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l. OPITAHU3AIIMOHHO-METOJUYECKHWM PA3JIEJ

HCJIL H3y4YCHUd IUCHMIIJIMHBI: er'IY6J'IeHI/Ie U pacliup€HHUEC MaATEMATHUYCCKUX 3HaHHI>i,

MIO3BOJISIIOIIMX [T0KA3aTh 00Y4arolUMCs YHUBEPCAJIbHBIN XapaKTep OCHOBHBIX IMOHATHI MaTEeMAaTUKH AJIs
IIOJIy4EHUSI KOMIIJIEKCHOTO MPEJCTABICHUS O IOAX0JaX K CO3/IaHUI0 MAaTEMaTHYECKUX MOJEIEH CUCTEM U

O6’beKTOB, HCIIOJB30BaHUA aHAJIMTHYCCKHUX MECTOJ0B B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH

33[[3‘11/[ U3YyYCHUA TUCHUIIJINHBI:

OBJIaICHUEC YCTKUM, ACHBIM IIOHMMAaHHNECM OCHOBHBIX 00BEKTOB M IOHATHI MaTC€MaTHKU,
(bOpMI/IpOBaHI/Ie BBICOKOI'O YpPOBH:A MaTeMaTU4eCKOM KYJIBbTYPbI, JOCTATOYHOI'O I IMOHHMAHUA H
YCBOCHU MOCICAYIONIUX KYPCOB;

Pa3BUTHUEC TOYHOCTHU U 00CTOATENLHOCTH APryMCHTAallU B MAaTEMATHUYCCKUX PACCYKACHUAX

° q)OpMI/IpOBaHI/Ie YMCHHSA COACPKATCIIbHO MHTCPIIPETUPOBATH MMOJIYUCHHBIC PE3YJILTATHI,

®  PACKPBLITUEC MHPOBO33PCHUYCCKOI0 3HAUCHHA MAaTCMATHUKH, yFHy6JICHI/Ie MMpeACTaBJICHHUA O POJIU U MECTC

MaTeMaTHKH B U3YYEHHUU OKPYKaIOIEro MHUpa;

e JIOAIOTOBKA

00BEKTOB.

K BEJCHUIO HCCIEA0BATCIbCKOM JESITEILHOCTH B
MATEMAaTHYCCKUEC MCTOAbI, CO3JAaHUIO W HCIIOJB30BAHHIO MAaTCMATHYCCKHX MozAeaeH IIpoLECCOB U

Mecto nucuuniauabl B cTpykrype OINOIL:
peanusyeTcs B pamkax oosi3atenbHoM yactu broka 1. Juctnummunst (Moaynu) b1.0.04.05

HJIaHI/IpyeMbIe Pe3yJdbTaThbl oﬁyqe}mﬂ Mo JMCHUIIVIMHE, COOTHECCHHbLIC ¢ MHIUKATOpaMu

JMOCTHKeHUS KOMIIeTeHIUH

o0nacTax,

Kon xomnereniuu | UHAMKAaTOpHI KOMIETEHIMH [Tnanupyemble pe3yabTaTbl 00y4eHUs
110 TUCHUIUINHE

