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1. HEJU OCBOEHUSA JUCLHMILJINHBI

L{ensiMu OCBOCHHS TUCITUIUTHHBI «Bbicmiasgs MaTEeMaTHKa» SBIISIFOTCS:

1. ®opMHupOBaHHE HABBIKOB JIOTUYECKOTO MBIIIJICHUS.

2. ®opMUpPOBaHHE IPAKTHYECKUX HABBIKOB HCIOIB30BAHUS MATEMATHUCCKUX
METOi0B U hopmyIL.

3. O3HaKOMJIEHHE C OCHOBAMH TEOPETHUECKHUX 3HAHUH 110 KJIACCHYECKUM pas/ieiiaM
MaTEMATUKH.

4. TloaroroBka B 00/1aCTH IOCTPOEHUS ¥ UCIIOJIB30BAHUS PA3TUIHBIX
MaTeMaTHYECKUX MOJENIEH.

2. MECTO JUCHUIUIMHEI B CTPYKTVYPE OIIOII BO

VueGHas aucudrunHEa «Beicias MaTemMaTukay otHocuTes K 6aszoBoit yactn OO
IOArOTOBKHM OakanaBpos 1o HanpasieHuo 11.03.02 — «HGOKOMMYHHKAIIMOHHBIE TEXHONOTHH
W CHCTEMBI».

B3auMoCBS3b ¢ IPYTUMU JUCHUILIHHAMEI

JiucumruinHa «Bpicinas MareMaTHKa» — OCHOBBIBAETCS ~ HAa  3HAaHMHM  Kypcd
3JIeMEHTAPHOM 1MaTeMaTHKy. 110yueHHbIe 3HAHUS MOTYT GbiTh HCIONB30BaHbI BO Beex Oe3
HCKJIIOUEHMS [MCUMIIIAHAX BapUATHBHOW YaCTH NPOTPAMMEL, a TaKkkKe B JAMCUMIIIMHAX
0a30BOi1 4acTy NPOIPAMMBI.

YV CBOEGHHE AMCUMIUIMHLL « BBICHIast MaTeMaTHKay) 00Y4arOIIMMHUCS HO3BOJIHT MM:!

- IPEMEHSATH MATEMATHYECKHE METO/Ibl U MHCTPYMEHTAJIbHbIE CPENICTBA JiJIsl HCCIICIOBAHH
00beXTOB MPOdHeCcCHOHATBHON AeITeIbHOCTH;

- CTPOUTH MaTeMaTHUYECKHE MOJENN OOBEKTOB npO(peccnoHaanon JIESITENIbHOCTH

- HCIOJB30BATh MaTeMAaTHYECKHE MHCTPYMEHTAIbHBIC CPejICTBa Ul 00paboTKM, aHaim3a 1
crcTeMaTU3alui HHPOPMAIIMK [0 TEME UCCIIEIOBAHNA.

3. KOMIIETEHIAN OBYYAIOUETOCSI, @OPMUPYEMBIE B
PE3VJIbTATE OCBOEHMS JUCHUIIIMHbI

B pesymbrate OCBOCHWS JUCUMIIMHBL oOyuarommucs JOJKEH obianath
crenyoinumy obmenpodeccuoHanbubiMu Komnerennusavu (OIIK):

CIIOCOOHOCTERIO BIAJIETh OCHOBHBIMM NPUEMAMM METONAMH, CIOCOOAMH M CPENCTBAMU
nosyueHus, xpaHenus, nepepadorku uudopmaumnu (OITK-3);

B pesynbrate OCBOEHHUS JMCLHUIIIMHBI OOYYarOIMUHCH JOJDKEH JIEMOHCTPUPOBATH
ClIeYIONIHe Pe3ynbTaThl 00pa3oBaHMS:

1) 3Harb: OCHOBHI IMHEHHOM areOphl ¥ aHATUTHYECKOH reOMETPUH, MATPHIHOIO
HCYUCIIEeHUs], BEKTOPHOTO MCUMCIeHHs, IHb(epeHIHANBHOTO UCUUCTICHHS PYHKIHH
OJTHOM TIepeMEeHHOM, a TaKkKe (PYHKIMH MHOTHX NEPEMEHHBIX, OCHOBBI HHTCIPAIBHOIO
ucuncrienus GpyHKIpN OJHOM TlepeMeHHOH, QYHKIIMHA MHOTMX MEPEMEHHBIX, OCHOBB!
teopun auddepeHunanpHpX ypasHenui (OIIK-3);

2) YMeTh: NpuMeHsATb TEOPETUUECKHE 3HAHMSA NIPU PELUCHUH MaTEMAaTHYCCKMX 3a/1a4;
NPOBOMTH aHATM3 W 0GPabOTKY dKCMepuMeHTanbHbIX AaHHbIX (OITK-3);

3) BraneTh: OCHOBHBIMM NPUEMaMU PEILICHUS MAaTeMaTUHECKKX 3aa4 (O1IK-3).



4. CTPYKTVPA U COAEPXAHUE JUCIHUIVIMHBI (MOJAYJIA)

O61mast TPYI0EMKOCTh JUCIHILTAHBI COCTAaBISICT 6 3a4€THBIX €IMHHIL, 216 yacos.
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5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

5.1. AKTHBHbIE i HHTEPAKTHBHBbIE (POPMBI 00ydYeHHA

C nempo GOpMUPOBaHMSA ¥ Pa3BUTHA NPO(ECCHOHATBHBLIX HABHIKOB CTYACHTOB B
yueBGHOM MPOIECCE UCTIONB3YIOTCS AKTHBHBIE W HHTEPAKTHBHBIE POPMBI IPOBEICHHUS 3AHSTHIA
B COYETRHHM C BHEAyJIUTOPHOM paGoTod  (KOHTPOJBHBIC — AyJIMTOpHbIE — PAbOTHI,
VHMBUIyalIbHbIE JOMaIHEE paboTsl, OTYETHI 110 Tab0pPaTOPHLIM paboTam):

1. JlekuuonHo-cemmHapckas cucremMa OOy4eHHs (TpaJMIMOHHBIC JIEKIIMOHHbIC H
MPaKTUUECKUE 3aHATHSA);
[MpuMenenne MyIbTUMEINA TEXHOJNOTUH (IIPOBENEHHE IEKIHOHHBIX M MPAKTHUECKIX

]

3aHATUH ¢ TPUMEHCHHEM KOMIIBIOTEPHBIX IIpEe3CHTallMi M JIEMOHCTPANMOHHBIX
POJIMKOB C TIOMOLIBIO TpoeKTOpa ui¥ 3BM);

3. Texmomorus pa3BUTHS KPATUYIESCKOI'O MBIIIICHUS (IIPMBHBAHUE CTYJCHTaM HaBbiKOB
KPUTHYECKOM OLICHKH MTPeAIaracMbIX PEIICHHH );

4. ViHdCPMAanHOHHO-KOMMYHUKAIIHOHHBIEC TEXHOIOTUHM ([IPUMEHEHNEe HHPOPMAIIMOHHBIX
TEXHONOTHH Ui MOHUTOPHHIa TEKYIISH YCIEBAEMOCTH CTYIEHTOB U KOHTPOJIA
3HaHWH ).

