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1. Lenab u opranu3anus BbINOJHEHUS PacYeTHO-TpadpuIecKoil
padoThI

B cooTBeTcTBHM € YYEOHBIM IJTAHOM IO HAIPABJICHUIO MTOATOTOBKU
13.03.02 «DJIEKTpORHEPreTUKa M 3JIEKTPOTEXHHKA» OOydYaroluecs B
IIpOLIECCE U3YUEHUS TUCUUILTUHBI «MaTeMaTHKa» BBIIOJIHSAIOT PACUETHO-
rpaduueckyo paboTyNe2.

Heab pacyeTHO-Tpapuueckoid PpadOTHI - BBISIBUTH 3HAHUSA
CTYIEHTOB METOHOJIOTUYECKHX OCHOB MaTEMATUKU, YMEHUE PUMEHSATH
3TM 3HAaHMS B  AHAJNU3€ COLMAJIbHO-3KOHOMHUYECKHX  SBJICHMIA,
IIPOU3BOJIUTH pacuersl, IIPUBUTH oOyyaromumcs HaBBIKU
CaMOCTOSITENIbHOM pabOThl C IPUMEHEHUEM MAaTEMATUYECKUX METOJIOB.

B  xome  BhIONHEHUsT — pacyeTHO-Tpaduyeckol  paboThI
OOy4Jaronuiicss TOJKEH MPOSBUTh YMEHUE CaMOCTOSITENBHO padoTaTh C
y4eOHOM ¥ Hay4YHOW MaTEMaTU4YECKOM JIUTEepaTypod, IPUMEHSThH
MaTEMaTUYECKYI0 METOJIOJNIOTHIO B aHAJIM3€ KOHKPETHBIX TaHHBIX, YMETh
BBIYHCIIATH NPEENbl, HAXOAUTh POU3BOIHBIE, HAXOAUTh HHTETPAJIbI.
PacuetHo-rpaduueckass paboTa JOJDKHA  OBbITh  BBINOJHEHA W
MPEICTABIICHA B CPOK, YCTAHOBIIEHHBII rpa)KoM y4eOHOTro IMpoliecca.

Boinosinenue pacueTHO-Tpaduueckoii paboThI BKJIFOYAET
CJIETyIOLIUE ITAIbIL:

O3HAKOMJIECHME C  [POrpaMmMoN  JUCUUIUIMHBI  «Maremartukay,
METOJMYECKUMH  PEKOMEHJALMSIMU IO  BBIIOJHEHUID  PACYETHO-
rpaduaeckoit paboThI;
npopaboTKa COOTBETCTBYIOLIUX Pa3/ieIOB METOOJIOTUN MAaTEMAaTUKU 1O
PEKOMEHIOBAaHHOM y4eOHOM TUTEpaType, KOHCTIEKTaM JICKIIUIA;
BBITIOJIHEHHUE PACUYETOB C TPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepileHHass paboTa MpeAcTaBiIseTcs s NPOBEPKHU Ha Kadeapy
MPErnoJIaBaTesli0 B YCTAaHOBJIEHHbIE y4eOHbIM Tpaduxom cpoku. Cpok
npoBepku He Oosee 5-7 nneit. IlpemonaBatens MNpoBepsieT KayecTBO
paboThl, OTMEYAET MOJIOKUTEIbHbIE CTOPOHBI, HEIOCTAaTKU PabOThI U
ouenuBaer ee. OOyuwaromuecs, HE MOATOTOBUBIIKME PACYETHO-
rpaduyeckyo padoTy, K 3K3aMeHY He JI0ITyCKaloTCsl.

2. BbiOOp BapuaHTa U CTPYKTYpa pacueTHO-rpaduueckoii padoTol
3amanust g pacueTHO-rpadUyYecKux paboOT  COCTaBISIOTCS
mpernojiaBaresieM, KOTOPbIH  BeIeT  JaHHYK  JUCHUIUIMHY, U
yTBEpKAA0TCs Kadeapoil.
Homep BapmaHTa pacueTHO-Tpadudeckoil pabOThl BhIOUpaeTCs
oOyyarommmcst 1o TmnocieaHed mudpe B mudpe Homepa 3adyeTHOU
KHIKKA. Tak, Hampumep, ecinu mnocnemsssi uudpa mmdpa 1, TO



0Oy4aroIIUiCs BRIMONHIET pacueTHO-rpaduueckyio padboTy Mo BapHaHTy
Ne 1.

[Ipu BBITIONIHEHUU pacyeTHO-TpadudecKkoil paboOThl HEOOXOIUMO
HNPUAECPKUBATHCS CIAEAYIOIIEH CTPYKTYPBI:

e TUTYJIbHBIN JIUCT;

o BBEJICHHC;

e PacueTHas 4acTh;

o 3AKJTIOYCHHUE;

o CIIUCOK MCIOJIb30BAHHOM JINTEPATYPHI.

