degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

0o JUCHHUIJINHE: BBenenne B MareMaTHUeCKUM aHAIN3
10 HANIPABJIEHMIO: [Tpuknaaabie MaTeMaTrKa U GU3NKA
npo¢uib NOATOTOBKHU: VYrnpaenenne UHHOBAIMSIMH B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

O.B. Becos, a-p ¢us.-mar. Hayk, npodeccop
b.U. Tony6oB, n-p ¢pusz.-mar. Hayk, mpodeccop
P.H. Kapacés, n-p ¢u3.-mar. HayK, JOIEHT

B. XK. Caxbaes, n-p ¢pu3.-mMart. HayK, JOIECHT
A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciici maremaruku 21.04.2022



AHHOTANMA

B kypce "BBenenne B mareMaTHuecKuil aHaiIu3" U3y4ar0TCsl OCHOBOIIOJIATAIOIINE TTOHATHS MaTeMaTHYeCKOTO
aHanm3a QyHKIUI OJHON MMEpeMEHHOW TakHe, Kak MpeJie MOoCcIeJ0BaTeIbHOCTH, npeen (yHKIUU B TOUKE U
HETIPEepPBIBHOCTH (DYHKIINHU B TOUKE.

OCHOBHBIM yTBEP)KJIEHUEM TEOPUM JEHCTBUTEIBHOIO YHCia SIBJISETCS TEOpeMa O CYLIECTBOBAaHMM TOYHOM
BepXHEH (HIKHEH) rpaHu OrpaHUYEHHOTO MHOKECTBA.

N3yuaroTcsi CBOMCTBAa CXOASIIMXCA YHUCIOBBIX IMOCIEAOBATEIBHOCTEH M IMOCIEIOBATEIBHOCTEH, UMEIOIIUX
npenen. Pa3nen 3akaHunBaeTcs u3ydeHueM Kputepus Komm cXoquMOoCTH YHUCIOBOI MOCIeN0BaTeNbHOCTH.

Hccnenytorest cBoiicTBa (DYyHKIMM, UMEIOIUX Mpees B TOYKE, HEMPEPHIBHBIX B TOYKE U HEMPEPBHIBHBIX Ha
OTpE3KeE.

Uzyuatorcs cBolcTBa (PyHKIUI, IMEIOIIUX B TOUKE MPOU3BOIHYIO (Au(depeHrpyemMble B TOUKE PyHKINH) U
IIPOM3BOHBIC BBICIINX MOPAAKOB. B wactHOCTH, M3y4arorcss Gpopmynsl Teiinopa ¢ 0CTaTOUHBIMHM WIEHAMHU B
¢opme Jlarpamxa u Ileano. OTu cBegeHHs NPUMEHSIOTCS K HCCIEIOBAHUIO (QYHKUMH W K HM3YUYCHHUIO
BEKTOPHBIX (PpyHKIMI (371eMeHTHI AuddepeHInaIbLHONR TeOMETPUN ).

NzyuaeTcst MHTETpalibHOE NCUNCIICHUE — HEOTIPE/ICIICHHBIA HHTETpal.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (popmupoBanye 0a30BBIX 3HAHUN MO0 MAaTEMAaTHUECKOMY aHAJIM3Y AJIS JajdbHEHIIero HCIOoIb30BaHuUs B
Opyrux o0nacTsX MareMaTndecKoro 3HaHUS ¥ JUCLMIUIMHAX C €CTECTBEHHOHAYYHBIM COICP)KaHUEM;

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOn KYJIBbTYpbI, HCCICAOBATCILCKUX HABBIKOB U CIIOCOOHOCTHU
IIPUMCHSATDH 3HAHU HA ITPAKTHUKE.