O6BeM 3aHATHH, TIPOBOIMMBIX B HHTEPAKTUBHBIX (Jopmax, cocTasiuseT 36 yacos (33 %).

5.2. CamocronTeasHas pabora CTy1eHTeB
CamocrositenbHas  (BHeayautopHas) paboTa  CTYIEHTOB — BKIFOYACT  3aKPEIUICHUC
TEOPETHHYECKOrO MATEPHATa [PH NONTOTOBKE K BBHIIOIHEHMIO KOHTPOJBHBIX 3aaHni,
0(OpMIICHHE OTYETOB 1O JIAOOPATOPHBIM PadOTaM ¥ IMOATOTOBKa K HUX 3alllUTe, COCTaBICHUE
KOHCIIEKTA JIEKLIMH 110 MpeioKeHHbIM Temam. OCHOBA caMOCTOATEILHON paboThI - N3y YCHUE
JMTEPATYPHI 10 PEKOMEHIOBAHHBIM HCTOYHMKAM U KOHCIIEKTY JIEKLHH, PEICHHC BblaHHBIX
3a/1a4, MOArOTORKA W OTYET 110 TUTIOBBIM PACUETaM.

5.3. MyabTuMe uiiHbIe TeXHOJIOIHY 00y 4eHH A

Hexoropsie W3 JeKUMOHHBIX W IPAaKTUYECKHX 3aBRATHH MPOBOMIATCS B BHAC
npe3eHTaluil B MyJIbTHMEUAHBIX ayMTOpUsiX yHHBepcuTeTa. CTyIeHTaM NpeloCTaBIsaeTCs
KOMIIBIOTEPHBIN KYpC JeKIui. KOMIbIOTepHBIE TEXHOIOTHH HCIOIB3YIOTCS JUIsl O(POPMICHHS
THIIOBBIX PACUETOB.

5.4. Jlexinuu NpuIrjameHHbIX CHENHATHCTOB
B pamkax yuebHOTO Kypca «Bbicumiasi mMareMaTHKa» He NpedyCMOTPEHB! BCTpedd ¢
OPECTABUTEISIMH POCCHICKUX U 3apyOEXKHBIX YHUBEPCHTETOB.

5.5. PeliTuHroBas cucreMa o0y4eHus

PelTUHI-KOHTPOIb TIPOBOAMTCS TpH pa3a 3a ceMmectp. OH Ipeanojaraet OICHKY
CYMMapHBIX 0anjioB Mo CIeAYIOMUM COCTABIAIOMUM: OaJUIbl HAa KOHTPOJIBHBIX 3aHATHSIX,
KAQueCTBO BBIMOTHEHUS! THIIOBOTO PACYETA U 332 aKTUBHOE Y4aCTUE HA 3aHATHIX.



6. OLIEHOYHBLIE CPEJJCTBA JJisl TEKYIIEI'O KOHTPOJIsA
YCIEBAEMOCTH, IPOMEXYTOYHONW ATTECTALIUM 11O UTOI'AM
OCBOEHUA JUCHUTIVINMHBI 1 YYHEBHO-METOAUYECKOE
OBECIEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

6.1. OneHouHbie CPEICTBA LI TEKYNIEr0 KOHTPOJIA yCIIeBAEMOCTH
Texymuii KOHTPONb 3HaBMi, cornacHo «llonoxenuro o pPEHTUHIOBOM CHCTEME
KOMILJIEKCHOM OLEHKH 3HaHWil crydaeHToB B Bul'V» B pamMkax wu3y4eHUs IUCLMIIMHBI
«Bpicias MaTeMaTuKa»  [PEANoJaraeT BHINOJIHEHHE KOHTPOJIBHBIX PabOT, THHOBEIX
pacyéToB.
I CEMECTP

KonrpoabHas pabora k peiTHHr-KOHTpoio Nel
Kourponsuas paborta Nel «Jluneitnas anredpa»

Bapuanrt |
(<2 0 1)
1. Haittu f(A), ecom A=LO 1 —2!, flx)=x"-2x" +3x - 4.
1 -2 0)

2. Pemmrs cucteMy JMHEHHBIX ypaBHEHUH MeTonoM I'aycca
x-2y+3z=6
3x-2y-5z=6
2x+3y—-4z=20
3. PemuTts MaTpuYHOE YPaBHEHUE
("7 7377 1o
v.|-9 -6 4 |= 2]
£ | 9 0 ! | _4 93 ) ;
\5 7 -3 °
4. Pemntb CHCTEMY JTMHEHHBIX ypaBHeHUH MeTogom Kpamepa
{x -2y+3z=
13x=2y=5z=2
[2x+3y-4z=8
5. PellTh CHCTEMY JIMHCHHBIX YPaBHEHUH MeTOIOM 0OPaTHON MaTPHILILI
Jx~2y+32=5
3x-2y-5z=10
{2x+3y—4z =15
5. Haiiti cob6cTBeHHbIE 3HAYEHHS ¥ COOCTBEHHBIE BEKTOPHI OIIEpaTopa, 3aaHHOTO
{/3 -2 2\2
MaTPHLICH: i 2 -1 2 i
\2 -2 3)
7. PemmuTh CHCTEMY OJHOPOJHBIX JIMHEHHBIX YpPaBHEHHH
x—2y+3z=0
3x-2y-5z=0

2x+3y—-4z=0



KonTpoasHas padoTa K pelf THHI-KOHTPOII0 Ne2
KonTponbnas padora No2 «BBe/ieHne B MaTeMaTHYECKUH aHAJIA3»

BapuanT 1
3r +2

‘,' -

1. JlaHa 4ncioBas 110C/IeA0BaTeNbHOCTD {X, §, [1€ X, . Tpebyercs:

a) UCCIIeloBaTh {X, } HA MOHOTOHHOCTB;

6) HaiiTu a = lim x_;

n—rx

B) yKa3aTh HaTypansHoe uncio N(€) Takoe, HaYMHast € KOTOPOIO |x, —a| <&.