TuTryabHbIN  JIMCT ABJISETCS IIEPBOM  CTPAHULIEH PACUYETHO-
rpaduueckoit pabotel. OOpaszenr ero odopmIeHHUS TPUBEACH B
[Tpunoxenun 1.

Bo BBenenmu cojepxarcs OOIIME CBEICHHUS O BBINOJHEHHOU
pab6ore (0,5-1 c.).

B pacuerHoii 4acTu 0OyyaromMiics JODKEH IOKa3aTh yMEHUE
NPUMEHITh  MaTEeMaTUYEeCKHE METOJIbl  PacyeToB, PaCCUUTHIBATh
HEOOXOAMMBbIE JIaHHBIE, JIeJaTh Ha MX OCHOBE apryMEHTUPOBAHHbBIC
BBIBO/IBI.

VYcnoBust 3a7a4 B pacyeTHOM YacTH JOJKHBI OBITH TPHUBEICHBI
MOJHOCThIO. PemieHne 3agad clienyer CONMpPOBOXKAATh Pa3BEPHYTHIMU
pacyeTamu, CChUIKAMH Ha MareMaThudeckue (OpMyJibl, aHATU30M H
BBIBOJAMHM. 3a/layd, B KOTOPHIX JaHBl TOJBKO OTBETHl  0e€3
MPOMEKYTOUHBIX BBIUMCICHUIN, CUUTAIOTCS HEPEIICHHBIMHU.

Bce pacuerbl OTHOCUTENBHBIX MOKAa3aTeNied HYKHO MPOU3BOJIUTH C
MPUHATON B MaTEMATUKE TOYHOCTHIO BBIYMCICHUM: KOIDPHUITUEHTHI - 10
0,001, a mpouentsi - 10 0,1.

Crnemyet 06paTuTh 0C000€ BHUMAHUE Ha BBIBOJIbI, KOTOPBIE JOJKHBI
ObITh 00OCHOBAHHBIMH, TTOATBEPKAATHCS MPEIBAPUTEIHHBIM aHATU30M
uu(ppoBOro MaTepuana.

B 3akuarodennu pacueTHo-rpadguueckoit padbotsl (1 c.) B kpaTkoi
(bopme pe3toMUPYIOTCS Pe3yJIbTaThl pa0OTHI.

[Tocne  3akirO4YeHUss  TPUBOJUTCA  CIHUCOK  JIUTEPATYPBHL,
BKJTFOYAIOIINI TOJIBKO T€ UCTOUYHUKH, KOTOPBIC OBLIN UCIIOIH30BAHBI TIPU
BBITIOJIHEHUN PACYETHO-TpapUIECcCKOil pabOThl U Ha KOTOPHIE HUMEIOTCS
CCBUIKH B TEKCTE paOOTHI.

[Ipu onrcanuu TUTEPATYPHBIX UCTOYHUKOB HEOOXOUMO YKa3aTh:

o (haMUJTMY ¥ UHUITUAJIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTAThH;

e MECTO U3JaHUS;

e U3/1aTEJILCTBO;

o TOJI U3JIAHUS;



¢ KOJIMYECTBO CTPAHMUI] WJIM KOHKPETHBIE CTpaHULbl (TOCIEIHUE B
CJIydae CChUIKM HA CTAThIO WM CTATUCTUYECKUM COOPHUK).

CrangapTHbIl (popMaT ONMMCaHHs] KCTOYHUKOB MPUBEIEH B CITUCKE
JIUTEPATYPHI.

3. TpedoBanusi k opopMiIeHHI0 pacyeTHO-TPaduIecKoii padoThl

[Ipu odopmiieHnu pacueTHO-rpaduueckol paboThl HEOOXOIUMO
PYKOBOJICTBOBATHCS CJIETIYIOIIMMU TPEOOBAHUSIMHU:

1. O6bem padothl - 10-15 cTpanuI] TekcTa Ha CTaHAAPTHBIX
muctax ¢opmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C MCIOJIH30BAHUEM
TEKCTOBOI'O PEIAaKTOpa WM BpPY4YHYIO (IMHCHbMEHHO), TaOJIUYHOTO
npoleccopa Wi JAPYyTUX MPOrpaMMHBIX CpelcTB (pasmep mpudra - 14
YHKTOB, HHTEpBai - 1,5).

2. CrtpaHuilbl TOTKHBI OBITH MPOHYMEPOBAHBI U UMETh MOJIA
ClI€Ba W CIIpaBa HE MEHee 25 MM [ 3aME4YaHUW IPEerojaBaTelIs-
KOHCYJIbTaHTA.

3. B Tekcrte He JODKHO OBITH COKpAILIEHUH CJIOB, KpOME
OOIIEeTTPUHSTHIX.

4, Bce mpomexyTouHblE JaHHBIE MPOBOJUMBIX PACUYETOB M
pEe3yIbTATHI CIAEAYET NPEICTABIATH B IBHOM BHJIE.

