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1. Heab ¥ opranu3anus BbINOJHEHUS PacYeTHO-IPapuYecKon
padoThI

B cooTBeTcTBHM € yUeOHBIM IJIAHOM 10 HAIIPABIIEHUIO MMOATOTOBKH
13.03.02 «DiekTposHepreTuka W AJIEKTPOTEXHUKa» OOydarouiuecs B
[poLecCe U3YUEHUS TUCUUTUTMHBI «MaTeMaTHKa» BBIIOJIHSAIOT PACUETHO-
rpaduyeckyro padboTyNe2.

eab pacyeTHO-rpapuyeckoid padOTHI - BbISIBUTH 3HAHUSA
CTYJIEHTOB METOHOJIOTUYECKHX OCHOB MAaTEMATHKU, YMEHUE PUMEHSATD
OTM 3HAaHHWS B  aHAJIM3€  COIMAJIbHO-DKOHOMUYECKUX  SIBJIICHUM,
MIPOU3BOJIUTH pacyersl, IIPUBUTH oOyyJaroummcs HAaBBIKU
CaMOCTOSITEJIbHON paOOThl C MPUMEHEHUEM MAaTEMAaTUYECKUX METOJIOB.

B XOJIe  BBIMIOJIHEHHUSI  pacueTHO-rpaduyeckor  paboThI
oOy4aromuicss TOJKeH MPOSBUTh YMEHUE CaMOCTOSATEIbHO paboTaTh ¢
y4eOHOW ¥ Hay4YHOM MaTeMaTUYeCKOW JIMTEepaTypod, NPUMEHSThH
MaTEMaTUYECKYI0 METOJIOJIOTHIO B aHAJIM3€ KOHKPETHBIX JTaHHBIX, YMETh
BBIYMCIIATH NPEJEIIbI, HAXOAUTh IPOU3BOIHBIE, HAXOAUTh HHTETPAJIBIL.
PacuetHOo-rpadmueckass pabora JODKHA  OBITH  BBINIOJIHEHA |
MPE/ICTaBIICHA B CPOK, YCTAHOBIIEHHBIN rpadkoM y4eOHOTO Tpoiiecca.

Brinosinenue pacuyeTHO-rpauyeckoii paboThI BKJIFOYAET
CHEAYIOIIUE ATAIbIL:
O3HAKOMJIEHME C  [OporpaMMoM  JUCHUIUIMHBI  «Maremarukay,
METOOUYECKUMU  PEKOMEHAAIMSAMHM TI0  BBIINOJHEHUIO  PAaCUETHO-
rpaduyeckoit paboThI;
npopaboTKa COOTBETCTBYIOUIUX Pa3eiOB METOA0JIOTUN MaTeMaTUKU 1O
PEKOMEHIOBAaHHON y4EOHOM JIUTepaType, KOHCIIEKTaM JICKITUH;
BBIIIOJIHEHHE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;

3aBepuieHHast padoTa MpeACTaBIsIeTCS AJsl MPOBEPKH Ha Kadenpy
IPENoAaBaTeNl0 B yCTaHOBJICHHbIE Y4eOHbIM rpadukxom cpoku. Cpok
npoBepku He Oozee 5-7 nmueit. IlpemomaBarens mpoBepsieT Ka4eCTBO
paboThl, OTMEUYAET MOJIOKUTEIbHBIE CTOPOHBI, HEAOCTAaTKU PabOTHl U
ounenuBaer ee. OOyuvarommuecs, HE TMOATOTOBUBIIME PacCUETHO-
rpaduyueckyto padoTy, K 3K3aMEHYy HE JI0ITyCKatOTCsl.

2. BbI0Op BapuaHTa M CTPYKTYPA PacuyeTHO-rpauyeckoit padoTbl
3agaHus A pacdyeTHO-rpad@uuecKux paboT  COCTaBIISIFOTCS
npernojaBaTesieM, KOTOPBIH  BeACT  JaHHYIO  JUCHUIUIUHY, U
yTBEPXKAAIOTCs Kadenpoil.
Homep BapuanTta pacyeTHO-rpaguveckoil paboThl BBHIOMpAETCS
oOygaroruMmcst 1o TmocienHed nudpe B mudpe HOMepa 3adeTHOM
KHIDKKU. Tak, Hampumep, ecnu mnocieanss 1mdpa mudpa 1, TO



00y4aromuics BBIMOIHIET pacueTHO-rpapuueckyio padboTy Mo BapuaHTy
Ne 1.

[Ipu BbIMIOJNIHEHUU pacyeTHO-Tpaduyeckoil paboOThl HEOOXOIUMO
IPUJIEPKUBATHCS CIEIYIOMIEH CTPYKTYPBI:

e TUTYJIbHBIN JIUCT;

o BBEJICHHE;

e PacyeTHas 4acTh;

o 3AKJIIOYCHHUE;

o CITUCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

TUTYJBbHBIN JIMCT SIBJISIETCA TMEPBOM  CTPAHUIIEH PaCUYETHO-
rpaduueckoit pabotel. OOpaszerr ero oQopmIIeHUS TNPUBEJACH B
[Tpunoxenun 1.

