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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc «KomrmekcHblit aHanu3» SBISETCS OJHUM M3 0a30BBIX KYpPCOB MJis
OakamaBpOB yKa3aHHOTO HAalpaBlieHUs. bByJaydu ecCTeCTBEHHBIM MPOJOJIKECHHUEM
MaTeMaruyecKkoro aHaiu3a, OH II03BOJISIET TIUIABHO TIEPEHTH OT HW3YUYCHUS
marematukn XVII-XVIII croneruss xk wMaremaruke XIX Beka, a 3areM MU K
coBpeMeHHON Maremaruke. Haumnas c Diinepa n Komm, GyHKIIUHM KOMIUIEKCHOTO
MEPEMEHHOTO CUCTEMAaTHYECKU HCIOJIb30BATUCh KaK B YHUCTO TEOPETHUECKUX
pasdenax MareMaTuKh, Tak ¥ B MPUKIAAHBIX MaTEeMarH4eCKUX JUCIMIUIMHAX |
POJICTBEHHBIX MM pazfenax (U3UKH U MEXaHWKH (THAPOJWHAMHKE, adpPOJIMHAMHUKE,
TEOpUH TIOJNIA, TEOPUU Tepelayud CUTHATA, ToMorpapuu W MHOTHX JPYTHX).
Hakomnennble 3a mocineaHue JBa CTOJICTHS YCWIMSMH —BEAYIIUX MHPOBBIX
MaTeMaTU4YeCKUX JIMJEPOB METOAbl PabOThl ¢ TaKUMU (YHKIHUSMU YCIOBHO MOKHO
Ha3Barh Teopuel (yHKIUNA KOMIUIEKCHOTO MEPEeMEHHOro. JTO Ha3BaHHE B KAKOW-TO
Mepe JaeT NpeacTaBlIeHHe O OOrarcTBe METOAOB (TYT W aHAIU3, U TEOMETpHUs, U
anreOpa, u auddepeHnnatbHbie ypaBHeHHUs). OJHaKO Hal Kypc IO CBOEMY
COJIEp’KaHUI0, B COOTBETCTBUU ¢ DeneparbHbIM 00pa3oBaTelbHBIM CTAaHAApPTOM BCe-
Takd BO MHOTOM HAaXOAMUTCSl B paMKaX MareMaTHYeCKOro aHalW3a, YTO U OTPAKEHO B
€ro Ha3BaHWH.

Cpenn Hambojee BaXHBIX TEOPETHMUECKUX JOCTHXKEHUH KOMILJIEKCHOTO
aHaIM3a HY>)KHO OTMETHUTH CJIeAYIOIINE:

* 3(hpeKTUBHBIC METOABI BHIUUCICHUS UHTETPAIOB;

* METO/JIbI TIOJYYCHHUSI aCUMITOTHYECKUX OIEHOK;

* METO/Ibl MCCIIEJIOBaHUS pelieHui nudPepeHInanbHbIX YpaBHEHHH;

* MOCTPOEHUE TEOPUH MHOTO3HAYHBIX (DYHKIIHIA.

N celiyac OH CIy)UT OCHOBHOW MOJEIBIO MHOTHMX MCCIEIOBAHUNA B
(GyHKIIMOHATLHOM — aHanmM3e, ainredpe, anreOpamueckor wu auddepeHInaTbHON
TOMOJIOTHH, YPABHEHUSAX B YACTHBIX MPOU3BOIHBIX U IPYTUX Pa3/iesiaX MaTEMaTHKHU.

O6nactTd  MPakTUYECKOTO MPUMEHEHHMS KOMIUIEKCHOTO aHajiu3a  HaMmH
YIOMSIHYTHI BBIIIE; WX HM3y4YCHHE JICKUT 3a paMKaMHU Hallero BBOJHOTO Kypca,
MOCBSIIIIEHHOTO OCHOBAaM T€OPHUH (PYHKIIUI KOMIUIEKCHOTO MEPEMEHHOTO.

Takum o0Opa3oMm, OCHOBHas IIeJdb Kypca — BBEJCHHE CTYJCHTOB B
COBPEMEHHBIE Pa3/IeTIbl MATEMATUKH, BAXKHBIC JIJIs1 €€ MPUII0KECHHM.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

3amaun Kypca:

* TO3HAKOMUTH C OCHOBaMH KOMIUIEKCHOTO aHAIH3a,

* BBISIBUTh OCOOCHHOCTH aHaiu3a (PYHKIMI KOMIUIEKCHOTO apryMeHTa B
OTJIMYUU OT IEHCTBUTEIHHOTO aHATTN3a,

* Pa3BUTh AHATMTUYECKUE CIIOCOOHOCTH CTYJEHTA.

