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1. IIEJIM OCBOEHMSI TUCLUILIMHBI (MOY.JIST)

1.1. siBusiercst GOpMUpPOBaHHE KOMIIETEHIMH, YKa3aHHBIX B M. 1.2. B 4acTW NpeACTaBICHHBIX B M. 1.3. pe3yiabTaToB
00yueHHs (3HaHWH, YMEHUH, HABBIKOB)

1.2. 3amayaMu OCBOEHHS AWMCIUIUIHHBI SBISETCA CO3MaHWE Yy OOYYAIOIIMXCS OCHOB INHPOKOW TEOPETHUECKOU
[MOJTOTOBKH B 00NacTH (U3UKHM, MO3BOJLIIOMIEH OYyIyIINM CHENHANINCTaM OpPHUEHTHUPOBATHCS B IOTOKE HAYYHOW
TeXHUYECKOH WHGPOpMalMu M OO0eCIeunBaromeid UM BO3MOXKHOCTh HCITOJIb30BAHHS Pa3HOOOPA3HBIX (PU3NIECKUX
[IPUHITUIIOB B T€X 00JIACTAX TEXHUKH, B KOTOPBIX OHH CHECIHATA3UPYIOTCS.

1.3. ®opmupoBaHne y OOy4arOmIMXCS HAYYHOTO MBIIUICHUS, NPABIJIBHOIO MOHUMAHHSA TPAHHUI TMPUMEHHUMOCTH
Pa3IMUHBIX (U3MYECKUX IOHSTHH, 3aKOHOB, TEOPUH M YMEHHUs OLIEHMBATh CTEINCHb JIOCTOBEPHOCTH PE3yJbTATOB,
[OJYYEHHBIX C MOMOIIBIO0 HKCHEPUMEHTANBHBIX WIM MaTEMAaTUUYECKUX METOJOB HCCIEJOBAHUSA. Y CBOCHHE OCHOBHBIX|
(bU3MYECKUX SBICHUH 1 3aKOHOB KJIACCUUECKOI U KBAHTOBOM (PM3MKH, METOAOB (PU3NUYECKOTO MBIIUICHHUSI.

1.4. BripaboTka y 0Oyyaromuxcsi IpMEeMOB U HaBBIKOB PEIICHUS KOHKPETHBIX 3aJad U3 pa3HbIX obnactei (Qu3mKy,
[OMOTAIOUIMX CTY/AEHTaM B JalbHEWIIeM pemars npodeccHoHa bHbIe 3anaud. O3HakomiieHHe 00yd4arolmmxcs C
COBpEMEHHOW Hay4yHOH anmapaTypoil W BbpaboTKa y OOydYalOIIMXCSl HAYaIbHBIX HABBIKOB IIPOBEICHHS
PKCIIEpPUMEHTAIBHBIX HUCCICJOBAHNH Pa3NUIHBIX (PU3NIECKUX SIBJICHUN M OIICHKH MOTPEITHOCTH N3MEPEHHH.

1.5. Ipu Hanmuuuu 00yYarOIUXCs U3 YKCIa JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI, KOTOPBIM HEOOXOIUM OCOOBIi
[OPSI0K OCBOCHHWSI THUCLMIUIMHBI (MOAYJSL), MO HMX JKCIaHHIO pa3pabareiBacTCs agalNTHPOBaHHAS K OTPAHHYCHHSM HX
3I0pOBBs pabovasi IporpaMMa JUCIUIIINHEL (MOTYIIS).

2. KOMIIETEHLIUY OBYYAIOUIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIMILIAHpI
(MOJLYJIsT)

OIIK-1.2 - IIpuMeHsieT OCHOBHBIE MOHATHSA M 3AKOHBI eCTECTBEHHBIX HAYK /ISl PelIeHHUs NpeaMeTHO-
NpoQUILHBIX 3a/1a4.
KO,H 1 HAMMCHOBAHUEC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN
OIIK-1.2.1 3HaeT OCHOBHBIE METOABI HM3MEpeHHsS (U3MUECKHX BEIMYWH, JTATOHBI (DU3MUECKHX BEIHYHWH,
B3aMMOCBSI3b OCHOBHBIX (PU3UUYECKUX MOHATHI KIIACCHIECKON U COBpEMEHHOU (PH3UKH.