Bo BBegeHMu cojepkarcsi OOIIME CBEACHHUS O BbBIIOJHEHHOU
pab6ore (0,5-1 c.).

B pacyerHoii 4yacTu oOywaromuiics OJDKEH IOKa3aTh YMEHUE
OPUMEHSATh MaTeMAaTHYeCKHME METOJbl  pPAacueToOB, PaCCUUTHIBATH
HEOOXOJMMbIEe JlaHHBIE, JleJaTh Ha MX OCHOBE apryMEHTHpPOBaHHbBIE
BBIBOJIBI.

VYcnoBus 3aad B pacueTHOW YacTH JOJKHBI OBITh TPHUBEICHBI
MOJHOCTHIO. PemieHne 3amad cienyeT CONMpOBOXKIATh Pa3BEPHYTHIMU
pacdeTraMu, CChUIKAMH Ha MaTeMaTH4eckue (OpMyIbl, aHAIM30M H
BBIBOJIAaMH. 3aJlayd, B KOTOPBIX JaHBl TOJNBKO OTBETHl  0e€3
IPOMEKYTOUHBIX BBIUMCIICHHUMA, CYUTAIOTCS HEPEIICHHBIMHU.

Bce pacueTsl OTHOCUTENBHBIX TOKa3aTeNel HY>KHO MPOU3BOIUTH C
NPUHATON B MaTeMaTUKE TOYHOCTHIO BBIYMCICHUI: KOA(D(UIIMEHTHI - 10
0,001, a mpouienTs - 10 0,1.

Craenyet oOpatuth 0c000€ BHUMAHUE Ha BBIBOJIbI, KOTOPbIE JOJIKHbI
ObITh 0OOCHOBAHHBIMU, TTOATBEPKIATHCS MPEABAPUTEIIBLHBIM aHATU30M
udpoBOro MaTepuarna.

B 3akuaouennu pacuetHo-rpaduueckoit padbotsl (1 c.) B kpaTkoi
(dopMe pe3toMUpyIOTCs pe3yIbTaThl PAOOTHI.

[locne  3akmrodeHuss  MPHUBOJUTCS ~ CHHCOK  JIMTEPATYPHI,
BKJTFOUYAIOITUI TOJIBKO T€ UCTOYHUKHU, KOTOPHIE OBLIHM HCIIOIB30BAHbBI TIPU
BBITIOJTHEHUH PacUYeTHO-Tpaduueckoil paboThl U Ha KOTOPBIE MMEIOTCS
CCBUIKH B TEKCTE PabOTHI.

[Ipu onucanuu TUTEPaTypHBIX UCTOYHIUKOB HEOOXOANMO YKa3aTh:

o (haMWJIMK ¥ UHULMAJIBI ABTOPOB;

o HA3BaHUE KHUTH, COOPHUKA, CTATHU;

¢ MECTO U3JIaHUS;

o U3J1aTENIbCTBO;

o TOJ U3/IaHUS;



¢ KOJIMYECTBO CTPAHUL WJIM KOHKPETHBIE CTPaHUIIbI (IIOCIEIHUE B
CJly4ae CChUIKHM Ha CTaThIO WJIM CTATUCTUYECKUI COOPHUK).

CranmapTHblii popMaT onvcaHus UCTOUYHUKOB MPHUBEIEH B CIUCKE
JIUTEPATYPBI.

3. TpeGoBanus K 0(popMJICHHIO pPacyeTHO-TPaduUecKoil padoThI

[Ipu odopmiennn pacueTHO-Tpaduyeckor padoOThl HEOOXOAUMO
PYKOBOJICTBOBATHCS CJIEIYIOIIMMU TPEOOBAHUSIMU:

1. O6bem pabotel - 10-15 cTpanul] TekcTa Ha CTaHAAPTHBIX
muctax ¢opmara A4, HaOpaHHBIX Ha KOMIBIOTEPE C MCIOJIb30BAHHEM
TEKCTOBOI'O PEAAKTOpa WM BpPYYHYHO (IMMCbMEHHO), TaOJIUYHOrO
mpoliieccopa WM JAPYTuX MPOTPaMMHBIX CpelcTB (pasmep mpudrta - 14
IIyHKTOB, UHTEpPBAI - 1,5).

2. CtpaHullbl HOHKHBI OBITH MPOHYMEPOBAHBI U MUMETH TOJIS
cleBa M CIpaBa HE MeHee 25 MM IS 3aMe4yaHHWil IIperojiaBaTesis-
KOHCYJIbTAHTA.