5. Bce Tabauiel AOMKHBI HMMETh CKBO3HYHO HyMeEpalluio.

[IpuBenenusie B paboTe WUTIOCTpaIuu (TpaduKy, 1UarpaMmbl) TOHKHBI
UMETh MOAPUCYHOUHBIE TIOIITUCH.

6. Onucanvue JUTEPATYpPHBIX HCTOYHUKOB BBITIOJNHSIETCS B
COOTBETCTBUHM CO CTaHIAPTHBIMH TPEOOBAHUSMHU, TPUBEICHHBIMH B

MPEABIIYLIEM pa3Ieie.
4. Teopernueckuii MaTepuaJ U NPpUMePbI pellIeHUs 32/1a4

[Ipenen nmociie0BaTENBLHOCTH.

Yucno a Ha3pIBaeTCs MpeaAcIOM MOCIACAOBATCIIbBHOCTH {Xn}

X1y Xgy Xgyeen Xy oo (TIpeaeaomM NepeMeHHON X, WM MPEIeIOM
bynkuun  f(n)), ecnu KakoBO Obl HU ObUIO Hamepén 3aJlaHHOe

MOJIOKUTEIIBHOE YMCJIO &, BCErJa MOXXHO HAWUTHU TAKO€ HATypalbHOE
yucno N, 4To a1 BceX 4iIEHOB MOCIIEI0OBATEIBHOCTH ¢ HOMepaMu N>N,
OyJleT BBIMOJIHATHCS HEPABEHCTBO



X, —d/<e

9T0 HCPABCHCTBO PABHOCHUIIBHO TaKUM JIBYM HCPABCHCTBAM:

a—e<X <a+e

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

Ecny yMEHBIINTh YHCIO &, TO COOTBETCTBYHOIIMA emy Homep N
YBEIINYUTCHL.

JIJist mociea0BaTeNIbHOCTH (MM JUIsl TIGPEMEHHON X, ) HEe0O0s3aTeIbHO

CyILLIECTBYET IIPEAeIl, HO €CIIU 3TOT IPEIel €CTh, TO OH €IMHCTBEHHBIN.

Ecnu yucio a ects mpeaen nocieoBaTeIbHOCTH {xn} C O0IIMM YJICHOM
X,=f(n) WM TepeMEeHHOW BEIWYUHBI X,, TO OTO CHMBOJHMYECKHU

3aIIMChIBACTCA TaAK:

limx, =a
n— .
B ToM cnywae, korga nepemMeHHas BEJIMYMHA X, HMEET Ipeled,

paBHBIﬁ a, TOBOPAT, qTOo 9Ta NEpPEMCHHAsA  BCJIMYMHA WA
IMOCJICOAOBAaTCIBHOCTD {Xn} CXOOUTCA K a.

[TocnenoBaTenbHOCT, HE  HUMEIONIYKD  TPEAeia,  Ha3bIBaIOT
pacXoasencs.

[TepemMeHnHass BeJMUMHA X, MOYKET CTPEMHUTHCS K CBOEMY IMpeley

pasnTuYHBIMH crioco0amu: 1) ocTaBasch MEHBIIIE CBOETO Tpejaena, 2)
OCTaBasiCh OOJBIIIE CBOETO TMpesena, 3) KoJeOJsICh OKOJO CBOETO
npezaena v 4) npuHUMas 3HaUCHHS, paBHBIE CBOEMY TIpeeIy.

Bbi0op uymcna & mpou3BOJIEH, HO MOCJE TOrO Kak OHO BBbIOpaHO,
HUKaKUM W3MEHEHUSM B JAIbHEUIIIEM OHO HE JOJKHO MOABEPTaThCsl.
3agaua 1. JlokaszaTh, YTO IIOCIEAOBATECIHLHOCTH C OOIIMM YJICHOM

n .
Xy =~ MMEET NpeJiell, PaBHbIii 1.
n+



Pemenue. BrpiOepeM TPOU3ZBOIIBHO TIOJNOKHUTEIBHOE YHUCIO & W
MOKaXXEeM, YTO JJIsl HEr0 MOKHO OMPE/ICIUTh TAKOE HATYyPaIbHOE YHUCIIO
N OyzeT BBINOITHSATHCS HEPABEHCTBO , B KOTOPOM HAJI0 B3SITh a=1;

n
X, =——, T.C. HCPAaBCHCTBO!

n+1

n

1— ——
n+1

n
<é&.

