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[ITanomuukoBa TaTesHa JIeoHHT0BHA.

JlokTop memarornieckux HayK, KaHAUAAT (PH3HKO-MaTeMaTHIeCKIX Hayk,
npodeccop. [ToueTHsIi pabOTHIK BBICIIETO MPOJECCHOHATBHOT0 00pa30BaHUS
P®. Tupextop macTHTYTa PyHIaMeHTaTbHEIX Hayk (UDPH) ®T'EOY BO
«KyoI TV ».

Mapkos Buranuit Hukonaesuy.

JlokTop TexHm4yecknx HaykK. [Ipodeccop xadenpsr nHPOPMAIMOHHBIX CHCTEM H
POrPaMMHPOBaHIS HHCTUTYTa KOMITBIOTEPHBIX CHCTEM U HH(OPMAITHOHHOI
oeszomacHocTn (MKCullb) ®I'BOY BO «Kyol TY».



1 ]_le.]'ll/l H 3aJa4Y1 U3YYCHUSA TUCHUIIJIMHDI .

1.1 llean ocBOeHUS AUCHHUILIAHDI.

Llenbto ipenoiaBaHusi ¥ U3y4SHHS JUCIUTUTHHBI «KOMIUIEKCHBIN aHATN3) SBISCTCS
(dhopMUpOBaHHE TIPEICTABICHHUI 00 0000IIEHUAX MOHATHI MaTEMaTHIECKOTO aHAIM3a HA CITyJaid
(YHKIIMOHATBHBIX PSIIOB U UHTETPAJIOB C MapaMeTpaMH, a TAK)KE KOMIICKCHBIX (DYHKIHIA U PO
3TUX 0000IIEHUH B CHCTEME MAaTeMAaTUYECKUX HAYK U MIPUJIOKEHUSIX B €CTECTBCHHBIX HayKaX.

1.2 3agauyu qucuumIMHBL. B X0/1€ M3y4eHus TUCHUIIMHBI CTaBSATCS 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 AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrPpaMMBbl.
Hucnurnnuna «KoMIuIeKCHBIN aHallu3» OTHOCUTCS K BapuaTuBHOM yacTu bioka 1 J{ucuurnmuset
1 MOAYJIH.
Jnst u3ydeHust UCUMILUIMHBI CTYJICHT JIOJKEH BIIAJIETh 3HAHUSMU, YMEHHUSIMHA M HaBBIKAMU I10
JUCHUINIMHE «MaTeMaTHYECKUI aHaInu3y.

3HaHUsA, TOJy4aeMble TMPU M3YYEHUH JUCUUIUIMHBI «KOMIUIEKCHBINM  aHAIH3»
UCIIONIB3YIOTCS IPU U3YYEHHUH BCEX MPOPECCHOHATBHBIX TUCIUILINH.

1.4 IlepedyeHp IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHMs 10 JHCHUILUIMHE
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOMH NPOrpaMMBbl.

Kommerenmuu  oOyuwaromierocsi, (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 | crienuduIHbIC aHaM3a ISt
CCTECTBCHHBIX  HAYK, | nocrpoenus TUISE UCCIIeJOBAHMS
MaTEeMATHKH 1| Metonos KOMIIJIEKCHOTO Pa3INYHBIX
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 yuebHoit paboThl Bcero CemecTtpbl

4acoB (gackl)
4 cemectp

KonTakTHas padora (Bcero), B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCero) 144 144
B Tom uncie:
3aHATUS JEKIIMOHHOTO TUTIA 72 72
JlaGopaTopHblie 3aHITHS 72 72
Nnas koHTaKTHasA padoTa
IIpomexxyTouHas arrecramus 4 4
Konrtponupyemas camocrositenbHas padora (KCP) 0,5 0,5
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 HaunmeHoBaHue pa3aenos 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 Beruucnenue MHTErPaloB METO/IaMH TCOPUH 24 5 8 3.8 9.7
AHATUTUYCCKUX (PyHKIHN
Bcero no pazznenam AMCIUIUIMHBI 2115 64 80 22.8 447
[Tpomexyrounas arrectanus(MKP) 4
KonTtpons camocrosrensHoit padbote(KCP) 0,5 0,2 0,3
Htoro 216 64 80 23 45

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas paboTta
crynentra, KCP — xouTponmupyemasi pabora crynenta, UKP — mpomexyrounas arrecranus,
OK3- noaroroska k caaue 3a4eTa U 9K3aMeHy.

2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:

2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA.

