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1 leap TUCHUTIHHBI.

B pesynbrare OCBOCHHMS [aHHOW JUCHMUIUIMHBI Y

oOyyJaromerocss J0KHA OBITH

chopMUpOoBaHa KOMIIETEHIIMSI OCHOBHOM IMpodeccnoHanbHOil 00pa3oBaTeIbHON MPOrpamMMbl

OakanaBpuata OITK-1.

(I)opanyeMble KOMIICTEHIIMU, MHIUKATOPbI TOCTHKCHHUA KOMHeTeHHHﬁ, 3HAHUAA,

YMEHUSA, HABBIKHA

Tabmuua 1 — MaaukaTopsl JOCTHXKEHHUS] KOMIETEHIIUH, (hopMupyeMble TUCIUITMHOMN

Kon 1 Ha3zBanne

WHIuKaTOps JOCTHKEHUS

3Hanus, ymenusi, HaBeikd (3YB), popmupyemsbie

3HAHWS, TIOTyYEHHBIC B
obnactu
MaTeMaTHYECKHUX U
(1) ecTeCTBEHHBIX
HAYK, ¥ UCTIOJIb30BaTh
UX B
npoheCcCUOHATBHOMN
JESITETPHOCTH

OCHOBBIBasICh Ha (haKTax u
KOHIEMIHIX TEOPUH B
00/1aCTH MaTEMaTHYECKUX
U €CTECTBEHHBIX HaYK,
BBIJIENA TJIaBHBIE
CMBICJIOBBIE ACIIEKTHI B
JI0OKa3aTeIbCTBAX;

1.2 PemaeT npakTuieckue
3aJ]a4d Ha OCHOBE
(hyHIaMEHTAIbHBIX 3HAHHH
B 00JIACTH MaTEMAaTHYECKUX
1 €CTECTBEHHBIX HAYK

1.3 Pemaer
npoeccuoHabHBIC 3a/1a4YK
B HCCJIEIOBATEILCKOM 1
MPUKJIIATHOU
JIESTEIILHOCTH, UCIIOJIBb3YS
OCHOBBI COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUIl

KOMIIETCHIINU kommnereniuu no OIIOIT NUCHUIIIIMHON

OIIK-1. Crocoben 1.1 cTporo qoka3bIiBaeT 3HaTh:

MIPUMEHSTh MaTeMaTHIEeCKHE — OCHOBHBIC (DAKTBI, KOHIICTIIIUY ¥ TIPWHITAITHI
(dbyHIaMEHTaTbHBIC YTBEPXKICHUS, MaTeMaTUIEeCKOTO aHaJIM3a.

Ymern:

— T'PaMOTHO IOJIb30BATHCS SI3BIKOM
MaTEeMaTUYECKOTO aHAJIN3a;

— CTpPOTO IOKa3bIBaTh MATEMaTHYECKUE
YTBEPKACHUS B 00J1aCTH MAaTEMaTHIECKOTO
aHaJIN3a, BBIIESS [JIABHBIE CMBICIIOBBIE
aCIIEKTHI B JOKAa3aTEIbCTBAX;

— NPUMEHSTH 3HaHUS MaTEMATHYECKOIO
aHaJIN3a I PEeIICHMs] TPaKTUYECKUX 3a1ad.
Bnapern:

— CIOCOOHOCTBIO penIaTh Npo)eCCOHaIbHbIC
3a/1a4U B UCCJIEN0BATEIbCKON U PUKIIAIHOU
JIEATEIbHOCTH, UCIIOJIb3YsI OCHOBBI
MaTeMaTHYECKOTO aHAJIN3A.

MecTo IMCHHUIIIINHBI

JucuuninHa BKIOYEHA B MOAYJIb «MaremaTuyeckoe MOJEIMPOBAHHE B 3ajadax
npodeccuonanbHol aearensHocTr» OIIOI BO. [lucuumninza ocBauBaetcs Ha 1-2 kypcax B 1-4

cemecTpax.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabmuua 2 — O6beM U TPYyLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YUE€OHBIX 3aHATHHA

. O0BEM vacosB 1o
OO0mast TpyI0eMKOCTb | BUABI y4eOHOM pabOTHI IO TUCHUIUINHE,
(dhopmam o0ydeHHS
MIPOBOJIMMEBIE B Pa3HBIX (popmax
010]0)
1 O0mast TpyJ0eMKOCTh TUCIUIUINHBI 684
2 KonrakTHast pabota oOydaromuxcs ¢ mnpermojaaBateneM (10 BUJIaM y4eOHBIX 292
3aHATHH) (BCETO)
AynutopHas pabora (Bcero): 292
B TOM YHCIIE:
JIEKITUHA 100
MIPAKTUYECKUE 3aHATHS, CEMUHAPBI 192
BreaymutopHas pabota (Bcero):
3 CamocTtosTenbpHas padoTa 00ydaronuxcs (BCero) 284
4 TIpomerxyTouHast aTTecTalus 00y4aroIerocs 108
- ok3ameH (1 cemectp);




- 9K3aMeH (2 CCMCC?)
- 3a4eT ¢ OIeHKOH (3 cemecTp);
- DK3aMeH (4 ceMecTp).

3. Y4eOHO-TeMATHYECKHI IJIAH U COIeP:KaHNe TUCHUILINHBI.

3.1 YueOHO-TeMaTHYECKHI NIAH
Tabnuma 3 - YueOHo-TeMaTH4ecKui T1aH 09HOM GopMbI O0ydEeHHS

= Obmas TpynoeMKocTh
B Tpyno&MK|  3aHsATHH (4ac.)
= Paszensl ¥ TEMBl TUCLUILIMHEL OCTb 0DO POpMBI TEKYLLIET0 KOHTPOJIS 1
3 NIPOMEKYTOUHOM aTTecTalluu
=¢ 110 3aHATHIM (sceco [ Aypuropn. yCreBaeMOCTH
z uac.) 3aHITHS CPC
% JICKII. |OPAKT,
Cemectp 1
1. BBenenue B aHAIN3
1-2 1.1. Oynkuus 16 4 6 6 KonTponbnas pabora
Tect
3-4 1.2. Ilpenen uncnoBoit 12 4 4 4
Konrtponbhas pabora
MOCJIEeIOBATEILHOCTH T
5-7 | 1.3. Hpenen Gyrxuuu 22 6 | 10| 6 eet
8-9 1.4. HenpepblBHOCTD (YYHKITUH 16 4 6 6 KonTponbHas pabora
Tect
2. IuddepenuuanbHoe
ucUMcIeHue PyHKIUU OTHOM
nepeMeHHOI
10-12 | 2.1. [IpouzBoaHas 26 6 10 | 10
13-16 | 2.2. IIpuiioxxeHus: TPON3BOTHOM 32 8 12 | 12 KonrponbHas pabora
Tect
17-18 | 2.3. Iuddepenuuman pyHKpm 20 4 8 8
[TpomexxyToUYHAsT aTTEeCTaLUs 36 9K3aAMEH
HUTOI'O o 1 cemecTpy 180 36 56 | 52 36
Cemectp 2
1. UaTerpanbHoe HCYHCIEHHE
(pyHKIMM 0HOI NIePEeMEHHOH
1-4 | 1.1. HeonpeneneHHbIH HHTETpaT 28 8 10 | 10 KonrponbHas pabora
Tect
5-6 1.2. OnpeeneHHbIi HHTErPa 24 4 10 10 "
HAMBUAYyaJIbHOE 3a/1aHHe
7-8 | 1.3. [lpuioxxeHus ONpeeIeHHOTO 22 4 8 10 Tect
MHTErpaja
2. DYyHKIHH HECKOJIBKHX
nepeMeHHbIX
9-10 | 2.1. Ompenenenuie GyHKIUU BYX U 22 4 8 10
0oJiee mepeMeHHBIX KowTpombHas paGota
11-13| 2.2. IIpou3BoaHbBIE U 24 6 8 10
mudepeHnmansr GyHKITHA
HECKOJIbKHX MEePEMEHHBIX
14-16 | 2.3. DkcrpeMyM GYHKLIUH ABYX 24 4 8 12 Keiic-3aganue
MEePEMEHHBIX
17 | IlpoMexxyTouHas aTTeCTaIUs 36 OK3aMeH
HUTOI'O no 2 cemecTpy 180 30 52 | 62 36
Cemectp 3
1. Psaambl




= Oobmas TpynoeMKocTb
= Tpy#AoéMK|  3aHsATHH (4ac.)
= Pa3nesns! ¥ TEMBI TUCITANIINHEI OCThb 0ODdO POpMBI TEKYIIET0 KOHTPOJIsl U
5 (66‘@20 A IPOMCEIKYTOYHOU aTTCCTALIUN
= I10 3aHATHAM YAHUTOPH. YCIIeBaeMOCTH
2 uac.) 3aHATHUSL CPC
% JICKII. |IPAKT,
1-4 1.1. Yucnossle psbl 32 4 8 |20 Konrtponbnas pabora
5-8 1.2. CteneHHbIC PSIAbI 28 4 4 |20
9-11 | 1.3.Psags1 Oypoe 26 4 4 |18 Konrtponbnas pabora
2. MHTerpanbHoe ucyucieHue
(PYHKIMU MHOTHX NepeMeHHBIX
12-15 | 2.1. /IBoiiHbIe U TPOHHBIC HHTETPAJIBI 30 4 8 |18 KonTponbHas pabora
16-17 | 2.2. KpuBonuHeliHbIe HHTErPAIbI 28 2 8 |18 KoutponbHas pabora
IIpomexxyTouHas arTecTanus 3ayem ¢ oyeHKou
HUTOI'O no 3 cemecTpy 144 18 32 | 94
Cemectp 4
1-5 1. ®yHKIIMH KOMIJIEKCHOTO 34 4 12 | 18 KontponbHas padota
nepeMeHHOro
6-9 2. DyHKIHOHAJbHbIE PAJBI 34 4 12 | 18 Konrponpnas pabora
10-13 | 3. BolyeThl H UX IPUMEHEHHE 38 4 14 | 20 KonrtponpHas pabora
14-16 | 4. OcHOBBI ONIEPAHOHHOTO 38 4 14 | 20 Kontponbnas padora
HCYHUCIIEHHS
[TpomexxyTo4yHasI aTTEeCTaLUs 36 9K3aAMEH
HUTOTI'O no 4cemectpy 180 16 52 | 76 36
BCEI'O 684 100 | 192 | 284 108
4 Tlopsinok oleHMBAHUAA YycneBaeMOCTH M CHOPMHUPOBAHHOCTH

KOMIIETEHIMH 00yYarIuerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.