[Tocne npuBHIeHN B CKOOKaX K 00IIEMY 3HAMEHATEIIO MOTYyYHM:

1

n+1

n+1-n
n+1

<&
, WIIH

<&

Ho ecim

n+1

*
4TO n+1>1—, n>£—1.
& &

1
<&, TO ——<¢. V3 mocneqHero HEpaBeHCTBA CIEAYET,
n+1

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

1
3HauuT, ecau Homep N Ooisbime, yeM ~-1, TO HEPaBEHCTBO OyIeT
&

BBITIOJIHATHCS. Tenepb HaJl0 PEmuTh Borpoc o uucie N, 0 KoTopom Uit
pedb B ompeneneHnd. 3a yucio N MOXXHO MpUATh HAMOOJbIIEE 1IeJI0e

1
4HCII0, conueprkamieecss B yuciae —-1. Hawmbombinee memoe 4mcio,
&

cojiep Kaiieecs B 4kcie x, 0003HayaeTcs 3Hakom E(x).

Ha ocHoBanmm 3TOro HamOOJIbIICE oeJI0C 4YHMCIIO, COACPIKAIMICCCA B

quCIe 1 —1, HaJ10 0003HAYUTH TaK: E(i—lj.
& &

Urtak, MOKXHO IPUHATH

e



(npenmosnaraercs, 4To E(l—lj >0, nHaue N He Oyner HaTypallbHbIM U
&

€ro HaJio OpaTh paBHBIM 1).

3akmouenue: [lo OpoU3BOIBLHOMY 3aJaHHOMY TOJIOKUTEIBHOMY
YUCITy & MBI HAIIUTA TaKO€ HaTypajibHOE 4nciio N, 4To 17151 BCEX HOMEPOB
N>N nepaBenctBo (11.4) nelCTBUTENBHO BBINOJIHSAETCS, a4 3TUM U
JI0OKa3aHO, 4TO 1 SBJISIETCS MPEAEIOM MOCJIEeA0BATEILHOCTH C OOIIMM
YJICHOM

BeckoneuHno MaJyibie 1 0€CKOHEYHO 00JILIIINE BEJIHYNHDI.

Ecnu nepemeHHas BeMurHa X, UMEET CBOUM ITpeaesioM Hyb limx, =0

, TO OHA HAa3bIBACTCSl OECKOHEYHO MaJION. DTO ke OINpeeIeHUe MOKHO
BBICKA3aTh U B APYroil (hOpMyJIHMPOBKE:

IlepemeHHass BenmMurMHA X, Ha3bIBaeTCS OCCKOHEYHO MAJIOM, €CIM IS

BCSIKOT'O HArepé1 3a1aHHOTO TIOJIOKUTEILHOTO YHCIIa & MOKHO YKa3aTh
Takoe HatypainbHoe yncio N uTo |X,|<& Uit Bcex HOMEpoB N, KOTOpbIe

oounbire N.

Hu oxHo ymncio, kpoMe HyJIs, HE MOXKET OBITh OTHECEHO K O€CKOHEUHO
MaJIbIM BEITUUYHHaM.

AnreOpandeckasi CcyMMa HeCKOJIbKUX 0€CKOHEYHO MaJIbIX BEJIMYMH €CTh

Takke BeaM4YrMHa OeckoHeyHO Manas. (Anredpandeckod CcymMon
Ha3bIBaCTCA Takas CyMMa, WICHBI KOTOPOW TPUCOCTUHSIOTCS APYT K
JPYTY HE TOJBHKO TPU IMOMOIIM 3HAKA TUTIOC, HO M TIPH IMOMOIIM 3HAKa
MUHYC).

PasHocTh JByX OECKOHEYHO MaJIbIX BEJIMYUH ©CTh BEIIMYMHA
OECKOHEYHO MaJiag.



[IpousBeneHne orpaHUYEHHON NEPEMEHHOM BEIMYUHBI Ha OECKOHEYHO
MaJIyl0 €CTh BEJIMYMHA OECKOHEUHO Masasl.

OTtcrona ciemyer:

OO0 oTHOIICHNHN ABYX OECKOHEYHO MAJIBIX BEJIMYUH HHOT' Ia TOBOPAT, 9YTO

. 0
OHO MPCACTABJIACT coOoi «CHCOIIPCACIICHHOCTB» BHUA 6 .

Brruucnenue npcaciia OTHOHMICHUA OBYX OCCKOHEYHO MaJbIX YacTO

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

beckoHeuHo 00JibIIME BEJTMYHUHBI.

[lepemeHHast BeIMUMHA X, Ha3bIBAETCS OECKOHEYHO OOJIBIION, €CITU JIs

BCAKOTO Hamepén 3amaHHoro uucia M>0 MOXHO yKazaThb Takoe
HatypaiabHoe N, 9To 1151 Bcex HOMEpOB N, Oosbiux N, BBITOJIHSIETCS
HEPaBeHCTBO |x,|>M . Kopoue: nepemMeHHasi BeJIMYMHA X, Ha3bIBaCTCS

OCCKOHEUHO OOJIBIIION, €ClM, HayhHas C HEKOTOPOro Homepa, OHa
CTAHOBHUTCS M OCTAa€TCSd TIPH BCEX TOCICAYIOIIMX HOMEpax IIo
a0COJIFOTHOHM BEJMYMHE OOJIBbIIE JIFOOOr0 3aJaHHOTO MOJIOKUTEIHLHOTO
yucna M. Ecimm X, ecTh BelInumHa OCCKOHEUHO OOJbIIas, TO 3TO

3aIAChIBACTCS TaK limX, =00, unm X, - .

