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1. He.]'lb U 321a4Y4 OCBOCHHSA TUCHHUIIJIUHBI

Ilenp ocBoeHUS JUCHMUIUIUHBI — (OPMHUPOBAHHE Y CTYJIEHTOB, COBPEMEHHOTO
npeAcTaBiIeHUusT 0 (U3UYECKON KapTUHE MHpa, co3laHue O0a3bl 3HAHUWA I W3Y4YEHUS
CHENMAlbHbIX JWCIHIUIAH, HaBBIKOB HCIOJIB30BaHUS OCHOBHBIX 3aKOHOB (M3HKU B
rocieayromen mpoPpecCuoOHATBHON JeTETFHOCTH.

3agaun:

1. ChopmupoBath 3HaHUE:

- 0 (yHIAMEHTAIBHBIX 3aKOHAaX W TEOPHH KIIACCHUECKOW M COBPEMEHHOH (U3WKH
(xoneOaHMs1, BOJHBI, ONTHKA, KBAHTOBAs MEXaHUKA, CTPOCHUE aToMa U siipa) KaK OCHOBY
MIPUPOHBIX TPOIIECCOB;

— 0 MeTojJax pacuéra rnapaMeTpoB KojeOaTeabHbIX, BOJTHOBBIX, ONTHYECKUX, KBAHTOBBIX U
STIEPHBIX TPOLIECCOB, IPUMEHUMBIC B HAyKax 0 3emiie.

2. CpopmupoBaTh yMEHUE:

— HCIONb30BaTh (U3MUECKHe KOHUENIMM W MOJENM JJig aHalu3a SBICHUN B
reorpaduyeckoi o6onouke, arMmochepe u ruapocdepe;

— mnpuMeHATh (GU3NYECKHWE 3aKOHBI M MaTeMaTHYeCKHWi ammapar [Uisi  pelIeHUs
npodecCHOHANBHBIX 3a7a4 (00pabOTKa MaHHBIX HAOJIOJEHWN, OLIEHKA XapaKTePUCTUK
W3ITyYeHUsl, aHATIU3 BOJIHOBBIX TOJIEH).

_3. ChopmupoBath BIajeHHUE:
MaTeMaTHYECKUMHU METOJJaMU 10 00pabOTKe JaHHBIX O (PU3UYECKHUX MPOIECCOB;
METOJaMH MaTeMaTHYECKON MHTEpIpeTaun GU3NIECKUX MOIeIeH.

2. MecTo JTUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpogecCMOHAIBHOM 00pa30BaTeIbHOM
NMPOrpamMmmbl

JlucrumiamHa OTHOCHUTCA K 0Os3aTeNhbHOM YacTH OCHOBHOW TMpodecCHOHATbHOM
00pa30BaTeNbHON MPOTrpaMMBbl, H3y4aeTcs B 3 CEMECTpe /ISt OCBOCHHS 001IenpodhecCHOHATBHBIX
KOMIIETECHITHI.

N3yuenuto npeamecTByOT CIeAYOIINe TUCITUTIITNHBL:

«®Dusukay, «MareMaTHKa.

N3yuaercs napamiensHo B 3 ceMecTpe ¢ TAKUMH TUCHUILUIMHAMHU KakK:

«[IpuknagHas MaremMaTHKa», «MeTpoJoThs, CTaHIAPTH3AIMS ©  CepPTH(QHUKAIUI,
«OpraHu3alMoOHHO-METOAIMYECKHE OCHOBBI METEOpOJIOTUYEeCKUX HalmoaeHui» «Duznka u
XuMus atMocdepsl», «BzaumoneiictBue arMocdepbl € TMOACTUIIAIONICH TMOBEPXHOCTHIOY,
«®du3nKa okeaHa 1 BOJI CyII».

HuctunnuHa sBiasieTcst 0a30BOM  Juisl  OCBOEHUs JAMCHUIUIMH:  «MojaenupoBaHue
aTMoc(epHBIX MPoIecCOBy, «JlMHaAMUYECKass METEOPOTIOTUsD», «[ uapoMexaHuka» u ap.

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHA

[Ipouecc n3ydenus AUCUMILTUHBI HAanpaBieH Ha popmupoBanue komnereHuuit: OITK-1.

Tabmuma 1. KomnereHunn

Koa u HaumeHoBaHue Kon n HanmeHoBaHMe UHAUKATOPA PesynbTaTsl 00ydeHus
YHHUBEpCATBHON JIOCTHUKEHUSI YHUBEPCAIBbHOM
KOMIIETEHLIUHA KOMIICTCHIIU U




OIIK-1. Cnocoben OIIK-1.1.3HaTh ~ OCHOBHBIC  3aKOHBI, | 3HATh:

MPUMEHSTH 0a30BbIC TEOPUM W  KOHIECHIMH B  00JacTu — (yHIaMCHTAIIbHBIC 3aKOHBI
3HaHUS B 00JacTH MaTeMAaTUKH, (DU3WKH, XUMUH H IPYTUX U TEOPUH KIACCHYCCKON H
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAyK, HEOOXOIWUMBIC IS COBpPEMCHHOM ¢$usnku
€CTECTBECHHBIX HayK IpH pemieHUsT  3aa4  IPOQECCHOHATBHOM (xonmebanms, BOJTHBI,
pelIeHUH 33139 JIeSITEIbHOCTH OIITHKA, KBaHTOBas
npodeccroHanbHON MEXaHHKa, CTPOCHUE aToMa
JIeSITEIbHOCTH M sapa)  Kak  OCHOBY
OIIK-1.2. VYmers npuMeHSTH 0a30BbIC MIPUPOIHBIX IPOIIECCOB;
3HaHHUS MAaTEeMaTHYECKHX U €CTECTBEHHBIX —  METOJBI pacuéra
HayK JJIA aHaJIn3a )51 peuicHuA rnapamMeTpoB
npo)eCCHOHANBHBIX ~ 3a7ay, BKIOYas KOJICOATENbHBIX, BOJTHOBBIX,
pacyersl, MOJICTUPOBAHUE u ONTHUYECKUX, KBAHTOBBIX H
HUHTEPIPETALHUIO JAHHBIX SITEPHBIX IIPOLIECCOB,
MPUMEHUMEIC B HayKax o
3emie.
YMerb:
OIIK-1.3. Bnanets METOOUKAMU —  WCIONB30BaTh (YHU3WUYECCKHE
HCIIONTb30BaAHHUS MaTeMaTHYECKOTro KOHIEMIIUK U MOJCIH st
anmapata W METOJaMH eCTECTBEHHBIX aHaM3a SIBTICHUI B
HayK VTS 00paboTKH JAHHBIX, reorpapuueckoi 000I0YKe,
MMOCTPOCHHUST ~ MOJENICH W IPUHATHS atMocdepe u ruapochepe;
pereHui B npodeccHoHaNbHON —  TIPUMEHATH (usnueckre
ACATCIBbHOCTHU 3aKOHBI U MaTeMaTH4YeCKUH