Ha 3akimtounTenbHOM —93Tane  W3Y4YeHUsS JUCIHUIUIMHBI  CTYJIEHT JIOJKEH
npruoOpecTy HaBBIK PabOThl C OOBEKTaMU KOMILJIEKCHON MPHUPOABI, B YaCTHOCTH, C
KOMIUIEKCHBIMH ~ YHCIaMH W, 9TO  OCOOCHHO  B@KHO, C  (YHKIHSIMH,
yaoBieTBopsAronmMMHy ycnosusam Komu-Prumana.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX

o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

OIIK-1: Cnoco6eH npuMeHSITH (PyHIaMEHTAJIbHbIE 3HAHUS, TOJIyYeHHbIE B 00J1aCTH
MaTeMaTH4ecKHX U (WJIM) eCTeCTBEHHBIX HAYK, M HCIIOJIb30BATH UX B
npoecCHOHAIBLHOMN AeSITeJIbHOCTH

OIIK-1.1: ITpumenser
byHIaMeHTalbHbIE 3HAHUS,
MOJTyYeHHBIE B 00J1aCTH
MaTeMaTu4ecKuX U (WIn)
€CTECTBCHHBIX HayK B
npodecCuoHATBLHOM
JESITEIIbHOCTH

OcHoBHbIE 001aCTH IPUMEHEHMSI anlapara
KOMIUIEKCHOTO aHaIH3a.

[IpuMeHsTH anmnapar KOMIUIEKCHOTO aHaIN3a IIPU
pEILLIEeHNH 3a/1ad U3 CMEXHBIX 001acTell MaTeMaTHKH.
[TonsATHAMM M METOIaMH KOMIIJIEKCHOTO aHaIHM3a Ha
YPOBHE, 10CTaTOYHOM JJIl UX OCO3HAHHOT'O MPUMEHEHUS
B CMEKHBIX 00JIaCTsIX MareMaTHKH U B MaTeMaTHYeCKON
buzuke.

OIIK-1.2: OcyuecTBisieT BEIOOD
METO/a pelIeHus 3a1a4
npodecCuOHATHEHOMN
JeSITeIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUI

OCHOBHBIE TTOHATUS U METOJbI KOMIIJICKCHOI'O aHaJIMn3a.
HpI/IMCHHTB METOAbI KOMILICKCHOI'O aHalIn3a JJIA
HCCIICA0OBaHNA rCOMCTPHUICCKUX O00BEKTOB U PECIICHUA
3aaay.

ITorsarusaMu u METOJaMU KOMIIJICKCHOI'O aHa/IM3a Ha
YPOBHE, JOCTATOYHOM IJId UX OCO3HAHHOI'O
IIPUMCHCHUA.

1.4 OcobOeHHOCTH peajiM3aluu AMCHUILINHbI

SI3BIK peann3anuy TUCUUIUIMHBL Pycckwil.

Jucnuruinaa (Moayis) peanusyetcs 6e3 npumenenus D0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 3,89 (140)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,94 (70)
MIPAKTUYECKUE 3aHATHS 1,94 (70)
CamocrosiTesqbHas padora 3,11 (112)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |1 (36)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3U0C
1. InddepeHunanbHoe 1 MHTErPAJbHOE HCHHCTEeHNE PYHKIM KOMILIEKCHOIO IIepeMeHHOr 0

1. KommiekcHast 1ocKoCTh 2
2. KpuBsie u 00J1aCTH Ha KOMILIEKCHOM TJIOCKOCTH. )
@YHKINY KOMIIJIEKCHOTO [IEPEMEHHOTO
3. duddepenmmponanne GyHKIHA KOMILIIEKCHOTO )
MEPEMEHHOTO
4. 'eoMeTprueCKU CMBICIT IIPOU3BOIHOM. DJIEMEHTapHbIE 3
byHKIMHA
5. UnTerpupoBanue GyHKIMI KOMIIJIEKCHOTO IEPEMEHHOTO 3
6. UnTerpansHas Teopema Ko u ee cieacTBust 2
7. IlepBooOpazHas 2
8. UnTerpanbhas ¢popmyna Komm u ee cinenctus 2
9. KoMruiekcHbIe 4yncia 2
10. KoMInekcHast IIocKoCTh 2
11. DnemenrtapHbie GpyHKINN 2




