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Pabouas nporpamma coctaniena na ocnose GI'OC BO - GakanaBpHar 110 HAIPABICHHIO
noareroskn 01.03.02 [puksagnas Maremarika ¥ HHdopmaTaka (nprkas MunoGpuayxn Poccun
or 10.01.2018 r. Ne 9)

PaGouas nporpamma paccamorpenia 1 onoOpena Ha 3acesanny xadenps: [lpaxnammodi

MATEMATHKH B URDOPMATIICH
09.02.2021, nporokon Ne 8 W
3as. kadeapoii IO.A. Mapekos

Pabouas nporpamma o06pena Metoangeckoit kosuccnelt HEnC
04.03.2021 r. nporokon Ne 7

[lpeacesarens ALES " NIO. Meznn

PaGouas nporpamma cocTarnesa: e -
nouent kadeaps [IMul, kann, nea. nayx /Mg{ C.B. Axmanosa

Petensent:
nonent Kapenpet BTull, kan. nex. nayk L W A.C. Dalinurrein




JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2022 - 2023
yueOHOM roly Ha 3aceqanuu kKagenpsl [IpukinagHoil MaTeMaTuku U HHOOPMATUKA

[Iporokom or 20 . Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopenHa uist peanm3armn B 2023 - 2024
yaeOHOM rojy Ha 3aceqaHuu kageapel [IpukiagHOi MaTeMAaTHKU U HHPOPMATUKH

[Iporokomor 20 . Ne

3aB. kadenpoit I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2024 - 2025
yueOHOM roay Ha 3aceqanuu kadenpel [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0peHa it peanm3armu B 2025 - 2026
y4ueOHOM roay Ha 3aceqanuu Kadenpel [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTokom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Henps wu3ydenuss gucuuriuibl "KoMriiekcHbIM aHalu3" COCTOUT B OBJIQJICHUU
CTyJIEHTaMU HEOOXOJUMBIM YPOBHEM obmenpodeccuoHaTbHBIX KOMIIETEHIINH,
MIPEAIoJIararonmx (GOpPMUPOBAHKUE Y HUX [IETOCTHOTO HAYYHOTO MPEICTABICHHS O KOMILIEKCHOM
aHAIN3€ W €ro NPWIOKEHUSAX, MPUOOPETEHHE HABBIKOB PEIICHHS psia NMPUKIATHBIX 3aiad,
COOTBETCTBYIOIIMX OCYIIECTBICHUIO NEATEILHOCTH 10 HampaBieHuto «lIpukinannas MaremMaTrka
1 HH(GOPMaTHKAY

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmMsbl

Jucturnnuna KoMIiekcHbIM aHaau3 BXOAWT B 00fA3aTENbYI0 4YacTh y4eOHOIO IUIaHa
00pa3oBaTebHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCHUUIUIMHBI  HEOOXOAMMbl  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

Anrebpa u reomeTpus

MareMaTnuecKkuil aHaIu3

JluckpeTrHas maTeMaTuKa

3HaHus (YMEHHUS, BJIQJICHUs ), TIOJTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUINHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

OYHKIMOHAIBHBIN aHAIU3

YpaBHeHHE MaTeMaTUYECKOM (HPU3HKHI

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHs

B pesynbTaTe ocBoeHUS AMCHUIUTHHBI (MOIyIist) « KOMIUIEKCHBINM aHaIu3y 00yJaroniuics
JOJIKeH 001a/1aTh CIeIYIOIMMH KOMIETEHITUSAMHU:

Konx nanukaTtopa NHaukaTtop 10CTHKEHUS KOMIICTCHITUN

OIIK-1 Cnocoben mnpuMmeHsATh (yHAAMEHTAIBHBIC 3HAHUS, [OJYYCHHBIE B 00IacTH
MaTeMaTU4YeCKUX W (WJIM) €CTECTBEHHBIX HAayK, M HCIIOJIb30BaTh HX B MPOQPECCHOHATHHOMN
JESTEIbHOCTH

OIIK-1.1 Pemaer mpodeccuonanpHbie 3amaund ¢ obOysactd  PyHIAMEHTATIBbHOU W
NPHUKJIAJHON MAaTEMaTHKH

OIIK-1.2 Bnageer crmocobamu u mpueMaMu pelieHus MCCISAOBATEIbCKUX 3a7ad B
001acTH PyHIaAMEHTAIbHON U NPUKIAAHON MaTEMATUKU

OIIK-1.3 [Ipumensier QyHaaMeHTandbHblE MEXAUCUUIIMHAPHBIE 3HAHUS IS
pelienus 3a1a4 B Ipo(heCCHOHAILHON AEATENHLHOCTH




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunull 108 akaja. dacoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 54,15 akas. gacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gyacos
— camocTositenbHas padbota — 18,15 akay. yacos;

— IMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHast g s
o | KoHTaKTHAsH pabora E = dopma TeKyILEro
S Bu KOHTpPOJISI
Paszpen/ Tema 3 (B axaz. uacax) E & A . P Kon
g 3 & | camocrosTenpHOM | ycrieBaeMOCTH |
JIACIUTUTAHBI 5 e = . | xommereHpn
O 2 &5 paboThI MPOMEKYTOTHON
Tlek. 7a0. | IpaxT. ER aTTeCTAIMN
3aH. | 3aH. | O &
Paznen 1. KomrmiekcHbie yncna. @YHKINH KOMIUIEKCHOTO MEPEMEHHOTO
1.1 KommiekcHble yncna u Mposepka
X rEeOMETPHUECKOE TToaroroska k poBsep OIlK-1.1,
KOHCIIEKTOB.
HCTOJIKOBaHHE. KpuBbie wu 2 421 MPAaKTUYECKOMY OIlK-1.2,
o Konrponbnas
o0acTd Ha KOMIUIEKCHOM 3aHATHIO OIIK-1.3
pabora
IUIOCKOCTH
1.2 OyHKIMH CamocrosiTensHOe [poBepka OIK-1.1
KOMIUIEKCHOTO u3ydeHne yaeOHoi KOHCIIEKTOB. .
2 31 | 2 [MEYISHEC YHCD . OIK-1.2,
TIEPEMEHHOT 0. IIpenen, Y HAyIHOUH [TucemenHbIH OITK-1.3
HENPEPHIBHOCTh 4 JIUTEPATYPbI orpoc, o0cyxIeHue '
1.3 ToHsTHE TPOU3BOTHOM.
Ycenosust TToaroroska k KOHTDOMLHAS OIIK-1.1,
muddepeHITUpyEeMOCTH. 2 3 2 MPAKTUYECKOMY P OIlK-1.2,
pabora
AHanuTHyeckue (QyHKIHH. 3aHATHIO OIlK-1.3
KondopmHoe otobpakenne
Tlouck
14 DJeMeHTapHbIC R [IpoBepka OIlK-1.2,
GbyHKIUH KOMIIJIEKCHOI'O 2 321 2 a WH/IUBUTYaJIbHBIX OIIK-1.3,
UH(POPMAIIH IO N
MIEPEMEHHOTO N 3aJaHUI OIIK-1.1
3aJJaHHOH TeMe
Wroro no pazaeny 8 13/61 | 6
Paznen 2. HTerpan B KOMIUIEKCHON 00s1acTi. UMCIOBBIC U CTEICHHBIC PSIIBI
2.1 KomruiekcHbie TToaroroska x OIIK-1.1,
uHTerpasibl. MHTErpambHas 2 421 4 MPAKTUIECKOMY TectupoBanue OIlK-1.2,
¢dopmyna Komru 3aHATHIO OIlK-1.3
2.2  UYucnoble  pajpl| 4 CaMocTosTeNnpHOe IpoBepka OIMK-1.1
CreneHHble pSIbI. 2 40U 4 |w3yuenne yqe§Hon KOHCIIEKTOB. OIIK-1.3
Pa3noxenne ¢yHKouid B Y HaY4HOH INucpMeHHBIN OITK-1.2
pan Teitnopa. JIUTEPATYPhI ompoc, o0cykaeHne '
Hroro no pazzpeny 4 8/41 8

Pa3zpmen 3. Pstapt Jlopana. OcoOble TOUKH aHANUTHYECKUX (QyHKIHH. BBaeTs! u UX IpHnoKeHus




IIposepka

3.1 Psan Jlopana. Pabora c
Paznoxenne 3JIEKTPOHHBIMHU MHTCpHeTTTeCTa, OIK-1.1,
aQHAJUTHYCCKON (YHKIMU B 15 3 TECTOBBIMHU BIOJHCHHOTO B OIR-1.2,
psn Jlopana CpeICcTBaMH FIOMALLIHHX OMK-1.3
YCIIOBHSIX
3.2 Oco0blie TOYKH
onezenme anmsecxof Bonomertie | g OmK-1.1,
(bYHKlIIII/II/I B OKpPECTHOCTU 15 421 2 TPEHHPOBOHHEIX annMi:ﬁEf; Eli’poc OIK-1.2,
ocoGoli  Touks  u Ha KOMILJIEKCOB OIIK-1.3
0GECKOHEYHOCTH
CamocrosTensHoe OIK-1.1

33 Belwetei w®  uX n3ydenue yueOnoi|  KonrponbHas )

2 621 | 2,15 OIIK-1.2
TIPUIIOKEHHS ' W Hay4YHOH pabora OHK-l. 3’

JIUTEPATypPhI '

HWroro no pazzpeny 5 13/411 | 4,15
Hroro 3a cemectp 17 34/1411] 18,15 9K3aMeH
Hroro mo nuciuminHe 17 34/141| 18,15 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C 1enbIo yCTIENIHOTO YCBOCHUS TUCIUILTHHBI «KOMIUIEKCHBIN aHamn3» 1 (GOPMUPOBAHHS
TpeOyeMbIX KOMIIETCHLMI MpeanojaraeTcss MNPUMEHEHHE pa3IUYHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUH  (JMYHOCTHO-OPUEHTUPOBAHHBIX M Pa3BHBAIOIINX), KOTOpbIE O00ECIEYNBAIOT
JOCTIKEHHE TUTAHUPYEMBIX Pe3yJIbTaTOB 00pa30BaHUsI COTJIACHO OCHOBHOW 00pa30BaTEbHON
nporpamme. B ux uncne: auddepeHumpoBaHHBI 1MOAX0J, TpobiemHOe 0OydeHue,
IBPUCTUYECKOE OOyUEHUE.

