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CnuCOK 10KYMEHTOB M MaTepHAaJIOB

1. IlepeyeHp NIAHUPYEMBIX pPE3YJIbTATOB OOYYEHHUS MO IUCIMIIIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B  00pa3oBaTeilbHOW MporpaMMe HMHJIMKATOPAMU  JOCTHIKCHHUS
KOMIIETEHIINH

2. llenp 1 MECTO TUCIMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Conepxanue pabodeil mporpamMmbl (00BEM JUCHUIUIMHBI, THIBI M BHABI Y4EOHBIX
3aHSITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSTEIILHON padOThl 00YJAFOIIINXCS)

4. ®oHJ OLICHOYHBIX CPE/ICTB MO TUCIUILINHE
4.1. TlepeueHb KOMIIETEHIIMM U WHIAUKATOPOB JTOCTHKEHUS KOMIIETEHLUHUH C yKa3aHUEM
COOTHECEHHBIX C HUMH 3aIVIAHUPOBAHHBIX DPE3yJbTaTOB OOYUYEHHS IO JAMCLUUIUINHE.
Onucanue KpUTEpUEB U IIKAJI OLIEHUBAHUS PE3Y/IHTaTOB OOYUEHHUS 110 TUCIUILIHHE.
4.2. TumoBble KOHTPOJIbHBIC 3a/laHUsl WM HHbIE MaTepHalibl, HEOOXOIUMbIE [
OLICHUBAHMSI PE3Y/IbTaTOB OOYUYEHHUS MO TUCIUIUINHE, COOTHECEHHBIX C YCTAHOBICHHBIMU B
o0pa3oBarenbHON NpPOrpaMMe HWHIMKATOPAMH IOCTIDKCHHS KOMIIETEHUHMH. MeToamuecKue
MaTepHalbl, ONPEACISAIOIMINE MPOIEAYPhl OLEHUBAHHUS pPE3YJIbTATOB OOYYEHHUS 10
JTUCIUILINHE.

5. YueOHO-MeToanYeCKOE U MH(DOPMALIMOHHOE 00eCTieYeHre JUCIIUITITUHBI
5.1. IlepeyeHp OCHOBHOI W JOMOJHHUTEIBHON y4eOHOW JTUTEpaTypbl, HEOOXOIUMOMN ISt
OCBOCHHMS TUCIIATUTHHEI
5.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» U
IPOrpaMMHOT0 obOecreyeHusi, HeOOXOMUMBIX HJIsi OCBOCHMS JUCIUIUIMHBI, BKIIOYAs
npodeccuoHanbHble 6a3bl JaHHBIX U HH()OPMAIIMOHHBIE CLIPABOYHBIE CHCTEMBbI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, HeoOXoauMas JIUIsl OCYIIECTBIICHUSI 00pa30BaTEIIHLHOTO

nmpomnecca no JUCHUIIINHE



1. IlepeyeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCIUILIHHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMHU B 00pa30BaTebHOI IporpaMmme
MHIMKATOPAMU I0CTHKEHHUS KOMIIeTeHIH i

ITo nToram ocBOCHUS JUCHUITIIMHBI O6yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

oOyueHusI:
Kareropus dopmupyemast Kon u nanmenoBanue PesysbTaThl 00y4eHust
(rpymnma) KOMIIETEHIUA (¢ HHINKATOpA 10 JUCHUILTHHE
KOMHeTeHIlI/Iﬁ YKa3aHHeM KO}Ia) JOCTHKECHUA
(mpH HAJIMYUH KOMIIETeHIUH
OIIK)
Teopernueckue u OIIK-1 - Crioco6en | OIIK-1.1. 3namo ...
IIPAKTUYECKHUE IIPUMEHATD Ob6nanaer 0a30BBIMU | (OCHOBBI KOMILICKCHOTO
OCHOBBI (bsz[aMeHTaanHe 3HaHUAMU, aHajau3a, TeOpun KOH(l)OpMHBIX
npodeccuoHaNbHOM | 3HAHUS, TOTYYCHHbIE | MOJTYYSHHBIMHU B O0JIACTH | oroGpakeHuii, Teopuu
NEeSATEIbHOCTH B 00J1acTH MaTEeMaTUYECKUX U (MJIH) | aHAIMTHYECKHX DyHKIHIA .
MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK. Vmems
(MI11) €CTECTBEHHBIX Peath 3a1a494 KOMIUIEKCHOTO
Hayk, " aHaim3a
HCIIOIB30BATh UX B OIIK-1.2
NPODECCHOHABHON | YyieeT HCMONB30BATE HX | Vyems
IEeATEIbHOCTU =
B npodeccronabHON HCIIOJIb30BaTh METO/IbI
JIEATEIbHOCTH. .
Teopuu QYHKIUI B
npodeccnoHanbHOMI
JIeATEIIbHOCTH
OIIK-1.3. Braoems
MCETOHOB PCIICHHUA 3a1dY | maTeMaTHYECKHAX K
npodeccuoHanbHOM dumsHUecKux 3a1a4 ¢
JIEATEIIbHOCTA HA OCHOBE | HCIOJIB30BAaHHEM TCOPUH
TEOPETUYECKUX 3HAHUU. (yHKLUIH KOMIUIEKCHOTO
IIEPEMEHHOTO
2. eab 1 MeCcTO TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuunnuna «KoMIeKkcHbIM aHanu3» BXOIUT B 00s3aTenbHy0 YacTh nukia b1 Jlucuunimunsl (Moysn)

(51.0.18).

JuctuninuHa u3ydaercst Ha 2 Kypce B 4 cemecTpe.

Henbto yueOHON nuctumuinHbl «KOMIUIEKCHBIA aHaIU3» SIBISIETCS: MOJIy4YeHUE 3HAaHUN B 00J1acTH
(GyHKIMH KOMIUIEKCHOTO IEPEMEHHOT0, (yHAaMEHTalIbHAs MOJIrOTOBKA CTYIEHTOB B TEOPHH (YHKLUH B
KOMIUIEKCHOW 001acTH, OBJaJIeHHEe METOAaMM pELIEHUS OCHOBHBIX 3a/ad [0 TEOpUH (YHKIHH
KOMIUIEKCHOTO TIEPEMEHHOI0, OBJIaZICHUE COBPEMEHHBIM MATEMaTUYECKUM aIlapaToM Ul AajJbHEHIIEro
UCIOJIb30BAaHUS TPU HM3YYEHUHM MaTeMaTHUeCKUX JUCHMIUIMH W B MpWIOKeHusx./lyis ocBoeHus
JIUCLUUIUIMHBL HEOOXOAMMBI KOMIIETEHIIMM, CQOPMHUPOBAHHBIE B paMKax MW3Y4EHUS CIEIYIOUINX
mucturinH:  «Marematnueckuii  aHanm3»,  «Asrebpay,  «JluddepeHnnanbHple  ypaBHEHUSY,
«AHaJIUTHYECKAs TEOMETPU».

OcBoeHue JUCHUITIINHBI «KOMIIIEKCHBIIT ~ aHAJIA3Y HGO6XO)II/IMO npu nocjeayrmeM H3YYCHUN

JAUCIUITIINH ((q)yHKHI/IOHaHBHI)II\/’I aHaJIu3», «YPaBHeHI/ISI B YaCTHBIX IPOU3BOAHBIX), «YwucieHHbIe

METOABDY U psAZla APYTUX.



JlucrunanHa TECHO CBsI3aHA C TaKUMHU JUCIHHUIUIMHAMH Kak «Bwicmras anreOpay», «MaremaTudecKuit

aHanu3», «OyHKIIMOHAIBHbBIA aHAJIU3Y.

3. Conep:xanue padoyeil nporpamMmsl (00beM THCHUILINHBI, TUNBI M BUABI y4eOHbIX
3aHATHH, Y4UeOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOM PadoThl 00y4aroIUXCs)

Coneprkanne paboueli mporpaMmel npeactapiieHo B [Tpunoxenun Ne 1.

4. ®oH/ O1IeHOYHBIX CPEACTB MO JMCUHUIIHHE
4.1. IlepeyeHbr KOMIeETEHUHMH W HHANKATOPOB JOCTH:KEHHMS KOMIETEHHHH € yKa3aHHeM
COOTHECEHHBIX C HHMH 3aIUIAHHPOBAHHBIX Pe3yJIbTATOB 00y4YeHHsl MO AucHUILIMHe. OnucaHue
KPUTEepPHEB U IKAJ OLleHHBAHUS Pe3yJIbTATOB 00YUYeHUs M0 JUCHUILINHE.
Kox u popmynupoBka KoMIneTeHIINH

OIIK-1 - Cniocoben npuMeHsTh (pyHIaMEeHTalIbHbIE 3HaHUS, TOJyYeHHbIE B 0071acTH
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HayK, M UCIOJIb30BATh UX B MPO(ECCHOHAIBHOM
JesTeNbHOCTH

Kon u Pe3yabTaThl Kputepuu onieHuBaHus pe3yabTaToOB 00y4YeHUs
HAHMMEHOBAHU | O0yYeHMSs MO 2
€ HHIUKATOpa | AWCHUILINHE («He 3 4 5
SO YROBIICTB | («Y HOBIIETBO («Xopomio») | («OTIUYHOY)
KOMIETEHITHH OPUTEIILH | PHUTEIBHOY) p
0»)
OIIK-1.1. 3uame ... OtcyrcTB | YacTuuHbIE ITonusie [Tonueie n
Oo6nanaer OCHOBBI ue 3HAHUS YeTKUe, HO YeTKUe
0a30BbIMU KOMILICKCHOTO 3HaHUH COJIepKAHUS | COJIepIKALMe | 3HAHMS
3HaHUAMU, aHaJIn3a, TCOpUH Marcpuaia OTACJIBbHBIC COACPpIKaHNA
MOJIYYEHHBIMH | KOH(OPMHBIX 0 MpeAMETY, | mpoOesb MaTepuaia
B obnactu | oroOpaxeHui, OCHOBHBIX 3HAHUSA 110 TIPEIMETY,
MaTeMaTH4eCcK | Teopuu METOJI0B COJIEpKAHUS | OCHOBHBIX
ux W (WiM) | AHATHTHYCCKHX peuenus Marepuaia METO/I0B
eCTeCTBeHHBIX | DyHKuwi. 3aj7ad4, o pelienus
HayK. Vmeme OCHOBHBIX KOMIIICKCHO | 3aJad4,
Pemars  sanaun TEOPEM My aHajau3y, | OCHOBHBIX
KOMILICKCHOTO OCHOBHBIX TEOpEM
aHaJIM3a
METOJI0B IIpenoaaBacM
peleHus on
3azad4, JUCLIUTUIAHBI
OCHOBHBIX
TEOpeM
MIpernojaBacM
oi
JCIUIIMHBI
OIIK-1.2. Vuems OrcyrctB | ®parmentap | B uenom | Chopmupoa
Ymeer HCIONL30BaTs | M€ Hbl€ YMEHHUS | YCHEIHBIE, HHOE yMEHHE
MCTIONB30BAT | /o) YMEHHH pemars HO pemars
ux B 3aJa4d 10 | coAepiKalue | 3aJa4yd 110
npodeccuoHan TeopuH . MIPENOJABaEM | OTACIbHBIE IIpernoaaBacM
bHOIA bynxumit B oit npoGens oit
NEATEIHLHOCTH. npogeccrona JTUCLUIUIMHE, | YMEHHS JMCIIUILINHE,
JBHOU ONpeeNsATh | pelaTh OTIPEeeINATh
JeSITEIIbBHOCTH KOPPEKTHOCT | 3aJlayl IO | KOPPEKTHOCT
Viems: b MpernojaBaeM | b
IIOCTABJIEHHO | O IIOCTaBJIEHHO