OcTtporpaackoro B TepMuUHax TeOpuH 1osist. 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 MOJIs, X XapakTepucTuku. [loTok Omnpoc no
TEOpUU NOJSL | BEKTOpPHOro moiisd. [IoTok BEKTOPHOTO MoJis 4epe3 3aMKHYTYIO pe3ynbraTtam

noBepxHocTh. Popmyina "aycca-Octporpaackoro. luBeprenius [MHANBUYaTbHOTO

BekTOopHOTO ToJ1s1. Pacuetnast popmyma. @opmyna ["aycca- 3a7aHus




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

HuTterpainsl,
3aBUCAILNE OT
napamerpa

WNuterpanel, 3aBucsiue ot napamerpa. [loustue. [lonarue
pPaBHOMEPHOW CXOAUMOCTH | IpeaensHol pyHnkuuu. Kpurepuit
Kommu. Teopema o npenenbHOM nepexoie moj 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 MHTErpUPOBAaHUH COOCTBEHHOT'O MHTETPaja, 3aBUCSIIETO OT
napameTpa.HecoOCTBeHHBIN HHTErPaJl, 3aBUCSIIIHI OT
napamerpa. PaBHomepHas cxoaumocts. [lonsiTue, npumMepsl
.JlocTaTouHble yca0BUS paBHOMEPHOU CXOJUMOCTHU
HECOOCTBEHHOT'0 MHTErpaa, 3aBUCAILErO OT IapaMeTpa.
(Betiepmrpacca, A6ens, dupuxiie)

Teopema o npeenbHOM Iepexo/ie Mo/ 3HAKOM HHTerpasia Jis
HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT apaMeTpa.
Teopema 0 HEMPEpBHIBHOCTH HECOOCTBEHHOT'O UHTErpaJa,
3aBHCSILEro OT nmapamerpa. TeopeMa 00 M3MEHEHUU MOPsAKa
MHTETPUPOBAHUS JUIsI HECOOCTBEHHOTO MHTETpaia, 3aBUCSILETO
oT napamerpa. B-pynkuus, e€ coiictpa. ['-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. HeorpanndaeHHo
BO3paCTarOIIKE MTOCIEN0BATEIbHOCTU. beCKOHEUHO ynaneHHas
tTouka MHOxecTBa B C. @YHKIINU KOMIUIEKCHOHW MEPEMEHOM.
OcnoBHble noHATHS. [Ipenen GyHKIUN KOMITJIEKCHON
nepeMeHHoi. HerpepbIBHOCTh (QYHKIIMN KOMILIEKCHON
nepeMeHHol. [luddepeHunpyeMocTs GyHKINU KOMIUIEKCHOM
nepemeHHoM. Ycnosue Komu-Prumana. ['eomerpruecknii cMbIca
MPOU3BOTHON (PYHKIIMK KOMIUIEKCHON nepeMeHHOM DyHKINs

w - i JIuneiinas yakuus w = az + b. Oynxkuun W = Z" u
NZ

JpoOHo-nuueiHast pyHkius, Teopema 06 onpeaeneHuH ApoOHO-
JTUHENHON (QyHKIUH Tpems napamu Touek Kpyrosoe cBoicTBO
IpoOHO-THHEWHON QyHKInH. TeopemMa 0 CHMMETPUYHBIX TOUKaX
JU1st IpoOHO-TMHEHHOM GyHkinu [TokazaTenpHas U
norapudpmuueckas pyHkuuu. Oynkuus JKykoBckoro
Tpancuenentunbie GyHkuuu 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 Ko 117151 MHOTOCBsI3HOM 00acTu
Heomnpenenenuslit uHTErpai ot GyHKIUN KOMITJIEKCHON
MEPEMEHHON. AHAIMTUYHOCTh HEOTIPEACIICHHOTO NHTETpaa.
[TepBooOpaznas. MurerpansHas Gpopmyna Kommm. Teopema o
cpenHeM. [Ipon3BoIHBIE BBICIIMX MOPSIKOB IS aHATUTUYECKUX
¢ynkuuii. Teopema JInyBmiis. Teopema Mopepa

Onpoc o
pe3yabTaTam
UHIUBUAYATBHOIO
3a1aHUS




[Tonsitne pynknronansHoTO psiga. CxoauMocTs.. PaBHOMEepHAas
cxoaumocts. [Ipusnaku Kowmu u Beitepmtpacca paBHOMEpHOI
cxonumocTtu TeopeMa 0 HENPEPHIBHOCTH PABHOMEPHO
CXOAAIIETOCA psijia U3 HeMpephIBHBIX GyHKIMi Teopema o
MOYWIEHHOM MHTEIPUPOBAHUU PAaBHOMEPHO CXOJSAIIErOCs psla B
C Teopema o nowieHHOM audhepeHInpoBaHIHE PABHOMEPHO
cxonsmerocs psga B C Crenennble psanbl . Teopema Abers.
CrnenctBust u3 TeopeMbl Abens Psax Teinopa. Teopema Tetinopa
Hynu ananutuueckoit ¢pynkiuu.Teopema eMHCTBEHHOCTH

