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AN. llawkuH
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PABOYASA NPOrPAMMA YYEEHOW AUCLUUMITUHDI

B1.0.54 KomnnekcHbIU aHanus

1. Kog n HammeHoBaHue HanpaBlieHus noaroToBKU/cneunarnbHOCTHU:

10.05.01 KomnbromepHas 6e3onacHocmb

2. Mpodmnb nogrotoBku/cneunanusauma: crneyuanusdauyus N 2 "Mamemamuyeckue

MemoObl 3awumsl UHghopmayuu":

3. KBanudukaums (cteneHb) BbINYCKHUKA: crieyuanucm

4. ®opma obyyeHus: OuyHas

5. Kadbegpa, otBevarowan 3a peanusauuio AMCUUNIINHDbI:

Mamemamuyeckoz2o u npu;maOHoeo aHarsusa

6. CoctaButenu nporpammbl: 3acopuH KOput BaneHmuHosuY, K.¢b.-M.H., doueHm

7. PexomeHnpoBaHa: HMC dakynbteta 26 mas.2023 npoTtokon Ne 7
(HaumeHosaHue pekoMmeHOyrowel cmpykmypbl, dama, HOMep rPoMmMokKona,




omMemKu o npPodIeHUU 8HOCSMCS 8PYYHYHK)

8. YueOHbIn roa: 2023/2024 CemecTp(-bl): 4

9.llenu n 3apayum yue6HON ANCLIMNIIUHDbI:

Llernbto OucyunnuHbl fi8rissemcs ebipabomka y cmy0eHmos yarybrieHHo20 MoHUMaHUs makux
yHOameHmMarnbHbIX [MOHAMUU Kak KOMIIeKCHas OugbghepeHuupyemMocms, KOMII/IEKCHas
aHanumu4Hocme, KOHGhOpMHOEe omobpaxxeHue, osriadeHue arnrnapamom u Mmemodamu meopuu
yHKUUU KOMI/IEKCHOU rnepeMeHHoU, ebipabomka HaeblKo8 MPUMEHEHUS 3mux Memodos8 K
3adayam u rnpobrniemamM MamemMamuyecKko20 U (byHKUUOHalIbHO20 aHasu3a, ypaeHeHUsIM 8
YacmHbIX MPOU380O0OHbLIX MamemMamu4yeckol u3UKU, meopuu yrpyaocmu u 2udpomMexaHUKU.

10. MecTo y4yebHOM gucuunnuHbl B cTpyktype OOlN: gucumnnuHa oTHOCUTCSA K
npodeccuoHanbHoMy Lmkny. OHa TpebyeT OT CTyQeHTOB BfiaieHNe OCHOBaMU
MaTemMaTM4YeCcKoro aHanunsa, NMMHeENnHon anrebpbl N aHanMTn4eckon reometpun. Kpome Toro,
obyvatoemyca Heobxoammo obnagaHune KynbTypOn MbILLSIEHUS, COCOBHOCTBLIO K
WHTEenNneKTyanbHOMYy, U NpoeccnoHanbHOMy CaMopasBUTUIO, CTPEMITEHNEM K MOBbLILLEHNIO
CBOEW KBanugukaunum n mactepcTea, CnocobHOCTbIO nNpuobpeTaTb HOBbIE Hay4YHbIE U
npoceccrnoHarnbHble 3HaHUS, NCNONb3ya COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
MHPOPMALMNOHHBLIE TEXHONOIMMK, CNOCOBHOCTLIO NOHUMATL U MPUMEHATL B UCCNeL0oBaTENbCKON
N NPUKNagHoON OeATENbHOCTM COBPEMEHHBIM MaTeMaTUYeCKMiA annapat, CNoCOBHOCTLIO
cobupaTtb, obpabaTbiBaTb U MHTEPNPETUPOBATL AaHHbIE COBPEMEHHbIX HAYYHbIX
nccnepoBaHuii, Heobxoaumele Anst GOPMUPOBAHUSA BbIBOAOB MO COOTBETCTBYOLLMM Hay4YHbIM,
npodeccuoHanbHbIM Npobriemam. JAUcunnnHbl, B KOTOPbIX MCMONb3YHTCA 3HAHUSA, HABbIKK Y
YMEHMUS, MOMnyyYeHHble B paMKax HacTOSALWEN ANCUNNIUHLL: « YpaBHEHUS MaTeMaTU4eCKomn
PU3NKN>», «PYHKLUMOHANbHbIA aHanua», «Teopus ynpyroctn» n «lfmgpomexaHumka».

11. MnaHupyemble pe3ynbTaTbl OOy4eHUsI MO AUCUUNIIUHE/MOAYNIO (3HAHUSA, YMEHUs,
HaBblK1), COOTHECEHHbIe C NlaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNEeTEHLUAMU BbINMYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbTaTbl 06y4eHus
Kog HassaHue

Orl1K-1 CNoCcobHOCTb 3HaTb: NOHATME KOMMIMEKCHOro YMcna, AeicTBUA Haf
ncnosib3oBaTb KOMMMEKCHbIMM YnCnamun, NMOHATUA npegena
0a30Bble 3HaHUS nocnegoBaTenlbHOCTU KOMMIIEKCHbIX YMcen, yHKUnn
€CTEeCTBEHHbIX HayK, KOMMMeKCHOW nepeMeHHONW, npeaena v HenpepbiBHOCTU
MaTemMaTuku v PYHKLMM KOMIMIEKCHOW NepeMeHHON, NPON3BOAHON U
MHOPMATHKN, WHTerpana ot YHKLMU KOMMMAEKCHON NepeMeHHON.

YMETb: NOrn4eckn MbICflnUTb, CAMOCTOATENBbHO pacLlUMpPATb CBOU
MaTeMaTn4yeckme 3HaHu4d, MNpuMeHATb CBOW 3HAHUA MNMpU
peweHnn 3agad.

BnageTb: MeTogamMun uccnegoBaHuUsa W pelleHuna  3ajad,

OCHOBHbl€ (haKThl,
KOHLEenuuu, NpuHUMNGI
TEOpPUI, CBA3AHHbIX C

npuknapHou OTHOCSILLMXCA K CreayoLmum pasfenam  KOMMIEKCHOro
MaTeMaTKON U aHanu3a: KOMMMEKCHble uucna, YHKUMM  KOMMIIEKCHOW
NHpopmaTmKon NepeMeHHOn, nNpou3BoAHass W MHTerpan oT  OYHKUUK

KOMMMEKCHOW nepeMeHHON




MK-2 CHOCODOHOCTbL 3HaTb: OCHOBHbIE NMOMOXEHMS, 3aKOHbI U METOAbI PyHAAMEHTaNbHOM
MaTeMaTUKN U eCTECTBEHHO-MaTeMaTUYECKUX AUCLMNIVH AN NOHUMaHUS
NOHMMATb,
CYyLLHOCTM Npobnembl.
COBEPLUEHCTBOBATb W | YmeTb: NpvBOAUTL HayYHble NONOXEHUSA U hakTbl ANA 060CHOBaHUA
NPUMEHNATb CywHOCTM nNpobnemMbl onpeaensite BO3MOXHOCTU NPUMEHEHNS
o TEOpPETUYECKUX MOSIOXKEHNI U METOAOB KOMIMIEKCHOrO aHanusa ang

COBPEMEHHbI b \

. NMOCTaHOBKM W PELLEHNS KOHKPETHbIX NPUKNaAHbIX 3a4ady; pellatb OCHOBHbIE
MaTeMaTn4ecKknn 3aa4yum Ha BblYMCIIEHME.
annapart BnapgeTb: coBpeMeHHbIMW NpoGriemMamy eCTECTBEHHBIX HayK U MaTeMaTuKu,
CTaHZapTHbIMW MeTo4amMU 1 MOAENSIMU KOMMIEKCHOTO aHanu3a u nx
NPYMEHEHNEM K PELLEHMIO MPUKNagHbIX 3a4ady

12. O6bemM AUCUMNIIMHbI B 3a4€THbIX eguHuuax/yac. (8 coomsemcmeuu ¢ y4ebHbIM MIaHOM) —
2/72.

dopma NpoMexyTO4YHOMW aTTecTauum 3ayem.