u 3aJlayM, | JUCUHIINHE, | U 3aJ1a49m,
MIPUMEHSATD OMpPENETATh MPUMEHSATD
Ha TMPaKTUKE | KOPPEKTHOCT | Ha TMPAKTUKE
3HaAHHUS o | b 3HAHUS 30
MpeIMETY MOCTaBJICHHO | MIPEAMETY
174 3aj7a4u,
MIPUMEHSITh
Ha TIPAKTUKE
3HAHUSI 1o
MpeaMeTy
OIIK-1.3. Bradems Orcyrers | B nenom B nenom Ycnemnsie
Nmeer HapbIKaMu e yCIELIHbIE, yCIELIHbIE, BJIaJICHUS
HABBIKH peleHust prazenuii | HO HE HO CHOCOOHOCTD
BbI60pa MaTeMaTU4YeCKUuX CUCTEeMaTn4uc COACpKaIe IO KOPPEKTHO
u  umsnyecknx CKH¢E OTACJIBHBIC IOCTaBUTDH
MCTOZOB 3ajau c BJIA/ICHUS IpOOEIIBI 3aja4y,
pCHICHUA HCIOJIB30BAHUEM CIIOCOOHOCTL | BJIAJE€HUS KJIACCHYECKU
3a1a4 Teopuu  (DyHKIMI 10 KOPPEKTHO | CIOCOOHOCTh | MH
npoeccruonas | KOMILIEKCHOro IOCTaBUTH 10 KOPPEKTHO | COBPEMEHHBI
LHOI HEePEMEHHOTO 3ajauy, IMOCTaBUThH MU METOJAMU
eSITETbHOCTH KJIACCUYECKH | 3aJady, JWMICLIATUTHHDI,
MH KJIACCUUYCCKHU MOHATUUHBIM
Ha OCHOBC COBPEMEHHBI | MU allapaToM
TeopeTHiIeCKI/I MM METOJIaMU | COBPEMEHHBI npeMeTa
X 3HAHUM. JHUCHUIUIMHEL, | MU METOJAMU
MOHATUMHBIM | AUCHMILIMHEIL,
anmnapaTom MMOHATHHHBIM
npeaMera arrapaTom
npeaMeTa

Kputepusamu olieHuBaHuUs SBIAIOTCS OalUuIbl, KOTOPBIE BBICTABIISIOTCS MPENoaBaTesieM 3a BUIBI
NEeSTEIbHOCTH (OLIEHOYHBbIE CPEACTBA) MO HUTOraM H3Yy4YeHHUs MOAyJell (pa3fenoB IUCLUILUIMHBI),
MIEPEYUCIICHHBIX B PEUTUHT-IIAHE AUCUUIUIMHBI (011 9K3aMeHa: TEKYyIIHH KOHTpPOIb — Makcumym 40
0aIsIoB; PYOEXKHBIM KOHTPOJIb — MakcuMyM 30 06anioB, MoompuTeabHble Oamuibl — MakcumyM 10; odzs
3auema: TEKYUIMH KOHTPOJb — MakcuMyM 50 GayioB; pyOexHbI KOHTpoJb — MakcuMyM 50 06aios,
MOOIPUTEIBHBIE 0aTbl — MakcuMyMm 10).

[Ikasb! OLEeHUBAHUSA:

(Ons ox3aMeEHa:

oT 45 110 59 6am10B — «yIOBJIETBOPUTEIHHOY;

ot 60 10 79 6aI0B — «XOPOLION;

oT 80 0aIOB — «OTIIMYHOY.

o7 3auema:
3ayTeHo — oT 60 1o 110 pelTuHroBsIX 6ay10B (BKiItOYas 10 moompHuTeabHBIX 6AJUIOB),
He 3auTeHO0 — OT 0 710 59 peHTUHTOBBIX OAJIOB).

4.2. TunoBble KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MaTepUaJIbl, HeOOX0AUMbIe VIl OLeHKH 3HAHUI,
YMEHHUI, HABBIKOB U ONbITA AEATEIbHOCTH, XapaKTePU3yOIIMX 3Tanbl GOpMHUPOBAHUS
KOMIIETCHIIMI B polecce 0CBOCHNs 00pa3oBaTeIbHOI nporpaMmmbl. Meroanieckue
MaTepuaJibl, ONpeae/aime MPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUIl, HABLIKOB M ONbITA
AeATe1bHOCTH, XapaKTepU3yIIHX ITanbl (POPMHUPOBAHUA KOMIIETEHIH I

KO}] U HAUMEHOBAaHHE
HHAUKATOPA TO0CTUKCHU S
KOMIIETCHIUH

Pe3yabTaTrhl 00y4eHus Mo
AUCHUILIMHE

OueHoYHBIE CpPeCTBA




OIIK-1 - Cnocoben
MIPUMEHSTh
dbyHIaMEHTATBHBIC
3HaHUs, TIOJyYCHHBIC B
o0JacT MaTreMaTHYEeCKUX
u (WIHM) eCTEeCTBEHHBIX
HayK, U UCIIOJIb30BaTh UX B

npo¢eCCHOHATBHON

ACATCIIbHOCTHU

OIIK-1.1. 3namo: Konrtposnbnas pabora,
O6nanaer 0a30BBIMH | OcHOBbI KOMILIEKCHOTO aHaJm3a,

3HAHUAMMU, ITOJYUYCHHBIMU B | Teopuu KOHGOPMHBIX OTOOPKEHHUH,
00J1acTH MaTEeMaTHYECKUX H TEOPHH aHAJIMTUYECKUX (DYHKIIH .

(WI1M) eCTeCTBEHHBIX HaYK. Vmems
Pemiate 3a1a41 KOMIUICKCHOT'O aHaJIn3a
OIIK-1.2. 3a4eT, dK3aMeH
VMeeT HCIoNb30BaTh WX B | MO
npodeccHoRaTbHOf HCIIOIh30BaTh METObI TEOPUH
NEATEIbHOCTH. Gynkuui B
npodeccnoHaTbHOM
JEATEIIbHOCTH
OIIK-1.3. Brademy: 3a4eT, SK3aMeH

HNmeer HaBBIKH BI>160pa HaBpixamu pelieHns MaTeMaTHYECKUX

METONOB peUIeHUusA 3axad | 4 (usnyeckux 3amay ¢

POdECCHOHATBHOI UCIIOJIb30BaHUEM TeOPHHU (pyHKLIMIA
KOMIIJIEKCHOT'O IIEPEMEHHOTO

ACATCIIBHOCTH Ha OCHOBC

TEOPETUYECKUX 3HAHUU.

I[J'IH TGKYH_ICI‘O KOHTpOJ’ISI ycrIeBaeMOCTI/I n HpOMe)KYTOqHOﬁ aTrrecralnun CTy,HeHTOB
MPEAYCMOTPEHO MPOBEIeHNE 4 KOHTPOIBHBIX PadOT M OJTHOTO KOMIBIOTEPHOTO TECTUPOBAHUS B CUCTEME
WebWork.

KonrpoJsbHbIe padoThI:

KonTtpoJsbHas padora Nel (KoMIUIeKCHBIE YUCIA, PYHKIIAN)

Bapuanr 1
Howmep: 11.1.4.
3anaga: HaiiTu Moynb U TTIaBHOE 3HAUEHHUE apTyMEHTa KOMIUIEKCHOTO YHCTa z=—/3-i.

OtBethl: 1). |7|=43, agz=1 2). |7=1, argz:% 3). |z=2, argz:% 4). |z|=4, argz:%[ 5). |7=2,

argz——5—7r
6

Howmep: 11.1.1.99.
3amava: 3anucaTh B TOKa3aTeIbHON (hOpME KOMIUIEKCHOE YUCIIO z =2+24/3i.

OtseTsl: 1). 4e's 2). 2 3). 4e's 4). 4e's 5). HET MPaBUIILHOTO OTBETA
Howmep: 11.1.1.188.



3anaua: Haiitu Bce 3HaU€HHsI KOpHS ,4} "1";*5 :
Otgersi: 1). +2(\3-i), +(B-i) 2). 2(£\B+i), (Vax2i) 3). s1+4a, +(\a-i) 4). +3(<B-i),

i%(l+i\/§) 5). HET MPaBUIILHBIX OTBETOB

Homep: 11.1.1.204
3amaua: Bo3BecTH B cTeneHpb (3—iﬁ)

6

OtBeTsl: 1). 1 2). -1728 3). 3+2i 4). 1728 5). HET MPABWIBHBIX OTBETOB
Howmep: 11.2.41.
3anaya: BeLSICHUTS reOMETpHYECKUN CMBICT COOTHOILICHHS |z —i[=3.

OtBeTbl: 1). MHOXECTBO TOYEK, YAOBICTBOPSIOIINX COOTHOIICHUIO |x+y-1=3 2).
OKPY>KHOCTb C LIEHTPOM B TOUKe (0;1) paxuyca 3 3). OKpyKHOCTb pajiyca 3 C LEHTPOM B

Hayvaje KOOpAuHAT 4). mpsiMast x+y+1=3 5). HET MPaBUILHOTO OTBETA
Howmep: 11.4.1.

3agaua: Ilycte f(2)=z7, g(2)=7%", ¢(@z)=x"-y’+2ixy, p@)=x*-y*-2ixy, h(@)=z, TIOE
z=x+iy, Z=x-iy. llepedynciauTh Bc€ W3 MPUBEICHHBIX (YHKIHI, KOTOpPHIE SBISIOTCA
AHAJIMTUYCCKNUMHU B KaKUX JII/I6O TOYKaX KOMIUIEKCHOM IIOCKOCTH.

OtBethl: 1). g(2), ¢(z) 2). (@), 9(@). ¢z 3). (). 9. 42, p@ 4). 9. hiz) 5). HET
ITIOJIHOTI'O ITPAaBUJIBHOT'O OTBCTA.

Howmep: 11.4.80.

3amadga: Ilo 3aganHOl MHUMOM YacTH v =

OIPEICTIUTh BEIICCTBCHHYIO YacCTh u(Xx,y)

X2 +y°

AHAINTUYECKOU QPYHKIUU f(z)=u(x y)+iv(Xy), Z=xX+iy.

