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IMosicuuTenbHAA 3aIMCKA

Pabouass mporpamma IUCHUIUIMHBI COCTaBJIGHA B COOTBETCTBHHM C TPEOOBaHUSIMU
®I'OC3+ mo nanpasienuto moaroroBku 06.06.01_buosiornyeckue Hayku.

Pabouast mporpamma mpencTaBisieT co00i COBOKYITHOCTh TUAAKTHYESCKUX MAaTEpPHAIIOB,
HAIPABJICHHBIX HA PEATU3AIUIO COACPKATEIbHBIX, METOJMUYCCKUX U OPTaHU3AIIMOHHBIX YCIOBHM
noaArotoBku o Harpasienuto 06.06.01_buonornueckre HayKH.

CBOOOIHO-paIMKAJIBHBIC  MPOIECCHl B OHMOJIOTMYECKUX CHCTEMaxX OTHOCHTCA K
BapuaTuBHOU yactu bioka 1.

Tpynoemkocts aucrummabl: 3/108 3.e./4.

KOHTaKTHas pabora: 24 4.

3aHATHS JIEKLIMOHHOTrO Thma- 12 4.

3aHATHUS IPAKTUYSCKOro Thma — 12 u.

CP—- 57u.

Kountponpb — 27 4.

Knrouesvie cnosa: okucieHne, aHTHOKCHIAHTHAS 3aIlIUTa, PATUKAIbL.

Cocmasumens: 1.60.H., mpodeccop [uxkyauod A.Jl.




1. lean u 33724y TUCIHILTHHBI

Nzydyenne mucnurinabl  «CBOOOTHO-paJIMKAIBHBIE TPOIECCHI B OMOJIOTHYECKUX
CUCTEMax) HaIlPaBJICHO Ha (POPMHUPOBAHUE CIEAYIONUX KOMITCTEHITHIA:

Vuueepcanvnvie komnemenyuu:
CIIOCOOHOCTh K KPUTHUYECKOMY aHAIM3y W OLEHKE COBPEMEHHBIX HAy4YHBIX JIOCTHIKCHUH,
TeHEPUPOBAHUIO HOBBIX HJICH NIPHU PEIICHUHN HCCICIOBATEIbCKUX U MPAKTUYCCKUX 33]a4, B TOM
YKCIIC B MEKIUCIMILIHHAPHBIX 001acTax (YK-1);

Obwenpogheccuonanbrvle KOMnemeHyuu:
CIIOCOOHOCTh CaMOCTOSITEIBHO OCYIIECTBIISITh HAyYHO-HCCIENOBATEIbCKYIO JAESTENbHOCTh B
COOTBETCTBYIOIIEH MPOQPECCHOHANBHON 00JIACTH C MCIOJIB30BAaHHUEM COBPEMEHHBIX METOJIOB
UCCIICIOBaHMs U HH(POPMAIHOHHO-KOMMYHHKAIIMOHHBIX TexHoorui (OITK-1).

[Toka3zaTensiMu KOMIICTCHITUI SBIISIOTCS:

3Haer oOmME W TEOPETUYECKHUE OCHOBBI CBOOOJHO- PAJAMKAIBHBIX TPOIECCOB B
OHMOJIOTUYECKHUX 00BbeKTax. OCHOBHBIE ~ TOAXOIBI W METOABI  HCCIICJOBaHUS
CBOOOTHOPAIMKAIILHBIX TIPOIIECCOB B OpraHax U TKaHsX.

YMeeT UCII0JIb30BaTh TEOPETUUCCKHAE 3HAHUS HA MPAKTUKE, B T.Y. ISl PEUICHUS HAYYHO-
HCCIICAOBATCIIbCKUX W MPUKIIAAHBIX 3a1a4.

Buiajeer HaBBIKAMU MMOMCKA W aHAJIM3a JIOCTOBEPHOW WH(POPMALMU JIJIsl OLICHKH PUCKA
PasBUTUA U HOCJ’IGI[CTBI/If/'I OKHCJIIMTCJIBHOI'O CTpECCa C HUCIIOJIb30Ba- HUCM COBPECMCHHBIX
MEXIyHAPO/IHBIX U OTCYECTBEHHBIX 0a3 JaHHBIX.

