Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa npuknaaHoit MareMaTuku

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b.1.B.14 Teopusi (pyHKyuil KOMNIEKCHO20 NEPEMEHHO20»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

01.03.04 IIpuxnaonas mamemamuxa
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Ilpumenenue mamemamuueckux Memo0os K PEUWLEHUIO UHHCEHEPHBIX U IKOHOMUYECKUX 3a0ay
(HaMeHOBaHHE HAMPABICHHOCTH (MpohIIs) 00pa30BaTEIbHON POrPAMMBbI)

Tun 06pa3oBaTeNbHON MPOTPAMMBI
IIpoepamma axademuueckozo bakaraspuama

KBanuduxarms
bakxanaep

dopma o0yueHus
Qunas

I'on mHabopa 2018



Pabouas nporpaMma paccMOTpeHa H YTBEPIK/ICHA Ha 3ace/lanii Kadeapst

Kade, HKJIAIHOW MaTCMATHKH
HAUMEHOBANUE Kipedpsl
nporokonNe &  or"g¢" %&L 2041
3anenytoumit kadeapoi % —
Kadeapa anKJI%Oﬁ MaTeMaTHKH = W.I1. bosioaypuna
HAUMENORTNIE b ROMNUCH PACHUPPOSKG NOGRICH
Henoanumenu: -
npodeccop NpUKIAAHOI MATEMATHKH = /c‘-> 10.I'. lloakysHoB
DOEWHOCIS noonuce pacuhposka nodmuct
DOLMNOCHTY noOMICs PACIHPOSKG ROOMICHU
COI''TACOBAHO:

[peacenarenis METOMYECKOH KOMHCCHH 110 nanpann /5‘01
01.03.04 INpuknagsas MaTeMaTHKa A I. Pem&ep

NOO  NGERMENOSINUE

3asenyiommit OTAEI0M KOMITICKTOBAHMS HAYYHOH 6n6:morelm

H.H. I'pruaii
oy, » PACKMPORKS NOdMICY
Vnonnomouennwiii no kaued sy daxkyisrera
sy~ 1.B. Kpioukosa
ausfias noodncs PAcHuhposKa nodmucu

Ne perucrpannu

© lMonkynos 10.1°,, 2018
©ory,2018



1 Ilesn u 3212491 OCBOEGHHUS JUCHUILIHHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:
Honyuenue cmydenmamu @OYHOAMEHMATbHHIX 3HAHUL NO Meopuu  QYHKYU KOMNIEKCHO20
nepemeHH020, HeoOX0OUMbBIX NPU UCNONb30BAHUU UX 8 NPOPECCUOHATLHOU OessmelbHOCMU.

3amaun:
- U3VYEHUe OCHOBHBIX ONnpeoeneHUll, meopem U Memooo8 meopuu @YHKYulL KOMNIEKCHO20

nepemMeHH020;
- opmuposanue ymenuii 6 obLACMU NPAKMUYECKO2O0 NPUMEHEHUs Memooo8 meopuu QyHKYuu

KOMNJIEKCHO20 NePEeMERHO20,
- npuo6pemeHue npakmu4ecKkozo onslima NPpUMEHEHUsL ~ mMamemamuiecKux Memooos 6

npogeccuoHaIbHOU 0estmeIbHOCU.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMmbl
JucnurnimuHa oTHOCUTCS K 0a30Boi yacTu 0yioka 1 «/[ucturmimnHbl (MOTyIIH )»

[IpepexBu3utThl mucturiuidHbl: b.1.5.10 Mamemamuueckuti ananus, b.1.b.11 Jluneinas aneeopa u
AHaIUMUYecKas 2eomMempus

[TocTpexBu3utThl aucuuiuinHel: b.1.5.22 Cnyuaiinvie npoyeccvl u OCHO8bl Meopuu Macco8020
oocnysicueanus, b.1.B.J[B.6.2 Vpasnenuss 6 HACMHbIX NPOU3BOOHBIX U Mamemamuyeckue Mmooeiu 8

OKOHOMUKE

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

HJ'IaHI/IpyeMBIG PE3YyJIIbTAaThI O6y‘~ICHI/IH 0 JUCHHUIININHEC, XapaKTCPU3YIOIIHEC

. dopMHpyeMBbIE KOMIIETCHIIUU
sTarnsl HOPMUPOBAHHSI KOMIIETECHIUIH

3HaTL: MaTeMaTHYEeCKHUH ammapar, HeoOoxo UMbl it camoctosTenbHOl | OITK-1 roToOBHOCTBIO K
paboThI UCXO/S U3 1IeJiel COBEPIICHCTBOBAHUS MTPO(ECCHOHATLHOM CaMOCTOSITENIbHON paboTe
NeSITENIbHOCTH.

