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AHHOTaAIU

JucuuiuimHa «BpaucTuTeNbHasE MaTeMaTHKa» BXOIUT B 00pa30BaTENIbHYIO MPOrpamMMy
BbICIIEr0o 00pa3oBaHUsi — MmporpamMmy OakajaBpuara [0 HANpaBICHUIO MOJITOTOBKHU/
cnenuanbHocT  09.03.04  «IIporpammHas uH)XeHepHus» HampaBieHHOCTH «lIpoexTupoBanue
MporpaMMHBIX cucTemy. JuciummmHa peanusyercs kapeapoi «No2y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETECHIIHNA:

VYK-2 «CrnocobeH ompenensaTh Kpyr 3a7ad B paMKaxX ITOCTaBJICHHON IIEIM W BBIOMpaTh
ONTUMAJIbHBIE CHOCOOBI MX PEIICHHS, UCXOAS W3 JCHCTBYIOUIMX IMPABOBBIX HOPM, MMEIOLIMXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CrocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIE W OOIIEWH)KCHEPHBIE 3HAHU,
METOJIbl MAaTEeMaTHYECKOI0 aHajlu3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHHS B IPOPECCUOHATILHOMN 1S TETEHOCTH

CopepxaHue JIUCUUIUIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBaMU
YUCIIEHHBIX METOJOB pELIEHUS 3a4ad JIMHEHHOW aireOpbl, HEJIMHEWHBIX YypaBHEHHI,
muddepeHIMaNbHBIX YPaBHEHUN, METOIaMU MPUOIMKeHusT QYyHKIUI, mpueMaMu (Gopmanuzainuu
IPUKJIAIHBIX 3a/1a4.

[IpenogaBanyie JUCHUIUIMHBI MpeaycMaTpUBaeT cleayromme (GopMbl OpraHuszaiuu
y4eOHOTO TMpolecca: JeKIHH, PAKTHIYECKUE 3aHITHS, CAMOCTOSITEIbHAs padoTa 00yJaromerocs.
KOHTPOJIS: TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe SK3aMeHa.

[IporpaMMoil JUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHUIbl KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mass TpyJOeMKOCTh OCBOCHHS JHCIHIUIMHBI COCTABIISACT 3 3aueTHBIX eawHuibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS 10 TUCIUIUIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUIMHBI
Bocnurate 10CTaTOYHO BBICOKYIO MAaT€MAaTHYECKYHO KYJIBTYPY, HAY4YUTh CTYACHTOB
METO/IaM peLIeHUs 3a/ay, UCIHOJIb3YIONIMX alIapaT BBIYUCIUTEILHON MaTEeMaTHKH.
HucnunnuHa 6a3upyercs Ha MaTEMaTHYECKUX pasjeliax, HEOOXOIUMBIX CTYICHTaM

COOTBCTCTBYIOIIMUX

CIIEUAIILHOCTEN

IIpU  HU3YyYECHUHU

OOLIEMH)KEHEPHBIX U

CIeUANbHBIX JWCIMIUIMH, IIPH PAacdeTax, CBA3aHHBIX C BBIOJHEHUEM KYpPCOBBIX H
JTUTIIIOMHBIX pa0oT.

1.2. JlucumriuivHa BXOJMT B COCTaB 00s3aTeNbHOM 4acTH 00pa3oBaTeNbHOW MPOTPaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp MIaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JUCLUUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pesynbratamu ocBoeHus OIT BO.
B pesynbrare u3ydeHus AWCHMIUIMHBI OOYYAIOUIMKCS IOJDKEH 00JanaTh CIEAYIOIIUMH
KOMIIETEHIIMSIMUA FJTM UX YacTsAMH. KoMIeTeHIMM M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHIMKATOPOB MX JOCTHKEHHS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHHWC MHAHWKATOpa

KOMITETCHIIH KOMITCTCHIINH JTOCTHOKCHHS] KOMIIETEHITUN
YK-2 Cnocoben
OIPENENATh KPyT VK-2.3.1 3HaTh BUJIBI pECYPCOB U
3a/1a4 B paMKax OTpaHUYEHUS ISl pELICHUS TOCTaBICHHBIX
IIOCTaBJICHHOM eI | 3a/1a4
U BBIOUpATh VYK-2.V.1 ymeTs npoBOJIUTH aHATIN3
ONTUMAaJIbHBIC MOCTaBJICHHOM 11eNn U (HOPMYTUPOBATh
YHuBepcanbHbIC
crocoObl ux 3aJ1a4M, KOTOpPbIe HEOOXOUMO PEIIUTh AJIS €€
KOMITETEHIINH