OIIK-1.2.2 YMeeT NpUMEHATh (PHU3MKO-MAaTeMaTHYSCKHE METOABI U aHajlM3a W PEIIeHHS MPeIMETHO-
PO UITBHBIX 3a71a4.

OIIK-1.2.3 Brnaneer metonamu (M3MKO-MaTEeMaTHYE€CKOTO OIMCAHMS IIMPOKOro Kiacca (GU3MYECKUX SIBJICHHUH
U TIPOLECCOB, ONPENCISIONX IPHHIMIB PadOThl PAa3IMYHBIX TEXHHYECKUX YCTPOMCTB [UIf
peLICHHUs PeIMETHO-IIPOGHIBHBIX 3a1a4.

OIIK-1.3 - IIpuMeHsieT ecTeCTBEHHOHAYYHbIE METOABI TEOPETHYECKOI0 H IKCIIEPUMEHTAIBHOI0 HCCJIeJ0BAHUS
00bEKTOB, MPOLECCOB, SIBJEHU; MPOBOIUT IKCIIEPUMEHTHI 10 3aJJaHHONH MeTOAMKe U AaHAJIU3UPYET Pe3yJabTaThl.
Kon v HanmMeHOBaHWEe HHANKATOPA JOCTHKEHHST KOMITETEHIHN

OIIK-1.3.1 3HaeT eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHUECKOrO M HKCIEPUMEHTAJIbHOTO HCCIEIOBAHMUS
00BEKTOB, MPOLIECCOB, SIBICHUIA.

OIIK-1.3.2 YMeeT NpUMEHSTh €CTECTBEHHOHAYUYHbIE METOAbl TEOPETUYECKOTO U HKCIEPUMEHTAILHOTO
HCCIIeAOBAaHH 00BEKTOB, IIPOIIECCOB, SIBICHHUI.

OIIK-1.3.3 Bitageet onpITOM NMpOBENEHUS SKCIIEPUMEHTOB TI0 33JaHHOW METOINKE U aHAJIN3a PE3YJIbTATOB.

3. CTPYKTYPA U COJIEP)KAHME JUCIUIIIMHBI (MOY.JIsT)

Kon HaumeHoBaHuUe pa3aenoB U TeM Cemectp| K-Bo |B dopme IIII
3aHATHSA / kypce |ak.gac
OB
Paszpen 1.
1.1 Onzuka kak Hayka. MeTonsl (U3MUECKOro HMCCIEJOBaHUS: OIBIT, THIIOTE3a, 0
JKCIIepUMeHT, Teopus. Ilonsatne ¢usmueckux Mojeneil. Baxuelmme Stams 1 2

UCTOpUH (PUBUKH.

2.1 IMousiTre cucteMbl oTcyeTa. MoJein MaTepruaibHOM TOUYKH M TBEPIOro Tea. 1 2 0
BekTopHOE U KOOPAMHATHOE OTHCAHNE JBIKCHUS MATEPHATLHON TOUKH.

4.1 3aKOHBI I3MECHEHHS U COXPAHEHUS UMITYJIbCA, SHEPIUH K MOMCHTA HMMITYJIbCA. 1 2 0




5.1

Creneru cBoGoapl. O00OIIEHHBIE KOOPAUHATHL. YHMCIIO cTeneHed cBoOObI
TBEpAOrO Tena. YpaBHEHHE JMABIKCHUS W PaBHOBECHS TBEPAOTO Tela.
Bpamenue tBepaoro Tena Bokpyr HemoaswxkHoi ocu. Teopema Illreiinepa.
Kunetndeckas 3Heprust npHu IUIOCKOM JABIKEHUH. PaboTa M MOIIHOCTH Ipu
BpaIlaTeNbHOM ABMKEHUH.

