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1. eab 1 opranu3anus BbINOJHEHUSA PACYETHO-TPaPUIeCKON
padoThI

B cooTBercTBUM € Y4EOHBIM IJIAHOM IO HAPaBJICHUIO MOATOTOBKU
27.03.04 «¥YmpaBiieHHE B TEXHHUYECKHX CHCTEMax» OOydaromuecs B
MpOLECCE  HM3YYEHHs]  AUCUUILIMHBI  «MareMaTtnka»  BBIIOJIHSIOT
pacueTHo-TpaduyecKyro paboTyNe2.

Hens pacyerHo-rpaduyeckoid padOTHI - BBISIBUTH 3HAHUSA
CTYJE€HTOB METOJO0JOTMYECKUX OCHOB MaTEMaTUKH, YMEHHUE ITPUMEHSTh
3TM 3HAHMS B  AHAJU3€ COLUMAJIbHO-3KOHOMHUYECKHX  SBJICHH,
IIPOU3BOJIUTH pacuerTsl, IPUBUTH oOy4Jaronumcs HaBBIKH
CaMOCTOATEIBHON pabOThl ¢ IPUMEHEHUEM MAaTEMAaTUYECKUX METOJIOB.

B  xome  BBINOJHEHUS  pacyeTHO-Tpapuueckol  paboTh
oOyJaroluiicss JOMKEH MPOSIBUTH YMEHUE CaMOCTOSITENIbHO paboTaTh C
y4eOHOW ¥ Hay4YHOW MaTEeMaTU4YeCKOW JIMTEepaTypod, NPUMEHSIThH
MaTEMaTUYECKYI0 METOJIOJIOTHIO B aHAJIN3€ KOHKPETHBIX TaHHBIX, YMETh
BBIYUCIISITD MPEJEIbl, HAXOAUTh MPOU3BOJIHBIEC, HAXOAUTh UHTETPAJIBI.
PacuetHo-rpadmueckas paboTra JoDKHA  OBITH  BBIMIOJIHEHA U
IpEJICTaBICHA B CPOK, YCTAHOBJIEHHBIN rpagukoM y4eOHOTO mpoliecca.

BeinosiHeHnue pacueTHO-rpauuecKoii paboThI BKJIIOYAET
CJIEAYIOIINE DTAIBI:

O3HAKOMJICHME C  MNPOrpaMmMol  JUCUUIUIMHBI  «MarteMartukay,
METOJAMYECKUMHU  PEKOMEHJALMSAMU TI0  BBIIOJIHEHUID  PACUETHO-
rpaduueckoit padoThI;
popadoTKa COOTBETCTBYIOIIMX Pa3JeiOB METOAOJOTMHA MAaTEMATUKH 1O
PEKOMEHJOBaHHOM yUEOHOU JTUTEPATYype, KOHCIIEKTaM JIEKIUI;
BBIIIOJIHEHHUE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepiieHHast paboTa MpecTaBiseTCs I MPOBEPKH Ha Kadenpy
IPENoAaBaTeNl0 B yCTaHOBJICHHbIE Y4eOHbIM rpaduxom cpoku. Cpok
npoBepku He Oonee 5-7 nueit. llpemonaBarens MpoBeEpsieT KauecTBO
paboThl, OTMEUYAET MOJOKUTEIbHBIE CTOPOHBI, HENOCTaTKU PadOTHI U
oueHuBaer ee. OOyuaromuecsi, HE MOATOTOBUBILIUE PacuETHO-
rpaduyeckyro paboTy, K 3K3aMEHY HE JIOMyCKAOTCS.

2. BbiOOp BapuaHTa U CTPYKTYpa pacyeTHO-rpadpuyeckoi padoThl
3agaHus A pacdyeTHO-rpaduuecKkux paboT  COCTaBIISIFOTCS
npernojaBaTesieM, KOTOPbIH  BeAeT JaHHYK  JUCHHUIUIUHY, |
yTBEPKIAI0TCs Kadenpoil.
Homep Bapmanta pacyeTHO-rpadu4eckoil paboThl BBHIOMpAETCS
oOydJarommmcsi 1o mocheaHet mudpe B mmdpe HOMepa 3adeTHOM
KHIDKKU. Tak, Hampumep, eciau mnociemsss mudpa mmudppa 1, TO



OOy4JaronIuiics: BBIMOJHSAET pacueTHO-TpauuecKyo paboTy Mo BapuaHTy
Ne 1.

[Ipy BbINOJSHEHUU pacdyeTHO-Tpaduueckoil paboThl HEOOXOAMMO
MPUACPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

o TUTYJILHBIN JIUCT;

* BBCJICHIIC,

e PacUeTHAs 4acCTh;

o 3AKJTIOYCHUE;

e CITUCOK MCITOJIh30BAHHOM JINTEPATYPHI.

TUTyJAbHBIA  JIMCT SIBISETCS IEPBOM  CTPAHUILIEM PpPacUETHO-
rpadudeckoit pabotel. OOpazerr ero odopmieHUS TPUBEIEH B
[Ipunoxenun 1.

