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1. Leab 1 opranu3anus BbINOJHEHUS pacyeTHO-rpaduyeckoi
padoThbI

B cooTBeTcTBUU € YYEOHBIM IJIAHOM IO HAMPABIEHUIO MOTOTOBKH
13.03.02 «DaeKTpodHepreTuka M DJIEKTPOTEXHHUKA» OOydaroliuecs B
opouecce  M3y4eHUs  JAMCHMIUIMHBL  «MareMaThka)y  BBIITOJIHSIOT
pacueTHO-Tpaduueckyro paboTyNe2.

Hear pacueTHo-rpamyeckoil padOThI - BBISIBUTH 3HAHUSA
CTYIEHTOB METOJO0JIOTMYECKUX OCHOB MAaTEMAaTUKH, YMEHHUE PUMEHATH
OTM 3HAaHWSA B  aHAJIM3€  COLMAJIbHO-DKOHOMUYECKUX  SIBJICHMH,
IIPOU3BOJINUTH pacyeTsl, IIPUBUTH 00y4aroumMcst HaBbIKH
CaMOCTOATEIbHON pabOThI C IPUMEHEHUEM MAaTEMATUYECKUX METOJIOB.

B  xome  BbINOJAHEHUs  pacyeTHO-rpaduueckoid  paboOThI
oOy4Jaronuiicss TOJKEH MPOSBUTh YMEHUE CAMOCTOSITENIBHO padoTaTh C
y4eOHOM M Hay4yHOM MaTEeMaTHYECKOM JUTEepaTypoil, NPUMEHSITh
MAaTEMAaTUYECKYI0 METOLOJIOTHIO B AHAIN3€ KOHKPETHBIX JaHHBIX, YMETh
BBIYMCIIATH MPEAENbl, HAXOAUTH TPOU3BOIHBIE, HAXOAUTh UHTErPAJIBI.
PacuetHo-rpaduueckass pabota JokHa  OBITh  BBINOJIHEHA U
IpECTaBJI€HA B CPOK, YCTAHOBJIEHHBIN rpapukoM y4eOHOTo nporiecca.

BeinosiHenue pacueTHO-rpauueckoii paboTh BKJIFOYAET
CIIEAYIOLIUE JTAIbIL:

O3HAKOMJIECHME C  M[POrpaMMou  JUCIMIUIMHBL  «MaremaTukay,
METOAUYECKMMHU  PEKOMEHIAIMAMH [0  BBIINOJHEHHUIO  PAC4YETHO-
rpaduyeckoit paboThI;
MpopadOTKa COOTBETCTBYIOUIUX PA3/E€IIOB METOJ0JIOTUU MAaTEMAaTUKHU 1O
PEKOMEHIOBaHHOM YUEOHOU JTUTEPAType, KOHCIIEKTaM JIEKLN;
BBIITOJIHEHUE PACYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepieHHas padoTa MpeAcTaBisieTcs IS MPOBEPKU Ha Kadenpy
IPernoJaBareyio B YCTAaHOBJICHHbIE yueOHBIM rpadukoM cpoku. Cpok
npoBepku He Oonee 5-7 nHeit. IlpernogaBarens mpoBepsieT KauecTBO
paboThl, OTMEUYAET MOJIOKUTEIbHBIE CTOPOHBI, HEAOCTaTKU paboThl U
oueHuBaer ee. OOyuaromiuecs, HE MOATOTOBUBIIME PaCUYETHO-
rpaduueckyro padoTy, K 9K3aMEHY HE JI0MyCKatoTCsl.

2. BpI0Op BapuaHTa U CTPYKTYpa pacyeTHO-rpauueckoii padorTsl
3amanust ana  pacyeTHo-rpaduueckux  pabdoOT  COCTaBISIOTCS
npernojaBareieM, KOTOpbIi  BeOeT  JAHHYK  JAWCHMIUIMHY, |
yTBEPKIAIOTCS Kadeapou.
Homep Bapmanta pacyeTHo-rpaduueckoil paboThl BbIOMpaeTcs
oOyvaromumcst o mnocneaHedl mudpe B mudbpe HoMepa 3a4eTHOU
KHIOKKU. Tak, Hampumep, ecium mnocienHss mudpa muppa 1, To



0Oy4YaroIINiics BBINOJHSAET pacueTHO-TpadUuecKyto padoTy 10 BapUAHTY
Ne 1.

[Ipy BBINOJHEHUU pacyeTHO-Tpaduueckoil paboThl HEOOXOAUMO
NPUIEPKUBATHCS CIAEAYIONIEH CTPYKTYPHI:

 TUTYJIbHBIN JTUCT;

* BBEJICHUE;

* pacyeTHas 4acTb;

* 3aKJIFOUYECHUE;

e CIIMCOK HMCIOJIb30BAHHOMN JIUTEPATYPBHI.

TUuTyJabHBIN  JIMCT ABISETCS IIEPBOM  CTPAHUILIEM PaCYETHO-
rpadudgeckoit paboTtel. OOpasernr ero odoOpMIeHUS TPUBEIACH B
[Ipunoxenun 1.