JIIst TIOJIOKUTENBHON OLEHKH IO pe3ysbTaTaM OCBOEHHS TUCHUILUIMHBI 00YyYaroeMyc
SHE0OXOJAMMO BBIIIOJHUTh BCE YCTaHOBJEHHBIE BHUIbI yuyeOHOH paboThl. OleHKa pe3ysiIbTaToB
pabotsl oOyyaromerocs B 0aymuiax (1o BuaaM) MpuBeaeHa B Tadsumiie 4.
Tabnuua 4 - bamibHO-pedTHHIOBast OLIEHKA PE3YJIbTaTOB yueOHOM paboThl 00yUarOIINXCS

no BuzaM (bPC)
1 cemect
VYuebHas padora |Cymma  |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUJIBI) O0amioB  |y4eOHOU pabOTHI (17 nenenp)
Texymas yueonast |60 Tecr 5 6anoB (OPOroBoe 3HAUCHHE) 5-10
paboTta B cemecTpe 10 6amioB (MakCHMaIBHOE 3HAYCHUE)
KoHTposnbHbIe paboThI 3a ogny KP ot 510:10 6annos
(3armTa KOHTPOJIBHOI 56asu10B (TIOpOTOBOE 3HAYECHUE) 20- 40
paboTser) 10 6anoB (MakCUManbHOE 3HAYCHNUE)
(4 pabotsr)
Keiic-3ananue 56amioB (moporoBoe 3HaYEHUE) 5-10
10 6amoB (MakCUManbHOE 3HAYCHNUE )
Hroro nmo Tekyuieii padore B ceMecTpe 30-60
[Ipomexxyrounas |40 Pemenue 3agaum 1. 5 6aJuToB (IMOPOrOBOC 3HAYCHUE) 5-10
aTTecTauus 10 6amIoB (MaKCHUMaIbHOE 3HAYCHUE)
(3Kx3aMeH) Pemenue 3agaum 2. 5 6aJutoB (ITOPOrOBOC 3HAYCHUE) 5-10
10 6asI0B (MaKCHMaJIbHOE 3HAYCHUE)
Bomnpoc ounera Nel 5 6as10B (OPOroBOE 3HAYCHHE) 5-10
10 6aas10B (MaKCHMaIbHOC 3HAYCHHUE)
Bompoc 6mrera No2 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
10 6ay10B (MaKCHMaIbHOC 3HAYCHHUE)
HToOro mo npoMe;KyTo4Hoii arrecTanuu (IK3aMeHy) 20-406.
CymMMapHasi OlleHKa 10 AUCHUIJIHHE: CymMa 0aJuTOB TEKYyIIEH U MPOMEXKYTOUHOM aTTeCTAINN 50 —100 6.
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2 ceMecT

VYuebnas pabora |Cymma  |Bupgsl u pe3ynbraTs OreHka B aTTecTalluu Bamnel
(BHITBI) 0amioB  |yueOHOU pabOTHI (17 nenenn)
Texymas yueonas |60 WuauBuayaisHOe 3a 13 ot 5 no 10 6annoB 5-10
pabora B cemecTpe 3aJaHue 5 6amoB (moporoBoe 3HaYeHUE)

10 6annoB (MakcHMaJIbHOE 3HAYEHHE)

KoHTponbHbIe paboThI

3a oy KP ot 10 g0 20 6agmos

(3armuTa KOHTPOJIBHOM 10 6amtoB (MOpOTOBOE 3HAYCHHE) 20- 40
paboTser) 20 6amioB (MaKCUMaJIbHOE 3HAYCHNUE)
(2 pabotsr)
Keiic-3amanue 5 6aytoB (moporoBoe 3HaYCHHE) 5-10
10 6amoB (MakCUMaNbHOE 3HAYCHNE)
Hroro no Tekyuieii padore B ceMecTpe 30-60
IIpomexxyrounas |40 Perenue 3amaun 1. 5 6aJuToB (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTalus 10 6amoB (MaKCHMaJIbHOE 3HAYCHUE)
(9Kx3aMeH) Pemenue 3anaun 2. 5 6ans10B (MOPOroBOE 3HAUCHUE) 5-10
10 6anJ10B (MaKCHMaIILHOE 3HAYCHUC)
Bompoc 6unera Nel 5 pasuoB (OporoBoe 3HaYCHHUE) 5-10
10 6anj0B (MakKCHMaIILHOE 3HAUCHUC)
Bompoc 6unera Ne2 5 6ayutoB (TTOPOTOBOE 3HAYUCHNE) 5-10
10 6ans0B (MaKCHMaIILHOE 3HAYCHUC)
HToro mo mpomMeKyTo4HOM aTTecTanuu (3K3aMeHYy) 20-4006.
CymMapHasi OLleHKa 110 IUCUUILIMHE: CymMma 0ayutoB TEKyIIeH W IPOMEKYTOYHOH aTTeCTaIluI 50 — 100 6.
3 cemecTp
VYuebHas padora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI (17 nenenp)
Tekymias yaebnas |80 KonTtpoapHbIe paboThI 3a omay KP ot 10 m0:20 6anmoB
paboTa B cemecTpe (3ammTa KOHTPOJIBHOM 10 6amroB (MOPOrOBOE 3HAYCHUE) 41- 80
paboThI) 20 6an0B (MaKCUMaIIbHOE 3HAYCHUE)
(4 pabortsi)
Hroro mo Tekyuieii padore B cemecTpe 41 -80
IIpomexxyrounas |20 Perrenue 3amaun 1. 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 2-5
aTTectanus (3a4et 5 pamnoB (MakcHMaabHOE 3HAYCHHE)
C OLIEHKO) Pemrenue 3amaum 2. 2 6ajiia (MOporoBOe 3HAYCHUE) 2-5
5 pamoB (MakcHMaabHOE 3HAYCHHE)
Bompoc 6unera Nel 3 6aJuta (MOpOroBOE 3HAUCHUE) 3-5
5 6amnoB (MakcMaabHOE 3HAYCHHUE)
Bompoc 6unera Ne2 3 6aJuta (MOpOroBOE 3HAUCHUE) 3-5
5 6an10B (MakcUManabHOE 3HAYCHUE)
HToro no npoMe:KyTo4yHoIi arrecranuu (3a4eTy ¢ OLUEHKOI) 10-20 6.
CyMMapHasi OlleHKa N0 JHCHHILIHHE: CyMMa 0aJsIoB TeKyIeH U TPOMEXYTOUHOH aTTeCTalllH 51-100 6.
4 cemectp
VYyebnas pabora |Cymma  |Buapl u pe3ynbTaThbl OreHka B aTTecTaluu Banst
(BUIBI) OamoB  |yueOHOMU paboThI (17 nenenp)

Tekymiast yaeOHas

60

KonTtpomsabie paboThI

3a oxny KP ot 7-810:15 6ammor

paboTta B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aJ10B (IOPOrOBOE 3HAUCHHUE) 30- 60
paboThI) 15 6ans10B (MakCHMabHOE 3HAUEHUE )
(4 pabotsr)
Hroro nmo Tekyuieii padore B ceMecTpe 30-60
IMpomexyrounas |40 Pemenue 3anaun 1. 5 dansoB (oporosoe 3HaueHHUE) 5-10
aTTecTanus 10 6a10B (MaKCHMaIbHOC 3HAYCHHE)
(’x3aMeH) Pemrenue 3amaum 2. 5 6ayutoB (TTOpOrOBOE 3HAYUCHNE) 5-10
10 6anJ10B (MaKCHMaIILHOE 3HAYCHUE)
Bompoc 6mera Nel 5 6a10B (IOPOrOBOE 3HAYCHHUE) 5-10

10 6aas10B (MaKCHMaIbHOC 3HAYCHNE)
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Bompoc 6umera No2 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
10 6any10B (MakcHMaJbHOE 3HAYCHHUE)

HToro mo mpoMe;kyTo4yHOIi aTTecTalnu (IK3aMeHY) 20-400.

CyMMapHasi OlleHKa 10 JHCHHILIHHE: CymMa 6au10B TEKyIIEH U IPOMEXYTOUHOHM aTTecTalliuu 50 —100 6.

B mpomexyTo4yHOM arTrecTanid OIleHKa BBICTABIIAETCS B BeaoMocTh B 100-OaymbHOM
1IKajie ¥ B OyKBEeHHOM 3KBUBasieHTe (Tabnuia 5)
Tabmuma 5 — CootHecenue 100-6aypHOM MIKaIBI 1 OYKBEHHOT'O SKBUBAJICHTA OILICHKU

YpoBHH OCBOEHUS Ox3amen 3auem
Cymma nabpannwix - -
6106 JVCIUTUTAHBI 1 Oyenka byxeennviil oxeueanenm byreennwiii
KOMIIETEHIIN I 9KEUBANEHM
86 - 100 [IponBuHyTHIN 5 OTJIUYHO
66 - 85 IoBbIIeHHBII 4 XOpouIo 3auTeHo
51 - 65 IToporoesrii 3 YJIOBIICTBOPUTEIHLHO
0-50 Iepeoiit 2 HEYIOBJICTBOPHTEIHHO He 3aureno

5  MarepuajJibHO-TeXHHMYECKOE, NMPOrpPpaMMHOe W Y4eOHO-

MeTOoANYECKOe o0ecrieueHre JUCIUILIMHBI.