Cnenyer oOpaTuThb BHMMaHHUE, YTO M3 OIpeNeleHUus OECKOHEUHO
OOJIBIION BEIMYMHBI CIEAYET, UTO 3HAK X, POJIM HE UTPAET, a TpedyeTcs

LI, YTOOBI a0COIOTHAS BEIMYMHA X, , T.€. |X,|, MOIJIa OBITH cenaHa

OoJibiiie J1I000T0 Harmepe 3aJaHHOTO MOJOKUTEIHLHOTO YHUCIIA.

HepeMeHHaﬂ, IMpUHUMAIOIAas 3HAYCHUS, O6paTHBIe II0 BCIWMYHUHC
COOTBETCTBEHHBIM 3HAUCHHUSAM OCCKOHEYHO OOJIBIION BCINYUHBI, €CTb

BeIMYMHA OECKOHEYHO Majasi (XOTs B HEKOTOPhIX Y4YEeOHUKAX W
1

1
OPUMEHSIOTCS YCIOBHBIE 3amucu —=0 u 0= HO HUX CIeAyeT
(e8]

BCSYECKH M30€eraTh, TaK KaK:

1) denutb HAa HYJb 3aIPEILIEHO.



2) JlenuTh ke Ha oo TOXKE HEIIb3s, H0O oo HE YHCIIO, a CHMBOJI, JACIUTH
e Ha CUMBOJIBI - OO OTHOIIEHWHU ABYX OCCKOHEYHO OOJIBINX BETUINH

o . 0
T'OBOPAIT, YTO OHO IIPCACTABIIACT coOou «HCOIIPCACIICHHOCTL» BUIa —, d
0

OTBICKaHHC 9TOTO OTHOIICHMUA Ha3bIBACTCA «PACKPBITUCM
HCOIIPCACIICHHOCTH.

2 J—
3agaua 2. Haiitu Iim7nz+—2r]3.
n->=5n° —4n+4

Pemienne.
2 3
. 7n*+2n-3 7+H_F
lim————=lim— ——=
=5NT —4n+4 00w g 4 4
n n
Iim7+|img—limi2 7+2Iim1—3limi2
n—oo n—o0 n n—o0 n _ n—oo n n—o0 n

’
5

, 44 Y A |
lim5—Ilim—+lim—  5-4lim = +4lim —
n—ow n—o N n—o N n—x N n—w N

Onpenesnenue npeaeaa pyHKUNH.

Yucno A Ha3biBaeTcs npeaenoM GyHKIUM f(x) TpH X, CTpeMsIemMcs
K a (WM B TOYKEe a), €cinu [ Jo0oro Hamepén 3aaaHHOTO
MOJIOKUTENBHOTO YHcla ¢ (XOTA Obl U Kak YroJHO Majioro) MOXHO
HallTM Takoe MOJIOKUTEIBbHOE YMCIO &, YTO JUIsl BCEX 3HAUYCHUU X,
BXOJSIINX B 0O0JacTh ompenencHus (YHKIWU, OTIUYHBIX OT a H
YIOBJICTBOPSIIOLIMX YCIOBHIO |X—a|<§, MMEeT MECTO HEpPaBeHCTBO

f)-A<e.



Iim(l+ Kj =eX:
X—0 X

lim(L+kx)s = e*

x—0

5. 3apanus pacuérno-rpaduyeckoi padornsi Nel.

3aganuel. Borauciaurs.

1. fimX+3
x—7 X_5
2 Imsmx
X—0 X
3. lim xcosl.
x—0 X
2
4. i 2X le
x—1 (X—l)
5. i x+i— 6—X
X—2 X —4
6. I|m\/_ 1
xel?{/— 1
2
7. lim M
x>0 4%° + X +1
Ay 1
8. lim x>+
X*):)OX +\/_
X+1 X+1
9.nm3——i§—n

xoe 2% 4 3



10. lim 4% +sin X

x>» X —COSX

3aganue2. BoIyuciauTs.

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

X—>00

2. lim(Wx2+2+x).

4. lim xsin i

X—0 X

5. lim Sin 4x

x-0 Sin 8X

H 6
. sinx
6. lim——.

x-0 5in° X

. X
7. leinl(l— x)tg?.

4x
8. |im(2x‘3j .
x>o\ 2X —1

9. 1m[x(ln(l— x) — Inx)].

sin x

10. lim{L+2x?) ¢ .

