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Tarun, 2022. — 21 c.
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1. HEJIb 1 3AJTAYY OCBOEHUSA JTNCHUTIJIMHBI

Heas mucuumianubl: GopMupoBaHue TpoPecCHOHANBHBIX U CHIEIUATBHBIX KOMITIETEHIIUN
y CTYICHTOB B TIpoOIlecCe MPHOOpEeTEeHHss WUMHU 0a30BBIX 3HAHWH O CBOUCTBaxX (YHKIIHH,
mddepeHnnanbHO-MHTETPAIbHOM UCUUCIICHUH, PAIax.

3agaun:

1. ChopmupoBaTth y CTYOCHTOB CHCTEMY 3HAaHUH 10 KIACCHYECKUM pasJiesiaMm
MaTeMaTH4YEeCKOTO aHAIN3A.

2. CchopMupoBaTh y CTYACHTOB IPEICTABICHUS O IPUMEHEHUH U PO OCHOBHBIX TIOHSATHI
MaTeMaTHYEeCKOTO aHAIN3a B APYIHX 00JIACTSIX 3HAHHIA.

3. ChopmupoBaTh YMEHHs NMPUMEHSATh U3YYCHHYIO TEOPHIO K PEUICHHIO 33/1a4, B TOM
YuClie JIEMEHTapHOH (M IIKOJIbHOM) MaTeMaTHKH.

4. Pa3BHUThH BBIYMCIUTEIHHBIE HABBIKH CTYJCHTOB.

5. Pa3BUTh y CTyZIEHTOB CIIOCOOHOCTH MATEMAaTHUYECKOTO MOJIEIUPOBAHUS Pa3IIMIHBIX
peaTbHBIX MPOIECCOB U SIBIICHHH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

Juctunnuna «MarteMaTH4eCKuid aHalu3» SIBJSIETCS 4YacThl0 y4eOHOTO TUTaHA T10
HampaBiieHnto noarotoBku 44.03.05 ITlemarormueckoe oOpaszoBaHue (¢ JIByMs MHpoduisMu
noAroToBku), npodpmmm «Marematukay U «MHbopmaTtukay. ducrmmmmHa B51.0.07.01
«MaremaTnueckuii aHanus3» BkimoueHa B biok b.l «/lucuumniaunHel (MOAYNH)» U SBISETCS
COCTaBHOW dacThlo paznena «OOs3arenbHass dacthy», Moaymsi b1.0.07 «I[IpeametHo-
METOUYECKUU MOIYb 1o mpodumto Maremarukay. Jucuummunaa peanusyercs 8 HTI'CIIN na
Kadeape ecTeCTBeHHBIX HayK M (PU3MKO-MaTEMaTUIECKOTO 00pa30BaHUsI.

JlaHHasi TUCIUIUIMHA JIOTUYECKU CBSI3aHA C JTUCUUIUIMHAMU Tpoduieil «MatemaTuka» u
«Uudopmaruka» (dmeMeHTapHas MaTeMaTuKa, TEOpUs BEPOSTHOCTEW U MareMaTHdecKas
CTaTHCTHKA), KOTOPbIE H3y4YarOTCsl Ha IEPBOM — UETBEPTOM Kypcax. J\MCHUTUINHA CONEPKUT TEMBI,
HE0OXO0IUMBbIE IS YCIIEIHOTO M3y4eHHs oOuiero Kkypca (Gu3MKH, IOMOTaeT riy0ke OCBauBaTh
TEMBI 3JIeMEHTapHONH MaTEMaTUKH, KacaloIIuecss TEOPUU PYHKLIUH.

3. PE3YJIBTATBI OCBOEHUSA JTUCHUIIJIMHBI

[[I/ICHI/IHJ'II/IHa HaIrpaBJICHA HAa (bOpMHpOBaHI/Ie 1 pa3BUTHUC CICAYIOIINX KOMHGTCHHHﬁ:

Kareropus Kon n nHaumeHoBanune Kon u HaumeHnoBanue HHIUKATOPA
(rpymnma) KOMITETCHLIUT JOCTHKEHHUSI KOMIETECHIINH
KOMIIETEHIIN I

CucremHoe u YK-1. Cioco6en ocymectBiusate | YK-1.1. JleMoHCTpUpYeT 3HAHHE

KPUTHYECKOE MIOWCK, KPUTHYECKUN aHATIN3 0COOEHHOCTEH CUCTEMHOI'0 U KPUTHYECKOTO

MBILICHH € U cUHTe3 HH(popManuy, MBILIJICHUS, apTyMEHTHPOBAHHO (OPMUPYET
MIPUMEHSTH CUCTEMHBIH MOJX0J] | COOCTBEHHOE CY)KICHUE U OLIEHKY
JUISL PEILICHHS TOCTaBJICHHBIX nH(OpPMaLNH, TPUHAMAET 00OCHOBaHHOE
3a1a4 peleHne

YK-1.2. Ilpumensier nornveckue Gopmsl 1
HPOLEYPHI, CIIOCO0EH K pedaekcuu mo
MOBOJLy COOCTBEHHOH M UyKOH
MBICIUTENBLHOM J1ESITeNbHOCTH

VYK-1.3. AHanu3upyer UCTOUYHUKH
MH(OPMAIIH C LENbIO BBISIBICHUS UX
MPOTUBOPEUYUI U IOMCKA TOCTOBEPHBIX
CY>XKJeHUH




Hayunsie ochosl | OIIK-8. Ciocoben OIIK-8.1. ITpuMeHsieT METOIBI aHATTN3a
IeIaroruueckom OCYIIECTBIISITh EAarOTHYECKYIO | MEJAaroruueckoi CUTyalum,

JIeITEILHOCTH JIeITEILHOCTh Ha OCHOBE poeCCHOHANBHON pedIeKCUU Ha OCHOBE
CIICIIMATbHBIX HAYYHBIX 3HAHUNA | CIIEIUATbHBIX HAYYHBIX 3HAHUM, B TOM YHCIIE
B IIPEAIMETHOM 00JIacTH

OIIK-8.2. IIpoekTupyer u OCyIecTBIsET
y4eOHO-BOCITUTATENLHBIN TPOLIECC C OMIOPOH
Ha 3HaHUS MPEAMETHON 00JIacTH, IICUXOJIOTO-
MeJaroruyeCKuc 3HaHus 1 Hay4HO-
000CHOBaHHBIC 3aKOHOMEPHOCTH
opraHuszaluy o0pa3oBaTeNbLHOro Mporecca

OT® A [IK-1. CriocobeH ocBauBaTh U [IK-1.1. 3HaeT: cTpyKTypy, COCTaB U
Ilenarormieckas MCIOJIH30BATh TEOPETUYECKUE JTUIAKTUYECKUE SIUHUIIBI TIPEIMETHON
ACATCIBHOCTE 1O | gy i mpakTHYCCKHE YMEHHS | 0OIACTH MaTeMATHKA
TIPOCKTHPOBAHUIO |\ yappikn B IIPEIMETHOMN
1 peainsalin 0GIACTH TIPH PELLICHAH [TK-1.2. YMeer ocymiecTBIATh 0OTOOP
00pa3oBaTENbHOTO podeCCHOHATBHBIX 33 a4 yaeOHOT 0 COJIePIKAHMS IS €r0 peaTn3aiiy B
Hporecca B pasn4HbIX popMax oOy4eHUS B
00pa30BATENbHBIX cootBercTBuH ¢ TpeboBanusamu GI'OC OO
OpTaHU3AIHIX
JIOIIKOJIBHOT O, TIK-1.3. JlemoHCTpHpYET YMEHHUE
Ha4yajabHOTO pa3pabaThiBaTh pa3indHble (POPMBI YIEOHBIX
olmero, 3aHATHUI, IPUMEHSTh METOJIbI, TPHEMBI 1
OCHOBHOTO TEXHOJIOTUU O0YyYEHHUsI, B TOM YHCIIe
00111er0, CpeaHero WH(pOPMAIOHHEIE
ob1ero
o0pa3oBaHUs

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yJarOIMIUIICs T0KEH:

3HaTh:

31. [loHsATHE NEHCTBUTEIBLHOTO YHUCIIA; CBOMCTBA MHOYKECTBA JIEHCTBUTEIBbHBIX YHCET.

32. IlonsaTne HyHKIMH, OCHOBHBIE 3JIEMEHTapHbIC (PYHKIIMU UX CBOMCTBA U TpadUKH.

33. Onepanuu HaJ GYHKITUAMH; KOMIIO3UIIMIO QYHKITUH; 00paTHYIO (YHKIIHIO.

34. YucnoBble  MHOXKECTBA  HA  OPsIMOM,  OKPECTHOCTh  TOYKH,  YHCIIOBas
MOCJIEIOBATENBLHOCTD U €€ mpeje, npeaen GyHKINU B TOUKE U Ha OECKOHEUHOCTH.

35. Teopemsl 0 mpezaenax, 0ECKOHEYHO Malible U OECKOHEYHO OOJIbIINE BEIHYMHBI U UX
CBOMCTBA.

36. IlepBblii 1 BTOpOIl 3aMeuaTellbHbIE MpPENeNbl, SKBUBAICHTHbIE OECKOHEYHO MaJble
BEITUYHHBI.

37. HenpepblBHOCTh (DYHKIIUU B TOYKE, CBOMCTBA (DYHKIIMI, HEMPEPHIBHBIX Ha OTPE3KE
HEMPEePHIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

38. PaBHOMEpHYIO HEMIPEPHIBHOCTh (PYHKIIUU HA MHOYKECTBE.

39. IlpousBoanast pyHKIMU €€ TeOMETpUUYECKUN M (DU3HUECKUN CMBICI, MPOU3BOIHAS
00paTHOM U CIOKHOUM (PYHKIIMHU, TPOU3BOJHBIE OCHOBHBIX dJIEMEHTAPHBIX ()YHKITHIA.

