MMHOBPHAYKN POCCUN
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET »
(Preoy BO «Bry»)

YTBEPXOAIO

3aBe/;)y/ rowun kadpeapon
Mamemamuy4eckoao u np}JKnaOHoeo aHasnusa

AN. llawkuH
noodnuck/pacwugposka noonucu
i 23.03.2024 .

PABOYASA NPOrPAMMA YYEEHOW AUCLUUMITUHDI

B1.0.54 KomnnekcHbIU aHanus

1. Kog n HammeHoBaHue HanpaBlieHus noaroToBKU/cneunarnbHOCTHU:

10.05.01 KomnbromepHas 6e3onacHocmb

2. Mpodmnb nogroroBku/cneunanusaumsa: crneyuanusauyus N 4 "bezonacHocms
KOMMbOMePHbIX cucmem u cemel” (no ompacnu unu 8 cehepe npogheccuoHarbHoul

dessimeribHoCcmMu)

3. KBanudukaums (cteneHb) BbINYCKHUKA: bakasasp

4. ®opma obyyeHus: OuyHas

5. Kadbegpa, otBevarowan 3a peanusauuio AMCUUNIINHDbI:

Mamemamuyeckozo u npuknadHo20 aHanu3a

6. CoctaButenu nporpammbl: 3acopuH KOpul BaneHmuHosud, K.¢h.-M.H., doueHm




7. PekomeHnpgoBaHa: HMC ¢akynbteTta 22 mapTta 2024 npoTtokon Ne 5
(HaumeHogaHue pekoMmeHOyrwel cmpykmypbl, dama, HOMep MPOMokKona,

omMemkKu o npPodIeHUU 8HOCSMCS 8PYYHYH)

8. YueOHbIn roa: 2024/2025  CemecTtp(-bl): 4

9.llenu n 3apayum yue6HOM ANCLIMNIIUHDbI:

Llernbro OucyunnuHbl fi8rissemcs ebipabomka y cmyO0eHmos yarybrieHHo20 MoHUMaHUs makux
pyHOameHmMarnbHbIX [MOHAMUU Kak KOMIIeKCHas OugbhepeHuupyemMocmes, KOMII/IEKCHas
aHanumu4Hocme, KOHGhOpMHOE omobpaxxeHue, osradeHue arnrnapamom u Mmemodamu meopuu
yHKUUU KOMI/IEKCHOU rMepeMeHHoU, eblipabomka HaeblKo8 MPUMEHEHUS 3mux Memodos8 K
3adayam u rnpobriemMmamM MamemMamuyecKko20 U (byHKUUOHalIbHO20 aHasu3a, ypaeHeHUsIM 8
YacmHbIX MPOU3800HbIX MamemMamuyeckol u3UKU, meopuu yrpyaocmu u 2udpomMexaHUKU.

10. MecTo y4yebHOM gucuunnuHbl B cTpyktype OOlN: gucumnnunHa oTHOCUTCSA K
npodeccuoHanbHoMy Lmkny. OHa TpebyeT OT CTyaeHTOB BflageHne OCHOBaMU
MaTemaTM4YeCcKoro aHanumsa, NMHeNnHon anrebpbl N aHanMTnyeckon reometpun. Kpome Toro,
obyvatoemyca Heobxoammo obnagaHune KynbTypOn MbILLSIEHUS, COCOBHOCTBLIO K
WHTEenneKTyanbHOMy, U NpoeccnoHanLHOMY CaMopa3BUTUIO, CTPEMITEHNEM K MOBbLILLEHNIO
CBOEWN KBanugukaunum n mactepcTea, CnocobHOCTbIO nNpuobpeTaTb HOBbIE Hay4YHbIE U
npoceccrnoHarnbHble 3HaHUSA, NCNONb3ya COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
MHPOPMALNOHHBLIE TEXHONOIMMK, CNOCOBHOCTLIO NOHUMATL Y MPUMEHATL B UCCNeL0oBaTENbCKON
N NPUKNagHoON OeATENbHOCTU COBPEMEHHBIM MaTeMaTUYeCKMIA annapat, CNoCOBHOCTbIO
cobupaTtb, obpabaTbiBaTb U MHTEPNPETUPOBATL AaHHbIE COBPEMEHHbIX HAYYHbIX
nccnepoBaHuii, Heobxoaumele Anst GOPMUPOBAHNSA BbIBOAOB MO COOTBETCTBYOLLMM Hay4YHbIM,
npodeccunoHanbHbIM Npobriemam. JANCunnnHbl, B KOTOPbIX MCMONb3YHTCA 3HAHUSA, HABbIKK Y
YMEHMUS, MofnyyYeHHble B paMKax HacTOSALWEN ANCUNNIUHLL: « YpaBHEHUS MaTeMaTn4eCcKomn
PU3NKN>», «PYHKLUMOHANbHbIA aHanua», «Teopus ynpyroctn» n «lfmgpomexaHumka».

11. MnaHupyemble pe3ynbTaTbl OOy4eHUsI MO AUCUUNIIMHE/MOAYNIO (3HAHUSA, YMEHUs,
HaBblKK), COOTHECEHHbIe C NIaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNEeTEHLUAMU BbINMYCKHUKOB):

KoMneTeHuust MnaHupyeMble pesynbTaTbl 00y4eHus

Kog | HaseaHwe




Ol1K-1 CNocobHOCTb 3HaTb: NOHATME KOMMIMEKCHOro Yvicna, AeicTBUA Haf
MCcnonb30BaTh KOMMMEKCHLIMW YMCNaMu, NMOHATUA Npeaena
6a30Bble 3HAHUS nocneaoBaTeribHOCTM KOMMIEKCHbIX Yncen, yHKUMm
eCTeCTBEHHbIX HayK, KOMMMeKCHOW nepeMeHHONW, npeaena v HenpepbiBHOCTU
MaTeMaTuku v PYHKLMM KOMIMIEKCHOW NepeMeHHON, NPON3BOAHON U
MHCDOPMATHKM, UHTerpana ot yHKLUM KOMMIEKCHOWN NepeMeHHOMN.
OCHOBHBIE (haKTBI, YMETb: NTOrMYECKM MbICITUTb, CAMOCTOSITENBHO paclUMpPsATb CBOU
mMaTeMaTU4eckme 3HaHUs, MPUMEHSATb CBOU 3HAHMSA Npu
KOHLEenuuu, NpuHUMUNbI
y pelueHun 3agau.
Teopum, CBAAHHBIX C BNageTb: MeTogamu MWCCNedoBaHUs U pelleHus  3adaud,
npuknaaHon OTHOCALLMXCA K CrneayloLwmum pasgenaMm  KOMMEeKCHOro
MaTeMaTKon U aHanusa: KOMMMEeKCHble uucna, (YHKUMW  KOMIMEKCHOM
WHPOPMATUKOW NMepemMeHHon, Mpou3BoAHas W uHTerpan oT  (PYHKUUM
KOMMNJSIEKCHOW NepeMeHHOoM
MK-2 CnocoBbHOCTb 3HaTb: OCHOBHbIE MOMOXEHMs!, 3aKOHbI U MeTo/bl (hyHAaMEHTarnbLHOM
I'IOHVIMaTb, MaTeMaTukm N eCcteCcTtBeHHO-MaTeMaTu4eCKUX gucumninH gngd noHMMaHUA

COBEpLUEHCTBOBATL U
NPUMEHSATb
COBPEMEHHbIN
MaTeMaTU4eCKNN
annapat

CyLLHOCTM NpoGnembl.