6.1

JIBwkeHHe OIKMIKOCTH. YpaBHEHHE Hepa3phlBHOCTH. J[laBneHue. 3akoH
[Nackans. 3axon Apxumena. YpaBHenue bepuymmu. JlamunHapHoe u
TypOyneHTHoe TeueHus. Uncna, XapakTepu3yIolie Te4eHHE KHUIKOCTH.

7.1

lapmonndeckne xomeOanms. IloTeHImambHAs W KHHETHYECKash DSHEPTHH
koneOanmii.  BexTopHas ~ sgmarpaMmMa = TapMOHHMYECKOTO  KOJIEOaHHS.
Kommiexcnas ¢opma mpexncrasnenust koinebanmii. CroxkeHHE OJMHAKOBO
HaNpaBJIeHHBIX ~ KoseOaHmil. CrokeHHe B3aMMHO  IEPIEHIUKYJISIPHBIX
konebanmii. Matemarudecknii MasTHuK. [IpyxunHBIH MasTHUK. CBOOOHEIE
3aryxaromme Kkonebanus. Jlorapudpmudeckuii JeKpeMEHT 3aTyXaHUs U
nobpoTtHOCTH. BRIHY X IeHHBIe Konebanus. Pe3oHaHc.

8.1

OcCHOBHbBIC HOHATHS TEPMOJUHAMHKM: BHEIIHUE U BHYTPEHHHE I1apaMeTpbl
CUCTEMBI, COCTOSIHHE, YPaBHEHHE COCTOSHMS, IIPOLECC, TEPMOAUHAMUUECKOE
paBHOBecue. HyneBoe Hayano TEpMOJMHAMHMKHA M IOHATHE TEMIEPATYpBL.
TepmoauHaMuueckne GyHKIUH cocTosiHMS. [lepBoe HaYaIo TepMOIUHAMUKH.
Tennoemkocts. M3onponeccsl. Bropoe Hauano TepMOAUHAMUKY B pa3IUYHbIX
¢dopmymuposkax. [lonstue TeruioBoi Mammebl. KIIJ[ TemnoBoil MamvHbL
Huxn Kapno u teopema Kapno. Hepasencrso Knaysuyca. Durponus. Tperse
HA4aJI0 TEPMOJUHAMUKH.

8.4

OCHOBHBIC TI0JIOKEHUSI KMHETUYECKOM TEOPHM UACAIBHOIO ra3a. Y paBHEHUS
COCTOSIHUS U/ICANIHOTO U PEAbHOrO raza. Y paBHEHHE KUHETHUECKON TEOpHUU
ra3oB ansi jasieHusa. PazoBoe mnpocTpaHcTBO. DYHKLIUSA pacHpelesICHHUS.
Knaccuueckas u kBaHTOBas craructuka. Pacnpenenenue Makcseiia.
Bapomerpuueckass ¢Qopmyna. Pacmpenenenne bonprnmana. Ilomstue o
KBaHTOBOM cratuctuke boze- Oinmreiitna u ®epmu —/lupaka. CBs3b
SHTPOIUM C TEPMOAMHAMUYECKOW BEPOSITHOCTBIO. SIBICHUS IIepeHoca B
TEPMOJIUHAMUYECKH HEPABHOBECHBIX CUCTEMAX.

11.1

VenoBus CyIIECTBOBaHUS IOCTOSHHOTO JIEKTpUYecKoro Toka. Cuna u
IUVIOTHOCTh TOKA. YPaBHEHHE HENPEPHIBHOCTH. 3akoH OMa [UIsi OAHOPOHOTO
y4acTKa LeNH. DJEeKTPOABIKYINAS CHia W HampsbkeHue. 3akoH Owma s
HeoJqHoponHoro yudactka uenu. IlpaBuna Kupxroda. IIpumepsr pacuera
Pa3BETBICHHBIX JJIEKTPHYECKUX Lened ¢ momolpio npasuia  Kupxroda.
Pabota u momrHOCTH TOKA. 3akoH [xoynsa-Jlenna.