2 2
Oteetn: 1). u=—=— 2). u=——Y_ 3). u=—2_ 4). =L 5). ger npaBmwILHOrO OTBETA
X +y X*+y X*+y X

Howmep:.
3agaua: Haiit oroOpakeHue, nepeBosiee Kpyr |z|<1 ¢ pa3pe3oM M0 OTPE3Ky [-0.5,1] Ha

BEPXHIOIO MOJIYIIOCKOCTh
Howmep:.

3agaya: Haittu  npoOHO-NMHEWHOE  OoTOOpa)keHue, TMepeBoAsllee TOYKH  i1-1
COOTBETCTBEHHO B TOUKH 0,1,-1. BO 4TO mepexoauT mpu 3TOM BEPXHSIS MOITYIIIIOCKOCTh?

KontpoabHasi padora Ne2 (kondopMHbBIE 0TOOpaKEHUSs])

1. Haiitu oroOpaxkeHue, nepeBopsiiee o00IacTb {z:Rez>1|z-1[>1} Ha 00JIacThb
{w:Rew>0}.
2. Haiitu oOpa3 o0nacTu {z:Rez>1|Imz|< 7} npu O0TOOpaKeHUHU

z

w=e" .



3. Orobpa3uth 001acTh {z:|z[>1,z¢[L 2]} HA BEPXHIOIO MTOJIYIIOCKOCTh

KonTtpoJsabnas padora Ne3

Bapuanr 1

Howmep: 1.1.B
3amaya: Hcnonw3yss ocHOBHyIO TeopeMy Kommm (a1 OZHOCBSI3HOW W MHOTOCBSI3HOM
oOnacTu), uHTerpajibuyio popmyny Komm v unterpajibHyto GpopmMyiy ajis Npou3BOIHBIX

v Z2
AHANINTHYECKON (yHKIIMH, BBIYUCIIMTL HHTETPAT 110 3aMKHYTOMY KOHTYpy (¢ ——dz

Rt z-2i
OTtBeThI: 1). 4zi 2). 1-2i 3). 0 4). 2i+1 5). —8xi
Howmep: 2.1.B
3anaya: Pa3noxuth QyHKIHIO f(2) = 7 Bpid Tennopa B OKPECTHOCTH HYJIAL.
OtBetbl: 1) 1-22+72' - 2°+..+(-)" 2" +...

2). 1-2+2 -+ +(-D)"2" +...
3). 1+ 42"+ .42 +...
4). 142422+ +. 42" +...

5). HET MpaBUJILHOIO OTBETA
Homep: 2.44.B

3anaua: PaznoxuTs B psj JopaHa B OKDECTHOCTH T. z=0 (YHKIHIO f(z)=> -1
z
. 1 2 2 7
OtBethl: 1). 1+ —+=—+"-+"-+..  2). He pazjaraercs
2131 41 5

2 4 6

2 3 4

3) l—£+z——z—+z—+... 4). l—z—+z——z—+...
2! 3! 4! 5l 2! 31 6! 8!

5). HEeT NpaBUIIbHBIX OTBETOB

Homep: 3.44.B

2 —
3amava: Haiitm Bce KOHEUHBIE 0COOBIE TOUKH (DYHKIIUH f(z):ﬂ

5,y 1 OTPC/CIHTE HX
THIL.
OtBeThl: 1). z=1 - MoOIOC 2-TO MOPSAIKA

2). z=1 - momoc 1-ro nopsiika

3). z=2 - CyHmIECTBEHHO 0cO0ast TOUKa

4). z=1 - ycTpaHumas ocobasi TOuka

5). z=1 - cymecTBeHHO 0c0o0asi ToukKa

Bapnanr 2

Howmep: 1.2.B
3amava: HMcnone3ys ocHOBHyr Teopemy Komm (st OJHOCBA3HOM M MHOTOCBSI3HOU
o0ractu), uHTErpaigbHyto Gopmyny Komwu u unTerpanbuyto ¢hopmMyiy aas TpOU3BOAHBIX
aHATMTUYECKOH QYHKIMH, BHIYUCIMTL UHTETPAIT [0 3aMKHYTOMY KOHTYPY ( %dz

|z+i]=1 Z+1

OtBetsl: 1). 27-sh1 2). —27zi-sh1  3). —z-shil 4). z-sint 5). —z-sin1

Howmep: 2.2.B



3anayda: Pa3noxuth QyHKIMIO f(z)= : ! ~

OtBeThL: 1). 1-22+72* —2° +..+(-1)"2*" +
2). 1-z242° -2 +.+(-D)"2"+
3). 1422+ + 2%+ 42" +...
4). 142+22 42 +..+7"+...
5). HET MPaBUJILHOTO OTBETA
Homep: 2.43.B
3amaya: Paznoxuts B psin JlopaHa B OKPECTHOCTH T. z=o0 QYHKIUIO f(z)=ctgz

2 4 6
OtBertsl: 1). 1+%+%+%+... 2). He pazyaraercs
2 4 6 2 4 6
) 12,2z, /) P A
2 21 41 ! 21 41 6! 8!
5). HET IPaBUWIHHBIX OTBETOB
Homep: 3.43.B

3amava: Haiitu Bce KOHEUYHBIE OCOOBIE TOUKHM (PYHKLIMU f(z)= U ONPENETUTh UX

(z +i)3

THII.

N

OtBertsl: 1). z =J_r7(1—i) - IIOJIFOCHI 3-TO NOpsAKa

2). -2

z, =7(1—i) - MOJIFOC 3-TO MOPSIAKA, z, =

A

7(1—i) - IPOCTOM TOJIFOC

3). z=+i - OJIIOCHI 3-TO TOPSIKA
4). z=+i - TOJIFOCHI 6-TO TIOPSIKA
5). z=+i - IpaBWIbHBIC TOUKH

KonTtpoJsbHas padora Ned Bprauciauth ¢ HOMONIBIO BEIYETOB

+00
1
1. f md[
—00
2m
¢ Hlll
2. (3+2cosx) CO‘%.I)
00
‘ Ccos T .
3. 01T da

4. f DBy
|z]=1

IK3aMeHAMOHHBIE ONJIeThI

CtpyKTypa 5K3aMeHallMOHHOTO OujieTa: OMJIET COCTOUT U3 2 BOMPOCOB, IO 1 U3 Kaxk/10i yacTH, Ha
KOTOPbIE YCIIOBHO JICJIUTCSA MPOUYUTAHHBIA B TEUEHUE CEMECTPA JIEKIIMOHHBINA KYpC.

Bonpocs! 1151 9k3aMeHa 10 KOMILIEKCHOMY aHAJIM3Y



N =

S

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.

38.

39.

40.
41.
42.

KommiekcHble uncna u onepanuu Haj HUIMU. KoMIuiekcHas iI0CKOCTb.

Cdepa Pumana. Crepeorpadudeckas nmpoekius. Pacmmpennas KOMIIJIEKCHAS TIOCKOCTb.

OtkpeiThie W 3aMKHYyThle MHOXecTBa B C. CBsisHOCTh. KoMmmakTHble MHOXecTBa. KpuBble Ha
IIJIOCKOCTH

[Ipenen mocnenoBarenbHOCTH. DyHKIMM  KOMIUIGKCHOW  mepeMmeHHou. Ilpemen  dyHKIuM
KOMIUIEKCHOM nepeMeHHol. HenpepbiBHOCTH. OHOIMCTHOCTD

Huddepenuupyemocts (omnpenenenue, cpoiictBa) ludbdepennmpyemocts u ycnmoBus Komm -
Pumana.

dopmalibHbIe Tpou3BoAHbIe. OmpeeneHne aHATUTUYECKOH (ToJIoMOpPHON) PYHKIINH
'eomeTpuyeckuil cMmbIca aprymMeHTa © Monyns mpousBojgHOoi. KondbopMHbie 0TOOpaxeHUs.
JlokanbHass KOHPOPMHOCTh AaHATTUTUYECKON (PYHKIINH.

INapmonnueckue Qynkuuu. BoccraHoBieHne aHATUTHYECKONW (DYHKLIMU MO €€ BEUICCTBEHHOW WIIU
MHHUMOM YacCTH.

®dyuxius Yz v ee PUMaHOBa OBEPXHOCTS.

Oynkius e’ . Jlorapupmuueckas QyHKIusa 1 ee PuManoBa moBepXHOCTb.

DOnemeHTapHble (YHKIHMH (CTENEHHAs, C HATypaJbHBIM IOKa3aTelieM, 0o0las creneHHas W oOuias
nokaszarenbHble QyHKIMK). Tpuronomerpuueckue GpyHKIUH.

Oynkuusa KykoBckoro.

JlpoGHO - muHeWHas QyHKIUS.

KpyroBoe cBoiCTBO IpOOHO - TMHEHHBIX OTOOPAKEHUH.

OOmwmii BUJ IpoOHO-TMHEHHOTO 0TOOpaXKEeHMsI, IEPEBOISAIIECTO TPU TOUYKH B TPH 33 JaHHEBIC.
CoxpaHeHne CUMMETPHH P IPOOHO-TUHEHHOM 0TOOpaKEHUU.

JpoOHo-nuHeiHbIe H30MOP(GU3MBI TOTYIUIOCKOCTH Ha KPYT; Kpyra Ha KPYT.

WuTerpan or pyHkunu KoMIuiekcHoi nepemenHoil. [Ipocreiimue coiicta. Jlemma I'ypca.
NHuterpanbnas reopema Komm.

Wuterpanbuas teopema Komu (0o600mienue). Ciaydail MHOrOCBSI3HOM 001acTH.

Wnterpansuas popmyna Komm. Teopema o cpennem.

WNurerpan tuna Kommn.

[TepBooOpaznas. Teopema Mopepa.

YucnoBbie U GYHKIIMOHATBHBIC PSJIBI.

Teopembl 0 paBHOMEPHO CXOJALINXCSA PsiIax

Teopema Beitepirpacca.

Crenennsie pssl. Jlemma Ab6ens. Teopema Komm-Anamapa

Paznoxenue ananuTuyeckoi pyHkuuu B psa Teitnopa.

Hepasencra Komu. Teopema JInyBuiiis.

Psanst Jlopana. Paznoxenue ¢pynkuuit B psa Jlopana (reopema Jlopana).

N3onupoBaHHbIe 0cOOBIE TOUKM OJIHO3HAYHOTO XapakTepa. Kinaccudukanus u npumepsl.

CBsI3b MEXly HYJISIMH U TIOJIOCAMH AaHATUTHYECKUX (QYHKINH.

N3onupoBaHHble 0COOBIE TOYKM OJHO3HAYHOrO XapakTepa. CBsi3b MeXAy TIJIaBHOM 4YacThiOo psaa
JlopaHa ¥ THTIOM OCOOEHHOCTH.

Brruets! (onpenenenue, npuMepsl). BerueT B 06CKOHEUHO YalIeHHOM TOUKe.

OcHoBHble TeopeMbl 0 BbiueTax.(Teopema Komn o Beiuetax, Teopema o cymMMe BbIUETAX)

CriocoOb! BEIYMCIICHHS BEIUETOB B MOJTIOCAX.