3. B Tekcte He MOMKHO OBITH COKpAIICHHWH CIOB, KpOMeE
OOILIETIPUHSITHIX.

4. Bce mpomexyTouHble JaHHBIE MPOBOJUMBIX PACUYETOB U
pe3yJbTaThl CIAEAYET MPEICTABISTH B SBHOM BUJIE.

5. Bce T1aOnuupl OOMKHBI HMMETh CKBO3HYKO HyMEpalLUIO.

[IpuBenennsie B paboTe WiLTtOCTpauuu (rpaduku, AUarpaMMsbl) JOJIKHBI
UMETh MOAPUCYHOUHBIE TOIHUCH.

6. OnucaHue JUTEPATYpPHBIX HCTOYHHKOB BBINOJIHAETCS B
COOTBETCTBUU CO CTaHAAPTHBIMU TpeOOBaHUSIMH, IPUBEIACHHBIMU B

IPEABIAYIIEM pa3aere.
4. Teopernuyeckuii MaTepHaJ M IpUMepbI PelIeHUs 32124

Hpez[eﬂ IIOCJICA0OBATCIIbHOCTH.

Ywuco a Ha3kIBaeTCs IpcacioM 1oCiacaoBaTCIIbHOCTU {xn}

X; 5 Xy 5 XgpeeeiX 5. (mpeaenoM MepeMeHHOH x, WU MPEAeIIOM
byHKIIMA  f(n)), €CIM KakoBO Obl HHM OBUIO Hamepén 3aaaHHOe

ITOJIOKUTCIBHOC YHCIIO ¢, BCECraa MOXHO HAWTH TaKoOE HaTypaJIbHOC
qHCJI0 N, 4qTO JJIs1 BCEX YJIICHOB IMOCJICA0BATCIbHOCTH C HOMCPaAMHU I’l>N,
6y,Z[CT BBIITIOJIHATBECSA HECPABCHCTBO



x, —d<e

910 HCPABCHCTBO PABHOCHJIBHO TaAKUM JIBYM HCPABCHCTBAM:

a-g<x,<a+e

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

Ecim yMEHBIINTh YHUCIO &, TO COOTBETCTBYIOIIMH €My Homep N
YBEIINYUTCAL.

JIsist mocnenoBaTeNbHOCTH (MIIM JUIsl TIEPEMEHHOM X, ) HE0Os3aTeIbHO

CYILIECTBYET IIPENEI, HO €CIIU 3TOT IPEIEI €CTh, TO OH €IMHCTBEHHBIN.

Ecii uMciIo a ecTh Tpesel I0CIeJ0BaTENLHOCTH {x, | ¢ OOIIUM 4jIeHOM
x,=f(n) WIM TNEPEMEHHOW BEIMYMHBI X,, TO O3TO CHUMBOJWYECKH

3allMChIBACTCs TaK:

limx, =a
n—>00
B tom ClIy4dac, Korga mnepcMeHHasd BCJIMYMHA X, HMECT IIPCACII,

paBHBIﬁ a, TOBOPAT, qTo 9Ta INCpEMCHHAA  BCIMYMHA WA
IIOCICA0BATCIIbHOCTD {xn} CXOOUTCA K d.

[locnenoBarenbHOCTh, HE  HMEIONIYIO  Tpenesa,  Ha3bIBAIOT
PacXOAIICHUC.

HepeMeHHaﬂ BCIIMYMHA X, MOKCT CTPCMUTLCA K CBOCMY IIPCACITY

paznuyHbIMM crioco0amMu: 1) ocraBasich MEHbILIE CBOETO Mpezena, 2)
OCTaBasicb OOJIbIIIE CBOEro Mpenena, 3) KoJIEOIsICh OKOJIO CBOETO
npenena u 4) npuHUMasi 3Ha4€HUs, PaBHbIE CBOEMY TIPEIETY.

Breibop uucna & mpou3BOJIEH, HO TOCJE TOTO KaK OHO BBIOpPaHO,
HUKAKUM U3MEHEHUSIM B JAIbHEMIIIEM OHO HE JIOJKHO IOJIBEPraThCsl.

3agaua 1. JlokaszaTh, YTO IIOCIEAOBATCIHLHOCTh C OOIIMM YJICHOM

X, = UMEeT Ipejies, paBHbIH 1.

n

n+l1



Pemienne. BribepeM mNpoHM3BOJIBHO TMOJIOKUTEIBHOE YHUCIO & H
ITIOKAXKEM, YTO JJIsI HEr0 MOKHO OIPENEIINTh TAKOE HATYPAIBHOE YHCIIO
N Oyner BBIOJHATHCS HEPABEHCTBO , B KOTOPOM HAA0 B3ATh a=1;

n
X = T.C. HCPABCHCTBO:
n >
n+l

P— <E&.

n+l

ITocne IMPUBUICHUA B CKOOKax K O6IIICMy 3HAMCHATCIIIO ITOJIYUYHUM:

n+l-n
— <& <&
n+l1 , WK n+l1
Ho ecnu 1 <¢g, TO 1<8. %63 IIOCJICOIHECTO HepaBCHCTBa CJ'IC,Z[yeT,
n-+ n-+

1* 1
910 n+l1>—, n>—-1.
£ £

1 1
Ecm a<b, TO —>—.
a

1
3Hauut, ecnu HoMep N Oonblie, 4eM ——1, TO HEPaBEHCTBO OyaeT
&

BBITIOJIHATHCS. Tenepb HaJlo PEeNTh BOIPOC O Yucie N, 0 KOTOPOM UIET
pedb B onpeaesieHuH. 3a 4ucio N MOXXHO MPUSITh HauOOJIbIIEee 1IeJI0e

1
qucyo, cojepikaiieecss B uucie —-1. Hawubombinee menoe 4wucio,
&

coziepkaIieecs B uucie x, 00o3HagaeTcst 3Hakom E(x).

