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1. HACIIOPT ®OHJIA OLIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn oneHouHbix cpeactB (DPOC) — HeoTbemieMas dYacThb padoueit
nporpaMmbl  AUCHUIUIMHBL «Teopust (PyHKIMI KOMIUIEKCHOTO TMEPEMEHHOTO» U
NpelHa3HaYeH [JIi KOHTPOJISI U OLIEHKA 0Opa3oBaTeNbHBIX JAOCTHXKEHUU
CTYJIEHTOB, OCBOUBIIIUX MPOTPAMMY JUCIUTIINHBI.

1.2. ean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp @®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS  IOATOTOBKH
oOyuaromerocsi TpeboBanuam @OI'OC BO 0OakanaBpuata 1O HaNpaBJICHHUIO
noaroroBkn 01.03.01 Maremartnka, yTBEpKACHHBIM IIpUKazoM MMHHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 10 suBaps 2018 r. Ne 8 (c
WU3MEHEHUSIMU U JIOTIOJIHEHUSIMHU ).

1.3. Ilepeyenb KoMmeTeHUMi, (GopMHPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTeIbHOI POrPaMMBbI

[Ipomlecc  ocBOeHMS JUCUMIUIMHBI  HampaBlieH Ha (opMupoBaHHe
CJIEAYIOIINX KOMIIETEHIINI U MHANKATOPOB UX JOCTHKECHUS:

Koa no ®I'0OC BO ‘ NuaukaTop 10CTHKEHUSA
O6menpodeccuoHalbHbIC
OIIK-1. OIIK-1.2. UmeeT npencraBienne 00 UCIOIb30BAHUN

dbyHIaMeHTalbHBIX 3HAHUN B 00J1aCTH MaTeMaTHUYECKUX H (HJIH)
€CTECTBEHHBIX HAyK, U UCIIOJB30BaTh UX B MPO(ECCHOHATLHOM
NEATEILHOCTH.

1.4. dtanbl ¢GopMupoBaHUA KOMIETEHUMI W CpeICTBAa OLEHUBAHUS
YPOBHS uX ¢ OPMHPOBAHHOCTH

Jrtansl popmupoBanusa Komnerenuuii | Kommerenuun KoHTpoabHO-011eHOYHBIE
cpeacTBa / cnocod
OLICHUBAHMS

Tewma 1. KommiekcHble uncna v 1edcTBUS OIIK-1 [IpoBepka pemureHumii 3aaad,

HaJl HUMH. YCTHBII OIIPOC

Tema 2. yHKINN KOMIUIEKCHOTO OIIK-1 IIpoBepka pelienuii 3aaad,

IIEPEMEHHOTO. YCTHBIA OIIPOC

Tema 3. [IpousBogHast GpyHKIIMH OIIK-1 IIpoBepka pelienuii 3aaad,

KOMIUIEKCHOTO NEPEMEHHOTO. YCTHBIH OIpoc

Tema 4. MHTerpansl u psabl. OIIK-1 IIpoBepka pelienuii 3aaad,
YCTHBIA OIIPOC

ITpomMexyrouHas arrecraius OIIK-1 DK3aMeH

1.5. Onucanue nokaszareyeil (hopMupoBaHNsi KOMIETEHIIHI

\ Ko komMnereHuun \ IInanupyemble pe3yabTaThbl 00y4eHHs (MOKA3ATEJIN)




OIIK-1

3HAaeT: OCHOBHBbIE TIOHATUS TeOpuHM  (GYHKIUH  KOMIUIEKCHOTO
MIEPEMEHHOTO;

yMeeT: pelaTh 3aJla4 BHIYMCIUTEIBHOIO U TEOPETUUYECKOTO XapakTepa
B 00JIACTH KOMILIEKCHOI'O aHaIN3a;

BJajeeT: HaBbIKaMH TNPUMEHEHHS MaTeMaTHYecKOro  ammapara
KOMILUIEKCHOTO aHallu3a, METOJaMHU pEIICeHUs 3a7a4 U J0Ka3aTelIbCTBa
YTBEP)KJICHUI B 3TON 00JIaCTH.