anmapar JUId  peuIeHUs
NpoQeCCUOHATBHBIX 3aad
(obpaboTka JIAHHBIX
HAOJIOICHUIA, OLIEHKA
XapaKTEPUCTUK U3TYUCHHS,
aHaJIM3 BOJHOBBIX ITOJICH).
BnalzxeTL:
MaTeMaTU4YeCKHUMHU
MeTonaMu 1o obOpaboTke
JaHHBIX 0  (u3nueckux
MPOLIECCOB;
METOJIJaMH MaTeMaTHYeCKOM
HHTEPIPETAIUH
(hU3UYICCKUX MOJICIICH.

4. CTpyKTypa M coJep:KaHue TUCHUIIMHBI

4.1. O6beM TUCUMIIAHEI
OO0BbeM IUCIUIUIMHEI COCTABIAET 4 3aUeTHRIE eANHUIIE, 144 akageMHYeCKUX YacoB.

Tabnuna 2. O6beM AUCHUILIIMHBI IO BUJAM YYEOHBIX 3aHITHI B aKaJIEMUYECKUX dacax

Ounag popma 00yueHUs
OO0BEM TUCIHUIUTHHEL Cemectp Hroro
3 cemecTp

3auéTHbIC SAMHUIIBI 3 3
KonTtakTHas paboTa 00ydaromuxcs ¢ MpernoaaBaTesieM 65 65
(110 BUJIaM ayIUTOPHBIX YUCOHBIX 3aHITHI) — BCETO:
B TOM YHCJIE: - -
O JISKLIUU 28 28
O 3aHTHSI CEMUHAPCKOTO TUIA 36 36
=] MPAKTUICCKHUE 3aHATHS - -
O J1a00paTOPHEIC 3aHATH 36 36
CamocrositenbHas padota (manee — CPC) — Beero: 78,84 78,84
B TOM YHCJIC: - -
=] KypcoBasi pabota - -




=] KOHTPOJIbHAsE paboTa - -
KoHTpouib: 1,16 1,16
B TOM YHCIJIE:
TEKYUINI KOHTPOJIb YCIIEBAEMOCTH 1,0 1,0
MIPOMEXYTOYHAS aTTECTAIUS 0,16 0,16
Bcero gacos: 144 144
Bun npoMexxyTouHOil aTTecTanuu 3auer

3auer

4.2. CtpyKTypa IUCUUILIAHBI

Tabmuua 3. CTpyKTypa AUCHUIUINHBL

Ne Bunst yueOHOM paboTHI, B
n/n T.4. °
caMoCTosTebHas paboTa & = a
= SR
CTYyJICHTOB, Yac. S = £ E =
Tema - @DOopMBI TEKYILETO § GE E 2 §
JIUCIIATUTHHBI L | 8 KOHTPOJIS YCIIEBAEMOCTH &z é é 2
o= = 9 = S =2
= S8 & =2
= | g8 2.8
& Sol 288
= B 2| O a2 a
3 cemecTp

1 Tema 1.2 4 8 Brinonnenue OIIK-1 |OIIK-1.1
lapmonnueckue nabopaTOpHOH PabOTHI OIIK-1.2
KoJeOaHus u ux OIIK-1.3.
XapaKTEePUCTHKH.

2 Tema 2. 3aryxatouue u | 4 0 8 CobecenoBanue OIIK-1 |OIIK-1.1
BBIHYK/ICHHbBIC Brimosinenue OIIK-1.2
KoJIeOaHMsI. 71a00paTOpHON pabOTHI OIIK-1.3
IlepeMeHHBIH TOK. [pakTuyeckue 3aganus

3 Tema 3. Vmopyrue u |4 6 8 Beinonnenue OIIK-1 |OIIK-1.1
AJIEKTPOMAarHUTHEIC nabopaTopHOH PabOTHI OIIK-1.2
BOJIHEL. CobecenoBanne OIIK-1.3

IIpakTuyeckue 3agaHus

4 Tema 4. 2 6 8 CobecenoBanune OIIK-1 |OIIK-1.1
Bonnosast ONTHKA. Brinonnenue OIIK-1.2
Wurepdepenuns u J1ab0paTopHON pabOTHI OIIK-1.3
Judpaknus cBeTa.

5 Tema 5. Tomspuzamus, | 2 8 10 CobecenoBanne OIIK-1 |OIIK-1.1
JIUCTIEPCHS "u Brmonnenue OIIK-1.2
TIOTJIONEHUE cBeTa. 71a00paTOPHOH PabOTHI OIIK-1.3
Tonorpadusi.

Texymmii KOHTPOJIb yecneBaeMocTu-1,0

6 Tema 6. Temnosoe | 4 8 10 CobecenoBanne OIIK-1 |OIIK-1.1
U3IIy4EeHUE U KBAHTOBAs Bemmonnenue OIIK-1.2
pupoaa 71a00paTOpHON PabOTEI OIIK-1.3
ANIEKTPOMArHUTHOTO KonTtponsHas pabdora
W3y UICHUS.