310. Iuddepenuman ¢pynkiumn, npasuia quddepeHnnpoBaHusi, TPOU3BOIHbIE BBICIINX
TOPSIIKOB.

311. UccnenoBanue (QyHKIHMI C MOMOLIbIO MPOU3BOAHBIX, mpaBuio Jlomurans,
aCUMIITOTHI rpaduka GyHKIUH.

312. HeonpenenéHublii WHTErpai, €ro CBOWCTBA, TaONMIly OCHOBHBIX WHTETrPasoB,
OCHOBHBIE METO/IbI HHTETPUPOBAHHSL.

313. OnpenenéHHbld WHTETpaN, €ro CBOWCTBA, T€OMETPUUYECKUH CMBICH, (HOpMYyTy
Hrrorona-JleiiOuua.

314. TlousiTie kBagpupyeMoil PUrypsl, KyOUpyeMoro Teia, CIpsIMIIEMOi KPHBOH.

315. HecoOGCcTBEHHBIE MHTETPAIIBI.



316. [lonatue (yHKIMM MHOTHX TEPEMEHHBIX, MpeNeN, HENPEepPhIBHOCTh, YacTHBIC
MPOU3BOIHBIE, MU (HEepEeHITUPYEMOCTb, TOTHBIN TuddepeHmal.

317. UccnenoBanue Ha SKCTPEMYMbI, HesIBHbIE (DYHKIINU.

318. Onpenenenue, TeOMETPHUECKUN M (PU3MUECKHI CMBICT JBOHHOTO MHTErpaia, €ro
CBOMCTBA.

319. KpuBOJAMHENHBI MHTErpajl MO0 KOOpPAMHATaM, HE3aBHUCHUMOCTh KPHUBOJMHEHHOIO
MHTETpaja oT GOPMBI ITyTH HHTETPUPOBAHUS; TPUMEHEHNE KPUBOJIMHEHHOTO HHTETpaIa.

320. IloHsATHE YUCIOBOTO PsAJla, CYMMBI PsiJIa, CXOJIUMOCTb, IPU3HAKU CXOJAUMOCTH PSJIOB,
3HaKOuepeyoLuecs psiibl, npusHak JleiioHuna, abcooTHas U YCIOBHAS CXOAUMOCTb.

321. [onarue QyHKIIMOHATBHOTO psifa M (PYHKIMOHAIBHOM MOCIEI0BATEIBHOCTH.

322. CreneHHbIe PsiIbl, PAIyC CXOJUMOCTH, Pa3siokeHHe (PYHKIUI B CTETICHHBIE PSIbI.

325. ®opmyny Teitnopa u psia Tenopa, psia MakiopeHa.

Ymersn:

V1. PackpbiBaTh HeONpeAENEHHOCTU U BBIYUCIIATH MIPEIEIbl, UCTIONb3Ys EPBbIN U BTOPOM
3aMeuaTelIbHbIE MPe/IeNibl, SKBUBAJIEHTHbIE OECKOHEUHO MaJble.

V2. HaxoauTh NMpOU3BOJHBIE CIOXKHBIX (DYHKIUI, MPOU3BEIEHUS W YAaCTHOIO, peliaTrh
3a/lauyd Ha TeOMEeTpUYEeCKHil M (PU3HUECKUH CMBICT MPOU3BOAHOM, HaxOoIuTh AuddepeHnnan
(GyHKIHH.

V3. [IpoBoauTh uccienoBaHue GyHKIHMA C MOMOLIBIO MPOU3BOAHBIX, CTPOUTH TpaduKu
GyHKIMM, TpuMeHss uccineaoBanre GyHKIMM, HaXOIUTh ACUMIITOTHI.

V4. HaxomuTe  HEONpeNeNEHHbIE  MHTErpajibl,  WCHOJb3Yys  HEMOCPEICTBEHHOE
WHTErpUpOBaHUE, METOJ 3aMeHbl NEPEeMEHHOW, HMHTErpupoBaTh IO YaCTSAM, HHTEIPUPOBATH
TPUTOHOMETPHUUYECKHE (DYHKIIHU.

V5. llpumensats  dopmyny HeroTona-JIeiiOHuIta, pemars 3agadud Ha HaXO0XICHUE
IUIOIIAJEeH TIOCKUX (Uryp, [UIMHBI OyT'd, 00bEMOB T€J BpAIEHHs ¢ IIOMOIIBIO ONPEAEIEHHOIO
UHTErpaa.

V6. HaxoquTh dYacTHBIE MPOW3BOJHBIC, TONHBIA auddepeHman st QyHKIHI
HECKOJIbKUX MEPEMEHHBIX.

V7. HaxoauTh 00BEMBI TEJI ¢ TOMOIIBIO JBOMHOTO UHTETpAIA.

V8. BolunuciaTh KpUBOJMHEHHBINA HHTErpal IO KOOPIMHATAM.

V9. UccnenoBath psiabl HA CXOIUMOCTbD.

V10. Paznarath pyHKITUU B CTEIICHHBIE PSIIbI.

Baanern:

B1l. HaBbikamMu  HMCNONIb30BaHMs  si3plKa MaTeMaTHKM A PEUIEHHUs  I[PAKTHKO-
OpPUEHTUPOBAHHBIX 3aJ1ay.

B2. OcHOBHBIMM MOJIOKEHUSIMU KJIACCUYECKUX Pa3eioB MaTeMaTUYECKON HAyKHU.

4. CTPYKTYPA U COAEP KAHUE NJUCHUIIJIMHBI
4.1. O0beM TUCHHUIUIMHBI U BUJbI KOHTAKTHOM U CAMOCTOATEIbHOI PadoThl
OO0mas TpyI0eMKOCTh AUCHUIIINHBL cocTaBisieT 11 3auérupix equnui (396 wacoB), ux
pacmpeseneHue o BuaaM padoT mpeactaBieHo B Tabmuie No 1.
Taommia Ne 1
Pacnpenesienne TPyA10eMKOCTH TUCHUILINHBI 10 BUAaM padoT

But paorhi dopma 0OydeHus
Ounas
O0u1ast TPYA0EMKOCTh TUCHUIINHBI 110 y4eOHOMY IIJIaHy 396
KonTakTHast paboTa, B TOM yncle: 184
Jlexun 712
[IpakTndeckue 3aHATHS 112
CamocTosiTeJibHasg pad0Ta, B TOM YHCIE: 140
IToaroroBka K 3a4éram, IK3aMeHaM 72




Tabmauua Ne 2

Pacnpe):[e.neﬂne prHOéMKOCTI/I AUCIUIIJIMHBI IO BUJAAaM p360T H CeEMECTpaM

ceMecTp
Bun pabotsr 1 2 3 5
O0mas Tpy10eMKOCTh TUCHUILIHHBI 110 108 108 108 12
yueOHOMY TUTaHY
KonTakTHasi padoTa, B TOM 4uncIe: 36 70 38 40
Jlekuuun 12 30 14 16
[TpakTHyeckue 3aHATH 24 40 24 24
CamocTosiTeJibHasi pagoTa 63 11 43 23
IMoaroroBka Kk 3a4uéram, 3K3aMeHaM 9 27 27 9
3a4€T | IK3aMeH | IK3aMeH | 3a4€T C OleHKOoM

TaOmuma Ne 3

4.2. YyeOHO-TeMaTHUYECKU I IIJIaH

HaumenoBanue pa3nenoB | Beero | KonrakrHas pabota | Cawm. DOopMBI TEKYIIETO
W TEM JTACIUATLINHBI yacoB | Jlekiuu | [Ipaktuu. | pabdora KOHTPOJIA
3aHATUSA YCIIEBAEMOCTH
1 kypc, 1 cemecmp
Tema 1. Bpenenue B anaaus. 99 12 24 63
Yucna, MHOKECTBA 14 2 4 8 Pemienue 3am1ay y
AOGCoNIoTHAs BETUYHMHA YHCTA 8 2 6 nocku. [IpoBepka
ITpenen mociIenoBaTeNnbHOCTH. 13 2 2 9 JloManIHei paborel,
TIpenen (yHKIH. 16 2 4 10 MIPOBEPOYHEIS pa6oT51
Teopemsl 0 peienax. 18 2 6 10 Eg IZZ{;’/HTHHH_%%TH
3amMeuaTesbHbIE IPEEIBbL. BLIHOHHeH‘I/Ie
OKBUBaJIEHTHBIE OECKOHEYHO- 14 2 2 10 JE—
MAJIBIC KOHTPOJLHOM pabOTHI.
HermpepsiBHOCTD QYHKINH. 16 2 4 10
HenpeprsiBHOCTE 00paTHON
(hyHKIHM.
IMoaroroBka K 3a4éty 9 9
Bcero 3a cemectp 108 12 24 63
1 Kypc, 2 cemecmp

Tema 2. IlnddepenunanbHoe 48 18 24 6
ucyuciaeHue GyHKuuil oqHOM
nepeMeHHOM.
[IponsBonHas pyHKIIUN 4 2 2 Pemenue 3anau y
HpaBI/U[a 4 2 2 JOOCKH, ITPOBEPKA
an)q)epeHqu()BaHH;[ JIOMAaIITHEeH pa6OTLI,
Brluucnenue npou3BOAHBIX 3] - 3] HWHAWBUAYyaJIbHAA
[IpousBonHas HesIBHOM JOMallHss pabora,
(bYHK]_[HH u 3a,I[aHHOI\/II MMpoOBEpOIHAA pa60Ta
IapaMeTpUUYecKy 10 TeME, MUHU-3a4€ET
I'eomerpudeckne NpHUIOKEHUS 4 2 2 1o popmynam
MPOU3BOIHOMN
Juddepentman GpyHKumn 6 2 2 2
[IponzBosHBIE BBICIINX 2 - 2
MOPSIIKOB.
OCHOBHBIE TEOPEMBI 4 4 -
mddepeHunanbHOro
HCYHUCIICHHUS.
[Ipasusno Jlonurans. 4 2 2