3agauu AU CHUILIHHBI

- IproOpeTeHne CayIaTeIsIMA TEOPETUIECKUX 3HAHUI U IPAaKTUYECKUX YMEHUI U HaBBIKOB B 00J1aCTH
TEOPHUH NpeeNioB, MU PHEepeHINATBHOTO U MHTETPAIbHOTO UCYUCIICHUS], TCOPUH PSIIOB;

- IIOATOTOBKA cnymaTeJIei/'I K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH,

- npno6peTeHI/Ie HAaBbBIKOB B INPUMCHCHHU MCTOAOB MATCMATHUYCCKOIO aHAJIN3ad B (I)I/ISI/IKG U Apyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
MPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQPEeCcCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y NPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoOeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMsl B TeUEHUE BCEH KU3HU

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PENICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacTy (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCIHILUINHE (MOTYJIIO)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINecst JOJDKHBI

3HATh:
- OCHOBHBIE CBOICTBA MPEAEIOB MOCIEIOBATEIBHOCTEH U (PYHKIMH JEHCTBUTEIBHOTO IIEPEMEHHOTO,
NpOU3BOAHOM, AuddepeHIrana, HeopeaeIeHHOr0 HHTerpaja; CBOMCTBa (yHKILHUH, HENPEPBIBHBIX Ha
OTpE3KE;
- OCHOBHBIC «3aMeyarebHbIC PEAEIbD», TAOIMYHbIC (GOPMYIIBI 1JIsl IPOU3BOAHBIX U HEONPEICICHHBIX
UHTErpasioB, Gopmynbl audhepeHIUpOBaHNs, OCHOBHBIC PA3JIOKEHHS DJIEMEHTAPHBIX (YHKIUH IO
¢dopmyie Teitnopa;

OCHOBHBIE (hOopMYITBI TU(PEepeHIINATBLHON TeOMETPUH.

YMETB:

3aMMCHIBAaTh BBICKA3bIBAHMS [TPH MIOMOILH JIOTHYECKUX CUMBOJIOB;

BBIYHCIIATH MPEJIeIIbl OCIEA0BaTeIbHOCTEH U (PyHKINI e CTBUTENBHOTO IEPEMEHHOTO;
BBIUMCIISATH MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKUWH, pacKiIagbplBaTh 3JI€MEHTapHble (QYHKUHUU MO

dopmyne Telnopa; BBIYHCIATH mpenenbl GyHKIUA ¢ npuMeHenneM (opmynbl Teinopa W mpaBuia

Jlonurans;

- crpouth rpaduku QyHKIUI C TPUMEHEHHEM MEPBOH M BTOPOI NPOHW3BOAHBIX; HCCIIEIOBAThH

(YHKUIMHU Ha JIOKAJBHBIA SKCTPEMYyM, a TaKKe HaXOAWUTh WX HauOoJbllee U HAaMMEHBIIee 3HAYCHNUS Ha

IIPOMEKYTKAX;

- BBIYHCIATH KPUBU3HY IUIOCKMX U POCTPAHCTBEHHBIX KPHUBBIX.

BIIAJICTh!
- TPEIMETHBIM SI3BIKOM KJIACCHYECKOT0 MaTeMaTHYECKOTO aHAIIN3a, MPUMEHSEMBIM MIPU TTOCTPOCHUH
TEOpHH TPEJIEIIOB;
- ammaparoM TEOpUH TpenenoB, MuddepeHnaIbHOr0 1 UHTErPATbHOTO MCYUCIICHHS [UI PELICHUS
pasNMyYHBIX 3a7a4, BO3HHUKAIOUIMX B (HU3MKE, TEXHHKE, OJKOHOMHMKE M JPYTUX MPHUKIATHBIX
JMCIUILTHHAX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JelicTBUTENbHBIC YUCTA 6 8
2 [Ipenensl mocneaoBaTenbHOCTEN 14 18 32
v =
3 pelell M HENpephBHOCTD byHKIUH 14 13 32
OJTHOH TIepEeMEHHOM
4 [IpousBoaHas u ee mpuMeHeHHE 18 20 24
5 JuddepeHnnanbaas reoMeTpust 6 2 14
6 KommexcHeie uncna 2 2 10
Hroro wacos 60 60 120
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennuii)

1. JleficTBUTENIbHBIC YHCIIA




1.1. [eiictBurenpHpie uncia. OTHOIIEHWS HEPABEHCTBA MEXAY JEHCTBUTENBHBIMU YHCIAMHU.
CaotictBo Apxumena. [LTOTHOCTh MHOXKECTBA JICHCTBUTENBHEIX YHCeNl. TeopeMa 0 CyleCTBOBAHUA U
CIMHCTBEHHOCTH TOYHOU BepXHEW (HIKHEH) TPaHH YMCIIOBOTO MHOXECTBA, OTPAHUYEHHOTO CBEPXY
(caHHM3y). ApudmeTHUecKue omepanuu ¢ ACHCTBUTENbHBIMH unciamMu. CYETHOCTh MHOXKECTBA
palMOHANBHBIX YHCEJ, HECYETHOCTh MHOXECTBA I€UCTBUTEIBHBIX YHCET.