2. BBIYHCIAHTS MIpe/en YMCIOBOH 0CIe0BATENLHOCTH: -
(n+ D +(n-1)

a) lim - 6) limin 3 - /n n-11;B) llm ———————¥—*»—»
‘ i n =3n B ( : )) >\ 4n* +2n + ))|

3. BeMuMcIuTh npeaesl GYHKIMA:

3__4 2__3_ / —'_
e Rt Al S Ll et

>3 50 ~5x +3x+9 )

arcsin2x . .. €0S3x -—COSX

B) lim
x—0 eSx ._1

4. BplMUCTHTH Npeiennbl GyHKIuM:

x? + Tx* +15x+9 . sin’4x
a) lim 1
S 18 + 20k + 18 Ho(esx_,)
LzOS(/DC / 2) /a(1+3x%)

r) 1im(1 - xz\f

x—=0

B) Ilm—

x-=>1 g — X

Konrpo/ibaas padora K pedTHHI-KOHTPOJII0 Ne3
Konrtposbras pabora Ne3 «/nbdepeHinanbHOe HCUUCIEHHE QYHKINH OHOM NEpeMEHHOHY

Bapuasnr 1
/T:[; N (/ arctg x ’
L. y=4f- . Y(¥)-? y=|cos— . Yi(x)=-?
1 —-1gx \oox)
J‘x =1Intgt
2. 1 . vy, =?
==
Sin- i/
X 2 2 7 N
3. arctg—=In(x"+y°), y(x)=?
})
LOSZ(]“l_\\‘
4. y=e Y, dy-?
1
N e* —1
5. Haiirn ipenen, ucnonb3ys npasmio Jlomurans, lim ———————.
x> Qaretg x° — 7

~ 3
ZX

6. VHccreposath GYHKIUIO y = P Ha YKCTPEMYM

X" #*



I CEMECTP

Kontponsnas padora k pedTHHr-KoHTpOI0 Nel
Kontpomsnas pabora Nel «/ubdepermmansroe ncurnciaenne GyHKINNE HECKOTbKUX
HEePEMEHHBIX)
Bapuanr 1

!
1. Haiitu muddepenman BTOporo nopsaxa ot GyHKIum z = —(—————)

2. HaliTu yacTHBIE IPOU3BOIHBIE NIEPBOTO NCPSAAKA, €CIH X+ Y+ 2z =

3. Bpruucmits npubaMXeHHo In (%/ 1,03 +4/0,98 — 1).
4. VicenenoBaTh Ha dKCTpeMyM QYHKIHIO z = x> +3° —3xy.
5. HaiiTn Hambonbliee ¥ HAMMEHbIIEE 3HAYEHHSN (QYHKUMH z=X"+)y —xp+x+y B

obnactu D: x=0, y=0, x+y=-3.
6. Hamucats ypaBHeHue KacarelNbHON IUIOCKOCTH ¥ HOPMalM K IIOBEPXHOCTH
m
zx arcth B TOUKE M(l;l;z) :
x

KonrposabpHasi padoTa K peiTHHI-KOHTPOJI10 Ne2
KoHnTposibHas padota Ne2 «VHTerpanbHoe ucuncienne GyHKIU 0JHOH EPEMEHHON»
BaDI/IaHT ]

1. Ber4McCiiuTh ONpe/ie/iCHHBIA HHTETD f
Sl+e’

v v} 3 ’
Haiitu miomans Gurypel, OrpaHHUeHHON JIMHUSIMMA ) =X, Y =X, J=2X.
3. Ha#itu nmomans GUrypbl, OTpaHUYCHHON JIMHHEW, 3aJaHHOW B  IOJSPHBLIX
KoopAuHaTax: r =4cos4p.

” ' . )
4. HaliT [UIMHY AyTH TMHMH: Y =+X—x + arcsinvx .

v . Ixza(!—sinz)
5. Hailitu JuiMHY QyTd KpUBOM: 0<t<2z.
\y =a(l—cost)
6. Haiitn oObeM Tena, 0Opa3oBaHHOIO BpallieHHMEeM (UIYphl, OrPAaHMYEHHOH JIMHHASMY

xy=4, y=0, x=1, x=4 Boxpyrocu Ox.

KourpoabHasi padoTa K peHTHHI-KOHTPOTI0 Ne3
Kontponbnast padora No3 «/{uddepennnanbabie ypaBHEHUA»
Bapuanr 1

1. Haiitu oOuwmii UHTErpai nudpdepeHInaIbHOro ypaBRHCHNUS
sin x cos ydx = cos x sin ydy

2. Haiitu obiee pemenue nupdepeHnnaibaoro ypapaenus dy = (2x —1)ctg(y)dx

3. Haiitu JacTHOE pelieHue g depeHINaTBHOIO ypaBHEHUS
(x> +1D)y"+4xy =3; y(0)=0 '
Haiitr o0mmee pemenue aud@epeHIMaIbHOTO ypaBHeﬁzm y'sinx=ylny

5. Haiitn obuiee pelICHHE mapdepenHaIbHOTO yparHCHM:
sin x cos ydx = cos x sin ydy

6. HaliTu yacTHOE peHICHUE U CieNaTh NPOBEPKY; MOSICHATD X0 PEUICHHS.

"L by 4+ Ay = v +10siny, y(O) =y (D) =0



SANARUA i CPC

B nensx 3aKPCIUIEHUS TPAKTHYCCKOI0 Matepraila u yFHy6JI€HI/IH TECOPETHHUCCKUX

3HaHUU

o pazacjiaM HHUCHUIIIAHBL «BricHIast MaTreMaTUKa» MPEII0JiaracTCs BbIITOJIHEHUE TUITOBLIX
pacyeToB. Tunozsie pacdeThl BBIIOJIHAKOTCH CTYACHTOM CaMOCTOSTCIIBHO BO BHEAYUTOPHOC

BpEMs, TPH TUIIOBLIX pacucTa B CCMECTD.