peuiCHus, UCXOd U3

JOCTHXCHHUA

Ob6menpodeccnoHanbHbIe

KOMIICTCHIIN N

JEHUCTBYIOLIUX VK-2.V.3 ymeTb BbIABUTATh aJIbTEPHATUBHBIC
[IPaBOBBIX HOPM, BapHaHThI IEUCTBUH C 1IETIBIO0 BEIOOpA
UMEIOIINXCSA ONTUMAJIBHBIX CIIOCOOOB peIIeHus 33134, B
pecypcoB u TOM YHCJIE C IOMOIIbIO IIU(PPOBBIX CPEICTB
OrpaHUYECHUN
OIIK-1 Cnocoben

OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
IIPUMEHSITD .

(bU3UKH, BBIYUCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAYUYHBIE

U OOIIeHH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHaJM3a u
MO/JICIIMPOBAHHUS,
TEOPETUYECKOTO U
OKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS B
npodeccHoHaNbHOMI
JCSITeTbHOCTH

IIPOrpaMMHUPOBAHUS
OIIK-1.V.1 ymers pemars cTaHAapTHBIE
npodeccuoHanbHbIe 3a/1a4K ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
3HAHUH, METOJJ0OB MAaTEMaTUYECKOTO aHAIHN3a
Y MOJIEITMPOBAHUS

OIIK-1.B.1 BrageTs HaBBIKAMH
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIeIOBaHMs 00BbEKTOB MPpodeccnoHaTbHOM
JIeSTENIBHOCTH

2. Mecto nucuumivHbl B cTpyktype Ol
JucuummHa MoXeT 0a3upoBaThCs Ha 3HAHUAX, paHee NMPHOOPETEHHBIX 00yYarOIIUMUCS
IPY U3YYCHUHU CICAYIOMIMX JTUCIUILINH:
— «Marematuka. MaTeMaTUUYECKUM aHAIU3,

— «OCHOBEI IporpaMMupOBaHUA »

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU HU3YYCHHMU MaTcpuaia HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCHUILINH!

— «Teopus BEIYUCIUTEILHBIX IPpOonECCOB»,

— «O0paboTKa DKCIIEPUMEHTAIbHBIX JaHHBIX)




3. O0OBeM U TPyT0EMKOCTh JUCITUTLIAHBI
JlanHbie 00 OOIIeM 00BEME JUCHUILINHBI, TPYAOSMKOCTH OTICIBHBIX BUIOB Y4EeOHOUH
paboThI 10 TUCIMILIMHE (M paclpeeieHue 3TOW TPYAOSMKOCTH 110 CEMECTpaM) MPEICTaBICHbI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

TpynoeMKocTb 1o

Bun yae6HO# paboThI Bceero cemMecTpam
Ne4
1 2 3
Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 3/108 3/108
U3 Hux yacoe npakmuueckoii 0020MoeKu
AyoumopHhule 3anamus, BCETo vac. 16 16
B TOM YHCJIE:
nekiuu (JI), (dac) 8 8
npakTuueckue/ceMunapckue 3ansatus  (113), 8 8
(dac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 92 92
Buo npomescymounoir ammecmayuu’. 3a4er,

mudd. 3auer, sk3ameH (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)

*k
HpI/IMe‘IaHI/IeZ KaHAWJATCKHUU 3K3aMCH

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pasziesbl, TEMbI JAUCIUILIHHBL Jlexumn | T13 (C3) |- JIP KII CPC
’ (dac) (qac) (qac) (qac) (qac)
Cemectp 4
Pasnen 1. AHaimmTHYECKE OCHOBBI YACIIEHHBIX 1 1 21
METOJIOB

Paszzen 2. UnciieHHbIE METO/IbI JINHEHHOM areOphl 2 2 22
Pasnen 3. Metopl npubIIiKeHus: GyHKIHIT 2 2 20
Pasnen 4. PerieHne HelMHEHHBIX YpaBHEHHUI 2 2 14
Pazen 5. UncaeHHOE HHTETPHPOBAHHUE 1 1 14
Hroro B cemecTpe: 34 8 92
HUroro 8 8 0 0 92

[lpakTHueckas TOATOTOBKA  3aKIIOYAeTCs B HEMOCPEIACTBEHHOM  BBINOJIHEHHH
00y4aromuMuUCs ONPEAETICHHBIX TPYAOBBIX (YHKIMN, CBSI3aHHBIX C OyAylield mpodeccnoHaabHON
JIeATEILHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepkaHue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI

AHaJINTHYeCKHE OCHOBBI YHCJIE€HHBIX METOI0B




1 e BerunciauTeabHbIe TOTPEITHOCTH

e MeTpuueckue MpoCTpaHCTBa
AKCHOMBI METPUYECKUX TTPOCTPAHCTB. YeObIIIeBCKast 1
KBagpaTuyHas MeTpuku. CxogumocTs. [lomHoTa.

e OniepaTopsl ¥ (PyHKITHOHAIIBI
HenpepsiBHOCTE oniepaTopoB. Oneparop cxarus. Teopema
banaxa. MeTo rocienoBaTenbHbIX MPUOIKCHHH.

