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1 Ilean u 3a1a491 OCBOEHUS JUCIHUILIHHBI

Iear (meam) OCBOCHHS JAUCITUTIIAHBI:

(hU3UIECKOTO IKCIIEPUMEHTA.
3amaun:

FHyGOKOC YCBOCHHUEC MCTOHOJIOTHMU COBPCMCHHOI'O

[TocnenoBarenbHOE M3IIOKEHUE METOJOB MaTEMaTUYECKOH 00pabOTKH (PU3HUECKOTO IKCIIEPUMEHTA
¥ METOJIOB IUIAHUPOBaHMs. B mporiiecce BBIMONHEHUS Ta0OpAaTOPHBIX PAaOOT MO3HAKOMUTH CTYIEHTOB C
OCHOBAMHU: METOJIOB HM3MEpEeHHsS (U3NYCCKUX BEIMYMH; METOJOB OIICHKH MOTPEHIHOCTH HW3MEpPEHHIA,
METOJaMHU 3KCHepHMeHTaHBHOﬁ IMPOBCPKHU (bI/IBI/I‘IeCKI/IX TUIIOTE3; MATCMATUUYCCKOTO MOACIUPOBAHUA
peanbHBIX (PU3MYECKHX MPOIIECCOB.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrPaMMBbl

JlucturniauHa OTHOCHTCS K JUCHHUIUIMHAM (MOIYJISIM) TIO BBIOOPY BapwaTHBHON YacTu Onoka /[

«lucuIuiHbl (MOTYIIN )»

[IpepexkBu3NTHl UCHUIUIMHEL: Omcymcmeyom

[TocTpexkBU3UTHI AUCUMIUTAHBL: Omcymcmeyom

3 TpeGoBanus Kk pe3yabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBiieH Ha GOPMHUPOBAHHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITHI

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynabTaThl
o0OydeHUs 1O TUCITUTLINHE,
XapaKTepU3YIOIINE STalbl

Ha OCHOBE yJeTa MX
HWHAUBUAYAJIbHBIX
0COOEHHOCTEH KOHKPETHBIC
3HAaHUA, YMCHUA U HABBIKU B
obnacTu GU3UKU B peann3aiuu
OCHOBHBbIX
0011e00pa30BaTEIIbHBIX
MporpaMM OCHOBHOTO OOIIIETO,
CpeIHEero O0ILEero 1 CpeHero
po¢eCCHOHATBHOTO
oOpa3oBaHUs

IPOrpaMMbl U YU€OHUKHU, TEOPHUIO U
METOJIUKY MpernoaBanus pu3uku
(3aKOHOMEPHOCTH TpoIlecca ero
MperoaaBaHusl, OCHOBHBIE MTOIXO/bI,
MPUHIIMIIBI, BUJIBI U TPHUEMbBI COBPEMEHHBIX
Mearorn4ecKuX TEXHOJIOTHil) B 00beMe,
HEOOXOUMOM JIs peIlleHuUs
po()eCCHOHANIBHBIX 33J71a4 B 001aCTH
MEeIarOrM4eCKOM, MPOEKTHOM, HAY4YHO-
HCCJIEIOBATEIbCKOM U KYJIbTYpPHO-
IIPOCBETUTENBCKOMN ACATEIBHOCTEH
[IK*-3-B-2 YMeTh KpUTHYECKH
AHATM3UPOBAThH yUeOHbIC MaTepPHAIIbI B
obyacTi (PU3UKH C TOUKH 3PEHUS UX
HAyYHOCTH, TICUXOJIOTO-TIeIarOTHYEeCKON 1
METOIMYECKOH 11erecoo0pazHoCTH
UCIIOJIb30BaHUsT; KOHCTPYHPOBATh
cojiepanue o0ydeHus 1Mo GU3HNKe B
COOTBETCTBUU C YPOBHEM Pa3BUTHUS HAYIHOTO
3HAHUA U C YYETOM BO3PACTHBIX
0coOeHHOCTEH 00yUaroIXCs;
pa3pabaTeiBaTh pabodre MporpaMmbl 1o
(bU3MYECKUM AUCIUILTUHAM B COOTBETCTBUU C