13. Buabl yue6HOM paboTbl

TpyaoemMKoCTb
Bua yuebHon paboTbl Bcero Mo cemecTpam
4 cemecTp
KoHTakTHasi paboTa 48 48
nekuum 32 32
npakTu4eckme 16 16
B TOM yucne: | nabopaTopHble
KypcoBasi paborta
CamocrosTenbHada paborta 24 24
MpomexyToyHasa aTTectaums (ans
9K3ameHa)
Wtoro: 72 72

13.1. CopgepxxaHne AUCLUMNIUHBI

n/n HanmeHoBaHue pasgena
CopnepxxaHue pasgena gucunnivHbl
ONCLUNIINHBI
1. Jlekuum
1.1. MoHAaTMe komnnekcHoro ynucna. Onepaunn Hag KOMMNEKCHbIMU

KomnnekcHble 4ymucna u
OEeVCTBUS Hag, HAMW.
®opmynbl Myaspa

yncrnamu. Mogynbe 1 aprymeHT. Anrebpaundeckas u
TpuUroHomeTpudeckas popmMa 3anmncu KOMMIEKCHOro Yncna.
dopmynbl MyaBpa n3BnevyeHus KOpHen U3 KOMMMIEKCHbIX YNCe.

2.1. MoHaTne 6eckoHeYHO yaaneHHom Toukn. OTKpbITbIE U

PaclumpeHHas komnnekcHas
. _ 3aMKHYTble MHOXecCTBa. [ocnegoBaTenbHOCTM KOMMITEKCHbIX
NOCKOCTb 1 €€ CBONCTBA. -
yncen v Ux CBOWCTBA.

3.1. D YHKLMN KOMMNEKCHOM . .
N MoHATHe pyHKLMM KOMMNIIEKCHOWN nepeMeHHon. Cnocobbl
nepemeHHon. MNMpegen.
0606LEHHas 3agaHu4. [1sa onpefeneHnsa npegena yHKuuu.
HenpepbIBHOCTb 1 00001 EHHasA HENpPepbIBHOCTb. [oHATHE
HenpepbIBHOCTb.
OLHOJIUCTHOCTM.
OAHONNCTHOCTb

4.1. R-nuHenHble n C-nnHelHbIe MoHaTtne R-nuHenHoro n C-nnHerHoro gyHkumona. CTpykTypa




5.1.

6.1.

7.1.

8.1.

9.1.

10.

11.

12.

(PYHKLMOHasbI U KX
cBOWUCTBA.

OndcepeHumnpyemMoctb
YHKLUNIA KOMMIEKCHOM
nepemeHHon. Ycrnosue Kowm-
PumaHa

KomnnekcHast npon3BogHas v
€e CBONCTBa

lMoHATne aHanuTUyeckom
dyHkummn. ConcTea
aHanUTU4eCcKnx yHKLNin

OnemeHTapHble hyHKLUN
KOMMEKCHOW NepeMeHHON n
MX CBOWCTBA

WHTerpan ot yHKLMM
KOMMIEKCHOW nepeMeHHOM n
ero ceoncTea. Teopembl
Kowwn ans ogHOCBSA3HbIX
obnacrten. Teopema Kowumn
ONsl MHOTOCBSA3HbIX
obnacren.

WHTerpansHasa copmyna
Kowwm. NHTerpanbHas
dopmyna kowm ang
NPOV3BOAHbIX
aHanuTudeckon yHKLMK
dopmynbl cpegHero
3Ha4YeHWs u crneacTems U3
HuX. MNpyvHUMN Makcumyma..
Teopema Jlnysunns

MepBoobpasHas. JlokanbHas
nepeoobpasHas. TeopeMbl O
nepBoobpasHbix. Teopema
Mopepsbl. Teopema
BenepwTtpacca

R-nmHenHbIx n C-nuHenHbix dyHKumoHanos. Kputepui C-
NnMHeHoro yHKuMoHana. FeomeTpuyeckme ceonctea R-
NNHENHbIX U C-NMHENHbIX PYHKLMOHArOB.

MoHaTtue R-guddepeHumpyemocTn n C-guddpepeHumpyemocTu
dyHKUMN KOMMNNEKCHOW nepemeHHon. Teopema Kowmn-PrumaHa
(Heobxoamnmoe n goctatouHoe ycnosue C-
anddepeHunpyemMocTun). AnemeHTapHble csoncTea C-
anddepeHunpyembix QyHKUUNA (AnddepeHLnpyeMOCTb CYMMBbI,
npov3BeaeHNs, YaCTHOrO 1 KOMNO3ULun).

MoHaTne komnnekcHon npomnssogHon. Ceasb ¢ C-
aundpepeHumpyemocTblo. [pocTeiile cBoMCTBa KOMMMEKCHOM
npon3eogHon. CnocoObl BbIMUCIIEHUS KOMMIIEKCHOM
NPOn3BOAHON. BbluMcneHne KOMMNIeKCHOW Npon3BogHON OT
AneMeHTapHbIX OYHKLUA.

AHaNUTUYHOCTb PYHKLMN KOMMSIEKCHOM NEePEMEHHON B TOYKE U
Ha MHOXecTBe. Knaccbl aHanuTuieckux yekuuni.

JInHenHasa dyHkumsa. CteneHHasa dyHKuus. MNokasaTenbHas,
norapudmMmyeckas, TpuroHoMmeTpudeckme n obpaTHble
TPUroHoMeTpuyeckme PyHKLUN KOMMNMIEKCHON NEPEMEHHON U X
concTtBa. MHOrosHayHble pyHkUMW. [MaBHOe 3HavYeHne
MHOrO3Ha4YHoOM OyHKUMK. Tovku BeTBNeHus. Obnactu
KOHOPMHOCTMU.

OpureHTUPOBaHHbIE KOHTYPbl B KOMMIIEKCHOWN NNOCKOCTH.
MoHaTue nHterpana ot ®.K.IN. CeAsb ¢ nHTEerpanom PumaHa u
KPVBOMMHENHbIMU UHTErpanammu 2-ro poga. CeoncTea uHterpana
(MMHenHOCTb, aAAMTUBHOCTb, OPUEHTUPOBAHHOCTbL, OLLEHKN
nHTerpana). MNMpumepsbl BoluncneHms nHterpanos oT ©.K.IM.
Yumcno cessHocTu obractu. OpueHTUpoBaHHas rpaHmua
obnactn. Teopembl Ko gnst ogHOCBA3HbIX obnacTen (1-aa n
2-as1 opmynunpoBku). Teopema Ko gnst MHOrocBsi3HbIX
obnacTten.

