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I. AHHOTAUA
1. Heapb 1 3axa4M AUCHMIIMHBI
Iembro OCBOCHUS JVCLUTLINHBI SBIIACTCSA (dbopMupoBaHue
CUCTEMATU3UPOBAHHBIX 3HAHWI, YMEHUA W HAaBBIKOB B OOJACTH 3JIEMEHTapHOU
MaTE€MaTHKH.

3agauu JUCLUILIVHBIL:

o 0000ImIeHNEe U CcUCTeMaTH3alus 3HaHWM 10 OTAEIbHBIM pa3zjesiaM

IIKOJIBHOTO KypCa;

o 3AKpEIUICHUE YMEHUMN U HABBIKOB PEIICHUS OCHOBHBIX THUIIOB 3a/1a4;
o (bopmMupoBaHHE YMEHHUS OCYIIECTBIIATH MOMCK PEUIEHUS] HECTAaHAAPTHBIX
3a/1a4 ¥ 3a7a4 [MOBBIIIEHHOTO YPOBHS CJIIOKHOCTH.

2. Mecro mucuumiiuebl B crpykrype OOII

JlaHHas TUCLMIUIMHA OTHOCUTCA K paszzeny «MaTtemaTudeckuin» o0s3aTenbHON
yacTtu O0ka 1. JIJi1 yCHemHOro ycBOEHUsl Kypca HEOOXOIUMbI 3HAaHUSI OCHOBHBIX
pa3/IesIoB KOJBbHOW MATEMATUKH, a TAK)KE HABBIKW PELICHUS 3a4a4.

JucuuninuHa HeoOXoAuma JJisl 3aKpeIyIeHHs] OCHOBHBIX CBEICHHM Kypca
IIKOJIbHOM MaTe€MaTWKU U HeoOXoauma ISl JajJbHEWIIEro U3y4eHHs HUCUUILINH
«MaremaTruecKkoro» pazaena.

3. O0beM JUCHMILIMHBI: 2 3a4eTHBIX CIWHHIIBI, 72 aKaJeMHUYECKHX dYaca, B
TOM YHMCJIe:

KOHTAKTHAA ayJAUTOPHAas padora: npakruueckrie 3ausaTus 30 4acos;

KOHTAKTHAsl BHEAYJMTOPHAsi padoTa: KOHTPOJb CaMOCTOATENbHOM padboThl 0
4acoB, B TOM yucJe Kypcosas padota 0 yacos;

caMocTosiTe/IbHAasE padora: 42 yaca, B TOM YHCie KOHTPOJIb () 4acoB.



4. IlnanupyemMsble pe3y/bTaTbl 00y4eHHS O JUCHUILVIMHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM 0CBOCHUN Oﬁpa3OBaTeJILHOI7[ MporpaMmmasl

[Inanupyemble pe3ysIbTaTbl OCBOCHUS
00pa3oBaTeNbHOM POrpaMMBI
(bopmupyemMbIe KOMITETECHITHN)

[Inanupyemble pe3yabTaTbl 00yUEHUS 110 AUCLUILUIMHE

Ykaszvieaemes ko0 u naumenosanue
KomnemeHyuu

TIpusoosimes unouxkamopvl 00CMudICeHUs.
KOMNemeHyuu 8 COOmeemcmsuu ¢ y4eOHbIM Ni1aHOM

OIIK-1 CriocoGen mpuMeHSTh
(GyHIaMeHTaJIbHbIE 3HAHUSI, [1OJyYEHHbIE
B 00J1aCTH MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HayK, M UCIOJIb30BATh X
B IPO(eCCHOHATILHOMN IEATEIILHOCTH

OIIK-1.1 3HaeT OCHOBHEBIE MOJIOKEHUS U KOHIIEIIIINN
MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK

OIIK-1.2 Pemaer THIOBBIE MaTeMaTUYECKHE U
€CTECTBEHHOHAYYHbIC 33/1a41
OIIK-1.3 PaGoTaer co
MaTEMaTUYECKUMU  MOJEIIMU
poeCCUOHAIBHBIX 3a]1a4

