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COJIEPYKAHUE

I_[CJ'II/I " 3aJa4d OCBOCHUA OVCHHUITINHBI

[lepeuenp mMIaHUPYEMBIX pE3yJIbTATOB OOYYEHHS IO AWCHUILUINHE (MOIYIIIO),

COOTHECCHHBIX C IIJIAaHUPYEMBIMU PE3YJIbTaTaAMU OCBOCHUS 06pa3OBaTCHLHOﬁ mporpaMmmsbl

MecTo AMCLMIIMHEI B CTPYKTYpe 00pa3oBaTeabHOM MporpaMMel OakagaBprara

O0BbeM JUCIUIUIMHEI (MOJYJIS) B 3aU€THBIX CIUHUIIAX C yKa3aHUEM KOJIWYECTBA
aKaJeMHYeCKUX YacOB, BBIJIEJICHHBIX HA KOHTAKTHYIO pa0oTy oOOy4arommxcs ¢
mpenojaaBarenieM (IO BHIAM YYeOHBIX 3aHATHH) W Ha CaMOCTOSTCIBHYIO paboTy

00yJaronuxcst

ConeprxaHrue NUCIHUILTAHEI (MOIYII), CTPYKTYPHPOBAHHOE IO TeMaM (pa3zieiiaM)
C YKa3aHHEM OTBEJCHHOTO Ha HUX KOJIMYECTBa aKaJeMUYECKHX YacOB U BUIOB YUEOHBIX

3aHATHHA

5.1.

CopeprkaHue pa3ienioB y4eOHOW TUCIUITIHHEI (MOJTYJIS)

5.2.

CrpykTypa yueOHOH TUCITUTLTUHBI (MOIYIIS)

[lepeueHp y4eOHO-METOAMYECKOTO OOECTIEYEeHHUS IJISI CAMOCTOSITENIbHOW PabOThHI

00y4aroImxcs 1Mo JUCIUTUTHHE (MOIYITEO)

q)OH,I[ OLICHOYHBIX CpEACTB MJIsI MPOBCACHUA HpOMC)KYTOqHOﬁ aTTeCTalinu

00y4aroLUXCs 110 AUCHUTUTHHE (MOIYJIO)

7.1.

HepequL KOMHCTGHL[I/Iﬁ C YKa3aHUCM OJTAIlOB HUX q)OpMI/IpOBaHI/IH B IIponecce

OCBOEHUS 00pa30BaTENLHON MPOrPaMMBI

7.2.

Ornrcanue mokaszareiieii 1 KpUTEPUEB OICHUBAHUS KOMIIETCHIIMNA HA Pa3THIHBIX

oTalnax ux (I)OPMI/IpOBaHI/IH, OIIMCAaHUEC IIKaJI ONCHHUBAHUA

7.3.

TumnoBsie KOHTPOJIBHBIC 3alaHWd HWJIW HWHBIC MaTCpualbl, HeO6XO)II/IMBIe JIIA
OLCHKHN 3HaHHI>i, YMCHI/Iﬁ, HAaBBIKOB U OIIbITa ACATCIBbHOCTHU, XAPAKTCPUIYIOIINUX ISTallbl

(hopMUPOBaHUS KOMITETCHIIMI B TIPOIIECCE OCBOCHHS 00pa30BaTeIbHON MPOrpaMMBbl

7.4.

MeTtoauueckue MaTepHaibl, ONpeAessIoNINe MPOLEeaAypbl OLEHUBAaHUA 3HAHUH,
YMEHHA, HaBHIKOB M ONBITA JEATENEHOCTH, XapaKTEPU3YIOIIUX JdTarmbl (OPMHPOBAHHS

KOMIIETEHIIUNA

[TepeyeHh OCHOBHOW W IOMOTHHUTEIHLHON y4eOHON ITUTEpaTyphl, HEOOXOIMMOU

JUTSL OCBOGHUS IUCITUTUIMHBI (MOYJIS)

8.1.
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12.

Ornrcanne MaTepuaIbHO-TEXHUICCKOH 0a3bl, HEOOXOMUMOHN IS OCYIIECTBICHUS
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1. He.]'ll/l H 3a1a41 OCBOCHHUS TUCIUIIJIMHBI

I_Ie.]'[ﬂMI/I OCBOCHHUSA JHUCHMIIIIMHBI «TGOpI/IH (I)YHKI_H/Iﬁ KOMIIJICKCHOI'O IICPEMCHHOI'0»

SABJIAKOTCA:
- (dopMupoBaHHME 3HAHMN IO DJIEMEHTaM TEeOpUU (PYHKIHMH KOMIUIEKCHOTO MEPEMEHHOTO
H€O6X0)II/IMI)IX JJI peHICHI/Ifl 3aa4, BOSHUKAKIINX B HpaKTI/I‘IeCKOI\/II JCATCIIbHOCTH,
- pa3BUTHUE JIOTUYECKOTO MBIIIICHUS U MATEMAaTUYECKON KYJIbTYPbI;
- (QopmupoBanue HEOOXOJUMOTO ypPOBHS TOATOTOBKH [UJI1 TOHUMAHHS JPYTHUX
MaTEeMaTHYECKUX U MPUKIAJAHBIX JUCIUILINH;
3agaun AMCHUIINHBI

- U3y4YCHHE OCHOBHBIX TMOHATHHA U METOJIOB 3JIEMEHTOB TEOPHM (PYHKIIUH KOMIUIEKCHOTO
MIEPEMEHHOTO0;

- (opMupoBaHHe HaBHIKOB M YMEHHMH pelIaTh TUIIOBBIE 3aJaud M paboTaTh CO
CIIELMaTIbHON JINTEPaTypoil;

- yMEHHME HCIOJIb30BaTh YMEHHME HCIIOJIb30BaTh METOJBI AJIEMEHTOB TEOPUU (PYHKLIUH
KOMIIEKCHOIO TIEPEMEHHOTO I PpELICHUs TEOPETHYECKUX W MNPUKIAAHBIX 33134
€CTECTBEHHOHAYYHbIX JUCLMILINH. .

2. Ilepevyenn MiIaHMPYyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE (MOAYJIIO),

COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00Pa30BaTeIbHOM MPOrpamMMbl

B coBokymnoctu ¢ apyrumu pquctmmirHamMu @I'OC BO nuctummnna «Teopust pyHKImMn
KOMIIJIEKCHOT'O IEPEMEHHOr0» HampapjieHa Ha ((OPMUPOBAHHUE CIEAYIOLINX KOMIICTCHIHIA:
Tabmuma 1. Komnerenmuu oOywaromierocsi, (opMHpyeMble B pe3yJbTaTe OCBOCHHS

JUCHUIUIUHBL (MOIYJIs1)

Ko HanmeHnoBanue KoOMIeTeHIIMH
KOMIeTeHIIMH
VE-1 CriocobeH OcCymIecTBIATh TOWCK, KPUTHYECKHH aHadN3 W CHHTE3 HH(OpMAIHH,
i MPUMEHSTH CUCTEMHBIH ITOJIX0J] VISl pEILIEHNUS TOCTaBJICHHBIX 3314
CriocobeH OCyIIecTBIATE O0y4eHHe ydeOHOMY IpeaMeTy, BKJI0Yas MOTHBAIUIO
K2 yueOHO-1T03HaBaTEIbHON JEsATEIbHOCTH, HA OCHOBE HCII0JIb30BAaHMsI COBPEMEHHBIX IPEIMETHO-
i METOANYECKUX TTOIXOJ0B U 00Pa30BaTENIbHBIX TEXHOIOTHH

B pesynbrare nzydeHus: AUCIUILTUHBI « Teopus QyHKIUI KOMIUIEKCHOTO TIEPEMEHHOTO0Y
CTYACHTHI JIOJKHBI:
3HATh

[Tone C xommuiekcHbIX uucen. JIefdcTBrs HaJl KOMIUIEKCHBIMU YHCIIaMHU.

Mozayiap ¥ apryMeHT KOMIUIEKCHOTO ducia. AnreOpanyeckasi, TpUrOHOMeTpHuecKkas (opma
3anucu KOMILUIEKCHBIX uucen. @opmyiny Myaspa (Bo3BeneHue U u3BjieueHue KopHs). OCHOBHBIE
alIeMeHTapHble (QYHKIMHA KOMIUIEKCHOM mepeMeHHOW. [Ipenen M HempephIBHOCTH (DYHKIIMU.
[TocnenoBarenbHOCTH U PAIBl KOMIUIEKCHBIX uncen. OYHKIMOHAIbHBIE MOCIEI0BATEIbHOCTH,
psabl, uX obnacTb cxoauMoctu. CTeneHHbIe Psibl, Paauyc U Kpyr cxonumoctd. Ompenenenue
AJIeMEHTApHBIX  (DYHKITHIL. [IpowsBognyro u auddepeniman (QyHKIMH KOMIUIEKCHOTO
MEPEMEHHOT0, aHAIUTHYHOCTh B TOUKE U B 00slacTH. [IpouM3BOJHBIE OCHOBHBIX 3J€MEHTapHBIX
¢byukumii. YcimoBue  Komm — Pumana. ['eomerpudeckuit CMBICT MOAYJS W apryMeHTa
MPOU3BOIHON (DYHKIIMU KOMITJIEKCHOTO IIEPEMEHHOTO.