12.1

MarHuTHbIN MOMEHT KOHTYpa ¢ TOKOM. MarHuTHasi HHIYKIUS.
3akon Amrmepa. 3akoH buo-Casapa — Jlamtaca. [lone nmpsiMoro Toka.
ITone xpyrosoro Toka. Teopema 0 HIUPKYJISALUNA BEKTOpa MATHUTHOM
uanykuun. [lone conenounpa. Ilone Toponna. MarHUTHBIN MTOTOK.
Teopema 'aycca. Pabota nmepeMenieHust MpOBOTHUKA U PaMKH C
TOKOM B MarHUTHOM I1oJie. JleficTBHe MarHUTHOTO TOJIA Ha
nBKymuics 3apsa. Cuna Jlopenna.

13.1

MarauTHble MOMEHTBI aTOMOB. HaMarHM4eHHOCTE U
HaNpsP’KEHHOCTb MArHMUTHOIO I1OJIA. TeopeMa O HUPKYJIAIIUU BEKTOpaA
HaNPs>KECHHOCTHU MAarHuTHOT'O I10JIA. Buabr MarueTUKOB.

14.1

SIBneHue 3eKTPOMArHUTHOM MHIYKLIHUH. SIBIeHWE CAMOUMHYKLINH.
Toxwu npu pa3MbIKaHUH IeTd. TOKH P 3aMBIKaHUX [eTH. DHEePTUs
MarHuTHoro mnoss. [lepBoe ypaBuenne Maxkcgenia. Tok cmerieHusl.
Bropoe ypaBuenune Makceia. TpeThe U UeTBEpTOE ypaBHEHUS
Maxkcsemna. [lonHas cucrema ypaBHeHut Makcgenia B
nuddepeHnmanbpHON Gopme.




15.1 DnexTpudeckuil KonedaTenbHbIi KoHTYp. @opmyna ToMcoHa. 1 2 0

CBoOoHBIC 3aTyxaromue Kojaebanus. JJoOpOTHOCTh K0JIeOaTeTLHOTO

KOHTYpa. BeIHYKCHHbIE AJIeKTpUuecKue Kojebanus. Meron

BEKTOPHBIX JHarpaMM. Pe3oHaHCHbIE SBJICHUS B KOJIeOATEIbHOM

KOHTYpe. Pe30HaHC Hanps>KeHU U pe30HaHC TOKOB.
15.3 [MonmyyeHne 3MEKTPOMATHUTHBIX BOJH. [1IKkana 3eKTpOMarHUTHBIX 1 2 0

BouH. M3nydyenue numosst. [[ppuMeHeHne 21eKTPOMarHUTHBIX BOJIH.

Jnbdepennpmansaoe ypaBHEHHE JIEKTPOMArHUTHOM BOJTHBI. DHEPTHS

3JIEKTPOMArHuTHHIX BOJIH. Bektop YmoBa — [loitntunra. JlaBnenue

ANIEKTPOMArHUTHBIX BOJH. UMIyNbC 37IEKTPOMArHUTHOTO TOJIS.

Pazgexn 2. IOJAI'OTOBKA K 3AHATUSIM
19.1 IToaroroBka K JIEKIUSIM. 2 80 0
19.2 IToaroToBka K NPaKTUYECKUM 3aHSATHUSIM. 2 86,2 0
19.3 IToaroToBka K 1ab0paTopHBIM paboTam 2 80 0
19.4 KA, KD 2 3,4 0
19.5 IToAroToBKa K 9K3aMEHY 2 10,4 0
19.6 BrimosHeHNE KOHTPOJILHOHN pabOThI 2 11,6 0

TOro 1o AUCIUILUINHE 288

4. ®OHJ OIEHOYHBIX CPEJICTB

4.1. ®OHA OLEHOYHBIX CPEACTB IO TEKYLIEMY KOHTPOJIIO

[pabomoi

jpawyuma omuemoe no ﬂaﬁopamothlM pa6omaM, sawyuma om4yemos no npaKkmudecKum 3anamusim, saujuma KOHmpOJleOﬁ

4.1. ®oHA OLEHOYHBIX CPEACTB MO NPOMEKYTOUHOM aTTecTALMHU

[paGoueii mporpamMme TUCHUILINHBI

q)OHI[ OLCHOYHBIX CPECACTB MJIsI IPOBEACHU HpOMe)KyTO‘IHOﬁ aTTecralnuu o6yt{a}0mnxca O(bOpMJ'IeH KakK HpnnomeHHe Nel x