CTaHAAPTHBIMU
IIpU  pELICHUU

5. ®opma NPOMeKYTOUHOI ATTECTAIMYU M CEMECTP MPOXO0KIEHUS

3auer, 1 cemectp

6. SI3bIK MpenogaBaHUs PYCCKUil.

I1. Conep:xanne QUCHMILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiam) ¢

YKazaHuEM OTBCIACHHOI'0 Ha HHX KOJUYECTBA aKAAEMHUYCCKHUX YaCcOB M BUI0B

YUeOHBbIX 3aHATUH

VYyeOHas nporpamma — Bceero KonTakTHas pabora (dac. CamocTosr
HaMEHOBaHME pa3/iesioB U | (dac.) Jlexuuu o w eJIbHas
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MPaKT IpaKkT | 2 :
o~
UYeCcK MHeCK | 4.
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TOBKa TOBKA
Pemrenne  panumoHaIbHBIX 4 0 0 2 0 0 2
HEPaBEHCTB.
Hppanmonanbusie 8 0 0 4 0 0 4
ypaBHEHMs U HEPaBEHCTBA.
[TokazaTenbHble ypaBHEHHUS 8 0 0 4 0 0 4
Y HEpaBEeHCTBA.




Jlorapudmuueckue 7 0 0 4 0 0 3
YpaBHEHHUS U HEPABEHCTBA.

[IpeobOpazoBanust rpapuko | 10 0 0 4 0 0 6
byHKIHA. I'paduueckuii

METO/I.

Tpuronomerpuyeckue 6 0 0 2 0 0 4
ypaBHEHUS U HEPABCHCTBA.

OO6parnbie 5 0 0 2 0 0 3
TPUTOHOMETPHUYECKUE

byHKIHH.

Meton MaTeMaTUYECKOI 6 0 0 2 0 0 4
WHIYKIIUH.

KomOunatopuka u OUHOM 6 0 0 2 0 0 4
HeroToHa.

[IpousBognas U ee 6 0 0 2 0 0 4
MIPUMCHCHHE.

[IpumeneHnue KoopJauHAT U 6 0 0 2 0 0 4
BEKTOPOB K PEIICHHUIO 3a/1a4.

UTOI'O 72 0 0 30 0 0 42

III. O0pa3oBaTe/ibHbIE TEXHOJIOT UM

VYueOHast mporpamma —
HAaMECHOBAHHE PA3JIEIIOB
TEeM (8 cmpocom
COOMBEMCmauU ¢ pazoeiom
11 PI1]])

Bun 3anarus

O6p830BaTeJIbHBIC TCXHOJIOI'MHN

Pemenue
HEPABEHCTB.

palMOHAIBHBIX

[IpakTrueckue 3aHATUS

Pemenue 3anau

HppaumnoHanbHble ypaBHEHUS
Y HEPaBEHCTBA.

[IpakTrueckue 3aHATUS

Pentenue 3amau

[TokazaTenbHble ypaBHEHUS U
HEPABEHCTBA.

[IpakTrueckue 3aHATHS

Pentenue 3amau

Jlorapudmuueckue IIpakTnueckue 3anatus | Pemenne 3amau
YpaBHEHUS] U HEPABEHCTBA.

[IpeobOpazoBanus rpaduxoB | [Ipaktuueckue 3anarust | Pemenue 3amau
GbyHKIHi. I'padpuueckuit

METOJI.

Tpuronomerpuyeckue ITpakTnueckue 3ansatust | Pemenne 3anau
YpaBHEHHUSI U HEPABEHCTBA.

ObpaTHble IIpakTnueckue 3anatus | Pemenue 3amau
TPUTOHOMETPUYECKHE

GyHKIUH.

Meron Marematuueckon | [Ipaktrueckue 3aHATHSA Pemenue 3anau
WH]TYKITAH.

KomOunatopuka wu OunHoMm | [lpaktuueckue 3anstus | Perenue 3amau
HeroToHa.

IIponsBonHas U ee | IIpaktnueckue 3anarua | Pemenue 3agau
IPUMEHEHHUE.