Bo BBenenuu cojepxarcs OOIIME CBEICHUS O BBINOJIHEHHOU
pab6ore (0,5-1 c.).

B pacuerHoii yacTu oOyyaromuiicss TOJDKEH IOKa3aTh YMEHHUE
OPUMEHSATh  MAaTeMaTUYeCKUE METOJbl  pPacyeTOB, PACCUMUTHIBATH
HEoOXOUMbIE JIaHHBIE, JelaTh HAa HMX OCHOBE AapryMEHTHpPOBAaHHbIE
BBIBO/JIBI.

VYcnoBus 3ajad B pacyeTHOW 4YacTH JOJKHBI OBITh TPUBEICHBI
NOJIHOCTBIO. PelreHne 3amauy ciemyeT CONpPOBOXKAATH Pa3BEPHYTHIMHU
pacdyeTamMu, CChUIKAMHU Ha MareMaThudeckue (OpMyJibl, aHATU30M H
BBIBOJIAMH.  3aJladyd, B KOTOPBIX JI@HBI TOJIbKO OTBETHI  0e€3
MIPOMEKYTOUHBIX BBIYUCICHUHN, CUUTAIOTCS HEPEIICHHBIMHU.

Bce pacyeTsl OTHOCHUTEIBHBIX NOKA3aTeNel HYKHO MPOU3BOJIUTH C
OPUHATOW B MAaTEMATUKE TOUYHOCTBIO BBIUUCIECHUM: KOAP(ULIMEHTHI - 10
0,001, a mpouentsi - 10 0,1.

Cnenyer o00patuTh 0c000€ BHHMAaHHE Ha BBIBOJABI, KOTOPHIE
JOJIKHBI ObITh  00OOCHOBaHHBIMM, TOJTBEPKAATHCS MPEABAPUTEIbHBIM
aHaIM30M UG POBOro MaTepuarna.

B 3akiouennu pacuetHo-rpaduueckoil padotsl (1 c.) B KpaTkoi
(dopme pe3roMUpPYIOTCS Pe3yIbTaThl pabOTHI.

Ilocne  3aKifO4eHHMs]T  NPUBOAMTCS  CHUCOK  JIMTEPATYPBHI,
BKJTFOYAOIIHMI TOJIBKO T€ HCTOYHUKH, KOTOPHIE OBLITN UCTIOJIb30BaHbI MIPU
BBIMOJIHEHUH pacueTHO-rpaduueckoil paboThl U Ha KOTOpPbIE MMEIOTCS
CCBUIKH B TEKCTE pabOTBHI.

[Ipu onvcaHnuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOUMO YKa3aTh:

 (haMWJIUK U UHUITUATIBI ABTOPOB;

 Ha3BaHWE KHUTU, COOPHUKA, CTAThU;

« MECTO U3JIaHUS;

* U3aTENIbCTBO;

* TOJ1 U3/IaHHUS;



« KOJIMYECTBO CTPAHUIl WM KOHKPETHBIC CTPAHUIILI (IMOCIEIHUE B
Clly4dae CChUIKM Ha CTaThIO0 WJIM CTATUCTUYECKUIN COOPHUK).

CrangapTHelid popMar OnucaHusi KICTOYHUKOB MPUBEEH B CIIUCKE
JUTEpaTypHI.

3. TpeOoBanusi K 0()OPMJIEHUIO PACHYETHO-TPaPUUIeCKOl PadOThI

[Ipu odopmiiennn pacueTHO-TpaduyecKor paboThl HEOOXOIUMO
PYKOBOJICTBOBATHCSA CIEIYIOIIMMH TPEOOBAaHUSIMU:

l. O6bem pabotel - 10-15 cTpanuil TekcTa Ha CTaHIAPTHBIX
muctax ¢opmara A4, HaOpaHHBIX HA KOMIIBIOTEPE C HCIIOJIH30BAHUEM
TEKCTOBOI'O pPENaKTOopa WIM BpPYYHYI (IIMCBMEHHO), TaOJIMYHOIO
Ipolieccopa WM JAPYyTUX MPOrpaMMHBIX CpeACTB (pazMep mpudra - 14
NYHKTOB, UHTEpBAI - 1,5).

2. CtpaHuubl JAOKHBI OBITH MPOHYMEPOBAHBI U UMETh IMOJIS
clieBa M clpaBa He MeHee 25 MM JUIsl 3aMeuyaHul MpernojaBaress-
KOHCYJIbTAHTA.

3. B Tekcre He AOMKHO OBITH COKpAIEHWH CJIOB, KpoMe
OOIIETTPUHSTHIX.

4. Bce mpomexyTouHblE JaHHBIE MPOBOAUMBIX PaCUETOB H
pEe3yIbTaThl CAEAYET NPEICTABISATH B IBHOM BHJIE.

3. Bce Tabmuiel MOMKHBI WMETh CKBO3HYIO HyMeEpaIuio.
[IpuBenennsie B pabote wutrocTpanuu (rpaduku, 1uarpaMmbl) TOKHBI
MMETH MOAPUCYHOUYHBIE MOIIUCH.

