[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: AradoHos Anekcanzp Buktoposuy

[lomkHOCTb: AnpexTop Guamnana

Jylﬂia”nobﬂ”ﬁ%@é% WP EPCTBO HAY KM M BBICIIENO OB PA3OBAHKSI POCCHIICKOW & EJTEPAIIMH

270 SO AIpHOERRCY M PCTBEHHOE AR TOHOMHOE OBPA3OBATETBHOE

BBICILEI'O OBPA30OBAHUS
«MOCKOBCKHMH NNOJIUTEXHWY ECK Vi1 Y HUB EPCUTET»
YEBOKCAPCKHAI HHCTUTY T (® WIHAJT) MOCKOBCKOTI'O HOJIMTEXHUYECKOI'O
YHUBEPCUTETA

Kadeapa TpaHcno prHO-TEXHOJOTHYeCKNX MAIITHH

BEPIKIAIO
KTOp (pHIHANA
A.B. Aradonos

J/G9  2022r.

METOANYECKUE PEKOMEH/JAIIUN
10 BBINIOJTHEHUIO pacyeTHO-rpaguueckux pador Ne2 mno

JUCIHUILINHE
«MaTemMaTuKa»
Hampasnenne 23.03.03 Dxcruryaranusi TPAHCHO PTHO -
MMOJArOTOBKH TEXHOJIOTMYE€CKMX MAIIMH U KOMILIEKCOB
(koA M HAMM e HOBAHMe HANPABJIe HUSI MIOATOTOBKH)

Hamnpasiennocts

npoduib .
(g . ABTOMOO HJILHO € X03511iCTBO M CEPBUC
00pa3oBaTeIBHOM
IIPOTPaAMMBI

(HauM e HOBaHME NMPO QU MOATOTOBKH)

Kpanuduxarus
BBITYCKHHAKA O0axaJyaBp
®dopma oOydeHus OYHAasi, 320 YHasI

Yebokcapsl, 2022



Metoanueckue yKka3aHus pa3paboTaHbl

B COOTBETCTBUHU C
TpeOOBaHU MU
drocC BO o

HaIrpaBJICHU IO ITOATI'OTOBKH

23.03.03 DKCILIYATAIUSA TPAHCIIO PTHO -
TEeXHOJOTrHYeCKUX MAIIMH M KOMILICKCOB

ABTODBI:

Kynemuaa T aresiHa AJleKCaHapoBHA, KaHmaar GU3HKO-
MaTeMaTHYeCKUX HayK, noueHT kabeapsl MHdopMarmoHHbIX
TEXHOJOIWH, DJIEKTPOIHEPTETUKU U CUCTEM YIIPABJICHUS

QUO, yuenas cmenens, yueHoe 36anue Ui O0IHCHOCHb, HAUMEH 08aH Ue Kagheopvl

MeTomueckue ykazaHusi o40OpeHbl Ha 3aceJaHuu Kadenpsbl
TPAHCIOPTHO -T€XHOJOTHYEeCKUX MAIIIHH

HaumeH o8an ue Kkageopwl

npotokon Ne 11 or 14.05.2022 roxa.



COIEPKAHUE

1. Ilenb u oprau3anus BbINOJIHEHUS pacue€THO-TpapuuecKon

paboThI 4
2. BeiOop BapuaHTa U CTPYKTypa pacyeTHO-TpaduuecKod pabOThI
4
3. TpeboBanus kK opOpPMICHHIO pacueTHO-Tpaduieckoit paborel 6
4. Teopernyeckuii Marepuai U IPUMEPBI peIICHU 3a/1a4 6
5. 3aganus pacuétHO-Tpaduaeckoit padorbiNel 11
6. Kpurepun oneHku pacuerHo-rpadudeckoii paboThl W THIIOBBIE
OIIMOKYU TIPU €€ BHIIOTHEHNH 20

7. Pexomenayemas tureparypa 20

8. Ilepeuens pecypcoB MH(POPMAITUOHHO-TEIEKOMMYHHUKAITHOHHOM
cetu «HTEpHET?, HEOOXOIUMBIX JjIst HanucaHus PI'P 22
9. Ilpunoxxenus 25



1. Ilesb ¥ opranu3anusi BINOJTHEHUS PacyeTHO-Ipad uyecko i
padoThI

B coorBeTcTBUM € y4€OHBIM MJIaHOM 10 HAITPABJICHUIO IMOITOTOBKH
23.03.03 DkcnayaTanusi TDAHCHOPTHO-TE€XHOJIOTMYECKMX MAIIUH M
KOMILJIEKCOB _OOyyaronecss B IPOLECCe HM3YYEHHS JAUCUUIUIUHBI
«MatemaTuka» BBIIOJHSIOT pacyeTHO-Tpadruyeckyro padoTyNe2.

Heas pacyeTHO-rpaduyeckoii PadOThI - BBISIBUTH 3HAHUS
CTYJICHTOB METOJIOJIOTUYECKMX OCHOB MATEMATHKH, YMEHUE ITPUMEHSTh
3TH 3HaHUA B AHAIMW3€ COUMAIbHO-O)KOHOMUYECKUX  SIBJICHUH,
IPOU3BOIUTH pacyeTsl, MPUBUTH oOy4arommmcs HaBbIKU
CaMOCTOSTENBHON pabOThI C MPUMEHEHUEM MaTEMATUYECKUX METO/IOB.