2 Yuc/ieHHBbIE MeTOAbI JIUHEHHO aaredpbl
e Anrebpa MaTpuI

OcHoBHbIE onpenenenus. JlelicTBus ¢ MaTpULlaMHu.
TpancniornpoBanHas marpuiia. O6parHas maTpuna. Panr
Matpullbl. TpeyroibHble MaTPULbl. DIEeMEHTapHbIE
npeoOpa3oBanus MaTpuil. Beraucnenue onpenenurencii. Hopma

Y YUCII0 00YCIIOBICHHOCTH MaTPHUIIBI.
o [IpsiMble METO/IBI PEIICHNUS CHCTEM alTreOpanvecKuX JTMHEWHBIX
ypaBHenuii (CJIAY)

Pemenue cucreM ¢ momoribio 00paTHOM MaTpuilbl. MeTon
nckmouenus ['aycca. LU-pasnoxenue. [lorpemnoctu
AQHAJIUTUYECKUX METOJIOB PELIEHHS CUCTEM JIMHEHHBIX
YpaBHEHUH.

e ltepaunonnsie MeTo bl pemienus CJIAY.

VYcnoBus CXOAUMOCTH MTEPALMOHHBIX IPOLECCOB pPELIECHUs
JMHEWHBIX anreOpanyeckux cucteM. MeToJ mpocToil uTeparyy.
Mertox 3etigens.

3 MeTtoabl npubanxKeHust PyHKIUMA

JInnelinaa nHTEpnIONSAIM. THTEPNOAAIMOHHBIM MHOTOYIEH
Jlarpanxa. [lorpemnocts uaTepnonsuuu. [lonmmaomsr Jlexanapa.
Meton HauMeHbIINX KBaapaToB. [Ipubnmxenue
anreOpanyecKMMHU MHOTOUYJICHAMH.

4 PemieHue HeJluHEHHBIX yPaBHEHU I

Hannuue xopHel Ha mpomexyTke. MeTo bl OTAENEHUS KOPHEM.
Merton npoctoit utepauuu. Meron Hetotona. ¥Yciosue
CXOJIMMOCTH.

5 YncneHHOe HHTETPHPOBAHHE

¢ KBagpatypHbie (hopMyIibl
dopMmyia Tpanenuii U ee morperHocTb. @opmyna mapados
(popmymna CumricoHa).

e UucleHHOE HHTETPUPOBAHNE OOBIKHOBEHHBIX

g depeHINaTbHBIX YpaBHEHHM

Merton Ditnepa (meton Pynre — Kyrra 1 nopsinka).
MonaudunmpoBanHsiii MeTo Diinepa (Meroa Pynre — Kyrra 2
nopsiika). Merop Diinepa ¢ mepecyeTom

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTHdeckue 3aHsITHS U UX TPYJ0EMKOCTh

/o

N3 gux No

DopmbI TpynoemMkocTb .
MPAKTUYECKON

Tembl IPaKTUYECKUX 3aHATUN
MPAKTUYECKUX (dac)

pazznena




3aHATHN MOATOTOBKH | TUCIIUT
(gac) JIMHBI
Cemectp 4
1 | AHamuTHYECKHE OCHOBBI YHCICHHBIX PacuetHo- 1 1
METOJIOB rpadudeckas
pabota
3 | HeiictBus ¢ matpuiiamu. Hopma u Pacuetno- 1 2
YHCIIO o0ycloBJIICHHOCTH | Tpaduueckas
MaTpPHUIIBL. pabora.
4 | Pemenue  cucteM  JIMHEMHBIX PacueTHo- 1 2
ypaBHEHUU rpaduyeckas
pabora.
5 | YucneHnnsle METO/IbI PacueTHo- 1 3
npubIKeHus QyHKIUR rpadudeckas
pabora
6 | [IpomexxyTOYHBIH KOHTPOJIb 1 3
7 | Pemenue HEJIMHEMHBIX PacueTHo- 1 4
ypaBHEHUU rpaduyeckas
pabora
8 | UnucneHHoe MHTETPUPOBAHUE Pacuetno- 1 5
rpaduyeckas
pabora
Bcero 8
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKoCTs, | MPAKTHUECKOI | pasyieia
/1 (dac) MMOATOTOBKH, | JHMCLMII
(gac) JIMHBI

