKOCTEH 1 TBEPBIX Tel

2.1.2 TemnoBoe TBMKEHHE aTOMOB U MOJIEKYJT BEIIIECTBA

2.1.3 BzaumMoeiicTBie YacTHIL BEIIECTBA

214 Juddysus. BpoyHoBckoe ABHKEHHE

2.15 Monenp naeansaoro raza B MKT: yacTuiiel raza JBUKYTCS XaOTHUECKHU U
HE B3aMMOJICHCTBYIOT IPYT C IPYrOM

2.1.6 CBs3p MeEXIy [JaBI€HUEM U CpelHEeW KUHETHMYeCKON »sHeprueit
MIOCTYNATEIBHOTO TEIUIOBOTO JIBUXKEHUS MOJIEKYJ HAECAIBHOIO rasa
(ocHoBHOe ypaBHeHue MKT)

2.1.7 AOcomoTHas Temneparypa.

2.1.8 CBs13b TeMIEpaTyphl ra3za co cpeiHel KHHETHYECKON IHeprue
MIOCTYNATEJIbHOI0 TEMJIOBOIO ABUKEHHSI €0 YaCTHIL

2.19 Ypauenue p =nkT

2.1.10 Monenp ueanbHOro ra3a B TepMOJIMHAMUKE. Y paBHeHUE MeHieneeBa-

Knaneiipona. BelpaskeHue a1 BHyTpEHHEN SJHEPTUU. Y paBHEHUE
Menneneena — Knaneiipona (nmpumeHnmbie GOpMBbI 3aIICH).

2.1.11 3akoH JlasibTOHA JUIs 1aBIE€HUS] CMECH Pa3pPEKEHHBIX I'a30B.

2.1.12 N3omporeccsl B pa3pe:KeHHOM ra3e ¢ MOCTOSIHHBIM unciaoM yactuil N (¢
MOCTOSIHHBIM KOJIMYeCTBOM BeriecTa v). M3orepma (T= const), uzoxopa
(V=const), uzobapa (p=const). I'padudeckoe mpeacTaBIcHHE
u3ornporiieccoB Ha pV-, pT- u VT-guarpamMmmax




2.1.13 Hacpimiennsle ¥ HEHachIIEHHBIE Taphl. KauecTBeHHas 3aBUCHMOCTH
IUIOTHOCTA M JaBIIEHUS HACBIIICHHOTO Iapa OT TEeMIIepaTyphl, HX
HE3aBHCHMOCTh OT 00beMa HACBIIEHHOTO mapa

2.1.14 BrnaxkHocTh Bo3tyxa. OTHOCUTENIbHAS BJIA)KHOCTb.

2.1.15 N3meHenune arperaTHbIX COCTOSIHHM BEIISCTBA: UCTIAPCHUE U
KOHJICHCAIINS, KUTICHUE KUIKOCTH

2.1.16 N3meHenune arperaTHbIX COCTOSIHHM BEIIECTBA: TUIABJIICHHUE U
KPUCTAJTN3AIUS

2.1.17 [TpeoOpaszoBanue sHEPrUM B (PA30BBIX MEPEX0Oaax

2.2 | TEPMO/[MHAMUKA

2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 BryTpeHHss sHeprus

2.2.3 Temonepenada Kak croco0 N3MEHEHUsI BHYTPEHHEW SHepruu 0e3
coBepuieHus paboTel. KoHBeKIMs, TEMIONPOBOAHOCTh, U3TYYEeHHE

2.2.4 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BEIIECTBA

2.25 Y aenpHas TemIoTa napoodpazoBaHus. Y eibHasl TEMI0Ta IIaBIeHUSI.
Y nenpHast TEIIOTa CrOpaHysl TOTUTHBA.

2.2.6 OnemenTapHas paboTa B TepMoIuHAMUKE. Berancienune paboThl 1Mo
rpaduky nporecca Ha pV-auarpamme

2.2.7 IlepBblii 3aKOH TEpMOAMHAMUKH. Atnabdara.

2.2.8 Bropoii 3akoH TepMOIMHAMUKH, HEOOPATUMOCTh

2.2.9 [Tpunnune! geiictBus TeruioBbix MarmuH. KIT/.