OIIK-5 3HAaTh: 3Haer:
-IPOU3BO/ICTBEHHO- -IPOU3BOICTBEHHO-DKOHOMHUYECKHE
DKOHOMUYECKHUE MOKa3aTesM | MOKa3zaTeNu  MpeanpusTHil  cdepsl
npeanpusIThii chepsl cepBuca; CEepBHCa;
-[10Ka3aTen 9KOHOMHUYECKOH | -TTOKa3aTenn 9KOHOMHYECKOM
3¢ (HEeKTUBHOCTH opranuzanuii | 3pPeKTUBHOCTH OpraHu3almii cgepbl
cdepsl cepBuCa; CEPBHCA;
YMers: VYwmeer:
-OIIPENIETIATD, aHaJIM3UPOBAaTh, | -ONPEIEIIATH, aHaJIM3UPOBATh,
OLICHUBATh IPOU3BOJCTBEHHO- | OLIEHUBATH IIPOU3BOJICTBEHHO-
DKOHOMUYECKHUE MIOKA3aTeNNH | SJKOHOMUYECKHE MIOKa3aTeNu
NPENNpPUATHI CepBUCHOU chepbl; | IpeanpusTuii  cepBUCHOUW  cdepsl,
-BBITIOJIHATD 9KOHOMUYECKHUE | UCIIOJIB3YSI MATEMATUYECKUE METOBL;
pacueTsl, IMOHUMaThb  IPOLECC | - BHITOJHATH SKOHOMUYECKUE PACUETHI
[IEHOOOPa30BaHUs B cdepe | cpeacTBaMH MaTeMaTUKH, MOHHUMATh
CepBuCa; mporiecc IeHooOpa3oBaHusl B cdepe
-IPUHUMATh SKOHOMUYECKU CEPBHCA;
000CHOBaHHbIE - IPUHUMATh SKOHOMHYECKU
YIPaBIECHUYECKHUE PEILICHNUS; 000CHOBaHHbIE yIpaBIEHYECKHE

pelieHus;

HCIIOJIB3YIOMUX




Bnaners:

-HaBBIKAMH COIIOCTaBIICHUS
OKOHOMHYECKUX IIOKa3zaTelell u
000CHOBaHHOTO BbIOOpa HamboJee
3¢ PexTUBHOTO peleHus
-HaBBIKaMU 00eCTICUCHHUS

Bnaneer:
-HaBbIKaMH COIIOCTABJICHUA
SKOHOMHUYECKUX MoKas3arejen U

000CHOBaHHOTO BbIOOpa Hamboiee
3¢ (PEKTUBHOTO pEIICHHS, MPUMEHSSI
MaTEeMaTHYECKHE TTOIXOIbI;

IKOHOMHUYECKOM -HaBbIKaMH 00ECTICUCHHSI
3¢ (HEKTUBHOCTH CEPBUCHOTO IKOHOMHYECKOH I PekTHBHOCTH
TPEIPUSTHSL. CEPBUCHOTO TPEATIPHUSITHSI.

IKC-3 3HaTh: 3Haer:
-OCHOBHBIC XO3SIICTBEHHO- | OCHOBHBIC XO03SICTBEHHO-
YKOHOMUYECKHUE MOKA3aTeNH, | SKOHOMHYECKHE MOKa3aTeJH,
TPUHITUITBL 1IEHOO00Pa30BaHUsl, | IPHHIIUIIBI 1IeHOo00pa30BaHus,
CTPYKTYpY 3aTpar JIesATeIBHOCTH | CTPYKTYpPy  3aTparT  JeATeIbHOCTH
TPEIIPUSATHHA cdepsl | mpennpuaTuii cepsl roCTENPUUMCTBA
TOCTEIPUIMCTBA ¥ | 1 OOIIECCTBEHHOTO TUTAHHS,

O6H.I€CTB€HHOFO IIMTaHUA,

YMerTs:

-OCYLIECTBIISITH COOp U aHalu3
JTaHHBIX O 3aTpaTax OpraHu3anuil
chepst rOCTEPUUMCTBA u
OOLIECTBEHHOTO  MUTAHHS, UX
CTPYKTYPHBIX MOJIPa3ACICHUN;
-OpraHu30BaTh OLICHKY
AIKOHOMHYECKOW 3 (HEeKTHBHOCTH
JEeSITEIbHOCTH OpraHu3aIuii
chepsnl rOCTEPUUMCTBA u
OOIIECTBEHHOTO  IMUTAaHUA, HX

Ywmeer:
-OCYHIECTBISITH  cOOp W aHauu3
JaHHBIX O 3aTparax OpraHu3aui

chepsor rOCTePUUMCTBA u
00IIECTBEHHOTO MUTaHHUS, ux
CTPYKTYPHBIX MOApa3/IeJICHHH,
UCIIOJIB3YSl MATEMAaTUYECKUE METOIBL;