YMeTb: NpyBOAUTL HAYYHbIE MONOXEHUS U haKTbl ANsi 060CHOBaHMS
CYLLHOCTM NpoGrieMbl ONpeaensiTb BO3MOXHOCTY NPUMEHEHMS]
TEOPETUYECKUX MOMOXEHUIA U METOAOB KOMMIEKCHOMO aHanuaa Ass
MOCTaHOBKM U pPeLUeHUs KOHKPETHBIX MPUKIaAHbIX 3afay; peLlaTb OCHOBHbIE
3aja4u Ha BblYMCTIEHVE.

BnapgeTb: COBpEMEHHLIMM NPOGNEMaMn eCTECTBEHHbBIX HayK M MaTemMaTuku,
CTaHOapTHLIMK METOAAMU Y MOZENAMU KOMMMEKCHOTO aHanuaa u nx
NpUMEHEHNEM K PELLEHMIO NPUKNaaHbIX 3a4ad

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

2/72.

dopma NpomMexyTO4YHOMW aTTecTauum 3ayem.

13. Buabl yue6HOM paboTbl

TpyaoemMKoCTb
Bua yuebHon paboTbl Bcero Mo cemecTpam
4 cemecTp
KoHTakTHasi paboTa 48 48
niekummn 32 32
npakTnyeckme 16 16
B TOM uyucne: | nabopatopHble
KypcoBasi paboTta
CamocrosTenbHada paborta 24 24
lMpomexyToyHasa aTTectaums - -
Wtoro: 72 72

13.1. CopgepxaHme AUCLUMNIUHBI

n/n

HanmeHoBaHue pasgena
OVCLUMNIUHBI

ConepxaHue pasaena OUCUUnnHbI




1. Jlekuun

1.1.

KomnnekcHble yncna u
JEeNCTBUS HA HAMMW.
®opmyrnbl Myaspa

MoHsaTne komnnekcHoro yncrna. Onepauny Hag KOMMNITEKCHLIMU
yncrniamu. Mogynb 1 aprymeHT. Anrebpaundeckas
TpUroHomeTpudeckasa goopma 3anmcy KOMMNIIEKCHOTO Yncna.
dopmynbl MyaBpa n3BneyeHus KOpHen U3 KOMMMAEKCHbIX YNCen.

2.1. MoHsATHe 6eckoHeYHO yaaneHHom Tovkn. OTKpbITbIE 1
PaclwmnpeHHas komnnekcHas
. ) 3aMKHYTble MHOXecCTBa. [locneaoBaTeNnbHOCTU KOMMMEKCHbIX
NMOCKOCTb 1 €€ CBONCTBA. -
ymcern u ux CBONCTBa.
3. 1. PYHKUMM KOMMITEKCHOM - -
y MoHATHe hyHKLMM KOMNNEKCHON nepeMmeHHon. Cnocobbl
nepemeHHow. MNpegen.
0606LLeHHas 3apaHu4. [1sa onpeneneHus npegena yHKLMK.
HenpepbIBHOCTbL 1 0600LLeHHasa HeNnpepbIBHOCTL. [NoHATHe
HenpepbIBHOCTb. pep ' pep
OLHOJTUCTHOCTM.
OOHONUCTHOCTb
4.1 - . Monsatue R-nuHenHoro n C-nuHenHoro dyHkumona. CTpykTypa
R-nuHenHble n C-nuHenHble o N pyHKu PYKTYP
R-nuHenHbIx n C-nuHenHbix dyHKumoHanos. Kputepui C-
dyHKUMOHAnbI U UX - -
CBOWMCTRA nMHeHoro yHKuMoHana. FeomeTpuyeckme ceoictea R-
' NNHENHbIX U C-NMHENHbIX PYHKLMOHAIOB.
5.1 MoHaTtne R-gnuddepeHumpyemocTn n C-guddpepeHumpyemocTu
OuddepeHumpyemMocTb (OYHKLMKM KOMNIeKCHOW nepemeHHon. Teopema Kowun-PumaHa
PYHKLMIN KOMMNITEKCHOM (Heobxogmmoe n goctatovHoe ycrosue C-
nepemeHHou. Ycnosue Kown- anddepeHunpyemMocTun). AnemeHTapHble cBoncTea C-
Pumana anddepeHumnpyembix QyHKUUNA (AnddepeHLnpyeMOCTb CYMMBbI,
npov3BeaeHns, YaCTHOro 1 KOMNO3uLun).
6.1 MoHaTne komnnekcHon npomnssogHon. Ceasb ¢ C-
ndepeHumpyemocTblo. [pocTeiile CBONCTBA KOMMMEKCHOM
KomnnekcHas npov3sogHas u AnchcpepeHLIpy o P y
ce CBONCTBA nponssogHon. Cnocobbl BbIMUCHIEHNS KOMMIEKCHOMW
NPOn3BOAHON. BbluMcneHne KOMMNIeKCHOW Npon3BogHON OT
aneMeHTapHbIX OYHKLUA.
7.1 lMoHsATME aHanuTNYecKon o o
g AHaNMUTNYHOCTb PYHKLMN KOMMIIEKCHOW NEePEMEHHOW B TOYKE U
dyHKumm. CBowcTBa o
_ Ha MHOXecTBe. Knaccbl aHanuTuieckux yekuuni.
aHanUTUYeCKNX OyHKLMIA
8.1 JInHenHasa dyHkumsa. CteneHHasa dyHKuus. MNokasaTenbHas,
norapudmMmyeckasl, TpPUroHoMeTpuyeckme n obpaTHble
OnemeHTapHble YHKUMM . N
o o TPUroHoMeTpuyeckme PyHKLUN KOMMMIEKCHON NEPEMEHHON U X
KOMMMNEKCHOW nNepeMeHHOn n .
o concTtBa. MHOrosHayHble pyHkUMK. [MaBHOe 3Ha4YeHne
nX CBONCTBA .,
MHOro3Ha4yHon pyHkUMK. Toukn BeTBneHua. Obnactu
KOHOPMHOCTM.
9.1 OpureHTUPOBaHHbIE KOHTYPbl B KOMMIIEKCHON NNOCKOCTH.
WHTerpan ot yHKLMM MoHaTue nHterpana ot ®.K.I. CeA3b ¢ nHTEerpanom PumaHa u
KOMMMNEKCHOW NepeMeHHON N | KPUBOMNMHENHbIMU MHTEerpanamm 2-ro poga. CBoncTea nHterpana
ero ceoncTtea. Teopembl (NMMHEenHoCTb, aaAUTUBHOCTL, OPUEHTMPOBAHHOCTb, OLIEHKM
Kowwn ons ogHOCBA3HbIX nHTerpana). MNMpumepsbl BoluncneHms nHterpanos oT O©.K.IM.
obnacrten. Teopema Kowumn Yucno cBssHocTu obnactu. OpueHTUpoBaHHas rpaHmua
A1 MHOTOCBSA3HbIX obnactn. Teopembl Ko gnst ogHOCBA3HbIX obnacTen (1-aa n
obnacren. 2-as1 popmynunpoBkn). Teopema Ko gnst MHOrocBsi3HbIX
obnacren.
10. 1. WHTerpanbHasa dopmyna WHTerpanbHas dopmyna Kowm n ee mogudmkaumm.
Kowm. NHTerpanbHas WHTerpanbHasa copmyna Ko ans nponsBoaHbIX
dopmyna kowm ang aHanuMTU4ecKon YHKUUN. AHANUTUYHOCTb MPOU3BOAHBLIX
NPOU3BOAHbIX aHanuTU4eckon yHKUUN. BeluncneHme nHTerpanos ¢ NOMOLLbIO
aHanuTudeckon yHKLMK UHTerpanbHbIX hopmyn Kowuu.
11.1 dopmynbl cpegHero dopMynbl cpeaHero 3HayeHust Ans aHanuTudeckon gyHkuum (1-
3Ha4yeHusa 1 cneacTend n3 as, 2-aa u 3-s). MNpuHUMN makcumyma moaynsa Ang
HuX. MpuHUMN Makcumyma.. aHanuTu4eckon yHkumun. NoHaTre uenon dyHkumn. Teopema
Teopema Jlnysunns Jinysunns. Cnepcteus us teopemsbl Jlnysunns.
12.1. MoHaTue nepBoobpa3HOl 1 NoKanbHOM NepBOOOpPa3HON.
MepBoobpasHas. JlokanbHas N - y
CaolicTBa nepBoobpasHon. Teopembl 0 NepBoobpasHON U
nepeoobpasHas. TeopeMbl O y - _
nokaneHow nepsoobpasHon. HeonpeaeneHHbI HTErpan u
nepBoobpasHbix. Teopema 9
Mopepbi. Teopema dopmyna HetoToHa-JlenbrHuua. Teopembl Mopepbl n
Beiie LUT acca Beliepwtpacca (06 aHanMTUYHOCTW Npegena paBHOMEPHO
puiTp cxoasLuencs NocneaoBaTenbHOCTM aHanUTUYECKNX (PYHKLNIA).
13. 1. PyHKUMOHANbHbIE U ®yHKUMOHanNbHbIE paabl. Tunbel cxogumocTtu. Obnactb