2
[IprMmeneHne Teoprur BBIUETOB K BBIYMCICHUIO ONIPEACIEHHBIX UHTEIPAJIOB j R(cosg,sin ¢)d¢
0

“ P(x
[IpuMeHeHne TeoprH BIUETOB K BHIYUCICHUIO HHTErPATIOB j de.

Q(x)

[IpumeHeHne TEOpUM BBIYETOB K BBIYHCICHHUIO OMNPEIEIIEHHBIX HWHTErPajoB j f(x) e™dx. Jlemma

—o0

Kopnana.

Jlorapudmuueckuii BeraeT. [IpuHiun aprymeHnTa.
Teopema Pymie. OcHoBHast Teopema anredpsl.
Teopema eqMHCTBEHHOCTH.



43. [IpuHIIUIT MaKCUMyMa MOJTYJISI aHATMTUYECKON (PyHKITHH.

44, DneMeHTbl OIEPallMOHHOTO HCYHCICHUS (OpUTMHaN, u300pakeHue, mnpeodpasosanue Jlamnaca,
TIPUMEPHI)

45. CaoiicTBa npeobpazoBanus Jlamnaca.

46. TlpuoXkeHus K pemIeHNI0 pocTenuX uddepeHnanbHbIX yPaBHEHHH U CUCTEM

O0pa3ubl IK3aMeHALMOHHBIX OMJIETOB:

Bamkupckunii rocyiapcTrBeHHbIH YHUBEPCUTET
Kadenpa maremaTudeckoro ananmsa
«KOMILIEKCHBIN aHATU3)

y4eOHBIi TOA

DK3aMeHanoHHbIA orer Ne 13

1. leomeTpuueckuii  CMBICI ~ apryMeHTa HM  MOAYJisA  npou3BoaHO#. KonpopmHbIe
OTOOpaKeHHUSI.

2. HpI/IJ'IO)KeHI/Ie BBIUCTOB K BBIYHCIICHHIO HMHTCTPAJIOB.

3aBenyrouuii kadeapoii,
1.¢.-M.H., mpodeccop Nk X.K..

Bamkupcknii rocy1apcTBeHHbIH YHUBEPCUTET
Kadenpa maremaTuueckoro aHanusa
«KomniekcHbI aHanu3»

y4eOHBIN TOf

DK3aMeHalMOHHEbIN Omier Ne 14

1. JIpoOHO - TUHEHHOE OTOOpakKeHHE, MEPEBOJAIICEe TPH 3aJlaHHBIC TOYKH B TPU 3aJaHHBIC.

2. Teopema Komm (crmy4aii TpeyroipbHOTO KOHTYpa).

3aBenyroumii kadeapoii,
1.¢.-M.H., npodeccop Nmkun X.K..

[TepeBoa orenku u3 100-6ampHOM B 4ETHIPEX0ATUTHHYIO MPOU3BOIUTCS CIAEAYIOIIMM 00pa3oMm:
- otiaHO — oT 80 10 110 6amnoB (Bkiatovas 10 moompuTeNbHBIX O6alIoB);
- xoportio — ot 60 1o 79 6amnos;
- YIIOBJIETBOPUTEIHHO — OT 45 110 59 6annos;
- HEY/IOBJIETBOPUTENILHO — MeHee 45 0aioB.
3auersl:
- 3auTeHo — oT 60 10 110 6amoB (Bkitouas 10 moompuTeasHbIX 0aIoB),
- He 3auTeHo — ot 0 10 59 Gannos.



IIpnMepHBbIe KPUTEPHHU OLICHHMBAHHUS OTBETA HA IK3aMeHe (TOJIBKO VIS TeX, KTO YYUT-

csl C HCIOJIb30BAHNEM MOAYJIbHO-PETHHIOBOM CHCTeMBbI 00y4eHHS M OLICHKH yclieBae-

MOCTH CTYJ€HTOB):

Kpurepun ouenku (B 6ayiax):

- 25-30 6asi0oB BBICTABIISAETCS CTYEHTY, €CIIM CTYJEHT Aajl IOJIHbIE, pa3BEPHYThIE OTBETHI HAa BCE
TEOpPETUYECKHE BOPOCHI OMIIeTa, MPOAEMOHCTPUPOBAT 3HAHNE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TE€PMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHATh TEOPETUUECKUE 3HAHUS IIPU BBIITOJHEHUN
NpakTU4YecKux 3aaanuil. CTyaeHT 6e3 3aTpyJHeHUH OTBETHII Ha BCE IOTIOJIHUTEIIBHBIE BOTIPOCHI.
ITpakTryeckas 4acTb pabOThI BBIIOJIHEHA [TOJHOCTHIO 0€3 HETOYHOCTEN M OINOO0K;

- 17-24 6anoB BBICTABIIAETCS CTYAEHTY, €CIIH CTYAECHT PACKPbLI B OCHOBHOM T€OPETHYECKUE BOIIPOCHI,
OJIHAKO JIONYLIEHbl HETOYHOCTHU B ONPEEIEHUN OCHOBHBIX MOHATUM. [Ipy 0TBETE HA TOMOIHUTEIbHBIE
BOIPOCHI JONYLIEHb! HEOOJbIINE HETOUHOCTH. [IpH BBINOIHEHNH TPAKTUYECKON YaCTH PabOoThI
JOMYIIEHBI HECYIIECTBEHHBIEC OLTHOKM;

- 10-16 6anioB BBICTABIIAETCS CTYEHTY, €CIIM IIPU OTBETE HAa TEOPETUUECKUE BOIIPOCH! CTYAEHTOM
JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHATHH. JIornKa U moyiHoTa
OTBETa CTPAJAIOT 3aMETHBIMU U3bsHAMU. 3aMETHBI IIPOOEIIbl B 3HAHUU OCHOBHBIX METOJIOB.
Teopernueckue BONpPOCH! B LIEIOM H3JI0KEHBI JOCTaTOYHO, HO € IIPOIlycKaMu Marepuaia. Mimerorcs
IPUHIUIHATIBHbBIE OIINOKY B JIOTHKE TOCTPOEHUs 0TBeTa Ha Bonpoc. CTyIeHT He pelni 3a1a4y Wi Ipu
peLIeHNH AOYIEHbI IPyOble OLINOKY;

- 1-10 OansoB BbICTABISETCS CTYACHTY, €CIIM OTBET HA TEOPETHUECKUE BOIPOCHI CBUIETENIBLCTBYET O
HENOHMMAHUHU U KpailHe HEeMOJHOM 3HaHUM OCHOBHBIX MOHATHHN U MeT010B. OOHapyuBaeTcs
OTCYTCTBHE HAaBBIKOB IPUMEHEHMSI TEOPETUYECKUX 3HAHUH IIPU BBIOJHEHUH IPAKTUYECKUX 3alaHUH.
CTyzneHT He cMOT OTBETUTh HU Ha OJIMH JOIOJIHUTENIbHBII BOIIPOC.

PacuerHo-rpaduueckas pabora conepkutT 12 3amaHuii, KOTOPhIC BBIOUPAIOTCS W3 MPUBOAMMOIO HUXKE
Habopa B COOTBETCTBUU C MOJYyYECHHBIM HOMEPOM BapUaHTA.

3aganus xaa PI'P
3aganme Nel
HaﬁTH MOI[y.HI) N TJABHOC 3HAUYCHUC aprMeHTa KOMIIJIEKCHOI'O 4YHcCiJia, HpCIICTaBI/ITB cro B

TPUTOHOMETPUYECKOH U MoKa3aTeabHol hopmax. M300pa3uTh 4nciao Ha KOMILIEKCHOM MIIOCKOCTH

1. 2+5i; 12. 2 +2i; 23. 1-i;
2. —2+5i; 13. i3 ; 24, —2+2i
3. 2-5i; 14, 1-i, 25. 7+3i;
4, -2-5i; 15. 3+i; 26. —1++2i;
5. —cos(%)ﬂsin(%); 16. i3; 27. -1-5i;
6. 2+23i; 17. —\B-i; 28. -1-2i;
7. -7-i; 18. 3V2+i2\2; 29. 14+3i,
8. 4-3i; 19. -3+3i; 30. —3+i;
9. 3-4i; 20. 2-2i; 31. 2;?‘;
10. 3i; 21. COS(EJ-FiSin(z]; 32. 1-8+1

3 3 J3-1
11, 1+i; 22, 1 3.

2 2

Saganue No2

BoruncnuTh 1 1300pa3uTh pe3yabTaT Ha KOMIJIEKCHOM MIIOCKOCTH



o1
+|,'\,
N—
=

o

[P
(;.A

9. (sin 30° +isin 60° )3 :

2 (]

-\ 20
13. 1—'|j :

|
( 10
14, [;@ ;
|
(
(

15, i§+i1§J;
2 2
16 2—*?)4
2-1

17. 2)
+1

18.

1

-\ 20
19.[‘2‘?'j ;
1+1

(1-Fi\ﬁ§)(1-i)}15;

N9
26. ﬁj;

. 40
27. ﬁj :

28.

|
(

(
5
29.[_ 1
(
(
(

-\b
20. (-1+iV3)"; 31, 1—*3
—2-2i}° =\ 2+i )
10.(1+2ij , 21, (2+i5)"; 2 HJ
11, (1+i); 2 (BT
\/§+i
3ananue Ne3
HaiiTi Bce 3HaYEHUST KOPHS M H300pa3uTh X Ha KOMILJIEKCHOM TIOCKOCTH
i - s ~
1. TEeTE 12. 32-2.i: 23. §/(1-i)2i;
T . T, i
2. ,/( —i)(2+3i); 13. i/\ﬁ(cosgﬁsmgj, 24. 31—2i’
Y-1; . {‘/3\/§+i2\/§; 25. 3—%+?i;
. §/-8-8i: S 26. 51—23i;
8 |3 ; 3i(J§+i)
' 2+2:/3i
1-i _i i 3 R
' 41+i’ \E+ﬁl’ - 1+Bi;
. N2+2i; (Q+i)(2-1) Y2+ 2i;



8. 3lcosZ +isinZ:
V°%% 4
9. a/—8+8xﬁi;
10. ‘¢l+(2—\/§)i;
11. ;—4—.3i;
1+i

19. [1=3
“N2+i
5 5.
20, |-—+—=—
NN

21. J\B+43i;
22. ,3f(1—i)(1+2i);

30. {\B+i;
31. :‘fi(3—i);

30 SAt1
g et

3aganue Ned

BbIACHUTBL reOMETpUYECKUI CMBICII COOTHOLLEHUIN

1 |z-z|=|z-1,;
2. z-2]-|z+2|>3;
3. [z-2|+|z+2| =5

4, Rez+Imz<l

5. Rez=Imz;

()]

.0<Imz<L

z-1
z+1

~

<L

8. 1<|z+2+i[<2;
9. |z-1<|z-i[;

10. |z|-Rez<0;

11. Re(lj =1;
z 9

12. Im£<—1;
Z 2

13. 4<|z-1+|z+1<8;

14. Imz2? <1

15.

|z|>2+Imz;

1

(o3}

. |z—a|<|1—a2|; az0aeR;

17

18.
19.