¢dbopmupoBaHus

KOMIIETEHIINH
[TK*-3 Cnocoben [1K*-3-B-1 3HaTh OCHOBBI 3HaTh: CUCTEMY 3HaHUH O
(GhopMHUPOBATH Y 00YYAIOMINXCS |00IIETEOPETUYSCKUX TUCIUIUINH TI0 pusmke, |(dyHIaMeHTAIbHBIX

(hbUBUYECKUX 3aKOHAX U
TEOpHsIX, PU3NIECKOM
CYIIIHOCTH SIBIICHUH U
MIPOLIECCOB B MPUPOIE U
TEXHHUKE, COBPEMEHHBIE
TEHJICHIINH B Pa3BUTUU
(U3HUKHN, OCHOBHBIE METObI
COBPEMEHHOT0
¢duznveckoro
JKCIIEpUMEHTA

YMeTh: UCHO0JIB30BATH
BO3MO>XHOCTH
o0pa3zoBaTeNbHON Cpeibl, B
TOM YHUCIIe
UH(OPMAIMOHHOMU, IS
o0ecrnieuyeHus KauyecTa
y4e0HO-BOCITUTATEIILHOTO
polLecca,-ucroyib30BaTh
MOJIy4eHHBIC 3HAHUSI IPU
MIPOBEICHUH SKCIIEPUMEHTA
Baaners:

-METO/IaMU COBPEMEHHOTO
¢bu3nIecKoro




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyemble pe3yabTaThl
o0OydeHus 10 TUCITUTLINHE,
XapaKTEPU3YIOIINE ITAITbI
dbopmupoBaHus
KOMIIETEHIINH

tpeboBanusiMu ®I'OC 0CHOBHOTO U
cpemHero odmiero oopa3oBaHus

JKCIIEPUMEHTA, KYJIbTypOH
MBIIJIEHHUS, CIIOCOOHOCTRIO
K 000011IeHNI0, aHATH3Y,
BOCITPUSATHIO HHPOPMAIIHH,
MMOCTAHOBKE 1M U BEIOOPY
MyTeN €€ IOCTUKECHUS

4 CTpyKTypa U coliepkaHHue QU CUUILTHHBI

4.1 CTpyKTypa IUCHUIIUHBI

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIAET 3 3a4eTHbIe enuHuUIlbl (108 akaeMUYecKuX 4acoB).

TpynoemMKkocTs,
Bun pa6otsr aKaJIeMHUYECKHX 4acoB

9 cemectp BCETO
O01mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 35,25 35,25
JlaGopatopusie padotsI (JIP) 34 34
Koncynbranuu 1 1
IIpoMexyTouHas aTTecTanys (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesqibHasi padora: 72,75 72,75
- camocmosmenbHoe u3yyeHue pazoenos 20 20
- camonoo2omoska (npopabomra u no8MopeHue 1eKYUoHH020 Mamepuaia u 20 20
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- 10020MOBKA K 1a00PAMOPHbIM 3AHAMUIM, 30 30
- 10020MOBKA K pYOEI’CHOMY KOHMPOJIO U M.1N.) 2,75 2,75
Bua utoroBoro KoHTpoJIf (3a4eT, IK3aMeH, N depeHIIHPOBAHHbII IK3aMeH
3a4er)