VY4eOHbIM IJIaHOM HE TPeAyCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHUE KYPCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE /.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositenbHO# paboThI
Jac Jac
1 2 3
W3ydeHne TeopeTHIecKoro MmaTepuana 58 58

nucturnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBka K TeKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 14 14

Jomamnee 3aganue (/13)

Konrtpombnsie pabotsl 3a04nnkoB (KP3) 20 20

HOI[FOTOBKa K HpOMCX(YTOqHOﬁ arrecrauuu
(1A)

Bceero: 92 92

5. I[lepeueHnb yueOHO-METOINIECKOTO 00ECTICUCHUS
JUTSI CAMOCTOSITEILHOM pab0Thl 00YJaIOUTUXCS IO TUCIUILTAHE (MOIYITIO)

Y4eOHO-MEeTOINYECKHE MaTepHaiIbl IS CAMOCTOATEIBHON paboThl 00yUYaIOMIMXCs yKa3aHbl B II.I1.
7-11.

6. [lepeueHp MeYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3AHUN
[TepeueHsb eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX H3/IaHUN IpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U DJIEKTPOHHBIX YUEOHBIX U3TaHHMA

Mudp bubnuorpaduyeckuii cimcox KonuuecTtBo
HK3EMILISIPOB
519.6 6 93 byrenuna, JI. B. Beruncnurenpnas 124

MaTemaruka: yayeoHoe nmocoodue / /. B.
byrenuna., A. B. Ctpeneros. — CII6.: 'VAII,

2007 — 87¢
https://e.lanbook.com/book/ Hemunosud, b. I1. OCHOBBI BEIUMCIIHTEILHOM
210674 MaTeMaTuku: yueoHoe mocooue / b. I1.

Hemunosuy, U. A. Mapon. — 8-e usn., ctep.
— Cankr-IlerepOypr: Jlanb, 2022. — 672 c.

https://e.lanbook.com/book/ Hemunosud, b. I1. YuceHHnbie METOIBI
2104377?category=915 ananu3a. [Ipubmkenne GyHKINH,
muddepeHIManbHbIe U UHTETPATIbHBIE
ypaBHeHMs: yueOHoe nocobue / b. II.
Hemunosuy, U. A. Mapos, 2. 3. lllyBasnona.
— 5-e u3n., crep. — Cankr-IlerepOypr:
Jlann, 2022. — 400 c.

004.4 K 60 Konnaes, B. JI. UucnenHbie METOIBI U 10
nporpaMMupoBanue: yuebHoe nocobdue / B. 1.
Konmaes. — M.: DOPYM-NTH®PA- M ,2009 —
288 c.

5191133 ITupymos, V. I'. UucneHHbIE METOABIL: 20
yaeOnoe mocodue / Y. I'. [Tupymos — M.
Hpoda, 2003 — 221 c.

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHET», HEOOXOJUMBIX Ul OCBOECHUS AUCUUILINHBI IPUBEJCH
B Tabnuue 9.

Tabmuma 9 — IlepedeHb 3JIEKTPOHHBIX 0O0pPa30BATEIBHBIX PECYpCcOB HWH(POPMAIMOHHO-

TEJICKOMMYHUKALMOHHOU ceTu «HTepHET»

URL anpec HaumenoBanue
http://lib.aanet.ru/ DnekrpoHHbIe pecypebl ['YAIL
http://www.intuit.ru/ WuTyuT (HaMOHAIbHBINA OTKPBITHIH YHHBEPCUTET)
http://e.lanbook.com/books Joctyn B DBC «Jlaub» ocymiecTBasieTcs Mo 0roBopy Ne
695-7 oT 30.11.2011
http://znanium.com/bookread Joctyn B OBC «ZNANIUM)» 0CyIecTBIseTcs 1Mo



https://e.lanbook.com/book/
https://e.lanbook.com/book/
http://lib.aanet.ru/

noroBopy Ne 186-ObC ot 08.02.2012

http://Ims.guap.ru Cuctema auctaHiioHHoro ooy4uenus 'Y AT

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECIEYEHHUS, HCIOJIB3YEeMOro TIPH OCYIIECTBICHUH
00pa30BaTENILHOTO MPOLECCa 110 JUCLUILIHHE.
[Tepeuenp nCmoNIB3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne i/t HauMmenoBanue

He npenycmorpeno

8.2. [lepeyenp MHPOPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIB3YEMbIX IPU OCYIIECTBICHUU
00pa30BaTeNIbLHOrO Mpolecca MO AUCHUIINHE

[lepedyeHb HCIONB3YeMbIX HMH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MpPECTaBJICH B TaliHIe
11.