B  xome  BbIIOJHEHUs ~— pacyeTHO-Tpauueckoid  paboOThI
oOyyaroumicst JOIDKEH MPOSIBUTh YMEHHE CaMOCTOSITENIBHO padoTarh C
y4eOHOM M Hay4yHOW MaTeMarH4ecKol JMTepaTypod, MPUMEHSTh
MaTEMaTUYECKY0 METOJIOJIOTHIO B AaHAIM3€ KOHKPETHBIX JaHHBIX, YMETh
BBIYUCIISITH TPEJIEIIbL, HAXOAUTh TPOU3BOIHBIE, HAXOIUTb UHTETPAJIBL.
Pacuerno-rpaduueckass pabGora JokHa  OBITh  BBIMOJIHEHA |
Ipe/CTaBJIeHa B CPOK, YCTAHOBJIEHHBIM rpapukoM y4eOHOTo mpolecca.

BrinoJinenue pacueTHo-rpaguveckoii paboThl BKJIFOYACT
CJIEAYIOLIME DTallbl:

O3HAaKOMJICHME C  MNpOrpaMMOd  AUCIMIUIMHBI  «MareMatnka»,
METOAMYECKHMU  PEKOMEHJAIMSAMA 110  BBIIOJHEHUIO  PaCyeTHO-
rpaduyecKoi paboThI;
npopadOTKa COOTBETCTBYIOIIMX Pa3esiOB METOIOIOTHH MAaTEMATUKH 110
PEKOMEHI0BaHHOM yueOHOM JIMTepaType, KOHCIEKTaM JISKIHH;
BBITOJHEHUE PACUETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;
3aBepiiieHHas paboTa MpeacTaBiIsieTcsl AJid MPOBEPKU Ha Kadeapy
IperoaBareiio B yCTAaHOBICHHBbIE Y4eOHbIM Tpadukom cpoku. Cpok
npoBepku He Oonee 5-7 mueilt. IlpemnopaBaresns MpoBepsieT KayecTBO
paboThl, OTMEYAET MONOKUTENIBHBIE CTOPOHBI, HEIOCTaTKU paldoThl U
omneHnBaeT ee. OOyuaronuecs, He MOJATOTOBUBIIME PACYETHO-
rpauyeckyio pabory, K 5K3aMEHY He JI0IYCKatOTCsl.

2. Bpl0op BapuaHTa U CTPYKTYpPa pacueTHO-rpaguyeckoii padoThl
3amanust Ui pacueTHO-Tpauueckux paboT  COCTaBJISIOTCA
mperojaBareieM, KOTOPhIA  BeAeT  JAHHYH  JUCHUIUIMHY, H|
YTBEP>KAAIOTCS Kadeapoid.
Homep BapuanTa pacueTtHO-Tpaduueckoil paboThl BBHIOMpAETCS
oOydvarommMmcsi 1o mocneanedl nudpe B mmdpe HOMEpa 3a4eTHOM
KHIKkA. Tak, Hampumep, ecim mocnemnsas uudpa mmdppa 1, TO



00y4arolMiicst BHITONHSIET pacYeTHO-TpaPUUecKyto padoTy 10 BapuaHTy
No 1.

[Ipu BBIIOJHEHUM pacUeTHO-TpapUIECKON PadoThl HEOOXOIMMO
PUJICPKUBATHCS CICTYIOMICH CTPYKTYPBI:

o TUTYJIBHBIH JIUCT;

* BBEJICHUC,

e pacueTHas 4acTh;

¢ 3AKJIIOYEHHUE;

¢ CITCOK MCIOJIb30BaHHOU JINTEPATYPBHL.

TUTYJBHBIA JIMCT SBJISETCS IEPBOM CTPAHUMLEH PACUETHO-
rpaduueckoii pabotel. OOpaszerr ero odOpMICHUS TIPUBEICH B
[Tpunoxenun 1.

Bo BBeaeHum comepkarcsi oOume CBEACHUS O BbITOTHEHHON
pabore (0,5-1 c.).

B pacuerHoii yacru oOyyaromuiicss JNOHKEH IOKa3aThb YMEHHE
NPUMEHSITh ~ MAaTeMaTHYeCKME METOJbI  PAacyeroB, PaCCUYUTHIBATH
HEOOXOJMMbIe JaHHBIEC, JAeNliaThb Ha HMX OCHOBE apryMEHTHPOBAHHBIC
BBIBOJIBL

VYcnoBusi 3amad B pacyeTHOM YacTH JOIKHBI OBbITH IPUBENICHBI
MOJIHOCTBIO. Pemiennie 3amad ciemyeT COMPOBOXKIATH Pa3BEPHYTHIMU
pacueTaMy, CChUIKAMM Ha MareMaThuyeckue (OpMyJibl, aHAIM30M U
BbIBOJIAaMH. 3aJayd, B KOTOPBIX JIaHbl TOJBKO OTBETHI  O€3
IPOMEKYTOUHBIX BBIYMCIICHUH, CUMTAIOTCSI HEPEIIICHHBIMH.

Bce pacuersl OTHOCUTENBHBIX ITOKA3aTeIeN HYKHO ITPOU3BOUTH C
IPUHSITON B MaTEMAaTUKe TOYHOCTbIO BBIMUCIECHUIA: KO3 (P(UILIMEHTHI - 10
0,001, a mpourentsr - g0 0, 1.