7 Tema 7. DOnements! | 4 0 10 CobecenoBanue OIIK-1 |OIIK-1.1
KBaHTOBON MEXaHUKH. Tect OIIK-1.2

OIlK-1.3

8 Tema 8. KsanroBas | 4 0 8 CobecenoBanue OIIK-1 |OIIK-1.1
ANIEKTPOHUKA U (PH3HUKA Pedepar OIl OIIK-
aToMma. 1.3K-1.2




9 Tema 9. duzuka | 2 4 8,84 CobecenoBanue, OIIK-1 |OIIK-1.1
aTOMHOIO  sAapa U KOHTpOJIbHas paboTa OIIK-1.2
3JIEMEHTapPHBIX YaCTHI] OIIK-1.3

IIpomexxyTounas arrectanus- 0,16
Vroro | 28 | 36 | 7884

4.3. CoaepxaHue TeM JTUCLUIUIAHBI

Tabnuna 4. ConepkaHue TeM IUCIUTUTMHBI

HaunmenoBanue Copneprxanue Komnerenmus
TEMBbI AUCHUIIUHBI
Tema 1. Bunsr konebaHmii 1 X OCHOBHBIE XapakTepucTuku. Mexanmueckue u | OITK-1
TapMoHHUYeCKHE JJIeKTpUUeckue KoieOaHus. [apMoHMYeckne KonebaHMS U HUX
KOJICOAHUS M UX xapakrepuctuku. JnddepennuanbHoe ypaBHEHHE TapMOHHYECKHX
XapaKTEePUCTHKH. KoJIeOaHui. T'apmonuueckue OCLUJIATOPBL: MasITHUKH,

KosebaTenbHbI KOHTYp. CKOpPOCTh M YCKOPEHHE TapMOHHYECKOTO
OCHILIATOPA. DHEPIUs TAPMOHHYCCKUX KOJICOAHUIMA.

CrnoxxeHne TapMOHMYECKMX KOJIEOAHWH OJMHAKOBOTO HAMPAaBIICHHMS.
Meron BEKTOpHBIX auarpamMMm. buenus. @OuU3HYECKHM  CMBICI

CHEKTPAIEHOTO pa3IoKeHusl. Crnoxenne B3aMIMHO
MEePHEHINKYIISPHBIX Konebanuii. durypsl JIuccaxy.
Tema 2. 3aTyxaromue | 3aTyXarolue KOJICOaHUS. JuddepeHnmanpHbIe ypaBHenust | OITK-1
Y BBIHYKJEHHbIE KoJe0aHui NMpHU HAJIMYUU CHIIBI TPEHHS, OMHYECKOTO COIMPOTHUBICHUS.
KoJIeOaHus. Koaddumment 3aTyXaHHus, JIOTapUPMIYCCKIHA JIEKPEMEHT.
[lepeMeHHbIi TOK. Beinykennbie  konebanusi.  [uddepeHumansHoe — ypaBHEHHE

KoseOaHWi TNpH HaIMYMM  BBIHY)XHalomed cwisl.  PesonaHc.
JoGpotHocTh. Mcmonb30oBaHWe pe30HAHCA B TEXHUKE W METOIBI
OOpPBOBI C €T0 BPESTHBIMH MTOCIICICTBUSIMH.

Ilepemennsrii Tok. 3akoH Oma I IEMH TEPEMEHHOTO TOKa.
CompoTrBiieHHE LMW NEepeMEHHOr0 ToKa. MOIIHOCTE B LENH
MIEPEMEHHOTO TOKa. BEKTOpHBIE nuarpaMMbl TOKAa W HANpPSHKCHHH.
Pe3oHaHC TOKOB M HaNpPsDKEHUH.

Tema 3. Ynpyrue u Bonnosoii npouecc. Buapl BonH. Mexanuueckue (ynpyrue) BonHsl | OIIK-1
JNIEKTPOMArHUTHBIC VYpaBHEHHE ITIOCKOM BOJIHBI U €€ XapaKTePUCTUKH: JUIMHA BOJIHBL,
BOJTHBL. BOJTHOBOH BEKTOp, CKOpPOCTh. BomHOBoe ypaBHEHHE. OHEPrHs

ynpyroii BosHbl. [I10THOCTB MOTOKA SHEPTUH BOJIHBI (BEKTOpP YMOBa).
HHTEHCHBHOCTD BOIHBI.

AKkycTH4eckHe (3BYKOBBIE) BOJHBI. XapaKTEPUCTUKH 3BYKOBBIX BOJIH.
Oddexr Hommepa. CrnoxkeHue ynpyrux BoiH. MHTEpdepeHnns BOITH.
Crosiunie BOJIHBL.

ONEeKTpOMarHuTHbIE BOJIHBI. Bonzosoe ypaBHEHME
3JIEKTPOMAarHUTHOM BOJHBL. IInockast 3/€KTpOMarHuTHasi BOJIHA, €€
cBolicTBa. M3mydyeHne U pacnpocTpaHEHHE MIEKTPOMArHUTHBIX BOJIH.
OHeprus >JIeKTpOMarHUTHBIX BoJH. Bekrop IloiinTuara. Illkama
JIEKTPOMArHUTHBIX BONH. DddekT Jlomrepa Aist 2IeKTpOMarHUTHBIX
BoJiH. KpacHoe cMmelnenue.

Tema 4. WuTepdepenmmst cBera. KorepeHTHOCTh CBETOBBIX BONH. PasHocth | OIK-1
BoJsiHOBas ONTHKA. xoma. PasHocTth (a3. ONBIT TONMy4eHHS KOTEPEHTHBIX CBETOBBIX
Wnrepdepenuus u myukoB. MHTEepdepeHnus cBeta B TOHKHMX IieHKax. KimH. Kombra
JTU(ppaKIus CBETa. HeroTona.

Hudpakuust ceera. [lpunnun Iioiirenca-®Openens. Metox 30H
Openens. Audpaknus Ha ogHON menu. JndpakunoHHAs pemieTka.
Pazpermatomas criocoOHOCTh onTHYECKUX NpHOOpoB. Judpakius Ha
o0beMHol penieTke (hopmyna Byasda-bperros).

Tema 5. ITonspuzanusa ceera. EcrectBeHHblil cBer. IlomspuszoBanHblid cBer. | OIIK-1
Tonspuzanms, Honspuzanus npu otpakeHun. 3akoH bproctepa. SIBneHne aBoitHOTO
TUCTIEPCHS 1 JTydernpenomiieHus. 3akoH Maoca.
[OTJIOLIEHHE CBETA. Hucrniepcus ceeta. HopManbHas 1 aHOMaNbHAS TACTICPCHSL.
Tonorpadus. Iornmomenue cBera. 3akoH byrepa-JlambGepra-beepa. PaccesHue

cBeTa.

