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PemenzenTrI:

MManomemkoea Tateasa JIeoHHIOEHA.

JIOKTOp MeJarorE9eckiy HAVE, KaHTHIAT (HIHKO-MATeMaTHIeCKHN Hayk, Ipodeccop.
[lo9eTHEIH padOTHHE BEICIIET 0 IpodiecCHOHATEHOIO 00pazoBaHEd P, [[EpekTop HECTHTYTA
dvEzaMerTaEHEEX Have (MEH) $THOY BO «Kyol TV¥x.

Mapror Beratni Huxomaeeaa

HoxTop TexaATecKEX Hayk. [Ipodeccop kadeapsl HEHGOPMATHOHHEIX CHCTEM H
IpOrPaMMHPOBAHHA HHCTHTYTA KOMITEIOTEPHEIX CHCTEM H HHQOPMATHOHHOH 08300acHOCTH
(UKCalB) $T0V BO «Kyol TVa.



1 ]_le.]'ll/l H 3aJaY1 U3YYCHUA TUCHUIIJIMHDI .

1.1 Ilean ocBOeHUS TUCHHUILIHHDI.

Llenbto ipernoiaBaHusl ¥ U3yYSHHS JUCIUTUTHHBI «KOMIUIEKCHBIN aHATN3) SBISETCS
(dhopMUpOBaHHE TIPEICTABICHHUI 00 0000IIEHUAX MOHATHI MaTEMaTHIECKOTO aHAIM3a HA CITyJaid
(YHKIIMOHATBHBIX PSIIOB U MHTETPAJIOB C MapaMeTpaMu, a TAK)Ke KOMILICKCHBIX (DYHKIIHIA U poJTu
3TUX 0000IIEHUH B CHCTEME MAaTeMAaTHYECKUX HAYK U TIPUTIOKEHUSX B €CTECTBCHHBIX HAYKaX.

1.2 3agauu qfucuuMIMHBL. B X0/1€ M3y4eHus TUCHUIIIMHBI CTaBATCS 3a/1a4l

e  3HATh OCHOBHEIE ITOHATHS, IIOJIOKEHHS U METOALI KOMIIJIEKCHOI'O aHAJIN34;

® yMeThb JIOKAa3bIBaTh YTBEPKICHHUS, CICHU(PUYHBIC I KOMILJIEKCHOTO aHaju3a,
MPUMEHATh METOJbl KOMIUICKCHOTO aHaiM3a IS PEeIICHUS MaTeMaTHUYeCKUX W TMPHUKIATHBIX
3a7a4;

e BJajJeThb METOJaMH KOMIUICKCHOTO aHajiu3a I WCCISIOBAaHUS Pa3IMUHBIX
MPUKIAIHBIX 33]a4, U3y4aTh CAaMOCTOSITENIbHO HAyYHYIO0 U y4eOHO-METOIUYECKYIO JIUTEPATypy
no npouiito W3 pa3iIMyHBIX HCTOYHHMKOB, BKIJIOUas CETeBbIe pecypchl cetu WHTepHer, nis
petieHus mpodecCHOHABHBIX U CONMATBHBIX 3a/1a4.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM IPOrPaAMMBI.
Jucuunnmna « KOMIUIEKCHBINA aHAJIN3)» OTHOCUTCA K BapuaThuBHOM yactu biioka 1 Jlucuuniauabl
1 MOAYJIH.
Jnst u3ydeHust UCUMILUIMHBI CTYJICHT JIOJKEH BIIAJIETh 3HAHUSMU, YMEHHUSIMHA M HaBBIKAMU I10
JUCHUINIMHE «MaTeMaTHYECKUI aHaInu3y.

3HaHUsA, TOJy4aeMble TMPU M3YYEHUH JUCUUIUIMHBI «KOMIUIEKCHBINM  aHAIH3»
UCIIOJIB3YIOTCS IPU U3YYEHHUH BCEX MPOPECCHOHANBHBIX TUCIUILINH.

1.4 IlepedyeHp IUIAaHMPYEMBIX Ppe3yJbTATOB O0y4YeHHS] MO0 JMCHUILUIMHE |
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

Komnerenmuu obOywaromierocs, (opmupyemble B  pe3ylbTaTe OCBOEHHUS Kypca
«KOMIUIEKCHBIN aHATU3Y .

Ne | Mrnexc Conepranne B pesynbTare n3ydeHns ydeOHON MUCIMIITHHEI 00yJaroImecs
LI | KOMIET | KOMIETEHIUH (MK €& AOJDKHBI
CHILMH 4acTH) 3HATH yMeTh BJIAJIETh
1. CHOCO6eH HOHI/IMaTB, OCHOBHBIC HCIIOJBb30BaATh HaBBIKaMH
Mi.p | COBCDIUICHCTBOBATE W | MOMATHS, 3HAHUS 10 | IpUMEHEHHs
TIPUMEHSTh TOJIOKEHUS M | COBpeMEHHOMY 3HAHWI 1o
COBpEMEHHEIH METOJIBI MaTeMaTHYeCKOM | COBPEMEHHOMY
MaTeMaTHYeCK il KOMILJIEKCHOTO y anmapary Ui | MaTeMaTHYeCKOMY
anmapar aHaN3a peleHus anmapary IS
MaTeMaTHYecKuX | pelieHus
3amau MaTeMaTHIECKHUX
3amaq




Ne | MHzekc Conepskanue B pesynbrare u3ydeHus ydeOHOM JUCUUIUIMHBI 00yYaroIuecs
ILI | KOMIET | KOMIETEHIUH (UK eé AOIDKHBI
CHIMH 4acTH) 3HATH yMeThb BJaJETh
2. | OIIK-1 | cnocoOHOCTB ® TEOpETUYECKHE | ® JOKa3bIBaTh ® MEeToJaMHU
HUCIOJIB30BATh II0JIOKEHU, YTBEPKIECHUS, KOMIUIEKCHOI'O
6a3oBbIC SHaHMUA | jexxarue B OCHOBE | crenuduIHbIe aHaM3a ISt
CCTECTBCHHBIX  HAYK, | nocrpoenus TUISE UCCIIeJOBAHMS
MaTEeMATHKH 1| Metonos KOMIIJIEKCHOTO Pa3INYHbBIX
UH(POPMATUKH,
KOMIIJIEKCHOTO aHaJm3a, MPUKIIAJHBIX 33124
OCHOBHBIE (axThl,
aHajam3a 1 BeIOOpa
KOHIICTILIUU o
p ’ copi BbIGpars 3 PEeKTUBHBIX
NPUHIMIEL  TEOPHH, | o
N (; po0GIIEeMBlI, METOJT AJIse ANFOPHTMOB LIS
MOCTaHOBKH U peleHus
MPUKJIaTHON pelicHuA 1
P . 000CHOBaHHUA 3a/1a4 | KOHKPETHOM A —.
MATCMATHIOH | Maremarnueckoro | 3azaum !
MH(OPMATHKOI npodeccuoHanbHbI
u KOMILJIEKCHOTO X H COLUAIBHBIX
WH()OPMAIIMOHHOTO | aHAJIN3A; saat.
oOecrieueHust pu
[ ]
UCCJICIOBAaHUH TIPUMCHATE
MOJTy4YEHHBIE
MPUKIIATHBIX
3HAHUS JUIS
cuereM UCIIOJIb30BaHUS B
IIPaKTUYECKON
o HOBHBI
OCHOBHBIC JESITEIIbHOCTH
METO/TbI PEIICHUS
CTO/BI pelie aHaIM3a "
TUTIOBBIX 3a7a4
0 3al peLeHus
KOMIIJICKCHOT
OMILTICKCHOTO MIPUKJIATHBIX
aHanmsa saa.