5.1 YueOHast iureparypa

OcHoBHasi yueOHasi IuTepaTypa

1. ®uxtenromsbl, I'. M. OcHOBBI MaTEMaTHYECKOI0 aHaIU3a. B 2 T. [ D11eKTpOoHHBIH pecypc]

T.1: yaeOnuk / I''M. ®uxrteHronbil. — 9-¢ U31., CTEPEOTHII. - DIIEKTPOH.TEKCTOBBIC JIaH. —
Cankr-IlerepOypr : HN3narenscTBO «JIanpy, 2008. — Pexum JIOCTyIa:
https://e.lanbook.com/reader/book/65055/

2. ®uxrenronsll, I'. M. Kypc nuddepenimanbHoro 1 HHTErpaabHOro ucuucienus. B 2 1.
[Dnextponnsii pecype] :  T.2: yueOnuk / I'M. ®uxreHronsl. — 9-¢ W31, CTEPEOTHN. -
OnexkTpoH.TekcToBble fJaH. —  Cankt-IletepOypr : MsnatensctBo «Jlanb», 2008. — Pexum
noctytma: https://e.lanbook.com/reader/book/411

JononHuTeIbHAA y4eOHAas TUTEpaTypa

3. llepmnes B.I'. MatemaTnueckuii aHanu3 [ DNEeKTPOHHBIN pecypc]: YueOHoe mocobue /
B.I'. HlepmneB. . - DnexTpoH.TekcToBble faH. - M.: HULl MTH®PA-M, 2014. - 288 c. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=342089

4. Wlepmnues B.I'. Maremaruueckuii aHanu3 [DJIEKTPOHHBINA pecypc]: COOpHHK 3a1ay ¢
pewenusMu: YuebHoe mocobue / B.I'. IllepmmneB. - DnekrpoH.TekcToBble aaH - M.: HUIL
NH®PA-M, 2013. - 164 c. — Pexxum noctyma: http://znantum.com/bookread2.php?book=342088

5. Marematnueckuii aHanu3. TeopHst ¥ NpakTuka [DIeKTpOHHBIA pecype] @  YdeOGHoe
nocobue / unaues B.C., - 3-¢ u3a. - DnekrpoH.TekcToBbIe nad - M.:HUL[ MTH®PA-M, 2015. -
351 c. — Pexwum nocryna: http://znanium.com/bookread2.php?book=469727

6. Maremarnueckuii aHanu3: N-MepHOE MNPOCTPAHCTBO. DyHKIHMH. OKCTPEMYMBI
[DnexTponHbIii pecypc] : YueOnuk / bapbaymos B.E., [ToroBa H.B. - DnekTpoH.TeKCTOBBIE JaH
- M.:HUILL NHOPA-M, 2016. - 341 c. - Pexxum JIOCTyTaA:
http://znanium.com/bookread2.php?book=544101

7. MaremMaTuueckuii aHaJIu3 B BONPOCax M 3amavax [DIEeKTpOHHBIA pecypc| : ydeOHoe
nocobue / B.®. byry3os, H.U. Kpyrunkas, [.H. MenBenes u ap., 5-¢ uza. - DNeKTPOH.TEKCTOBBIE
nag - M.: OUSMATIINT, 2002. - 480 C. — Pexum JIoCTyma:
http://znanium.com/bookread2.php?book=544581

8. TyramGaeB, A. A.Maremaruueckuii aHanmu3 [DJIEKTPOHHBIN  pecypc]:
:IIpenensi[ DnexTponHsIil pecype] / A. A. TyranGaes. - 2-e U31I., CTEPEOT. - DIEKTPOH.TEKCTOBbIE
nag - M.: ®rmHTA, 2011. - 54 C. — Pexum JIOCTyma:
http://znanium.com/bookread2.php?book=409466

9. Tyran6aeB, A. A. MaremaTnuecKuii aHaJIu3 : UHTErPaJIbl [ DIEKTPOHHBIN pecypce] : yueo.
nocobue / A. A. TyranGaeB. — 2-¢ U3[., CTEPEOTHI. - DIIEKTPOH.TEKCTOBBIE JaH — M. :
OJIMHTA, 2011. — 76 ¢. — Pesxxum pocryna: http://znanium.com/bookread2.php?book=454655
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10. Honrononosa, A.®D. PykoBOJICTBO K PEUICHUIO 3a/1ad MO MAaTEeMaTUYECKOMY aHaJIu3y.
Y. 1 : B 2 4 [DnekTpoHHbIi pecypc]: yaueoHoe mocodue / A.D. [Jonrononosa, T.A. KonoasokHast.

- DnekTpoH.TekcToBble JaH - CtaBponosib: CepBuciikoisa, 2012. — 168 c.

http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajJbHO-TeXHUYECKOE
TUCUMILTHHBI.

H

NMporpaMMHoe

- Pexxum nocryma:

odecrmeyeHue

VY4eOHble 3aHATHA IO AUCLUIIIMHE NPoBOAATCS B yueOHbIx ayautopusx KI'TINM ®I'BOY

BO «KemI'V»:

404 YyeOHast ayTUTOpHs IS IPOBEICHUS:

- 3aHTUH JTEKIMOHHOTO THIIA;

- TPYIIOBBIX ¥ HHINUBHUYaIbHBIX KOHCYIbTALNI;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTallH.
Crnenuanu3upoBaHHas (yue0Hasi) MedesIb: JOCKa MeoBasi, kadeapa, CTOJBI, CTYJIbsI.
OO0opynoBaHme: nepeHocHoe - HOyTOYK, 3KpaH, MPOCKTOP.
Hcnonn3yemoe nporpammHuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3
year 1o cyonuueHsnonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. no 12.12.2021 1.),
LibreOffice (cBobomno pacnpoctpansemoe I10), Supexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).
HNurepHer ¢ odecnieyenuem gocryna 8 JUOC.

YueOHsIi KOpIIyC
Ned.

654079,
Kemeposckas
0071aCTh, T.

HoBoky3Henk, np-KT
Mertannypros, 1. 19

603 YueOHast ayquTopus IS IPOBEACHUS:

- 3aHSITUH JICKIIMOHHOTO THIIA;

- 3aHSITUH CEeMUHAPCKOTO (MPAKTHIECKOT0) TUIIA;

- TPYIIOBBIX ¥ WHAUBHYAIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI M TIPOMEKYTOYHOW aTTeCTalnH.
CnenuanusupoBannas (yueOHas) Mebesib: T0CKa MEIOBasi, CTOJIBI, CTYIIbS.
OO6opynoBanue 1Js Pe3eHTAIUM Y4eOHOT0 MATEPHAIA. nepeHOCHoe - HOYTOYK, dKpaH,
MIPOEKTOP.
Hcnonn3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3
year 1o cyonuueHsnonHomy jgorosopy Ne 1212/KMP or 12.12.2018 r. o 12.12.2021 r.),
LibreOffice (cBobomuo pacmpoctpansemoe [10), Mpich 2 (cBobomHO pacmpocTpaHseMoe
[10), FoxitReader (cBobomno pacmpoctparsemoe I10), Firefox 14 (cBoGomgHO
pacupoctpansiemoe [10), QGIS (cBobomHOo pacmpoctpansemoe I10), UML-nuarpammet
(OecrmaTHast Bepcus).
HurepHer ¢ odecnieyenuem gocryna 8 IUOC.

YueOHsIit KOPIIyC
Ned.

654079,
Kemeposckas
0071aCTh, T.

HoBoky3Heuk, mp-KT
Mertamnypros, 1. 19

604 YueOHast ayquTopus IS MIPOBEACHUS:

- 3aHSTUH JIEKIMOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOTO (MPAKTUYIECKOT0) TUIIA;

- TPYIIOBBIX ¥ HHAMBHYaIbHbIX KOHCYJIbTAIINI;

- TEKYILEr0 KOHTPOJISI M TIPOMEKYTOYHOW aTTeCTalnH.
CrnenuanusupoBanHas (yueOHas) Mebesib: TOCKa MEIOBAasi, CTOJIBI, CTYJIbSI.
Oo6opynoBanue AJs IPe3eHTAIMM Y4eOHOT0 MATEPHAIA. nepeHOCHoe - HOYTOYK, dKpaH,
IIPOEKTOP.
Hcnonn3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3
year 1o cyonuieHsnonHomy jgorosopy Ne 1212/KMP or 12.12.2018 1. o 12.12.2021 r.),
LibreOffice  (cBobomno  pacmpoctpansiemoe  [10),  FoxitReader  (cBoGomHO
pacmpocrpansiemoe [10), Firefox 14 (cBoboano pacnpocrpansiemoe I10), SIunexc.bpaysep
(oTeyecTBeHHOE cBOOOHO pactpocTpansemoe [10).
HNuTepHer ¢ o0ecnevyennem pocryna B JUOC.

YueOHblit KOPIIyC
Ned.

654079,
Kemeposckas
0071aCTh, I.