Ha ocHoBanmu 3TOro HamOOIbIIEE ICeJI0C 4YMCIIO, COACPIKAIICCCA B

YHCJIIC l—l, HaJ10 0003HAYUTD TaK: E[l—lj .
& &

I/ITaK, MOJKHO IIPUHATDH

()



(npenmonaraercs, 4To E[l—l) >0, nHaue N He OyJeT HaTypaJbHbIM U
£

€ro HaJio OpaTh paBHBIM 1).

3akmoueHue: [lo TpPoW3BOJLHOMY 3aJJaHHOMY IOJOXHUTEIHBHOMY
YUCJTy & MBI HAIIUTA TaKO€ HAaTypaJlbHOE YKUCIIO N, UTO JIJIsl BCEX HOMEPOB
n>N HepaBeHCTBO (11.4) AEHCTBUTENBHO BBHIMOJIHSAETCS, a4 3TUM U
JI0OKa3aHo, 4TO | SIBISETCS MPEAeioM IMOCIEN0BATEILHOCTH C OOIIIM
YJICHOM

BeckoHeuHo MaJsibie 1 0€CKOHEYHO 00JILINNE BEJIHYNHDI.

Ecnu nepemenHasi BeJIM4MHA X, UMEET CBOMM MpeIesIoM HyJIb limx, =0

, TO OHA Ha3bIBaeTCsl OECKOHEUYHO MajoOh. DTO ke OMPEeIeHNE MOKHO
BBICKa3aTh U B IpyTroi GOpMyIUpPOBKE:

HCpCMCHHa}I BCIIMYMHA X, Ha3bIBACTCA OCCKOHEYHO M&J’IOfI, CCIn OJid

BCSKOIO Harepé1 3a[aHHOrO MOJIOKUTENHLHOTO YHCIIA & MOXKHO yKa3aTh
TaKOe HATypajbHOE YUCIO N 4TO [x,|<& HIst BCeX HOMEPOB 71, KOTOpbIE

ooupire N.

Hu oaHo uucno, kpome HyJis, HE MOXKET OBITh OTHECEHO K OECKOHEUHO
MaJIBIM BEJIMYMHAM.

Anrebpanueckas cyMMa HECKOJIbKUX OECKOHEUHO MaJIbIX BEJIMYUH €CTh

TaKkKe BeIMYMHA OeckoHeuyHO Manas. (Asredpandeckoi CyMMoOMn
HA3BIBACTCS Takas CyMMa, WICHbl KOTOPOW MPHUCOCIUHSIOTCA NPYT K
ApYTy HE TOJBKO MPHU MOMOIIM 3HAKA TUTIOC, HO W NP TIOMOINM 3HaKa
MUHYC).

PasHoCcTh JByX OECKOHEYHO MaJIbIX BEJIMYMH €CTh BEJIIMYWHA
OECKOHEYHO MaJiasl.



[TpousBenenre orpaHMYEHHON EPEMEHHON BEIUYMHBI Ha OECKOHEUHO
MaJIylo €CTh BeJIMYMHA OECKOHEYHO Malasl.

Otcrona cienyer:

OO0 oTHOIMICHNHT ABYX OCCKOHEYHO MAJIBIX BEIMYUH HHOraa roBopsT, 4TO

o 0
OHO IIPCACTABJIACT cobom CHEOIIPCACICHHOCTD» BHUAA 6 .

Brruucnenue npeacia OTHOMICHHA ABYX OECKOHEYHO MaJbIX YacTO

. 0
HAa3bIBACTCA TAKIKC PACKPBITUEM «HCOIIPCACICHHOCTU) BU 1A 6 .

beckoHe4YHO 00J1bIIINE BEJITNYHHDI.

[TepemenHas BeMurHA x, Ha3bIBA€TCS OECKOHEUHO OOJIBIION, €CITH IS
BCSKOTO Hamepé€n 3aJaHHoro uyucia M>0 MOXHO yKa3aThb Takoe
HaTypajJibHOE NN, 4TO I BCEX HOMEPOB 7, OOJBIIUX N, BBINOJTHACTCS
HEPABEHCTBO

x,|>M . Kopoue: nepemMeHHasi BeJIMUMHA X, Ha3bIBaeTCA
OECKOHEYHO OOJIbIION, €clii, HauMHas C HEKOTOpOro HoMepa, OHa
CTAHOBUTCSL M OCTa€Tcs NpU BCEX MOCIEAYIOUMX HOMEpax IIo
aOCOJIOTHOM BEJIMYMHE OOJIbIE JIFOOOT0 33JaHHOTO IMOJOKUTEIHHOTO

gucina M. Ecim x, ecTh BenumumHa OECKOHEYHO OOJbIIas, TO 93TO

3aIMCBIBACTCSA TaK limx, =0, UIIA X, —> ©.