2. Ilpenensl mociaenoBaTenbHOCTEN

2.1. Tlpemen wumcnmoBoW mocienoBarenbHOCTU. Teopema KaHTOpa O BIOXKEHHBIX OTpe3Kax.
EnuncTBeHHOCTh mpezena. beckoHeYHO Maible IMOCIENOBAaTeILHOCTH M WX cBoiicTtBa. CBolicTBa
MPEJEeNIOB, CBS3aHHBIE C HEpaBeHCTBAMH. ApudmMeTHdeckwe oOomepalyd CO  CXOISIIAMUCS
nocinegoBarenbHOCTAMU. Teopema BeliepmTpacca o0 mnOpeaeiae MOHOTOHHOW —OTrpaHUYEHHOM
nocienosarenbHocTh. UYneio e. beckoneuno 00JbIne IoCae0BaTeILHOCTH U UX CBOWCTBA.

2.2. TlognmocnenoBaTeabHOCTH, YACTUYHBIC Mpeleibl. BepxHuil W HWXKHHUM NOpelenbl YHCIIOBOMN
nocinenoBarenbHoCcTH. Teopema  bombrano-Beitepmrpacca.  Kpurepuit  Komum — cxommmocTtu
IIOCJIEI0OBAaTCIILHOCTH.

3. Ilpenen u HenpepbIBHOCTD (DYHKUMN OAHOM NepeMeHHON

3.1. Ilpenen uucnoBoit GyHkIMU oxHOU TepeMmeHHO. OmpeneneHus mno leiine n mo Komm, mx
9KBUBaJICHTHOCTh. CBoiicTBa mpeznenoB (GyHkunu. Paznmuuneie Tumel npenenos. Kputepuii Komn
CYLIECTBOBaHMsI KOHEUHOTO Mpeena GyHKUuU. TeopeMa o 3aMeHe epeMEeHHON M0/ 3HaKOM Tpezena.
Cy1mecTBOBaHHE OAHOCTOPOHHUX MPEEIIOB Y MOHOTOHHOM (DyHKIIUH.

3.2. HempepeiBHOCTh (yHKIMHM B Touke. CBoiicTBa HempepbIBHBIX (GYHKIUH. OIXHOCTOPOHHSS
HenpepbIBHOCTh. Teopema o mepexone K NpeAeny IMoJ 3HAKOM HENpepbIBHOW (DYHKIMU.
HenpepoiBHOCTE clioykHOW QyHKIMH. TOYKM pa3pbiBa, WX KiAcCH(PUKAUA. Pa3pbiBBI MOHOTOHHBIX
(GyHKUIUH.

3.3. CpoiicTBa (GyHKIWH, HENPEPHIBHBIX Ha OTPE3KE — OTPAHHMYCHHOCTh, JOCTHIKEHUE TOYHBIX
BepXHEHl W HIKHeHW rpaHeidl. Teopema O NPOMEKYTOUHBIX 3HAYCHHUAX HENPEPHIBHOW (YHKLHUH.
Teopema 06 oOparHoii HyHKIIHY.

3.4. HempepsIBHOCTH 3neMeHTapHbBIX (QyHKIMA. Onpenenenue nokazarenbHol gynkiym. CBOHCTBa
MoKa3arenbHOl QyHKIMH. 3aMedaTeNbHbIC PEeAebl, CISICTBUS U3 HUX.

3.5. CpaBHenue BenuuuH (cuMBONBL 0, O, ~). BpluuciieHHe NpeAesoB MpW MOMOIIU BBIACICHUS
[JIaBHOM YacTH B YHCIIMTENIE ¥ 3HAMEHATee APOoOH.

4. TlpousBonHas U ee IpUMEHEHUE

4.1. IlpousBogHast GyHKUMK ONHOW mepeMeHHOW. OIHOCTOpOHHHUE MPOM3BOIHBIE. HenpepblBHOCTD
¢byHKIMK, uMeroliei mpousBonHy. Juddepennupyemocts ¢ynknuu B Touke, uddepennmarn.
l'eomerpuueckuii cMbicn npousBoAHON U auddepenunana. [IpouzBogHas cyMMbl, TPOU3BENCHUS U
yacTHOro AByX (yHkumid. [IpowmsBognas cnoxHoi ¢(yHkumu. [IpowsBognas oOparHOU (YHKIWH.
[IpousBonHbie 3neMeHTapHbIX (yHKUMA. MHBapuantHOCTH (opmbl quddepeHuana OTHOCUTEIBHO
3aMeHbI IEPEMEHHOM.