2. CTpyKTYypa M coiepKaHNe JMCIUIIIHHBI.

2.1 PacnipeaesieHre TPYA0€MKOCTH AUCHHMILIMHBI 110 BHaM padoT.

Obmass TpynoEMKOCTh JAMCUMIUIMHBI cocTaBisieT 6 3ad.en. (216 4yacoB), ux

pacripesiesieHle 1o BujaaM padoT MpeCTaBIeHO B Ta0InIe

Bun yue6HO# paboTh Bceero CemecTpbl

4acoB (gackl)
4 cemectp

KonTakTHas padora (Bcero), B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCero) 144 144
B Tom uncie:
3aHgaTHS JIEKIUOHHOIO TUIIA 72 72
JlaGopaTopHblie 3aHITHS 72 72
Nnas koHTaKTHasA padoTa
[TpomexyTouHas arrecTanus 0,5 0,5
Konrtponupyemas camocrositenbHas padora (KCP) 4 4
CamocrosiTeJibHas padoTa (Bcero)




CamonoaroroBka (CP) 22,8 22,8
KonTposn
ITonroTroBka U cpada 3K3aMeHa U 3a4eTa 44,7 44,7
OO0mas Tpya10eMKOCTh gac. 216 216
B TOM YHCJI€e KOHTAKTHANA 148 5 1485
pabota
3a4. e[ 6 6

2.2 CTpyKTypa QM CHUIUINHBI:

Pacnipenenenue Bu0B yueOHOM pabOThl M UX TPYAOEMKOCTH I10 Pa3jieiaM JTUCIHUILIAHBI

KosmyecTBo gyacoB
Ne HaunmeHnoBaHue paszenos AyRuTOpHas Breaynropras
Bcero pabora pabora
JI JIP CPC 9K3
1 2 3 5 6 7 8
1. |DmemeHTHI TeOpUH MOJIs 26 6 8 4 8
2. |WnaTerpainsl, 3aBUCAIIME OT IMapaMeTpa 36 8 10 3 8
3. |DyHKIMH KOMIUIEKCHON IEpeMEHHON 72 24 30 7 10
4 OCHOBHI:IC TEOPEMBbI TEOPUU aHATUTUYECKUX 58 20 24 5 9
byHKIMi
5 Berancnenue MHTErPaloB METO/IaMH TCOPUH 24 5 8 3.8 9.7
AHATMTHYECKUX (YHKIUH
Bcero no pazznenam AMCIUIUIMHBI 2115 64 80 22.8 447
ITpomesxyrounas arrecranus(MKP) 0,5 0,2 0,3
KonTpons camocrositensHoi pabots(KCP) 4
Htoro 216 64 80 23 45

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas paboTta
crynenTta, KCP — konTponupyemast padota crynenta, UKP — unas xoHraktHas pabora, OK3-
IIOATOTOBKA K CIaye 3a4eTa U IK3aMEHy.

2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:

2.3.1 3aHATHA JEeKIHOHHOIr0 THIIA.

OcTtporpaackoro B TepMuHax Teopuu 1nosst. OCHOBHBIE CBOMCTBA
nuBepreHuu. @U3nYecKuii CMbIC KPUBOJIMHEMHOTO MHTETpaia
BTOpOro poxa. Lupkynsauusa BekropHoro nosis. [lonarue,
¢busnaeckuit cmpici. Pacuetnas popmyna. Potop BekTopHOTO
nonisi. [lonsitue. Pacuernas gpopmyna. [Ipumep nons ¢

HaumenoBanue dopma TeKyIIEero
0 Conepxanue pasaena
pazzena KOHTPOJIS
2 3 4
DIIEMEHTHI CxkansipHble U BEKTOPHBIE MOJIsA, X XapakTepucTuku. [ToTok Omnpoc no
TEOpUU NOJSL | BEKTOPHOro moisd. [IoTok BEKTOPHOTo MoJisl 4Yepe3 3aMKHYTYIO pe3ynbraTtam

noBepxHocTh. Popmyina ["aycca-Octporpaackoro. luBeprenius |[MHANBUIYATbHOTO

BekTOpHOTO ToJIs1. Pacuernast popmymna. ®opmyna ["aycca- 3a7aHus




MOCTOSAHHOM 3aBUXpeHHOCTHI0. DopMmyna Ctokca. Teopema B
pa3zBepHyTOoM Buje. DopMyIMpoOBKa B TEPMUHAX TEOPUHU IOJIS.

HuTterpainsl,
3aBUCAILNE OT
napamerpa

WNuterpanel, 3aBucsiue ot napamerpa. [loustue. [lonarue
PaBHOMEPHOW CXOAMMOCTH M TipeaenbHol ¢pynkuuu. Kpurepuit
Kommu. Teopema o npenenbHOM nepexoe noj 3HaKOM
COOCTBEHHOI0 HHTErpasa, 3aBUCALIETO OT apaMeTpa.
Teopema 0 HEMPEPHIBHOCTH COOCTBEHHOT'O UHTErpalla,
3aBHCALIETO OT mapamerpa. Teopema o auddepeHIpoBaHuN
coOCTBEHHOT0 MHTErpaja, 3aBUCSILEro ot napamerpa.Teopema
00 MHTErpUPOBAHUU COOCTBEHHOI'O MHTEIPaa, 3aBUCSILIETO OT
napameTpa.HecoOCTBeHHBIN HHTETPaJl, 3aBUCSIIINI OT
napamerpa. PaBHomepHas cxoaumocts. [lonsiTue, npumMepsl
.JlocTaTouHble yca0BUS paBHOMEPHOU CXOJUMOCTHU
HECOOCTBEHHOT'0 MHTErpaa, 3aBUCAILErO OT IapaMeTpa.
(Betiepmrpacca, A6ens, Jupuxiie)

Teopema o npeenbHOM Iepexo/ie Mo/ 3HAKOM HHTerpasia Jis
HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT apaMeTpa.
Teopema 0 HENMPEPBHIBHOCTH HECOOCTBEHHOI'O UHTErpaJa,
3aBHCSILEro OT napamerpa. Teopema 00 U3BMEHEHUHU TOPSAAKA
MHTETPUPOBAHUS JJI1 HECOOCTBEHHOI'O MHTETpalla, 3aBUCAIIETO
oT napamerpa. B-pynkuus, e€ cBoiictpa. [-pynkuus, e
CBOMCTBA

Cas3p Mexny ['-dynknueit u B-pynkuueit

Onpoc o
pe3yJibTaTamMm
WHAUBHUIYaIbHOTO
3a/1aHus

DyHKIMHU
KOMIIICKCHOM
MepeMEHHOM

[TonsiTe kKoMIIIEKCHOTO yncia. Onepanuu Hal KOMIUIEKCHBIMU
yyciaMmu. Onepanuu BO3BEACHMSI B CTEIIEHb U U3BJICUEHUE KOPHS
N-i cTeneHu u3 KoMIuleKcHoro yucia [Ipenen
IIOCJIEIOBATEIbHOCTH KOMIUIEKCHBIX uncen. HeorpannueHHo
BO3paCTarOIIKE MTOCIEN0BATEIBHOCTU. beCKOHEUHO ynaneHHas
tTouka MHOXecTBa B C. @YHKIINU KOMIUIEKCHOM MEPEMEHOH.
OcnoBHble noHsATHS. [Ipenen GpyHKIMN KOMITIIEKCHON
nepeMeHHoi. HenpepbIBHOCTh QYHKIIMU KOMILJIEKCHOM
nepeMeHHOH. [luddepeHunpyeMocTs GyHKINU KOMIUIEKCHOM
nepemeHHou. YcnoBue Komu-Prumana. ['eomerpuyecknii cMbIC
MIPOU3BOTHON (DYHKIIMU KOMILIEKCHOM nepeMeHHOW DyHKIUs

w - i JIuneiinas yakuns w = az + b. Oynxkuuun W = Z" u
NZ

JpoOHo-nuueiHast pyHkius, Teopema 06 onpeaeneHuH ApoOHO-
JTUHENHON (QyHKIUH Tpems napamu Touek Kpyrosoe cBoicTBO
IpoOHO-THHEWHON QyHKIMH. Teopema 0 CHMMETPUYHBIX TOYKaX
TSt IpoOHO-TMHEHHOM QyHKIu [TokazaTenpHas 1
norapudpmuueckas pyHkiun. Oynkuus XKykoBckoro
Tpancueaentunbsie pyHkuuu B C.