Tabmuua 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HauMmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepHaTbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOW I  OCYHICCTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBieH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOHN 0a3bl (Tipu HEOOXOIMMOCTH )

1 JleximoHHas ayniuTopus

10. OueHoYHBIE CpeACTBA IS MPOBEIACHUS TPOMEKYTOUHOH aTTecTaIriuu
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS TPOMEKYTOYHOH aTTeCTaIHH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadbnuie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS POBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN
By npomexyTo4yHOM aTTecTalnuu IlepedyeHb OLICHOYHBIX CPEACTB
3auer Cnucok BOpocoB

10.2. B kauecTBE KpHUTEpPHUEB OICHKH YpPOBHSI C(OPMHUPOBAHHOCTH (OCBOEHHUS)
KOMIIETEHIIMI O0yJaroIUMHUCs TPUMEHSETCSl S-OaiTpbHasi [IKana OLEHKH CPOPMHPOBAHHOCTH
KOMIIETEHIIMI, KOoTopas nmpuBefeHa B Tabnuie 14. B TeueHune cemectpa MOMKET MCIOJIb30BATHCS
100-6ampHast mIKanxa MOIyJIbHO-PEHTHHTOBON CHCTEMBI Y HUBEPCHTETA, MTPABHJIA MCIIOIB30BAHMS
KOTOPOH, YCTaHOBJICHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOpMaTUBHBIM akToM ['Y AIL
Ta6mmma 14 —Kpurepuu orieHkn ypoBHsI CGOPMHUPOBAHHOCTH KOMITETCHIIUN

Or1eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

— oOyyJaronuiics TyOOKO W BCECTOPOHHE YCBOWMJI IPOTPaMMHBIN

MaTepHal;

— YBCPCHHO, JIOTUYHO, ITOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract,
«OTJIIMYHO» — OIIHMpasACh HA 3HAHUA OCHOBHOU U ,Z[OHOJIHHTGHBHOﬁ JIATCPATYPbI, TECCHO
«3aYTCHO» NPUBS3HIBAET YCBOCHHBIC HAy4yHbIC TOJOKCHHUS C TPAKTHUYECKOU

JIESITCIIBHOCTHIO HAIPABJICHMS;
— yMeTo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIAeT BBIBOJIBI U 000OIECHMS;
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Or11eHKa KOMITETEHITUHN

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayuipHad IIKaia PaKIep (bopnmpo

— CBOOOHO BJIAZICET CHCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

— oOyyaromuiicss TBEpJ0 yCBOWJ MPOTPAMMHBIA MaTepuay, TPaMOTHO H
IO CYIIECTBY M3JIaraeT €ro, OMUPasCh Ha 3HAHUS OCHOBHOU JTUTEPATYPHI;
— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYCCKOH JIESITEIbHOCTHIO
«3a4TEHO» HATPaBIICHUS;

— apryMEHTUPYET HAYyYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

— o0yyaroluiicss yCBOWI TOJBKO OCHOBHOM IIPOrpaMMHBIM MaTepual, 1o
CyIIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHHUA TOJBKO OCHOBHOU
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIIHHOY o
— WCTIBITHIBAET 3aTPYAHCHHS B IMPAKTUYECKOM NPUMEHEHUM 3HAHUU
«GaYTEHOY

HaIpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBAHUHU BBIBOJIOB M 0000IIECHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHH.
— o0yyJarouuiicss He YCBOWJI 3HAYMUTEIBHOM YacTH MPOrpaMMHOTO
Marepuaa;
— JIOMyCKaeT CYIIECTBEHHBIE OLIMOKU M HETOYHOCTU MPHU PACCMOTPEHHH

«HEYIOBJIETBOPUTEIILHOY .
npo0JieM B KOHKPETHOM HaIpaBJIEHUH;

«HE 3aUTCHO)

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHH;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 000OIICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Neo /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Kon
WH/IMKaTopa
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
/1 WHJUKATOpa