KommekcHoe mHTerpupoBanue. I[lepBooOpa3Hyro u HeompeneaeHHbI uHTerpain. dopmyrmy
Herotona — JleitOnuma. Wuterpansaas dopmyina Kommu. Ocobbie Touku. M3onmpoBaHHBIE




ocobwsie Touku (MOT). Psang u Teopema Jlopana. BrerueT (QyHKIIMM M OCHOBHBIE TEOPEMBI O
Bbuerax. [IpocThie CrocOOBI BBIYHCIICHHSI BHIUETOB. BBIUMCIICHWE HWHTETPATIOB C TOMOIIBIO
BBIYETOB.

Ymernb
IIpumensaTh ycnosue Komm — Pumana. Haxoaute mepBooOpa3Hyl0 M HeEONpeeseHHbIH
UHTErpall (YHKIMM KOMIUIEKCHON TMepeMEeHHON. BbIUMCIsATh oOmpeeNneHHblii  HHTerpal,
MOJIB3YSCh UHTETpabHON (hopmyron Komm. Haxomaute ocoObie TOUKU. BEIMHUCIATH HHTETPAIIBI
C TIOMOIIBIO BBIUETOB.

Baanern

bazoBbiMu naesmMu 1 metogamu « Teopusi PyHKIMH KOMILJIEKCHOTO TIePeMEHHOTI 0
®* (OCHOBHBIMU MOJIOXKEHUSIMU Kiaccuueckux pasnenoB TOKII.

3.MecTo qucuuminHel B crpykrype OII 0akanaspuarta
Jucrummaa B1.B.01 «Teopust dyHKINNE KOMITIEKCHOTO MEPEMEHHOTO0» BXOJIUT B MPEIMETHO-

coZiepKaTeNbHbIi  MOAyb: (mpoduns  ¢usnka) 4acTh, (opMUpyeMas Yy4aCTHHUKAMH
o0pa3oBaTeNbHbIX OTHOIIECHUHN HampaBieHus: noarotoBku  44.03.05. [ledacoeuueckoe
obpaszosanue, TPOPUITU «Duzukay n «Maremartuka» (kBadudukauus — «OakalaBp») U

n3yuaercs B 10 cemecrpe.
JuctumuHa «Teopus (QyHKIMI KOMIUIEKCHOTO IEpEeMEHHOro» 0OasupyeTcs Ha 3HaHUSX,
IIOJIyYEHHBIX B paMKax IIKOJIBHOIO Kypca MaTeMaTUKH MM COOTBETCTBYIOIIUX IHCLUIUIMH
cpeaHero npogecCHOHATBHOTO 00pa3oBaHUS.

4. O61mas TpyI0eMKOCTh JUCIUTUTMHBI COCTaBIsIeT 3 3adeTHble enuHuIb, 108 yacoB. 16 yacoB Jek.
, 16 p.3.,16 10.p. 1 60 cam.pabd. «Teopust GyHKIMI KOMIUIEKCHOTO MTEPEMEHHOT 0

(Sxypcl0 cemecTp: 3a4eT)
OO0BbeM KOHTAKTHOW pabOThI OOYyYaIOIMIMXCS C TpernojaBareiieM Mo AUCIUIUIMHE (110

BUJAaM Yy4YeOHBIX 3aHATH) W Ha CaMOCTOATENBbHYIO pPabOTy OOydYaromMXcsi OYHOH (OpMBI

OTpakeH B TadJsuIie 2.

Tab6muua 2.
®opma Tpynoemk Bunbl yuedHoii padoTsl
o0yueHust 0CTh
Jlexuun/ | Hlpaktuuec | JlaGoparo | IIpomex (¢ ®opma
¢  mom | ¥He pHbIe YTOYHBI CPC | arrecTanum
3aHATHA 71
qucne sanstus/ 6
KOHTPOJI
npaxm. mom ducine .
Hanpas npaxkm.
nanpae
OuHasn 108 16/8 16/8 | 16/8 60 3aqer
10cem.
3aouynas 10 108 4/2 472 | 472 96 3aqer
ceM.




AynutopHas pabora

CamocTrosTeapHas

abota
(B yacax) p
(B yacax)
¢
HaumeHoBaHHE TeM 54 ¢ &E 2 2
= E il E & SO 8
¢ £ Y
; 2 =
E : ) = o
= E = 8
1 3 5 6 7
Tema 1 Moayvasb I
ITone C KOMIUIEKCHBIX YHCEIL.
Mopyns u apryMEHT

KOMIUIEKCHOTO 4Hcia. [ eomerpudeckas
HUHTCPIIPETAlNA KOMIIJICKCHBIX YHCCII.
PaciipenHast KOMIUICKCHAS IJIOCKOCTb,
cdepa Pumana.

Tema 2
OKpeCcTHOCTH, OJHOCBSI3HBIE U
MHOT'OCBSI3HBIE 00JIACTH KOMIUIEKCHOIM
TIOCKOCTH. DYHKIIMA ¥ OTOOpAKCHHS
u3 C B C. OnHonucTHBIE U OOpaTHBIE
¢byakmun.  [IpuMepsl  KOMIUTEKCHBIX

_az+b
dynkumit: W=az+b cz+d
o Ful?

’ W:Pn(ZJ ’ Pn(Z) ’
W=logz wW=z"
W=sinz,W=cosz

Tema 3.

[Ipenen  yHKIIN U €ero
OCHOBHBIE CBOHMCTBa. HempephIBHOCTH U
paBHOMEpHas HETPEePBIBHOCTH
GYHKITIH.

Tema 4

[locnenoBarenbHOCTH U PSABI
KOMIUIEKCHBIX YHCEJI, UX CXOJIWMOCTH.

Kpurepuii CXOJIUMOCTH.
OyHKIIMOHATBHBIE
MOCJIEI0BATENBLHOCTH, PAIBL, AX

obmacTe cxomumocTH. PaBHOMEpHast
CXOJIMMOCTb.




Tema 5
Kpurepuit PaBHOMEpHOM
CXOIUMOCTH (PYHKIIMOHAJIBHOTO psija.
JlocTaro4Hblld MPU3HAK CXOJUMOCTH.
Teopema 0 HENPEPBIBHOCTU CYMMBI
psna.

Tema 6

CreneHHble psdbl, paguyc u
Kpyr cxonumoctu. Teopema Abens u ee
cieactBus.  DopMysnbl  BBHIYHCIECHUS
panuyca CXOJUMOCTH (Ko,
Hanamb6epa, Komm —  Agumapa).
Onpenenenre 3IeMEHTapHbIX (QYHKUIUN
C MOMOIIIBIO CTENEHHBIX PSIOB.

Tema 7
[IpousBonnas u auddepenuuman
(GYHKIIMM KOMITJIEKCHOTO TIEPEMEHHOTO,
aHAJMTUYHOCTh B TOYKE W B 00JacTw,
NPaBUIO BBIYUCICHHE TPOU3BOIHOM.
Teopema o  nauddepeHupyemMocTu
CTCTICHHBIX PSIOB W TPOW3BOTHBIC

bymxmm € ,SINZ,C08Z

Tema 8
[TpousBoaHbIE OCHOBHBIX
3JIEMEHTApPHBIX byHKUIUH.
HeoOxonumoe u J1ocTaTodyHOe YCIOBHE
AQHATMTUYHOCTH ~ (QYHKIMU. Y CJIOBUE
Ko — Pumana ¢hopmysel HaX0XKACHUS
IIPOU3BOJHOM.

Tema 9

I'eomeTprueckuii CMBICT MO ISt
U apryMeHTa MpOU3BOMHONW (QYHKIHH
KOMIIJIEKCHOT'O TIEPEMEHHOT 0.

[Tonsitue KoH(popMHOE
0TOOpaKEeHHE; KOH(OPMHOCTb
JMHEWHOTO OTOOpaKEHHsSI U €€ CBS3b C
IIKOJIbHBIM KYPCOM MaTE€MaTHKH.

Bcero 3a mony.as 1

1

Tema 1.




KommmrexcHoe HHTCIPUPOBAHUC

u ero CBOIICTBA. Briaucnenne

KOMIUIEKCHOTO ~ HMHTErpajia, HpuMep:
o
fz dz

2= . Teopema Komm  maus

OIHOCBSI3HOM MHOTOCBSI3HOM oOsacTeit
U UX CIEICTBHUAL.

Tema 2.
[lepBooOpa3Has u
HEOIpeaeTIeHHbI uHTerpat. Popmyia
Herorona Jleitbnuna. WHTerpansHoe
OIpe/IEIICHHE aorapuMUyecKoit
GYHKITUH.

Tema 3.
Wuterpansaas popmyna Komrm.
beckoneunass  nuddepeHnEpyeMocTh
aHAIUTUYEeCKOW QYHKIMH U (opmyna
BBIUMCJICHHUSI TPOU3BOJHOM n — 1O
MOPSIZIKA.