10.

I CEMECTP
Tunoroii pacyer Nel «/Iluneiinan ajnredpa u aHAIHTHYECKAS T€OMETPHST)
Pemuth cucTemy ypaBHemuit (MetomoM I'aycca, Kpamepa, MarpHYHBIM METOJIOM).
[TosicHUTS mpolece pelIeHus U clieaaTh IPOBEPKY.
(Sx+y+4z=3
a[ 3x+2y-z=8

1x+ 5y ~22=19

Hccnenosath CcHCTEMY JIHHEHHBIX ypaBHEHUM Ha COBMECTHOCTH. Eciam cucrema
COBMECTHA, HalTH €& ol11iee pereHue.

(

(x=5y+3z+dt=4 (x+3y—z-2t=1
2x=9y=*2Z2%1=7 ; J2x+7y—4z——31':3
x—4y—-z—-4t+p=3 1‘x+4y—3z—t:2

Haiitu ofimee peineHue CUCTEMbI TMHEHHBIX YpaBHEHUH, yKa3arh 0a3uc MpocTpaHcTBa
pelleHuii, yCTAHOBHUTH PA3MEPHOCTD IIPOCTPAHCTBA, BBIICIUTh YACTHOE PELIEHNE.

(Bx+y—-4z+2t+p=0 Ix+2y—z-2t+2p=0
2x-2y-3z-Tt+2p=0; x=-3y+z—-t-p=0
|x+1ly+34-5p=0 2x+3y+2z+t+ p=0

Jlara nH(OpMaLMs 0 BEKTGDax: f{zﬁ; = 1, H—}’I =2, (i,g) = 30° Haitru nomans

- e . - - =
TpeyroJbHUKA, TIOCTPOEHHOTO Ha BekTopax ¢ = f{& + 3b} u d ={2a - b}. a Takxe
= * “
BeJIMYUHY yriia MeXy BekTopamu ¢ u d. C/eliaTh COOTBETCTBYIOIUH YEPTEK.

-

Jano: |&| = |3a—28| =4 |d| =|-sa+6b| =5, {:E,EE)'———;: Haitrn

BEJIMUYMHY NMPOEKL¥M BeKTOpa @ Ha BeKTop k. Chenarh cCXeMaTHUECKUH PUCYHOK.

b

ITpH KAKOM 3HAYEHHH t BEKTOPHI @ =1+ +tk, b=1+ ]+ (t + 1)k, ¢ = - j-2tk
a) OyayT KomIuiaHapHbl; 0) 00pa3yroT TeTpadap oobeMoM 5 KyO. en?
Jlanwl Tpu BepmmHbl Tpanemuu: A(—1,2), B(3,0), €(2,5). Haiith KoopauHATH €¢
YETBEPTOH BEPIIMHBI D ¥ NJIMHY CpemHel JIMHHUM, €ClIM W3BeCTHO, uTo AB||CD n
JIMaroHaJIM NeprneHanKyagpabl. CaenaTs 4epTex.
HaiiTi KoOpauHATH! BEKTOpa b, KOMIIAHAPHOIO ¢ BEKTOPAMH 1, J, IEPICHIAUKYISPHOIO
BeKTOpY & = {4, —3,5} u umeromero nuHy 2|al.
Jlass! BepiuHbI TpeyroabHuka: A(7,2), B(1,9), C{—8, —11). BeIYACIUTE:
a) IICLab, YIJIBI ¥ [IEPUMETD TPeyrosibHuKa ABC;
6) paccTOsiHUE OT TOUKHY [IEPECEUEHUA MEUAH JIO CTOPOHBI A B,
Hansl Touku A{0.43), B(4.8.,1), C(2.15 —7), D(0.6.4). Jlokazarb, 4To TeTpajyip ¢
BEPINIMHAMM B 3THX TOUKAX CYIIECTBYET U BBIYMCIUTL OOBEM IIMPAMHIbL ABCD.



1. TlocnenoBaTenbHOCTD {a_,,} 3alaHa ¢ IOMOIIbIO GOPMYNBL: 4, =

Tunosoii pacuer Ne2 «BBenenne B MATEMATHYECKHI aHAIM3Y.
n+1

14-3n

@) BBIUYCIIMTD IISITh IEPBLIX AIEMEHTOB 3TOH NOCIEI0BATEIBHOCTH;

e

0) Kccrenosarh {an} Ha MOHOTOHHOCTE;

B) HaiiTu npeaen lima, = 4 nocienoBaTeIbHOCTH;

n—=y®0

r) ONpeNeNuTh, HayWHasi C Kakoro HoMepa N MOAYNL OTKJIOHEHHS YJICHOB
MOCJIeIOBATENIFHOCTH OT BEIMYMHBI A He npeBbicuT 0,01;

J1) n300pa3uTh MOBEJICHUE {an} rpaduyecKky ¥ yKa3aTh HAUMEHBUIUN U HaHOObIIHK

13 DJIEMEHTOB @, (€Cil TAaKOBBIE CYHIECTBYIOT).

= < S
2. Tlone3ysce onpenenieHueM npenena GyHKIUHA B TOUKE, 10Ka3aTh, 4To: lrl_'r)171(2x . 1) =5

{
3. BBMHCIUTH NPEesbl N0CIe0BaTEIbHOCTEH ian}, yKazaB XapaxkTep npezesua — TUIL

HEONPEACTICHHOCTH.
o In-s (2;1—1—3,1 o
" 4-5n-3n" " " |4-5n-3n°

Borauciuts npenen Gysxmuy (0 yKa3aTh THIT HEOMPEAETCHHOCTH ), UCTIONbL3YS TEOPHIO
OEeCKOHEYHO MaJlbIX:

Jogx-2 6 -)f

" x> 7 — arectg(x)

R sin(m)

4. BeruvcauThb npeaen QYHKIUH U YKa3aTh THIT HECIPEACIEHHOCTH.

L2

P4 dx + 5)(x” ; ‘—7+103
1) lim (2x +44x+ ﬁ)(x +jx+l) =2 lim% x

oo (x+2D)(x" +2x +7x" +x-1) -2 x? —8x+12 4

. «/4+x+?~2 1 ) '1+xsmx—1 1

2) lim =—— lim 5 —
x=3=1 x+1 4 x>0 x 2

X . \/]+x+x2—\[7+2x—-x‘ J7
3) lim————-=3 lim . =—.
x>0 J/H—v w= § x2 £ —2x 4

=0 2+ x)

. 1 3 j . x'—4
lim lim ———
wil l—x 1—%° =R g -2

£ ~
Haua ¢yuxuust y = f l\x). Tpebyertcsa: 1) HalTH TOYKU pa3pbiBa, €CJIM OHH CYIIECTBYIOT;

(2=
Haiitu npenes GpyHKIun: hm(

2) yCTaHOBUTH CKaYOK DYHKIMHU B TOUKE pa3peiBa; 3) 1aTh CXEMATHYECKHH YCPTEK.
" x+2, ecmm x <=2
flx)=3x* -4, ecmu-2~<x<1;
[ 4-2x, eciu x >1.