Cnenyer oOpatuTh 0cO0O€ BHHMaHHE Ha BBIBOJIBL, KOTOPBIC
JOJKHBI OBITh  OOOCHOBAHHBIMH, IMOJTBEPXKIATHCA IMPEIBAPUTEIBHBIM
aHaM30M U POBOrO Marepuara.

B 3axurouyenum pacuerHo-rpadpuyeckoit padotsl (1 c.) B KpaTkoii
(dbopme pe3toMUPYIOTCS pe3yNIbTarbl padOThL

[locne  3akimiodyeHWss  MPUBOJMTCS ~ CHUCOK  JIUTEPATyphl
BKJTFOYATOIINI TOJIBKO T€ UCTOUHUKH, KOTOPbIe OBUTH CTIOJIB30BaHbI IIPH
BBIOJIHEHUN PacyeTHO-Tpapuyeckoil paboThl U Ha KOTOpPbIE UMEIOTCS
CCBUIKU B TEKCTE paOOThL

[Ipu onucanuu TUTEpaTypHbIX HCTOUHUKOB HEOOXOIMMO YKa3aTh:

o (hamMIINK U MHU LM ATTBI aBTOPOB;

e Ha3BaHWE KHUTH, COOPHUKA, CTAThU;

¢ MECTO W3/IaHHUS;

e U3/1ATENILCTBO;

o TOJ] U3/IAHUS;



e KOJITYECTBO CTPAHUI] WM KOHKPETHBIC CTPaHUIIbI (TIOCTENHUE B
CJIy4yae CChUIKM Ha CTAThIO MJIM CTATUCTUYECKUN COOPHMUK).
CranaaptHbli popmar orvcaHuss UICTOYHUKOB MIPUBEJICH B CITUCKE

JIMTEPATYPBL

3. TpeooBanus k opopMwieHHI0 pacyeTHO-TPaduIeCKo il pado ThI

[Ipu odopmneHnn pacueTHo-rpaduuecKkoil padoThl HEOOXOUMO
PYKOBOJICTBOBAThCS CIIEIYIOUIMMHA TPEOOBAHUSIMU :

1. O6bem paborel - 10-15 crpanmil TekcTa Ha CTaHIAPTHBIX
auctax popmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HMCIOJIb30BAHUEM
TEKCTOBOTO pEIaKTOpa WM BPYYHYIO (ITMCBMEHHO), TaOJIMYHOTO
nporeccopa Wik APyIMX MporpaMMHBIX cpeAcTB (pazmep mpudra - 14
IYHKTOB, UHTEpBa - 1,5).

2. CrpaHullbl JOMKHBI OBITh MTPOHYMEPOBAHBI U UMETH MOJIS
CJIeBa W CIpaBa HE MeHee 25 MM I 3aMEuUaHWil MpPEerno1aBaresis-
KOHCYJIBTaHTA.

3. B TekcTte He AOMKHO OBITH COKpAIIEHHH CJIOB, KpOMe
OOIIETPUHSTHIX.

4. Bce mpoMexyrouHble JaHHBIE MPOBOAMMBIX PAacyeToOB U
PE3YNBTATHI CIIEAYET MPEACTABIISTH B IBHOM BUJIE.

5. Bce TaOmuibl AOMKHBI HMMETh CKBO3HYIO HYMEpaIUIo.
[IpuBenenubie B paboTe wiuOcTpalvu (Tpapuku, muarpaMMbl) J0TKHbI
UMETH MOAPUCYHOUHBIEC IO ITHUCH.

6. Onucanue JUTEpPaTypHBIX HCTOYHUKOB BBITIOJIHSETCS B
COOTBETCTBMM CO CTaHJAPTHBIMU TpPEOOBAaHUSMH, NPUBEACHHBIMU B

IpEeabIIYLIEM pa3ere.
4. Teoperuyeckuii MaTepHuaJl U PUMePbI pPelIeHNs 3a1a4

Hpeaen IIOCJICA0OBATCIBHOCTH.

Yucnno a HaspIBaeTCs MPEIENIOM II0CIISJOBATEIBHOCTH {X, |

X1y Xy s Xgyeee Xy (mpeaenoM NEpEeMEHHON X HJH

npeaenom Gynkuuu f(n)), eciam kKakoBo Obl HU ObLIIO Hamepéen 3aaHHOe
TIOJIOKUTEIIBHOE YHCIIO &, BCETJIa MOXHO HaTH Takoe HATypajbHOE
gucyio N, 94To JJIs BCeX WICHOB IMOCICIOBATEIBHOCTA ¢ HoMepamu N>N,
OyJeT BBIMOJIHATHCS HEPABEHCTBO



X, —a|<e
DTO HEPABEHCTBO PABHOCKIIBHO TAKHM JIBYM HEPABEHCTBAM:

a—e<X,<a+e

Yucno N 3aBucHT, BOOOILIE TOBOPS, OT BEIOPAHHOTO & .

Ecnu yMmMeHbUIMTH 4YHCIO &, TO COOTBETCTBYrOmMA emy Homep N
YBEJMYUTCS.

JInst mocieoBaTeNbHOCTH (MM U1 IEPEMEHHOM X ) HEeoOs3aTesIbHO

CYLLECTBYET IPEAEIN, HO €CJIM 3TOT MpPeJIeN €CTh, TO OH €JMHCTBEHHBIIL.