1.6. KpHTepl/IH OlcHUBaAHUA KOMHeTeH]_[I/lﬁ Ha Ppa3”HbIX IJTanax HuXx

(popMupoBanusn

Bup Texymieit yueOHoM paboThI KomuuectBo 0asnioB
PaboTa Ha MpaKTUYECKUX 3aHATHUSIX 20
KoHTposib caMocTosITeIbHON pabOThI 30
Dk3ameH (MMCbMEHHBIN) 50
Hroro 3a cemecTp: 100

HaxkonureanHasa cucremMa onenuBanud mo 100-0a1pH0 mkaJie

Yeroipexodai-
JbHas
cucremMa
OlLleHUBAHMS
IK3aMeHa

100-
oaNILHA
A HIKAJIA

BykBeHnHas mkaJjia, coorBercrByomas 100-
0a/JIbHOM HIKaJse

CucremMa
OLICHUBAaHUSA
3agyera

OT1iau4yHOo

90-100

A — OTJIIMYHO — TEOPETUYECKOE COIEPIKAHHE
Kypca OCBOEHO MOJTHOCTBIO, 0€3 MPOOEIoB;
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHBI; BCE
IpelyCMOTPEHHbIE MPOTrpaMMoi 00ydeHus
yueOHbIe 3aJJaHHsI BBINOJIHEHBI, KAUeCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM 0alioB, OJIM3KUM K
MaKCHMaJbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO IOJHOCTBI0, O€3 po0Oenos;
He0OXO0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOEHHBIM MaTe€pHaIOM B OCHOBHOM
c(hopMUPOBaHbI; BCE MPEYCMOTPEHHBIE
nporpaMMoii o0yueHus: yueOHble 3a1aHuUs
BBITNIOJTHEHBI, KAYECTBO BBIMOJIHEHUS
OOJIBIIMHCTBA U3 HUX OLIEHEHO YHCIIOM OallioB,
OJIM3KUM K MaKCUMaJIbHOMY

Xopo1o

75-82

C — X0po1I0 — TEOPETUYECKOE COJIEPI)KAHNE Kypca
OCBOEHO MOJHOCTBIO; HEKOTOPBIE MPAKTUUECKHE
HaBBIKU Pa0OThI C OCBOCHHBIM MaTepHaIOM
c(hopMUpOBaHbI HETOCTATOYHO; BCE
PeyCMOTPEHHBIE IPOrpaMMOit 00yueHHs
yueOHbI€ 33a/JaHUS BBIOJIHEHbI, KAYECTBO
BBITNIOJTHEHUS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM YUCIOM 0aJUI0B, HEKOTOPHIE BU/IbI
3aJJaHUN BBITTOJIHEHBI C OINOKAMHU

VY noBieTBo-

63-74

D — ynoBneTBOpUTENBHO — TEOPETHUECKOE

3adyTeHo




PHUTETHHO CoJIepKaHNe TUCITUTUINHBI OCBOCHO YaCTHYHO, HO
POOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTEPHUaJIOM B OCHOBHOM
c(hopMupoBaHbI; OOJIBIIUHCTBO
MPEyCMOTPEHHBIX MTPOTPAMMOI 00yUdeHUS
y4eOHBIX 3aJ]aHUH BBIIIOJHEHO, HEKOTOPHIC

13 BBITIOJTHEHHBIX 3a/IaHUMN, COJICPKAT ONIHOKH

VY noBieTBO- 50-62 E — nocpeicTBEHHO — TEOPETUYECKOE
pUTENBHO CoJIepaHue Kypca OCBOCHO YaCTHUYHO;