Meron  monmy4eHuss  00bEMHOro  M300pakeHHs  IPEIMETOB,
OCHOBaHHBI Ha SBJICHMM HHTeppepeHIuH M Judpakunuu cera.
Tonorpadust.




Tema 6. TeroBoe TemioBoe wu3ilydyeHue, €ro XxapakTepucTuku. 3akoH Kupxroda. | OIIK-1

U3IyYeHHE U AOCONIOTHO  «4epHOe» Teno. 3aKOHBl TEIJIOBOIO — U3JIy4eHHs
KBAaHTOBas IPUPOJA abcomoTHO «4epHoro» Tena. 3akoH Credana-bonbinmana. 3akoH
31EKTPOMArHUTHOTO CHEKTpalbHOrO cMmemnicHus BuHa. Y®-kartactpoda. KsanToBaHue
M3TyYCHHS. n3nydenus. @opmyna [lnanka.

KBanTtoBass mpumpoma cBeTa. DHeprus, macca, HMIYJIbC (HOTOHA.
Hasrenne cBeta. @oTOAIEKTpHUYCCKHIA dPPEKT, ero 3aKOHBL. D deKT
Komnrona. KopnyckyJisipHO-BOJTHOBOW Jyalii3M 3J€KTPOMAarHUTHOTO
M3ITYUYCHUSL.

Tema 7. DneMeHTbI KopmyckymsipHO-BOTHOBOM ayanm3M marepuu. Bomuer me bpoitmsa. | OIIK-1
KBAHTOBOI MEXaHUKH. | OK.CHIEpPUMEHTANbHOE  TOATBEP)KICHHE  BOJHOBOM  IPUPOABI
anektpoHoB. Omeitel JleBucona u JIxepmepa. Dddexkr Basmimora-
Uepenkosa.

CooTHolieHne HeompeneneHHocTe [eiizendepra s KOOpIuHAT
uMmnyiabca. COOTHOIIEHHE HEONPEAETICHHOCTeH UIsi SHepruu u
BpPEMCHU.

Ypasuenue [llpenunrepa. [IBmwkenue cBoOOHOI yacTHIbl. BoaHoBas
¢yHKmHug w ee ¢U3NIECKHUH cMmbIcn. YacTHma B MPSIMOYTOIBHOM
MOTEHIMAIBHON  AMe  (OXHOMEepHBIM  ciydaif).  KBaHTOBBIH
rapMOHHYECKUN ociyuIsTop. TyHHeIbHBIN 3B dEKT.

Tema 8. KBanToBas CrnoHTanHoe M WHAyIMpoBaHHOe wu3nydeHue. lloryomenue wu | OINK-1
JIIEKTPOHUKA YCWICHHE M3JIy4YeHHs] BeulecTBOM. KBaHTOBbIE YCWIHTEIH U
¢u3nKa aToMa. TeHEepaTopbl, MX OCHOBHBIE OJJIEMEHTHI, MPHUHIMI PaOOThL. THIIBI
Ja3epoOB M WX OCHOBHBIC mapaMeTpbl. OCOOCHHOCTH Ja3epHOTrO
WU3ITYUYEHUS.
IMocTynarst Bopa. DKCNEepUMEHTaIbHOE MIOATBEPKICHUE

JUCKPETHOCTH dHepreTrueckux ypoBHed. Ombir ®@panka u [epra.
Mopaens atoma Bozopoaa o bopy.

Crpoerne aroma. KBaHTOBO-MeXaHMYECKOE ONHCAaHHE aToMa
Bogopona. KeanroBeie yncna. CrnuH snektpoHa. [IpoctpancTBeHHOE
pacripenieieHie 3JEKTPOHHOW IUIOTHOCTH B aTOME BOIOpoJa B
Pa3IUYHBIX COCTOSIHUSIX. DHEPreTHUYECKUH U ONTHYECKUM CHEKTpPHI
aToMa BOAOPOJA.

Tema 9. ®uznka MHOTO02/IEKTPOHHBIN aToM. 3aloJIHEHHE OJJIEKTPOHHBIX o0Oosoyek. | OIK-1
ATOMHOTO S/Ipa [Ipunun [Maynn. KBanToBo-MexaHnueckoe 000CHOBaHME
37IeMEHTAPHBIX TIEPUOANYHOCTH XMMHYECKHX CBOMCTB 3JIeMEHTOB. PeHTreHoBckoe

yacTuIl n3aydeHne. MonekyIspHbIe CIEKTPHI.

CocraB siapa. B3aumopelicTBue HYKJIOHOB M HOHSTHE 00 SOEPHBIX
cunax. EctecTBeHHas pamnoOaKTUBHOCTh. JHeprus cBs3H. Jledext
maccel. KanenbHast Mojenb sapa. 3aKOH paiiOaKTUBHOTO CMEIEHUS.
3akoH paguoakTUBHOTO pacmana. OOBSICHEHWE O-H3Iy4CHUS, Y-
u3nydenus. [lone siaepHbIX CHII.

Peaknmu mpeBpamieHnss HykIoHOB. OTKpeITHE TpoToHA. OTKpEITHE
HelTpoHa. OTKpbeITHE HEUTPUHO. OOBSICHEHNE B-U3TyYeHHS.

SAnepHpie peakuuu cuHTe3a. SnepHple peakuuu neneHus. Llemnas
peakuus JeNeHus ypaHa.

DneMeHTapHbIe YaCTHIIBI. Nx KI1acCU(UKAITHSL. Buasr
B3aWMOJICHCTBUSA  DJIEMCHTAPHBIX dYacTUll. KOCMHYECKHE JydH.
Mesonbl. Yactumsl u aHTHYacTUIBL. OOpa3oBaHHE W YHHUYTOXKCHUC
DJIEKTPOHHO-TO3UTPOHHBIX map. KBapKu U III0OHEI.