Ecnu uncio a ecTs npezes nocieioBaTenbHOCTH {X, | ¢ OOMIMM YIEHOM
x,=f(n) WJIK INEPEMEHHOW BEIUYUHBI X , TO 3TO CHUMBOJIMYECKH

3aIIMChIBACTCA TaK:

limx, =a

n—o0

B tom ClIyda€, Korja IICpEMCHHasl BCJIMYMHA X, HUMCECT IPCACIL,

paBHBI @, TOBOPAT, YTO OTa [EPEMCHHAs BEAMYMHA WM
TIOCNIE0BATENIBHOCTD {X, } CXOMUTCA K .

[locnenoBarensHOCTh, HE  HMEIOIIYIO IIpeJena,  Ha3bIBAIOT
pacxoasIencs.

[lepemeHHas BeIMUMHA X, MOXKET CTPEMUTBECA K CBOEMY IIpPEIEITy

paznIuyHbIMU criocoOamu: 1) ocTaBasich MEHbILIE CBOEro Ipejaena, 2)
OCTaBasCh OOJIBIIIC CBOETO Mpeneia, 3) KOJICOJACh OKOJIO CBOETO
npejena u 4) IpuHMMAasi 3Ha4€HUsl, paBHbIE CBOEMY IpEJIeIy.

BBI60p qrciia ¢ MPOU3BOJIICH, HO ITIOCIIC TOI'0O KakK OHO BBI6paHO,
HHUKaKUM U3MCHCHU M B I[aJIBHeI;'IIHeM OHO HC JOJIKHO ITOABCPIATHCA.

3agaua 1. JlokazaTh, YTO IIOCJICJAOBATEIHLHOCTE C OOIIMM YJICHOM

n .
X = MMeEET NPEeJIeIL, paBHbIN 1.
n+



Pemenne. BpiOepeM NPOM3BOIBLHO MONOXKUTEIBHOE YUCIO ¢ U
IIOKAXEM, UTO U1 HETO MOXKHO OIPEIEIUTh TAKOE HATypaJIbHOE YUCIIO
N Oyzner BBIIOJHATHCS HEPABEHCTBO , B KOTOPOM Halo B3ATh a=1;

n
X, =——, T.€. HEpaBEHCTBO:
n+1

n
‘1__<g.

n+1

[Tocne npuBuAeHUS B CKOOKAX K 00IEMY 3HAMEHATEIIO MOyl M:

n+l-n 1
— < — <&
n+1 , W n+1
1
Ho ecim | =< ¢, To — <¢. W3 mocaennero HEpaBCHCTBA CIIEAYET,

n+1 n+1

*

qTo n+1>1—, n >1—1.
& &

Ecm a<b, TO 1>1.
a b

1
3uaunT, eciii HoMep N Oonblie, yeM = -1, TO HEPaBEHCTBO OyJIeT
&

BBINOJHATHCS. Teneps Hamo pemuTh Borpoc o uucie N, o koTopoM
uaET peub B ompezenieHud. 3a uncio N MOXXHO MpUSITh HauOOJbIIee

1
1[eJIoe Ynclio, cojaepikaimieecss B uucie —-1. HaumOomwinee 1emnoe
&

YU CJI0, COACPKAIMICCCA B YUCIIC X, 0003HaYaeTCs 3HAKOM E(X)

Ha ocHoOBaHMM >TOro HamOOJbIIEEe OeJI0C 4YrcCiIo, COACPIKAIICCCS B

YHUCIIE 1—1, Haa0 0003HAYNTH TaK: E(E—lj.
& &

Hrak, MOKHO PUHSATH

g



(mpeanonaraercs, 4ro E(l—lj >0, nHadye N He OyJeT HaTypaJIbHbIM U
g

€ro HaJo Oparb paBHBIM 1).

3akiroueHue: [lo mpon3BONBHOMY 33JaHHOMY IOJIOKHUTEIIBHOMY
YUCIy ¢ Mbl HAUM Takoe HaTypanbHOoe umciao N, yro ms Bcex
HoMepoB N>N HepaBeHCTBO (11.4) AEHCTBUTENBHO BBIIOJHSETCS, a
9THM M JO0Ka3aHO, 4YTo | sBISETCS MPENesioM IOCJIEN0BATENBHOCTH C
OOIIMM WICHOM
n

X =——0o
" n+1l,

BeckoHeuHO MaJIbIe M 0€CKO HeYHO 00JIbIIIHEe BeJINUYNHBI.

Ecin nepeMeHHass BeIMUYMHA X, MMEET CBOUM IIPEAEIIOM HYJIb
limx, =0, TO OHa Ha3bBaeTcsi OECKOHEYUHO MaJoi. OTo XKe

OTpeielieHre MOXHO BBICKA3aTh U B Ipyro (hopMyMpoBKe:

[lepemeHHas BeMMYMHA X, Ha3bIBACTCSA OCCKOHEYHO MAJIOM, €CIM UL

BCSIKOTO Hamepéa 3a/laHHOTO TIOJOKUTEIBHOTO 4YHClIa & MOYKHO
yKaszarb Takoe HaTypajibHOe Yuciao N uro [x |<e IUIs BCEX HOMEPOB N,

KoTopbie Ootbie N.

Hu ogHO ymncno, kpome HyIsl, HE MOXKET ObITh OTHECEHO K OECKOHEUHO
MaJIbIM BEJIMYAHAM.