2.2.10 MakcumanbHoe 3HaueHue KIT. [ukn Kapuo

2.2.11 YpaBHEHHE TEIJIOBOTO OanaHca

3 JIEKTPO/ITHHAMUKA
3.1 | QJIEKTPUYECKOE IIOJIE

3.11 DnexTpu3anus Tel U ee MposBIeHUs. JNeKTpudeckui 3apsia. JBa Buaa
3apsiaa. DIeMEHTApHBIN SJEKTPUUECKUN 3apsia. 3aKOH COXpaHEHUS
DIIEKTPHUYECKOTO 3apsijia

3.1.2 Bzaumoneiictsue 3apsnoB. Todeunsie 3apsabl. 3akoH Kynona:

3.1.3 OnexTpudeckoe mosie. Ero neiicTBre Ha 2J1€KTpUIECKUE 3apsiIbl

3.1.4 HanpspxkenHocTs aekTpuyeckoro modis. [lone Touednoro 3apsiaa.
OnHOpOIHOE TIOJIE.

KapTuns! 1MHHN 3THX TTOJIEN

3.15 [ToTeHIMaTbHOCTh AIIEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIINAIOB U
HanpspkeHue. [loTeHmansHas SHepris 3apsaaa B DJIEKTPOCTATUIECKOM
nosie. Ilorennnan snekrpocrarnaeckoro nosst. Ces3h HANPSHKEHHOCTH
IIOJISI M Pa3HOCTH MOTEHIUAIIOB JUIs1 OHOPOJIHOTO
AJIEKTPOCTATUYECKOTO MOJIS.

3.1.6 [TpuHIMI Cynepno3UINK AIEKTPUYECKUX TOJIEH:

3.1.7 [TpoBOAHMKY B 3JIEKTPOCTATHIECKOM TTOJIE. Y CJIOBUE PABHOBECHS
3aps7I0B: BHYTPH ITPOBOIHHMKA, BHYTPH W HA TIOBEPXHOCTH IPOBOJTHUKA

3.1.8 JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM ToJie. J(udnexTpuueckas
IPOHHIIAEMOCTh BEIIECTBA €

3.1.9 KonneHncaTtop. DIeKTpOeMKOCTh KOHIEHCAaTOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJIEHCATOopa.

3.1.10 [TapannensHOE coequHeHne KoHieHcaTopoB. [locienoBarenbHoe
COEJIMHEHUE KOHJICHCATOPOB:

3.1.11 DHeprus 3apsHKeHHOT0 KOHAEHCAaTopa.

3.2 3AKOHBI IIOCTOAHHOI' O TOKA
3.2.1 Cuuta Toka. [1ocTOsIHHBIH TOK.
3.2.2 YcnoBus cymecTBoBaHMs dieKTpuueckoro Toka. Hanpspxkenue u DJ1C.




3.2.3 3akon OMa 11 yJacTKa [EeTH.

3.24 DNEKTPUUECKOE COIIPOTUBIIEHHE. 3aBUCUMOCTb COITPOTUBIIEHUS
OJIHOPOJHOTO IPOBOIHUKA OT €T0 JIMHBI ¥ CEYEHUS. Y IeIbHOe
COIIPOTHBIICHUE BEILIECTBA.

3.2.5 Uctounuku Toka. 3/1C 1 BHyTpeHHEE CONTPOTUBICHUE UCTOYHUKA TOKA.

3.2.6 3axon OMa AJis IOJTHOM (3aMKHYTOM ) TIETTH.

3.2.7 [TapannensHOe coenrHenne NpoBoAHUKOB. [locnenoBarenpHoe
COCJIMHEHHUE MPOBOAHUKOB.

3.2.8 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — JleHna.

3.2.9 MOIHOCTB 3JIEKTPUUECKOTO TOKA. TermioBas MOITHOCTb, BhIJCIAEMAs
Ha pe3ucTope:. MOIMHOCTh UCTOYHUKA TOKA.

3.2.10 CBOOOIHBIE HOCHTENIM DJEKTPUUYECKHX 3apsSjoB B  IPOBOJHHUKAX.
MexaHu3Mbl POBOJMMOCTH TBEPABIX METAIIOB, PACTBOPOB U PAaCIJIaBOB
AIIEKTPOJIUTOB, razoB. [loxynpoBoguuku. IloaynpoBOgHHUKOBBIN JHO

3.3 MAI'HUTHOE I10JIE

331 MexaHuueckoe B3auMoJIeCTBUE MarHuToB. MaruutHoe noJje. Bektop
MAarHuTHOM MHAYKIMH. [[puHIMI Cyniepno3uiuy MarHUTHBIX MTOJIEH.
Jluauu MarHuTHOTO ToJis. KapTuHa MMHMIA OIS TOJIOCOBOTO U
MIO0JIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB

3.3.2 OmneiT DpcTena. MaruuTHoe 1oJie MpoBOAHKMKA ¢ TOKOM. KapTuna
JMHUAN TOJIST JUIMHHOTO TPSIMOTO MTPOBOIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHHKA, KATYIIKH C TOKOM

3.3.3 Cwiia AMnepa, ee HalpaBJICHUE U BEJIMYMHA.

3.34 Cuna JlopeHnia, e€ HarpaBJICHUE U BEIMYUHA. [[BHKCHHE 3apsHKEHHON
YaCTUIIBI B OAHOPOJHOM MAarHUTHOM TOJIE

3.4 DJIIEKTPOMAT'HUTHAA UH][VKLIUA

34.1 IToTOK BeKTOpa MarHUTHOM MHIYKIIHH.

3.4.2 SIBnenue snexkTpoMarHuTHON HHAYKIMKU. DJ1C nHIyKIMu

3.4.3 3aK0H JIEKTPOMarHuTHON nHAYKIK Dapasnes

34.4 SJIC MHAYKIMYU B IPSIMOM MPOBOJHUKE, ABMKYLIEMCS B OJTHOPOTHOM
MAarHUTHOM TI0JIE C HEKOTOPOU CKOPOCTHIO

3.45 IIpaBuno Jlenna

3.4.6 NunyktuBHocTh. Camounaykiust. JIC caMOMHAYKITNU

3.4.7 DHeprus MarHUTHOTO MOJIsI KATYHIIKU C TOKOM

3.5 OJIIEKTPOMATI'HUTHBIE KOJIEBAHUA UBOJIHBI

3.5.1 KonebatenbHblilt KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KojeOaHus B
uaeanbHOM KojebaTensHOM KoHType. Dopmyna Tomcona. Csi3b
aMIUTUTYABI 3apsijia KOHACHCATOPA C aMIIMTYIOM CHIIbI TOKA B
K0JIe0aTeIbHOM KOHTYpE

3.5.2 3aKOH COXpaHEeHMsI SHEPTUH B K0JIeOaTeIbHOM KOHTYpe

3.5.3 BbIHYX/IEHHbBIE 2JIEKTPOMAarHUTHBIE KoJiebaHus. Pesonanc

354 [lepemennsrit Tok. [Ipon3BoacTBO, Iepenaya u moTpedIeHNe

DIIEKTPUYECKON YHEPTUU
3.55 CBOICTBA DIIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaIUs] BEKTOPOB B
HIIEKTPOMArHUTHOM BOJIHE B BaKyyMe.
3.5.6 [[Ikaa 2IeKTpPOMarHUTHBIX BOJIH. [IprMeHeHHe dIIeKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA

3.6.1 [IpsiMmonuHEIHOE pacpocTpaHeHUE CBETa B OTHOPOAHOMU cpene. Jlyd

cBETa

3.6.2 BaKOHBI OTPAKECHUSI CBETA.

3.6.3 [TocTpoeHre n300paKEHHI B IIIOCKOM 3epKae




3.6.4

3aKoHBI pesomiieHust cBeTa. [Ipenomiienne cBeta. AOCOTIOTHBIN
MOKa3aTCJib MPCIOMIICHUS. OTHOCHUTENLHBIN ITOKA3aTENb MMpCJIOMJIICHUS.
Xon nydeit B mpu3me. COOTHOIIEHHWE YaCcTOT U JIJTMH BOJIH MPHU MEPEXOe
MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHuIly pasjiesia ABYX ONTHYECKUX

cpen

3.6.5

IlonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yrois nojaHoro
BHYTPEHHEI0 OTPaXKEHUs

3.6.6

Coluparoliue 1 paccenBarolme TUH3bL. ToHKas nH3a. POKyCcHOE
[paccTosTHUE M ONTUYECKas CUJla TOHKOM JIMH3bBI

3.6.7

DopMyI1a TOHKOW JIMH3BL. Y BEIMYEHHE, 1aBAEMOE JIUH301

3.6.8

X0z Jiyda, IPOLIEIIEro JUH3Y 10/l IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontudeckoit ocu. [Toctpoenne n300pa>keHuid TOUKU U OTPe3Ka NPSMOi B
COOMPAIOLIMX M PACCEUBAIOIIMX JIMH3aX U UX CUCTEMax

3.6.9

doToanmnapar kak onTuyeckuii mpubop. I'a3 kak ontuyeckas cucrema

3.6.10

Hutepdepentus cBeta. KorepeHTHbIE HCTOUHUKHU. Y CIIOBUST HAOIIOICHUS
MaKCUMYMOB U MUHMUMYMOB B MHTEP()EPEHLIMOHHOM KapTHHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB

3.6.11

[udpaxus ceeta. AudpakironHas pemietka. Y cJoBre HaOII01eHUs
[JIaBHBIX MAKCUMYMOB NP HOPMAJIBHOM I1aJICHUA MOHOXPOMATHYECKOTO
CBETa C JUTMHOM BOJIHBI A HA PEHICTKY ¢ TeproaoM d.