Paznensl auciuminnel, u3ydaemsie B 9 cemectpe

KonnuecTBo yacos
Ne ayIUTOpHast
pasena HaumenoBaHue pasnenon BCEro pabora BHeay/l.
T 113 | Jip pabota
1. Mertoap! n3mepenus GU3NIEeCKUX BEJIMYMH U
peanu3anus 3TaIOHOB COOTBETCTBYIOIIUX 18 - - 4 14
BEJIMYUH.
2. Teopus norpemnocTeit U3MepeHHnit PU3NIECKUX 14 i i 4 10
BEJIMYUH.
3. Teopus muianupoBanus GU3NIECKOTO 14 i i 4 10
HKCHEPUMEHTA.
4. Hcnonp3oBanne MU(POBBIX U aHATOTOBBIX 16 i i 6 10
TEXHOJIOTUH B (PU3MUECKOM IKCIIEPUMEHTE.
5. Kommbrorepasie Moaenu B GU3MIECKOM 16 i i 6 10
SKCIIEPUMEHTE.
6. dyHaMeHTabHBIE (U3UYECKUE IKCTICPUMEHTHI. 16 - - 6 10
7. OCHOBBI KOHCTPYHPOBAHUS! SKCIIEPUMEHTAJIbHBIX 16 - - 6 10




KonuuecTBo yacoB
Ne HawnmenoBanue pasnenon ayautopHad BHEay/I.
paznena BCETO pabora
T 13 | P pabora
YCTaHOBOK JIJIsl U3MEPEHUH (PU3HMUECKUX BEITHUHH.
8. Teopus norpemnocTeit U3MepeHHid PU3NIECKUX 14 i i 4 10
BEJIMYUH.
Uroro: 108 34 74
Bceero: 108 34 74

4.2 Coaepxxanue pa3iejioB IUCHUININHBI

Paznen 1. Meroabl wu3Mepenusi (uU3NYeCKHX BeJIMYMH M peaju3anusi ITAJOHOB
cooTBeTcTBYIOIMX BeauunH. Knaccuduxamuss meTonoB u3MepeHH (U3MUECKUX BeIMYUH. MeToJibl
pcam3aniui  3TAJIOHOB CAWHUIL] OCHOBHBIX q)HBHHGCKI/IX BCJIMYMH B MCXAHUKE, TCPMOJIHHAMUKCE,
JNEKTPOJIMHAMHUKE U OITHKE.

Paznen 2. Teopus morpemHocrel u3MepeHuil (u3nmyeckux BeaW4uH. Buawl nmorpemHocreit
U3MepeHuil PU3NYeCKUX BETUUYUH, OCHOBHBIE METO/IbI YU€Ta U OLIEHKH MOTrPEIIHOCTEeN U3MEPEHUH.

Paznen 3. Teopuss mianupoBaHusi (U3NYECKOr0 JIKCIepUMeHTa. MaTemMaTHUeCKUE METOJbI
MIaHupoBaHUs  ((U3MYECKOTO DKCIIEPUMEHTa) JBYX YPOBHEBOrO Tpex (HaKTOPHOTO (HU3UIECKOTO
HKCIEPUMEHTA, METO/Ibl YCEUCHHUSI MAaTPHUIIBI TIOJTHO (PAKTYPHOTO SKCIIEPUMEHTA.

Pazgen 4. Hcnmoab3oBanue uUU@POBHIX M AHAJOINOBBIX TEXHOJOTMH B (PU3NYECKOM
kcnepuMenTe. OCHOBHBIE METOBI NpeoOpa3oBaHUi (U3NYECKUX BEIWYMH B SJICKTPUUYECKUN CHTHAIL
AHasnoroBbie ¥ TU(GPOBBIE METOBI TPEOOPA3OBAHMI IKCIIEPUMEHTATHLHON HH(POPMAIIHH.

Pa3nea 5. KomnboTepHbie Moaesn B (U3HYECKOM 3KcIepuMenTe. KoMIbIOTEpHbBIE TEXHOJIOTUU
B COBPEMEHHOM (PU3MYECKOM OHKCIIEPUMEHTE; YHMCICHHBIH (U3NYECKUN SKCIEPUMEHT, KOMIBIOTEPHOE
MOZICIINPOBAHUC.

Paznen 6. dynnameHntaiabHble (pusnueckue IKcnepumMenTbl. DyHmameHTanbHbIE (QU3NUECKHE
HKCHEPUMEHTBHI, UX POJIb B PA3BUTUN OCHOBHBIX (PU3NYECKUX TEOPHIl.