2. O0beM 1M CUMIVIMHBI 10 BUAAM Y4eOHO# padoThI
Tabmuna 1. O0bEM TUCIUTIIHHBI, 00IIast TPYAOEMKOCTh 3 3.€.

Buj yueOHoii padoThl Pacnpenesienue yacos
Bcero 1 cem
OO61as TpyA0eMKOCTh 108 108
KOHTaKTHas pabora: 24 24
3aHSTHS JIEKIIUOHHOIO THIIA 12 12
3aHSTHS TPAKTUYECKOrO TUIIA 12 12
CamocrostenbHas pabota (CP) 57 57
KoHnTposb 27 27
Bun uroroBoro KoHTpoIs JK3aMEH

3. Copepikanue TUCHUNIMHBI
Tabnuia 2. Pacipenenenue yacos no temam (MoyJisiM) ¥ BUAAM yueOHOU pabOThI

Homep HaumeHnoBaHue pa3gesioB 1 TeM O0bém B yacax
pa3iena AUCHUTIIMHBI Bcero JI 3 CP
1 AKTHUBHBIE ()OPMBI KUCIIOPOJIA B UX 40,5 6 6 28,5
MHIIICHU.
CucremMa aHTHOKCUIAHTHOM 3aIUThI 40,5 6 6 28,5
2 oprann3ma. OU3N0IOTHIECKUE U
NaTOJOTHYeCKHe (PYHKIIMU CBOOOIHBIX
paIMKaJIOB.
3 KonTpons 27
108 12 12 57
Hroro:




4. CamocrosiTeJibHasi padoTa 00y4aromuxcs
Tabmuma 3. Copeprkanne caMOCTOSTEIILHON PabOThI CTYJEHTOB

Ne i/m | Buja camocTosiTe/IbHOM padoThl Pazgen wiam  Tembl | DopMa OTYETHOCTH
pabGoueii mporpaMmbl
1 AxTuBHBIE OpMBI KHCIOpoa U ux | Pabora ¢ Hay4yHO - YcrHblii onpoc
MUIIEHU TEXHUYECKOU

JUTEpPaTypou Mo
TEMaTHKeE paszena

2 Cucrema aHTMOKCUJAaHTHOM Pabota c Hay4Ho - VYcTHbII onpoc
3al[UThl OpraHU3Ma. TEXHUYECKOU
DU3NOTOTUYECKHE U JUTEpaTypoOi 1o
naToJoruveckue pyHKuuu TEMaTHKe pasjerna

CBOOOJIHBIX Pa/IMKAJIOB.

4.1.Tembl KypCcOBBIX Pa0o0T (IIPOEKTOB) HJIH CEMECTPOBBIX 3alaHUI He npedycmMompenbl.
4.2.IlepeuyeHb yuyeOHO-METOAUYECKOr0 oOOecHeYeHUs I CAMOCTOATEJbHOW PadoThl
00y4aKO N XCS.
[Ipy opraHm3anyu CaMOCTOATEIBHOW padOThI 3aHATHH WCIOIB3YIOTCS CIICAYIOIINE
o0Opa3oBaTeNbHbIe TEXHOJIOTHH: TOKIabl, pedepaThl, KOMIbIOTEPHBIEC TPE3CHTALIIH.
CamocTtosTenbHass paboTa  CTYAGHTOB  TMOJKpEIUIeHA  y4eOHO-METOJUYECKHM U
UH(POPMALMOHHBIM 00ECIIEYeHUEM, BKIIIOUAIOIINM YUYCOHHUKH, YIeOHO-METOANYECKHE ITOCOOHS,
KOHCIEKTHI JIEKIIUH, pyKOBOJCTBA M MHCTPYKIIUU MO paboOTe C MPOTrpaMMHBIM 00eCIIeYeHUEM.