Crnenyer oOpaTuTh BHHMaHHE, YTO M3 ONpEAeNieHUs OECKOHEYHO
00JIBIIION BETMYUHBI CIIEYET, UTO 3HAK X, POJIM HE UTPAET, a TpeOyeTcs

JINIIb, yTOOBI a0COJIIOTHAS BEIMYMHA x,, T.C. , MOT'JIa OBITH caciIaHa

‘xn

OoupIIIe JTIF0O0ro Harepea 3aJaHHOI0O ITOJOXHUTCIIbHOIO YHUCJia.

[lepemenHas, npuUHUMAarONas 3HA4YCHHs, OOpaTHBIE IO BEIMYUHE
COOTBETCTBEHHBIM 3HAYCHHSIM OCCKOHEYHO OOJIBIIION BEIMYUHBI, €CTh
BEJIMUYMHA OECKOHEUYHO Majasi (XOTS B HEKOTOPhIX Yy4YeOHHMKaX U

1 1
PUMCHSIOTCS YCJIIOBHBIC 3aliCM —=0 H 6:oo, HO HX CICOyeT
e 0]

BCAYCCKHU I/136CF8,TB, TaK KaK:

1) denutb Ha HyJIb 3aIPEIICHO.



2) JlenuTh e Ha oo TOXKE HEIIb3s, H0O oo HE YHCIIO, a CHMBOJI, JCIUTH
e Ha CUMBOJIbI OO OTHOIICHUH JABYX OECKOHEYHO OOJBIITUX BEIUYNH

9 . e 0]
TOBOPST, YTO OHO IMPCACTABIISCT coOoM «HCOIIPCACIICHHOCTL» BUJIa —, a
e @]

OTBICKAHHUC 9TOTI0 OTHOIIICHUA Ha3bIBACTCA «PaCKPLBITHEM
HCOIIPCACICHHOCTHU .

2
3agaua 2. Haiitu lim7nz+—2n3.
e 5p% —4n+4

Penienue.
2 3
2 _ 7+7_72
lim 22173y n
n—)oosn _4n_|_4 n—)oo5 4 4
n n
lim7+lim%—limi2 7+21iml—31imi2 7
n— n—0 n n—0 n n—»0 n n—»0 n

lim5—lim ™ +lim &  5-4lim > +4lim - O
n—>0 n—>0 n n—>0 n n—>0 n n—>0 n

Omnpenesienue npeaena pyHKIUH.

Yucno A Ha3bIBaeTCs MPeaeioM PYHKIUH f(x) TPHU X, CTPEMAILEMCS

K a (W B TOYKE @), €ciau JUIg JI000To Hamepén 3agaHHOTO
MOJIOKUTEJIBHOTO 4Yuchia ¢ (XOTd Obl U KaK yrogHO Majoro) MOKHO
HaWTU Takoe MOJOXKUTEIbHOE YUCIO &, YTO JJIA BCEX 3HAYEHUH X,
BXOJAIIMX B 00JacTh onpejaesieHuss (YHKIHMH, OTIUYHBIX OT a H
YIOBJICTBOPSIONINX YCIOBUIO |[x—d|<S, MMEET MECTO HEePaBeHCTBO

f(n)-4<e.

Yucao e.

lim(l + lj =e;
X—>00 x

lim(1 + x)% =e;

x—0



lim[l + E) =e*;
X—>0 X

lim(1 + kx)s =

x—0

5. 3apanus pacuérHo-rpaduyeckoii padornb Nel.

3ananuel. BerunciauTs.

1. lim3xJr5 .

-7 x =5

2 lim Slle

X—>0 X

. 1
3. limxcos—.
x—0 X

x—1 (x _ 1)2
5. lim X F2 V6
) x—2 x -4

J_ 1
r—>13\/_ 1

2
7 qim— t2
x—>°°4x +x+1

8 4 9 1
lim
x—’“’x +\/_



. 4x+sinx
10. lim———.
X% X —COSX

3ajganmne2. BoranciauTs.

1. limW/x?> +1-+/x>—1).

X—>0

2. lim(vVx*> +2 +x).

. 1
4. limxsin—.
X—>00 x

5 lim sin4x

x>0 sin 8x

. sinx®
6. lim—
=08In” x

. x
7. lxlilll(l - x)tg; .

4x
8. 1im(2x_3] .

xoo 2x —1
9. lim[x(In(1 - x) — Inx)].

sin x

10. Tim(1+2x?) = .

x—0

3apanmel. MccnenoBaTh Ha HENPEPHIBHOCTH (PYHKIIUIO.