-OpraHu30BaTh OIICHKY
AKOHOMHUYECKOU s dexTuBHOCTH

NESITeTbHOCTH  OpraHu3aluil  cdepsl
TOCTETIPUMMCTBA M OOLIECTBEHHOI'O

yIpaBJIEHYECKUX  peIIeHU  Ha
0a3ze OOBEKTUBHBIX pE3YJIbTATOB

aHaJIn3a JESATEIIBHOCTH
OpraHu3anuin cdepbl
rOCTENPUUMCTBA u

OOIIIECTBEHHOTO  IMTAHMSA,  HX
CTPYKTYPHBIX TIOJIpa3AeieHUH.

CTPYKTYPHBIX MOJIpa3AeICHUN; MMUTAHUS, 1704 CTPYKTYPHBIX
MoApa3IeJICHUI Ha OCHOBE
MaTeMaTUYeCKNX MOJICIIEH;

Bnanets: Bnaneer:

-HaBBIKAMU BBIPAOOTKH | -HABBIKAMHU BBIPAOOTKH

yIpaBJIeHYECKUX pelleHnd Ha 0aze
OOBEKTHBHBIX pE3yJIbTAaTOB aHaJIN3a
JeSITEebHOCTH  OpraHu3aluil  cdepsl
rOCTENPUUMCTBA U  OOLIECTBEHHOI'O

MUTaHU, ux CTPYKTYPHBIX
MOAPA3ACICHNNA,  IOJyYEHHBIX  C
MIOMOUIBIO MaTEMAaTUYECKOTO
anmapara.

C YKa3aHMEM KoJIn41eCTBA YaC0B, BHIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxca

Il. COAEP’ KAHUE U OB BbEM JUCHHUIIJIMHbI

¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust




Ne
n/n

HaumenoBanue
pa3aesioB U TeM

Bcero

AyJIUTOpPHBbIE 3AHATHS

JIK 113 JIb

Cawm. pab.

1 cemecTp

Pa3zgen 1. DneMmeHTHI
JUHEHHON anrebpa u
aHAJUTUYECKOM
T€OMETPUH

50

12 12

26

Tema 1. Marpuis! u
OIpeIeNIUTENN

25

13

Tema 2. Cucrtemsl
ypaBHEHUH

25

13

Pasnea 2. [Ipenenst

46

26

Tewma 3. IIpenen
MOCJIEI0BATEILHOCTH

21

13

Tema 4. [lpenen
(GyHKIMH (B TOUKE U
Ha OCCKOHEYHOCTH)

25

13

Pazpgen 3.
JuddepennmpoBanue
GbyHKIIUU OJTHOU
TIEPEMEHHOMN

54,7

12 12

30,7

Tewma 5. IIpouszBoaHas
byHKIHS

25

13

Tema 6. [Ipunoxenus
MIPOU3BOJHOMN

29,7

17,7

Pazpgen 4.
WNHTterpupoBanue
GyHKIIUU OJTHOU
MIEPEMEHHOMN

92

20 20

52

Tema 7.
[TepBooOpa3Has

byHKIIMN

25

13

Tewma 8.
Heonpenenennsiii
HHTETpaI

25

13

10

Tema 9.
OrnpeneneHHbIN
WHTETpal

25

13

11

Tema 10.
[Ipunoxenus
OIIPEIETICHHOT O
WHTErpaja

17

13

KoHnTponb

DK3aMeH

0,3

Hmoeo 3a 2 cemecmp

252

134,7

B T. Y. [IPAKTUYCCKasa
IIOATOTOBKaA

NTOTI'O:

252




OuHo-3a0uHasi popma 00yueHHust (He peaar3yercs)
3aouHas popma oOyueHus (He peaau3yercs)
I1l. OMEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYIIEN U
HNPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIUXCH 11O TUCHUIIJIMHE
Tekyrmias aTTecTarus IpoBOAUTCS B (hOPME KOHTPOIHHBIX padoT.