Pspn Jlopana. O6nacts cxogumoctu psaja Jlopana. Teopema 00
OJIHO3HAYHOM IIPEJCTABICHUN aHAIUTUYECKOW (PYHKLINHU PsIIOM
Jlopana. M3onupoBaHHbIe 0COOBIE TOYKH aHATUTUYCCKOM
byukun. Knaccudpukanus n301upoBaHHBIX 0COOBIX TOYEK.
[ToBenenne aHamUTHYECKON (PYHKIIMU B OKPECTHOCTH
M30JIMPOBaHHOM 0c000# Touku. OnpeiereHue BbueTa
AHATTUTHYECKON (DYHKIIMU B H30JIMPOBAHHON 0CO00 TOUKe
.Pacuetnsie hopmybl 115 moarocoB. OCHOBHAS TeOpeMa TeOpUu
BbIUETOB. BbiueT aHanuTHuecKoi QyHKIIMN B OECKOHEUYHO
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 3aHATHS CEMHHAPCKOI0 THIIA.
CeMuHapckue 3aHATHS HE IPELYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHSI.
®dopma
HanmenoBanue
Ne pasjiena HanmenoBanue nabopatopHbix paboT TEKYIIETro
KOHTPOJIS
1 2 3 4
1.| DOnements Teopun | 1 IToTOK BEKTOPHOIO MOJISI 1. Boinonnenue
TTOJISt 2 JluBepreHnus BEKTOpPHOro noisi. @opmyina IIPaKTUYECKHUX
I"aycca-Octporpaackoro 3amaHui
3 | Hupkynsuus, potop BekTopHOro noss. ®opmyna
CToKCa 2. Onpoc no
pe3ysipTaTamMm
IIPAKTUYECKHUX
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 ZaIII?HHH
16 1 . KonTtponbnas
OyHKIAA W =~ pabota
17 Oyukiuu W = Z" u VZ
18 JpoOHo-nuueiHas QyHKIHs
19 Hpob6uo-nuneiinas ¢pynkus. OTbICKaHUE 0
TPEM TOYKaM, OTOOPaKEHHUSI
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 Teinopa. Meton 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

Brrunciienune 37 | Beruncnenue MHTETPaIoB BUIA

HHTErpajioB
MCTOJaMU TCOpUHU

fozn R(cos ¢,sin @) dg

AHAJIMTHYCCKHUX 38

Beruncnenue unterpanos Buia f_oooo f(x)dx

39 | Jlemma XKopnana. Berauciienue MHTETrpajioB BUIa

I el f(x)dx

40 KontposbHas padota

1. Brimonnenue
MIPAKTUYECKUX
3aJJaHuN

2. Onpoc no
pe3ysibTaTamMm
MPAKTUYECKUX
3alaHUI

3. KontponbHas
paborta

3amura 1aboparopHoit padoTsl (JIP), BeimonHenue kypcooro npoekra (KII), kypcoBoii paboTsl

(KP),

tectupoBanue (T) — He mpeyCMOTpEHBI.

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

2.4 TlepeyeHb Y4eOHO-METOAUYECKOI0 OOecHmeYeHHsI ISl CaAMOCTOATEIbHOH pPadoThI
00y4JaIMXCS MO0 ANCHHIITTHHE

No

Bun camocTrogrensHOM

[lepeueHs yueOHO-METONIECKOTO O0ECTICUSHHSI TUCTIUTITIHBI

Marepuaia yueOHol 1
HAay4HOH JINTEpaTyphl

paboTHhI 10 BBITTOJTHEHUIO CAMOCTOSTEIbHON PabOThI
1 2 3
[MpopaboTka n Mertoaudeckue ykazaHus JUIsl TOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKUM
MTOBTOPEHHE 3aHATHSIM, YTBEP)KICHHbIC Ha 3aceAaHuM Kaeaphl IPUKIaJHON
1 |nexumoHHOrO MaTepuana,|MaTeMaTHKH (paKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN U MPUKIIaTHON

MatemaTk @I'BOY BO «Ky6I'Y», nporokon Nel0 ot 7.04.2015 1.

IloaroroBka x
J1a00PATOPHBIM 3aHITUIM

MeToandeckre yKa3aHHs [0 BBIITOJHEHHUIO JIAOOPATOPHBIX padoT,
YTBEp>KACHHBIE HA 3acelaHuX Kadeapbl NPUKIAAHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIAIHON MaTeMaTHKH

DI'bOY BO «Ky0I'Yy, nporokon Nel0 ot 7.04.2015 r.