4.2. IlpousBoansie Beicnx nopsakoB. @opmyna JleitOnuma aast n-i NpOM3BOJHON MPOU3BEACHUS.
Huddepenunan sroporo nopsiaka. OTCyTCTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIHHO 3aMEHBI
nepeMeHHOH. J{uddepenHnunasl BRICIINX MOPSAKOB.

4.3. Teopema Pepma (HE0OX0OMMOE yCIOBHE JIOKAJIBLHOTO 3KcTpemyMa). Teopemsl o cpeaneM Posurs,
Jlarpamxka, Komm. ®@opmyna Teitnopa ¢ ocrarounbiM wieHoM B (opmax [leano w Jlarpanxa.
[IpaBuno Jlonmurans mnst packpeitist HeompeneneHHoctedl Buma 0/0. Ilpasuno Jlomurans mist
PaCKpBITHS HEONPEIEIIEHHOCTEH BU 1A 00/00.

4.4. TlpuMeHeHHne MPOU3BOIHON K MccnenoBanuio GyHkiwmid. JlocraTounbie yCioBUsS MOHOTOHHOCTH,
JOCTAaTOYHBIE YCJOBHS JIOKAJIBHOTO JKCTpPEMyMa B TEpPMHHAX IEPBOW U BTOPOW MPOU3BOIAHOM.
Beimyxsiocts, Touku mneperuba. JlocraTouHble YCIOBHS JIOKaJbHOTO 3KCTpEMyMa B TEpMHHAX
BbICIIMX Npou3BoAHbBIX. [locTpoenue rpadukoB GyHKUINUN — aCHMOTOTBI, UCCIEAOBAaHIUE WHTEPBAIOB
MOHOTOHHOCTH Y TOYEK JIOKAJIILHOTO SKCTPEMyMa, HHTEPBAJIOB BBIITYKJIOCTH U TOYEK Ieperuoa.

5. uddepennnanbHas reoMeTpust



6.1. Dnementsl nuddepeHnnanbHO reoMeTpun. KprBble Ha TNIOCKOCTH M B IPOCTpaHCcTBe. [ magkue
KpHUBBIC, KacaTelbHasl K maakoi kpuBoil. Teopema Jlarpanxa anst Bekrop-QpyHKOuA. [{nrHa KpUBOH.
[IpousBomHas nepeMeHHOM MHbI 1yru. HarypanbHeiii napamerp. KpuBuzna kpuBoi, GopMymsl st
ee BberuncieHus. COnpoBOKAAIOIINI TPEXTPaHHHUK MPOCTPAHCTBEHHON KPUBOH.