20.

21.
22.

23.

24,
25.
26.

217.

28.

29.

30.

31.

32

. Re(1+2)=|7|;

22+7° =1;

Re(zz+?):0;

|z-2| :‘1—22‘;

222 +(2+i)z+(2-i)z=2;

O<Re(iz)<%

{a<arg(z—zo)<ﬂ,

—nT<a<7®w
|z|=Rez+1;
Rez>C,CeR;

O<Re(iz)<%

)4

{|z|<arg z,

O<argz<2rx

{|z|<arg zZ,

O<argz<2rx

-1,
arg =a,
z-1,
T <a<T%
0<Re[i(z+2)]<1;

. 0<Im[i(z+2)]<1.

3aganmne Ne5

HpOBepI/ITL, SBJIAKOTCS JIX aHAJIUTHYECKUMHU (1)YHKIII/II/I



1. w=e’; 17. w=|z]-Imz;

2. w=z; 18. w=2%z;
3. w=zRez 19. w=1ze’;
4. w=sinz; 20. w=|7 -z
5. w=cosz; 21. w=¢e":
6. w=2z% 22. W:|z|~ReE;
7. w=z 23. w=sin3z—i;
8. w=ze’ +(1+i)z 24. w=zRez:
9. W:E; 25. w=127;
z
10. w=2shz-27%; 26. w=272*+3iz;
11. w=2c0s2z+7z; 27. w=2sinz-z;
12. w=2i(cosz-1)-iz* +2; 28. w=2i(cosz-1);
1 (577 )
13. W=Z—+1, 29. W—(Z+1>(Z 1),
14. w=Inz; 30. w=22+2z+i;
15. w=chz; 31. shz;
16. w=zImz 32. w=chz.
3aganne Ne6

Haiitn ananutyeckyro QyHKIHIO W=U+iV, €CIIH U3BECTHO, YTO

. u=x-3xy% 17 v=2cosx-chy—x*+y’
" w(0)=2,
. u=xziy2, 18. u=2e*cosy, w(0)=2;
Cu=xt—yr42x; 19. v=3x+2xy, w(-i)=2
X _ 20. u=e*(xcosy-ysiny);
'u_x2+y2_2y’ ( )
. u=2€"siny; 21. v=e*(ycosy+xsiny);
Vo y _ 22. u=x*-y*—x;
(x+1)2+y2’
L V=2XY+3X 23. v=x+Y;

. v=arctgz, x>0; 24. u=2"cos(yIn2);
X



9.

10.

11.

12.
13.

14.

15.
16.

u=

X 1 .
_—X2+y2’w(”):;; 25. v=sinx-shy;
v=e*(ycosy+xsiny)+x+y; 26. u=¢e*cosy;
v=arctg%, x>0, w(1)=0; 27. v=e'siny;
u=x’—y*+2x, w(i)=2i-1 28. u=x"-y*-x, w(0)=%
v=2(chx-siny-xy),w(0)=0; 29. v=e’(ycosx—xsinx);

. . y .
u=2sinx-chy—x, w(0)=0; 30. v=—m,x¢o,y¢0,
v=2(2shx-siny+xy), w(0)=3; 31 u=x*—y*+2x;
v=-2sin2x-sh2y+y, w(0)=2; 32. v=3x+2xy,w(-1)=2.

3ananmne Ne7

Haiitn KOHTYpHBIE HHTErPAJIBI

1.

ff(z)dzl rae f(z)=(y+1)—xi

AB

AB — OTPE30K IIPSIMOM, COCUHSAIOINNA TOUKU Z, =1 z, =—i.

2

. Jf(z)dz, rae f(z)=x*+iy?
AB

AB — OTPE30K, COETMHAIOIMNM TOUkU A(1+i),B(2+3i).

3

. j(1+ i —ZE)dz, M0 JIMHUAM, COSAUHSIONINM TOYKH 2, =0; z, =1+i.
L

a) 1o mpsiMoit; 0) mo mapabdose y = x*;

B) 110 JIOMaHOW; z,,7,,Z,, TA€ Z, =1.

o

ol

()]

\l

(e0)

©

. JL'(ZZ +22)dz, T7Ie L— Jyra OKpYKHOCTH {|OZ|;¢1£ _

. .[ez dz, rae L— OTpe30K MPSIMOM Y =—X, COCAUHSIOIINI TOUKH
L
2,=0,z,=7—irx.
.jzlmzzdz ,THe Liz|=1 -r<argz<O0.
L

2
) J'e‘z‘ Rezdz, rae L- npsAmas, COEAUHSIOLIAA TOUKA
L

2,=0, z,=1+i.
. jln 2dz 7z =2; z, =2+i IJ1aBHOE 3HaueHHe jorapudma), rae L:fz|=1
L
a) HavaJlbHas TOYKA IyTH UHTETPUPOBaHUs z,=1, 0) z,=-1.

O06X0/1 TPOTHB YaCOBOM CTPEIIKH.

) _[z Rezdz, rae L:|z|=1. O6xox MpOTHUB 4aCOBOH CTPEIKH.
L



10. jzfdz ,Tae L:|z|=1. O0X0/ NPOTHB YaCOBOH CTPETIKH.
L
11. .[zez dz 10 OTpe3Ky AB, COENMHSIOIIEMY TOUKH z, =1, z, =i.
L
12. jRezdz ,The L: a)z=(2+i)s, 0<¢<1;
L
0) omaHas1, cocTosmas U3 oTpe3ka [0;2] IeHCTBUTENBHON OCH U OTPE3KA, COCAMHSAIOIIETO TOUKH
2,=2, 2,=2+i.
13. jez dz, rae L: a) gyra napabosibl y = x*, COSAUHSIONIAst TOYKH z, =0; z, =1+i .
L
0) OTpE30K MPSIMO¥, COSTMHSFOIINI TE K€ TOUKH.

-~ > T .
14. fcoszdz , TI€ L - OTpEe30K NPAMOM, COCIUHSIOIUN TOUKH 7, = 55 L=mi
L

dz o
15. J‘f , TI€ L - BEPXHsis OJOBMHA OKPYXKHOCTH |z| =1; BBIOMpAETCS Ta BETBb /7 , ISl KOTOPOit
L

J1=-1.

16. jd—Jz_, rae L — BepXHss MOJIOBMHA OKPYKHOCTH |z| =1 BbIOMpaeTcs Ta BETBb (QyHKIUH Jz , s
Tz

KOTOpOit \1=1.

dz - 2 .
17. | —=, L:|z|=1 Rez>0; v-i =—(1-1i).
JL-«/; rie |7| ez J=i > (1-1)

18. IJ_ZT , TIe L —BepXHss MOJIOBMHA OKPY)KHOCTH |z|=1; Oepercs Ta BETBb QYHKIMH {‘/2_3 , UIS
LNZ

KOTOpOit 41=1.

19. T(z3—z)ez7 dz 20. jzcoszdz;

1+i 0

21. Tzsin zdz; 22. j.(z—i)e’Z dz;
1

0

tIn(z+1
23. I (z+ )dz 0 Ayre OKpYy>KHOCTHU |z|=1, Imz>0, Rez>0 ¢ y4eTOM YCJIIOBHM argz =arctg y/X = ¢
1

z+1

(Inz . . .
24, I—dz 110 OTPE3KY MPSIMOH, COSTUHSIIOIIEH TOUKH Z, =1, 7, =i .
z
1
rl+tgz . . .
25. j >—dz 10 IPAMOM, COEIMHAIOIIEH TOUKH z, =1 U Z, =i .
cos’ z
1

Cos z . . .
26. J dz 1Mo npsIMOM, COEAUHSIONIEN TOUKH 2, =—-1 U Z, =i.
1\Sinz
Bri61paeM Ty BeTBb GYHKIUU W=[sinz , 71 KOTOPOii

sin(-1) =iyfsinl

27. IRe(sinz)coszdz,r;[e L:|Imz| <y Rez:%;
L

28. jzlm(zz)dz rae L: |Imz|<1 Rez=1,
L



29. J' ze” dz;
-1

30. _[tg zdz, toe L-payra mapaOoibl y=Xx’, COCTUHSIONICH TOUKH 2, =0 U z, =1+i.
L

o v T .
31. Icos zdz, rae L-—OTpe3oK MpsIMON, COEUHSIONIEN TOUKH 7, = " L, =mH+i.
L

32. Iez dz, rae L- ayra mapabosibl y = X*, COCIUHSIONICH TOUKH z, =1+i; z, =—1+i.
L

3aganue Ne§

Hcnonp3ys ocHoBHYIO TeopeMy Ko u uHTerpansnyto Gopmyny Komu, BBIYUCIUTD HHTETPAIIbI

3 _2
N F:a)|Z| ;
4;2-3 z,T7€e o) -4
5 cosz .
Zgzz +22_3dz,
3 sinz

. (5—dz,rme I'ix*+)° +6y=0;
T +4

4 z—-2sinz
i (2-7/2)°

e’ dz o o o
S. J: r7e I"'— MPOU3BOJIbHBIN 3aMKHYTHIN KOHTYp, OJTHOKPATHO OOXOJSAIIMMA TOUKY z=-2 B

r(z+2)4 ’

ITOJIOKUTCIIbHOM HAIIPpaBJICHUU

6. C(ZZ_—Hdz ,Tae I'ilz|=2;
r

z-1)(z-1i)

dz . . .
7. d;‘m, €CJIM a) ToYKa 3i JIEKUT BHYTpHU I°, (-3i)— BHE €ro;

0) Touka (—3i)—BHYTpH I'; 3i— BHE €r0;

B) *3i BHYTpH I'; r) 3i— BHE I'.
Cd—z 9 (z+1)dz
2]=3 22 +47 . E2 2(2_1)2(2_3),
1
dz e2dz
10. ¢ 2% 11, ;
Z(; (Z+i)3 zi_:l 22 +2
2
Z hz
12. § £L%85724,. 13. chz .
g 7° +2z2 ? ZQZ 741
sinz(z-1) gz
ZICil 22—22+2 g ‘Zg Ze]/z+2
cos(z+7xi) iz

16.