Tema 4.

Teopema JlnyBumiss. OcHoOBHas
Teopema anrebpel. Teopema Mopepa.
Psnpl ananuTrueckux (QYHKIUH W WX
mddepeHIupyeMocTh u
UHTETPUPYEMOCTb.

Tema 5.

Teopema  Teitnopa, psg u
koopduumenter  Teiinmopa. Teopema
€MHCTBEHHOCTH AHAJIMTHYECKOU
¢yskuuu. IloHsATHE aHATUTUYECKOTO
MIPOJIOJIKEHHUS.

Tema 6
Pan u Tteopema Jlopana.
[ToBeneHne aHANUTUYECKOW (YHKIUHU B
OKpPECTHOCTH HM30JIMPOBaHHON o0coOoi
TOUYKH Z=2

Tema 7
Knaccudukammst
M30JIMPOBAHHBIX 0COOBIX TOoueK. Hynu u
nomocel.  Teopema  Caxoukoro u
[Mukapa. Ilemas wu  mepomopdHBIe
GYHKIIH.

Tema 8
Brraer aHATMTHYECKON
(GYHKIIUM, OCHOBHBIE TEOPEMBI O
BbIUETaX. [Ipocteie CrocoObl

BBIUHCJICHHUSI BBIYETOB OTHOCHUTEIBHO
MIOJIFOCA, BBIYMCICHHUE ONPEIEICHHbBIX
MHTETPAIoOB JACUCTBUTEIbHBIX (DYHKIIMN
C MIOMOIIIBIO BHIYETOB.




Bcero 3a moayJs 11

Hroro 3a cemectp

16 16 1

16

60

6. IlepevyeHpb yueOHO-MeTOANYECKOT0 00ecTieYeHHs A1 CAMOCTOATELHON PadoThl 00yYarouXxcs
Mo JUCUUILINHE (MOAYII0)

quﬁno-MeTouuqecxaﬂ KapTa u3yudyeHusi AMCHUIIVINHAPHBIX MOI[yJ'lQﬁ.

Q
2 . . .
3 Tema nexnuu v Iwian | 2 [IpakTuueckue e Cam o JIn
3aHATUA OCTOSITeNIbHA T-pa
s paboTa
2 3 4 6 7 8
MOJVYJIb 1.
Tema. Iose C
KOMILIEKCHBIX YHcell. IIpakTHyeckoe [ToBTOpHM
1.Moaynb 1 apryMeHT 3ansTue Ne 1. Thb ayJAUTOPHOE
KOMIUIEKCHOT'O YHCIIa. 2 Dopmbl 3aIUCH 3a7laHue c 2
2.I'eomeTrpuueckas 2 | KOMIUIEKCHOTO yucna, | 2 aQHAJIOTUYHBIMU
HUHTEPIIPETAIHS TuHUM W obmactm B IpUMEpaMH,
KOMIUIEKCHBIX YHCEIL. KOMIUIEKCHOW  IJIOCKOCTH. BbIOMpaeMbIMU
3.PacmmpenHas KOMIUIEKCHAs [locnenoBarenbHOCTH, CaMOCTOSITENIbH
IJIOCKOCTh, cpepa Pumana. GbyHKIMH 1 0TOOpaKEHUS. 0.
K. Nel; JI. Ne2664,
Ne2676; K.Ned48a, 49a, 50a;
Tema. JIunum n odJ1acTu B 2 IIpakTH4yeckoe IToBTOpH 1
KOMILJIEKCHOM IJIOCKOCTH. 2 3anaTHe Ne 2, Th AyJUTOPHOE ,
1. OkpecTHOCTH, 00JIACTH. 2 Hatitu obpa3 3aaHHe c 2,3,4,5
2. OyHKIMH u|l KBazpaTa 0<Rez<1 AQHAJIOTUYHBIMHU 2.6
orobopaxkenust u3 C B C. 3. 0<Im<1 npu puUMepamu,
[Tpumepsr KOMl'iJ'IeKCHLIX orobpaerun  W=2z+1 BBIOMpaeMbIMU
yHKIWiL: W=az+b L Ne2677 — 2694 : K 51 CaMOCTOSITEIIbH
= az+b o ’ 0.
cz+d W=P, |z ,
P,z
Pzl W=logz
w=z%
W=sinz,W=cosz =,
T.J.
Tema: IIpenea IIpakTueckoe 3ansatue Ne 3. J.  NeNe
(pyHKIMM ¥ ero OCHOBHBbIE [Ipenen,  HempepbIBHOCTS, 2714, 2715,
cBoiictBa. HenpepbIBHOCTh U MOCJIE0BATENBHOCTH u 2697, 2698,
paBHOMEpPHAasl HENPEPBIBHOCTH PAIBL, CTEIICHHBIE PSJIBL. 2708, 2710, 1,
byHKIIUN H. NeNe 2713, 2716, 2717, 2729, 2731, 2 234
1 2699, 2700, 2702, 2704, 2732. ,5,6
2734, 2735, 2730.




Tema:
ITocnenoBaTe IbLHOCTH U
Psbl KOMILJIEKCHBIX YHCeJI,
ux cxogumoctu. 1. Kpurepnii
CXOIUMOCTH.
2.DyHKIMOHATIbHBIE
MOCJIEI0BATEIbHOCTH,  PAJIbI,
nx 00JlacTh  CXOIUMOCTH.
3.PaBHOMEpHAsi CXOAMMOCT.

IIpakTueckoe 3ansaTue Ne4.
OcCHOBHbBIE  3JIE€MEHTapHbIE
byHKIIUN u ux
OTOOpaKCHHSI.

K. Ne 52 (6, B. m). . NeNo
2740, 2746,2748.

. NeNe 2743,
2745, 2746,
3 2748.

Tema:  CreneHHble
psiAbl, pagdyc H  Kpyr
CXOHMOCTH.

1.Teopema AGens u ee
CIICZICTBUSI.

2.®DopMyiIbl
BBIUMCIICHUSI panuyca
CXOJUMOCTH (Ko,
JHamambepa, Ko —
Anumapa).  3.0mpenenenue
AJIEMEHTapHbIX (QyHKUUH C
MIOMOILBIO CTETIEHHBIX PS/I0B.

IIpaktrnueckoe 3anaTue Ne
5.

Crenennoii psa. Paguyc u
KpYT CXOAUMOCTH.
K. c1p.49, No 4, No 146, 148,
149, 152, 156;
. Ne 2734, 2735.

A, Ne 2729,
2730, 2731,
2732, 2733,
2736.

\9)

2,3,4,5
,0

Tema: IlpousBoanas
U aupdepenuuan GyHKUMU
KOMILIIEKCHOT0
nepeMeHHOro,
AHAJIMTHYHOCTH B TOYKE H B
ob0sactu. 1.MHOroreHHOCTH
U aHAJUTUYHOCTH (PYHKIIUH
KOMIUIEKCHOT'O TI€PEMEHHOTO.
2.1Ipou3BoiHBIE  OCHOBHBIX
AJIEMEHTApHBIX (PYHKIINH.

3. Ycnosue Komm —
Pumana.

IIpakTHyeckoe 3aHATHE
Ne 6
[IpousBogHas byHKIMH
KOMIUIEKCHOW TE€PEMEHHOM.
VYcenosue Komm — Pumana.
K. NeNe 69 (a, 0, e),
70, 78 (a, B), 81 (a, B), 369,
378.

. NeNe 2756,
2759, 2761.

K. NeNe 78 (0,
),

2,34,5
,0
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Tema: 2 K. 81 1
I'eomeTpuueckui CMBICJ 2 IIpakTnyeckoe 3aHsITHE (6), 82 (B, 1), ,
mMoayass W aprymenra |2 | Ne7.8 2 | 370. 42345
MPOU3BOHOM . ['eomeTpuueckuit IosTopu 6

1.I'eomerpuuecknii CMBICTT MOy JIs u Tb AyNHUTOPHOC
CMBICJI MOAYJII W apryMeHTa apryMeHra. KOH(l)OpMHOC 3aJJaHuC C
MIPOU3BOTHON byHKIIUN 0TOOpaXKEHHE. aHAJIOTUYHBIMU
KOMIIUIEKCHOT'O TIEPEMEHHOTO. K. ctp. 28 Ne82 (a, npuMepamu,

2.Ilonarue 0), 369, 377, 78 (6,n) . BbIOMpPAEMBIMU
KOH(OpMHOE  OTOOpaKeHHE; J1.2759,2760,2761, CaMOCTOSTEIIbH
KOH(OPMHOCTh  JTHHEWHOTO 0.