Bo BBeaenuu cojepxarcs oOLME CBEACHUS O BBIIOJHEHHON
pabore (0,5-1 c.).

B pacuyerHoii 4YacTm oOyyaromuiics ODKEH I0Ka3aTh yMEHHUE
OPUMEHSATh MaTeMAaTHMYEeCKHME METOJbl  PAacueToOB, PACCUUTHIBATH
HEOOXOJMMbIEC JaHHbBIE, JIeJlaTh Ha MX OCHOBE apryMEHTHUPOBAHHbBIC
BBIBOJIBI.

VYcnoBusa 3amad B pacdyeTHOM YacTU JOJDKHBI OBITH TMPUBEIICHBI
MOJIHOCTRI0. PermeHne 3amad cieayeT CONMPOBOXIATh Pa3BEPHYTHIMU
pacdyeTaMmu, CChUIKAMH HAa MaTeMaThdeckne (OpPMYJIbl, aHATU30M H
BBIBOJAAMH. 3aJadd, B KOTOPHIX JaHBl TOJBKO OTBETHI 0Oe3
MIPOMEKYTOUHBIX BBIYUCIICHHUM, CHUTAIOTCS] HEPEIICHHBIMH.

Bce pacdeTsl OTHOCHTENBHBIX TIOKa3aTeiel HY)KHO MPOU3BOIUTH C
MPUHATOW B MAaTEMATHUKE TOYHOCTHIO BBIYMCICHHI: KOI(DPHUITUEHTHI - 110
0,001, a mpouenTsl - 10 0,1.

Cnenyer oOpatuTh 0C000€ BHHUMAaHHE Ha BBIBOJABI, KOTOPHIC
JIOJDKHBI OBITh  0OOCHOBAaHHBIMU, MOATBEPKIATHCA MPEIBAPUTEIHHBIM
aHaIM30M IMGPOBOro MaTepuaa.

B 3akirodennu pacyeTHo-rpaduueckoit pabotsl (1 c.) B KpaTkoi
dbopme pe3roMUPYIOTCS Pe3yJIbTaThl padOTHI.

[Tocme  3akirodeHHWs]  TPUBOAWUTCS  CIUCOK  JIUTEPATYPHI,
BKJTFOYAFOITUI TOJBKO T€ UCTOYHHUKH, KOTOPBIC OBLIN UCITOJIH30BAHBI TIPH
BBITIOJITHCHUH PACUYCTHO-TpapuIecKoil pabOThl W Ha KOTOPBIC MMEIOTCS
CCBUIKH B TEKCTE pabOTHI.

[Tpu onMcaHnM TUTEPATYPHBIX UCTOYHUKOB HEOOXOIUMO YKa3aTh:

o (haMHJTMY ¥ MHUITHAJIB ABTOPOB;

o HA3BaHUE KHUTH, COOPHUKA, CTAThH;

e MECTO M3JaHMUS;

e U3/1aTEILCTBO;

o TOJT U3JIAHUS;



¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIC CTpaHUIlbl (ITOCIIEIHUE B
Clly4ae CChUJIKU Ha CTaThIO UM CTATUCTUYECKUN COOPHUK).

CranpgapTHbiii (popmaT onucaHusi KICTOYHUKOB MPUBEJEH B CITUCKE
JIUTEPATYPHI.

3. TpeGoBanusi kK 0pOpMJIeHHIO pacueTHO-TPaduYecKoii padoThI

[Tpu odopmienun pacuyeTHO-Tpapuueckord pabdoThl HEOOXOIUMO
PYKOBOJICTBOBATHCS CIETYIOIIMMU TPEOOBAHUSAMH:

1. O6bveMm pabotsl - 10-15 cTpaHuil TekcTa Ha CTaHAAPTHBIX
muctax ¢opmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HMCIOJIH30BAHHEM
TEKCTOBOI'O PEAAKTOpa WM BpPYYHYHO (IIMCbMEHHO), TaOJIUYHOIO
mpoliieccopa Wi JAPYTUX MPOrpaMMHBIX CpelcTB (pasmep mipudra - 14
IMYHKTOB, HHTEpBaT - 1,5).

2. CrpaHulbl JTOKHBI ObITh MPOHYMEPOBAHBI U MUMETH IOJI
ClieBa W CIpaBa HE MeHee 25 MM s 3aMe4yaHuil IpernojaBaTelisi-
KOHCYJIbTaHTA.

3. B TekcTte He MOMKHO OBITH COKpAIIEHWH CIOB, KpoMe
OOIIETIPUHSTHIX.

4. Bce npomexyTouyHble JaHHbIE MNPOBOAUMBIX PAcCUyE€TOB U
PE3yNbTATHI CIEAYET MPEICTABIATH B SBHOM BHUJIE.

5. Bce Tabnuipl AOMKHBI HMMETh CKBO3HYIO HYyMEpaIuIo.
[IpuBeneHHsie B paboTe WILTIOCTpaK (rpauKy, 1UarpaMmsbl) TOHKHbBI
UMETh MOJAPUCYHOUYHBIE MOITUCH.