AnreOpanyeckasi cymMMa HECKOJIBKUX OECKOHEYHO MaJjbIX BEJIMYUH
€CTh TAaK)K€ BEJIMUMHA OECKOHEUHO Majas. (AsreOpandyeckod CyMMOi
Ha3bIBACTCS TaKas CyMMa, WIEHbI KOTOPOW MPUCOCIUHSIOTCS JIPYT K
Ipyry HE TOJIBKO MPHU MOMOIIM 3HaKa IJII0C, HO U MPU MOMOILM 3HaKa
MHHYC).

Pa3sHocTh JBYX OECKOHEUHO MallbIX BEIMYUH €CTh BEJIMYHMHA
OECKOHEYHO MaJias.



[TpousBeaeHre OrpaHMYEHHON MTEPEMEHHON BEIMYMHBI HA OECKOHEYHO
MaJIyIO €CTh BEJIMYMHA OECKOHEYHO MaJIasl.

Orcrona crienyer:

OO0 oTHOIICHHUA ABYX OECKOHEYHO MaJbIX BEJIMYMH HHOrga roBop:ir,

o 0
4YTO OHO MIMPCACTABJIACT coOoit CHCOIIPCACIICHHOCTb» B4 6 .

Broruucnenue npcaciia OTHOMICHUA IOBYX OECKOHEYHO MaJIbIX YacTO

. 0
Ha3bIBACTCS TAKKC PACKPBITUEM «HCOIIPCACIICHHOCTH> BHU 1A 6 .

BeckoHeuHO 00J1bIIIHE BeJIMYHUHDI.

HepeMeHHaﬁ BeJMUMHaA X, HAa3bIBACTCA OECKOHEYHO 6OJ'IBH_IOI‘/’I, CcCIM

IJIsL BCSKOrO Hamepén 3agaHHoro yucina M>0 MOXHO ykasarb Takoe
HaTypasibHOe N, 4uro i Bcex HoMepoB N, Oosbmx N, BBINOIHSAETCS
HEPABEHCTBO |x,|>M . Kopoue: niepeMeHHas BEJMUMHa X, Ha3bIBACTCS

OEeCKOHEYHO OOJIBILION, €CJIM, HauyhHas C HEKOTOPOro HOMEpa, OHa
CTAHOBUTCS M OCTaéTCA NpU BCEX IMOCIACAYIOMIMX HOMEpax I10
a0COJIIOTHOM BeIWYHUHE OOJIBIIE JIFOOOT0 3aJaHHOTO IOJI0KHUTEIBHOIO
yucna M. Ecimm x, ecTh BennumHa OECKOHEYHO OOJbIIasi, TO 3TO

3aIKCBIBACTCS TAK limx, = oo, HIH X, — .

Cnenyer oOparuTh BHUMAaHHE, YTO M3 ONpeeSieHUsS OSCKOHEUHO
OOJIBIION BEIMYMHBI CIEAYET, 4YTO 3HAK X, POJIM HE MHIpaer, a

TpeOyeTcs Juiib, YTOObI abCONMIOTHAS BENMYMHA X, T.€. [x,|, MOIJa

OBITH cjenaHa OOJIbIIe JTF000TO HAIepea 3aTaHHOTO IMOJOKUTEIBHOTO
quCJAa.

HepeMeHHa;I, INpuHUMAaromas 3HauCHMA, O6paTHBI€ IO BCINMYHUHC
COOTBETCTBEHHBIM 3HAYCHHUSM OECKOHEYHO OOJIBIION BCINYMHBI, €CTb

BEeJMUYMHA OECKOHEUYHO Masiasg (XOTS B HEKOTOPbIX Yy4eOHMKax U

1 1
NPAMCHSIOTCS YCJIOBHBIC 3allMCM —=0 H 6:00, HO HUX CJCOYyCT

o0

BCAYCCKHU I/1366F3TB, TaK KaK:



1) JlenuTh Ha HyJIb 3aNPEILECHO.

2) JlemmTh K€ Ha oo TOXKE HEMb3s, KOO o HE YMCJIO, & CUMBOJ, JIEUTh
K€ Ha CHMBOJIBI OO0 oTHOmICHNH JBYX OECKOHEUHO OONBIINX
BEJIMYMH TOBOPSAT, YTO OHO IMPEACTABIISAET COOON «HEONPEAeTEHHOCTH

o0
BHJa —, da OTBICKAHMC JTOIO0 OTHOIICHHUA HA3bIBACTCA «PACKPBITUCM
o0

HCOIIPCACICHHOCTID).

2
3anaua 2. Haiitu |im7n2+—2n?’.
n>=5n° —4n+4

Pemenue.
7+2_3
. In*+2n-3 . n n?
5Nt —An+4 o 4 4
n n
Iim7+|img—limi2 7+2Iim1—3limi2
n—oo n—oo n n—oo n _ n—oo n n—oo n

7
lim5—lim? +lim % 5_4lim* +4lim = °

n—o0 n—o0 n n—o0 n2 n—oo n n—o0 n2

Onpenenenne npenea ¢pyHKImuu.

Uucino A HaspiBaeTcs TipeAesnioM (QyHkiwmu  f(x) Tmpu X,
cTpemsmieMcss K @ (WM B TOYKe a), €Cld Ui JI000ro Hamepén
3a/IaHHOTO TOJIOKUTEIBHOTO YHCIA ¢ (XOTS OBl M KaK YTOJHO Majioro)
MO>KHO HAlTH TaKOE IMOJIOKUTEIBHOE YUCIIO &, YTO JIJIsl BCEX 3HAYCHU
X, BXOIAIIUX B 00JIacCTh ompeseicHus (DyHKIUHM, OTIMYHBIX OT @ |
YIOBIETBOPSIOIMX YCIOBUIO |Xx—a|<5, MMEET MECTO HEPABEHCTBO

f)-A<e.