HoBoky3Henk, np-KT
Mertanmnypros, 1. 19

5.3 CoBpemenHble  mpodeccHOHAIbHBIE  0a3bl  JaHHBIX H
HH(POPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
Iepeyens CIIB/l u UCC no aucumniuinae
1. Obwepoccuiickuti  mamemamuueckuti nopman  (UHgopmayuonHas cucmema) -
http://www.mathnet.ru/
2. Mathcad-cnpasounux no gvicuiell Mamemamuxe -

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp




6 Unble cBeqeHust M (WJIH) MAaTePUAJIBI.
6.1.IlpumepHbIe TeMBbI NUCBMEHHBIX Y4eOHBIX padoT

6.1.1. KonTposabHasi padoTa no teme « DyHKIMN»

1. Haiitu oGsacTh onpeaeneHus GyHKINU:

a) y=ﬁ—lg(5—x)+i;
X—2

0) y= arcsinx%3 .
2. Haiiti o6nacth 3HaueHUN QYHKIIUH:
a)y :3cosg—4;

6) y=v4—x*+3

3. Haiitu QpyHKIIMIO OOpaTHYIO JaHHOW U MIOCTPOUTH 00a rpaduKa B OAHON CHCTEME KOOPIUHAT:
y=2-3X

4. IMoctpouTts rpaduku GyHKIUII:

a) y=—X"—X+2;

6) y=—x"—|x+2;

B) y:‘—x2 —|x|+2‘;

r)y= _Iogo,5|x|-

6.1.2. KonTposabHasi padora no teme «Ilpegen»

i lim _X=2 _ 4x®-5x lim S X~ C0SX
Haiitu npenensr: a) . 6) lim 222X

B ;
X—2 X2 —3x+2 X—>00 1_3)(3 ’ X—)% C0S 2X
3
- (x+1\”"
r) lim|—=
x>@\ X +3

6.1.3. KonTposabHasi padora no teme «HenpepbiBHOCTDH)

2
1 X2
Uccnenosats KIIMHY HA HEOPEPBHIBHOCTL: a) Y = o)y= {X
byn pep V=12, OV X X<2

32-x

+27
X2 +5

B) Y=

6.1.4. KoutposbHas padora no teme «/uddepeHnnanbHoe HCHUCTEHUE»

UccnenoBats Metonamu nuddepeHnaibHOr0 HCYUCIEHUs cleayoume (QyHKIUu M,
UCTIONB3YS Pe3yJIbTaThl HCCIEIOBAHUSA, TOCTPOUTh UX TPapUKH.
2
X°—2X+2 —x2
D y="""70 0 ) y=e TN
X_

6.1.5. KonTpoabHasi padota no teme «HeonpeaesieHHblil HHTErpag»



Haiitn unTerpansi:

. _ (arccosx)? X+2 .
1) j(2—4x)sm2xdx, 2) j— de, 3) j—x2+x+3dx,
- . -3 2 . X2+2X_3
4) j(x 4)(x Ix dx, 5) Isw1 XCc0s” xdx; 6) I I dx.

6.1.6. UnauBuaya bHOe 3a1aHue M0 TeMe «OnpeeleHHbId HHTErpamn
BBI‘-II/ICJII/ITLI

1. _[ dx. 2. je’&dx.
\/_ +1 P
HaI/ITI/I IJI01a b (PUTYPBI, OTPAHUYCHHON JTMHUSAMHU:
1
3. y=x"+1, y=Ex2, y=5.
Haiitu 06bem Tena, morydeHHOro MpHU BpallleHUH PUTyphl, OTPAaHUYECHHOMN THHUSMU:

4. x=y2, x=1, y =0. (OX, OY).

6.1.7. Tect mo pa3znesam: «BBenenune B aHaau3», «InddepeHnuaabHoe HCUHCTEHHE,
«HHTerpajbHoe HCUHCTEHHE)

a) TUIOBBIC 3a7aHus (BOIIPOCK) — oOpasell

BBeaenue B anaaun3s

1. Obracmoio onpedenenusi pynxyuu Y =In(9—X) + X +5 seuaemcs npomescymox:

1) [-59);2) (-59);3) [-59]; 4) (-5.9].

2. Bnuwume 6 ymeaepoicoenue nedocmarowjue cioea.
[lepemennas BennunHa ¢r(X) Ha3bIBaeTCS , €CIIH €€ Mpeaen
paseH 0.

3. Bnuwume 6 ymeepcoenue nedocmaiowee ciogo:
Ecnu uucnoBast mocnenoBaTeIbHOCTh MOHOTOHHA U OTPaHUYEHA, TO OHA

4. Bnuwume 6 ymeepocoerue Hedocmaroujue ciosa:

. 1
lim\i+ = | =e nasvisaemes L a
X—0 X
sin x
lim——=1 naseisaemcs
+-0 X

5.  Kaxoe u3 svipasicenutl He A6I5EmMcsi HeONPEOeLeHHOCIbIO?
1)[9} ; 2) [oo—oo]; 3) [oo-oo]; 4) [E:| .
0

2
IIme +2X 4% gen:
X—>—> 0 4X —2

1) 0; 2) oo; 3)%; 4)%

1
7. Qynxyus Y = Pxumeem ¢ mouxe X=0 :

1) ycrpanumslii pa3psiB; 2) paspsiB | pona; 3) paspsis |l pona; 4) He numeet paspbiBa.
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2
8. @yukyusa y = 1X— HenpepvleHa Ha ompesKe:

1) [-30]; 2) [-13]; 3) [0:2] 4) [%;4}

9. Bnuwume 6 ymseepicoeHue Hedocmaloujue clo6d:

Ecmu | |m f (X) = 0,0 npsmas x=a Ha3biBaeTcs
X—a

10. Bnuwume 8 ymeepoicoenue Hedocmaoujue closa:
. f(x .
Ecnu cymectByrot npegenst K = | |mL u b=]im(f(x)-kx), To rpapux

X—00 X—>0

¢bynknuu y=f(X) umeer

11. Kaxkou u3z epaghuxoe ¢hynxyuu ne umeem acumnmom?

Dy=2i2y= 1 gy=x -39 y-e
X' x—1' 7YX ’ e

JAudpepennnaibHoe HCHHCICHHE

1
12. 3uauenue npouseoonoii Gynkyuu y = @x 6 mouke X=1 pasro

De;2)-g 3);4)-1 .
a a

13. Vpasenenue nopmanu k epaguxy gpynkyuu Yy = x> 6 mouxe X=1 umeem 6uo:
1.3 1 3 1 3 13
1) y=—Xx+—;2) y=—X+—;3) y==X——;4) y=—=-Xx——.
)Yy=ox+oi2) y=—oxX4oi3) y=ox- i 4) y=—oX-o

2

14. Dyukyus y = 1 Vovi8aem Ha npoMedNCymKe:

1) (-3-2);2) (-10);3) (o; %) 1 4) (2:3).

2

15. @yuxyuay = umeem MAaxKCuMyM 8 mouke:

1) x=2; 2) x=0; 3) x=1; 4) x=-1.

16. Haubonvwee snauenue gynkyuu Y =€ Ha ompeske [0;1] PABHO:

1)%;2)1;3)-1;4)-%-
a a

17. Bnuwume 6 ymeaepacoenue Hedocmaroujee clogo:
Ecnu QyHKIMS B TOuke X, MMEeT KOHEUHYIO IPOM3BOIHYIO, TO OHA HA3bIBACTCS

B 3TOU TOUKE.

18. Vemanosume npasunbHyro nociedo8amenbHOCMb HAXOHCOEHUs RPOU3BOOHOU

@yHryuu.
e Haiith npupamicare GyHKIUU Ay ;
y Ay .
® HATH OTHOILICHHE — ;
AX

e J11aTh X mpuparieHue AX ;

. A
® HAWTH Ipenes OTHOUIEHUS A_y npu AX —0.
X

19. Bnuwume 6 ymeaepoicoenue Hedocmarowjee ciogo:
Touku, B KOTOPBIX Mpou3BOAHAs paBHA () MM HE CYIIECTBYET HAa3bIBAIOTCS

20. Bnuwume 6 ymsepoicOeHue Hedocmarouue cioéd:
['naBHas 4acTh npupanieHus GyHKINHU, THHEHHAS OTHOCUTEIHHO AX Ha3bIBaeTCs
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(GyHKIMH.

21. Bnuwume 6 ymeepoicOeHue Hedocmaruue cloéda:
Ecnu B Touke X, , IpUHAIeKALIEH 001acTH onpeaeneHus QyHKIH, BTOpast

OpOMU3BOAHAA MCHACT 3HAK, TO X, ABJISACTCA

I/IHTeraJILHOC HCYUCJICHUC

22. Bnuwume 6 ymeepoicOerue neoocmarowjue Ci08a:
COBOKYITHOCTH BCEX MEPBOOOPA3HBIX IS JAHHON ()YHKITMH HA3bIBACTCS

23. Bnuwume 6 ymeaepoicoenue Hedocmaroujue closa:
Dopmyna HHTETPUPOBAHMSI 110 YACTSIM UMEET BU]
24. Ycmanosume coomseemcmeus u enuuiume 0yK8y psaoom ¢ Yugpoii:

1. _[d—xx a) arctgx +C;
2. jl d))((z ; 6) In|x|+C;
+
dx
3. | ot B) tgx +C.

Omeemui: 1 o2 53 4

25. J.% pasen:
1 X

D1; 2)e; 3)-1; 4)%
a

26. Ycmanosume coomeemcmesusi u snuuiume 0ykey psaoom ¢ yugpou.

b
1. momank MIoCKon GUrypsi; a) ﬂj y2dx;
b
2. IIMHA TyTH KPHUBOIA; 0) I f(x)dx;

b
3. o0BbeM Terna BpalieHus; B) ,HLL (y'Ydx;
b
4. nomazab MOBEPXHOCTH r) 27[J. y-y1+ (y’)2 dx.

BpAIllCHUS;
27. Bnuwume 6 ymeepacoenue Heoocmarowee ciogo:
OmnpeneneHHbIN HHTETPAN ¢ 0ECKOHEUHBIMHU MpeAeiaMi HHTETPUPOBAHUS

Ha3bIBACTCA

6.1.8. KonTposabHasi padoTa 1o TeMe « JKCTpeMyM (PYHKIMHU ABYX NepeMeHHbIX»

Keiic-3aganue:

B nponecce npousBoAcTBa UCMOIB3YIOTCS JIBa BUA pecypcoB: kanutan K u tpyn L.
OyHKIMS BBITYCKAa UM 7 = gk %3103 Ha apeHay GOHIOB (KamuTaaa) U OIiaTy
Tpy/a BBIIEIEHO 60 V.20, <. iivioe.n g 2HIBI €OMHUIBI POHIOB paBHA 3 y.e., CTaBKa 3apabOTHOM
miatel 4 y.e. [lpu kakom 3HaueHuu K mocturaercst HanOOIbIINI 00beM BhITycKa?