6. OnucaHue JUTEPATYpPHBIX HCTOYHHUKOB BBINOJHAETCS B
COOTBETCTBHUM CO CTaHJIAPTHBIMH TpPEOOBAaHUSIMHU, MPUBEICHHBIMU B

MpeAbITyIIeM paserne.

4. Teopernueckuii MaTepuaJ U MPUMePHI pelIeHNUs 3a1a4

IIpenen nocie0BaTeIbHOCTH.

[y |
{

XnJ

Ywucio a Ha3pIBaeTCs IMpCacCIOM IMOCJICAOBATCIIbHOCTHU

XXy Xayeonn X yus v
IERVARART n’ (HpC}IGJIOM INEPEMCHHOU X” U

npenenom QyHkmmm | (n) ), €clIM KakoBO Obl HHM OBLIO Hamepén
3aJJaHHOE TIOJIOKUTENIbHOE YMCIO € , BCErjJa MOXHO HaWTH Takoe
HaTypajibHOE 4MUCIO N, YTO JJsl BCEX WICHOB IOCIENI0BATEIBLHOCTH C
HOMepamu 7> N, Oy/eT BBITOIHITHCS HEPAaBEHCTBO



x —al<e

910 HEPaBCHCTBO PAaBHOCHJIbHO TaKUM ABYM HCPABCHCTBAM:

G—E<Xn<(1+8

Yucno N 3aBUCHUT, BOOOIIIE TOBOPS, OT BRIOPAHHOTO €

Ecium ymMeHbIIUTH 4MCIIO € , TO COOTBETCTBYIOIIMH €My Homep N
YBEJIMYUTCH.

. X
Jli1st mociienoBaTENbHOCTH (MIIM JIJISl TIEPEMEHHON  “n ) He0Os3aTeIbHO
CYILIECTBYET IpeJIes, HO €CJIH 3TOT MpeJie] €CTh, TO OH €TUHCTBEHHBIN.

x|
n ¢ o0ImuM

EcllM 4HMCIO @ €cThb TpefeN MOCIEN0BATENLHOCTH
x,=f(n) y X

ygeHoM  n WO TEPEMEHHON BENMUYMHBI ‘7 , TO 9TO

CHMBOJIMYECKH 3aITHCHIBACTCS TaK:

lim x, =a
n->w

X
B ToMm cnyuae, korga nepeMeHHas BEIMUMHA " HUMEET Hpeien,
paBHBII @, TOBOPAT, YTO JTa IEPEMEHHAs BEJIWYMHA WU
[x |
[MOCJIEIOBATEILHOCTG " CXOOUTCH K d.
[TocnenoBaTenbHOCTh, HE HWMEIONIYIO TIpeieia, Ha3bIBAIOT
pacxoasIencs.

[lepeMeHHast BENMYMHA 1 MOYXET CTPEMHUTBCS K CBOEMY IIPELEIY
pasnu4HBIMU criocobamu: 1) ocTaBasch MEHbIIE CBOEro mpenena, 2)
ocTaBasiCh OOJbIIE CBOEro Impezena, 3) KoaeOIsCh OKOJIO CBOETO
npenena u 4) npuHUMasi 3Ha4YCHUs, PaBHbIE CBOEMY TIpeIey.

Bribop uncna ¢ mpou3BOJIEH, HO MOCJE TOTO KaKk OHO BBIOPAHO,
HUKAKUM U3MEHEHUSM B JaJIbHEHUIIIEM OHO HE JIOJDKHO TOIBEPTraThCsl.



3agaya 1. Jloka3arh, 4TO IOCICAOBATCALHOCTH C OOIUM YJICHOM
n

n_ o
n+l  umeer npenen, paBHbIii 1.

Pemenue. BriOepem TPOU3ZBOIBHO TMOJIOKUTEIHHOE YHUCIO € W

MMOKAXEM, 4TO JJIsI HETO MOKHO ONPEJEIUTh TAKOE HATYPAIBHOE YUCIIO

N OyzieT BBINOIHATLCS HEPABEHCTBO , B KOTOPOM Hajo B3aTh d=1 ;
n

=
n+l | T.e. HepaBEeHCTBO:

|1—L\<£
n+l

[Tocne npuBUeHUs B CKOOKaX K 00IIEMY 3HAMEHATEIIO MOJYYHM:

n+l-n 1
o L e
n+l cum N+l
1
|—|<e 1 <e
Ho eciu n+l , To n+l . W3 mocnennero HepaBeHCTBA
1%( . 1
n+1>—i n>—-—1
CJIEIy€eT, 4TO €, €
_>_

Ecom 4<b, 1o a

1

=-1
3HauuT, ecnu Homep N Oosblie, yem € , TO HEpaBEHCTBO OyJeT
BBITIOJIHATHCS. Ternepb HalO PEIIMTh BOMPOC O YHCIEe N, O KOTOPOM
uAET peub B OIpeaeieHUH. 3a 9ucio N MOXHO TMPHITh HanOOJbIIee

L

1[eJ10€ YKCIIo, cojepikamieecs B umcie ¢ . Haumbomnbimee memoe
YHCJI0, COAEpIKAIeecs B YUCie X, 0003HavYaeTcst 3HaKoM E(x).