HaiiTnu KOpHU ypaBHEHUS f(x) =0 (npubnwkedHo — ¢ TowyHocTho A0 0,05) juis

£ (X 3
byskiMH (x) =(2)" — X’ METOXOM ITONOBMHHOIC JETCHHS.



10.

11

12,

13.

14.

15

Tumnosoi pacuer Ne3 «{lpou3Bo/Hbie 1 Hecae10BaAHHE GYHKLHID).

Hairu mpou3BoiHble QYHKIMNA ¥ YKa3aTh UX 0071aCTh ONDEACICHUS.

4
5 5x-6 _ (1—2a) ipn T

= r=| 376 o &;sm—] -

)y =g 07=| Insin] :
}4: +1, — . .~ W .

B) y = log, 31 =5 r)v =arctg{Zx+ 1)Incosx,

\arag\/)-f
Haittn nuddepennuan GyHkaun y = | Cos— |
N x

Haiiti mpowzBomgHbie 1-r0 u 2-ro nopsgaka (QyHKLWM, 3aJaHHOM NMapamMeTpHYeCKHMH
=Inigt

ypaBHEHUSIMU 1
y=—

Hatitu  mpomsBomeyio v (x) HesBHOH  (YHKUMHM, 3aJaHHOM  ypaBHCHHEM!

arctgi =In(x* +y°)
J)

Bin A . .
I_IpOBepI/ITL, YAOBJICTBOPACT JIU Q)YHKIII/IH v = —;— YPaBHCHHUIO ¥ + X}"" = ¢cosx + 1.

j 2+t ¥

| X = ]
CocTaBuTh ypaBHEHUE KacaTeNbHON U HOPMAaIIU K KPUBOH J + B TOYKe t = 2.

| 2% =1

Y=

L 1+

x+1 x 2y4x+n
Haiiti yros mexny XpuBbIMU V == R iY==
i
, 4% -1
Ucrnions3yst npasuno Jlomurans, Haiitu npenen lim— —
i /,arctg x*

[N
=
w

HWcenenosars PyHKIMIO y = 1 TIOCTPOUTH €¢ Irpaduk.

J

Haiitu mpou3BoAHYIO 1-ro nopsiaka (¢ TOMOIIBIO JIOTapu(MUPOBAHUS ):

f(x) = (_isin V- x) arccosln 2x

. Beruncnuts 3HaueHue Npou3BOAHON -0 Mmopsifika B TOUKe X, =- 1 s byHKIMY V(¥ ]},

3a/laHHON HEes’BHO, C MOMOWILKO vpasHenws In{v® + 3x) = x*y*-8 (Bnauenue v,,
COOTBETCTBYIOIIEE TAHHOMY X o, OTIPEIEIHTH W3 YPABHEHWS).

Haiityu npou3BOAHYIO yKa3aHHOTO HOpsyika (C moMomelo ¢Gopmynbl JlehOuuua) nis
I v
byHkuua v(x) = DE;;T ¥i =7
Boeraucauts npubimKeHHo (¢ oMolbio b depeninnaia GYHKIUHN):
a) sin* 64°; §) V34; B) log13; r) arcctg+/0,97.
OTBer CBEPUTH ¢ I0KA3aHUSAMU KaJIbKYJISATOPa ¥ OLEHUTD MOrPEIHOCTD (B Yo

v =32 o
CocTaBuTh YPaBHCHHUA KacaTelpHOU | HOpMaJin K JIMHUA gx f‘, 34/IaHHOU
Y = .

mapaMETpUiCCKU, B TOYKE, COOTBGTCTBYIOHICﬁ 3Ha4YeHuro &, = U.

. st bysknum v = (3x~ 4)e 7T HallTH SKCTPEMYMBI ¥ TOUKH TIEperuoa.



i1 CEMECTP

Tunosoii pacuer Nel «/Iuddepeninansnoe neducieHue QyHKIHE HECKOJIbKHX
NepeMEeHHbIX»
1. Hawa  o¢ysxmms  f(x, vz} =z In= BBUMCINTE  3HAYCHHE BEJTHUN HBI
x
X fox + ¥ Fopm 2 fop BTOUKE {—1,—1,1).
2. Beruacnuts TpubImKeHHOo (¢ TOMOINBIO JidQepernnaia) 3HaueHUe BEJTHYHHBL

o [ _
a) (2,97) - /803Z: 6) log, s co544%; B) x;‘écosz 289-2+0,98% +arctg0,03).

3. Oymxmmio f(x,v) = 4-5x°-v*~ 4xy-4x- 2y uccneoBarh Ha JKCTPEMYM.

4. HaiiTu HamMeHbpluee ¥ Hambonmbllee 3HaueHHe OGYHKIMH f(x,v) = x°-2xy =3 B
obnactu D, orpanuuennol munuamu v = 4-x°, x =- 1, 3x + 2y + 1 = 0. Vizobpasurt
06J1aCTh ¥ COCTABUTEL CBOJHYIO (MTOTOBYIO) Tab MLy 3HAYSHUH.

Tunosoii pacuer Ne2 «¥urerpajbuoe ncunciense GYHKIMHA 0HOMH epeMenHoi»

1. BpruucauTh HEOUPENEICHHBIE UHTEIPAJIBL.
2 2
x“ +Inx”
jarctg Jax -1dx. j——*—x dx.

2. BpMMCIUTH OIpeieleHHBIE RHTErPAJIBL.

2 27 9 — S
fxlnzxa’x [cos (x/4) dx. f [ 2-dx f
i . : \ g“g’l’,x—’“ 0 2D+x \v‘25+,“

3. Haiit ruiomans GUTypbl, OrpaHUYEHHON JTAHUIMH Y = X, y=% p=2%.
Haiity miomane Gurypsl, orpaHUyYeHHON JTMHUEH, 3aJaHHON B MOJSIPHBIX KOOpAMHATAX

r=asin2¢ .

