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1. IEPEYEHb KOMIIETEHIIUI, ®OPMHPYEMBIX JUCHUILINHOM

Kon HaunmeHoBaHue Nuaukarop B pesyabTare ocBoeHUs
KoMIIe KOMIIETCHIIUH NOCTH/KEHHU S AUCHHUILUIMHBI 00y4aromuiics
TeHIH KOMIIeTCHIIUH JOJIKeH

"
Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenusn:

YK-1.| Cnocoben ocymecTBisaThY K- 1l Ananuzupyet3HaTh: CBOM JUYHOCTHbBIE
KPUTHYECKUU aHAIU3NPOOJIEM-HYIO CUTYAI[MI00COOEHHOCTH U PECYPCHI
MPOOJIEMHBIX CUTYallMii HaKaK CHCTEMY, BBISBIISISA €€YMeTh: aJeKBaTHO OICHUBATH CBOU
OCHOBE CHUCTEMHOTI'OCOCTABIISAIOIIME M CBSI3UCIIOCOOHOCTH U BO3MOXKHOCTH C
MOJIX0/a,  BHIPAOATHIBATHMEXKITY HUMHU COOTBETCTBUEM KOHKPETHOMN

CTPATETHI0 NeHCTBHUI

CUTyalluu
Baagern: HaBBIKaMU
CaMOIUAarHOCTUKHU

IMTUYHOCTHBIX KOMMYHHKATHBHBIX
CIIOCOOHOCTEH B J€JIOBOM
B3aMMOJICHCTBUU

YK-2
OLIEHUBAET
MCTOYHHKOB
nHpopManuu, padoTaeT ¢
[IPOTUBOPEYNBOMN
nHpopManrel U3 pa3HbIX
MCTOYHHKOB

Kputnuecky
HaJeKHOCTh

3HATB: CIIOCOOBI
CaMOCOBEPILICHCTBOBAHUS

CBOEH JIEATEIIEHOCTH C YIETOM CBOUX
IMTUYHOCTHBIX, IETOBBIX,
KOMMYHHKATHBHBIX

KAueCTB.

'YMeTh: onpeesiaTh MPHOPUTETH
IMTUYHOCTHOTO U TPO(ECCHOHATBLHOTO
pocra.

Baaners: mpreMaMu 1eenonaraHus
Y IIJIJAHUPOBAHMS CBOEH
npodeccHoHaNbHOMI

YK-3.Pa3pabateiBacTr U

CoJIep-KaTeIbHO
ApPTyMEHTHPYET
CTpaTeTuIo perieHus
MpOOJIEeMHON  CUTYyaIuy
Ha OCHOBE CHCTEMHOTO M|
MEKIUCHUTIIIMHAPHOTO

IMOIXOI0B

3HaTh: BO3MOKHBIE BapUAHTHI
peleH s THITNYHBIX 3a/1a4.
YMerh: UCIIOJIB30BaTh
WHCTPYMEHTHI HETTPEPBIBHOTO
camMo00pa3oBaHMs.

Baaners: MeToaukamu
CaMOpPa3BUTHUS U CaMOOOPA30BaHUS

IIpogheccuonanvnvie komnemenyuu (I1K) u unouxamoput ux oocmudicenus




IK-3

Cnoco0eH Ha ocHOBe
KPUTHYECKOr0 aHAJIN3a
pesyabTratoB HUP u
HUOKP ouennBarsb
NnepcrneKTUBbI UX
NPaKTHYECKOT 0
NpUMEHEeHHUs U
NMPOJO0JIZKEHUSA PadoOThI
BbIOpaHHOI1 00/1acTH
XUMHUH, XUMUYECKOM
TeXHOJOTUM WJIH
CMEXKHBIX ¢ XUMHeEH
HayKax

IK-3-1.
CucremaTu3upyer
MH(POPMAIIHNIO, TIOJTyYCH-
Hyt0o B xoae HHP nu
HUOKP, ananusupyer ee
151 COIIOCTABJISIET v
IUTEpaTypHBIMU
NTaHHBIMU.

3HATB: paboThI

COBPEMEHHOM HAay4yHOW anmaparype

MMPUHIIHUIIBI Ha|

[pu MIPOBEACHUU Hay4YHBIX|

MCCJIENOBAHMIA.

