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1. llesis ocBOEHUSA JUCHUIJIMHBI (MOXYJIA)

Heabio ocBoeHust AUCUUILTNHBL « Teoprs QyHKINN KOMIUIEKCHON TIepEeMEHHOID»

SABJIIIOTCA

- dbopMHupOBaHUE 3HAHHM 110 MATEMAaTHIECKOMY aHAIN3Y HEOOXOAUMBIX IS
pelieHus 3a1a4, BO3HUKAOIIUX B IPAKTUYECKOU JIESITEIbHOCTH;

- Pa3BUTHUC JIOTUYCCKOI'O MBIIIJICHUS WU MaTeMaTHUECKOM KYJBbTYPHI,

- (dopMupoBaHre HEOOXOAMMOTO YPOBHS MOATOTOBKH JJI1 TOHUMAHUS JPYTHUX

MAaTCMAaTUICCKUX U MPHUKIIAAHBIX JUCHHUIIINH,

Koa xomme-
TEHIHU

Conep:xanue KOMINETEHIIHU

NHaukaTopsbl J0CTHXKEHUS] KOMIIETeH-
1107071

YK-1

Crioco6eH oCyIIeCTBIISITh TTOUCK,
KPUTHYECCKHI aHAIIU3 U CUHTE3
nHpOpMAaINH, TPUMEHSTh CH-
CTEMHBII TIOJIXO/T JUIsI PEIICHUS
IIOCTABJICHHBIX 3a1a4

YK-1.1. JleMoHCTpUpPYET 3HAHUE OCOOCH-
HOCTEH CUCTEMHOI'0 U KPUTUYECKOTO
MBIIICHHSI, ApTYMEHTHPOBAHHO (hopMu-
pyeT cOOCTBEHHOE CY>KJCHHE U OLICHKY
UHPOpPMaLUH, TPHHAMAET 000CHOBAaHHOE
pelIeHue.

VYK-1.2. IIpumensier noruyeckue GopMsl
U TIPOLIEAYPBI, CIIOCOOEH K pediekcuu 1o
MOBOJly COOCTBEHHOM U Uy>KON MBICIIH-
TEJIbHOW JeSITebHOCTH.

VYK-1.3. AHanuzupyer UCTOYHUKHU UH-
(opMalnuy C 1ebIO BBIIBIECHUS UX MPO-
TUBOPEUNH M MTOUCKA JOCTOBEPHBIX CYXK-
JICHUM.

[K-1

Crioco0eH 0CBaMBaTh U HCIOIb-
30BaTh 0a30BbIE HAYYHO- TEOpE-
THUUYCCKHEC 3HAHHUA KIIACCUYCCKUX
pa3aenoB MaTeMaTHYeCKOn
HaYKI/I, 6&30BI)IMI/I UACsIMHU U MC-
TOJaMH MaTEMATHUKH, CHCTEMOH
OCHOBHBIX MAaTEMATUUYCCKUX
CTPYKTYp ¥ aKCHOMATHUYECKUM
MetoaoM. CriocoOeH TpoBECTH
aHaJlu3 U TEOMETPUUECKYIO UH-
TeprnpeTanuio GopMyJIHPOBOK U
TEOpEM U MPUMEHSTH MPH perie-
HHHM 3a]1a4.

[IK-1.1. TIpumeHsieT OCHOBHBIE aJIrO-
putMbl TOKII Bo Beex paznenax marema-
TUYECKOTO 3HAHMS.

TIK-1.2. Biageer HaBBIKAMH MaTeMa-
TUYECKOTO MOJICTIUPOBAHUS IPU PELLICHUU
MIPaKTUYECKUX 3a]ad.

ITK-1.3. YMeer qoka3biBaTh H3y4eHHBIC
teopemsl TOKII, YMeer anannsupoBaTh
MPOMICHHBIN KypC.

IIK 1.4 3HaeT 1 NOHUMAET aKTyaJlbHbIE
po0JIEMBI, BBIXO/ISIIIINE 32 PAMKHU y4ueO-
HOW MH(pOpMalLUU, yMEeeT IPUMEHSTh pa3-
JMYHBIE METO/IbI U TEXHOJIOTUH JIJIS pe-
menus 3agad TOKIL.




2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OCHOBHOM MPO®ECCH-
OHAJIBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

Hucuunnuna b1.B.07 «Teopust QpyHKIMiI KOMIUIEKCHOW MEPEMEHHON» OT-
HOCHUTCSI K 4acTH, (popMupyeMoii yuacTHHKaMu 00pa3oBaTebHOTO mporecca (oc-
HOBHO# mpoeccCHoHaIbHON 00pa30BaTEILHON TPOTPaMMBbI) MOJTOTOBKH OaKaaB-
poB no HampasieHuto 44.03.05 Ilexarornueckoe oOpa3oBaHUeE.

Hucuummaa b1.B.07. «Teopust pyHKIMI KOMIUIEKCHON MEPEeMEHHOM
0a3upyeTcsi Ha KOMIIETEHIMX, 3HAHUSX U YMEHHUSX, CPOPMUPOBAHHBIX B XOJE
U3Y4YEHUS IUCHUIUIMH «MareMaTnyeckuii aHanus», «BBOIHBIM Kypc MareMarHh-
KW», «BpIciIas MaTeMaTnKay.

KoMmnerenuuu copMupoBaHHbIE B MPOILECCE U3YUEHUS TUCHUIUIMNHBI HE0O-
XOZMMBI JIJIsl OCBOCHHUS COAEPKaHUS TUCHUIUIMH «Teopust pyHKUMN 1eHCTBUTENb-
HOTO IepeMeHHOoro», «Jluddepenuanbasie ypaBHeHUs», « Teopust BEpoATHOCTEN
U MaTeMaTHYECKOW CTaTUCTUKWY, «Juddepenunanpuas reometpus», «Kypcol mo
BBIOOPY», BBINOJHEHUS 3aJaHuil (YyueOHOU, TPOU3BOJACTBEHHON MPAKTUK, HAYYHO-
MCCJIEI0BATENBCKONW PaObOThI M BHIITYCKHOM KBATH(PUKALMOHHON paboThI).

3. ILIAHUPYEMBIE PE3YJIbTATHI OBYUEHUS MO JACHUATLINHE
(MOJIYJIIO)

JucruninHa HampapiieHa Ha (OPMUPOBAHUE CIIEIYIOUIUX KOMIIETCHIIUMA
BbimyckHuka: YK-1, I[TK-1.
B pe3ynbpTaTe n3ydeHus AUCIMILIMHBI O0YYaIOIINECs TOKHBIL:

Koa xommne-

3Haer Ymeer Baageer
TEHIIMH
YK-]. - OCHOBHBIC ITOHATHA U - U3JIaratb OCHOBHBIC - HABBIKAMH MaTEMaTH4YC-
Cnocoben MOJIOKEHUS TEOPHUH TEOPETHYECKHUE TIPO- CKOI'0 MOJIEIMPOBAHUS
OCYIIECTBIIATh GyHKIUI KOMIUIEKCHO- | OJIEMBI B paMKax Mpoil- | MpH pelIeHuH MpaKTHie-

CKMX 3ajau. HaBpikamu
IMOUCKaA PCIICHUA TCOPEC-
TUYCCKUX U NPUKITAJHBIX

IIOUCK, KPUTH-
YeCKUU aHaJIN3
U CUHTE3 UH-

IO IEPEMEHHOTO0. 3HAET
MOHSITHE KOMIUJIEKCHOTO
qucia, GopMbl 3alHCH

JICHHOT'O MaTepuana,
HaXOIUTH HEOOXOIU-
MYI0 HH(pOpMaIHIO,

dbopmariumy, KOMILJIEKCHBIX YHCEJl, PEenpoIyIIupOBaTh 3a/1a4 Ha OCHOBE 0a30BbIX
NPUMEHSATh CU- | ACHCTBUS HAJl KOM- UMeIoITyrocst uHpop- UJel M METOJI0OB MaTeMa-
CTEMHBIH TOJT- MJICKCHBIMU YUCJIAMH. MaIluIo. THUKH, CHCTEMOM OCHOBHBIX

X0 IJIsd peuic- MaTCMAaTUYCCKUX CTPYK-

HUSI TIOCTaBJICH- TYyp.
HBIX 3aJ1a4
[TK-1. - OCHOBHBIE ()OPMYJIBI M | - UCHOJIB30BaTh OCHOB- | - HAaBBIKAMH HCIIOJIb30Ba-

Brnanmeer ocHoB-
HBIMH TE€OPETH-
YEeCKHMU 3HAHHU-
smu, CnocoOeH
BBISIBUTH U IIPO-
BECTH aHAJIU3
B3aHMOCBSI3EH
dbopmy u Teo-

TEOPEMBI npeameTa.
OCHOBHBIE METO/BI J0-
Ka3aTeabCTBA M TeOpe-
MBI TeOpUH (DYyHKIUN
KOMIUIEKCHOM nepe-
MEHHOM.