5. Haiitu [utudy Qyrd TUHEY ) = Jx —x* +arcsin/x .

. x =a(l —sint)
6. Halitu nnuny nyru . 0<t=<2x
y=a(l —cost)
7. Haiitu ob6wveM tena, oOpa30BaHHOI'O BpamicHHEM OHUIYPbl, OTPaHMYEHHON JHHUSIMY

xy=4, y=0, x=1 x=4 pokpyrocu Ox.

Tunopoii pacuer Ne3 «/Iuddepedunaibabie ypaBHEHH).

1. Ykaszate ten arddepeHuaibHOro ypaBHeHUs M HailTi o0liee peeHue Win o0ImuH

HWHTETpal NaHHOTO YPaBHEHHUs, KpPaTKO MPOKOMMEHTHPOBATh MPOLECC PELICHHUS.
y'= 2x(x2+y);, yiixiy—ayy; 3y'+ ()0

2. OnpeenuTh TN YPaBHEHUS U PEIINTh 3a1aqy Kouru (Hali Ty YacTHOE pelLIeHue).
a) y'— ycosx =sin2x, v(0) = -1;6) 2(v¥-y + xv)dy = dx, y(—2) = 0;

3. VYka3aTh BUJ 00LIEro perenus ypasHenus v — Sy’ + 4v = f(x), ecnu
a) f(x) =4x; 6) f(x) =2xe™, ) f(x) = e¥(xcosx-sinx).

4. HaiiTi yacTHO® pellieHUe U CIeNIaTh IPOBEPKY, MOACHUTD X0 PEIICHUS.
a) ¥+ 6y +9y =xe¥ +10sinx, y(0)=v{0) =0
6)y¥ — y7 =xe* -1 y(0) =1,y (0) = v/(0) = -1, y"(0) = ¥y (0) = C:
B) 4y Ay 4y =-2sinx+x+2 y{0)=1 y(0)=2



6.2 OueHo4Hble cDeACTBA /UIS NPOMEXKYTOYHOH ATTECTALMH CTYAEHTOB 10
HTOTraM OCBOEHHS {HCIHIIAHbI

BOITPOCHI K DK3AMEHY
I cemecTp

JInnedinas anrebpa U aHAIMTHYECKAs! T€OMETPHUS
Onpenenureny Z-ro 4 3-ro HOPSJKOB, HX CBOHCTBAE U METO/IbI BHIYMCIICHUS.
Cucremsl inHeHBIX ypaBHeHUH. [[pasuno Kpamepa. Metox ["aycca.
Onepauny Hajx MaTpuLamy, Uux cBoiicTBa. ObparHas MaTpuua.
CucTtema NTHHENHHBIX YPaBHCHUH B MATPUIHOH opme.
PemeHue cucteMsl pu MOMOIIK 0OpaTHON MaTPHLIbL.
BexTopHoe mpoctpancTso R’ . Basuc, pasnoxenue no 6asucy.
JlexapToga cucTteMa KOOPAWHAT Ha TIOCKOCTH U B HPOCTPAHCTBE
Iongpaas, nMunuHIpAYECKas U cQepruyecKkas CUCTeMBl KOOPAHUHAT.
['eomeTrprueckyie BEKTOPSI, Onepaliy HaJl HUMH.

. CKangpHoe, BEKTOPHOE ¥ CMEIIAHHOE IPOU3BEICHNS BEKTOPOB B R* M MX IIPHIOKEHMS.

. IlpsiMas Ha TJIOCKOCTH, PA3/INYHbIE BH/I6] yPABHEHHIA.

. Y1051 MeXLy JABYMSI IIPSIMBIMHU.

. PaccTosiHHE OT TOYKH 10 IPIMOIi.

. Ilpsimast ¥ MJIOCKOCTE B MPOCTPAHCTBE, PA3IMYHbIE BHJIbI YPABHEHUH.

. B3aumHoOe pacnonoxeHue JHHEHHBIX O0BEKTOB 11O OTHOIIEHHIO APYr K APYry (yribl,
pacCTOSHME U T.11.).

16. KpuBble BTOpOro nopsixKa Ha II0CKOCTH.

17. Dnnunce, runepbona, napabdona.

18. I'eomeTpuyecKkue XxapakTEpUCTHKN KPHUBBIX.

19. Komiuiexcuple uucia. Anredpanyeckas, TPUTOHOMETPUYECKas U ITOKa3aTeabHas hopMel

KOMIUIEKCHOI'O YHCIIa,
20. AnreOpandecKye onepaniy ¢ KOMIINIEKCHBIMH YUCTAMHU.

0O NI O B g [0 B e

b

e ek pd
W B WN - O

BBCHGHHG B MaTeMaTHUYECKHUM aHAIU3

1. Tlpenen uncnoBoi nocie0BaTeILHOCTH, CBOWCTBA NPEEIIOB.

2. Yucno e, HarypajibHble JIorapudMsI.

3. Tlperen pyHKIMY, CBOMCTBA MIPEACIOR.

4. IlpenenbHbBIA Epexo] B HEPABEHCTRAX.

5. llepsbiii 3ameuarteNbHbll peae:l.

6. CnencrBus U3 1-ro u 2-ro 3ameyaTesIbHBIX IPENEOB.

7. beckoHe4HO Masbie, OECKOHEYHO OOJIbUINE BEINYUHBI.

8. Tabnuua sKBUBAJICHTHBIX OECKOHEUHO MAJIbIX BETUYMH.

9. HenpepsiBHOCTH QYHKIINH B TOYKE ¥ Ha MHOXECTRE.

10. OcHOBHEBIE TEOPEMBI 0 HENPEPHIBHBIX PYHKITUAX.

11. OnHOCTOPOHHUE NPEeEIbl, KIacCH(DHUKAIIAS TOYEK pa3phiBa.

12. HenpepbIBHOCTH 2JIEMEHTAPHBIX QYHKUWIA.
JuddepennuaibHoe HCUUCTEHRE QYHKITHA OT OXHOH HE3aBUCHMOH NEPEMEHHO

1. TipoumsBonssie. CBOUCTBA NPOUBBOIHEIX.

2. lipousBonHas CIOKHOU U 00paTHON QYHKIMH.