YMeTh: CaMOCTOATEILHO CTPOUTH MPOIlecC OBIaieHUsI nHGopMaIuei s
BBITIOJIHEHUS TIPO(HECCUOHATILHOM IESITEIbHOCTH.

BiajgeTn: caMOCTOSTETFHO CTPOUTH MPOIIECC OBIaieHUsT HHpOopMaIueit
JUTs BBITIOJTHEHUS TTPO(GECCHOHAIBHON JIEATETbHOCTH.

3HaTh: OCHOBHBIE MOHATHS TEOPUH (PYHKIIUNA KOMIIJIEKCHOTO OIIK-2 criocoGHOCTbIO
MIEPEMEHHOT 0. HCIIOJIb30BaTh COBPEMEHHBIE
YMeTb: NpUMEHATh (hyHJaMEHTaJIbHbIE 3HaHUS B 007aCTH TEOPUHU MaTEMaTHYECKUE METOBI U
(GYHKIUI KOMIJIEKCHOTO IEPEMEHHOTO. COBpPEMEHHBIE MTPUKJIa/IHbIE
BiiajieTb: HaBBIKAMU MCIIOJIB30BaHMS 33]1a4 TEOPUN HYHKLIUH IIPOrpaMMHBIE CPENCTBA U
KOMIUIEKCHOTO NTEPEMEHHOT0 B PA3JINYHBIX 00JIaCTAX 3HAHUH. OCBalBaTh COBPEMEHHbIE
TEXHOJIOTUH
IPOrPaMMHUPOBAHMUS
3HaTh: MeTo/bl TeOpUH (PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO JIs ITK-10 roToBHOCTBIO
MOCTPOCHHUS U peau3allii MaTeMaTUYECKUX MOJIeNeH. MPUMEHSTh MaTeMaTHUYECKH
YMeTb: IPUMEHSTh 3HaHUS TEOPUH (PYHKIMI KOMIUIEKCHOTO anmnapar JJIs peleHus
MEPEMEHHOTO JIJIsl IOCTPOEHUS U pealn3alii MaTeMaTHYECKUX MOJIeIe. |IIOCTaBJIEHHBIX 3a/a4,
BuiajieTh: HaBBIKAMU IPUMEHEHHUS 3HAHUH TEOpUH (QYyHKIIUN CHOCOOHOCTBIO IPUMEHHUTH
KOMIUIEKCHOTO MTEPEMEHHOTI0 JJIsl IOCTPOCHUS U peann3aluu COOTBETCTBYIOILYIO IIPOLECCY
MaTEMaTHYECKUX MOJIEIEH. MaTEMaTHUYECKYI0 MOJIENb U

MPOBEPUTH €€ aICKBAaTHOCTb,
MIPOBECTH aHAIMU3 PE3YyJIbTATOB
MOJIETTUPOBAHHUS, TPUHSATH
pelIeHre Ha OCHOBE




[Tnanupyemsble pe3ynbTaThl 00y4YeHHs 110 AUCHUIUIMHE, XapaKTepU3yIollne
sTanbl GOPMUPOBAHUS KOMIIETEHITHMA

DopmMUpyeMbIE KOMIIETEHLIMU

MOJIYYEHHBIX PE3y/IbTaTOB

3HaTh: OCHOBHBIE MOJIOKEHUS TEOPUH (PYHKIHI KOMILIEKCHOTO
MIEPEMEHHOTO ISl PEIIEHUS MPUKIIAIHBIX 3a/1a4.