6. KoMmIuiekcHEIe unciia

7.1. KomriuiekcHble yucna. Moaynb U apryMeHT, TpuroHomeTpudeckas gopma. ApupmeTrueckue
onepalMi ¢ KOMIUICKCHBIMU 4YHCIIaMH. V3BiedeHue KOpHS. OKCIIOHEHTa W Jorapudm ot
KoMIuTekcHoro yrcna. Gopmyna Ditnepa. Madopmanns 00 ocHOBHOW TeopeMe anreOpsl. PaznoxeHne
MHOTOWJIEHa C KOMIUIEKCHBIMH KOd(QQUIMEHTaMH Ha JHMHEHHbIE MHOXHUTEIH. PasioxeHue
MHOTOWICHA ¢ JeHCTBUTEIbHBIMU KO (UIIMEeHTaMH Ha JIMHEHHBIE U HENPUBOIUMBIE KBaIpAaTHYHbIC
MHOXXUTENH. Pa3iioxenue nmpaBmiibHON IpoOH B CyMMY POCTEHIINX APOOeH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa
1. Kparkuii kypc nuddepeHnuanbsHoi reomeTpurn 1 Tononoruu [ Texer] : yueOHUK amst By30B / A. C.
Muiienko, A. T. ®omenko .— M. : @uszmatiut, 2004 .— 304 c.
2. Kypc maremarnyeckoro ananusa [Tekct] : yueOnuk ass By3oB / C. M. Hukonbckuit .— 6-e u3n.,
crepeotur. — M. : ®uzmariut, 2001 .— 592 c.
3. Jlexuu o MatemarudeckoMy ananusy [Texct] : B 2 4. : yue6. mocobue mis By3os. U. 1 /I E.
UBanoB ; M-Bo oOpazoBanus u Hayku PO, MOTU .— 2-e uzn., ucnp. — M. : Uzn-so MOTU, 2004 .—
359 c.
4. Kypc maremarnueckoro aHaimsa [Tekcrt] : yue0. mocobue it By30B / A. M. Tep-Kpuxopos, M. 1.
[abynun .— 5-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2013 .— 672 c.
5. Coopnuk 3a1a4 no maremarndeckomy ananusy [Tekct] : 83 T. T. 1 : [Ipenen. HenpepbiBHOCTS.
Huddepentmpyemocts / JI. JI. Kynpsisues [u ap.] .— 2-e uzz., nepepab. u gon. — M. : duzmariur,
2010, 2012 .— 496 c.
6. CoopHuK 3a/1a4 Io MareMarndeckomy aHanuzy [Texct] : B 3 T. T. 2 : MUnTerpainst. Psanb : yueo.
nocobwue miis By3oB / JI. JI. Kymapsieues [u np.] .— 2-e u3a., nepepad. u gorr. — M. : @uszmariut, 2003,
2009, 2012 .— 504 c.
7. Jlekuuu nio maremarudeckomy ananusy [Tekcr] / O. B. Becos - M.®uzmariut,2016
8. Jlexmuu mo marematudeckomy aHanu3sy [Tekcr] : 8 3 4. Y. 1 : yue0. mocobue nis By3oB. Beenenue B
MareMmarnuyeckuit ananus / A. FO. Ilerposud ; M-Bo oOpa3zoBanust u Hayku PD, Mock. ¢pu3.-TexH. HH-T
(roc. yu-T1 — M. : MOTH, 2012 .— 275 c.
9. Coopnuk 3a1ad no maremarndeckomy ananusy [Tekcr]. T. 3 /JI. 1. KyapsBues [u ap.] i®yHkuun
HECKOJIbKUX TIEpEMEHHBIX, yue0. mocobue ais By30B. -M., DUSMATJIIUT, 2018

JomonaurtensHas nureparypa
1. Kpatkuii kypc Mmatemarndeckoro aHanmsa [Texct] : yaeOnuk mis By3oB / JI. J1. KyapsiBues .— 3-e
u3J., nepepad. — M. : @dusmarnut, 2002 ,2003, 2005 .— T. 2 : Iuddepennnanpaoe u HHTErpabHOE
ucuucieHus: GyHKUU MHOTUX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.
2. Jlexnum o matemarnyeckoMy aHanmzy [Tekct] : [B 2 u.] : y4e6. mocobue mist By3oB. U. 1 /1. H.
SxoBneB .— 2-e uzf., nepepad. u gorn. — M. : dusmanimt, 2004 .— 340 c.
3. Kypc muddepenunanbaoro u uHTErpagbHoro ucuncienus : B 3 T. T. 1 : ydeOHHK U1t By30B : PeK.

M-BomM obOpazoBanus Poc. @enepanuu / I. M. @uxrenronsly ; npef. u npuM. A. A. dnopurckoro .—
8-e u3n. / .— M. : dusmariurt, 2001, 2003, 2006, 2007 .— 680 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.math.mipt.ru
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist Oﬁy‘lalOH.[HXCﬂ 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3KeroHO pazpabaThiBaeMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece
dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

O.B. Becos, a-p ¢us.-mar. Hayk, nmpodeccop
b.U. Tony6oB, n-p ¢pus.-mar. Hayk, mpodeccop
P.H. Kapacés, n-p ¢u3.-mar. Hayk, JOIEHT