HbI€ 3HAHMS KJIacCUYe-
CKUX Pa3JIeIoB MaTeMa-
TAKH W  QJITOPUTMBI
TOKII npu pemenun
3a1a4, TPUMEHATb OC-
HOBHBIE TEOPEMBI U 3a-
Ja4u Teopuu (GyHKIIUHA
KOMIUJIEKCHOM nepe-

HHSI 3aKOHOB JIOTUKH Ma-
TEMaTUYECKUX paCCyxkIe-
HUA B Jpyrux o01acTsx
YEeJIOBEUYCCKON JEATCILHO-
CTH; COBPEMECHHBIMH TEX-
HOJIOTUSIMUA OOHOBIICHUS M
MpUMEHEHUs Mpodeccro-
HaJbHBIX 3HAHUI




peM Teopuun MEHHOH BO BCEX pasje-
byHKIMHA ei- JJax MaTeMaTUYECKOro
CTBUTEIILHOI'O 3HAHUSA.

MIEPEMEHHOTO.

4.0bbEM JUCHHUIIJIMHBI MOAYJIA)
OOmas TpyJ0eMKOCTh JUCITUIUIMHBI cocTaBiseT 4 3adeTHble eauHunbl (144

qaca). Jlucmmuinaa n3ydaercs B 10 cemectpe.

OYHASA ®OPMA OBYYEHUA

Buj yueOHoii padoThl

TpynoémkocTb

qac.

B 1.4. o ceMecTrpam

10

O01mas Tpy10éMKOCTh TUCIUILINHBI 10 Y4eOHOMY IIJIaHY

72

72

1. KonTakTHasi padora:

nexkuuu (o011ee Koja-BO 4acoB, BKIIKOYAs IPAKTUYECKYIO OT0-
TOBKY)

12

12

IIPAKTUYECKHE 3aHATHS, CEMUHAPHI U IIp. (001Iee KoaI-BO YacoB,
BKJIIOYAsl IPAKTHYECKYIO IOJITOTOBKY)

20

20

nabopaTopHbIe 3aHATHS (00IIIee KOJI-BO YacOB / BKIIIOYAs MPakK-
TUYECKYIO MOJTOTOBKY)

KYPCOBOE MPOESKTUPOBAHUE

I'pyHnIoBbIC, THAUBUAYAJIbHBIC KOHCYJIbTAllUN YU MHBIC BHUJIbI
yueOHOM IesATeIbHOCTH, IPEAyCMaTPUBAIOIIUE TPYIIIOBYIO WU
UHIMBUAYAIbHYIO paboTy 00yyarouuxcs ¢ mpenojaBaTesieM

2. O6bem camocTosiTe1bHOM padoThl o0yuaomuxcs (CPC)

40

40

B TOM YHCJIC YaCOB, BBIICJICHHBIX HA MOJATOTOBKY K 9K3aMCHY
(3auery)

Bug IMPOMEIKYTOYHOTI'O KOHTPOJIA:

3a4CT

3AOYHASA ®OPMA OBYYEHUA

TpynoémkocTn

Bup yuedoHoii paboTbl

yac.

B T1.4. mo cemecTpam

10

OO0wmas TpyI0éMKOCTD TUCHUIUIMHBI 10 YUeOHOMY IIJIaHY

72

72

1. KonrakTHas pabora:

nekuu (001Iee KOJI-BO YacOB, BKITFOYAs IPAKTUIECKYIO MO/I-
TOTOBKY)

MPaKTUYECKHE 3aHATHsI, CEMUHAPBI U Tp. (0011ee Koa-Bo ya-
COB, BKJIIOYasi IPAKTHYECKYIO TOJATOTOBKY)

nabopaTopHble 3aHATHUSA (001IIee KOJI-BO YacoB / BKIIIOUYAs
MIPAKTUYECKYIO MOATOTOBKY)

KYPCOBO€E MPOEKTUPOBAHUE

TPYIIOBHIE, HHAWNBUAYATbHBIE KOHCYJIBTAIIMA U UHBIE BUIBI
y4eOHOU JesTeNbHOCTH, IPEyCMaTPUBAIOIINE TPYIITIOBYIO
WU MHAWBUIYAJIbHYIO0 pad0Ty 00yJaronIfXcsl ¢ Mperno/aBa-
TEJIEM

2. O6beM camocTosITETIbHO padoThl o0ydamuxcs (CPC)

62

62

B TOM YHUCJIC YaCOB, BBIJICIICHHBIX HA MIOATOTOBKY K 3K3aMCHY
(3auety)

Bua npomMexyTo4HOro KOHTPOJIS:

3a4CT




5. COAEPKAHME JUCLUUIIIMHBI (MOY.JIST)
ouyHas popma o0yueHust

Ne | HaummenoBanue Tembl (pazgena) | OOmas tpy- | TpynoémkocTs mo BHIaM y4eOHBIX 3aHATHI
n/m JUCIHUIIMHBI (MOYJIs1) JT0EMKOCTD B (B akaja.uacax)
aKaj.gacax Jlek/ JIad / Ip/ Cp
Np.MOAr. | NP.MOAT. | TP.MOAT.
1 | IMone C KOMILJIEKCHBIX YHCETI. 10 2 2 4
2 | OCHOBHBIE »JJIEMEHTapHBIE (PYHK- 8 2 2 6
M KOMIUIEKCHON TTEPEMEHHOIA.
3 | [pomsBognas wu auddepenuan 12 2 4 6
GYHKIIUM KOMILUIEKCHON TepeMeH-
HOU
4 | KommiekcHOE MHTETPUPOBAHHE. 16 2 4 8
5 | CrenenHsle psnbl, paguyc U Kpyr 15 2 4 8
CXOAMMOCTH.
7 | N3onupoBaHHBIE OCOOBIE TOYKH M 12 2 4 8
BBIUET aHAJIMTUYECKON (DYHKIUHU
Kypcosoe npoekmuposanue X -
Kouncynomayus x axzameny X -
Iloocomoska k ak3ameny (3auemy) 27 X
HUroro: 144 12 20 40
3a04Hast Gopma 00y4eHUs
Ne | HaummenoBanue Tembl (pazgena) | OOmas tpy- | TpynoémkocTs mo BHIaM y4eOHBIX 3aHATHI
n/n JMCHUIIMHBI (MOAYJIfA) JTO0EMKOCTL B (B akaja.uacax)
aKaj.yacax Jlex/ JIao / IIp/ Cp
Np.NOAr. | MP.MOAT. | MP.MOAT.
1 | KommnekcHble yucia U omepanuu 14 2 12
HaJ| HUIMH
2 | OCHOBHBIE »JJIEMEHTapHbIE (PYHK- 14 2 12
M KOMIUIEKCHON MTEPEMEHHOI.
3 | [IpousBognas wu auddepeHuan 14 2 12
(GYHKIMM KOMIUIEKCHON IepeMeH-
HOMH.
4 | KoMIUJIeKCHOE MHTETPHPOBAHUE. 14 2 12
6 | M3omupoBaHHBIE OCOOBIE TOYKH. 16 2 14
Brryer ananutuyeckoi PyHKIUU.
Kypcosoe npoexkmuposanue X -
Koncynemayusa k sx3ameny X -
Iloozomoska k sx3ameny (3auemy) X
Uroro: 72 4 6 62




5.1. Conep:xkanue pa3aejioB IMCUUILIMHBI (MOTYJIA)

Tema 1. ITosie C KOMIIEKCHBIX YHCEJI.

JleficTBHA HaJl KOMIIEKCHBIMU YUCJIaMi. MOAYJIb U apryMEHT KOMIUIEKCHOTO
yucia. AnreOpandeckas, TPUrOHOMETpUYecKast popMa 3amucu KOMIUIEKCHBIX YH-
cen. @opmyra MyaBpa (Bo3BelIeHUE U U3BJICUECHUE KOPHS). PacimpenHas npoex-
LMS U paCIIUPEHHAs] KOMIUIEKCHAS IIJIOCKOCTb.

Tema 2. DiieMeHTapHBbIE (PYHKIHI KOMIIJIEKCHON NepeMeHHOM.
OKpecTHOCTH, OTHOCBSI3HBIE 1 MHOTOCBSI3HBIE 0071aCTH KOMIUIEKCHON TIOCKOCTH.
®yukiuu 1 otroopaxenus n3 C B C. OgHonuctHbie U o0paTHbIe GyHKIMH. OCHOB-
HbIE 3JIEMEHTapHbIE (PYHKINI KOMIIJIEKCHON NEPEMEHHOM.

