MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.b.15 Teopus GhyHKIINI KOMIUIEKCHOTO MEPEMEHHOTO

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
03.03.02 ®DU3NKA

HanpanenHocts (mpoduiib)

03.03.02.01 dynpamenTanpHas GU3MKa

dopma 00yueHus OYHas
['o HaGopa 2019
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.D.-M.H., nonent, C.d.Teraii; a.¢.-m.H., npodeccop, M.M.KopiryHoB

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpernonaBaHusl JAQHHOM JUCLMIUIMHBI sIBiIeTCs (QOpMHpOBaHUE Y
CTYICHTOB NPEJCTABICHUS O KOMIUIEKCHOM YHCJE, TeOpUU (YHKIHH KOMITJICKCHOU
NEPEMEHHON, TEOPUU BBIYETOB, PA3JIOKEHUHM AHATMTHUYECKUX (DYHKUMA B psIIbl
Teisopa u Jlopana, KOHTYPHOM HWHTETPUPOBAaHMM, CYMMHPOBAHHUU PSJIOB,
NpPEICTaBICHUA 00 aCUMITOTUYECKHX Pa3JIOKEHHUSIX U METOAAX UX IMOJydyeHHUs. DTu
3HaHUS J1alyT BO3MOXHOCTh OyAylIeMy CHEUUAINCTy Ha MPAKTUKE MPUMEHSTh
METO/Ibl TEOpUU (PYHKIMH KOMIUIEKCHOW MEePEMEHHOM, MOHMMarh U aHAIU3UPOBATh
MareMarn4eckre MeTOo/Ibl, OCHOBaHHbIE HA TECOPUH aHATUTUYECKUX (YHKIIUH.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

B pesynbrare wu3ydyeHus AAHHOW MUCUWIUIMHBI CTYAEHT JIOJKEH OBJIAJCTh
OCHOBaMH TE€OpHH (YHKUIUN KOMIUIEKCHOW MEPEMEHHOM, YMETh HaXOJIUTh BBIYETHI U
IPUMEHATh OCHOBHYIO TE€OPEMY TEOPUM BBIYETOB, YMETh HCIOJIB30BATH METOJbI
Teopun (YHKIHMA KOMILIEKCHON TIEPEMEHHON il BBIYHUCICHUS OCHOBHBIX THITOB
ompeNeNeHHbIX  HUHTerpaioB.  VmeTs  mpeacraBieHne 00  aHATUTHYECKOM
MPOJOJKEHUM M TEOPUU MHOTO3HAYHBIX AHATUTUYECKUX (PYHKIUH, MPUMEHSTH
MeTo BarcoHa Iyl CyMMHpPOBaHUSI 3HAKOIIOCTOSIHHBIX M 3HAKOIIEPEMEHHBIX PSAOB
u psaaoB dypnre. MeTh mpencraBieHue 00 aCUMITOTHYECKHX pAlaX M METOJax
Jlanmaca, cranmoHapHoW a3l W MepeBaia. YMETh OCYIIECTBUTH MPOCTEHIITHE
KOH(OpMHBIE TPEOOPA30BAHUS B IIIOCKUX 33]]a4aX dJEKTPOCTATHKH.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYeHHUS MO AUCHHUILIHHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue MHOUKaTopa
OOCTUXEHNA KoMmneTeHunmn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe

OIIK-2: cnnoco0HOCTHI0 HCIOIB30BATh B MPO(ecCHOHAIBLHOM AesATeJILHOCTH 0a30BbIe
3HaHus QYHIAMEHTAJBHBIX Pa3/ieJIoB MAaTeMaTHKH, C031aBATh MaTeMaTHYeCKHe
MO/eJ 1M TUIOBBIX MPo¢ecCHOHATBHBIX 32/1a4 U HHTEPNPEeTHPOBAThH MOJy4YeHHbIe
pPe3yJbTaThl C Y4€TOM I'PAHUI]l MPUMEHUMOCTH Mojeeii