5. YueOHO-MeTOOMUIECKOE 00eceueHne JUCIUTLTHHBI
Tabnuia 4. OcHOBHAs TUTEpaTypa

Ne /i Haumenopanue, 6ubnmorpaduyeckoe onucaHme

1 Hosuxkos, K.H. CBo60oaHO-paguKaIbHble IPOLECCH B OMOIOrMYECKUX CUCTEMAX
IIpU BO3AECUCTBUM (PAaKTOPOB OKpYy:karoliei cpeasl [DnekrponHsblit pecype / K.H.
Hosukos, C.B. Korenesues, F0.I1. Ko3nos// - M.: Poccuiickuii yauBepcuTer
npyx0b1 HaposoB, 2011. - 200 c. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=115740 3

2 Bbaprimesa, E. Teopetnueckne 0CHOBbI OMOXUMUU [ DNEKTPOHHBIN pecypc:
yuebnoe nmocodue / E. bapreieBa, O. bapanosa, T. 'amOypr. - OpenOypr: OI'Y,
2011. - 360 c. — Pexxum gocryma:
http://biblioclub.ru/index.php?page=book&id=259198

Tabnuua 5. JlononHuTeNbHas TUTEPATYpa

No /it HanmenoBanue, Oubnrorpaguiyeckoe Onucanme

1 HNy6ununa, E.E. [Iporieccs MmeTabonu3Ma Kuciaopoaa B
¢ynkunonanbHOM aktuBHOCTH KieTok/E.E. Jlyoununa// — CII0.:
Meauuunckast npecca, 2006. — 400 c.

2 KocTiok, B.A. buopanukanst u 6uoantrnokcunantsl / B.A. Koctiok, [TotanoBuy
AN.// -Mnu.: BI'Y, 2004. — 179 c.

3 JIymak, B.1. CBo60gHOpagHKaIbHOE OKUCICHHE OETIKOB U €r0 CBS3b C
(byHKIMOHATBHBIM cocTosiHUeM oprannima //B.U Jlymak// buoxumus. — 2007. — T.
72, B 8.— C.

Tabnuna 6. Pecypcsl nH(bOpMaImOHHO-TEIEKOMMYHHKAITMOHHOM ceTu «IHTepHeT»

No i/t HazBanue (agpec) pecypca
1 OnexktpoHHas Oubnuoreka: http://elibrary.ru
2 DneKkTpoHHAasT OMOJIMOTEKa TOJHOTEKCTHBIX YYEOHBIX WM HAYYHBIX HW3JAHHH I10




xumun http://venec.ulstu.ru/lib/result.php

3 OcHOBbI OMOXHMMHUH. OJIEKTPOHHOE YyueOHoe mocodue. - http://www.isuct.ru/e-
lib/node/404http://highwire.stanford.edu/

4 @denepanbHbIi AENO3UTAPUN DJIEKTPOHHBIX U3IaHUN
http://db.inforeg.ru

5 Enunoe okHO 00pa3oBaTenbHbIX pecypcoB. Dopma
noctyna http://window.edu.ru/

6 CnoBapu u >H1IIMKIONeANMH. Dopma 1ocTyna
http://dic.academic.ru

6. MeToauyeckue peKOMeH/ 1AM 110 UCHHUILIHHE.
Memoouueckue pexomenoayuu npenooasamento.

JlJis yCTIENIHOTO OCBOCHUS MAaTUCTPAHTAMU JAHHOW TUCIUILIMHBI HAPSTY C JTEKIUOHHBIM
MaTepraJoM W Yy4YEOHBIMH IOCOOMSMH PEKOMEHIYeTCS WCIIOJIb30BaTh AaKaJIeMUYECKUe
MEPUOANYCCKUE W3JIaHUS, HArJSAIHBIC TOCOOWS, KOMITBIOTEPHBIA KJIacc, MYJbTUMEIHHHBIN
KOMIUIEKC, CETeBbIE WCTOYHMKM uWHpopMaimu, Oubmuoreunbie ¢oHasl. [locnme Kakmaon
JICKIIMOHHON TEeMBI PEKOMEHIYeTCsl IPOpad0TaTh BOMPOCHI JUISI IOBTOPEHUS M CAMOKOHTPOJIS.