crteneHHble psabl. ObnacTb

cxogumocTtun. CteneHHble psabl. Teopema Kowmn-Agamapa u




cxogmmocTtun. Teopema Kowiu-
Apamapa. Teopema Abens.
AHanNUTUYHOCTb CYyMMbI
CTENEHHOro psiga

pagmyc cxoouMocTu. AHaNUTUYHOCTb CYMM CTEMEHHbIX PSAOB.
Teopema Abens. Mpumepebi.

14.1. Teopema Tennopa. Teopema Teopema Tennopa 1 eANHCTBEHHOCTL TEMNOPOBCKOro
€[JMHCTBEHHOCTH pasnoXeHns aHanuTudeckom PyHKUUN. SKBUBANEHTHOCTb 3-X
TENNOPOBCKOro PasroXeHus. onpegeneHun aHanutnyeckon pyHkumm (Kowwm, Mopepesl,
3 onpefneneHuns Tennopa). PasnoxeHue B psaabl Tennopa anemeHTapHbix ©.K.IM..
aHanuTudeckon oyHKLMK MeTopabl pa3noxeHus B pag Tennopa aHanMTUYECKNX PyHKLUNNA.
15. 1. Hynu ananutmnyeckon Hynu ananutudeckon dyHkumn. Mopagok Hyns. Beluncnexve
dyHKumK. Mopsagok Hyns. nopsiaka Hynsi. Teopema eANHCTBEHHOCTU A5 aHaNUTUYECKMX
Teopema eqUHCTBEHHOCTU (OYHKUNIA 1 CNeacTBus UX Hee.
16. 1. Monatne psiga JNlopana. O6nactb cxogumocTn psaga JlopaHa.
Psagpbl Jlopana. Obnactb pAA P A psA P
Teopema JlopaHa. Teopema 0 eMHCTBEHHOCTU JTOPAHOBCKOIO
cxogmmocTun. Teopema L
MopaHa pasnoXeHnsa aHanMTMyeckon oyHKLnKn. PasnoxeHue
aHanuTu4ecknx yHKUMin B paapl JlopaHa.
17.1. Ocobble To4kK
aHannTU4eCcKom PyHKLMN. M3onmpoBaHHbIE U HEN3ONMPOBAHHbLIE OCOOLIE TOYKK
Knaccudukauusa aHanuTu4eckon yHKUUKN. YCcTpaHMMasi 0COBEHHOCTb, NOMOC U
N30NMPOBaHHbIX 0COBLIX CyLLLeCTBEHHO ocobas Touka. Nx cBs3b C NOpaHOBCKUM
Toudek. Kputepuin npaBsunsHon | pasnoxeHuem. Kputepun npasunbHOM ToUkW. [lopaaok nontoca
Toukn. Ceasb N.0.T. ¢ n ero Bblumcnenune. Teopema HO.B.Coxoukoro. HaxoxaeHne
NOPaHOBCKUM Pa3fioXXeHUeM. 0COObIX TOYEK M YCTAHOBMEHWE UX TUNa.
Teopema Coxoukoro
18. 1. MoHaTue BbiveTa. CBA3b
BblYeTa C NTIOPAHOBCKUM OnpepneneHune BblveTa aHanuMTM4eckon yHkummn. Cnocobbl
pasnoxeHnem. Popmyrnbl BbIYMCIEHUS BbIYETOB B NPaBUilbHOM TOYKe, NOMCce U
BbldyeTa B nontoce. OcHoBHas CyLLIeCTBEHHO ocobon Touke. OnpegeneHune BbIYETa B
Teopema o BblyeTax. Bolyer ©eCKOHEYHO yaaneHHon Touke. TeopemMa O NOJSTHON cyMmme
Ha 6eckoHeyHOCTH. Teopema Bbl4ETOB. BbluncneHve nHTerpanos ¢ NMOMOLLbIO BbIYETOB.
O MOSIHOW CYMME BblYETOB
2. MpakTuyeckne 3aHATUA
1. 2. MoHaTne komnnekcHoro Ymicna. Onepaumy Hag KOMMNIEKCHbIMU
KomnnekcHble yncna u
- yncnamu. Mogynbe 1 aprymeHT. Anrebpaundeckas u
OEenCTBUS Hag HUMMW.
®opmynb Myaspa TpuUroHomeTpuyeckas popma 3anucm KOMMNIEKCHOro Yncna.
®opmynbl MyaBpa n3BneyeHus KOpHen U3 KOMMMAEKCHbIX YNCen.
2.2. MoHsATHe 6eckoHeYHO yaaneHHom ToYkn. OTKpbITbIE 1
PaclwmnpeHHas komnnekcHas
. ) 3aMKHYTble MHOXecCTBa. [locneaoBaTeNbHOCTU KOMMMEKCHbIX
NMOCKOCTb 1 €€ CBONCTBA. -
yYmcern u ux CBOMCTBa.
3.2. PYHKUMM KOMMITEKCHOM - -
N MoHATHe hyHKLMM KOMNNEKCHON nepeMmeHHon. Cnocobbl
nepemeHHon. MNMpegen.
0606LEHHas 3agaHus. [Ba onpefeneHus npegena yHKLMK.
HenpepbIBHOCTb 1 0000LLEHHasA HENPEepbIBHOCTb. [MoHATHE
HenpepbIBHOCTb.
OLHOJIUCTHOCTM.
OOHONUCTHOCTb
4. 2. - . Monsatue R-nuHenHoro n C-nuHernHoro dyHkumona. CTpykTypa
R-nuHenHble 1 C-nnHelrHbIe o N pyHKu PYKTYP
R-nuHenHbIx n C-nuHenHbix dyHKumoHanos. Kputepui C-
dyHKUMOHAanbI U X - -
cROVCTRA nuHenHoro dyHkumoHana. NeomeTpudeckne ceonctea R-
' NNHeNHbIX U C-NMHENHbIX PYHKLMOHAmNOoB.
5.2. MoHaTtue R-gudbdepeHumpyemocTn n C-guddepeHumpyemocTu
OndcepeHumnpyemoctb dyHKUMN KOMMNNEKCHOW nepemeHHon. Teopema Kowmn-PrumaHa
PYHKLMIN KOMMNITEKCHOM (Heobxogmmoe n goctatovHoe ycrosue C-
nepemeHHou. Ycnosue Kown- anddepeHunpyemMocTun). AnemeHTapHble ceoncTtea C-
Pumana anddepeHuupyembix QyHKUUA (AnddepeHLnpyeMOCTb CYMMBbI,
npou3segeHns, YaCTHOrO U KOMNo3numu).
6. 2. MoHATne komnnekcHomn npomnssogHon. CeaAsb ¢ C-
nddepeHumpyemocTblo. [pocTenlme cBONCTBA KOMMMEKCHON
KomnnekcHasi npovsBoagHas u AudbcpepeHunpy o P N
ce CBOMCTBA npounasogHon. Cnocobbl BLIYUCIIEHNST KOMMITEKCHOM
Npou3BogHON. BbeluncrneHmne KomnnekcHom npon3BoaHoOM OT
AneMeHTapHbIX OYHKLUA.
7.2. MMoHsATME aHanuTNYecKon o -
o AHaNMUTNYHOCTb PYHKLMWN KOMMIIEKCHOW NEPEMEHHOW B TOYKE U
dyHKummn. CBowcTBa o
. Ha MHOXecTBe. Knaccbl aHanuTuieckux yekuuni.
aHanuMTUYeCKUX (PYHKLMI
8. 2. OnemeHTapHble yHKLUN JInnenHasa cyHkumsa. CteneHHasa dyHKuus. NokasaTtenbHas,