6. OnucaHue JIUTEPATYypPHBIX HCTOYHHUKOB BBINOJIHAETCS B
COOTBETCTBUM CO CTaHIAPTHBIMU TpPEOOBAHUSMM, IPHUBEACHHBIMH B

MPEIBIAYIIEM pa3aeie.
4. Teopernuyeckuii MaTepuaJ U NpUMepPbI pellieHUs1 32124

[Ipenen nmociien0BaTEIBHOCTH.

Uucno a Ha3bIBAaeTCs MPEJIEeoM NOCIE0BATENBHOCTH {X, |

Xys Xy Xgyeee: X yee (IpenenoM MmepeMeHHON X, WU
npenenom Gyukmuu f(n)), eciu KakoBO ObI HU OBLIIO Hamepés 3a1aHHOE
MOJIOKUTEBHOE YHCIIO &, BCETJa MOXXHO HAWTH TaKoe HaTypalbHOE

qHCJI0 N, 4qTO JJIs1 BCEX YJIICHOB IMOCJICA0BATCIBHOCTH C HOMCpPAMU n>N,
6y,21€T BBIITOJIHATBCA HEPABCHCTBO



X, —d<e&

210 HCPABCHCTBO PABHOCUJIbHO TAKHUM JIBYM HCPABCHCTBAM:

a—e<Xx ,<a+e

Yucno N 3aBucuT, BOOOIIE TOBOPS, OT BEIOPAHHOTO & .

Ecnu yMEHBIIUTH YHMCIO &, TO COOTBETCTBYIOIMHA emy Homep N
YBEIIUYUTCS.

Jlns mocnenoBaTeIbHOCTH (MUIM JIJI TIEPEMEHHOM X, ) HeoOs3aTeabHO

CyLIECTBYET IPEACII, HO €CJIM OTOT IIPEACI €CTh, TO OH C€IMHCTBEHHBIH.

Eciu 4ucIo a ecTh Ipe/el HoCIeI0BaTeNLHOCTH (X, } ¢ OOIIUM YIeHOM

X,=f(n) wiM nepeMeHHOM BEIUYMHBI X,, TO O3TO CHMBOJHYECKHU

n»s

3aIIMCBhIBACTCI TaK:

limx, =a
n—oo .
B Tom cliydyac, Korga InCpeMCHHasA BCIIMYHMHA X, HMCECT IIPCACII,

paBHbeI a, TrOBOPAT, 4qTO 9Ta IICpCMCHHAsA  BCIIMYMHA WU
IMOCJICOAOBAaTCIBHOCTD {Xn} CXOOUTCA K a.

[TocnenoBarenbHOCTh, HE  HMMEIOIIYIO  Mpeaena,  Ha3bIBAOT
pacxXoasIIeCs.

[lepemeHnHass BeMUMHA X, MOXET CTPEMHUTBCS K CBOEMY Ipeleiy

pa3IMUHBIMU criocobamu: 1) ocTtaBasch MEHBIIE CBOETO mpenena, 2)
OCTaBasCh OOJIbIlIE CBOETO Tpejaesia, 3) KOJeOJACh OKOJIO CBOETO
npenena v 4) npuHUMasi 3Ha4€HUs!, PaBHbIE CBOEMY TIpEACIY.

Bri6op uymcna ¢ TpoW3BOJIEH, HO TOCJIE€ TOTO KaK OHO BBIOpaHO,
HUKAKUM M3MEHEHUSIM B JATBHEHIIIEM OHO HE JIOJDKHO TI0JIBEpraThCsl.
3agaya 1. Jloka3aTh, 4TO IOCICAOBATEIBHOCTh C OOIIUM YJICHOM

n .
X = MMEET Mpeiesl, paBHbIN 1.
n-+



Pemenue. BLI6€pCM IIPOU3BOJIbHO IIOJIOKHUTCIBHOC YHUCIIO & H
IMOKAKEM, YTO AJIA HCTO MOZKHO OIIPCACIINTb TAKOC HATYPAJIIBHOC YUCIIO
N 6yI[eT BBIIIOJIHATBECSA HEPABCHCTBO , B KOTOPOM HAIO B3ATb a =1,

n
X, =——, T.€. HEPaBE€HCTBO:
n+1

1——
n+1

‘ n
<E&.

Ilocne IMPUBUACHUS B CKOOKax K O6I[I€My SHAMCHATCIIIO ITIOJIYYUM:

1

n+1

n+l1-n
n+1

<& <&

, UIn

Ho ecim

n+1

*
qgTO n+1>1—, n>£—1.
& &

1
<&, TO —1<8. U3 IMOCJICAHCTO HCPABCHCTBA CICOYCT,
n+

Ecimu a<b, TO 1>l.
a b

1
3nauuT, ecau Homep N Ooibime, yeM = -1, TO HEPaBEHCTBO OyaeT
&

BBINIOJIHATHCS. Tenepb Hago pemuTh Borpoc o uyuciae N, o KoTopom
UIET peub B ompeneneHu. 3a yucio N MOXHO MpUsATh HauOoJblIee

1
1eoe 4MCiIo, cojaepikarieecs B ducie —-1. HauOonbimee menmoe
&

YHCII0, COIepIKaIIeecs B YUCie X, 0003HaYaeTcs 3HaKoM E(x).

