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

1.1 llean ocBOeHUS AUCHHUILIAHDI.

Llenbto ipenoiaBaHusi ¥ U3y4SHHS JUCIUTUTHHBI «KOMIUIEKCHBIN aHATN3) SBISCTCS
(dhopMupOBaHHE TIPEICTABICHUI 00 0000IIEHUSX MOHATHI MaTeMaTHYECKOTO aHAIM3a Ha CITydail
(YHKIIMOHATBHBIX PSIIOB U MHTETPAJIOB C MapaMeTpaMu, a TAK)Ke KOMILICKCHBIX (DYHKIIHIA U poJTu
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 BJajJeTb METOJaMH KOMIUICKCHOTO aHajiu3a Ui MCCICIOBAaHUS Pa3TMIHBIX
MPUKIATIHBIX 33]a4, U3y4aTh CAaMOCTOSITENIbHO HAYYHYI0O M 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 CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl.
Hucnurnnuna «KoMIUIeKCHbIN aHain3)» OTHOCUTCS K BapuaTUBHOM yacTu bioka 1 J{ucuurmiuabt
1 MOAYJIH.
Jnst u3ydeHust UCUMILUIMHBI CTYJICHT JIOJKEH BIIAJIETh 3HAHUSMU, YMEHHUSIMHA M HaBBIKAMU I10
JUCHUINIMHE «MaTeMaTHYECKUI aHaInu3y.

3HaHUsA, TMOJy4aeMble TMpPU HM3YYCHUM JUCHMIUIMHBI «KOMIUIEKCHBIH  aHAIU3»
UCIIOJIB3YIOTCS IPU U3YYEHHUH BCEX MPOPECCHOHANBHBIX TUCIUILINH.

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

Kowmmerenmuu  oOywaromerocsi, (Qopmupyembie 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




B pesynbrare u3ydeHus ydeOHOM JUCUUIUIMHBI 00yYaroIuecs

Ne | Unnekc Coneprkanue
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
MaTeMaTHKu 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 M COMMAJIbHEIX
WH()OPMAIIMOHHOTO | aHAJIN3A; saat.
oOecrieueHust pu
[ ]
UCCJICIOBAaHUH TIPUMCHATE
MOJTy4YEHHBIE
MPUKIIATHBIX
3HAHUS JUIS
cuereM UCIIOJIb30BaHUS B
IIPaKTUYECKON
[
OCHOBHBIC JESITEIIbHOCTH
METO/TbI PEIICHUS
CTO/BI peltie aHaIM3a "
TUTIOBBIX 3a7a4
0 3al peLeHus
KOMIIJICKCHOT
OMILTICKCHOTO TIPUKJTATHBIX
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 BUaM padoT MpeCTaBIeHO B Ta0InIe

Bun yue6HO# paboThI Bcero CemecTpbl

4acoB (gackl)
4 cemectp

KonTakTHas padora (Bcero), B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCero) 144 144
B ToM uucne:
3aHgaTHS JIEKIUOHHOIO TUIIA 72 72
JlaGopaTopHblie 3aHITHS 72 72
Nnas koHTaKTHasA padoTa
[TpomexyTouHas arTectTanus 0,5 0,5




Kontpompyemas camoctosrenbHas pabora (KCP) 4 4
CamocTosiTesibHasi padbora (Bcero)
Camomnoaroroska (CP) 22,8 22,8
KonTpoJs
ITonroTroBka U cpada 3K3aMeHa U 3a4eTa 44,7 44,7
OO0mas Tpya10eMKOCTh gac. 216 216
B TOM 4YHCJIe KOHTAKTHASA 148,5 148 5
padora
3a4. ef 6 6

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenne BuoB yueOHOI pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUTUINHBI

KonmuectBo yacos

No HaunmenoBanue paznenos AyRHMTOpHAA Breayauropras
Bcero pabora pabora
JI JIP CPC OK3
1 2 3 5 6 7 8
1. |DnemeHTHI TEOpPHH MO 26 6 8 4 8
2.  |VHTerpaiibl, 3aBUCSIINE OT ITapamMeTpa 36 8 10 3 8
3.  |DYHKIMHM KOMILJICKCHOM MepeMEeHHON 12 24 30 7 10
4 OCHOBHI:IC TEOPEMbI TEOPUHU aHATUTHYECKUX 58 20 24 5 9
byHKIMI
5 Brrancnenne HHTErpajioB METOAaMH TOpHH 24 6 8 3.8 9.7
AHATATUYCCKUX (DyHKIHN
Bcero no pasznenam AMCIUIUIIMHBI 2115 64 80 22.8 447
ITpomexxyrounas arrecranus(M1KP) 0,5 0,2 0,3
KonTpons camocrositensHoi pabotei(KCP) 4
Htoro 216 64 80 23 45

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas paborta
crynenta, KCP — konTponupyemast padota ctynenta, UKP — unas xoHrtaktHas pabora, OK3-

MMOATOTOBKA K CAAYC 3a4€Ta U SK3aMCHY.

2.3 Coneprxanue pa3aeaoB AMCHUNIHHBI:

2.3.1 3ausaTud JEeKIHOHHOT0 THIIA.

HanmenoBanue dopma TEKyIIEero
0 Coneprxanue paszena
paznena KOHTPOJIA
2 3 4
DIIEMEHTHI CxansipHble ¥ BEKTOPHBIE MOJIs, UX XapakTepucTuku. [loTok Ormpoc no
TEOPHH MOJsI | BEKTOPHOTO MoJisi. [I0TOK BEKTOPHOTO MOJIst Yepe3 3aMKHYTYIO pe3yapTaTam

noBepxHocTb. Popmyina ["aycca-Octporpaackoro. luBeprenius |(MHANBUIYATBHOTO

BekTOpHOTO T0J1s1. Pacuetnast popmyma. @opmyna ["aycca- 3a7aHus

OcTporpackoro B TepMuHax Teopuu noJjisi. OCHOBHBIE CBOMCTBA




nuBepre’iuu. GU3n4ecKnii CMbICI KPUBOJIMHEHHOTO UHTErpajia
BTOpOro poxa. lupkynsauus sekropHoro nosis. [lonarue,
busnueckuit cmbicia. Pacuetnas popmyna. Potop BekTropHOTrO
nosist. [Tonsitue. Pacuernas ¢opmyna. [lpumep moms ¢
MOCTOAHHOM 3aBUXpeHHOCThI0. Dopmyna Crokca. Teopema B
pa3BepHyTOM BUjae. POpMyIUpPOBKA B TEPMUHAX TEOPUU MOJIS.