Tema 3. Ilpenen HenpepbIBHOCTH (PYHKIHI KOMILJIEKCHOH NepeMeHHOM.
[Ipenen HenmpepbIBHOCTH U PaBHOMEPHAsI HENIPEPHIBHOCTD (PYHKIIUH.

Tema 4. IlocsienoBaTe ILHOCTH U PAAbI KOMILUIEKCHBIX YHCeJI.
OYyHKIIMOHAIBHBIE TTOCIIEIOBATEILHOCTH, PS/Ibl, UX 00JIaCTh CXOUMOCTHU. PaBHO-
MEpHas CXOAUMOCTb. JloCTaTOUHBIN PU3HAK PABHOMEPHOU CXOAUMOCTH.

Tema 5. CreneHnHble psiibl, pAANYC U KPYI CXOJAMMOCTH.
®opmyna Ko — Anamapa. Onpenenenue 31eMeHTapHbIX PYHKIUN C TTOMOLIBIO
CTEIMEHHBIX PSI/IOB.

Tema 6. IIpousBognas u guddepennuan PyHKIMHA KOMILIEKCHOTO Mepe-
MEHHOIO.

[TpousBoanas u quddeperuan GyHKIUNA KOMILIICKCHOTO ITEPEMEHHOT0. AHaJIN-
TUYHOCTb B TOUKE U B 00J1acTh. MHOTOT€HHOCTh Y aHATUTUYHOCTh (DYHKITUU
KOMILJIEKCHOTO MepeMeHHOT0. [[pon3Bo/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
Ycnosue Komm — Pumana.

Tema 7. TI'eomerpuuyecKHii CMbICJ MOAYJISI U APTYMEHTA IIPOU3BOAHOM
(pYyHKIMHM KOMILJIEKCHOT'O IIEPeMEHHOrO.
[Tonsitue koHMDOpPMHOE OTOOpaKEHHE; KOHPOPMHOCTH JTUHEHHOTO OTOOpaXEHUS U
€€ CBs3b C IIKOJbHBIM KypCOM MaTEMaTHKH.

Tema 8. KommiiekcHoe MHTErprMpoBaHue.
Teopema Ko u ee cnenctBus. [lepBooOpasHas u HeonpeaeeHHbIA HHTerpal.
®opmyna Hetotona — Jleitonuia. Murerpanshas gopmyna Ko, beckoneunas
muddepenurpyemMocts ananutuyeckoi pynkuuu. Teopemsl JlnyBumia u Mope-
pa. OcHoBHas Teopema anreopsl. JuddepeHImpyeMocTs 1 HHTETPUPYEMOCTh Psi-
JIOB aHAJTUTHYECKUX (PYHKITHI.
Tema 8. Teopema u psia Teitsiopa.
EAvHCTBEHHOCTh aHAIUTUYECKON (DYHKIIMH, TOHATUE aHATUTHYECKOE MPOI0JKE-
HUE (PYHKIINH.
Tema 9. Oco0Oble TOUKH.



N3onupoBannsie ocoobie Touku (MOT). P u Teopema JlopaHa.

Knaccuduxka-

st MOT. Hymu u momrocer. Teopema Coxorkoro u [Tukapa. [enas u mepomopd-

Hast QYHKIHS.
Tema 10. Bbruer pyHKIUM.

Boruer (PYHKHHH N OCHOBHBIC TCOPEMBI O BbIUCTAX. HpOCTBIC CIT0COOBI BEIYHCIIC-
HHS BbIYE€TOB. BeIuncieHue HHTCI'PAJIOB C IOMOIIBIO BBIYCTOB.

6. YA EBHO-METO/INYECKOE OBECIIEYEHUE CAMOCTOATEJIb-
HOWM PABOTHI OBYYAIOIIINXCH

Ne Bua camocTosTebHOM padoThI 00y4YaK0IMXCS
w/n HaumeHnoBaHue pa3jesia JUCHUIINHBI
1 | IHone C KOMILJIEKCHBIX YHCET. KoncnektupoBanue y4eOHOM, HAYYHOU U MEPHO-
JINYECKOM JTUTEPATYPBhL.
2 | OcHoBHbIe 21eMeHTapHbIe QyHKIUN KOoM- | [IpopaboTka ydyeOHOro Marepuana (IO KOHCIIEK-
IJICKCHOM IEPEMEHHOM. TaM JIEKIMI y4eOHOM U HayYHOU JIUTEPaTyphl).
3 | IIpenen HempepbiBHOCTH (yHKUIMU KOM- | [logrotoBka cooOmieHHid K MpaKTHYECKUM 3aHs-
IJIEKCHOW IEPEMEHHOM. TUSIM, K YYaCTHIO B TEMAaTUYECKUX JIUCKYCCHUSIX.
4 | TlpousBognas u nuddepeniman pynkuun | [Tormck HaydHBIX MyOJHKAIMNA U 3JICKTPOHHBIX HC-
KOMIUIEKCHOU TIEPEMEHHOM. TOYHUKOB MH(OpPMALIMU, TOATOTOBKU 3aKITIOYCHUS
110 0030py UH(POPMAIIUH.
5 | KommuiekcHOe HHTErpupoOBaHHUE. KoHcnektupoBanue yueOHOM, HaydyHOW M Hepuo-
JINYECKOM JIUTEPATYPBhL.
6 | CreneHHble psabl, paguyc M Kpyr cXoiu- | BeimonHeHue 1a0opaTOpHBIX, KOHTPOJBHBIX pa-
MOCTH. 00T.
7 | Teopema u psia Teitnopa. Perienue npakTHUECKUX U CUTYallMOHHBIX 3a/1a4.
8 | 3onmupoBanHBIE 0COOBIE TOUKH. [Torck Hay4HBIX MyOJIMKALUNA U 3JIEKTPOHHBIX HC-
TOYHUKOB MH(OpPMAIMH, TOATOTOBKU 3aKJIFOUESHHUS
10 0030py UH(POPMAIIUH.
9 | Boruer aHaNUTHYECKON (PYHKLIUH. KoHcnektupoBanue yueOHOM, HaydyHOW M HEepUo-

JINYECKOM JTUTEPATYPBhL.

7. ®OHA OHEHOYHbLIX CPEACTB

7.1. OueHo4HbIe MaTepUuaJIbl 1JId IIPOBCACHUA TCKYHIECI0 KOHTPOJIA yClI€eBac-

MOCTH
Ne | HaumenoBanue Te- | CpeacrBa TeKyliero KOHTpPoJIs ycleBaemMo- Ilepeyensn
n/m | Mbl (pa3aea) auc- CTH KOMIIETEHI[H I
HUIJIMHBI (MOaYJIs1)
1 | Kommnekcusle uwmcna | [IpencraBute B pasubix (opmax 3amucu u | YK-1, I1K-1

U Ollepaluy HajJ HUMHU

1+i
=

2) 2=%i

I/I306paSI/ITB Ha KOMILIEKCHOM INIOCKOCTH




3) 2= (1—i\/§)! ;
4) z=(1+2i)2+i)

Oynkuus Komiuiekc- | Hailitu npelictBurensHyro m MHumyro uvactu | YK-1.I1K-1
HOM NIEPEMEHHOI. ..
CIEIYIOIIHUX (PYHKITHIA:
1) W = 22 +2i :
w=2*!
2y 7k
—2 2
3 W =2z +|z .
4 W =2°Rez,
Ilpenen HenpepsIs- Cymectsyior 1 npegensi B Touke Z = 0 crre-
HOCTbH (1)}:HKHI/II/I KOM- fyronmx hyHKIHi? VK-1, IIK-1
TUIEKCHOH IepeMeH- =
HOU f (Z) —
1) Z;
YA
()=
2) Z;
f (z) _ Rez
3) z
f (Z) _ Jmz
4) z
[MpousBoanas u aud- | OnpeaesuTs MHOXKECTBO TOYEK KOMIUICKCHOM
(bepenuman  dyHkuun IJIOCKOCTH, B KOTOPBIX (DyHKIUS t(z) nudde- YK-LIK-1.
KOMILJIGKCHOTO ~ Tiepe- £(2)
MEHHOTO. pEHIMpyeMa, BBIYHCIUTH MPOU3BOTHYIO
U BBIICHHTH aHAJIUTHUYHOCTH f(z) Ha 5TOM
MHOYKECTBE:
2 .12
0 f(z)=2*+il] ;
2) f(z)=tgy i tgx .
3) f(z):|z|sz;
4) f(z)=cosz+2i
[MocnenoBarensHocTH | Haiitu paanyc M Kpyr CXOAUMOCTH psja:
A PSiZIbl KOMIUTEKCHBIX © (Z _l)n = (7 \" TIK-1
YHCel. Z—I Z(—j
1) no I : 2) n\ N :
Kommrexcroe  mire- Bbruncnute uHTETpan GyHKIUH f(z) 10 KOH-
TPUPOBAHHUE. [IK-1

Typy £.