'YMeTb: paboTaTh Ha COBPEMEHHOM]

Hay4HOM anmaparype Ipu Ipo-

BCACHUHN HAYYHBIX I/ICCHGILOBaHI/If/’I,

IIK-3.2. Onpenenser Bo-
3MOYKHBIC HAIPaBJICHUS
pa3BuTHs padoT u
MePCIICK-THBBI
MPAKTUIECKOTO
IPUMCHCHHUS
MOJTyYCHHBIX
[pe3yIbTaTOB

BbIOMpATh  CpEeACTBa  H3MEpEHUH,
METOJIMKY  aHaliu3a,  OICHUBATh
YPOBEHB 3arpsi3HEHU;
AHAIM3UPOBATh COBpEMEHHbBIE

MaTCpHraJIbl U CPpCACTBA PCrucCTpalny
MH(pOpMaLuK; AeIaTh BHIOOP CPEACTB
15 MaTepralioB perucrpanuy

mHpOpMaLMM  TpU  IPOBEIACHHUU

HAaYYHbIX I/ICCHG,I[OBaHI/Iﬁ.

Baaners: HaBbIKaMU BBIOOPA)
ONTUMAJIEHOTO METOJIa UCCIICIOBAHHS
(YHKIIMOHAJIBHBIX ~ MaTepUalioB B
BaBUCHMMOCTH OT oOObeMa M Lelei
MCCIIEIOBAHMS Ui peLeHus
MOCTaBJIEHHBIX 3a]lad Ha OCHOBaHWUHU
BCEU

aHaJIn3a W  COIIOCTaBJICHUA

COBOKYITHOCTHU UMCIOIINUXCA JaHHBIX

2. OIEHUBAHUE BBINTOJIHEHUS TIPAKTUYECKUX 3AJIAHUIA

4-6annbHast Ioka3arenn Kpurtepuu
mKajga
(ypoBeHb
OCBOEHMSI)
OTtanaaO 1.ITlonHoTa BBIDOJHE- MaFI/ICTpaHTOM 3aaHuc PEUIICHO
(TIOBBILIIEHHBII HUSA npakTU4eckoro | camocroarensHo. Ilpu  sTOM  cocTaBieH
YPOBEHB) 3aJ]aHU; MPaBUJILHBIN aJITOPUTM PEIICHHS 3a/1aHusl, B
2. CBOEBPEMEHHOCTh JIOTHYECKHX pAcCyXACHHSIX, B BbIOOpE
BBIIIOJIHEHU 3aaHUS; dhopmMyn U pemeHnH HeT OMMOOK, MOJIYYeH
3. TocnenoBaTenbHOCTD | BEPHBIM OTBET, 3aJlaHHC peliesHo
u PalMOHAIBHOCTS | PALIMOHATBHBIM CIIOCOOOM.
BBITIOJTHEHMS 3aJJaHMS;
Xopouo 4. CaMOCTOSTENLHOCTE Marucrpantom 3alaHue peueHo C
(6a30BbIi peTIeHHS; noAckaskoi mpenonasarensd. [Ilpm  stom
YPOBEHB) COCTAaBJICH MPABUJIbHBIN JITOPUTM PEIICHUS




5.ut.m

Y 10BIETBOPUTEIL

(moporoBbIit
YPOBEHD)

HO

Heynosnersopure

(YpoBeHb He
chopMUpOBaH)

JIBHO

3a7aHusl, B JIOTHYECKOM pacCyXACHHH U
pelIeHNH HET CYHIECTBEHHBIX OMIMOOK;
NpPaBWJIBHO CHeNaH BBIOOp (opMyn s
peleHust; ecTb OOBSICHEHHE DELICHHUs, HO
3a7aHue pemieHo HepalroHaIbHBIM
CIoco0OM WJIM JIONYIIEHO He Ooinee IBYX
HECYIIECTBEHHBIX OHINOOK, HOJTy4YeH
BEPHBII OTBET.