HuTterpainsl,
3aBUCAILINE OT
napamerpa

Nuterpanel, 3aBucsiye ot napamerpa. [loustue. [lonarue
PaBHOMEPHOW CXOAUMOCTH M TipeaenbHol ¢pynkuuu. Kpurepuit
Kommu. Teopema o npenenbHOM nepexoie moj 3HakoM
COOCTBEHHOI0 HHTErpasa, 3aBUCALIETO OT IapaMeTpa.
Teopema 0 HEMPEPHIBHOCTH COOCTBEHHOT'O MHTErpalla,
3aBHCALIECTO OT mapamerpa. Teopema o audepeHIMpPOBaHUN
coOCTBEHHOT'0 MHTErpaja, 3aBUCsIIero ot napamerpa. Teopema
00 MHTErpUPOBAaHUH COOCTBEHHOT'O MHTETPaja, 3aBUCSIIETO OT
napameTtpa.HecoOCTBeHHBIN HHTErPaJl, 3aBUCSIIIHI OT
napamerpa. PaBHomepHas cxonumocts. [loHsiTue, npumepsl
.JlocTaTouHble ycI0BUS paBHOMEPHOU CXOIUMOCTHU
HECOOCTBEHHOT'0 MHTErpaa, 3aBUCAILIEro OT IapaMeTpa.
(Betiepmirpacca, A6ens, Jupuxie)

Teopema o npeenbHOM Iepexo/ie Mo/ 3HAKOM HHTerpasia Jiis
HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa.
Teopema 0 HENMPEpPBHIBHOCTH HECOOCTBEHHOT'O UHTErpaJa,
3aBHCSILEro OT napamerpa. Teopema 00 U3MEHEHUU MOopsAKa
MHTETPUPOBAHUS JJI1 HECOOCTBEHHOI'O MHTETpaia, 3aBUCAILIETO
oT napamerpa. B-pynkuus, e€ cBoiictpa. ['-pynkuus, e
CBOMCTBA

Cas3b Mexny ['-dynknueit u B-pynkuueit

Onpoc o
pe3ysibTaTam
WHAUBHUIYaIbHOTO
3a/laHus

DyHKIUU
KOMIIJIEKCHOM
MepEMEHHOMN

[TonsiTre koMILIeKCHOTO ynciia. Onepanuu Hajl KOMIUIEKCHBIMU
yuciaamu. Onepainuu BO3BEACHUS B CTENEHb U U3BJICUYEHUE KOPHS
N-M CTENEeHu U3 KOMIUIEKCHOro uncna IIpenen
IIOCJIEIOBATEIbHOCTH KOMIUIEKCHBIX uncen. HeorpanuueHHO
BO3pacTAIOIINE TIOCIEN0BATENBHOCTH. bECKOHEUHO ynaneHHas
Touka MHOxecTBa B C. @YHKIMU KOMIUIEKCHOM MepeMeHOH.
OcHosnble noHATHA. [Ipenen GpyHkunyu KoMIiIekcHON
nepeMeHHOI. HenpepbIBHOCTh (PYHKIIMU KOMILIEKCHOM
nepemeHHo. [luddepeHurpyeMocTs GyHKIIMN KOMITJIEKCHOM
nepeMeHHO. ¥Ycnosue Komm-Pumana. ['eomeTpudeckuii cMbICI
MPOU3BOIHON (PYHKITUU KOMIUJIEKCHOM niepeMeHHor DyHKIms

w - i Jluneitnas yakuus w = az + b. Oynxiuun W = Z" u
Nz

HpoOHo-nuneitnas ¢pyHkius, Teopema 00 onpeaesieHn 1poOoHO-
JUHEeHHOU (yHKIMHU Tpems mapamu Touek Kpyrosoe cBoiicTBo
IpoOHO-IMHEeWHON QyHKIHH. Teopema 0 CHMMETPUYHBIX TOUKaX
Ut TpoOHO-MrHEeHoH GyHnkuuu [lokazarenpHas u
norapudmuueckas GpyHkunu. Oynkuus XKykoBckoro
Tpancuenentunsie pynkuuu B C.

Ormpoc mo
pe3yibTaTam
WH/IMBUIYaJIEHOTO
3aJaHMsL.
Komnoksrnym

OCHOBHBIE
TEOPEMBI
TeOpuun
AHAIIMTUYCCKUX

byHKIMI

[Tonsitue nnterpana B C. CymectsoBanue. OCHOBHBIE CBOMCTBA.
Brruncnenue narerpaia oT GyHKIMHM KOMITJIEKCHOW MepeMEHHOMN
Teopema Ko Teopema Ko a1t MHOrocBsi3HOM 001acTH
Heonpeznenenuslii nHTErpan ot GyHKIUNA KOMIUIEKCHON
NIEPEMEHHOI. AHAJIUTUYHOCTh HEONPEAEIEHHOI0 HHTErpaa.

Ormpoc no
pe3yabTaram
WHAUBUIYAILHOTO
3aJaHuS




[TepBooOpaznas. MaterpanpHas dhopmyna Komm. Teopema o
cpenHeM. [Ipon3BoaHbIE BBICHIMX MOPAIKOB AJI QaHAIUTUYECKUX
¢dbynakuumii. Teopema JInysuiisa. Teopema Mopepa

[Tonstue pynxuonansHoro psna. Cxonumocts.. PaBHOMepHas
cxoaumocTs. [Ipusnaku Komu u Beliepmitpacca paBHOMEPHOM
cxoaumoctu Teopema 0 HENPEPHIBHOCTH PABHOMEPHO
CXOJSIIIerocs psija U3 HelpepbIBHBIX GyHKIMM Teopema o
MIOYJIEHHOM UHTETPUPOBAHUU PABHOMEPHO CXOJSIIETOCS psJia B
C Teopema o nowieHHOM Au(depeHINPOBAHUN PABHOMEPHO
cxopsmerocs psaa B C Crenennbie psaasl . Teopema AoGerns.
CnenctBus u3 TeopeMbl Adens Psa Teiinopa. Teopema Tetinopa
Hynu ananmurnyeckoii pynkuuu. Teopema eTuHCTBEHHOCTH

Psin Jlopana. O6macts cxoaumoctu psiga Jlopana. Teopema 00
OJTHO3HAYHOM TIPE/ICTABICHUH aHATUTHIECKON QYHKIMH PsIIOM
Jlopana. U3onmpoBaHHbIe 0COObIE TOYKH aHATUTUYECKON
¢yukuun. Kiaccudukanuys n3011poBaHHbIX 0COOBIX TOYEK.
[ToBenenue aHaMUTUYECKOW (DYHKIIUU B OKPECTHOCTHU
U30JIMPOBAHHOM 0c000M ToukH. OnpeieNieHre BhIYeTa
AHATTUTHYECKON (DYHKIIMU B H30JIMPOBAHHON 0CO00 TOUKe
.Pacuernsie hopmybl 17151 moarocoB. OCHOBHAS TeOpeMa TeOpUHr
BbIUETOB. BblueT aHanuTHuecKoi QyHKIIMN B OECKOHEYHO
ynaiieHHou Touke. Teopema o cymme Bcex BbrueToB. CrencTaue
U3 Hee