Ha ocHoBanum »TOro HamOOJIbIIEE Oejaoc 4YucCiIo, COACPIKAIICCCA B

qHuCIIe i—1, HaJ10 0003HAYNUTH TaAK: E(l—lj.
& &

Hrak, MOXHO IPUHATH

e



(npenmosaraercs, 4To E(l—lJ >0, nHaue N He OyjeT HaTypaJlbHbIM U
&

€ro Hajo OpaTh paBHbIM 1).

3akmoueHue: [lo mpou3BOILHOMY 3aJaHHOMY TOJIOKUTEIBHOMY
YUCTy & MBI HAIIM TaKoe HaTypaiabHOoe uuciao N, 4To misa Bcex
HOMepoB N>N HepaBeHcTBO (11.4) NEWCTBUTEIBHO BBIMOJIHSACTCS, a
3TUM U J0Ka3aHO, YTO | SBJISIETCS MPEISIOM ITOCICAOBATCILHOCTH C
OOIIMM WICHOM

BeckoHeuHo MaJibie 1 0eCKOHEYHO 00JIbLINNE BeJIHYUHBI.

Ecnu mnepeMeHHas BeIWYMHA X, HMEET CBOMM IIPEIEIOM HYJIb
limx, =0, TO oOHa Ha3bIBaeTCsi OECKOHEYHO Majoh. OITO Ke

OTpeIeJICHHE MOKHO BBICKA3aTh U B APYroi (hopMyJIHUpPOBKE:

IlepemenHas BenmMurHA X, Ha3bIBaeTCS OCCKOHEYHO MAJIOM, €CIM IS

BCSKOIO Harmepéa 3aJaHHOrO IOJOKHUTEIBHOTO YHCIAa & MOXKHO
yKasaTh Takoe HarypanbHoe uncio N uTo [X,|<e& I BceXx HOMEpoB N,

KoTopsie OobIme N.

Hu oxHo ymncio, kpoMe HyJsl, HE MOKET ObITh OTHECEHO K OECKOHEUHO
MaJIBIM BEJIMYMHAM.

AnreOpandeckasi CymMMa HECKOJIBKUX OECKOHEYHO MaJIblX BEJIWYUH
€CTh TAKXE BEJMYMHA OECKOHEUYHO Mmainas. (Anredpandeckoil cymmoi
Ha3bIBACTCSI Takas CymMMa, YJeHbl KOTOPOW MPHUCOSAUHSIOTCS IPYT K
JIPYTY HE TOJIBKO MpPU MOMOIIM 3HAKa IJIIOC, HO U NIPU MOMOIIM 3HaKa
MUHYC).

PasHocTh JByX OECKOHEYHO MaJIbIX BEJIMYUH ©CTh BEIIMYMHA
OECKOHEYHO MaJias.



HpOHSBe,ZIeHI/IC OFpaHI/I‘{CHHOI?I HGpGMGHHOﬁ BEJIMYMHBI Ha OSCKOHEYHO
MaJIyrO €CTh BCIINYMHA OECKOHEYHO Maas.

OTCI-OI[a CICOYCT:

OO0 oTHOILIEHUH ABYX OECKOHEYHO MAaJIbIX BEJIMYUH HHOTrJa TOBOPAT,

. 0
4TO OHO IIPCACTABJISICT coOoi CHCOIIPCACIICHHOCTL» BHUAa 6 .

Brraucnenue npeacia OTHOHICHHUA ABYX OECKOHEUYHO MaJbIX YacTo

. 0
HAa3bIBACTC: TAKIKC PACKPBITUCM «HCOIIPCACICHHOCTH» BHU A 6 .

BeckoneuHo 00JibIIIME BEJIHYUHDI.

[lepemenHass BeIMYMHA X, Ha3bIBa€TCd OECKOHEYHO OOJBILIOH, €CIu

JUIS BCSAKOTO Hamepén 3amanHoro yucia M>0 MoxkHO ykazaThb Takoe
HaTypaiabHOe N, uTo /U1t Bcex HOMepoB N, Oonbiux N, BBHITOIHAETCS
HEPaBEHCTBO |x,|>M . Kopode: nepeMeHHas BeMUMHA X, Ha3bIBacTCS

OECKOHEYHO OOJIbLION, €CNM, HauhHas C HEKOTOpPOro HOMepa, OHa
CTQHOBUTCS M OCTa€TCA TPH BCEX TOCICAYIOIMMX HOMEpax IO
a0COJIFOTHOH BeJIMUMHE OO0JIbIIE JIOOOT0 3aJaHHOIO IMOJIOKUTEILHOIO
yucna M. Ecmu X, ecTh BenumumHa OECKOHEYHO OOoJjbIas, TO 3TO

3aMMUChIBaeTCS TaK limx, =oo, WM X, — .