OTOOpa)XEHUSI U €€ CBs3b C
HIKOJIbHBIM KypcoMm
MaTeMaTHKH.
KonTposbHas padora Ne 1 2
3
z = = =
&) Tema nexuuu v mwian | 2 [IpakTuueckue e Camocto | £ J]
3aHATHS SATeIbHAs uT-pa
pabora
2 3 4 6 7 8
MOAYJIb 2.
Tema: KommiiekcHoe .
HHTErPUPOBAHME U  €ro IlpakTHyeckoe 3aHATHE Ne2770,
cBOiicTBA. Ne 9,10 2772; K. Ne

1.Beruncienue 3 KommekcHoe 93, 94, 98, 4 1,

KOMILJIEKCHOTO UHTErpana, | 4 | uHTErpUpOBaHHE. 4 103, 106. 2,3,4,5,6
f “dr K. cp 33 -34,
npumep: 2= Nel,2,3; Ne89, 92; crtp.35,

2. Teopema Kommu st Ned,5; Ne90, 96.
OJIHOCBSI3HOM MHOT'OCBSI3HOM
oOiacTeli W UX CJIENCTBUA.
3.ITepBooOpa3uas u
HEOIPEJEIECHHBIA MHTErpal.
®opmyna HeroTona
Jletionuna.  4.MuTerpansHoe
oIpeseNIeHNe
sorapuMuIecKkon QyHKIIH.

Tema: K. 1,
HuTerpanbHas dpopmyna IIpakTHyeckoe 3aHsATHE Nel19, 2,3,4,5,6
Kommn. 1.BeckoneuHas 2 Ne 11. 121, 122. 2
mudepeHIUpyeMoCTh 2 Huterpanbras popmyia 2
AHATUTUYECKOW (DYHKIMU | Komm.

(opmyna BBIYHMCIICHHUS K. ctp.40 Ne 1,2, 116, 118;
IPOU3BOAHON N — IO MOPSAKA. J. Ne 2779 - 2783 .
2. Teopema JInyBuis.
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Tema: O000mIeHHAS K. 1,
MHTerpajibLHas dopmyaa IIpakTnyeckoe 3aHATHE Nel27, 2,3,4,5,6
Kouru. 2 Ne 12, 13. 133, 134.

1.OcHoBHast Teopema | 4 O0o06IeHHas
anreOpsl. WHTeTpalibHas bopmyna

2. Teopema Mopepa. Komm.

3 Psaapl AHATUTHYECKUX K. cTp. 44, Ne 3, 126,
byHKIUH " ux 128,130.

g hepeHInpyeMoCTh u JI. Ne2784 — 2787.
UHTETPUPYEMOCTb.

Tema: Teopema IIpakTnueckoe H. Ne I,
Teisiopa, pax H 3ansaTue Ne 14, 2788, 2790, 2,3,4,5,6
ko3¢ unuentol Teiisopa. Pamsr  Teimopa m 2836, 2843,

1.Teopema 1 2845, 2849.

opana. OcoOble TOYKH U
€MHCTBEHHOCTH
. WX KjaccuUKaIus.
aQHATUTUYECKOU (DYHKITUH. 2 K. ctp. 50, No 5, 6

2 Ilonsarue 158, 160, 164:
AHAJIMTHUYECKOTO o Ne2789, 2795,
HPONOIDREHHA, 2823, 2830, 2837, 2842,

2850.
KonTpoasnasi padora Ne 2

Tema: Pan U IIpakTHyeckoe J.Ne
TeopeMa Jlopana. 2 3ansTue Ne 15, 16. 2874, 2879, 1,
Knaccudukanus 4 B 2882, 2891. 2,3,4,5,6

BIYETHI
M30JIMPOBAHHBIX 0COOBIX .
aHAIUTUYECKOW (YHKIUH U
TOYEK. [ToBenenue
. UX BBIYHCIICHUE.
aHAIMTUYECKOW (QYHKIMU B
OKPECTHOCTH H30JUPOBAHHOI H. Ne 2873, 2878,
0CO0O0M TOYUKH Z=° 2880, 2884, 2890.

Tema:Bbruer IIpakTHyeckoe J.Ne 1,
AaHAJINTHYECKO  (QYHKIUM, 2 3anstue Ne 17. 2891, 2893, 2,3,4,5,6
OCHOBHBIE TeopeMbl o|2 [TV — 2897, 2899,

BbIYeTax. IIpocTeie criocoObI P P 2901.

BBIYMCIICHUA BBIYCTOB
OTHOCHUTCIIBHO ITI0JIrOCAa,
BBIYUCIICHUC  ONPCACIICHHBIX

MHTETPAJIOB JCHCTBUTEIBHBIX
byHKUMI c IIOMOUIbIO
BBIYCTOB.

BBIYETOB, K BBIYUCIICHHUIO
HMHTErPAJIOB.

J. Ne 2892, 2898,
2900, 2904.

KonTpossnasi padora Ne 3

[Tone C xommuiekcHbIX uncen. [lefcTBUs Hall KOMIUIEKCHBIMU YUCITIaMHU.

5. 1. Conep:xkanue (IMIAKTHKA) THCHUIIMHBI.

PA3JEJT 1

Moaynb ¥ apryMeHT KOMIUIEKCHOTO uvHcia. AnreOpanyeckasi, TPUTOHOMETpPHUYECKast
dopma 3ammicu KOMIUIEKCHBIX uucen. @opmyna MyaBpa (BO3BEIEHHE W HM3BJICYCHHE KOPHS).

PacmnpeHHaﬂ MpoeKIUs 1 paClIMpPpCHHAasA KOMIUICKCHASA TIJIOCKOCTD.
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OKpecTHOCTH, OJJHOCBSI3HBIE U MHOTOCBSI3HBIE 00JACTH KOMIUIEKCHON IJIOCKOCTH.
Oyukiun u orobpakenus w3 C B C. OpHonuctHbie M oOpaTHbie (yHKIUH. OCHOBHBIE
aJIeMEeHTapHbIe (DYHKIMH KOMIUICKCHON TIEPEeMEHHOM.

[Ipenen HeNpepbIBHOCTH M paBHOMEpPHAsT HEMPEPHIBHOCTh (PYHKIIUH.
ITocenoBarenbHOCTH U psAABl KOMIUIEKCHBIX uncenl. QDOYHKIMOHAJIBHBIE MOCIEN0BATEIBHOCTH,
psaabl, ux o0jacTb CXOAMMOCTH. PaBHOMepHass cXoauMoCTb. JlOCTaTOuHBIM NpHU3HAK
PaBHOMEPHOU CXOJUMOCTH.

Crenennsle psnpl, paauyc U Kpyr cxogumoctu. @opmyna Komm — Anamapa.
Onpenenenne AJIEMEHTapHBIX byHKUIMH c MTOMOUIBIO CTETIEHHBIX pAOB.
[IpousBonnas u quddepenpan GyHKIHA KOMIIEKCHOTO MEPEMEHHOTO, aHATUTHYHOCTH B
TOUYKE U B 001acTH. MHOTOr€HHOCTh U aHAIUTHYHOCTh (DYHKIIMHM KOMITJIEKCHOTO MEPEMEHHOTO.
[Ipon3BoHBIE OCHOBHBIX JIEMEHTapHbIX PpyHKuMH. YcnoBue Komm — Pumana.
['eomeTpuyeckrii CMbICT MOJIYJS W apryMeHTa MPOU3BOAHON (YHKIHMU KOMIUIEKCHOTO
MIEPEMEHHOTO.
ITonsatne koHpopMHOE OTOOpaXkeHHe; KOH(POPMHOCTh JIMHEHHOTO OTOOpa)XEHUs U €€ CBS3b C
IIKOJIbHBIM KYPCOM MaTE€MaTHKH.

PA3IEJT 2.
KommekcHoe unterpupoBanue. Teopema Komm u ee cneactsus. [lepBooOpaszHast u
HeonpeaeneHubiil narerpain. @opmyna Hetorona — Jleitoauma.

Wnterpanbnas ¢opmyna Kommu. beckoneunas nuddepeHmupyeMocTh aHAIUTHYECKON
byHKIHN. Teopemsl JlmyBwins u  Mopepa. OcHoBHas TeopeMa  anreOpsl.
JuddepeHunpyeMocTb U UHTETPUPYEMOCTD PSII0OB aHATUTUYECKUX (DYHKIUH.

Teopema u psg Teinopa. ENWHCTBEHHOCTh aHATUTHUYECKOW (DYHKIMH, TIOHSATHE
aHAJIMTUYECKOE MPOJOHKeHNE (DYHKIUH.

Oco06pie Touku. M3onupoBannsie ocodsie Touku (MOT). Pan u Teopema Jlopana.
Kmaccudpukanms HMOT. Hynmu wm momrocel. Teopema Coxomkoro u Ilukapa. ILlemas u
MepoMopdHas GyHKIHS.

Boryer ¢yHKIIMU ¥ OCHOBHBIE T€OpeMbl O BblYeTax. [IpocThie crocoObl BHIUMCICHUS
BBIUETOB. BhIunciieHne MHTETPaIOB C IOMOIIBIO BEIYETOB.

5.2.. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

3.3. Jlekuuu
Tema nexyuu

1

1.1 [Tone C KoMIUIEKCHBIX Yuced. MOoAyJib U apryMEHT KOMIUIEKCHOTO YHUCIa.
I'eomeTpuueckast HHTEpIIpeTaUsl KOMIUIEKCHBIX YKcell. Pacimupennas
KOMIUIEKCHAsI IJIOCKOCTh, cdepa Pumana.