Tunosble BapHaHTbI KOHTPOJbHBIX paﬁoT

Koumponovnas paboma Ne 1

1.Haiitu obmacte ompenenenus ¢yHkumm ¢y - . MccrmemoBats ¢yHKnMio Ha
x=|x

YETHOCTD.

2.Boeraucnuth npepensr: lim 12085 [im _ 3x‘ -2 ;

2
X VxB+3x+4

x—2
L
3.UccnenoBats pynknuio f(X) = 44 Ha HENpepbHIBHOCTh M MOCTPOUTH CXEMATUYCCKHIA

rpaduk.

x 1
lim (“8) - lim 10+5 .

Konumpononas pavooma Ne 2

1.Peruts HepaBeHcTBO: 2° 3 (1.
P

2.Hcnonw3ys onpenencHue NpOU3BOIHON, HAUTH MPOU3BOAHYIO GyHKIHU f(X)=+/X* +1.

3.IIpommddepentmpoats GyHKIHH: f(x) =cos*(x* +Inx); f(x)=(x)"; {X =arctgt
y = tarctgt

4.HaiiT npon3BOJHBIE IEPBOIO U BTOPOTO MOPAJIKA OT PYHKIHHU f (x) = sin

X
VX+1.

Konumpononas paooma Ne 3

X
x?2 -9

1. IIpoBecTu noaHOE UCCIEN0BaHUE (PYHKLINU f (x) = U TIOCTPOUTH €€ rpaduk.

5



2. Haift naubosnblliee ¥ HaWMEHbIIIEEe 3HAUYCHUS (PYHKITUU f(x) = L oy ioxd4ax? HA
4

orpeske [-1; 3].
3. BBIYKCIUTE UHTETPAJIBI: Ix3 In xdx ; I 3X+2 s J.sin XCos2xdx .

VX2 +3x+4

Koumpononas pavooma Ne 4

= carcsinx | > dx
1 .BBIYHCIIUTE ONPEAEIEHHbBIE HHTETPAIBL: [ x| ,
o VI+X 3 /5H4x— X2

. 7Inx

2.BbIYuCInTh HECOOCTBEHHBIN MHTETPAIL: '[—
X

1

3.Haiitn mromans ¢GuUrypel, OrpaHHYCHHONH OCBIO aOCIUCC W JMHHSAMH Yy =(X—4)° U
y =16 —x°.

HpOMC}KYTO‘IHaSI aTTcCcTanusa 06yqa101u14xc;1 OCYHICCTBIIACTCA B q)opMe OK3aMCHa C
HCIIOJIB30BAHUCM IICPCUYHA BOIIPOCOB K 9K3aMCHY.

Bonpocsl k 3auery
(1 cemecTp, ouHas popMa 00y4eHUs1)

1. Ompenenurenu 2-ro, 3-r0 U n-To OpsAKOB. CBOICTBA OMpEETUTEINCH.

Munop u anreOpanueckoe A0NoJHEHHE. MeToIbl BBIYMCIECHUS ONPEAEIUTENs N-To

MOpAAKA.

Marpunsl. CnenuansHbie BUIbI MaTpull. Onepanuu HaJ MaTpULIAMU U UX CBOKCTBA.

TpancnonupoBanue matpuil. OOpaTHas MaTpUIla U €€ HaXO0XKJICHHUE.

Panr matpuiisl. CiocoObl €ro HaXO0KIAEHUSI.

Cucremsl nuHENHBIX ypaBHeHUN. OcHOBHBIE OHATHSA. MeTon Kpamepa.

CucreMpl TMHENHBIX YpaBHEHUN. MeTo1 MAaTPUYHOTO UCUUCIIEHUS.

Cucremsbl TMHENHBIX ypaBHeHUN. OcHOBHBIE OHATHUSA. MeTton ['aycca.

. OIHOpOAHBIE CUCTEMBI JIMHEHHBIX YpaBHeHUH. Teopema Kponekepa-Kamnemnu.