YMeThb: NpUMEHATh METO/Ib TEOPUU (PYHKINH KOMIUIEKCHOTO
IIEPEMEHHOT0 ISl pELICHMsI IPUKJIAJHbIX 3a1a4.

BiiajieTh: HaBBIKAMU IPUMEHEHUS TEOPUU (PYHKIUH KOMIUIEKCHOTO
IIEPEMEHHOT0 JIJIsl PEIIEHUS IPUKJIAIHBIX 3a/1a4.

ITIK-11 roroBHOCTBIO
NPUMEHSATH 3HaHHUS U HaBBIKH
ynpaBieHus: HHpopMaruei

3HATh: OCHOBHBIE MTOJIOKEHUS TEOPUH (PYHKIIHI KOMILIEKCHOTO
IIEPEMEHHOTO JJIS1 CAMOCTOSITEJIbHOTO U3yYEHHUS HOBBIX Pa3JIeNioB
(byHIaMEHTAJIbHBIX HAYK.

YMeTb: IPUMEHATh METObl TEOPUU (PYHKLUI KOMIUIEKCHOTO
IIEPEMEHHOTO IS CAMOCTOSTEIbHOTO U3Y4EHHS HOBBIX Pa3/I€IIOB
(GyHIaMEHTaJIbHBIX HAYyK.

BiiajieTh: HaBBIKAMU IPUMEHEHUS TEOPUU (QYHKIUN KOMITJIEKCHOTO
IIEPEMEHHOTO JIS1 CAMOCTOSITEJIBHOTO U3yYEHUS HOBBIX Pa3JIelIOB
(dyHIaMEHTAJILHBIX HAYK.

IT1K-12 crmocoOHOCTBIO

CaMOCTOATEIILHO U3y4aTh
HOBBIC paSI[eJIBI
byHIaMEHTaIbHBIX HAYK

4 CTpyKTYpa U colepKaHHue TUCHHUIINHBI

4.1 CTpyKTypa THCHHILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsAeT 3 3a4eTHhIX equHuIl (108 akageMuyecKkux 4acos).

TpynoemMkocTs,
Bun pabotsr aKaJIeMUYECKHUX YaCOB
3 cemecTp BCETO
O0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (J1) 18 18
ITpaktryeckue 3anstus (I13) 16 16
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHAs padoTa: 73,75 73,75
- camonoo2omoska (npopabomxa u noemopeHue 1eKYUOHHO20 Mamepuaid u
mamepuana y4eOHuKo8 u y4eoHvix nocooul;
- N0O2OMOBKA K NPAKMUYECKUM 3AHAMUSIM,
- N0020MOBKA K PYOEe’CHOM) KOHMPOJIIO U M.N.)
Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHIPOBAHHBIN aug. 3a4.
3a4er)
Paznensl AMCHUIUIMHEL, U3y4aeMble B 3 cemecTpe
KonnyectBo yacoB
Ne HaumenoBanue pasnenon ayamtopHad BHEay/I.
paszznena BCETo abota
113 | JIp pabota
1 KommnniekcHoe uucno. [Ipeaen uncnosoi 12 2 2 8
MOCTIeIOBATEIIHbHOCTH
2 @DYHKIIMM KOMIIJIEKCHOTO IEPEMEHHOTO 12 2 2 8
3 AnanuTtnueckue QyHKINH 12 2 2 8
4 Kondopmasie oToOpaskeHus 10 2 - 8
5 WHTerpupoBanne B KOMIUIEKCHON INIOCKOCTH 12 2 2 8
6 Teopems! Komu. MuTerpansuas popmyna Ko 12 2 2 8




KonmuectBo yacos
Ne HaunmeHnoBanwue pa3aeioB aymTopHas BHEAY/I.
paszena BCETO pabora

|3 | e | Padora

7 Psinpl ananuTraeckux QyHKIun 12 2 2 8

8 Psnpl Jlopana 12 2 2 8

9 BrrueTst 14 2 2 10

Hroro: 108 18 | 16 74

Bcero: 108 18 | 16 74

4.2 Cogepxanme pa3iejioB IUCHUNIMHBI

1. Kommiekcnoe umcio. Ilpemen umciioBoii mocjieqoBaTeJbHOCTH. MoOayinb U aprymMeHT
KoMIUIekcHoro uyucna. ColictBa Moaynsa. CpoiictBa aprymenTa. [lokazatenbHast ¢opma 3amucu
KoMIUIeKCcHoro uucia. Kopens HarypanpHOW creneHu. CpoiictBa kopHs. Cdepa. Touka GECKOHEUHOCTD.
IIpenen uncnoBoii nocienoBarenbHOCTU. I1yT 1 061acTH Ha paCIIMPEHHON KOMIUIEKCHOM MIIOCKOCTH.