4.4. ConeprxkaHue 3aHATUN CEMHUHAPCKOIO THIA

Tabmuua 5. Conepxanue 1ab0paTOPHBIX 3aHATUH

B ToMm 4ncie gacos
Ne tembr N M
Tematuka 1ab0OpaTOPHBIX 3aHATHI Bcero uacos MPaKTHUYECKOMN
JICIUTITHHBI
MOJIrOTOBKU

JlabopatopHas padota Ne 1. Onpeznencuue 6 2
Tema 1 k03¢ punnenra xécrtkoctu U Moy FOHra Metoom

MPY>KUHHOT'O MasiTHUKA.
Tewma 3 JlabopatopHas paboTa Ne 2. OnpeneneHne CKOPOCTH 4 2




3BYKa B BO31yX€ PE€30HAHCHBIM METOJOM.

Tema 3

JlabopatopHras pabota Ne 3. OnpeneneHue moka3aTens
amabaThl IO CKOPOCTH 3BYKa B BO3IyXE

Tema 3

JlabopaTopHas padota Ne 4. OnpesiesicHre OTHOIICHUS
Cp/Cy JUISL BO3JyXa C IOMOIIBIO SIBICHUS 3BYKOBOT'O
pe3oHaHca.

Tema 4

JlabopatopHras pabota Ne 5. OnpenencHue oka3aTens
TIPEIOMIICHUS! XKUJKOCTH C IIOMOIIBIO JTa00PaTOPHOTO
HHTEpEpOMETpA.

Tema 4

JlabopatopHas padota Ne 6. OnpezienicHue paauyca
KPHBH3HBI JINH3BI ¢ TIOMOIIIBIO Kostel] HeroToHa.

Tema 4

JlabopaTopHast paboTa Ne 7. 3aBHCMMOCTB ITOKa3aTes
TIPEIOMIICHUS BO3/IyXa OT JABJICHHUS.

Tema 5

JlabopatopHas padota Ne 8. Onpenencuue
KOHIIEHTPAIMHU caxapa ¢ MOMOIIBI0 CaxapuMeTpa.

Tema 5

Jlabopatopnast padota Ne 9. 3akon Bprocrepa u 3akoH
Manmoca.

Tema 5

Jlabopatopnas pabota Ne 10. MarauTHOe BpamieHue
IJIOCKOCTH mossipu3anuu ceera (3dhdexr Dapames).

Tema 5

JlabopatopHras padota Ne 11. DoTOKOIOPUMETPHYECCKOE
oTpeieIeHUe KOHIICHTPAIUH IPHUMECEH TSKEITBIX
METaJUIOB B BOJIC.

Tema 6

JlabopatopHras pabota Ne 12. Onpenenenue creneHn
4epHOTHI BoNb(paMa Ha ocHOBe 3akoHa CredaHa-
bonenmana.

Tema 6

JlabopatopHas padota Ne 13. MccnenoBanue
CICKTPAIEHOW YYBCTBUTEIBHOCTU ()OTOCOIPOTUBIICHUS.

Tema 9

JlabopatopHas pabota Ne 14. Onpenenenue YHEPTUA
g—KBaHTa PaJIMOaKTUBHOTO H3TyYCHHUS H30TOIA
kobanbTa-60.

Bcero:

90

46

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOeCHeYeHHs] CAMOCTOSTEJbHOH PadoThI
00y4YaOIIHUXCS M0 TUCHUIJIMHE

OnexTpoHHbIN yueOHbIi Kypc «IIpuknannas ¢usuka» B cucreme Moodle [DnexkTpoHHbII

pecypc]. Pexxum noctyna: https://moodle.rshu.ru/enrol/index.php?id=3733

6. OeHoYHbBbIE CPeCTBA JJIfl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTecTalMu 10 UTOraM OCBOEHHS IMCUMILIUHBI

VY4er ycrneBaeMOCTH 00y4aromerocs mo JUCIUILINHE ocymecTisetrcs mo 100-6annpHoi

oIKalJie.

Tabnuma 6. Yuér ycneBaeMOCTH 00yJaroIIerocs Mo JUCIUILUINHE

aTTECTAlNH

Konunue
VYuer ycneBaeMocTH
CTBO 6ajioB
— MakcumabHOE KOJHYECTBO 0aJIOB IO JMCIHUILIMHE 32 OJIMH CEMECTP 100
— MakcuManbHOE KOJIMYECTBO OAIJIOB 32 BHIITOJHEHHE BCEX BUJIOB TEKYIIETO KOHTPOJIS: 100
B TOM YHCIE MAaKCHMAaJIbHOE KOJIHYECTBO OaIOB 3a TPOXOXKICHHE MPOMEKYTOUHOU 20

6.1. Texymuii KOHTPOJIb



https://moodle.rshu.ru/enrol/index.php?id=3733

JAUCHUIIIMHEI ITPEACTABJICHBI B DOoHAE OLICHOYHBIX CpCAaCTB IO JaHHOM JUCHUILINHE.

SaﬂaHI/I}I, MCTOJHKA BBIIIOJIHCHUA W KPUTCPHUU OLCHUBAHHUA TCKYILICTO KOHTPOJIA IIO
pasaciiaM JUCHUILTIMHBI ITPEACTABJIICHEI B (DOHJIG OLCHOYHBIX CPEACTB IO JIaHHOI\/’I JUCHTUITIINHE.

6.2. [IpoMexxyToUyHas arTecTanus

[lepeuenp BOMpPOCOB U KPUTEPUU OLIEHUBAHUSI OTBETOB Ha BOIIPOCHI B OMIIETE IO TEMam

dopMa NMpOMEKYTOUHON aTTECTALNH 10 TUCIMIUIMHE: 3a4eT.
dopMma NpoBeACHUS 3a4eTa: OTBET Ha OJUH BOIIPOC YCTHO.