OIIK-2: ctocOOHOCTBIO
HCIIOJIB30BAaTh B

00 acUMIITOTHYECKUX psAfax U meroaax Jlamaca,
CTallMOHAPHOM (a3l U mepeBaa

pohecCHOHATHHON
JEeSITEIbHOCTH 0a30BbIE 3HAHUS
(GyHIaMEHTAIbHBIX Pa3JeJIOB
MaTreMaTHuKH, CO3/aBaTh
MareMaTu4ecKue MoJIeH
TUTIOBBIX MPO(PECCUOHATTBHBIX
3aj1a4 ¥ UHTEPIIPETUPOBATH
MOJTyYEHHBIE PE3YNIbTATHI C
YUETOM TPaHHI] TPUMEHUMOCTH
MoJieJIer

00 aHATUTUYECKOM MPOJOJKEHUH U TEOPUU
MHOTO3HAYHBIX AHATUTHUYECKUX (PYHKIIHIA

OCHOBHYIO TEOPEMY TEOPUH BHIYETOB

HaXOJUTh BbIYETHI

HCII0JIb30BaTh METO/1bl TEOPUU (PYHKIUH KOMIUIEKCHON
MEPEMEHHOM JJI BBIYUCIIEHUS] OCHOBHBIX THIIOB
OTpe/IeIEHHBIX UHTETPAIOB

MIPUMEHATh OCHOBHYIO TEOPEMY TEOPHUH BHIYETOB
MeTofoM Barcona i CyMMUpPOBaHUS
3HAKOIIOCTOSTHHBIX U 3HAKOIIEPEMEHHBIX PSAJOB U PAJIOB
dypee

OCHOBaMHU TE€OpHH (PYHKITUH KOMIIEKCHOU ITepeMEHHOMN
METOJIaMH T€OPUH (QYHKITUH KOMIUIEKCHOM IMepeMeHHON
JUTSl BBIYACITIEHUSI OCHOBHBIX THUITOB ONPEEIEHHBIX
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| HUHTErpaioB

1.4 Oco0eHHOCTH peaM3alMu TN CIUTLTHHBI
SI3BIK peanu3anuy IUCUUIUIMHBL Pycckuil.

Jucuurnnaa (Monyiib) peanusyercsa 6e3 npumenenns 0 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3U0C

1. KoMIieKCHbIE YHCJ1a, 3JIeMEeHTAPHbIE (PYHKIMH,MHTErpaja u Teopema Komm.

1. Onpenenenne KOMIJIEKCHOTO YKCia, rpapuueckas
uHTeprperanus. Onepannu ¢ KOMIUIEKCHBIMU YHCIaMU:
CJIO)KCHHE, BBIUNTAHUE, YMHOXKCHHE, JCJICHUE, BO3BEIICHUE
B LIEJIYIO CTENEHb, KOMIUIEKCHOE COINPSIKEHHE.
Onpenenenue GyHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO.
[NoxazarenpHas Gpynkus. Popmysna Ditnepa u onepauu ¢
GbyHKIMEH B MOKa3aTebHOU Gopme.

2. Onpenenenue npeaena GyHKINHU, €€ HEMPEPHIBHOCTH.
Omnpenenenne MOHITHS «OECKOHEYHOCTBY IS
KOMIUIEKCHBIX yrcen. OnpeaeneHie mponu3BoIHON (QyHKIIMN
KOMIUIEKCHOTO iepeMeHHoro. Y ciosus Komu-Pumana (nnu
JHNanambepa-Diinepa), UX T0CTaTOYHOCTh U HEOOXOAMMOCTb.
Omnpenenenue perynsapHoit QyHkuuu. KommiekcHas
(GYHKIUS TEHCTBUTEIHHOTO aprymMeHnTa. KomrekcHas
dbopma 3anucu KosiebaHuil, mpumep KoiaedareaTsHOro
KOHTYpA.




3. DneMeHTapHbIe QYHKIIMHU: CTETICHHAsI, TOKa3aTeIbHas,
norapupMuUecKast, TPUTOHOMETPHUECKas,
runepOomueckas, oomas creneHHas. OOparHbie
TPUTOHOMETPUYECKHE U rurepOonndeckue GyHKINH.