Ha ocHoOBanuu »TOTO HaI/I6OHBHJee oeJa0C 4ucCiI0, COACpIKAIICCCA B
1

1_1 E|l—-1
yucie ¢ , Ha10 0003HAYUTH TaK: €




Ntak, MOXKHO NPUHSTH

1,
3

>0

E(
(npenmnonaraeTcs, 4To , uHaue N He OyJeT HaTypajibHbIM

Y €ro HaJ0 OpaTh paBHBIM 1).

3akmooueHue: 110 mpou3BoIBHOMY 3aaHHOMY IOJOKHUTEIBHOMY
yuClly € Mbl HAllLIM TaKO€ HATypaJlbHOE 4YMCciIO N, 4TO s BCEX
HOMepoB n>N HepaBeHCTBO (11.4) nelCTBUTENHHO BBIMOIHAETCS, a
TUM M JI0Ka3aHO, YTO | SIBJIsE€TCA MPEAENIOM IMOCIEN0BATEIBHOCTH C
0OIIM YIEHOM

beckoHeuHO MaJible M 0€CKOHEYHO 00JIbIIINE BEJIMYHHDI.

X
Ecau IICPCMCHHAas BCIIMYMHA n HMCCT CBOHMM IIPCACIOM HYJIb

limx =0 o
n , TO OHa Ha3bIBAaeTCd OECKOHEYHO MaJIoh. OJTO XKe

OnpeieNICHHE MOKHO BBICKA3aTh U B APYroi (hOpMyIHpPOBKE:

X o
HepeMeHHaﬂ BCJINYNHA n Ha3bIBacTCSI OECKOHEYHO MaJiou, €CJIM JJIA
BCAKOI'O Hanepézl 3aJaHHOT'O ITIOJIOKUTCIIBHOI'O YHCJIa € MOJKHO

X |[<E
yKa3aTh Takoe HaTypaJlbHOE YUCIO N 9TO | n‘ JUISE BCEX HOMEPOB
n, KOTOpbIe OoJbITe N.

Hu oxno ymcno, kxpoMme HyJIs, HE MOXKET OBITh OTHECEHO K OECKOHEUHO
MaJIbIM BEJIMYMHAM.

AnreOpandeckas cyMMa HECKOJbKUX OECKOHEUHO MaJIbIX BEJIIMYUH
€CTh TaK)Xe BeJMYMHA OECKOHEYHO Manas. (AnreOpanyeckod CyMMou
HA3bIBACTCSI Takas CyMMa, WIEHBI KOTOPOW MPUCOCTUHSIOTCS IPYT K



JPyTy HE TOJBKO MPH MOMOIIY 3HaKa IUIIOC, HO U TPU MOMOIIN 3HaKa
MHUHYC).

Pa3HocTh JByX OCCKOHEYHO MajblX BEJIMYMH €CTh BEJIMYMHA
OECKOHEYHO MaJias.

HpOI/ISBCIleHI/IG OFpElHH‘ICHHOfI HCpGMGHHOfI BEJIMYMHBI Ha OCCKOHEYHO
MaJIYIO €CTh BCIIMYMHA OCCKOHEYHO MaJiasl.

Otcrona cienyer:

OO0 oTHOIIEHUH ABYX OCCKOHEYHO MaJbIX BEJIWYMH HHOI'Ja T'OBOPAT,
0
4TO OHO IIPECACTABIISICT coOoM «CHCOIIPEACIICHHOCTB» BUAA 0

Brruucnenue npeaciia OTHOHMICHUA OBYX OCCKOHEYHO MAaJIBIX YacTo
0
Ha3bIBACTCs TAKIKC PACKPBITUEM «HCOHpeI[eJ'IéHHOCTI/I» BUaa 0

beckoHeYHO 00JIbIIIME BeJINYNHDI.

X .
[lepemenHnast BemuunHa “n Ha3bIBaeTCA OECKOHEYHO OOJIBIIION, €CIU
JUIS. BCSIKOTO Hamepén 3ajaHHoro yucia M>0 MOXHO yKaszaThb TaKoe
HaTypajibHOE N, 4TO i1 BCEX HOMEPOB 7, OOJBIINX /N, BBITIOJHICTCS

x [>M X

HEPABEHCTBO Kopoue: mepeMeHHas BenWYMHA n
Ha3bIBaeTCsd OECKOHEYHO OOJIbIION, €ClM, HAauhHas C HEKOTOPOIo
HOMEpA, OHA CTAHOBUTCS M OCTAETCS MPHU BCEX MOCISAYIOMNUX HOMEPaxX