Uccnenosanue pyHkImii 6 2 2 2
[puMeHeHUEe MPOM3BOIHOM 2 2
IMToctpoenwe rpaduKoB 6 2 2 2
(dhyHKIMH
Tema 3. Heonpenenéuunlii 33 12 16 5
HHTErpai.
Heonpenenéuusiii HHTErpaL. 6 4 2 Permenve 3am1a4 y
[epBoobpasnasi. JIOCKH, TIPOBEpPKa
Meroabl UHTETPUPOBAHUSL. 12 4 6 2 JoMalrHel padoThl,
Mero[ 3aMeHbI IepeMEHHON JOMAIITHSS
WHrerpupoBaHue 10 4acTsim. 15 4 8 3 WHIWBUYyalIbHas
WNHurerpupoBanue pabora, MUHH-3a4ET 110
TPUTOHOMETPHUUECKUX dhopmynam
GyHKIHH.
IMoaroToBKa K 3K3aMeHy 27 27
Bcero 3a cemecTp 108 30 40 38
2 kype, 1 cemecmp

Tema 4. OnpenenéHnbiii 47 8 16 23
HHTeErpal.
Ornpenenénnblii MHTErpaL. 12 2 4 6 Pemienue 3am1ay y
®opmyna HeroToHa- JIOCKH, IIPOBEPKaA
Jletibauma. 3amena JIOMalIHel paboTEl,
TEPEMEHHON B ONPEIeTEHHOM JIOMAIITHSAS
WHTerpase. WH/IMBUTyalIbHAS
HecoOcTBeHHbBIE HHTETPATIBI 10 2 4 4 paboTa, MUHH-3a49ET 11O

dhopmyram
IIpumeHneHue onpeeeHHoro 25 4 8 13 JomannHss
WHTerpana. WHINBHIyaTbHAS

pabora
Tema 5. ®yukuuu 34 6 8 20
HECKOJIbKHX NepeMeHHbIX.
[onsrtue o hpyHKIIN 5 2 2 2 Pemenue 3amay y
HECKOJIBKUX HE3aBUCHMBIX nocku. [IpoBepka
TIepEMEHHBIX. JIOMaIIHel paboTHl,
YacrHble NPOU3BOHBIE. 10 2 2 6 JIOMAIIHSAS
Huddepenmmpyemas GyHKIHSL. VH]JIMBUTyaJIbHAS
[omusrit muddepenmmarn. pabora.
HesBHble hyHKINH, 9 - 2 6
MPOU3BOJIHAS CHOXKHOU
¢hyaxmun. KacarenpHas
HOpPMAaJTb K TIOBEPXHOCTH.
DkceTpeMyM QYHKITHH. 10 2 2 6
HauGomnbmee n HanMenbIee
3HaYeHne QyHKINU
IMoaroroBka K 3K3aMeHy 27 27
Bcero 3a cemectp 108 14 24 70

3 Kypc, 1 cemecmp

Tema 6. JIBoitnbie u 21 6 6 9
KPHMBOJIMHEHHbIE
HHTErpajbl.
JIBoliHO HHTErpas B 10 4 2 4 IIpoBepka nomamHe
JICKapTOBBIX KOOPJMHATAX. paboThl, JOMALTHSS
JBoitHol HHTErpas B 7 2 2 3 WHIUBUIYyaJIbHAs
MOJISIPHBIX KOOPJMHATAX. pabora.
Kpuonunelinslii uHTErpa. 4 - 2 2 Munu-3a4€T 110

dopmynam.




Tema 7. Paapl. 32 10 8 14

Hucnossle psabL. 10 4 2 4 Pemenne 3amau y

O yHKINOHAJIBHBIE PSABL. 6 2 2 2 JIOCKH. [IpoBepxka

CreneHHble psiibl 8 2 2 4 JIOMaIIHEH paboTEL,

Paznoxxenne  sneMeHTapHBIX 8 2 2 4 AOMAIIIHT

(hyHKIIMIA B CTCTICHHBIC PAIBI. HHIMBHyaTbHAA
paborTa.

IoaroroBka Kk 3a4éty 9 9

Bcero 3a cemectp 72 16 24 32

Bcero no gucuMIuIdHe 396 72 112 212

4.3. Conep:xanue pa3eyioB (TeM) TUCHHIIMHBI
JlekuuoHHblii Kypc (72 yaca)
Jlekuus 1. Yucaa, MHokecTBa (2 yaca)

[Ipenmer wmaremarnyeckoro ananusza. CBeleHbS O MHOXKECTBAX OTpPAHUUYEHHBIE U
HEOTrpaHUYEHHbIE MHOXECTBA, MOHSATUE I'PaHEll MHOYKECTBA, NEHCTBUTENbHBIE YMCIIA, CBOWCTBA
MHO>KECTBA JEHCTBUTENbHBIX YHUCEN, aOCONIOTHas BEJIMYMHA JAECUCTBUTEIBHOIO 4YHUCIAa U €€
cBoricTBa. Pacmmpenue uucnoBoi npsamoit. [Ipomexyrku. OkpectHOCTH. [IprHIMI BIIOKEHHBIX
OTPE3KOB.

Jlexuusi 2. [penen nociaenoBaresibHOCTH. (2 Yaca)

[TocnenoBarensHoCcTh. Ilpenen mocnmenoBatenbHOCTH. IIpenenpHas ToYka MHOYKECTBA.
Teopema bousbiiano — Beliepirpacca.

Jlekuus 3. Ilpenen pynxuuu. (2 yaca)

[Ipenen ¢pynkuuu B Touke. J[Ba onpeneneHus; UX SKBUBAJIEHTHOCTh. Pa3nuuHbie npeaensl
dbyakuumii. ['eomeTpuuecknii cMmbIca omnpeaeneHuid. JlemMMa O BIIOKEHHBIX TIPOMEKYTKaX.
beckoneuno maibie U OECKOHEYHO OOJbIIME (PYHKIIMM W TOCIIEIOBATEIBLHOCTH, UX CBOMCTBA.
CBoiicTBa cxomsmuxcs mnocieaoBarenbHocTed. [lpu3naku cymecTBoBaHus mpezaena (Teopema o
MOHOTOHHBIX MTOCJIEIOBATENBLHOCTSX, JIEMMA O CKaToM mocienoBaTebHOCTH). HYuco e.

Jlekuus 4. Teopembl 0 npeaenax. 3ameuarebHbie mpeaesibl. (2 yaca)

Teopembl 0 mpenenax, BbIpa)kaeMble PaBEHCTBAMH M HepaBeHCTBaMU. OJHOCTOPOHHHUE
npezaesbl. 3aMedaTebHbIe IPEIeibl.

Jlekuus 5. DKBHUBaJIeHTHbIE 0€CKOHEYHO-MaJIbIe. (2 Yaca)

CpaBHeHHE OECKOHEYHO MaJbIX BEJIWYMH. OKBHUBAJICHTHbIE OECKOHEYHO Malble.
CrnencTBus U3 NIEPBOro U BTOPOTO 3aMEYaTEIbHBIX IIPEIETOB.

Jlexnus 6. HenpepbiBHOCTh pyHKuMU. HenmpepbIBHOCTH 00paTHOM (PyHKIMH.
(2 uaca)

HenpepriBHOCTH GyHKIMH B Touke. ToUuku pa3peiBa, ux kiaccudukanus. JeidcTBus Hax
HenpepeIBHBIMUA (QyHKIUsAMUA. CBoMCTBa (DYHKIMII HEMpephIBHBIX Ha cerMeHte. PaBHOMepHas
HENpepbIBHOCTH PYHKIUU. Teopema 0 paBHOMEPHOM HEMPEPLIBHOCTH.

Jlekuus 7. Ilpon3Bognas pynkuuu. (2 yaca)

IIpousBoanas n muddepenunan. Hekotopelie 3amaun ¢usuku. CKOpPOCTb H3MEHEHUS

¢ynkuuu. Guznyeckuii cMbica Mpou3BoAHON. [Tpon3BoIHBIE ANIEMEHTAPHBIX (PYHKIIHH.
Jlexuus 8. IlpaBuna nuppepennuposanus. (2 yaca)

IIpaBuna muddepenunpoBanus. IIpousBogHBIE CyMMBI, HpPOM3BEAEHUS, YaCTHOTO,
cinoxxHoi ¢pyHkiuu. I[ponsBoHas oOpatHON GyHKIMH. [Tpor3BoaHas HeIBHOM QYHKIMH 1 33 [aHHON
IMapaMeTPUIECKHU.

Jleknus 9. I'eomeTpuyeckne NpuJIOKeHNs: MPOU3BOAHOM. (2 yaca)

I'eomerpuueckuii CMbICI MPOU3BOJHOW (yHKIMHM B Touke. 3agaya O KacaTelbHOM.
YpaBHeHHE KacaTelbHOU K rpaduky QYHKIIUU B TOUKE, ypaBHEHHE HOPMAIIH.

Jlexknus 10. Anddepenmman pynkuuu. (2 yaca)

Huddepenuuan ¢GyHKIMH, €ro MNpUMEHEHHE B NPUOIMKEHHBIX BBIYUCICHHIX.

I'eomerpuueckuit cMbicn auddepeHunana, coicTBa guddepennnana. CBsi3b MEXIY



HENpepeIBHOCTEIO H U depeHnupyeMocTsio. IlpousBogasie u auddepeHnnanbl  BBICIIAX
MIOPSIIKOB.
Jlexkuus 11-12. OcHoBHbIE TeopeMbl TU(PepeHnnaILHOro HcHnciaenus. (4 yaca)

OcHoBHble TeopeMbl muddepeHnuansHoro ucuuciaeHus. Teopembr Pomsa, ®epwma,
Jlarpanxka, Kowmm. ®opmynsl Teinopa u MaxkimopeHna. PackpbeiTue HEONpeneneHHOCTEN 1o
npasuity Jlonmrans.