Bbrancienne |Bpruncienue nuterpanos suma || 02” R(cos @, sin @) do Onpoc no
H;I:(fg Zf/I(I)/IB Bhluncienre HHTErpajios BUAA ffooo f(x)dx HHz[p flz};;;:f:liro
Teopun JIS)MMg ’Kopnana. Beruncienue uHTErpajioB Buaa 3a[aHMs. 3aUer.
aHAJTUTHYECKUX f_oo e’ f(x)dx DK3aMeH
byHKIMMA
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
CeMuHapckue 3aHATUS HE TPETYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Haumenosanue
Neo pasena HanmenoBaHue 1a60paToOpHBIX paboT TEKYILETOo
KOHTPOJIS
1 3 4
1.| DOnementsl Teopun | 1 IToTOK BEKTOPHOTO MOJIS 1. Bemonxenue
1OJISz 2 JluBepreHius BeKTOpHOTO nojs. Popmyia MPAKTUYECKHUX
I'aycca-Octporpaackoro 3aaHuH
3 | Hupkynsiwsi, poTop BeKTopHOTO mmoiist. opmyrna
CToKca 2. Onpoc no
pe3ynbraTtam
MIPaKTUYECKUX
3aJaHuN
4 KonTponbhas pabota
3. KonTponbHas
pabora




HuTterpainsl, 5 CoO6cTBeHHbIE HHTETPAJTBI, 3aBUCAIIUE OT 1. BeinmonHenue
3aBUCSAIINE OT napaMmerpa MPAKTUIECKHUX
napaMmerpa 6 HecoOcTBeHHbIe HHTErpaibl, 3aBUCAIINE OT 3aaHui
napamerpa.
7 PaBHOMEpHAs CXOAMMOCTh HECOOCTBEHHBIX 2. Onpoc 1o
MHTETPAJIOB, 3aBHCSIIHUX OT IapamMeTpa pesylbTataM
8 I-dpynxiys u B-pynxuus TIpaKTHICCKUX
9 KonTponsHas pabora 3a/laHnH
3. KonrponbHas
pabora
DyHKIHUH 10 KoMiutekcHble yncna, onepanuu Haj HUIMU 1. Beimonnenue
KOMIUIEKCHOU 11 Muosxectsa B C MPAKTUYECKHUX
HIePEeMCHHON 12 | Omeparuu BO3BEICHHS B CTCIIEHD M U3BJICUCHHUS |3aJ1aHMI
KOpHsI N-i1 cTeNeHu U3 KOMIUIEKCHOTO YHcia
13 | CxoammocTh OCIeT0BaTEIBHOCTEH 1 psisioB B C 2. Onpoc 1o
14 | HuddepenuupyeMocTs GyHKIHH KOMILIEKCHOM pesyJIbTatam
HepeMeHHOii MPaKTHIECKUX
15 Jluneitnas pyaxkuus w = az + b ;aIII?HHH
16 1 . KonTponbnas
OyHKIAA W =~ pabota
17 Oyukiuu W = Z" u VZ
18 JpoOHo-nuueiHas QyHKIHs
19 Hpob6uo-nuneiinas ¢pynkus. OTbICKaHUE O
TPEM TOUKaM, OTOOpaKeHUS
20 HpoOHo-nmuueiHast GyHkius. OToOpaxeHus
JTYHOYEK.
21 | TlokasarenbHasi ¥ JorapuMuaecKas QyHKINH.
Wx oroOpakeHus, cBOicTBa
22 ®Oynkuus KykoBckoro
23 TpancuenenTHbie HyHKIIHA
24 Kontponbnas padota
OcHOBHBIE TEOpeMBI | 25 WuTerpan oT pyHKINN KOMIUIEKCHON 1. BemmonHenue
TEOpHH HEPEMEHHOM MPAKTUICCKHIX
AHATMTHYECKUX 26 Wurerpanbuas gpopmyna Ko 3amaHui
byHKLIU] 27 CxoanmocCTh CTETIEHHBIX psiioB. Pannyc
CXOUMOCTH 2. Onpoc 110
28 Py Telinopa. Pasnoxkenue QyHKIMIA. pesyipTataM
29 Papn Tenopa. Meton HeonpeIeIeHHbIX HpaKTH?eCKHX
k0d(urmenToB, mpunoxenns panos Teiinopa |SAAdHAN
30 | Pasnmoxkenue B psin JIopaHa B OKPECTHOCTH TOUKH
7=0 3. KontponbHas
31 | Pasnoxenue B psix JlopaHa B OKPECTHOCTH TOYKH |P abora
Z=a
32 | Hynu ananmmtudeckoit Gpyakmum. [lopsmgok HyIs.
M305mupoBaHHbIE 0COOBIE TOUKH
33 Brruerst
34 Briuetst




35

Brruncnenne HHTErpaioB Mo 3aMKHYTOMY
KOHTYPY IPH OMOIIY BBIYETOB

36 KoHntposbhas padota
o. Brruncienune 37 | Beruncnenue MHTETPaIoB BUIA 1. BeinosnineHue
2T .
UHTETPaJoB fo R(cos ¢, sin @) do NPaKTUICCKUX
METOOaMHU TCOPHUHU 3aJITaHUN
AHATUTHYECKUX ®
38 | Beruncnenue unrerpanos suga |__ f(x)dx 2. Onpoc 1o
pe3yabTatam
39 | Jlemma XKopaana. Beruncienne HHTErpajioB BHJIA |PAKTHYECKUX
(o] ; ~
f elax f(x)dx 3alaHUA
— 00
3. KontponbHas
40 KoHntposbHas padota pabora

3amuta abopatopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit paGoThl

(KP),

pacdeTHO-TpaduIecKoro

3amanust  (PI'3), wnamucanue pedepata (P), nscce (D),

tectupoBanue (T) — He mpeyCMOTpPEHBI.

2.4 IlepeyeHb Y4eOHO-METOAMYECKOTO OOecTeYeHUs [JIsl CaMOCTOSITEIbHOW PadoThI

o0yyarommxcsi Mo JMCHUIINHE

Bun camocTrogrensHOM

[lepeueHs yueOHO-METOMIECKOTO O0ECTICUSHHSI TUCTIUTITIHBI

Marepuasna yueOHol 1
HAay4HOH JINTEpaTyphl

Ne paboThI 10 BBITTOJTHEHUIO CAMOCTOSTEIbHON PabOThI

1 2 3
[MpopaboTka n Meroauueckue yka3aHus AJIs NOATOTOBKY K JIEKIIMOHHBIM U CEMUHAPCKUM
IIOBTOPEHHE 3aHATHSM, YTBEP)KICHHBIE Ha 3aceaHny Kadeaphl MPUKIaTHOW

1 |mexnpioHHOTO MaTepuana,|MaTeMaTUKe (HaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA U MPUKJIIATHOM

MatemaTk @I'BOY BO «Ky6I'Y», nporokon Ne22 ot 29.06.2017 r.

IloaroroBka k

J1a00PATOPHBIM 3aHIATUSM

MeToandeckre yKa3aHHs M0 BBIITOJHEHHUIO JIAOOPATOPHBIX padoT,
YTBEp>KACHHBIC HA 3acelaHuU Kadeapbl MPUKIAAHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIAIHON MaTeMaTHKH

DI'bOY BO «Ky0I'Y», nporokon Ne22 ot 29.06.2017 r.