Cnenyer oOpatutTh BHUMaHWE, YTO W3 OMpEIEICHUS OCCKOHEYHO
OOJIBIIION BEIMYMHBI CJEAYET, 4YTO 3HaK X, pOJM HE WUIpaer, a

TpeOyeTcs JHIIb, YTOOBI aOCOIMIOTHAS BENMYMHA X, T.e. |X,|, Moria

n?
OBITH clieJIaHa OOJIbIIE JIFOOOTO Hamepe ] 3aJaHHOTO IOJOKUTEIBHOTO
qucJa.

HepeMeHHaﬂ, IMpUHUMAIOIIAasA 3HAYCHUS, O6paTHBIe 10 BCIWMYHUHEC
COOTBETCTBEHHBIM 3HAUECHUSIM OECKOHEYHO OOJIBLIION BCINYHUHBI, €CTh

BEIMYMHA OECKOHEYHO Majas (XOTsd B HEKOTOpPhIX Y4YE€OHUKAX H

1 1
NPUMCHSIOTCSA YCJIOBHBIC 3amucu —=0 H 6:00, HO HX CJIeayeT
o0

BCAYCCKHU I/I36eFaTb, TaK KaK:



1) Jenuth Ha HYJb 3aIPEILICHO.

2) lenuthb xe Ha oo TOXKE HEJb3s, U0O oo HE YMCIIO, a CUMBOJ, JIEIHUTh
K€ Ha CHUMBOIJIbI O06 OTHOIIEHHH JBYX OECKOHEYHO OOJIBIIMX
BEJIMYUH TOBOPST, UTO OHO MPEACTABIACT COOON «HEONPEAEIEHHOCTY

o0
BHAa —, @ OTBICKAHHC I3TOTIO OTHOIICHHS HA3BIBACTCA «PACKPBLITHUCM
o0

HCOIIPCACIICHHOCTHN.

2 —_—
3amaua 2. Haiitu "m7nZ+—2n3_
"= 5n% —4n + 4

Pemenne.
7.2_3
. 7n2+2n—3 . n n2
lim———— =lim——1_ =
=5N° —An+4 now 4 4
- T
n n
Iim7+|img—limi2 7+2Iim£—3|imi2 7
_n—>oo n—>oon n—)oon _ n—>oon n—>oon _r
im5—lim > +lim % 5-4lim >+ 4lim & O
n—o n—o0 n n—o0 n n—o0 n n—o0o n

Onpenenenue npeaeaa GyHKUMH.

Uucno A HazpiBaeTcs npenesnoM (QyHkiuum  f(x) mnpu X,
cTpemsmiemMcss K a (Wi B TOYKE @), €ClIM Ui JII00Oro Harepén
3aJIaHHOTO TIOJIOXKUTENIHOTO YKciia ¢ (XOTsA Obl U KaK YrOJTHO MaJioro)
MO>KHO HalTH TaKO€ TOJOKUTEIBHOE YUCIIO & , YTO IS BCEX 3HAYCHHM
X, BXOIAIIMX B 00NacTh ompeaencHus (yHKIHWH, OTIMYHBIX OT a U
YAOBJICTBOPSIONINX YCIOBUIO [X—a|<5, MMEET MECTO HEPaBEHCTBO

f(x)-A<e.

YucJio e.

Iim(1+ 1) =g
X—00 X

lim(L+ x)% =¢;

x—0



Iim(1+ Ej =e:
X—00 X

lim(L+kx)x = "

x—0
5. 3apanus pacuérHo-rpaduyeckoi padorns Nel.

3ajnanuel. Beraucautse.

1. 1im X+
x>7 X—5
2. lim SNX
) X—0 X )
3. lim xcosi.
x—0 X
. 2x%2—x-1
4, lim=——_=
x—1 (X—1)2
5. i AX+2—4/6-X
. lim . )
x> X*—4
_ Wx-1
6. lim )
x—>1 %/;_1
7 3x% +2

im———.
-0 4X° + X +1

Ux® +1

8. lim )
x>0 x2 1 \[x
. 2X+1+3><+1
9. lim=——F—

x> 2% 4 3%



10. "mw

x> X —COSX

3aganue2. BoIYuciuTs.

1. lim(Wx% +1-+/x* -1).

X—>00

2. im(Wx*+2+x).

4. lim xsinl.

X—>00 X

5. lim 3N X

x-0 5iN8X

: 6
. sinx
6. lim——.

x-0 8in° X

. X
1. leinl(l— x)tg -

4x
8. |im(2x_3j .
x>0\ 2X -1

9. lim[x(In@~x) ~Inx)].

sinx

10. IXiLr(]J(1+ 2x2 ),

3apanmel. VccnenoBaTh Ha HEMPEPHIBHOCTH (PYHKIHUIO.

sin X
1.

X



sin X
— X0,

1 x=0.

6
10. y=——.
y X-9

3ananme4. Haiitu npon3BoaHy0 GyHKLIHU.

2
~1
1, =31/X .
y X% +1

12
2. y=— " |
y X2 +x+1
2
3. y- (X +1)(x —2).