MaructpaaToM =~ 3aJaHue  pelmeHo ¢
nojackaskamu npernopasarens. I[Ipy 3tom
3a1aHUC TMOHATO IMPAaBHUJIbHO, B JIOTHYCCKOM
paccyKI€HUH HET CYIIECTBEHHbIX OLIMOOK,
HO JIOMYIICHBbI CYIIECTBEHHBIC OIIMOKU B
BbIOOpe (GopMyn WIM B MaTeMaTHYECKUX
pacderax; 3aJlaHHE PEIIEHO He ITOJIHOCTHIO
WIH B 0011IEM BUJE.

MaFI/ICTpaHTOM 3a/IlaHruC HEC PCIICHO.

3. COOTBETCTBHUE U3YYAEMBIX PA3IEJIOB, U3YYAEMbBIX PA3/IEJIOB,
PE3YJIbTATOB OBYUYEHHUA U ONEHOYHBIX CPEJACTB

Ne Kountposnpyemsble pa3iennl (TeMbl) Koa xonTposu- HaumenoBanue
n/n JHCIHILTHHBI) pyeMoii KomIle-| OIeHOYHOr0 CpeACcTBA
TeHLUH
(ni1m ee yacTm)

1. IBeenenne. VK-1, IIK-3 cobecenoBanue

2. |IInneiinas HepaBHOBecHast TepmoauHamuka. | Y K-1, TIK-3 cobecei0BaHUE

3. MeTo/p! ¥ pa3/ieeHHbIE CUCTEMEL. YK-1, TIK-3 cobecenoBaHue

4. Henuneitnast TepMoIHHAMIKA. VK-1, IIK-3 cobecenoBaHue




4. THIIOBBIE KOHTPOJIbHBIE 3AJAHUA NJIA NHBIE MATEPHUAJIBI,
HEOBXOJIMMBIE I OHEHKHW 3HAHUU, YMEHHUHU, HABBIKOB U (MJIN)
OIIBITA AEATEJIBHOCTH

Ilpumepnwie eonpocwt 013 codecedosanus

1. OuTponus u 3ueprust. CKopocTb BO3pacTaHMs SHTPOIIUH.
2.3aKOH COXpAaHEHHS MaCChI.
3. 3aKOH COXpaHEHUS UMITYJIbCa.
4. 3aK0H COXpaHEHHUs SHEPTUH.
5.YpaBHeHue OaiaHca SHTPONHUU. BBIBOT OOIIMX BBIPAKCSHHH JIsl TOTOKA

SHTPOINUHU M CKOPOCTH BO3pAacTaHHs SHTPONMU B 00BbEME TEPMOJMHAMHYECKOIO paboyero

Tena.
6.JIuHelHbIE YpaBHEHMSI CBSI3U ITIOTOKOB U TEPMOAMHAMHUUYECKUX CHII. DEHOMEHOJIOTNYECKUE HITU
KAHETHYECKHE KOAPPHUIMEHTHI TIEpeHOca.
7 IIpunuun Kropu. CooTHOIIEHNE B3aUMHOCTH.
8.Tepmonnexrpuueckue ssBneHus: ¢ ekt 3eedeka, apdexr [lenbTre.
9. Muddyzus.
10.Xumnueckue peakuuu. CinoxHble peakiyy. JINHEHHOCTh B MOCIE10BATENIbHBIX PEAKIUAX.
11.TennonpoBoHOCTb B @aHU30TPOIIHBIX TBEPABIX TEJAX.
12.OnexTpoxkunerndeckue spieHus. CoorHomenus CakceHa.
13.HepaBHOBECHBIE CTAlIMOHAPHBIE COCTOSIHUSA U UX YCTOMYMBOCTL. JIMHENHBIN pexxuM. Teopema
0 MUHHUMYME€ IIPOU3BOJICTBA SHTPOIHH.
14.IIpuHuuIEl HOCTpOeHUs 0000IIEHHONW TEPMOJUHAMUKH (KJIacCUYecKasi TepMOIMHAMHUKA, T.€.
TepPMOJMHAMHUKA, H3y4yalolllas paBHOBECHBIE cocTosiHus ('Tepmocraruka') , HEpaBHOBECHAs
TEpMOJIMHAMMKA, HW3yyalolllas IpOILEcChl IepeHoca IMpPH MaloM HEpaBHOBECHM (JIMHEWHas
HEpAaBHOBECHAs TEPMOJMHAMHUKa), HEJIMHEHHas HEpaBHOBECHAas TepMoJAuWHaMuKa (Oosbiioe
HEpaBHOBECHE).
15.Henuuelinas HepaBHOBecHas TepMoinHaMuKa. CHCTeMBI, JajleKue OT paBHOBECHS.
16.YcTONYMBOCTE  HEPABHOBECHBIX  CTAllMOHAPHBIX  COCTOSHUM.  JIuHEHHBIH  aHanu3
ycroiuuBoctu. [Ipunnun Jle-Illarense bpayna . budypxamm .
17.IIponeccsl camMOOpraHM3alUu B OTKPBITBIX TEPMOAMHAMMUYECKHX cuctemax. 18.Pacuer
SHTponUiHOro H6ananca 3emnu. Herantpomnus.
20.KonebGanus B HepaBHOBECHBIX cucTeMax. Sueliku benapa.