=3 Z(ez+2) dz, 17 \zg ZZ+16;



sh(z+1)
" &z . 19. d; ) dz,
i (22 +9)(z2+9)

2 2 2

rae Iix®+y°% =39

20. sinz-sZin(z—l)dZ; 21 tcoizdz;
_ z
-2 -z =t
sh’z sin z
22. - dz; 23, {j — 4 4
=t e (2-1)°(2-3)
24. zshz ~dz; 25 _zdz
2 9\ !
=2 (z 1) 236 (2-2) (z+4)
26 che' dz- 27. {j N
-gs Foa o rt
z-2= 1=
2 1-sinz
28. dez; 29. {j 7 az;
ez (28 +4) =3
Cos _ )
30. gz(z—2) dz; a) |z]=1; o (2+1)dz

0) [z-2|=1;B) |z-2i|=1;

e’ dz
2 +4

32.

|d=1

3aganue Ne 9
BbIsICHUTB XapakTep 0COOBIX TOUEK (PYHKIUI
1

- shz
: ' 17. =—=;
23(22+4)2 7
. szz; 18. cosi;
z Z+7
1 -1
. sin—=; 19. :
z? 2 +25 +7*
1 ez+e
247 20 y
-8 Z+e
1 o
5 ; 21. cosl+sm2 ”Z;
2°+52+4 z 2z
C0S Z _ )
' 7V 2 2 22. zsh=;
z+— |(z°+1
(243 () :
eZ
. t9%2z; 23.
g (z+1) (2-2)
1 in z?
: oq. _SiNZ :
cosz—— A7,



2ain L. 25 1-cosz .
9.z sz’ —22(2_3),
oS Z
10. (z-1)cos ! = 26. T
(z-1) ’-—1
2
1 wl
1. 1-cosz’ 27. e 7
1+cosz z—sinz
12. 2 : 28. = :
13 e’ -1 29 shz
T " z-shz’
1
14. c0s2z ; z-e=
(z )[z ”)2 30. ZZ;
I .
6 smE
15 1+c0sz 31 e? —1
' 71— ' ! Z2
2_37+42 1
16. L=+, :
7 9711 32. ze?.

3aganue Ne 10

BbIUucIUTh BHIUETHI (bYHKI_II/II/I OTHOCHUTEJIBHO €€ 0COOBIX TOUEK

1 z
L ———0G 17 .,
23(22+4)2 2*(z-1)’
2. 2. 18. — %2 .
sinz (z+l)3(z—2)2
3. zze%; 19. ZZSinZiZ;
1
4. . 1’ 20. cos£+z3;
sinz+= z
z
in2
5 21-5 21. Lzz
o (2+)(z-1)
2
6. LZZ; 29 1-cosz
(z_ﬂ)(z_gj 2 (2-3)
7. 261 23, &%
1 24 e
8 S (2% -1)(z+3)’
9 sinz® og. 0087 .
p_Tp . p_Zp
0. —= 26. &

(z+1)3(z—2) Z-i



11.

12. Z%e7;

13, 92 .

14. zssiniz;
z

15 chz ]
' (22 +1)(z—3)’
e?
1+72*°

16.

27. 1~

28. ctg® z;

29. :

30.

31, ¢

32. _©

Saganue Ne 11

Breraucnouts ¢ IMOMOIIBIO BBIYCTOB CICAYIOIINEC MHTCTPAJIbL

dz

s2il-3 Z° (22 + 4)2 /

(o]
[¢°]
|
o
N

e’ -1
17. ———dz;
‘Z;!-‘:S 2*-iz?

18. I z° sin%dz;

1
\Z\:E

19. -2 2sinidz;
ZJ;_l ( ) z-2

20. Slnﬂ'ZdZ;

2
g 22

21 zdz

22. Z—dz;

23. —°*

24. [ —°

2
25. j &Szdz, 20e F:%+y7=1;

27

10 I (z-1)°sin——dz 26. I f—ldz, 20e I':x*+y*—2x=0;
|z-1=1 - r s -
. 2 2
I ez -1 dz; 27.J %dz, 20e F:X—+y—=l;
e 2042 r (2-1) (z+1) 4 1



12. .[ tgzdz; 28. J. Z——H'dz, 20e I':x*+y* =16;

g2 ) 22+27-3
L
z . 2 2
13. I f dz; 29. j ZSIn25 dz, 20e F:X—+y—=1;
\z—i\:§ z +l I (Z—l) 3 9
14. .[ 2tz zdz; 30. J. —?Z , 20e I':x*+y* =2x;
2= Izt +1
J- zdz i
15. » (2-1)°(z+2) 31. .[ (z—l)zsinidz;
2 2 2 2-1=1 Z—
o X3 +y3 =33
16. _edz 32. _[ tg z dz.

*(z+1)’ =

|2=2

3aganue Ne 12

Brrunciants HeCOOCTBEHHBIE HUHTCI'paJibl

dx 0 4

1 : X
J(X +1)2 17 :[01+X5 dx
TxX4L X

2. £X4+1dx, 18. ;[71+x“ dx;
Toodx T xdx

3. : 19. [ —————a,b>0;
LG Il
Todx °°(x“+1)dx.

4 -2 20, [

5. TX—szx; a>0; 21. TL
0(X2+a2) w(x +2x+2)
X +4 (X +4x+20
T xt 1 Tocosxdx |

" ;[Qx6+1dx; 23. !(x2+1)(x2+4)’

K dx
8. | ——m — coszx
J;(x2+4x+13)2 24. I

0

9. _z(xz+a (;)((X +b2) ab>0;: o5 I%‘;‘dx;

0. | o™ . | e o™

1 [ gi"fi*

12.j z“z'si‘lo X 28. lz—d
! 29! cosax 4



xsinax , ) *cosx

14, .([mdx, a,b>0; 30. ‘([X +1 !
T odx T

15. ;neN; o
:[0(1+X2)n ne 31. L +x+1 X
wL_ °°xsmx

16. _-[)(x2+1)(x2+4)’ 32. -([x +1

PedTHHr-IJIaH JUCHUIIINHBI

Pelitunr—1mman AUCHUIUIMHBI ITPEACTABJICH B ITPUJIOKCHUHN 2.

5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHe TUCIUTIIHHbI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YU4eOHO JIUTEpaTypPbl, HEOOXOAUMOM JISI 0CBOEHMSI
AMCHMILINHBI

OcHoBHas JiMTEpaTypa:

1. Mapkymesuy  A.U. Teopua ananumuyeckux ¢ynxyuu. 7. 1. M.: Hayka, 1968.
http://biblioclub.ru/index.php?page=book_red&id=439146&sr=1

2. [Mabar b.B. Bsedenue 6 xomnnexkcuwiii ananuz. M. : ['ocynapcTBeHHOE M3IATENbCTBO (DU3UKO-
Marematudeckoi suteparypbl, 1961. http://biblioclub.ru/index.php?page=book_red&id=464254&sr=1

3. laiicun  A.M. llenple QyHKIMH: OCHOBBI KJIACCHUYECKOH TEOPUU C MPUIOKEHUSIMH K
HCCIIEIOBAaHUSIM I10 KOMIUIEKCHOMY aHaimu3y, 2-¢ usf. Yda, PULl baml'y. 2017. 160 c. (yueOGHble

ocoOust IMEIOTCS B JIOCTaTOYHOM KosmdecTBe B Onbanorexe baml'y).
4, bammaxkos P.A., Maxora A.A. «Beenenne B TOKII». Ya, PUL] baml'Y,2012.

5. JL.N.BonkoBeickuid, ['.JLJIynn, W.I'.ApamonoBud «COOpHHK 3amad 10 TEOpHH (PYHKIHI
KOMILUIEKCHOTO miepeMeHHoro», M.: ®usmartiut, 2002.
6. bammakoB P.A, Maxora A.A. «BBeneHne B KOMIUIEKCHBINA aHANIN3». DJIEKTPOHHbIN yueOHuk 2012

(cBHIETENBCTBO O PErHCTpALUU 3IEKTpoHHOTO pecypca Nel18361 MHUIIM PAO O®3PHuO).
JlonoTHUTeIbHAS JTUTEPaTypa:

7. Mapkymesuu  A.N. Teopus anamutmueckux ¢yukuud. T. II. M.: Hayka, 1968.
http://biblioclub.ru/index.php?page=book_red&id=439146&sr=1

8. MapkymeBny A.M. Ouepku 1o UCTOPUM Teopuu aHanuTUdyeckux ¢(yHkuui. M.: T'oc. u3n-Bo
TexH.-TeopeT. auT-phl, 1951. http://biblioclub.ru/index.php?page=book_red&id=255676&sr=1

9. EsrpadoB M.A. Ananutnueckue ¢pyuknuu. M., Hayka, 1991.

5.2. Ilepedyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHMKAUMOHHOI ceTn «HTEepHeT»
U NMPOrpaMMHOro odecrnedeHHsi, HeOOXOAMMBIX /ISl OCBOCHHMS AUCHUILIMHBI, BKJIIOYAS
npogeccuoHagbHbIe 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHBIEC CHCTEMbI

1. «OnexTponnas 6ubmmoreka bamlY» http://www.bashlib.ru/echitzal/

2. OBC «YHuBepcuteTckas oubmuoreka onnaay http://www.bashlib.ru/echitzal/

3. OBC «JIAHB» http://www.bashlib.ru/echitzal/

B) mnporpamMmmHoe obecneueHne u HHTepHeT-pecypchl: Maple (KOMIBIOTEpHBIH Kiacc)..


http://biblioclub.ru/index.php?page=book_red&id=439146&sr=1
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16779
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16779
http://biblioclub.ru/index.php?page=book_red&id=464254&sr=1
http://biblioclub.ru/index.php?page=book_red&id=439146&sr=1
http://biblioclub.ru/index.php?page=book_red&id=255676&sr=1
http://www.bashlib.ru/echitzal/
http://www.bashlib.ru/echitzal/
http://www.bashlib.ru/echitzal/

6. MaTepuajbHO-TEeXHUYECKAs 0aza,

HQOﬁXO}II/IMaH IJIs OCyIIECTBJICHUSA

06pﬂ30BaTeJIbHOF0 nponecca mo TMCumIlinHe

Haumenosanue Buo 3anamuii Haumenoeanue ooopyoosanus, npocpammnozo
CReyuanu3uUpOBAHHHIX obecneuenusn
ayoumopuit, KaOUHemoas,
nabopamopuil
1 2 3
Aynuropus 517 Jlexuuu, KomMmbrorep,  MyJbTUMEAMMHBIA  IIPOEKTOP,
MIPAKTUYECKHE 3aHATHsI | 9KpaH, T0CKa.
Jomamnee WebWork, moctyn ¢ IOMaIIHHX KOMITBIOTEPOB
KOMITBIOTEPHOE WM MOOUJIBHBIX YCTPOMCTB C MOJAKIIIOUEHUEM K
TECTUPOBAHUE Nurepuer k cepsepy baml'V mo nomyyaembeim
apossiM
Aynuropus 501 Jlexuun KomMmmnbrorep,  MyJbTUMEIMMHBIA  IIPOEKTOP,
9KpaH, J0CKa
Uwuranbabii 3a51 Ne2 CamocrosiTenbHas Hayunbrii n yueOHbBIN (OHII, HAYIHAS IEPUOTUKA,
(pusuko-maremaTudeckuii | pabota Wi-Fi moctyn i MOOMIIBHBIX YCTPOMCTB,
KOPITYC) HeorpaHnuueHHbll goctyn Kk ObC u B/;
KOJIMYECTBO MOCa0YHbIX MecT — 50.