Ornpoc no
pe3yJsibTaTamMm
UH/IUBUYaJIbHOTO
3a/1aHusl.
Komnoxksuym

OcHOBHEBIE
TEOPEMBI
TEOpPUH
AHAJUTUYECKUX

byHKIMMA

ITonsitne naTerpana B C. CymectBoBanre. OCHOBHBIE CBOMCTBA.
Brruncnenue uaTerpana ot GyHKIUN KOMIUIEKCHOM MepeMeHHOM
Teopema Komu Teopema Komm 17151 MHOTOCBSI3HOW 007acTH
Heomnpenenenuslit uHTErpai ot GyHKIUN KOMITJIEKCHON
MEPEMEHHON. AHAIMTUYHOCTh HEOTIPEACIICHHOTO NHTETpaa.
[TepooOpaznas. MurerpansHas Gpopmyna Komm. Teopema o
cpenHeM. [Ipon3BoIHBIE BBICIIMX MOPSIKOB IS aHATUTUIECKUX
¢ynkuuii. Teopema JInyBmiis. Teopema Mopepa

Onpoc o
pe3yabTaTam
UHIUBUAYATBHOIO
3a1aHUS




[Tonsitne pynknronansHoTO psiga. CxoauMocTs.. PaBHOMEepHAas
cxoaumocts. IIpusnaku Komu u Beliepmtpacca paBHOMEpHOI
cxonumocTtu TeopeMa 0 HENPEPbHIBHOCTH PABHOMEPHO
CXOAAIIEToCs psijia U3 HempepbIBHBIX QyHKIUI Teopema o
MOYWIEHHOM MHTEIPUPOBAHUU PAaBHOMEPHO CXOJSAIIErOCs psla B
C Teopema o nouneHHOM U HepeHITUPOBAaHUN PABHOMEPHO
cxomsmerocs psga B C Crenennbie psaabl . Teopema Abers.
CrnenctBust u3 TeopeMbl Abens Psg Teiinopa. Teopema Teiinopa
Hynu ananutuueckoit ¢pynkiuu.Teopema eMHCTBEHHOCTH

Psin Jlopana. O6nacts cxoaumocTH psina Jlopana. Teopema 00
OJIHO3HAYHOM IIPEJCTABICHUN aHAIUTUYECKOW (PYHKLINHU PsIIOM
Jlopana. M3onupoBanHbie 0COObIE TOUKH aHATUTHYECKOM
byukun. Kinaccudukanus n30JIMpoBaHHBIX 0COOBIX TOUYEK.
[ToBenenne aHamUTHYECKON (PYHKIIMU B OKPECTHOCTH
M30JIMPOBAHHOM 0c000# Touku. OnpeneneHrne BpraeTa
AHATTUTHYECKON (DYHKIIMU B H30JIMPOBAHHON 0CO00 TOUKe
Pacuernsie popmynsl 1uist monocoB. OCHOBHAS TeOpeMa TEOPUU
BBIUETOB. Bpryer aHanmuTHueckoi (yHKIMK B OECKOHEYHO
ynajieHHou Touke. Teopema o cymMme Bcex BhiueToB. CrieicTBue
U3 HEe

BbIuCIIeHHE | Byrypcienne unTerpanos sua [ 02n R(cos ¢,sin @) do Ompoc 1o
HI\I/I{eTTecr)sz;IB Brruucnenue naTErpanoB BUa fjooo f (x)dx HHEI?I?S)I/IIJ;I;E:}IIZFO
Teopun J'IOeOMM_a JKopnana. Beruncnenue uHTerpagoB Buia 3a1aHus. 3auer.
AHATTUTUYECKUX f_oo e’ f(x)dx DK3aMeH
byHKIMI
2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
CemuHapcKue 3aHATUS HE MTPETyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHSI.
®dopma
HanmenoBanue
Ne pasjiena HanmenoBanue nabopatopHbix paboT TEKYIIETro
KOHTPOJIS
1 2 3 4
1.| DOnements Teopun | 1 IToTOK BEKTOPHOTO MOJIS 1. Boinonnenue
TTOJISt 2 JluBeprennus BeKTOpHOro noisi. opmyna IIPaKTUYECKHUX
I"aycca-Octporpaackoro 3amaHui
3 | Hupkynsuus, potop BekTopHOro noss. ®opmyna
CToKCa 2. Onpoc no
pe3yabTatam
NPaKTUYECKUX
3aJaHuN
4 KonTponbnas pabota

3. KontponbHas
pabota

2. Wurerpansl, 5
3aBHUCSAIINE OT

CoO6CcTBeHHbBIE HHTETPAJIBI, 3aBUCAIIUE OT
napamerpa

1. Brimoraenue




KOHTYpPY IIPU MOMOIIH BEIYUCTOB

napaMmerpa 6 HecoOcTBeHHbIe HHTErpabl, 3aBUCSIINE OT MPAKTUIECKHIX
napamMmeTpa. 3aJaHuHN
7 PaBHOMEpHas cXOUMOCTh HECOOCTBEHHBIX
MHTETPaJIoB, 3aBUCALIMX OT IapamMeTpa 2. Onpoc 1o
8 I'-pynkus u B-pynkus pesylbTataM
9 Konrponsnas padora TPaKTHICCKUX
3aJaHuN
3. KonTposbHas
pabora
DyHKIHUH 10 KoMiutekcHele yncna, onepanuu Haj HUIMU 1. Beimonnenue
KOMIUIEKCHOU 11 Muosxectsa B C MPAKTUYECKUX
[IePEeMCHHON 12 | Omepaiuu BO3BEICHHS B CTEIIEHb M M3BIICUCHUS |3aJaHUM
KOpHS N-i CTENEHN U3 KOMILICKCHOTO YHCIIa
13 | CxoammocTh ocne0BaTeNbHOCTEN 1 psioB B C 2. Onpoc 1o
14 | JIuddepenuupyemMoctb PyHKIIUN KOMIIEKCHON pesyJIbTatam
HepeMeHHO MPaKTHIECKUX
15 Jluneitnas pyaxkuus w = az + b ;aIII?HHH
16 1 . KonTponbhas
OyHKIAA W =~ pabota
17 Oyukiuu W = Z" u VZ
18 JpoOHo-nuueiHas QyHKIHs
19 Hpob6uo-nuneiinas ¢pynkus. OTbICKaHUE 0
TPEM TOYKaM, 0TOOpasKeHUS
20 HpoOHo-nmuueiHast GyHkius. OToOpaxeHus
JYHOYEK.
21 | TlokasarenbHasi ¥ JorapupmMuuecKas QyHKINH.
Wx oroOpakeHus, CBOICTBa
22 Oynkuus KykoBckoro
23 TpancuenenTHbie HyHKIIHNA
24 Kontponbnas padota
OcHOBHBIE TEOpeMBI | 25 WuTerpan oT pyHKINN KOMIUIEKCHON 1. BemmonHenue
TEOpHH HepeMEHHOM MPAKTHYECKHUX
AHATMTHYECKNX 26 Wurerpanbuas gpopmyna Ko 3amaHui
byHKLIMH 27 CxoanmocCTh CTETIEHHBIX psiioB. Pannyc
CXOUMOCTH 2. Onpoc 110
28 Psin Teiinopa. Paznoxkenne QyHKIMiA. pesynbTaTaM
29 Papn Tetnopa. Meron HeonpeIeIeHHbIX HpaKTH?eCKHX
k02 purmenToB, mpunoxkenns panos Teiimopa |SAAdHAN
30 | Paznoxxenue B psija JIopaHa B OKpECTHOCTH TOUKH
7=0 3. KonTponbHas
31 | Pasnoxenne B psix JIopaHa B OKPECTHOCTH TOUKH |P abora
Z=a
32 | Hynu ananutudeckoit pynkuuu. Iopsimok Hyms.
N3onupoBanHbIe 0COOBIE TOUKH
33 Brruerst
34 Briuetst
35 Berauciienrie HHTETpaaoB MO 3aMKHYTOMY