3apanmel. MccnenoBaTh Ha HENPEPHIBHOCTD (PYHKIIUIO.

sin X
1.

X



sin X
— x=0,

1 x=0.

6
10. y=——.
y X-9

3ananme4. Haiitu npou3BogHy0 GyHKIUU.

2
~1
1, y=:* "1
y x2 +1

12
2. y=———.
y x? +x+1
2
3. y- (X +1)(x —2).

3-X



4. y=JInx+1+In(/x +1).

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

6. y=Io (X—

y gz(x+3)2
7. y=sin?¥x.
8. y- sin?® x

' Jeos2x
Q. y:arctg%+ctg4x.

10. y=x*(e* -5).
3apanmeS. Haiitu npou3BogHy0 GyHKIUH.

CosX

1. y=sinxe™*.

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

3. y=x".

4. y=x"x,

5. y=x"

6 yzi/xz—Jrle2X cos3x.
In*(3x—2)

7. x> =xy+Iny=2.

8. e +e ™ +cosxy=0.



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

10. y = Xsinzx )



3aganmne6. Beruncauts npenen, UCnomab3ys npasuio Jlonurais.

1. lim =,

X— ex

lim

Xx—0 X2
3. limxInx.

x—0

. X+1
4. lim

X—>0 X _1

. X4+sinx
5. lim=——=,

x=>% X —Sin X

6. Iim(\/1+ x* =31+ %3 )

X—>00

. X3+ x?—6x
7. lim——.
x> X2 —X+16
2
8. lim X =3)
x=2 x° +3x-10
X -3x _
L
x—0 X
10. lim10xInx.

x—0

3apanme?. Haiitu npomexxyTku BO3pacTaHusl U yObIBaHUS (YHKUHU, TPOMEKYTKU

BBIITYKJIOCTH, TOUYKH SKCTPEMYMa U TOUKH Meperuoa.

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

2. y=—"2—.
Y 14 x?
3. y=x%Inx



5. y=3x* —6x

6. yz\/%

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

9. y=x*-6x°.

10. y=xe”.

3apanme8.VccienoBath (yHKIMIO U TOCTPOUTH rpaduK.

3—-4x
1. y= .
Y 2+ 5x
1+ X2
2. y= )
y 1-—x?
3x°
3. y= .
y 2+x*
4. y=x*+x
5.y:x2+i2.
X
_ 3
6. y:(x 1)2
(x+12)
7.y:x+2—z.
X
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1
10.y=x*+=
X
3ajganne9.Berunciante uHTETpa.

dx
'11—2x'

. _[ cos(3x + 2)dx.

|

N

w

. '[3\/3—xdx.

dx
4'I4x+3'

5. Ie‘zx”dx.

(o)}

. jxexzdx.

\l

_[ xadx

Ji-x?

2x

8. '[\/;dx.

Q. J'xze‘r’xs*?’dx.
10. | '”Tde.

3aganme 10.BorancinTe UHTErpaI.

1. jxe’zxdx.
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N

: '[(2 + 3x)e§dx.

w

. lenxdx.

4. I(x3 +1)In xdx .

o1

) Ixzsin XdX .

»

: Iln2(2x+3)dx.

\l

. Ix2’xdx.

oo

. I arctgxdx .

o

.jlnzxdx.

10. _|'eX sin 2xdx .
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6. Kpurepuu oueHKH pacyeTHO-rpaduyeckoil padoThl U THIOBbIE OIIMOKHU MPH

€€ BbBIIIOJIHCHUU.

IITkana oneHUBaHUS

Kpurepuu onieHHBaHUs

«OTIUYHO» oOydJaronuiicss SICHO W3JIOKWJ yCJIOBHSI  3a7ad, PpEIICHUs
000CHOBAT
«Xopomio» 0o0ydJaronuics sICHO U3JIOKHJI YCIIOBUS 3a7a4, HO B 000CHOBaHUH

pCIJ_ICHI/Iﬁ MMCIOTCA COMHCHHMA

«y,ZIOBJ'IeTBOpI/ITeJ'IBHO»

00yJaroIUiCs W3JIOKUI PElIeHUEe 3aJia4, HO B PENICHHH €CTh
OIIIMOKH,

«HCy,Z[OBJ'ICTBOpI/ITCJ'IBHO»

oOyyaroImuiicss ~ He YSACHHJI YCJIOBHS 3ajady, pELIeHHs He
00ocHOBaJ, TM00 HE clial paboTy Ha MPOBEPKY.