HO,I[FOTOBKa K pCHICHUIO
3a1a4

MeToandeckre yKa3aHHsI 110 BBIITOJHEHHUIO CAMOCTOSITEIbHOM PadOTHI,
YTBEp>KACHHBIE HA 3acelaHuX Kadeapbl NPUKIAAHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIAIHON MaTeMaTHKH

DI'bOY BO «Ky0I'Y», nporokon Ne22 ot 29.06.2017 r.

IToaroroBka k TeKymemy
KOHTPOJIIO

Metoandeckre yKa3aHHs 110 BBIITOJHEHHUIO CAMOCTOSITEIBHOM PadoTHI,
YTBEepK/ICHHBIE Ha 3acelaHuy Kadeapsl MPUKIATHON MaTeMaTHKN
(bakynpTEeTa KOMITBIOTEPHBIX TEXHOJIOTUN M IPUKIATHOW MAaTEMATHKH

OI'bOY BO «Ky0I'Y», nporokon Ne22 ot 29.06.2017 r.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

C ToukH

3pCHUd TPHUMCHACMBIX MCTOJOB HCIIOJIB3YIOTCA KaK TpaJuIHUOHHBIC

I/IH(I)OpMaI_II/IOHHO-06’LHCHHTCHLHLIC JIeKyuu, TaK W HWHTCPAKTHBHAA II0Ja4da Marcpuajia ¢
My.]'[BTHMCI[HfIHOfI CHCTEMOM. KOMHLIOTCPHLIC TCXHOJIOTUX B OAHHOM CJIy4dac o0ecIeunBaoT
BO3MOXHOCTb PA3HOIIIIAHOBOT'O 0T06pa)KCHI/ISI AITOPUTMOB U JEMOHCTPALIMOHHOI'O MaTcpHrajia.
Takoe codeTaHHe IO3BOJIIET ONTHMAJIBHO HCIOJIb30BaTh OTBEIACHHOE BpEMsI U PACKPBIBATH




JIOTUKY U COACPIKAHUC NUCHUIIIINHBI.

Jlekyuu tipencTaBisoT co0oil cucremarnyeckne 0030pel KoMmruiekcHoro anammsza c
nojjayel MaTeprasia B BUJIE MPE3EHTALIHM.

Jlabopamopnoe 3anamue TNO3BOJIAET HAYYUTh CTYACHTAa NPUMEHSTh TEOPETUUYECKHE
3HAHUS NP PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS TPOBOISATCS
B KOMIIBIOTEPHBIX Kjaccax, MpH 3TOM IMpakTukyercss paborta B rpymmax. [lomxon pasbopa
KOHKPETHBIX CHUTYallMil IIUPOKO HCIOJIb3YeTCsl KaK MpernojaBareieM, TaK U CTYACHTaMU IpHU
IPOBEICHUH aHAIN3A PE3YJIBTATOB CAMOCTOSATEIbHON PabOTHI.

OHGHKa CaMOCTOSITEIILHOMN pa6OTBI CTYACHTOB IIPOUCXOAUT II0 CpCACTBaAM OLICHKU
HHIUBUYAJIbHBIX OTBCTOB U I[OHOJIHCHI/Iﬁ Ha 3aHATHAX 10 PACCMOTPCHHBIM TCMAaTUKaM

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

4.1 ®oHA OLIEHOYHBIX CPEACTB AJsl MPOBeJeHHs TeKYIero KOHTPOJIs.

®oHJ OLICHOYHBIX CPENICTB
JAUCHUIITIMHBI COCTOUT U3 CPCACTB TCKYIICTO KOHTPOJIA BBIITOJIHCHUA 3aﬂaHHfI,

71a00paTOPHBIX paboT, CPEACTB ISl TPOMEKYTOUHOM (3a4eTa) U UTOTOBOM aTTECTAIMH
(9x3ameHa).
OreHka ycrieBaeMOCTH OCYIIECTBIISIETCS IO PE3yJbTaTaM:
- BBITIOJIHEHUS JTAOOPaTOPHBIX PadoT;
- OLICHKH, BBICTABIISIEMOM IIPH c/lade WHANBUYaIbHBIX 33aJaHUH;
- OIIEHOK KOJUIOKBUYMOB;
- OTBETA HA HK3aMEHE.

3auer BBICTABJIIACTCA 10 pe3yibTaTaM BBIINTOJIHEHHBIX KOHTPOJIBHBIX pa60T,
WH/IMBUYaJIbHBIX 33/1aHUH, KOJJIOKBUYMOB M TEKyIllel paboThl Ha 1a00paTOPHBIX 3aHATHSIX.

4.1.1006pa3ubl 3a5aHMi 110 1a00PaTOPHBIM 3aAHITHSIIM.

a=% i+7xy j-x=-k

1. Haiitn IMOTOK BEKTOPHOTO OJISt qepes 3aMKHYTYIO
>+ yz =5
z=1z=

MTOBEPXHOCTH S: 3 (HOpManp BHEMIHAS), HUCHONB3ys Gopmyny OcTporpajackoro-
['aycca u BbIOpaB CTOpPOHY MOBEPXHOCTH, HAHTH HEMOCPEICTBEHHO IOTOK dYepe3
MOBEPXHOCTh S1: X2+y2:9, SBJISIOLYIOCSI YacTbhlO0 TOBEPXHOCTH S M OMPENEICHHYIO 3aJaHHbIM
ypaBHEHHEM.

2.. Beraucnuts no ¢popmysne CTokca v HEMOCPEICTBEHHO MUPKYIISAINI0 BEKTOPHOTO

7.2+y2+22:25

z="4

momst © =(y-x)it(y-x)-j+(2-2) & BJIOJb KOHTYypa [ , yKazaB Ha

yepTexke HallpaBiieHne 00xo/1a.



3.I[OK8.38.TB MNOTCHIUAJILHOCTD 3aIaHHOT'O BCKTOPHOT'O MMOJIS 1 HaWTH €ro NMOTCHIHAJI, UCIIOJIB3Ys

L .:;:Iiyzzcoszz)-£+2ysinzz-}+(xy2n::osrz+2)-£
KPUBOJIMHEHHBIN UHTETpal:

4. HccnenoBath Ha CXOAUMOCTb UHTETpaJl HA MHOXeCTBax £y u E,

1) [ e ®dx,  E;=[0;1], E,=(0; ).

2) [P ™ Esinxdx., E=[0;1], E,=[1;0)

5. Jlokazarte HenpepbIBHOCTh QyHKIMK F(a) Ha MHOKecTBe E

) F@=), = dx E=(0; 1);

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

x4 (mr—x)4

6. BBUUCINTE C TOMOIIBIO SUICPOBBIX UHTETPAIOB HHTETPAJIBI:

2 dx . 1-x . oo Inx
1) o )f / (x+2)2, o 21 d% 4 fsm xcos® xdx.