5 YYEBHO-METOJUYECKOE 1 THO®OOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIIMHBI (MOAYJISA)

5.1. Pexomenayemas qutepatypa

5.1.1. OcHoBHas auTEpaTypa

ABTOpBI, 3ariaBue HN3naTenncTBO, IO KoJi-Bo 1.
J14 I'mamuii, 1O. I1. Koctpoma : KI'V um. H.A.[OBC «Jlaub» https:/
Qusnka At HHKCHCPHBIX Hexpacosa, 2020. — 144 c. — e.lanbo
CTICHHATBHOCTEH : y4eOHOE M0CO0HE  [1opN 978.5.8285-1115-0 1 ok com
DIIEKTPO HHOE book/1
60107
6.1.2 lonoJHUTeIbHAN JIUTEPATYpa
ABTOpBI, 3argaBue HU3naTeancTBO, IOJ Koa-Bo |3mn. agpec
J2.1 O06mast ¢uzuka. Coopuuk| Cankt-ITerepOypr : Jlanb, 1 https://e.l
H. Ilpaganuit  u  pykosomctBo k| 2019. — 524 ¢. — ISBN [ 3mektpo | anbook.c
Kanamnukos pEelmICHUIO  3a1a4 yueOHOe|  978-5-8114-2967-7. HHOC | om/book/
rmocodue : 111197
Looxo
6.2 Meronnieckne pa3padoTku
ABTOpBI, 3arnaBue HU3naTenncTBO, IO Koua-Bo
COCTABUTEIH
M1 Bomosa B.T. 4028 dwusuka meronnyeckue| Camapa : CamI'YIIC, 100
yKa3aHHS K BBITIOJTHEHUIO 2016.-67
KOHTPOJIbHBIX pabot JUIS]
CTYICHTOB CHEeNHaIbHOCTH
N2 NS NS ral =4
M2 B.T. Bosio, I.b. |3956 ®usuka meronnyeckue| Camapa : CamI'YIIC, 100
Bonos, E.B. yKa3aHus K BBINIOJIHEHUTO 2015. - 63 c.
Bunsaxnna, X[ oprponpmbix pabor st
Jlamaxarios, JLE. 00YJarOIIMUXCS TIO CIIeHaTbHOCTH
)KMyp. N2 N5 0A Necoroyomorg a



https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197
https://e.lanbook.com/book/111197

M3 J.b. Bosos, H.IO. (3281 ®usuka : 3aganus x| Camapa : CamI'YIIC, 2013 100
Xoxiosa, B.B.  |gpmonHennio KORTPOIBHBIX paboT -20c.
Cauues 11 CTyJIEHTOB CHENMAIbHOCTEH
190300.65 — TloaBwxHOM cocTaB
pKese3HbIX  jopor, 140400.62
M4 J.b. Bomos, H.IO. [3142 ®usuka : 3amasms k| Camapa : CamI'VIIC, 100
Xoxiosa, B.B. BEITIOJTHCHUEO KOHTPOJIBHBIX PadoT 2012.-15c.
Cauues 9 CTYOEHTOB CIIEIMANBHOCTEH
190901.65 - CucreMsl
oOecrieyeHus IBIKEHUS TOE3/0B,
M5 J.b. Bosos, H.IO. [3143 ®usuka : 3agasms k| Camapa : CamI'VIIC, 100
Xoxiosa, B.B. BHITTOJTHEHHIO KOHTPOJIBHBIX PadoT| 2012. - 24 c.
Cauues 11 CTYOEHTOB CIIEIMANBHOCTEH
190109.65 — HazemHrbie
TPAHCIIOPTHO-TEXHOJIOTUICCKHE
cpencTBa, 271501.65 —
M6 B.T. Bonos, I.b. [3154 ®wusuka. Dnekrpuuecto u| Camapa : CamI'VIIC, 100
Bomnog, JLE. XKmyp, |marnerusm : METOAUYECCKUE 2012.-41 c.
A.C. Pamuxos, EB. |y iazapyg K BBITIOJHEHHIO
Bunsixu- Ha, I MaGopaTOpHBIX pabor Ju1s
Toxapes o o .

