IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHNS POCCUNCKOM ®EJEPALINN
DejiepasibHOE TOCYIAPCTBEHHOE O10/DKETHOE 00pa30BaTe/IbHOE YUPEK/IEHHE
BhICHIEr0 0Opa3oBaHMs
«KeMepoBCKHit TOCY/1TapPCTBEHHBIH YHUBEPCUTETY
Ky30acckuii ryMaHUTapHO-11€1arOrHYECKUi HHCTHTYT
(enepanbHOro rocyAapCTBEHHOr0 00/KETHOrO 00pa30BaTEIbHOIO YUPEXK ICHHS
BhICHIEr0 0Opa3oBaHMs
«KeMepoBCKHit TOCY/1TapPCTBEHHBIH YHUBEPCUTETY
®daxysibTeT HHPOPMATHKH, MATEMATHKH U SKOHOMHKH

VYTBEPXJIAKO
Jlexan

A. B. ®omuna

8 despasst 2024 T.

Pabouyas nporpaMmma QM CUMILIMHbBI

BE1.0.02 MareMATHYECKHH aHAINR
Koo, naseanue oucyuniunvi

HaHpaBﬂEHI/Ie IMOJATrOTOBKH
02.03.03 MaremaTHUYeCK MeYeHHe U aJIMUHUCTPUPOBAHU

HH(POPMAIIMOHHBIX CUCTEM
Koo, nazeanue nanpasnenus

HanpagieHHocTs (mpoduiib) NOJArOTOBKH
11 aMMH H MAaTCMATHYCCK HNEYCHUEC HH MAaIIMOHHBIX TSXHOJOIUIA

[Iporpamma OakanaBpuaTa

KBanudukarys BLITyCKHUKA
bakanasp

®dopma 00yueHus
Ounasn

I'ox HaGopa 2021

Hogoky3snenx 2024



OraasJjieHue

1 LIEIID JIHACIIHTITIHIHBL. . vveeiveeeisseessreeestseessseeaaseeesssesesssessssessseeesssesasesesseessssesesssesssssssassessnsesessseessessssseessesases 3
1.1  DOPMUPYEMBIC KOMITETEHIIHMI .......esvessesresseaseessesseassessesseessessesssessessessesseessessessesssessessnessessesssessesssenns 4
1.2 HNHIAKATOPBI JOCTHIKEHHUST KOMITETEHTITHI .1vveuvviessveesstesessreesssesssssessssesssssessssessnssssssesssssssssessssnessseesns 4
1.3 3nanus, yMeHUs,, HABBIKHU (3YB) MO JUCIHTUIIHE ......veivveviieeiesreeieesre e 4

2 O0BEM U TPYIOEMKOCTH TUCHUIUIMHBI IO BHJIAM YUeOHBIX 3aHATHH. ©OpMBI IPOMEKYTOYHOM

ATTECTALTHIL. .. uuuunsssussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnssnnnns 5
3. YueOHO-TeMaTHUECKUH TUIaH U COACPIKAHUE JUCIIHIIIIHHBL. 1. ....veveesresseeseenesneesnessesnessesseesnesneessessessessnes 6
3.1 VHEOHO-TEMATHUCCKII TTAH .....evvvivireseisseseesesse st sse st sre e s ese bbb bbb e b e b b r e sn et 6
3.2. ConmepxaHue 3aHATUH MO BUAAM YUEOHOU PAOOTDL. ... .cevvirrerueerisreeresieeseesresieesnesneseesnesseesnesneesnessessesnnes 8

4 TlopsimoK OIIEHWBaHUS YCIIEBAEMOCTH U C(HOPMHUPOBAHHOCTH KOMITETEHIINH OOYYaroIIerocs B TEKyIIe

Y TIPOMEIKYTOUHOM ATTECTALIMM. .. .e.vveereesreesreesseessesasseesseasseesseesmeesseessnessseasne e neenneeame s ebeeasn e e neenreenreenmnennnennns 14
5 MarepuanbHO-TeXHHYECKOE, IIPOTPAMMHOE U yU4eOHO-METOANYeCKoe 00ecTieueHre TUCIUILTHHBL. ..... 16
5.1 VUCOHAS JIUTEPATYPA «..veuveveereesreessesseaseeasesseessessesssesseaseassesseasssasessessseaseassesseaseessesseenseasessessessnensesseennenns 16
5.2 MatepranbHO-TEXHUYECKOE U MTPOTPAMMHOE O0ECTIEUEHIE JUCTIATIITIHBL. ... .eevvveieereresnreanreeeeeseeesenes 17
5.3 CoBpemenHsbIe ipodeccroHanbHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBHI......... 22
6 VIHBIE CBEICHUS U (ITH) MATECPHAITBL. ... eeuveesveeteesueesusesuseanseasseeseesseesssessneasseeseesaeesbeesseessnesnseanseenseenseessns 22
6.1.ITpuMepHBIC TEMBI TUCHMEHHBIX YICOHBIX PAOOT ... vevverrereenrisresseesresseassesressesssesseessessesssessesseessessessnenns 22

6.2. [IpuMepHbIC BOMPOCH U 33aHusl / 3aJJa4H JUIS IPOMEKYTOUHON ATTECTALIMH «.e.vveerveerveererernvesnne 30



1 leap TUCHUTITHHBI.
B pesynprare OCBOCHHMS MOAHHON JIWMCHUIUIMHBI y  oOydaromierocss JOJDKHA OBITh
chopMUpOBaHAa KOMIIETEHIIMS OCHOBHOW Mpo(deccCHOoHATbHON 00pa30BaTeIbHOM MPOTPaMMBbI

OakanaBpuarta (manee OITOII):
OIIK-1

ConepxaHre KOMITETCHIIMH KaK IUIAHUPYEMbIX Pe3yJbTaTOB OOYUYEHHS MO AUCLUIUINHE



cM. Tadimuel 1 u 2.

1.1 ®opMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaunmenoBanue Buna
KOMIIETECHIMH (YHUBEpCATbHAS,
obwenpogheccuonanvHas,
npogeccuonaibhas)

HaumenoBanune
KaTeropu (TpyIIisl)
KOMIIETCHIINI

Ko v Ha3zBaHWE KOMIIETEHIINN

O6menpodeccrnoHambHas

TeopeTnueckue u
MIPAKTHYECKHE OCHOBBI
npohecCUOHANTBHOMN
JIeSITeIIbHOCTH

OIIK-1. CocobeH npuMeHsITh
(yHIaMeHTalbHbIE 3HAHUS, IOTYYCHHbIC B
00J1aCTH MaTeMaTUYECKHUX U (WIIH)
€CTECTBEHHBIX HayK, U UCIOJIb30BATh UX B
npodeccnoHaABHOM eI TEIbHOCTH

1.2 UHauKaTOPHI 10CTHKEHUSI KOMIIeTeHIUii
Tabmuna 2 — MHAUKAaTOPBI JOCTHXKEHHS] KOMITETEHIUH, (hOpMUpyeMble TUCIUILTMHON

KO}I 1 Ha3BaHHUC KOMIICTCHIIMH

NHnukaTtopsl JOCTUAKEHUS
xommereHun o OITOIT

JMCUUIUIMHBI U NPAaKTUKH,
dhopmupytromme kommnerennuto OIOIT

OIIK-1. Cnocoben
MPUMEHSITh
dbyH1aMeHTalIbHbIC 3HAHMUS,
MOJIy4YeHHBIE B 001aCTH
MaTeMaTUYeCKUX U (MJIIH)
€CTECTBEHHBIX HAYK, U
UCIIOJIb30BaTh UX B
npodeccuoHanbHOM
JESTEIIbHOCTH

1.1 ctporo noka3biBaeT
MaTeMaTH4eCcKue
YTBEP>KICHHSI, OCHOBBIBASChH
Ha aKTax U KOHIEIITUIX
TeopHil B 00JIacTH
MaTEeMaTHYECKHUX U
€CTECTBCHHBIX HAYK, BBIICIISS
IJIaBHBIE CMBICIIOBBIC
ACTEKThI B JOKA3aTEIbCTBAX;

1.2 Pemiaer npaktuyeckue
3aJa4d Ha OCHOBE
(byHaMEHTaJIbHBIX 3HAaHUN B
00J1aCTH MaTeMaTHYEeCKUX U
€CTECTBEHHBIX HayK

1.3 Pemaer
npodeccuoHaNbHBIC 331241 B
HCCIIeI0OBATEIbCKOMN U
MPUKJIAHON eI TEIbHOCTH,
WCIIOJIb3YSI OCHOBBI
COBpPEMEHHBIX
MaTE€MaTHYECKUX TEOPHIL

b1.0.02 Maremaruueckuil aHau3
b1.0.03 Anre6pa u reomerpust
b1.0.06 Teopus BepossTHOCTEN U
MaTeMaThyecKas CTaTUCTHKA
b1.0.09 Teopus urp u
HCCJIEI0BAHKE Ollepanui

b1.0.12 ®usuka

b1.0.13 Iuddepennmansusie
YpaBHEHUS

Bb2.0.01(Y) Texnonoruyeckas
(TPOEKTHO-TEXHOJIOTUYECKAsT )
MIPAKTHKA

b3.01(/]) IToaroroBka k mporeaype
3aITUTHI U 3aIATA BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI
OTJI.01 BeipaBHUBarOMINIA KypC
MaTeMaTHKU U HHPOPMATHKU

1.3 3nanus, ymeHus1, HaBbIKU (3YB) no qucuunanne

Tabnuua 3 — 3HanHus, yMeHUs, HABBIKU, (OPMUPYEMBIE TUCITUIITHHON




Kon 1 na3spanue
KOMIIETEHI[HHA

Nunukatopsl JOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHMILINHON

3nanus1, ymeHusl, HaBbIku (3YB),
bopMupyemble TUCIUIUTNHON

OIIK-1. Cnocoben
IPUMEHSTh
(dyHIaMEeHTaJIbHBIC
3HaHUS, MTOJTyYCHHBIC B
obnactu
MaTeMaTHYECKHUX U (WJIH)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh UX B
npohecCHOHATBLHOM
JESTEIIbHOCTH

1.1 cTporo noka3bIBaeT
MaTeMaTHYeCKue
YTBEP>KICHHSI, OCHOBBIBASCH
Ha ¢akTax U KOHIEHIUIX
TEeOpHil B 00JaCTH
MaTeMaTHYeCKUX U
€CTECTBCHHBIX HayYK,
BBIJICIISAS TTIaBHBIC
CMBICJIOBBIE aCTIEKTHI B
JI0Ka3aTeIbCTBaX;

1.2 Pemaer npakTuueckue
3aJjaud Ha OCHOBE
($yH1aMEHTaJIbHbIX 3HAHUN
B 00JIaCTH MaTeMaTUYECKUX
U €CTECTBEHHBIX HAYK

1.3 Pemaer
npodeccuoHaIbHbIC 3a/1a41
B HCCJIEJOBATEIILCKOMN U
IIPUKIIAHON IEATENBHOCTH,
UCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTE€MaTHYECKUX TEOPHIL

3HATh:

— OCHOBHEIC q)aKTBI, KOHICIIIINN U
MPUHITUAITEI MATEMaTHYECKOTO aHaAIN3a.
YMmerh:

— TpPaMOTHO IOJIb30BaThCA SI3BIKOM
MaTeMaTH4YeCKOTO aHalIN3a;

— CTpOro JI0Ka3bIBaTh
MAaTEMAaTHUYCCKHUC YTBep)KHeHI/ISI B
00J1aCTH MaTeMaTHYCCKOr0 aHaJIn3a,
BBIACISIA TJIAaBHBIC CMBICJIOBBIC
aCIEeKTHI B JIOKA3aTeIbCTBaX;

— IPUMEHSTH 3HAHUS
MaTEeMaTH4YCCKOTO aHalIM3a JJIst
pelIeHus TPakTUYEeCKUX 3a/ad.
Baagern:

CIIOCOOHOCTBIO PellaTh
npodeccroHaIbHbIC 33/1a41 B
UCCIIEI0BATEIbCKOM U IPUKIIAIHON
NeSATEIILHOCTH, UCIIOJIb3Ysl OCHOBBI
MaTeMaTU4eCcKOro aHaIn3a.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHIA.




@®opMBI NPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O0beM U TPYJOEMKOCTh JUCIUILINHBI IO BUJIAM YYEOHBIX 3aHITHIA

OO0mas TpyA0eMKOCTh ¥ BUIBI y4eOHOH paOOTHI MO AUCIUTUINHE,

O6BéM wacos o hopmam

0o0y4eHus
MPOBOJIMMEIC B Pa3HBIX (popmax 000 0300 300
1 O6ast TpyJ0EMKOCTh TUCTIUTUTAHBI 720
2 KonrakTHast paboTa oOydarommxcs ¢ npemnoaasateneM (10 BUIAM 250
y4eOHBIX 3aHATHIA) (BCETO)
AynutopHas pabora (Bcero): 250
B TOM YHCIIE:
JIEKIIUHA 100
MPAKTUYECKUC 3aHSITHS, CEMHHAPBI 150
NPaKTHKYMBI
nabopaTropHbie PabOTHI
B MHTEPAKTUBHOW (hopme
B QJICKTPOHHO#H hopme
Bueayaurophnas padota (Bcero):
B TOM 4HCIE, WHAWBHIyalbHas paboTa oOydaromuxcs ¢
npernoaBaresieM
MOJrOTOBKA KYPCOBOW pabOTHI/KOHTaKTHAsI paboTa
TpyIMIoBas, WHIUBUIYadbHAS KOHCYJIbTAIUS W WHBIC BUIBI
y4eOHOU JEATEIBHOCTH, IMPEIyCMATPUBAIOIINE TPYIIIOBYIO
WIM  WHAWBUAyalbHYI0O  paboTy  oOydarommxcs ¢
Ipero/iaBaTesieM)
TBOpYecKas padora (3cce)
3 CamocTrosrenbHas padbota o0ydaronuxcs (BCero) 362
4 lIpomesxyTodHas aTTeCTaINs 00yJaroIerocs 1,34
CEMECTphI-
9K3aMeH
(36 4.)
2 cemecTp-
3a4er ¢
OLICHKOM