1)
IRezdz, E:{Z:sz:Rez—Z, OSReZSZ}

Izzdz, €={Z:sz:(Rez)2, 0<Rez sl}

2) !
7 | Crenenssle pspl, pa- | HallTi paanyc u Kpyr CXOAUMOCTH psja:
JUYC U KPYyr CXOJHU- 0 © it [1K-1
MOCTH. Z(n +1)2" Z 2 1Zn
1) n= ; 2) n=0 n-+
d ?;ZHHE)SEEET{H%;;; Haf/'ITI/'I BbIUETHI (PyHKINUN f(z) B €€ 0COObIX K-1
. TOYKaX:
aQHAJIUTUYECKOM tgz
GbyHKIHN. f (Z) =—,
22-"; 3z
1) 4" g flg)=7%,
10 | UnaTerpan Komm. C nmomorisio uHTErpasibHoi Gopmyns Komm
BBIYUCIIUTh UHTEIPAIL: [K-1
shz chz
I J ooz
1) 7 <2 2) =2

7.2. OnleHOYHBbIE MaTepHAJIbI AJIsI IPOBEACHUSA HpOMe)I(yTO‘IHOﬁ aTrecranmummn

1. Cemectp — 10; popma aTTecTanum — 3a4eT.
2. IlepeyeHb BONPOCOB K 3a4eTy

KonTpoubnas padora Ne 1
l. IIpeacTaBuTh B pa3HbIX (popMax 3aNHUCH H H300Pa3UTh HA KOMILJIEKCHOI MJI0CKO-
CTH:
Lt
1) 1-i: 2)2:3\'/7; )Z—(—I\/_)z )z—1+2|)(2+|)
1. HaiiTn MHOXeCTBO TOYeK HA MJIOCKOCTH KOMILIEKCHOM NepeMeHHOM Z , y/oBJIe-
TBOPSIOLIHX YCJTOBHIO:
z-1

z+1

1) 2) 1S|Z+2+i|52; 3) Jm22<1; 4) Rez® =1,

I11.  HaiiTu 1eiicTBUTEIbHYI0 U MHUMYIO YACTH CJIeAYIOINX (PYHKIUI:
z+i -2
HW=2"+2i; 3 z—i - 3)W:Z +|Z|; 4y W =2"Rez,
IV.  CymecTByloT Ju npeieibl B Touke 2= 0 caenyrmux GpyHkumii?
z
T M R L T

1) Z; 2) Z: 3) Z o 4) z

V. HccaenoBarb Ha HENPEPHIBHOCTD CJeAYONHEe PYHKIMH:




z
o f@=[f7, 5 1@)-Rez+iz. 5 '@ 7., t2)-7"

VI.  HaiiTu paauyc u Kpyr cXoaAMMoOCTH psja:
- (2-1) [zj L E e
— n+1)z z
1)"2-‘; n ;2)"2; n 3);( | ;4)"2—‘;nz+1 -

KonTtpouabnas pa6ora Ne 2

l. HaiTn:

/A
ne; 2l 2 gl git
. OnpegeuTh MHOKECTBO TOYEK KOMILIEKCHOM MJI0CKOCTH, B KOTOPBIX (yHKIHSI

f(z) nuddepenunpyema, BLIYHCIAUTH MPOU3BOIHYIO f (Z) U BBISICHUTb aHAJIN-
THunocTH | (Z) HA 3TOM MHO’KeCTBe:
2, 5502 . _ .
0 f(z)=2%+ilz| . 2) f(z)=tgy—i tgx . 3) f(z)—|z|sz; 2) f(z)=cosz+2i
I1l.  BbISCHHTB, BO 4TO Ipeodpasyercs MHOkKecTBO D miuockocru Z npu oTodpaxke-
HHMHU, OCyLIECTBIAAEMOI PpyHKIMeH W=U+iV H300pasuts D na ninockocrn Z u

ee oOpa3 Q ha mrockoern W . Haiitu KOI(PUIMEHT HCKAXKEHU MaclITada u
YroJ1 IOBOPOTA NIPH 3TOM 0TOOPa’KEeHHH.

1)Dz{z:|x|<2, |y|<2} W =iz +3,
Z)D:{Z:x2+y2<1, x>0} W:4Z+3i;

D:{Z:O<y<z, x<0}, W =3Z +i
3) 4 }

4)D={Z:x>0, y>0; W=iZ+2 |

KonTtposbnas pa6ora Ne 3

l. Boryucaurs HHTErpa QyHKUNU f(z) 10 KOHTYpPY t,

J.Rezdz, E:{Z:sz=Rez—2, 0< Rest}

1) ¢ ;
J'zzdz, K:{Z:sz:(Rez)z, OSRezsl}
2)
Iszzzdz, K:{Z:|z|:1, —néargzgo}
3)”

c0szdz

T .
2, =—, 2, =7+l
4) ¢ , . O0TPe30K NPAMOM, COCAMHAIIMNNA TOUYKH



Il. C nomompbio HHTErpajabLHOi popmyJibl Kol BHIYHCIUTH HHTETPAJL:

J. izzdz; I iz_dz; J' e—3dz; ZL;
D JaZ- 2 li-2 z—i 3) 292(2-12) NEE 7 —6z+4
I11. HajiTn BbIYeThl (PYHKIMH f (Z) B ee 0CO0BbIX TOYKAaX:
tgz
f(z)= 9 2
22" 2 3or f2)=——, f
1) 4 2) f(Z)Z e, 3) (Z —1) 4) (Z)=th
BbIyHCcAMTh HHTErpasbl:
z+1 1-cosz -1
—————dz; ————dz tgz dz; z°sin=dz.
2 -27-3 I z° I J I z

1) |z|=16 2) |z=1 3) |z|=2 4) |z|=1

IK3ameHauuoHHbIEe BONPOCHL NO KYPCY
«DJ1IeMeHTBI TeopHus PYHKIHI KOMILIEKCHOTO MepeMeHHOI 0%

I. TIlone C xoMIUIEKCHBIX uMcels. JIeWCTBUSA HaJ KOMILICKCHBIMH
YUCJIaMHU.

2. Monynp 1 apryMEeHT KOMILIEKCHOTO YHUCIa.

3. Anrebpanyeckas, TpUroHoMmeTpudeckas opma 3arvMcyu KOMILIEKC-
HbIX ynces. Popmyna Myaspa.

4. PaciumpeHHas MpoeKIus U pacluMpeEHHAass KOMIUIEKCHAS MIJIOCKOCTb.

5. OKpecTHOCTH, OAHOCBSA3HBIE U MHOTOCBSI3HBIE 00JIACTU KOMILIEKC-
HOM mitockocTu. OyHkuuu u orodbpaxenus uz C B C.

6. OHOMCTHBIE U 00paTHBIC (PYHKIIUH.

7. OcHOBHBIE dJIeMEHTapHbIC (PYHKITUI KOMIUIEKCHOM MEPEMEHHOM.

8. Ilpenen HempepbIBHOCTh W PaBHOMEpPHAs HEMPEPHIBHOCTh (yHK-
LUH.

9. IlocnenoBaTeIbHOCTH U PSAJIbI KOMILIEKCHBIX YHCEI.

10. dyHKIIMOHATBHBIE MOCAE0BATEILHOCTH, PAJIbI, UX 00JIACTh CXO-
JTMMOCTH.

11. PaBHOMEpHAs cXOAUMOCTh. JIOCTaTOYHBIN MPHU3HAK paBHOMEPHOI
CXOJIUMOCTH.

12. CteneHHbIe pSAAbL, PAIUYC U KPYT CXOJUMOCTH.

13. ®opmyna Ko — Anamapa.

14. Onpenenenue 31€MEHTAPHBIX (YHKIHUA C TOMOIIBIO CTEMEHHBIX
PAIIOB.

15. TIIpousBonHas u auddepeHuan GyHKIUA KOMIUIEKCHOTO Tepe-
MEHHOT'0, aHAJIUTUYHOCTh B TOUKE U B 00IACTH.



16. AHaTUTUYHOCTh (PYHKIIUU KOMIIJIEKCHOTO TIEPEMEHHOTO.

17.I1lpou3BogHBIE OCHOBHBIX JJIEMEHTApHBIX (YyHKUUN. YcioBue
Komm — Pumana.

18. I'eomeTrpruecKkuil CMBICI MOAYJIS M apryMeHTa IPOU3BOJHOU
(GyHKIUHA KOMIUIEKCHOTO MEPEMEHHOTO.

19. TlonsiTe KoHPOPMHOE OTOOpakeHUE; KOHPOPMHOCTH JIMHEHHOTO
OTOOpaKeHUS.

20. KommuekcHoe unrerpupoBanue. Teopema Ko u ee cnencraus.

21. IlepBooOpa3Hast u HeonpeneaeHHbld nHTerpain. @opmyna Heroto-
Ha — JleiiOHuma.

22. Unaterpanbhas ¢popmyna Korm.

23. beckoHeuHas qu¢pdepeHIUPYyEMOCTh AHATTUTHYECKON (DYHKIUH.