OcHoBHBIMH ~ (popMaMu  3aHATHI  SBISAIOTCS  JICKIUH, TPAKTHYECKUE 3aHSATHS,
KOHTPOJIHO-OLIEHOYHBIE 3aHATHUS, KOHCYJAbTAUMU. JIEKIMHM CTPOATCS Ha OCHOBE COUYCTAHHUS
MHGOPMAIMOHHON ¥ IPOOIEMHOM COCTABIISIONINX, A TAK)KE 3JIEMEHTOB OeCe/Ibl U BU3YyalIU3aIliH.

B xo11e mpoBeieHNs TIEKITMOHHBIX 3aHATHIA PETyCMaTPUBACTCS:

— o0cyxIeHue 3a71a4, IPUBOISIINX K TEM HITH HHBIM MAaTeMAaTHIECKAM TTOHITHSM;

— M3JIOKEHUE TEOPETHUYECKOTO MaTephalla B PEKHME JUANoTa C IEJIbI0 pPa3BUTHUS
KPUTHYECKOTO MBIIIIJICHUS CTYJICHTOB U IPUBUTHS UM HCCIIEJIOBATEIbCKUX YMEHHIA,

— 00CyXIeHHE W CHCTEMATHU3alUs TEOPETHUYECKUX BOIPOCOB TEMBI C IEJBIO JYUIIEro
MTOHUMaHUS UX B3aMMOCBSI3U U IPAKTHYECKOTO TIPUMEHEHUSI.

[IpakTudeckne 3aHATHS MO JAHHOW NUCHWIUIMHE HANPaBJICHBI HA TPUBUTHE TPOYHBIX
HAaBBIKOB PEIICHUs 3aJad M0 KaXJIOH TeMe M COYeTAloT NMPUMEHEHHE METOJIOB OOy4YeHUs B
coTpynHudecTBe, aUMHEepeHIIMPOBaHHBIA MOIXO0, KIACCHYECKHE KOHTPOJBHBIE M TECTOBBIC
TexHosoruu. Ilpm STOM mpenmosaraeTcss TPOBEACHUE HEKOTOPBIX TAaKUX 3aHATHH B
MHTEPAKTUBHOU opMe (AeT0BbIE U POJIEBBIE UT'PbI, pa300p KOHKPETHBIX CUTYAIIH).

Br10upas Ty nim HHYIO TEXHOJIOTHIO PabOTHI CO CTYIEHTaMU, HEOOXOAMMO UMETH B BU]TY,
4yTO HanboJbIero 3gpdexra oT ee MPUMEHEHUSI MOKHO JOCTUYb, €CITH YIUTHIBATH -

a) 1enu 00pa3oBaHMs, Ha peaTu3alliio KOTOPBIX JOJDKHA ObITh HalpaBlieHa H30upaemas
TEXHOJIOTHUS;

0) conep)kaHMe Marepuaia, KOTOpOE TPEJICTOUT IMepefaTh OOydJarImmMcs C €€
MTOMOIIBIO;

B) YCJIOBHS, B KOTOPBIX OHA OY/IET UCIIOJIb30BAThCS;

I') HaMnpaBJIEeHHOCTh €€ Ha caM000pa3oBaHue U MeTuao0pa3oBaHKe CTYICHTOB.

6 YueOHO-MeToquYecKOe oOecneyeHue caMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/l IPOBEAeHUs MPOMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecTiedeHre TUCIUITUHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPATYypa:

1. JHamuurep, B. A. KomrutekcHbiii aHanu3: ydeOHOe mocobue s By3oB / B. A.
Hamuurep, C. JI. CUMOHXEHKOB. — 2-¢ u3[., ucnp. u gomn. — MockBa: M3aarensctBo FOpaiiT,
2019. — 143 c¢. — (YuuBepcuretrsl Poccum). — ISBN 978-5-534-08399-6. — Texkcr:
anekTpornsbiii // DBC FOpaiir [caitr]. — URL: https://urait.ru/bcode/453907 (nata obGparieHus:
28.10.2020).

2. IlpusasnoB, . U. BBenenue B Teoputo (yHKIHMH KOMIUIEKCHOTO IE€PEMEHHOIO:
yueOnuk s By3oB / U. W. IlpusanoB. — Mocksa: U3natensctBo HOpaiit, 2019. — 402 ¢c. —
(ABTopckuii yaeoHuk). — ISBN 978-5-534-01450-1. — Tekcrt: snekrponnsiit // D5C FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/444949 (nata o6pamenus: 28.10.2020)

0) lonostHUTEILHAS TUTEPaTypa:
1. ITonoBunkuH, E.C. Teopus GpyHKIHIA KOMIUIEKCHOTO TIepeMeHHoT0: YueOHuk / E.C.