Jiss  Jydmiero  yCBOGHHsI  TOJOXKCHUH — JUCHUIUIMHBI ~ MarduCTPaHThI  JIOJKHBI
CUCTEMATHYECKH 3aKPEIUIATh 3HAHUS, TMOJyYeHHBIE Ha JICKIUSAX, C HCIOJIb30BAaHUEM
PEKOMEH/IOBAaHHOH JIUTEPATYPhI U SJICKTPOHHBIX UCTOYHUKOB MH(OpMAIUK;, HAXOIUTh PEIICHUS
MPOOJIEMHBIX BOIPOCOB, IMOCTABICHHBIX IPENOJABATEIEM B XOJIE¢ JICKIUHA W JIA00PATOPHBIX
3aHSATHI;, PEryJIspHO W CBOEBPEMEHHO H3ydyaTh MaTepuall, BBIIAHHBIA MperojaBaTeiieM Ha
CaMOCTOSITCIILHYIO TMPOPAa0OTKY; C HCIIOJB30BAHHEM CPEIACTB WH(MOPMAIMOHHBIX CUCTEM U
TEXHOJIOTUH, JJICKTPOHHBIX YYCOHHKOB ¥  IPAKTHKYMOB, TECTUPYIOIIMX CHCTEM U
WH(OPMAIIMOHHBIX PECYPCOB TJIO0AIBHONH ceTH VIHTepHET BBHINIOJHUTH HAa KOMITBIOTEpE
TEMAaTUYCCKHE NPAKTUYCCKUE 3aJ[aHus, INpEJIHA3HAYCHHBIC I CAMOCTOSTEILHOW pPabOTHI;
PEryJISpPHO OTCJICKUBATh M MUCIOJIB30BaTh HH(DOPMAIMIO, HAHJICHHYIO Ha CIICIHATU3UPOBAHHBIX
caiiTax; IpH MOATOTOBKE pedepara MPOSBUTH HCCIICIOBATEIIBCKIE H TBOPUECKHE CITIOCOOHOCTH,
YMEHHE aHAIM3UPOBAaTh M CHUCTEMAaTH3UPOBaTh WHGOpPMAIUIO, TMPOBOIUTH 00001IeHHE,
(bopMUPOBATH PEKOMEHIAIIUH | JIeIaTh 00OCHOBAHHBIE BBIBOJIBI.

Memoouueckue ykazanus 015 ACRUPAHMOB.

Ilo svinonnenuto npakmuyeckoti pabomvl: BHUMATEIFHO MPOYNUTATh METOIUKY BBITIOJTHEHUS
MPaKTHYEeCKOW pabOThl, O3HAKOMHUTHCS C Ja0OpaTOpHBIM O00OPYAOBaHHEM, METOJIUKOU
MPUTOTOBJICHHUSI XHMHYECKUX PEAKTHBOB M C MaTeMAaTHYECKOH 0OpabOTKOW TOTydeHHBIX
pPE3yIbTaTOB.

Ilo evinoaneHuro camocmosmenvHol pabomvl. CaMOCTOSITENIFHOE H3YYEHHE HEKOTOPBIX
pa3zenoB, mpopaboTKka U TMOBTOPEHHE JIEKIIMOHHOTO MaTepuana M MaTepuaioB y4eOHMKOB U
yUeOHBIX MTOCOOMH, MOATOTOBKA K JTa0OPATOPHBIM M MPAKTHYECKUM 3aHITHSIM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.