/. PexomeHayeMasi iuTeparypa

OcHoBHas JUTEPATYPA

1. boromonor, H.B. Marematuka: yueObnuk qis By3oB/ H. B. boromosnos,
I1. U. Camoiinenko. — 5-e u3f., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit,
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2021. — 401 c. — (Bricmiee o6paszoBanue). — ISBN 978-5-534-07001-9. — Tekcer :
anekTpoHHbii  //  OOpaszoBartenbHas — minatdopma  FOpaitt  [cadT]. —
URL: https://urait.ru/bcode/468633

byrpos, f. C. Beicmias marematuka. 3ajadHuK : yueOHOe mocoOue i By30B /
S. C. byrpos, C. M. Hukonbckuii. — Mocksa : M3narensctBo [Opaiit, 2021. —
192 c. — (Boicmiee oOpazoBanue). — ISBN 978-5-9916-7568-0. — Tekct
anekTpoHHbIt  //  OOpa3zoBarenbHass  miatrdopma  FOpaitt  [caiiT]. —
URL.: https://urait.ru/bcode/489755 .

Jlyary K. H. Beicmas marematmka. PykoBomcTBo Kk pemeHnto 3amad. T. 1

[DnexTpoHHbIi pecypc] : yueb. mocodue / JIynry K.H., Makapos E.B., - 3-e u3zn. -
M.:OU3MATIJINT, 2013. - 2016 C. - Pexxum JlocTyna
http://znanium.com/catalog.php?bookinfo=854317

[umaue B. C. Boicmas maremaruka [DaeKTpoHHBIN pecypc] : yueOnuk / B.C.
[MIunaues. - M.: HUIL[ MH®PA-M, 2015. - 479 c. - Pexum pocrtyna :
http://znanium.com/catalog.php?bookinfo=469720

Jlyary K. H. Bricmias marematmka. PykoBomcTBo Kk pemeHuro 3amad. Y. 2

[DnexTpoHHBIHN pecypce] : yuebd. mocodue / JIyary K.H., Maxkapos E.B., - 2-¢ u3. -
M.:OU3MATIJINT, 2015. - Pexum JoCTymna
http://znanium.com/catalog.php?bookinfo=854393

HOHOHHHTCJ’IBH&?I JUTCpATypa

1.

Marematuka : ydeb6Hoe mocoouwe / FO. M. lanunos, JI. H. Xypb6enko, I'. A.
Hukonosa [u ap.] ; mox pen. JI. H. XKypbenko, I'. A. HukonoBoi. — Mocksa :
NH®PA-M, 2019. — 496 c. — (Briciee oopazoBanue: bakanaspuar). — ISBN 978-
5-16-010118-7. — URL: https://znanium.com/catalog/product/989799. — Tekcr :
DIIEKTPOHHBIM.

KnoBo, A. I'. Kypc nekuuit mo marematuke : yue6Hoe mocodue / A. I'. Koo,
U. A. JlamynoBa ; IOxwubiii denepanbublii yHUBepcuteT. — PocroB-Ha-JloHy :
HOxnpiit penepanbubiii yauepcuret, 2020. — 199 c. : un. — ISBN 978-5-9275-

3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — Tekcrt :
AJICKTPOHHBIMN.

[leproanka
W3Bectuss BbICMX y4ueOHBIX 3aBeneHmid. [loBomkckuii  pernod. ®Dusmko-
marematnyeckne Hayku / 1. pen.Kpesumk B.JI. — Ilensza, 2021. —

URL.: https://e.lanbook.com/journal/issue/314991. — TekcT : 3IeKTPOHHBIN



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. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOHHOI ceTH
«/HTepHeT», He00X0AUMBIX Uit Hanucanusa PT'P

9. IIpodeccronanbHas 60a3a TaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIC CHCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Acconuanust H”H)XeHepHoro oopazoBanus Poccun
http://www.ac-raee.ru/

CosepuieHcTBOBaHHME  00pa3oBaHUS U
WUH)KEHEPHOW JEsATEeIbHOCTH BO BCEX HX
IPOSIBJICHUSAX, OTHOCALIMXCA K y4yeOHOMY,

HayYHOMY u TEXHOJIOTHYCCKOMY
HaITpaBJICHUAM, BKJIrO4as IMPOLECCChI
perogaBaHu, KOHCYJIbTUPOBAaHUA,

UCCIICIOBaHMS, Pa3pabOTKH HHIKEHEPHBIX
pelIeHH, BKIIF0Yasi He(Tera3o0ByI0 OTPaCb,
Tpanchepa TEXHOJIOTHH, OKa3aHus
IMIUPOKOTO  CHEKTpa  00pa3oBaTebHBIX
YCIIyT, obecrieueHusI cBsi3ei C
OOIIECTBEHHOCTHIO, MIPOU3BOJICTBOM,
HAayKOH M HHTErpalid B MEXIYHApPOJHOE
HAyYHO-00pa30BaTeIbHOE MPOCTPAHCTRBO.
CBOOOJTHBIN 1OCTYT