4. OnpeneneHne UHTErpaia OT PYHKIUU KOMIUIEKCHOTO
nepemeHHoro. Teopema 00 oneHke uHTErpaia. Teopema
Komm. [TepBooOpasnas ¢pynkuums. Obparnas reopeme Kormm
teopema. O0001meHe TeopeMbl Kot Ha MHOTOCBSI3HBIC
obnactu. Muaterpansuas Gpopmyrna Komm.

5. Jlemma IlIBapna. Beios hopmyiiet ['aycca u3
uHTerpanbHoi ¢popmyinsl Komm. HepaBencrsa Komm.
Teopema 0 MOCTOSTHCTBE AHATUTUYECKOW U OTPaHUYECHHON
bynkuun. Teopema Mopepa.

6. Beenenne. Komiuiekcusle yuciia 1 A€UCTBUA Hal HUMA

7. BeluncieHue 3HaU€HU OCHOBHBIX 2JIEMEHTAPHBIX
(GYHKIUI OT KOMIUIEKCHBIX YUCEl

8. MHoro3HauHble (PyHKIUU U TOYKU BETBICHUS

9. YcnoBus Kommu-Pumana. ['apmonnyeckue pyHKIMH

10. MaTerpupoBanue QpyHKITUN KOMITJIEKCHON TTEpEMEHHOM

11. Teopema Komm n naTerpan Komm. MHTerpansaas
dopmyna Komm

12.
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2. Paanl Teitsiopa u Jlopana. OcHOBHAsI TeopeMa TeOPUHU BbIYETOB

1. Psan Teiinopa. [Ipumeps! pasnosxenuil pyHKIuUi B psin
Teinopa. Pan Jlopana, ero npaBuiibHas U TJlaBHAs YacTH.
Teopema Jlopana. [Ipumep paznoxenus GyHKIHU B Ps
Jlopana.




2. OcoOpbie Touku. Tpu THITA U30TUPOBAHHBIX OCOOBIX TOUYECK
(ycTpanumast oco0ast Touka, OJIOC U CYLIECTBEHHO 0co0ast
TOYKa), UX CBSI3b C pasnoxeHueM B psij Jlopana,
oTpeiesIeHue MopsaKa rmostoca. J{Ba kimacca GyHKIMNA —
ronomopdubeie U MepoMopdHbIe. [Ipumeps! GyHKIHIA ¢
0COOBIMM TOYKAMHU Pa3HBIX TUIIOB.

3. Onpenenenue Boruera GyHKIMU. BeryeT B ycTpaHuMOit
0c000# TOUKe, BBIUET B TOJIFOCE TIEPBOTO TOPSA/IKA, BHIUCT B
HOJIIOCE N-TO Mopsiaka. Teopema o BbIYETax.
Jlorapumuueckwuii Beraet. [IpaBuia 06xo1a 0COOBIX TOUEK,
JeKaIINX Ha KOHTYPE MHTETPUPOBAHMUS.

4. Pasnoxxenne ¢pyHkuuii B psig Teitnopa

5. Pasnoxxenue ¢pyHkiuit B psn Jlopana

6. Knaccugukarus ocoObIx Touek

7. HaxoxneHue BLIYETOB

8. OcHOBHas1 TeOpeMa TEOPUH BIUETOB

NN

9.
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3. IlpuMeHeHNE TEOPUH BBIYETOB. ACUMITOTHYECKHE PA3JI0KEHMSI.

1. I[TpuMephl BBIYMCIEHUS] HHTETPATIOB C TOMOIBIO TEOPUU
BbIUETOB. VIHBEpCHS CTENEHHOrO psaa. beckoneunoe
npousseneHue Beliepmrpacca. Kpurepuii ycrolunoctu
YCWJINTENBHO KOHTYpa.




2. OnpeneneHue HyJs1 QYHKINH, TOPSAIOK HYJsA. Teopema
eAMHCTBEHHOCTH. OTpeielIeHre aHATUTUIECKOTO
npoospkeHusi. O000IIeHHE TOHATHS AaHATUTHIHOCTH
¢ynkuuu. OnpenesneHus MoJIHOW aHATUTHYECKON (DYHKIINH,
peryJsipHOi BEeTBH, 001acTH cymecTBoBanus. OcoObie
TOYKH OJJHO3HAYHOTO ¥ MHOTO3HAYHOTO XapaKTepa, TOUKH
BETBJICHUS (areOpanyueckasi, TpaHCIICHICHTHas,
norapudmudeckas). PUMaHOBBI TOBEPXHOCTH, UX MIPUMEPHI.