6.3. BaHHBHO-pCﬁTHHFOBaH CHUCTEMA OLICHUBAHUA

Tabnuua 7. Pactipenenenue 0aniioB mo BujaM yueOHOM paboThbl

Bun yueOHOH paboThl, 32 KOTOPYIO CTAaBATCS OaJIbI Bbanst

Texymmii KOHTPOJIb: 0-100
B TOM YHUCJIC TPOMEKYTOUHAs aTTeCTaIlUs 0-20
Hroro: 100

Tabmuma 7.1. Pacnpenenenue 6amioB Mo TeKymeMy KOHTPOIIO

No | Bua padot | Min | Max
1. OGs3aTeapbHas YacTh

1.1. Texymwii KOHTPOIIb YCIIEBAEMOCTH TIO MPOBEPKE CPOPMHUPOBAHHOCTH OCTATOYHBIX | 2 4
3HaHUH

1.1.1 Tect 2 4
(Min — 30-49% npaBUIBHBIX OTBETOB, Max -85-100% MpaBUIBHBIX OTBETOB)

1.2. Brimonuaenue npakrnyeckux pador Ne 1 — 14: 16 36

1.2.1. | Jlaboparopras pabora Ne 1. OmpenencHue KodhhUIMEHTa KECTKOCTH U MO 1 2
IOnra MeTo10M MPY>KUHHOTO MasTHUKA.

1.2.2 | Jlaboparopras pabora Ne 2. OmpeneneHue CKOPOCTH 3BykKa B BO3IyXe 0 1
PE30HAHCHBIM METOJIOM.

123 Jlabopatoprast pabora Ne 3. OmpeneneHue MmokasaTels agnadaTbl IO CKOPOCTH 1 2
3BYKa B BO3JIyXE

1.2.4 | JlabopatopHass pabGota Ne 4. OmpeneneHue OTHOINEHHS Cp/Cy U BO3JTyXa C 1 2
MTOMOIIIBIO SIBJICHHUS 3BYKOBOTO PE30HAHCA.

1.2.5 | Jlabopatopuas padota Ne 5. OmnpeaencHue MOKa3aTes MPEITOMICHHS KUIKOCTH C 1 2
ITOMOIIIBIO JJa00paTOpHOro HHTEpdepomMeTpa.

1.2.6 JlabopaTopnas pabora Ne 6. OnpeneneHne pangnyca KpUBU3HBI JHH3HI C TOMOIIBIO 0 1
koJient HeroToHa.

1.2.7 | Jlabopatopras pabora Ne 7. 3aBHCHMOCThH TIOKa3aTeNs MPEIOMIICHUS BO3yXa OT 1 2
JTABJICHUSL.

1.2.8 | Jlaboparopras pabora Ne 8. OmpeneneHre KOHIICHTpAIMU caxapa C MOMOIIBIO 1 2
caxapuMeTpa.

1.2.9 | JlaboparopHas padota Ne 9. 3akon Bprocrepa u 3akon Manroca. 1 2

1.2.10 | Jlabopatopras pabora Ne 10. MarHuTHOE BpalmieHHE IUIOCKOCTH TOJISIPH3ALNAN 1 2
ceeta (3 dext Papages).

1.2.11 | Jlabopatoprass pabdora Ne 11. DOTOKOIOPUMETPHUUCCKOE  OMPEACICHUE 1 2
KOHIICHTPAIIUH TPUMECCH TSHKEIIBIX METAJIOB B BOJIC.

1.2.12 | Jlabopatopuas pabora Ne 12. OmpenesieHHEe CTEIEHH YEPHOTHI BOJb(ppama Ha 1 2
ocHoBe 3akoHa Credana-bosbiMana.

1.2.13 | JJabopatopras pabota Ne 13. MccnemoBaHne CIEKTPadbHON YyBCTBHTEIHHOCTH 1 2
(hOTOCOTIPOTHBIICHHSI.

1.2.14 | Jlabopatopras padora Ne 14. OnpeznencHue SHeprud J—KBaHTA PATUOAKTUBHOTO 1 2
M3IyYeHus: u30Tomna kobanpTa-60.

1.2.15 | CobecenoBanrie 0 3

1.2.16 | PedepaTsl mo Temam qUCIUIIIMHE (He Ooiee 0IHOTO) 0 2

1.2.17 | Illpaktuyeckue 3agaHus 0 2

1.2.18 | KontponpHast paboTa 0 3

Hroro 6as1oB 1Mo 00s3aTeIbHOM YacTH 18 40




2. BapuaruBHas 4acTh

2.1. TpeHupoBOUHBIC 3aIaHUS

2.1.1. | Tect (MOBBIIICHHBIH YPOBEHB CIOKHOCTH) 5 20

2.2. Hayunblii noknan Ha crynendeckod kondepeHumn «MIMMODOIU» (e Gonee | 3 25

JIBYX)

2.3. Yuactue B pabote kiryba « MIDy 1 5

2.4. Yyactue B 0JIMMIIUAJE [10 MATEMATUKE

2.4.1. y4yacTue 2 5

2.4.2. pu3ep 2 31

2.5. [TyOnukanus B MHAEKCHPYEMOM XKypHaJIe

2.5.1. COBMECTHO C ITPENoiaBaTesieM 3 10

2.5.2. CaMOCTOSITEJILHO 1 34

2.6. AkcesepalMoHHas: mporpaMMa/mpoekt PocMoiionéxu

2.6.1. y4yacTue 1 10

2.6.2. TpPaHT 2 30

[TpomexyTOUHAs aTTeCTAaIMs 10 JUCIUIUIAHE (3a4€eT) 0 20
HToro 0asioB 1o BApHATUBHON YaCTH 22 60
HToro 6asIoB Mo JUCHUIUIHHE 40 100
Tabnuua 7.2. KonBepranus 6auioB B UTOTOBYIO OLIEHKY

Ornenka banbt
3aureHo 40-100
HezauTteHo 0-39

7. MeTonuyeckue peKOMEHAAUMHU IS 00y4aI0NIUXCH 110 OCBOECHUIO JUCUMILIIIMHbI

Meroaudeckue pEKOMEHIAIMA KO BCEM BHJAM ayAUTOPHBIX 3aHATHNA, a TaKkKe
METOOUYCCKUEC peKOMeHIIaI_II/II/I 110 OPFaHI/I?)aLII/II/I CaMOCTOﬁTeHBHOfI pa6OTBI, B TOM YHUCIIC IIO
MOATOTOBKE K TEKYIIIEMY KOHTPOJIIO U MPOMEXYTOYHOM aTTeCTallMd MOTYT OBITh MPEACTABICHBI
B MCTOI[I/I‘-IGCKI/IX peKOMeHI[aHHHX JUIA 06yqa}0umxc;1 110 OCBOCHUIO JUCITUITIINHBI «HpI/IKHaI[HaSI
buzukay.