6.1.9. KontpoJsbHasi padoTa no teMe « OyHKIIUM HECKOJIbKHUX MepeMeHHbIX
12



1. Haiitu nauGonbluee u HauMeHbliee 3Hadenus ¢pyuxkuuu Z = f(X,y) B 3amxmyToit
obmactu D , 3amaHHOM cucTeMoil HepaBEeHCTB.
Z=x+y?—9xy+27; 3>x>0, 3>y>0.
2. DKCIEpUMEHTAJIBHO MOJIyYEeHb! IITh 3HaueHUi nckomoi pynkuu y = f (x) npu nsatu

3HAYEHUSIX apTYMEHTA, KOTOPBIE 3aIUCaHbl B Tabimile. METOI0M HAMMEHBINNX KBAIPATOB HANTH
dyukumio y = f(X) BBUEEe Y =aX+D.

X 1 2 3 4 S
y 4,3 5,3 3,8 1,8 2,3

3. Haiitu pa3smepsl NpsAMOYTrOJBHOrO Mapajienenunena  oobemMa V, HMEIOIIEro
HAaWMEHBIIYIO MTOJIHYIO TTOBEPXHOCTb.

6.1.10. KonTpoJsbHasi padoTa mo teme «UucJaoBbIe, CTENEHHBIE PSIAbD)

1. UccnenoBarh CXOAMMOCTD PSIOB:

a5 ey $(I g g

ninvnd +1 4n+1

Z eh -1 ¢ isin(n3+4).

n=11_cos— n=1
n

~n3"

2. Haittm O6J‘IaCTL CXOAMMOCTH (DYHKITMOHATHHOTO PA/IA.

WT
- n

n:l X+n
n

;%x sin(x+7n)
i(—l)"(x—3)n

= (n+1)5"
6.1.11. KonTpoabHas padota no teme «Psaabt @ypbe»

1. Pasnoxuts ¢pyrxumo T (X) u ykasars npomexyTku, rae cymma psiza @ypbe pasna dpyuxuun T (X)
§ 4,x €0, 7} x, ==z, % =0,
¥ HaiTi cymmy psja B Toukax X . f(X) = _
{ 0,xe [—7[,0),X2 =7

2. Paznoxuts B uatepsane (0] T0) B psx @ypse a) no kocurycam, 6)no cuaycam pyrxma: f (X) = X;
f(X)=7—x;

3. Pasnoxuts B psig Oypbe a) 10 curycam, 6) mo kocunycam wisa T (X)), onpenenennoii na (0;27)
f(x)=x*, f(x)=x°

4. Haiitn uaterpan @ypre pyHKIMK TPOJIOIIKUB €€ HEUeTHBIM 00pa3oM Ha HHTEpBAIl (—OO;O) , €CIIU
() = {sin X, X € [0; 7]

O, x>

6.1.12. KonTposabHasi padoTa 1o teme «/IBoiiHble, TPOIHbIE HHTErPAJIbD)

1 V1-x2

1. I3MeHuTh NOpSA0K HHTETPUPOBAHUS I dx j f(x,y)dy
-1 0

2. BerauciauTh HHTErpaj _U (3x* —=2xy + y)dxdy , ecrn 0671aCTh UHTEIPHPOBAHKS A OrpaHUYCHA
A
auHusIMU X =0, X =y2, y = 2.
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3. BerunciauTh ABOMHOM MHTETPAII, UCIIONB3YsI TOJSIPHBIE KOOPAMHATHI

”cixdy Dot =2x+3* =0, 2 —dx+ry* =0, y:i, y:ﬁx

o , -'\,Illg

1 x xy
4. BEIUMCINTE TPOWHOM UHTETPal [ dx[dy | (x+y+z)dz
-1 0 O

5. BouucnuTh 00beM TeJIa, 3aJaHHOr0 HepaBeHcTBaMu  X+Y+z<a, 3X+Yy=>a, 3x+2y<2a
, y=0, z>0.

6.1.13. KonTpoabHasi padota no teme « KpuBosiuHeiiHble HHTErpaJibl»

1. Bebruucouts uHTErpai J.(x2 +y>+z°)ds WO OmHOMY BUTKY BHMHTOBOH IHMHHH
AB
x=cost; y=sint; z=t, 0<¢t<2m

2. BpluMCINUTH KPUBOJIMHEMHBIN HWHTErpal Ixz ydx+x’dy. L — KOHTYp, OTpaHMYCHHBI
L

2 2
napabonamu y- =x; x~ = y.HanpaBneHnue 00xoJa KOHTypa MOJIOKUTEIHHOE.

3. BbluMCINTh KPUBOJIMHEHHBIA HWHTErpal BTOPOTO THUIIA fdeJr Xdy rme L — uerseprs
b
L

) 7
okpyxnoctn X=Rcost, y=Rsint or t{y=0 u t2 =5

6.1.14. KourpoJbHasi padoTa no TeMe «KAHAINTHYECKHE PYHKIHUH KOMILIEKCHOW MepeMeHHOi

=

I[OKaSaTI: AHAJIUTUYHOCTDb (bYHKLII/If/i 1 BBIYUCIIUTH UX TPOU3BOJHYIO!:
1.sinz,2. ctgz,3. Inz.

2°+3 ()= z-1
(22 +2z+2)z-17 * 2(z° +1)

3. IlpoBeputb, 4T0 PYHKIUS ) = 1 In (XZ + y2) ABJIAETCS TAPMOHHUYECKOM.
2

2.  Haiiti ocoOple TOUKH (HyHKITHIA: f,(z) =

4.  Haiitn aHanutiueckyio ¢ynkmmio f(Z)=U+ IV 1o 3amaHHOlN neliCTBUTENBHON YacTH

u(x, y) = x> —3xy? + 2y

6.1.15. KonrpouabHnas padora no teme «Psanx Jlopana»

1. Paznoxuts B psin Jlopana:

1 . 1
f(z)=——-0 1; =~ |z>1
1

2. Haifti ocoOble Touku GyHKIIUUA U ONIPEICTUTh UX XapakTep — —
1-sin x

6.1.16. KonrpoJsbHasi padora no reme ««Bbryerbn)

1. BBI‘II/ICJ'II/ITB BBIUCTEHI BO BCCX KOHCYUHBIX OCO6BIX TOYKax (I)YHKI_II/II/II
1oz
f(z)=—2
T

-~z

4
2. BBI‘-II/ICJII/ITB BBIUCTHI BO BCCX I/I3OHI/Ip0BaHHBIX OCO6I>IX TO‘-IKaX, BKJIFOUYas 6€CKOHC‘-IHO
YAQJIICHHYIO TOYKY, JIJIs1 (D yHKIIHH:
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1
2+72
z

f(z)=e

3. Beruucnuth HWHTCrpajibl C TOMOIIBIO BBIUCTOB!:

f sin Z dz

3
z=1[z _MJ
4

|z|=3

dz

2% +4z

6.1.17. KonrpoJubHasi padora no reme «OnepaumoHHOe HCHUCTIEHUE)

1. IIpoBepuTh, Kakue U3 yKa3aHHBIX (PYHKIHMHA ABISIOTCS (QYHKIMSIMU-OPUTHHATIAMU:

f(t) =b'n(t),
f () =€" (t),

b>0, b=1.

2. Haiitu n3o0paxenue (yHKIMA, UCTIONB3Yysl CBOMCTBAa JTMHEWHOCTH, TOJOOMS, CMEIICHUS U

3aria3JibIBaHHA:

a) f(t)=1+t, 6) f(t)=sinwt, B) f(t)=sin"t,

r) f(t)=e"t?

1) f(t) =sin(t—b(t D),

3. Haiiti n3o6paxenue GpyHKIMH, 337aHHON IrpadUIeCcKu:

6.2. IIlpumepHble BONPOCHI M 3aJaHus / 3aa4M JJIs1 NPOMEKYTOUHOI

arTrecranmun

Tab6auna 6 - IlpuMepHble TeopeTHYecKHe BONPOCHI M NMPAKTHYECKHe 3a/IaHMA K

IK3aMeHy
Cemecmp 1

Pa3IL6J'IBI 1 TCMbI

[IpumepHsbie
TEOPETUUECKUE BOIPOCHI

HpI/IMepHBIe MNPAKTHUYCCKHUC 3a1aHU

1. BeeneHnue B anaJu3

1.1. Oynkuus

1. Onpenenenue
(hyHKIIHH, CITIOCOOBI
3aJaHus, CBOMCTBa
(hyHKIIHIHA.

2. OcHoBHBIE
3JIEMEHTapHbIe (HYHKLINH,
WX CBOWCTBA U TpaduKH.

1. HaiiTu o6sacTh onpeaesieHus: GyHKIIUU:
f(x)=v4—x> PR
lg(1—x)
2 —
f=—YX -t
arcsin(x—1)

2. Haiitu obnacTh 3HaUCHUH QYHKIUI:

1
y=7

y=+/2x+1

3. Tloctpouth rpaduku GpyHKIHNA:

1
y=7
y=+2x+1
y=v9-x?

1.2. IIpenen yucioBoi
MOCJIEI0OBATEIBHOCTH

3. Ywucnosas
[IOCIIENOBATEIBLHOCTD U €€
npeer.

4. TlycTh MOCIEIOBATEIBLHOCTD {Xn} CXOIUTC.
SIBIIsieTCs M CXOASIIEHCS TTOCIEI0BATEIbHOCTD
{Xn+1— Xn}?
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4. TlpuzHak
CYIIIECTBOBAHUS TIpe/ieiia
MOCJIEIOBATEIILHOCTH.

5. BpramcnuTs mpenen:

1 1 1
im—+—++—
x>0 1.2 2.3 n-(n+1)

1.3. Ilpenen ¢pyHkunu

5. Ilpenen ¢pyHkuum.
OCHOBHBIE TEOPEMBI O
npejenax.

6. becxoHeuHO MaJbIe U
OCCKOHEYHO OOJIBIITHNE
BEJIMYHMHBI, UX CBOHCTBA.
7. TlepBrlit u BTOpOIt
3aMeyaresbHbIC TIPEIICITbI.
8. HeompeneneHnnsie
BBIPa)KCHHUSI.