3. IIpeoOpazoBanue Dypbe, onpeaeneHue pypre-o0paza B
SKCMOHEHIIUAIBHOM opMe, KOCUHYC U CUHYC
npeoOpasoBanusi dypwe. UHTErpaibHOE NIPEICTaBICHHIE
nenbTa-pyaknun Jupaka. dynknus Xeucaiina. Dypbe-
npeoOpazoBaHue MPOU3BOIHON. [IpuMepsl HCTIOIB30BaHNUS
npeoOpazoBanuii Dypbe B 3a1auax GU3UKH.

4. AcUMIITOTUYECKOE MpeACTaBIeHUEe QYHKIUN psIaMU.
Cpennee apudmeTHuecKoe IByX MOCIEI0BATEIbHBIX CyMM.
CBo#iCTBa aCHMITOTHYECKHUX PATOB. METO 1 CKOpEHIIero
CITyCKa WJIK MeToJ nepeBaia. JlepopMupoBanue KOHTypa
WHTETPUPOBAHUS JIJIS1 YMEHBIIICHUS BKJIaTa KOeOaHui.

5. IlepBblii 4I€H ACUMOTOTUYECKOTO PA3TI0KEHUSI B METOE

nepesana. Gopmyiia A1 aCUMITOTUYECKOTO Psfia B METOIE

nepeBana. BelunciieHne acuMOTOTUYECKOTO Psiia sl TaMMa
-byHKINH.

6. OnepanioHHOE UCYUCIICHHE, 00IIIas cxema MeTo/a.
N3obpaxenue ¢pyHkunu-opurunana no Jlamnacy, popmymna
obpamenus. CBoiicTBa npeodpazoBanwms Jlarraca
(fmuHEHHOCTH, MU depeHIupoBaHNe, UHTETPUPOBAHUE,
CBEPTKA U T.1I.)




7. KondopMHoe oToOpakeHHE, €ro 00IIHe CBOMCTBA.
[IpeobpazoBanue 1IBapua-Kpucroddens. [Ipumepsi.
Mertoa nHBEpCHH.

8. Buasl unTerpanbHbiX ypaBHeHui. [lepexon ot

T epeHIMATEHOTO K HHTETPATEHOMY YPaBHEHHIO.
Hcnons3oBanue nmpeodpazoanusi Oypbe 715 perieHus
ypaBHeHus: @penronsma nepBoro poaa. Meron
MOCJIeIOBATENIbHBIX MpUOIKeHu# (psan Helimana).

9. PenieHne MHTETPAIBbHBIX YPABHEHUH C BBIPOXKICHHBIM
aapoM. Teopust [mnbOepra-1lImuara 1j1st cHMMETPUYHOTO
A1pa, COOCTBEHHbIEe ()YHKIIMU U COOCTBEHHbIC 3HAYECHUS JUISI
OJHOPOJHOI'O ¥ HEOAHOPOIAHOIO ypaBHeHHs Ppenronbma
BTOPOTO POJa.

10. lamma-pynkuus Ditnepa, COOTHOIIEHUS 171 He€, CBA3b
¢ (hakTOpHanoM, €€ BHIYET, BEIPAKEHUE YEPE3 CUHYC
aprymenrTa. [loctosannas Oinepa. IaTerpaibHble
IpeJICTaBIeHUs raMMa-QyHKIMK Diiniepa Ha
JEHUCTBUTEILHON OCH U B KOMIUIEKCHOM INIOCKOCTH.