36 Kontponbhas padota

Beruucnenue 37 | BeruncneHne HHTETPaIoB BUIA 1. Beimonnenue
2T .
MHTETPaJIoB fo R(cos @, sin g) de MPAKTUYECKUX
METOAaMHU TCOPHUHU 3aJITaHUN
AQHAIUTUYECKUX ©
38 | BelunclieHHe HHTErPANIOB BH/IA f_oo f(x)dx 2. Ompoc 1o
pe3yabTatam
39 | Jlemma XKopaana. Beruncienrue HHTErpajioB BHJIA |IPAKTHYECKUX
(o] ; ~
f elax f(x)dx 3alaHun
— 00
3. KonrponpHas
40 KontposbHas padota pabora

3amura y1aboparopHoit padoTsl (JIP), Beimonnenue kypcooro npoekra (KII), kypcoBoit paboTsl

(KP),

pacuetHo-rpaduueckoro 3amanus (PI'3), wnammcanme pedepara (P), scce (D),

tectupoBanue (T) — He mpeyCMOTpEHBI.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOI0 OOecHmeYeHHsI ISl CaAMOCTOATEIbHOH pPadoThI
00y4JaIMXCS MO ANCHUIIIHHE

Bun camocTtosaTenpHOM

[lepeueHb y4eOHO-METOIUUECKOTO O0CCIICUCHHSI TUCIIUILIMHBI

Ne paboTHI 10 BBITIOJTHEHHUIO CAMOCTOSITEIILHON PabOThI

1 2 3
[TpopaboTka u Meroauyeckue yKa3aHus ISl HOATOTOBKU K JTEKIIMOHHBIM M CEMUHAPCKUM
IMOBTOPCHUE 3aHATHUAM, YTBEPKACHHBIC Ha 3aCCAaHUN Ka(bel[pl)l HpI/IKH&ILHOﬁ

1 |mexumoHHOTO MaTepuana,|MaTeMaTHKH (pakylbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH M PUKIIaTHON

Marepuaia yueOHol 1
HAYYHOM JIUTEpaTyphbl

matemaTk @I'BOY BO «Kyb6I'Y», nporokon Nel0 ot 7.04.2015 1.

IToaroroBka k
1a00paTOPHBIM 3aHATHSIM

MeTouueckue yKa3aHus 110 BBITOJIHEHUIO JIA0OPATOPHBIX PadoT,
YTBEP>KACHHBIC Ha 3ace/laHuU Kadeapbl MPUKIATHOW MaTEMaTHKH
(bakyybTeTa KOMIBIOTEPHBIX TEXHOJIOIHI U TPHKIIATHON MAaTEMATHKH
OI'BOY BO «Ky6I'Y», mporokon Nel( ot 7.04.2015 r.

[MonroroBka K penieHuto
3a1ay

MeTO):[I/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJTHCHUTIO CaMOCTOSITEIIbHOMN pa6OTBI,
YTBEPIK/ICHHbBIC Ha 3acelaHiK Kadeapbl PUKIAIHON MaTeMaTHKH
(bakynbpTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U MPUKIIAJHONH MAaTEMaTHKU
OI'BOY BO «Ky6I'Y», mporokon Nel( ot 7.04.2015 r.

[loxroroBka K TeKymemMy
KOHTPOJIIO

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJIHCHUTIO CaMOCTOSITEIIbHOMN pa6OTBI,
YTBEp)KJICHHBIE Ha 3aceaHnH KadeIpbl NPUKJIAJTHON MaTEeMaTUKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U PUKJIAAHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», mpotokox Nel0 ot 7.04.2015 r.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

C Toukmn 3pCHUd TPHUMCHACMBIX MCTOJOB HCIIOJIB3YIOTCA KaK TpaJuIHUOHHBIC
I/IH(I)OpMaI_II/IOHHO-06’LHCHHTCHLHLIC JIeKyuu, TaK W HWHTCPAKTHBHAA II0Ja4da Marcpuajia ¢
My.]'[BTHMCI[PIﬁHOfI CHCTEMOM. KOMHLIOTCPHLIC TCXHOJIOTUX B OAHHOM CJIy4dac o0ecIeunBaoT
BO3MOXHOCTb PA3HOINIIAHOBOTI'O 0T06pa)KCHI/IH AITOPUTMOB U JEMOHCTPALIMOHHOI'O MaTcpHrajia.
Takoe codeTraHHe IO3BOJISIET ONTHMAIBHO HCIOJB30BaTh OTBEACHHOE BpEMA U PACKPBIBATH




JIOTUKY U COACPIKAHUC NUCHUIIIINHBI.

Jlekyuu TipencTaBisioT co0oi cucremarndyeckue 0030psl KomriiekcHoro aHamuza ¢
nojauei Marepuana B BU€ IPe3eHTalUM.

Jlabopamopnoe 3anamue TNO3BOJIAET HAYYUTh CTYACHTAa NPUMEHSTh TEOPETUUYECKHE
3HAHUS [P PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a1a4. JlabopaTopHble 3aHATHS IPOBOSTCS
B KOMIIBIOTEPHBIX Kjaccax, MpH 3TOM IMpakTukyercss paborta B rpymmax. [lomxon pasbopa
KOHKPETHBIX CHUTYallMil IIMPOKO HCIOJIb3YeTCsl KaK MperojaBareieM, TaKk U CTYACHTaMU IpHU
IIPOBEJICHUH aHAJIN3a PE3Y/IbTATOB CAMOCTOSTENILHON paOOTHI.

OHGHKa CaMOCTOSITEIILHOMN pa6OTH CTYACHTOB IIPOUCXOAUT II0 CpCACTBaAM OLICHKU
HHIUBUYAJIbHBIX OTBCTOB U I[OHOJIHCHI/Iﬁ Ha 3aHATHAX 110 PACCMOTPCHHLIM TCMATHKaM

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTeCcTAlMH.

4.1 ®oHA OLIEeHOYHBIX CPEACTB AJIsl NMPOBeIeHHs TeKYIIero KOHTPOJIS.

®oHJ OLICHOYHBIX CPENICTB
JAUCHUIITIMHBI COCTOUT U3 CPCACTB TCKYIICTO KOHTPOJIA BBIITOJIHCHUA SaﬂaHHﬁ,

71a00paTOPHBIX paboT, CPEACTB IS MPOMEKYTOUHOM (3aUeTa) U HTOTOBOH aTTECTAI[H
(9x3ameHa).
OreHka ycrieBaeMOCTH OCYIIECTBIISIETCS IO PE3yJbTaTaM:
- BBITIOJIHEHUS JTAOOPaTOPHBIX PadoT;
- OLICHKH, BBICTABIISIEMOM IIPH c/lade WHANBUYaIbHBIX 33aJaHUH;
- OIIEHOK KOJUIOKBUYMOB;
- OTBETA HA HK3aMEHE.