6. Haiitu npenensr:
2
. X" —x-6
lim—
X—3 X—3
P e2x-1
lim ————
X2 5" — X" +4x+3
. tg5x
=0 s 7x

3x?
lim (1+ izj
X—>00' X
lim V1+x-+1-x

x—0 X

1.4. HenipepbIBHOCTD
GbyHKIIIH

9. HenpepbiBHOCTH
(hyHKIIMH B TOUKE U Ha
MHOJKECTBE.

10. Touku pa3peiBa
(hyHKIHN.

11. Omepanmu Hax
HENPEPHIBHBIMA
GYHKIMAMHL.

12. CpoiicTBa hyHKUNIA,
HETPEPBIBHBIX HA
OTpe3Ke.

7. HccnenoBaTh GyHKIMH Ha HENPEPHIBHOCTS!

x+4, x<-1
f(x)={x"+2, —-1<x<1
2x, x2>1

8. Hoomnpenemuts crneayromire GyHKITUN 10
HEIPEPBIBHOM B 33JJaHHOU TOYKE:

£(0) = X* +x-12
VX=2—+4-X

9. HccnenoBaTh Ha HETIPEPHIBHOCTH (DYHKIIHIO U

onpez[eJme THUII TOUCK pa3pLIBa, €CJIM OHHU €CTh
V2-x ., 1

y=———+27,y= ——
X“+5 X°—=3X+2

mpu X#3. (f(3)=7)

2. InddepennnanpHoe ucunciaeHue PyHKIUN OHOI MepeMeHHOH

2.1. IlpousBogHas

13. Onpenenennve
IIPOU3BOJIHOM B TOUKE.
I'eomeTpudeckuii cMbICi
MIPOU3BOIHOM.

14. HenpepsiBHOCTB
mddepentmpyemoit
(GyHKIHUH.

15. IIpousBoaHast CyMMBL,
MIPOU3BEICHHUSI, YACTHOTO
IBYX (pyHKITHH.

16. IlpousBomHas
CJIOKHOH (DyHKIINH,
HEesIBHOHM (hyHKIIUH,
CTETNCHHO-TIOKA3aTeIbHOM
(GyHKIHUH.

2
10. B kaxoii Touke mapabobt y=x"-2x+5
HY>KHO TIPOBECTH KacaTebHYI0, YTO0BI OHa ObliIa
NEePIEHIUKYISIpHA OHCCEKTPUCE IEPBOTO
KOOPAMHATHOT'O yTJIa.

10. Haiitu nponsBoaHbIe GYHKIIUH:

y=3x2 - x;
X
=tg°=;
y=19 5
y =2""%.{sinx
y = (sin x)*

x®-cosy+y®-cosx=0

2.2. [punoxxeHus
MIPOM3BOAHOMN

17. Teopema depma u
Teopema Poss.

18. Teopema Jlarpanxa.
19. Ilpasuo Jlonurans.
20. IIpuznaku
BO3pacTaHusi U yObIBaHUS

11. Tlpumennma mu Teopema Poimnst k GyHKIMH

y=1-3+/ X° Ha orpeske [-1;1].
12. Haiitu npezens 1o npasuity Jlonuras:
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(hyHKINH.

21. DxcTpeMyM QYHKIHH.
Heobxonnmoe ycioue,
JOCTaTOYHBIE YCIOBHS
IKCTpeMyMa (GYHKIHH.
22. BBIMyKJIOCTh U
BOTHYTOCTh Tpaduka
¢ynkuun. Toukn
neperuoa.

23. AcumnroTsl rpaduka
¢dyaxmun. O0rmras cxema
uccnenoBaHus GyHKINH.

2

. x"—1+Inx
Im ——;
x—1 ex_e

x

2
. xe
lim !
x>0 X +e

11. MHccaemoBars HAa MOHOTOHHOCTH M HAHTH TOYK|
IKcTpeMyMa (pyHKITUY:

y= X
1-x%"
x> —2X+2
x-1
12. HWccnenosaTh Ha BRITYKIOCTh, BOTHYTOCTh U
HaWTH TOYKH Meperuda (yHKIIH:

x-1
13. HccnenoBate MeTogamu quddepeHHaIsHOTO
WCUHUCIICHUS CIEAYIOMINE QYHKINH U, UCTIONb3YS

pe3ybTaThl KCCIeJOBaHUs, TOCTPOUTh UX TPadUKH
1

X L
y = el-x

y=1—x2'

2.3. Inddepenmuan
GyHKIIH

24. nddepennman
(GyHKIUH.
25. TIpumeHeHue

13. BeryrcnuTh pUOIMKEHHO TIPH TTIOMOIIU

mapepennmana /25,01

14. Haiitu quddepeniman GyHKIAN:

3HaHUS, TIOJyYEHHEIE B
obnactu
MaTeMaTHYECKHUX U
(M) eCcTeCTBEHHBIX
HayK, ¥ UCIOIb30BaTh
UX B
npodeccuoHaIbHON
JESITEIBHOCTH

muddepeHIrana K
MPUOIKEHHBIM
BBIYHCIICHUSAM. y= Ux?-x3;
X
5
y=19’ -
5
KoMmnerennun
OIIK-1. Crocoben Keiic-3ananue
IPUMCHATD Lena p (y.e.) Ha IPOIYKUMIO JIMHEHHO MAJAET C YBEJIMUeHHEM o0beMa X (ex.)
bynnamenTanbHbe peIbABIEHUs TOTOBOM NpoayKuuy Ha peinke kak P(X) =11-0,2X , a

sarpatsl C (y.e.) 3aBUCAT OT 06bema npoussozctsa kak C(X) =—0,1x% +3x

3amanue:

1. Haiita pyHKIIMIO IPUOBLITH.
2. Haiitn HanGonbiiee 3Ha4eHne TpruObUTH B (y.€.).

Cemecmp 2

Pa3[LeJ’IBI 1 TCMbI

IIpumepHbIe
TEOPETUIECKHE BOIPOCHI

HpI/IMCpHLIe MPAKTHUYCCKHUC 3aJaHU

1. UuTerpanbHoe ucum

cjieHue (PYHKIMU OTHOM NepeMeHHOi

1.1. HeonpeneneHHbIiH

1. TlepBoobpa3nas

1. Haiitu unterpasi:

HHTETpal GyHKIIMH U x3 +2x—3 \/;
HEONPEIeICHHBIH J. —————dx
unTerpan. CoicTBa ?i/?
HEOTIPEICIICHHOTO
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UHTETpasa.
HemnocpencrsenHoe
MHTETPUPOBAHHE.

2. Merox 3aMeHbI
[IEPEMEHHOM,
WHTErPUPOBAHKE TI0
JacTsIM.

3. HnarerpupoBaHue
panroOHAIBHBIX APOOEH.
4. HHTerpupoBaHHE
TPUTOHOMETPUIECKHX
bYHKIMIA.
NurerpupoBanue
MPPAIIMOHAIBHBIX
bYHKIMIA.

J- 1-cosx
(x —sin x)?

I(3x+4)e3de
J‘ X+ 2

z—dx
X+ X+3

.[ 2x? —3x -1
(x=4)(x—3)x
J‘cos5 xdx

j‘sin3 X C0S® xdx
I X+1

VX® +4x+5

1.2. OnpeneneHHbIN
HHTErpat

5. OmnpenencHHBIH
WHTETpaJ, ero
TFE€OMETPUYECKHUI CMBICIL.
CBoiicTBa OMPEICIICHHOTO
WHTETrpaja.

6. ®opmyna HetotoHa-
JleiiOnuia. Teopema o
CpeIHEM.

7. 3amMeHa mepeMeHHOH u
WHTErPHUPOBAHKE TI0
YacTsM B OIPE/ICIIEHHOM
WHTETpaJe.

8. HecobcTBeHHbBIC
WHTETpabl.

2. BbIUHCTUTE:

J'\/_ 1 - j‘xz- 1-x3dx:
X+ 4
IT\/ex—ldx; Tx~ezxdx

0 —0

*ln x ©dx
!?dx, ~([31—x

1.3. [Ipunoxxenus
OIIPEIETIEHHOT O
WHTETrpaia

9. IDlmomane MIOCKOKH
¢burype.

10. [dnunHa xyru KpUBOH.
11. O6beMm Tena
BpaieHus. [Tnomane
MMOBEPXHOCTHU BPAIICHUS.

3. Haiitu mwiomans ¢urypsl,
JTUHUSIMHU:

OTpaHUYEHHOU

y=x>+1, y=%x2, y=5.

4. Haiity JyiHYy DyrH KPUBOIL:

y= 2\/;, ot x=0 g0 x=1;

5. Hailtu 00beM Tena, IOAYYEHHOrO IIPU
BpalieHUU (QUTYphI, OTPaHUUEHHON JIMHUSIMU:
x=y? x=1, y=0.(0X, OY).

6.

Haiitn mIoniaab MOBEPXHOCTU BPALICHUA!

9y* =x(B3-x)*,npu X € [0;3]

2. OYHKIHN HECKOJIBKHU

X MIePEMEHHBIX

2.1. Onpenenenne

dhyHKIMA IBYX U
0oJiee mepeMeHHBIX

12. Onpenenenue
GbyHKIMH ABYX U Oosee
MEPEMEHHBIX.
I'eomerpuueckoe
n3o0pakeHue QyHKIIH
JBYX MIEPEMEHHBIX.

13. Mpenen u
HETIPEPBIBHOCTD (DYHKIIUH
JBYX MIEPEMCHHBIX.

7. Haiitu obnacth onpenenenus QyHKIMN

zZ=x>+y?—9xy + 27,
Z=X2+2y* +1;
z=In(x-y)

_ /4_X2_y2

8. HccnenoBath (GyHKIIMH Ha HEMTPEPHIBHOCTh:
Z=Xx2+y?2-9xy + 27;

_ /4_X2_y2

1
X—=y

=
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2.2. [IpousBoaHbIC U
nuddepeHuanst
(hyHKIMHA HECKOIBKHX
MEPEMEHHBIX

14. YactHeie
MPOU3BOJIHBIC, X
T€OMETPUYECKUNA CMBICI.
15. IuddepenmpyemMocTsb
1 monHbIi quddepennman
¢yskimu. [Ipumenenue
nostHOTO M depeHimana
K MPHOJTMKCHHBIM
BBIYMCIICHUSIM.