Jlexuus 13. [IpaBuJio Jlonurtass. (2 yaca)

[IpaBuno Jlonuransa mst nuddepenupyemsix GyHkumid. PackpbiTiie HEONPEaeIEHHOCTH,
0COOEHHOCTH MPUMEHEHHS TIPaBHJIA.

Jleknus 14. UccaenoBanue ¢pynkumid. (2 yaca)

Boeinykiiocts, TOuku nepermnda, HeoOXoquMble U J1OCTaTouHble ycinoBus. Hanbombiee,
HauMEHbIlee 3HauYeHUs (YHKUMM Ha cerMeHTe. AcuUMNTOTH Tpaduka ¢yHkiuu. Cxema
uccneaoBaHus QyHKIIAU.

Jlexuus 15. [loctpoenue rpagpuxoB pyHKuuUii. (2 yaca)

[locTpoenne rpapukoB (QyHKUUN 31eMEHTapHBIX (QYHKIUH (ApOoOHO-pallMOHANbHBIE,
TPAHCLIEHJCHTHbIE (YHKIIUHN).

Jlekuuu 16-17. Heonpeneaénunlii materpas. [lepsoodopasnas. (4 yaca)

[lonsitTne nmnepBooOpa3HOi  (GyHKIMM, HeompeAedeHHOro wuHTerpaia. CBolcTBa
HEONPEeIeNIEHHOT0 UHTerpajia. Tabnuia HeonpeIeIeHHbIX HHTErPaloB.

Jlekuuu 18-19. MeTtoanl nuTerpupoBanus. (4 yaca)

OcHOBHBIE METOJbl HMHTErpUpoBaHMs. TabIU4YHOE MHTErPUPOBAHME, METOJ 3aMEHbI
MIEpEeMEHHOMN, HHTETPUPOBAHNUE PAIlHOHAIBHBIX IPOOEH.

Jleknuu 20-21. UnterpupoBanue no yacrsim. UuTerpupoBanue
TPUTOHOMeTPHUYECKUX (PyHKIUIA. (4 yaca)

WuTerpupoBanue no 4acTsM, MHTErPUPOBAHNE HPPALIMOHAIBHBIX (DYHKIIH, TOICTAHOBKU
Oiinepa, YeObimeBa. HHTerpupoBaHWE TPUTOHOMETPUUYECKUX BBIPAKCHHHM, YHHBEpCAIbHAsS
MO/ICTaHOBKA.

Jlexnus 22. Onpenenénnbiid nuarerpaa. ®opmysa Heorona-Jleiionumna. (2 yaca)

Omnpenenennbiii uaTerpan. Onpenenenue, cymmol Jlapoy. OcHoBHBIE cBOicTBA. MHTETpan
C TmepeMeHHbIM BepxHuM mnpeneiaom. Dopmyna Herotona-JleiObnuma. ['eomeTrpuueckoe
MIPUJIOKEHUE OTIPEAeICHHOTO HHTEerpaa.

Jleknusi 23. HecoOGcTBeHHBbIe HHTErpaJbl. (2 yaca)

HecoOcTBeHHbIEe HMHTErpanbl MepBOro U BTOPOTO poja. Briuucienne HECOOCTBEHHOTO
uHTerpana. TeopeMbl 0 CBOIICTBaX HECOOCTBEHHBIX MHTErPAJiOB, BhIpA)KaeMbIE PaBEHCTBAMH U
HEPaBEHCTBAMH.

Jleknum 24-25. IlpumeHeHne onpe/ieIeHHOr0 HHTerpaJa. (4 yaca)

[TonsTHE KBaIPUPYEMOCTH TIOCKON PUTYpBI, KyOUPYEMOCTH TeJa, CIPSIMIIIEMOCTH JTYTH.
ITonsatue momanu, 00bEMa, JIUHEIL.

Boruncnenue miomany miockoi (uUrypsl B IeKapTOBOM CHUCTeMe KOOPAWHAT, 3aJaHHOMN
SIBHO U mapameTpuyecku. [lnomaap B moispHbIX KoopauHatax. JlJiMHA Iyru B JIEKapTOBBIX U
MOJIAPHBIX KOOpAuHaTax. Beruncnenue 06bEMa 1 miiomaam NOBEpXHOCTH Tella BpalleHUS.

Jlexuus 26. [onsiTHe 0 PyHKIHH HECKOJIbKAX HE3aBHCUMBIX NlepeMeHHBIX. (2 yaca)

ITonsitue ¢GyHKIMU ABYX, TpEX, N HE3aBUCUMBIX MEPEMEHHBIX, 00JaCTU ONpeAeIeHus,
rpaduk GyHKIMM IBYX nepeMeHHbIX. [loHsTHE 067acTH, cBA3HOM oOnacTH, 3aMKHYyTOU. [Ipenen
U HENpephIBHOCTh (YHKUUH HECKOJbKUX IMepeMeHHBIX. Onepanuu Haj HenpepbIBHBIMU
¢ynkuusamu. CBoiicTBa QyHKIMM, paBHOMEpHAasi HEPEPHIBHOCTb.

Jlexuus 27. YacTHble nponsBoanbie. [uddepenuupyemas pynkuus. loanbii
audpgepenuual. (2 yac)

HuddepennunpyemMocTs (GYHKIUI HECKOJBKUX IMEPEMEHHBIX, YacTHBIE IMPOM3BOJIHBIE,
noyHb uddepenman. MuaBapuanTHOoCTh (opmbl TuddepeHnrana. YacTHble TPOU3BOIHBIE
BBICIIUX MOPAIKOB. Teopema 0 paBeHCTBE CMELIaHHbIX MTPONU3BOAHBIX. uddepeHnnanbt BEICIIIX
MIOPSIIKOB.
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Jlexnus 28. Dxkcrpemym ¢pynkuuu. HanGoapuee u HamMeHblee 3Ha4YeHHE
(pynkuum. (2 yaca)

HuddepenunpoBanue GyHKIHMHA, 3aJaHHBIX HESBHO, TU(PQPEPESHIMPOBAHUE CIIOKHBIX
GbyHKuui (pa3nuyHbIe CIydad COYeTaHUS BHEUIHEH M BHYTPEHHEH (PYHKIMH B 3aBHCUMOCTH OT
qrcia MepeMeHHbIX). DKCTpeMyM (PYHKIMH JBYX HE3aBHCHUMBIX NepeMeHHbIX. HeoOxomumblie u
JOCTaTOYHblE YCIOBUs JKcTpemyma. HauOonbliee U HauMeHbllee 3HadeHHE (QYHKIUU
HECKOJIbKUX [IEPEMEHHBIX HENIPEPHIBHON B 3aMKHYTOM 00J1acTH.

Jlekuu 29-30. /IBoiiHO¥ HHTErpaJ B IeKAPTOBbIX KoOpauHaTax. (4 yaca)

JIBoiiHOM MHTerpan. 3ajauu, NPUBOJAAILIME K HNOHATUIO JABOHHOro mHTerpaia. CoiicTBa
JBOMHOTO MHTErpaja. BerauciieHne 1BOMHOTO UHTErpana. PacctaHOBKa rpaHUL] MHTETPUPOBaHUS
B IOBTOPHOM HHTErpaie. 3aMeHa IEpEMEHHOM B IBOTHOM MHTErpajie.

Jleknus 31. /IBoiiHO¥ MHTErpaJl B MOJSIPHBIX KoopauHaTtax. (2 yaca)

[loHaTHE NBOWHOIrO HMHTErpasia B NOJIIPHBIX KoopauHaTax. Ilepexox B B JBOMHOM
MHTErpajie OT IeKapTOBbIX KOOPAMHAT K NOJSpHBIM. [IpriioskeHust JBOMHOro HHTErpasa.

Jlekuuu 32-33. Uncaossle psiabl (4 yaca)

[TonsiTre yncnosoro psaa. CxoauMocTh psiaa u ero cyMma. IlpusHaku cxoauMOCTH psOB
C TMOJOXUTENbHbIMM wieHaMu. llpusHaku cpaBHeHus, [lamamOepa, Komm, wuHTErpaibHbIi
npu3Hak Komu. 3Hakouepenyromuecs psijibl. AGCOTIOTHAS U YCIOBHAs CXOAMMOCTh. Teopema
JleitOHuna.

Jlekuus 34. ®yHKIMOHAIbLHBIE PsibI (2 Yaca)

OyHKIMOHATBHBIE psAnbl. OO0macTh CcXOAMMOCTH. PaBHOMEPHO CXOHAAIIUECS PSJIBL.

[Ipu3nak Beiiepmpacca. CBOMCTBa paBHOMEPHO CXOJSAIIUXCS PSJIOB.
Jlekmusi 35. CteneHnblie psaabl (2 yaca)

CreneHHbIC pANBI, pPaAdyC M HWHTEpPBa CXOAMMOCTH. Teopema Abens o0 olmactu
CXOJIMMOCTH CTETEHHBIX pAIoB. CBOKCTBA CTENEHHBIX PsAA0B. Psaabl Teinopa u MakinopeHna.

Jlekuust 36. PaznoskeHue 3j1eMeHTAPHBIX QYHKIUI B cTeneHHbIe PsabI (2 yaca)

Paznoxxenne B psg MakinopeHa CTENEHHOW, JOrapuMUYECKOW, IMOKa3aTeIbHOU H
TPUTOHOMETpUYECKUX (PpyHKIMH. O0IaCTh CXOAMMOCTH.