3.6.12

/lucniepcus ceera

4. OCHOBBI CIIEITHAJILHOH TEOPHHOTHOCHTE/IBHOCTH
4.1 HBapuaHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BakyyMe. [IpuHmm
OTHOCHUTEJIbHOCTH DUHILITEHHA
4.2 OHeprus cBoOOOAHON yacTullbl. MIMITylIbC YacTUIIbL.
4.3 CBs13b MACChI M DHEPTUU CBOOOIHOMN YaCTHIBI. DHEPTHUS TOKOSI CBOOOIHOM
YACTHIIBI.
5 KBAHTOBAA ®U3HKA
5.1 | KOPITYCKYJIAPHO-BOJIHOBOH JTVAJIU3M
5.1.1 I'mnoreza M. IInanka o kBantax. ®opmyna Ilnanka.
5.1.2 dotonsl. DHEeprus ¢porona. Ummynsc poToHa.
5.1.3 ®otorddext. Onpitel A.I'. Ctonerosa. 3akoHb! poToddhdexra
5.1.4 YpaBuenue DitHimTeitHa 175 hoTodddekra:
5.15 Bonnoseie cBolicTBa yacTull. BosHbl ne bpoins. JInuHa BOHbL 1€
bponnsa nemxkymencs yactuipl. KopryCkyJsipHO-BOTHOBOW TyaJIU3M.
Jludpakius 37eKTPOHOB Ha KpHCTaJIax
5.1.6 [laBienue ceera. /[aBieHue cBeTa Ha MOJTHOCTBIO OTPAKAIOIIYIO
MOBEPXHOCTh M Ha MOJHOCTHIO MOTJIOMIAIONTYI0 TOBEPXHOCTh
5.2 | ®U3UKA ATOMA
521 [Inanerapnas mozens aToma
5.2.2 [Toctynatsr bopa. M3nydyenue u nornomieHue GoTOHOB MU MEPeXoe
aToMa C OJTHOTO YPOBHS YHEPTHHU Ha JPYTOM.
5.2.3 Jluneityateie ciekTpbl. COEKTp ypOBHEH SHEPriH aToOMa BOJOPOJIA.
524 Jlazep
5.3 | ®U3BUKA ATOMHOI O AHJIPA
531 Hyxnonnas monens siapa ['eiizenoepra — Banenko. 3apsin siapa.
MaccoBoe uncio siipa. M3oTonsl
5.3.2 DHeprus CBs3U HYKJIOHOB B siJpe. S IepHbIe CUITBI
5.3.3 JledexT macchl spa.
5.34 PagnoaktuBHOCTH. Anbda-pacnan. bera-pacnan. DneKTpoHHBIH [3-
pacnaz. [losutponnsrii B-pacnaz. ['aMmma-uznydeHue
5.3.5 3aKOH paIMOaKTUBHOTO pacnaja.




\ | 536 | SIneprbie peaknun. JleneHue U CHHTE3 Afep \

Kaxxapiif BapuaHT 3K3aMEHAIMOHHON paboThl BKIIIOYAET B ceOsl 3a1aHus,
IIPOBEPAIOIINE OCBOCHHE KOHTPOJIUPYEMBIX 3JIEMEHTOB COJEPKAHMS U3 Pa3EiIOB
¢usukn nns BeimyckHukoB CIIO TexHumueckoro mpoduis. Hanbonee BaxkHbIEe €
TOYKM 3pEHMs] TPOAODKEHUS OOpa30BaHUSA  COAEPKATEIbHBIE  JIEMEHTHI
KOHTPOJIUPYIOTCSI B OJHOM M TOM JK€ BapHaHTE 3aJaHUSAMM DPa3HbIX YpPOBHEH
CJI0KHOCTH. KosInuecTBo 3a1anuii 0 TOMY WJIM MHOMY pa3leily ONpPEAEIISIeTCs €r0
COJEPKATEIbHBIM HAlOJHEHHMEM U MPONOPLUOHAIBHO YYEOHOMY BpEMEHH,
OTBOJMMOMY Ha €ro M3y4eHHE B COOTBETCTBHUU C IPUMEPHOM MPOrpaMMOM IO
¢uzuke 11 BeITyCKHUKOB CI1O TexHHueckoro npoduiis.