M0  aOCOJIOTHOM  BeJIWYMHE  OoJipllie  JIO0Oro  3aJaHHOTO

X

HOJIOKHUTENIbHOTO 4ucna M. Ecniu  “n ecThb BelMYMHAa OECKOHEUHO
limx =o0 X o0

00JIbILIAs, TO ATO 3AMUCHIBACTCS TAK n , i “n

Crnenyer oOpaTUTh BHHUMaHHE, YTO W3 OIpPECICHUS OCCKOHEUHO

o X
OOJILIIION BEJHUYHHBI cJIeayer, 4To 3HakK n poJan HC HUIrpacr, a

X
TpeGyeTCs JINIb, YTOOBI aGCOTIOTHAS BENUYHHA ' |, T.. | n’ , MorJjia
OBITH cieiaHa OOJIbIe JIDOOTO Hamepesa 3aJaHHOTO TOJIOKUTEILHOTO

quciia.



[lepemeHHas, nTpUHUMAIOLIAs 3HAYEHHUSA, OOpATHbIE MO BEJIUYMHE
COOTBETCTBEHHBIM 3HAYEHUSM OECKOHEYHO OOJIbLION BETWYUHBI, €CTh
BEeIMYMHA OECKOHEYHO Maniass (XOTS B HEKOTOPBIX YYEOHHKax U

1
Ly

IMPUMCHAIOTCA YCJIOBHBIC 3allMCHU 0 u 0 , HO UX CJIICOYCT
BCAYCCKHU I/I36CFaTB, TaK KaK:

1) JdenuTh Ha HYJIb 3aMPEIICHO.

2) JleauTh XK€ Ha *® TOXKE HENb3sd, MO0 «© HE YHCIO, a CHUMBOJI,
JIETTUTh K€ Ha CUMBOJIBI OO0 OTHOIIIEHUH JBYX OECKOHEUHO OOJIBIITUX
BEJINYMH TOBOPSIT, YTO OHO MPEACTABISAECT COOOM «HEOMPeAeIEHHOCThY

0
BHUAa 0 , @ OTBICKAaHHC 3TOI'0 OTHOIICHUS HA3bIBACTCA «PACKPBITUCM
HCONIPECACIICHHOCTI.

lim Z+27=3
3agaua 2. Hajitu noe5n'—4n+4

Pemenue.
7+2——3—
. 7n*+2n-3 . n p? _
lim 5 =lim =
n»0obn"—4n+4 n-sw _i 4_
5 +—
n n
lirn7+lirn2——lirr13—2 7+2liml—3liml—2
(.Jn-)oo nsofl nsxn _ n>w n>woh _7_

lim5—lim*+lim % 5-4lim~+41im >
n>ow n>wll nswon el n>on

Omnpenesienue npeaeia GyHKUMH.

Uncno A HaseiBaeTcss mpeiesaoM (GyHKIMH | (x) npu X,
cTpemsieMcss K a (WIu B TOYKE a), €ClIu JUIs JIFoOOro Hamepén
3aJIaHHOTO TOJIOKUTEIBLHOTO 4YHuciaa € (XOoTd Obl M Kak yroJHO
MaJIoro) MOYKHO HAHTH TaKoe IONOKHMTENbHOE YMcio O , uro s
BCEX 3HAYEHWW X, BXONAIMMX B 0OJAcCTh ompenencHus (yHKINH,



OTJIMYHBIX OT @ W YIOBJIETBOPSIOIIMX YCIOBHIO \x—a\<6

(x]-Al<e

MCCTO HCPABCHCTBO ‘f

YucJo e.

X
1+—| =e;
X

lim

X ©

1

lim |1+ x)*=e;
x=0

k X
1+=| =e;
X

lim

X

1

lim (1+kx|¥=¢€*
x>0

5. 3apanus pacuérHo-rpaduyeckoit padorsl Nel.

3aganuel. Beruuciante.

. 3x+5
lim

1. X7 X—5

. sinx
lim——
2- X0 X
. 1
lim xcos —
3. x=0 X
2
2x —x—-1

lim —
4. x»1 [x—l)z

. Jx+2—/6—x
lim

b

HUMCCT



Vx-1
m

6. *1Vx-1

lim 3x°42
7 xowdX +x+1

. f/x9+1
lim

8. x> X2+\/;

x+1+3x+1

lim———
9. x9x 2X+3%

. 4dx+sinx
lim———
10. x»o X—COSX

3agpanune2. BeryucinTe.

lim (Vx2+1—vx—1)

X=> o0

lim (Vx?+2+x)

2. X=> o0
lim|—-— 2 5
3. x»1| 1—X —X
lirnxsinl

4. X=> 0 X

. sindx
lim———
5. x»0Sin8x

.6
i SIX
6. «x»0Sin”x

lim(l—x)tgB
7. x=1 2



2x—3 [**

2x—1

lim
8- X0

9 ii_)ri{x(ln(l—x)—lnx)]

sinx

lim(1+2x2) *

10. x=0

3apanue3. VMccnenoBath Ha HEMPEPHIBHOCTH (DYHKITHIO.