1‘ y:smx.

X



sin x

,x#0,

1, x=0.

6
10. y= }
Y x-9

3ananued. Haiitu npousBoaHyto GpyHKIUN.

12
x> +x+1

3. y= /()H—l)(x2 -2) .
3—x

2. y=



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

5. y=5"In’x.
_2)5
6. y=1lo (x .
YOS Ty
7. y=sin’*¥x .
.3
g, Sin"x

A\/cos2x '

X

V3

9. y=arctg—=+ctgdx.

10. y=x*(e™ -5).
3aganueS. Haiitu npousBoaHyto GpyHKINN.

Cos x

1. y=sinxe™".

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

3. y=x"
4. y:xsinzx
5. y=x"

2 2
Ux? +1e* cos’ x

In*(3x-2)

6. y=

7. x> —xy+Iny=2.

8. e’ +e " +cosxy=0.



8. x’ +xy* =6tgy.
9.2"sin y —arcsin(2-3y) =0

10. y=x™",



3amanue6. Boiuncnuth npenen, ucnonb3ys npasuio Jlonurans.

1. lim-=> .

x>0 o

e'+e -2
—_—.

2. lim

x—0 X

3. limxlnx.
x—0

.oAx+1
4. lim )

oo Jx—1

. Xx+sinx
5. im————=.

xo® x —Sin X

6. lim(\/1+x2 Y1+ x )

X—>00

3,2
7 hmu

e ' —x+16

In(x* - 3)
=2 x% +3x-10

e"+e =2
—_—

9. lim

x—0 X

10. lim10xInx.

x—0

3ananme?. Haiitu npomexxyTku Bo3pacTaHusl M YObIBaHUS (DYHKIMH, MPOMEXYTKH

BBIMYKJIOCTH, TOYKU SKCTPEMyMa M TOUKH reperuoa.

l. y=x’=-2x>-7x+4.

2. y=——.
1+x°
3. y=x"Inx.

4. y=+ln*x-1.



5. y=3x"—6x

6. y= 1+ x
Inx

7. y=2x"=3x" +15.

8. y=2x"+Inx.
9. y=x>-6x".
10. y=xe".

3ananme8.VccienoBath GYHKIMIO U TOCTPOUTH rpaduK.

1 _3-4x
i 2+5x
2
2.y:1+x2.
I-x
3x°
3.y= .
4 2+x!
4, y=x"+x
5 y=x2+xiz.
3
6. :(x 1)2
(x+1)
7. y:x+—z.



9. yzew.

10,y =2+ 5
X

3amanue9.BruncinTh HHTErpAJL.

dx
1. Il—zx'

2. j cos(3x + 2)dx .

W

.J.S\/de.

dx
+ ~[4x+3'

()}

. J.e’zx”dx.

6. _fxe"2 dx .

~

J~ xdx

1—x?

8. Jz\/fdx.
X

3
9. J.xzes" Bdx.

10. JlnTxdx.

3amanue 10.Boiuncnuth UHTETpAa.

1. J.xe’zxdx.
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2. J‘(2+3x)e§dx.
3. J.xlnxdx.
4. _[(x3 +1)lnxdx.

5. Ix2 sin xdx .

o)

. Iln2(2x+3)dx.
7. Ix2_xdx.

8. J. arctgxdx .

O

. Ilnz xdx .

10. J-e" sin 2xdx .
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6. Kpurepuu oueHku pacyeTHO-rpagu4yecKoil padoThl M TUIOBbIC OLIUOKH NIPH

€€ BBIIIOJITHCHUUH.

[ITkxana onieHBaHUSA

Kpurepuu onieHHBaHUs

«OTIn4HO» O0yYaroImuicss SICHO M3JIOKWJI yCIOBHS 3ajad, peIIeHUs
000CHOBaII
«Xoporio» 00yJaroIuics ICHO U3NIOKUI YCIOBHS 33]1a4, HO B 000CHOBaHUU

pELICHUI UMEIOTCS COMHEHUSI;

«Y IOBIIETBOPUTEIILHO»

OOydaromuicss W3JI0KUI PElIeHUEe 3a1a4, HO B PEIICHUH €CTh
OIIINOKH;

«HeynoBneTBOpUTEILHO

oOyvaromuiicss ~ HE YSCHWI YCJOBHS 3aJad, pPCLICHHsS He
o0ocHOBaJI, 1100 He cian paboTy Ha IPOBEPKY.