8. YueOHo-MeTOAMYecKkoe 1 MH(OPMANIHOHHOE o0ecneyeHHue U CIUTIIUHbI

8.1. IlepeueHb OCHOBHOW ¥ TIOMOJHUTEIBLHON YUeOHOU TUTEpaTypPhI

OcHoBHas nuTeparypa

1. Hy6uumes, FO. H. Konebanwus u BonHb! : yaebHoe mocobue / FO. H. JlyOHumies.
— 2-e u3n., nepepadb. — Cankrt-IletepOypr : Jlans, 2022. — 384 c.

2. Kanureesckuii, H. Y. Bonnoast ontuka : yueOnuk / H. U. Kanureesckuit. — 5-e
m3a. — Cankr-IlerepOypr : Jlanb, 2022. — 480 c.

3. Mapruncon, JI. K. KBantoBas ¢usuka : yuebHoe nocodue / JI. K. Maptuncon, E.

B. CmupHOoB. — 5-¢ uzn., ucnp. — Mocksa : U3a-so MI'TY um. H. O. baymana, 2021. — 526
c.

4. INaBpuios, C. I1. ®usuka snemMeHTapHbIX dacTull : yaueonoe nocodue / C. I1.
IaBpunos, 0. A. I'opoxoBarckuii. — 3-e u3A., ucnp. u gon. — Cankt-Ilerepoypr : U31-Bo
PI'TIY um. A. U. I'epuena, 2022. — 153 c.

5. K.b. Kann. Kypc obmuieit puzuku: Yuedbnoe nocodue - M.: KYPC: HULl MHDPA-
M, 2014. - 360 c. YuebHoe nmocodbre DbC Znanium.com (http://znanium.com).

JlononHuTENBHAS IUTEpATYypa
1. ®oxun C.A., bapmacoBa A.M., MamaeB M.A. O6paboTka pe3ynbTaTOB H3MEpPEHHM
(bu3MYecKUX BeNMMYMH. Y4eOHOe mocodue s mabopaTopHOro npaktukyma no ¢usuke. - CII6.:
Wzn. PITMY, 2009. — 62 c.



2. Al bobpoBckuii u ap. JlaGopaTopHBIi NpPaKTUKyM IO JUCHMIUIMHE «DuU3NKay.
Paznensr «Ontuka» u «Anepuas ¢usukay. — CI16.: Uzn. PITMY, 2016. - 112 c.

3. benoB M.M. u ap. JIabopatopHsiif mpakTukym 1o guciuruinie “dusuka”. Kype I, I1. —
CIIo.: u3n. PITMY, 2010. - 58 c.

4. bapmacos A.B., Xonmoropos B.E. Kypc obmieli ¢bu3uku a1 mpupoa0Ionb30BaTesei.
Kone6anus u Bonust // CIIb.: BXB-IlerepOypr, 2009. — 256 c.

5. KonTtponpHas padora nmo mucnumiaunHe «®Dusmukay. Pazgen «KoneGanus u BOIHBD) MOJ
pen. Hemssenkoit 1.B. — CI16.: U3a. PITMY, 2007.

6. KonTponpHas pabdora no aucuurnHe «Dusuka». Pasnen «BomHbl B ypyrux cpeaax.
BonnoBas ontuka: untrepdepenuus, nudpakuus u noisipuzanus cBeray noxa pena. bodposckoro
A1l — CIIG.: M3n. PTTMY, 2004.

7. KoutponbHas pabora mo aucuumiuHe «®Pusuka». Pazmen «TemmoBoe wusmydeHue.
KsanToBas npuposa csera» nox pea. booposckoro A.Il. — CII6.: U3a. PITMY, 2005.

8 Konrtpoinbnas pabota no gucuuruinie «duszuka». Paznen «®dusuka aToMOB U aTOMHBIX
sep. DneMeHTapHble yacTuilbl. OCHOBBI KBaHTOBOM MeXaHUKW» mof pea. booposckoro A.IL. —
CIIG.: U3a. PTTMY, 2002.

9. CaBBuna, O. A. TecroBble 3aJjaHus C pEHICHUSAMH [0 MaTeMaTHKe U (U3HKe
[DnexTponnsiii pecypc] / O. A. CasBuna, E. U. Tpodumosa. - Enemn: EI'Y um. U. A. byHnuHna,
2002. - 89 c. - Pexxum pocrtyna: http://www.znanium.com/

CagenbeB U.B. Kypc obuieit puzuku. Knuru 1-5. — M.: Hayka. @usmartaut. 2009.

10. Tpodumosa T.U. Kypc ¢usuku: Yueb. mocobue ans By30B. — 7-€ u3ld., ctep. — M.:
Bricmas mkona, 2008.

11. ®pum C.3., Tumopera A.B. Kypc obmeii ¢usuku. Kuuru 1-3. — M.: Jlanp-Tpeiin.
2006.

12. Bonbkenmteitn B.C. «COopHuk 3ama4 no obuiemy kypey dusukm» — 2005.

8.2. [lepeuens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTh "MHTepHeT"

1. http://pskgu.ru/ebooks/okphyzike.html Yuebnbie mocodus no obeit pusuKe.

2. http://h91102a0.bget.ru/elBook/Titul.htm Muxmeesa E.FO., Corosevesa O.I1. ®usnka
TBEPJOTO Tea. DIEKTPOoHHOE yueOHoe mocobue - r.p. Ne 2011620517. 2011 1.

3. http://pskgu.ru/ebooks/tf.html . Teopernueckas puznka.

4. http://physics.nad.ru/ - pu3uka B aHUMAIHAX

5. http://dmitryukts.narod.ru/kopilka/video.html- ombITel 0 huzMKe.

6. http:/lectoriy.mipt.ru/lecture?category=Physics&lecturer Buneonekuun u OTKpHITBIE
obpazoBarenbHbie MaTepuanbl PuzTexa. Jlekiuu no dusuke.