7. Ob0ecneyeHre 00pPa30BaATEJIbLHOI0 NMPOLIECCA IJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSAIMM 310POBbS 1 HHBAJIM/I0B

B xome peanmmzanuu AWCIUIUIMHBI WCIOJIB3YIOTCS CIIENYIONIHE JOMOTHUTEIBHBIE METObI
00ydeHHs1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMi 00YyJaroIInuXCs B
3aBUCUMOCTH OT UX UHAUBUIYATBEHBIX OCOOCHHOCTEH:

® JJId CIICIBIX U cna60131/1,u;11u14x:

- JICKIINHU O(I)OpMJ'ISIIOTCSI B BHJC DOJJICKTPOHHOI'O IOOKYMCHTA, HAOCTYIIHOIO C IIOMOLIBIO
KOMITBIOTEPA CO CIICHUAIM3UPOBAHHBIM IPOIPaAMMHBIM 06GCHequHeM;

- I[HUCBMCHHBIC 3aJlaHUsA  BBIIIOJHAKOTCA Ha KOMIIBIOTEPE CO CIHCHUAIIU3UPOBAHHBIM
porpaMMHBIM 06ecnequI/IeM, WK MOT'YT OBITH 3aMEHEHBI YCTHBIM OTBETOM;



http://highwire.stanford.edu/
http://db.inforeg.ru/deposit/Catalog/mat.asp?id=6738
http://window.edu.ru/
http://dic.academic.ru/

- obecrieunBaeTCsl MHIUBUIyalbHOE PaBHOMEpHOE ocBemieHue He MeHee 300 mrokc;

- JUIs BBIIOJHEHUS 3aJaHus IPU HEOOXOAMMOCTH IPENOCTaBISIETCs YyBEIMUYMBAIOLIEEe
YCTPOMCTBO; BO3MOXKHO TaKXK€ UCII0JIb30BaHUE COOCTBEHHBIX YBEJIUUYHMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIUYEHHBIM HIPU(TOM;

- K3aMEH U 3a4€T MPOBOAATCS B yCTHOU (pOpPME MITM BBITIOIHSIOTCS B MUCBMEHHOW (opme Ha
KOMIIBIOTEPE.

® JUIS TIIYXHUX U CIA0OCIBIIIAIINX:

- Jekuuu OoQOpPMISIOTCS B BHJIE DSJEKTPOHHOTO JIOKYMEHTa, JUOO MpeaoCTaBisieTCs
3BYKOYCHJIMBAIOILIAs anapaTrypa HHAMBUAYaJIbHOTO NOJIb30BaHUS;

- IMCbMCHHBIC 3aJIaHUS BBIIIOJTHAIOTCA Ha KOMIIBIOTEPE B MMMCbMEHHOM (bopMe;

- 9K3aMeH M 3a4€T MPOBOASITCS B MUCHbMEHHOW (hopME Ha KOMITBIOTEPE; BOSMOXKHO IPOBEICHNE
B (hopMe TECTUPOBAHUS.

e Ul UL C HAPYLUICHUSMHU OIIOPHO-ABUTATEIILHOIO aIllapara:

- JICKIIMU OCI)OpMJIHIOTCSI B BHAC DOJICKTPOHHOI'0O AOKYMCHTA, AOCTYIIHOIO C IIOMOIIBIO
KOMIIBIOTEpA CO CIICHUAIIN3UPOBAHHBIM ITPOIrpaMMHBIM O6€CH€‘I€HI/ICM;

- IHMCBMCHHBIC 3aJaHUA  BBIINOJHAKOTCA Ha KOMIIBIOTEPE CO CHCOUATIU3UPOBAHHBIM
MporpaMMHbIM O6CCHC‘{6HI/ICM;

- DK3aMEH U 3a4€T MPOBOAITCSA B yCTHOW ()OPME HIITM BBIMOIHAIOTCS B MTUCBMEHHOU opme Ha
KOMIIBIOTEPE.

[Tpy HEOOXOIMMOCTH MPeTyCMaTPUBACTCS YBEIIMUCHNE BPEMEHH ISl IOJrOTOBKH OTBETA.

[Tponerypa npoBeaeHusl IPOMEXYTOUHOM aTTecTaluu JUisi 00y4yaroluXcsl yCTaHABIUBACTCS C
y4€TOM MX MHIUBUAYAIBHBIX MCUXO(PU3NYECKUX ocobeHHoctell. [Ipomexyrodnas arrecranus
MOKET IIPOBOAUTHCS B HECKOJIBKO JTaIlOB.