YucJjo e.

Iim(1+ 1) =€
X—0o0 X

lim(1+ x)% —¢;

x—0



Iim(1+5j =e:
X—00 X

lim(1+ kx )« = e*

x—0

5. 3ananusi pacyéTHO-Tpadudeckoii padorn Nel.

3ananmel. BorancimTe.

1. lim>X+S,
x->7 x—§
2 lim smx
X—0 X
3. Iimxcosl.
x—0 X
41 2x% —x -1
x—1 (X—l)z
5. lim VX+2 v
X—2
6. Ilm\/_ 1
xel%/_ 1
7 I 3X2+2

x>0 4%° + X +1

Ux® +1

8. lim———=
X~>oox +\/_
X+1 X+1
0. Iimi.

o QX 4 3%



. 4Ax+sinX
10. [im2>2>"2,
x—>® X —CO0S X

3ananue2. BoUnCIHTE.

1. lim@x2 +1-+/x2 -1).

X—0

2. 1ir2(\/x2 +24+X)-

3. lim[ -2 22 :
->I\1-x 1-X

4. lim xsinl.

X—>0 X

. Sin4x
5. lim>=—=.
x=0 §jn 8X

H 6
. sinx
6. lim=——.

x>0 sin® X

. X
7. lim(1- x)tg TR

8. Iim(zx_SJ .

x>o\ 2X —1
9. lim[x(In(L—x) ~ In x]]

sin x

10. Iim(1+ 2x2)7.

x—=0
3ananme3. VcciienoBaTh Ha HEMPEPHIBHOCTH (PYHKIHIO.

1. y:w.
X



sin X
— x =0,

1 x=0.

6
10, y=—.
y X-9

3ananued. Haittu mpou3BOIHY IO PyHKIIUML.

2
-1
1 y=s X =1
y x? +1

5 12
' X2+ x+1

3. y- (X+DU2—3_
3-X



y=/Inx+1+In(vW/x +1).

y=5%In?Xx.
(x-2)°
=log, —=.
y =1 (x+3)?
. y=sin?¥/x.
_sinx
\/€0s 2x
X
.y =arctg — +ctg4x.
V3

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

3amganueS. Hailtu mpou3BOIHYIO PYHKIIUM.

o

COs X

. y=sinxe™”,

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

y=x".
y=x""
y=x"
_ 3/x? +1e% cos® x
In“*(3x—-2)

X =xy+Iny=2.

. e’ +e*+cosxy=0.



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

10 y Xsinzx.



3ananue6. Beruncants npene, nuenonp3ys npasuiio Jlonurans.

3. limxInx.

x—0

4. lim \/x+l.

X—>0 X_l

. X4+sinx
5- Ilm—_.
x=>® X —Sin X

6. Iim(\/1+ x? —31+ x° )

X—>0

3 2
. X4+ X°—6X
7- ||m3—.
x> X —X+16

2 J—
8. "mlzn(x—s’).
x=2 X° +3x-10

. efye™ 2
9. lim——-.
Xx—0 X

10. Iingloxlnx.

3ananue7. Hailtu npoMexyTKd BO3pacTaHusl U yObIBaHUS (DYHKIMH, POMEKYTKH

BBIITYKJIOCTH, TOUYKH SKCTPEMyMa U TOUKHU Tepernoa.

1. y=x®-2x*-7x+4.

3

2. y=—"_.
y 1+ x?
3. y=x’Inx.

4, y=+In*x-1.



5. y=3x"-6x

6_ y: ]--l__x
\ Inx

7. y=2x®-3x*+15.

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

3ananue8.lcciaenoBath PyHKIIUIO U MOCTPOUTH Tpaduk.

3—-4x
1. y= :
y 2 +5x
1+ x°
2. =
—X
3x°
3. y= :
Y=o
4. y=x*+x.
5 y=x2+x—12.
6 _(x=p°
(x+1)?
27
7 y=x+3-



1O.y:x2+X—13

3ananue9.BeruncimTh MHTErpalL

dx
1'Jll—2x'

N

.jam@x+2mx.

w

. Ide.

dx
4'I4x+3'

5. Ie‘zx*7dx.

6. Ixexzdx.

7 I xdx

NJ1-x? .

o

2&
.j\&dx.
9. .[xzesxmdx.
10. J'InTde.

3ananme 10.BrravicinTs HHTETpaL.

1. Ixe’zxdx.

19
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2. I(2+3x)e:dx.
3. Jxlnxdx.
4, _[(x3+1)lnxdx.

5. Ixz sin xdx .

»

. [In?(2x+ 3)dx.
1. IXZ_XdX.

8. _[arctgxdx .

©

. J.In2 Xdx .
10. IexsinZde.

6. Kpurepuu oueHku pacyeTHO-rpaduyeckoii padoTbl U THNOBbIE OIIHOKHU
IPY ee BbINOJTHCHUM.

[lkana ore HUBa HUSI Kpurepuu oneHvBa HUst

«OTIIM4Y HO» 00 yJaIOUTUIACS SCHO M3JIOKHII YCIOBUSA 3a]1a4, PEIICHUsT 000C HOBAJT

«Xopormio» O00y4JaIONTUIACS SICHO M3JIOKWI YCJOBUS 3a7lad, HO B 00 OCHOBa HUU
pELICHNI MIMEIOTCSI COMHEHMS

«Y TOBIIETBOP UT €JTH HO O0yJaroIIuiics WB3JIOKWI pellleHHe 3ajad, HO B PELICHUH €CTh
OILIHOKH,

«HeynoBnerBopurensHO» oOyyaromuiicss He ySACHWI YCJIOBUS 3a/1a4, pelieHus He 000C HOBAJI,
nu00 He can paboTy Ha MPOBEPKY.