3. YueOHO-TeMaTH4YeCKHMH IJIAH U CO/iePsKAaHUe AMCUMILIMHBI.

3.1 YueOHO-TEMATHYCCKHH IJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04HOM (hopMbl 00yUeHHS




Oo6mas TpymoeMKOCTh 3aHATHI (Yac.) DopMEI
% Paznenbl 1 TeMBl AUCUUTUIMHBI rpyAoEM 020 300 KE?T%E;OH
5 110 3AHATHIM KOCTE |  AynuTOpH. AyauTopH. POMEKYTOUH
T (6ceeo 3aHATHS CPC 3aHATHS CPC (o1 arTecTanuu
2= ac.) | pexu TIPaKT. JIEKIL. | IPaKT, yCIIEBACMOCTH
Cemectp 1
1. BBegenne B aHAJIU3 18 26 |40
1-2 1.1. dynknus 22 4 6 12 KouTponbx
as pabora
Tecr
3-4 1.2. IIpenen uncnoBoit 20 4 |4 12
10CJIe10BATENLHOCTH Kontponbh
as pabora
5-7 1.3. IIpenen ¢pyHkunm 26 6 |10 10 Tect
8-9 1.4. HenpepbIBHOCTD (yHKIIUU 16 4 |6 6 KouTponbx
as pabora
Tect
2. InpdepeHnnaibHoe HCUHCTEHUE 18 28 | 50
(yHk1 UM OHOM NEpEeMEHHOU
10-12 | 2.1. [IpouzBoaHas 31 6 10 | 15
Kountponex
13-16 | 2.2. [IpuinoskeHus IPOU3BOIHOM 35 8 12 | 15 ast pabota
17-18 | 2.3. Muddeperuman pynxrmn 30 | 4 [ 6 |20 Tecr
[TpomexxyTouHast aTTecTalus - 36 9K3aAMEH
9K3aMeH
HUTOI'O 1o 1 cemectpy 216 36 54 | 90
Cemectp 2
1. UaTerpanbHoe HCYHCIEHHE 16 16 | 40
(pyHKIUM 0HOI NIepeMEeHHOH
1-4 | 1.1. HeompeneneHHbIH HHTETPA 36 8 8 20 Kontponbu
ast pabora
Tecr
5-6 | 1.2. OnpeneneHHsblil UHTErpai 18 4 4 10 VHauBuLya
7-8 | 1.3. [IpunoxxeHus ONpeesIeHHOTO 18 4 4 10 HIbHOC
3ajaHne
HHTETrpaia Tecr
2. OYHKIUM HECKOJIBKUX 14 14 44
nepeMeHHbIX
9-10 | 2.1. Onpenenenue GyHKINH IBYX U 18 4 4 10 Komrpombi
OoJee IepeMEeHHBIX
11-13| 2.2. IIpousBonusie u quddepenuunanst | 27 6 6 15 s padora
(YHKIMH HECKOJIBKUX TEPEMEHHBIX
14-16 | 2.3. DkcrpeMyMm QYHKIUH JBYX 27 4 4 19 Keiic-
MEPEMEHHBIX 3aJaHne
17 | IlpomexxyTO4YHAs aTTECTAIU - 3aYem 3ayem ¢
C OYeHKoU OYEHKOU
HUTOI'O no 2 cemectpy 144 30 30 | 84
Cemectp 3




Oomas TpymoeMKOCTh 3aHATHI (Yac.) DopMEI
g €KyIEro
= Pasjiessl ¥ TeMbl JUCLMIUIAHDL | Lo 020 300 KE;T};)IEHEI u
g KOCTb | AynutopH Aynutopn
S 0 3aHATHSIM YAHTOPH. YAUTOPH. IPOMEXKYTOUH
T (6ceeo 3aHATHS CPC 3aHATHS CPC (o1 arTecTanuu
2= ac.) | pexu TIPaKT. JIEKIL. | IPaKT, yCIIEBACMOCTH
1. Paanbl 12 22 | 60
1-4 1.1. Yucrnossie psabt 32 4 8 |20 KoHTpoJbH
0
5-8 1.2. CreneHHble paabl 32 4 8 120 i padota
9-11 | 1.3.Psaan1 Oypre 30 4 6 |20 KouTponbx
as pabora
2. UHTerpajibHOEe HCUHCIEHHE 6 12 | 32
(pyHKIMU MHOTMX NlepeMeHHbIX
12-15 | 2.1. [IBoiiHbIC U TPOHHBIEC HHTEIPAJIbI 29 4 8 |17 KouTponbx
as pabora
16-17 | 2.2. KpuBonuHeHHbBIE WHTETPAITBI 21 2 4 |15 KonTponea
as pabora
[IpomesxyTouHas aTTecTanus - 36 9K3aMeH
9K3aMeEH
HUTOI'O mo 3 cemectpy 180 18 34 | 92
Cemectp 4
1-5 1. ®yHKIUHA KOMILIEKCHOT 0 44 4 10 30 Kontponbu
nepeMeHHOro ast pabora
6-9 2. OyHKIHOHAJIbHBIE PSIAbI 34 4 8 22 Kontponbu
ast pabora
10-13 | 3. BeI4yeTsl M UX IPUMEHEHHUE 36 4 8 24 Kontponsu
ast pabora
14-16 | 4. OcHOBBI OIEPALTHOHHOTO 30 4 6 20 KonTponsu
HCYMCJIEHUS ast pabora
ITpomexxyTouHas aTTecTanus - axzamern | 36 IK3aAMEH
HUTOI'O no 4cemectpy 180 16 32 | 96

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuma 6 — ConepxkaHue TUCITUTUTHHBI

Ne

/1

HaumenoBanue paszacia,
TEMBbI JUCHHUITIIMHBI

Conepxanue 3aHATHSI

Cemectp 1

CoOepoicanue n1eKyuonHo20 Kypca

BBenenue B anaians

DyHKIUA

1. INousatue pyukuuu. [Toustre MuokecTBa. Onepanuy Ha

MHOXXecTBaMH. [loHsaTue OKpPECTHOCTU TOYKHU. (DYHKL[I/IOHaHLHaH

3aBHCUMOCTb. [ paduk GpyHKIHH.

2. I'paduku OCHOBHBIX 3NieMeHTapHbIX QyHKIUH. CriocoObn

8




/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

3aganus QyHkuud. OCHOBHBIE CBoMcTBA GyHKIMKH. OOpaTHas
¢ysakmus. CrnoxxHas QyHKIHS.

1.2

IIpenen uncnosoit
MHOCIIEIOBATEIILHOCTH

3. HucnmoBble MOCIEeI0BATEILHOCTH U UX CBOMCTBA. OTpaHnYeHHBIE
1 HEOrpaHUYEHHBIE IT0C/ICI0BATEILHOCTH. beCKOHEYHO Mallble U
OECKOHEYHO OOJBIIIHE MOCIIEI0BATENIHHOCTH.

4. TIpenen 4HUCIOBOM MOCIEIOBATEIBHOCTH U CIIOCOOBI €r0
BbIuncieHus. CXOIAIIUECs MOCIeI0BATEAbHOCTH U KPUTEPHil
Kommu.

1.3

[Ipenen pynkmm

5. llpenen ¢pyakmun. OmHOCTOpOHHME Tpeenbl. beckoHewHo
MaJtble BenmnauHbl. CpaBHeHHE OeCKOHEYHO MabiX OCHOBHBIE
SKBHUBAJICHTHOCTH.

6. beckoneuHO GoJibIre BenuuuHbl. OCHOBHBIE TEOPEMBI O
npeenax.

7. 3ameuaTenbHble ipeaensl. HeonpeneneHHOCTH.

14

HenpepriBHOCTH yHKIINH

8. HempepriBHOCTH (hyHKITMH B Touke. Toukn pa3priBa (GYyHKITUN H
ux knaccudpukanys. OCHOBHBIE TEOPEMBI O HETTPEPHIBHBIX
(GYHKIHSX.

9. HenpeprIBHOCTH 3rieMeHTapHBIX PpyHKIUH. [ mobamsHbIE
CBOWCTBA HENPEPHIBHBIX PYHKIMH HempepbIBHOCTh GyHKIIMK Ha
WHTepBaje u Ha oTpe3ke. CBolicTBa (GYHKIHI, HEMPEPHIBHBIX HA
OTpE3KE.

JuddepenunansHoe
HcyuciaeHue GQyHKuuu
O/IHOI1 IIepeMeHHOI

2.1

[IpousBoanas

10. 3amaun, mpUBOASINKE K TIOHSATHIO TPOU3BOIHONW. OnpeaeneHue
npousBoaHoil. [Iponssoanas u nuddepenuunan. YpaBHeHue K
KacaTeJbHOIM 1 HopMalli K KpUBOU. CBA3b MEXIY
HETPEPHIBHOCTHIO U I depeHInpyeMocTbIo QyHKINH.

11. Cxema BrumMcneHus npon3BoAHONH. OCHOBHBIE IIpaBUiIa
muddepennupoBanust. [I[ponsBoiHas CI0KHOM U 00paTHON
¢ynkuuy. [Ipon3BogHbIE OCHOBHBIX 3JI€MEHTAPHBIX (YHKIIHH.

12. TuddepennmpoBanmie HESIBHBIX U MApaMETPHUYECKH 3aJaHHBIX
¢yukmii. Jlorapudmuaeckoe nuddhepeHnnpoBaHue.
[Tpon3BOHEIE BBICIINX MOPSIKOB..

2.2

ITpunoxenus nporu3BOIHON

13. OcHoBHbIe TeopeMbl Au(HepeHTNaTbLHOTO HCUHCITICHHS
(Depma, Poms, Jlarpanxka). [lpaBuno Jlommrans.

14. Bo3pacranue u yObIBaHEe QYHKIUA. DKCTpeMyM (DyHKIIHH.
HawuOonbiee n HanMeHblIee 3HaUeHNUsT (PYHKIUU Ha OTPE3Ke.

15. Beimyxiiocts GpyHkuun. Toukn nepern6a. ACUMNOTOTHI rpaduka
GyHKIUU.

16. OOmas cxema nccieoBaHus QYHKIUH U IIOCTPOSHUS UX
rpaduxoB

2.3

Huddepennman GyHkmm

17. Tonsitue nuddepenimana GyHKIUH, €r0 FeOMETPHUYECKHIH
CMBICIL.

18. [Mpumenenue nuddepeHimaia B IpUOIMHKEHHBIX
BeruUcHeHusIX. AnddepeHmansl BHICIINX TOPAIKOB.

Codepoicanue npaxmuiecKux 3aHAmuil

1

BBeaenue B aHaIns




/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

11

OrnpeneneHne CBOHCTB
(GYHKIHA 1 IOCTPOEHIE
rpauKoB

1. Haxoxaenue o0actu onpeecHus H 00J1acTh 3HAYCHUH
(GyHKIHIH.

2. Onpenenenue cBOMCTB PyHKIMH: YETHOCTh, HEUETHOCTH,
MEPUOTUYHOCTh, OTPAHUUEHHOCTh, MOHOTOHHOCTb U JIp.

3. IlocTpoenue rpadukoB GyHKIUH.

1.2

Haxoxnenue npenena
YUCIOBOU
MOCJIEI0BATENbHOCTH

4. HaxoxneHue mpezaesa YUCIOBON MOCIeA0BATEIbHOCTH 110
OTIpEeAEIICHUIO.

5. Ilpenen 4ncnoBoOl MOCIEAOBATENBHOCTH H CIIOCOOBI €r0
BbIUUCICHUA. CXOIIIKECs OCIEI0BATEIbHOCTH U KPUTEPH
Komm.

1.3

Haxoxnenue npenena
GbyHKIIH

6. Haxoxnenue npeaena GpyHKLIUH IO ONPEISIICHHIO.

7. HaxoxxmeHnne oTHOCTOPOHHHX TIpeeioB. becCkoHeYHO Mabie
BennuuHbl. CpaBHEHHE OECKOHEUHO MajbIX. beckoHeuHo Oonbline
BCJIMYUHBI.

8. HaxoxneHue npeaesoB ¢ NCIIONb30BaHUEM OCHOBHBIX
3KBHUBAJICHTHOCTEH.

9. HaxoxneHue npeienoB Npyu MOMOIIH [IEPBOTO U BTOPOTO
3aMCUaTCJIbHBIX MMPEACIIOB.

10. PackpsiTie HeolpeaeeHHOCTEH.

14

Hccnenoanne dhyHKIMI HA
HETIPEPLIBHOCTD

11. Uccnenosanne GHyHKINA HA HETIPEPBIBHOCTD, HCXOIS U3
OIIpeIeNICHUSL.

12. HaxoxxeHre Touek pa3pbiBa PyHKIINU U UX KIACCU(PUKAIHS.
13. HenpepsriBHOCT (h)yHKIIMH HA HHTEPBAJIC U HA OTPE3KE.
Hcnonb3oBanue CBOWCTB (DyHKINH, HENPEPHIBHBIX HA OTPE3KeE.

AuddepenunanbHoe
HcyuciaeHue GQyHKuuu
O/IHOI1 IIepeMeHHOI

2.1

JuddepenumpoBanue
hyHKIIUH

14. Pemienue 3a1a4, NpUBOAAIIUX K NOHITUIO IPOU3BOIHOM.

15. YpaBHeHue K KacaTeapHONW M HOPMaJH K KpuBoi. Haxoxaenne
CBSI3U MEX/1y HENMPEPHIBHOCTHIO M TU(PPEPEHIINPYEMOCTHIO
(GYHKIIH.

16. HaxoxaeHue MpON3BOAHBIX C HCIIOIH30BAHUEM TaOIUIIBI
MIPOM3BOJHBIX U NpaBui AuddepeHuupoBanusl.

17.HaxoxxqeHre npon3BOIHBIX CIIOKHOM U 00paTHOW (PYHKIIHH.
18. IuddepeHimpoBaHie HEABHBIX U MAPAMETPUUSCKU 3a[aHHBIX
¢yskmii. Jlorapudmuaeckoe nuddhepeHnnpoBaHue.

2.2

ITpunoxenust IpoU3BOIHON

19. [IpuMeHeHHEe OCHOBHBIX TEOPEM TU(PHEPEHIIUATEHOTO
ucuucnenus (dPepma, Posuts, Jlarpanxa).

20. Haxoxzaenue mpenenos ¢GyHKUui no npasuity Jlomuras.
21.HaxoxxeHre MpoMexXyTKOB BO3pacTaHHs U YObIBaHUS QYHKITUIA
Y TOYEK IKCTPEMYyMa.

22. Haxox1eHne HauOoJIbIIEr0 ¥ HAUMEHBIIIEr0 3HAYEHUH
(YHKIIMY Ha OTpe3Ke.

23. HaxoxxaeHne npoMeKyTKOB BBITYKJIOCTH, BOTHYTOCTH
rpaduka GpyHKIIMK 1 TOYEK nepernda. ACHMNTOTH rpaduka
¢byHKUNU.

24 ViccnenoBanue GYHKIUHA U TIOCTPOCHUSI X TPAPHUKOB.

2.3

Hcnonb3oBaHue NOHATHUSA
muddepennuan GyHKIUU

25. Haxoxnenne nuddepennnana GQyHkiuu. ['eomeTpruueckuii
cMbica auddepeHmana.
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/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

Conepxanue 3aHATHSI

JUISL pETIeHUS 3a1ad

26. IIpumenenue auddepenipana B mpuOIMKEHHBIX
BBIYHCIICHHSAX.
27. Haxoxaenue nudQepeHnnanoB BEICIINX MOPSAKOB

HpOMe)KyTO‘IHaH aTTeCTaluA - O9K3AMEH

‘ Cemecrp 2

CoOepotcanue n1eKyuoHHo20 Kypca

1 HuTerpajnHoe HCYHUCTIEHUE

bynxuun OHOI
nepeMeHHOMI

1.1 | Heompenenennsiit uaterpan | 1. IlepBooOpa3Hast pyHKIMS 1 HEOTpeAeIeHHBIA HHTETPal.
CBoiicTBa HeompeneneHHOro nuTerpajia. Tabauna OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE HHTEIPHPOBAHUE.