1.2 OKpeCcTHOCTH, OJTHOCBSA3HBIE U MHOT'OCBSI3HBIE 00JIACTH KOMILJICKCHOM
miockoct. OyHkmu u otodpakeHus u3 C B C. OHONMMCTHBIC U 00paTHBIC
(bYHKITIH.

1.3 [Ipenen pyHKkIMU U €r0 OCHOBHBIE CBOMCTBA. HenmpephIBHOCTS 1 paBHOMEpHAs
HENPEPBIBHOCTH (DYHKITHH.

2.1 [locnenoBarenbHOCTH M psAdbl KOMIUIEKCHBIX YHCEN, HMX CXOJUMOCTH.
Kpurepuit cxonumoctu. @yHKIMOHAIBHBIE IIOCIEN0BATEIBHOCTH, PSABI, HX
00acTh cxoaumMocTu. PaBHOMepHasi CXOAMMOCTb.
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2.2

Kpurepuii paBHOMEpHON CXOIUMOCTH (YHKIMOHAIBHOTO psiaa. JlocTaTouHbIM
IIPU3HAK CXOAUMOCTH. TeopeMa 0 HeIPEephIBHOCTU CYMMBI psijia.

23

CreneHHble pAIBI, paguyc W Kpyr cxomuMocTH. Teopema AOlens u ee
cienctBus. @opmyiisl BeraucieHus paauyca cxoqumoctu (Komm , Jlanamb6epa,
Komm — Apumapa). OmpeneneHre 53J€MEHTApHBIX (QYHKIUKA C TOMOIIBIO
CTENEHHBIX PSI/I0B.

3.1

[IpousBonHas u guddepeHnman (QyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO,
AQHAIUTUYHOCTh B TOYKE W B O0JACTH, MPABWIO BHIYHUCICHHE MPON3BOJHOM.
Teopema o auddepeHIUpyeMOCTH CTENEHHBIX pSAAOB M MPOU3BOJHBIC

dyscum € 5SINZ,C0SZ

3.2

[Ipou3BosHBIE OCHOBHBIX 3JeMEHTapHbIX (¢yHkuuid. Heobxogumoe wu
JIOCTAaTOYHOE YCJIOBHE aHATUTUYHOCTH (yHKIWHU. YcimoBue Komm — Pumana
(opMyIIbI HaX0XKIEHHSI TPOU3BOIHOM.

33

I'eomeTpuueckuii CMBICT MOIYJS M apryMeHTa MPOU3BOJHON (YHKIIUH
KOMIUIEKCHOI'O nepeMeHHoro.Ilonsatue KOH(pOpMHOE 0TOOpaKEHHUE;
KOH(QOPMHOCTh JIMHEHHOTO OTOOPaKEHHS M €€ CBS3b C IIKOJBHBIM KypCOM
MaTEMATHUKH.

4.1

KommiekcHOe MHTErpupoBaHUE U €ro CBOMCTBA. BhIUnciIeHHWE KOMILIEKCHOTO
o
f 'dz
WHTErpana, mpumep: =2 . Teopema Komm i1 OJHOCBS3HOMN
MHOT'OCBSI3HOH 001aCTell U UX CIEACTBUA.

4.2

[lepBooOpa3nast u HeonpeaeneHHbI nuterpai. @opmysna Hetorona Jleitbuuna.
WHTerpanbHoe onpeneneHue JorapupmMuiaeckoit GyHKINN.

4.3

UnterpanbHas  ¢opmyna Komm. beckoneunas auddepeHunpyeMocTb
aHamUTU4YecKoH (GYHKIMU M (popMylia BBIYMCICHHUS HPOM3BOJHOW N — TO
MOpSIKA.

4.4

Teopema JIuyBusmia. OcHoBHasi TeopeMa anreOpol. Teopema Mopepa. Psibl
aHAJMTUYECKUX (QYHKUUN U UX JUPPepeHIIUPYEMOCTh U HHTETPUPYEMOCTb.

5.1

Teopema Teiinopa, psan u korddunmenTs! Teinopa. Teopema eJMHCTBEHHOCTH
aHamuTHdeckor GyHKuuu. [ToHsTHE aHATTMTUYECKOTO TPOIOJKECHHUSI.

5.2

Psn u reopema Jlopana. [ToBeneHne aHaTuTHYECKON (DYHKIIUU B OKPECTHOCTH
W30JJMPOBAHHON 0COOOM TOUKH Z =

53

Knaccudukanus nzonupoBanHbIx 0coObix Touek. Hynmu u momtocel. Teopema
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Caxonkoro u I[Tukapa. llenas u MmepoMopdHbIe HYHKITUH.

Boruer aHanutuueckoil (pyHKIUH, OCHOBHBIE T€OpeMbl O BblueTax. lIpocTeie

5.4
CIOCOOBI  BBIUMCIICHHUS BBIYETOB OTHOCHTENBHO TIIOJIOCA, BBIYHMCIICHHUE
OTIpeIeIEHHBIX MHTETPAJIOB JEHCTBUTENBHBIX (PYHKIIMH ¢ TOMOIIBIO BBIYETOB.
IIpakTHyeckne 3aHATUS
1.1
@opMbl 3alUCH KOMIUIEKCHOTO 4YHCJa, JUHUM U 00JacTH B KOMIUIEKCHOM
wiockocTh. [locnenoBareabHOCTH, GYHKIIMH U OTOOPaKCHHSL.
1.2
Haiiti oGpas kBagpara O=<Rez<l — 0<Im=<1 ppy oroGpaxennn
W=2z+1
1.3
[Ipenesn, HempepbIBHOCTh, NOCJIEI0BATEIBHOCTH U PSIbl, CTEIIEHHBIE PSIIbL.
1.4
OcHoBHbIE 3JIeMEHTapHbIe (PYHKINU U UX OTOOpaKEHHUSL.
2.1.
CrenenHoii psia. Paguyc u Kpyr cXoJIMMOCTH.
3.1 [IpousBogHass (QyHKIMKM KOMIUIEKCHOW TiepeMeHHOW. Ycmoue Komm -
Pumana.
3.2 I'eomerpuueckuii cMbica Moayiist 1 aprymenTa. Kondopmuaoe otobpakenue.
4.1 KomMIiekcHoe nHTErpupoBaHueE.
4.2 Wurerpanshas Gopmyna Komn.
4.3 O6o006mennas uaTerpaibHas ¢popmyna Kommu.
5.1 Psier Teitnopa u Jlopana. OcoObie TOUKH U UX KIacCU(pUKAIIHS.
5.2 BrraeTs! aHanuTHYeckoi ()yHKIIMU M UX BBIYMCIICHUE.
53 [IpumeHneHne TeoOpuu BBIUETOB, K BBIYMCICHUIO HHTETPAJIOB.

7. ®OH] OUEHOYHBIX CPeACTB I NPOBeJeHUs] NMPOMEXKYTOYHOH ATTeCTALMU

00y4aromuxcs no JMCHUIVINHE (MOIYJTI0)

7.1. Hepeqe}lb KOMIIeTEHIIMH ¢ YKa3aHuEM I3TalloB UX (l)OpMHpOBaHHﬂ B Ipouecce 0CBOCHUA

o0pa3oBaTeJLHON NMPOrpaMMbl

Komnerenmust Dtansl HOPMUPOBAHUS [pouenypa
OILICHUBAHHUS
1 2 3
YK-1 Cnocoben ocymecTBiATs | 3HaTh: 0a3WCHBIC MOHATHS OCHOBHBIX Pa3feioB MaTeMaTHKH W | YCTHBIN ompoc,
MOUCK, KPUTHUYECCKUI aHANN3 U | MX BHYTPUIPEAMETHBIE CBS3H. TECTUPOBAHUE,
CHHTE3 uHpopMannK, | YMeTh: YCTAaHOBHUTH JIOTHYECKHE CBS3M MEXAy OCHOBHBIMU | KOHTPOJbHAs
MIPUMEHSATh CUCTEMHBIN TTOIXO/ | MOHATHS W CBOWCTBAMH METOJMYECKUX OOBEKTOB, MOCTPOHTH | pabora
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A peHICHHS TMMOCTABJICHHBIX

MOJIETIH MaTeMaTHYECKUX CTPYKTYp Ha OCHOBE ()OPMYJI JIOTHKH

3a1au BBICKA3bIBAHMUI M MPEIMKATOB.

Baaners: HaBBIKAMH TIpUMEHEHHS IOCTPOEHHBIX

MaTeMaTHYECKUX Mofiesiel sl peleHus 3a/1a4 IPaKTUKH.
IIK-2 - CrnocobeH | 3uaTh:  OCOGEHHOCTM  MATEMaTHYECKOrO  TOHATHIHOTO | YCTHBI ompoc,
OCYLICCTBIIATE O6YHEHHE | \iinitenms M WX CBA3b CO CTPYKTYpaMH TO3HAHHS, OCHOBHBIE | TECTHpOBAHNE,
yue6HOMY TpE/IMETY, BKJIH0YAst

METO/Ibl JIOKA3aTeIbCTBA U AITOPUTMbl PEUICHHsS CTaHIAPTHBIX | KOHTPOJIbHAs
MOTHBAIHIO yue6Ho- 5
O3HABATEILHOT 3aj1a4 M0 MaTeMaTHYECKOH JIOTHKE. pabota

JIeSITEILHOCTH, Ha  OCHOBE
WCIIOJIb30BaHUsI COBPEMEHHBIX
MPeIMETHO-METOTUYECKUX

TTOIXOZ0B M 00pa30oBaTEIbHBIX

3a1a4.