24. Teopems! JInyBuiis 1 Mopepa. OcHOBHasi Teopema ajnreOphl.

25. luddepeHumpyeMocTb U HUHTETPUPYEMOCTh PsIOB aHAIUTHYE-
CKUX (DYHKIIUH.

26. Teopema u psin Teitsiopa. ETMHCTBEHHOCTh aHAIUTUYECKON (DYHK-
1107078

27. Ocobswie Touku. M3omupoBannbie ocoobie Touku (MOT).

28. Psan u Teopema Jlopana.  Knaccudukanus MOT.

29. Hynu u nontockl. Teopema Coxouxkoro u Ilukapa.

30. Llenas u mepomopdHas GyHKIIHS.

31. Breruer QpyHKIIMM U OCHOBHBIC TEOPEMBI O BBIUCTAX.

32. IIpocThie crocoObl BHIYMCIEHUSI BHIUETOB. BhIunclieHne WHTErpa-
JIOB C IOMOUIbIO BHIYETOB.

7.3. IlepevyeHb KOMIETEHIMI U HHAUKATOPOB UX J0CTHKEHHS, ONIMCA-
HHMEe KPUTEepPHUEB OLIEHMBAHNUS KOMIIETEHIIUI MPeACTABJSIOTCH B Ta0JuIe

Kon xommne- YPOBHU OCBOEHUSI KOMITETECHIUI

TEHIUY, UH- IIponBunyTHIN ba3zoBsrit IToporossii He ocBoeHbI KOMITETEH-

JINKATOPBI 17071

JIOCTHXKEHUS «OTJIMYHO» «XOPOLIO» «YJIOBIIETBOPUTEIBHO» | «HEYIOBIETBOPUTEIEHON !

KOMIIETCHIIN U «3a4TEHO» «HE 3a4TCHO»
CBoOomHO OTBeHaeT | 3HAET yIeOHBIH 3HaeT OCHOBHOI Ma- He 3naer y4ueOHbIi1 MaTe-

VK-1, Ha BOIIPOCHI, CBO- marepuan. Y MeeT Tepuall, HO JonyckaeT | puai. He ymeer npa-
00/THO pemaet 3a- NPaBUIIBLHO MPUME- | HETOYHOCTH, [Ipu BBI- | BUJIBHO IPUMEHUTH TE€O-
Jlauu, HE 3aTPYAHS- | HUTh TCOPUIO MPHU MOJHEHUH MPAKTUYC- | PUIO IIPU BBHIIOJTHEHUU




€TCs C OTBETOM IIpH
BHJION3MEHEHUHN
3a1aHUM, ITPaBUIIb-
HO 00OCHOBBIBAET
MIPUHATOE pEIICHUE.

BBITIOJTHCHHUH TIPaK-
THYCCKHUX 3aJaHUH,
BIIafieeT HEOOXOIH-
MBIMH [TPHEMaMU
BBITIOJTHCHHS TTPAK-
THYCCKHUX 3aJaHUH,
HO 3aTPyIHSAETCS C
MIPUMEHEHUEM 3Ha-
HHIM, CBSA3aHHEIX C
HOBBIMM HECTaH-
TApTHBIMH 3a]1a9a-
MHM. IOKA3bIBACT
JIOJDKHBIN YPOBEHB

CKHUX 3aJlaHUi JIommyc-
KaeT OITHOKH.

MPaKTUYECKUX 3aJaHuM,
BIIa/IeeT HEOOXOIUMBIMH
MIpUEMaMU BBITIOJTHEHUS
MPaKTUYECKUX 3aJaHUil.

c(hOpMHUPOBaHHOCTH
KOMITETEHIIUH.
IK -1. Brageer HaBeikaMu | YMeeT UCIIONIB30- | 3HAET Kiaccuueckue | He 3HaeT yueOHBIN Mate-
TIOHUCKA PCIICHUA BaTb OCHOBHBIE TEOpPEMBI MaTeEMaTh- | PHAL He ymeer mpa-
TEOPETHUYECKUX U METO/IbI MATEMA- | YECKOTO AHAJIHN3, BUJILHO IPUMEHUTH TEO-
MPUKIAZHBIX 387184 | 1yyeckiux pac- AKCHOMATHICCKIE PHIO IIPH BBIITOJTHEHUHT
Ha OCHOBE 0a30BbIX ., MPAaKTUYECKUX 3aJaHuil,
uae U METOI0B CYMACHI B T00- MeTOHfI HOUCTpoeHHﬂ BJIaJieeT HEOOXOAMMBIMU
MaTeMaTHUKH; CU- PETHHACCIHX He- TCOPHH JICUCTBH- MpHeMaMH BBITTOJTHEHUS
CTEMOM OCHOBHBIX CIEIOBAHUAX H TCTIBHBIX THCETL, Me- NPaKTUYECKUX 3aJaHUI
MATEMATHYCCKIX IUI pelIeHns TOJOJIOTUYECKUE
CIPYKTYD.. MPAKTUYECKUX OCHOBBI MaTeMaTH-
3aJ1a4; aHaJIU3Uu- YECKUX TUCLMILINH,
poBare U TBOpUYE- | HO JOIYCKAaeT
CKU IIPUMEHSTH OIHUOKH.
MaTEMaTHYECKHE
METOABI B HAYU-
HBIX UCCIIE0Ba-
HUSX.
Kommnerennust | 3Haet rimy0oKo u YMeer npaBuiibHO 3HaeT OCHOBHOH Ma- He 3naet y4eOHbIii Mate-
I1K-1. NPOYHO y4eOHBIN MIPUMEHHUTH TEOPUIO | TepHall, HO AomyckaeT | puai. He ymeer mpa-
I1K-1.1. Marepual. [IPY BBIIIOJTHEHUH HeTo4yHOCTH. [IpH BBI- | BUJIBHO IPUMEHUTH TEO-
Brnaneer pasHOCTO- | MpaKTUYECKUX 3a- MOJTHEHUH MIPAKTHUYe- | PUIO IPU BHIMOJIHEHUT

POHHUMH HaBBIKA-
MU U IprUeMaMu
BBITIOJIHEHUS MTpaK-
THUYECKUX 3aTaHUH,
MMOKAa3bIBACT JOJIXK-
HBIl YPOBEHB
c(hopMUPOBaHHOCTH
KOMIIETCHIIUH.

JIaHWi, BIaJeeT
HEOOXOIUMBIMHA
MPUEMaMH BBITTOJI-
HEHMS TIPaKTHYe-
CKHX 3aJaHui, HO
3aTPYAHAETCS C
MPUMEHEHUEM 3HA-
HHM, CBA3aHHBIX C
HOBBLIMU HECTAH-
JapTHBIMHM 3aa4a-
MH. TTIOKa3bIBAET
JIOJDKHBINA YPOBEHb
c(hOpMHUPOBaHHOCTH
KOMITCTEHITHH.

CKHUX 3aJlaHUi Jlomyc-
KaeT OLINOKHU

MPaKTUYECKUX 3aJaHUM,
BIIa/IeeT HEOOXOIUMBIMH
MpYEMaMU BBIITOJTHEHUS
MPaKTUYECKUX 3aJaHuM




[K-1.2.

BrnaneeTr naBeIKamMu
MTOMCKA PEIICHMS
TEOPETUUECKUX U
MPUKIAAHBIX 3a7a4
Ha OCHOBE 0a30BBIX
el ¥ METOJO0B
MaTeMaTUKH, CH-
CTEMOI1 OCHOBHBIX
MaTeMaTHYeCKUX

CTPYKTYD.

YMeeT UCIIO0JIb30-
BaTh OCHOBHBIE
METOJIBI MaTeMa-
TUYECKUX pac-
CyXJ€HUU B TE€O-
PETUYECKHUX HC-
CIIEOBAHUSX U
JUTSL peleHust
MPAKTUYECKUX
3a7a4, HO HE yMe-
€T aHAJIM3UPOBATh
Y TBOPUYECKHU
MIPUMEHSATh MaTe-
MaTHYECKHE Me-
TO/bl B HAYYHBIX

3HaeT OCHOBHOI Ma-
TepuaJ, yHUBep-
CaJIbHBINA XapakTep
3aKOHOB JIOTHKH Ma-
TEMaTUYECKHUX pac-
CyXJICHUH, HO HE
IIOHUMACT TEXHOJIO-
TUU TIOCTPOEHUS Ma-
TEeMaTUYECKHUX pac-
CY’KJICHHUH B IIPO-
1iecce aHajan3a Ma-
TEMaTUYECKUX I10-
HSTHI, IIONCKA 1
JIOKa3aTelIbCTBa
TEOpEM.