2. MeTon 3aMeHbI IeEpeMEeHHOM. MeTo 1 MHHTEIpUPOBAHHS 110
YacTsIM.

3. UnTerpupoBaHme paiMoHAIBEHBIX IPOOEi.

4. lnTerpupoBaHue TPUTOHOMETPHUECKUX (PYHKITHIA.
WHTerpupoBanre HppalMoHaIbHBIX (YHKIHA.

1.2 | OnpeneneHHBIN HHTETpAT 5. IloHATHE OTIpENIENIEHHOT0 UHTETPAJIa, €T0 TEOMETPUIECKUH U
9KOHOMHYECKH cMbIci. CBOICTBA ONpPEETICHHOTO HHTETpaa.
®opmyna Hetorona-JleiiOnnna. Teopema o cpenHeMm.

6. 3aMeHa mepeMeHHOI 1 MHTETPUPOBAHUE TI0 YacTsAM B
ompeJieNieHHOM HHTerpajie. HecoOCcTBeHHBIE HHTETPATIBL.

1.3 | llpunoxenus 7. Berancnenne momaaen miockux guryp. Berancienne amuHbI

OIIpeIeJIEHHOTO MHTerpaia IyTH.
8. Beruncienue o0beMa Tena BpalleHus. BeraucieHue mioraam
MOBEPXHOCTH BPALICHUSI.
2 DYHKINH HECKOTbKUX
nepeMeHHBbIX
2.1 | Onpenenenue GpyHKIMN 9. Onpenenenue QyHKIMK ABYX U Oosee mepeMeHHbIX. OOnmacTb
JBYX H OoJiee IepeMeHHbIX omnpeneneHust, rpahuk QyHKIMA IBYX MEpEeMEHHBIX. JINHUH YPOBHSL.
10. Ilpenen n HENPEPHIBHOCTH (DYHKLUH JIBYX IT€PEMEHHBIX.
2.2 | llpousBoansle u 11.YactHple  TpOM3BOAHBIE, HUX TE€OMETPUYECKUI  CMBICIL.
muddepeHnnansl GyHKIUH IIpon3BoaHas 1Mo HAMPABIEHUIO U TPATUEHT.
HECKOJIbKHUX TIEPEMEHHBIX 12. Inddepenmmpyemoctp u monHbl auddepeHnman GyHKINN.
[Mpumenenne monHoro jauddepeHnuana K NPUOTKCHHBIM
BBIYUCIICHHSIM.
13. IlpousBoxmHasi cioXHOW (yHKUUH. YacTHbIE MPOU3BOJHBIE
BTOpOro mopsinka. KacarenpHas TIIOCKOCTh W HOpMallb K
MOBEPXHOCTH
2.3 | DkctpeMyM (DyHKIHHU IBYX 1. OxcTpemyM QyHKIMHU IBYX IEPEMEHHBIX.

MEePEMEHHBIX

2. YCIIOBHBIN DKCTPEMYM.
3. HauOonbiiee u HanMeHblllee 3HAYCHUS! GYHKIMH B 3aMKHYTOU
oOnacty.

Coaepmcal-me npaxkmu4ecKux 3ansamu

u

1 HHTerpasbHoe NcYUCICHHE
byHxuun OJHOI
nepeMeHHOl
1.1 | Haxoxnenue 1. HenmocpencTBeHHOE HHTETPUPOBAHHE.
HEOIIPEIEIECHHBIX 2. MeTtoz 3aMeHBI IEpeMEeHHO. MeTo 1 HHTErpUPOBaHUS 110
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

/o TEMBI IUCIUILIHHBI

UHTErpajioB YacTsM.
3. UHTerpupoBanue pallHOHATBHBIX IPOOCH.
4. NHTerpupoBanre TPUTOHOMETPUIECKUX (QYHKLIUH.
WuTerpupoBanme npparioHaNbHBIX (YHKITHH.

1.2 | Beuucnenue onpeAeneHHbX | 5. Beruucienue onpeneneHHbIX HHTETPajioB Mo GpopmMylie
WHTETPajoB Hrrorona-JleitOnura. Teopema o cpennem.

6. 3ameHa IepeMEHHOHN M HHTETPHPOBAHUE TI0 YaCTSIM B
ompeJieIeHHOM HHTerpaie. Brruncnenue HecoOCTBEHHBIX
MHTErPaJIOB.

1.3 | [Ipunoxenus 7. Berancnenne miomazaen miockux Gpuryp. Beraucnenne mIMHBI
OTIpeIeIEHHOT0 HHTETpaia IyTH.

8. Brruncienne oobema Tena BpaleHus. Berancnenue miomanu
MOBEPXHOCTH BPALICHUSI.

2 DYHKINH HECKOJIbKUX
nepeMeHHbIX

2.1 Onpenenenue GyHKIUA 9. Haxoxenue o01acTu onpezaeicHus yHKIMH IBYX TIEPEMECHHBIX.
JIBYX H OoJiee mepeMeHHbIX ITocTpoeHue NMHUNA YPOBHSL.

10. Haxoxnenue mpenenoB M HCCIEIOBAHUE HAa HENPEPHIBHOCTH
(YHKLIWY IBYX MEPEMEHHBIX.

2.2 | llpou3BonHbIe U 11.HaxoxJeHue 4YacTHBIX HPOU3BOAHBIX MEPBOTO M BTOPOrO
nmud hepeHnransl QyHKIANR nopsiaKoB. [Ipon3BogHAs 110 HATIPABICHUIO U TPATUECHT.
HECKOJIbKMX TepEMEHHBIX 12. Tlpumenenue mnonHoro auddepeHnrana K MOPUOIMKEHHBIM

BBIYUCIICHUSIM.
13. Juddepennuporanue ciuoxHoi ¢yHkuuu. KacartenbHas
IUIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.

2.3 | HaxoxneHue sKcTpeMyma 14. HaxoxneHue skcTpeMyMa (QYHKIIUU ABYX ITEPEMEHHBIX.

(hyHKINU IBYX TepEeMEHHBIX

15. Haxoxxnenne ycioBHOTO 3KcTpemyma. Dynkius Jlarpamka.
16. HaxoxxaeHrne HanOoIbIIEro 1 HANMEHBINETO 3HAYeHUH (PYHKIINH
B 3aMKHYTOH 00JIacTH.

ITpomexyTouHast aTTECTALUS - 3a4em ¢ OYeHKOU

Cemectp 3

Coodepoicanue 1eKYUOHHO20 KypCa

1 Paasl

1.1 | YucnoBsie psisl 1. IlonsATHE psifa U €r0 CXOMUMOCTH. DTaloHHKIE psiibl. CBOWCTBA
cxonsamuxcs psgoB. HeoOXoaumplii mpu3HaK CXOAMMOCTH.
JlocTaTouHble MPU3HAKN CXOUMOCTH PSIIOB C TIOJIOKUATETHHBIMHU
YJIeHAMHU.
2. 3uakouepeayromuecs psaabl. [IpusHak JlerOuuia.
3HaKonepeMeHHbIE PsAbl. AOCOIOTHAS M YCIIOBHAS CXOAMMOCTD.

1.2 CreneHHbIe psiIbl 3. ObuacTh cxoquMocTH crerieHHoro psana. Teopema AGers.
JubdepeHnnpoBaHue U HHTETPUPOBAHKUE CTEIICHHBIX PAIOB. Psij
Makxnopena u psan Teiinopa.
4. Paznoxxenue GpyHKIUH B cTenieHHBIC psbl. [[puMeHeHne psioB B
MPUOTKEHHBIX BEITUCIICHUSX.

1.3 | Page1 @ypee 5. [lepuognueckue pynknuu. [lepruoaudeckre mpoIecchl.

Tpuronomerpuueckuii psa @ypobe. Paznoxenue B psg Oypoe 27
nepuognuecknx QyHkuuid. Teopema Aupuxie.

6. Paznoxenue B psiym @ypbe ueTHBIX QyHKIUHA. Paznoxkenne B psij
®Oypbe HeueTHBIX QyHKIHUNA. Pasnoxenue B psg Oypbe QyHKIuMHA
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Haumenoanue paszzena,

Conepxanue 3aHATHSI

n/m TEMbI JUCITUTUIMHEI
MPOU3BOJIbHOTO Tiepuoa [IpencraBieHue HenepruoauyecKon
¢yuaxmun psgom Oypee.
2 HHTerpannnoe
HcyucaeHue GyHKUMu
MHOTHX NepeMeHHbIX
2.1 JIBOliHbBIE U TPOITHBIE 7. JIBOWHOW MHTETpaJl U €ro CBOMCTBA. I3MeHeHue pe/ieioB
UHTErpajbl uHTEerpupoBaHus. CBeleHHe TBOMHOTO MHTETpaia K IOBTOPHOMY.
3ameHa IepeMEHHBIX B IBOMHOM uHTerpaie. [lonsapHas cuctema
koopauHart. [IpuioxxeHue ABOMHOro HHTErpaa.
8. Kybupyembie MHOKecTBa U TpoliHOU uHTerpan. Chepuyeckas u
UWIMHAPUYECKas CUCTEMbI KoopauHart. [Ipunoxkenue TpoiHOTO
WHTErpaa.
2.2 | KpuBonuneiinbie uaterpaisl | 9. KpuBomuHEHHBIN HHTErpall IEpPBOTO pojia. Beruucienue Maccel

HeoJTHOpoIHOW Ayru. KpuBOIMHEHHBII HHTErpan BTOPOro poja.
®opmyna Octporpaackoro-I"puna. [IpunoxeHus KpUBOIHMHEHHOTO
HHTETpalla BTOPOro poaa.

Colepotcanue npaxmuiecKux 3aHAmui
1 Psajabl
1.1 | UccnenoBauue Ha 1. McciienoBanue psioB Ha CXOAUMOCTD MTPH MTOMOIIIH
CXOIUMOCTb YHCIOBBIX HEO0XOIUMOT0 NMPU3HAKA CXOAUMOCTH M IIPU3HAKOB CPABHEHMUSL.
psIoB 2. UccnenoBanue psiioB HA CXOJMMOCTh TIPH MIOMOIIIN PU3HAKOB
Komm u Jlanmambepa.
3. UccnenoBanue Ha CXOOUMMOCTh 3HAKOYEPELYIOLINECS PSAIOB.
4. OnpenencHue aOCONIOTHON U YCIIOBHON CXOJIUMOCTH
3HAaKOIIEPEMEHHBIX PSIOB.
1.2 | Pasznoxenue QyHKIWH B 5. uddepeHnmpoBaHie U HHTETPUPOBAHHE CTEIICHHBIX PS/IOB.
CTETICHHbIE PS/IbI 6. Paznoxxenne GpyHkuuii B pag MakiopeHa.
7. Paznoxenue pynkiuii B psig Teitnopa.
8. [IpumeHeHue PsIIOB K MPUOTMKEHHBIM BEIUYUCIICHHSIM.
1.3 | Pasnoxenne ¢ynkumid B | 9. Pasnoxenue B pan @ypobe 27 nepuoandeckux QyHKIHUHA.
psanbl Dypbe Teopema J{upuxie.
10. Pasnoxxenue B psig Oypre ueTHbIX PpyHKIUH. Pasnoxenue B
psan @ypbe HeYeTHBIX (HYHKIUH.
11.Paznoxenue B psx Pypre QpyHKIMIA TPOU3BOIBHOTO EpUOIa
IIpencraBnenue Henepuoandeckoil GyHkumu psgom Oypoe.
2 HNuTerpanbnoe
HcunciaeHue pyHkoun
MHOTHX TepeMeHHbIX
2.1 | BolunciieHre ABOMHBIX U 12. 3meHeHue npeiesioB nHTerpupoBanust. CBeleHUE TBOMHOTO
TPONHBIX HHTErPaoB MHTErpaa K IOBTOPHOMY.
13. Brrumncnenue IBOMHBIX HHTETPAJIOB 3aMEHOM TepEMEHHBIX.
14. IlpunoxxeHre ABOHHOTO HHTETpaa.
15. Beruncnenue TpoiiHbIX HHTErpalioB. Cdepuueckas u
MUITHHIIPHYECKast CUCTEMBI KOOpAHHAT. [IpuiioskeHre TpoiHOTo
MHTErpaa.
2.2 | Beluucienue 16. BeruncieHre KpUBOJUHEHHBIX HHTETPAJIOB IEPBOIO POJa.