1 Mertpuka. Merpuueckue npoctpancTsa. [lonmHoTa MmeTpruyeckoro YK-2.3.1
MIPOCTPAHCTBA.

2 Pemenue HenuHeHbIX ypaBHeHU. Meton HeroToHA. YK-2.3.1

3 ITpunnun banaxa (TeopeMa 0 COKMMAIONTUX OTOOPAKEHUSX ). YK-2.V.1

4 Meton uckmouenus ["aycca. YK-2.V.1

5 Penienne HenmMHEMHBIX ypaBHEHUN MeTo oTAeneHus: KopHel. Meton YK-2.V.1
IIPOCTON UTEPALUH.

6 Pemenue cucreM ¢ momompio oOpaTHoit Matpuiibl. Dopmynsr Kpamepa. YK-2.V.3
Perienne TpeyroibHbIX CHCTEM.

7 Mertpuueckue npoctpancta. HenpepbsiBHOCTh. CXOAMMOCTS. YVK-2.V.3

8 Metoa poCTOil UTEpai U METOT 3CUIEIIA. OIIK-1.3.1

9 Kganparypusie popmynsl. @opmyrna Tpanemnuii OIIK-1.V.1




10 WNuTtepnonsiroHHbI MHOTOWICH B hopme Jlarpanxa. OIIK-1.3.1

11 WHTepnossioHHbiii MHOrowieH B popme HpioToHa. OIIK-1.3.1

12 LU-paznoxxenue. OIIK-1.V.1

13 NtepanionHbie METOABI PELICHUS JIMHEHHBIX CUCTEM JIMHEHHBIX OIIK-1.Y.1
YpaBHEHUM.

14 PemnTh HETMHEIHOE YpaBHEHHUE METOJIOM IPOCTON UTEPALIHH. OIIK-1.B.1

15 Haiitu LU pasnoxxenue matpuiisl M; pemuts cuctemy Mx=b ¢ OIIK-1.B.1,
nomoinbio LU paziioxeHue u OleHUTh MOTPEIIHOCTh C TTIOMOIIBIO Yncia OIIK-1.V.1
obyciosiennoctd, cuutas Ab = 0.01

16 [IpeoOpazoBarhk cucremy AX=C K Bumay mnpurogHomy s npumenenus | OINK-1.B.1,
UTEPALMOHHBIX METOJO0B M pewmuTh MeronoMm 3eunens (5 wurepaunwmil); | OIIK-1.V.1
HalTU TOYHOCTh HAHJEHHOI'O PEIEHUS.

17 [TocTpouTh KBaApaTUUHBII UHTEPIOIAUMOHHBIN MHOTOUWIEH Jlarpanxa OIIK-1.B.1,
GyHkImu Ha oTpeske [a,8]. OIIK-1.V.1

18 ®Dopmyna napabon (popmyna Cumncona). YK-2.3.1

19 Meton Diinepa (meron Pynre — Kyrra 1 nopsnka). YK-2.V.3

20 MonuduuupoBanusiii Mmetog Jitnepa (Meron Pynre — Kyrra 2 nopsanka). | YK-2.V.3

21 [TpeoOpazoBats cuctemy AX=C K BUAY IPUTOTHOMY JJIsi IPUMEHEHUS OIIK-1.B.1,
UTEPALMOHHBIX METO/I0B U PEUINTh METOI0M IPOCTON uTepanuu (5 OIIK-1.V.1
UTEpalrii); HAMTH TOYHOCTh HAWJACHHOTO PEIICHUS

[lepeveHb TeM IS KypCOBOTO HMPOCKTHPOBAHMUS/BBIMIOJIHEHUS KYPCOBOW PaOOTHI MPEICTABICHBI B
Tabnuie 17.
Tabnuna 17 — Ilepeyers TeM uisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

Ne /i [IpumepHBIii nepedeHb TeM JUIsl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOTHEHUS
j KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
BOHpOCBI AJi1 OPOBCIACHUA HpOMe)KYTO‘{HOﬁ arreécrallui B BHUAC TCECTUPOBAHUSA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon
WHIUKATOPA

Ne n/mn IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeueHbr TeM KOHTPOJBHBIX PAOOT MO AMCHUIUIMHE OOYYAIOIIMXCS 3a09HON (HOPMBI
00y4YeHUsI, IpeJICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX pabOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

Y4eOHbBIM MJITAHOM HE IPEAYCMOTPEHO

10.4. Meroauueckue mMatepuaibl, ONpeAeSIone Ipoleypbl OLlEHUBAaHUS WHAUKATOPOB,
XapaKTepU3YIOIUX dTanbl JOPMUPOBAHUSA KOMIIETEHLIUH, COEPKATCS B JTOKAIbHBIX HOPMATUBHBIX
akrax ['VAII, pernameHTHpYIOIUX MOPSIOK M INPOLEAYPY HIPOBEACHHUS TEKYLIETO KOHTPOJIS
YCIIEBa€MOCTH W TPOMEKYTOUHOM aTTecTaruu odyqarontuxcs 'Y AL