[Ipy npoBeaeHMM MpoOLEIYyphl OLEHUWBAaHUS pPE3yJbTaTOB OOyUEHHUs IpeaycMaTpuBaeTCs
UCMOJIb30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYAJIbHBIMU
OCOOEHHOCTSIMU 00YYaroIMXCs. DTU CPeACTBa MOTYT OBbITh HMPEIOCTABIEHbI YHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BaThCs COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenne  mporenypbl  OLEHHMBAaHUS  PE3yJabTaTOB  OOy4YeHHs]  JIONycKaeTrcsd ¢
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst A0CTYH K MH(QOPMALMOHHBIM M OuOIMorpaduyeckuM pecypcaMm B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B (opmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIU:

® IS CHEMNbBIX U CIIA00BUAAIINX:
- B [Ie4aTHOM (hopMe YBETMUEHHBIM IIPUPTOM;
- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;
- B popme ayauodaiina.
® JUIS TIYXHX U cIa0O0CTBIIIAIHX:
- B Ie4aTHOH opMme;
- B (hopme 371eKTpOHHOTO TOKYMEHTA.

® JIA 06yqaloumxc;1 C HApYIICHUAMHA OITOPHO-ABUTATCIILHOTO aIlliapara:



- B Ie4aTHOH opme;
- B )OpMe JIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHbIe ayAUTOPUH [T BCEX BUAOB KOHTAKTHOW M CAMOCTOSITEIILHON paboThI, HayuHAast
6u0nMoTEKa U MHbIE TOMELIEHUs AJI1 00YUEeHHUsl OCHAILEHbI CIIeLUalbHBIM 000pyI0BaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEICTBAMU O0YUYCHUSI.

8. MaTepuajibHO-TeXHHYeCKoe o0ecnedeHue T CIUTITHHBI
1. KomnproTepHble IpOrpamMMbl, IPE3EHTALUH.
2. JlaboparopHoe o0opyaoBaHue (CIEKTPOPOTOMETPHI, KOJIOPUMETPHI, ICHTPUPYTU U
T.J1.), XUMHUYECKas Mocya.
buomarepuan (hepMeHTHI )KETyTOUHO-KUIIIEYHOTO TPAKTA).

IIpoBenenue 1abOpaTOPHOIro MPAKTUKyMa OCYILLECTBISAETCS B 1a00paTOpun HYyTPULIMOIOT MU U
sxosiorun HUW KIT AT'Y (ayn. Ve 113, 115), a Tak ke B 1a00paTopyun OpraHMuecKo 1
ouonorunueckor xumuu (117 ayautopus).

3. Jlns mpoBeneHus 1abopaTopHBIX padOT MpeaHA3HAUCHO CIIeAYIoIee 000PYI0BaAHHE:

- mkad BerTsbKHOM JIAB IIIBH-1500,

- BECBl aHAJTUTHYECKUE,

-ieHTpu(yra nabopaTopHas MEIUIMHCKas CcO CKopocTbio BpaumieHus Ha 7000 obGopotoB
HacrosibHass Ha 10 mpobupok LIJIMH-P10-01 «2nexon»,

- ciekrpodoromerp UNICO,

- PH-meTp,

- TepMocCTaT 3J1eKTpuueckuii cyxoBo3aymnsiii TC-1/20 CITY,

- BoxgHasa OaHs 4-X MecTHas,

- mKad CyxoKapoBOH.

BoinonHenue nabopaTopHbIX pabOT MPOBOAMTCA MPH HMCHOJIB30BAHUU XHMHUYECKOM
CTEKJIIHHOW TOCyAbl (MepHbIe KOJOBI, LMIMHIAPBI, MPOOUPKH, MUIETKH MEpHBIE, OIOPETKH,
MUKPOOIOPETKH, KarleIbHUIIBI TSI TATPOBAHMUSA), CIIUPTOBOK, MITATHBOB, HAOOPOB MHINKATOPHOM
Oymaru, pUIbTpOBaIbHON OyMaru U XMMUYECKUX PEaKTUBOB, KBATU(PHUKAILMU XY, Y/a.
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