IToaroToBka K perieHuIo
3a1a4

MeTtoandeckre yKa3aHHs 110 BBIITOJHEHHUIO CAMOCTOSITEIbHON PadOTHI,
YTBEP>KACHHBIC Ha 3acelaHuU Kadeapbl MPUKIATHOW MaTEMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIAIHON MaTeMaTHKH

DI'bOY BO «Ky0I'Yy, nporokon Nel0 ot 7.04.2015 .

IToaroroBka K TeKyLieMy
KOHTPOJIIO

Metoandeckre yKa3aHHsI 110 BBIITOJHEHHUIO CAMOCTOSITEIbHON PadOTHI,
YTBEP>KACHHBIC Ha 3ace/laHuU Kadeapbl MPUKIATHOW MaTEMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIAIHON MaTeMaTHKH

DI'bOY BO «Ky0I'Yy, nporokon Nel( ot 7.04.2015 r.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH.

C TOuYKM 3peHMs IPUMEHSEMBIX METOJOB HCIOJIB3YIOTCA KakK TpaJAUIMOHHbBIE
MH(OPMALIMOHHO-00BSICHUTENbHBIE JeKyuu, TaKk W WHTEpaKTHUBHAS IojJaya Marepuaia cC
MyJbTUMEAUMHON cucTeMoil. KoMnbploTepHbIE TEXHOJOTMU B JAHHOM Cilydae OOeCHeurBarOT
BO3MOXHOCTbh Pa3HOIUIAHOBOI'O OTOOpPa)K€HUs aJrOPUTMOB M JE€MOHCTPAIMOHHOIO MaTepuana.
Takoe codyeTaHue MO3BOJIAET ONTHMAIBHO MCHOJIB30BaTh OTBEAEHHOE BPEMS M PACKPBIBaTh
JIOTUKY U COEPKAHUE JUCLUIIIINHBL.




Jlekyuu TpenCTaBISIIOT CO0OM cucTemaTudeckue 0030psl KoMIuiekcHoro aHammsa ¢
noJjayell MaTeprasa B BUJE MPE3EHTALIHM.

Jlabopamopuoe 3anamue I103BOJIACT HAYYUTh CTYNEHTA IIPUMEHATH TEOPETUYECKHUE
SHAHUA IPU PCUHICHUH U UCCJIICJOBAHUN KOHKPCTHBIX 3a/1a4. Ha6opaT0pHHe 3aHATUS IPOBOAATCA
B KOMIIBIOTEPHBIX KJaccaxX, NpH 3TOM IpakTukyercs pabora B rpynmnax. Ilogxon pasbopa
KOHKPETHBIX CUTYyallMil IIMPOKO MCIOJB3YETCs Kak IperojaBaTelieM, Tak U CTYACHTaMH INpHU
IPOBEJICHUY aHAJIN3a PE3yJIbTATOB CAMOCTOSITEIbHON pabOTBHI.

OneHka caMOCTOSITENIBHOM pabOThl CTYJEHTOB IPOUCXOJUT IO CPEACTBAM OLIEHKHU
WH/IMBUYaJIbHBIX OTBETOB U JIOTIOJIHEHUH Ha 3aHATUAX 110 PACCMOTPEHHBIM TeMaTHKaM

4. OneHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBA€MOCTH U ITPOMEXKYTOYHOM
aTTecTaluu.

4.1 DoHJ O1LIEHOYHBIX CPEACTB Jisl IIPOBEACHUSA TCKYIIETr0 KOHTPOJIs.

@OH/1 OLIECHOYHBIX CPEICTB
JUCLUIUINHBI COCTOUT U3 CPEACTB TEKYILEro KOHTPOJIS BBIIIOJHEHUS 3aJaHUH,

1ab0paToOpHBIX paboT, CPECTB I IPOMEKYTOUHOM (3aueTa) U UTOrOBOW aTTeCTalluu
(3K3ameHa).
OreHka ycrieBaeMOCTH OCYILIECTBIISIETCS [0 PE3YJIbTaTaM:
- BBIIOJIHEHUS J1JAOOPaTOPHBIX padoT;
- OLIEHKH, BBICTABIIIEMOM IIPU CAA4Y€ MHINBUYaIbHbIX 3a/1aHUN;
- OLICHOK KOJUIOKBHUYMOB;
- OTBETA Ha JK3aMEHE.

3ayer BBICTABISIETCSd IO  pe3yjabTaTaM  BBIOJHEHHBIX  KOHTPOJBHBIX  PadoT,
WHAUBHUAYaJIbHBIX 3aJIaHUH, KOJUIOKBUYMOB U TEKYyIIel padoThl Ha JaOOPaTOPHBIX 3aHATHSX.