7. HaiiTu mpou3BOAHYIO OT HECOOCTBEHHOTO MHTETpaja 1o rnapameTpy a:

1) floOSi:?x ; 2) foocosax x; 3) fooo#e"axdx; 4) foooe"“xz cosxdx.

8. JlokazaTh paBHOMEPHYIO CXOJUMOCTh UHTETpalloB pu a € E :

1) [, —o—dx, E=[20); 2) [["e ¥ dx, E=[1;00);

3) [ S Ex(-oo0); 4) [T E=(—oo;1).

x2+q2dx 1+(x—a)®’

9. Haiftu MOIymb M apryMeHT KOMIUIeKCHoro umcia Z =+/2 —I+/6. 3amucars 310 umcio 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—z¢|<|zq|, Rez > Rezg.

12. Haittu numeiinyio dpynkmuio W = azZ + b, oro6paxkaronryro kpyr ‘Z A 1‘ < I ma kpyr
‘W - Wz‘ <r.



13. Ilycte Zg u W( Takue, 49TO Re Zn > Ou Imwg < 0. Haitrn nuseiinyio ¢yHKumo

W=az+Db, oro6paxaromyro momymnockocrs Rez >0 ma momymrockoers IMw <0,
TaKyro 4To W(ZO) =Wj.

14. Haiiti oOpa3bl o0yacTeid: Dl = {Z . ‘Z‘ < 1}, Dy = {Z Rez< —2} pu 0TOOpaKeHUU

1
W=——.
z+1

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

1
W= -,
Z+ 3l
1
16. Haiitu 06pa3 oonactu D = {Z Rez>-2,Imz< 2 } npu orobpakennn W = T

17. Haiitu o6paz obmactu D = {Z Rez>4,Imz> -2} IpH  OTOOpPaKEHUH

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

-z
18. Haiitu 06pa3 obmactu D = {Z Rez>0,Imz>0 } npu oroopaxkennu W = [ ——

1+ Z
(cumras, 4TO Ji= 1).

19. Haiitu o6pa3s obmactu D= { Z:Rez<-1,-1<Imz<0 } IpH  OTOOPaKEHUH

W= e—n(z+1)_

20. Ucnionb3yst uaTerpanbuyto Gopmyny Ko, BBIMUCTUTE HHTETPA
I d’C

2 -3
[t—1|=2

1

21. Pa3noxuth QyHKIHIO f(Z) = 1 B PsIA:

a). IO HEOTPHULIATEIBHBIM CTETIEeHsIM Z |
B).ITO OTPHUIATEIHHBIM CTETICHSIM Z .

OHpCIleJ'II/ITL 00J1acTh CXOAUMOCTH ITOJIYUCHHOTO psja.

1 1
+ :
z-1 z+3lI

22. Pa3noxuTh GyHKIIHIO f(Z) = B Psi/1 110 CTETEHsIM Z B 00J1acTu:

a).conepaeii Touxy Z = 0:



B). coziepxarieii Touky £ = 0;

¢). coaepskaiieit Touxy £ = -2,

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

1
23. Haiftn ocoObie TOUYKH (YHKIIHH f(Z)=(Z—1)2 GX{—l), ONpPEACIINTh UX THUI U
Z _—

BBIYUCIUTDH BbIYCTHI B OTUX TOYKAX.

24. BBIYUCIUTH BBIUETHI (DYHKIHH f(Z)= BO BCEX 0COOBIX TOUKaX (BKIIOYAs

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

Y TOYKY Z =00).

25. Vcnionb3yst BBIYETHI, BBIYUCIUTD UHTETpall

I dr
(‘r - i)(‘r + 4)'
\1:—2i\=2
26. BeuuciuTh HHTETrpail
+00

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

+00 _
J- XSsinx
0

— X .
(x2 +4)2

4.1.2. O0pa3ubl BOIPOCOB K KOJUIOKBHYMY



1. CkanspHble 1 BEKTOPHBIE M0JIS, UX XapaKTEPUCTHUKH..

2. IToToK BEKTOPHOTO TOJIA.

3. TloTok BEKTOPHOTO MO Yepe3 3aMKHYTYIO TOBEPXHOCTb.

4. ®opwmyna ["aycca-OcTporpaackoro.

5. JluBeprenuus BeKTopHOTO mnoss. Pacuernas ¢popmyna. @opmyna ['aycca-Octporpaackoro B
TepMUHAaxX Teopuu 1oJig. OCHOBHBIE CBOMCTBA AUBEPICHIINH.

6. Ou3NUeCKuil CMBICI KPUBOJIMHEWHOTO HHTErPajia BTOPOro poja.

7. Hupkymsiius BekTopHoro nouis. [Tonsarue, dusudeckuii cMmbici. Pacuernas ¢popmyna.

8. Potop BexropHoro nons. [lonsitue. Pacuernas ¢popmymna. [Ipumep mosst ¢ HOCTOSHHON
3aBUXPEHHOCTBIO.

9. ®opmyna Crokca. Teopema B pasBepHyTOM Buae. PopMyIHpOBKa B TEPMUHAX TEOPHUHU OIS,

10. UuTerpanel, 3aBucdiue ot napamerpa. [lonstue.

11. [NonsTre paBHOMEPHOH CXOAUMOCTH U npeaenbHol Gpynkun. Kpurepuii Kommu.

12.Teopema o npeAenbHOM Mepexoie Mo 3HAaKOM COOCTBEHHOTO MHTErpaia, 3aBUCSILEro oT

napamMerpa.

13.Teopema 0 HEIPEPHIBHOCTH COOCTBEHHOTO HHTETpaja, 3aBUCSILEro OT Mapamerpa.

14.Teopema o muddepeHIMpoBaHUN COOCTBEHHOTO HUHTETpala, 3aBUCSILETO OT ITapaMeTpa.

15.Teopema 06 UHTErpUpPOBaHUN COOCTBEHHOTO UHTErpasa, 3aBUCSILEro OT apamerpa.

16.HecoOcTBEHHBII HHTETpaAN, 3aBUCAIINN OT Tapamerpa. PaBHOMepHas cxonumocts. [lonsTue,

IpUMEPBI

17..locTatounbie yca0BHUsS PAaBHOMEPHON CXOIMMOCTH HECOOCTBEHHOTO MHTETPaja, 3aBUCSIIETO OT

napameTtpa. (Beiepmrpacca, AbGens, Jupuxie)

18.Teopema o mpeAeIbHOM IEPEXo/Ie MO 3HAKOM WHTErpaia Juisi HeCOOCTBEHHBIX MHTETPAJIOB,

3aBUCALIUX OT NapameTpa.

19.Teopema 0 HENPEpHIBHOCTH HECOOCTBEHHOT'O MHTETPaJia, 3aBUCSIIETO OT apaMeTpa.

20. Teopema 06 U3MEHEHUU MTOPSAKA UHTETPUPOBAHUS J1JIs1 HECOOCTBEHHOT'O MHTETpalia, 3aBUCAIIETO OT

napaMerpa.