Pazgen 7. OCHOBbI KOHCTPYMPOBAHUS JKCIEPUMEHTAJIBHBIX YCTAHOBOK VISl W3MepeHMi
(puznyecknx BeJHMYNH. DKCIEPUMEHTAIbHbIE YCTAHOBKU: IPUHIIMIIBI KOHCTPYUPOBAHMSI U CO3JaHMSL.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HanmeHoBaHue 1a00paTOpHBIX padboOT Kos-so
pasznena 4acoB
1 1 Mertoap! u3mMepeHust GU3NYECKUX BEIMYMH U peaTu3aliisi STaIOHOB 4
COOTBETCTBYIOIIMX BEJIMYHUH.
2 2 Teopus norperHocTelt u3MepeHni PrU3NYECKNX BEINYHH. 4
3 3 Jlaboparopuass pabora Nel. “VccrmenoBaHue cOyIapeHHs] CTaIbHBIX 4
1apoB”.
4 4 JlaGopatopHnas pabora Ne2. “Omnpenenenue korpdurmenta Ilyaccona 6
Y 4acTOThl OMEHUI B CBA3aHHOM KosiebaTenbHOl cucteme”.
5 5 JlaGopatopHnast pabora Ne3. “CrekTpaibHbI aHAIN3 ONTUYECKOTO H3- 6
Jy4eHUs .
6 6 JlaGopatopHasi pabora Ned. “UYucneHHOE MOJENUPOBAaHHE TeMIlEpa-
TYpPHOTO II0JI, HAaBEAECHHOI'O 3JICKTPOHHBIM OOJIyuY€HHEM B TBEPIOM 6
Tene’”.
7 7 JlaGopaTtopnast pabota No5. “OCHOBBI METPOJIOTHH . 6
Wroro: 34




5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUTIINHBI
5.1 OcHoBHas auTEpaTypa

1. PacoBckuit, M. Ucropust ¢usuku XX Beka : yueOHoe mocobue / M. PacoBckwii, A. Pycunos ;
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepamuu. - OpenOypr : OI'Y, 2014. - 182 c. : wuin.,
cxeM. ; To xe [Dnekrponnsiit pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=330568.

5.2 lonoJHuTEIbHAA JIUTEPATypa

1. ®omun, /. B. DxcnepuMeHTanbHble METOAbl (M3MKHU TBEpIAOro Tena : yuyebHnoe mocobdbue / Jl.
B. ®omuHn. - M. ; bepnun : {upexr-Meaua, 2014. - 186 c. : ni., cxeM., Tadi. - bubmuorp. B kH. - ISBN 978-
5-4475-2829-4;To xKe [DneKTpOHHBIN pecypc]. URL
: http://biblioclub.ru/index.php?page=book&id=259074.

2. JlobpotuH H. DOkcrnepuMeHTalbHBIE METONBI SIEPHOW (U3MKH [DIEKTPOHHBIN pecypc] /
HNoboporun  H., I'pome JI., Bekcmep B. - HWszmarensctBo Axkamemun Hayxk CCCP, 1940.
http://biblioclub.ru/index.php?page=book&id=131158

3. lyros, B. U. Dxcniepument B pusnke. Ouzndeckuit npaktukym / B. . Illyros, B. I'. Cyxos, /I.
B. Ilomnecusiii. - M. : ®@uszmaraur, 2005. - 184 c. - ISBN 978-5-9221-0632-0 ; To xe [DneKTpOHHBII
pecypc]. — URL : http://biblioclub.ru/index.php?page=book&id=75952

5.3 llepuoguveckne U3TaHusA
®dusuka B mkoie (apxus 1990-20211r.)

5.4.1. CoBpemenHble mnpodeccuoHa/IbHbIe 0a3bl JAHHBIX M HMHG(OPMAIMOHHBIE CIPABOYHbIE
CHCTEeMBI:

1. Hayunas 6ubnuoTteka - http://niv.ru/ Jloctym cBoOO HBIH

2. eLIBRARY.RU - www.elibrary.ru Jloctyn cBo6oansIii. HeoOxoauma nHauBHIyanbHas perucTpa-
LM B JJOKAJIBHOW CETH By3a.