5. O6pa3oBarTe/ibHbIEe TEXHOJOTHHU

[Ipouecc oOyuenuss aucuurianHe «MaTeMaTHUYECKH aHaIN3» PEKOMEHIYeTCsl CTPOUTD
C OMOPO¥ Ha TPaJAULMOHHBIN MOAXOJ, MPU KOTOPOM Ha JIEKIIMOHHBIX 3aHATHUSAX 3aKIIAIbIBIOTCS
OCHOBBI TEOPETUYECKHUX 3HAHUI M0 TUCIUIUIMHE, a Ha MPAKTUUYECKUX 3aHATHIX BeAeTcsa paboTa
[0 YCBOGHHUIO TEOPHUH U MPUOOPETEHUIO MPAKTUYECKUX YMEHUN U HABBIKOB PELICHUS TUITHYHBIX
3a/ad.

C uenpio GpopMupoOBaHUs y CTYACHTOB KOMIIETCHIIUH, IPEIyCMOTPEHHBIX MPOTPaMMOH,
clielyeT IPUMEHSTh CIEAYIOIINE TEXHOJIOTUH:

— IPAKTUKYM C UCTIOJIb30BAHUEM MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

— TEXHOJIOTHUIO JIESTEIIbHOCTHOTO MOAX0/1;

— o0y4yeHue B COTPYAHUYECTBE.
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6. Y4eOHO-MeTOAMYECKHE MAaTePHAJIbI
6.1. Opranusanusi CaMoOCTOSATEJbLHOH PadOThI CTY/ICHTOB

Tabnuma Ne 4
Temsl 3ansTHH KoanyecTBo yacoB Coaep:xxanne DopMbI
Bcero | Ayautop- | CaMoCTOSIT. | CAMOCTOSITE/ILHOM KOHTPOJIsI
HBIX padoThI padoThI CPC
Tema 1. Beenenue B aHaiu3 99 36 63 Wzyyenue teopun | Beimonnenue
no y4eOHOMH JOMaIrHen
JIATEpaTypE. KOHTPOJIbHOU
[Tpopaborka paboThI
MaTepuajoB Omnpoc no
JIEKIIM Y. TEOpHH
Pemenue
OOMAIIHUX  3aJad4.
IToaroroBka K
IIPOBEPOYHOMN
pabore.
Tema 2 48 42 6 Wzyuenue reopun | BrimomHnenue
Huddepentnmansaoe o yueOHO# JIOMarHen
WCYUCIIeHHE PYHKIUIA JIATEPATYpE. KOHTPOJIbHOU
OJTHO¥ TepeMeHHON IMpopaborka paboThLI.
MaTepuajoB Ompoc mo
JIEKIIUH. TEOpPHH
Pemenne
JOMAaIHUX 3a7ad.
ITogroroska k
MPOBEPOUHOU
pabore.
Tema 3. HeonpenenéHHubIit 33 28 5 Wzyuenue Teopun | BeimonHenue
WHTErpall. o y4eOHOM JIOMaITHen
JuTepaType. KOHTPOJIbHOM
[IpopaboTka paboTEI.
MaTepHaoB Ormpoc 1Mo
JIEKLIUH. TEOpUH
Pemenne
JOMAIHUX 3a7a4.
Ilogroroska
MIPOBEPOYHOU
pabore.
Tema 4. OnpenenéHnpIit 47 24 23 Wzydenune reopun | Beimomnenue
WHTErpaJl. o y4eOHOM JIOMaITHen
IuTepaType. KOHTPOJIBHOU
[Tpopaborka paboTHL.
MaTepuajoB Omnpoc no
JIEKLIUH. TEOpHUH
Pemenue
JOMAIHUX 3a7a4.
IloaroroBska k
MIPOBEPOYHOMI
pabore.
Tema 5. Oynkunn 34 14 20 Nzyuenue teopun | BeimonHenue
HECKOJIbKHX TEePEMEHHBIX. 1o y4eOHOI JOMaIHen
JUTEpaType. KOHTPOJIbHOU
ITpopabotka paboThL.
MaTepuajoB Omnpoc no
JICKLIUH. TEOpHUH
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Pemenue
JOMAIHUX 3a7a4.
IlonroroBska k
IIPOBEPOYHOU
pabore.
Tema 6. JIBoiinbie U 21 12 9 Wzyuenue teopun | BrimonHenue
KpUBOJIMHEHHbBIE no y4eOHOMH JIOMalTHen
WHTErpabl. JUTEpaType. KOHTPOJIbHOU
[Tpopabotka paboThLI.
MaTepuajoB
JIEKLIUH.
Pemenue
JIOMAITHUX 3a7a4.
Tema 7. Panpl. 32 18 14 Wzyuenue reopun | BeimonHnenue
o yueOHOI JIOMalTHen
JIATEpATypE. KOHTPOJIbHOU
Pemenne paboThLI.
JIOMAITHUX 3a7a4.
3auér, 72 72 IloaroroBka Kk OrtBer Ha
JK3aMEHBI JK3aMEHaM, 3auérax,
3a4éram JK3aMeHax
HToro 396 184 212

6.2. Opranusanms TeKyILero KOHTPOJIA M MPOMEKYTOYHOM aTTeCTALNHU

[IpoBepka ycBOCHHS 3HaHMI BENETCS HA MPAKTUUYCCKUX 3aHATUSX B MUCBMEHHOU (hopme
(ompocel TO TeopuM) W YCTHOW ¢GopMe B XOJe pemieHus 3amad y jgocku. Kpome Toro,

nmpeanojaracTcCAa BbIIIOJHCHUEC WHANBUAYAJIbHBIX JOMAIIHUX KOHTPOJbHBIX pa60T.

[TpomexxyTouHas aTTecTarys Mo JaHHOW AUCIUIUTMHE MPoBoAUTCS B hopme 3auéra (1 u 5

CEMECTpHBI) U K3amMeHa (2 U 3 ceMecTphl).

Ilpumepnvie sapuanmol 0OMaAWHUX KOHMPOILHBIX padOm
JlomanrHss KoHTpobHas padora Ne 1

1. Pemnre HEpaBEHCTBO |X+3| —|X+1| <2.

2
2. Haiiqure Sup E, Inf E, eciu E = 6? neN
2n“ +1
3. Haiinute o6nacTs onpenenenus GpyHKIUU:
X —
a) f(x)=./lg(x*—x+1)+arccos ,
. X=2 x?+2x+3
6) f(x)=arcsin +1 .
) £(x) 5 gx3—2x2—8x

o o o X
4. HaiimuTe HAMMEHBIINH MOJIOKUTENbHBIN ieproa GpyHKIuu Y = tg 7 .

JloMaiHsis KOHTposibHas paboTta Ne 2

R —\3/2x+ __cos (4x+3) (x2e3) _In(1+sin’3x)
1. 1 2. lim———=; 3. lim| — ;4 lim——=;
xa3 V14X —/2X— X—>0 X5 +7TX x>0 | X —2 x—0 tgzi
2
cos| % +x
. sin3x x> —3x+2 I+ X+2x-T7 . 6
5. lim 2 6, lim——— "< 7, lim ;8. lim————2
-05in2x ol X2 4+4x=5" x>0 3x+24/x+4 % 2sin x—+/3
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Jn

. 1
9. Jlokaxxute, MCXOIs U3 ONPEICIICHUS TIPEIeNia MOCIeA0BaTeILHOCTH lim = E .

n—oo 2\/5 +l

JomamnHsist KOHTpoJibHAs paboTta Ne 3
1. Haiiti muddepeHnman nepBoro nopsaka aist GyHKIHH

y =arcsin l+In(x+x/x2—1), x>0.
X

2. BeraucnuTs npubmmkéHHO ¢ nomosio quddepennuana 0,998 .

m

3. HaiiT npou3BoIHyI0 (PyHKIMM yKa3aHHOTO Hopsjka y =X’ cos(5x—3), vy

e —¢€
X= 5
4. Haiitu Y, n Y, (yHKUHH, 3a1aHHON MapaMeTPUIECKH o
yogre
2

5. Haittn nponssoauyto ¢pynxumu y =(In x)".

JomanrHsist KoHTpoJsibHas padoTa Ne 4

1. Beruncnute HeompeaeaEHHbIN HHTETpa I% , pe3yabTaT IPOBEPUTH
X-In"X
i depeHInpOBaHUEM.
2. Haiit Heonpeien€HHbIE HHTETPAJTBL:
(x2 +1) dx dx NG
a) | ——; ) | ——=———:;  B) |arcsin2xdx; r) |cos’2xdx; na) | ——0dX;
I x(xz—l) I(1+§/§)\/§ I I I /G

dx . (x+1)dx
°) J'sin“x-cos“x’m) I NI

JlomanrHsst KOHTpoJbHass padota Ne 5
1. Beruucinuth ILJIOTIA b ¢burypsi, OTrpaHUYCHHOM rpadgukaMu byHKIUH

y=xv9-x*, y=0, 0<x<3.

2. Berancnute  miomans  (GUrypbl, OTpaHMYCHHOW JIMHUEH, 3aJaHHON MapaMeTPHYECCKH
X =+/2 cost

y= 2J2sint
3. Beruncauts IJiomaapb CI)I/IprbI, OFpaHquHHOﬁ J'II/IHI/I@fI, SaHaHHOﬁ B IMOJIAPHBIX KOOPpAWHATAX
r=cos2¢p.
4, BEIYUCIUTD JUIMHY JAYI'M KpPUBOW, 3aJaHHOM B JIEKAPTOBOM CHUCTEME KOOPAMHAT
2
X® Inx

=—-—, 1<x<2.
y 4 2

5. Beruucnuts JUTUHY IyTH KPHUBOH, 3aJJaHHOM apaMeTpUIECKH

x =3(2cost —cos 2t)
] ) , 0<t<2r.
y =3(2sint—sin2t)
JloMaiHss KOHTposibHas padora Ne 6

. X—=3 ) .
1. Haiinure obnacth onpenenenus QyHKIUU Z = arCcSINn—— u uzobpasure e€ Ha KOOPAUHATHOM

IIJIOCKOCTH.
ou , du

2. ana ¢ynxmms U = € . TlokaxuTe, 4TO BBIIOIHAETCSA PABEHCTBO X v y°-—-=0.
X
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3. Beruucnure nuddepeHnnans IepBoro u BTOPOro MOPSIKOB It PyHKIMU Z = COS(X2 + y2) .