3auer BBICTABJISACTCA 110 pe3yibTaTaM BBIITOJIHEHHBIX KOHTPOJIBHBIX pa60T,
WH/IMBUYaJIbHBIX 33/1aHUH, KOJJIOKBUYMOB M TEKyIllel paboThl Ha 1a00paTOPHBIX 3aHATHSIX.

4.1.100pa3ubl 3aaHuii M0 JAGOPATOPHBIM 3aHATHSAM.

a=9 i+7xy j—x Kk

1. Hatitn IMOTOK BEKTOPHOT'O MOJIS yepes 3aMKHYTYIO
>+ yz =5
z=1z=

MTOBEPXHOCTH S: 3 (HOpManp BHEMIHAS), HUCMONB3ys ¢opmyny OcTporpajackoro-
['aycca wu BLIGgaB CTOPOHY IIOBEPXHOCTH, HaWTH HENOCPEJACTBEHHO IIOTOK uYepe3
TOBEPXHOCTB S X°+y*=9, SBISIONIYIOCS YACTBIO TOBEPXHOCTH S M ONPEIEICHHYIO 3aJaHHBIM
yYpaBHEHHEM.

2.. Borauciuts o popmyie CTokca U HEMOCPEACTBEHHO IUPKYISIIIIO BEKTOPHOTO

7.2+y2+22:25

z="4

nong ¢ =2 it(y-x)-j+(2-2) & BJIONTL KOHTYpa I , yKa3aB Ha

yepTexke HallpaBiieHne 00xo/a.



3./loka3aTh MOTEHIMATHLHOCTD 33JJAHHOTO BEKTOPHOTO MOJIS U HAWTH €ro MOTCHIINAJ, UCTIONb3Ys
L .:;t:Iiyzzc:osxz)-i+2ysinzz-j+(xy2n::osrz+2)-ﬁc
KPUBOJMHEHHBIN UHTETpal:

4. HccnenoBath Ha CXOAUMOCTb UHTETpaNl HA MHOXecCTBax £y u E,

1) f, e ®D%dx,  E;=[0;1], E,=(0; o).

2) [0 ™ Zsinxdx., E=[0;1], E,=[1;0)

5. Jlokasatb HenpepbIBHOCTH (yHKIMK F(a) Ha MHOKecTBe E

1) F(a)= fo | dx E=(0; 1);

2) F@=/, X gy E=(0; 2).

x4 (mr—x)a

6. BBIUUCINTE C TOMOIIBIO SUICPOBBIX UHTCTPAIOB HHTETPAJIBI:

)f Ix_dx )foo X dx; 4) fsmxcos xdx.

x (x+2)2’ x2+1

2 dx
1 T
) fO 3[x2(2—x)
7. HaiiTu mpou3BOAHYIO OT HECOOCTBEHHOTO MHTETpaja 1o rnapameTpy a:

1) flooSi:gx ; 2) foo 224 x; 3) foool_cxﬂe"axdx; 4) foooe‘“xz cosxdx.

8. Jloka3aTh paBHOMEPHYIO CXOJMMOCTh MHTErpasioB pu a € E :

1) [ —Zdx, E=[200); 2) [;"e ™ dx, E=[1;0);

3) [ S Ex(-oo0); 4) [T E=(—oo;1).

x2+q2dx 1+(x—a)®’

9. Haiitu Momynmb U apryMeHT KoMIulekcHoro umcna Z =+/2 — I+/6. 3anucats 5To umcno B
TPUTOHOMETPHUUECKOH (popMe U B MOKa3aTeabHOU hopme.

/ 3 : .
10. Pemmts ypaHenne \2-Z° =—1+1 u u306pasuTh Ha KOMIUIEKCHOH IIOCKOCTH €ro
KOPHH.
11. Iyers ZzZp=1- I. HaiiTu nepeceueHMe MHOKECTB 3aJaHHBIX HEPABEHCTBAMU:

z—2z0|<|zg|, Rez > Rezg.

12. Haiitu numeitnyro ¢pyskmmo W = az + b, orobpaxarontyio xpyr ‘Z A 1‘ < I ma kpyr
‘W - Wz‘ <rs.



13. Ilycts Zg m W( Takme, 4TO Re Zo > Owu Imwg < 0. Haitrn nuneiinyo GyHKImIO

W =az+b, orobpaxatomyro nonymiockocts ReZ >0 na momymnockocts Imw <0,
TaKyro 4TO W(ZO) =Wg.
14. Haiiti oOpa3bl 00acTeid: Dl = {Z . ‘Z‘ < 1}, Dy = {Z Rez< —2} pu 0TOOpakeHUn
1
W=——,
z+1

15. Haiitru o06pa3 obmactu D = {Z :Imz>0, ‘Z - 4i‘ >1 } pu  OTOOpaKEHUU

1
W= .
Z+3i
1
16. Haiitu 06pa3 o6mactu D = {Z "Rez>-2,Imz< 2 } pu otoopaxkenuu W = o0
Z—/Z

17. Haiitru o6pas obmactu D= {Z Rez>4,Imz> -2} IpH  OTOOpaKEHHH

W =+Z—4+ 2i +4 — 2i (cuuras, 4o \/I=1).

|-z
18. Haiitu 06pa3 o6nactu D = {Z Rez>0,Imz>0 } pu otobpaxennn W = [ ——

1+ Z
(cumTas, 4To V1= 1).

19. Haittu o6pas obmactu D= { Z:Rez<-1,-1<Imz<0 } npu  OTOOpaKeHUU

W = e—n(z+1)_

20. Ucnonb3ys uHTErpanbayo popmyiny Koim, BEBIYHCINTS HHTETPa
I dT

2-3
[t—1|=2

1
21. Pa3noxuTh (QyHKIUIO f(Z) = 1

B psI;
z

a). 10 HEOTPHUIIATEILHBIM CTETICHSIM Z |
B).II0 OTPULIATEIBHBIM CTETICHSIM Z .

Onpenenuts 06J1aCTh CXOIUMOCTH MOJIYYEHHOTO psJa.

1 1
+ ;
z-1 z+3i

22. Pa3noxuth QyHKIHIO f(Z) = B PsII IO CTENEHSAM Z B O0JIaCTH:

a).coepxaiiei Touky £ = O;



B). coziepxarieii Touky £ = 0;

¢). conepsxaeif Touky Z = -2

OHpe,I[eJ'II/ITB 001acTh CXOAUMOCTH ITOJTYYCHHOI'O pAaa.

1

2
23. Haiitn ocoOble TOYKH (GYHKIHUH f(Z)=(Z—1) EX ﬁ , ONpPENEIUTh WX THI H

BBIYUCINUTD BBIYCTEI B OTUX TOYKaAX.

24. BeIYUCITUTH BBIYETHI (QYHKINUN f(Z)= BO BCEX OCOOBIX TOYKax (BKIIOYAs

1
(z- 1)2(2 +3i)

Y TOYKY Z =00).

25. Vcnionb3yst BBIYETHI, BBIYUCIUTD UHTETpall

I drt
(r - i)('r + 4)'
T—2i[=2
26. Beruncinuth HHTErpal
+00

x-1
[ X1 ax
2
o (x + 4)2
277. BBIYMCIUTH HHTETPAT

+00

I XSinXx dx
0

@2+4y

4.1.2. O0pa3ubl BOIPOCOB K KOJUIOKBHYMY
4.1.2. O0pa3ubl BONPOCOB K KOJUIOKBHYMY

. CkasiipHbIE U BEKTOPHBIE OIS, UX XapPAKTEPUCTHUKHU. .

. IToTOK BEKTOPHOTO MOJIS.