3—X



4, y=Inx+1+In(/x +1).

5. y=5"In?x.
_2)5

6. y=1Io (X—

Y =100 (a2
7. y=sin?¥x.
8. y— sin® x
' \/c052x'
Q. y:arctg%+ctg4x.

10. y=x*(e*-5).

3aganmeS. Haiitn npon3BogHyI0 QyHKIHH.

COsSX

1. y=sinxe®™*,

2. y=log, In(x +/x* +12).

3x? +1e* cos® x

In*(3x—2)

6. y=

7. x*=xy+Iny=2,

8. e’ +e ™ +cosxy=0.



8. x* +xy? =6tgy .
9.2%siny—arcsin(2-3y) =0

10.



3aganmne6. Beruncauts npenen, UCrnomiab3ys npasuio Jlonurais.

X
1. lim=
x—>ooex
. efye =2
2. lim >
x—0 X
3. limxInx
x—0
. X+1
4. lim
X—>00 X_l
. X+sinXx
5. lim=——=,
x=2 X —Sin X

6. Iim(\/1+ x> 31+ %° )

X—»00

X3+ x?-6x
7. lim——.
x> X° —X+16
2
8. lim 0¢ =9
x=2 x° +3x—-10
X -3x _
A
x—0 X
10. lim10xInx.

x—0

3ananme7. Haiitu npomMexxyTKu BO3pacTaHusl M yObIBaHUS (YHKIIUU, TPOMEKYTKU

BBIITYKJIOCTH, TOUYKH KCTPEMYMa U TOUKH Meperuoa.

1. y=x>-2x*-7x+4.

2. y=—2_.
Y 1+ X2
3. y=x’Inx



5. y=3x*-6x

6. y:\/%

7. y=2x*-3x*+15.
8. y=2x"+Inx.

9. y=x%-6x°.

10. y=xe”.

3ananme8.VccienoBats GYHKIMIO U TOCTPOUTH rpaduK.

3—-4x

1. y= :
Y 2+5X
1+ x?

2. y= :
Y 1-x?
3x°

3. y= .
Y 2+x*
4. y=x"+x

5.y:x2+x—12.
_1\3

6. y:(x 1)2
(x+1)

27
7.y:x+F.

8. y=(2+x)e™".

18



10.y =x*+ %
X
3aganue9.Bruncinth HHTErpaIL.

dx
'Il—Zx'

. Icos(Bx +2)dx.

|

N

w

. ji/ﬂdx.

dx
4'J4x+3'

5. Ie‘””dx.

(o)}

. J'xexzdx.

\l

_[ xdx

Ji-x?

2x

8. J\/;dx.

9. Ix2e5X3+3dx.
10. _[InTde.

3aganme 10.Brrancinte UHTErpaI.

1. jxe’zxdx.

19
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N

: j(2 + 3x)e§dx.

w

.J.xlnxdx.

4, _[(x3 +1)In xdx .

o1

) szsin Xdx .

(o)}

: jln2(2x+3)dx.

\l

. _[XZ’de.

oo

. jarctgxdx.
9. jlnz xdx .
10. Iexsin 2xdX .

6. Kputepun ouenku pacdyeTHo-rpaduyeckoil padGoTbl M THNOBbIE OIIMOKHU
IPH ee BHINOJIHCHUH.

[IIxana oneHnBaHus Kpurepun onieHuBanus

«OTIM4HO» 00yyJaroIuics sSICHO U3JI0KUJI YCIOBUS 33/1a4, pellieHHsi 000CHOBaI

«Xopomo» oOyyaroluics SICHO M3JIOKUJI YCIIOBHUS 337ad, HO B 00OCHOBAHUU
pELIEHN UMEIOTCS COMHEHHS;

«Y 1OBJIETBOPUTETHLHOY oOyyaroluiicss M3J0XKWI pellleHne 3ajady, HO B PEHIeHHH €CTh
OIIIMOKH,

«HeynoBneTBOpUTENBHOY oOyyaroImuiicss He ySCHWII YCIOBHS 3a/1a4, peleHHst He 000CHOBA,
100 He c/1an paboTy Ha MTPOBEPKY.

7. PexomeHayeMmasi iuTeparypa

OcHoBHag JIuTEpPATYypa
1. boromonor, H.B. Marematuka: yueOHuk s By3oB/ H. B. boromonos,

I1. K. Camoiinenko. — 5-¢ wu3na., nepepad. um jgom. — Mocksa: M3maTenscTBo
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FOpaiit, 2021. — 401 c. — (Briciee o6pazoBanue). — ISBN 978-5-534-07001-9. —
Texcr : nanexktpoHHblt // OOpasoBarenbHas mnatdopma HOpaiit [caliT]. —
URL: https://urait.ru/bcode/468633

2. byrpos, f. C. Beicmas Matemaruka. 3agadHuK : yueOHOe mocoOue it By30B /
4. C. byrpos, C. M. Hukonbckuii. — MockBa : M3znatensctBo FOpaiit, 2021. —
192 c. — (Boicmee o6OpazoBanue). — ISBN 978-5-9916-7568-0. — Tekcr :
anekTpoHHbli  //  OOpasoBarenbHas  mnatdopma  FOpaitt  [caliT]. —
URL.: https://urait.ru/bcode/489755 .