21. B-¢ynxnus, e€ coiicTaa.

22. I'-pyHkuus, e€ cBoiicTBa

23.CBa3b Mexay I'-¢pynkuueit u B-dpynxiuei.

24 .Ilonstue KoMIIeKcHOro yrncia. Onepanuu HaJl KOMIUIEKCHBIMU YHCTIaMH.

25. Onepanuy BO3BEJCHMS B CTEIIEHb U U3BJICUEHUS KOPHS N-i1 CTENEHU U3 KOMIUIEKCHOTO YHCiIa

26. Ilpenen nocneaoBaTeaIbHOCTH KOMIUIEKCHBIX YHCEIL.

27. HeorpaHn4eHHO BO3pACTAIOLIME MOCIEI0BATEILHOCTH. bECKOHEUHO yianeHHas TOUKa.

28. Muoxectsa B C.

29. ®yHKINN KOMIUIEKCHON NIEPEMEHHOM. OCHOBHBIE IIOHSTHSI.

30. Ilpenen GyHKIMH KOMIUIEKCHON MEPEMEHHOM.

31. HenpepbIBHOCTh (PYHKLIUU KOMIUIEKCHOM MEpeMEHHOM.

32. lnddepenuupyemMocts PyHKIIUN KOMILJIEKCHON TiepemeHHoi. Y cnoBue Komu-Pumana.

33. 'eomeTpuueckuii cMbICI MPOU3BOJHON (PYHKIIMU KOMIUIEKCHOM MepeMeHHOM.

34. OyHkusa w = i
35.®yukuus w =az+hb.
36. dynknun W=z", w=4/z.

4.1.3 TlepeuyeHb BONPOCOB, KOTOPbIe BHIHOCSATCSH HA IK3aMeH
1.CxansipHble ¥ BEKTOPHBIE MO, UX XapaKTEPUCTUKH. .
2.1T0TOK BEKTOPHOTO MOJISI.
3. IloTOK BEKTOPHOTIO OIS YEPE3 3aMKHYTYIO [IOBEPXHOCTD.
4. ®opmyna [Maycca-OcTporpaackoro.
5. JluBepreHuus BeKTopHOro noss. Pacuetnas ¢popmyna. @opmyna ['aycca-Octporpaackoro B
TepMHHAX TeopHH 1osist. OCHOBHBIE CBOMCTBA JUBEPTrEeHIUH.



6. OU3NUEeCKUil CMBICI KPUBOJMHEUHOT'O HHTErpajia BTOPOro poja.

7. Hupkymsiust BekTopHoro noiis. [Tonsarue, dusudeckuii cMmbici. Pacuetnas gopmyina.

8. Potop Bextoproro nons. [lonsitue. Pacuernas ¢popmymna. [lpumep mosst ¢ HOCTOSHHON
3aBUXPEHHOCTHIO.

10. ®opmyna Crokca. Teopema B pazBepHyTOM Buae. POpMyIHpOBKa B TEPMUHAX TEOPUU TTOJIA.

10. UuTerpanel, 3aBucdiue ot napamerpa. [lonstue.

11. [NonsTre paBHOMEPHOH CXOAUMOCTH U npeaenbHol Gpynkuun. Kpurepuii Kommu.

12.Teopema o npeaenbHOM Mepexoie Mo 3HAaKOM COOCTBEHHOTO MHTErpaia, 3aBUCSILIEro oT

napamMerpa.

13.Teopema o HenmpepbIBHOCTH COOCTBEHHOTO UHTETpalia, 3aBUCAIIETO OT apaMeTpa.

14.Teopema o nudepeHIpoBaHUN COOCTBEHHOTO HHTETpala, 3aBUCSILETO OT MapaMeTpa.

15.Teopema 06 UHTErpUpOBaHUN COOCTBEHHOTO UHTErpasa, 3aBUCSILEro OT apamerpa.

16.HecoOCTBeHHBII HHTETpa, 3aBUCAIINNA OT apamerpa. PaBHoMepHas cxonumocts. [lonsTue,

IpUMEPBI

17..JocTaTounbie yCcaOBUs PABHOMEPHON CXOIMMOCTH HECOOCTBEHHOTO MHTETPaja, 3aBUCSIIErO OT

napameTtpa. (Beiepmrpacca, AbGens, Jupuxie)

18.Teopema o npezenbHOM NEepexo/e Mo 3HAKOM MHTEerpaia Juisi HeCOOCTBEHHBIX HHTETPaJIoB,

3aBUCALIUX OT NapameTpa.

19.Teopema 0 HEPEPHIBHOCTH HECOOCTBEHHOT0 MHTErpaja, 3aBUCSILEro OT IapameTpa.

20. Teopema 06 U3MEHEHUU MTOPSAKA UHTETPUPOBAHUS Il HECOOCTBEHHOT'O MHTETpalia, 3aBUCAIIETO OT

napaMmerpa.

21. B-pyHkuus, e€ cBoiicTBa.

22. I'-pynxmms, e€ cBoiicTBa

23.Ces3b Mmexny [-pyukmueit u B-pynkuuei.

24 Ilonstue KoMIUIeKCHOrO yrcia. Onepanuu HaJl KOMIUIEKCHBIMU YHCIaMH.

25. Onepauuu BO3BEACHHS B CTENIEHb U U3BJICUEHUS KOPHA N-Il CTENEHU U3 KOMILIEKCHOTO Yncia

26. Ilpenen nocneaoBaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.

27. HeorpaHn4eHHO BO3pACTaOIIME MOCIEI0BATEIBHOCTH. bECKOHEUHO ylajieHHasl TOUKa.

28. Muoxectsa B C.

29. ®yHKINMH KOMIUIEKCHON NIEpeMEHHOM. OCHOBHBIE IIOHSTHSI.

30. Ilpenen GyHKIMH KOMIUIEKCHON MEPEMEHHOM.

31. HenpepbIBHOCTh (PYHKLIMU KOMIUIEKCHOM NepeMEHHOM.

32. lnddepenuupyemMocts PyHKIIUN KOMILJIEKCHON TiepemeHHoi. Y cnoBue Komu-Pumana.

33. 'eomeTpuueckuii cMbICI MPOU3BOAHON (PYHKIIMHM KOMIUIEKCHON IEPEMEHHOM.

34. OyHkusa w = i
35.®Oyukims w =az+h.

36. dynkuun W=z", w=4/z.

37. IpobHo-nuHeHas QyHKIuUS.

38. Teopema 00 omnpeaesieHuu IpoOHO-TUHEHHON (QYHKIIUU TpeMsl TapaMu TOYEK.

39. KpyroBoe CBOMCTBO ApOOHO-TUHEHHON (PYHKITHH.

40. Teopema 0 CHMMETPUYHBIX TOUYKAX Ui APOOHO-TMHEHHON QYHKIIUH.

41. IlokazarenbHas U JorapudmMuyeckas GyHKIUH.

42. ®ynkuus )KyKkoBCKOTO.