KOMMEKCHOW nepeMeHHOM n
UX CBONCTBA

norapudmMmyeckasl, TpUroHoMeTpuyeckme n obpaTHble
TpuUroHomeTpudeckne MyHKLUUN KOMMNSIEKCHOM NepeMEHHON 1 1X
ceoricTBa. MHOrosHa4yHble (oyHKUMK. [NTaBHOE 3HaYeHue
MHOrO3Ha4Hou yHKUMK. Tovku BeTBNeHus. Obnactu
KOHOPMHOCTMU.

9.2.

WHTerpan ot pyHKLMM
KOMMEKCHOW NepeMeHHON n
ero ceoncTtea. Teopembl
Kown ons ogHOCBA3HbIX
obnacrten. Teopema Kowumn
OISt MHOTOCBSI3HbIX
obnacren.

OpureHTUpOBaHHbIE KOHTYPbl B KOMMIIEKCHOWN NNOCKOCTM.
MoHaTue nHterpana ot ®.K.IN. CeAsb ¢ nHTerpanom PumaHa u
KpUBOIUHENHbIMWU MHTErpanamu 2-ro poga. CBoncTea nHTerpana
(NMMHEenHoCTb, aAAUTUBHOCTb, OPUEHTUPOBAHHOCTb, OLIEHKM
uHTerpana). lNMpumepsbl BoluncneHms uHterpanos ot ©.K.IM.
YUumcno cessHocTu obractn. OpMeHTUpoBaHHas rpaHmua
obnactn. Teopembl Ko gnst ogHOCBA3HbIX obnacTen (1-aa n
2-as1 popmynunpoBkn). Teopema Kowwm gnst MHOrocBsi3HbIX
obracten.

10.

WHTerpansHaga popmyna
Kowwn. NHTerpansHas
dopmyna kowm ang
NPOn3BOAHbIX
aHanuTnyeckon yHKLMK

WHTerpansHaga popmyna Kowm n ee mogmdumkaummn.
WHTerpanbHas popmyna Kowu gng nponsBoaHbIX
aHanuMTU4eckon OYHKUUN. AHANUTUYHOCTb MPOU3BOAHBLIX
aHanuTU4eckon yHKUUN. BeluncneHme nHTerpanos ¢ NOMOLLbIO
WHTerpanbHbIX opmyn Kowuu.

11.

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

Teopema Jlnysunns

dopMynbl cpeaHero 3HayeHust Ans aHanuTudeckon yHkuum (1-
as, 2-as 1 3-7). MpuHUMN Makcumyma Mogyns ans
aHanuTu4eckomn yHkuun. NMoHaTne wenown yHkumn. Teopema
Jinysunnga. Cneacremsa u3 teopemsbl Jlnysunns.

12.

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

MoHaTue nepBoobpasHol 1 NokanbHOM NepBoobpasHoOM.
CaolicTBa nepBoobpasHon. Teopembl 0 NepBoobpasHON U
nokanbHow nepeoobpasHon. HeonpeaeneHHbIN HTErpan u
dopmyna HetoToHa-JlenbHuua. Teopembl Mopepbl u
BewnepwTpacca (06 aHanuTMYHOCTU Npeaena paBHOMEPHO
cxogsencst nocneaoBaTeNbHOCTU aHaNMUTUYECKUX PYHKLMIA).

13. 2.

DyYHKLMOHanNbHbIE U
cTeneHHble psgbl. ObnacTb
cxogumocTun. Teopema Kowuu-
Apamapa. Teopema Abens.
AHaNUTUYHOCTb CYMMb
CTEneHHoro psaa

dyHKuMoHanbHble pagbl. Tunbel cxogumocTt. ObnacTb
cxogumocTtun. CTteneHHble psabl. Teopema Kowwun-Agamapa u
paanyc cxoouMocTU. AHANMTUYHOCTb CYMM CTEMNEHHbIX PAOOB.
Teopema Abens. Mprmepbi.