UHTerpansHas copmyna Kowwm n ee mogudmkaumm.
WHTerpanbHasa copmyna Kowwm ans nponsBoaHbIX
aHanUTM4eckon MYHKUNN. AHANUTUYHOCTb NPOMU3BOAHbIX
aHanuTU4eckon yHKUUN. BeluncneHme nHTerpanos ¢ NOMOLLbIO
UHTerpanbHbIX hopmyn Kowuu.
dopMynbl cpeaHero 3HayeHust Ans aHanuTudeckon yHkuum (1-
as, 2-aa u 3-s1). MNpuHUMN Makcumyma mogynsa ans
aHanuTu4eckon yHkumu. NoHaTre uenon dyHkumn. Teopema
Jinysunns. Cnepcteus us teopemsbl Jlnysunns.
MoHaTne nepBoobpa3HOl 1 NoKanbHOM NepBOOOpPasHON.
CaolicTBa nepBoobpasHon. Teopembl 0 NepBoobpasHON u
nokanbHow nepeoobpasHon. HeonpeaeneHHbIN HTErpan u
dopmyna HetoToHa-JlenbrHunua. Teopembl Mopepbl u
Bewnepwtpacca (06 aHannTMYHOCTU Npeaena paBHOMEPHO
cxoasLuencs NocneaoBaTenbHOCTM aHanUTUYECKNX (PYHKLNIA).

13.

DyHKLMOHanNbHbIE U
cteneHHble psabl. ObnacTb
cxogumocTun. Teopema Kowuu-
Apamapa. Teopema Abens.
AHanNUTUYHOCTb CYyMMbl
CTENneHHoro psga

dyHKUMOHanbHbIE paabl. Tunel cxoaumoctu. Obnactb
cxogumocTtun. CTteneHHble psabl. Teopema Kowwun-Agamapa u
paguyc cXoaMMoCTU. AHANUTUYHOCTb CYMM CTEMNEHHbIX PSOOB.
Teopema Abens. Mprmepbi.

14.

15.

16.

Teopema Tewnnopa. Teopema
€0VHCTBEHHOCTU
TENNOPOBCKOro pPasfoXeHus.
3 onpegenenus
aHanUTU4eCcKon PyHKLMN
Hynn aHanuTnyeckomn
dyHKumK. Mopsagok Hyns.
Teopema eqUHCTBEHHOCTU
Pagbl JlopaHa. Obnactb
cxogmmocTun. Teopema

Teopema Tewnnopa 1 eANHCTBEHHOCTb TEMOPOBCKOrO
pasnoXeHnst aHanUTU4eCKon PyHKUMN. DKBUBANEHTHOCTb 3-X
onpegenenun aHanutnyeckon pyHkumm (Kowm, Mopepsl,
Tennopa). PasnoxeHue B psabl Tennopa anemeHTapHbix ©.K.IM..
MeTogbl pasnoxeHus B pag Tennopa aHannTU4ecknx yHKUM.
Hynu aHanutudeckon pyHkumn. NMopsaok Hyns. BelunucneHune
nopsigka Hyns. TeopeMa eaUHCTBEHHOCTU A1 aHANUTUYECKMX
YHKUMIN 1 CNeACTBUS UX Hee.

MoHaTue psaa JlopaHa. Obnacte cxoanmocTu psaa JlopaHa.
Teopema JlopaHa. Teopema 0 egMHCTBEHHOCTU JTOPAHOBCKOIO




17.1.

18. 1.

JlopaHa

Ocobble To4YKM
aHannTU4eCKom PyHKLMN.
Knaccudmkaums
N305IMpPOBaHHbIX 0CODbIX
To4yek. Kputepuin npaBunsHom
Touku. Ceasb N.O.T. c
NOPaHOBCKUM PasfoXeHNEM.
Teopema Coxoukoro
MoHATMe BblveTa. CBA3b
BblYeTa C NTIOPAHOBCKUM
pasnoxeHnem. Popmyrnbl
BblyeTa B nontoce. OCHoBHas
Teopema o Bbl4eTax. Bolyer
Ha 6eckoHe4yHoCcTU. TeopemMa
0 NOJSTHOW CyMME Bbl4YETOB

pasnoXeHnsa aHanuMTMyeckon oyHKLnK. PasnoxeHue
aHanuTu4ecknx yHKUMin B pagpl JlopaHa.

M3onupoBaHHbIe 1 HEN30NUPOBAHHbLIE OCOObLIE TOYKU
aHanuTu4eckon yHKUUKN. YCcTpaHMMasi 0COBEHHOCTb, NOMOC U
CyLLLeCTBEHHO ocobas Touka. Nx cBs3b C NOpaHOBCKUM
pasnoxeHnem. Kputepuii npasunbHon Touku. MNMopagok nontoca
n ero BblumcneHne.Teopema HO.B.Coxoukoro. HaxoxaeHne
0COObIX TOYEK M YCTAHOBMEHWE UX TUNa.

OnpepneneHue BblveTa aHanMTM4eckom yHkummn. Cnocobbl
BbIYMCIEHUS BbIYETOB B NMPaBWUilbHOW TOYKe, NOMCce U
CyLLIeCTBEHHO ocobon Touke. OnpegeneHune BoIYETa B

0©eCKOHEYHO yaaneHHo! Touke. TeopemMa O NOSIHON cyMmme

Bbl4ETOB. BbluncneHvne nHTerpanos ¢ NOMOLLbIO BbIYETOB.

2. MpakTuyeckne 3aHATUA

1. 2. MoHaTne komnnekcHoro Ymcna. Onepaumy Hag KOMMNIEKCHbIMU
KomnnekcHble yncna u
- yncnamu. Mogynbe 1 aprymeHT. Anrebpaundeckas u
OEenCcTBUS Hag, HUMMW.
®opmynbl Myaspa TpuroHomeTpuyeckas popma 3anucm KOMMNIEKCHOro Yncna.
dopmynbl MyaBpa n3BnevyeHus KOpHen U3 KOMMMAEKCHbIX YNCen.
2.2. MoHsATHe 6eckoHeYHO yaaneHHom Tovkn. OTKpbITbIE 1
PaclwmnpeHHas komnnekcHas
. ) 3aMKHYTble MHOXecCTBa. [locneaoBaTeNnbHOCTU KOMMMEKCHbIX
NMOCKOCTb 1 €€ CBONCTBA. -
yYmcern u ux CBoNCTBa.
3.2 DYHKLMN KOMMNNEKCHOM . .
yHKU N MoHATHe PyHKLMM KOMMNIIEKCHOWN NepeMeHHon. Cnocobbl
nepemeHHon. MNMpegen.
0606LLEHHas 3agaHu4. [1sa onpefeneHnsa npegena yHKuuu.
HenpepbIBHOCTb 1 0000LLEeHHasA HENPEepPbIBHOCTL. [MoHATHE
HenpepbIBHOCTb.
OLHOJTUCTHOCTM.
OOHONUCTHOCTb
4.2 - . Monsatue R-nuHenHoro n C-nuHenHoro dyHkumona. CTpykTypa
R-nuHenHble 1 C-nnHelrHbIe o N pyHKu PYKTYP
R-nuHenHbIx n C-nuHenHbix dyHKumoHanos. Kputepun C-
dyHKUMOHanbI U X o o
CBOVCTBA nunHerHoro dyHkUmMoHana. eomeTpuyeckme ceoncrtaea R-
) NNHeNHbIX U C-NMHENHbIX PYHKLMOHAmNOoB.
5.2. MoHaTtue R-gudbdepeHumpyemocTn n C-guddepeHLmpyemocTu
OnddepeHumnpyemoctb dyHKUMN KOMMNNEKCHOW nepemMeHHon. Teopema Kowmn-PrumaHa
PYHKLMIN KOMMNITEKCHOM (Heobxogmmoe n goctatovHoe ycriosue C-
nepemeHHou. Ycnosue Kown- anddepeHunpyemMocTun). AnemeHTapHble ceoncTtea C-
Pumana anddepeHunpyembix QyHKUUNA (AnddepeHLnpyeMOCTb CYMMBbI,
npou3segeHns, YaCTHOro U KOMNo3numu).
6. 2. lMoHsaTMe komnnekcHon npoussogHon. Ceasb ¢ C-
nddepeHumpyemocTblo. [pocTenle cBONCTBA KOMMMEKCHON
KomnnekcHasi npovsBogHas v AuccpepeHunpy o P N
ce CBOMCTBA npoun3sogHon. Cnocobbl BbIYUCIIEHNST KOMMITEKCHOMW
NPOn3BOAHON. BbluMcneHne KOMMNIeKCHOW Npon3BogHON OT
AneMeHTapHbIX OYHKLWA.
7.2. MoHsATME aHanuTNYecKon o o
g AHaNMUTNYHOCTb PYHKLMMN KOMMIIEKCHOW NEPEMEHHOW B TOYKE U
dyHKummn. CBowcTBa .
. Ha MHoXecTBe. Knaccbl aHanuUTn4eckmx yekLmn.
aHanNUTUYECKUX PYHKLMIA
8. 2. JInHenHasa dyHkuma. CteneHHas dyHKUmMS. [NokasaTenbHas,
norapudmMmyeckas, TpuroHoMmeTpudeckme n obpaTHble
OnemeHTapHble hyHKLUN . _
o o TPUroHoMeTpuyeckme PyHKLUN KOMMMIEKCHON NEPEMEHHON U X
KOMMMNEKCHOW nNepemMeHHon n .
o concTtBa. MHOrosHayHble pyHkUMK. [MaBHOe 3Ha4YeHne
nX CBONCTBA .
MHOro3Ha4Hon pyHkUMK. Toukn BeTBneHua. Obnactu
KOH(pOpMHOCTN.
9.2. OpreHTUPOBaHHbIE KOHTYPbI B KOMMITEKCHOWM MITOCKOCTM.