HEKOTOPBIC MTPAKTUUECKUE HABBIKU PAOOTHI

HEe COPMUPOBAHBI, MHOTHE TIPEyCMOTPEHHBIE

porpamMMoi oOydeHus yueOHbIC 3a1aHHs

HE BBIIIOJIHEHEI JIH00 Ka4e€CTBO BBLITOIHEHHUS

HEKOTOPBIX M3 HUX OLICHCHO YKCIIOM OaJIJIOB,

OJIN3KUM K MUHUMAJILHOMY

Heynosnerso- 2149 FX — HEey10BIETBOPUTEIBHO — TEOPETHUECKOE
pUTEIBHO CoJIepXKaHue Kypca OCBOCHO YaCTHYHO; He 3auteno
HEO0OXOMMBIC MPAKTHYCCKUE HABBIKK PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
MPElyCMOTPEHHBIX MTPOrPaMMOii 00ydeHHs
y4eOHBIX 3aJ]aHUI HE BHITIOJIHEHO JIMOO Ka4eCTBO
HX BBIIOJIHEHHS OLIEHEHO YK CIIOM 0aioB,
OJIN3KUM K MUHUMAJILHOMY; TIPU
JIOTIOJTHUTEILHOM CaMOCTOSATEILHOM paboTe Hall
MaTepHaioM Kypca BO3MOXHO MOBBIIICHUE
KauyecTBa BBIMIOJIHEHUs yUYeOHBIX 3alaHui

Heynosnerso- 0-20 F — Hey10BIETBOPUTEIHLHO — TEOPETUUECKOE
PHUTEIBHO coJiepaHue Kypca He OCBOCHO; HEOOX0TUMble
MIPAKTUYECKHE HAaBbIKU PaOOThI

He c(hopMUPOBaHbI; BCE BHIMOIHEHHbIEC YUeOHbIE
3aJlaHus coJepKaT rpyOble OlMOKH,
JOTIOTHUTEIbHAS CaMOCTOSTeNbHAs paboTa Hajl
MaTepuaioM Kypca He IpUBeET K KaKOMY-JIn00
3HAYUMOMY TOBBIILICHUIO KaYECTBA BHITIOJIHEHUS
y4eOHBIX 3aJaHui

2. KOHTPOJIBHO-OIIEHOYHBIE CPEJCTBA

2.1.OueHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)
Bonpocel 1J151 yCTHOT0 onpoca
1. UaTerpan tuna Ko GyHKIMK ¢ KOMITIEKCHBIM ITEPEMEHHBIM.
2. Teopembl O CyIIECTBOBAHHMH TPOW3BOJHBIX BBICIINX TOPSIKOB, O CPEIHEM H
TeopeMa Mopepa.
3. Pssib1 ¢ KOMIUIEKCHBIMM YJICHAMM.
4. Teopema Beiiepmtpacca.
5. Crenennsie psasl, Teopema Abens u dhopmyna Komm-Anamapa.
6. Psg Teitnopa, Teopema Telnopa.
7. Hepasencto Komm myist kosddunnentos psiga Teiinopa.
8. Teopema JInyBuiwis.




9. Teopema eIMHCTBEHHOCTH.

10. AHanuTHYECKOE MPOJOHKEHUE BAOJb IIyTH, TEOPEMA €IMHCTBEHHOCTH.

11. Teopema 00 MHBapUAHTHOCTU AHATUTUYECKOTO MPOIOJIKEHUS IO TOMOTOITHBIM
IyTSIM.

12. IIpyHIMI HENPEPBIBHOTO MPOAOJIKEHUS.

13. ITpunuun cummerpun Pumana-I1IBapiia.

14. IlonsiTue 06 aHATUTHYECKON (DYHKITUH.

15. IToHsiTHE O PUMAHOBOM MMOBEPXHOCTH.

16. PuMaHOBBI MOBEPXHOCTH HEKOTOPBIX AJIEMEHTAPHBIX (DYHKITUH.

17. I3omupoBaHHbIe 0COOBIE TOUKH AaHATUTUYECKUX (PYHKIIUMA.

IlpuMepHble 3agaHus IS KOHTPOJBLHOM PpadoTbl M NHUCbMEHHOM
IK3aMEHAILlHOHHOM PadoThI:

1. Haiitu Bce 3HaYCHUS KOPHS (‘/ —128 — 1281\5 )
2. [IpencraButh B anredpandeckoit hopme

33 +8i
7

a) sinh(2—7i). b) Arcth

|z—1|<1l,argz < 7/4,
arg(z—1) > /4.
4. OnpeiennTh BUI KPUBOH Z =1+ 2 +5+i(t" + 2t +1).
5. IlpoBeputb, ut0 wu(v) SABISIETCA JACUCTBUTEIBHOM (MHUMOMW) YacThIO

3. Berueptuth 001aCTh, 3aJAHHYIO HEPABEHCTBAMU

aHanMUTHYeCKO (pyHKIMH. BOCCTAaHOBUTH aHAIMTUYECKYIO B OKPECTHOCTH TOYKHU
Z, GyHKUMIO f(z) MO M3BECTHOH NEHCTBUTEIBHON 4YacTH u(X,y) WIM MHUMOH
v(x,y) u3HaYeHuo f(z,).: u=-2xy—2y,f(0)=i.
6. Borunciuth wHTErpan OT (PYHKIIMU KOMIUIEKCHOTO IMEPEMEHHOIO MO JaHHOU
KPHBOI: I zImz’dz; AB— otpe3ok npsimoit, z, =0,z, =1+i.

ABC

7. HaliTu Bce JIOpaHOBCKHE pa3fioKeHUs JaHHOW (YHKIUU 1O CTENEHSIM:
6z+144

27 +67° -4
8. Haiitn Bce T0paHOBCKUE PA3JIOKEHUS AAHHOW (DYHKLHU IO CTEHNEHSAM Z — Z,.:
2z

72 +4

9. Jlanayro GyHKIUIO pazioxuTh B psang JlopaHa B OKPECTHOCTH TOYKH

.o =3+ 21

sinz* - z*

10. Onpenenuts TUI 0c000M Touku z =0 111 JTaHHOW PYHKIUH: — .

sinhz—z-27/6

11. Jlna nanHo# GyHKIIMKA HAUTH U30JIMPOBAHHBIE OCOOBIC TOUYKU U OMPEIIETUTh UX
COSTTZ

II:
472 -1)(Z*+1)




12. BoluucnuTh UHTETpa:

sin Z
a)
7C0SZ

lzl=1

d)ch

|z=2i]=2

2z

sinz g qu cos—dz o cosh%z.—cos2z dz -
=2 z io2 2 sin8z

2+4i T

dz;e) | —F/=—
(z-1-20)*(z-3-2i) € +1 '([Zﬁsint+3

+00

J.(\/§+x/_cost) g)'!;x4+7x2+12dx’

X +2 +°° COS xdx
LN et
) (x*+16)(x"+9)

2.2. OueHo4YHbIe CpeACTBAa IS NPOMEKYTOYHOM  aTTeCTAIMU
(3x3aMeH)

20X B LN =

[Em—
f—

0.
. [Ipou3BogHas (yHKIMH KOMIUIEKCHOTO MEPEMEHHOTO.
12.
13.
14.
15.
16.
17.

IToHsiTHE O KOMIIJIEKCHBIX YHCIIaX U JCHCTBUS HaJl HUMH.
N3o0pakeHne KOMIIEKCHBIX yucen Ha cepe Pumana.
dopmyiiel cTepeorpaduuecKoi MPOEKIIUH.

TonoJorust KOMIUIEKCHOM INIOCKOCTH.

[TonsiTHE TYyTH ¥ KPUBOM HA KOMILJIEKCHOM TNIOCKOCTH.

OO0JracT Ha KOMIUIEKCHOM IIOCKOCTH.

KommiekcHO3HaUHbIE PYHKIIMU KOMILJIEKCHOTO MTEPEMEHHOTO.
[Ipenen byHKIMU, HENPEPHIBHOCTH, MOAYJIb HEIPEPHIBHOCTH.
HuddepenunpyemMocts PyHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO.
VYcaosusa Komm-Pumana.

["onomopdHbIe GyHKIHUU.