IToTOK BEKTOPHOTO ITOJIS YEPE3 3aMKHYTYIO [IOBEPXHOCTD.

®opmyna ["aycca-OcTtporpaackoro.

. JluBeprenuus BekropHoro nois. Pacuernas popmyna. @opmyna Naycca-Octporpaackoro
B TEpMHUHAX Teopuu noJist. OCHOBHBIE CBOMCTBA JUBEPIECHIINH.

. OU3NYECKUI CMBICII KPUBOJIUHEWHOIO HHTErpajia BTOPOro poaa.

. Hupkynsus BektopHoro nodis. [lonstue, pusndeckuii cMpici. Pacuernas ¢popmyia.

8. Potop BextopHoro nosus. [Tonstue. Pacuetnas ¢popmyna. [Ipumep mosst ¢ mocTostHHOM

3aBUXPEHHOCTHIO.

LA WN R

~N



9. ®opmyna Crokca. Teopema B pa3BepHyTOM Buze. POpMyInpOBKa B TEPMUHAX TEOPUU
OJISl.
10. MuTerpansl, 3aBucaiue ot napamerpa. [lonstue.
11. [TonsiTHEe paBHOMEPHOU CXOAUMOCTH U TipenenbHol ¢pyakuun. Kpurepuii Komm.
12.Teopema o mpenenbHOM MEepexo/ie Mo/1 3HAKOM COOCTBEHHOTO WHTErpaja, 3aBUCSIIEro OT
rnapamerpa.
13.Teopema o0 HENIPEPHIBHOCTH COOCTBEHHOT'O MHTETPalIa, 3aBUCSILIETO OT MapaMeTpa.
14.Teopema o nuddepeHnpoBaHur COOCTBEHHOTO UHTErpaa, 3aBUCSILIEro OT apaMeTpa.
15.Teopema 06 uHTErpUpOBaHNH COOCTBEHHOTO MHTETpajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOcTBEeHHBIN MHTETpal, 3aBUCAILIMN OT MapaMeTpa. PaBHOMEpHas CXOIMMOCTb.
[TonsTne, npumepsl
17..JlocTatounble yCIOBHSI pABHOMEPHOM CXOIMMOCTH HECOOCTBEHHOT'O UHTErpaa,
3aBHCSIEro ot napamerpa. (Beliepmrpacca, Adens, upuxie)
18.Teopema o npezebHOM Mepexo/ie Mo 3HAKOM UHTEerpaia Jisi HecOOCTBEHHBIX
MHTETpajioB, 3aBUCALIMX OT [apameTpa.
19.Teopema 0 HENIPEPHIBHOCTH HECOOCTBEHHOTO HHTETPaja, 3aBUCSIIEro OT MapameTpa.
20. Teopema 00 U3MEHEHNUHU TIOPSIIKA MHTETPUPOBAHUS I HECOOCTBEHHOTO MHTETpaa,
3aBUCALLIETO OT NapaMmeTpa.
21. B-¢pynkuus, e€ cBoiicTBa.
22. I'-¢yHkus, e€ cBoiicTBa
23.CBs13p Mexy [-¢yakmmeii u B-ynkmei.
24 TlonaTre KOMIUIEKCHOTO unciia. Onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
25. Onepanuu BO3BECHHS B CTEIIEHb U U3BJICUEHUS KOPHs N-il CTENEHU U3 KOMIUIEKCHOTIO
yucia
26. Ilpenen mocnenoBaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.
27. HeorpaHuueHHO BO3pacTarolye OCIeI0BaTEIbHOCTH. BECKOHEUHO yaalleHHas! TOUKa.
28. Muoxectsa B C.
29. @yHKIMH KOMIUIEKCHON NIEPEMEHHOM. OCHOBHBIE TIOHATHS.
30. IIpenen GyHKIMN KOMIUIEKCHON TIEPEMEHHOM.
31. HenpepbIBHOCTh (PYHKIIMU KOMIUIEKCHOM MepeMEeHHOM.
32. AuddepenunpyemMoctsh GyHKIIMN KOMIUIEKCHOU niepemeHHoi. Y cnoBue Komu-Pumana.
33. 'eomeTprueckuii cMbICa MPOU3BOAHON (PYHKIIMM KOMIUIEKCHOW EPEMEHHO.
1

34. OyHkIUa W = ~
35.®yukius w =az+b.
36. dyukuun W=z", w="1/z.

4.1.3 TlepeyeHb BONPOCOB, KOTOPbIe BLIHOCATCS HA IK3aMeH
1.CxanspHble U BEKTOPHBIE TI0JIS, X XaPAaKTEPUCTUKH. .
2.I10TOK BEKTOPHOTO MOJIS.
3. IloTOK BEKTOPHOIO NOJIS YEPE3 3aMKHYTYIO IOBEPXHOCTD.
4. ®opmyna ["aycca-Octporpaackoro.
5. Jlueprenuus BekTopHOro nois. Pacuernas popmyna. @opmyna 'aycca-Octporpaackoro
B TEpPMHUHAX Teopuu noiist. OCHOBHBIE CBOMCTBA JUBEPIECHIINH.
6. @u3nyecKuil CMBICI KPUBOJIMHEMHOTO MHTETPajia BTOPOTO PoJIa.
7. Hupkynsus BekTopHoro nodis. [lonstue, pusndeckuii cmpici. Pacuernas ¢popmyia.
8. Potop BexTopHoro nosus. [Tonsitue. Pacuetnas ¢popmymna. Ilpumep mosst ¢ nocTOSHHOM
3aBUXPEHHOCTHIO.
10. ®opmyna Crokca. Teopema B pa3BepHyTOM Buje. PopMynHpOBKa B TEPMUHAX TEOPUU
TOJISL.
10. MuTerpansl, 3aBucamue ot napamerpa. [lonsrue.
11. TTonsiTHe paBHOMEPHON CXOIUMOCTH U TipenensHoi ¢yaknuu. Kpurepuit Komm.



12.Teopema o mpenenbHOM MEepPexoe Mo/1 3HAKOM COOCTBEHHOTO WHTErpaja, 3aBUCSIIEro OT
napamerpa.

13.Teopema o0 HENIPEPHIBHOCTH COOCTBEHHOTO MHTETPalIa, 3aBUCSILIETO OT MapaMeTpa.
14.Teopema o nudpepeHIupoBaHUN COOCTBEHHOIO MHTErpaa, 3aBUCSILEro OT apaMeTpa.
15.Teopema 06 uHTErpUpOBaHIH COOCTBEHHOTO MHTETpajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOcTBEeHHBIN MHTETpa, 3aBUCAIIANA OT apaMeTpa. PaBHOMepHast CXOIUMOCTb.
[TonsaTue, mpumepsl

17..locTaTounble ycI0BUs PABHOMEPHON CXOIMMOCTH HECOOCTBEHHOIO HHTErpaa,
3aBHCSINEro ot napamerpa. (Beliepmrpacca, Adens, upuxie)

18.Teopema o npenenbHOM Nepexo/ie Mo 3HAKOM MHTerpaja Juisi HeCOOCTBEHHBIX
MHTErpajioB, 3aBUCALIMX OT [apameTpa.

19.Teopema o0 HENPepBIBHOCTH HECOOCTBEHHOI'O MHTErpalla, 3aBUCALIET0 OT IapaMeTpa.
20. Teopema 00 U3MEHEHNUHU TOPSIIKA MHTETPUPOBAHUS I HECOOCTBEHHOTO MHTETpaa,
3aBUCSAIIErO OT IIapaMeTpa.

21. B-ynxmus, e€ cBoiicTBa.

22. I'-¢yHkus, e€ cBoiicTBa

23.CBs13p Mexy [-¢yakmmeii u B-ynkmmei.