_sinx

l. i

Jm
J=6 —, X060
X

2.
_ 1
Y=
3 1+2x+3
1
4, y=3""
x—1
5 Y x—1
2
6 Y "a
1
Y= 1
7 1+3x+3
1
g. y=7""
x*—3




_ 6
10, 7 x-9

3ananue4. Haiitu npon3BoaHy0 QyHKIUH.
y= i/ x*—1
1. x*+1

y_12
2. x*+x+1

y:\/(x+1)(x2—2)

3—x
4. y=vVInx+1+n(Vx+1) .
5. y=5"In’x

(x=2)

y=10g2 (x+3)2

6.
7. y=sinlx |
y:sin3x
8. Vcos2x
X
y=arctg—+ctg4 x
9. V3 .

10. y=x'(e”-5)

3aganmeS. Haiitu npou3BoAHy0 GyHKIIUU.

1. y=sinxe™"



5 y=log,In(x+Vx*+12)

X

3. Yy=X

4 y:Xsinzx

5. y=x"
3 2x 3
\/x +le""cos’x

6. | In*(3x-2)
7. xz—xy+1ny:2 .
g e'+e "+cosxy=0

x3+xy2:6tgy .

®

9 2"siny—arcsin(2-3y)=0

. 2
sSim- X

10. y=X



3amanue6. Beiuncnuth npenen, ucnonbiys npasuio Jlonurans.

. X
lim —
1. x»=e"

lim e +e =2
2. x20 X2

lim xInx

3_ x=0

Vx+1
lim ——
4. oy x—1

. x+sinx
lim——

5. x»oX—Sinx

6 lim(\/1+x2—§/ﬁ)
. xow

3 2
. X +x —6x
111'1'137
7. x>0 X —x+16

In(x*-3)
im———-—
8. x»2x"+3x—10

lim e're =2
9 x>0 X4
lim10x1nx
10. x»o0

3aganme?. Haiitu npoMexxXyTKH BO3pAacTaHHsl M yObIBaHUS (PYHKUHH, TPOMEKYTKU

BBIITYKJIOCTH, TOYKH S3KCTPCMYMa U TOYKH nepem6a.

1. y:x3—2x2—7x+4




4. y=¢ln2x—1 _

5 y:3x2—6x
[

6. y= In x

7. y:2x3—3x2+15 .

8. y:2x2+lnx .
9. y=x'-6x"
10. y=xe"

3apanme8.VccnenoBath (YHKIMIO U IIOCTPOUTDH IPAUK.

_3-4x
1. y 2+5x
I+
1=
2. I-
_ 3x°
3 2+x*
2
4. Y=X+x
y=x*+—
3. X
x—l)3
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7. X’

g y:(2+x)e_x

9. y=e'*
:x2+i

10. g x>

3aganue9.Brruncinth MHTErpAIL.

1. " 1-2x

5 fcos(3x+2)dx .

dx
s o
5. ll‘e—2X+7dX .
6. fxeXde '
xdx
7. T
2\;

2 5x°43
9. fxe dx.
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fthde

10.

3aganme 10.Boiuncauts HHTETpal.
1 fxe'2 “d

X

5 [1243x]e* dx
; Ja
4 JCefinxdx
[ x*sin xdx
6. [ 10?243 dx
7. [
o Jrg
L

10 fe"sin2xdx

6. Kpurepun oneHku pacueTHO-rpaguyeckoid padoTbl W THIIOBbIC OIIHOKH
IPH ee BbINOJHEHNH.

[Ixana oLueHUBaHUS Kpurepuu onienuBanus
«OTanYHO» oOyvaromumicss SICHO HM3JIOKWI YCJIOBUS 3aJad, pPEIICHUS
000CHOBAJI
«Xoporoy» oOyvaromuicss SICHO M3JIOKWJI  YCIIOBHS  3ala4, HO B
000CHOBAHHHU PEIICHUN UMEIOTCSI COMHEHHUS;




21

«Y TOBJIETBOPUTEITHHOY OOy4aroNUiiCsT W3TOXKWII PEIIeHUue 3aJad, HO B PEIICHUU €CTh
OIINOKU;

«HeynoBneTBOpUTEIBHO OoOydJarIuics  HE YSACHWI YCJIOBUS 3aJa4, pPEIICHUS He

» 000cHOBaJ, MO0 HE cl1ajd paboTy Ha MMPOBEPKY.

7. PexkomMeHayemasi JJUTepaTypa

OcHOBHas JIUTEpPaTYpa

. boromonoB, H.B. Maremartuka: yueOHuk mna By3oB/ H. B. boromosnos,

I1. . Camoitnenko. — 5-¢ wu3n., mnepepadb. u jgom. — Mocksa : M3gaTenbcTBO
FOpaiit, 2021. — 401 c. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-07001-9. —
Texcr : onekrtponuwiii // OOpazoBarenbHas Iwiatrgopma FOpait [cailt]. —
URL.: https://urait.ru/bcode/468633

byrpos, . C. Bricmias maremarvka. 3aadHuK : yuyeOHOe rmocobOue Jyisi By30B /
4. C. byrpos, C. M. Hukonbsckuii. — Mocksa : U3zparensctBo IOpaiit, 2021. —
192 c.— (Bricuiee oOpazoBanue). — ISBN 978-5-9916-7568-0. — Tekcr
anekTpoHHbIt  //  OOpaszoBatensHas  miargopma  FOpait  [caift]. —
URL.: https://urait.ru/bcode/489755 .