WHTerpan ot oyHKUMN
KOMMEKCHOW nepeMeHHOM n
ero ceoncTtea. Teopembl
Kowwn ans ogHOCBSA3HbIX
obnacrten. Teopema Kowumn
ONsi MHOTOCBSA3HbIX
obnacren.

MoHaTue nHterpana ot ®.K.I. CeA3b ¢ MHTErpanom PumaHa u
KPVBOMMHENHbIMU UHTErpanamm 2-ro poga. CeoncTea uHterpana
(MMHenHOCTb, agAMTUBHOCTb, OPUEHTUPOBAHHOCTbL, OLLEHKN
nHTerpana). MNMpumepsbl BoluncneHms nHterpanos oT ©.K.IM.
Yucno cBssHocTu obnactu. OpMeHTUpoBaHHas rpaHmua
obnacTtn. Teopembl Kown ans ogHocBA3HbIX obnacten (1-as un
2-as popmynuposku). Teopema KoLum Anst MHOrOCBSA3HbIX
obnacren.




10.

WHTerpansHaga popmyna
Kowwn. NHTerpansHas
copmyna Ko ans
NPOV3BOAHbIX
aHanuTnyeckon yHKLMK

WHTerpansHasa popmyna Kowm n ee mogmdumkaummn.
WHTerpansHas popmyna Kowu gng nponsBoaHbIX
aHannTU4eCcKom PyHKUMU. AHANUTUYHOCTb NPON3BOOHbLIX
aHanuTU4eckon yHKUUN. BeluncneHme nHTerpanos ¢ NOMOLLbIO
WHTerpanbHbIX opmyn Kowuu.

11.

dopmyrnbl cpegHero
3HaYeHUs1 U CNeacTBuA U3
HuX. MpuHLMN MakcMMyMa..

Teopema Jlnysunns

dopMynbl cpeaHero 3HayeHns Ans aHanuTudeckon yHkuum (1-
as, 2-as n 3-1). MpuHUMN Makcumyma Mogyns aons
aHanuTu4eckomn yHkuun. NMoHaTtne wenown yHkumMn. Teopema
Jinysunnga. Cneacrtemsa u3 teopemsbl JlnyBunnsi.

12.

MepBoobpasHas. JlokanbHas
nepeoobpasHas. TeopeMbl O
nepBoobpasHbix. Teopema
Mopepsbl. Teopema
BenepwTtpacca

MoHaTue nepBoobpasHOl 1 NokanbHOM NepBoobpasHoOMN.
CsoicTtBa nepBoobpasHoin. Teopembl 0 nepBoobpasHOn K
nokanbHow nepeoobpasHoi. HeonpeaeneHHbIn HTErpan u
dopmyna HetoToHa-JlenbrHunua. Teopembl Mopepbl u
Beneplitpacca (06 aHanMTUYHOCTM Npegena paBHOMEPHO
cxopsencst nocneaoBaTeNIbHOCTU aHaNMUTUYECKUX PYHKLMIA).

13.

DyYHKLMOHanNbHbIE U
cTeneHHble pagpl. ObnacTb
cxogumocTun. Teopema Kowuu-
Apamapa. Teopema Abens.
AHaNUTUYHOCTb CYMMb!
CTENneHHoro psaa

dyHKuMoHanbHbIe paabl. Tunbel cxogumocTt. ObnacTb
cxogumocTtun. CTteneHHble psabl. Teopema Kowwun-Agamapa u
paanyc cxooumMocTu. AHANMTUYHOCTb CYMM CTEMNEHHbIX PAOOB.
Teopema Abens. Mprmepbi.

14.

Teopema Tennopa. Teopema
€0VUHCTBEHHOCTU
TENNOPOBCKOro pasrnoXeHusl.
3 onpegenenus
aHanNUTU4eCKon PyHKLMN

Teopema Tennopa u eqUHCTBEHHOCTb TENNOPOBCKOro
pasnoXeHns aHanuTuyeckom PyHKUUN. SKBUBANEHTHOCTb 3-X
onpegeneHun aHanutnyeckon pyHkumm (Kowwm, Mopepesl,
Tennopa). PasnoxeHue B psabl Tennopa anemeHTapHbix ©.K.IM..
MeTogbl pasnoxeHus B pag Tennopa aHannTn4ecknx yHKUMN.

15.

Hynn aHanuTnyeckomn
yHKUMK. Mopagok Hyn4.
Teopema egUHCTBEHHOCTU

Hynu aHanutudeckon pyHkumn. NMopsaok Hyns. BeluncneHune
nopsigka Hyns. TeopeMa eQUHCTBEHHOCTU AN aHaNUTUYECKMX
(OYHKLMIA 1 CNegcTBus UX Hee.

16.

Psagpbl Jlopana. Obnactb
cxogmmocTun. Teopema
JlopaHna

MoHaTue psiga JlopaHa. O6nacte cxoaumocTu psiga JlopaHa.
Teopema JlopaHa. Teopema 0 eMHCTBEHHOCTU JTOPAHOBCKOIO
pasnoXxeHns aHanuTudeckon yHkuun. PasnoxeHne
aHanuTu4eckux oyHkUmMIM B psaabl JlopaHa.

17.