43. TpaHcueneHTHBIE (DYHKITHH.

44 Tlonsatue nnarerpana B C. CymecrBoBanne. OCHOBHbBIE CBOWCTBA.

45. Bpruucienue uHTerpaia ot GyHKUNN KOMIUIEKCHON EPEMEHHOI.

46. Teopema Kortu st oTHOCBSI3HOM 0051aCTH.

47. Teopema Ko 11151 MHOTOCBSI3HOM 00J1aCTH.

48. HeonpeneneHHbI HHTETpai OT PYHKIIMH KOMIUIEKCHON IIEpEMEHHON. AHATUTUYHOCTb
HeonpeaeneHHoro nurerpana. [leppoodpaznasi.

49. NnrerpansHas Gopmyna Kommm. Teopema o cpeqHem.

50. IIpou3BoAHBIE BBICHIMX MOPSAIKOB JJIsl aHATUTUYECKUX (DYHKIUH.



51.
52.

Teopema Mopepa.
[Tonsitue pynkuronansHorO psiga. CxoaumMocTh. PaBHOMepHas cxoaumocTts. [Ipusnaku Komm n

Beiepmrpacca paBHOMEPHON CXOIUMOCTH Psiia.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

Teopema 0 HEMPEPHIBHOCTH CYMMbI PABHOMEPHO CXOJISIIETOCs psja.

TeopeMa 0 NOUJICHHOM UHTETPUPOBAHUU MTOUJICHHO CXOSIIETOCS psijia.

Teopema o nouwneHHoM nuddepeHInpoBaHNN PABHOMEPHO CXOASILErocs psijia.
Crenennsle psinbl. Teopema AGens.

CrnenctBus u3 TeopeMbl Abers.

Pan Teinopa. Teopema Teitnopa.

Hynu ananutnyeckoit pyHkuun. Teopema eTMHCTBEHHOCTH.

[TpuHIIMIT MaKCUMyMa MOJTYJIS.

Psn Jlopana. O6macte cxoaumoct psinga Jlopana.

Teopema 00 OHO3HAYHOM MPEICTABICHUH aHATUTHYECKON QyHKImu psgom JlopaHa.
W3onupoBaHHbIe 0cOObIE TOUKM aHATUTHYECKON QyHKIMU. VX Kiaccuduxarms.
[ToBeneHre aHATUTUYECKOW (DYHKIIMU B OKPECTHOCTU U30JIMPOBAHHBIX OCOOBIX TOYEK.
Omnpenenenue BbIYETa aHAIUTUYECKON (DYHKIIMU B U30JIMPOBAHHOM 0c000# Touke. PacueTHbie

(bOpMyJIBI SIS TIOJIFOCOB.

66.
67.

OcHoBHast TeopeMa TEOPHH BHIYETOB.
Brruer ananutrdeckoit pyHKIUM B OECKOHEUHO yIaJeHHON Touke. TeopeMa o cymme Bcex

BBIYCTOB. CJ'IGI[CTBI/IG U3 HEC.

68.
69.
70.

2 :

BhIuKCIIeHHE HHTErPAoB BUA [ o "R(cosp,sing) de .
oo

Berancnenne nurerpanos Buna [__ f(x)dx.

o
Jlemma JKopaana. Berauciienne nHTErpaaioB Bua f_oo e'™ f(x)dx.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BHIOUPAIOTCS C YUYETOM MX MHJIUBHIYATbHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIHMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IPEIOCTABISIETCS IOTIOTHUTEIIEHOE BPEMsI TSI TOJITOTOBKH OTBETA HA DK3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUEC TCXHUYCCKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAMMOCTH JJIsi 00Y4aIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHMs] 10 JAUCLUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponenypa oneHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCHUILIMHE NMPEAyCMaTpUBAET MPeI0oCTaBlIeHnE HHPOpMAUU B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
oOydJaronuxcs.



5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
AJI5 OCBOCHHS AU CHUILINHBI.
5.1 OcHoBHas JiuTEepaTypa:

1. M.U. [labynun. Teopus (yHKOMHA  KOMIUIEKCHOTO  TNEpeMEHHOro  /
M.U.1labynun, FO.B. CumopoB. — 3-¢ u3n., ucnp. u gon. — M.: JlaGopaTopusi 3HAHHIA:
Jlaboparopus 6a3oBbix 3Hanuit, 2016.- 303c. — ISBN 978-5-93208-209-6

2. CeemaukoB A.I'., TuxonoB A.H. Teopust QyHKIMI KOMIUIEKCHOW NEPEMEHHOM
[DnexTponHbIit pecypc]: Yueb.:[lns By30B. — 6-¢ u3a., crepeor. — M.: ®DUSMATIIUT, 2010. —
336¢. — (Kypc BbIcmieit maremaTuku u Maremarudeckont ¢usmku) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

3. [TanteneeB, A. B. Teopus ¢GyHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO |
OTIEpAIMOHHOE 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

4, [TpuBanos, . U. Benenne B Teoputo (yHKIMI KOMIUIEKCHOTO MEPEMEHHOIO
[OnexTponHnblii pecype] : yuebnuk / IlpuBamoB W. WM. - CII6. : Jlamb, 2009. - 432 c. -
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322

5. Kynpsieues, Jle JImutpueBud. Kypc mMareMaTHueckoro aHaimsa: YYCOHHK JIJIs
OakayaBpoB: YYEOHUK JJIsi CTYACHTOB BY30B, OOYYAIOIIUXCS IO ECTECTBCHHOHAYYHBIM U
TEXHUYECKUM HarmpasieHusM U crienuaibHoctsm. T. 3 / JI. 1. KynpsiBues ; Mock. GU3HKO-TEXH.
uH-T (['oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2012. - 351 c. - (bakanaBp. bazoBslii Kypc). -
ISBN 9785991618922 : 306.79.

6. EsrpadoB M.A. Cunopos 10.B., [llabynun M.I., bexxanoB K.A. COopuuk 3a1au
1o Teopuu aHanutTudeckux pyakuuit. M.: 2009 ; [DnextponHslii pecypc]. - URL:

https://e.lanbook.com/book/134

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Hemunosuy, bopuc ITaBnosuu. COOpHUK 3a7a4 U yIpakHEHHUH 10
MaTeMaTuueckomy aHanusy [Teker] : yuebHoe nmocobue ans By3oB / b. I1. JlemunoBuu. -
Mocksa : ACT : Actpens, 2010. - 558 c.

2. Mansixus, K. B. U30panHble r1aBbl KOMIIJIEKCHOTO aHaIM3: yueOHoe nmocodue /
K. B. Mansixun, H. M. Yepnbix; M-Bo oOpa3oBanus u Hayku Poc. denepannn, Kydanckuii
roc. yH-T. - Kpacaonap : [Kybauckuii rocynapcTBeHHblil yausepcurer|, 2014. - 122 ¢. : - ISBN
9785820910685 : 34.21.