Jlyary K. H. Beicmias marematmka. PykoBomcTtBo k pemeHuro 3amad. T. 1

[DnexTpoHHbI pecypc] : yuebd. mocobue / JIynry K.H., Makapos E.B., - 3-e u3n. -
M..OU3MATIJINT, 2013. - 2016 C. - Pexum JocTyna
http://znanium.com/catalog.php?bookinfo=854317

[Humnayes B. C. Bricmas matematuka [neKTpoHHbIN pecypce] : yuebnuk / B.C.
[MIunaue. - M.: HUI[ UHOPA-M, 2015. - 479 c. - Pexum jgocrtymna :

http://znanium.com/catalog.php?bookinfo=469720
Jlyary K. H. Beicmias maremaruka. PykoBoACTBO K pemienuto 3agad. Y. 2

[DnexTponHbI pecypce] : yueb. mocodue / JIyary K.H., Makapos E.B., - 2-e u3n. -
M..OU3MATIIUT, 2015. - Pexxum poctyna : http://znanium.com/catalog.php?
bookinfo=854393

EOHOHHI/ITGHBHEU{ JUTCpATYPa

l.

Marematuka : yueOHOoe mocobue / KO. M. [lanunos, JI. H. XKypbenko, I'. A.
Hukonosa [u ap.] ; mox pen. JI. H. Xyp0benko, I'. A. HukoHoBoil. — Mocksa :
NH®PA-M, 2019. — 496 c. — (Bricuiee oopazoBanue: bakanaspuar). — ISBN 978-
5-16-010118-7. — URL: https://znanium.com/catalog/product/989799. — Tekcr :
BJIEKTPOHHBIN.



https://urait.ru/bcode/468633
https://znanium.com/catalog/product/989799
http://znanium.com/catalog.php?bookinfo=469720
http://znanium.com/catalog.php?bookinfo=854317
https://urait.ru/bcode/489755
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2. Knoso, A. I'. Kypc neknmii mo matematuke : ydebnoe mocobue / A. I'. Koo,
N. A. JlamynoBa ; IOxHbId (denepanbHblii yHUBEpcuTeT. — PoctoB-Ha-JloHy :
FOxwusiit Gpenepanbubiii yausepcutet, 2020. — 199 c. : un. — ISBN 978-5-9275-
3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — Tekcr
3JIEKTPOHHBIM.

Ilepronnka
M3Bectust Bbicux yueOHbIX 3aBeneHuil. [loBomkckuii  permon. duszuko-
Marematudyeckue Hayku / ra. pen.Kpesuuk B.JI. — Ilenza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — TeKCT : 2JIEKTPOHHBIH

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTepHET), HEOOXOAMMBIX 1J1sl Hanucanusi PI'P
9. Ilpodeccuonanbhas 6a3a TaHHBIX U Nudopmarnus o mpaBe COOCTBEHHOCTH
MH(OPMALMOHHO-CIIPABOYHBIC CHCTEMBI (PEKBU3UTHI AOTOBOPA)

CoBeplIeHCTBOBaHHWE  00pa3oBaHUs |
WH)XEHEPHOW JesTeNbHOCTH BO BCEX HX
MIPOSIBJICHUSIX, OTHOCSIIUXCS K y4deOHOMY,
Hay4YHOMY u TEXHOJIOTUYECKOMY
HaTpaBJICHUSM, BKJTIOYAsI IPOIIECCHI
MIperoJIaBaHus, KOHCYJIbTUPOBaHMS,
WCCIIEIOBAHMS, Pa3pabOTKU HHKEHEPHBIX
peleHHi, BKJIIOYast He(Tera3zoByro
oTpaciib, TpaHchepa TEXHOJIOTUH, OKa3aHUS
HIMPOKOTO  CIEKTpa  00pa3oBaTeIbHBIX
yCIyT, obecrieueHHs cBsize c
OO0I1IECTBEHHOCTHIO, IPOM3BOJICTBOM,
HAyKOH M HMHTETpalid B MEXIYyHapOIHOE
Hay4YHO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
CBOOOIHBIN IOCTYT
Hayunas  osnextponHas ~ Oubnmoreka
eLIBRARY.RU - 5310 KpynHeummii
POCCHUMCKHI uH(POPMaIMOHHO-
AHATUTHYECKUI MOpTall B 00J1aCTH HAYKH,
TEXHOJIOTHM, MEIUIMHBI M 00pa3oBaHus,
Hay4Has dJIeKTpoHHast onbiamoteka Elibrary coJiepKaii pedepaTsl U MOTHBIE TEKCTHI
http://elibrary.ru/ Oonee 26 MIH Hay4yHbIX cCTaTed W
myONMuKanui, B TOM YHUCIE DIIEKTPOHHBIE
Bepcun 6osee 5600 poccHilckux Hay4yHO-
TEXHUYECKUX IKYPHAJIOB, M3 KOTOPBIX
6onee 4800 KypHAIOB B OTKPHITOM
JI0CTyTe CBOOOAHBIN TOCTYII
denepanbHbIil opTan «Poccuiickoe | Genepanbubli  nopran  «Poccuiickoe
o0OpazoBaHue» [DNeKTPOHHbBIN o0pa3oBaHKHe» — YHHMKAJIbHbII MHTEPHET-