4. Beruucnure npuOIMKEHHO ¢ TOMOIIBI0 quddepennuana ﬂ (3, 95)2 +(3, 03)2 +2.

5. HaiinuTe npon3BoAHbIE IEPBOTO U BTOPOTO MOPSIKOB CIOXKHON (YHKITUH:
a) z=x%Y,rme x=sint, y=t*; 6) z=x’y—y°, rae x=u?-v, y=uU+2v>,
6. Haiinute namMenbinee u Hambosbliee 3HadeHHs QyHKIuHM Z =X +2Xy—10 B 3aMkHyTOii
06IacTH, OrpaHUYEHHOM MMHUAMHE Y = X° —4 1 ochio OX .
7. UccnemyiiTe Ha SkcTpeMyM GyHKIHIO Z = X° + Y° —6XY .
8. Haiinure nmpon3BoaHbie (HYHKINH, 33/JaHHBIX HESBHO:
7X°+y?-37° =—
4x? +2y* +372 =24

JomarnrHsisi KOHTpoJibHast pabota No 7

R

1. 3MeHHTh MOPSAI0K HHTETPUPOBAHMUS B TIOBTOPHOM HHTETrpaJie Idx j f(x,y) dy.

0 1-x2
2

2. BeryuciuTh  IBOWHOW WHTETpajl ¢ TIOMOIIBIO TIepexoja K MOJSIPHBIM — KOOpJAWHATaM

a) 2y +xy®—x*=0; 6)

” 1_)(—}/2 dxdy, obmacts D ompenensercs nepasenctBamu X +Yy° <1, x>0, y>0.
+X°+y

3. C moMoIIpl0 JTBOWHOTO WHTErpajia HAWTH IUIOMans (UTYphl, OTpaHUYEHHOW JIMHUSIMHU
3

y=—,y=4e,y=3y=4
X

4. Haiitn 066EM Tesa, OTPaHIYEHHOTO TIOBEPXHOCTAMU Z = 9\(X* +y?, 2 =22 - x> —y°.

JlomanrHsst KoHTpoJbHas padota Ne 8
1

7 (3n-2)(3n+1)

1. Haiinure cymmy psina Z

> (n+ 1 = (-1)"
2. VccnenyiiTe cXOAMMOCTh YHUCIOBOTO psijia: a) z —_— Z ( 3] T —; B) Z (5 ) :
n=1 =1 n=1 \/ﬁ
00 Xn
3. Haiinmure 001acTh CXOIMMOCTH CTEIICHHOTO Psijia Z —_— .
= n(n+3)
¢ sin2x

4. Beruuciute oOmnpenenéHHbI HWHTErpal I dx ¢ Tounoctero g0 0,001, pa3znoxuB
0

MOABIHTETPAIBHYIO (PYHKIIUIO B PAI.

Bonpocet meopuu k 3auémy (1 cemectp)
1. MHOecTBa OrpaHMYEHHbIE, HEOIPAaHUYEHHbBIE, TTOHATHS Sup{M }I/I Inf {M } . AbGcomoTHas

BEJIMYMHA JEUCTBUTEINBHOIO YHCIIAa U €€ CBOMCTBA.

2. Oynknusa. OOmacth ompeneneHuss M oOnacTe 3HaueHuil. CrnocoObl 3amaHust (QyHKUUH.
YérHoctb. HeuétHocTh. MOHOTOHHOCTH. OrpaHU4YEHHOCTb.

3. IlonsaTHe uncnoBoi nmocnegoBaTenbHOCTH. EE€ mpenern, TeopemMa 0 e AMHCTBEHHOCTH Ipeena.
4. CpoiicTBa MoCIenOBaTENILHOCTEH, MMerommux mnpeaen. Teopema Beiiepmtpacca o mpenene
MOHOTOHHOM IOCJIEI0BATEIBLHOCTH.

5. [Ipenen ¢byHkuum B Touke. beckoHeyHO-Masble U OECKOHEUHO-0OJbIe BeMUYuHbL. CBS3b
0ECKOHEYHO-MaJIbIX U OECKOHEYHO-00IBIITUX BETUYHH.
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6. Pasubie ciaydau npenena GyHKIMU B TOUKE U Ha OeckoHeYHOCTH. [l0Ka3aTh TeopemMy o cymme
0ECKOHEUHO-MaJIbIX BEJIUYHH.

7. TeopeMsl 0 npezenax, BbIpaKaeMble paBEHCTBAMHU.

8. TeopeMsl 0 mpejienax, BeIpakaeMble HEpaBEHCTBAMMU.

9. [1epBbIiif 3aMevaTENbHBIN MTpeaer.

10. OpHOCTOPOHHNME TIPE/IEIBI, CACACTBHSI U3 IIEPBOTO 3aMeUaTeILHOTO Tpe/Iena.

11. Bropoii 3aMeyaTenbHblii Ipeaes.

12. DxBHUBaNICHTHBIE OCCKOHEYHO-Mayble BEJIMYUHBI. CIEICTBUS W3 BTOPOTO 3aMEYaTeIbHOTO
npenena.

13. HenpepbIBHOCTH (hyHKIIMH B TOUKE (BCe ornpeeneHust). Touku pa3pbiBa U UX KJIacCU(UKAIIHSL.
14. HenpepbIBHOCTh CYyMMBI, TPOU3BEACHUS, YACTHOTO, CIIOKHOW (DYHKIIUH.

15. CaoiicTBa (yHKIMI1, HETIpEpbIBHBIX Ha cermeHTe. Teopembl bonbiiano-Komm Ne 1, Ne 2.

16. CpoiicTBa (yHKIIMI, HEMTPEPBHIBHBIX Ha cerMeHTe. Teopemsl Beliepmrpacca Ne 1, Ne 2.

Ilpumepnuie 3a0auu ons 3auéma (1 cemectp)
1. BeruucauThb npeaessl:

IimM' Iimi; |im(m_n); "m(x—2)3(2x+1)2_

=osin(z-(x+7)) " o0 x-arcsing o = (Bx+1)(x+2)"

6 1
. g a3 (g Y SN\Ba L AX—
lim e -1 :lim X Ilm(sm il j X I|rr11 (3)( 1) l; “mx—x+1.

x>0 X o7 §inx X 6x+1 X+1 x> tg X
2. VccnenoBath (GYyHKIIMIO Ha HENPEPHIBHOCTh, OIPEACIUTh XapaKTep TOYEK pa3phiBa
1
y=—
1+et

3. UccnenoBath GyHKLHIO Y = Ha HETIPEPBIBHOCTb, ONPEACTUTH XapaKTep TOUEK pa3phiBa.

1

1+ 2%

4. Oynkuus f (X) = 1_:2&

>— He onpezienena npu X = 0. 3azaiire f(0) Tak, urobsr f (X) cTana

HEMpepbIBHON B Touke X =0.

5. Qynxuws f (X) = X2 -Siﬂ% He onpezenena npu X =0. 3anaiite f(0) Tak, uroObr f (X) crajna
HenpepbIBHOM nipu X =0.

6. byzer nu Gynxuus y =5"-arctg Xi-i-l OrpaHUYEHHOM Ha OTPE3KE [0; lO] ?

sin 3x
X*+1
8. Vimeer 1 ypaBHenue X' —3x° +2X—1=0 XoTs Obl OJIMH KOPEHb HA OTPE3KE [1; 2] ?

7. Uccnenyiite Ha HEMPEPHIBHOCTh PYHKIUIO Y =

9. I[OK&)KI/ITC, MOJIB3YACh OIPCACICHUEM IIPEACIIa TOCIICAOBATCIIBHOCTH, CICAYIOIICE PAaBCHCTBO

lim 29 _4.

n—oo n_

10. Pemnte HEpaBeHCTBO |X+3| —|X+1| <2.

6n?

> neN
2n°“+1

11. Hatigure SUp E, Inf E, ecu E =

12. Haiigute o6nacTh onpeneneHus GyHKIUU:
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x> -1 . x=2 x> +2Xx+3
; 0) f(x)=arcsin +1 .
X+5 ) F(¥) 5 gx3—2x2—8x

. 2x-1 3, . 2Xx+3
13. Jlokaxkute, NOJIB3YsACh onpeaercHue npeaena Gpynkun: lim =—; lim =
x>2 3Xx+1 7 o= X+5

14. loxaxwure, yTo GyHKIHUS Y =COS X HE UMEET Mpeaeia Mpu X — +o .

a) f(x)=,/ lg (X’ —x+1)+arccos

2.

Bonpocwt meopuu k 3x3ameny (2 cemectp)
1. 3agaun, nmpuBOAANIME K MOHATHIO MPOM3BOAHON. ['eomerpuueckuii u (pU3HUYECKHI CMBICHT
IIPOU3BOJIHOM.
2. BriBox hopmyit mpousBoaHbIX Y =X"; y=2a"; y=10g,X.
3. BeBog hopmyit mpou3BOAHEIX Y =SiNX, Yy =COSX, y=1tgX, y=CtgX .
4. CBs3b MEX Y HENPEpbIBHOCTHIO U tuddeperrpyemoctsio. [Ipon3BogHas 4acTHOTO.
5. [IpousBoiHAs CYyMMBI U ITPOU3BEACHUS.
6. [Tpon3BoIHAS CTIOKHOU (PYHKITUH.
7. I[Tpon3BoHast 0OpaTHO# PpyHKIMK. BeIBecTH MponU3BOAHbIE Y = arcsin X, Yy =arcctg x .
8
9

. [IpousBoiHas oOpatHo# ¢yHKIMU. BeiBecTH mpou3BoaHbIe Y = arccos X, y =arctgx.