Hpumepnble KOHRmMpOJbHblE 60NPOCHL K 3aUuenty

1.Yto Takoe cocTosiHHE TEpMOAMHAMHUYECKON cucteMbl? BripasuTeB maremaTuueckoi opme,
UCIIOJIb3Ysl TMPOCTPAHCTBEHHYIO) KOOPAMHATY M BpEMs, Pa3JIMYHbIE COCTOSHHUS TOMOTI'€HHOU
TEPMOJMHAMHYECKON CUCTEMBI.

2.Uro Takoe TepMoanHamuueckuii mporecc? Jlaiite ompeneneHue oOpaTUMBIX, HEOOPATUMBIX,
HEPAaBHOBECHBIX U PABHOBECHBIXITPOIIECCOB.

3.Kakue Turbl HEpaBHOBECHBIX CUCTEM U3y4YaeT TEPMOJIUHAMUKA?

4.00psicHUTE TOHATHS 0000mEHHAsT KoopaWHaATa, 0000mEHHas cuia,0000mEnHas padoTa,
noje3Has pabora.

5.ITouemy ¢ MOMOIIBIO €AMHCTBEHHONW (DYHKIIMM — SHTPONHUHU YHAETCS OXapaKTEepU30BaTh BCE
pa3Ho00pa3re HEPaBHOBECHBIX MPOIIECCOB).

6.Kak 3anucate B iuddepeHnnnaibHOM BUAE IS 3aKPBITOW CUCTEMBI BBIPAXEHHUS AJIs IIEPBOTO
3aKOHA TEPMOJMHAMUKH U 00bETMHEHHOE BBIPAXKECHUE JIJISl IEPBOTO U BTOPOTO 3aKOHA B CIIydae
MPOTEKaHUsl PAaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB?



7.B kakux ciyuyasix HEKOMIIEHCHpOBaHHas Teriora Knay3nyca oka3bIBacTCsl paBHOM U3MEHEHUIO
BHYTPEHHEH SHEPIUH, SHTAIbINH, Heprun [ enpMroiibiia, sueprun ['nooca)

8.Kakum 00pazom B HEPaBHOBECHYIO TEPMOAMHAMUKY BBOST HOBYIOIIEPEMEHHYIO—BPEMS
9.YT0 MOXHO CKa3aTh 00 U3MEHEHHH SHTPOIUH BO BPEMEHH B CTAllHOHAPHOM COCTOSIHUN?
10.Yto Takoe nokampHas (QYHKIUS IJUCCHIAIIMA W JIOKAJbHAs CKOPOCTh BO3HHUKHOBEHUS
sHTponun? Kakas Mexay HUMU CBSI3b?

11.Kak paccuutarh TOJIHYIO CKOPOCTb BO3HUKHOBEHHUS OSHTPOIIMUHM, TOECTb CKOPOCTb,
OTHECEHHYIO K CUCTEME B LIEJIOM?

12.Kak 3amucarb B 00IIEeM BHUAE B3aHMMOCBS3b MOTOKOB M CHJ? UTO HA3bIBAIOT JIMHEHHOM
TEPMOAMHAMHUKON HApaBHOBECHBIX MPOIIECCOB)

13Copmynupyiite nmpunimn Kropu. KakoBa ero poibs B HepaBHOBECHOH TepMOJANHAMUKE?
14.Yto Takoe cooTHoIIeHUE B3auMHOCTH OH3arepa?

15.1TpuBenuTe npuMepsl NEPEKPECTHBIX MPOLIECCOB.