12. DneMeHTapHbIE TPAHCIEHTACHTHBIC (PYHKITUN

13. ITocnenoBarenbHOCTH U PAJIBI HA INIOCKOCTH

14. HenpepoiBHbie 1 R-mudpepennmpyempie GyHKINN
KOMIUIEKCHOTO TIEPEMEHHOTO

15. C-Auddepenuupyembie GyHKINNH KOMITIIEKCHOTO
IepeMEHHOTO

16. T'apmonnueckue GyHKIUN

17. l'eomeTpruyecKkuii CMbICT TPOU3BOIHOM

18. CamocTosaTenpHas paboTa

38

2. I'oiomop¢uble PYHKUMU U UX CBOHCTBA

1. KoMnekcHBIE CcTEIeHHBIS pAAbI

. Pap Tennopa

. C-nuddepeHunpyeMocTb U peryIsipHOCTh

. Tonomopdubie hyHKITIN

. CBoiicTBa ronoMopHbIX GyHKIHUN

. JlocTatouHble yCI0BHS FOJIOMOPPHOCTH

. Hynu ronomopdHbix ¢hyHKIINH

e N IEN N Ne N RO, | B SNY RUST I O}

. TeopeMa CAUMHCTBCHHOCTHU

[NOT N NS I (O N \O 2 I NS I8 \O 3 I} \O 24 I \O]

9. UnterpupoBanue QyHKIHI KOMIUIEKCHOTO IEPEMEHHOTO
Y MHTerpanpHas TeopeMa Komm

10. UaTerpanbHas Teopema Ko u ee npuMeHeHUs

11. KommiekcHbI€ CTENEHHBIE PSAJIbI

12. Psan Teitnopa

13. Hynu ronoMop@HbIX QyHKIMIHA

14. TeopeMa eAMHCTBEHHOCTH

15. NaTerpansl, 3aBUCSIIME OT MapameTpa

NN W NN




1

6. CamocTosiTeNbHas paboTa

38

3. Paa Jlopana. U3oupoBaHHbIe 0cO0bIe TOYKH

. Psapg Jlopana

. I3onupoBaHHbIe 0COOBIE TOUKH

. Henbie u mepomopdHbIe PYHKITUN

. Psapg Jlopana

. I3onupoBaHHbIe 0COOBIE TOUKH

1
2
3
4
5
6

. Henbie u mepoMmopdHbIe PYHKITUN

7

. CamocrosiTenpHas padboTa

10

4. Teopusi BHIYETOB U €€ MPUJI0KEHUS

1

. BerueTs!

. OcHoBHas T€OpEMa TCOPUHU BEIYCTOB

. HpI/IMeHeHI/IC BBIYCTOB JJI1 BBIYMCICHUA UHTEIPAIOB

. CymMmMupoBaHue psoB

NN

. BerueTs!

. OcHoBHas T€OpEMa TCOPUHU BEIYCTOB

. HpI/IMeHeHI/IC BBIYCTOB JJI1 BBIYMCICHUA UHTEIPAIOB

e N IENE Ne N RO, 1 B SNY RUST I \O)

. CymMmMupoBaHue psoB

NN

9.

CamocrosiTenbHas pabota

10

5. MHoOro3HauHble aHAJTUTHYECKHE PYHKIUH

1

. AHaIMTHYECKOE MMPOJOJIKCHHUC

2

. AnanuTnueckue GpyHKIUN

3

. Onepanuu Hal aHATUTUYECKUMU QYHKITUSIMHU.

Crenennasa GyHKuus

4. IlepBooOpazHas aHanuTu4Yeckoi pyHkuuu. Beinenenue

OJHO3HAYHBIX I OJ'IOMOpq)HBIX BETBEH




5. AHaTUTUYECKOE TTPOIOTIKEHUE 2

6. AHaiutrueckue ¢pyHkuuu. Jlorapupm 2

7. Onepanuu Hajl aHATATUYECKUMH (QYHKITASIMH. )

Crenennast QyHKIHS

8. IlepBooOpa3zHas aHamMTHYECKON QyHKIMH. Beiaenenue 4

OJIHO3HAYHBIX TOIOMOP(HBIX BETBEH

9. CamocrosTenbHas paboTa 10
6. I'eomeTpnueckne npuHuunbl. Kongopmubie orodpaxkenns

1. [IpuHuun aprymenTa 2

2. IlpuHiunel coxpaHeHus 001acTH, MaKCUMyMa MOJTYJISL U )

nemma IlIBapua

3. KondopmHubie oToOpakeHus 2

4. pobHo-nuHenHast pyHKIUs 2

5. Kondpopmusl n3oMopdusmbl 1 aBTOMOPGU3MBI 2

6. [IpuHummn aprymeHTa 2

7. IlpuHIIUIIBI COXpaHEeHUs 00JIaCTH, MaKCUMyMa MOYJIS U )

nemma [lIBapua

8. KordopmHubie 0TOOpakeHus 2

9. ApobHo-nuHeiHas GpyHKIUsL 2

10. Kondopmubs! n30MOp(HU3MBI U aBTOMOP(HU3MBI 2

11. CamocTosTenbHas paboTa 6
Bcero 70 70 112




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. [[Ta6ar b. B. Beenenue B koMiiekcHbIN aHanu3: Y. 1. @yHKIMU OJTHOTO
NEPEMEHHOI0: YUeOHUK JUIsl YHUBEPCUTETOB IO CIELHATBHOCTAM
"Maremaruka", "Mexanuka" : [B 2 u.](Cankt-IlerepOypr: Jlaus).