[IpuopureroM npu KOHCTPYUPOBAHUM OWJIETOB SIBISAETCA MX TEXHHYECKas
HAIpaBJIEHHOCTb, a Takke HeoOXOJUMOCTh TPOBEPKU MPETyCMOTPEHHBIX
CTaHJApTOM CIIOCOOOB JEATENBHOCTH (C yYETOM OrpaHUYEHH B YCIOBUAX
MacCOBOI NMUCHMEHHOW NMPOBEPKU 3HAHUN U YMEHHUU OOYy4arolIHUXCs): YCBOEHHUE
NOHATUHUHOrO ammapata Kypca (U3MKH, OBJIAJEHHE METOJI0JIOTHYECKUMU
YMEHUSIMH, TPUMEHEHHE 3HAaHUW MNpU OOBSICHEHWU (PUINYECKHUX SIBICHHI,
NPUHIMIOB pabOThl MEXaHU3MOB, NPUOOPOB M pemeHun 3anad. OBiajieHue
YMEHUSIMH IO paboTe ¢ MHopMaIell (U3NYECKOTo COJEp)KaHus MPOBEPSETCS
OMOCPEJOBAHHO MPU HCMOJb30BAHUHM PA3IMUYHBIX CIIOCOOOB IPEACTABICHUS
uHpOpMallMu B TEKCTax 3afaHuil (rpaduku, TaOIUIBI, CXEMbl U CXEMAaTUYECKUE
PHUCYHKH).

Haubonee BaXHBIM CIOCOOOM JESATENBHOCTH C TOYKH 3PEHHS YCIEIIHOIO
IpoAODKEeHUs 00pa3oBaHUs B By3€ SIBIIsieTCS pelieHue 3anad. Kaxaplii BapuaHT
BKJIIOYaeT B ce0s 3ajaud IO BCEM pas3jesiaM pa3HOro YPOBHS CIIOKHOCTH,
MO3BOJISIONIME MPOBEPUTH YMEHHUE MPUMEHATh (PU3MUECKHE 3aKOHBI U (POPMYIIbI,
KaK B THUIOBBIX YYEOHBIX CHUTyalUsX, TaK M B HETPATULIUOHHBIX CHUTYaLHUSX,
TPeOYIOLIMX MPOSBICHUS JOCTATOYHO BBICOKOW CTENEHU CaMOCTOSITENIbHOCTU MPU
KOMOMHUPOBAHUH M3BECTHBIX aJITOPUTMOB JAEHCTBUN MM CO3JJaHUN COOCTBEHHOTO
1JIaHa BBIMOJTHEHUS 3aJaHusl.

3. CTpykTypa 3K3aMeHa

CrtpykTypa Ounera mo ¢u3MKE COOTBETCTBYET CTpyKType Bapumanta KM
(KOHTPOJBHO-U3MEPUTENBHBIX ~ MAaTE€pUalOB)  €QUHONO  TOCYJApPCTBEHHOTO
’K3aMEHa. DK3aMEHalMOHHas padoTa MO COAEpKAHHUIO, YPOBHIO CJIOXHOCTU U
OLICHMBAHUIO MOJIHOCTHIO COOTBETCTBYET YPOBHIO OCBOEHHS MPOTrpaMM 1o (u3uKe
U JPYrUM TEXHUYECKUM CclenranbHOCTAM BbimyckHuKaMu CIIO TexHuuyeckoro
npodus.

Kaxxnplii BapuaHT 3K3aMEHAIMOHHOW paOOThl COCTOMT M3 JIBYX 4acTed U
BKio4aeT B ceds 30 3amanuii, paznuyarommxcs GopmMoil U YpOBHEM CIIOKHOCTHU
(Tabnuma 1).

Yacte 1 comepxut 23 3amanus ¢ kpaTkum otBeToM. M3 Hux 11 3amanwmii ¢
3allUChI0 OTBETAa B BHJE YHUCNIA, CJIOBa WM JABYX 4Hcel, |2 3agaHuii Ha



YCTAaHOBJICHHE COOTBETCTBUSI M MHOXECTBEHHBIN BBIOOp, B KOTOPBIX OTBETHI
HE00XO0AMMO 3anucaTh B BUE MOCIEA0BATEIIbHOCTH UQp.