He 3naer y4ueOHbII MaTe-
puan. He ymeer npa-
BUJILHO IPUMEHUTH TEO-
PUIO TIPU BBIIOJTHEHUU
MPAKTUYECKUX 3aJIaHUH,
BIIa/IeeT HEOOXOIUMBIMH
MpHEeMaMH BBITIOTHEHUS
MPAKTHUYECKUX 3aIaHUH

HUCCICIOBaHUAX.

8. YYHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYE-

HUE TACHUATIIMHBI (MOTYJIS)

8.1. IlepeyeHb OCHOBHOIi y4eOHO JIUTEPATYPbI

. a6ynun M.U. 11112 COopHuK 337124 110 T€OpUU (PYHKIIUM KOMITJIEKCHOTO

nepemennoro /M.U. [lla6ynun, E.C. [TonoBunkun, M.N.Kapnos.-2-2 u3zn.-
M.: BUHOM. JlaGoparopus 3uanuit, 2010.-362c.

. N.M.ITerpymenko.K93 Kypc Briciieit MaTemaTuku. Teopust PyHKITUU KOM-

IJICKCHOM nepeMeHHou. JIekiun u mpakTukyM. YueoHoe mocooue/Ilox
obmr.pen. 1,.M.Ilerpymko.-CII6. «JIaaby, 2010.- 368c.

. [Tabynun, M. U. Teopust pyHKIMH KOMIUIEKCHOTO niepemeHHoro / M. 1.

[ITabynun, 1O0. B. CugopoB. — 3-¢ u3a. — Mocksa : JlabopaTopusi 3HaHUH,
Jlaboparopus bazoBeix 3nanuit, 2016. — 301 ¢. — ISBN 978-5-93208-
209-6. — TexkcT : IeKTPOHHBIHN // DIEKTPOHHO-OMOIMOTEYHAS] CHCTEMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/88998.html

. bepumreiin, T. B. Teopus dyHKIINNA KOMIUIEKCHON MTEPEMEHHOM : yueOHOE

nocobue / T. B. bepumrreitn, [1. A. Ilpoxyaua. — Hoocubupck : Cubup-
CKHIi TOCYJJapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIMK U HH(GOpMATH-
ku, 2017. — 64 ¢. — ISBN 2227-8397. — TekcT : 2J1IeKTpOHHBIH // Dnek-
TpoHHO-OuOMMoTeyHas cucrema [IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/78153.html




5. Coxkonenko, E. B. Teopus ¢pyHKIMI KOMITJIEKCHBIX ITepeMeHHBIX. Ornepa-
MMOHHOE ncuucaeHue : yueoHoe mocoodue / E. B. Cokonenko. — CraBpo-
noiib : CeBepo-Kaskasckuii Gpenepanbubiii yausepeuret, 2017. — 199 ¢. —
ISBN 2227-8397. — TeKcT : 31eKTpOHHBIN // DAEKTPOHHO-OMOIMOTeUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/83226.html

6. Teopust yskimit komiuiekcHoro nepemernHoro / M.U.111aGynun, FO.B.
Cuznopos.-M.:IOHUMEJIUACTAWJI, 2006.-248c.

7. abynun M.U. 11112 COopHUK 33134 MO TEOPUHN PYHKIMI KOMITIIEKCHOTO
nepemennoro /M.U. la6ynun, E.C. [TonoBunkun, M.1.Kapmnos.-2-2 u3zn.-
M.: BUHOM. JlaGopartopus 3nanuii, 2010.-362c.

8. U.M.ITerpymenko.K93 Kypc Bricuieli MareMatuku. Teopust GyHKIUNA KOM-
IUIEKCHOM nepeMeHHOM. JIekiuu u npaktukyM. YueOHoe nocooue/Ilox
obmr.pea. U,.M.Ilerpymiko.-CII6. «JIaasy, 2010.- 368c.

9. bepman I'.H. CO0opHuUK 33724 110 KypCcy MaTeMaTU4YecKOro aHann3a, CaHkT —
[TerepOypr, uznarensctBo «lIpodeccus», 2003r.

8.2. IlepeyeHnb TONMOJHUTEILHON YUEOHOM JIUTEPATYPbI
1. buntagze A.B. OCHOBBI TEOPUM aHAITUTUYECKHUX (DYHKIMI KOMIUIEKCHOTO
nepemeHHoro, M., «Haykay, 1969r.
2. IIpusanos N.W. Beenenue B Teopuro GyHKINUNA KOMILIEKCHOTO MEPEMEHHOTO,
M., «Haykay, 1984r.
3. 3aitnynabunoB M.M. Teopus ananutudeckux ¢pynkiuit. Met. [Tocooue, Ma-
xaukana, 1988.
4. Mapkymesud A.W. Kparkuii kypc Teopun aHauTudeckux GyHkimii, M.,
«Hayxa», 1978r.
5. HaBwiioB H.A., KopoBkun I1.H., Hukonsckuit B.A. COopHUK 3a/1a4 110 MaTeMa-
Tuaeckomy ananusy, M., [Ipocsemenue, 1973r.
6. KpacnoB M.JL., Kucenes A.U., Makapenko ['.11. ®yHKIMsI KOMITJIEKCHOTO T1€-
pemenHoro u ap., M., «Hayka», 1971r.
7. bepman I'.H. C6opHuK 3a7a4 10 Kypcy MaTeMaTH4ecKoro anaiusa, CaHkT —
[TerepOypr, nznarensctBo «Ilpodeccus», 2003r.

8.3. Ilepeuenr UHTEpHET-pecypcoB, HEOOXOAMMBIX /JIs1 OCBOCHUS M CHUILIN-
HbI (MOYJISA)

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

2) Obpa3oBaTeIbHBII MATEMATHICCKUI CAalUT « DKCITIOHESHTAa»
http://www.exponenta.ru/educat/class/courses/student/ode/
3) Mup maTemMaTH4eCKUX YpaBHEHUN
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs maremaTuka B 01HOM MecTe!



http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremarndeckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

8.4. Ilepeyenb MHGPOPMAITHOHHBIX TEXHOJIOTHII M MPOrPAMMHOI0 00ecreYeHus
Jlnst ocymiecTBieHusT 00pa30BaTEIBLHOTO MPOIEcca MO TUCHUILTUHE HE0OXO0IUMO
WCIIOJIb30BAHUE CJIEAYIOIIETO JIMIEH3MOHHOTO U CBOOOJHO PacIpOCTPaHsSIEMOIo
MPOrpaMMHOT0 0OECreYeHus!, B TOM YMCJIe OT€YECTBEHHOTO TPOU3BOICTBA!

1. DnexrpoHHas OMOIMOTEKA Kypca, KOHCIIEKTHI JICKIIUM, 3a1aHus J1JIs MpaK-
TUYECKUX 3aHATHA U CAMOCTOSITEIbHON PabOThI, BAPUAHTHI TECTOBBIX 3a/1a-
HUUW JIJ151 TPOBEPKU TEKYIIUX U OCTATOYHBIX 3HAHUW CTYJEHTOB, BAPUAHTHI
3aJlaHUAl JUIsl TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIA 3HAHUI 00y4YaroIImnX-
csl.

KoMnberoTepHoe u MysibTuMeiniiHoe o0opyaoBanue MIY.
MeTonnyeckre peKOMEHIaluy M0 U3yYEHUIO JUCLMUILINHBI.
Oneparnionnsie cuctembl Windows 7, 10.

MS Office 2007/2010.

Apxusatopel: WinRar, WinZip

AntuBupycHsbie cpeactna: Kaspersky

[Tporpammel 1j1st paboThI ¢ u300paxeHnem: AcrobatReader
[Tporpamme! ajst padoTsl ¢ Internet u snexTponnoit mouroii: Opera, Mi-
crosoft Internet Explorer, Google chrome, Mazilla FireFox

©Co~NOkWN

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE TUCHUIIJIN-
HbI
Jnst ocyuniecTBiaeHUs: 00pa30BaTEIbLHOrO Mpolecca Mo AUCIUILIMHE Heo0Xoauma
clelyIolas MaTepruaibHO-TEXHUYECKas Oa3a:
J{ns mpoBeneHns TEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN UMEIOTCS
1. Aynutopuu, ocHallleHHbIE BCel HEOOX0IUMOM MeOEIbI0 1 MHBEHTAPEM.
JIn1s1 OTIENbHBIX 3aHATUN ay IUTOPUU OCHAIEHBI
1. ITpoekTopom,
2. HoytOykom,
3. IHTEepaKkTHBHBIM 3KPAaHOM JJI1 JEMOHCTPALIMU CIARA0B U T.II.