B. XK. CaxbaeB, n-p ¢pu3.-mMart. HayK, JOIECHT
A.1O. IlerpoBuy, kanj. Qu3.-Mar. HayK, JOLUEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI <(BBC,I[€HI/I€ B MaTeMaTHYCCKUM aHAIIN3) 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- OCHOBHBIC CBOWCTBA IPEJICIIOB MOCIEA0BATENbHOCTEH U QYHKIUH JEHCTBUTENBHOTO TIEPEMEHHOTO,
Mpou3BOIHOHU, nuddepeHnnana, HeonpeaeIeHHOI0 HHTETpala; CBOWCTBA (PYHKIUM, HENPEPHIBHBIX Ha

OTPE3KCE,

- OCHOBHBIE «3aMeYaTeIIbHbIC PEICIbI», TAOTHYHbIC (POPMYJIBI U IPOU3BOJHBIX M HEOPE/ICTICHHBIX
HUHTErpanioB, (opMylbl TUQQPEPEHIIMPOBAHNS, OCHOBHBIC PA3JIOKEHHUS IJIEMEHTAPHBIX (QYHKIHUHA MO

dhopmyne Tetinopa;

yMeThb:

OCHOBHBIE (hOpMyITbl TU(PEpEHITNATEHON TeOMETPHH.

3aIIMChIBAaTh BHICKA3bIBAHUS IIPU IIOMOLIY JIOTMUECKHUX CUMBOJIOB;
BBIUMCIISITH IPEAEIIb OCIIEI0BATENbHOCTEH U (PYHKIUI IEHCTBUTENBHOTO EPEMEHHOT0;
BBIYHCIIATE TPOU3BOJHbBIC JIEMEHTApHBIX (DYHKIMH, pacKiIaabIBaTh JIEMEHTapHble (QYHKIHMU 10

¢dopmyne Teinopa; BBIYMCIATH mpenensl GyHKUUA ¢ npuMeHeHueM (opmynsl Teinopa u mpaBuia

Jlonurans;

- cTpouth rpaduku (QyHKIUI C NPUMEHEHHEM MEPBOM M BTOPOIl NMPOM3BOAHBIX; HCCIIEIOBATDH
(GyHKIMM Ha JIOKAIBHBINA SKCTPEMYyM, a TaKXKe HAXOAUTh UX HauOOJbIIee U HaUMEHbIee 3HAYCHUS Ha

MPOMEXKYTKAX;

- BBIYUCJIATH KPUBU3HY INIOCKUX U IMTPOCTPAHCTBECHHBIX KPUBBIX.

BJA€Th:

-  MNPESAMCTHBIM A3bIKOM KJIACCUYCCKOI0 MAaTeMaTu4€CKOro aHajinisa, IpUMCHACMBIM IPU MIOCTPOCHUHN

TCOpUU MPCACIIOB,

- anmapaTroM TEOpuH MpeenoB, MuddepeHnaIbHOr0 1 UHTErpaJbHOIO MCUUCICHHS [UIS PELICHUS

pasIUYHBIX  3a7ad,
JUCLUTUIAHAX.

BO3HHKAKOIIIUX B (1)I/IBI/IKG,

TCXHUKEC, OJOKOHOMHUKEC U APYIruxX JMIPUKIAJHBIX

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0




Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 1Mo wu3yyaemMod mucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0bOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEMAEMOCTH U TEKYLIeH YCIEeBAeMOCTH BHOCSITCS IPENOJNABATEIsIMH B CIIELUANBHBIE KYPHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOJsA U yuuThiBatotrcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYLIECTBISIETCS B TEYSHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI IPENOAaBaTeNs M HAMKHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

*[Ipuxperusercss bBPC mo nzydyaemomMy mpeamery.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Kpurepun onennBanus
Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOy4YalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;
oueHka «omimyHO (9)» BhIcTaBIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;
oueHka «omiM4yHO (8)» BhICTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 3K3aMEeHATOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;
OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HaHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OIIMOKH MPH PEIICHUH 3a/1a4;
OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IIOJy4YEeHHBIC 3HAHWA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJbLIMe OIMOKH B OTBETE U (WJIM) P PEILICHUH 3a]1ay;
OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIpU PEelIeHUH 3a71ad;
OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIsieTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIMH,
pPa3po3HEHHBIA XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHS
JIOTMYECKON TIOCIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOI0 MaTrepualla, €Ciiy Ipu 3TOM OH BIIAJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] 1 MOXKET
MPUMEHSATH NOIYYEHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallNy;
OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BhICTaBiIseTcs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBI XapaKTep 3HaHWM, HETOuHble (OPMYIUPOBKH O0a30BbIX MOHATHH, HapyIICHHS
JIOTMYECKOW MOCJEOBaTeIbHOCTH B M3JI0KEHHHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLIeMy
HEKOTOPBIMH pazesiaMi y4eOHOH HpOrpaMMbl, HO YMEIOIIEMY MPHUMEHATh MOJIyYECHHbIC 3HAHUS T10
o0pasily B CTaHAAapTHOM CUTyallny;



