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OI_IGHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
0TYeCTBO yuyeHoe 3BaHue
1 Masypenko Biagumup noktop ¢usuko- | [Ipodeccop | Teopernueckoit husnku
raBpl/lJ[OBl/l‘{ MAaTEMATUYCCKUX 151 IlpMKJlaﬂllOﬁ
HayK, mpodeccop MaTEMaTHKHU

CoriaacoBaHo:

VYnpasienue o0pazoBaTeIbHBIX TPOTPaMM T.I'. Komaposa




ABTOpBI:

*  Ma3sypenko Baagumup I'appusnosuy, IIpodeccop, TeopeTudeckoii Gu3nku u
NPUKJIATHON MAaTEeMATHKHU

1. CTPYKTYPA U OFBEM JUCHUIIJIUHBI Metoan: gpyuxnun 'puna

1. O0BpeMm JTUCHUILINHBI B |3
3a4YeTHBIX eAMHHUIIAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
[IpakTHyecKre/CeMUHAPCKHUE 3aHITHSI
3. IIpome:xxyToyHas aTTecTAlUA DK3aMeH
4. Texymas arrecranus KontponsHas padota 1

Pedepar

2. NJIAHUPYEMBIE PE3VYJIbTATBI
JAACHUIIIIMHE MOAYJSA Metoast pyukunu ['puna

OBYYEHUA MHIAUKATOPBI) 11O

WuaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOPBIM IMOKa3bIBaeT, Ha KaKOM YPOBHE
00y4aromuics JOMKEH OCBOUTH PE3YIbTaThl 00YUECHUS U HX MTPEABIBICHUE JOKHO MOITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AUCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIJI.

Taobnuma 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OIleHO‘{HBIe
cpeacTBa 1Jisl OCHUBaHUA

3HAHUs, TIOJYYCHHBIC B
obnactu
MaTEeMaTHYCCKHUX H
€CTECTBCHHBIX HaYK, B
po¢eCCHOHAIBHON
JeSITeNbHOCTU

3-2 - HTepnpeTupoBaTh
OCHOBHBIE TEOPETUYECKHE
MOJIO’KEHUS (PyH/ITaMEHTaJIbHbIX
pa3aeNoB eCTECTBEHHBIX HaYK,
HE0OXO0UMBbIE JI1 OCBOECHHUS
KOMIIETEHITUI 110 MPOQUITIO
JIEATEITbHOCTH

[1-2 - JleMOHCTpUPOBATH HABBIKU
HCITOJIb30BAaHNsI OCHOBHBIX
€CTECTBEHHOHAYUYHbIX 3aKOHOB,
TEOPH U IPUHIIAIIOB B
BYKHEUIINX IMPAKTUYECKUX
MIPUIIOKEHUAX

V-2 - AHanu3upoBatb
pe3yJIbTaThl HAOJIIOIEHUH U
HKCIIEPUMEHTOB C

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4YeHHUs 10 IMCUMILINHE
1 2 3
OIIK-1 -Cnocoben -2 - JleMOHCTpUpPOBAThH KonTpossHas padbora
HCIIOJTh30BATh OCO3HaHHYIO Jlexumm
(dyHIaMeHTaIbHEBIE MHPOBO33PEHUECKYIO MO3UIUIO [IpakTHyeckrue/ceMUHApCKUE

3aHATHS
Pedepar
DK3aMeH




HCIIOJIb30BAaHNEM 3HAHUM
(I)yllM,Ell\rlCll'l'ElJlbllle pa3aenoB
€CTEeCTBEHHBIX HayK U
O(F)'bCK'l‘HBllbIX 3aKOHOB lllepO,ﬂbl

[IK-3 -Cnocoben 3-1 - 310KUTh NOPSIIOK KontponbHas padora
KPUTHUYECKU OLICHUBATH | IIPOBEACHUS HAYy4YHO- Jlexuun

MPUMEHUMOCTE MCCJIEIOBATEIbCKUX U ONBITHO- [IpakTyeckue/ceMuHapcKue
MCIIOJIb3Y EMbIX KOHCTPYKTOPCKUX padboT 3aHATHS

anroputMoB u metonos | II-1 - PaspabareiBats Pedepat

IIPH HCCIICJOBAHUN pEKOMEHJAlMH 110 cepTUPUKALUU | DK3aMeH
(U3UKO-XUMHYECKUX TEXHHUYCCKHUX CPCACTB

CBOICTB HOBBIX (oOopymoBaHus, aTOPUTMOB,

(bYHKIIMOHATBHBIX MPOrpPaMMHBIX IIPOIYKTOB)