YMeTh: AHAJIM3UPOBATH PEIICHUA CTAHAAPTHBIX MATEMATUICCKUX

BJIal[eTb: HaBbIKaMH MPOBEACHUA JOKA3aTCIbHBIX paccymneﬁnﬁ,

. pemieHusl  CTaHAApPTHBIX  337a4 [0  MaTeMaTHYECKUM
TEXHOJIOTUH
JICITUTIITMHAM.
7.2. OnucaHue nMokasaresieil H KpUTepueB OLCHMBAHUSA KOMITETEHIIMI HA Pa3JIMYHbIX
Tanax ux GOpPMUPOBAHHUS, ONIHCAHKIE IIKAJ OLICHUBAHHUS
YK-1 CniocobeH ocymiecTBIsTh NONCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HH(OpMAaNMH,
NMPUMEHATH CUCTEMHBII MOAX0/ AJIsl PelIeHUS NMOCTABJEHHBIX 3a1a4
ITokazatemn  (uto  oOywaromuiics OneHovHas mkaiza
JIOJIKEH MPOJIEMOHCTPUPOBATH)
YIOBJIETBOPUTEIbH | XOPOLIO OTJINYHO
0
3HaTh: OCYHIECTBIATL MOMCK, | 3haer  OCHOBHBIC | 3HaeT yueOHbIA | 3HaeT rIy0oOKO M MPOYHO
KPUTHUYECKMH  aHanu3 W CHHTE3 | HOHSATHA M HX | MaTepHal. Ymeer | yueOHbIH Mmarepuall,
urHbopMAIHH CBOWCTBa, HO NpHW | NPAaBWIBHO  INPHUMEHHUTH | CBOOOJHO OTBEYaeT Ha
pelIeHun 3a7a4 | TEOPUIO IIPH BBHINOJHEHUH | BONpochl. Pemaer 3agaun
Ymern: pemarb o o
JOIycKaeT TIpyOble | NpaKTUYeCKUX  3aJaHUM, | pa3lIU4HBIX ypOBHeH
NPaKTHICCKUC 3a1a4H. OIITNOKH U | BIageeT HEOOXOOUMBIMHU | TPYZHOCTH, MPaBHIBHO
Baagerh: mpuMeHsTe  cuctemmpii | HETOTHOCTH B | IpMEMaMH  BBITMOJIHEHHS | 0OOCHOBBIBAET TNPHHATOE
peo0pa3oBaHMsIX NPAaKTUYECKUX  33JaHUi, | peleHue, BJaseeT
MOAXOJ U PEIICHHUS MOCTABIEHHBIX
¢dopmyn HO 3aTpyAHsAeTCS C | Pa3HOCTOPOHHUM
sanad. OPUMEHEHUEM  3HAHWH, | HABLIKOM M  [PHEMAMH
CBS3aHHBIX C  HOBBIMH | BBIIOJHEHUS
HECTaHAAPTHBIMHU NPaKTUYECKOr0 3aJaHus,
3agagamu.  lloka3blBaeT | MOKa3blBaeT  JOJDKHBIM
MIPUMEPHBIN YPOBEHb | YpPOBEHb
chopmupoBaHHOCTH c(hopMUPOBAHHOCTH
KOMITETeHIINH KOMIIETEHIINN

IIK-2 Cnocoben ocyuiecTBnsaTs oOydeHHE y4eOHOMY IpeAMETy, BKIIOYas MOTHBAIMIO Y4eGHO-

MMO3HaBaTEILHOU JACATCIBHOCTH, HA OCHOBC HCIIOJB30BaHUA COBPEMCHHBIX IMPEAMETHO-METOAUYCCKUX ITOAXO0O0B U

O6pa3OBaT€J'ILHBIX TEXHOJIOTUI

[Mokazaream  (4ro  oOyuarommiics OneHoyHas mIKana
JIOJDKEH TPOAEMOHCTPUPOBATH)
yIOBJIETBOPUTEIbH | XOPOLIO OTJINYHO
0
3naer: OCYWIECTBUTD | 3pger  OCHOBHBIE | 3HAET yueOubIi | 3HaeT TIy6OKO M IIPOYHO
oOyueHue y4yeOHOMY TIpeAMETY, Ha | HOHATHI W WX | MaTepHal. VYmeer | yueOHbIH Marepuall,
OCHOBE HCIOMB30BAHMs CoBpeMenmpix | CBOHCTBA, HO MPH | MPABWIBHO  MPHMEHHTH CBOOOIHO OTBeyaeT Ha
peuieHun 3a7a4 | TEOPUIO TPH BBIMOJHEHUH | BOMPOCHL. Pemaer 3agaun
TIPEAMCTHO-MCTOAMICCKHX IOIX0L0B. JOIyCKaeT TpyOble | MPaKTHYECKUX  3aJaHUi, | pa3In4HBIX YpOBHei
Ymeer: Ha OCHOBE | OIIUOKH U | BIageeT HEOOXOAMMBIMH | TPYIHOCTH, IPaBHIBHO
TEOPETHYECKHX SHaHM pemary | HETOYHOCTH B | IpHeMaMH  BBITIONHCHHUS | OOOCHOBBIBACT HPHHATOC
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MIPaKTUYECKHUE 3aJauH. 1pe06pasOBaHUAIX
dopmyn

Baapeer: HCIIOJIb30BAHUS

COBPEMEHHBIX IIPEAMETHO-

METOAUYCCKHUX ITIOAXO0A0B

MPaKTHYECKUX  3aJaHUH,
HO 3aTpyIHSACTCS c
MIpUMEHEHUEM 3HAHUH,
CBSI3aHHBIX C  HOBBIMU
HeCTaH}IapTH bIMHU
3aJlauaMu. Iloka3piBaeT
MIPUMEPHBIN YPOBEHb
chopmupoBaHHOCTH
KOMIICTCHITIH

penieHue,
Pa3HOCTOPOHHUM
HAaBBIKOM UM IpUEMaMH
BBITIOJTHEHHS

OPaKTHYECKOTO 3aJaHusl,

BJIaACCT

MOKa3bIBAET  JOJDKHBIN
YPOBEHb
c(hOpMHUPOBAHHOCTH
KOMITETEHIIHH

7.3. TunoBble KOHTPOJIbHbIE 32JaAHUA MM HHbIE MATepHaJbl, HEOOX0AUMBbIe JJIsl OLEHKH 3HAHMIA,

yMeHHﬁ, HAaBbIKOB U (I/IJ’[H) ONIbITA T€ATCJIbHOCTH, XaPAKTCPU3YIOIUX ITAIIbI q)Ole/IPOBaHl/Iﬂ KOMIIeTEHIIMH B

npouecce 0CBOeHHA 00pa3oBaTe/JLHOM NPOrpaMMbl

II.

1.

Iv.

VL

II.

II.

KonTpoabsnas padora Ne 1

[IpencraBuTh B pasHbIX HOpMax 3alKCH U H300pa3uTh HAa KOMITIEKCHOH IIIOCKOCTH:

1+i
7= - . 3~ . [A 3 . .
1 1-i . o z=Vi . 3) Z:(l—l\/?)) 4) z=[1+21)[2+]
Haiit MHOXECTBO TOUCK Ha MIOCKOCTH KOMIUICKCHOW IIEPEMEHHOW £, yJOBJIETBOPSIOMINX YCIOBHIO:
e 1<|z42+i|<2 7 2
1) 7+1 5 2) —‘Z 1‘— 3) Jmz'<1 4) Rez =1
Haiiti nelicTBUTENBHYIO 1 MHUMYIO 9aCTH CIECAYIONINX (PYHKIHI:
Z+i
W=—— _ =2 2
1 W=2"+2i 2) z—i 3 W=z +’Z‘ 4 W=2z"Rez
CyIIeCTBYIOT T IPEENEl B TouKe £ =0 CIeIyoNMX (QYHKIUI?
_Z _lz] Rez Jmz
flz|=> flzj== flz)=="+ flz)=="=
D Z 9 ) Zo 4 z
HccnenoBaTh Ha HEMPEPBIBHOCTD CICAYIONINE (DYHKIIUH:
V4
PR : flz)= _ 2
Haiitu paguyc n Kpyr cXoAUMOCTH psija:
o0 Z_l n 00 7 n 0 ’ , 0 in
IR 3 £ B NS AN o e
1) n=0 n! ) n=1 n . 3) n=1  4) n=0 n2+1

Kontpoasnas padora Ne 2

Haiitu:
l. cosi|

p iy 2y iy

OmnpenenuTs MHOKECTBO TOUYEK KOMITJIEKCHOH MIIOCKOCTH, B KOTOPBIX (DYHKITHS f (Z )