. IudbdepenuupoBanrie QyHKIUN, 3aJaHHBIX HESBHO M MapaMeTPUUYECKH, MOKa3aTelbHO-
CTENeHHON (DYyHKIIHMH.
10. [onsaTne muddepeHnmana QyHKIHH, €r0 MPUMEHEHHE B MPUOIMKEHHBIX BBIYMCIICHUSX.
[IpaBuna nuddepenunpoBaHus.
11. CpoiicTBa MHBapHAHTHOCTU AU(depeHInana NepBoro NopsaKa U HapylieHne 3TOro CBOMCTBa
it nudepeniaia BTOporo nopsIka.
12. TIpousBoanbie U auddepeHITnaIbl BHICIUX MOPSIKOB.
13. Teopemsr depma, Pomisa, ux reoMeTprUIeCKuii CMBICIL.
14. Teopemsl Jlarpanka, Ko u ux reoMeTpudecKkuii CMBICTT.
15. PackpriTie Heonpeaenénnocrei mo npaswiry Jlonmrans. @opmyner Teinopa u MakiopeHa.
16. AcumnToTsl rpaduka QyHKINUH.
17. YcioBue nMocTostHCTBa U MOHOTOHHOCTH (DYyHKITHH.
18. HeoOxomuMoe ycnoBue »dkcrpemyma ¢yHkiuu. [loHstne »skcTpemyma (yHKIHH U
HaXOXJCHHE HaumOONIbIIEr0o M HAaUMEHbIIEro 3HaueHud ¢QyHkuuu Ha oTpeske. Ilepsoe
JOCTaTOYHOE YCIOBHE IKCTpEeMyMa (PYHKIUH.
19. IonsATHe sxcTpeMyMa GpyHKIMU. BTOpoe noctaTouHoe ycioBUE SKCTpeMyMa.
20. BoinykiocTs, BOTHYTOCTb, TOYKM niepernba. HeoOxoaumble M JOCTaTOYHbBIE YCIOBUS
CYIIECTBOBaHMS TOUYEK Mepernda u BHITYKIOCTH KPUBOA.
21. Tlonsitue mnepBooOpa3HOM, HEONPENEIEHHOTO WHTErpajga, CBONCTBA HEONPEAECIEHHOTO
UHTErpaja.
22. Tabnuia HeonpeaeNEHHbIX HHTETPAJIOB, HEKOTOPbIE (POPMYJIbI C BBIBOJOM.
23. MeTo/ 3aMeHbI TepEMEHHOM, TPUTOHOMETPUYECKHUE MOJICTAHOBKHU, TPUMEPBHI.
24. VlaTerpupoBaHue 10 YacTSIM B HEOIpeIeIEHHOM HHTEerpae.
25. NHTerpupoBaHue BBIPAKEHUH, COAECPIKALMX KBaApaTHBIM TpéxuieH. [Ipumepsl.
26. HTerpupoBaHue parroHalbHbIX qpooeit. [IprumMepsl.
27. IlnTerpupoBaHue TPUrOHOMETPHUUECKUX BbIpakeHul. [IprumMepsl.
28. NuTerpupoBaHue UppannoHanbHbIX BeipaskeHuid. [Ipumepsl. [Toacranosku YeOsimeBa.
29. 3ajaun, NPUBOAIINE K HOHATHIO ONPEAEIEHHOTO UHTETpaa.

Ilpumepnuie 3a0auu ona Ix3amena (2 cemecTp)

3 2
X% — X
1. [loctpouts cxemy rpaduka GYHKIHH, HCIIOIb3YSI ACUMIITOTHI Y = T
—X
x?—4x+3
2. IToctpouthb cxemy rpaduka GyHKIUH, UCTIONIB3Ys aCUMOTOTHI Y = W
X +
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x> -9
Xox

4. Byner nmu ¢yakius | (X) =2x’ —4x® +5x° +7 Ha oTpeske [—1; 1] MPUHUMATh 3HAYCHUE,

3. [loctpouts cxemy rpaduka GyHKIIUH, UCTIOIB3YS ACUMIITOTHl Y =

paBHoe 77
5. lokaxkute, 9to QyHKIMA Y = 2X +SiN X mMeeT oOpaTHYIO Ha BCEi YMCIOBOM OCH.

6. [To ocu IBMKYTCS ABE TOYKH, 3aKOHBI IBYKEHHSI KOTOPBIX 3a/IaHbl (JOPMyTIaMHu X(t) =4t° +18

u X(t) =5t —t +6 . C kaKoif CKOPOCTBIO OYAYT YAAISATHCSA STH TOUKH JPYT OT APYra Cpasy mocie
MOMEHT BCTpeyu?

7. PaccTostHre S(M), MpoWIecHHOe TeloM 3a tcekyHna, omnpeaensercs QopMynoin

1
S(t)= §t3 +3t% +t . KakoBa CKOPOCTb U YCKOpeHHe Tesia rpu t =107

X—>+0

1 X
8. Beruucnute mpeaen lim (In — | , ucnonw3ys npaswio Jlomuras.
X

. sinx
9. Berancnure npegen lim (ctgx)™, ucrons3yst npasuo Jlomurans.
x—0

. N . cos® X x+1
10. Haiimute HeompenenéHHBIA  HHTErpa Ism—xdx Ix-arctg X-dx, IX \/7
i arcsin x 1+ X2
X-sin2x-dx, sin® x-cos’® x-dx,
I o ax, | o

Bonpocwvt meopuu k sxzameny (3 cemectp)
1. Onpenenenne onpenenéHHOro UMHTErpajga M CBOICTBAa  ONpPENENEHHOr0 MHTErpana,
BBIPaXKaeMbI€ PABEHCTBAMHM.
2. OnpeneneHue ONpENENEHHOIO MHTErpajla M CBOWCTBA ONPEAEIEHHOTO HMHTErpana,
BbIpakaeMble HepaBeHCTBaMU. Teopema 0 cpelHEM U €€ reOMEeTPUUECKUI CMBICIL.
3. MHTerpan ¢ nepeMeHHbIM BepxXHUM IipenenoM. Teopema bappoy.
4, ®opmyna HreroToHa-JleliOHua. 3amMeHa TEPEeMEHHOWM B ONpEAeIEHHOM HWHTETpale.
WHuTerpupoBanue 1o yacTsM.
5. HeoGxomumoe yciioBue cyiecTBOBaHuUs ornpeesieHHoro narerpaina. Cymmsl J[apOy. CBoiicTBa
cymm JlapOy. Kpurepuii uHTErprupyeMOCTH.
6. KBagpupyemocts 1uockux ¢uryp. HeoOxoaumoe 1 10CTaToOyHOE yCIOBHE KBaJAPUPYEMOCTH
burypsi.
7. ITnomanps miaockoil ¢Gurypsl B JOEKapTOBBIX KOOpPJHMHATaX, HNapaMETpUYEeCKOM BHJE U B
MOJIAPHBIX KOOPIAMHATAX.
8. [lonsATHE CHIPSAMIIIEMOCTH KpUBOW. J{iIMHA Ayru MIIOCKON KPUBOH B JIEKapTOBBIX KOOpPAMHATAX,
B [TApaMETPUUYECKOM BHUJIE U B TOJSIPHBIX KOOPAMHATAX.
9. [lonsaTne kyoupyemoctu Tena. O6bEM Tena 1o MO0 1 MONePEeYHOro CeYeHUs U 00BEMBI Tel
BpallleHUsl.
10. ITnomaas MOBEPXHOCTH Tejla BpalleHUs B JEKapTOBBIX KOOPAMHATAaX, B MapaMeTPHUUECKOM
BU/JIE U B TIOJISIPHBIX KOOpAMHATAX.
11. IlonsaTne HecoOcTBEHHOTO NHTErpaia. CBOMCTBAa M METOJIbI BEIUMCIICHUSL.
12. Onpenenenue GpyHKIMIA 1BYX, TpeX MEPEMEHHBIX, 007aCTH oNpeneneHus, rpaguka GyHKIUH,
npejena, HenpepbIBHOW (DyHKIIUH.
13. Onpenenenuss  4acTHBIX  NPOM3BOAHBIX, AupdepeHuupyemoir  QyHKUIMH, TOIHOTO
middepennnana.
14. luddepenumpoBanme CI0KHBIX (YHKIHMH, TPOU3BOIHBIEC BBICIIUX HOPSIKOB.
15. DkerpemMyM (QYHKIMU JBYX EPEMEHHBIX, HEOOXOIMMOE U IOCTATOYHOE YCIOBHSL.
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16. HanOonpiiee 1 HauMeHbINIEE 3HAUEHUE HENPEPHIBHOW (PyHKIMHU IBYX (TpEX) MEPEeMEHHBIX B
3aMKHYTOH 001acTH.
17. Hopmans u kacaTtenbHast K rpaduky QyHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Ilpumepnuie 3a0auu ona Ix3amena (3 cemectp)
1. Haiiti nnomans Gurypsl, 3alaHHON B TOJISIPHBIX KOOpAMHATAX: I = 2a-C0S2¢; I > a.
2. Haiitu 00bEM Temna, MOJY4eHHOTO BpamieHHeM BOKpyr ocu OY IUIOIIAAKH, OTrpaHUYEHHOU
JUHUAMH XYy =2; Y=X; y=4.
x=a(cost+t-sint)
y=a(sint—t-cost)’

2
. dx
4. BI)ILII/ICJ'II/ITB OHpG}IGJ’ICHHBIe I/IHTeraJ'II)I a) I

0 \/m+1/(x+1)3

X . .
5. lana cnoxnHass ¢yHkous Z=arctg—, raex=u-sinv, y=u-cosv. Hailtu uacTHbIE

0<t<r.