[Tpunoxenue Ne 1

®I'BOY BO «BAILIKMPCKUI TOCYJIAPCTBEHHBIN YHUBEPCHUTET»
OAKVIIBTET MATEMATHUKU 1 THOPOPMAILIMOHHLIX TEXHOJIOI' M
COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

IUCHHAIUINHEL KoMNaeKCHbLU aHaiu3
(HauMEeHOBaHWE JUCITUTIIIMHBI)

O4Hasd
(dhopma o0ydeHust
Bun padorsl O0BbeM IUCHUIIINHBI

O6mas Tpynoemkocts aucturuinabl (3ET / gacos) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIIeM:

JIEKLIUHA 48

NPaKTUYECKUX/ CEMHUHAPCKUX 32

J1a00paTOPHBIX 16

Ipyrux (CpymnroBas, MHIUBUIyaIbHAS KOHCYJIbTALMS U UHBIC BUJIBI
yueOHOM NesATeNbHOCTH, IPelyCMaTPUBAIOLINE PaOOTy 00YHarOIIUXCS C

npenoaasarenem), PKP 1,9
VYu4eOHbIX 4acOB Ha CAMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 20,3
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3ameny/3auety/muddepennmpoannomy 3auery (Kontporn) 25,8

dopma(bl) KOHTPOJIS:
sK3aMeH_4 ceMecTp
3adet 4 cemecTp

B Tom uucne:
PI'P 4 cemecTp, KOHTaKTHBIX 4acOB — 4, 4aCOB Ha caMOCTOATENbHYIO padoTy — 10



dopMa n3yyeHus MaTepUasoB: JICKIUH,

®dopma TEKyIIEero

OcHoBHas 1 KOHTPOJIA
IMPAKTUYCCKUE 3aHATUSA, CCMUHAPCKUC
JOITIOJIHUTEIIbHAs 3a,I[aHI/I$I 10 yCII€Ba€MOCTHU
Ne 3ausTH, 1260paTopHLIe paboTE, JuTeparypa CaMOCTOATEIIbHOMN (KOJITOKBH
_ Tema u conepxanune caMoCTosATeNIbHAsE Pabd e batTypa, - YMPBL
/ paboTta 1 TPyI0EMKOCTh 6
II/11 PEKOMEHAYEMAsA paooTe KOHTPOJIbHBIC
(B Hacax) CTyJeHTaM (Homepa u3 CTYJICHTOB paboTsl,
JIK [IP/CEM JIP CP CHI/ICKa) KOMITBIOTCPHBIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
1. | Kommrexcrsie qHuca,
KOMIUIEKCHAs INIOCKOCTh; MOTYJIH 1 1 1-8 3auer
U apryMEHT KOMIUICKCHOTO YHCIIa, 9K3aMeH
HX CBOMCTBA.
2. Yucnossle MOCIEA0BATEIBHOCTU U
UX TPEEIIBI, PSIbI;
cTepeorpaduueckas poeKys, ee
CBOICTBa; Ipexne
MOCIIEJOBATEILHOCTH CaMocTOsITeNIbHO Jauer
KOMIUTEKCHBIX umcel. Kpurepuit 1 1 1-8 penieHue
DK3aMeH
Komm. beckoneuno ynaneHHast 5.1.105
TouKa. cepa Pumana,
pacuMpeHHas KOMIUIEKCHAs
IUIOCKOCTh; MHOYKECTBA Ha
IUTOCKOCTH, 00JaCTH U KPUBBIE
3. DyHKIMY KOMIUIEKCHOTO
HEPEMEHHOr0; peAet (yHKLHH; 51.120 3auer
HENPEPHIBHOCTb, 1 1 1-8 5 l. 126 Scsanen
nuddepeHIupyeMOCTb 10 T
KOMIUIEKCHOMY TI€PEMEHHOMY
4. ycnoBue Ko — Pumana; CamMmocrosiTenbHoe
aHAIUTUYeCKas QYHKIINS; pelieHue PIP
reOMETPUUECKUN CMBICIT 1 1 1-8 5.135 Jauer
apryMeHTa ¥ MOAyJIs 5.1.167 Sx3amen
MIPOU3BOTHON; TIOHSATHE O 5.1.167
KOH(OPMHOM OTOOPa)KECHHH. 5.1.188 5)6
5. | Anamntnueckue GbYHKUMH U UX
cBoiicta. Kondopmubie 1 1 1 1-8 JK3aMeH
0TOOpaKEHMsSI. KPUTEPHH




JIOKAJIbHOCTH OJHOJIUCTHOCTH U
KpUTEpUil KOHYOPMHOCTH B TOUKE,
JOCTaTOYHOE YCIIOBHE
OJTHOJINCTHOCTH ;

KondopmHubie oToOpakeHHs
JIpOOHO-TMHEHHBIMH ()yHKIUSIMH.
OO0t BU IpoOHO-THHEHHOTO
0oTOOpakeHUsI Kpyra Ha ce0s 1
BEpXHEH MOJYIUIOCKOCTH Ha KPYT

5.2.17
5.29

DK3aMeH

Konhopmusie oToOpaskeHus ¢
HOMOIIBI0 yHKIUH JKyKOBCKOTO.

1-7

5.2.108
5.2.117

JK3aMeH

Konhopmubie oToOpaskeHus ¢
TIOMOIIBIO CTETIEHHOM,
MOKa3aTeIbHOM,
JOTapu(PMIIECKON (PYHKITHIA.
Kondopmasie oTrodpakeHus ¢
TIOMOIIBIO TPUTOHOMETPHIECKUX
¢GyHKIHN 1 UX 00OpaTHBIX..

1-8

5.2.154
5.2.181

PI'P
JK3aMeH

Teopema o 10KaIbHOM
o0palieHnt; 0JHOJHCTHBIC
¢yHKIMH, Teopema Pumana (6e3
JI0Ka3aTeIbCTBA) ¥ OHATHE O
COOTBETCTBHH IPaHUII IIPH
KOH(OPMHOM OTOOpa’KCHUH.

1-8

CaMoCTOsITeIbHOE

H3y4YeHHUE
9 rn/V,§85
(10) §36-37

Jloxmnan u
MTOJITOTOBJICHHAS
mpe3eHTanus JK3aMeH

10.

WHTerpan no KOMILIEKCHOMY
NIepEeMEHHOMY, €T0 IPOCTEHIIINe
CBOHCTBA, CBAI3b C
KpUBOJIMHEWHBIMHU UHTErpaiamMu 1-
TO M 2-TO POJia; CBE/ICHHE K
HHTETPATy 10 1eHCTBUTEIEHOMY
MIEpEMEHHOMY;

1-8

5.39

PI'P
3auger

11.

TeopeMa Kommm JJIA OAHOCBA3HBIX
1 HCOJHOCBA3HBIX obuacreii.

1-8

5.3.20

3auer
DK3amMeH

12.

Wurerpan Koy, uHTErpasibHas
¢dopmyna Komm; Cnencraust u3
¢dopmynst Kommm.

1-8

3auer
JK3aMeH




13.

Beckoneunas
muddepeHInpyeMocTh
aHATUTHYEeCKNX (QyHKIHH,
¢dopmyner Komm st
NPOU3BOAHBIX; TeopeMa Mopepa.
Teopema JInyBuiis

1-8

3ayer
DK3aMeH

14.

Teopema eTMHCTBEHHOCTH U
HPUHIHAI MaKCUMYMa MOJYJIS:
HYJIY QHAITUTHYSCKOH (YHKIHH,
MOPSAOK HyJIsl; TeopeMa
SIIMHCTBEHHOCTH IS
AQHAITUTHYECKUX (DYHKIIHIH;
NPUHIUI MaKCUMyMa MOJYJIS ¥
nemma [IBapua.

1-8

3auer
DK3aMeH

15.

KoMIieKcHbIe YUCITOBBIE PSIBL.
CxoauMOCTb.
ITocnenoBarenpbHOCTU U PSAIBI
AQHAIUTHYECKUX (DYHKIMH B
o0JacTH.

1-7

CaMOCTOSTENbHOE
peleHue
5.1.96
5.1.99
5.5.9

3auger

16.

PaBHOMEpHas CXOANMOCTS.
Kpurepuii Komu; Teopemsl
Beiiepmrpacca o psinax
AHATTUTUYIECKUX (DYHKITHIH.

1,28

3auer
DK3aMeH

17.

KoMrekcHbIe CTeNICHHBIC PSIBI
psne1; Teopema AGens u
crieacTBus u3 Hee., popmyia
Kot — Anamapa;

1,28

5.3.46
5.3.54 3)

3auer

18.

PasnoxeHnne ananuTu4eckoi
(YHKIWU B CTENICHHOW s (PsiA
Telnopa aHanUTUYECKOMN
¢yHkuun). .EquHCTBEHOCTH
pa3ioxxeHus; HepaBeHcTBa Komm
U1 K03(h(PUITMEHTOB CTEIEHHOTO
psna; NeUCTBUS CO CTEIEHHBIMU
psAmamMu.

1-7

5.3.74
5.3.83

PI'P
3auer

19.

Hynn ananutiaeckort GyHKINH.
BeckoHeuHsle npou3BeaeHUs
¢yakuuii. Teopembl

1,28

CaMocTosITeNIbHO®
peleHue
5.3.127
5.3.140

Jloknan u
MOATOTOBJICHHAS
Mpe3eHTAINS




€IMHCTBEHHOCTH aHAINTHYCCKOH
GbyHKIMN.

5.6.20

20. AHaIHTHYECKOE MPOIOKEHHUE. 5.8.4
[onsiTre puMaHOBOM 1 1,2,7 5 .8 iO DK3aMeH
TIOBEPXHOCTH.

21. [paBuibHBIC U 0COOBIE TOUKU
AQHAIUTHYECKOH (DYHKIHH.

22. Psn Jlopana, obmacts ero
CXOJIMMOCTH; Pa3lIOkKEHUE
AHAIIUTHYECKOH DYHKIMU B S
JlopaHa, eMTUHCTBEHHOCTD CamocTosTensHoe PIP
pasiioxeHus, GopMyIIbl 1 1-8 n3y4eHUE Sx3aMen
HepaBencTa Komu st (10) § 8-10
K03(h(pULIMEHTOB; TEOpemMa
JInyBunns u Teopema 00
YCTpaHUMOM 0Cc000# TOYKeE.

23. Kraccudukarys u3011pOBaHHBIX
0COOBIX TOYEK OJTHO3HAYHON 1 1-8 5.4.71 )

. K3aMeH

AQHAIUTHYECKOH (DYHKIMH. TTOJIIOC, 5.4.77
MOPSIIOK TIOJTOCA;

24. CymiectBeHHast 0cobast TOUKa,
teopema Coxorikoro, [Tonstue o SK3AMCH
teopeme [Tukapa; 6eckoHeuHO
yIajeHHasi TOuKa Kak ocodast.

25. Brrder aHanuTudeckoi GyHKIIMA B 5.4.113
H30JIMPOBAHHOM 0CO00 TOUKE. 1 1-8 5.4.89 PI'P
OcHOBHas TeopemMa TeOpUH 5.4.94 DK3aMeH
BBIYETOB. 5.4.102

26. BerrunciieHue orpeaeeHHbIX 5 4121
JICUCTBUTENBHBIX HHTETPaJioB C 1-8 5 4124 Dk3ameH
MIOMOIIBIO BBIYETOB.

217. Jlorapugmmaeckuii BEIYET.
Ioncuer uucna Hynen
AQHAINTHYECKOH (YHKIIHH. 13 1-8 5.4.247 PI'P
Teopema Pymie norapudmuueckuii ' 5.4.261 DKk3aMeH

BBIYCT, IIPUHIUIT apTYMEHTA,
Teopema Pyre.