MaTepHaiax V-1 - Onpenensite ONTUMAIbHBIE

METOAbI MATEMATHYCCKOT' O
MOJACIUPOBAHUA IIPOLCCCOB

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKylie U NPOMEKYTOYHON ATTECTALMH 0 JUCHHUILIUHE

1. Jleknuu: KO3 GUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHbBIX 3aHATHI

—0.6
Texymas arrecranus Ha JEKIHAX Cpoxu — MaxkcumaJjb
cemecTp, Hasl OlleHKa
yueOHast B O0aJju1ax
HeJes
peghepam 7,16 100

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIeH aTTecTalMM 10 Jekuuam — 0.4

IIpome:xxyTouHasi aTTecTAlUS MO JEKIUAM — JK3aMeH
BecoBoii kK03(p)(puIHEHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM T10 JIEKIMAM
—0.6

2. [IpakTHYecKkue/ceMUHAPCKHE 3aHATHS: KOO(P(PUIMEHT 3HAYUMOCTH COBOKYIMHBIX
pPe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKUX 3ansaThii — (.4

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKAa
yuyeOHast B O0aJsiax
Hees

KOHMpObHAs paboma 7,16 100

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIeH aTTecTAlMH 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— |

IIpomexyTouHas aTTecTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALHHU 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He IIPe/1yCMOTPEeHO

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
JIA00PATOPHBIX 3AHATHI —HEe HIPEIYCMOTPEHO




Texyuiasi aTrecTanus Ha JJAa0OPATOPHBIX 3AHATHAX Cpoxn — | Makcumaiab

ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJleJIst

BecoBoii k03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAlNH 10 Ja00PATOPHBIM
3aHATHAM -He [PeIYCMOTPEeHO

IIpomexyTouHAast aTTeCTALMSA MO0 JAOOPATOPHBLIM 3aHATHAM —HeT
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 1O
JIA0OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3auaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIANH-3aHATHI
—He MPeTyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAH-3aAHATHIX Cpoxun — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAlUH 110 OHJIAWH-
3aHATHAM -He 11PeIyCMOTPEHO

IIpomMe:xxyTouHasi aTTecTANUSA 110 OHJIANH-3AHATUAM —HET
BecoBoii K03()(puHEHT 3HAYNMOCTH Pe3YJbTATOB POMEKYTOYHOM ATTECTAIUM 10 OHJIAWH-
3QHSITHSIM — He NPeIyCMOTPEeHo

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThI/MPoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOM padoThl/MpoeKTa— He
HpPeIyCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIMUTHI — He NPeIyCMOTPEHO

4. KPUTEPUM W YPOBHU OLIEHUBAHMS PE3VJIbTATOB OBYYEHHUSA MO
MU CIATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHsttoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAHMS JOCTIKEHHH CTYAEHTOB MO JAUCIUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEPOIPHUATUH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam OOy4YeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurtepun oueHuBaHus y4eOHBIX JOCTHKEHUI 00y4al0IIUXCS
PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha
00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM
3HaHU CrTyneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH M3Y4YEHHUS Ha

YPOBHE YKa3aHHbBIX MHIUKATOPOB U HEOOXOAMMBIC ISl MIPOIOJIKEHUS
Oo0y4YeHHMs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHOU IS TETBHOCTBIO.

Ymenus CTyneHT MOXET MPUMEHSATh CBOM 3HAHUS U MMOHUMaHUE B KOHTEKCTaX,
IPE/ICTABICHHBIX B OICHOYHBIX 3a/IaHHAX, JAEMOHCTPHPYET OCBOCHHUE
YMEHUH Ha ypOBHE YyKa3aHHBIX WHAWKATOPOB M HEOOXOIMMBIX JUIS




MPOAOIDKEHUST OOYYEHHS H/MIM BBIMOJHEHHUS TPYAOBBIX (YHKIHMHA H
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCUOHATBHON JESATEILHOCTBIO.

OubIT /BiIafcHUE

CTyeHT JEMOHCTPUPYET OMBIT B OOJACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHJIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3YJHTATOB
00yd4eHUs Ha YPOBHE 3aIJITAHUPOBAHHBIX WHINKATOPOB.
CryneHt cnocoOeH BBIHOCHUTH CYXKICHHUS, [IEJaTh
(OpMyITUPOBATH BBHIBOBI B 00IACTH U3YUCHHUSL.

CTyaeHT MOXeT coo0IIaTh MPENoIaBaTeNio U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMAaHHE ¥ YMEHUsI B 00JIACTH M3YUYEHHUSL.