7. PexoMeHayeMasi JIMTEparypa

OcHOBHas uTepaTypa
1. boromonoB, H.B. Marematuka: yuebnuk mana By3oB/ H. B. boromonos,

IT. . Camoiinenko. — 5-¢ w3z, nepepad. m jgom. — Mocksa : M3naTenbcTBO
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HOpaiit, 2021. — 401 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07001-9. —
Tekcr : snexrpoHHbli // OOpazoBarenpHas 1wiargopma HOpait [cait]. —
URL: https://urait.ru/bcode/468633

byrpos, f. C. Beiciias Mmatemarvka. 3ajayHuK : ydeOHOe mocoOue isi By30B /
S. C. byrpos, C. M. Hukonwsckuil. — MockBa : M3znarensctBo FOpaiit, 2021. -
192 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-9916-7568-0. — Tekcr
anekTpoHHblt  //  O6pa3oBarensHas natdgopma  FOpailit  [caiiT]. -
URL.: https://urait.ru/bcode/489755 .

Jlyary K. H. Beicuras marematnka. PykoBomcTtBo k pemeHuro 3amau. T. 1
[DnexTpoHHBI pecypc] : yuel. mocodue / JIynry K.H., Makapos E.B., - 3-e u3n. -
M.:OUBMATJIAT, 2013. - 2016 c. - Pexum jgocrymna
http://znanium.com/catalog.php?bookinfo=854317

[MumaueB B. C. Briciias marematrnka [DnekTpoHHBIA pecype] : yuebnuk / B.C.
[Mvmaves. - M.: HUL UHOPA-M, 2015. - 479 c. - Pexum pgoctyma :
http://znanium.com/catalog.php?bookinfo=469720

Jlyary K. H. Beiciias marematuka. PykoBoACTBO k pemeHuto 3amad. Y. 2
[DnexTpoHHBI pecypc] : yuel. mocodue / JIynry K.H., Makapos E.B., - 2-e u3n. -
M.. OU3MATJIUT, 2015. - Pexnm JOCTyIa
http://znanium.com/catalog. php?bookinfo=854393

JlonmonHUTENbHAS JIMTEpPaTYypa

1.

Maremaruka : yuebHoe mocooue / HO. M. Jlanmmos, JI. H. XKXypbenko, I. A
HuxonoBa [u np.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mockaa :
NH®P A-M, 2019. — 496 c. — (Beicmee obpa3oBanue: bakamaBpuar). — ISBN 978-
5-16-010118-7. — URL.: https://znanium.com/catalog/product/989799. — Texcr :
DJIEKTPOHHBIM.

KnoBo, A. I'. Kypc nekuuii mo Marematuke : yueOHoe nocooue / A. I'. Kiogo,

N. A. JismynoBa ; FOxubiii (denepanbHblii yHUBepcuTeT. — PocroB-Ha-JloHy :
HOxmbiit gpenepanbubiii yausepcuret, 2020. — 199 c. : un. — ISBN 978-5-9275-
3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — Tekcr :
AJIEKTPOHHBIM.

Ilepuoauka
N3Bectuss BwICIIMX yueOHBIX 3aBeAcHMU. IloBomkckuii  peruoH. DOH3HUKO-
MaremMatrnueckue Hayku / 1. penKpesumk B.JI — Ilemsa, 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. IlepedeHnb pecypcoB HH(OPMAINO HHO-TEJIEKO MMYHUKALIMO HHO I CeTH
«HTepHEeTY», Heo0 X0AMMBIX /11 HanMcauust PI'P

9. TIpodeccronanbHas 6a3a TaHHBIX U
UH()OPMAIIMOHHO-C IIPAaBOY HBIE CUCTEMBbI

WNudopmanus o npaBe COOCTBEHHOCTH
(pPEKBMBUTHI IOTOBOPA)

Acconmanus uwkeHepHOro oopazoBaHus Poccun
http://www.ac-raee.ru/

COBepI_He HCTBOBA HHUC 06p3.30B8. HWA n
HHXC HepHOI>'I ACATCIbHOCTH BO BCCX HX
IMPOABJICHUAX, OTHOCAIIHUXCA K y‘IC6HOMy,

Hay4YHOMY n TCXHOJIOTMICCKOMY
HaIIpaBJIC HUAM, BKJIFO4Yast IMpOUCCChI
nperoaaBaHyA, KOHCYJIbTUPOBAa HUA,

WCCJICIOBAHMS, Pa3pabOTKU  WHKE HEPHBIX
peleHul, BKIItoYas He(YTera3oByro0 OTpacib,
TpaHchepa TEXHOJIOT Ui, OKa3aHUs
IIAPOKOTO CTIEKTPa 00pa30BaTeIbHbIX YCIYT,
obecrmeueHUs CBsA3CH ¢ OOIIECTBEHHOCTHIO,
IIPOM3BOACTBOM, HAYKOM W HUHIErpalud B

Hay4Has NeKTpoHHast O ubnmoreka Elibrary
http://elibrary.ru/

MEKIYHApPOAHOE  Hayd HO-00pa30BaTEIbHOE
IIPOCTPAHCTBO.