4.1.106pa3ubl 3a1aHMil 110 J1a00PATOPHBIM 3aAHIATHSIIM.

a=9% i+7xy j—zxz- Kk

1. Haittu MMOTOK BEKTOPHOTO TIOJIA yepes 3aMKHYTYIO
2 + yz =9
z=1lz=

HOBEPXHOCTH S 3 (HopManp BHeWIH:A), Hcnonb3ys (opmyny Octporpaackoro-
['aycca u BbIOpaB CTOPOHY IOBEPXHOCTH, HAWTH HEMOCPEICTBEHHO IIOTOK uepe3
MOBEPXHOCTH S1: X2+y?=9, SBJISFOIIYIOCS YacThbIO MOBEPXHOCTU S M ONpEIETICHHYIO 3aJaHHBIM
YpaBHEHUEM.

2.. Bpramcnuts o (bopMyne Crokca u HETMIOCPCACTBCHHO HUPKYIIAIUIO BEKTOPHOT'O

7.2+y2+22:25

z="4

nons =(y-a)i+ly—a) j+(2-2)-k BJIOJIb KOHTYypa [ : , yKasaB Ha

YCPTECIKEC HAIIPABIICHUC 06XOI[a.



3.Jloka3zaTh MOTEHIMATBHOCTD 33JITAaHHOT'O BEKTOPHOTO TOJISI U HAWTU €r0 MOTEHIMAN, UCTIOIb3Ys
L .:;t:Iiyzzc:osxz)-i+2ysinzz-j+(xy2n::osrz+2)-ﬁc
KPUBOJMHEHHBIN UHTETpal:

4. HccnenoBath Ha CXOAUMOCTb UHTETpaNl HA MHOXecTBax £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 3x2(2—x)
7. HaiiTu mpou3BOAHYIO OT HECOOCTBEHHOTO MHTErpaja 1o napaMerpy 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(-ooo0); 4) [T E=(—oo;1).

x2+q2dx 1+(x—a)®’

9. HaiiTi MOIyTh M apryMEHT KOMIUIEKCHOTO umcia Z =+ 2 — I\/g . 3anMcarb 3TO YMCIIO B
TPUTOHOMETPHUUECKOH (popMe U B MOKa3aTeabHOU hopme.

/ 3 ; .
10. Pemmts ypaBuennme 2 -Z° =—=1+41 u u306pa3suth Ha KOMIUIEKCHOH ILIOCKOCTH €ro
KOPHH.
11. TIlyete Zg = 1—1. Haiitu nepeceueHMEe MHOXECTB 3aJaHHBIX HEPABEHCTBAMH:

z—2zg|<|z0|, Rez 2 Rezy.

12. Haittu mumeiinyio dynakmuio W = az + b, orobpaxkaromyo kpyr ‘Z - Zl‘ < I ma kpyr
‘W - Wz‘ < rn.



13. Ilycte Zg m W( Takue, 4TO Re Lo > Ou Imwq < 0. Haiitu nuneiinyto dynkumio
w=az+Db, oTo6paxaromyro nonymiockocts Rez >0 na nomymmockocts ImMw <0,
TaKyl 4TO W(Zo) =Wg.
14. Haittu o6passi obnacreit: D1 = {Z i ‘Z‘ < 1}, D, = {Z ‘Rez< —2} TIpH OTOOPAKEHUH
1
W=——.
z+1

15. Haiitru o06pa3 obmactu D= {Z :Imz>0, ‘Z — 4i‘ >1 } npu  oToOpaKeHUU

1
W= T
Z+3i
. 1
16. Haiit 06pas o6nactu D = {Z "Rez>-2,Imz<?2 } npu otoopaxkenuun W = o0
Z— /Il

17. Haiitu o6pas obmacru D= {Z Rez>4,Imz> -2} Ipd  OTOOPaKCHUH

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

-z
18. Haifru 06pa3 obnactu D = {Z Rez>0,Imz>0 } npu oroopakennn W = | ——

1+ Z
(cumTast, 4To \/1 =1).

19. Haiitu o6pa3 obmacru D= { z:Rez<-1,-1<Imz<0 } npu  OTOOpaXKeHUU

W= e—n(z+l)_

20. Ucnonb3ys unTerpangbHyto ¢popmyiny Koy, BEIUMCINTE HHTErpall
I d‘C

12—3'
[t—1|=2

1

21. Pa3noxuth QyHKIHIO f(Z) = 1 B AL

a). TI0 HEOTPHUIIATEILHBIM CTEIICHSIM Z |
B).TIO OTPHUIIATEIIEHBIM CTEIICHIM Z .

OHpCIleJ'II/ITL 00J1acTh CXOAUMOCTH ITOJYUCHHOTO psjaa.