OICHKHU U

4.2 ]1nst olleHWBaHUS YPOBHSI BBIIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUM oO0yyaromuxcs npu
IPOBEICHUN KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJb3yeTCs
yYHHUBEpcalibHasl mKaa (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeH J0CTHKEHHUS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHs IIkajia oneHUBaAHUSA
n/m BBINOJTHEHHS] KPUTEPHS TpagnunonHas KavecTBenHasn
OLICHUBAHMS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0y4enusn Ka YPOBHS
(BBINMOJTHEHHOE OLIEHOYHOE
3ajlaHue)

1. PesynbTatel o0yueHus OTan4Ho 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
MOJIHOM 00beMe, 3aMeUYaHHi HEeT

2. Pe3ynbrarel oOydeHmst Xopor1io Cpennuti (C)
(MHIUKATOPHI) B IETIOM (60-79 GamnnoB)
JOCTUTHYTBI, UMEIOTCSl 3aMEYaHMUsl,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHHUS

3. Pesynbrarsl 00yuenus Y 10BJIETBOPUTEIILHO [Toporossrii (I1)
(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6anmnon)
TOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3ynbTaTOB 00yUCHUS HeynosnerBopurenn He Henocrarounsiit
HE COOTBETCTBYET MHIUKATOPAM, HO 3a4TE€HO (H)
UMEIOTCS CYIIIECTBEHHBIC OMMOKN 1 | (MeHee 40 O6aioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. PesynbTar 00y4yeHus He JOCTUTHYT, HenocraTouHo cBUIETENHCTB Her pesynbraTa
3aJIaHUE HE BBIIIOJHEHO JUTSL OTICHUBAHUS

5. COJEPXAHHUE KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSITUIA IIO

JUCLMILIMHE MOJY.JISI

5.1. Onucanme AYAUTOPHBIX KOHTPOJBHO-OICHOYHBIX Mep01'lpl/lﬂTI/Il7] nmo JUCHMIIJIMHE

MOYJIfl




5.1.1. Jleknun

CamocTosTenbHOEe HM3YYeHHE TEOPETHYECKOTO0 Marepuasia I0 TeMam/pasienaM JISKIHH B
COOTBETCTBUH C cojiepKaHrueM auciurminasl (1. 1.2. PIIJT)

5.1.2. IlpakTHyecKkue/ceMUHAPCKHE 3aHATHS
IIpuMepHBIii ITIepeYeHb TEM
1. HTerpasisl no TpaeKTOpUsIM B KJIIACCUYECKOW U KBAaHTOBOM (pu3uke
2. ®ynkuuu ['puHa npu HysIeBON TeMneparype
3. Tpubmmxenue Xaprpu-doxka
4. ®ynkuuu ['pyHa npu TeMiepatype BbILIE HYJIS
5. Cratuctuueckuii oneparop. Y paBuenue bioxa
6. JIuHEeNHBIN OTKIMK HA MEXAHUYECKOE BO3MYILICHHE
7. AByxuyactuunas ¢pynkuus I'puna. Ypasuenue bere-Conmnurepa
8. KBaHTOBOE KMHETUYECKOE YPaBHEHUE
LMS-nnatdopma — He npeycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLCHOYHBIX MEPONPHUATHH H CPEACTB
TeKylero KOHTPOJIs M0 JAUCHUIINHE MOLYJIs

PaznoypoBHeBoe (quddhepeHIIMPOBAHHOE) 00YUICHHE.
ba3oBblii

5.2.1. KonrpoJabHas padora

IIpuMepHBIii IEpeYeHb TEM

1. ®@ynkuus ['puHa B KjlaccMuecKol 3ajjaue Cily4aiiHOro OJ1y>KJaHUs Ha peIIeTKe

2. Meton ypaBHeHU# 1BUxKeHUs ais GyHkuuil ['puna

3. DKpaHUPOBKA KYyJIOHOBCKOT'O B3AaUMOAEHCTBUS B JIEKTPOHHOM Tra3e

4. HeycroituuBocts [laliepica B 01HOMEpPHOH LIETIOYKE

5. [MonstpoH B MpUOIMIKEHUH CUITBHOM CBSI3U

[TpumepHBbIe 3a1aHuA

YacTHia coBepIaeT ciaydaiHble Oy AaHus 1O pelIeTKe, Jenas Yepe3 paBHble IPOMEKYTKU
BPEMEHM HEKOPPEIUPOBAHHBIE IPBIKKU MEXTy COCEAHUMHU y3JIaMH.

Brruncnute BeposITHOCTB €€ BO3BpaTa B HauajbHYIO TOUKY. M3yunTte noseeHue B ciydae
CIly4aiHbIX OnyknaHuii B 3-, 2- 1 1-0qHOMEpPHOM ciIyyae.