[IpumeHeHne KOOpIMHAT H
BEKTOPOB K PEIIEHHIO 3a/1a4.

HpaKTI/IquKI/IC 3aHATUA

Pemenne 3anau




IV. OueHouynbie  Marepuajdbl A  NPOBEACHUA  TeKywled H
MPOMEKYTOUYHOM aTTeCTAUN
OIIK-1 Cnocoben npumMeHsTh (hyHIaMEHTAIbHBIC 3HAHUS, MTOJyYeHHbIE B 00JIaCTH
MaTeMaTUYeCKuX U (WJIM) €eCTECTBEHHbIX HAyK, W HCIOJb30BaTh UX B
npodecCUOHaNbHOM eI TeIbHOCTH
OIIK-1.1 3HaeT OCHOBHBIC TMOJOXEHUS W KOHILEMNIMU MATEeMATUYECKUX U
€CTECTBEHHBIX HAYK
OIIK-1.2 Pemaet THNoBbIE MATEMAaTHYECKHE U €CTECTBEHHOHAYYHBIE 3a/1a4
OIIK-1.3 Pabotaer co CTaHAAPTHBIMU MAaTEMaTUYECKUMHU MOJEISMU IpHU
perieHun npodeccuoHaIbHBIX 3a/1a4

Jns Tekyue arrectaiuu (B mucbMeHHOU hopme):

1. C nomompio  npousBoaHol | IIpoBeneno monmHoe wuccinenoBaHue (QYHKUUMM U

uccienoBarh GYHKIHIO U MOCTPOUTH €€ | MPAaBUIILHO MOCTPOEH rpaduk — 6 OasioB.

rpaguk: HccnenoBanue npoBeleHO — MOJHOCTBIO, Ipaduk
() X OTCYTCTBYET — 3 Gasuia.
yx) = P
I+x I'padux mocrpoen ¢ ommbdkamu — 2 Gasia.
P(x) = I'padux orcyrcTByeT mim nocTpoeH HeBepHo — 0
3
1+x°
4 OaJIoB.
Yy (x ) =X+ T
X
x+2
y(x) = :
x* =9
2. JlokaszaTb, 4TO Nmeercs moiHOE BEpHOE M APryMEHTHUPOBAHHOE

24224324 +nd= n(n+1)(2n+1) _ petenue —4 Ganna.

6 [IpuBOMMTCA pElICHUE C IPYOBIMM OIIMOKaMH — 2
3. Pemth HepaBEeHCTBO G,
2
x* —7|x|+10 <0 Pelenye OTCyTCTBYET UM OHO HeBepHOE — () GalIoB.

x2—6x+9

4. PelunTh HEPABEHCTBO

\/3x2 +5x+7—\/3x2 +5x+2>1




V. Y4eOHO-MeTONMYecKoe U HH(POPMALMOHHOE o0ecniedeHHe JUCHHUILIHHbI
1) Pexomenyemas urepatypa

a) OcHOBHas TUTEpaTypa:

1. AntonoB B.M. DnemeHTapHas MareMaTtuka Il EPBOKYPCHHUKA
[DnekTpoHHBIN pecypc]: yueoHoe nocodue / B.M. Antonos, @.1. KoneneBuu. —
OnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2022. — 112 ¢. — Pexxum goctyma:
https://e.lanbook.com/book/211151

2. bamgun K.B. Maremaruka: yueOnoe mocobue / K.B. banaun,
B.H. banuisikos, A.B. Pykocyes. - M.: Ouutu-Jlana, 2017. - 543 c. - bubauorp. B
kH. - ISBN 5-238-00980-1; [OnektponHblii pecypc]. - Pexum nocryna

3. Marematuka: B 2 T. Tom 1: yae6noe nocobue / C.I'. Kanbreit, B.B. Jlecun,
A.A. Tlpokodnes. - Mocksa: KYPC, 2017. - 352 c. - (bakanaBpuar). - ISBN 978-
5-906818-10-2. - Pexxum mocryma: http://znanium.com/catalog/product/1017102