8.3. Ilepeuenp mporpaMMHOTO 00€CTICUCHUS

1. ®daitnoBeIN apxuBaTOp: 7-z1p [DIEeKTpOoHHBIHN pecypc]. Pexxum moctyma:
https://www.7-zip.org/

2. ®daiinoBblid MeHeKep: Far-manager [DnexkTpoHHbIN pecypc]. Pexxum nocryna:
https://farmanager.com/

3. Oducnpiii maket: OpenOffice [DnexTponHbBIN pecypc]. Pexum nocryna:
https://www.openoffice.org/ru/

8.4. Ilepeuenr MHYOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubnnoreka IbC «Znaniumy (http://znanium.com/)

2. Onexrponnas oudamoreka DbC «tOpaiit» (https://biblio-online.ru/)

3. HNudopmaimoHHass cuUCTEMa JOCTyNa K POCCHMCKUM (PU3UYECKHM >KypHAlIaMm |
0030pam

BUHUWUTU PAH (http://www/viniti.ru).
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8.5. [lepeuens npodeccuoHanbHBIX 0a3 TaHHBIX

1. Hayunast snekrponnas 6udanorexka eLIBRARY.RU - https://www.elibrary.ru/
2. OnektponHas oudmmoreyHas cuctema PITMY «'unpomereoOnnain -
http://elib.rshu.ru/

9. MaTrepua/ibHO-TEXHHYECKOe o0ecnedeHne I CHUIIUHbI

VYuebHas ayauTopus AJS NMPOBENCHMS 3aHSATHH JIEKIIMOHHOTO TUIA — YKOMILUIEKTOBaHA
CrienMaau3upoBaHHoN (yueOHO#) MeOenbro, HaOOpOM JEMOHCTPAIIMOHHOTO OOOpYJAOBAaHHS U
y4eOHO-HarMAAHBIMM ~ NOCOOMSAMH,  OOECHEeYMBAIOIIMMHU  TEMaTHYECKHE  WIUTIOCTPALH,
COOTBETCTBYIOIINE padOUYKUM yueOHBIM ITpOrpaMMaM AUCLUILINH (MOAYJIEH).

VYuebHas ayauTopus Ui MPOBEACHUS 3aHATHHA CEMHUHApPCKOTO THIA - YKOMILICKTOBaHA
CreNUaTu3UPOBAHHON (y4eOHOI) MEOENIbI0, TEXHUYECKUMHU CPEJICTBAMH OOYUCHHS, CITYKAITUMHU
JUIs IpeZICTaBJIeHUsl yueOHOM nHpopMaLuu.

JlaGoparopuss ONTHKU U SACPHOM (PU3MKM — YKOMILIEKTOBAHBI CIELHUATU3UPOBAHHON
(yueOHolt) Mebenbto, mpubopaMu, 000pyIOBaHKUEM, JT1a0OPATOPHBIMU YCTAaHOBKAaMH, CTEHJaMH,
TEXHUYCCKUMHU CPEACTBAMHU OOYyUYEHUS ISl POBEACHUS 1a00paTOPHBIX PadoT.

VYuebHas ayauTopusi JUis TPYNINOBBIX W HUHAMBHUIYaJbHBIX KOHCYJIbTaLUH -
YKOMIUIEKTOBaHA CHEIHAIN3UpOBAaHHON (yueOHOM) MeOenblo, TEeXHUYECKUMHU CpelICTBaMU
00y4eHHMs, CITy’KaIllUMU JUJIs1 TIpeJICTaBlIeHs yueOHOH HH(OpMAaIHH.

VYyeOHast ayauTopusi s TEKYLIEro KOHTPOJsS M IPOMEKYTOYHOM aTTecTaluu -
YKOMIUIEKTOBaHA CIEIUATU3UPOBAHHON (yueOHOH) MeOenplo, TEeXHUYECKUMH CpeJICTBaMU
0o0y4eHus, CIIy>KalluMU 1715l IPEJCTaBJIeHUs yueOHON nHpOpMaluu.

ITomernieHne a1 CaMOCTOATENBHOM paboOThl — YKOMIUIEKTOBAHO CIIELUAIN3UPOBAHHON
(yueOHoi1) MeOesbIo, OCHAIIEHO KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO TOJKIIFOUCHHS K
cetu "HHTepHeT" M 00ecrneyeHo JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu

10. OcodeHHOCTH OCBOCHHS AUCHUIIVIMHBI 1JI HHBAJIMOB H JIUIl C OrPAaHUYCHHBIMUA
BO3MOKHOCTSIMU 310POBbS

OOyuenue O0Oy4alOIMXCA C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  3JI0pOBbsSl  IIpH
HEOOXOIMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOW paboyeil mporpaMMel ¢
UCIIOJIb30BAaHUEM  CHELMAJbHBIX METOJO0B OOy4eHUS M JAUJAKTHUECKUX MaTepHajios,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEM NCUXO(U3UYECKOTO pa3BUTHUSA, HHAWBUIYaATbHBIX
BO3MOXHOCTEH U COCTOSHUS 3/10pPOBbs TAKUX 00ydarouuxcs (00ydaronierocs).

[Ipu onpenenernn (HOPMBI TNPOBEIACHUS 3aHATHH C  OOYYarOIIUMCS-WHBAIAIOM
YUUTBIBAIOTCSI PEKOMEHJALMU, COZAEpKalliecs B MHAWBUIAYAIbHOM Mporpamme peaduiInTaluu
WHBAJIN/JA, OTHOCUTEIBHO PEKOMEH/I0BAHHBIX YCIOBUHI U BUJOB TpyJa.

ITpu HEOOXOAUMOCTH A1 OOYYAIOIIMXCS U3 YMCIIa MHBAJIMJIOB U JIMIl C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3JI0pPOBbSI CO3JAIOTCSl CIIELUalbHbIE paboyre MecTa C y4yeTOM HapyIIEHHBIX
(GyHKUIMN ¥ OrpaHUYEHUN J)KU3HEESITeIbHOCTH.

11. B03MOKHOCTHL NPUMEHEHUS JJIEKTPOHHOIO OOy4YeHMSl W MCTAHUMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTH

I[I/ICIII/IHJII/IHB, MOKCT PCAIU30BbIBATHCA C IMPHUMCHCHUCM JJICKTPOHHOI'O 06y‘-I€HI/I$I n
JUCTAaHIIMOHHBIX O6paSOBaTeJIBHLIX TEXHOJIOTHH.
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