14. 2.

Teopema Tennopa. Teopema
€0VUHCTBEHHOCTU
TEMNNOPOBCKOro pPasrfoXeHus.
3 onpegenenus
aHanNUTU4eCcKon PyHKLMN

Teopema Tennopa n eqUHCTBEHHOCTb TENNOPOBCKOro
pasnoXeHns aHanuMTuyeckom PyHKUUN. SKBUBANEHTHOCTb 3-X
onpegenenun aHanutnyeckon pyHkumm (Kowm, Mopepsl,
Tennopa). PasnoxeHue B psabl Tennopa anemeHTapHbix ©.K.IM..
MeTogbl pasnoxeHus B pag Tennopa aHannTn4ecknx yHKUMN.

15. 2.

Hynn aHanuTnyeckomn
oyHKUMK. Mopagok HynA.
Teopema egUHCTBEHHOCTU

Hynu aHanutudeckon dpyHkumn. NMopsaok Hyns. BelunucneHune
nopsigka Hyns. TeopeMa eqUHCTBEHHOCTU AN aHaNUTUYECKMX
(OYHKLMIA 1 CNegcTBus UX Hee.

16. 2.

Psagpbl Jlopana. Obnactb
cxogmmocTun. Teopema
JlopaHna

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

17. 2.

Oco0bble To4kn
aHanuMTU4eckon yHKLUN.
Knaccudmkaums
M30NMPOBaHHbLIX 0COObIX
To4dek. Kputepuin npaBunsHom
Touku. Ceasb N.O.T. c
JNIOPAHOBCKUM Pa3fioKeHUEM.
Teopema CoxouLkoro

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

18. 2.

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

OnpepeneHune BblveTa aHanuMTM4eckon yHkumn. Cnocobbl
BbIYMCIIEHUSI BLIYETOB B MPaBUIILHOMN TOYKE, NMoMoce U
cyLecTBeHHO ocobon Touke. OnpegeneHune BbliveTa B

BGeckoHeYHOo yaaneHHou Touke. Teopema O NofHON cymMmme

Bbl4ETOB. BbluncneHne MHTerpanos ¢ NOMOLLbIO BLIYETOB.




13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue pasgena
OVNCLUMNIUHBI

Bugbl 3aHaTUin (4acos)

Jlekuunmn

MpakTuue
ckue

JlabopaTopHble

CamocTosTe
INbHasa

pabota

Bcero

4 ce

MecTp.

KomnnekcHble yncna u
JEeNCTBUS HAA4 HAMMW.
dopmynbl Myaspa.

1

PaclumpeHHas komnnekcHas
NSIOCKOCTb N €€ CBONCTBA.

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

R-nuHenHble n C-nnHenHble
dYHKUMOHAnNbI 1 UX CBOWCTBA.

OnddepeHumnpyemoctb
YHKLUNIA KOMMIEKCHOM
nepemeHHon. Ycrnosue Kowu-
PumaHa.

KomnnekcHas nponsBogHas v
ee CBOoMCTBa.

lMoHATne aHanuTUyeckom
dyHkummn. CeornicTea
aHaNUTUYECKNX OYHKLINA.

OnemeHTapHble YHKUMM
KOMMNEKCHOW NnepeMeHHOM n
MX CBONCTBA.

WHTerpan ot oyHKUMN
KOMMMEKCHOW NepeMeHHOM n
ero ceoncTtea. Teopembl
Kowim ons oaHOCBA3HbIX
obnacrten. Teopema KoLuun
[N MHOrOCBSAI3HbIX 0bnacTen.

10.

WHTerpansHasa copmyna
Kowwm. NHTerpanbHas
copmyna Ko ans
NMPOU3BOAHbBIX aHANUTNYECKON
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
€[JMHCTBEHHOCTH
TENNOPOBCKOr0 PasrnoXeHus.
3 onpeaenenus




aHanNUTU4eCKon OYHKLUMMU.

15.

Hynu aHanutnyeckon 1
dyHKumK. Mopsgok Hyns. 2 1
Teopema egUHCTBEHHOCTM.

16.

Psagpbl Jlopana. Obnactb 1
cxogmmocTun. Teopema 2 1
JlopaHa.

17.

Ocobble To4kn 1
aHanuMTU4eckon yHKLUN.
Knaccudmkaums
M30NNPOBaHHbIX 0CODbIX 5 >
Toyek. Kputepuit npaBunbHOM
Touku. Ceasb N.O.T. c
JIOPAHOBCKUM Pa3fioKEeHUEM.
Teopema Coxoukoro.

18.

MNoHsaTue BblveTa. CBA3b 1
BblYeTa C NTIOPAHOBCKUM
pasnoxeHnem. Popmyrnbl
BblyeTa B nontoce. OcHoBHasi 2 1
TeopeMa O BblyeTax. BblueT
Ha GeckoHe4yHocTU. Teopema
0 MNOJSTHON CyMME BbIYETOB.

WToro 3a 4-blit cemecTp: 16 | 32 | 24

14. MeToanyeckme ykasaHua ans ody4yarowmxca no 0CBOEHUIO AUCLUNIIUHBI
Cne,qyeT cucrteMaTtun4eckn nocewatb J1IeKUMOHHbIE N CEMUHAPCKNE 3aHATUA. MaTepmanbl 3TUX 3aHATUN cnenyert
BHMMaATEIIbHO U3y4aTb N PerynAapHo BbINOJIHATbL AOMaALLUHWE 3a4aHnA. Ha 3anatusax HY>XHO BECTU cebs akTUBHO.

[na [OCTMKEHNS XOPOLLMX Pe3ynbTaToB Npu U3ydeHnn ANCUUNINHBI CTYAEHTaM Takke HeobXoanmo
CaMOCTOSAATENbHO pa3dupaTtb MaTepuarnbl NEKUUn U COOTBETCTBYHOLLME TEMbI B PEKOMEHOBAHHbIX Y4eOHUKaX, HU B
KOEeM criyyae He 3aMeHsisi UX CeTEBbIMU pecypcamun, hopMmUpyemMbiMi N0ObIMKU Nonb3oBaTensamn cetn (Bukuneans
nT.m).

15.

¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi CKeosHasi Hymepauyus 0r1s1 ecex U008 UCMOYHUKO8)
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NepeyeHb OCHOBHOW W [ONOSNIHUTENLHOW nUTepaTypbl, PeCypCOB MWHTEPHET,
HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOMEemcmeauu

a) ocHOBHas nuTepartypa:

Ne n/n NcTouHuk
y lllabam Bb.B. BeedeHue 8 KomriniekcHbIl aHanus / 6.B.lLlabam : B 2 4.— CI[16. : JlaHb,
' 2004 — 4. 1 : ®yHKyuu 0dHoz20 nepemeHHo20. — 2004. —336 c.
Bornikossicckuti J1.1. CbopHuk 3aday no meopuu ¢hyHKUULU KOMI1IEKCHO20
2. nepemeHHoz2o / J1.1. Bonkosbicckud, I".J1. JlyHy, N.I". Abpamosuy. — M.: @usmamnum,

2006. - 312 c.