4. Marematuka: yueOHoe rnmocooue: B 2 1. Tom 2 / C.I'. Kanbreit , B.B. Jlecun ,
A.A. TlpokodseB. - MockBa: KYPC, 2017. - 368 c. - (Bricuiee oOpa3oBaHue:
bakanaspuar). - ISBN  978-5-905554-23-0. -  Pexum  gocrtyma:
http://znanium.com/catalog/product/1017103

0) JlomoHUTENbHAS JIUTEPaTypa:

1. MaremaTuka B mpuMepax u 3ajadax: yueo. mocodue / O.M. Jlerrsapena, JI.H.
Kyp6enko, I'.A. HukonoBa, H.B. Hukonona, C.H. Hypuesa. — M.: UHOPA-M,
2019. — 372 c¢. — (Bwicmiee o6pazoBanue: bakanaBpuar). - Pexxum nocryna:
http://znanium.com/catalog/product/989802

2. YT1kun B.b. Marematuka u unpopmaruka: yueoHoe nocoodue / B.b. Y1kuH,
K.B. bannun, A.B.PykxocyeB; mon ob6m. pen. B.b. Yrtkuna. - 4-e uzn. - M.:
N3natenscko-Toproeast kopnopamust «lamkoB u K°», 2018. - 468 c.: w1 -
bubnuorp. B kH. - ISBN 978-5-394-01925-8; [OnexTpoHHbIit pecypc]. - Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=573148

3. 3amoxuna H.B. Marematuka u wuHbopmaruka. PemeHue JOTHKO-
MO3HABATEIbHBIX 3anad: ydeOHoe mocooue / H.B. 3agoxuna. - M.: FOHUTHU-
JAHA, 2017. - 128 c.: wi - bubm. B kH. - ISBN 978-5-238-02661-9;
[DNEKTPOHHBIM pecypc]. - Pexum JOCTyIa:
http://biblioclub.ru/index.php?page=book&1d=683480

2) IIporpammHuoe obecrieueHne

KoMnbroTepHslii Ki1ace pakyabTeTa NPUKIJIAIHOM MATEMATHKH U KHOepHeTHKH Ne 40
(170002, TBepckasi 00.1., r.TBepb, CaoBblii mepeyJiok, a1.35)

Adobe Acrobat Reader DC - Russian O€eCIUIaTHO

Apache Tomcat 8.0.27 OecriaTHO
l'ocynapcTBeHHbBI ~ KOHTpakT  Ha  IOCTaBKY
Cadence SPB/OrCAD 16.6 JUIEH3UOHHBIX TPOTrPaMMHBIX MNpoaykToB 103 -

I'K/09 ot 15.06.2009



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5701
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5701
http://biblioclub.ru/index.php?page=book&id=114423
http://znanium.com/catalog/product/1017102
http://znanium.com/catalog/product/1017103
http://znanium.com/catalog/product/989802
http://biblioclub.ru/index.php?page=book&id=573148
http://biblioclub.ru/index.php?page=book&id=683480

GlassFish Server Open Source Edition
411 OecraTHO
Google Chrome OecIIaTHO
Java SE Development Kit 8 Update 45 SecIIaTHO
(64-bit)
JetBrains  PyCharm  Community SeCILIATHO
Edition 4.5.3
JetBrains PyCharm Edu 3.0 OeCIuIaTHO
I\;ﬁ%egjvksy Endpoint Security 10 amit | o epenauy npas TTKS45 ot 16.12.2022
Lazarus 1.4.0 OecriaTHO
Akt mpenocraBienuss npas  MC00000027 ot
Mathcad 15 M010 16.09.2011
Akt npenocraBieHuss mnpaB  Ne Us000311 ot
MATLAB R2012b 25092012
MHuorodyHKIIMOHAIbHBIN
penakrop ONLYOFFICE 6ecriatHoe | GecriaTHO
I10
OC Linux Ubuntu 6ecrinatnoe 110 OecriaTHO
MiKTeX 2.9 OecrIaTHO
MSXML 4.0 SP2 Parser and SDK OecriaTHO
NetBeans IDE 8.0.2 OecriaTHO
NetBeans IDE 8.2 OecIIaTHO
Notepad++ OeCIUIaTHO
Oracle VM VirtualBox 5.0.2 OecruiaTHO
. . norosop Nel3918/M41 or 24.09.2009 ¢ 3AO0
Origin 8.1 Sr2 <<CO(1)TJPIafIH Tpeiin»
Python 3.1 pygame-1.9.1 OecriaTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecriiatHO
WCF RIA Services V1.0 SP2 OecriaTHO
WinDjView 2.1 OecruaTHO
R Studio OecriaTHO
Anaconda3 2019.07 (Python 3.7.3 64-
bit) OecriaTHO