[MonoBunkun. - M.:HUIl MHDPA-M, 2015. - 254 c.: ISBN 978-5-16-004864-2 - URL.:
http://znanium.com/catalog/product/487040

2. lllaObynun, M.W.Teopus pyHKIMH KOMIUICKCHOTO TepeMeHHoro: YueOHuk / M.U.
[abynun , FO.B.Cunopos. - 3-e u3., ucnp. u joi. (3:1.) - M.:BUHOM. Jla6. 3nanuii, 2016. - 303
c.: ISBN 978-5-93208-209-6 - URL.: http://znanium.com/catalog/product/538966

B) MeroauyecKkue yKasaHus:

Kpynun, B.I'. Beicias marematuka. Teopuss (yHKUMH KOMIUIEKCHOIO IEPEMEHHOTO.
OmneparnmonHoe ucuucienne. COOPHUK 3a/ay ¢ peHIeHUsIMU [DIEKTPOHHBIM pecypc]: yueOHoe
mocobme - M.:  WM3marensckuét  gom  MDOU, 2019. - Pexum = gocryma:
http://client.studentlibrary.ru/book/ISBN9785383012246.html

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcen:

IIporpammuoe obecnieuenue

HaumenoBanue .
1o Ne JA0roBopa CpOK JCUCTBUA JIULICH3NU

MS Windows 7
Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CBOOOJTHO pacIpOCTPaHIEMOE 0ecCpOvHO
FAR Manager CcBOOOHO paCIpPOCTPAHIEMOE 0OECCPOUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Harmmonanbuasa
undopmanmronno-anamuruueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMSA
ITouckoBas cucrtema Akagemus Google (Google
Scholar)
Wudopmariontnass cucteMa - EnuHOe OKHO
J0CTYyIa K MHDOPMAIMOHHBIM pecypcam
DnekTpoHHbIe pecypcbl Oubnuoreku MI'TY um.
I'.. HocoBa
MexayHapoaHas HayKOMETpHUECKast
pedeparuBHas U MoOJHOTEKCTOBas Oasza manubix [http://webofscience.com
HayuHbIX m3gannii «\Web of science»
MexayHapoaHas pedepaTuBHas u
MOJJHOTEKCTOBAsl _ COpaBoyHas 0asa  JaHHBIX
ApxuB Hay4HBIX >KypHaloB «HarmoHambHbIN
3JIEKTPOHHO-UH(POPMALMOHHBIA  KoHIopitmym» |https://archive.neicon.ru/xmlui/
(HIT HOSUKOH)
9 MartepuajbHO-TEXHHUYECKOE 00ecriedeHne TUCHUTITHHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

MaTepI/IaHLHO-TCXHI/I‘-IeCKOC obecrnieucHue JUCIHUITINIMHBI BKJIIFOYACT:



1) Y4eOHble aymuToOpuu s TPOBEICHUS 3aHSATHH JIEKUMOHHOTO Tuna. OCHalleHHe:
MYJIbTUMEMIHBIE CPEACTBA XpPAaHEHHUS, TIEpPEeJauy U MPeICTaBICHI HHPOPMALINH;

2) YueOHble ayJUTOPUM JMJIsI TPOBEICHUS NPAKTHUCCKUX 3aHSITHUH, TPYIIOBBIX H
WHJAMBUIYAIBHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOH aTTEeCTallHH.
OcHalleHue: 10CKa, MyJbTUMEAUWHBINA MPOEKTOp, 3KpaH. KoMIUIEKC TECTOBBIX 3alaHui Ui
MIPOBEACHUS TPOMEKYTOUHBIX U PYOSKHBIX KOHTPOJICH;

3) Ilomemenune i XpaHeHHS M NPOQUIAKTHYECKOTO OOCITY)KMBaHUS y4eOHOTO
obopynoBanusi. OcHamieHue: mKa(bl I XpaHEHUs y4eOHO-METOIUYECKON ITOKYyMEHTAluH,
y4eOHO-HArJSITHBIX TOcO0ui 1 ydaeOHOTO 000pyI0BaHUS;

4) Tlomemienus JUIE CaMOCTOSITEIbHON paboThl  oOywaromuxcs. OcHalleHHe:
nepcoHalIbHBIe KoMIbioTephl ¢ maketoM MS Office u BbixogoM B MHTEpHET U € TOCTYIOM B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA.

IIpunoxenue 1
Y4eOHo-MeTOoAMYECKOE 00ecTiedeHHe CAaMOCTOATEIbHOM Pa0d0ThI 00YYAIOLIUXCSH

[To muciumunae «KOMIUIEKCHBIM aHaIu3» NPEeIyCMOTPEHA ayIUTOPHAs U BHEAYIUTOPHAs
caMOCTOsITeNIbHAsT paboTa oOydarommuxcs. AyIUTOpHAs CaMOCTOSTElbHas paboTa CTYIACHTOB
npeanojaract p€€HUE KOHTPOJIbHBIX 3a1a4 Ha MPAaKTUYCCKHUX 3aHATHAX.

Ilpumepnwie ayoumopnvie konmpoJvhnuie pavomot (AKP):
AKP Nel «KomnaekcHble uucaa u onepayuu Hao HuMu

1. 3amwmcaTh B TPUTOHOMETPHUUYECKOU W TTOKa3aTeIbHON (popmMax uucna:

a) z=1-iV3; 6)Z=—§+i§; B)z=—2—2V31i.