3. Haiftu nnuHy 1yru KpuBOi

; 0) Ix-sinx~dx.
0

o 0z o1
MIPOM3BOIHBIC CIOXKHON QyHKIIMH —, —.
ou  ov
: o0z dz
6. Jlana pysxums z =/x° +Yy® , rme y =sin® x. Haittu = o
X X
3
u .
7. Haiiti mpou3BoiHyI0 ——— JUTsl yHKIHUA U = SIN(XYZ) .
oxoyoz

8. Haiitu nudpdepeHiman BToporo nopsiaka st GyHKIun Z = Xy,
. . d
9. ®ynkmus Y ot X 3aaaHa HesBHBIM ypaBHeHHEM Sin X-Iny+cosy-Inx =0. Haiitu d—y
X

10. HaiiTn ypaBHEHHS KacaTelbHO IIIOCKOCTH ¥ HOPMAITH K TIOBEPXHOCTH Z = X* +3y® B TouKe,
st Kotopor X=1, y=1.

11. K moBepxHOCTH X°+2Yy°+2°=1 mpoBeCTH KacaTelbHYIO ILUIOCKOCTb, IapalICIbHYIO
MJI0CKOCTH X—Y+22=0.

12. YoenuBmuch, 4T0 BBIpAXKEHUE (COS X+ 3% y) dx+ (X2 —-y? ) dy ectb mosHbIi guddepeHian
HEKOTOPOU (PyHKIMH, HAUTH 3Ty PYHKITHIO.

13. UccnenoBath GyHKIMO Z = 2(X+ Y) — X — y* Ha IKCTpEMyM.

14. Haiiti HanGoJIbIIee N HAMMEHbIIEe 3HAYCHNS (GYHKIMH Z = X° +2Xy —3y° + Y B 3aMKHYTOI
orpannuenHoii oomactu D, orpannuennoii muausamu: X =0, y =0, x+y=11.

15. Berunenuth  3Hadenus yacTHeIX npomssoaneix  f(Mg), f/ (M), f/(M;) ana dynxuun

f (X, y,z):27\3/x+ y*+2° BTOUKE I\/IO(3; 4, 2).

16. lokazars, 4TO GbyHKIUSA z=x"-y" YZIIOBJIETBOPSIET YPaBHEHHUIO
oz 01
X6_+ y—=(X+y+Inz)-z.
X

17. Beruncnute mpHOMIKEHHO C TOMOINIbIO ToNHOro auddepeHnuana QyHKIUA 3HAYCHUE

seipaxkenns: (1,08)%%°.

Bonpocel meopuu k 3auémy (5 cemectp)
1. 3agauu, TpUBOIAIINE K MOHITHIO IBOMHOTO MHTETpaa.
2. OnpezeneHue ABOMHOrO MHTErpaia, €ro CBOWCTBA U BHIYHUCIICHHE.
3. KpuBonuHeliHpIe UWHTETpaibl IO KOOpAMHATaM. 3ajadya, MPHUBOJAIIAs K TMOHSITHIO
KPUBOJIMHEWHOTO MHTErpaja.
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4. Yucnossle paapl. OcHOBHbIE NOHATUA. CXoAsIuecs U pacxojsaiuecs psiabl. ['apmMoHnyeckuit
PSL ¥ TEOMETPUYECKAs IIPOrPECCHSL.

5. [Ipocreiimme CBOWCTBA YHUCIOBBIX CXOASIIUXCS PsAAoB. HeoOXoauMoe ycIoBUE CXOTUMOCTH
psna.

6. HeoOxomumoe 10CTaTOYHOE YCIOBHE CXOJUMOCTH psiia C TOJOXHUTEIbHBIMH YJICHAMHU.
[Ipu3Haku cpaBHEHHSL.

7. [lpuznaku cxogumoctu paja: Janambepa, Ko, narerpansubsiii npusHak Komu.

8. 3Hakouepenyronecs U 3HAKOMEPEMEHHbIE pPsabl, npu3Hak JleiOHMIIa, CBOWCTBO OCTaTKa
3HaKOYEepEeYIoIerocs psaaa. AOCOTIOTHAS U YCIIOBHASI CXOJUMOCTb.

9. Crenennsie psnel. Pagnyc, uaTEpBan cxomumoctu. Teopema Aobens. CBOHCTBA CTEMEHHBIX
PAIOB.

Ilpumepneoie 3a0auu o1s 3auéma (5 cemectp)
1. PaccTaBuTh I'paHHIBI WHTETPUPOBAHKS B TBOWHOM HHTErpaje ” f (X, y)dxdy B nexapToBbIx
(D)
KoopJuHaTax 1o obnactu D,orpaHndeHHON TUHUAMMU:
X*+y?=4,x*+(y-1)°=1y=0,x=0 u pacrnonoxeHHoii BO BTOPOi YeTBEPTH.

2. Berauciuts _U y’ -COS%dXdy, D:x=0, y:\/ﬂ, y =2X.
(D)

3. Borumciuthb _U8ye4xydxdy, ecmn D:y=1In3, y=In4, x= %, X :%.
(D)
o _1 n+1 4,-, ©
4. Haittu cymMmMy psjia Z( )5” D= ! >
n=1

. = 3n+2
5. HaiiTi o06macTh CXOIMMOCTH psija Z ——— X, HCCJIeN0BAaTh MOBEACHUE Pslia Ha KOHIIAX

o01acTH cxo JUMOCTbD.

6. Pasznoxuts Gynkuuio B psa Makinopena pyuknuo f(X) =1In (X +1+ % ) ;

1
7. Paznoxuth GyHKIHIO B psia Teitiopa B OKpECTHOCTH TOUKH X =2 dynkmmio f(X) ==,
X

8. Paznoxkutk B psaa pyHkmuu Y =C0SX, Y =In (1+ X), y =arctg x.

9. Haiitu cymMy psijia U ykasaTh MHTepBaa cxoauMocT: 1—3x% +5x* —7x° +...
10. Pazjioxkuth B psaa GyHKIMU Y =SinX, y =e*.

7. Y4eOHO-MeToaAuYecKoe U MH(OpPMaAIHOHHOE 00ecriedeHue

OcHoBHas1 JuTEeparypa

1. bynaes B. /. Marematuueckuii aHann3. OyHKIWM HECKOJIbKUX TEPEMEHHBIX
[DnexTponHbIit pecypc] : yueb. / B. JI. bynaes, M. fl. Slkybcon. — DnekTpoH. gaH. — CaHKT-
[etepOypr : Jlanb, 2017. — 456 c. / Pexxum noctyna: https://e.lanbook.com/book/96244

2. NemunoBud b. [1. COopHHK 3amad M ympakKHEHUH MO MaTeMaTHUECKOMY aHaJIH3y:
YueOHoe mocoOue [DneKkTpoHHBIN pecypc] : yued. mocodue — InekTpoH. naH. — CaHKT-
[etepOypr : Jlanb, 2018. — 624 c. / Pexxum goctyna: https://e.lanbook.com/book/99229

3.3amaun U yOpaKHEHUS 1O MaTeMaTHUYecKoMy aHanu3zy u auddepeHImanibHbEIM
ypaBHEHUAM [DEeKTpOHHBIN pecypc] : yuebHoe nocobue / B. B. Binacos [u ap.]. — DnekTpoH.
TeKCTOBbIe naHHBIe. — MockBa, CaparoB: WuHTepHeT-YHuBepcuTeT WMHPOpPMAIIMOHHBIX
Texnonormii (MHTYUT), By3soBckoe oOpazoBanme, 2017. — 376cC. / Pexum pocryna:
http://www.iprbookshop.ru/67393.html
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4. ®uxrtenronsil I'.M. OcHOBBI MaTeMaTudeckoro ananusa [Tekcr] : [y4eO. ans maT. oTA-
Huil By30B : B 2 T.] / I'. M. @uxtenromnsu. — Cankt-IlerepOypr : Jlans, 2005, 2006 — T. 1. —
440 c

5. @uxrenronsi] I'. M. OcHOBBI MaTeMaTudeckoro aHanmsa [Tekct] : [yueO. mist Mar. oTa-
Huil By30B : B 2 T.] / I'. M. @®uxrenronbl. — Cankr-IlerepOypr : Jlans, 2005, 2006. — T. 2. —
463 c

Jlono/iHUTeIbHAA JIUTEpaTypa

1. bepman I'. H. CoopHUK 3a7a4 10 Kypcy MaTeMaTH4YECKOrO aHanu3a: Y4yeOHoe nocodue.
— CII6: Wzn-Bo "Jlanp", 2017. — 492c. / Pesxum JOCTyTA:
https://e.lanbook.com/reader/book/89934/#2

2.3amaun ¥ yIpaKHEHHS 110 MaTeMaTHYECKOMY aHaiau3y s BTy30B [Tekct] : [YueO.
nocooue] / [I. C. bapanenkos, b.Il. Jlemunouu, B. A. Ebumenko u np.]; Iloa. pen.
b. II. lemunoBuya. — Mocksa : Actpens : ACT, 2003. — 495 c.

CeteBble pecypchbl

OnektpoHHas OubmuoTeka [lomeynTeNnbCKOTO COBETa MEXaHWKO-MaTeMaTHYECKOTO
¢axynpreTa MOCKOBCKOTO TOCYIapCTBeHHOTO YHHBepcuTeta http://lib.mexmat.ru/books/34

8. MaTepuajibHO-TeXHUYECKOE oDecredeHne T CHUTITUHbI
1. Jlekumonnas ayauropus — 211 A.
2. locka, Men, TMHEeHKa.
3. MyneTumMeana-npoeKTop.
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