10 JIuneitnple  mpoctpaHcTBa.  JIMHENHHO-3aBUCHMBIE M JINHEWHO-HE3aBUCUMBIE
DJIEMEHTBI.

11. HempepbiBHOCTh (YyHKIIMM B TOYKE M Ha MpOMeEyTKe. HermpepbIBHOCTH CyMMBI,

MIPOU3BEEHUS U YaCTHOT0. OTHOCTOPOHHSSI HENIPEPBIBHOCTD.

12.Knaccuduxaius To4eK pa3phiBa.

13.Haubonbliee 1 HauMeHbIIee 3HaUeHUsT QYHKIIUU Ha OTPE3KeE.

14. InddepenumpoBaHe CyMMBbl, IPOU3BEACHHUS U YaCTHOTO.

15. lnddepenumpoBaHne KOMIO3ULUMN (HYHKIIHM.

16.ITpousBoanbIe U Au(depeHanbl BHICIINX MOPSAKOB.

17.TTocTosHCTBO, BO3pacTaHue U yObIBaHHE (PYHKIIMU Ha MpomexyTke. Heobxoaumoe

6
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yCIOBUE JKCTpeMyMa (GYHKIUMM B TOuyke. JlOCTaTouHoe ycClOBHE 3KCTpeMyMma
(GYHKIIUU B TOUKE.

18.Haunbonpiiee u HanMmeHblllee 3Ha4YeHUs (YHKIIMU Ha OTpe3ke. Touyku reperuoa,
ACUMIITOTBHI.

19.UccnenoBanue GyHKIUN U TOCTPOCHHUE TPaPUKOB PYHKIIHA.

20.IlepBooOpaznast ¢yukiuu. IlpaBuna BbIYMCICHUS TIepBOOOpa3HbIX. Tabiuia
epBOOOPa3HbIX.

21. TabGnuia OCHOBHBIX HHTErpanoB. HemocpencTBeHHOE MHTETPUPOBAHHUE.

22.MnTerpupoBaHue 1o 4acTsIM U 3aMEHOM IEPEMEHHOM.

23 . MlaTerpupoBaHue pallioOHAIbHBIX (QYHKITHI.

24 VnTerpupoBaHue UppaioHaIbHBIX U TPAHCLIIEHACHTHBIX (DYHKIIUM.

25.0npenenéunsiii unterpain. @opmyna Herotona — Jleionua.

26.MlHTerpupoBaHKE MO YACTSIM M 3aMEHOU nepeMeHHOoU. OnpenenéHHblil HHTerpan ¢

NIEPEMEHHBIM BEPXHUM IPEAEIIOM.
27 .Bpruncnenue miomaaen miockux Guryp B 1€KapTOBBIX KOOpIAUHATAX.
28.Brruncnenue 00bEMOB TeJ BpaIllCHHUS.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOW JIUISI OCBOEHMS
JUCHUATUIMHBI

4.1. OcHoBHAs JUTEpaTypa
1.boromono, H. B. Maremaruka: yueOnuk i1 By3oB/  H. B. boromoros,

I1. . Camoiinenko. — 5-¢ u3n., mnepepab. u jnorn. — MockBa: MznmarensctBo HOpaidr,
2020. — 401 c. — (Beicmiee o6OpazoBanue). — ISBN 978-5-534-07001-9. — Texker:
SJIEKTPOHHBIA // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/449938 (nara

obpammenus: 01.04.2020).

4.2. JIonoJIHUTEJIbHAS JINTEPATYyPA

1.boromomnos, H. B. Maremaruka. 3agaun ¢ pemienusiMu B 2 4. Yacthb 1: yueOHOe mocobue
s By3oB/ H. B. boromonoB. — 2-e¢ u3n., ucnp. u jgomn. — MockBa: M3narenscTBo
FOpaiit, 2020. — 439 c. — (Bwicuiee oOpazoBanue). — ISBN 978-5-534-07535-9. —
URL: https://urait.ru/bcode/451746