24 IlonsTHe KOMIUIEKCHOro yncia. Onepanun HaJl KOMIIJIEKCHBIMHM YUCIIAMH.

25. Onepanuu BO3BECHHS B CTEIIEHb U U3BJICUEHUS KOPHs N-il CTENEHU U3 KOMIUIEKCHOTIO
qucia

26. Ilpenen nocneaoBaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.

27. Heorpann4eHHO BO3pacTaroliye MOCIe0BATEIbHOCTH. BECKOHEUHO yiajeHHas TOUKa.
28. Muoxectsa B C.

29. @yHKIMU KOMIUIEKCHOM nepeMeHHON. OCHOBHBIE MOHATHSL.

30. IIpenen GyHKIIUU KOMIUIEKCHOH MIEpEMEHHOM.

31. HenpepbIBHOCTh (PYHKLIMU KOMITIEKCHOM MEPEMEHHOM.

32 IupdepentmpyemMocts GYHKIINN KOMIUIEKCHON TiepeMeHHo. Y cioBue Komm-Pumana.
33. 'eomeTpurueckuii cMbICT IPOU3BOAHON (PYHKIIMM KOMIUIEKCHOW EPEMEHHO.

34. OyHkuua W = i
35.®yukus w =az+h.

36. dynkuun W=z", w=1/z.

37. ApoGHo-nuHelHas QyHKITHUSI.

38. Teopema 00 onpeneneHuu JpoOHO-TMHEHHONW GYHKIIUU TPEMsI TapaMu TOYEK.

39. KpyroBoe cBONCTBO APOOHO-TUHEHHOMN (HYHKIIUHU.

40. Teopema 0 CHMMETPUYHBIX TOUYKaX Il APOOHO-IMHEHHON QYHKIUH.

41. Iloka3zaTenbHas u norapupmMudeckast GyHKIUH.

42. ®ynkuus XKykoBckoro.

43. TpancueneHTHble PyHKINU.

44 TTonstue nnterpana B C. CymectsoBanue. OCHOBHBIE CBOMCTBA.

45. Brluucienue uHTerpaia oT GyHKIMN KOMIUIEKCHON TIEpEMEHHOM.

46. Teopema Kormu 175t 0THOCBSI3HOM 0071aCTH.

47. Teopema Kot 151 MHOTOCBSI3HOM 001aCTH.

48. HeonpeneneHHbli HHTErpal OT QYHKIIMHM KOMIUIEKCHON EepEeMEHHON. AHATUTUYHOCTD
HeonpezeneHHoro uurerpaia. [leppoodbpasnas.

49. NnrerpanpHas Gopmyna Komm. Teopema o cpeaHem.

50. IIpou3BOAHBIE BHICIIMX MOPSAIKOB JJIsl aHATUTUYECKUX (DYHKIUH.

51. Teopema Mopepa.

52. Ilonsitue pyHKIIMOHATKHOTO psina. CxoammocTth. PaBHOMepHas cxoaumocTs. [Ipu3Haku
Komm u Beliepmrpacca paBHOMEPHOM CXOIMMOCTH PsAa.

53. Teopema 0 HEMPEPHIBHOCTH CYMMbI PABHOMEPHO CXOJSIIETOCs pAa.

54. TeopeMa 0 MOYWIEHHOM MHTEIPUPOBAHNUN NOUWIEHHO CXOASILErocs psija.

55. Teopema o mowieHHOM U GEepeHITTPOBAHINN PABHOMEPHO CXOSIIETOCS psija.



56. Crenennsle psabl. Teopema Aberns.

57. CnencTBus U3 TeopemMbl Abers.

58. Psan Teitnopa. Teopema Teitnopa.

59. Hynu ananutudeckoit ¢pyHkuu. TeopemMa eTMHCTBEHHOCTH.

60. IIpuHIMn MaKkcuMyMa MOJYJIA.

61. Pan Jlopana. O6macts cxoaumoct psiga JlopaHa.

62. Teopema 00 0JIHO3HAYHOM TPECTABICHUN aHATUTHYECKOU pyHKIIMU psitoM JlopaHa.
63. M3onupoBaHHbIe 0COObIE TOUKH aHATMTHYECKON (yHKIMH. VX kiaccuduxausi.

64. IloBeneHne aHATUTHYECKON (PYHKIIMH B OKPECTHOCTH H30JUPOBAHHBIX OCOOBIX TOYEK.
65. Onpenenenre BpIYETa AHATUTHYECCKOW (PYHKITUU B U30JIMPOBAHHOM 0CO00H TOUKE.
PacuerHble pOpMYIIBI TSI TOJTFOCOB.

66. OcHOBHas TeOpeMa TEOPUH BHIUYETOB.

67. Bpruer ananuTu4eckoil pyHKIMHM B OECKOHEUHO yaneHHoi Touke. Teopema o cymme Beex
BbIueTOB. ClleICTBUE U3 HEe.

68. BelunclieHMe HHTErPaoB BHA |, 02" R(cos@,sing) de .
69. BeIuncieHre WHTErpajioB BUjIA ffooo f(x)dx.

70. Jlemma JKopaana. Berauciienue HHTErpaaioB Buaa f ® plax f(x)dx.

— 00

O1eHOYHBIC CpEJICTBA Ui MHBAJIMJIOB W JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUXO0()HU3MISCKHX OCOOCHHOCTCH.

— Npy HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BPEMsI [Tl TOJTOTOBKH OTBETA HA DK3aMEHE;

— IIPH TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHSI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTSAMU 3J0POBbA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIAUBUIYAITbHBIMA OCOOCHHOCTSIMU;

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3]I0POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs] 10 JUCLUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOYYEHMsS MHBAJIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCHMUILIMHE MPEAyCMaTpUBAET MpPel0oCTaBlIeHne HHPOpMAUN B
dopmax, afanTHPOBAaHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMH OITOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHoO (opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOH JHMTEPATypbl, HEOOXOAMMOM
JJIS1 OCBOCHHS TUCHUIINHBI.
5.1 OcHoBHasi 1uTEpaTypa:

1. CeemaukoB A.I'., TuxonoB A.H. Teopust QyHKIMI KOMIUIEKCHOW HEpEeMEHHOM
[DnexTponHsIii pecypc]: Yue6.:/Jns By3oB. — 6-e uzn., crepeor. — M.: ®USMATIIUT, 2010. —
336¢c. — (Kypc Bbicmieit Matematuku U matemarndeckoi ¢usuku) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167



https://e.lanbook.com/book/48167

2. [Tantenee, A. B. Teopus ¢yHKIMA KOMIIEKCHOTO TIEPEMEHHOTO U
OTIEpAIIMOHHOE UCYHCIICHUE B MMPUMEPAX U 3a/a4ax [DIeKTpOHHBIN pecypc]: yueOHoe mocooue /

A. B. Ilaarenees, A. C. Sxumosa. - CII6. : Jlams, 2015. — 448c¢c. -
https://e.lanbook.com/book/67463
3. [TpuBanos, U. 1. Beeaenue B Teopuio (PyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO

[DnexTponnblii pecype] : yueOnuk / IlpuBamoB W. WM. - CII6. : Jlamp, 2009. - 432 c. -
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322

4. KynpsiBues, JleB JImutpueBny. Kypc MaTemMaTHuecKoro aHanausa: y4yeOHMK IJis
0akanmaBpoB: Y4YeOHUK JJsl CTYJCHTOB BY30B, OOYYaIOUIMXCS IO E€CTECTBEHHOHAYYHBIM U
TEXHUYECKUM HarpasieHusM u crienmanbaocTsMm. T. 3 / JI. 1. KynpsBues ; Mock. (GpU3HKO-TEXH.
uH-T (['oc. yH-T). - 6-¢ u31. - Mocksa : FOpaiit, 2012. - 351 c. - (bakamaBp. ba3oBeIii Kypc). -
ISBN 9785991618922 : 306.79.