11. OnpenenenHple HHTETPAIbl OT TPUTOHOMETPUUYECKUX
byHK-1IANA

12. aTerpanbl B KOHEYHBIX U TIOJTyOECKOHEYHBIX Tpeieax
OT PAllMOHATBHBIX (YHKIUI

13. Jlemma XKopaana u unrerpainst Oypobe

14. Ocobast Touka Ha IMyTH UHTErpupoBaHus. [1aBHOE
3HaYE€HHE UHTerpaia

15. laTerpansl OT PyHKIHIA ¢ TOYKOM BETBICHUS

16. IIpumeHenne Teopun BEIYETOB K CYMMHUPOBAHUIO
3HAKOIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PSII0B
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17. AcUMIITOTHYECKUE METO/Ibl BEIYMCIIEHUS HHTETPAIOB

18.

12

Bcero

36

36

36
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Bbymyesa H. A., TpytHeB Teopust GpyHKIUN KOMIUIEKCHOTO IEPEMEHHOTO:
ANIEKTPOH. yueb.-MeTo . komiuieke aucuuminabl(KpacHospek: UTIK COY).
bymyeBa H. A., TpytueB Teopus ¢pyHKINIT KOMIIEKCHOTO TIEPEMEHHOTO:
kypc nexkunii(Kpacnospck: UTIK COY).

Conosnes U. A., [lleenes B. B., Uepssikos A. B., Peniun A. 1O.
[IpakTHueckoe pyKOBOACTBO K PEIICHUIO 33]1a4 MO BBICIIEH MaTeMaruKe.
Kparnble unTerpainsl, Teopus 1noiis, Teopus GyHKIUN KOMIIJIEKCHOTO
NepeMEHHOr0, OOBIKHOBEHHBIE TU((PepeHIIMATbHbIE YPaBHEHUS: yueOHOe
nocobue 1715t By30B 110 HanpaieHusiM 510000 - "EcTecTBeHHbIE HAYKU U
maremaruka', 550000 - "Texunueckue Hayku", 540000 - "Ilemarornyeckue
Hayku'(Mockga: Jlanb).

[Tocunensckas JI. H. Teopust ¢pyHKIMN KOMITJIEKCHOM MEpeMEHHO B 3a/1a4ax
U YIPOKHEHUAX: yueOHOe mocodue 1Jisl By30B M0 CIIEHUATbHOCTSIM
"ITpuxnannas maremaruka 1 nuadopmaruka” (510200) u "Maremaruka u
npukiagHas Mmaremaruka" (511200) u ecTecTBEHHO-HAyYHBIM HaIpaBJICHUSAM
(MockBa: ®u3MariauT).

bymryesa H. A., Tpytues U. A., [Tonskosa Teopust GhyHKIHIT KOMIUIEKCHOTO
nepemenHoro: ¢0. 3agad(Kpacunospck: UK CDY).

3axapos 1O. B., Tutos JI. C. Teopust ¢pyHKIIMI KOMILJIEKCHOW MEPEMEHHOM:
yue0. - meroa. nocooue(Kpacuospck: COY).

4.2 JIulieH3HOHHOE U CBOOOJHO PACIPOCTPaHsieMoOe NMPOrPpaMMHOe

o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JHUIEH3HI0, 2 TAKKe CBODOTHO
DacnDOCTNaHsieMoe MDOrNAMMHOe ofecreyeHue):

l.

Teopust GyHKIINH KOMIUIEKCHOUW MTEPEMEHHON OTHOCHTCS K
byHIaMEHTATFHBIM aHATUTUYECKUM JTUCIUILUIMHAM U HE TpeOyeT
MpOrpaMMHOro oOecreyeHusl.

4.3 UnuTepHeT-pecypchl, BKIKWYasA NMpodecCHoOHATIbHbIE 0a3bl TaHHbBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

NCC He ucnonb3yrorcs

S @oHa OLEHOYHBIX CPeaCTB

OueHouHbIE CpeJCTBA HAXOATCA B MPUIIOKEHUU K PabOYUM Mporpammam

TUCIATIIAH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYLIEeCTBJICHUS

06pa3OBaTe.]'II>HOFO npomecca 1mo IMmCumnJanHe (MO)Iy.]'IlO)

Jlnst ocymiecTBiIeHUs: 00pa3oBaTeIbHOTO MpoIiecca Mo JaHHOH TUCIUTUINHE
TpeOyeTcsi JIGKIMOHHAS ay TMTOPHUS C HEOOXOUMBIM Y4eOHBIM 000pyA0BaHUEM
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