I[I/I(l)(l)epeHL[I/IpyeMa, BbIYUCIIUTD IIPONU3BOJHYIO f'(Z] W BBUICHUTH aHAJIUTUYHOCTH f(z] Ha 3TOM
MHOXKECTBCE:
2 . 12 . .
o fla=z+ilef ) flel=gy—ige 5 flo=lzdim

flz|=cos z+2i

BISCHHUTBH, BO UTO IIPCO aA3yCTCAd MHOXCCTBO IIJIOCKOCTH IIpHU OTO AXKCHHUU
B , 6 D A 6 ,

OCYILECTBIIIEMON (PYHKITUCH W=U+iV . U3006pa3utsb D pammockocrn £ wmee obpa3
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Q wa wiockoct W . Haittn K03(h(HUIMEHT HCKaXeHHUs MaciiTaba u yroJl II0BOpPOTa IIPH 3TOM

0TOOpaKCHHH.
Iv.
[ .
. D=\Z: W=iZ+3 |
» D=Z:x*+y<l x>0 W=4Z43i |
D= IZ 0<y<— x<0,W=3Z+i
3) ;
5 D=Z:x>0,y>0,W=iZ+2
KonTtpoabHasi pa6ora Ne 3
L BreraucinTe HHTETpaN QYHKITUH f (Z] 10 KOHTYpY ¢

fRezdz,{?:{Z :Jmz=Rez-2,0<Rez<2
DR ;
[ 22dz,£=|2: Jmz=(Rez)?,0<Rez<1|

2) ¢
f 2Jmz*dz,8=|Z:|2|=1,-n<argz<0)|
3) ¢
T .
fcoszdz g 2= L=
4) ¢ s - OTPE30K MPSIMOH, COCTUHSFOIINI TOUKA

II.  C nomorpto nHTErpaNIbHOM (hopMyItel Koy BEIYNCIUTD UHTETPAIL:

f shz f chz f Ce _dz;

2-27
1) |z|= 12 2) |z 22 3)  [-2f=1 Zle—1 4)
dz
12 226244
III. Haiit; BeI9eTH GYHKINH f (Z J B €€ 0COOBIX TOUKaX:
_ gz
f(Z)——, Zz
2-1y 3 % flz)= 7 -
1) 4 2) f(Z):Z e, 3) (Z_l) 4) f[ZJ—th.
V. BrruncnuTe UHTErpabL:
lez; f 1—coszdz; f tgzdz;
S5 2223 L7 g
) l2l=16 2) l2l=1 3) =2 4)
f z3sinldz.
Z

l2l=1

IK3ameHayuoHHble 80NPOCHL NO KYPCY
«JeMeHTbI Teopust QYHKIUI KOMIIJIEKCHOTO IepeMEHHOI0»
1. Tlonme C koMIIIEKCHBIX uncell. JledcTBUS HaJl KOMIUICKCHBIMHU YHCIIaMHU.
2. Monysib 1 apryMeHT KOMIUIEKCHOTO YHCIa.
3. AnreOpaunueckas, TpUTOHOMETpUYecKas Qopma 3amucu KOMIUIEKCHBIX uwncen. dopmyna
Myagpa.
4. PacmmpeHHas NpOeKUUs U PACHIMPEHHAs] KOMIUIEKCHAs ITIOCKOCTb.
5. OKpecTHOCTH, OJHOCBSI3HBIE 1 MHOTOCBSI3HBIE 00JIACTH KOMIUIEKCHOM TUIOCKOCTH. DYHKIINH U

orobpaxenus u3 C B C.
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6. OgHOoNMCTHBIE U 0OpaTHBIC (QYHKIUH.

7. OCHOBHBIE 3JIEMEHTapHbIe (PYHKINN KOMIUIEKCHON EPEMEHHOM.

8. Ilpenen HenmpepbIBHOCTH M pAaBHOMEPHAsl HEMPEPBHIBHOCTH (PYHKITHH.

9. IlocnenoBaTenbHOCTH U PAAbI KOMIUIEKCHBIX YUCEIL.

10. ®yHKIMOHABHBIE MTOCIE0BATETLHOCTH, PSJIbI, UX 00JIACTh CXOAUMOCTH.

11. PaBHOMEpHAs cX0AUMOCTB. JlOCTATOUHBIN MPU3HAK PABHOMEPHON CXOAUMOCTH.

12. CteneHHbIE pAMIbI, PAANYC U KPYT CXOJUMOCTH.

13. ®opmyna Komm — Anamapa.

14.  Ompenenenue  dJ€MEHTApHBIX  (QyHKIMH C  TOMOIIBIO  CTENEHHBIX  PAJOB.
15. TlpousBomnas u auddepeHnnan GyHKIHH KOMIUIEKCHOTO MEPEMEHHOT0, aHATUTUYHOCTD B
TOYKE U B 0OJIACTH.

16. MHOTOT€HHOCTb M aHAJTUTUYHOCTh (DYHKIUU KOMIUIEKCHOTO IIEPEMEHHOTO.

17.ITpou3BoHbIE OCHOBHBIX 3JIeMeHTapHbIX (GyHKIMH. Ycnosue Komm — Pumana.

18. T'eomeTpHyecKHii CMBICT MOIYJSl W apryMeHTa IMPOW3BOJHOW (YHKIHMH KOMIUIEKCHOTO
MIEPEMEHHOTO.

19. lonstue xoHpopMHOE 0TOOpaKEHHE; KOHPOPMHOCTD JIMHEHHOTO OTOOPAKECHHUSI.

20. KommnekcHoe unterpupoBanue. Teopema Korm u ee ciaeacTaus.

21. IlepBooOpa3Has u HeonpeaeneHHblil uurerpai. @opmyna Hetotona — JlelioHumna.

22. NnTterpanbhas Gopmymna Komm.

23. beckoHeuHas qu¢GEepeHIUPYEMOCTh AHATUTHYSCKON (YHKITHH.

24. Teopems! JlnyBuis u Mopepa. OcHOBHas Teopema anreOphl.

25. TudpdepeHmpyeMoCcTs M UHTETPUPYEMOCTh PSAJIOB AHATUTHYECKUX (DYHKIINH.

26. Teopema u psg Teitnopa. ETUHCTBEHHOCTh aHATUTHYECKON (QYHKITHU.

27. Ocobble Touku. M3onuposannbie ocodbie Touku (MOT).

28. Psn u reopema Jlopana.  Knaccudukarus MOT.

29. Hynu u nontockl. Teopema Coxonkoro u Iukapa.

30. Lenas u mepoMopdHas GyHKIHS.

31. Boruer pyHKIINN U OCHOBHBIE TEOPEMBI O BHIYETAX.

32. IIpocTbie ciocoObl BHIYMCIECHUS BEIUETOB. BhIurcieHe HHTErpajioB ¢ MOMOIIbIO BHIUETOB.

8.IlepeyeHb OCHOBHOI M 1OMOJTHUTEIbHOH Yu4eOHOI TuTepaTyphbl, HEOOXOTUMOM AJ15 OCBOEHUS
AMCHMILUTMHBI (MOTYJIs1)«DJIEMEHThI TEOPUS PYHKUMA KOMILIEKCHOIO IePeMEeHHOr0»
8.1. OCHOBHAA JIUTEPATYPA

1. Habynun M.U. 1112 CO6opHUK 33124 110 TEOPHH (DYHKIIMNA KOMILIEKCHOTO IEPEMEHHOTO
/M.N. abynun, E.C. IlonoBunkuH, M.MU.Kapnos.-2-2 wu3a.-M.: BHUHOM.
Jlaboparopus 3nanuit, 2010.-362c.

2. U.M.Ilerpymenko.K93 Kypc Beicmieir matemaTuku. Teopus (yHKIMH KOMIUICKCHOM
nepeMeHHoil.  Jlekmum W mpaktukym.  Yuebnoe  mocobue/Ilox  obmi.pen.
N, .M.Iletpymiko.-CII6. «Jlanby», 2010.- 368c.

3. IlaGynun, M. U. Teopus ¢pynkuunii kommiekcHoro nepementnoro / M. U. IllaGynuH, FO.

B. CumopoB. — 3-¢ m3a. — Mocksa : JlabopaTopusi 3HaHu#, Jlaboparopus ba3oBbix
3unannii, 2016. — 301 c. — ISBN 978-5-93208-209-6. — Tekct : 3IeKTPOHHBIN //
OnektpoHHo-OnOnmnoreunass  cuctema [PR - BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/88998.html

4. bepumreiin, T. B. Teopust pyHKIMii KOMITIEKCHON MEpeMEeHHOH : yueOHoe mocooue / T.
B. bepumreiin, /. A. Ilpokyaunn. — HoBocubupck : CuOMpCKuil rocyaapCTBEHHBIH
YHUBEPCUTET TeJIEeKOMMYHUKanuii 1 nuapopmatuku, 2017. — 64 c. — ISBN 2227-8397.
— Texkcer : anexTpoHHbIH // DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/78153.html
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Cokonenko, E. B. Teopus ¢yHKIuN KOMIIEKCHBIX TNepeMeHHBIX. OrnepairoHHoe
ucuncnenne : ydeOHoe mocobme / E. B. Cokomenko. — CraBponons : CeBepo-
Kapkasckuii penepanbubiii yauepeuret, 2017. — 199

8.2. JOIIOJIHUTEJIbHASA JIMTEPATYPA

1. bunianze A.B. OCHOBBI TEOPUH AHATUTUYECKUX (PYHKITUI KOMIUIEKCHOTO
nepemeHHoro, M., «Hayka», 1969r.