OIICHKA «HEYJIOBJIECTBOPUTEIHHO (2)» BBICTABISETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU

PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;
OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTCs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHO MporpaMMbl JUCLUTUTHHBI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

BperI OpOBCACHUA MUCbMCHHOI'O 9K3aMCHA COCTABJISICT 4 ACTPOHOMHYCCKHUX Yaca.

ITpu mpoBeneHUH YCTHOTO 3K3aMeHa OOydarolemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noaroroBky. Ormpoc oOydaromierocss mo OWjeTy Ha YCTHOM OJK3aMeHe HE JOJDKEH IpEBbIIaTh 2
aCTPOHOMHMYECKHX YacoB.

Bo Bpems mnpoBereHus SK3aMeHa OOydaloIIMecsi MOTYT IIOJIb30BAaTbCS TOJBKO IPOrPaMMOM
JUCHUTUIMHBI.



«COI'JTACOBAHO»
IIpopexrop mo yae6Hoit paboTe U TOBY30BCKOH OATOTOBKE

A.A. BopoHoB

« » 2019

BﬂJ’IJ’IbHO-pCﬁTHHI‘OBﬂH CHUCTEMA OIICHKH 3HAHMM

JucnumnnuHa: «BBeneHue B MareMaTudeckuit anamms», 1 kypce, 1 cemectp, sK3aMeH
Kagenpa: Beiciiell MaTeMaTHKH

Ne Buabl 3auaruii CymmMa 6aJj1j10B
1. | KomtokBuym 0—7
2. | CemectpoBas pabora 0—7
3. | KoutponpHas pabora 1o 3 3a1aHuI0 0—4
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. |3amanme Ne 3 0—2
7. | IIpoBepka TeOpeTHUECKUX 3HAHUI 0—3
8. Pabota Ha cemuHapax 0—3
9. IluceMeHHas SK3aMeHaIMOHHAs paboTa 0—30
10. UroroBslit KOHTPONIb. DK3aMeH (YCTHBIN OTBET) 0—60
HUTOIo 0—120

Pe3yabraTuBHas padora Ha mpaktukyme 0 — 3 6amna. Ecim ipu ygere 3Toro Buzia paboOThl HTOTOBas
cymMa 3a paboty B cemectpe mpeBocxoauT 30 6aiutoB, To cunuTath ee paBHOi 30 OGamiam.

CyMMa 0aiioB 3a yCTHBIH OTBET HaYHcIsAeTcs o popmyne N*6, rme N > 2 — mpeaBapuTenbHAs OLCHKA 32
YCTHBIN OTBET MO AecsaTudambpHol mkane. Ecau N =1, 2, To utoroBas oueHka coBmajaet ¢ N.

CoOTBETCTBHE OIIEHOK UTOTOBOI aKaJeMHUYIECKOH ycIieBaeMOCTH OalIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
112 — 120 10
OTJIMYHO
103 — 111 9
94 — 102 8
85 —93 7
XOPOLIO
76 — 84 6
67 —75 5
54 — 66 4
TIOBJIETBOPUTEILHO
41 —53 3 Y P
27 —40 2
HEYIOBJIETBOPUTEILHO
0— 26 1 Y P

Pernament MPUHATHUA JOMAlTHUX 3aﬂaHI/Iﬁ 1 MPOBCACHUA SK3aMEHA OMPCACIACTCA «ITonoxxennem o TCKYLIEM
KOHTPOJIC YCIICBAECMOCTHU U HpOMe)KyTO‘IHOﬁ arTeCcTalluu CTyACHTOB Ha Ka(bez[pe BBICIIICH MaTEMAaTHKH).