KpI/IBOJII/IHeI\/’IHI)IX HUHTETpajioB

Beruucnenne maccbl HeOqHOPOoAHOU nyru. [Ipunoxenus
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Ne Haumenoanue paszzena,
Conepxanue 3aHATHSI
/o TEMBI IUCIUILIHHBI
KPUBOJIMHEHHOT0 HHTErpajla BTOPOTo PoAa.
[TpomexxyToUYHAas aTTEeCTALUSI-IK3AMEH
Cemectp 4
Cooeporcanue nexyuonno2o Kypca
1 DYHKIMH KOMILIEKCHOTO 1.0npenenenne ¢byHKIUN KOMILJIEKCHOTO MEPEMEHHOTO
nepeMeHHoro I'eometpuueckoe  mzobpaxkenne OKIL.  Ilpemen  pyHKumn
KOMIUIEKCHOTro nniepemeHHoro. HenpeprsiBHocTs OKII.
Onpexaenenne mpon3BoaHoi. AHammTrnaHOCTh DKII.
2. Unrerpan ot OKII. [Ipumenenne naTErpansueix popmyn Komm
K BBIYMCIICHHUIO HHTETPAJIOB.
2 DyHKIHNOHATBHBIE PSABI 3.YncnoBele psaapl C KOMIUIGKCHBIMH 4ieHamu. CBOHCTBa
CXOJSALINXCS PSIIOB.
CrerneHHbIC KOMIUIEKCHBIC psijibl. Teopema Aoers.
4. Pan Teiinopa. Teopema o pasnoxeHun QyHKIUHU B psija Teitiopa.
3 Boruersl u ux npumenenne | 5. Hynu ananurryeckort pyHkunu. M301mpoBaHHBIE 0COOBIE TOUKH.
[Tpu3Haku 0coOBIX TOYEK.
6. Beraer ananuTraeckoi QYHKIIMU B 0CO00 TOUKE.
OcHoBHas TeopeMa O BBIUETaX. beckoHeuHO yman€HHas ocolas
TOYKA.
4 OcCHOBBI ONIEPALTIOHHOTO 7. OmnepanuoHHoe wucuucieHne. HaxoxaeHue opuruHaina IO
HCYMCJIEHUS n3o0paxennto. Haxoxaenne n300pakeHui.
8. Pemenune nuHeiHOro mudQepeHNInaNbHOT0 YpaBHEHUS N-HOTO
MOPSZIKA C MOCTOSIHHBIMU KOO QHUIIMECHTAMU.
Cooeporcanue npakmuieckux 3aHamui
1 DYHKIHH KOMILIEKCHOT O 1. luddeperumpoBanne GyHKIHH KOMIUIEKCHOTO TIEPEMEHHOTO.
nepeMeHHOro 2. CpoiicTBa quddepeHunpyeMbIxX QyHKIHH.
3. Ananutndeckue QpyHKIHN
4. NuterpupoBanue (QyHKINU KOMIUIEKCHOTO TIEPEMEHHOTO.
5. BeruucieHue uHTerpajios.
2 DYHKIUOHAIbHBIC PSAAbI 6. YucnoBble psaabl ¢ KOMIDIGKCHBIMH uieHamu. CBoiicTBa
CXOJISIIUXCS PSIIOB.
7. CtenieHHble KOMIUIEKCHbIE psizbl. Teopema Adens.
8. Paznmoxenune Qpynkuuu B psan Tetinopa.
9. Psag Jlopana.
3 Bbruetn! u ux npumeHenue | 10-11. [I[pumeHeHre BEIYETOB K BEIYUCICHHIO HHTETPATIOB
OT QyHKIIMH IEHCTBUTEIBLHON IEPEMEHHOM.
12-13. BruncneHre HECOOCTBEHHBIX HWHTETPAJOB C IMOMOIIBIO
BBIUETOB.
4 OCHOBBI ONIEPALIOHHOTO 14 HaxosxaeHue opuruHaia 1no n300paxeHHIo.
HCUYHCICHUA 15. HaxoxneHue n300paxeHni.
16. Pemenue snmHeliHOTO MU QepeHIIMATFHOTO ypaBHEHUS N-HOTO
MOPSIJIKA C TOCTOSTHHBIMU KO3 QUIIMEHTAMU.
[IpomexyTouHast aTTeCTalusI-9K3aMEH

4 TlopsinoOK OLEHMBAHUSI YCIIEBACMOCTH H

chopMUPOBAHHOCTH

KOMIIETEHIMH 00y4Yaromerocsi B TeKylel U MpPOMeKYTOYHOM aTTecTalMu.
I[JISI MMOJIOKUTEIbHOM OICHKHU II0 pe3yJjibTaTaM OCBOCHHA AUCHUIIINHBI 06yqa101ueMyc

STHEOOXOIMMO BBITIOJIHUTh BCE YCTAaHOBJICHHBIC BUABI y4eOHOW paboThl. OlleHKa pe3yiIhbTaToOB
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paboTsl oOy4aromerocs B 6amiax (o Bugam) npuBeaeHa B tadbnumnax 7-10.
Tabmuuma 7 - Ilkama M mokaszaTelud OICHWBAHHUS pPE3yJIbTaTOB Y4eOHOH pabOoThI
oOyuaromuxcs 1o Bujam B 6ayuibHo-peitunroBoii cucreme (BPC)1 cemectp

VYuebnast pabora |Cymma  |Bupgsl u pe3ynbraTs OreHKa B aTTeCTallN Bannsr
(BUmBI) O6amoB  |y4eOHOI paboThI (1IKana U MOKa3aTeNn OLCHUBAHNUA) (17 nenenn)
Texymas yueonas |60 Tecr 5 6anoB (IOpPOroBoOE 3HAUCHHE) 5-10
paboTa B cemecTpe 10 6amoB (MakCUMaNbHOE 3HAYCHNUE)
KoHTponbHbIe paboThI 3a onuy KP ot 510:10 6annos
(3armra KOHTPOJBHOH  |50a/T0B (MOPOrOBOE 3HAYCHHE) 20- 40
paboThI) 10 6amoB (MakCHMaNbHOE 3HAYCHHUE)
(4 pabotsr)
Keiic-3ananue 56am0B (ToporoBoe 3HaUCHIE) 5-10
10 6ay10B (MakcUMaTbHOE 3HAUCHHE)
HToro mo Tekyuieii padore B ceMecTpe 30-60
IIpomexxytounas |40 Pemenue 3anaunm 1. 5 6ans10B (MOPOTroBOE 3HAUCHUE) 5-10
aTTecTanus 10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
(aKx3aMeH) Pemenue 3amaum 2. 5 6ayutoB (MOPOTOBOE 3HAYUCHNE) 5-10
10 6anJ0B (MaKCHMaIILHOE 3HAYCHUC)
Bomnpoc 6mmera Nel 5 pasuioB (OporoBoe 3HaYCHHUE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAUCHUE)
Bomnpoc 6mera Ne2 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 5-10
10 6ans0B (MakCHMaIIbHOE 3HAUCHUC)
HToro mo npomMe:KyToYHOM aTTecTanuu (3K3aMeHyY) 20-400.
CyMMapHasi OlleHKa 10 JUCHMILINHE: CyMMa 6ajuIoB TEKYILEH U MPOMEKYTOUHON aTTeCTaluu 50 -100 6.

Tabmuua 8 - Ilkama M mokazaTenu OLIGHUWBAHHUS pE3yJlbTaTOB Y4eOHOH paboThI

oOyuJaromuxcs 1Mo Buaam B 6ayutbHO-peitunroBoii cucreme (BPC) 2 cemectp

20 6au1oB (MakCMMaJIbHOE 3HAYEHHE)

VYuebHas padora |Cymma  |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BHIBI) OamoB  |y4eOHOI paboThI (IKaja ¥ TOKa3aTeNn OLECHUBAHNUA) (17 wenmenn)
Texymas yueonas |80 WunuBuayaisHoe 3a 13 ot 10 o 20 Gamos 10-20
paboTta B cemecTpe 3a/1aHNe 106as1oB (MoporoBoe 3Ha4eHUE)

KoHTponbHbIE paboThI

3a omny KP ot 1010:20 6annos

(3ammTa KOHTPOJIBHOM 1006a10B (MOPOTrOBOE 3HAUCHHE) 20-40
paboThl) 20 6asu1oB (MakCMMaJIbHOE 3HAYEHHE)
(2 pabotsr)
Keiic-3amanue 1006a110B (IIOPOTOBOE 3HAUCHHE) 10- 20
20 6ayI0B (MaKCHUMAIILHOE 3HAYCHUE)
Hroro no texkyuieii padore B cemecTpe 40 - 80
IIpomexxyrounas |20 Pemenue 3amgaum 1. 5 6ans10B (MOpOTrOBOE 3HAUCHUE) 5-10
aTTectanus (3a4et 10 6a10B (MaKCHMaIbHOC 3HAYCHHE)
C OIIEHKOM) Bompoc 6mtera Nel 5 6ans10B (MOpOTOBOE 3HAUCHUE) 5-10
10 6annoB (MakcHMaIbHOE 3HAUCHHUE)
HToro mo npomMexyTO4HOM aTTeCTALINH (3a4eT C OLICHKOI) 10-206.
CyMMapHasi OlleHKa 110 JHCHHILTHHE: CyMMa 6auIoB TEKyIeH U TPOMEXYTOUHOH aTTeCTaliH 50 - 100 6.

Tabmuma 9 - Illkanma w Toka3aTeNnu OLIEGHUBAHUS pPE3yIbTaTOB Y4eOHOU pabOTHI
oOydaromuxcs Mo Bugam B OammsHO-peiTHHroBoM cucteme (BPC) 3 cemectp
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Yyebnas padbora |Cymma  |Bumpl u pe3ynbTaThbl OrneHka B aTTecTaluu Banst
(BUIBI) OamoB  |ydeOHOU paboThI (mKaJia ¥ ToKa3aTeNy OICHUBAHNS) (17 menenn)
Texymas yuebnas |60 KoHTposnbHble paboThl 3a onny KP ot 7-8110:15 Gamios
pabora B cemecTpe (3aruTa KOHTPOJIBHO 7 6a10B (IIOPOroBOE 3HAYCHUE) 30- 60
paboThI) 15 pasmoB (MakCHUMaIbHOE 3HAYCHUE)
(4 pabotsr)
HTroro nmo Tekyieii padore B ceMecTpe 30-60
IIpomexxyTounas |40 Penrenue 3amaun 1. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTalus 10 6amIoB (MaKCHUMaIbHOE 3HAYCHUE)
(3x3aMeH) Penrenue 3amaun 2. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
10 6ans10B (MakCUMabHOE 3HAUCHUE)
Bomnpoc 6mnera Nel 5 6a/10B (TOPOTOBOE 3HAYCHHE) 5-10
10 6ans0B (MakKCHMaITLHOE 3HAUCHUE)
Bormpoc 6uiera No2 5 danoB (oporosoe 3HaueHHUE) 5-10
10 6ans10B (MaKCHMaITLHOE 3HAYCHUE)
HToro mo mpoMeKyTOYHOH aTTecTanuu (IK3aMeHY) 20-406.
CymMMapHasi OLleHKa 110 IUCUUILIMHE: Cymma 0autoB TEeKyIei 1 IPpOMEKYTOYHOH aTTeCTallui 50 — 100 6.

Tabmuuma 10 - Illkama W ToOKa3aTeinw OLCHWUBAHHS PE3YJIbTaTOB Yy4eOHOH pabOThI
oOydaromuxcs o Bugam B OamnsHO-peiTHHroBoi cucteme (bPC) 4 cemectp

VYuebHas padora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI (ImIKaJia ¥ TIoKa3aTesId OIICHUBAHNS) (17 menenn)
Texymas yaebnas |60 KonTtpoapHbie paboThI 3a omny KP ot 7-810:15 6anmos
paboTa B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aa10B (IOPOTOBOC 3HAUCHUE) 30- 60
paboThl) 15 6anu10B (MakCHUMaIbHOE 3HAYCHHUE)
(4 pabotsr)
Hroro no Tekymeii pagore B cemecTpe 30 - 60
[Ipomexxyrounas |40 Pemenue 3amaun 1. 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 5-10
aTTecTalus 10 6ans0B (MakKCHMaIILHOE 3HAUCHUE)
(9Kx3aMeH) Pemenue 3anaun 2. 5 6ans10B (MOpOroBOE 3HAUCHUE) 5-10
10 6aqJ10B (MaKCHMaJIbHOE 3HAYCHNUE)
Bompoc 6unera Nel 5 pasoB (OPOTroBOE 3HAUCHUE) 5-10
10 6anoB (MakcuMaJbHOE 3HAUCHHUE)
Bompoc 6unera No2 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 5-10
10 6anoB (MakcuMaJbHOE 3HAUCHHUE)
HToro no npomMe:KyToYHO# aTTecTanuu (3K3aMeHy) 20-400.
CymMMapHasi OLleHKAa 110 AUCUUIIIMHE: CymMma 0ayutoB TEKyIei H IPOMEKYTOUYHOH aTTeCTallui 50 — 100 ©.

B mpomMexyTouHOHN arTecTalMM OLEHKa BbICTaBisieTcss B BenomocTh B 100-OamnbHOM
1IKajge ¥ B OyKBeHHOM SKBUBasieHTe (Tabnuia 11)
Tabmuma 11 — Cootnecenune 100-6amibHOM MIKaIbl U OYKBEHHOTO SKBHBAJIEHTA OLIEHKU

YpoBHHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix . -
o8 JUCIUIUIMHBI U Oyenka byxeennwiii oxeusanenm byxeennviti
KOMIIETCHILINH 9KBUBATIEHN
86 - 100 [IponBuHYTHIH 5 OTJIMYHO
66 - 85 IoBbIIeHHBII 4 XOpOIIOo 3auTeHo
51-65 [Toporossiit 3 YJIOBJIETBOPHUTEIHLHO
0-50 [lepssIit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuaJIbHO-TEXHHUYECKOE, IPOrPAMMHOE U YU4eOHO-MeTOAu4ecKoe
o0ecneveHue JUCHMILIAHBI.

5.1 YueOHast iureparypa
OcHoBHasi yueOHas1 IuTepaTypa
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1. [epmueB B.I'. Marematuueckuii ananus [DneKTpoHHBIN pecypc]: YueOHnoe mocodue / B.I'.
[llepurneB. . - DnexkTpoH.TekcToBbIE JaH. - MockBa: HULl UHOPA-M, 2014. - 288 c. — Pexxum
nocrtyna: http://znanium.com/bookread2.php?book=342089

2. llepmmues B.I'. Marematudeckuii aHanu3 [DIEKTPOHHBIN pecypc]: COOpHHK 3amad C
pemenusmMu: Ydebnoe mocobue / B.I'. IllepmmeB. - DnekrpoH.TekcToBbie naH - M.: HUIL
NHOPA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

JononHuTe/IbHAS Y4eOHAs JJUuTepaTypa

1. @uxrtenronsil, ['. M. OcHOBBI MaTeMaTH4ecKOro aHanusa. B 2 1. [Dnexkrponnsiii pecypc] : T.1:
yueOHuK / [.\M. ®uxteHronsil. — 9-¢ u3., CTepeoTHI. - DIEKTPOH.TEKCTOBbIC JaH. — (CaHKT-
[TeTepOypr : N3parenscTBO «JIaHbY, 2008. — Pexum JOCTYIIA:
https://e.lanbook.com/reader/book/65055/

2. @uxtenronsi, I'. M. Kypc nuddepeHmanrsHoro u MHTErpaJbHOrO UcUucieHus. B 2 1.
[Onextponnsii pecypc] :  T.2: yueOnuk / I'M. ®uxrenronpi. — 9-¢ u31M., CTEPEOTHN. -
OnektpoH.TekcToBble AaH. —  Cankt-Ilerepoypr : HzmatenbctBo «Jlamb», 2008. — Pexxum
noctyna: https://e.lanbook.com/reader/book/411

3. Marematudeckuii ananu3. Teopus u mpakTuka [DIEeKTpOHHBIN pecype] :  YdeOHoe mocodue /
[[umaues B.C., - 3-¢ u3x. - DnektpoH.TeKcToBbIe 1aH - MockBa: HUL] UHD®PA-M, 2015. - 351 c.
— Pexxum noctyna: http://znanium.com/bookread2.php?book=469727

4. MaTtemMaTHYeCKHIA aHAJIN3 B BOIIPOCaxX M 3a7adax [DIEeKTPOHHBIN pecypc] : ydeOHOe mocooue
/ B.®. byry3oB, H.U. Kpytuukas, [.H. Mensenes u ap., 5-e 3. - JIeKTPOH.TEKCTOBBIE JIaH -
Mocksa: OU3BMATIINT, 2002. - 480 c. - Pexum JIOCTYyTIa:
http://znanium.com/bookread2.php?book=544581

5. lonronosnosa, A.®. PykoBoACTBO K peLICHUIO 3ajiay 110 MaTeMaTndeckomy aHanuzy. Y. 1 : B 2
4y [DnekTpoHHBIM pecypc]: ydeOHoe mocobue / A.D. [onromomnosa, T.A. Konomsoknas. -
OnekTpoH.TekcToBble naH - Craspomnosb: CepBucmikoina, 2012. — 168 c. - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajibHO-TEXHHYECKOEe M  MPOrpaMMHoOe olOecnevyeHue

AUCHUIIJINHBI.
VYueOHble 3aHATUS 0 AUCHUILIMHE NpoBoaiTcs B yueOHbIX ayautopusx KI'TIN KemIV:

615 YueOHas aynutopus (MyJIbTUMEANNAHAS) IS 654079, KemepoBckast 001acTh, T.
IIPOBEICHYUS: HoBoxky3neuk, np-kr Metamnypros, 1. 19

- 3aHATHHI JICKIITMOHHOTI'O THUIIA.