16.KakoBbl OCHOBHBIE€ IOCTYJIaThl JMHEHHOM TEPMOJMHAMUKH HEPABHOBECHBIX IPOLIECCOB?
MO’KHO JI1 UX CYUTATh 3aKOHAMHU MIPUPO/IbI?

17.Kakoif 3HaK JODKEH OBITh y TMPSAMBIX W MNEPEKPEeCTHBIX (EHOMEHOJIOTHYECKHUX
K023 urreHToB?

18.CymiecTByeT Jid BO3MOXHOCTh MpPH ONUCAHUM HEPABHOBECHBIX SIBJICHUU HCIIOIb30BATh
pa3IuYHbIE BBIPAKEHUS 11 TIOTOKOB U CHJI?

19.HepaBenctBO Knay3uyca UMeeT iy 45 2 0Q MosxHO m BOC
CTaHOBUTb 3HAK PaBEHCTBA, €CJIM YUYECTh TOJIBKO TEMJI000MEH ¢ OKpYKarollei cpeno, To ecTh
nanucatp deS = 0.Q?
20.YTt0 MOXET YCTaHOBUTb HEPABHOBECHAs TEPMOJAMHAMHMKA M MOJIEKYJSPHO-KMHETUYECKAs
TEOpHsl IIPH ONMCAHUM ABJICHUN IlepeHoca B pealibHbIX (PU3HUECKUX cpeaax?
21.BbiBecTH BhIpaskeHHnEe 0000IIEHHON CUIIBI M 0000IIEHHOT0 MTOTOKA JIJIs
SBIIEHUS TIepeHoca BemecTBa (quddys3us).
22.Uto Ttakoe koddpdunmentsl auddysuu, Gapomuddysun, Tepmomuddyszun. 23.3ammcaTh
ypaBHeHus Puka u Oypse.
24 BpiBecTH BbIpakeHHE 000OIEHHOW cuibl U 000OILIEHHOrO MOTOKA JUIsl SIBJICHUS IepeHoca
AIIEKTPUUYECKOTO 3apsijia (AIEKTPUUECKUI TOK).
25. BeiBecTu BbIpaskeHHE OOOOIIEHHOHN CHiIbl M 00OOILIEHHOrO MOTOKA JUIsl SIBJICHUS MEepeHoca
BELIECTBA B PE3YJIbTaTE XUMUUECKUX PEAKLINM.
26. BriBecTr BbhIpakeHHE O0OOIIEHHOW CHJIBI M 00OOIIEHHOTO MOTOKA ISl SIBJICHUS TEepeHoca
umnynbca. Koappunuentsl caBuroBoit 1 00beMHOM Bsi3KocTel. Bsi3kuit TeH30p HanpsKeHuH.
27.3anucate ypaBHeHue HaBbe-CTokca ISl .IBUKEHUS BI3KON KHUJIKOCTH.
28.PaccMOTpeTh 3a7jauy O HaXOXJIECHHUU YCIIOBUS KOHBEKTUBHOW YCTOWYMBOCTH HEPABHOMEPHO
HarpeToi aTMoc(depsl B OAHOPOJHOM IOJIE TSHKECTH.
29.PaccMoTpeTh 3amady O HaXxOXJIEHMM MAKCUMAJIbHOTO 3HAUY€HUS BEPTUKAIBHOIO
TEMIEPATYPHOTO TPaANEHTa, HEOOXOIUMOTO /Il YCTOMYHMBOrO0 MEXaHUUECKOTro paBHOBecHs (0e3
yueTa BIaKHOCTH 3eMHOU aTMoc(hepsl).
30.PaccmoTpeTh 3ajaduy O HaXOXJACHWU aAMa0aTHOrO TEMIEpaTypHOro TIpaJueHTa C y4eTOM
BBIJICJIEHUS TEIUIOTHI Tapo00pa30BaHus MPH MOABEME BBEPX BIAKHOTO BO3YXa.