2. IlpuBanos N.N. Beenenne B Teoputo PyHKITUH KOMITJIEKCHOTO IEPEMEHHOTO, M.,

«Hayxka», 1984r.

1. 3aitaynabunoB M.M. Teopus ananutuyeckux pyuaknuii. Met. [Tocobue, Maxaukana,
1988.

2. Mapkymesnu A.W. Kpatkuii kypc Teopun aHanutuaeckux GyHkiui, M., «Haykay,
1978r.

3. JHaswinoB H.A., Koposkun I1.H., Hukonsckuii B.A. CO0opHuUK 3a1a4 11O
MareMatuueckoMy ananusy, M., [Ipocsemienue, 1973r.

4. Kpacnos M.JI., Kucenes A.N., Makapenko I'.11. DyHKIIHUSI KOMILIEKCHOTO
IepeMEeHHOro U Jip., M., «Hayka», 1971r.

5. bepman I'.H. C6opHuUK 3a/1a4 110 KypCcy MareMaTu4eckoro ananusa, CaHkT —
[etepOypr, nuzparensctBo «IIpodeccus», 2003r.

9. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « UHTEpHETY,

H606X0)]HMI)IX AJid OCBOCHUSA TUCHUIIJITHMHBI (MOI[yJ'lﬂ)

1) Bukunienus http://ru.wikipedia.org/wiki

2) O6pa3oBaTenbHBIN MATEMATUYECKUHN CAUT « IKCTIOHEHTA»

http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTUYECKUX YpaBHEHUM

http://egworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs maTtemaTnka B oqHOM MecTe!

http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremaruyeckoe Gropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

10. Mertoanyeckue yKa3aHuUsl IJA OO0y4AKIIMXCS MO OCBOCHUIO IWCIHUIIMHBI
(Mony.Jist)

Jlns m3ydeHus Kypca CTyJ€HTaM HEOOXOAMMO HCIIONIb30BaTh JICKIIMOHHBIM MaTepuall,
y4eOHUKH U y4yeOHble TOCOOUs W3 CIHCKA JUTepaTyphl, CTaThH M3 MEPUOJUYECKUX W3/IaHUH,
pecypchl ”HGOPMAITMOHHO-TENIEKOMMYHUKAIIMOHHOW ceTu «THTepHEeT»

Kpome toro, 1ienecoodbpa3zHo UCIOIb30BaTh CIAEAYIOIINE METOANYECKUE MaTePHAIbL:
BapuaHTbl KOHTPOJIBHBIX PadOT U TECTOB.

3agauu A7 NPaKTUUECKUX 3aHATHH CaMOCTOATENILHOW paboThI

Pa3narounslii MmaTepuan 1 NPaKTHYECKUX 3aHATUH.

3amaHus AU IPOMEXKYTOUYHOIO M TEKYIIEro KOHTPOJIS 3HaHUM CTyAECHTOB.
DJNIEKTPOHHYIO 0a3y JaHHBIX MO JUCHUILINHE.

PaGouue TeTpaau cTyI€HTOB.

SRR e

I[J'IH TCOPECTUUCCKOIO MU MPAKTHUYCCKOI'O YCBOCHHUS IUCHUILIMHBI OoNBIIIOE 3HAUECHHE

HUMECT CaMOCTOATCIbHAs pa60Ta CTYACHTOB, KOTOpasA MOXCT OCYWICCTBIIATHCA CTYACHTAMU
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http://www.exponenta.ru/educat/class/courses/student/ode/
http://www.matburo.ru/ex_ma.php?p1=madiff
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

WHAUBUAYAIBHO U MOJ PYKOBOJCTBOM IpernoaBaTels.

CamocTosTenbHast paboTa CTYJ€HTOB, IPEAYCMOTPEHHAs! Y4eOHbIM IUIAaHOM B 00BbEME HE
menee 50-70% oOmero konuuyecTBa 4YacoB, HampaBlieHa Ha Oonee TIyOOKOE YCBOEHHUE
M3y4aeMoro Kypca, (GOpMHpPOBAHHE HaBBIKOB HCCIIEIOBATEIBCKOW PabOTHI M OPHUEHTHUPOBAHHUE

CTYACHTOB Ha YMCHHC IPUMCHATH TCOPECTUYCCKUC 3HAHUA HA MMPAKTHUKE.

llocne u3yuenuss meopemuyeckoco mamepuanra  ««JeMeHTbI Teopusi (QYyHKIUIA
KOMILJIEKCHOT'O NePeMEeHHOTI0»

CTYJICHTBI JIOJDKHBI:

3HATh: OCHOBHBIC MOHSTHS KOMIUIEKCHOTO aHalin3a, OCHOBBI TEOPUH aHAIMTHYECKHUX
GyHKIHA.

YMeTb: TPOBOAWTH HCCICAOBAHUS CBSI3aHHBIE C TIOHATHSMH M yTBEPKICHUSIMH
AUCIIUITIIINHBI.

Baanerb: OCHOBHBIMHU TOJIOKEHUSIMH Kiaccuueckux pasnenoB TOKII.

JlJis yCnemHoro ocBoeHusl yueOHOro mMarepuaia Kypca «jaeMeHTbl Teopusi GyHKIuii
KOMILJIEKCHOTO MepeMeHHOro» TpeOyroTCs CUCTeMaTH4ecKas padoTa Mo W3YUYEHHUIO JCKIUUA U
PEKOMEHIyeMOM JINTEPATYPhI, PEIICHUIO TOMAIIHUX 33a7a4 ¥ JOMAITHIUX KOHTPOJIBHBIX paboT, a
TaK)Ke aKTUBHOE y4acTue B padoTe MPaKTUUYECKUX 3aHATUH.

[lokazaTenem OCBOEHHs Marepuana CIy>XUT YCHEUIHOE pElIeHHe 3a7ad MpeasiaraeMbIX

JIOMAITHUX KOHTPOJIBHBIX pPabOT M BBITIOJIHCHUE AYJAUTOPHBIX CAMOCTOSTEIBHBIX M KOHTPOJIBHBIX
pabor.

B kadecTBe OLIEHOYHBIX CpEACTB npor‘paMMoﬁ AUCHUILIMHBI ITPEAYCMATPUBACTCS:

¢ TeKyIMA KOHTPOJIb (ayJMTOPHBIE KOHTPOJILHBIE PAOOTHI, JOMAIIHHUE 33/IaHNS).
¢ TIPOMEXKYTOYHBINA KOHTPOJIb (IK3aAMEH).

(DOPMbl meKyuieco, npomedsNCcymo4H0o20 U unoco6020 KOHmMpOJisl.

Texywuii KOHMpPOL:
- CamocTosTeIbHBIC PAOOTHI
- UupuBuayaibHbIe 3aJaHUS

- Onpoc CTyJIeHTOB
LIpomedrcymounsiit KOHMPOTL:
- KontponpHas padota mo Kypcy
Hmoeoswiti konmpons:
-3a4eT

11.Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHHH
0o0pa3oBaTeIbHOIO NMpolecca Mo TUCHUILINHE (MOYJ/II0), BKJIKYAs MepeYyeHb
NPOrpaMMHOro odecrieyeHusi 1 MHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM

1. DnekTpoHHas OuONMHMOTeKa Kypca, KOHCIEKTHl JICKIMH, 3aJaHus s
MPAKTUUECKUX 3aHITUA M CAMOCTOATENbHOW pabOThl, BAapUaHTBl TECTOBBIX 3aJaHUM s
MPOBEPKU TEKYIIUX M OCTATOYHBIX 3HAHWM CTYACHTOB, BAPUAHTHI 3aJaHUM ISl TEKYILEro U
MIPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUN 00ydaromuxcs

2. KommnbrotepHoe u MynbTUMeHiHOE 000pynoBanne MY
3. Meroandeckne peKOMEHIAIMH TI0 U3YYEHUIO TUCIUILTAHEI.
1. Onncanne MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM IJIs

OCylIeCTBJIeHHs 00Pa30BaTEeJIbHOIO NMpoIecca Mo TUCHUILIMHE (MOIYJIIO)

21



Jlng  mpoBeneHWs JIEKUMOHHBIX W NPAKTHUYECKUX 3aHATHA HMEIOTCS  ayJUTOPHH,
OCHAIIIeHHbIE Bcell He00X0IMMOM MeOemblo U HHBEHTapeM. /{11l OTAeNbHBIX 3aHATUH ayAUTOPUU
OCHAILIEHbI IPOEKTOPOM, HOYTOYKOM U MHTEPAKTUBHBIM 3KPAHOM JUIsl IEMOHCTPALUU CIaiiIoB U

T.II.
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