5.2 MudopmanuoHHbIe TEXHOJIOIMH, HCI0JIb3yeMble IIPH OCYLIeCTBJICHHH 00Pa30BaTe/IbHOIO MIPOLecca Mo

5.2.1 llepeyeHb JIMIEH3NOHHOTO H CBOOOHO PACIPOCTPAHIEMOI0 POrPAMMHOIO 00ecneyeH st

52.1.1 VueOHble MaTEPHAIIBI 10 (PU3HKE http://www.phvsicon
52.1.2 OnexTponHas 6ubnuoteka «Hayka u TeXHHKa» hitp.//www.n-t.org/

52.1.1 KoHBekTop emuHuIy hitp.//www.convert-

5.2.1.1[Microsoft Office 2010 Professional Plus (ITaketr nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote,

52.1.2

Publisher)
Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

5213

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

5.2.2 IlepeuyeHb npogeccHOHAIbHBIX 023 JaHHBIX U HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

5.3.2.1{CIIC «KoucynbranT ITnroc»

5.3.2.2|Hayunas snexrponnas oudnuoreka eLIBRARY.RU

5.3.2.3[9BC Y4eOHO-MeTOIMUEeCKOro IEHTpa o 00pa30BaHUIO Ha XKeJIe3HOA0pokHOM TpaHcopTe (Ob YMLI XK T)

5.3.2.4{9BC uznarenncrBa "Jlanp"

5.3.2.5[9bC BOOK.RU

5.3.2.6[9bC «tOpaiit»

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1

IIpu u3yvyeHuu AMCHMILIMHBI B (JOpMATe HENOCPECTBEHHOI0 B3aMMO/eHCTBHS ¢ IPenojaBaTe/IsiMi

6.1.1

HaunMeHoBaHUe CIIEIHAIBFHOTO MOMELICHHS: TOMELICHHE T CAMOCTOSTENBHOM padoThl, YUTaIBHBIH 3aJ1.
OcHalieHHOCTh: pabouee MecTo, KoMNbloTep (HOyTOYK) ¢ moctynoM k cetu «MuTepHer nu S1UOC.

HanmeHnoBaHue CHeIMaTbHOTO MTOMEIIEHHUS: yaeOHas ayIUTOPHS IS TPOBEICHHUS TPAKTHICCKHX 3aHATHH,
IPYNIOBBIX KOHCYJIbTALUM, MHAUBUIYaIbHbIX KOHCYIbTALUM, TEKYILIET0 KOHTPOJIS, IPOMEXKYTOUHOMH
aTTecTanuy, Y4eOHas ayIuTOPHHU, OCHAIICHHBIE 060pyI0BaHHEM U TEXHUYECKUMH CPEACTBAMH OOYHCHHS.
OcHaueHHOCTh: KoMiiekT yueOHoM Mebenu, HOyTOyK, IPOEKIIMOHHOE 000pyI0BaHue (MyIbTUMETUHHBIHA
MPOEKTOP U IKPaH).

6.2 Ilpyn n3yyeHnu JMCUUIIMHBI B (popMaTe 3J1eKTPOHHOIr0 00yueHus ¢ ucnoJn3osanuem JOT

6.2.1

Heorpannuennas BO3MOXHOCTB JtocTymna odydarorierocs k OMMOC u3 000 ToUkH, B KOTOPOI UMEETCs IOCTYIT
K UH(OPMAILIMOHHO-TENEKOMMYHUKaMOHHOU ceTy "HHTepHer" (nanee - ceTh "MHTepHET"), KaK Ha TEPPUTOPUH
OpTraHH3alluy, TaK 1 BHE ee.

6.2.2

Joctyn k cucremam BugeokoHdepenicsszu DMOC (MoOuUIbHAS M JEKCTOIHAS BEPCHH WIH )K€ BEO-KIIMEHT).
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