16. IIpousBoaHas 1o
HamnpaBJIeHUIO. ['pagueHT.
17. TpousBoanas
CIIOXHOH (PyHKITHH.
YacTHble IPOU3BOJIHBIE
BTOPOTO MOPSI/IKA.

18. KacarenpHas
TUIOCKOCTh M HOpMAJTb K
MTOBEPXHOCTH

9. Haiitu yacTHBIC TPOM3BOAHBIC IEPBOTO U
BTOPOTO MOPSIAKOB

Z=x2+y?2-Oxy + 27;
z=x2+2y*+1;

10. Haiitu npousBoaHbIE CleAyOMUX GYHKIUHI B
TOYKe M B HarpaBJIeHHH BekTopa 71 .

U(X, yl Z) = X2 + y27 22 ’ M(]-! 71! 2) ’ n (l! 2a 72)

11. Beraucuts npubmmkenno 1,024 %

, ACXOJs
u3 3HaueHuit Gpynxiuu Z = X’ mpu x=1, y=4.

12. Haiitu dz, ecmu z = In(x? + y?).

2.3. DkcTpemyMm

19. Dkcrpemy™m byHKIHA

15. Haiitu s5KCTpeMyMBI CIIEAYIONUX ()yHKITHH:

3HAHUSI, TIOJTYYCHHbIC B
obractu
MaTEeMaTHYECKUX U
(1n) ecTeCTBEHHBIX
HAYK, ¥ UCTONb30BaTh
HX B
npodeccuoHaIbHON
JIESTEILHOCTH

(byHKIHU IBYX JBYX TIEPEMEHHBIX.
[EPEMEHHBIX 20. VCIOBHBIN KCTPEMYM. Z=y?—x2+Xy—-2x-6y
21. HaubGonsiuee u 7= y\/;_yz_x_,_ 6y
HavMEHbIIee 3HAYCHHS .
. 16. UccnenoBars PyHKIMK HA YCIOBHBIN
y y
(YHKIIMY B 3aMKHYTOH
IKCTPEMYM:
obmacTH.
1 1
Z=—+—,; npuxty=2;
Xy
Z=X-Y; upux>+y*=1;
17. Haiitu BBICOTY U paJiyC OCHOBaHHSA
UIUH]IPa HanOOJIbIIero 00beMa, eClIv €To
TMIOJTHAs TOBEPXHOCTH paBHa 677 .
18. Haiitu HanGonbliee U HaMMEHbIIIEe
snauenus pyukun Z = (X, y) B
3aMKHYTOM oOnacti D, 3amaHHON crcTeMOit
HEPaBEHCTB!
Z=x2+y?-9xy+27; 3>x>0, 3>y=>0
Kommnerenuun
OIIK-1. CnocoGen Keiic-3ananue
[IPUMEHSATH Lena p (y.e.) Ha IPOIYKITUIO JTMHEHHO MagacT ¢ YBEIUICHHEM o0beMa X (e1.)
bynnamentanbHee TIpeIbABJIEHNS FOTOBOM MpoxyKimK Ha peinke kak P(X) =11-0,2X , a

sarpatsl C (y.e.) 3aBHCAT 0T 00beMa mpoussozcTsa kak C(X) = —0,1x* +3x

3aganue:

1. Hafiti pyHKIMIO TPHOBLITH.
2. Haifti HanOopiiee 3HaUeHNE MPUOBLTH B (y.€.).

Cemecmp 3

Pa3nessl u TeMbl

[TpumepHbie
TEOPETUIECKHE BOIIPOCHI

[IpumepHBIE paKTUYECKHUE 3aJaHUS

1. Paael

1.1. Yucnoseie psiabl

1. Ywucnooi ps.

1. Jlnapana dq +dp +..., onpenenuts ero
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CXomuMOoCTh psfa.
lapMonuueckuit psia.
CBoWCTBa CXOIATIIIXCS
PAIOB.

2. HeoOxomumsbrit
MPHU3HAK CXOAUMOCTH
YUCIIOBOTO PsfIa.

3. JlocraTtouHsie
MPU3HAKH CXOJAMMOCTHU
TTOJIOKUTETTLHBIX PSIOB:
MIpU3HAK CPaBHEHMUS,
npu3Hak [lanambepa.

4. JloctaTo4HbIE
MIPU3HAKHA CXOIUMOCTH
MIOJIOKUTEIBHBIX PSIJIOB:
PagvKaIbHBINA U
WHTETPaIbHBIN MTPU3HAKH
Kormu.

5. 3nHakoyepenyrommecs

psnmel. [Ipusnak JleiOHuIa.

6. 3HaKomepeMeHHBIC
psabl. AOCONIOTHAS U
YCIIOBHASI CXOJAUMOCTb.

2.

O0mmuii uneH &, U 3amucarh psjl B BUIC
0.0]
2. an

1 1.2

1 L1283 1.2.3.4
3 32.2 33.3 3%.4
HccnenoBaTh CXOUMOCTh pAJia:
© 1

nzzl w/nz(n2 +4)

> (0 +4n).e” ™I

n=1
2

> 1( n "
nzzly‘(n+1)]
© o=/n
2-
2

n=

3. MHccnenoBathk yCIoBHYIO U aOCOIOTHYIO

CXO,Z[I/IMOCTL 3HAKONIEPEMEHHOTI'O psaa.

G
Z Vn+3

Z (_1) n-1

n=1

1.2. CteneHHbIE PsIIBI

7. CreneHHbIC PSIBL
Paanyc cxogumoctu
CTETICHHOTO PAfa.

8. Pasznoxenune QpyHKIUH
B psabl Maknopena u
Teiinopa.

9. Ilpumenenue
CTETICHHBIX PSIJIOB K
MPHOIKEHHBIM
BBIYMCIICHUSIM.

4, Haiitu

00J1aCcTh
(YHKIIMOHAIBHOTO PSJIa.

& (-
Z1“(x+ n)’]/5

0 n

Zg—xznsin(xwzn)

n=1
(x— 3)

Z n+1 5"

n=1
Haiitu cymmy psiza Z(_]_)ml (]_ + E\J X"t
n=1 n

Paznoxuts B paa MakiopeHa QpyHKINIO
f (X) =cos 5x. Ykasarb oGnactb

CXOAUMOCTH IMOJYYCHHOI'O psija.

CXOIUMOCTH

. Beramncnuts naTerpan ¢ rounoctsio 10 0,001.

01 5
Ie‘sx dx

Beruncnnts 3Hauenne Gynkuun f(X) B

3aganHoit Touke Xo (f(Xo)) ¢ TO4HOCTBIO 1O
0,001.

%/7

1.3.Psinp1 @ypre

10. TpuroHomeTpuUeCKUit

Paznoxutes  QyHKIHIO f (X) U yKasaTh
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pan Oypebe.

11. PasnoxxeHwue B psin
Dypoe 27
NEPUOANIECKUX (YHKIIUH.
Teopema Jlupuxie.

12. PasznoxxeHwue B psin
®Dyphe YeTHBIX (PYHKIINH.
13. PazmoxeHue B psi
®Dypbe HEUETHBIX
(yHKIHH.

14. PasnoxeHue B psf
Oypbe QyHKIMN
MPOU3BOJILHOTO MIEPUOIA.

MPOMEXYTKH, Te cymMma psima Oypbe paBHA
(yHKIUH f(X) U HaliTH CyMMy psjaa B

TOuKax Xy .
00 = 4,x e[0; 7] %,
0,x €[~ 7;0), x

6. Pa3moxuth B HHTEpBaAJIC (0; TE) B psin Dypbe

7, % =0,

a) MO0 KOCHHYycaM, 0)Io cuHycaM (QyHKIIUU:
f(xX)=x; f(X)=7m—Xx;
7. Pazmoxurts B pan @ypee a) mo cuHycam, 0) 1o

KOCHHYCaM JUIs f (X), omnpeneIcHHOW Ha

0;2n) f(x)=x>, f(x)=x°
8. Haiitu HUHTErpan Dypbe byHKIIIH
NpONOJDKUB €€ HEYeTHBIM 00pa3oM Ha
UHTEpBal (—OO ;O) , eciu
sinx,x e[0; x
0O, x>rm

2. I/IHTeraﬂbﬂoe HCYUCJICHUE q)yHKIII/IH MHOI'MX MEPEMEHHBIX

2.1. JIBoliHbBIE U
TPOUHBIC UHTETPaIbI

15. JIBoitHO# mHTETpAT:
ONpeaeNeHre, CBOMCTRA,
TFE€OMETPUYECKHUIA CMBICIL.
16. Ilepexon x
MIOBTOPHOMY B JBOMHOM
WHTEerpaje.

17. 3amena nepeMeHHbBIX B
JBOWHOM HMHTErpae.
JBOWMHOM MHTErpaJl B
TIOJISIPHBIX KOOPIWHATAX.
18. Ilpunoxenus
JIBOWHOT'O MHTErpaa.

19. TpoiiHoii MHTETpAT:
orpeesieHre, CBONCTBA.
20. Beruucrenue TpoHBIX
WHTETPajoB.

9. BbIUHCIHTH MHTErPAI H (x—y)dxdy, ecnu
A

o0nacTh A orpaHr4eHa JTUHUSIMU:
y=0,y=x3x=2.