11. Meroanueckue ykazaHus i 00yJaromuXcst 10 OCBOSHHUIO TUCIUITITMHBI

11.1. Metoauueckue ykasaHHs s OOYYAIOUIMXCS IO OCBOCHMIO JIEKIIMOHHOTO

MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepHalia — JOTUYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE H3JIoKeHHe yuyeOHoro marepuana. HazHadeHue cOBpeMEHHOM JIEKIUU B




paMKax AMCLUIUIMHBI HE B TOM, YTOOBI MOIYYUTh BCIO MH(OPMALMIO 10 TEME, @ B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJEM JUCHUIUIMHBI, METOJOB HAy4YHOTO IO3HAHMSA, HOBEHIINX
JOCTHKEHUIM HayuyHOU MbIcau. B ydyeOHOM Iporecce JeKIus BBIIOIHAET METOJ0JI0IHUECKYIO,
OpPraHU3alMOHHYI0 U HH(pOpManuoHHy0 (yHKIMH. JIeKuus pacKpbIBaeT MOHATUHHBINA
annapar KOHKPETHOM oOjacTu 3HaHus, €€ HpoOJeMbl, JaeT LEeJIbHOe IPEeACTaBICHUE O
JUCLUIIIMHE, TIOKA3bIBAE€T B3aUMOCBA3b C IPYTHUMU JUCLUILUIMHAMH.
IInanupyemble pe3yabTaThl IPU OCBOEHUH 00y4YarOMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX ONPENENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— HOJy4eHHE OIBbITa TBOPUECKON pabOThl COBMECTHO C IIPETIOIaBaATENEM;

— pa3BuTHE NPOPECCHOHATBHO-IETOBBIX KauecTB, JIOOBH K TMpeaAMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILIUICHUS.

— IOsIBJIIEHUE He0OXO0AMMOro HHTepeca, HE0OX0AUMOTO AJIsi CAMOCTOSITEIbHON PaboThI;

— IIOJIy4YeHME 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHsA HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJMKaiIlne rosipl,

— HayyuTbCid METOJMYeCKU oOpabaTbiBaTh MaTepuasl (BBIAEIATH TJIaBHBIE MBICIU U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HX B  pa3iIM4HbIX
(bopmyIHpoBKax);

— IOJIy4YeHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHIH.

JlekuMOHHBI ~MaTepuan MOXET COINPOBOXKIATbCA JACMOHCTPALlMEd CIIAWIOB U
UCIOJb30BAHUEM DPA3/aTOYHOIO MaTepuaya IpU MPOBEAEHUU KOPOTKUX JHUCKycCUH 00
0COOEHHOCTSIX TPUMEHEHHUS OTACIBHBIX TEMATHK MO JUCHUTUINHE.

VcTouHMKHM 1151 JIEKLIMOHHOTO MaTepualla MpuBeIeHbl B Tabue 8.
11.2. Meroanueckue yKkazaHus sl 00y4JaroIuXcs 10 YYacTHIO B CeMHHapax. He
npeoycmMompeHo

11.3. MeTtoanueckue yka3aHus UIsI OOYYarOIIUXCS IO TPOXOXKICHHUIO TPAKTHUYECKUX
3aHATUH (ecau npedycmompeno yuebHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTHueckoe 3aHsATHE SBISETCS OJHOM M3 OCHOBHBIX (POPM OpraHu3aluu y4eOHOTro
npoliecca, 3aKI0Yaronascs B BBITOJIHEHUH 00YJaloUIMMUCS 1T0JI PYKOBOJICTBOM IpETo1aBaTels
KOMIUIEKCa Y4YeOHBIX 3aJaHUN C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKUX OCHOB YueOHOM
JUCLUIUIMHBL, TPUOOPETEHHUsSI yMEHUH M HABBIKOB, OIbITA TBOPUECKON JAEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS JUIsl 00ydaroIerocs sBJsSETCs MPUBUTHE 00YUarOIIUMCS
YMEHHI 1 HAaBBIKOB IPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOW JUCLIUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIUMCS MPAKTUYECKUX 3aHSITUIN:

— 3aKperuieHue, yriayOJieHue, pacIlUpeHUe M JeTalu3alys 3HAaHWKA TpH pelleHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[I03HABATEJbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJMKAaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JUCLUIUINHBL,

— BBIpabOTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TOJIYYEHHBIX 3HAHWH JUIs
BBITIOJTHEHUS 3a1aHUM;

— ofecrnieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHAyabHON (Gopm
o0OyueHusl.