. I(pumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepum orBera

3auTeHo ['mybokoe w Xxopoliee 3HAHWE W MOHUMAaHHUE MPEAMETa, B TOM YHCIIE




TEPMUHOJIOTHH u OCHOBHBIX MOHATHUH; TEOPETUICCKUX
3aKOHOMEPHOCTEH; (hakTUIeCKUX JTAHHBIX; 0OCTOSITeTTbHBIN,
JIOTHYECKUI M TPAMOTHBIN OTBET BO BPEMs CIa4yM 3aueTa; yACIbHbII BeC
OIMOOK IpU KOHTPOJIBHOM TECTUPOBAaHUH — He Oosee 50%.

He3auTteHo Crnaboe 3HaHHWE OCHOBHOW TEPMHHOJIOTHH, TEOPETHICCKHIX
3aKOHOMEPHOCTEH, (DaKTHYECKUX JTAHHBIX, ONIMOOYHBIN OTBET HA
3a4yeTe; YACIbHBIN BeC OMMOOK MPU KOHTPOJIBHOM TECTUPOBAHUU —
6onee 50%.

METOANYECKUE YKA3ZAHUA [JIS1 OBYUYAIOLIUXCA
ITO OCBOEHUIO JTUCHUIIJIMHBI

Teopernyecknii MaTepuan JaHHOM AMCLUIUIMHBI M3y4aeTcs B TEUYEHHE 1-ro cemecTpa B
COOTBETCTBUM C Yy4eOHBIM IUIaHOM. CaMoOCTOsITeNbHAs BHEayIUTOpHAas padoTa CTYIEHTOB
obecrieyeHa  BJCKTPOHHBIMH  y4eOHO-METOJMUYECKUMH  pecypcamu  (cuctema  Moodle),
BO3MOXXHOCTBIO OOILIEHUSI MarucTpaHTa ¢ MpernojaBaTeleM MOCPEACTBOM 3JIEKTPOHHOU MOYTHI,
Joctynom B Internet.

OCHOBY TEOpETHYECKOW NOATNOTOBKM MO AMCIHUIUIMHE COCTABISIOT JIEKLHUH, KOTOPBIE
IPEJCTaBIISIIOTCS  CUCTEMaTUYECKM B COYETAaHMM C CEMMHAPCKUMU M JaO0OpaTOpHBIMU
3aHsATHsIMA. OCHOBHBIE YUEHUS M BJIaJIEHUsI OTPaOaThIBAIOTCS U 3aKPEIUIAIOTCS HAa CEMUHAPCKHUX
U J1Ta0OpaTOpHBIX 3aHATUAX. AYAUTOpPHbIE 3aHATHUS (JIEKIMHM, CEMHHAphl U JabOpaTOpHbIE
3aHATUS) OOBEIMHEHbl C CaMOCTOATENbHOM BHEAyTUTOPHOH paboTOi MarucTpoB Haj
pPEKOMEHAYEMOW JIMTEpaTypoil, a Takke 3aJaHUsIMH, KOTOpbl€ BBLIAET MpenojaBaTesib U IpU
MOJIFOTOBKE K Ta0OPAaTOPHBIM 3aHATHSIM.

[Ipy wu3yyeHUM JAUCUMIUIMHBI MAarucTpaHThl MOTYT MCIOJNb30BaThCsl  CIEAYIOLIUE
WH(}OPMaIMOHHBIE TEXHOJIOTUN U HHHOBAIIMOHHBIE METO/BI:

- 3JIEKTPOHHBIN BapHaHT y4eOHO-METOJMYECKOro KOMILUIEKCa (C MCIONIb30BAaHUEM CHCTEMBbI
Moodle);

- pecypchl JIEKTPOHHON OMOIMOTEYHON CHCTEMBI;
- pecypcol HTEpHET;
- MyJIbTUMEIUHHAS TEXHUKA.

IIpenogaBaTeny, YMTAIOIIMKA JUCLHUIUIMHY, BEIAET Y4YET IOCEHUIAEMOCTH U OCYILIECTBIISIET
KOHTPOJIb 32 BBIMIOJIHEHUEM CaMOCTOSTEIbHON paboThl. TeKymuid KOHTPOJIb 3aKIIIOYAeTCS B
MOHHTOPHHTE BBINOJHEHUs y4eOHOW MpOrpaMMbl TUCIUIUIMHBI HAa ayJUTOPHBIX 3aHATUSAX U
OIIEHKE pabOThl HA CEMUHAPCKUX U MPAKTUYECKUX 3aHITHIX