['eomerpuyeckas nnrepnperanus R- u C-guddepenupyemMocTu.
Koudopmusie otobpaxenus 1-ro u 2-ro poja.

['eomeTpruecKknil CMBICII MOJYJISl U apTYMEHTA ITPOU3BOJHOM.
[Munponunamudeckuit cmbich C-nudepeHnnpyeMoCTH.

CpoiicTBa  cTepeorpauueckoil  MPOEKIUU: KPYTrOBOE€  CBOWMCTBO,

CBOMCTBO WMHBApUAHTHOCTH YTJIOB, BpaieHue cdepbl BOKpyr nuamerpa OP Ha

yIoJl 7.

18.
19.
20.

DneMeHTapHble PYHKIUH, TPOOHO-TMHEHHAS PYHKIHUS.
KpyroBoe cBoiCTBO 1pOOHO-TMHEHHON PYHKITNH.
CBOWCTBO COXpaHEHUsI CUMMETPUYHBIX TOYEK MPHU JPOOHO-IHMHEHHOM

0TOOpaXKEHUH, TPYIIIOBOE CBOHCTBO.

21.
22.

HemnoasmwxHbie TOUKH IPOOHO-TMHEHHBIX OTOOpaKEHHUIA.
CBOWCTBO WMHBApHAHTHOCTH AHTAPMOHUYECKOTO OTHOIIEHUS YeThIpEX

TOYEK MPHU APOOHO-TUHEHHOM OTOOpaKCHHH.

23.
24.
25.
26.
27.

JpoGHo-nuHelHbIe 130MOP()HU3MBI 1 aBTOMOP(HHU3MBI.
Knaccudukanus npoOHO-TMHEHHBIX 0TOOpaXKEHUH.
CrernenHast QyHKITHS.

Oynkums JKyKOBCKOTO.

[TokazaTenpHas GyHKITHS.



28. TpuronomeTpuieckue u runepooaIudeckie PyHKINH.

29. KpuBOnuHENHBIN HHTErpall OT GYHKIUU KOMIUIEKCHOTO MEPEMEHHOIO U
€ro CBOMCTBA.

30. IlepBooOpa3Hass OT (QYHKIIMM KOMILIEKCHOIO TEPEMEHHOTO M €ro
CBOMCTBA.

31. UuTerpanpHas TeopeMa Ko 11 TpeyroyibHUKA.

32. TeopeMbl O  CYIIECTBOBAHMM  JIOKAJIbHOM  IepBOOOpa3HONW U
IepBOOOPA3HON BIOJb MTyTH.

33. UnuTerpansuas Teopema Komm u ee 00001meHus.

34. UnrerpansHas ¢popmyna Kommu. @opmyna Komu-I'puna.

35. Uurerpan tuna Koiwu.

36. TeopeMbl O CyIIECTBOBAaHMM IPOU3BOJHBIX BBICHIUX MOPAIKOB, O
cpenHeM u TeopeMa Mopepa.

37. Psnpl ¢ KOMILIEKCHBIMM wieHaMu. Teopema Beliepirpacca.

38. Crenennnle psinbl, Teopema Adens u popmyna Komu-Anamapa.

39. Pan  Toiimopa, Teopema Toinmopa, HepaBeHcTBO Komm s
ko3¢ punmeHToB psaa Trinopa, Teopema JInyBuiis, TeopemMa e JMHCTBEHHOCTH.

40. Psn Jlopana, 0651acTh €ro CX0AUMOCTH.

41. Paznoxenue ronomopduoi ¢pyHkiuu B psia JlopaHa, eIMHCTBEHHOCTD
pa3oXKEHHUS.

42. ®opmynsl 1 HepaBeHcTBa Komm.