Oco0bble Toukn
aHanuMTU4eckon yHKLUN.
Knaccudmkaums
M30NMPOBaHHbLIX 0COObIX
To4yek. Kputepui npaBunsHom
Touku. Ceasb N.O.T. c
JNIOPAHOBCKUM Pa3fioKeHUEM.
Teopema CoxouLKkoro

M3onupoBaHHbIE U HEN30NMPOBaHHbIE OCODbIE TOUKM
aHanuTu4eckon yHKUUKN. YCcTpaHMMasi 0COBEHHOCTb, NOMOC U
CyLLLeCTBEHHO ocobas Touka. Nx cBs3b C NOpaHOBCKUM
pasnoxeHnem. Kputepuii npasunbHon Touku. MNMopagok nontoca
n ero Bblumcnexne. Teopema HO.B.Coxoukoro. HaxoxaeHne
0COObIX TOYEK N YCTAHOBMNEHME UX TUNa.

18.

MNoHsaTMe BblveTa. CBA3b
BblYeTa C NIOPaHOBCKUM
pasnoxeHnem. Gopmynbl
BbldyeTa B nontoce. OcHoBHas
TeopeMa O BblyeTax. BblueT
Ha GeckoHe4yHocTU. Teopema
O MNOSTHOW CyMME BblYETOB

OnpepneneHue BblveTa aHanuMTM4eckon yHkumn. Cnocobbl
BbIYMCIIEHUSI BLIYETOB B MPaBUIILHOMN TOYKE, NMOMce U
CyLLIeCTBEHHO ocobon Touke. OnpegeneHune BbIYETa B

BGeckoHeYHOo yaaneHHou Touke. Teopema O NofHON cymMmme

Bbl4ETOB. BbluncneHne MHTerpanos ¢ NOMOLLbIO BLIYETOB.

13.2. Tembl (pa3pgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne
n/n

HaunmeHoBaHue pasgena
OVNCLUUMNIUHBI

Bugbl 3aHaTUin (Yacos)

CamocTtodaTe
nbHas
pabota

MpakTuue

Bcero
cKkune

Jlekumm JlabopaTopHble

4 cemecTp.

KomnnekcHble yncna u
JEeNCcTBUS HA HAMMW.
dopmynbl Myaspa.

PaclumpeHHas komnnekcHas
NSIOCKOCTb N €€ CBONCTBA.




D YHKLMN KOMMNEKCHOM
nepemeHHon. MNMpegen.
O606LeHHas
HenpepbIBHOCTb.
OOHONUCTHOCTD.

R-nuHenHble n C-nnHenHble
dYHKUMOHAnNbI U UX CBOWCTBA.

OnddepeHumnpyemoctb
YHKLUNIA KOMMIEKCHOM
nepemeHHon. Ycrnosue Kowm-
PumaHa.

KomnnekcHas nponsBogHas v
ee CBOMCTBA.

lMoHATne aHanuTUyeckom
dyHkummn. CeoricTea
aHaNUTUYECKNX OYHKLINA.

OnemeHTapHble YHKUMM
KOMMEKCHOW nepeMeHHOM n
MX CBONCTBA.

WHTerpan ot oyHKUMn
KOMMIEKCHOW NepeMeHHOM n
ero ceoncTtea. Teopembl
Kowim ons oaHOCBA3HbIX
obnacten. Teopema KoLuun
[N MHOrOCBSAI3HbIX obnacTen.

10.

WHTerpansHasa copmyna
Kowwm. NHTerpanbHas
copmyna Ko ans
NMPOU3BOAHbBIX aHANUTUYECKON
dyHKUNN.

11.

dopmynbl cpegHero
3HaYeHUs1 U CNeacTBuMS U3
HuX. MpuHLMN MakcMyMa.

Teopema Jlnysunnsi.

12.

MepBoobpasHas. JlokanbHas
nepsoobpa3sHas. Teopembl O
nepsoobpasHbix. Teopema
Mopepsbl. Teopema
BenepuwTpacca.

13.

®PyHKUMOHANbHbIE U
cteneHHble psabl. ObnacTb
cxogmmocTtun. Teopema Kowiu-
Apamapa. Teopema Abens.
AHanNUTUYHOCTb CYyMMbI
CTEMNeHHoro psaa.

14.

Teopema Tewnnopa. Teopema
€ANHCTBEHHOCTH
TENNOPOBCKOrO PasrioXeHus.
3 onpeaeneHus
aHanuMTU4eCcKon YHKLUN.

15.

Hynn ananutnyeckon
dyHKumK. Mopsgok Hyns.
Teopema eqUHCTBEHHOCTM.

16.

Psagpbl Jlopana. Obnactb
cxogmmocTun. Teopema
JlopaHa.

17.

Ocobble To4kK
aHannTU4eCKom PyHKLMN.
Knaccudmkaums
N30JIMPOBaHHbIX OCOObIX
ToYek. Kputepuin npaBunbHom




Toykn. Cesasb N.0.T. ¢
NOPaHOBCKUM PasfoKeHNEM.
Teopema Coxoukoro.

MNoHsaTue BblveTa. CBA3b 1
BblYeTa C NOPaHOBCKNM
pasnoxeHnem. Popmyrbl
18. BblyeTa B nontoce. OcHoBHast 2 1 7
TeopeMa O BblyeTax. BblueT
Ha GeckoHe4yHocTU. Teopema
0 MNOSTHOW CyMME BbIYETOB.

WToro 3a 4-blit ceMecTp: 16 | 32 | 24 72

14. MeToanyeckue ykasaHus Ans odbyyarLmxcs no 0CBOEHUI0 ANCLUNIIUHbI

Cne,u.yeT cucrtemMatTmnyeckn nocewlatb NNEKUNOHHbIE N CEMUHAPCKMNE 3aHATUA. MaTepmanbl 3TUX 3aHATUN cnepyert
BHMMaTESIbHO N3y4aTb N PerynapHo BbINMOJTHATb AOMaALLHWE 3a4aHnA. Ha 3aHatusax HY>XHO BECTU cebs akTUBHO.
[na [OCTMKEHNS XOPOLLMX Pe3ynbTaToB NpU U3ydeHnn ANCUUNINHBI CTYAEHTaM Takke HeobXoanmo
CaMOCTOSATENbHO pa3bupaTb MaTepuarbl NEKUUA U COOTBETCTBYHOLLME TEMbI B PEKOMEHOBAHHbIX Y4eOHUKaX, HU B
KOEeM criyyae He 3aMeHsIsi UX CEeTEBbIMU pecypcammn, hopMmUpyemMbiMi N0ObIMKU Nonb3oBaTensmn cetn (Bukuneans
nT.n).

15. lepeyeHb OCHOBHOM W [OOMOJSIHUTENBLHOMW nUTepaTypbl, PECyYypCOB WHTEpHeT,
HeoO6XoaAUMbIX ANA OCBOEHUA AUCLUNIIUHbBI (CrucoK numepamypbl 0GOPMISeMcs 8 coomeemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuasi CKeosHasi Hymepauyus 0r1s1 ecex U008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n MCcTOYHMK

y llJabam B.B. BsedeHue 8 komMmrnekcHbIl aHanu3 / b.B.lllabam : B 2y4.— Cl16. : JlaHb,
] 2004 — 4. 1 : ®yHKyuu 0dHo20 nepemeHHo20. — 2004. —336 c.

Bornkosbicckutl J1.. C60opHUK 3aday no meopuu QhyHKUUL KOMIIIEKCHO20

2. nepemeHHozo / J1.1. Bonkosbicckud, I".J1. JlyHy, N.I". Abpamosuy. — M.: @usmamnum,
2006. - 312c.