3) CoBpemeHHble MnpodeccHoHaIbHbIE 0a3bl JAHHBIX W HH()OPMAIMOHHBIC

CIIPaBOYHBLIC CUCTCMBbI

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcureTrckas 0udauoTeKka onyaiin» https://biblioclub.ru/;

3. 9BC «JIlaub» http://e.lanbook.com.

4) Ilepeuenb pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTn «lH-

TCPHET», HGO6XOI[I/IMBIX JJI1 OCBOCHIKS JUCLTUTIIIMHBI


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/

1) Jomammnss ctpanuna Yepnosoi H.M.
http://www.nsu.ru/mmf/tvims/chernova
2) YepnoBa H.U. Teopus BepostHOCcTel: YueOHoe mnocoOue/Cubl’YTU. -

HoBocubupck, 2009.—128 C.
http://www.nsu.ru/mmf/tvims/chernova/sibguti/tv-sibguti.pdf

3) YepHonBa H.1. Maremaruueckas CTaTUCTHUKA: VYyebHoe
nocobue/Cubl'YTH.- HoBocubupck, 2009.— 90 C.

http://www.nsu.ru/mmf/tvims/chernova/sibguti/ms-sibguti.pdf

VI. Meroauyeckue MaTepHAJIbl [JIs1 O0y4alOIMXCA IO OCBOEHMIO
AUCHUILINHbBI

Baxnoit cocrapisitomeid gannoro pasaena PIII siBastoTcss TpeOoBaHUS K
PEUTHHT-KOHTPOJIIO C yKa3aHWEM 0ajuioB, paclpeleeHHbIX MEXIY MOAYISIMH H
BUJIaMH pabOThI 00Yy4arOIIUXCS.

MaxkcumanbHas cymMMa 0aJIoB (o) y4eOHOM JUCILIUILIMHE,
3aKaHUYMBAIOIICHUCS 3ayeToM, Mo uToraMm cemectpa cocrtasiser 100 6amwioB (50
0ayuioB - 1-it Mmonyns u 50 6amioB - 2-i MOAYJIb).

Crynenry, Habpapmiemy 40 6aioB U BBIIIIE IO UTOraM pabOTHI B CEMECTpE,
B DK3aMEHAIIMOHHOM BEJOMOCTH W 3a4eTHOM KHIDKKE BBICTABIIICTCS OIICHKA
«3auteHo». CTyaeHT, HaOpaBiui 10 39 6aJIJI0B BKIIOUNUTEIIBHO, CAAET 3a4eT.

Pacnpenenenne 0anaoB Mo MOIYNISM yCTaHABIMBACTCS IperoaaBaTelieM U

MOXET KOPPEKTUPOBATHCHL.

IIpuMepHbIe 3a1a4M I 3a4eTa:

1. M3006pa3uth B KOOPAMHATHOM TUIOCKOCTH 3aJaHHBIC COOTHOIIEHUS
MEXKy TIEPEMEHHBIMHA X U ) :

o x+x=y+|y,
° | y| = |sin x|/

2. Tloctpoutsb rpaduku QyHKITHI:
° y=—x2+4|x|—5,

1+x
o y:—’


http://www.nsu.ru/mmf/tvims/chernova
http://www.nsu.ru/mmf/tvims/chernova/sibguti/
http://www.nsu.ru/mmf/tvims/chernova/sibguti/