6) gononHWTenbHaa nuTeparypa:

Ne n/n NcTOYHMK

y JlaspeHmbee M.A. MemoObI meopuu yHKUUU KOMIMIEKCHO20 NepemMeHHo20 /
’ M.A.JlaspeHmees, b.B. Lllabam. — M.: JlaHb, 2002. —688 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLnanbHblie pecypebl UHTEPHET) :

Ne n/n NcToYHMK

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

1. 0913-6 .— <URL :http://e.lanbook.com/books/element.php ?pl1_cid=25&pl1_id=322>.
3adaHus k Kypcoeoli pabome no Kypcy "Teopusi hyHKUUL KOMIIEKCHOU nepemMeHHouU "
[BnekmpoHHbIl pecypc] : y4ebHOo-Mmemoodu4deckoe nocobue Ons 8y308 : [0ns cmyd. 3

2. Kypca seqep. omd-Hus ¢hak. MMM cneyuansHocmu 010501 - lNpuknadHas

JIaxoe .— 3nekmpoH. mekcmosbie 0aH. — BopoHex : I30amernbCKo-

Mamemamuka u uHgpopmamuka] / BopoHex. eoc. yH-m ; cocm.: 3.J1. LuwkuHa, J1.H.




nonuepaghuyeckulti yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema, 2010
.— 3aan. ¢ mumyn akpaHa .— 3r1eKmpoH. eepcus ney. nybnukayuu .— Ce80b600HbIU
docmyn u3 uHmpacemu BI'Y .— Tekcmoesniti ¢hatin .— Windows 2000; Adobe Acrobat
Reader.

3adaHus k kypcoeoli pabome o Kypcy "Teopusi yHKUUU KOMIIEKCHOU nepemMeHHou " :
y4yebHO-memodu4yeckoe rnocobue 015 8y308 : [Ona cmyd. 3 Kypca eedep. omO-Hus ¢hak.
MMM cneyuansHocmu 010501 - lNpuknadHass Mamemamuka u uHgpopmamukaj /

3. BopoHex. 2oc. yH-m ; cocm.: 3.J1. luwkuHa, J1.H. JTlaxoe .— BopoHex : UL BI'Y,
2010.— 36 c.

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

16. MNepeyeHb y4yeOHO-MeTOOMYECKOro obecneyeHMA AN CaMOCTOSTeNIbHOM pPaboThbl
(y4ebHo-memodu4yeckue pekomeHOayuu, nocobus, 3adayHuUKuU, Memoduyeckue yKasaHUs 0 6bIMOTHEHUI
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 o0Ho2o nepemeHHo2o. — 2004. —336 c.

Bornkosbicckul J1.. C6opHUK 3aday no meopuu QhyHKUUL KOMIIIEKCHO20

2. nepemeHHoz2o / J1.U. Bonikosbicckud, .J1. JlyHu, W.I". Abpamosud. — M.: @uamamnum,
2006. - 312c.

JlaspeHmbes M.A. Memodbl meopuu hyHKUUU KOMIMIEKCHO20 NepPeEMEHHO20 /
M.A.JlaspeHmees, b6.B. lllabam. — M.: JlaHb, 2002. —688 c.

lpusanos, N. N. BeedeHue 8 meopuro (hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 [Tekcm]
: y4ebHuk .— Mocksa : JlaHb, 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 Kypcoeol pabome no Kypcy "Teopusi pyHKUUL KOMIIEKCHOU nepemMeHHouU "
[BnekmpoHHbIl pecypc] : y4ebHOo-memoodu4deckoe nocobue Ons 8y308 : [0ng cmyd. 3
Kypca sedyep. omo-Hus ¢pak. [TMM crneyuansHocmu 010501 - lNpuknadHas
Mamemamuka u uHgpopmamuka] / BopoHex. eoc. yH-m ; cocm.: 3.J1. LuwkuHa, J1.H.
Jlaxoe .— 3nekmpoH. mekcmosbie 0aH. — BopoHex : U30amernbCcKo-
nonuepaghuyeckuli yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema, 2010
.— 3aern. ¢ mumyn akpaHa .— 3reKmpoH. eepcus ned. nybnuxkayuu .— Ce0b600HbIl
docmyn u3 uHmpacemu BI'Y .— Tekcmoenbit ¢patn .— Windows 2000, Adobe Acrobat
Reader.

3adaHus k Kypcoeoli pabome o Kypcy "Teopusi hyHKUUL KOMIIIEKCHOU nepemeHHou" :
y4yebHO-memodu4yeckoe rnocobue 015 8y308 : [Ona cmyd. 3 Kypca eedep. omO-Hus ¢hak.
MMM cneyuansHocmu 010501 - lNpuknadHass Mamemamuka u uHgpbopmamuka] /

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

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

17. UHdopmMaLMOHHbIe TeXHONOrMu, UCNosb3yeMblie ANA peanusauum yyeoHon
ANCLUNIINHBI, BKIOYasa nporpaMmmHoe obecnevyeHne n nHhopmaLMOHHO-CNpPaBOYHbIe
cuctembl (Npu Heo6XxO0AMMOCTH)

Mpun peanusauun yyebHom paboTbl MCNONbL3YOTCA cnegyowme obpasoBaTenbHble TEXHOMOMMN:
obCcyxaeHne Ha neKkuusx TeopeTMYEeCcKMX MeTodoB, pa3bop npakTU4eckux 3agjad Ha
NPaKTUYECKNX 3aHATUAX, pasnuyHble (OopMbl CTUMYNMPOBAHUA CaMOCTOATENbHOW paboTbl
CTYOEHTOB.

18. MaTtepmanbHO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:




MPOEKTOop, AOKYMEHT-Kamepa

19. ®oHA OLEHOYHbIX CPeAcTB:

19.1.