3. Tabnuna npou3BOAHBIX.

4. T'eoMeTpuuecKHe U MeXaHWYeCKue MPUioxeHus updepeHmaios.

5. llpousBoanas HyHKIIMY 32 JaHHON HESBHO U MAPaMETPUUECKH.

6. lipouseonantie u auddepeHInATH BEICIIUX TOPAIKOB.

7. JloxansHbIM 3kcTpEMYM U Teopema Pepma.

8. Teopemsr Ponng, Jlarpanxka u Komnu.



10.
. Pacnonoxenue rpaduka GyHKIIHHA OTHOCUTEIHHO KacaTeJIbHOH.
12.
13,
14.

11

BA g L B

o %0 N

2L o

o

ViccrnenoBanue Ha SKCTPEMYM ¢ TOMOIUBIO IPOM3BOAHBIX BBICHIMX MOPSIKOB.
HauGonpinee u HauMeHbIee 3HaUEHUE QYHKITUH.

Touku neperuba, HEOOXOAUMBIN U TOCTATOYHBINH IPU3HAKY.
ACHMIITOTHI BEpTUKATbHBIE U HAKIOHHBIE. [[pruMeprl moucKa aCUMIITOT.
Wccnenosanne Gyaxinu. OOimas cxema mHocTpoeHus rpapuka GyHKIUH.

1T cemecTp

JuddepenunanpHoe HCUHCICHNUE QYHKIHHA HECKOIBKUX HE3aBUCHMBIX IMTEPEMEHHbIX
DJIeMEHTBI TOIOJIOTHHM TPEXMEPHOIO IMPOCTPAHCTBA (OKPECTHOCTh TOYKH, O00JacTh,
rpaHuna o0NacTa u T.1.).

DYHKIHUS HECKOIBKIX MEPEMEHHBIX, Tpa@uK QYHKIHH.
OYHKIMY, 3a[I[aHHBIE HESIBHO (YPABHEHUEM).
Ipenen G yHKINU HECKOIBKHX TEPEMEHHBIX (CBOMCTBA).
YacTHbie IPOM3BOIHBIE QYHKIIHH HECKOIBKUX TIEPEMEHHBIX, AUPPEepEeHIIMa.
Teopema 0 paBeHCTBE CMEIIAHHBIX IIPOU3BOIHBIX.
ITpoussojHas cioxuol pyukimy. KacatenpbHas MI0CKOCTh, HOPMaJlb K IIOBEPXHOCTH.
BxcTpeMymbl. HeoOxo/1uMble yCIIOBHA IKCTPEMYMa.
JlocTarounbie YCIOBUS SKCTPEMYMA. ¥ CIIOBHBIM DKCTPEMYM.

. Haubonbiiee u HanMenbinee 3HaueHue QYHKIME B 3aMKHYTOH OrpaHHYEHHOM 001acTH.

WuTerpanbHoe ucuncienue QYHKIHE O/THON He3aBHCHMOM NEPEMEHHOM
[lepBooGpa3nas, obiMe nousiTus. Tadimna HHTErpalos.
ITpocTentme npueMbl HHTETPUPOBAHHUSL.
MeTon WMHTErpUpOBaHHE MO YacTsM (pa3iudHble (QYHKUUH, HHTETPUPYEMbIC 3THM
METOLOM ).
VIHTerpupoBaHUEe BBIPAKEHUIH, COAEPKAIIUX KBAAPATHBIA TPEXUIICH.
Panponansasie GYHKINE, Pa3IOKEHUE PABHIILHON APOOH Ha NpOCTEHIIHE.
WHTerpupoBaHue paloHaIbHbIX GYHKIUN.
WHaTerprpoBasue TPUTOHOMETPHYECKHUX BBIDAKEHUH.
WHTerpupoBaHue HppalliOHAIBHBIX BBIPAKEHU.
Pa3buenue oTpeska, nocie10oBaTeIbHOCTh Pa30UEHUA, HHTErPAJIbHBIC CYMMBI.

. OnpetenénHbIi HHTErpaI, TEOPEMa O ero CylleCTBOBAHUH.
. CpoiicTBa onpenenéunoro unrerpaina. ®opmyna Herotonalleiibnuna.
. l'eoMerprueckue 1 MeXaHUYECKUE TTPUIIOKESHUSI ONPEIEIIEHHOr0 MHTErpaa.

OG6bikHOBEHHBIE AU (eper1IHaibHbIe ypaBHEHUS
Jluddepenunaipabie ypaBHEHUsT IEPBOroO nopsiaka (00mui nHTEerpai, oduiee pelreHue,
YACTHOE pellieHUe, MHTerpajibHasi KpuBas, ocTaHoBKa 3anaud Koum).

Teopema 0 cymecTBOBAaHUY M €IMHCTBEHHOCTH pelienus 3a1aun Kommn.

MeToabpl MHTErPUDOBAHUS HEKOTOPBIX THIIOB YPaBHEHHUH I1EPBOTO MOPAIKA: YPABHCHHS C
pa3esSIFONIMMUCS TIePEMEHHBIMHU; OJHODOJHBIC YPABHEHHS; JIMHEHHBIE YPaBHCHUS W
ypaBHEHHUS BepHy/UIH; ypaBHEHHUS B NOAHBIX ubdepeHnmanax.

YpaBHEeHUs! BHICHINX NOPSIIKOB U METO/IBI UX PEILEHUS.

Paznuunble TUIIBI YpaBHEHUH, HOMTYCKAIOUTHE TOHUXEHUS ITOPSIKA.

Jluneitnpie yparHeHus (o0uue noHstus). Onpenenurens BpoHckoro.

OyppameHTanbHas cucteMa pemtenuil. CtpykTypa OOLIEro peIueHHs HEeO/(HOPOJIHOTO
VPaBHEHUS, IPUHIKII CYIEPIO3HIIUH.

OREOPOIHEIE JUHERHbIE YDARHEHUS! C NOCTOSHHBIMA KO3Gh(OUIMEHTaMH.