Yacte 2 coaepxkuT 7 3adaHUil C pa3BEpHYTHIM OTBETOM, B KOTOPBIX
HEOOXOJAMMO TMPEJCTaBUTh PEUICHUE 3aJladyd WM OTBET B BHJIE OOBSICHEHUS C
OTIOPOI HAa N3YUYEHHBIE SIBICHUS WJIU 3aKOHBI.

Yactb IIpoieHT MaKCUMAJILHOTO
paboThI Makcumaisb repBUYHOrO Oasa 3a
KomnuectBo HBIN 3a/laHUs TAaHHOW 4acCTH OT
3aJIaHuI IEPBUYHBIN MaKCHMAaJIbHOTO N
Twun 3aganui
Oat MepBUYHOTO Oayuia 3a BCIO
paboty, paBHOTO 53
Yacrs 1 23 34 63 C KpaTKUM
OTBETOM
Yacts 2 7 20 37 C pa3BEpHYTHIM
OTBETOM
Hrtoro 30 54 100

OO611ee KOTMYECTBO 3a/IaHUN B HK3aMEHAIMOHHOW paboTe Mo KaKIOMY W3
paznenoB  MPUOIM3UTEIBLHO  MPOMOPIUMOHAIBHO  €ro  COJIep)KaTeIbHOMY
HAIIOJIHEHUIO U y4eOHOMY BPEMEHH, OTBOJUMOMY Ha U3yUEHUE JTAHHOTO pasjiesa B
Kypce (pU3HKH.

B tabnuue 2 nano pacnpeaesneHue 3aJlaHuil Mo pazaenaM. 3alaHus 4acTu 2
(3amanust 29—-32) npoBepsIOT, Kak MPaBUII0, KOMILJIEKCHOE UCIIOJIb30BaHUE 3HAHU U
Y YMEHHI U3 Pa3INYHbIX pa3/ieNoB Kypcapu3uKH.

Pacnpenenenue 3a1anuii Mo OCHOBHBIM COJIEP>KAaTEIBHBIM pa3jienaM (TeMam)
Kypca (pU3HKH.

Pa3nen xypca pu3uku, BKIFOYCHHBIN B KonunuectBo 3amanumii
9K3aMEHAI[MOHHYIO paboTy Best pabota
MexaHuka 8-11
MonekynsipHast pu3nka 5-9
DJIeKTpOAMHAMUKaA 8-11
KBanTtoBas ¢usmka 2-3
Hroro 30

B »k3ameHanMoHHONW paboTe TpEACTaBICHBI 3aJaHus Ppa3HBIX YPOBHEH
CJI0)KHOCTH: 0a30BOT0, MOBBIIIEHHOTO U BBICOKOTO.

3amanust 0a30BOTO  YPOBHS  MPOBEPSIIOT  OBIAJCHUE MPEAMETHBIMH
pe3ysibTaTaM Ha HauboJee 3HaYUMBIX dJIEMEHTaX CoJiep KaHus Kypca pusuku, 6e3
KOTOPBIX HEBO3MOXKHO YCIIEUIHOE MPOJODKEHHE OO0y4YeHHUs Ha Cleayrolen
CTYIICHH.

3amaHusl TOBBIIICHHOTO YPOBHS TPOBEPSIOT CIIOCOOHOCTH IK3aMEHYEMBIX
JIEHCTBOBATh B CHTYyaIlMsAX, B KOTOPHIX HET SBHOTO YKa3aHWsS Ha CIIOCO0
BBINIOJIHEHUS W HEOOXOJMMO BBIOpaTh 3TOT cMoco0 U3 Habopa W3BECTHBIX
YYaCTHUKY dK3aMeHa WJIM COYeTaTh IBa — TPU U3BECTHBIX CIIOCO0a JICHCTBU.

3amaHusi  BBICOKOTO  ypPOBHSI  CIIOKHOCTH ~ TIPOBEPSIIOT  CITOCOOHOCTH
DK3aMEHYEMBIX pEIIaTh 3a/Jaud, B KOTOPHIX HET SBHOTO yKa3aHUsS Ha CIOCO0
BBITIOJIHEHUST M HEOOXOJMMO CKOHCTPYHUPOBATh CHOCOO pEIICHHs, KOMOUHUPYS
U3BECTHBIE YYACTHUKY CIIOCOOBI.