43. Kiaccudukanust U30JMpOBaHHBIX OCOOBIX TOYEK.

44. Yctpanumas ocobast TOUKa.

45. Tlomoc. CyniecTBEHHO 0co0ast TOUKa.

46. Teopema CoxoLKOTO.

47. Uenvie u MmepomopdHbIe GYHKLINH.

48. Teopus BeiueToB, TeopeMa Koin o BerueTax.

49. TeopemMa O TOJHOW CyMME BBIYETOB, BBIUHMCIICHHS BBIYETA B IOJIKOCE
nopsiAKa n.

50. BrrunciieHre HEKOTOPBIX BEIIECTBEHHBIX MHTErpaAIOB, J1eMMa JKopiaHa.

51. AnanuTtudeckoe Mpoa0KeHHE. DIIEMEHThI aHATUTUYECKUX (DYHKIIHMA.

52. AHaJIUTHUYECKOE MPOJIOIKEHUE BIOJb ITyTH, TEOpEMA €IMHCTBEHHOCTH.

53. Teopema 00 WHBAPUAHTHOCTA AHATUTUYECKOTO TMPOJOJDKEHUS T10
TOMOTOITHBIM ITYTSIM.

54. IIpuHIIMI HEPEPBIBHOTO MPOAOIIKEHNUS.

55. llpunuun cummerpun Pumana-IlIBapiia.

56. [lonsiTue 00 aHATUTUYECKON PYHKIUU.

57. Teopema Ilyankape — BonbsTeppa.

58. Teopema 0 MOHOAPOMHH.

59.IlonsiTueE O pUMAHOBOM MOBEPXHOCTH. PUMaHOBBI MOBEPXHOCTHU
HEKOTOPBIX JIEMEHTAPHBIX (YHKITUH.

60. M3onupoBanHbie 0COOBIE TOYKM aHanmuTUUeCKuX (yHkmwid. [IpuHiun
apryMeHTa.

61. Teopema o mpeacTaBICHUN aHATUTUYECKONW (YHKIIMH B OKPECTHOCTHU €€
TOYKM BETBJIEHUSI KOHEYHOTO OPAJIKA.



62. Teopema Pymie.

63. [IpunHIMn coxpaHeHus: 00JIacTH.

64. 3aaya o TOKaILHOM OOpaleHuH roioMoppHON PyHKIIUH.

65. DpdekTrBHOE  pellleHHe  3aJayd O  JIOKAJIbHOM  OOpallieHuu
rojioMophHON QYHKITHH.

66. Pan bypmana - Jlarpanxa.

67. IIpunuun Makcumyma MoayJis u iemMma [lBapua.

68. Teopema Pumana o KkOHGOPMHOM OTOOpaKEHUU U TEOPEMBI O
COOTBETCTBHH I'PAHMII.

69. ['pynmer aBTOMOPGU3MOB KAHOHMYECKUX 00JIaCTEH.

70. ®opmyna Kpucroddens - [1IBapra.

71. OtoOpakeHre MPOU3BOJIBLHOTO TPEYTOJIbHUKA.

72. OToOpakeHrue MNPSMOYTOJIbHUKA - SJUIMIITHYECKUI HHTErpai IepBOro
pona.

73. DINIANTUYECKUNA CUHYC.

74. [lonsatue 00 aBTOMOPGHBIX M B YACTHOCTH 00 SIUIMOTHYECKUX
(GYHKIUSX.

75. MonynsipHast GyHKIIUS.

76. Teopemnl [Tukapa o 1enbIx 1 MEpOMOPGHBIX PYHKITUSIX.

77. Teopema Murtar-Jledepa (0e3 noka3aTenbCcTBa).

78. Teopema Komm o paznoxxeHUr MEPOMOPPHON GYyHKIUN HA MPOCTENUIINE
JpoOu.

79. Pa3noxkeHne HEKOTOPBIX 3JIEMEHTapHbIX (YHKIUI B psi TJIaBHBIX
YacCTeu.

80. beckoHeUHbIE TPOU3BEACHUS, KPUTEPUH CXOIUMOCTH.

81. Paznoxxenue nenbix GyHKIUNA B O6CKOHEUHBIE TPOU3BEICHHUS.

82. Teopema BeitepmTpacca (6e3 10Ka3aTenbCTBA).