Boruncnute B 0qHONETIIEBOM IPUOIMKEHUH MOJSPU3ALIMOHHBIN oniepaTop (OHOHOB B
moenu @penuxa st oqHOMepHOU nenoyku. [lokaxkure Hannume ocodbennoctu mpu k=2 k F.
[Toxaxkute, 4TO 3TO MPUBOAUT K (POPMHUPOBAHUIO BOJIHBI 3apsI0BON MIIOTHOCTHU U JIETIAET
HEBO3MOKHBIM METAJUINYECKOE COCTOSHUE B OJJHOMEPHOU LIEMIOUKE.

LMS-mnaTdopma — He mperycCMOTpeHa

5.2.2. Pedepar
[IpumepHBIii IepeYeHb TEM
1. [lnarpammHas TexHuka. ['paduueckoe cyMMUpoBaHHE psiia TEOPUU BO3MYLICHUH.
2. IlepeHOpMHpPOBKA B KBAHTOBOM TEOPUH OJIS
3. MHorouactnunsle pynkuuu ['puna



4. ®ayKTyallMOHHO-IMCCUTIAIIMOHHAS TEOpeMa

5. DnekTpoH-hoHOHHOE B3auMoeiicTeue. [lonsapoH.

6. Teopuss DepMU-KUIKOCTH

7. CBEpXIPOBOAMMOCTb METAJIIIOB

8. Heynopsaouennsie cuctemsl. [Ipubnmkenne KorepeHTHOTro MoTeHIraa

[IpumepHbIe 3a1aHUs

1. [Torck Hay4YHOM TUTEPATYpPBI, OTHOCSILEHCS K TeMe pedeparTa, B 0OLIEAOCTYMHBIX U
CHEIMATM3UPOBAHHBIX 0a3ax naHHbIX. COCTaBIEHUE COOTBETCTBYIOIIETO CIMCKA M €T0 OTIpaBKa
PYKOBOJUTEITIO.

2. Kpatkoe pedeprpoBaHre OCHOBHBIX HAYYHBIX ITyOTUKAIIMi, BRBIOPAHHBIX U3 CITUCKA MTOCTIE
00CYXICHUS C PYKOBOJUTEIIEM.

3. IloxroroBka riana pedepara 1 €ero 00CyKJI€HUE C PyKOBOIUTEIIEM.

4. Hanucanue pedepara v MoAroToBKa Mpe3eHTAIUH.

5. 3amuTa pedepara B BUJE NpeACTaBICHUS IPE3CHTALINH.

LMS-mardopma — He mpeycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-0LIEHOYHBIX MEPONPUATHII IPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUIINHE MOy IS

5.3.1. Ox3amen
Cnucok nMpUMeEpHBIX BOIPOCOB
. I[Iponaratop cBoOOIHOTO AIIEKTpOHA U (OTOHA
. AHanutnueckue cBoiictBa pyHkuuu I'puHa
. OgnouactuuHas ¢pyHkuus ['puHa u Habo1aeMble (pU3NUECKHE BETUUUHbI
. Teopus Bo3mymenuit 1as pyukuuii ['puna. Teopema Buxka.
. Pan Teopun Bo3myuienuii u auarpammbl dOeiinMana
. CoOcTBeHHO-dHEpreTHYecKast GyHKIUsA. Y paBHeHue [lalicona
. Cratuctueckuii oneparop (Marpuua IIOTHOCTH). Y paBHeHue JInyBuis.
. Temneparypnas ¢bynkius ['puna

O 00 1 O Wi B W N —

. Teopus nuneiinoro otkianka. O6001IeHHAs BOCIPUMYHUBOCTh
LMS-nnatdopma — He npeaycMoTpeHa

5.4 CopepxaHnue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHH 110 HANIPABJICHUAM
BOCIIUTATEIbHOM /1esITeIbHOCTH

Hanpasnenue Bun Texuonorus Komrere Pesynprar KonTpoabHo-
BOCIUTATEIbHOW | BOCIHHWTATEIIBHOW | BOCIHUTATEIbHOU s Bl OLICHOYHbIE
JeSATEIbHOCTH JEeSATEIbHOCTH JeATEIbHOCTH o0Oy4deHus MepONpHUATHS
OIIK-1 -2 KonrtponbHas
y4eOHO-
pabora
HCCIIEIOBATENIbCK | TeXHOIorus
IIpodeccnonansu . [IpakTuueckue/cem
asi, Hay4HOo- CaMOCTOSTEIbHON
0€ BOCIIUTAHHE WHAPCKUE 3aHATHUS
HCCJIEIOBATENbCK | pabOThI
s Pedepat