10. ITocTtpouth 00NIACTh WHTETPUPOBAHUSI H
U3MEHUTH MOPAJOK UHTETPUPOBAHUSL

1 ¥
[ax [ £(x ay

1 3y 7 4
Jav [ £(x pydn+ [ay [ £z p)an

11.C
BBIYMCIIUTH TUIONIAb IUIOCKOW (QHTYpBI o

IOMOIIBIO JIBOMHOTO WHTErpana,

OTpaHUYECHHOU JINHUSIMU y2 =2X+4,

1
y2 =—=—X+4
2
12. IlepefiTi K TOJNAPHBIM KOOpAWHATAM U
BBIYUCIIUTH JIBOMHOM HAHTErpaj

I cos(x2 + yz)jxdy, e
D

= {(x, y)ix2 4y az}

2x

1 x
13. BIYMCIIUTE HHTErPAI J. J. J-X *yzdzdydx
000
14. BeIuucinuTh o0beM,
noBepxHOCTAME: X2+ y? =1
X +Yy + z =3 u mnockoctio XOY.

OTpaHUYEHHBIN

2.2. KpuBonuHEHbBIE
WHTETPaJIBI

21. Boruncnenue
KpUBOJMHEWHOTO
MHTErpaja epBoro poja.
22. Broruncnenne

2, 2, 2
15. BbIuKCIUTh HMHTETpal J.(x +y  +z7)ds
AB
BUHTOBOH  JIMHUHU

z=t;, 0<¢t<L2m

0 OAHOMY BHUTKY
X =cost; y=sint;
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KPUBOJIMHEUHOTO
HHTErpajia BTOPOro poja.
23. ®opmyna ['puna.

24. Boruucnenue

16. Beruucnuth  KPUBOJHMHEHHBIA  HMHTEIrpal

.[xz ydx + x’dy . L — KOHTYp, OrpaHHICHHBIT
L

3HAHWUSI, TIOJTY4YCHHbIC B
obrnactu
MaTeMAaTHYECKHUX U
(MIH) ecTeCTBEHHBIX
HayK, 1 UCIIOJIb30BAaTh
HX B

3ajaeTcs QyHKIUeH

2 2
N mmapaboaaMu Yy o=x; x =y.
TUIOMIAJICH C TIOMOIIBIO
KpUBOJHHEHHOI Hampasnenue obxoa KOHTYpa
WHTerpaa. MOJIOKHUTENBHOE. o
25. VeaoBus 17. BBIYMCIATh ~ KPUBOJWHEHHBIM  WHTETpai
HE3aBUCHUMOCTH BTOPOTO THIIA _[de+ xdy , rae L — yeTBepTh
KPUBOJIMHEUHOTO L
MHTCTpaa OT IMyTH okpyxnoctn X=Rcost, Yy=Rsint or
HHTErPHUPOBAHHS
Vs
t1 =0 u t2 =_.
! 2
Komunerenuuu
OIIK-1. Criocoben Keiic-3ananue
HPUMEHATD OO0BeM NpoayKIUH U, BBITyCKaeMoil pabo4nM B TedeHHe pabouero aHs,
(hyHIaMeHTaTbHBIE 15

u(t) = O+ 302 100450
6 2

rae t - BpeMs, BEIpaXKEHHOE B YacaxX U nmpuyeM 1<t <8

3aganue:

npoeccnoHaIbHON 1. HaiiTi IpoM3BOAMTENLHOCTh TPya pab04ero B MOMEHT Bpemenu t =2 u.

ACATCIIBHOCTH 2. V3meHeHue mpou3BOJUTENBLHOCTH MPOU3BOJICTBA C TEYEHHEM BPEMEHU OT
Hayaja BHEOPEHUs HOBOTO TEXHOJOIMYECKOTo OOOpYyIOBaHHUS —3aJaeTcs

v 3 v
pynxmueii  z(t) =32 —(t+1)°, rme t-Bpema B wMecsamax. Haiitu o0bem
NPOAYKIMY, TPOU3BEACHHON 3a TMepBbIH Mecsl TP BHEAPSHUH HOBOTO
TEXHOJIOTHYECKOTO 000PYI0BAHUSI.
Cemecmp 4

Paznensr 1 Tembl [TpumepHbIE [TpumepHBIe IpaKTHYECKHE 3a1aHUS
TEOPETUYECKHE BOMPOCHI

1. ®yHknuu 1. Oysxmm 5. Jloka3aTh  aHaNWTUYHOCTH  QYHKIMHA U

KOMILJIEKCHOTO KOMIUIEKCHOTO apryMeHTa. BBIYMCIIUTB UX IPOU3BOAHYIO:

NepeMeHHOT0 2. HenpepsiBHOCTE 1.8In z, 2. ctgz, 3. Inz.

(GYHKIH KOMIUIEKCHOTO
MIEPEMEHHOT 0.

3. IlpousBonHas
(GYHKIH KOMIUIEKCHOTO
apryMeHTa..

4. AHanuTHuYeCcKHE
¢dynkipn. ConpspkeHHbBIE
rapMoHH4eckue QyHKINH.
5. Tlonstue
muddepennuana.
I'eomeTrpuuecknii CMbICIT
muddepennuana..

6. HWurerpan no
KOMIUIEKCHOMY
NIEPEMEHHOMY U €T0
cBoiictBa. [lonarue
HEOIIpe/IeJIEHHOTO
UHTerpaia.

7. WHterpanbHas

6. Haiitu 0co0bIe TOYKH (hyHKIWHIA:
2
z°+3
fi(z)=
S 222+ 2)z-1)

f(2) = z-1
2 2(z° +1)
7. IlpoBeputb, 4TO (GYHKIUS u=£|n (X2 + yz)
2

SIBJISIETCS. TAPMOHUYECKOM.
8. Haiitu AHAJINTHYECKYIO (GyHKLHIO
f(z)=u+iv no 3amaHHON ACHCTBHUTEIBHOM
gactu U(X,y) = x° —3xy? + 2y
9. Halitu aHanuTU4eckyro (GYHKIIHIO,
Im f(z) =e ¥ (xcosx—ysinx).
10.BbIUMCINTD UHTETPA C MOMOIIBIO (OPMYJIbI

CCJIn
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¢dopmyna Kormm. Cesa3pb
Mexy uHTerpanoM Korrm
¥ aHAIMTHYICCKOMN
¢byHKIHEH.

sin z
tuna Komm: ——dz

-\ 3
z=1(z_ﬂIj
4

2. OyHKIHOHATbHbIE
PSbI

8. Psamer pyHKIH.
CxomMMocCTh pAfa.
PaBHOMEpHAas CXOIUMOCTb.
[Ipuznak Beitepmrpacca o
PaBHOMEPHOI
CXOJIUMOCTH.

9. Crenennsie psagsl. 1 u
2 Teopembl AGes.

10. Psapl aHAMUTHYECKUX
(GyHKIHH.

11. Psan Jlopana.

7. PazmoxwuTs B psag Jlopana:

f(z):# 0<z<1.
z(z+1)
f(z)= 31 ,7)>1
2% +z
2
f(z)=Zerl z)<1

3. Boruersl 1 ux

12. Beruersl. OcHOBHAsA

8. BEBIUMCANTE BBEIYETHI BO BCEX KOHEUYHBIX

npuUMeHeHue TEopeMa O BBIUETaX . 0COOBIX TOUKaX (PYHKIUH:
13. Beruncienne BEIUETOB tgz
B 0COOBIX TOYKaX. Teopema f(z) = —
0 BBIYETAX B paCIIMPEHHON z° — 2 z
KOMIUIEKCHOHU TJIOCKOCTH. 9 B
14, Jlorapudmuseckuii . mténcnmb BBIUETHI BO BCEX PI30JI6I/IpOBaHHI)IX
BbiueT. OCHOBHAS TEOPEMA 0COOBIX  TOYKax, BKIOYasg OECKOHEYHO
anre6psl. Teopema Pyrme. YHAICHHYIO T?qu’ AN QyHKIHAR:
22+=
2
f(z)=e *
10. BoruncnuTh HHTErpasibl ¢ MOMOIIBIO BEIYETOB!
sinz dz
f 3 dz ! 3 4
‘Z‘:l 721 ‘Z‘:3 7l +4z
Z JRE—
4
4. OcHOBBI 15. [IpeoGpazoBanue 11. IlpoBepuTh, Kakue M3 yKa3aHHBIX (YHKUUH
ONepaluOHHOTO0 Jlamnaca. CBoticTBa SIBIISTIOTCST (DYHKIMSMU-OPUTUHATIAMH:
t
HUCYHCTEHUST OpHUTUHAJIOB H f(t)=b'n(t), b>0, b=l

M300payKeHHH.

16. Onpenenenue
OPUTHHAJIOB 110
n3o0paxenuro. dopmyra
Mennuna. Ilepas u
BTOpasi TeopeMa
PasIIoKEeHHUSI.

17. IlpumeHeHME
OTIEPaLIOHHOTO
VICUHUCIICHUS JUIs PELICHUSI

fO=e"n(),

12. Halitu u3o0paxenue (yHKUUH, HCHONB3YS
CBOWCTBA TMHEHHOCTH, IOAOONSI, CMEIICHUS U
3ama3/(bIBaHMs:

f()=1+t, f(t)=sinwt, f(t)=sin"t,
f(t)=e't®,
f (t) = sin(t —b)(t —b),
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0OBIKHOBEHHBIX
muddepeHIaTbHBIX
YpaBHEHHUI.

13. Haiitu yrom moBopota a W KO3(pQGHUIUCHT

pactsokenuss K B Touke Z, =2i 1pm

oto6paxennn f(z) =e *(cosy —isiny).

Komnerenuuu

OIIK-1. Criocoben Keiic-3ananue

NIPUMCHATD Hatitn ananutnueckyro ¢yHkiuio f(z) mo 3amaHHON JEeHCTBUTEIHHOW 4YacTH
(hyHIaMEHTaLHBIC 3

3HAHUsI, TIOJTy4YCHHbIC B
obnacTtu
MaTeMaTHYECKHUX H
(1nn) ecTeCTBEHHBIX
HayK, ¥ NCIOJIb30BaTh
uX B
npodeccuoHaIbHON
JeSITENbHOCTH

Re f(z) = x’y—2x—

3

CocraButens (un):

KaH/. nen. Hayk I'pununna B.b.

(pamunusn, unuyuaner u dondcnocms npenooasamens (ei))
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