CBOOOJIHBI 1 JOCTYTI

Hayunas ANEKTPOHHAS OoubmoTexa
eLIBRARY.RU - 310 KpynHeHmwuit
poccuickui nH(OPMAITMOHHO-

aHAJIUTMYECKUN MopTal B O0JIACTU HAYKH,
TEXHOJIOTMH, MEIHWIWHBI W 00pa3oBaHM,
conepkaniuii pedepaTbl U MOJTHBIE TEKCTHI
Oonee 26 MJIH HAydyHBIX CTaTe W
NyOJIMKauK, B TOM YHCJE JJIEKTPOHHBIC
Bepcun Oosice 5600 pOCCHUIICKMX HAYy4HO-
TEXHUYECKHX JKyPHAJIOB, U3 KOTOPBIX Oomee
4800 >KypHaJIOB B OTKPBHITOM JIOCTYIIE
CBOOOJIHBI 1 1OCTYTI

«Poccuiickoe
pecype] -

®enepalibHbI il HopTain
o0Opa3oBaHue» [DNEKTPOHHBI I
http //www.edu.ru

e repaibHbI A nopraiu «Poccuiickoe
o0pa3oBaHHE)» — YHHUKaJIbHBIM WHTEPHET-
pecypc B chepe oOpa3oBaHUsI U HAYKHL
ExxenHeBHO MyONUKYeT caMble aKTyaJlbHbIE
HOBOCTH, aHOHCHI COOBITHI,
nH(pOpMaLIMOHHBIE MaTepuabl TUISL
LIMPOKOIO Kpyra uuraresneil. ExxeHenensHo
Ha MOpTaJie Pa3MEUIAlOTCs HKCKIFO3MBHbIC
MaTepuaibl, HUHTEPBbIO C  BEAYLIMMHU
CriellaJINCTaMHU - TieJ1aroramMmu,
NICUXOJIOTAMH, YYEHBIMHU, PpEIOPTaXH U
AQHAITUTHYECKHE CTAThMU.
Yuratenu TIOJTY4ar0T
HOPMAaTHBHO-IPaBOB Ol

JOCTYII K
0aze cepsl



http://www.ac-raee.ru/
http://elibrary.ru/
http://www.edu.ru/
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9. TlpodeccuonansHast 6a3a JaHHBIX H
UH(OPMAIMOHHO-C IPABOY HBIE CHCTEMBI

Nudopmanms o nmpaBe COOCTBEHHOCTH

(pPEKBMBUTHI TOTOBOPA)

o0pa3oBaHM,

cCaMbIMU pa3Tud HBIMHU
CepBUCAMH — TaKUMHU,
TECTUPOBAHUE, OIPOCHI

TEMaM U T.O.

OHU MOI'yT TII0JIb30BaTbCA

II0JIE3HBIM U
KaKk OHIaWH-

0 aKTyaJIbHbIM

HasBanue Coxpaménno | OpranuzanmoHHo- | Orpacisb (00JgacTh | OPpunuaIbLHBI
OpraHu3anuu € Ha3BaHHUe npaBoBasi popma JiesiTe JJbHOCTH) M caiiT
POCCUUNCKU | PocCHHUO HeTnpaBHUTEILCTBeHHOE | TBopueckuii Coro3 | http://rusea.info
" COI03 , HE3aBUC IMOE | OOIIECTBEHHBIX
Hay4 HbIX " 00IIIECTBEHHOE Hay4YHbIX, HaydHO-
WHKE HEPHBIX 00beIUHE HHC TCXHUICCKHX,
00IIIECTBEHHBI X WIKE HEPHBIX,
00'beTUHE HU AKOHOMHMYECKUX
00beJUHE HUH,
SIBJISTFOTITMIXC ST
IOPUIHICCKUMU
JIALIAMH,
CO3JaHHBI A Ha
OCHOBE OOITHOCTH
TBOPYECKHX
11po e CCHUOHAITb HbI
X HWHTEPECOB
YUCHBIX,
HHKE HEPOB u
CTICIIMAJTUCTOB  JIJISt
peammBalui 00X
nene v 3amad.
Poccniickwuii PCHU OGriepoccuiickas 3aumra o6uwx | http://poccubickuii-
COI03 HHXXCHEPOB 00l11IeC TBEHHAS HHTEPECOB u | COr3-
OpFaHI/ISa]_H/I}I ,Z[OCTI:I)KeHI/IH YCTaBHbBIX I/IH)KGHQQOB.QSI}/
«Poccurickuit coros | HETeH
00bEIMHUBIINXCS
WHKEHEPOB» (mamee rpam,
umenyemas  «Coro3») 0Cy MECTBIAIONHX
SABJIACTCAA OCHOBAHHBIM CBOIO JIESTENILHOCTh HA
Ha UIEHCTBE | tepputopuu 6oee
00111eC TBEHHBIM HOJOBHHBI  CyObEKTOB
00BEIMHEHHUEM, Poccutickoit
cosgaHHeiM B (opme | Pexeparnm



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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00I1[eC TBEHHOH
OpraHu3aIuu

INPHUJIOKEHHUE 1

MHUHHUCTEPCTBO HAYKH U BHICIHIEI'O OBPA3OBAHHS POCCUMICKOM ® EJTEPAITAA
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