2. OYHKIUH KOMILJIEKCHOro mepemenHoro. Ilpenen u HempepsiBHOCTh (yHKIHMH. CBOHCTBa
HenpepbIBHBIX (QYHKIMHA. DneMeHTapHble PYHKIUY.

3. Anajqutnyeckue Gpynkunuu. Ycinous Komm-Pumana. HeoOxomumoe u J0CTaTodHOE YCIIOBHE
MOHOTe€HHOCTH (pyHKIMH. ['apmoHnueckue GyHKiuu. CBs3b aHATUTUYECKUX U FTAPMOHUYECKUX (DYHKIUIA.

4. Koudopmubie otodpaxenusi. Kpurepuum koHpopmHOCTH. [IpoOHO-TMHEWHBIE  (QYHKIUH.
JpoGHO-MHEeHHBIN n3oMopdu3M. [[poOHO-IIMHEHHBIH aBTOMOP(HU3M.

S. HNHuTerpupoBanue B KOMILIEKCHOM mjockocTu. Ilyru, xpusble. Ilonsatne wmHTerpama or
KOHEeuHO! (yHKIMU 10 KpuBoil. CBOMCTBa HHTErpajia OT KOMIUIEKCHOH ¢yHkuuu. [lepBooOpa3zHast.

6. Teopembl Kommu. UuTerpansnas ¢popmyna Kommu. Teopema Komm s gactHOro ciydas
TpeyroipHuka. Teopema Komm ans omHocBsizHON ob6nactu. ['omotonHble kpuBble. Teopema Komm s
onHocBs3HOM obnmactu. Knaccumueckas teopema Komm. O606menue teopem Komm. Teopema Komm s
MHOTOCBsA3HOH o6nactu. MHTerpansHas gopmyia Komu. Teopema o cpennem. Teopema bopens-Ilomre.

7. Paapl anaautuyeckux ¢ynkuumii. Psan Teitnmopa. TeopemMa O NOYWIEHHOM HHTETPUPOBAHUU
pPaBHOMEPHO cXoJsIerocss (QpyHKUMoHanbHOro psna. Teopema Teiinopa. HepasenctBo Kommu. Teopema
JlnyBums. Jlemma AGens. Teopema Abens. @opmyna Komu-Anomapa. CrneacTBre O CyIeCTBOBAHHHM BCEX
MIPOM3BOJIHBIX JHOOBIX TOPSIKOB Yy aHanutudeckux ¢(ynkuuil. Teopema Mopepa. Hynmun ananutnyeckux
¢yukuii. Teopema Beliepmitpacca AJis psiioB aHAIUTUYECKUX (PYHKIINH.

8. Panbl Jlopana. Teopema Jlopana. Teopema emuHcTBeHHOCTH ans psina Jlopana. Teopema
Coxomxkoro. Teopema Ilukapa. Knaccuduxarnus GyHKIHN MO0 WX U30JUPOBAHHBIM 0COOBIM TOukaM. llenbie
¢bynkunu. Mepomopdubie QyHKITUH.

9. Bbluerbl. Teopema o Bbruerax. POpMyIlbl BBIYHCICHUS BBIUETOB. TeopeMa O MOTHOW CyMMe
BbIUETOB. [I[puMeHeHe Teoprn BEIUETOB K BBIUMCIICHHIO HHTerpaios. Jlemma XXopnana. Teopema JKopaana.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3anaTus Tema
paszaena JacoB

1 1 KomniekcHoe uncio 2
2 2 DYHKIMHM KOMIIJIEKCHOTO MEPEMEHHOT0 2
3 3 AHanuTHYecKue QyHKIUH 2
4 5 WHTerprpoBanne B KOMIUIEKCHOM MIOCKOCTH 2
5 6 Wuterpanpaas popmyna Komm 2
6 7 Psn Telinopa 2
7 8 Psn Jlopana 2
8 9 Brruetst 2