2. BpInonHUTh yKa3aHHbIE ONEpalluy HaJl YHCIaMu B airedpandeckoii popme:
z; =2—5i, z, =4+ 2i. Haiitu z; + 25, 2, — 2y} 2y " Zy; 2

3. Haiitu rnaBHOE 3HaYeHHE apryMeHTa yncia (yroia ¢@):

a) arg(-10);  ©) arg(7i); B) arg>5; r) arg(-3-4i).

4. z; = —? +%i; Z, =—1—1i . IlepeBecTu HUX B TPUTOHOMETPUYECKYIO (GOpMYy U

BBITIOJTHUTD OIEpaLUu:

a) 7y * Zy; 6)2—:; B)z3; 10 Vz;, ) Yz

5. Haiit ¢ momomuipio opmyisl Ditnepa :
m m 3mi ;
a)es; 0) ez; B)ez; 1) e™.
AKP Ne2 «DyHKIMM KOMILIEKCHOTO IEPEMEHHOI0 M MX reoOMeTpHYecKoe MCTOJIKOBaHHe.
IIpenei, HenmpepbLIBHOCTD»

1. Beiienuth  A€HCTBUTEIbHYIO U MHUMYIO YaCTH (DYHKIIMH:

) 2
AW=22+3iz-2; o W=2°+|7|";
3

6) W = CO0Sz, 2) o

2. Haiitu 00pa3 npsimoii x=4 npu oToOpakeHun W =

NP N



3. BerancnuTh npeens:

2 Iim522—4z+7i_ 5 lim 3iz° +42°
2o 37% +8zi -1 250 2jz2 +82° -4’
> 7241 zao‘z‘

AKP Ne3 «llonamue npou3eoonoi. Ycinosusa ouggepenyupyemocmu. Konghopmnuoe
omoopasicenue»

1. Haittu  f'(z,), ecom:
a) f(z)=62z°-4z", z,=1+i; 6) f(z)=32°-2z+1, z,=1+4i.

2. B kakux Ttoukax (yHKOUS MOHoreHHa? Yemy paBHa MpOW3BOJHAS B KaXKIOW U3 HUX?
SABnsiercs mu GyHKINS roJIOMOPGHOM B KaKUX-THO0 TOUKaX MIOCKOCTU?

a) W=iz%+2z; 6) wW=|7-Z.
3.. B Kakux TOUYKax MIOCKOCTH KOA(PPHUITUEHT PACTHKCHHUS OTOOPAKEHUS paBeH 2:
z-1
a) W=2"+1; O)W=—">2
z+1

T
4. B KakuX TOYKax TNIOCKOCTH yroJjl MIOBOPOTa OTOOpaKeHUS paBeH 2 :

a) w= 6) W=22-222
Z

AKP Ned «KomnnekcHuvle unmezpaioly (KOHmMpoibHoe mecmuposanue)

1.BbIuncanuTh UHTErpaJIbl:

a) “(22 +7+1)dz; 6) T(ZZ +1)dz.
0 1+

2. Beruucnute uHTErpalisl 1ByMs criocobamu (uepe3 KpUBOJIMHEIHbIE U METOJOM 3aMEHBI):

=2
6) IAB Z°dz, AB - OTPE30K NpAMOH y=X, X& [0;1];

B) J(4Z - Z)dZ , ecnu L — mapaboia, coenunstonias Touku £, =0, Z,=-1+i.
L

3. Berauciuth, pykoBOJICTBYSCH, JINO0 TeopeMaMu Koy Jiist OJJHOCBSI3HOW U MHOTOCBSI3HOM
obnacreii, 160 wuHTerpambHOu (opmynoit Komu u OeckoHeuHol muddepeHInpyeMOCThIO
rojaoMop¢pHON GYHKIUU:

2zdz zdz
a > B 5 i
)2_222_10 )25 22 _16 )
zdz
‘272‘=5 22 _16 '
4
o) [(z*-2z+3}z; [ 2y ¢)
ZJ;4 zJ.S (Z - 2)3
J. Z3 -2 .
— —  dz.



AKP NeS «Hucnoevie nocnedosamenvnocmu u paovl. Cmenennule paowt»

1. Beruncnute mpeaesn Wi noka3arb, YTO OH HE CYIIECTBYET:

a) Iim—3m_n__1; B) lim arg(—1+'_j; 1) Iim(1_2n+i2n+l);
n—o 1+n| n—oo n n—oo n n
2-)n 1 - 34 n . ein
0 |Im( ; r I|m[—j; e) lim=-.
) n—w 3(2) ) n—o 2 ) n—o n

2. UccnemoBaTh psiji HA CXOAUMOCTb.

n

2 i“5i+n2 5 i1+ i 5 Z i
“7i—6n’ s ’ & (5in —4)4in +1)

4. Haiitu paguyc u 001acTb CXOJUMOCTH psijia:

2n+l - .\N © 2n
o M@ ) zn{ﬂ); m 3

1o (2n +1)! = 1+

AKP No6 «Pso Jlopana. Ocodble mouku anaiumuyeckux QyHKyuily

1. Paznoxxuth nanubie GyHKIUU B psa JIopaHa B yKa3aHHBIX KOJIBIIAX:

3 a 4
a) f(X)—m, 1<|Z-3|<2;6) f(X)_—ZZ+22-3' 1<z <3.