Acconuanus "HXeHepHOTOo 00pazoBanust Poccun
http://www.ac-raee.ru/



http://elibrary.ru/
http://www.ac-raee.ru/
https://e.lanbook.com/journal/issue/314991
https://biblioclub.ru/index.php?page=book&id=612217
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9. TlpodeccuonanpHas 6a3a JTaHHBIX U
UH(OPMAIMOHHO-CIIPABOYHBIEC CHCTEMBI

Wndopmanus o nmpaBe COOCTBEHHOCTH
(pEKBU3HTHI JOTOBOPA)

pecypc] — http://www.edu.ru

pecypc B cepe 00pa3oBaHUs U HAYKH.

ExenneBHO nyOnuKyeT caMmbIe
aKTyaJlbHble HOBOCTH, aHOHCHI COOBITHUH,
UH(POPMAaIMOHHbIE MaTepHUabl A
IAPOKOTO Kpyra YUTATEICH.
ExxenenenbHO Ha TOpTalie pa3MemIaloTCs
9KCKIIIO3UBHBIE MaTepHalibl, UHTEPBBIO C
BENYILIIUMU CHenaJIucTaMu —
nefaroraMu, TIICHXOJIOTaMH, YYEHBIMH,
PCIIOPTAKU U AHAITUTUYCCKUC CTATHU.

Yurarenu MOJTY4YaroT
HOPMAaTUBHO-IIPaBOBOU

6aze  cdepnl

JOCTYTI K

o0Opa3oBaHMs, OHH MOTYT IIOJIb30BATHCS
CaMbIMU Pa3TUYHBIMH MOJIC3HBIMH
CepBHCAaMU — TaKUMH, KaK OHJIaiH-
TECTUPOBAHUE, OMPOCHI IO AKTYyaJbHbIM
TeMaM M T.J.

Ha3Banue Coxpaménno | OpraHu3anMoOHHO-
OpraHu3anuu e Ha3BaHHUe npasosasi popma

OTtpacib
(o0acTh
JAesiTeJIbHOCTH)

O¢puunanbHbl
# calT

POCCUUCKHU | PocCHHO HETPaBUTEILCTBEHHO
" CO1O3 e, HE3aBHCHMOE
HAYYHBIX u 001IeCTBEHHOE
WHXEHEPHBIX o0beAMHEHNE
00IIECTBEHHBIX
00beTMHEHUN

TBOpueckuii Coro3
00I1IECTBEHHBIX
Hay4HBIX, HAYYHO-
TEXHHYECKUX,
WHXEHEPHBIX,
9KOHOMHYECKHX
00BbEINHEHNH,
SIBJISTFOIITUXCST
FOPUTNTICCKUMHA
JIAIIAMHU,
CO3JaHHBIN Ha
OCHOBE OOIIIHOCTH
TBOPYECKUX
podecCHOHATBHBI
X WHTEPECOB
YVYCHBIX,
WH)XEHEPOB H
CIICLIMAIINCTOB ISk
peanu3anun

http://
rusea.info



http://rusea.info/
http://rusea.info/
http://www.edu.ru/
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o0mmMx neiel u

3aJa4.
Poccuiicknii PCU Oomiepoccuiickas 3amura obmmx | http://
COI03 HH)KEHEPOB oO1ecTBeHHAS HHTEPECOB U | DOCCUMCKMIN-COO3-
OpraHm3aIs JOCTUIKEHHUSI YCTABHBIX | pHyKeHepoB.pd/
«Poccuitckuii coro3 | HeaeH
00BETMHUBIIUXCS
HHXCHEPOB» (mamee
AXKIaH
umenyemas  «Coro3») P ’
OCYIIECTBIISIOIINX
SIBJIIETCS.  OCHOBAHHBIM
CBOKO JCATCIBHOCTh Ha
Ha WWICHCTBE | reppuropun Ooxee
00IIeCTBEHHBIM HOJIOBUHBI  CyOBEKTOB
00bEINHEHNEM, Poccuiickoit
co3laHHbIM B (Qopme | Denepaunn

00IIIECTBEHHOM
OpraHH3aIuu



http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/

25

ITPUJIOKEHMUME 1

MWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®ENEPAIIANA
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