HeonHopoaHble JMHEHAHBIE YPAaBHEHHS CO CHOEHMANBHOM IpaBod dacteio. Pasdop
Pa3IMYHbIX CIIYYaeB MMOCTPOCHUS YACTHOTO PELUECHNA.



7. YUEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
MUCHATIIMHBI (MOTYJIST)

a) OCHOBHAas JIUTEpaTypa:

1. OcHOBBI MaTeMaTHUeCcKoro ananusa. B 2-x u. Yacts | [Drexrponusrii pecype] Vueb. ars
By30B / Mmbun B.A., Tlosusk D.0.- 7-¢ n3t., ctep.-M. -OU3MATIIUT, 2014.-(Kype Bhictueii
MaTeMaTHKU U MaTeMaTu4eckon gpusuku. Bom. 1), - ISBN 978-5-9221-09024.

http://www.studentlibrary.ru/book/ISBN9785922109024 . html.

2. O6bIKHOBEHHBIE U] PepeHMAIbHBIE YPABHEHHUS. TEOPHS ¥ IPUIIOKEHHS. . | DICKTPOHHBII
pecype]: yuebuoe nocodue / B.B. [lyoposckuit, C.1. Kajuenko - M.: ®JIMHTA, 2015.-

ISBN9785976521971. http://www.studentlibrary.ru/book/ISBN9785976521971 .html.

3. Beicuras maremaruka. Tom 1 [Dnexkrponnsiit pecype] yu. nocooue / H.M. Jlobkosa,
1O.J1. Maxcumos, FO.A. Xsaros.- M.: [Ipocnekt, 2015. — ISBN 9785392121625
http://www.studentlibrary.ru/book/ISBN 9785392121625 .html.

0) JOIIOTHUTEIbHAS AUTEPATYPA:

1. Maremaruka. COOpHEK 3a1au 1o yrirydiaéaHomy Kypey [ DnexTporHsiit pecype] / b.A. bynak
[1 ap.]; mox pea. M.B. @emnorosa. - M.: BUHOM, .2015. - ISBN9785996328857
http://www.studentlibrary.ru/book/ISBN 9785996328857 .html

2. BeicIasi MaTeMaTHKa B BOIIPOCAX U OTBETaX [ DNeKTPOHHBIH pecypce]: yueOHoe nocodue /
JI.B. Kpunxos, nox pea. B.A. Unbuna. - M.: Tlpocnexr, 2014. — ISBN 9785392143726l
http://www.studentlibrary.ru/book/ISBN 9785392143726.htm]

3. Boicmias matemaruka [Dnexkrponnsiii pecype] / C.H. Jlopodees. - M. : Mup u o6paszoBaHue.
(ITonubrit koHCHEKT Jnekimif), 2011.- ISBN9785946666220.
http://www.studentlibrary.ru/book/ISBN9785946666220.html.

B) HHTCPHET-PECYPCHI:

1. http://lib.mexmat.ru/

2. http://www krugosvet.ru/enc/nauka i tehnika/matematika/ALGEBRA.html

3. http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/DIFFERENTSIALNIE_URAVN
ENIYA html

8. MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCIHUITIJIMHBI

MaTepI/IaJ'IBHO-TeXHI/I‘-IeCKOG obecrieueHe JUCHUIIMHBI BKJIFOYAET:

e YHHBEPCHUTETCKUE MYJIbTUMEIUHHEIE CPEACTBA;
e 000pyJI0BaHNE CHICIHANTH3UPOBAHHbIX J1a00PaTOPUH;

KOMIIBIOTEPHI CO CIEIMATM3HPOBAHHBIM TPOTPAMMHEBLIM 00ecTiedeHneM  (T1aKeThl
MAPLE, Mathcard, MatLab).



Pabouas nporpaMma QMCIMIUIHHEI COCTABIEHA B COOTBETCTBHHE ¢ TpeboBanusamu DI'OC
BO no nampasnesmo 11.03.02 WadoxoMMyHHKANAOHHBIE TEXHOJOIHH H CHCTEMb!

CBSI3H.

Pa6ogyro nporpamMMy cocraBui: nnpodeccop xadeapsr Aul %él/ /I/I(I) Kyposbixo

PeneHzenT: QoLe 7 AcLQDEG LS/ ¢4z//7 SN TP O ﬂ g /Z/zf/c/{/f/m

IIporpamma paccMoTpeHa U o106peHa Ha 3aceflaniu  Kageaphl

«Anrebpa u reoMeTpHus».

TTpotoxon Ne Jg// ot b, O 4/ 2015 roxa

3arenyromui kadenpoii: f @ /~———~ H.H. iyoposuH.

Paboyas mporpamMma paccMOTpeHa ¥ 0/100peHa Ha 3acelaHHH Y4eOHO-MeTONHHECKOk
komuccun HanpaBieHus 11.03.02 WMrpoxoMMyHHKALHOHHbIE TEXHOJOIME ¥
CHCTEMbI CBSI3H.

TIpotokon Ne 70 or_ 7 (4 2015 rona

INpencenarens KOMHUCCUH . O.P. Hakurun.




JIMCT NEPEYTBEPK/IEHUSA
PABOYEW MPOI'PAMMEI JAACHUAILINHBI

PaGovas nporpamma ono6pena va oy > yuebHBIA roz
Hporokon 3acenanus kabenpsr Ne .~ o1 / L2/ rona ]
3asemyrommii kabeapoit 1 i, Eeri? rr A tr A7

PaGouas nporpamma ono6pena na /4 // Y yueOHBI rog

Hporokon 3acenanns xademper Ne LT _/. L4, /Crona

3aBeqyromuit kadeapoit D EF7 Sy sz td e 77
4 :

it
Paboyast nporpamma onoGpera va /v ~{ _ yaebHIi rog
IIpotokou 3acenanus kabempst No ot /.04 / /Tona, -
- > A, L
aBenyrommi xagenpoir A LETZ g AT

—

/

Pabouas nporpamma ono6pera na YUEOHBIH roj
IIpotokon 3acenanus kapenprr Ne oT rojga
3aBenmyromuit kadempoii

Pa6ouas nporpamma oy06pena na y4e6HBIH rox
Ilporoxon 3acenanus xademper Ne oT _roma
3asenyromuit kadempoit

Pa6oyas nporpamma onobpena ua _ yaeOHBIH rof,
IIpotokon 3acenanus xapemper Ne or roxa
3aBenyromuit kKadenpoit