CneuuaanzupoBaHnas (yueonasi) Me0esib: J0CKa
MenoBasi, kKadeapa, CTOJbI, CTYJIbSI.

Oo6opynoBanue 1Jis1 Mpe3eHTAIIUN Y4eOHOr 0
MaTepualia: crmayuoHapHoe - KOMITBIOTEp, dKpaH,
MPOEKTOP, aKyCTHIECKas cucTeMa (KOJIOHKH).

Hcnoan3zyemoe nporpammuoe odecnieyenune: Ubuntu
Linux(ceoboano pacrpoctpansiemoe I10), LibreOffice

17


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

(cBoOoHO pactpoctpansemoe [10), Sunexc.bpayzep
(oTedyecTBeHHOE CBOOOIHO pacnpocTpaHsemoe [10).

HurepHeT ¢ o0ecneyenuem goctyna B JUOC.

221 Koundepenn-3aa. YaeOHas ay TuTOPUS IS
MIPOBE/ICHHUS

- 3aHATUH CEMHUHAPCKOTO (ITPaAKTHYECKOTO) THIIA.

CnenmanuzupoBanHas (yaeOHasi) MebeJib: J0CKa
MEJIOBast, CTOJIBL, CTYJIBSI.

OodopynoBaHue Aj1s MPe3eHTAIIUH Y4eOHOTO
MaTepHaJia: CHCTeMHBIH 010K, MOHUTOPHI (10 1m1T.),
MUKIIEP-yCUINTENb, SKPaH HACTCHHBIN C
AIEKTPOTIPUBOJIOM, TIPOEKTOP, MUKPO(OHBI (2 mIT.),
MUKPOQOHHBIN ycHIuTeNnb (3 mrT.).

Hcnonb3yemoe nporpammMmHoe odecneuenne:MS
Windows (Microsoft Imagine Premium 3 year no
cybmmnensnonHoMy gorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansemoe 110).

HuTepuer ¢ goctynom B SUOC.

654041, Kemeporckas obmacts - Kysbacc, T.
Hogokys#nernk, yi. [{uonkosckoro, 1.23

229 a YuebOHas ayIuTOPHS TS IPOBEICHUS:
- 3aHATHA JIEKIUOHHOTO THIIA;
- 3aHATHUI CEMHHAPCKOTo (MPaKTUYECKOT0) THIIA.

CrnenmnanuzupoBanHas (yueOHast) MmeOeJib: JOCKa
MeJoBas, MapThl.

OobopynoBaHHe: MUKILIEP-YCHUINTEND, CACTEMHBIH
0JI0K, 3KpaH HACTEHHBIN C 3JEKTPOIPHUBOIOM,
MPOEKTOP, aKYCTHYECKask CHCTEMA.

Hcnoab3zyemoe mporpaMmMHoe o0ecrnedyenme:
MSWindows (MicrosoftimaginePremium 3 year o
cyonmnen3noHHomy toropopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pacnpocTtpansemoe 110).

Hnrepner ¢ noctynom B JUOC.

654041, Kemeporckas obmacts - Kysbacc, T.
Hogoxky3uerik, yiu. [{unonkosckoro, 1.23

605 YueOHas ayauTopus 11 IPOBEIACHHUS:
- 3aHATHH CEMUHAPCKOTO (MPAKTHYECKOT0) THIIA;

- F'PYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ;

654079, KemepoBckast 0671aCTh, T.
HoBoxky3neuk, np-kt Metamnypros, 1. 19

18




- TEKYIIEro KOHTPOJIS M POMEXYTOUYHOH aTTeCTaIlNH.

CneunuaanzupoBaHHas (yuednasi) Me0esib: J0cKa
MeJoBast, Kaenpa, CTOIbI, CTYIIbsI.

OodopynoBaHue Aj1s MPe3eHTAIIUH Y4eOHOT0
MaTepHaa:nepeHocHoe - HOyTOyK, 3KpaH, IPOEKTOpP.

Hcnoanzyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year no
cybmmmensnonHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoGomuo pacmpocrpansemoe 110), Firefox 14
(cBoOomHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oTeuectBeHHOE CBOOOIHO pacmpocrpansemoe I10).

HuTepHer ¢ o6ecnieuennem aocryna B JUOC.

606 YueOHas ayauTopus AJsl IPOBEICHUS:
- 3aHATHUH CEMHHAPCKOTO (TIPaKTHUYECKOTO) THIIA;
- TPYIIIOBBIX ¥ UHIUBUYAJIbHBIX KOHCYJIBTALUMN.

Cneuuaan3upoBannas (yuednasi) Mme0esib: J0cKa
MeoBasi, kadeapa, CTOJbI, CTYJIbSI.

Oo6opynoBanue 11 Npe3eHTAIIUN Y4eOHOr 0
MaTepHaia: nepeHOCHble - HOYTOYK, SKpaH, IPOSKTOpP.

Hcnoab3yemoe nmporpammHuoe odecnieuenue: M
Windows (Microsoft Imagine Premium 3 year o
cyonuuen3noHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pacmipoctpansiemoe [10), FoxitReader
(cBoGomHO pacmpoctpansemoe 110), Firefox 14
(cBoboaHO pacnpoctpansemoe 110), SAnnexc.bpayszep
(oredyecTBeHHOE CBOOOAHO pacnpocTpaHsemoe I10).

HHTtepHert ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckast 001acTh, T.
HoBoxky3sneuk, np-kt Metamtypros, 1. 19

333 YuebHas ayauTOpHS ISl IPOBEACHUS
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;
- TPYMNIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYJIbTALUH.

CrnenmnanuzupoBanHas (yaeOHast) MeOeJib: J0CKa
MEJO0Basi, CTOJNBI, CTYJIbSI.

O0opynoBaHue: nepeHocHoe - HOyTOyK, 9KpaH,
HPOEKTOP.

Hcnonb3yemoe nporpammHoe odecreuenne: MS
Windows (Microsoft Imagine Premium 3 year no

654041, Kemeposckast obmacts - Kysbacc, r.
Hogoky3Hnern, yiu. Llnonkosckoro, 1.23
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cyOauneH3noHHOMY 0oroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansemoe [10).

Hnrepner ¢ groctynom B JUOC.

607 YueOHas aymuTOpus U IPOBEICHHS:
- 3aHATUN CEMHUHAPCKOTO (MPAKTHYECKOTO) THIIA;
- TPYIIIOBBIX M WHMBUYaJIbHBIX KOHCYJIbTAIINH.

CnenmanuzupoBanHas (yueOHasi) MebeJib: J0CKa
MEJIOBast, CTOJIBL, CTYJIBSI.

OodopynoBaHue 1151 Mpe3eHTAIINH Y4eOHOT0
MaTepHaa: nepeHocHoe - HOyTOyK, 9KpaH, IPOSKTOP.

Hcnoab3zyemoe nporpammHuoe odecneyenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyonuuen3noHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobOIHO pactpocTpansemoe I10), FoxitReader
(cBobomano pacmpoctpansemoe I10), Firefox 14
(cBobomHO pacmpoctpansemoe [10), Aunexc.bpayzep
(oTedyecTBeHHOE CBOOOAHO pacnpoctpaHsemoe 110).

HUnrepHer ¢ odecneuenuem goctyna B JUOC.

654079, KemepoBckast o0acTs, T.
Hosoxky3neuk, np-kt Metamnypros, 1. 19

716 YueOHast ayaAuTOpHs AJIsl IPOBEICHUS:
- 3aHATHUN CEMHHAPCKOT0 (IPaKTUYECKOTO) THIIA;
- TPYIIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYJIbTALIUH.

CrnenmnanuzupoBanHas (yueOHast) MmeOeJib: JOCKa
MeoBasi, kadeapa, CTOJIbI, CTYJIbSI.

OodopynoBaHue 11 MPe3eHTALIUH Y4eOHOTO0
MaTepHaa: nepeHocHvle - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe odecrieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cy6nunensnoHHomy porosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHo pacmpoctpansemoe I10), FoxitReader
(cBoGoaHO pacmpoctpansemoe [10), Firefox 14
(cBo6OmHO pactpocTparsemoe 110),
SAnnexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HnTepHet ¢ o0ecneyennem gocryna B JUOC.

654079, KemepoBckast 001acTs, T.
HoBoky3ueuk, np-kt MeTtamnypros, 1. 19

616 YueOHas ayAuTopus [Jis NPOBEIACHHUS:

- TPYIIIOBBIX ¥ MHAUBUYAJIBHBIX KOHCYJIBTALINN;

654079, KemepoBckast 06J1acTh, T.
Hosoxky3neuk, np-kt Metamnypros, 1. 19
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- TEKYIIETo KOHTPOJISI ¥ IIPOMEXYTOYHOH aTTeCcTallny.

CneunuaanzupoBaHHas (yuednasi) Me0esib: J0cKa
MenoBas, kadeapa, CToisl, cTyibs. O0opyaoBaHue
1JI IPe3eHTAIUHN YU4e0HOT0 MaTepuaa:
nepeHocHvle - HOyTOyK, 9KpaH, MPOEKTOP.

Hcnoan3zyemoe mporpammuoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyonuuensnoHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoboaHO pacmpoctpansemoe I10), Firefox 14
(cBoGOmHO pacupocTparsemoe 110),
Annexc.bpaysep(oTeuecTBeHHOE CBOOOTHO
pacnpoctpansemoe 110).

HuTepHer ¢ o6ecnieuennem gocryna B JUOC.

614 YueOHas ayaAuTOpHS AJIsl IPOBEICHUS:

- 3aHATHA JIEKIUOHHOTO THIIA,;

- 3aHATUH CEMHHAPCKOTo (PaKTUYECKOTO) THUIIA;
- TPYIIOBBIX ¥ HHAWBUAYATBHBIX KOHCYIbTALIUH.

CneuunagnzupoanHas (yueOHasi) Me0eJib: JOcKa
MeoBasi, kadeapa, CTOJIbI, CTYJIbSI.

OodopynoBaHue 11 MPe3eHTALINH Y4eOHOT0
MaTepHaa: nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoab3zyemoe nporpammHuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cy6nunensnoHHomy porosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pacmipoctpansiemoe [10), FoxitReader
(cBobomHO pacmpoctpansemoe 110), Firefox 14
(cBobomHO pacnpoctpansemoe [10), Aunexc.bpayzep
(oTeuecTBeHHOE cBOOOIHO pacnpocTpansiemoe [10).

HHTepHer ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckast 00macTs, T.
HoBoxky3sneuk, np-kt Metamutypros, 1. 19

718 YueOHas ayAuTOpHs 1Jis IPOBEIACHUS:
- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;
- TPYNIOBBIX U HHIUBUAYAIBHBIX KOHCYJIbTAIINH.

CneuuaanzupoBaHnas (yueonasi) Me0esib: J0CKa
MeoBasi, kKadeapa, CTOJbL, CTYJIIb.

Oo6opynoBaHue 1Jis1 Mpe3eHTAIIUN Y4eOHOr 0
MaTepuaJia: epeHOCHOe - HOYTOYK, SKpaH, IPOSKTOpP.

654079, KemepoBckast 06J1acTh, T.
HoBoxky3neuk, np-kr Metamtypros, 1. 19
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Hcnoanzyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year no
cyonuiieH3noHHOMY oroBOpy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe I10), FoxitReader
(cBoGomno pacmpocrpansemoe I10), Firefox 14
(cBoOomHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oreuecTBeHHOE CBOOOAHO pacmpocTpansemoe [10).

HnTtepHeT ¢ o0ecnneyenuem goctyna B JUOC.

5.3  CoBpemenHble  npodeccHOHANbHbIE  0a3bl  JaHHBIX U

HH(OPMAIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.
IMepeuvens CIIB u UCC no nucuuniimHe

1.  Obwepoccuiickuii mamemamuveckuii nopman (UHGOPMAYUOHHASA —cucmema) -
http://www.mathnet.ru/
2.  Mathcad-cnpasounux no svicuiell Mamemamuxe -

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

3. ZbMATH — mamemamuueckas b6aza oannvix, oxeamvlearowas mamepuaisl ¢ Konya 19
seka. zbMath codepocum okono 4 000 000 ooxymenmos, uz 6onee 3 000 scypnanos u
170 000 kHue no mamemamuke, Ccmamucmuke, uH@opmamuke, a MmMakKxice

MawuHocmpoenuio, (husuke, ecmecmeennvim Haykam u op. — https://zbmath.org/.

6 Unble cBeeHns U (WJIH) MATEPUAJIBI.
6.1.1lpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

6.1.1. KontpoJbHasi padora no Teme « DyHKINN»

1. Haiitu oGnacte onpeaeneHuss GyHKIUH:

a) y=\/§—lg(5—x)+i;
X—2

. X+3
0) y= arcsmT .
2. Haiitu o6nacte 3HaYeHUHN QyHKINU:
X
a)y =3c:osz—4;

6) y=v4-x*>+3
3. Haiitu QpyHKIMIO 0OpaTHYIO JaHHOW U MOCTPOUTH 00a rpaduka B OHOI cUCTeMe KOOPIMHAT:
y =2-3X
4. IToctpoutsb rpaduku QpyHKIHI:
a) y=—X"—x+2;
6) y=—x’ —|X|+2;
B) y:‘—x2 —|x|+2‘;
ry= —|Ogo’5|X| -
22
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6.1.2. KoutpoJabHasi padora no teme «IIpexen»

X—2 4x° . sinx —cos X
. 4x° —5X - -
Haiitu npenensl: a) lim ;0) lIm ——; lim

o2 )2 gx+2° " e 1o3¢ T ot cos2x
(x+lj
r) lim
x>@\ X +3

6.1.3. KoutpoabsHasi padora no teme «HenpepbIBHOCTE»

_ X>2
Uccnenosarts HKIIMM Ha HEIIPEPBIBHOCTH: a) Y = o)y= {X
by pep )Y =" Y= XX <2

32_
X°+5

+ 27"

1

B) Y=

6.1.4. KontpoJibHasi padora no teme «/IuddepeHunannnoe ncHUCIEHNE

HccnenoBath MetomaMu TudQepeHINaIbHOI0 HUCUYUCICHUS ciieayonme (yHKIUU U,
UCIIONb3Ys PE3yJbTaThl UCCIEIOBAHUSA, IOCTPOUTD UX TPAPUKH.