2.HaiiTu Bce M30JIMpOBaHHbIE 0COOBIE TOUKH (DYHKLIUU U ONIPEACTUTH UX BU:

2) f(z)—=>—-CS952, B) f(2)=2

z

z+1

1-cosz
r) f(z)=—7
1-cosz sSin” z

6) f(z2)=

AKP N7 «Botuemwt u ux npunoscenusn

1. BEIUMCAUTD BEIYETHI CI)YHKI_II/II/I OTHOCHUTCIIBHO Ka)K,HOﬁ H3 0COOBIX TOYEK:

z2+z-1

) f(2)=————; p) f(z)=tgz;
—Z
2. Bbruncnuth BeIYETHI yKa3aHHBIX (YHKIUNA B OECKOHEUYHOCTH:

2°+7-1 zzsin% -
a) f(Z):ﬁ; 0) f(z):T; B) f(z) = zcos ~

3. BeIuMCIUTh UHTErPAL:

too dx | 2w de
a) fIZI 3 (z- 1)(z 2)2’ 6) f—oo x6+1° B) fO 3+sing’




IIpuioxenne 2

OneHo4Hble Cpeacrea AJisi MpoBEACHUSA HpOMe)l(yTO‘IHOﬁ arTreCcTanmmu
a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leHI/Iﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA

l'lpOMe)KyTO‘lHOﬁ aTrrecranmmn.

Kon
WHIUKATOpa

Nuaukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeICcTBA

OIIK-1: CniocoGen npuMeHSITh pyHIaMeHTAIbHbIE 3HAHMS, I0JIy4YeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX U (MJIH) eCTeCTBEHHBIX HAYK, H HCII0JIb30BATh UX B IPod)ecCHOHATLHOMI

NesiTeIbHOCTH
OIIK-1.1 Pemaer Bnaoeem ocnosnvim cooepircanuem oucyuniunl
npodeccroHalbHbIE 6 PAMKAX C1e0YIouUxX meopemuyecKux

3a7a4y B 001acTu
(GbyHIaMeHTaIbHON 1
MPUKIIAAHON MaTeMaTUKH

~No ok

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21.

60npocoe:

Omnpenenenre MHOYKECTBA KOMIUIEKCHBIX YHCE
['eomerpuueckass  MHTEpHpeTanysi  MHOXKECTBa
KOMIUJIEKCHBIX YHCe

[TonMHOXECTBa  PACHIMPEHHOM  KOMILJIEKCHOM
IJIOCKOCTH

YucnoBsie NOCIEA0BATEIHLHOCTH

YucnoBele psijbl

[Ipenen GyHKIMHM KOMIUICKCHON TTEpeMEHHOM
HenpepsiBHOCTH byHkIMH KOMILJICKCHOU
MepeMEeHHO N

MOHOTE€HHOCTh dbyHKIIUN KOMILJIEKCHOM
MepeMEeHHO N

['onomopduocTh byHKIMH KOMIUIEKCHOM
MepeMeHHO N

Jluneitnast QyHKIUS

OO6patHas GpyHKUIUS

[lenas creneHHas GyHKIUS

[lenas nokazarenbHast GyHKIUS

OOparieHre 1ENbIX CTEIEHHOW M TMOKa3aTelbHON
byHKIMiA

Tpuronomerpuueckue ¢yHKIIHH

OOpaTHbIe TPUTOHOMETpHUUYECKUE () YHKITHH

OO0mue cTeneHHas U noka3aTenbHast QyHKIIUU
Omnpenenenre KOHPOPMHOTO OTOOPAKEHUS
CyliecTBOBaHNE U €IMHCTBEHHOCTh KOH(POPMHOTO
0TOOpaxKeHUs