Hay4Hasl 3JieKTpoHHas 6ubnuoteka Elibrary
http://elibrary.ru/

Hayunas  asekTpoHHas 6ubnnoreka
eLIBRARY.RU - o310 KpynHeumui
POCCUICKUN UH(POPMAaLMOHHO-
AQHAINTUYECKUI TOpTall B 00JIaCTU HAYyKH,
TEXHOJIOTUHM, MEIUIMHBI M 00pa30BaHMUS,
coJiepKaluil pedepatsl U MOITHbIE TEKCThI
Oomee 26 MIH Hay4yHbIX cTateil u
myOJauKalui, B TOM YHUCIE AJIEKTPOHHbBIE
Bepcun Oosiee 5600 poccHHCKUX HAyIHO-
TEXHUYECKUX JKYPHAIOB, W3 KOTOPBIX
6onee 4800 >KypHaJIOB B OTKPBITOM
JIOCTYTI€ CBOOOTHBIN TOCTYTI

®denepanbHbIN nopTa «Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://www.edu.ru

OenepanpHbil - nopran  «Poccuiickoe
o0Opa3oBaHHe» — YHHUKaIbHBIH WHTEPHET-
pecypc B cepe 00pazoBaHUs U HAYKU.
ExxenneBHO myOIMKyeT camble aKTyallbHbIE
HOBOCTH, AQHOHCHI COOBITHI,
WH(POPMAIMOHHEIE MaTepuaibl TUIs
IIMPOKOTo Kpyra yurateneil. ExxeHenensHo
Ha MOpTaje pa3MEUIaloTCsl SKCKIIIO3UBHBIE
MaTepualibl, HWHTEPBBIO C  BEAYLIUMH
CreLMaIuCTaMu - nearoramu,
MICUXOJIOTAMH, YYCHBIMH, PEIOPTaXU U
aHAJIMTUYECKHUE CTAThH.

YuraTtenu MOJTyYaroT JOCTYTI K
HOPMAaTHUBHO-TIPABOBOM  0a3ze  cdephl



http://www.ac-raee.ru/
http://elibrary.ru/
http://www.edu.ru/
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9. IIpodeccronanbHas 60a3a TaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIC CHCTEMBI

HNudopmarnus o mpaBe COOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

CaMbIMHU
cCpBUCaMHU  —
TCCTUPOBAHUEC, OIPOCHI IO AKTyaJIbHBIM
TCMaM M T. 1.

O6paSOBaHI/I${, OHHN MOTYT II0JIb30BaTbCA
PpasiinuHbIMU

TaKHUMH,

OJIE3HBIMU
KaK OHJIalH-

HaszBanue
OpraHu3anum

Coxpaménno
€ Ha3BaHHe

Opranu3anuoHHoO-
npasoBas ¢popma

Otpacib
(obsacTh
J1esITeJIbHOCTH)

OduunanbHbI
M caiit

POCCHMCKH
71 COI03
HayLIHBIX n
WHXEHEPHBIX
0O0IIIECTBEHHBIX
00BbeINHEHNHI

PocCHHO

HCHpaBI/ITeJII) CTBCHHO
e, HE3aBHCHUMOE
00IIIECTBEHHOE
00BeINHEHNE

TBOpueckuii Coro3
OOIIIECTBEHHBIX
HayYHBIX, HAy4HO-
TEXHUYECKHUX,
I/IH)KeHepHI)IX,
HKOHOMUYECKUX
00BeIMHEHMI,
SIBJISIFOIIIAX CST
IOpI/II[I/I'-ICCKI/IMI/I
JIAIIAMH,
CO3/IaHHBIN Ha
OCHOBE OOIIHOCTH
TBOPYECKUX
npodeccuoHaIbHbI
X HHTEPECOB
YUYCHBIX,
MH)XEHEPOB 51
CIIELUATIUCTOB ISt
peanu3aIim
oommx 1ened u
3a7ad4.

http://rusea.inf
o

Poccuiickuit
COI03 UHXKEHEPOB

PC1

O6mepoccuiickas
oOmiecTBeHHAs
OopraHu3arus
«Poccuifckuit COI03
(mamee
nMmeHyemass  «Coro3»)

SABISACTCA OCHOBAHHBIM

HWHXXCHCPOB»

Ha YJIEHCTBE
00IIECTBEHHBIM

3amura 00mux
HHTEPECOB u
JOCTHUKCHUS yCTaBHBIX
nejei

00be IMHHUBIIIUXCSI
rpaK/iaH,
OCYIIECTRIISIOIIUX
CBOIO JIEATENILHOCTL Ha
TEPPUTOPUHN Goutee

MTOJIOBUHBI CYOBEKTOB

http://poccninckmnin

-COo3-

VIH)KEHEQOB.QQ[



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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00beINHEHNEM,
co3laHHBIM B (opme
00IIeCTBEHHOM
OpraHM3aIuy

Poccwuiickoit
Denepanun
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IMPHUJIO)KEHUE 1

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJEPALIMA
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