1 1
+ :
z-1 z+3i

22. Pa3noxuTh GyHKIIHIO f(Z) = B PsII IO cTeneHsM Z B o0acTu:

a).coneparei Touxy Z = 0



B). coJiepKallei TOUKy Z= -

¢). coneprareii Touky Z = —2.

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

1
23. Haiitu ocoOble TOYKH (HYHKIIUU f(Z)=(Z—1)2 ex —l , OINpPENCIUTh UX THII H
Z _—

BBIYUCINUTD BBIYCTEI B OTUX TOYKaAX.

24. BolYMCIUTh BbIYETHI (DYHKIHH f(Z)= BO BCEX 0COOBIX TOYKaX (BKJIOYAs

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

U TOUKY Z = ).

25. I/ICHOHBBYSI BbIYCTBI, BBIYUCIINTh HHTCTPAJI

I dz
(r - i)(‘c + 4)'
\1:—2i\=2
26. Beruncinuth HHTErpal
+0o0

x—-1
[ 2o
2
—o (x + 4)2
27. BpIUMCIUTD UHTETrpal

+00

J- XSinXx dx
0

(x2 + 4)2

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

. CkasipHbIE U BEKTOPHBIE MOJISI, UX XapPAKTEPUCTUKHU. .

. IToTOK BEKTOPHOTO MOJIS.

IToTOK BEKTOPHOTO ITOJIS YEPE3 3aMKHYTYIO [IOBEPXHOCTD.

®opmyia ["aycca-OcTtporpaackoro.

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

. OU3NYECKUI CMBICII KPUBOJIUHEWHOIO HHTErpajia BTOPOro poaa.

. Hupkynsus BektopHoro nodis. [lonstue, pusndeckuii cmpicn. Pacuernas ¢popmyna.

8. Potop BexTopHoro noius. [Tonsitue. Pacuetnas ¢popmymna. Ilpumep mosst ¢ nocTOSHHOM

3aBUXPEHHOCTHIO.

LA WN R

~N



9. ®opmyna Crokca. Teopema B pa3BepHyTOM Buze. POpMyInpOBKa B TEPMUHAX TEOPUU
OJISl.
10. MuTerpansl, 3aBucaiue ot napamerpa. [lonstue.
11. [TonsiTHE paBHOMEPHOU CXOAUMOCTHU U TipeaenbHol ¢pyakuun. Kpurepuit 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 nuddepenumpoBanuy cOOCTBEHHOTO UHTErpaja, 3aBUCSILEro OT mapamerpa.
15.Teopema 06 uHTErpUpOBaHNH COOCTBEHHOTO MHTETpajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOcTBEeHHBIN MHTETpal, 3aBUCAILIMN OT MapaMeTpa. PaBHOMEpHas CXOIMMOCTb.
[TonsTne, npumepsl
17..JlocTatounble yCIOBUS PaBHOMEPHOM CXOUMOCTH HECOOCTBEHHOT'O HHTETpaa,
3aBHCSIEro ot napamerpa. (Beliepmrpacca, Adens, upuxie)
18.Teopema o npezebHOM Mepexo/ie Mo 3HAKOM UHTEerpaia Jisi HecOOCTBEHHBIX
MHTETpajioB, 3aBUCALIMX OT [apameTpa.
19.Teopema 0 HENIPEPHIBHOCTU 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 uKciia. Onepanuu HajJl KOMIUIEKCHBIMU YHCIIAMH.
25. Onepanuu BO3BECHHS B CTEIIEHb U U3BJICUEHUS KOPHs N-il CTENEHU U3 KOMIUIEKCHOTIO
yucia
26. Ilpenen mocnenoBaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.
27. HeorpaHuueHHO BO3pacTarolye MOCIeI0BAaTEIbHOCTH. 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. 'eomeTpurueckuii cMbICT MPOU3BOAHON (PYHKIIMH 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.IT0TOK BEKTOPHOTO MOJISI.
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. @u3nyYeCKUil CMBICII KPUBOJIMHENHOIO UHTETpajla BTOPOro poJa.
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. POpMyIHpoOBKa 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 0 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.HecoOcTBEHHBIN MHTETpa, 3aBUCAIINNA OT TapaMeTpa. PaBHOMepHast CXOIUMOCTb.
[TonsaTue, mpumepsl

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

18.Teopema o npenenbHOM NEepexo/ie Mo/ 3HAKOM HHTerpaja Juis HecOOCTBEHHbBIX
MHTErpajioB, 3aBUCALIMX OT [apameTpa.

19.Teopema o0 HENPepBIBHOCTH HECOOCTBEHHOI'O MHTErpalla, 3aBUCALIET0 OT IapaMeTpa.
20. Teopema 00 M3MEHEHNUH TOPSIIKA UHTETPUPOBAHUS [ HECOOCTBEHHOT'O MHTETpaa,
3aBUCSAIIErO OT IIapaMeTpa.