3. Jlyary K. H. Bricmmas maremaruka. PykoBoacTBo Kk pemienuto 3amad. T. 1
[DnmekTponHBIi pecypc] : yuebd. mocodue / JIyary K.H., Makapos E.B., - 3-¢ u3zn. -
M..OU3MATJIUT, 2013. - 2016 «c¢. - Pexum  1gocTyma
http://znanium.com/catalog.php?bookinfo=854317

4. Munaue B. C. Briciias MmaremaTtuka [DneKkTpoHHbIA pecypc] : yueOnuk / B.C.
[Munaues. - M.: HUI] MH®PA-M, 2015. - 479 c. - Pexum pocrtyna :
http://znanium.com/catalog.php?bookinfo=469720

5. Jlyary K. H. Beicmias maremaruka. PykoBoacTBo K pemieHuro 3amad. Y. 2
[DnmekTponHsIi pecypc] : yued. mocodue / JIyary K.H., Makapos E.B., - 2-¢ u3n. -
M..OU3MATIJINT, 2015. - Pexxum JocTyna
http://znanium.com/catalog.php?bookinfo=854393

JlomogHUTENbHAS JIUTEPATYpa
1. Marematuka : ydebHoe mocooue / FO. M. lanunos, JI. H. Xypb6enko, I'. A.

Huxonora [u np.] ; mox pexa. JI. H. XKypbenko, I'. A. HukonoBoi. — Mockaa :
NH®PA-M, 2019. — 496 c. — (Bricmiee oopa3oBanue: bakanaspuar). — ISBN 978-
5-16-010118-7. — URL: https://znanium.com/catalog/product/989799. — Tekcr :

AJIEKTPOHHBIN.

2. Knoso, A. T'. Kypc nexumii mo matematuke : yaeOHoe nocodue / A. I'. Koo,
U. A. JIanynoBa ; IOxwublii (denepanbublii yHuBepcuter. — PocroB-Ha-Jlony
HOxub1t penepanbubiii yausepcuret, 2020. — 199 c. : un. — ISBN 978-5-9275-
3503. —URL: https://biblioclub.ru/index.php?page=book&id=612217. — TekcT :
DIIEKTPOHHBIM.

ITepuonrka
M3Bectust BbICIIMX  y4eOHbIX 3aBeneHuil. [loBosmkckuit  peruoH. Duzuko-
mareMmatnueckue Hayku / ria. penKpesumk B.JI. — Ilensza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — TekcT : 37K TPOHHBIH



https://urait.ru/bcode/468633
https://urait.ru/bcode/489755
http://znanium.com/catalog.php?bookinfo=854317
http://znanium.com/catalog.php?bookinfo=469720
https://znanium.com/catalog/product/989799
https://biblioclub.ru/index.php?page=book&id=612217
https://e.lanbook.com/journal/issue/314991
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8. Ilepeuenn pecypcoB HHGPOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHET?, HEOOX0AMMBIX 1151 Hanucanusi PI'P

9. TlpodeccuonanbHasi 0a3a JaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIC CUCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(pPEKBU3UTHI IOTOBOPA)

Acconuanus UHXeHepHoro odpa3zoBanus Poccun
http://www.ac-raee.ru/

COBepIHeHCTBOBaHI/Ie O6paSOBaHI/IH u
I/IH)I(eHepHOfI JACATCIIBHOCTH BO BCEX HUX
IIPOABJICHUAX, OTHOCAIIUXCA K yLIe6HOMy,

HaydYHOMY u TCXHOJIOTHYCCKOMY
HaIIpaBJICHUAM, BKJIIO4Yasa IIpoueCChI
npenoaaBanus, KOHCYJIbTUPOBAHUA,
HCCIICOOBaHUA, pa3pa60TI<H HHXXCHCPHBIX

peleHuid, BKIII0Yast He(hTera3oBy0 OTpacib,
Tpancdepa TEXHOJIOTH, OKa3aHUs
IIMPOKOTO CHEKTpa 00pa30BaTENIbHBIX YCIIYT,
oOecrieueHHs CBs3e C OOIECTBEHHOCTHIO,
IIPOM3BOJICTBOM, HAyKOH W MHTErpaluu B

Hay4Has 3JIeKTpoHHas oubanoreka Elibrary
http://elibrary.ru/

MEXYHapOJAHOE Hay4YHO-00pa3oBaTeIbHOE
IPOCTPAHCTBO.