X2 —2x+2 _x2
1) y=2"E2 0 g) y-e2X X
x-1

6.1.5. KontpoJabHasi padora no Teme «HeonpeneneHHblii ”HTErpam»

Hailit nHTErpasbL:

. ] (arccosx)? X+2 .
1 2 —4x)sin2xdx ; 2 —dx, 3) | ———adx;
)J( ) )I J1-x2 )Ix2+x+3
2x2 —3x -1 . X% +2x—3
4 dx: 5) |sin® xcos? xdx : 6 dx.

(x=4)(x-3)x
6.1.6. UnguBUayadbHOE 3a71aHue M0 TeMe «OnpeneieHHbIN HHTErPa»

BrrunciuTe:

JVF1+1 ) 2.£e‘&dx.

Haiiti miomanas Gurypsl, orpaHU4eHHON TUHUSAMMU:
2 1 2
3. y:x44,y:§x,y:5.

Haiitu 0o0beM Terna, MosryueHHOT o Py BpalleHud (pUrypsl, OrpaHMYeHHON JTMHUAMU:
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4. x=y?, x=1, y=0.(0X, QY).

6.1.7. Tect mo pazgenam: «BBeaenne B ananusy», «AuddepenuuanpHoe ucunciaenne,
«HTerpanbHoe HCYHCIEHU e

BBeneHne B aHaIU3

1. O6nacmuio onpeoenenus pynkyuu Y =In(9—X) + X+ 5 ssuiemes npomesicymox:
1) [-59); 2) (-59);3) [-59]; 4) (-59].

2. Bnuwume 8 ymsepoicoeHue Hedocmaroujue cio8a:
Ilepemennas BenuunHa «(X) Ha3bIBaeTCS , €CJTH ee Tpeen

paBeH 0.

3. Bnuwume 6 ymeepoicoernue Hedocmaioujee ciogo.
Ecnu gucnioBast mocneioBaTeIbHOCTS MOHOTOHHA M OTPAHUYEHA, TO OHA

4. Bnuwume 6 ymegepicoenue Hedocmarowue cliosa:

. 1
lim \t+= | =e nasvisaemcs ,a
X—0o0 X

. Sinx
lim——=1 nasvisaemcs

+-0 X

5. Kaxoe u3z svipadxicenuil He A67151emCsl HEONPeOeleHHOCIbIO?

/5|2 bo-slia) ol | 2.

3 2
lim 3X +23X 2_4X paee:
X—>—>0 4X —

1)0; 2) w; 3) %; 4)%.

1
7. @ynkyus Y = Pxumeem 6 mouxe X=0 :

1) ycTtparumsIii pa3pheiB; 2) paspeiB | poaa; 3) paspsis |l pona; 4) He nuMeeT pa3phiBa.

8. @yukyusa y = 1X

HenpepbleHa Ha Oompe3Ke.
X
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) Faolia) Fra) 9 [0 9| S

9. Bnuwume 6 ymeepicoeHue Hedocmaroujue cioea:

Ecmu |jm f (X) = oo, to npsimast x=a Ha3biBaeTCs
X—a

10. Bnuwume 6 ymeepoicoeHue Heoocmaroujue cioea.

Ecim cymectsytor npeznenst K = |jm F(x) 1 b=|jm (f (x) —kx), To rpadux

X—>00 X—»00

¢byukuun y=f(X) umeer

11. Kaxoii uz epaguxoe ¢hynkyuu ne umeem acumnmom?

1 1 3 1
)Y="32y=—"7i8)y=x-3:4 y=-¢

JAnddepennuanbHoe HCIUCTIEHTE

1
12. 3nauenue npouseoonoii Gynryuu Y = @x 6 mouxe X=1 pagho

Dei2) e 3)s;d) -+
a a

13. Vpasenenue nopmanu k epaguxy gpyukyuu y = x° 6 mouxe X=1 umeem 6uo:
1 3 1 3 1 3 1 3
) y=—X+=3;2) y=—2X+—;3) Yy==—X——;4) y=—2X——.
) Y=oX+252) Y=—oXH 25 8) Y=o Xmoi ) Y =—oX =

2

14. @yuxyus y = ybbvi8aem Ha NPoOMeNCymKe:

x-1
1) (-3-2):2) (-10): 3) (o;%); 2) (23).

2

15. @yuxyusay = umeem MAKCUMYM 8 mouKe.
X —

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

16. Haubonvwee snauenue gynkyuu Yy =€ " na ompesxe [0;1] PABHO:

L1341
a a

17. Bnuwume 6 ymeaepaicoenue Hedocmaroujee cilogo:
Ecnmu @pyHkIust B Touke X, IMEET KOHEYHYIO TIPOU3BOHYIO, TO OHA HA3hIBACTCS

B 3TOU TOUKE.
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18. Vemanosume npasunvyro nociedogamenbHOCmMb HAX0HCOEHU NPOU3BOOHOU

@dyHKyuu.
e HaiiTh npupamenne GQyHKIUU Ay ;

e HAWTH OTHOIIICHHE —— |
AX
e J5aTh X mpuparieHue AX ;
Ay

e HaiTH Ipeaes OTHOUICHUS X npu AX —0.
X

19. Bnuwume 6 ymeepoicoenue neoocmaroujee cioso:

Touku, B KOTOpBIX IPOU3BOIHAS paBHA () WJIM HE CYIIECTBYET HAa3bIBAIOTCS

20. Bnuwume 6 ymeepacoeHue Heoocmarowue ciosa.
['naBHas 4acTh npupanieHus GyHKINHU, THHEWHAS OTHOCUTEIBHO AX Ha3bIBacTCs

GyHKIHH.

21. Brnuwume 8 ymeepoicoenue nedocmaiowue closd.
Ecnu B Touke X, , NpuHaAJeKaei 0061acTu onpenenenus GyHKINU, BTOpas

POXU3BOAHAS MCHACT 3HAK, TO X, SBJIACTCA

HNHTerpasibHoOe HCYMCIEHHE

22. Bnuwume 6 ymeaepoicoenue Hedocmaroujue Closa:

COBOKYITHOCTB BCEX MEPBOOOPA3HBIX IS JAHHON (DYHKITUHM HA3BIBACTCS

23. Bnuwume 6 ymeaepoicoenue Hedocmarouue Closa:

CDOpM}’J'Ia HHTCTPHUPOBAHUSA 11O HACTAM UMECT BUJL

24. VYcmanoeume coomeemcmesus u enuuiume 0YK8y psaoom ¢ Yuppoti:

1. j% a) arctgx +C;

X
dx
2. ; 0) In{x|+C;
j1+ x? ) Infy

3. I d)z( ; B) tgx +C.
COSs” X

Omeemur: 1 o2 53 4

25. J.% paegen.
RS

1
D1; 2)e; 3)-1, 4)5.
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26. Ycmanosume coomeemcmesus u enuuiume O6ykey psoom ¢ yugpoi:

b
1. myTomap MIoCKON GUrypsI; a) ﬂj yZdx:
a
b
2. JUIMHA yTH KPUBOW; 0) .[ f(x)dx;;
a

b
3. 00beM Tena BpalieHus; B) ‘Hl+ (y')2 dx ;

b
4. oAb MOBEPXHOCTH r) ZEI y-41+ (y’)2 dx.

BpaICHUS;

27. Bnuwume 6 ymsepoicoenue neoocmarouee cnogo:
OmnpeneneHHbIi HHTETPa ¢ 0ECKOHEUHBIMHU MpeAeiaMi HHTETPUPOBAHUS

Ha3bIBACTCA

6.1.8. KontpoJsibHas padoTa no teMe «IJKCTPeMyM (PYHKIIHH IBYX MepeMEHHbIX»

Keiic-3aganue:

B mpotiecce mpou3BoACcTBa UCHONB3YIOTCS ABa BUAA pecypcoB: kanutan K u Tpyx L.
0.5 703
®ynkuus Beimycka umZ = akK ™ L7, Ha apeH1y QOHIOB (KamuTana) u OIIaTy
Tpyna BbifesneHo 60 y.e., CTOUMOCTh apeH Ibl eIMHUITBI (POHTOB paBHA 3 y.€., CTaBKa 3apabOTHOU

miatel 4 y.e. Ilpu kakoM 3Hadenuu K mocturaercst HAaMOOIbIIHNI 00beM BhITycKa?

6.1.9. KontpoJsbHas padora no teMe «@yHKIIMHA HECKOJIbKHX MePeMeHHbIX

1. Haiitu HauGonbinee u HauMeHblnee 3Hauenus gpynkuuu Z = f(X,Y) B samxayTOif
obnactu D, 3amanHOl cucteMoii HEpaBEHCTB.
Z=X°+y?—9xy+27; 3>x>0, 3>y>0.

2. DKCIepUMEHTAIBHO TOJTyYeHbI IIATh 3HaUeHNH McKkoMoi GyHKmH Y = f (X) mpu msatu

3HAYCHHAX APTYMEHTA, KOTOPHIE 3alMCaHBbI B Tabiuie. MeTo10M HAMMEHBIIHUX KBAPATOB HAUTH
ynkunto y = f(X) BBuze y=ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3
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3. Halitu pasmepbl MNpsSMOYTOJIBHOTO Mapajuiefienunena  odbeMa V, HUMEIOIIero
HAUMEHBIIYIO TOJHYIO IIOBEPXHOCTb.

6.1.10. KonTpoJsbHas padora mo teMe «UuciaoBble, CTeNeHHbIE PAIBLD

1. MiccnenoBath CXOAMMOCTD PSIOB:

) Inn b) Z(Bn 1)” /2 C) i nn d) . e? 1 ) © 3
a " . = ,¢ sin(n® + 4).
Z—‘in\/n +1 4an+1 nnt-3" ”Z=:11—cos. nZ:l ( )

n

2. Haittu O6J‘IaCTL CXOAMMOCTH (DYHKITMOHAIHHOTO PA/IA.
n

3M8

(x+n

0 n

Zg—xz”sin(xwm)

n=1

x3)

:M8

6.1.11. KonTpoJbHas padora no teme «Psaabi @ypbe»

1. Pa3noxxuTh GYHKIIUIO f (X) W yKa3aTh IPOMEXKYTKH, TJe cymma paga Oypbe paBHa QyHKIMH f (X)
4,x €0, 7] %, = -7, % =0,
0,x € [~ 7;0), %,

2. Pa3noxuTh B MHTEpBaje (O, TE) B psit @ypbe a) 1o Kocuuycam, 6)mo cuaycam ¢Gyukimn: T (X) = X;
f(X)=7—-x;

¥ HaiiT cymmy psina B Toukax Xp . f(X) = {

3. Paznoxuts B psag @ypbe a) o cuHycaM, 0) Mo KOCHHYCaM s f (X), orpeieIeHHON Ha (O;ZTC)

f(x)=x*, f(x)=x°

4. Haiitn unterpan @ypre QyHKIMN TPOJOKUB €€ HEUETHBIM 00pa3oM Ha MHTEpBal (—OO;O) , €CIH

£(0) = {sin X, X €[0; 7]

0, x>rx

6.1.12. KonTpoabHasi padoTa nmo Teme «/{BoiiHbIe, TPOHHBIC HHTETPAJIBLD)

2
1 1-x
1. I3MeHUTh MOPSIOK HHTETPUPOBAHUS f dx J. f(x,y)dy
-1 0

2. BeraucnuTh HHTETpas ” (3x* —2xy+ y)dxdy , eciu 061aCTh HHTErPUPOBAHHS A OFpaHHYCHA
A

muHuAMH X =0, x =y2,y = 2.

3. BBIUuCIuTh 1BOMHOM HHTETpaj, UCHOIb3Ys NOISPHBIE KOOPIUHATHI
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”.:z’xdy Dixt—2x+y*=0, ¥—dx+y* =0, y= il ¥ =a3x

B 3

1 x Xy
4. BBIYUCINUTH TPOMHOM UHTErpa [ dx[dy | (X+y+2)dz
-1 0 0

5. BoruncnuTh 00beM TeJIa, 3aaHHOr0 HepaBeHcTBaMu X+ Yy+zZ<a, 3Xx+y=a, 3x+2y<2a
,y>0,2>0.

6.1.13. KonTtpoabHasi padora mo teme «KpuBojMHeiiHbIe HHTErPaJbD»

2 2 2 o
1. Beiuucaute HHTETpal I(x +y°+z")ds 1O OIHOMY BHTKY BHHTOBOH JIMHUH
AB
x=cost; y=sint;, z=t; 0<¢t<2m

2. BpluuCIUTh KPUBOJIMHEWHBIN HMHTErpal Ixz ydx+x’dy. L — KOHTyp, OrpaHHYECHHEIH
L

2 2
napabonamu y° =x; x~ = y.HamnpaBnenue 00xo1a KOHTypa MOJIOKUTEIHHOE.