3aB.xadeapoil BICIIeH MaTeMaTUKH I'.E. VBanoB




3agaHus o gucHuIuinie «BBenenue B MaTeMaTUYESCKUM aHaIN3»

o t2 1
1. Haiigure yy., Yy, € x(t) = o y(t) = — 0<t<1.
2. SIBisieTCs M TTOCIEeI0BATEILHOCTh, 3aJaHHAs PEKYPPEHTHO

X1 =0,x,41 =+/4+3x,,nEN,

MOHOTOHHOI? OrpannyenHoii? Haiinure mpenen nociie0BaTeIbHOCTH.

Vox4+1

x|

3. Haiigute Bce acuMnToTsl rpaduka ¢pyukuuu f(x) =

4. Onpenenure, MPOU3BOAHBIMU KAaKOTO MOpsiika 001aaaeT B Touke x = 0
byHKIUA

2x cosx,x <0,
sin2x,x = 0.

o) ={

Brrancnure B 3TOM TOUKE BCE CYHIECTBYIOIIUE MTPOU3BOIHBIC.

5. Hannmure ypaBHEHHs KacaTeIbHOW U HOpMaIIU K rpaduKy (QyHKIIHH

X

Y =1+ 222

B TOUKE ¢ abcuucco x = 1.

6. Haiigure nponsBoanyro mopsaka n pyukuuu f(x) = x Inx.

7. Haiigute BTopoii muddepenunan pynkuun y = cos(x?), cunras x

a) HE3aBUCUMOM TTEPEMEHHOM,

0) byHKIHEH HEKOTOPOU HE3aBUCUMOM TIEPEMEHHOM.

8. Ilpencrasbre opmysnoit Maknopena ¢ o(x™) dpyrkuuio f(x) = (x + 1)e?*.

9. IIpencrasbTe hopmyioii Maknopena ¢pyukiuio f(x) = x?|x| + sinx ¢ o(x™)
(uuciio n BEIOEPUTE HAUOOJIBIIIIM).

2
X . X X

+sin -1
X1’ (2 12)

x3

10. Haitmure npemen lim ¢
x—0

. tg(arcsin 2x)—th(sin2x
11. Haiiaure npenen lim g¢ )3 ( )
x—0 X

1

. sinx2\x%*
12. Haiimure mpepen lim ( )x .
x—0 \ shx?2




1
13. Haiimure nipemen lirr(l)(l + x4)In(1+x2+x%)-tgx?
X—

14. Haiiaute skctpeMyMbl QyHkimun y = (x? — 3)e”*,

15. Haiimute HanGomblee 1 HauMeHbIIee 3HaueHns GyHkimn y = xe ! ma
orpeske [—1; 1].

16. Haiimure Touku neperu6a rpaduka Gpyskimm y = el/*,

cht
17. T BexTop-dyukuuu r(t) = (sht> BelapciuTe |7 |, |7 X 7''| 1 KpuBU3HY
t
COOTBETCTBYIOIIEH KpuBO B Touke t = 0.

Knroun x 3aanusm

, _ t+1 o 3(t%-2)et
+ Vx t3(t-2) » Yax t5(t-2)3 °

2. [locnenoBarenbHOCTH SIBISIETCS MOHOTOHHOM. [locien0BaTensHOCTD SBIsSETCS
orpannyeHHou. [Ipenen pasen 4.

3.x=0,y=3xnpux - +0,y = —3X Ipu X = —0,

"

4. ITepBoro u Broporo nopsiaka. f'(0) = 2, f""(0) = 0, f"'(0) He cymecTByer.

26

. 1 4
5. YpaBHeHUe KacaTeIbHOU: Yy = — 5 X T’ ypasHenue Hopmanu: y = 9x — <

6. (f(x)™ = %ﬁ"‘”ﬁ n- %
7.a) d?*y = (—2sin(x?) — 4x?% cos(x?))dx?,
0) d?y = (—2sin(x?) — 4x? cos(x?))dx? — 2xsin(x?)d?x.

8. BapuanTsl 3anucu oTBeTa:

(k + 2)x* 4+ o(x™),x - 0;

n 2k—1
f(x)=1+z k!
k=1

n

2k—1
flx) = (k +2)x* + o(x™),x - 0.
2.

9. f(x) =x+o0(x%),x - 0.

10, — —

48’



11. 8.

12. e~1/3,

13. e?.

14. Ymax = Y(—3) = =2 Ymin = y(1) = —2e.
15. Yuaus = Y(1) = €; Yyauu = ¥(—1) = —e.
6 (-1:2)

17. |7 = V2, |F' X 7| =2,k = =

2