CcBOOOJIHBIN 10CTYM

Hayunas AJEKTPOHHAS o6ubanorTeka
eLIBRARY.RU - 5310 KpynHeHmumi
pPOCCHICKHN MH(OPMaLMOHHO-

aHAJMTUYECKHH mopTan B o0JacTH HayKw,
TEXHOJIOTUM, MEIAWIMHBI ¥ O0pa30oBaHMA,
coJepxaluii pedeparsl U MOITHBIE TEKCTHI
Oonee 26 MJIH HaydHbIX cTaTedl u
nyOJMKalnui, B TOM 4YHCJE 3JIEKTPOHHBIE
Bepcun Oosiee 5600 poccUiiCKMX HAy4YHO-
TEXHUYECKUX KYPHAJIOB, U3 KOTOPBIX Oosee
4800 >xypHalOB B OTKPBITOM JOCTYIIE
cBOOOJIHBIN 1OCTYM

«Poccuiickoe
pecype] —

denepanbHbIil rnopTan
oOpa3oBaHue» [DNEeKTPOHHBIN
http://www.edu.ru

denepanbHbII nopTain «Poccniickoe
o0pa3oBaHUe» — YHUKAJIbHBIH MHTEpHET-
pecypc B chepe 00pa3oBaHUS U HAYKH.

ExeHeBHO MyOJIMKYyeT caMble aKTyalbHbIe
HOBOCTH, QHOHCBI COOBITHA,
UH(pOpPMaIMOHHbIE MaTepHabl JUIst
HIMPOKOro Kpyra yuraresen. ExenenensHo
Ha TIOpTaJleé Pa3sMEIAIOTCA SKCKIIIO3UBHBIE

MaTCpHralibl, HUHTCPBBIO (¢ BEAYIIUMU
CTeUATUCTAMH - nearoramu,
[ICUXOJIOTAMH, YYEHBIMHM, PEIOPTAXKU U
AHAIUTHYECKHE CTAThH.

Yurarenn [IOJIy4YaroT JOCTYI K
HOPMAaTHBHO-TIPABOBOM 6aze cepsl



http://www.ac-raee.ru/
http://elibrary.ru/
http://www.edu.ru/
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9. TlpodeccuonanpHasi 6a3a JaHHBIX U
HH(POPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH

(pPEKBU3UTHI IOTOBOPA)

obpa3oBaHus,

CaMbIMHU pa3IuYHBIMU
CepBUCAMU — TaKHMH,
TECTUPOBAHUE, OMPOCHI

TEMAaM U T.AO.

OHU MOI'yT IIOJIb30BATbHCA

MOJIE3HBIMU
KaK OHJIaiH-

II0 AaKTyaJIbHBbIM

Ha3Baunmue Cokpaménno | OpranuzanmonHo- | Orpacab (06aacTs | OpuunanbHBI
OpraHu3anmum e Ha3BaHUe npaBoBasi popma JAesITeJIbHOCTH) i caiiT
POCCHUMCKU | PocCHUO HeMpaBUTEIbCTBEHHOE | TBOpUeckuii Coro3 | http://rusea.inf
" COIO3 , HE3aBUCUMOE | OOIIECTBEHHBIX o
Hay4IHBIX u 00IIIECTBEHHOE Hay4HbIX, HAYy4YHO-
WH)KEHEPHBIX oObeauHeHne TEXHUYCCKUX,
OOIIIECTBEHHBIX WH)XCHEPHBIX,
00beIMHCHHI AKOHOMHUYECKHX
00BeIMHEHMI,
SIBJISTFOIITUX CST
FOPUTTYECKUMHU
JIUTIAMH,
CO3IaHHBIMI Ha
OCHOBE OOITHOCTH
TBOPYECKUX
PO eCCHOHATBHBI
X WHTEPECOB
YYEHBIX,
WHXXEHEPOB u
CIIEIIUATUCTOB  JIJIst
peanu3anuu 001X
Lejael u 3aaad.
Poccuiickuit PCU Oomiepoccuiickas 3amura obmux | http://poccuitckuin-
COI03 NH)KEHEPOB o01ecTBEHHAS HHTCPCCOB n | coto3-
OpFaHI/I3aHI/I$[ JOCTUIKECHHUA YCTAaBHBIX W@[
«Poccuiickuii coros | e
HUHKEHEPOB» (manee OOLeAMAHBLINXCH
rpaxjiaH,
HMEHyeEMas «Coro3») T —
ABJIIACTCA OCHOBAHHBIM CBOIO JEATeNbHOCTh Ha
Ha WICHCTBE | reppuropun Oonee
OOILIECTBEHHBIM TOTIOBUHBI ~ CYOBEKTOB
00beINHEHNEM, Poccuiickoi

CO3IaHHBIM B  (opme



http://rusea.info/
http://rusea.info/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
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00IIIECTBEHHOM
OpraHu3aIuu

Denepanuun

HPUJIOXEHHUE 1

MHWHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHUSA POCCUICKOMN ®EJEPALIANA
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®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEX/IEHUE
BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKUH MOJUTEXHUYECKUI YHUBEPCUTET»

YEBOKCAPCKAA HHCTUTYT (CI)I/IJII/IAJI= MOCKOBCKOI'O HOJIMTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UadopMaAIIHOHHBIX TEXHOJOTHH, DJIEKTPOIHEPTeTUKH U CHCTEM
VIIpaBJeHUs
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