3. BbIUMCINTH KPUBOJIMHEHHBIM WHTErpajl BTOPOrO THIIA J.ydx*‘ XdY  rne L — uersepts
L

. Vs
okpyxHoctt X=Rcost, y=Rsint or 1y =0 u 12 :E'

6.1.14. KonTposabHasi pa6oTa no TeMe «AHATUTHYeCKHe GYHKIMH KOMILIEKCHOI NepeMeHH oI

1. Joxa3aTh aHaIMTHYHOCTH (DYHKIMI ¥ BBIYUCIHUTH UX IPOU3BOIHYIO:
1.s8inz,2. ctgz,3. Inz.
2. Haiitu ocoOble TOUKM QYHKIMH: § (2) = 2°+3 f,(2)= z-1
S (2222217 C 2(2° +1)

3. IIpoBeputh, uTO PYHKIHS | = 1 |n(x2 + y2) SIBJISICTCS] TAPMOHHYECKO}A.
2

4.  Haittu amamutuueckyio ¢pynxmuio f(Z)=U+ 1V no 3agaHHOil nelcTBHTENHHOM YacTH

u(x,y) = x> —3xy? + 2y

6.1.15. KonTpoJsbHas padora no teme «Psaa Jlopana»

1. Paznoxuts B psig Jlopana:

1 1
f(2)=——— 0<|z/<1; f(2)= z>1
@= 0 1<lit@=
2. Haiitu ocoOble TOYKH (PYHKIIUHN U ONIPENIEIUTh UX XapaKTep ;
1-sinXx

6.1.16. KonTponbHasi paboTa no teMe ««BbrueTs»
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1. BEIYHCTUTH BBIYETHI BO BCEX KOHEUHBIX 0COOBIX TOUKaX (DYHKIIUU:
tgz
f(z)=—2—
T

-=z

4
2. BH‘II/ICJ’II/ITB BBIYCTEI BO BCEX I/IBOJ'II/IpOBaHHBIX OCO6BIX TOYKax, BKJIHO4Yasa 6CCKOHC‘IHO
YAQUICHHYIO TOUKY, I (QYHKITUH:

1
22+ =

f(z)=e 7

3. BelunucinuTh HWHTCrpajibl C IOMOIIBIO BBIUCTOB!

sin z dz dz
N3 ! 3
‘Z‘:l 7 ﬂ ‘Z‘=3 "+ 4Z
4

6.1.17. KonTpoJbHas padora no teMe «OnepanuoHHOe UCYHCTEHUE»

1. TIpoBepuTh, Kakue U3 yKa3aHHBIX (QYHKIMHA ABISIOTCS (QYHKIMSIMH-OPUTHHAIAMU:
ft)=b'n(t), b>0, b=1.

f(t) =e" n(),

2. Haiitn m300pakenne (QyHKIMA, UCTIONB3YsI CBOMCTBA JTMHEWHOCTH, TOAOOHS, CMEIIEHUS U
3anas3ablBaHus:

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

r) ft)=e™t®, m) f(t)=sin(t-bt-h),

3. Haiitu uzobpaxkenne QyHKIMU, 33 JaHHON TpadUIeCcKH:

6.2. IlpumepHble BoONpoOchbl M 3aJaHMA / 3aJa4yu VIS NPOMEKYTOUHOI

aTTecTaluu
Tabdmuua 12 - IIpumepHble TeopeTHYeCKHe BONPOCHI M NMPAKTHYECKHE 3aJaHUA K

IK3aMeHY/3a4eTy ¢ OLeHKOM
Cemecmp 1

| Pasziensl i TeMsI | IlpumepHsie | TIpumepHbie npakTHUCCKHE 3a1aHMs
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TCOPCTUIYCCKUC BOMPOCHI |

1. BBenenue B aHaJIU3

1.1. Oyukams

1. Omnpenenenue
(hyHKITHH, CTIOCOOBI
3aJIaHusl, CBOMCTBA
(hyHKIHIA.

2. OcHOBHBIC
3JeMeHTapHbIe (QYHKITUH,
WX CBOHCTBA U TpauKU.

1. Haiitu o6macThb onpez[eneHI/I;I (yHKIUH:

f(X)=v4- X+ —
I (1 x)
2
f(x) = _vxi-1l
arcsin(x—1)
2. Haiiti 00nacth 3HaYeHUHN QYHKITHIA:

ol
X2

=4/2x+1

3. Tloctpouts rpaduku GYHKITHIA:
1
y="5
y = 2x+1
y=+v9-x°
1.2. Tlpenen uncnooir | 3. Ywucnosas 4. IlycTh mOCNenoBaTeNbHOCTD {Xn} CXOMUTCS.

IOCICA0BATCIbHOCTH

MIOCJIE/IOBATENILHOCTD U €€
npesen.

4. Tlpusnak
CYILECTBOBAHUS Ipejieia
MIOCJIE/I0BATEIILHOCTH.

SBnsieTcs M CXOSIIEHCS TOCIe0BATENFHOCTD
{Xn+1— Xn}?
5. BeuucnouTh npeaen:

1 1 1
lim —+—+ +—
x>0 1.2 23 n-(n+1)

1.3. IIpenen ¢pyHkunu

5. Ilpenen dbyHKIHN.
OCHOBHBIE TEOPEMBI O
npeenax.

6. BeckoHeuHO Maible 1
OEeCKOHEYHO OOoIbIITNe
BEJIMYHMHBI, UX CBOHCTBA.
7. Ilepsblit u BTOpO#
3aMeyvaTeNbHbIC MPEJIEIIbI.
8. Heonpenenennsie
BBIpaKEHHSI.

6. Haiitu npenensr:

lim

x>0 sin 7x

3x2
hm(l+££)
X—>00 X
mV1+x—V1—x

X

x—0

1.4. HenpepsIBHOCTH
byHKIIIN

9. HenpepbiBHOCTH
(hyHKIIMH B TOUKE U Ha
MHOECTBE.

10. Toukwu pa3pbiBa
($YyHKIHUH.

11. Omnepanmu Hax
HENPEPHIBHBIMH
GbyHKIUAMY.

12. CpoiictBa (hyHKIHH,
HENpepBIBHBIX HA
OTpe3Ke.

7. HccnenoBaTh QyHKIMH HA HENPEPHIBHOCTB:

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

8. oonpenenuts cieayromnire QyHKIUH 10
HEINPEPBIBHOM B 3aJaHHOU TOYKE:

2
X" +x-12
f(X)=———F—
X—2-~y4-x
9. MHccaenoBaTh Ha HETIPEPBHIBHOCTH (PYHKIIMIO U
OHpe)IeJ'H/ITL THUIT TOYCK pa3pLIBa, €CJIN OHU €CTh

mpu X#3. (f(3)=7)
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y—32_x+2‘x-y— 1
x?+5 ’ X2 —3x+2

2. InddepenunaibHoe ucuucaieHue GyHKIHUHN OHOI nepeMeHHOI

2.1. llpousBoanas

13. Omnpenesenue
MIPOU3BOAHON B TOUKE.
I'eomeTpudeckuit cMbICI
IIPOU3BOIHOM.

14. HenpepsiBHOCTB
muddepeHIpyeMoit
(GYHKIHUH.

15. TIpou3BoaHAs CyMMBIL,
MIPON3BE/ICHHS, YACTHOTO
IBYX QYHKIIHUH.

16. IlpousBomHas
CIIOKHOM (hyHKITHH,
HesIBHOHM (QyHKIUH,
CTETEHHO-TIOKA3aTEIbHON
(GYHKIUH.

2
10. B kaxotii Touke mapaboib y=X"—2x+5
HY’KHO TTPOBECTH KacaTeIbHYyI0, 9TOOBI OHa OblIa
HEePIEeHANKYISIPHa OMCCEKTPHCE MEPBOTO
KOOPAWHATHOTO YTJIa.
10. Haiitu npou3BoiHbIC (hYHKITHH:

y=3x-x;

—tg°%;
y=1 5
y =2""*./sin x
y = (sin x)*

x*-cosy+y?-cosx=0

2.2. llpunoxeHust
MPOU3BOJAHOU

17. Teopema ®epma u
Teopema Poss.

18. Teopema Jlarpamxa.
19. Ilpasuo Jlomwmrans.
20. IpuzHaku
BO3pacTaHMsl U yObIBaHUS
(hyHKIHH.

21. DxcTpeMyM GYHKIHH.

Heobxoxnmoe ycnosue,
JOCTaTOYHBIE YCIIOBHSI
AKCTpeMyMa (QyHKIIUH.
22. BBIyKJIOCTh U
BOTHYTOCTb Ipaduka
¢dbysaxun. Toukn
neperuoa.

23. Acumnrotsl rpaduka
¢dhynakun. OOrras cxema
HCCIICZIOBaHUS (PYHKIIUU.

11. Ilpumenuma u Teopema Post k GyHKINUN
y=1-3vX* Ha orpesxe [-1;1].
12. Haiitu npeaens mmo mnpaswry Jlommrans:
. x"—1+Inx
lim——;

x—l1 ex —e

(SRR

. Xxe
lim ;
xow x et

11. HccrnenoBaTh HAa MOHOTOHHOCTh M HAWTH TOYK
IKCTpeMyMa (GyHKIINU:

y= X
1-x%’

CxP-2x+2.
x-1
12. HWccnenosaTh Ha BHIMYKIOCTh, BOTHYTOCTh U
HaNTH TOYKH reperuda QyHKIIH:
y= .
1-x*"
o xP-2x+2
x-1
13. HccnenoBate MeTogamu qudQepeHITHaILHOTO
MCYMCIICHMS Ceayrolre GYHKIIMU 1, UCIIOIb3YS
pe3yJIbTaThl UCCIICAOBAHUS, IOCTPOUTD UX TpaduKy|

’

X 1
— -y = pl—X
= cy=e
y 132 y

2.3. Iuddepennman 24. Tudpdepenmman 13. Breryncnuts npuOIMKEHHO TP TTOMOIIH
bynKmm GynKim. nuddepennmana /25,01

25. INpumenenwue .

ucdepentmana K 14. Haiitu nuddepenuman Gysxumu:

MIPUOTKEHHBIM

BBIYMCIICHUSAM. y= Ux? -X3;
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a1 x

ITpoMexxyTouHas
aTTECTAITHs - IK3AMeEH

Cemecmp 2

Paszness! U TeMbBI

[TpumepHbie
TEOPETUUECKHUE BOIIPOCHI

[TpumepHBIe IpaKTUYECKHUE 3aJaHU

1. UuTerpajibHoe MCHH

cjeHue PyHKIUM OJHON NepeMeHHOoM

1.1. HeonpeneneHHbIi
MHTETpaI

1. TlepBooGpa3nas
GbyHKIMH U
HEOIPEACIICHHBIN
nHTerpan. CBoicTBa
HEONpeIeIIEHHOTO
UHTETpasa.
HenocpencreenHoe
MHTETPUPOBAHHE.

2. Merton 3aMeHBI
MIEPEMEHHOM,
WHTErPUPOBAHKE TI0
acTsIM.

3. HWurerpupoBanue
palMoOHABLHBIX JPOOeH.
4. UHarerpupoBaHue
TPUTOHOMETPHUIECKHX
(bYHKIHIA.
WurerpupoBanue
UppaLMOHATBHBIX
(yHKIHHA.

1. Haiitu uaTerpabL;
X% +2x —3/x
RS
J~ 1-cosx
(x—sin x)?
I(3x +4)e¥dx

I X+2 dx

X2 +Xx+3

J- 2x* -3x -1 dx
(x—4)(x—3)x

Icos5 xdx
Isin3 X cos? xdx

J- X+1

——_dx
NX? +4x+5

1.2. OnpeneneHHbIN
HHTETpa

5. Omnpenenennsbrit
WHTETpaJ, ero
FE€OMETPUYECKHI CMBICIL.
CBoiicTBa ONPEIECICHHOTO
WHTErpaja.

6. ®opmyna HetoToHa-
JleitOnuma. Teopema o
CpEeIHEM.

7. 3amMeHa nepeMeHHOH U
WHTETPUPOBAHUE I10
4acTsM B OIPEACICHHOM
WHTETpaje.

8. HecoOcTBeHHEIE
HUHTErpajibl.

2. BpIUHCIUTE:

4 5
.[ x-1 dx; IXZ-\/l—XSdX;
0\/;+1 4
In2

_[\/ex —1dX;
0

ZInx ©dx
e as

+0o0
Ix-ezxdx

—0

1.3. Ipunoxkenus
OTIPENICIIEHHOTO
WHTeTpala

9. IInomans mIOCKOM
¢burypsL.

10. [dnuna gyru KpUBOH.
11. O6wem Tena
Bpaienus. [lnomanp
MMOBEPXHOCTHU BPAIICHUS.

OrpaHUYEeHHOUN

3. Haiitu miomans Qurypsi,

JIMHUAMM:
y=x"+1, y:%xz, y=5.

4. Haiity JUtMHY JTyTH KPUBOW:
y = 24/x , oT x=0 110 x=1;

5. Haiitu oObeM Tena, TOAYYEHHOTO MPU
BpaleHuu (QUrypbl, OrpaHUYEHHON JTMHUSIMH:
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x=y? x=1, y=0.(0X, OY).
6

" Haiftu muiomaip MoBEepXHOCTH BpalllEHHUS:

9y? = x(3-x)?, upn x €[0;3]

2. OyHKIHMH HECKOJIbKHUX MepeMeHHbBIX

2.1. Onpenenenue
(yHKITUY IBYX U
OoJee IepeMEHHBIX

12. Onpenenenue
¢byHKIIMA ABYX U Oonee
HEPEMCHHBIX.
I'eomeTpuueckoe
n3o0paxkeHue QyHKIUH
JIBYX MIEPEMCHHBIX.

13. Ilpenen u
HETPEPBIBHOCTH QYHKITUH
JIBYX MIEPEMCHHBIX.

7. Haiitu oOnacts onpenenenus GpyHKIuA
z=x2+y?-9xy + 27,
Z=x2+2y*+1;

z=In(x-y)

2=+J4-x" -y

8. I/ICCJ'IGI[OBaTI) (byHKHI/II/I Ha HETIPCPBIBHOCTh:
Z=x%+y2-9xy + 27;

Z=44-x* -y’
1

7=—
X—y

2.2. IlponsBogHBIC U
nuddepeHuanst
(YHKIUH HECKOTBKUX
MepEeMEHHBIX

14. Yactasle
MIPOU3BO/IHBIC, HX
T€OMETPUYECKHUI CMBICII.
15. JInddepenmpyemMocTsb
1 nonHbIi quddepennman
¢ysakmmn. [Ipumenenne
nojiHoro auddepeHmana
K MPHOKEHHBIM
BBIYHMCIICHUSIM.

16. IlpousBoaHas 1Mo
HarpaslieHUIo. [ pajineHT.
17. IlpousBogHas
CJIO’)KHOHM (QyHKIIMH.
YacTHbIe PON3BOIHBIE
BTOPOTO MOPSIIIKA.

18. Kacarenbnas
TUIOCKOCTh ¥ HOpMaJIb K
MOBEPXHOCTH

9. Haiftu yacTHBIE TPOM3BOAHEIE IEPBOTO U
BTOPOTO MOPSIKOB

z=x2+y?-9xy + 27;

Z=x2+2y?+1;
10. Haiitu mpou3BOIHBIE CIEAYOMNX (PYHKINH B

TOuKe M B HAalpaBJICHUH BEKTOPA n.
u,y,z) =x2+y* -7, M(1, -1, 2), n (1,2,-2)
11. Beruucnuts npubmmkenno 1,024 405 pexons

U3 3HaveHui Gynkuuu Z = X’ npu x=1, y=4.
12. Haiitu dz, ecnu z = In(x® + y?).

2.3. DKCcTpeMyM
(hyHKIUH TBYX
MEePEMEHHBIX

19. Dxcrpemy™m QyHKIMH
JIBYX TIEPEMEHHBIX.

20. YCIOBHBIH 3KCTPEMYM.
21. HauGomnbiee n
HaMMEHbIlee 3HAYCHHS
(GYHKIMKA B 3aMKHYTOH
oOmacTu.

15. Haiitu sKCcTpeMyMBI CIISAYIONUX (yHKITHH:

2=y - xX°+xy—-2x-6y
z= y\&—yz—x+6y

16. Hccnenosath GyHKIMH Ha YCIIOBHBIH

IKCTPEMYM:
1 1

Z=—+—; npu xty=2;
Xy

Z=X-Y,; npu x>+y’*=1;

17. Haiitu BBICOTY U pagnyC OCHOBAaHUS

LWIAHPA HAauOONBIIETo 00beMa, €CIH €ro
HOJTHAS [IOBEPXHOCTH paBHa 677 .