nnaHupyembiX pe3ynbTaTtoB OGy‘-IeHVISI

MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB hoOpMUPOBaHUA U

Kon v copepxaHue MnaHnpyemMble pe3ynbTaTbl 06y4YeHus Otansl
KoMneTeHuun (Mnu ee (nokasaTenu AOCTMXKEHUS 3a4aHHOIO dhopMupoBaHUs dOC
qacm) YPOBHA OCBOEHNA KOMNEeTeHUnn KoMneTeHunn (Cpe,EI,CTBa
nocpeacTsoM HOPMUPOBAHMSA 3HAHWUN, (pasgensl (Tembl) OLEeHVBaHuWs)
YMEHWIA, HABbLIKOB) OVCLUMMINHBI UMK
mMoayna n nx
HaVMEeHOBaHMe)
3HaTb: NOHATNE KOMMNJIEKCHOIO
uncna, OecTBus Hag KomnnekcHble
OrIK-1, KOMMMEKCHbIMW Yucnamm, NoHsTmus | vcha v AencTamns
CMocobHOCTb npeaena nocnenoBaTenbHOCTU :)i” H”M”'M a5
MncnosnbL3oBaThb KOMMITEKCHbIX Yncen, PyHKUUK ¢y3:2"uy;mb' yasp bakmuseckoe
6a30Bble 3HaHMUS KOMM1EKCHON NepeMeHHOMN, KOMANEKCHOIA p3aaaHue
eCTeCTBEHHbIX npeaesia n HenpepbiIBHOCTU nepeMeHHoﬁ_
HayK, MaTeMaTuKu (PYHKLMW KOMMIIEKCHOW Mpenen.
1 MHDOPMATUKMY, nepemeHHOW, NPon3BOAHOM U O6o6uieHHas
OCHOBHbIE (aKTbl, MHTerpana ot hyHKLMM ) (H)el'lpepblBHOCTb.
KoHLEenuuH, KOMI‘IJ'I.eKCHOVI nepemMeHHoOMN. AOHONUCTHOCTb
MPVHLMNBI TEOPHIA, YMeTb: NOrMYECcKn MbICIUTb, onse
CaMOCTOSITENbHO pacLUMPsATbL CBOU 3
CBA3aHHbIX C mMaTeMaTuyeckmne 3HaHus, anannTuiecko IMpakmuyeckoe
npuknagHou NPUMEHSITb CBOM 3HAHWS MpK tyrKumn. CeoicTea 3adaHue
MaTeMaTuKomn n peLueHun 3aaau. aHarmMTNHeckIx
MHAPOPMATMKOIA pyHKLMIA
MK-2, cnNOCOOHOCTb 3HaTb: MOHATUE KOMMNIEKCHOro lNpakmuyveckoe
NOHMMAaTb, yncna, AencTBUS Hag WHTerpan ot 3adaHue
COBEpLLEHCTBOBATb | KOMMIIEKCHBIMM YACTIaMM, MOHATUS iﬁ;ﬁgfmm
M NPUMEHSTH npegena nocrnenoBaTeribHOCTU !
- KOMMIEKCHbIX Yncern, pyHKLMK MEPEMEHHOM 1 €ro
COBpPEMEHHbIN z ’ 9 cBoncTBa. Teopembl
annapat N _ | OOHOCBA3HbIX
(OYHKLUM KOMMNIIEKCHON NEPEMEHHON, | o6nacTelt. Teopema
npon3sBoaHOU U KHTEerpana ot Kowin ans
PYHKLMM KOMIMINEKCHOW NepeMEHHON. | MHOTOCBSA3HbIX
obnacren.
YMeTb: NOrM4eckn MbICMnTb, lNpakmudeckoe
CaMOCTOATENbHO PaclUMpsATL cBou | VIHTerpanbHas 3adaHuie
MaTemaTUyeckue 3HaHus, copmyna Koww.
MPUMEHSATL CBOW 3HaHUS MPK ViHTerpanshasn
peLleHnn 3agay. ¢bopmyna kol ans
NPOnN3BOAHbIX
aHanuTu4eckon
dyHKUNN
BnageTb: MeTOoAaMu uccnegoBaHmsa | Paabl Jlopana. MpakTuieckoe
U peLleHns 3aaad, oTHocswmxea Kk | Obnacts safanme
CXO0OMMOCTW.

cnefyownMm  pasgenam
KOMMJIEKCHOro aHanmsa:
KOMMIIEKCHble Yncna, OyHKUnn
KOMIMMEKCHON MNepeMeHHOMN,
npounssodHas 1 nHTerpan ot
OYHKLMM KOMMNSIEKCHOW

Teopema JlopaHna




| nepemenHof.

NMpomexyToyHasa aTrectauus KM

19.2 OnucaHue KpuTepueB U LIKalbl OLEHUBaHUS KOMMETeHUUn (pe3ynbTaTtoB oOy4yeHus) npu
NPOMEeXYyTOYHOW aTTecTauum

[na oueHnBaHUsi pe3ynbTaToB 0O6yYeHMs Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLLEHME NokasaTenen, KPUTEPUER U LLKarbl OLeHMBaHWUSI pe3ynbTaToB 00y4YeHus.

19.3 TunoBble KOHTPOSNbHble 3adaHUSA WU UHble MaTepuanbl, HeobXxoAuMble ANSA OLEeHKU
3HaHUW, YMEHUN, HaBbIKOB W (MNM) onbiTa [EeATEeNbHOCTU, XapakTepusyrwme 3Tanbl
chopmMpoBaHMA KOMNETEeHUUN B NpoLiecce 0CBOEHUA o6pa3oBaTeNnibHOM NporpaMmmbli

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

1. KomnnekcHble Yncna v AencTsusa Hag HUMKU. ['eomeTpudeckasa nHTepnpeTauma
KOMMMEKCHbIX Yncen. TpuroHomeTpuieckas n nokasatenoHas doopma 3anucu
KOMMNEeKCHoro yucna. iaeneyeHme KOpHS U3 KOMMMEKCHOro Ynucna.

2. MocnenoBaTenbHOCTM KOMIMAEKCHbLIX YNCEN U NX CBOMUCTBA. HeorpaHMyeHHO Bo3pacTatowas
nocnegoBaTeribHOCTb. BeCKOHeYHO yaaneHHas To4YKa KOMMITEKCHOW NITIOCKOCTH.
PaclmnpeHHasa komnnekcHas nnockocTb. Cdepa PumaHa n ctepeorpadudeckasa npoekums.

3. NoHaTMe yHKLNN KOMMIEKCHOW NepeMeHHON. BellecTBeHHas 1 MHUMas YacTu (PyHKUUK

KOMMNekcHon nepeMmeHHon. OaHO3HaYHbIE N MHOTrO3HaYHble YHKUMN. OAHONUCTHbIE
yHKUMN.

. Npepen n HenpepbIBHOCTb PYHKLMM KOMMSIEKCHOW NEepeMEHHOMN.

. AndbdepeHumnpoBaHne yHKLMM KOMMNIIEKCHOW NepeMeHHoN. Ycnosus Kowun-PrumaHa.

. AHanuTnyeckue OyHKLMN KOMMNSIEKCHON NepeMeHHON N NX CBOMUCTBA.

. FeomeTpuyecknin cMmbiCs1 NPOU3BOAHON (PYHKLIMM KOMIMITEKCHOW NepeMeHHON.

. KoHgopMHble oToBpaxxeHnsa n nx cBoncTea. JINHENHbIE (PYHKLUM KOMMIEKCHOM

nepemMeHHoOWn.

9. NHTerpan oT oyHKLMM KOMMNEKCHOW NEPEMEHHOM 1 €r0 CBONCTBA.

10. Teopema Kowm ans ogHocBA3HON obnacTu.

11. Teopema Kowwn ans MHorocessHom obnactu.

12. UHTerpansHasa popmyna Kowwu. beckoHeuyHas audpdepeHunpyemMocTb aHanmTuyeckmx

YHKLUUN.