5. EBrpador M.A. Cunopos 10.B., [llabynun M.U., bexxanoB K.A. COopHuK 33124
0 TEOpUHM aHAIMTHUYECKHX ¢yHKud. M.: 2009 ; [DnexTponnsiit pecypc]. - URL:
https://e.lanbook.com/book/134

5.2 JlonoiHUTEIbHASI JINTEPATypa:

1. Hemunosuy, bopuc [TaBnoBuu. COOpHUK 3a/1a4 U yIIPaKHEHU 110
MaTeMaTuueckomy aHanusy [Tekcr] : yuebHoe nocobue ans By3oB / b. I1. Jlemunosuu. -
Mocksa : ACT : Actpens, 2010. - 558 c.

2. Mansixun, K. B. I36paHHbIe r1aBbl KOMIUIEKCHOTO aHANIN3: yueOHoe nmocodue /
K. B. Mansixun, H. M. Yepnbix; M-Bo o0pa3oBanus u Hayku Poc. ®enepannn, Kydbanckuii
roc. yH-T. - Kpacuogap : [KyOauckuii rocynapctBeHHbslit yuusepcurer|, 2014. - 122 c. : - ISBN
9785820910685 : 34.21.

3. JIbBoBckuid, C.M. Jlekuuu o KOMIUIEKCHOMY aHaiu3y: Kypc Jekuuit / C.M.
JIsBOBCKUY ; HezaBucumelii MockoBckuii YHuBepcuteT. - U3n. 2-e, crepeotun. - Mocksa :
MIIHMO, 20009. - 136 c. - ISBN 978-5-94057-577-1 ; [Onekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63178

4, ®uxrtenronsl, I .M. OcHOBBEI MaTeEMaTUYECKOT0 aHanu3a. B 2-X TT. TOM 2-i
[DnexTponnsiit pecypc] : yueonuk / .M. @uxtenronsil. Cankt-IletepOypr : Jlans, 2008. —
464 c¢. URL.: https://e.lanbook.com/book/411.

S, 3BepoBuy D.M. BemiecTBeHHbIN 1 KOMITIEKCHBINA aHanu3. B 6 4. Y. 6. Teopus
aAHAINTUYECKUX (PYHKIMN KOMIUIEKCHOTO IepeMeHHoro0. — "Brinmiimas mxona", 2008.

6. Mapxkymesuu AWM. Teopus ananutueckux ¢pyHkuuin. M.: 2006

6. Ilepeyenbr pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHHMKAIIMOHHON  CceTH
«HTEepHET», HEOOXOAUMMBIX /1JI5l OCBOECHHS TUCIHUTLTUHBI
1. https://e.lanbook.com/ (DnexTpoHHO-OMOIHOTEYHAST CHCTEMA)

7. MeToauyeckne yKazaHus 1 00y4YAKOIIUXCS M0 0CBOEHUIO TUCHHUIIIMHBI.

VY4yebHas AeATeNbHOCTh MPOXOIUT B COOTBETCTBHM C TIpadUKOM yueOHOro Ipolecca.
[Iporiecc camocTOATENbHOW pPabOThl KOHTPOJMPYETCS BO BpeMs ayAMTOPHBIX 3aHATHUH U
UH/IMBUYaJIbHBIX KOHCYyNbTauuid. CamocTosiTenbHast paboTa CTYACHTOB MPOBOJUTCA B (opme
M3YYEHHUS OTAEIbHBIX TEOPETHUECKUX BOIPOCOB IO IMpeaIaraeMoi JUTepaType U BHIIOJTHEHUU
NPaKTUYECKUX 3a/IaHUH 10 pa300paHHBIM BO BpeMs ayIUTOPHBIX 3aHATHI IpUMeEpam.


https://e.lanbook.com/book/67463
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
https://e.lanbook.com/

@®OoH/T OIICHOYHBIX CPEACTB TUCIHMIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CITMCOK 3a/1a4 U BOITPOCOB KOJUIOKBUYMA) M HTOTOBOM aTTeCTAlMK (3a4eTa, DK3aMeHa).

B kadecTBe OIICHOYHBIX CpPEICTB, HCIOJB3YEMbIX JUISI  TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH, TpEAJaraeTcs MepedeHb BOIPOCOB, KOTOPHIE MpOpadaThIBAlOTCS B Ipolecce
OCBOCHHS Kypca. JaHHBIN TepedYeHb OXBATHIBACT BCE OCHOBHBIC pa3felibl Kypca, BKIFOYas
3HAHUA, TTOJIYYaCMbIC BO BPEMs CaMOCTOSITEIILHOU pa6OTBI. KpOMe TOro, BaXHbIM 3JICMCHTOM
TEXHOJIOTUH SIBJIICTCSI CaMOCTOSITEIBHOE pEIIeHUEe CTYASHTaMH U cllaya 3aJaHuid. ITo
MOJIHOCThIO MHAMBHIYyalbHAs (opma oOydeHus. CTyoeHT paccKa3blBaeT CBOE pEIICHUE
NPEIoIaBaTeI0, OTBEUACT Ha JIOTIOJHUTEIBHBIC BOTIPOCHI

8. [lepeyeHb HEOOXOTUMOT0 MIPOrPAMMHOI0 00eceYeHUs

HE MPEyCMOTPEHBI.
8.3. [lepeuenb HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubaroTeuHas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnektpoHHas Oubamoreunas cuctema «YHuBepcuterckas oundimmorexka ONLINE
(http://www.biblioclub.ru)

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOXxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILIHHE

MaTepI/IaHBHO'TeXHI/I‘{eCKOG obOecrieueHue

Ne Bun pabor
JICIUILTAHBI U OCHAIICHHOCTD

1. JlekunoHHBIE 3aHATHUSA Jlexkunonnas ayauTopus, OCHAIllEHHAas
MPE3EHTAlMOHHOW TEXHHUKOW (IPOEKTOp, DJKpaH,
HOYTOYK): A305, 133.

2. JlabopaTopHbIe 3aHATUSA Ayautopusi, OCHallleHHas ydeOHOil  MeOenbio
(cTombl, CTyJbs), COOTBETCTBYIOLIEH KOJIMUYECTBY
cryaenToB: 133, 149, 150.

3. I'pynnoseie (uHauBuayanbHble) | Ayautopun A305, 133, 150, 148, . ocHaieHHBIE
KOHCYJIbTallUH yueOHOH MeOembIo (cTomnsl, CTYJbS),
MIPE3EHTAlMOHHON TEXHHUKOM Uil  IPOBEICHHUS
I'PYNIIOBBIX U MHAWBHIYATbHBIX KOHCYJIBTAIUN

4. Texkymuii KOHTPOJIb, Ayautopun A305, 133. ocHameHHble yueOHOI
IPOMEXKYTOUYHAS aTTeCTaIUs MeOeIbI0 (CTOJIBI, CTYIbSI)
5. CamocrosTenbHas paboTa Kabuner JUTSt CaMOCTOATENbHOMN paboTsl,

OCHAIIlEHHBIN KOMITBIOTEPHOM TEXHUKOU c
BO3MOKHOCTBIO MOJKIIOUEHUS K ceTh «HHTepHeT»,

IpOrpaMMoi 9KPAHHOT'O YBEIUYECHUS U
00eCnevYeHHbI  JOCTYIIOM B 3JEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO cpeny

yHuBepcutera: 102-A, a Takxke CTyIEeHTYECKUU
yuTanbHbIN 3a1 oubnuoreku Kyol'Y (x.109C) u 3an

JIOCTYIa K 3JIEKTPOHHBIM pecypcaM U Karajoram (K.
A213).
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