21. B-ynxkmus, e€ cBoiicTaa.

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 U3BJICUYEHUS KOPHsI N-il CTENEHU U3 KOMIUIEKCHOTO
qucia

26. Ilpenen mocnenoBaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.

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

29. @yHKIMU KOMIUIEKCHOM nepeMeHHON. OCHOBHBIE MOHATHSL.

30. IIpenen GyHKIIUU KOMIUIEKCHON TIEPEMEHHOM.

31. HenpepbIBHOCTh (PYHKLIMU KOMIUIEKCHOM MepeMeHHOH.

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. dyuknun W=z", w=1/z.

37. ApoGHo-nuHelHas QyHKITHUSI.

38. Teopema 06 onpeneneHuu JpoOHO-TMHEHHON (GYHKIIUU TpEMsI TapaMu TOYEK.

39. KpyroBoe cBONCTBO APOOHO-TUHEHHOMN (HYHKIIUHU.

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

41. Iloka3zatenbHas u jgorapupmMuyeckast GyHKIUH.

42. ®ynkuus XKykoBckoro.

43. TpancueneHTHbIe QYHKINU.

44 TTonstue nnterpana B C. CymectsoBanue. OCHOBHBIE CBOMCTBA.

45. Brluucienue uHTerpaia oT GyHKIMN KOMIUIEKCHON TIEpEMEHHOM.

46. Teopema Kormu 175t 0THOCBSI3HOM 0071aCTH.

47. Teopema Kommm 1151 MHOTOCBSI3HOM 00J1aCcTH.

48. HeonpeneneHHblii HHTErpal OT (GYHKIMHA KOMIUIEKCHON MepeMEeHHOW. 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. CxomaumocTtb. PaBHOMepHas cxoaumocTs. [IpusHaku
Komm u Beliepmrpacca paBHOMEPHOM CXOIMMOCTH PsAa.

53. Teopema 0 HEMPEPHIBHOCTH CYMMbI PABHOMEPHO CXOJSIIETOCs pAa.

54. TeopeMa 0 MO4YJIEHHOM MHTETPUPOBAHNH IIOWIEHHO CXOASILErocs psija.

55. Teopema o mowieHHOM Tu(PEepeHITIPOBAHIH PABHOMEPHO CXOSIIETOCS Psijia.



56. Crenennsle psabl. Teopema Aberns.

57. CnencTBus U3 TeopemMbl Abers.

58. Psan Teitnopa. Teopema Teitnopa.

59. Hynu ananutudeckoit ¢pyHkuu. TeopemMa eTMHCTBEHHOCTH.

60. IIpuHIMn MaKkcCuMyMa MOJYJIA.

61. Psan Jlopana. O6macts cxoaumoctu psiga Jlopana.

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

64. TloBeneHne aHATUTHYECKON (PYHKIIMH B OKPECTHOCTH U30JIMPOBAHHBIX OCOOBIX TOYCK.
65. OmnpeneneHne BpIYETa AHATUTHYECKOW (PYHKITUU B U30JIMPOBAHHOM 0CO00H TOUKE.
PacuerHble pOpMYIIBI TSI TOJTFOCOB.

66. OcHOBHas TeOpeMa TEOPUH BHIUYETOB.

67. Bpruetr ananutu4eckoi GpyHKIMHM B 0ECKOHEUHO yIaleHHoW Touke. Teopema o cymMMe Bcex
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 OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOI
JJIS1 OCBOCHHS TUCHUIINHBI.
5.1 OcHoBHasi 1uTEpaTypa:

1. CeemnukoB A.I'., TuxonoB A.H. Teopust QpyHKIMI KOMIUIEKCHONW NEepEeMEHHOM
[DnexTponHsIii pecypc]: Yuel.:[lns By30B. — 6-¢ 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. [TanteneeB, A. B. Teopus «¢yHKIMA KOMIUIEKCHOTO TEPEMEHHOTO H
OTIEpAIIMOHHOE UCYHCIICHUE B MMPUMEPAX U 3a/a4ax [DIeKTpOHHBIN pecypc]: yueOHoe mocooue /

A. B. Ilanrenees, A. C. Sxumosa. - CII6. : Jlams, 2015. — 448c¢c. -
https://e.lanbook.com/book/67463
3. [TpuBanos, U. U. Beenenue B Teopuio (PyHKIMI KOMIIIEKCHOTO NEPEMEHHOTO

[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. KynpsBues, Jle JmutpueBnd. Kypc maremMaTHuecKoro aHanusa: Y4eOHHMK IS
OakanmaBpoB: Y4YEOHHK JJIsi CTYJCHTOB BY30B, OOYYAIOLIMXCS IO ECTECTBEHHOHAYYHBIM U
TEXHUYECKUM HarpasieHusM u crienuanbaocTsMm. T. 3 / JI. 1. KynpsBues ; Mock. (Gpu3UKO-TeXH.
uH-T (['oc. yH-T). - 6-¢ u31. - Mocksa : FOpaiit, 2012. - 351 c. - (bakamaBp. ba3oBeIii Kypc). -
ISBN 9785991618922 : 306.79.