TpeboBanust K MPOBEACHUIO MPAKTUYESCKUX 3aHITUN
TpeboBaHus K MPOBEACHUIO MPAKTUYECKUX 3aHATHI HAXOIATCS Ha JIOKAIBHOM JHCKE
Kadeapsl
11.4. Metoauueckue yKazaHusi A OOYYalOIIUXCsS MO BBIMOJHEHUIO JIAOOPaTOPHBIX
pabot. He mpemycmoTpeHo.

11.5. Meroauveckne yka3zaHus JUIsi OOYYarONIUXCS IO TMPOXOXKIEHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBITIOTHEHUS KypCOBOM paOOTHI.
He npenycMoTpeHO yueOHBIM TTAHOM.
11.6. Metoauueckue yka3zaHUs Ui 00y4YalOMIMXCs MO MPOXO0XKIACHHIO CaMOCTOSTEIbHOM



paboThl

B Xoje BBITIONHEHUSI CaMOCTOSTEIBHONW Pa0dOThI, 00YUYAONIUICS BBIMOIHSIET padoTy MO
3aJlaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HernocpeACTBEHHOIO
y4acTHsl.

s oOywaromuxcs 1Mo 3a04HOM (opme 00ydeHHs, caMOCTOsATelIbHas paboTa MOXKET
BKJIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.

B npornecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, Yy oOywatomierocs (Gopmupyercs
1esecoodpasHoe IaHUPOBaHKE pabovero BpeMeHH, KOTOPOE MO3BOJISECT UM Pa3BUBATh YMEHHS



Y HaBBIKM B YCBOCHHWU U CHUCTEMAaTH3allMM NMPHOOPETAEMBIX 3HAHUI, 00E€CICUnBaCT BHICOKHMA
YPOBEHb YCIIEBAEMOCTH B MEPUOJ OOYUYCHHsS, MOMOTaeT IOJyYHTh HABBIKU TTOBBIIICHHS
npoeccHoHATLHOTO YPOBHSI.

MeroauuecKMMH — MaTepHalaMH, HAMpPaBJSIONMMH  CaMOCTOSITEIbHYIO — paboTy
00yJarOIUXCs SIBISTFOTCS:

—  y4eOHO-METOAMYECKUN MaTepHall Mo JUCIUIUINHE;

— METOIWYECKHE YKa3aHHs [0 BBIIOJHEHUIO KOHTPOJBHBIX  pabor (s
00yJaromuxcs 1Mo 3a04Hoi (hopme 00yueHwHs).

Marepwuainsl AJ1s IPOBEACHHUS CAaMOCTOSATENIbHOM PabOThI IPUBECHBI B TAOIUIIE 8.

11.7. Meroauveckue yka3zaHus I OOYYArONIMXCS 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymmii KOHTPOJb YCIIEBAEMOCTH MPEIyCMaTPUBAET KOHTPOJIb KadyeCcTBA 3HAHWU
00yJaromuXxcsi, OCYIIECTBISIEMOT0 B TEYCHHUE CEMECTpa C ICJIbI0 OIICHUBAHUS X0J1a OCBOCHHUS
JACIIUIUTHHEI.

Texymuid KOHTPOJIb BKIIOYACT BBINIOJHEHUE MPAKTUYCCKUX pPaboOT, KOHTPOJb

nocernieHus Jekiuid. CTyIeHT MOXKET MOJyYUTh TOJIOKUTEIBHYIO OLICHKY Ha 9K3aMCHE

€CJIM YCIIEUTHO BBITIOJTHUT BCE MTPAKTUICCKHUE PAOOTEHI.

11.8. MeToauueckue yKkazaHus JJisi 00yJaroIuXcs MO MPOXOXKICHHIO IPOMEKYTOUHOMN
aTTeCTalluu.

[IpomexxyTounass  arrecrtanss  OOydYarONIMXCS — NPEJyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHs MO muciuruimHe. OHa BKIIIOYAET B
ce0s:

— 3a4eT — 3TO (opMa OICHKH 3HAHUH, MOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCITUTUTMHEI B TIEJIOM WJIM TIPOMEXKYTOUHAs (TI0 OKOHYAHWH CEMECTpa) OIICHKA 3HAHUN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTeHO»
WJIA «HE 3aU4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