Hroro: 16




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI

5.1 OcHoBHas auTEpaTypa

1. CBemnukoB, A.I'. Teopust pyHKIMN KOMITJIEKCHOH epeMeHHO! [ DIIeKTpoHHBIH pecypce]: yueo-
Huk/ CeemHukoB A.I'., TuxonoB A.H.— DnekTpoH. TekctoBbie nanHbie.— M.: DUSMATIIUT, 2010.—
336 c.— Pexum goctyna: http:// biblioclub.ru/index.php?page=book_view_red&book_id=75710.

2. Bonkossickuit, JI.V. COopHUK 32124 110 T€OpUHU HYHKIIMA KOMIUIEKCHOTO TIEPEMEHHOTO [ DJIeK-
TpoHHBIH pecypc]/ Bonkossickuit JI.U., Jlyan I'.JI., ApamanoBud U.I'.— DIeKTPOH. TEKCTOBBIE TaHHBIC.—
M.: ®USMATIINUT, 2002.— 312 ¢.— Pexum gocryma:
http://biblioclub.ru/index.php?page=book_view_red&book id=68541.

5.2 lomosiHUTeIbHAS JIUTEPATYPaA

1. HesnamoBa, M.A. ®@yHKIIMM KOMIUIEKCHOTO IIEPEMEHHOT0. DJIEMEHTBI ONEPALMOHHOTO UCUHUCIIE-
HU [ DIIeKTpOHHBIHN pecypc] : yueOHoe nocodbue / M.A. HeznamoBa; M-Bo oOpa3oBanus u Hayku Poc. ®De-
nepanuu, Oenep. roc. O HKET. 00pa3oBaT. yupekaeHHe BhIcII. mpod. oopazoBanus "OpeHOypr. roc. yH-T".
- DnekTpoH. TekcToBbie AaH. (1 daiin: Kb). - Openbypr : OI'Y, 2013. -Adobe Acrobat Reader 6.0.

5.3 llepuoaguueckue U3IaHUA

Hoxnansl Akanemun Hayk: )kypHai.- M.: Akagemusnatuentp «Hayka» PAH, 2018.

5.4 nTepHeT-pecypcsbl

https://www.coursera.org/ - «Courseray;
https://openedu.ru/ - «OTkpbeIToe 00pazoBaHUEY;
https://universarium.org/ - «YHuBepcapuym»;
https://www.edx.org/ - «kEdX»;
https://www.lektorium.tv/ - «Jlekropuym»;

5.5 IIporpammHoe olecmnedyeHue, nMpogecCHOHATbHBbIC 0a3bl JAHHBIX M HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEeMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOT Uil

Onepannonnas cucrema Microsoft Windows
Wolfram Mathematica for the Classroom Educational Bundled

CoreIDRAW Graphics Suite X3

6 MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI

YueOHEIE AYAUTOPUN I MPOBEACHUA 3aHATUH JICKOMOHHOI'0 THIIa, CEMHMHAPCKOIro THIIA, AJIA

MPOBCACHUA TI'PYHNIIOBBIX W HWHIAWBUAYAJIbHBIX KOHCYHBT&HHﬁ, TCKYHICI'O KOHTPOJSA U HpOMe)I(yTOqHOﬁ
aTrTecTanuu.



AyIUuTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKONH MeOeIH, TEXHHUYECKUMH CPEICTBAMH O0yUCHHS,
CITYXKaIIUMU JJIs PEJCTaBICHUS yaeOHOH HH(GOpPMAIU OOJIBIIION ayIUTOPHUH.

K paboueii npocpamme npunazaromcesn:

e DOoHJ OIEHOYHBIX CPEICTB ISl MPOBEACHHS MPOMEKYTOYHOW aTTECTAlMH OOYJAIOMIMXCS IO
JTUCIUILINHE;

e Meroanueckue yKa3zaHus sl 00yJarouXcsl 10 OCBOSHUIO JUCIIUILITNHBIL.