7. PexomeHnayemasi Jjureparypa

OcHoBHas JIUTEPATYpa

1. boromonoB, H.B. Maremaruka: yuyeOHuk mis By3oB/ H. B. boromosos,

I1. . Camoiinenko. — 5-e u3f., mepepad. u qom. — Mocksa : MznatensctBo FOpaiir,
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2021. - 401 c. — (Bwicmiee ob6pazoBanue). — [SBN 978-5-534-07001-9. — Tekcr :
anekTpoHubii  //  OOpa3zoBatenbHas — mnatdopma  FOpaitit  [caiT]. —
URL: https://urait.ru/bcode/468633

byrpos, f. C. Breiciras maremaTuka. 3aJadHuK : yaeOHOE MOCOOME ISl BY30B /

S. C. byrpos, C. M. Hukonbckuii. — Mocksa : N3narensctBo [Opaiit, 2021. —
192 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-9916-7568-0. — Tekct
anekTpoHubii  //  OOpa3zoBatenbHas — minatdopma  FOpaitit  [cadiT]. —
URL.: https://urait.ru/bcode/489755 .

. Jlyary K. H. Beicmiag maremarunka. PykoBoacTBo k pemenuro 3agay. T. 1

[DnexTpoHHBIHN pecypce] : yued. mocodue / Jlynry K.H., Makapos E.B., - 3-e u3. -
M.:OU3MATIINT, 2013. - 2016 C. - Pexum JIOCTyTIa
http://znanium.com/catalog.php?bookinfo=854317

[lIunayes B. C. Beiciias matematuka [DIeKTpoHHBIN pecypc] : yueonuk / B.C.
[Munayes. - M.: HUL[ UH®OPA-M, 2015. - 479 c. - Pexum pgocrtyna :
http://znanium.com/catalog.php?bookinfo=469720

. Jlyary K. H. Bricmmas marematnka. PykoBoAcTBO K pemieHuro 3azad. Y. 2

[DnexTpoHHBIN pecypce] : yueb. mocodue / Jlynry K.H., Makapos E.B., - 2-e u3. -
M.:OU3MATIINT, 2015. - Pexxum JOCTyTIa

http://znanium.com/catalog.php?bookinfo=854393

JlonoJIHUTENbHAS IUTEpaTypa

l.

Marematuka : ydyebHoe nocooue / FO. M. anumnos, JI. H. XKyp6enko, I'. A.
Huxonora [u np.] ; mox pea. JI. H. XKyp6enko, I'. A. HukonoBoit. — Mockaa :
NH®PA-M, 2019. — 496 c. — (Bricuiee oopa3zoBanue: bakanaspuat). — ISBN 978-
5-16-010118-7. — URL: https://znanium.com/catalog/product/989799. — Tekcr :
DIIEKTPOHHBIN.

Knoso, A. T'. Kypc nexkumii mo marematuke : yuyeObnoe mocodue / A.I'. Kioso,
N. A. JIstiynoBa ; FOxHBIM (enepanbHblii yHUBEpCcUTET. — PocToB-Ha-JloHY :
HOxwnbIi1 penepanbubiii yHuBepcutet, 2020. — 199 c. : un. — ISBN 978-5-9275-
3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — Tekcr :
AIIEKTPOHHBIN.

Ilepuonvka
M3Bectust BbIcIMX  yueOHbIX 3aBeneHuil. [loBomkckuit  pernoH. Dusmko-
matemarnyeckue Hayku / r1a. penKpesumk B.JI. — Ilenza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — TekcT : 37I€KTPOHHBIN



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. Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM CETH
«/HTepHeT», He00X0AUMBIX I Hanucanusa PT'P

9. Tlpodeccuonanbhas 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI IOTOBOPA)

Accornuanust ”HXeHepHoro oobpazoBanust Poccun
http://www.ac-raee.ru/

CoBepriieHcTBOBaHWE ~ OOpa3oBaHUS U
WH)KCHEPHOH JESTeNbHOCTH BO BCEX HX
MMPOABJICHUAX, OTHOCAIIUXCA K y‘IeGHOMy,

Hay4YHOMY u TEXHOJIOTHYECKOMY
HaIPaBIICHUSM, BKJTIOYAst MpOLIECCh
MpenojaBaHus, KOHCYJIbTUPOBaHUS,

UCCJICIOBaHMS, Ppa3pabOTKH WHKCHEPHBIX
pelIeHHH, BKIIIOYasi HeTera3oByro oTpaciisb,
TpaHcdepa TEXHOJIOTUH, OKa3aHHsI
IIUPOKOTO  CIEKTpa  00pa3oBaTeIbHBIX
YCIyT, o0ecrieueHHs cBsi3eit C
00LIECTBEHHOCTBIO, HPOU3BOJICTBOM,
HAayKOH M HHTErpalMyd B MEXIYHApOIHOE
Hay4YHO-00pa30BaTeIbHOE IPOCTPAHCTBO.
CBOOOHBIN 1OCTYI