0) gononHUTenbHasa nuTeparypa:
Ne n/n MCTOYHMK

y JlaspeHmbes M.A. Memodbl meopuu hyHKUUU KOMIMIEKCHO20 NepPeMEHHO20 /
’ M.A.JlaspeHmees, b.B. Lllabam. — M.: Jlanb, 2002. —688 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie pecypebl UHTEPHET) :

Ne n/n NcTouHunK
lpusanos, N. N. BeedeHue 8 meopuro (hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 [Tekcm]
y : y4ebHuk .— Mockea : [laHb, 2009 .— 432 c. : un. — 1 3k3. — .— ISBN 978-5-8114-

0913-6 .— <URL:http.//e.lanbook.com/books/element.php ?pl1_cid=25&pl1_id=322>.

3adaHus k kypcoeoli pabome o Kypcy "Teopusi hyHKUUU KOMIIEKCHOU nepemMeHHou "
[BnekmpoHHbIl pecypc] : y4ebHOo-Mmemodu4deckoe rnocobue Ons 8y308 : [0ng cmyd. 3
Kypca seqyep. omo-Hus ¢pak. [TMM crneyuansHocmu 010501 - lNpuknadHas
Mamemamuka u uHgpopmamuka] / BopoHex. eoc. yH-m ; cocm.: 3.J1. LluwkuHa, J1.H.
Jlaxoe .— 3nekmpoH. mekcmosbie 0aH. — BopoHex : U30amernbCcKo-
nonuepaghuyeckulti yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema, 2010
.— 3aen. ¢ mumyn akpaHa .— reKmpoH. eepcus ned. nybnuxkayuu .— Ce0b600HbIl
docmyn u3 uHmpacemu BI'Y .— Tekcmoesnit ¢hatin .— Windows 2000; Adobe Acrobat
Reader.

3adaHus k Kypcoeoli pabome o Kypcy "Teopusi hyHKUUL KOMIIIEKCHOU nepemeHHoU" :
y4yebHO-memodu4yeckoe rnocobue 015 8y308 : [0na cmyd. 3 Kypca eedep. omO-Hus ¢hak.
MMM cnieyuansHocmu 010501 - lNpuknadHass Mamemamuka u uHgpopmamuka] /
Boponexx. eoc. yH-m ; cocm.: 3.J1. lluwkuHa, J1.H. Jlaxoe .— Boponex : UL BI'Y,
2010 .— 36.c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-224.pdf>.




16. lMepeyeHb y4yebOHO-MeTOAMYECKOrOo obecrneyvyeHUs ANA CaMOCTOATENIbHOW paboTbl
(y4ebHo-memodu4yeckue pekomeHOayuu, nocobus, 3adayHuKu, Memodudyeckue yKasaHUs 0 6bIMOHEHUI
rpakmu4eckux (KoHMposibHbIx) pabom u 0p.)

Ne n/n MCTOYHMK

y llJabam B.B. BsedeHue 8 komMmrnekcHbIl aHanu3 / b.B.lllabam : B 2y4.— C[16. : JlaHb,

' 2004 — 4. 1 : @yHKyuu o8Ho2o nepemeHHoe2o. — 2004. —336 c.

Bornkosbicckut J1.. C6opHUK 3aday no meopuu QhyHKUUL KOMIIIEKCHO20

2. nepemeHHoz20 / J1.U. Bonikosbicckud, .J1. JlyHu, W.I". A6pamosud. — M.: @uamamnum,
2006. - 312c.

JlaspeHmbes M.A. Memodbl meopuu hyHKUUU KOMIMIEKCHO20 NepPeMEHHO20 /
M.A.JlaspeHmees, b.B. Llabam. — M.: JlaHb, 2002. —688 c.

lpusanos, N. N. BeedeHue 8 meopuro (hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 [Tekcm]
: yyebHuk .— Mockea : [laHb, 2009 .— 432 c. : un. — 1 3k3. — .— ISBN 978-5-8114-
0913-6 .— <URL :http://e.lanbook.com/books/element.php ?pl1_cid=25&pl1_id=322>.

3adaHus k Kypcoeoli pabome no Kypcy "Teopusi pyHKUUL KOMIIIEKCHOU nepemMeHHouU "
[BnekmpoHHbIl pecypc] : y4ebHOo-Mmemoodu4deckoe rnocobue Ons 8y308 : [0ng cmyd. 3
Kypca se4ep. omd-Hus ¢hak. MMM cneyuansHocmu 010501 - lNpuknadHas
Mamemamuka u uHgpopmamuka] / BopoHex. eoc. yH-m ; cocm.: 3.J1. LluwkuHa, J1.H.
Jlsixoe .— 3GnekmpoH. mekcmosble 0aH. — BopoHex : M13damerbcko-
nonuepaghuyeckuli yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema, 2010
.— 3aen. ¢ mumyn akpaHa .— 3reKmpoH. eepcus ned. rnybnuxkayuu .— Ce0b600HbIl
docmyn u3 uHmpacemu BI'Y .— Tekcmoenbit ¢atn .— Windows 2000, Adobe Acrobat
Reader.

3adaHus k kypcoeoli pabome o Kypcy "Teopusi hyHKUUL KOMIIIEKCHOU nepemeHHou" :
y4yebHo-Mmemoduyeckoe rnocobue 015 8y308 : [0rid cmyd. 3 Kypca eedep. omO-HUs ¢hak.
MMM cneyuansHocmu 010501 - lNpuknadHass Mamemamuka u uHgpbopmamuka] /

6. Boponexx. eoc. yH-m ; cocm.: 3.J1. lluwkuHa, J1.H. Jlaxoe .— Boponex : UL BI'Y,
2010.— 36 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-224.pdf>.

17. UHdopMaLMOHHbIe TeXHONOrMu, UCNosb3yeMblie ANA peanusauum y4yeoHon
ANCLUNIINHBI, BKIOYasa nporpaMmMHoe obecnevyeHne m HhopmaLMOHHO-CNpPaBOYHbIe
cuctembl (Npu Heo6XxO0AMMOCTH)

Mpun peanusauun yyebHom paboTbl MCNONb3YOTCA cnegyowme obpasoBaTenbHble TEXHOMOMMN:
obCcyxaeHne Ha nekuusix TeopeTMYEecKMX MeTodoB, pa3bop npakTU4eckux 3agjad Ha
NPaKTUYECKNX 3aHATUAX, pasnuyHble (OpMbl CTUMYNMPOBAHUA CaMOCTOATENbHOW paboTbl
CTYOEHTOB.

18. MaTtepmanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUMNIIUHDbI:
NPOEKTOP, AOKYMEHT-Kamepa

19. ®oHA OLEHOYHbIX CPeAcTB:

19.1. MNMepeyeHb KOMNETEHLUN C yKazaHueM 3TanoB POpPMMPOBaHUA U
nnaHupyembix pe3ynbTaToB 00y4YeHuUsA

Koa u copepxaHnue MnaHmpyemble pe3ynbTaTbl 06y4eHus OTanbl
KoMneTeHuumn (Mnu ee (mokasaTenu 4OCTWXEHUsT 3a0aHHOro opMMpPOBaHMS o0C*
yacTu) YPOBHSI OCBOEHMS1 KOMMNETEHLNM KOMMNeTEHL MK (cpeactBa




nocpeacTsom hOpPMUPOBAHMS 3HAHWNA, (paspenbl (TemMbl) OLleHMBaHWs)
YMEHWIA, HaBbIKOB) OVCLUMNITUHBI UNK
mMoayna n nx
HaMMeHOBaHUe)
3HaTb: MOHATME KOMMMNEKCHOIO
yucna, AencTeusa Hapg KomnnekcHble
OnK-1, KOMMMEKCHbIMY YMCaMu, MoHsITus | 1cna n AencTena
CrnocobHoCTb npeaena nocnegoBaTenbHOCTH :)a'q H”M“'M
NCnonb3oBaThb KOMIMIEKCHBIX Yncen, yHKLUM q)(;ﬁruy;;' yaspa Moakmueckos
6a3oBble 3HaHWS KOMMTEKCHO NepeMeHHOI, OMMNEKCHO P o
€CTECTBEHHbIX npenena n HenpepbIBHOCTU nepemMeHHOIA.
HayK, MateMaTukm | YHKLMW KOMNIIEKCHOW Mpenen.
1 MHbOPMATUKMY, nepeMeHHoW, NPOM3BOAHOW K O6o6LeHHas
OCHOBHble (hakTbl, | /HTerpana ot yHkumm plinviosisedhe
KOHLIEMLIAY, KOMI'IJ'I.eKCHOVI nepemMeHHOM. AHOSIMCTHOCTb
MDVHLMMBI TEOPHIA, YMeTb: NOrMYeckn MbICIUTb, T
CaMOCTOSITENbHO pacLUMPATL CBOU 3
CBASAHHBIX C mMaTemaTuyecKkme 3HaHuS, aHanuTHeckoun Mpakmudeckoe
nprknaaHon MPYMEHSITL CBOM 3HAHMUS NPU (yHkuun. CaoricTaa sadarue
mMaTeMaTuKon peLLeHnm 3agau. aHarmMTHeckux
MHOPMATUKOIA pyHKumiA
MK-2, CNOCOBOHOCTb | 3HaTb: MOHATNE KOMMNIEKCHOMO TMpakmudeckoe
NOHUMATb, yucna, AenUcTBUs Hag WHTerpan ot 3adaHue
COBEpLUEHCTBOBATh | KOMMMEKCHBIMI Y1CHaMW, MOHATUS iﬁlﬁﬁgrcmm
W NPUMEHSIT npegena nocrneaoBaTernbHOCTU 1epEMEHHOM 1 €10
COBPEMEHHbIN igngzig:zg ::Cg;éf:;;um csouncTBa. TeopeMbl
MaTeMaTUyYeCKnn P ’ Kowwm ans
annapar npeaena 1 HenpepbIBHOCTY _ | omHocessHbIX
pyHKLMM KOMMMEKCHO NePEeMEHHON, | oGnacteir. Teopema
NpPOu3BOAHOM U MHTEerpana ot Koww ans
PYHKLMM KOMIMIEKCHON NepeMEHHON. | MHOTrOCBA3HbIX
obnacren.
YMeTb: NOrMYECcKn MbICIUTb, lMpakmuyeckoe
CaMOCTOATENbHO PaclUMpsATL cBon | VIHTerpanbHas 3adaHue
mMaTemaTuyeckue 3HaHus, topmyna Kown.
NPUMEHATL CBOV 3HaHWS MpU VinTerpanbhas
pelLeHnn 3agay. ¢popmyna Kowum Ansi
Npon3BOAHbIX
aHanuTu4eckon
PYyHKUMUK
Bnagetb: MeTOoAaMu uccnegoBaHusa | Paabl llopana. MpakTuyeckoe
U peLleHns 3aaad, oTHocalmxea k- | Obnacts sapaxne
crnegywwmum pasgenam cxoanmMocCTn.
KOMMNMEKCHOro aHanmaa: Teopewma Jlopana
KOMMIEeKCHbIEe Yncrna, dyHKUUK
KOMIMSEKCHON NepeMeHHOMN,
npoussBoaHas u nHTerpan ot
PYHKLMM KOMMIEKCHOM
nepemMeHHoMN.
MpomexyTo4yHas aTrecTauumsa KM

19.2 OnucaHue KpuTepueB U LIKaNnbl OLEHUBaHUS KOMMETEeHUUN (pe3yrnbTaToB OoOy4YeHUs) npu
NPOMEXYTOYHOM aTTecTauum

[lna oueHnBaHUs pe3ynbTaToB 00yYeHMs Ha 3a4eTe UCMONb3YyeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHWBaHWUSI pe3ynbTaTtoB 0byyYeHusl.



19.3 TunoBble KOHTPONbHbIe 3afJaHUA UMW WHble MaTepuanbl, HeobXoAuMble AN OLEHKU

3H

aHuUN, YMEeHWN, HaBbIKOB WU (MNKU) oONbiTa A[AeATEeNbHOCTU, XapaKTepusylliue

(bOpMVIpOBaHVISI KOMNeTeHUun B npouecce ocBoeHus oGpaaoBaTeanoﬁ nporpamMmmbl

0 JON L B~

13.
14.
15.
16.

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY (3ayeTy): (Hy>XHoe BbI6paTh)

. KomnuiekcHble uncna u JeicTBUS Hal HUMU. [ eoMeTpuueckas HHTEpIIpETaLHs

KOMIUIEKCHBIX uncen. TpuroHoMeTpuyeckas u nokasatesibHas Gopma 3anucu
KOMILJIEKCHOTO uncia. M3Bieuenne KOpHs U3 KOMIUIEKCHOTO YUCTIa.

. [locnenoBaTeIbHOCTH KOMIUIEKCHBIX YUCEN U UX CBOMCTBA. HeorpaHM4eHHO BO3pacTaroas

MOCJIeI0BATEbHOCTh. BeCKOHEUHO yajaeHHask TOUKa KOMILJIEKCHOU MJIOCKOCTH.
Pacmmpennas komrmiekcHas miockoctb. Chepa Pumana u crepeorpadgudeckas mpoeKIus.

. IlonsTHe PyHKIIMHM KOMIUIEKCHOW NepeMeHHOI. BerecTBeHHast 1 MHUMast 4acTH (PyHKIIUU

KOMILUIEKCHOM nepeMeHHOoN. OTHO3HAaYHbIE U MHOTO3HAYHbIE (PYHKITUU. OTHOIUCTHBIE
GbyHKIHH.

. [Ipenen u HenpepbIBHOCTD (PYHKITMN KOMITJIEKCHOW MTEPEMEHHOM.

. duddepenuupopanne GyHKIIMN KOMIUIEKCHON niepeMeHHoM. Y cinoBus Komm-Prumana.
. AHanmuTHuyeckue (PyHKIIMH KOMIUIEKCHOW MEPEMEHHOHN U UX CBOMCTBA.

. 'eomeTpryecknii cMbICT IPOU3BOAHON (DYHKITMM KOMITJICKCHON TIEPEeMEHHOM.

. KondopmHubie oToOpaskeHust u ux cBOicTBa. JIMHEHbIE PYHKIIMA KOMITIEKCHOM

MEPEMEHHOM.

. MHTerpan ot GyHKIIMM KOMIUIEKCHON TIEPEMEHHOM U €ro CBOMCTRA.
10.
11.
12.

Teopema Kot 15t 0 THOCBSI3HOM 00J1aCTH.
Teopema Koru 1t MHOTOCBSI3HOM 00J1acTH.
WNuterpanbras popmyna Komm. beckoneunas auddepeHnnpyeMocTb aHATUTHYECKUX

(byHKIMHA.
PasnoxeHune aHanutuyeckon yHKUMK B pag Tennopa.
PasnoxeHne aHanutuyeckon oyHKLMK B pag JlopaHa.
Knaccudmkaums ocobbix TOYEK aHANUTUYECKON YHKLUN.
BblYMCNEHNE MHTErpanos C NOMOLLbIO BbIYETOB.