KongpopmHOCTB, TPYNIOBOE U KPYroBO€ CBOMCTBA
JIpOOHO-TMHEWHON (HYHKIIUU

CaoiicTBa COXpaHeHUs CUMMETPUU u
AHTaApPMOHHYECKOTO COOTHOULIEHUS
JpoOHO-TMHEWHON QYHKIIUU




Kon
WHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeCcTBA

22. laTerpan no KOMIUIEKCHOM MepeMeHHON

23. UnTerpanbHas Teopema Komn

24. TlepBooOpa3Has

25. UnTerpansaas popmyna Kormm

26. O0Opaienue HHTErpabHON TeopeMbl Komn

27. 'apmonnveckue GyHKIUU

28. UnTerpansabie popmynst LBapua u [lyaccona

29. MnTepBan u paanyc CXOAMMOCTH CTETIEHHOTO psaa

30. ®opmyma Komu-Anamapa

31. CBoiicTBa CTENICHHBIX PSIOB

32. Psapapr Teitmopa

33. AnanuTiaeckue QyHKIUN

34. AHanuTHYecKOoe IPOJI0HKCHUE

35. Teopema Jlopana

36. Hynu 1 W301MpOBaHHBIC 0COOBIC TOYKH

37. Teopema Coxonkoro-Beiiepmrpacca

38. Lenbie u mepomopdHbIe PyHKINN

39. PantmonanbHble QyHKIHH

40. OcHOBHast TeOpeMa O BBIYETaxX

41. BprueTsl B KOHEYHBIX TOYKAX

42. Beruet B 0ECKOHEUHO YIAJICHHOW TOYKE

43. Uaterpanpl  oT  (QyHKIMHA  JEWCTBUTEIHHOU
MepEMEHHO N

44, JlorapuMudecKuii BEIYET

OIIK-1.2

Biageer criocodamu u
PUEMaMH PEIICHUS
HCCIIEI0BATENBCKUX
3a7a4 B o0yacTu
dbyHIaMEHTANBHOU U
IMPHUKJIATHON MaTeMaTHKH

Bnaoeem pynoamenmanvrvimu memooamu u
CcROCOOamMu peuieHusn Ki1accu4eckux 3aoay
OUCYUNTIUHBL UCCT1E006AMENbCKO20 XAPAKmepa:

1.3anucath B TPUrOHOMETPUUYECKOHN U MTOKA3aTEIbHOM

V3.

dopmax uucna z, = §—7| , 2, = —/3 i . Haiftu:

5
a) £, ,0)Z,Z; (2 cmocoba — uepes
anredpanyecKyro U TPUTOHOMETPUUYECKYIO (hopMy
zZ

1
3aIIMCH YHCEIl); B) 7 (2 crrocoba — uepes
2

anredpanvecKyro 1 MmokazareiabHyro (GopMy 3armucu
qucen).

3/ ;-
2. HaifTu Bce 3HaueHUs KOpHS: a) =1, 0)

4-2+243i |

3. [IlpencraButh BbIpaXEHHE B alreOpandeckoi
(I)OpMe, NpUMCHUB CHadalla (I)OpMyJ'IBI CJIOKCHUA U3
TPUTOHOMETpUHU, a 3ateM Gopmynsl  Sinip=ishg,
COSip=chg:




Kon WNupukatop noctukeHus
OneHouHbIE CpeCcTBA
UHIUKATOpa KOMIIETEHIIUU

a) sin(%+2ij; 6) COS(%+2ij;
B) sin(1+gi); r) cos(Z—%ij_

157'5i S—Ki

-121 S =70
4 Borapemts | +€2 —17 .6

5. M306pa3uth 001acTh, 3aJaHHYIO HEPAaBEHCTBAMHU:
a) [z-1+i>1, Rez<1, Imzx>-1; ¢

|z—i|<l,—%<arg(z—i)£%;

B) 1<z-Z7<2, Rez>0, O0<Imz<1,
6. N300pa3uth Ha KOMIUIEKCHOM TJIOCKOCTH

okpectHocTH Touek U (Zo ;8), U (Zo ;8) u

3alucaTh I''TaBHBIC 3HAUYCHUA apI'YMCHTOB 3THUX TOYCK:

a) U(3—2i;3); 6) 0(—2+3i;1); B)

U(B05); ) U(o4), ) U(=6i;2)

7. BBIHCHI/ITB, KaK1€ JIMHUU 3alaHbl YKa3aHHBIMU
YpPaBHCHUAMU, U I/1306paSI/ITB OTH JIMHUU HA YCPTCIKC:

a) Z=it+2, t e(—o0;+00);
B) z=4cost+i-3sint, te[0;2x];

6) Z:%+it, te(—oo;+oo)

r) Z =—2¢e" +%,te(—oo;+oo).
e

8. Beruncnuth npenens! (B mpuMepe 2
BOCIIOJIb30BAThLCS TIOKA3aTeNIbHOM (opMoil 3amucu
KOMIIJIEKCHOTO YHUCIIA):

2

. 2
: 6) lim—; B)

a) lim —
-0 7

Z—0

72
z




Kon

Nupukatop 10CTUXEHUS

OneHouHbIE CpeCcTBA

WHIUKATOpa KOMITETEHITUHI
. 4z
lim—-
20 ‘Z '
. 57% —47+Ti - 3iz° +4z7°
r) lim——: m lim— T
>0 377 +8zi -1 z>» 2127 +82° -4
lim 2% +27 i
0 i 2241
9. BBIsSICHUTB, B KAKHX TOYKAX KOMINIEKCHOM
IJIOCKOCTH MOHOTEHHBI JaHHble (pyHKunu. Halitun
MPOU3BOAHYIO B K&XKJA0M U3 3TUX TOYEK. SABIAIOTCS K
JaHHbIe (QYHKIIMH TOJIOMOP(HBIMU B KaKUX-THO0
TOYKaX IIOCKOCTH?
a) W=Rez; 6 w=|z-Z; »)
w = tgy —itgx .
10. f ( Z ) =7°-52+4 . Haiitn nBymMs criocoGamu
f1(3-2i).
11. Beruucnurs:
a) Ln(-7); m) Arcsinls;
6) Ln03; e) Arccos(—i)
B) Ln(-3+4i); oK) Arctgdi;
R 4
r) Ln(l— I\/§) ; 3) Arcctg4.
12. BpIYMCIUTh UHTETPAIbI:
1-i ,
a) I(ZZ +1)dZ ; 6) IAB Z°dz, AB - OTpPE30K
1+i
npsAMoil y=X, Xe€ [0;1];
5) A‘_S (sinz+cosz )z
OIIK-1.3 IIpumenser 3aoanus na peutenue 3a0a4 u3z nPogheccuoHanbHoll
(GyHIamMeHTaNbHbIE oonacmu, KOMRJIAEKCHblE 3A0AHUA:
MEXAUCIUTIITUHAPHBIC