18. Haiitu HanboblIEE U HAUMEHBIIIEE

sHayenus pynkuunZz = f(X,y) B
3aMKHYTOH oOnactu D, 3agaHHON cHCTeMOM
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z=x2+y?

HCPAaBCHCTB!
—9xy+27;, 3>2x>0, 3>2y>0

IIpomexxyTouHas
aTTecTalus - 3auem ¢
OYEHKOU

Cemecmp 3

Pa3zness! U TeMbI

[TpumepHbie

TCOPETUYCCKUEC BOIIPOCHI

[TpumepHBIE IpaKTUYECKHE 3aJaHuUs

1. Psaael

1.1. Yucnoseie psiabt

1. UYwucnoo# ps.
CXomuMOCTh psfa.
["apmonuueckuii psia.
CBOMCTBA CXOISIINXCS
PSIOB.

2. HeoOxoauMmslii
MIPHU3HAK CXOANMOCTH

1. Mnapanadq +ads +...,

OIpeaACINUTD €TO

OOmmii uneH @, | 3amucarh psjl B BUIE

0
2. 2n
n=1

Panuyc cxomumoctu
CTETNIEHHOTO Psa.

8. Pasnoxenune QpyHKIUH

B psaabl Makiiopena u
Telinopa.

9. TIlpumenenue
CTETICHHBIX PSIIOB K
MPHUOIKEHHBIM
BBIYMCIICHUSIM.

YHCIIOBOIO Psa. 1 1.2 1.2-3 1 2-3. 4
3. JlocTaTouHble 3 32 .9 + 3% .3 3% 4
MIPU3HAKH CXOAUMOCTH
TOJIOKUTENBHBIX PSIOB: 2. HccnenoBaTh CXOIUMOCTD PsJia:
IIPU3HAK CPaBHEHU, il 1
npu3Hak [lanambepa. Z T,
4. JlocTaTouyHbIe n=1 n°(n° +4)
MIPU3HAKH CXOAUMOCTH ©
HOJIOKUTENBHBIX PAIOB: Z (n 34 4n)- e~ (n+3)
paauKanbHbIA U n-1
WHTETPaJIbHBIN TPU3HAKH . _n2
Kormrm. Z 1( n
5. 3Hakouepemyromuecs — 3N (n + 1))
psnel. [Ipusnak JleiiOHuma. n=1
6. 3HakoIepeMEHHBIC X9~
psiabl. AOCONIOTHAS U Z
YCIIOBHASI CXOAUMOCTb. n=
3. MHccnenoBath yCIOBHYIO U aOCOIOTHYIO
CXOAVMOCTH 3HAKOTIEPEMEHHOTO psjia.
i (_1) " :
1 vh+3
e8]
Z (_1) n-1
n=1
1.2. Crenennble psinel | 7. CTeneHHBIE PSIBL. 4, Haiitn 00J1aCcTh CXOIUMOCTH

(YHKIIMOHAIBHOTO PSJa.
s (D)
Z:;‘ (x+ n)_]/5

0 n

D> —x¥"sin(x+7n)

nln

i x3)

) n+1
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5. Haiitu cymmy psia i(—l)n_1 (l+ 1) X"t
n=1 n

6. Pazmoxuts B psag MakiopeHa QyHKIHIO
f (X) = cos 5x. Vkasars o6nacts

CXOJMMOCTH MOIyYEHHOTO psizia.
7. Beruucnutb uHTErpai ¢ Toynoctsio o 0,001.

01 5
Je‘GX dx

8. Boruucnuts 3HaueHune GpyHkuuu f(X) B
3aganHoit Touke Xo (f(Xo)) ¢ To4HOCTHIO 1O
0,001.

%/7

1.3.Psine1 @ypre

10. TpuroHomeTpu4ecKuit
psan Oypeoe.

11. PazmosxeHue B psin
Dypre 27
NEPUOANYECKUX (YHKIIUH.
Teopema {upuxie.

12. PasnoxxeHwue B psn
®Dyphe YeTHBIX (PYHKINH.
13. PazmoxeHue B psin
@Dypbe HEYETHBIX
(GyHKIHHA.

14. PaznosxeHue B psin
Oypbe QyHKIMIA
MIPOU3BOJIEHOTO TIEPUOJA.

5. Paznoxute  QyHKIHIO f (X) U yKazaTh
MIPOMEXKYTKH, rae cymma psga Oypee paBHa

¢byHKUNN f(X) U HaWTH cymMMy psza B

TouKax X .

~ 4,x €0,z %, = -7, %, =0,
f(x)_{ 0,x € [- 7;0), x

6. Pa3noxuTh B MHTEpBaie (0, TC) B psax Pypse
a) 1Mo KOCHWHYycaM, 0)rmo cuHycaM (QYHKIHU:
f(x)=x; f(X)=7r-x;

7. Pazmoxurts B psan @ypee a) o cuHycam, 0) Mo
KOCHHYCaM  JJIst f (X) ,
(0;2n) f(x)=x*, f(x)=x°

8. Haiitu dypre

ONpEAEICHHON Ha

MHTeTrpa byHKIIN

NPOJODKUB €€ HEYEeTHBIM 00pasoM Ha
HHTEPBAJI (—0;0), ecItu
sinx,x € [0; 7
0, x>rx

2. UnTerpanbpHoe ucumciaenre GyHKIUHMH MHOTHX NepeMeHHBbIX

2.1. JIBoliHbBIE U
TPOIHBIE UHTErPAJIbI

15. JlBoitHO# WHTETpAIT:
OIpejielieHne, CBOMCTRA,
reOMETPUYECKUH CMBICIT.
16. Ilepexon x
IIOBTOPHOMY B JBOMHOM
WHTErpale.

17. 3ameHa nepeMeHHBIX B
JIBOMHOM HHTErpale.
JIBOiiHOI MHTETpai B
MOJISIPHBIX KOOPAWHATAX.
18. [punoxeHus
JIBOWHOT'O UHTETpaIa.

19. TpoiiHoii MHTETpAT:
OmpeJeNeHre, CBOMCTRA.
20. Boruncnenue TpoiHbIX
WHTETpaJIoB.

9. BbIYMCINTH UHTEPAI ﬂ(x— y)dxdy, ecnn
A

00J1acTh A OrpaHUYCHa JINHUSIMHU:
y=0,y=x3x=2.

10. [loctpouts 0O6NACTH HMHTETPUPOBAHUS U
W3MEHHUTH TOPSIJIOK HHTETPUPOBAHUS

?{!

1

Jax [ 7z 3y
17

1 ERL

|
1]

dy[ﬂx y}dx+]dy ]f(x »)dx

11.C
BBIUMCIINTh IUIOIMIAb TJIOCKOH (QUTypHI D,

IIOMOIIIBIO JIBOITHOTO HUHTCrpajia,

OTpaHUYEHHOU NuHEAME Y2 = 2X+4
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2 1
=—=—X+4
Y 2

12. IlepeiiTi K TMOJNAPHBIM KOOpAMHATAM U

BBIYKCIIUTH BOMHOM HUHTErpan
] cos(x2 + yz}jxdy, e
D
D= {(x, y):x2+y? <a?
1 x? Xy
2
13. Beraucnuts nHTErpa J. J-J.x vzdzdydx
000
14. Beruncnuth o0beM, OrpaHUYEeHHBII

HOBEpXHOCTAMU: X2+ Y2 =1
X +Y + z =3 u mrockocteio XOY.

2.2. KpuBonuHeiHoie

21. Beluncnenue

15. BbIuHCIUTh HMHTETpal I(xz +y° +z%)ds

MHTETPAJIbI KPHUBOJIMHEWHOTO o
MHTCTpajia MepBOro poaa. 0 OJHOMY BHUTKY BHHTOBOW  JIMHMH
22. BI’HHCJ}eHHe x=cost; y=sint; z=t;, 0<t<2m.
KPHUBOJIMHEWHOTO G
16. BoluuciuTh  KPUBOJMHEHHBIH  WHTETpai
MHTErpaja BTOPOro poja. ) 5
23. ©opmyna ['puna. Ix ydx+ x”dy . L — KOHTYp, OrpaHUYEHHBII
24. Boruncnenue L
o~ 2 2
IuIoma el ¢ MoMoIIbI0 napaboiaaMu yio=x, x =Y.
KPUBOJMHEHHOU Hampasnenue o0xofa KOHTYpa
HHTETpajIa. TOJIO’KUTENBHOE.
25. Ycnosust 17. BoluuciuTh  KPUBOJMHEHHBIH  WHTETpai
HE3aBUCHMOCTH .[ d
- X+ xd _
KPHBOHHEIHOTO BTOPOTO THIIA |_y Y, rme L — vetBepts
UHTETpaJia oOT IyTH .
MHTErPUPOBAHHS okpyxknoctn X=Rcost, y=Rsint or
Vs
tl =0y t2 =4
2
[IpomexxyTouHas
aTTecTallus - 9K3aMeH
Cemecmp 4
Paspnesnbl v TeMbl IIpumepnsie IIpumepHbIe TPaKTUYECKUE 3aJaHUS

TCOPCTUYCCKUC BOIIPOCHI
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1. ®yHk1IUH
KOMILIEKCHOI 0
nepeMeHHOro

1. Oysrmwm
KOMIDIEKCHOTO apryMeHTa.
2. HenpepbIBHOCTH
(YHKIIMY KOMITJICKCHOTO
MEPEMEHHOTO.

3. IlpousBomHas
(YHKIIMY KOMITJICKCHOTO
apryMeHTa..

4. AHaNUTHYECKUE
¢ysakmmn. CorpspKeHHbIE
rapMOHUYECKHEe (PYHKIIUH.
5. Tlonsrtue
muddepenirana.
I'eomeTpuueckuii CMbICT
muddepentmana..

6. Wuterpai mo
KOMIUICKCHOMY
MEPEMEHHOMY U €T0
cBorictBa. [loHsATue
HEOTPE/ICIICHHOTO
UHTErpaja.

7. WuterpanbHas
¢dopmyna Komm. Cssizb
Mexay unTerpanom Komru
Y aHAJIUTUYECKOU
byHKIEH.

5. Jloka3aTh  aHaJMTHYHOCTb  (YHKIHHA H

BBIYMCIIMTH UX ITPOU3BOJHYIO:
1.8inz,2. ctgz,3. Inz.

6. Haiitu 0CO0BIC TOYKH (hyHKIHIA:
22 +3

2% +22 + 2)z 1)

f(2)= z-1
2 2(2° +1)

7. Tlposeputb, 4to GyHKIMS | :1|n(x2 + y2)
2

fi(2) :(

SABIISACTCA FapMOHI/I‘{CCKOI;'I.

8. Haiitu AHAJIUTHYECKYIO (hyHKIIHIO

f(z)=u+iv mno 3amanHON HeHiCTBHTEIBHON
wacth u(X,y) = x> — 3xy® + 2y
9. Halitm aHanmuTH4eckylo QyHKIIHIO,

Imf(z)=e’(xcosx—ysinx).

CCJIn

10.BbaucnuTh MHTETPANI C MOMOIIBIO (HOPMYIIBI

sin z
tuma Komru: ——dz

N3
z=1(z_ﬂ'J
4

2. DyHKUHOHAJIbHbIE
pPAAbI

8. Psanel GyHKIMA.
CxoauMoCTh pAfa.
PaBHOMEpHAs CXOIMMOCTb.
[Ipuznak Beitepmrpacca o
PaBHOMEPHOI
CXOJIMMOCTH.

9. Crenennsie psasl. 1
2 TeopeMbl AGersl.

10. Psapl aHAIUTHYECKUX
(GyHKIHHA.

11. Psan Jlopana.

7. PaznoxwuTth B psaa Jlopana:

f(z)=# 0<z<1.
z(z+1)

f@)= |71
A
2

f(z)= 1

@) 2°+1 2l<

3. Boruersl 1 ux

12. Beruersl. OcHOBHAsA

8. BEBIUMCANTE BBEIYETHI BO BCEX KOHEUYHBIX

npuMeHeHue TeopeMa O BBIUETaX . 0COOBIX TOUKaX (PyHKIINU:
13. BrruncnieHre BEIYETOB f tgz
B 0COOBIX TOYKax. Teopema (2) = ,
0 BBIYETaX B PaCIIMPEHHON " — Z z
KOMIIIEKCHOM IIJIOCKOCTH. o B
14, Jorapudmmaecki . LI‘éI/ICJ'H/ITB BBIYETHI BO BCEX I/I30J'I6I/IpOBaHHBIX
bIX TOYKax BK. qast KOHCYH
BbryeT. OCHOBHasI TeopeMa 0co OfIkax, Jota CCKOHCTHO
QICHHYIO TOYKY, JJIs QYHKIHH:
anre6psl. Teopema Pymre. YHAJICHHYIO (1) Y, s yHiiL
P
2
f(z)=e *
10. BbIMUCINTE UHTETPAITBI C IOMOIIBIO BEIYETOB!
sin z dz
f —=a
‘Z‘:l 721 ‘Z‘=3 Z + 4Z
Z R
4
4. OcHOBBI 15. IlpeoGpa3oBanue 11. IlpoBepuTh, Kakue W3 YKa3aHHBIX (YHKIHH
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ONepalHOHHOT0 Jlamnaca. ColicTBa SIBIISTIOTCSI (DYHKIMSAMU-OPUTUHATIAMH:
HCYUCJICHUS OPUTHHAJIOB U f(t)= btn(t), b>0, b=l
M300paKEHUH. 2
16. Omnpenenenue f(t)=e n(),
OpPUTHHAJIOB TIO 12. Halitn u3o0paxenue (yHKIUH, HCHONB3YS
n3o0pakenmo. Popmyma CBOMCTBA JUHEHHOCTH, ITOJO0MS, CMCIIECHHS 1
Mennuna. lepBas u 3ara3IbIBaHus:
BTOpasi Teopema f(t)=1+t, f(t)=sinwt, f(t)=sin"t,
PasIIoKEeHHUSI. 3
17. llpumenenue ft)=e"t",
ONepaIMOHHOTO f (t) =sin(t —b)y(t —b),
VCINCIICHIS VIS PCLICHIS. | 13 Hajit yron moBopoTta o u KO3(hdHIMEHT
OOBIKHOBCHHEIX pactsokenns kB Touke Z, =21 mpu
muddepeHaIbHbIX o
yPaBHEHHUIA. oroGpaxcennn f(z) =e™(cosy—isiny).
IIpomexxyTouHas

ATTCCTAUA - OK3AMEH

CocraButens (1):

I'pumuuna B. B., nouenTt kadeapsl MaTeMaTuK, GU3UKA U
MaTeMaTUYECKOTr0 MOJAEIUPOBAHHUS
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