19.3.2 lNMepeyeHb NpakTU4ECKUX 3aAaHNUN

19.3.4 TecTOBbIe 3agaHus

KomnnekT 3agay

no aucumnnuuie bB1.B.02 KowmnnekcHbil aHanu3

1. Haittu Bce 3nauenus 4i u n300pa3uTh MX Ha KOMIUJIEKCHON MJIOCKOCTH.

3Tanbl

2. Haiiti Bce 3Hauyenus 3/—16 u n300pasuth MX Ha KOMIUIEKCHOM IUIOCKOCTH.

3. Halitu Bce 3HaueHuss 3/—i W M300pasMTh MX HA KOMILIEKCHOM IIOCKOCTH.

4. Haiitn Bce 3HayeHus i/ —i M M300pasuTh MX Ha KOMIUIEKCHOM IUIOCKOCTH.

5. BeruuciauTh 3HaAYEHUE
40

1-i
1-iV3

6. Berunciuth 3HaYEHHE



l_i\/g 40
1+i )

7. BeIuuciIuTh 3HaYeHNE

1+i j30
1+i/3)

8. BeIuucIuTh 3HaUCHHUE

1 _ i 30
3+ ij '
9. Onpenenuth aHanuTHUYeCKYyIO GyHKIU0O f(z2) =u(x,y)+iv(x,y)no ee
3aJITaHHOM BEIIECTBEHHOM 4acTU
u(x,y)=x+e > cos2x.
10. Onpenenuth ananuTHaecKyto pynkuuio f(z) =u(x,y) +iv(x,y)mno ee
3aJIJaHHONM MHHMOM 4acTu
v(x,y)=x+e ’sinx.
11. Haittu kon(opMHOE 0TOOpakeHHE TPEYTOIbHHUKA C BEpUIMHAMH B TOUKax — i, 0,
— 1 Ha MOOOHBIM eMy TPEYTOJbHUK C BEPIIMHAMU B TOUKaX 2, 2i, — 2.
12. Hatitn koH(pOpMHOE 0TOOpaXKeHHe TOJTyKpyra {z OC: |z + Zi‘ <1, Rez < 0}

wa nonyxpyr {w 0C: [w +1/<1/2, Imw <0}.

13. Haiftu koH(opMHOE 0TOOpakeHHE TPEYTrOIbHHUKA C BepiIMHaMu B Toukax 0, —1,
—1+i Ha MOAOOHBIN €My TPEYTOJbHUK C BepiInHamu B Toukax 0, 2 — 2i, 4.

z-2|<1, Imz <0}

14. Haittu koHpOpMHOE 0TOOpaKEHHUE TOJIYKpyTa {z acC:

Ha MOJIYKpYT {w acC: ‘w —2i‘ <1/2, Rew >0}.
15. Bpruucnuth HHTErpa
j. zdz.
|z[=1

16. Bpruucauts uHTETpal
j. Rezdz,
y

rjie ) — yd4acTok mapaboisl y =x* oT Touku z, =0 10 Toukn z, =1+i.

19.3.4 MNMepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt

KomnnekTt 3apaHmnu gnsa 3aderta Ne 1

no ancumnnuHe b1.B.02 KomnnekcHbin aHanm3

Bapuanr 1



1. Haiitnt Bee 3nauenus /1 u M300pa3uTh MX Ha KOMIUIEKCHOM IUIOCKOCTH.
2. Onpenenuth ananmutTudeckyto Gyakmuio f(z) =u(x,y) +iv(x,y)mno ee

3aJITaHHOMN BEIIECTBEHHOU YacTHU
u(x,y)=x+e“cosy.

Bapuant 2

( 1+i J30
J3+i)

2. Onpenenuth aHanuTU4YeCKy0 GyHkuo f(z) =u(x,y) +iv(x,y)no ee

1. BeruncauTh 3HaUCHUE

3aJIaHHOM MHUMOM YacTU
v(x,y)=2y+e”’sinx.

KomnnekTt 3agaHuu gna 3aderta Ne 2

no ancumnnunHe b1.B.02 KomnnekcHbin aHanm3

Bapuanr 1

1. Haiitu konopmMHOE 0TOOpaxkeHne TpeyrojJbHUKa ¢ BepinHamu B Toukax 0, i, — 1
Ha NOJ00HBIN €My TPEYTroJbHUK C BepIIMHaMu B Toukax 0, 2 — 2i, 4.
2. BpruncnuTe uHTErpa

I zdz,
y
r7I€ ) — y4acTOK mapaboibl y = Jx ot roukn Z, =0 no touku z, =1+1i.

Bapuant 2

z+2‘<1, Imz>0} Ha

1. Haiitu koHpOpMHOE 0TOOpaKEHNE TTOTYKpYyTa {z acC:
HOJIYKPYT {w acC: ‘w —i‘ <1/2, Rew >0}.
2. BeruucnuTh HHTETpa
I z|dz,

y
rae y — OTPe30K, COSTUHSIIONMMN TOUkd Z, =0 u z, =1+ 2i .
p 1 2

Kputepun oueHku:



«3a4TeHO» - CTYAEHT AOJKEeH NPOAEMOHCTPUMPOBATbL TeopeTUveckue 3HaAHUA U MpaKTU4eckue
HaBbIKU NO BCeM pa3sgerniaMm AUCLUMNIIUHbI.

«He3auTeHO» - HegocTaToO4yHOEe BrnageHue TeopeTn4eCKMMmM 3HaAHNAMU UINTN NPaAKTU4YeCKNMU
HaBblKaMu

19.3.5 Tembl KypcoBbIX paboT
19.3.6 Tembl pechepaToB

19.4. MeToanyeckme marepuanbl, onpegensalowme npoueaypbl OUeHUBAHUA 3HAHUW, YMEHUWN,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLmux 3Tanbl hopMUpoBaHUS KOMNETEeHLMN

OueHka 3HaHWA, YMEHUIA N HaBbIKOB, XapaKTepusylllas aTanbl (POpMMPOBaHMA KOMMNETEHUMIA B
paMKax U3y4yeHus QUCUUMMMHbBI OCYLLECTBIAETCS B XOA€E TEKYLLEN U NPOMEXYTOYHOW aTTecTaluni.

Tekywass aTrectauusi nNpoBOAUTCS B COOTBETCTBMM C [lonoXeHWeM O Tekyllen aTrectauum
obyvalowmxcs NO  nporpaMMaM  Bbicwero obpasoBaHusi  BOpOHeXCKoro  rocygapCTBEHHOro
yHMBepcuTeTa. Tekywaa atrectauus npoBoamtcs B oopme(ax): YCTHOro onpoca; NMCbMEHHbIX paboT
(koHTpOnbHbIE). KpnTepun oueHnBaHmsi NpMBELEHbI BbilLe.

lMpomexyToyHass aTTecTauusa nNpoBOAUTCA B COOTBETCTBMM C [lONOXEHMEM O NPOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpaMmmam Bbicllero obpasoBaHus.

KoHTpOnbHO-u3MepuTenbHble MaTepuanbl NPOMEXYTOYHON aTTecTaumm BKIYaoT B cebs BONpoChH!,
NO3BONAIOLLME OLEHUTb YPOBEHb NOMYYEHHbIX 3HAHWN.

I'IpM oueHnBaHUMN NCNOJb3YHTCA KadYeCTBEHHblE LUKallbl OLUEHOK. KpVITepVII/I oueHunBaHNA npuBeOeEHbI
BbilL€E.