3HAHUS JIJISl PEIICHUS
3aa4 B
npodeccruoHaIbHO M

1. BoccranoButh ronomopduyro ¢dyskmmo f B
OKPECTHOCTM TOYKM Z, IO €& JEeUCTBUTEIBHOU

u(x,y) 4acTu u 3HAYCHUIO f(z,)




Kon WNupukatop noctukeHus
OneHouHbIE CpeCcTBA
UHIUKATOpa KOMIIETEHIIUU

JESATEIBHOCTH u=-2xy-2y, f(0)=i.
2. Paznoxwuth nanusie pyHkuuu B psg Jlopana B
YKa3aHHBIX KOJIbLAX:

3 .
a) f(X)—m, 1<|Z—2|<2, 0)

f(x)= 1<|7<2.

72 +z7-2

3. Beruncnuth uHTErpA:

zdz +oo dx
a) f|Z|=3 (z—l)(z—2)2’6) f—OO x6+1’ B)
J-21'[ do
0 3+sing

0) Ilopsinok npoBeeHUsI NPOMEKYTOYHON ATTECTAllUM, TOKA3ATEeIH U KPUTEPUH
OLICHUBAHMSA:

CTyneHThl CIal0T 1O AUCHUIUIMHE B 4- M CEMECTPE IK3aMEH.

Kputepuem ycnentHoro ocBoeHusI MporpaMMbl IUCHUTUTHHBI SBIISIOTCS:

- YMEHHE UHTEPIPETUPOBATH MOHATHUS U YTBEPKJICHUS, IPUMEHSTH K PEIICHUIO 33/1a4 U3y4ECHHYIO
TEOPHIO;

- YCBOCHHUEC MCTOA0B U IPUEMOB PCHICHUSA OCHOBHBIX 3aJa4 AUCHUILINHBI, an06peTeHHe
HAaBBIKOB pa6OTH ¢ HauboJiee YacTo BCTPECUYAOIIUMUCS 00BbEKTaMU KOMIIEKCHOTO aHaJIN3a.

- 3HAHUEC OCHOBHBIX TCOPETUUCCKUX HOJIO)I(CHHﬁ, (bOpMy.]'H/IpOBOK M IO0Ka3aTCJIbCTB pAda TCOPEM.

Kputepuu orienku (B cooTBeTCTBUU C HOPMUPYEMBIMH KOMIIETEHIIUSIMU U
IUTAHUPYEMBIMU pe3ysibTaTaMu 0OyueHus):

— Ha OICHKY «OTJIHYHO» — CTYACHT JOJIKCH IIOKa3aThb BBICOKHM YPOBCHb 3HaHWUH HE
TOJIBKO Ha YPOBHE BOCIIPOU3BCACHUSA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HO 1 MHTCJJICKTYAJIbHBIC
HaBBbIKU PCIICHUA HpO6J'IeM U 3a7a4, HaXOXKACHHU YHUKAJIbHBIX OTBETOB K npo6neMaM, OLICHKHU U
BBIHCCCHUA KPUTHYCCKUX Cy>KI[€HPII>i;

— Ha OIICHKY «X0POoII0» — CTYACHT IOJKCH IMOKa3aTh 3HaHUA HE TOJIbLKO Ha YPOBHE
BOCIIPOU3BEACHUS U O0OBsICHEHUS I/IH(I)OpMaI_[I/II/I, HO 1 UHTCJUJICKTYAJIbHBIC HABBIKU PCUICHUA
HpO6JICM " 3a1a4, HaXO0XKXJACHUS YHUKAJIbHBIX OTBETOB K l'IpO6J'IeMaM;

— Ha OIICHKY «y/0BJIETBOPHUTEJIbHO» — CTY/ICHT JIOJDKEH MMOKa3aTh 3HAHUS HA YPOBHE
BOCITPOU3BEICHUS 1 OOBSICHEHHS HH(DOPMAIINY, MHTEIJUICKTYaJIbHBIE HABBIKH PEIICHUS MTPOCTHIX
3a7ad4;

— Ha OIICHKY «HE€YAOBJETBOPUTECJIBbHO» — CTYACHT HE MOXXET ITOKa3aTh 3HaHWA Ha
YPOBHC BOCHIPOU3BCACHUS U 0OBsICHEHUS I/IH(bOpMaI_[I/II/I, HC MOKCT MOKa3aTh UHTCIIJICKTYaJIbHBIC
HaBbIKHU PCIICHUS ITPOCTHIX 3a/1a4.