2. Cunopos 1O. B., ®enoprox M. B., lllabynun M. . Jlekuuu no Teopuun
GYHKIIMH KOMIUIEKCHOTO NMEPEMEHHOTr0: ydyeOHoe ocodue /sl By30B
(Mocksa: Hayka, ['1. pen. ¢us.-mar. nur.).

3. Bonkossickuit JI. U., JIyan I. JI., ApamanoBuu U. I'. COopHUK 33124 110
Teopuu (HYHKIIMI KOMILJIEKCHOTO TIEPEMEHHOT0: YueOHOe mocoOue s
ctyaeHToB By30B(MockBa: ®u3mMariur).

4. Mapkymesud A. W. Teopus ananutudeckux Qynkmuii: Tom 1: yueOHuk
(Cankt-ITerepOypr: Jlans).

5. Mapkymesud A. W. Teopus ananutuueckux Qynkmuii: Tom 2: yueOHUK
(Cankt-ITerepOypr: Jlans).

6. EBrpadoB M. A. Ananmutnueckue GyHKIIUU: yaeOHOe TocoOue JjIsl By30B 10
cnermansHOCTSIM(MockBa: Hayka, 1. pen. ¢us.-mar. mut.).

7. JlaBpentreB M. A., [1labar b. B. MeTtoasl Teopuun GyHKIHH KOMITJIEKCHOTO

nepeMeHHoro: yuebnoe nocobue st yausepcutetroB(Mocksa: Hayka, 171.
pen. ¢pus.-Mar. JIuT.).

8. Esrpado M. A., Cuznopos O. B., ®enoprok M. B., [llabynun M. 1.,
bexanos K. A., EsrpapoB M. A. CO0pHHK 3a71a4 110 TEOPUN aHATUTHYECKUX
GbyHKIM: yueOHOe TocoOue ISl BEICIIMX YUEOHBIX 3aBE/ICHUM TOMYIIEHO
MunuctepcTBoM Bhiciiero u cpeanero oopazosanusi CCC?(Mocksa: Hayka,
I'n. pen. ¢pus.-mar. aut.).

0. bunianze A. B. OcHOBBI TeOpUH aHATUTUYECKUX (DYHKIIMI KOMILIEKCHOTO
MEPEMEHHOTO: YUeOHUK SISl MEXaHUKO-MaTeMaTHIeCKUX U (PU3NIECKUX
crenuanbHocTel By30B(MockBa: Hayka).

10.  Tpyrtues B. M., bymryesa H. A. Teopust GpyHKIINN KOMITIIEKCHOTO
NEPEMEHHOr0: yue0.-MeTO/. TOCOOHE MO BHITIOTHEHUIO CaMOCT. PaOOTHI [ 7
cTyaeHToB HanpasiaeHus noaroroBku 010100.62 "Maremaruka'|
(Kpacuosipck: COY).

11.  BbymyesaH. A., Tpytnes B. M. Teopust GpyHKUUN KOMIIIIEKCHOTO
NEPEMEHHOr0: yue0.-MeTO 1. MOocoOre MO BBHIITOJIHEHUIO CaMOCTOSIT. paboThI

Ju1st cTynenToB Hanpasiienust noarot. 010100.62 "Maremaruka'.
(Kpacnosipck: CDY).

4.2 JIulieH3HOHHOE M CBOOOAHO PACHPOCTPAaHsieMOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCUTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreueHne):

1. [TporpammHoOe oGecrieueHre B y4eOHOM Mpoliecce 1Mo JaHHOW JUCIUTIIINHE He
HCIIOJIb3YETCHAL.

10



4.3 NUnTepHeT-pecypchl, BKIAWYAA NpodeccnoHabHbIe 0a3bl JaAHHBIX
U uHGoOpMALIMOHHbIE CIIPABOYHbIE CUCTEMbI:

1.  Jlns camocToATensHOM paboThl y CTYACHTOB JOHKEH ObITh TIOCTYII K
anexkTpoHHomy karainory Hb COVY.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
TUCLUTILINH.

6 MarepuajJibHO-TeXHMYeCKas (0a3a, HeoOXoaMMasi 1JIfl OCYIEeCTBJICHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

Y4eOHble ayAUTOPHUH ISl TPOBEACHUS 3aHITHI JIEKIIMOHHOTO TUTIA, 3aHSATHI
CEMHUHAPCKOTO THITA, YKOMILJICKTOBAHHBIE MEOCIBI0 U TEXHHUECKIUMHU CPEACTBAMU
oOydeHus (MeIoBbIe M MapKEPHBIE JOCKHU, MEJ HJIM MapKep).

11
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