13. PasnoxeHune aHanutu4eckon gyHkumm B psa Tennopa.

14. PasnoxeHune aHanutmuyeckon dyHkumm B psag Jllopana.

15. Knaccudpmkaumsa ocobbix TOHEK aHANUTUYECKON (PYHKLMN.

16. BblYKCIIEHNE MHTEerpanoB C NOMOLLbI BbIHYETOB.

ONO O~

19.3.2 MNepeyeHb NpakTUYECKUX 3aAaHUN
19.3.4 TecTOBbIE 3a4aHUA

KomnnekT 3apgay

no ancumnnuHe b1.0.54 KomnnekcHbit aHanu3

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

2. Haiitu Bce 3nadenus =16 u u300pa3suTh MX HAa KOMILIEKCHOM IIJIOCKOCTH.
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. Halitu Bce 3HaueHwms 3\/—i 141 H306paBI/ITI> MX Ha KOMILUIEKCHOM IIOCKOCTH.

. Haiitu Bce 3Hauenms &/—i u n300pa3uTh MX Ha KOMILJIEKCHOM IIOCKOCTH.
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. Beruuciute 3HaYeHne

. BeruncinTs 3HaueHUe

. BeruncinTh 3HaueHHe

. Onpenenuth ananutudeckyto Gyaknuio f(z) =u(x,y) +iv(x,y)no ee

3aJITaHHOM BEIIIECTBEHHOU YacTH
u(x,y)=x+e > cos2x.

10. Onpenenuth aHauTHYECKYIO0 pyHKImio f(z) =u(x,y) +iv(x,y)no ee

3aJIaHHOM MHUMOU YacTU
v(x,y)=x+e’sinx.

11. Haiitu koH(opMHOE 0TOOpakeHue TPEyrojbHUKA C BEpIIMHAMU B TOUKaX — i, 0,

12.

13.

14.

15

16

— 1 Ha MOOOHBIM eMy TPEYTOJBbHUK C BEPIIMHAMY B TOUKaX 2, 2i, — 2.
Haiitu koH(OpMHOE 0TOOpaKeHUE MOTYyKPyTa {z UC:|z+ 2i‘ <1,Rez< 0}

HAa IOJIYKpYT {w uc: ‘w +1‘ <1/2, Imw <0}.

Haiitu koHpOpMHOE 0TOOpaXkeHHe TPEYroJbHUKa ¢ BepIIMHaMu B Toukax 0, —1,
—1+i Ha MOAOOHBIN eMy TPEYTOJIbHUK C BepiInHamu B Toukax 0, 2 — 2i, 4.

z-2/<1,Imz <0}

Haiitu koH(DOpMHOE 0TOOpaKeHUE MOJYyKpyTa {z ac:

Ha IOJIYKpYT {w uc: ‘w —2i‘ <1/2, Rew >0}.
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. Berunciuth HHTCTpAall

. Berunciuth HHTCTpAalI

IRezdz,
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rie )y — ydacTtok mapabonsl y = x* ot Touku z, =0 o Toukm z, =1+i.



19.3.4 MNepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt

KomnnekTt 3apaHmnu gnsa 3aderta Ne 1

no aucumnnmue b1.0.54 KomnnekcHbI aHanu3

Bapuant 1
1. Haiitnt Bee 3nauenus /1 u nU300pa3uTh MX Ha KOMIUJIEKCHOM TIOCKOCTH.
2. Onpenenuth aHaTUTUYECKYIO GyHKIMIO f(Z) =u(x,y) +iv(x,y)mo ee

3aJIaHHOM BEIIECTBEHHOU YacTH
u(x,y)=x+e*cosy.

Bapuant 2

(Jl§++l i)m'

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

1. BeruncauTh 3HaUCHUE

3aJITaHHOM MHUMOM YacTH
v(x,y)=2y+e’sinx.

KomnnekTt 3apaHuu gna 3aderta Ne 2

no ancumnnuHe b1.0.54 KomnnekcHbin aHanm3

Bapuanr 1

1. Haiiti kondopmMHOE 0TOOpaxkeHne TpeyrojJbHUKa ¢ BepiuHamu B Toukax 0, i, — 1
Ha MOA0OHBIN eMy TPEYTOJbHUK ¢ BepiinHaMu B Toukax 0, 2 — 2i, 4.
2. BpruucnuThe HHTErpal
J. zdz,

4

r€ y — ydacTok mapabojibl y = Jx ot Touknu 2, =0 mo toukm z, =1+i.

Bapuant 2

z+2/<1,Imz >0} ua

1. Haiitu koHpopMHOE OTOOpakeHUE TTOTYKpYTa {z acC:
IIOJIYKpYT {w ac: ‘w —i‘ <1/2, Rew >0}.
2. Beiuucauts uHTErpal



I\z\dz,
y

re ) — OTPE30K, COeNUHAIOMUN Toukn z, =0 u z, =1+2i.

Kputepun oueHku:

«3a4TeHo» - CTYyAeHT AOOJKeH npoaeMOHCTpuUupoBaTb TeopeTUu4deCKne 3HaHUA U NnpakTunyveckue
HaBbIKU MO BCeM pa3genamMm ANCUUNJIUHDbI.

«He3auTeHOo» - HepgocTaToO4yHOE BRageHue TeopeTu4eCKMMnM 3HaAHUAMU WUNN NpPaAKTUYeCKNMU
HaBblKaMu

19.3.5 Tembl KypcoBbIX paboT
19.3.6 Tembl pechepaToB

19.4. MeTtoaunyeckue MaTepuanbl, onpegensdowue npouenypbl oLueHUBaAHUA 3|-|a|-|m7|, YMeHMVI,
HaBbIKOB U (VIHVI) onbiTa AeATeJNIbHOCTU, XapakKTepU3yrnLwmnx aTanbl (bOpMVIpOBaHVISI KOMMNeTeHLun

OueHKa 3HaHUN, YMEHU N HaBbLIKOB, XapakTepusyollaa aTanbl POpMUPOBAHUSA KOMMETEHLMIA B
pamKax n3y4yeHns AUCUUNINHbBI OCYLLIECTBNAETCA B XOA4E TEKyLLen U NPOMEXYTOYHON aTTecTauunn.

Tekywaa aTTecTaumss MNpoOBOAUTCA B COOTBETCTBUM C [lonoxeHMeM O Tekylwen aTtrectaumm
obyvalowmxcs nNO  nporpaMMaMm  Bbicwero obpasoBaHusi  BOpoHeXCckoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywasa atrectauus npoBoamutcs B hopme(ax): YCTHOro onpoca; NMCbMeHHbIX paboT
(koHTpOnbHbIE). Kputepmm oueHnBaHusA NpmMBeaeHb! BbilLe.

lMpomexxyToyHas aTTecTaums MpPoOBOAMTCA B COOTBETCTBUM C [loMnoXeHMeM O MPOMEXYTOYHON
aTTecTaumm obyyarLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOrnbHO-n3mMeputernbHble MaTepuarbl NPOMEXYTOYHOW aTTecTaumm BKNoYatoT B cebsa BONpochI,
No3BONALLNE OLEHUTb YPOBEHb NOMYYEHHbIX 3HAHUNA.

I'Ipm oueHnBaHUMN MNCNONb3YKTCA KadeCTBEHHblEe LUKallbl OLEHOK. KpVITepVIVI oueHnBaHunA npuBeneHbl
BblLLle.