2.boromosios, H. B. Maremaruka. 3agauu ¢ penieHusMu B 2 4. Yacth 2: yueOHOe nmocodue
st By3oB/ H. B. boromonmoB. — 2-e u3n., ucnp. m gom. — Mocksa: M3naTenbcTBo
Opaiit, 2020. — 320 c. — (Briciiee oOpazoBanue). — ISBN 978-5-534-07533-5. —
URL: https://urait.ru/bcode/451748

V. IIEPEYEHb PECYPCOB
UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHON CETU «MHTEPHET»,
HEOBXOJIUMBIX JIA OCBOEHUA JTUCIHUITJINHBI

Ne Ccblika Ha HaunmeHnoBanue pa3padoTku

N . JocTynHocTh
UL HH(popMaNNOHHBIN pecypc B 2JIEKTPOHHOH opMme
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https://urait.ru/bcode/449938
https://urait.ru/bcode/451746
https://urait.ru/bcode/451748

1. Hudoypok: oOpazoBaTenbHBIN
HHTEpHET-TIpoeKT Poccun.
BxurodaeT: KOHCHEKTHI
https://infourok.ru/ YPOKOB, MPE3CHTAIUH, TECTHI, CBOOOIHBII JOCTYII
BUJICOYPOKH U JpyTHe
MaTepHaIbl IO MpeaMeTaM
IIKOJIBHOM MPOTrpamMMmBbl.

http://edu.ru/ Poccuiickoe o6pa3oBaHue:
2. DenepajbHbIi MOPTAJL. CB0OOIHBII JOCTYTI
Brarouaer

CCBUIKM Ha MOPTalbl U CaNTHI
00pa3oBaTeNbHBIX
YUPEKICHUH;
rOCyJapCTBEHHBIE
oOpa3oBaTeNbHbIe CTaHAAPTHI;
HOPMATUBHEIC JIOKYMEHTHI,
Karajor AKCKYpCUi u
00yyaroluX MPOrpaMmM.

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus uepes nrobdoit

YHUBEPCUTETCKUI
KOMIIBIOTED.
DeKTpOHHO-0MOIMOTEeYHAs B nanbHelimem
1. | http:/Awww.biblioclub.ru cucrema (IbC) MpEAOCTABIICTCA
VYHuBepcuTerckas Oubauorexa HEOTrpaHUYEHHBIN
OHJIAlH WHJVBUIYAJIbHBIA JOCTYII

13 1000H TOYKH, B
KOTOPOW UMEETCs TOCTYTI
K cetu MHTEpHET

www.garant.ru o .
2. WNHupopmanonHO-IIpaBoBOI IOpTa CB0OOOHBIN JOCTYTI

Poccuiickuit ”HPOpMaIIMOHHBIH
3. | www.elibrary.ru nopTai B 00J1aCTU HayKH, TeXHOJO0ruH, | CBOOOAHBIN 10CTyI
MEIUIMHBI 1 00pa30BaHus

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOIT'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzaruu y4eOHON TUCHUIUIMHBI MPUMEHSETCS CIEAYIONIee JIMIICH3MOHHOE
1 CBOOOHO paclpoCTpaHsIeMOe MPOrpaMMHOe o0ecTieUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.



http://edu.ru/
http://www.biblioclub.ru/
http://www.garant.ru/
http://www.elibrary.ru/

VIiIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYUYEHMUSI,
HEOBXO/JUMBLIE U1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOT'O
MPOLECCA IO JIUCHUIIVINHE

Y4eOHbIC ~ 3aHATHS ~ MPOBOASATCS B ayAWTOPHSX,  YKOMIUIEKTOBAaHHBIX
CTHCIMATM3UPOBAHHON MeOenbl0, B TOM YHUCJEC CTAllMOHAPHBIMH WM TIEPEHOCHBIMU
TEXHUYCCKUMHU CPEACTBAMU O0YyICHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas padoTa IPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMITbIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO MOJKIIOUCHUS K ceTH « HTepHeT» n obecrieueHueM J10CTyIa
B DJIGKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.