3. JIsBoBckui, C.M. JIekiuu 1o KOMIUIEKCHOMY aHalu3y: Kypc jekuuii / C.M.
JIbBOBCKM ; HezaBucuMbiii MockoBckuil YHuUBepcuTeT. - M3a. 2-e, crepeoTurl. - Mocksa :
MIIHMO, 20009. - 136 c. - ISBN 978-5-94057-577-1 ; [DnexrponHsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63178

4, duxtenronsir, I'.M. OcHOBBI MaTeMaTHYECKOTO aHajm3a. B 2-X TT. ToM 2-i1
[DnexTponnsiit pecypc] : yuebnuk / .M. @uxtenronsil. Cankt-IletepOypr : Jlans, 2008. —
464 c¢. URL.: https://e.lanbook.com/book/411.

S. 3BepoBuy O.M. BemecTBeHHbIN U KOMILIEKCHBIM aHanu3. B 6 u. Y. 6. Teopus
aHAIUTUYECKUX (PYHKIMH KOMIUIEKCHOTO IepeMeHHoro. — "Brinmiimas mxona", 2008.


https://e.lanbook.com/book/48167
https://e.lanbook.com/book/67463
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322

6. Ilepeyenn pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEepHET», HEOOXOAMMBIX JJI51 OCBOCHHS TUCHUTLIUHBI

1. https://e.lanbook.com/ (3nekTpoHHO-OMOIMOTEYHAS CHCTEMA)

7. Metonnyeckue YKa3aHus JJIsl 00y4alOIIUXCHA M0 OCBOEHHIO TUCIMILUIUHBI.

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpaduKoM y4dyeOHOro mporecca.
[Tpouecc camocTosTeNbHON pabOThl KOHTPOJMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH U
WHAUBUAYAIbHBIX KOHCYyNbTanuil. CamocTosiTenpHas paboTa CTYIEHTOB MPOBOIUTCS B Qopme
M3YYEHHUS OTAEIBHBIX TEOPETHUECKUX BOIPOCOB IO IMpe/araeMoil JTUTepaType U BHIIOTHEHUU
NPaKTUYECKUX 3a/IaHUH 110 pa300paHHBIM BO BPEMsI ayIUTOPHBIX 3aHATHH MIPUMEpaM.

q)OHI[ OLCHOYHBIX CPCACTB AUCHUIINIMHBI COCTOUT M3 CPCACTB TCKYLICTO KOHTPOJIA (CM.
CIIMCOK 3a71a4 U BOIIPOCOB KOJ'IJ'IOKBI/IYMa) 1 UTOTOBOH arrecrauuu (3aqua, 3K3aMeHa).

B kauecTBe OLEHOYHBIX CPEACTB, MCHOJB3YEMbIX JUISi TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH, MpeJiaraeTcsi MmepeyeHb BOMPOCOB, KOTOpbIE MpopadaThIBarOTCS B Ipoliecce
OCBOCHHS Kypca. J[aHHBII MEpedYeHb OXBAThIBAET BCE OCHOBHBIE pPa3/ielibl Kypca, BKIIIOYAs
3HaHUS, TOJy4aeMble BO BPEMsSI CaMOCTOATEIbHOU paboThl. KpoMe TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTUHM SIBJISIETCSI CAMOCTOATEIbHOE pEIIEHHE CTyJEeHTaMH U cjJada 3aJaHuil. ITo
MOJIHOCThIO MHAMBHIYyanbHAs (opma oOydenus. CTyIeHT paccKa3blBaeT CBOE pELICHHE
IIPENOIAaBATEII0, OTBEYAET Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI

8. IlepeyeHb HEOOXOIUMOT0 MPOrPAMMHOI0 00ecreyeHus

I/IH(bOpMaI_II/IOHHbIe TEXHOJIOTMH — HC IMTPEAYCMOTPCHBI.

8.3Ilepevyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubaunoreunas cuctemMa eLIBRARY.RU (http://www.elibrary.ru)

2. DnekTpoHHas Oubamoreunas cuctema «YHuBepcuterckas onodimmorexka ONLINE
(http://www.biblioclub.ru)

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXxoauMMasi

06pa30BaTeJII)HOF0 npouecca mo 1MCuUMIlJInHEe

IJIs OCyIIECTBJICHUSA

MarepuanbHO-TeXHUYECKOE 00ecriedeHHe NUCIUIIIIUHBI U
Ne Bug pabor
OCHAIIICHHOCTh
1. JlekimonHsble 3aHATUSA | JIGKUMOHHAsT ayAuTOpHs, OCHAIEHHAs NPE3CHTAIIMOHHOMN
TEXHUKOU (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecniedenuem (I10): A305, 133.

2. JIaGopaTopHbie Aynuropusi, OCHallleHHas y4eOHOW MeOelbio (CTOJIBI, CTYIbs),
3aHATHS COOTBETCTBYIOIICH KOJIMYECTBY cTyneHToB: 133, 149, 150.

3. ['pynnossie Ayautopun A305, 133, 150, 148, . ocHaieHHble y4eOHOU
(MHIMBUYyaTbHBIE) MeOenbI0 (CTOJNBI, CTYJbs), MPE3EHTAIMOHHON TEXHUKOM IS
KOHCYJIbTAIlHH MPOBEJICHHS TPYNTIOBBIX M WHIWBHIYAIBHBIX KOHCYIbTAIHHA

4. Texymmii  koHTponb, | Ayautopun A305, 133. ocHamieHHble y4yeOHOU Mebembio
MIPOMEKYTOUHAS (CTOJIBL, CTYIbA)
aTTecTaus

5. CamMocrosgrenbHas Kabuner mis  camocTosiTeIbHOM pabOTHI, OCHAIICHHBIN



https://e.lanbook.com/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXWHFUbXNHVEJfNnRMMHY3U0tna19SaWk0SGxFQ0x2dU1KeU5FWDBOZjhidjhTa2lZQlJWcHF0RzVDQmc2OThydWVHM2VvQ1kzUjVVOFlwZjQ1UnQxaVk&b64e=2&sign=b458ece3001fca2dbb9dc0be2c5c0703&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpqMUlILUNsOXlkTTRJQWJXUTRNcGJGdVYxXzhodmZUMUZGVmlzX3pudERuNTctcFlvOUJ2eE5mWGtIRTV5alNjaHNKSnFkWkQtMUE&b64e=2&sign=97982c290b857fb577a1faf45cb370c5&keyno=17

paboTta

KOMIIBIOTEPHOU TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUYECHUS K
cetu «/HTEpHET», MPOrpaMMON 3KPAaHHOIO YBEIMYECHUS U
00ecIeueHHbII TOCTYIIOM B 3JIEKTPOHHYIO MH(POPMALIMOHHO-
oOpasoBarenbHyl0 cpeny yHuBepcurera: 102-A, a Takxke
CTYACHTYECKHUI ynTalbHbIN 3a1 oubnuorexku Kyol'y (k.109C)

U 3a] JOCTylla K 3JIEKTPOHHBIM pecypcaM U KaTajoram (K.
A213).