10. MeToanueckue yKazanus AJsi 00y4al0UIUXcsl M0 OCBOCHUIO IUC-
HHUTLTHHBI

Jlisa u3ydeHus: Kypca CTyJeHTaM HEOOXOIMMO MCIIONb30BaTh JICKIIMOHHBIA MaTe-
puai, yueOHUKHU U yueOHble TOCOOUS U3 CIIUCKA JIUTEPATYpPbl, CTATbU U3 MEPUOJIU-


http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

YEeCKUX W3J1aHuM, pecypchl HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTtn «MH-
TEPHET»

Kpome Toro, nenecoodpa3HO MCIONB30BaTh CIEAYIOIUE METOAUYECKHE MaTepHa-
JIBL:

BapuaHTbl KOHTPOJIBHBIX PabOT U TECTOB.

3amaun U1 MPAKTUYECKUX 3aHATUNA CAMOCTOSITENIbHON paboThI

PaznaTounslii MmaTepuan s MPAKTUYECKUX 3aHATHUU.

3amaHus U1 IPOMEKYTOYHOTO M TEKYIIETO KOHTPOJISl 3HAHUMN CTYIEHTOB.
DneKTpOHHYI0 0a3y JaHHBIX MO0 TUCLUILINHE.

PaGouue Terpaan cTy1€HTOB.

onkwbdrE

JlJ1s TEOPETHUYECKOro M MPAKTUYECKOI0 YCBOEHUS TUCUUIUIMHBI OOJIBIIOE 3HAYe-
HUE UMEET CaMOCTOsITENbHAs paboTa CTYAEHTOB, KOTOpPasi MOXKET OCYIIECTBISATHCA
CTYJCHTaMH WHANBUAYATBHO U TOJ] PyKOBOJICTBOM IPEIOIaBATEINS.
CamocrosiTenbHas padoTa CTyA€HTOB, IPEyCMOTPEHHAs! YUYEOHBIM IJIAaHOM B 00b-
eme He meHee 50-70% o011ero KoJau4ecTBa 4acoB, HaMpaBiieHa Ha OoJiee riIy0oKoe
YCBOEHHUE U3y4aeMoro Kypca, (GOpMHUpPOBAHHE HABBIKOB UCCIEI0BATENBCKON pado-
Thl U1 OPHEHTUPOBAHUE CTYJCHTOB Ha YMEHHUE MPUMEHSITh TEOPETUUCCKUE 3HAHUS
Ha TMPaKTUKE.

llocne uzyuenus meopemuyeckoco mamepuaia «Teopusi QyHKUUN KOMILJIEKC-
HOI'0 IIePEMEHHOI0»

CTYIEHTBI TOJKHBI:

3HaTB: OCHOBHBIE NOHATUS KOMIUIEKCHOTO aHAJIM3a, OCHOBBI TEOPUHU aHAIUTHYE-
CKUX (DYHKIIMH.

YMerb: IPOBOIUTH MCCIECNOBAHMS CBSI3AHHBIE C MOHATHSAMM U YTBEPKICHUAMU
JVCHUTUIAHBI.

Biaagers: OCHOBHBIMH IOJIOKEHUSMH Kiaccuyeckux pasaenos TOKII.

JInst ycnemHoro ocBoeHusi yueOHOro marepuana Kypca «Teopusi yHkuuii kKom-
IUIEKCHOI'0 TePEMEHHOI0»

» TpeOyloTCd cUCTeMaTH4ecKas padoTa Mo M3yYEeHUIO JEKUUA U PEeKOMEHIYyEeMOM
JUTEPATYPHl, PEUICHUIO JOMAIHUX 3a/lad U JOMAIHUX KOHTPOJIbHBIX PaboT, a
TaK)Ke€ aKTUBHOE y4acTHE B pabOTe MPAKTUUECKUX 3aHATUH.

Iloka3aresnieM OCBOECHMS MaTepuasa CIy>KUT YCIIEIIHOE PElIeHue 3a1a4 Ipejjara-
€MbIX JIOMAIIHUX KOHTPOJIBHBIX PAaOOT M BBHIMOJHEHHE ayAUTOPHBIX CaMOCTOS-
TEJbHBIX U KOHTPOJIbHBIX PaloT.

B xauecTBe OLIEHOYHBIX CPEACTB IPOrPaMMON JUCLHUILUIMHBI IPEYyCMaTPUBACTC:

® TeKYIIUK KOHTPOJIb (ayIUTOPHBIE KOHTPOJIbHBIC pa0OTHI, TOMAITHUE 3aJaHus).
® IPOMEKYTOUYHBIA KOHTPOJIb (IK3aMEH).
Dopmbl meKyuje2o, NPOMeNCYmouHo20 U Umo208020 KOHMPOJsl.
Texywuii KOHMPOb:
- CaMoCTOSITeNTbHBIE pa0OTHI
- UunuBuyanbHbIe 3a1aHUS
- Onpoc cTyIeHTOB



LIpomedsrcymounwiti KOHMPOTb:

- KonTposnbHas pabota 1o Kypcy
Hmoeoswviu konmpons:

-3K3aMEH

11. CIIEOQUAJBHBIE YCJIOBUS 1JIsI THBAJINIOB U JIMII C OI'PA-
HUYEHHbBIMHA BO3MOKHOCTAMMU 310POBbS

[Tox cnenuanbHBIMK YCIOBUSMHU JJIS OJTYy4YEHUs 00pa30BaHus 00y4JarommuXcs
C OTpaHUYCHHBIMH BO3MOKHOCTSMH 3/I0POBbSI TOHMMAIOTCS YCJIOBHUSI OOy4YeHUS,
BOCIIUTAHUSA U Pa3BUTHSI TaKUX CTYACHTOB, BKIIIOUYAIOLIUE B ce€0Sl MCIOJIb30BaHUE
IpU HEOOXOIMMOCTH aJaNTHPOBAaHHBIX OOPa30BAaTENbHBIX IMPOrpaMM U METOJIOB
oOy4eHHs] U BOCIUTAHUS, CIEIUATbHBIX YU€OHUKOB, YU4E€OHBIX TOCOOMH U AUAAK-
TUYECKUX MaTEpPUANIOB, CIICHUATBHBIX TEXHUYECKUX CPEICTB OOYUYCHHsS KOJUICK-
TUBHOTO M MHAWBHUIYyaJbHOTO TOJB30BaHUs, MPEIOCTABICHUE YCIYT aCCHUCTEHTa
(TTOMOIIIHUKA), OKA3bIBAIOIIETO HEOOXOAUMYIO MTOMOIIb, TPOBEACHUE TPYIIOBBIX U
VH/IMBHUIYyAIbHBIX KOPPEKIIMOHHBIX 3aHATHH, 0OecTieueHre JOCTyIa B 37aHMs By3a
U pyTHE YCIOBHs, 6€3 KOTOPHIX HEBO3MOKHO HIIM 3aTPyIHEHO OCBOEHHE 00pa3o-
BaTEJIBHBIX MPOTPaMM OOYUAIOLIMXCA ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3/10PO-
BB

OOyueHue B paMKax y4eOHOH NUCUUIUIMHBI O0yUaroIUXCcs ¢ OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBbsI OCYIIECTBIISIETCS] C YYETOM OCOOEHHOCTEN MCUXO(pHU3U-
YEeCKOTO Pa3BUTHUS, UHIUBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS 370pPOBbsI Ta-
KHX 00yYaronuxcs.

OOyueHue nMo y4eOHOW JUCIUIUIMHE OOYyYaroluXcsi ¢ OTPaHUYCHHBIMU BO3-
MOKHOCTSIMH 37JOPOBBSI MOKET OBITh OPTaHM30BAaHO KaK COBMECTHO C APYTHMH
00y4aroIUMHUCS, TaK U B OTJICIBHBIX TPyIIax.

B nensx qoctynmHOCTH 00y4YeHUS MO AUCIUILITUHE 00eCTIeYnBaCTCS:

1) s auI ¢ orpaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI 110 3PEHHIO:

- HaJTu4Ke ajJbTePHATUBHOW BepCHUU OPUIIMAIBLHOTO CaiiTa MHCTUTYTa B CETU
«HTepHe™ M1 C1ab0OBUIAIINX;

- BeCb HEOOXOJIMMBIN ISl U3YyUYEHUsl MaTepuall, COrJlacHO yueOHOMY TUIaHy (B
TOM 4YHCIIe, IJIs 00y4arouIuxcs MO MHAMBHUAYAIbHBIM Y4eOHBIM IJIaHAM) IpPEeIo-
CTaBJIIETCA B AJIEKTPOHOM BHUJIE HA JTUCKE.