B tabnuiy npeacraBneHo pacnpezeeHue 3aaHui 10 YPOBHSAM CIOXHOCTH:
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YpoBeHb KonunuectBo MaxkcumanbHbIN [IpoueHnt

CJI0KHOCTH 3a1aHUI NEpPBUYHBINA Oa/yl | MAKCUMAJIbHOTO

3a1aHUS MepBUYHOrO Oaa
3a 3a1aHUS
JAHHOTO  YPOBHSA
CI0KHOCTH oT
MAaKCHUMAaJIbHOT O,
paBHOrO 54

bazoBbiii 19 26 48

IToBbIIIEHHBIH 7 15 28

Bricokuit 4 13 24

Hroro 30 54 100

[Ipyu BBINOSHEHUM 3aJaHUN MOKHO TOJb30BATHCA YEPHOBUKOM. 3aIlMCH B
YEpPHOBUKE, a TAK)KE B TEKCTE OMJIETa HE YUUTHIBAIOTCS IIPU OLICHUBAHUU PAOOTHI.

Ha BhImongHEeHUE 3K3aMEHAMOHHON paboThl OTBOAMUTCA 3 4yaca 55 MHUHYT
(235 MuHyT).

4. JlonoiHUTE/IbHbIE MATEPUAJIBI M 000PYyA0BaHME

Hcnonb3yercss HENporpaMMHUPYEMbId  KaJIBKYJISTOP € BO3MOXHOCTBIO
BBIYHCIICHUS] TPUTOHOMETpUYECKUX (PYyHKIUH (cos, sin, tg) u TuHenKa.

5. Kputepum onenku

Pe3ynbTaThl BCTYNUTEIHLHOTO HCTIBITAHUA TIO (U3MKe olleHuBaroTcs mo 100-
OayuibHOUW 1Kase. MMUHMMaIbHOE KOJIWMYECTBO OaJIOB, MOATBEPKAAIOIIEe
yCHEUTHOE TTPOXO0XKACHUE BCTYIUTEIBHOTO UCTIBITAHUS TI0 (DU3UKE, COOTBETCTBYET
MUHUMaJILHOMY KoindecTBYy OamnoB EI'D, ycraHoBieHHOMY MwuHUCTEPCTBOM
CENBCKOro xo3sucTBa Poccuiickont denepanum.

[IpaBUIBLHOCTL pEIICHUS 3aJaHUl CHadalla OIEHUBAETCS NePBUYHBLIMH
OasamMu. 3ajJaHue C KpaTKUM OTBETOM CUMUTACTCS BBINIOJHEHHBIM, €CIU
3anucaHHbIi B OjaHKe Ne 1 0TBET cOBIagacT C BEPHBIM OTBETOM.

[IpaBunsHbie OTBeTHI Ha 3amanus 3-5, 9-11, 14-16, 20, 22 u 23
OIleHUBAIOTCS 1 Oaymom.

OrtBetnl Ha 3amanus 7, 8. 13, 18, 19 u 21 oneHuBaroTcd 2 OaagaMu, €CIH
BEPHO yKa3zaHbl 00a 3JIeMeHTa OoTBeTa; | OayuioM, eciau JomylieHa omudKka B
yKa3aHUU OJTHOTO U3 DJIEMEHTOB OTBETa, ¥ () OAJTIOB, €CIIM TOMYIIEHO JBE OIUOKH.
Ecnmu ykazano 6osee AByX AJIEMEHTOB (B TOM YHCIE, BO3MOXKHO, U TIPABUIIHHBIC),
TO cTtaBuTcs () OaIoB.

OTtBer Ha 3anaHue 2 olLeHUBaeTcs 2 OaijaMu, €Clii yKa3aHbl BEPHO TpPH
ajieMeHTa oTBeTa; 1 OayyioMm, ecii JOomylleHa OJHa OIMOKa B yKa3aHWUU OJHOTO
anemMeHTa otBeTa; 0 6aioB, €CiIM AOMYIIEHO JBE OMUOKH UM OTBET OTCYTCTBYET.
Ecnu ykazaHo Gosiee Tpex 3JIeMEHTOB (B TOM 4HCIIE€, BOBMOXKHO, U MPABUJILHBIE),
TO ctaButcs () GasuioB.
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OtBeThl Ha 3amanus 1, 6, 12 u 17 oueHuBaroTcs 2 6ayilaMu, €ClId yYKa3aHbl
BCE BEPHBIC 2JIEMEHTHI OTBETa, 1 OajIoM, eciu AoIyIIeHa oaHa omuoka. 0 6aios,
CCJIM JTIOMYIIEHBI 2 OMUOKH MIIH OTBET OTCYTCTBYET

3amaHne ¢ pa3BEPHYTHIM OTBETOM OIICHUBACTCS JBYMsS DOKCICPTaMH C
Y4eTOM IPaBUILHOCTH M ITOJTHOTHI OTBETA.