3. Infolio - YHuBepcuTerckas snekTponHas oudmuoreka — http://www.infoliolib.info/

5.4.2. TemaTnueckne npodeccnoHalbHble 0a3bl JaHHBIX U MHGOPMALMOHHBbIE CIPABOYHbIE
CHCTEeMbI:

1. Yuutensim nHGOpMATHKK U MaTeMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O0pa3oBarenbHblii MaTeMaTHueckuil caiit. OOyueHue pabore B MareMaTHye-
ckux nmakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnexrponHas 6ubnuoreka BITIY. DnextponHas OMOIMOTEKA A CTYACHTOB M IIPEToiaBaTe-
nel MmaTeMatuyeckoro axkynprera. - http://mif.vspu.ru/e-library

4. MaremaTrueckoe oOpa3oBanue - http://www.mathedu.ru/

5. MathTEST.ru. Marepuaisl 1o MaTeMaTUKE B IIOMOIIb IIKOJIBHUKY M CTYJICHTY (TECTHI 110 Ma-
tematuke online) - http://mathtest.ru/

6. Math.ru. Matemaruueckuii cait — https://math.ru/lib/

7. Uztest.ru. Buptyanbnblif kabunet yuurens — http://uztest.ru/

8. denepanbHbIl HHCTUTYT MEJarOTHYECKUX U3MEPEeHHH - http://fipi.ru/

9. EqWorld. YueOHast ¢bu3nKo-MaTeMaTu4ecKas O6ubnmnoTexa -

http://eqworld.ipmnet.ru/ru/library.htm
10.  XKypuansusiit nopran @TU um. Uodde - https://journals.ioffe.ru/
11. Cu3ud — http://www.kosmofizika.ru/




5.4.3. DaeKTpoHHbIE OUOJIHOTEYHbIE CHCTEMbI

OBC «YHuBepcurerckas OubmMoTeKa oOHIalH» — http://www.biblioclub.ru/ Tlocne peructparmu
JIOCTYIT BOBMOYKEH U3 JII000H Touku ceTu MHTEepHeT.

5.4.4. lonosnuTenbHble UHTEpHET-pecypcbl

1 www.edu.ru - caiiT MUHHCTEpCTBa 00pa30BaHU

2 http://www.hizone.info/ HoBocTi Hayku ¥ TEXHOIOTHI

3 http://www.mon.gov.ru/caiiT MUHHCTEPCTBA O0pa30BaHMs U HAYKH

4. www.ufn.ru — caiit )xypHaya «Ycnexu Gu3nIecKux Hayk»

5. www. physics-animations.com/jrnboard/forum.html — uaTepHET-XYypHAI IO HU3KKE
6

7

8

. www. kvant.mirrorl.mccme.ru — cait xxypHana «KBaHT»

. http://www.scietific.ru/journal/news.html - anexTpoHHBII HayuHBIN XypHaT «HoBoCcTH HayKn»

. http://dic.academic.ru/misc/enc3p.nst/ListW - 310 bonbiioi DHIHMKIONEIUYECKHI CIIOBAPh;

. http://www.stulents.ru/05/index.html - ccpuiku Ha KoyIekIMK pedeparoB, pazIuyHble YIeOHUKH,
CIIOBapH, TEKCTHI, SHIUKJIONEINHU, BUPTyaJIbHbIC OHOINOTEKH.