- UHAUBUyalbHOE paBHOMEpHOE ocBenleHrne He meHee 300 rokc;

- TMPUCYTCTBHE ACCHUCTEHTA, OKa3bIBAIOIIETO OOyyaroleMycs HEOOXOAMMYO
IOMOIIb;

- oOecriedeHre BO3MOKHOCTH BBIITyCKa aIbTEPHATUBHBIX (POPMATOB MEUYATHBIX
MaTepHuanoB (KpyHmHbIA WPUPT WK ayArno]aitib);

- obecrieueHne J10CTyna oOy4aromierocs, sSBJISIFOLIETOCS CIENbIM U UCIOJIb3Y-
IOIIETO CO0aKy-MPOBOHUKA, K 3JaHUI0 HHCTHTYTA.

2) 15 TALL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI IO CITYXY:

- HAJIMYME MUKPO(OHOB M 3BYKOYCHJIMBAIOLIEH armapaTypbl KOJIEKTUBHOTO
MOJIb30BaHUs (ayAMOKOJIOHKH);



3) s AL ¢ OTPaHUYEHHBIMM BO3MOKHOCTSIMHM 3/I0POBBSI, UMEIOIIUX Hapy-
HIEHUS] ONOPHO-ABUIATENILHOIO amnmnapara, MaTepUuaIbHO-TEXHUYECKHUE YCIOBUS
JIOJKHBI 00€CTIeYrBaTh BO3MOXKHOCTH OECIIPENSITCTBEHHOTO JOCTyMa 00yJaromuX-
csl B yueOHbIE TIOMEIICHHUsI, CTOJIOBBIC, TyaJleTHbIC U JAPYTUe MOMELICHHUS OpraHu-
3alliH, a TaKXKe MpeObIBaHUS B YKa3aHHBIX MMOMEIICHUSX (HaJU4ue MaHIyCcoB, MO-
pYYHEH, pacIMPeHHBIX TBEPHBIX MPOEMOB U IPYTUX MPUCTIOCOOTICHHIN).

[lepen HauanoMm 0O0y4YeHHsS MOTYT IMPOBOJIUTHCA KOHCYJIbTATHUBHBIE 3aHSATHUA,
MO3BOJIAIOIINE CTYJEHTaM C OrPAaHUYEHHBIMH BO3MOYKHOCTSAMHU aJalTUPOBATHCS K
y4eOHOMY MpoI1ieccy.

B  mnpomecce  BemeHus — yuyeOHOM — AUCHMIUIMHBL  MPOQECCOPCKO-
IIPENOAABATENILCKOMY COCTAaBY PpEKOMEHAYETCSl HCIOJIb30BAHUE COLUAIbHO-
AKTUBHBIX U PEIIEKCUBHBIX METOJ0B OOyUEHUs, TEXHOJOTUN COLMOKYJIBTYpPHOU
peadbuIuTalMi C LEJIbI0 OKa3aHUs MOMOIIM OOYYarolMMCsl C OTpaHUYEHHBIMU
BO3MOYKHOCTSIMHU 3[I0POBbSI B YCTAHOBJIEHUH MMOJHOLIEHHBIX MEXINYHOCTHBIX OT-
HOILICHUI ¢ JPYTrUMU OOyYaroIIuXcs, CO3JaHUNU KOM(OPTHOrO MCUXOIOTHYECKO-
ro KJIMMara B y4eOHOM rpyInie.

Oco0eHHOCTH TPOBENEHUSI TEKYyLIEd W IPOMEKYTOYHOM aTTecTalMH 110
JUCUUIUIMHE I OOYYarolMXCsl C OrPaHUYEHHBIMH BO3MOKHOCTAMH 30POBBS
YCTaHABJIMBAIOTCS C YYETOM HHAMBUAYaJbHBIX MCUXO(DHU3NYECKUX OCOOCHHOCTEN
(ycTHO, MUCBbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIBIOTEPE, B (hopMe TeCTUPOBa-
HUs U japyroe). Ilpy HE0OXO0IMMOCTH MPENOCTABISIETCA JOMOJIHUTEIBLHOE BpEMS
JUISI IOATOTOBKY OTBETA HA 3a4€TE WU 3K3aMEHE.



AHHOTAIIAS PABOYE ITPOTPAMMBI JTUCHUTLJINHBI
(MOJIYJIS):

«Teopus hpynkyuit KomniekcHoil nepemeHHow)

1. Hean ocBOeHUSI TUCUUILTHHBI (MOYJIf):

[enbro ocBOeHUS TUCHUIUTMHBI « Teopust (yHKIUI KOMILIEKCHOM mepemMeH-
HOW SIBIISIFOTCS

- dhopMUpOBaHUE 3HAHUM 10 MAaTEMAaTHYECKOMY aHAIIU3y HEOOXOMMBIX
JUIs1 pEUICHUS 3a7a4, BOSHUKAIOIINX B MMPAKTUUECKON JEATEILHOCTH;

- pPa3BUTHE JJOTMYECKOTO MBIIIJICHUSI U MATEMATUYECKON KyJIbTYPHI;

- dbopmupoBaHE HEOOXOAUMOTO YPOBHS TTOJITOTOBKY JJISI IOHUMAHUS
JIPYTUX MAaTEMAaTUYECKUX U MPUKIAIHBIX TUCIUIIINH;

2. MecTO TMCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOorpaMMbl

Huctunnnaa «Teopuss QyHKIUN KOMIUIEKCHOW NEPEMEHHOW» OTHOCHUTCS
4acTH, (popMuUpyeMOl y4YaCTHHKaMH OO0Opa30BaTENbHBIX OTHOIIEHUH Yy4YeOHOro
raHa (OCHOBHOM MpodhecCHOHAIbHOM 00pa30BaTEILHON MPOTPAMMBbI) MOJTOTOBKU
OakanaBpa no HanpaieHuto 44.03.05 [lenarornueckoe 00pa3zoBaHue.

3. TpeGoBanus K pe3yJabTaTaM OCBOEHHS JUCHUILTHHBI(MOTYJINA):

Kong

KOM-

e- HanmMeHoBaHne KOMIIETCHILIUHU

TCH-

185071

VK-1 — BJIQJICHUE OCHOBHBIMHU MOJIOKEHUAMU KIIACCUYECKUX pa3Jie-
JIOB MaTeMaTU4YECKON HayKH, 0a30BbIMU UJICIMHU U METOAaMU
MAaTEMATUKH, CACTEMON OCHOBHBIX MAaTEMATUYECKUX CTPYK-
Typ ¥ aKCHOMATUYECKUM METOOM.

IK-1 — CIIOCOOHOCTH IOHUMATh YHUBEPCAJILHBIN XapaKTep 3aKOHOB

JIOTUKY MAaTEMaTUYECKUX PACCYKIAECHUN, UX IPUMEHUMOCTb B
pa3IMYHBIX 00JaCTAX YEJIOBEUECKOH 1eATeIbHOCTH, POJIb U
MECTO MATEMATUKU B CUCTEME HAyK, 3HAUEHUE MaTeMaTH4e-
CKOW HAYKH JJIsl pELICHHMS 3a/1a4, BOSHUKAIOIIUX B TEOPUU U
npakThke. CrocoOeH MPOBECTU aHAJIN3 U TEOMETPUUECKYIO
MHTEpHpeTanio GOpMyIUPOBOK U TEOPEM U MPUMEHATh UX
IIPU PELICHUU Pa3JINYHbIX 3a1a4.

4. O0masi TpyA0eMKOCTh JUCIHUIUINHBI COCTABJIfAET 2 3a4eTHbIE eIU-
HUIIbI ( 724aca).

5. Cemectp: 10




6. OcHoBHBbIE pa3ae/ibl AUCHUILTHHBI (MOTYJIA):

. Iose C KOMIUIEKCHBIX YHCEIL.

. OcHOBHBIE 3NIeMEHTapHbIe PYHKINNA KOMIUIEKCHON IEPEMEHHOM.

. IIpenen HeNpepbIBHOCTh U paBHOMEPHAsL HEMIPEPHIBHOCT (YHKIUH.

. OYHKIMOHAIbHBIE MOCIEI0BATEIILHOCTH, PSI/IbI, UX 00JIACTh CXOAMMOCTH.

. IlponsBoanas u qudpepeHnnan GyHKIMH KOMIIEKCHOTO IEPEMEHHOTO,
. KommnexcHoe nnarerpupoBanune. Teopema Komn u ee criencraus.
. Murerpanenas popmyna Komm.
. Teopema u psin Tewsnopa.
10. Oco06sie Touku. M3omupoBanubie ocoobie Touku (MOT).

1
2
3
4
5. CTeneHHbIE PSAIbI, PAANYC U KPYT CXOJIUMOCTH.
6
7
8
9

11. Psig u Teopema Jlopana.  Knaccudukanus MOT.
12. Bpruer ¢pyHKIHUU U OCHOBHBIE TEOPEMBI O BHIUETAX.

/. MopMBbI TEKYlIero KOHTPOJISl yCIIeBAeMOCTH U POMEKYTOYHOM aT-
TecTauMu: 3a4er.

8. ABToOp:
[IuxmmaaToBa M. M.