MakcuManbHBIN IEPBUYHBIN OallT 3a 33JIlaHusI C Pa3BEPHYTHIM OTBETOM 25 U
26 cocraBuseT 2 Oaima, 3a 3aganusa 24, 27, 28, 29 cocraBnser 3 0Oamia, a 3a
3amanne 30 — 4 Oamna. B 9K3aMEHALIMOHHOM BapHaHTE MEpe] KaKIbIM THUIIOM
3aJlaHus MpeJiaracTcs HHCTPYKIKS, B KOTOPOW NPUBEICHBI 00IIre TpeOOBaHUS K
0 OPMIICHUIO OTBETOB.

Ha ocHOBe pe3ynbTaToOB BBIITOJHEHUS BCEX 3aaHUN PaObOThI OMPEEIISIOTCS
nepBUYHbBIE 0aJUIbl, KOTOPBIE 3aT€M MEPEeBOAATCA B TecToBbIe 10 100-0ambHON
HIKaje.

6. JIuteparypa, pekomenayemMasi 1Jisl HOATOTOBKHU K IK3aMeHY

1. Hemmmosa M.IO. EI'D 2021. bank 3aganuii. ®us3uka. 1000 3amau. Bee
3amaaus yactu 1 u 2 / Jlemumoa M.IO., I'pubo B.A., I'mrono A.M1. — M.:
M3narenscTBO «OK3ameny, 2020. — 430 c.

2. JlykamoBa E.B. EI'D 2021 ®wusuka. TunoBsie BapuaHTHI
sK3aMeHanMoHHBIX 3amanni/ Unctaxkosa H.M. - M.: U3garenscTtBO «DK3aMeH»,
2020. — 360c.

3. Hukynora, I'.A. ®uzuka — 2021. CO0pHUK 3a1aHU JIsI TOATOTOBKH K
EI'D / Hukynosa I'.A., MockaneB A.H. — M.: Dx3ameHn, 2020 — 352 c.

4. O®wusuka. 10 xmacc (6a30BbIii U yriayOnEHHBIN YpOBHHU) (B 2 YaCTAX).
Vueonuk. Y. 1 / JI. O. IN'enaenmreiin, A. A. bynatoBa u np.; mox pea. B. A.
Opinosa. — M. :BMMHOM. JlaGoparopus 3uanuii, 2019. — 304 c. :

5. @wusuka. 10 kimacc (6a30BbIi U yrayOn€HHBIN ypOBHH) (B 2 YacTsX).
Vuebnuk. Y. 2 / JI. O. I'engenmreiin, A. A. bynaroBa u ap.; mox pea. B. A.
Opinosa. — M. :BMMHOM. JlaGoparopus 3nanuii, 2019. — 208 c. :

6. Pwuszwmka. 10 kmacc: yue0, mis oOmieoOpa3oBar. opraHu3anuid ¢ MPUJl. Ha
ANIEKTPOH, Hocutene: 0a3oBbli u  mnpoduin. ypoBau / IS, Mskuies,
b.b. byxoBues, B. M. Yapyrun; nox pen. H. A. IlappentbeBoit. — M.:
[TpocBemenue, 2020. — 399 c.,

/. ®usuka. 11 kmacc (6a30BbI U yriyOiaEHHBIA ypOBHHU) (B 2 4acTsXx).
Vuebnuk. Y. 1 / JI. O. I'ennenmreiin, A. A. bynaroBa u np.; moa pen. B. A.
Opnosa. — M. : BUHOM. JlaGoparopus 3uanuii, 2019. — 198 c. : un.

8. ®wusmka. 11 kmacc (6a30BbIM U yriayOnEHHBIA YPOBHH) (B 2 YacTsX).
Vueonuk. Y. 2 / JI. O. IN'enaenmreiin, A. A. bynatoBa u np.; mox pea. B. A.
Opnosa. — M. : BMUHOM. JlaGoparopust 3uanuit, 2019. — 208 c. : uin.

9. ®wusuka. 11 kmacc : yue0, ns 001eo06pa3oBaT. OpraHU3alNA C TIPUIL. HA
AJIEKTPOH, HOcuTene : 0a3oBbii U mpodun. ypoBuu / I'. S. Msakumes, b. b.
byxosies, B. M. Hapyrun; nog pen. H. A. IlapdpentseBoii. —M.: I[IpocBenienne,
2020. 436 c.
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