5. EBrpados M.A. Cunopos 10.B., [llabynun M.U., bexxanoB K.A. COopHHK 3a71a4
0 TEOpUHM aHAIMTHUYECKHX ¢yHKud. M.: 2009 ; [OnexTponnsiii pecypc]. - URL:
https://e.lanbook.com/book/134

5.2 JlonoiHUTEIbHASI JINTEPATypa:

1. Hemunosud, bopuc [TapnoBuu. COOpHUK 3a/1a4 U yIpaKHEHH 110
MaTemaTruueckomy ananusy [Tekct] : yuebHoe mocobue mist By3oB / b. I1. JlemunoBuy. -
Mocksa : ACT : Actpens, 2010. - 558 c.

2. Manbixun, K. B. I30panHble ri1aBsl KOMIUIEKCHOTO aHAIK3: ydyeOHoe nmocobue /
K. B. Mansixun, H. M. Yepnbix; M-Bo o0pa3oBanus u Hayku Poc. ®enepannn, Kydbanckuii
roc. yH-T. - Kpacuogap : [KyOauckuii rocynapctBeHHblit yuusepcurer|, 2014. - 122 c. : - ISBN
9785820910685 : 34.21.

3. JIsBOBCKUH, C.M. Jlekiuu mo KOMIUIEKCHOMY aHanu3y: Kypc Jnekmuii / 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, ®uxtenronsl, I'.M. OCHOBBEI MaTEMaTHYECKOI0 aHannu3a. B 2-X TT. ToM 2-i
[DnexTponnsiit pecypc] : yuebnuk / .M. @uxtenronsil. Cankt-IlerepOypr : Jlans, 2008. —
464 c¢. URL.: https://e.lanbook.com/book/411.

S, 3BepoBuu D.U. BemiecTBeHHbIN 1 KOMILIEKCHBIN aHanu3. B 6 4. Y. 6. Teopus
aAHAINTUYECKUX (PYHKIMN KOMIUIEKCHOTO IepeMeHHoro0. — "Brinmiimas mxona", 2008.

6. MapxkymeBuu AWM. Teopus ananutrueckux ¢pyHkuuid. M.: 2006

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

7. MeToaudyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHIO JUCHUIIJIMHBI.

VY4yebHas AeATeNbHOCTh MPOXOIUT B COOTBETCTBHM C TIpadUKOM yueOHOro Ipolecca.
[Iporiecc camocTOATENbHOW pPabOThl KOHTPOJMPYETCS BO BpeMs ayAMTOPHBIX 3aHATHUH U
UH/IMBUYAIbHBIX KOHCYyJbTauui. CaMmocrosiTenbHas padoTa CTYAEHTOB MPOBOIUTCS B (hopme
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 ¥ BOITPOCOB KOJUIOKBUYMA) M UTOTOBOM aTTECTallUU (3aUeTa, IK3aMEeHa).

B kadecTBe OIICHOYHBIX CpPEICTB, HCIOJB3YEMbIX JUISI  TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH, TpEAJaraeTcs MepedeHb BOIPOCOB, KOTOPHIE MpOpadaThIBAlOTCS B Ipolecce
OCBOCHHS Kypca. JaHHBIN TlepedeHb OXBAaThIBAET BCE OCHOBHBIC pa3JlieNibl Kypca, BKIFOYas
3HAHUA, TTOJIYYaCMbIC BO BPEMs CaMOCTOSITEIILHOU pa6OTBI. KpOMe TOro, BaXHbIM 3JICMCHTOM
TEXHOJIOTUH SIBJIICTCSI CaMOCTOSITEIBHOE pEIIeHUEe CTYASHTaMH U cllaya 3aJaHuid. ITo
MOJIHOCThIO MHAWBHIYyalbHAst (opma oOydeHus. CTyIeHT paccKa3blBaeT CBOE PCIICHHE
NPEIoIaBaTeI0, OTBEUACT Ha JIOTIOJHUTEIBHBIC BOTIPOCHI

8. [lepeyeHb HEOOXOTUMOT0 MIPOrPAMMHOI0 00eceYeHUs

HE MPEyCMOTPEHBI.
8.3. IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX 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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