3. Pemnth ypaBHEHUE Vr+2dx—1+4x-2Jx—1 =x-1

4. Pemith ypaBHEHUE \/20 LA \/20 —*_J6

X X

x? —7|x|+10
— <

5. PemMth HEPaBEHCTBO —
x"—6x+9

6. PewnTs HEPaBEHCTBO V3x” +5x+7 —3x” +5x+2 > 1

2
7. Pemuth HepaBeHCTBO 2 —5‘ <3

8. HaiiTu mpoMeKyTKH MOHOTOHHOCTU (DYHKITUU:
a. y(x)=e*—e,
b. y(x)=xe™,
C. y(x)=x+In(1-2x),

d. yx=—

1+x
9. C nomomuisto MPOU3BOAHON UCCIEA0BATh PYHKIIUIO U MOCTPOUTH €€

rpaduk:
* Y=

2

X
1+ x?

2

4
* y(x)=x+—,
X

¢ YW=5—5

10. Yucno 18 pa3duTh Ha Takue JBa CJIaraéMbIX, 4YTOOBI CymMMa HX
KBaJpaToB Obljla HAUMEHBLIEH.

11 .HOKaBaTB, YTO BCJAKOC HCYCTHOC YHCIIO MOXHO IIPCACTAaBUTbL B BHIC
Pa3HOCTH KBAApPAaTOB ABYX LCIIbIX YHUCCII.
n(n+1)  n(n+1)(n+2)

12.Jloka3aTh, 4TO 1+3+6+...+ 5 <

n(n+1)  n(n+1)(n+2)
< .
14.HaiiTi mpOMEXyTKA MOHOTOHHOCTH (hYHKIIUHU:

X

a. y(x)=e* —e,

13.loka3aTh, 4TO 1+3+6+...+

15. PeINTD HEPABEHCTBO /3x° +5x+7 —+/3x> +5x+2 > 1

MakcumanbHOE KOJMYECTBO OajuioB, KOTOPOE MOXKET OBbITh IOJYyYeHO B

pe3yNbTaTe OCBOSHUS JUCIUILIINHBI, cocTaBisieT 100 6amios.



[TpoBoauTcs 4 KOHTPOJBHBIX MEPONPUATHUS, paclpeneieHne OaaioB MEexXIy

KOTOpPBIMU  cocTaBisgeT 25/25/25/25. KoHTponbHble pabOTHI

MUCbMEHHOH (hopMme.

VII. MaTepuajibHO-TeXHH4YECKOe 0O0ecreYeHne

Jns aynuTopHOM paboThI

IMPOBOJATCA B

VYuebnas ayauropus Ne 310
(170002, Tsepckas o0,
CanoBblit mepeysioxk, 1.35)

r.Teeps,

HaGop yueOHo# Mebenu, MenoBasi JocKa.

JI1st caMocTOATENbHON pabOThI

Ilomenienune I
CaMOCTOATEILHON paboThl
oOyuaromuxcsi:

KommnsrorepHslii KJ1acc
¢bakynbTera MPUKJIaHON

MaTeMaTUKu U KuOepHeTuku Ne

46

(170002, TBepckas 001.,
r.Teepp, CanoBblii NEpPeEynoK,
1.35)

KommneroTep,
9KpaH,
MIPOEKTOP,
KOHJTUIIUOHED.

VIII. CBenenust 00 00HOBJIeHNH pado4eil MPporpaMMbl TUCHUILIAHBI

Ner.m. | OOHOBNEHHBIH pazaen paboyeit | OnucaHue BHECEHHBIX PexBU3UTH TOKyMEHTA,
IPOTpaMMbl JUCIUIUIUHBI U3MEHEHUH YTBEPAUBIIETO
U3MEHEeHHS

1. V. YueOGHO-MeTOINYECKOE u | Baecensl m3menenmst B | Ot 24.08.2023 rona,
nH(}OPMaLIMOHHOE MIPOTpaMMHOE npotokos Ne | ydeHoro
obecrieyeHrne,  HeobxoauMmoe | obecrieueHue coBeTa (pakyibTeTa
IUTSL TIPOBEIEHUSI TPAKTHKH
2) IlporpamMMHOe o0ecrieyeHue

2.

3.