Hay4Has dJeKTpoHHas onbianoreka Elibrary
http://elibrary.ru/

Hayunas 3JICKTPOHHAS OonbnmoTeka
eLIBRARY.RU - 310 KpynHeWlmmi
poccHiiCKHiA nH(pOpMaIMOHHO-
aHAJTUTUYECKUI MopTan B 00JacTU HAyKH,
TEXHOJIOTUU, MEAMIMHBI U O0Opa3oBaHMS,
cojiepKauii peeparsl U MOJHBIE TEKCTHI
Oomee 26 MIIH HAy4YHBIX CTaTred W
myOMuKanuii, B TOM YHUCIE AJIEKTPOHHBIC
Bepcun Oosiee 5600 pOCCHICKUX HAy4YHO-
TEXHUYECKUX JKYpPHAIOB, H3 KOTOPBIX
oomee 4800 >KypHAJIOB B OTKPBITOM
J0CTYyIIE CBOOOJIHBIN OCTYI

®denepanbHbII nopTan «Poccuiickoe
oOpazoBaHue» [ DIEKTPOHHBII
pecypce] — http://www.edu.ru

Oenepanbubii - noptrann  «Poccuiickoe
0o0pa3oBaHNe» — YHUKAIbHBIH HWHTEPHET-
pecypc B chepe 0Opa3oBaHUs U HAYKHU.
E>xeHEeBHO MyOIMKYET CaMble aKTyaJIbHbIE
HOBOCTH, AHOHCEI COOBITHI,
nH(pOpPMAalOHHbIE MaTepHUabl LA
IMPOKOro Kpyra unrareneil. ExxenenenbHo
Ha MOpTaje Pa3MENMaloTCs dKCKIIO3HUBHBIC
MaTepuasgbl, HWHTEPBBIO C BEAYIIUMHU
cricuuajanucraMu — negaroramMu,
MICUXOJIOTaMH, YYEHBIMH, PEHNOpPTaXHU U
AHAJIUTUYCCKHUEC CTAaThU.

Yurarenu MOJTy4aroT JOCTYT K
HOPMATHUBHO-TIPAaBOBOM  0a3e  cdepsl



http://www.ac-raee.ru/
http://elibrary.ru/
http://www.edu.ru/
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9. Tlpodeccuonanbhas 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

Nudopmarus o mpaBe COOCTBEHHOCTH

(pEKBU3UTHI IOTOBOPA)

CaMBIMH
CepBUCAMU —
TECTUPOBAHUE, OIMPOCHI IO AaKTyaTbHBIM
TEMaM H T.1.

o0pa3oBaHMs, OHH MOTYT TMOJb30BATHCS
pa3IUYHBIMU

TaKHUMH,

ITOJIC3HBIMH
Kak OHJIalH-

HazBanue
OpPraHM3aunu

CoxpaménHo
e Ha3BaHHe

Opranu3anuoHHO-
npasosas popma

OTtpacab
(o0sacTh
JeATeJIbHOCTH)

OduunanbHbI
i cailT

POCCHIMCKH
71 COI03
Hay‘IHI:IX n
WHKXCHEPHBIX
OOIIIECTBEHHBIX
00bEINHEHN I

PocCHHO

HeraBI/ITeHBCTBeHHO
e, HE3aBHCHUMOE
00IIIECTBEHHOE
o0BeIMHEHNE

TBOpueckuii Coro3
0OIIIeCTBEHHBIX
Hay4YHBIX, HAy4YHO-
TEXHUYECKHX,
I/IH)KeHepHBIX,
SKOHOMHYECKHX
00BbCIUHCHHIA,
SIBJISTFOLLIMX CST
IOPUINYECKUMU
JIALIAMU,
CO3JIaHHBIM Ha
OCHOBE OOIIHOCTH
TBOPUYECKUX
poQeCCHOHATBHBI
X WHTEPECOB
YYCHBIX,
WHKCHEPOB u
CIIEIAAIMCTOB JIJIS
peanuzanuu
o0mmx 1enerd u
3a7a4.

http://rusea.inf
o)

Poccuiickui
CO03 MH)KEHEPOB

PCH

Oo6mmepoccuiickas
o0IIeCTBEHHAS
OpraHH3aIus
«Poccuticknit CO103
WHXEHEPOB)

UMCHYCMas

(mamee
«Coro3»)
SIBIISIETCSI  OCHOBAHHBIM
Ha YJICHCTBE
0OIIIeCTBEHHBIM

3amura 00Immx
HUHTEPECOB u
JIOCTH)KCHUSI YCTaBHBIX
nesnei
00BEIMHUBILNXCS
rpaxkaa-,
OCYIIECTBIIAIOIINX
CBOIO JIESTENLHOCTh Ha
TEPPUTOPUHI 6onee

IIOJIOBHHBI Cy6’LCKTOB

http://poccninckunin

-COH03-

MH)'KEHEQOB.QQ[



http://rusea.info/
http://rusea.info/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
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00beIMHEHNEM,
CO3MaHHBIM B  (opme
00IIIECTBEHHOM
OpraHMu3aIuu

Poccuiickoit
®deneparyu
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IMPHUJIO)KEHUE 1

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJEPALIUA
®EJIEPAJTBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJ/ILHOE YUYPEXK/JEHUE
BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKUI YHUBEPCUTET»
YEBOKCAPCKHIA UHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O YHUBEPCUTETA
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