28.

AHanuTuueckoe NpoaoKeHue 1o
LMY 1 110 KPUBOM; MOJIHAS
aHanuTH4YecKas GpyHKIuA B
cMbiciie Beliepitpacca, ee
pHMaHOBa MOBEPXHOCTH M 0COOBIE
TOYKH.

1-7

(10) § 8-10
CaMOCTOSTENBHOE
H3yUYCHHE

YerHbli onpoc
DK3aMeH

29.

Lenble u MepoMopdHbIe QyHKIUH:

esble GyHKLIUH, X TOPSIOK H
THIT; IPOU3BE/ICHUE
BeitepmTpacca; mepomopdHbIe
¢byHKINN; QYHKINH,
MepOMOp(QHbIE B pacIIMPEHHOM
IUIOCKOCTH.

1-7

30.

I'apmonnueckue pyHKINN HA
IUTOCKOCTH, X CBA3B C
AQHATUTHYECKUMU (HYHKIHIMU;
OeckoHeuHas
nuddepeHIuPyeMOCTh
rapMOHUYECKUX (PyHKINI;
TeopeMa 0 CpefHeM, TeopeMa
€IMHCTBEHHOCTH ¥ MPUHIINI
MaKCHMyMa-MHHAMYMa;
WHBAPHAHTHOCTH TAPMOHUYHOCTH
IpU ToJI0MOp(HHOH 3aMeHe
TIepEeMEHHBIX; HHTETPaJIbl
[lyaccona u IlIBapua, cBsi3b ¢
TPUTOHOMETPUYECKIUMH PSAAMHU;
3ana4a Jupuxie, npuMeHeHue
KOH(OPMHBIX OTOOpaKEeHUI /115t
€e pelIeHus

1-7

CaMoCTOATEIILHOE
H3y4YCHUC
). VIIL, § 1-6

31.

[Ipeobpa3zopanue Jlamiaca.
CoiictBa. OnepaniuoHHoe
HCYHNCIICHUE

32.

[Tpumenenne npeodpa3zoBaHus
Jlarnaca ayist peneHust
i epeHInanbHbIX YpaBHEHHUH.

Bcero gwacos

48

32

16

20,3




[Tpunoxenue No 2
PeliTHHT — IIIaH AUCHHUIIIMHBI

KommiekcHriii aHanu3
(Hazeamue OUCYUNIUHBL CO2TACHO Pabouemy YHeOHOMY NIaHy)

HanpasieHue noaroropku 01.03.01 Maremaruka
Kypc 2, cemectp 4

Buasi yueOHoit nedareanHoctu | bamn 3za Yucno banner
CTYIEeHTOB KOHKPETHOE 3aJlaHui 3a Munumanssbli | MakcumanbHblid
3a/laHue CEMECTp

Moayae 1 KommiexkcHble uymcia. DYHKOUM KOMILIEKCHOTO NMEPEMEHHOr0 M OTOOpPa’KeHHMS MHOXKECTB.
DJieMeHTapHble (PYHKIMHU: Hesasi JUHelHass U ApoOHo-1uHeiiHass (pyHknus. I[locienoBaTeJbHOCTH H PSIABI
AHATUTHYECKUX PYHKIHUH.

Texkymuii KOHTPOJIb 0 11
1. AynutopHas paboTa 0 3
2. TecToBBIi KOHTPOJIb 0 3
3. BeinonHenue jomamsend paboTsl 0 5
Py0e:kHblii KOHTPOJIb 12
1. IlucpbMeHHasi KOHTPOJIbHAsL paboTa 6
2. Pa6ota B cucteme WebWork 6
Monayas 2 UnTerpan no ¢pyHKIHH KoMILJIEKCHOTo epeMennoro. Unrerpan Komu: uarerpanbHas gopmyiia
Komn

Tekyuiuii KOHTPOJIb 14
1. AynuropHas padorta 0 4
2. BeimonHeHne fomManrHei paboTs 0 5
3. KonrtpoxpHas paboTa 5
PyGe:kHbIl KOHTPOJIb 0 10
1. [TuceMeHHast KOHTPOJBbHAS paboTa 0 10

Mopyasb 3 Teopema eIMHCTBEHHOCTH U PUHIUI MaKcUMyMa MoayJs. Paa Jlopana. BelueTsl, npuHIuMn
aprymenTta. Oro0paxeHusi NOCPEACTBOM AHANUTHYECKUX QYHKIMIH. AHAJMTHYECKOE NPOJOJIKEHUEe

Tekyuiuii KOHTPOJIb 0 10

1. AynuropHas padorta 0 5
3.BrmoHeHne JoMamrHei paboTh 0 5
PyGe:kHbIl KOHTPOJIb 0 13
1. [TuceMeHHast KOHTPOJbHAS paboTa 0 5
2.PT'P 8
IoompuresibHbIe 0AJIIBI
1. CryneHueckast ouMIHaga 5
2. PaboTa co mkonbHUKaMH (KPYKOK, 5
KOHKYPCBI, OJIUMITHA]IBI)
4...
IocemaeMocTh (0a/J1bI BLIYUTAITCS U3 0011el CyMMbI HAOPAHHBIX 02J1710B)
1. TlocemuieHue JEKIUOHHBIX 0 —6
3aHATUN
2. IloceuieHne mpakTHYECKHUX 0 -10
(ceMuHapCKUX, 1a6OPATOPHBIX
3aHATHI)
HTOroBblii KOHTPOJIb
1. Dx3ameH 30
HUTOIo 45 100

VYcraHaBiaMBaeTcs  CIeAylOllas TIpajalus MepeBoja OLEHKM U3 MHOro0auIbHOM B
YEeThIPEeXOAIIbHYIO:



OK3aMEHBI:

otmu4HO — 0T 80 10 110 6amnoB (Brirovast 10 mooupuTeabHBIX 0aIioB),

xoporo — ot 60 go 79 Gannos,

YIOBJIETBOPUTENIBHO — OT 45 110 59 6aios,

HEYJIOBJIETBOPUTEIBHO — MEHEE 45 OaioB.

3aueTsl:
e 3aureHo — oT 60 10 110 6ayoB (Bkitouas 10 moompuTeIbHBIX 0aIOB),
e ge 3ayreHo — oT 0 10 59 OauoB.

B cnygae, ecniu ¢opMoil UTOrOBOTO KOHTPOJS MO OAHOW JUCHUIUIMHE B OJHOM CEMECTpE
ABIISIOTCS OJHOBPEMEHHO 3a4eT (110 MPaKTHYECKOM 4acTu Kypca) U dK3aMeH (110 TeOpeTUIeCKON 4acTu
Kypca), TO OCHOBHOW (pOPMOI OTUETHOCTH C MaKCUMalbHOU cymMMo# 30 6asioB sIBIsieTCS 9K3aMEH, a
3a4yeT SBISETCS TOJIBKO YCJIOBHMEM JOIMycka K sk3ameHy. [Ipu sToMm ans monydeHus 3ayeTa CTYIEHT
MoxkeT Habpath 100 OammoB (moompurensHbie 10 OalIOB HE MpeIyCMAaTPUBAIOTCS), a 3adeT
ABTOMATUYECKU IPOCTABIIAETCS IMPHU YCIOBUU MOJydeHUs UM He MeHee 60 OamioB mo dopmam
pPYOEKHOTO KOHTPOJS (TEKYIIMH M HWTOTOBBIM KOHTPOJb, a TaKXKe Yy4YeT IOCEUaeMOCTH He
pelycCMaTPUBAETCS).

B cinydae, ecam CTymeHT choaeT Kakoe-THMOO U3 KOHTPOJIBHBIX MEpONPHUATUN I03%KE
YCTAaHOBJIEHHOI'O CpOKa, IpernojaBaTellb MOXET CHHU3UTb MAaKCHMaJlbHO BO3MOYKHOE KOJIMYECTBO
0aJJIoB 3a JAaHHBINA BUJ KOHTPOJIS Ha 5% 3a KaXKIyI0 HEJENI0 MPOCPOUKH.

[Tocemienne  JEKIUOHHBIX M MPAKTUYECKUX (CEMMHAPCKUX, JIAOOPATOPHBIX) 3aHATUH
OIIEHUBaeTCs B cymMmMax 110 6 u 10 GaiioB COOTBETCTBEHHO, OJTHAKO ATH OAJLIBI SIBJISIOTCS IITPaQHBIMU
U BBIYMTAIOTCS TpEToaBareeM M3 HaOpaHHBIX CTyIEHTaMU OaJUIOB B XOJI€ TEKYIIETO U pyOeKHOTO
KOHTPOJIS 110 CIIEAYIOIIEH cXxeMe:

® 32 MPOITYCKH JICKIIMOHHBIX 3aHATUH

3a 25 % npomyckoB BeluuTaeTcs 1 0ann

3a 50 % mporyckoB BeiuuTaeTcs 4 6amia

3a 75 % mpomyckoB BeIYUTaeTCsA 6 OanioB

3a 100 % mpoIycKOB — CTYJIEHT HE JAOIMYCKAETCS 10 UTOTOBBIX UCTIBITAHUI

® 32 [IPOINYCKH MIPAKTUYECKUX (CEMUHAPCKUX, JTaOOPATOPHBIX ) 3aHATHH

3a 20 % nporycKkoB BeUuTaeTcs 2 6amia

3a 40 % TpOIyCKOB BBIYUTAETCS S5 0aIOB

3a 50 % nporyckoB BeIYUTaeTCs 7 O6aiioB

3a 75 % mpomyckoB BeruuTaercs 10 6amios

6osee 75 % MpOMyCKOB — CTYAEHT HE JOMYCKAETCS 10 UTOTOBBIX UCTIBITAHUH.

CryneHt, HaOpaBIIMKA MO UTOraM TEKYIIETO M PYyOEKHOTO KOHTPOJS MeHee 35 BO3MOXKHBIX
0ayuI0B MM MPOIYCTUBIINK Oosiee 75 % NMpakTUYeCKUX (CEeMHHAPCKUX, TaOOpaTOPHBIX) 3aHATHH, 110
9K3aMEHa MO JaHHOW JMUCUUIUIMHE HE JIoMycKaercs. B 3Tom ciyyae OH M3ydaeT HE OCBOEHHBIE UM
TEMBI, BBINOJHAET COOTBETCTBYIOLIME 3aJaHMsl HAa IUIATHOM OCHOBE B CpPOKHM, YCTaHOBJIEHHBIE
JIEKaHaTOM JUIsl TMKBUJIALIMU 33J]0JDKEHHOCTEH. basuibl, monmy4yeHHble TakuM 00pa3oM, IpruOaBIIsItOTCS K
KOJINYECTBY 0aJIoB, HAOPAHHBIX CTYJEHTOM B CEMECTpE.