Ne)

5.5 IIporpammHoe obecnedyeHHe, NMpo(ecCHOHANBbHBIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HH(POPMAIIMOHHBIX TEXHOJIOT Uil

Tun nporpaMMHOTO 06ecrieueHus

HaumenoBanne | CxeMma JIMIIEH3UPOBAHUS, PEXKUM JOCTYyNA

OnepanmonHas cucteMa

PEJ OC «Cran-
JapTHAasD) TS
Pabouux cran-

O6pa3zoBarenpHas auneH3us ot 11.07.2022 r.
Ha 3 rona st 240 pabounx MeCT B paMKax
coryamenust o corpyaauuectse ¢ OO0 «Pex

i Codr» Ne 305/06-22V ot 28.06.2022 1.
. . Cso0Ooanoe I10,
OdpucHErid naxer LibreOffice https://libreoffice.org/download/license/
. CsoOognoe I10,
Chromium )
https://www.chromium.org/Home/
HrrepreT-Gpaysep Becruatroe T10
SAunexc.bpayzep ’

https://vandex.ru/legal/browser agreement/

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCIHILINHBI

HauMeHoBanne noMeleHus

MarepranbHOe-TeXHHUECKOe 00eCTIeYCHHE

VY4eOHble ayIUTOPHH:
- JUIS TIPOBE/ICHUS
nabopaTOpHBIX padoT -

naboparopus: «IKCIIePUMEH-
TanpHOU Gu3uKny» (2-314)

VYuebHas mebenb, CTEHIbI K 1a00paTOpHBIM padoTam:

Nel «MccnenoBanne coyiapeHus CTaIbHbBIX IIApPOBY;

Ne2 «Onpenenenne koadpduimenta [lyaccona u yacToTsl OueHuil B
CBSI3aHHOM K0JIEOATEILHOM CUCTEMEY,

Ne3 «CrniexkTpanbHbIi aHAIN3 ONTHYECKOTO U3IYyUEHUSY;

No4 «HucnenHoe MOIeIMPOBaHUE TEMIIEPATYPHOTO TOJIsI, HABEICH-
HOTO 3JIEKTPOHHBIM 00JIyYeHHEM B TBEPAOM Teje» (KOMIBIOTED);
No5 «OCHOBBI METPOJIOTHI»

- IUIs1 TEKYIIEro KOHTPOJIS U
MMPOMEXKYTOUYHOU aTTecTanuu (2-
219)

VyeOuas mebeib

Kommbrorepnsrii kinacce (2-207)

VYuebHas meOenb, KOMIBIOTEPHI (8) ¢ BEIXOJIOM B JIOKAIBHYIO CETh U
ceTh «HTEpHETY», IepeIBIKHAS JOCKA, JIUIIEH3HOHHOE
MporpaMMHOE 00ecIieyeHne

Kommnbrorepnsiit kinacce (2-208)

YyeOHast Mmebenb, mepeABUKHAS TOCKA, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKQJIbHYIO CETh U CeTh «HTepHET», JTUIICH3NOHHOE
MPOrpaMMHOE 0OecTieueHue

Kommprorepnsrii kinace (2-213)

VYuebnas mebenb, mepeaBMKHAS JOCKa, KOMITbIOTEPHI (12) ¢ BBIXO-
JIOM B JIOKQJILHYIO CETh U ceTh «MHTEpHET», MPOEKTOP, IKPaH, Ju-
IIEH3UOHHOE POTPaMMHOE 00ECTICYCHHE




HauMeHnoBanne noMeleHus

MarepranbHOe-TEXHHUECKOe 00eCTIeUCHHE

ITomemmenue mis
CaMOCTOSATEIILHON PabOThI
o0yJaromuxcs, A7 KypcoBOTO
MIPOEKTUPOBAHHUS (BBITTIOTHEHUS
KypcoBbIX pabor) (2-311)

VYuebHas mebenb, KOMIbIOTEPHI (3) ¢ BBIXOJOM B ceTh «MHTepHET»
1 00ecTieueHneM JIOCTYIIa B 3JIEKTPOHHYIO HH(OPMAITHOHHO-
o0pazoBaTenbHyIo cpeny OpcKoro ryMaHuTapHo-
TEXHOJIOTHYECKOTO MHCTUTYTA (hunuana) OI'Y, mporpammHoe
obecrieyeHue




