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Pabouass mporpamma IUCIUIUIMHBI COCTaBIIieHA B COOTBETCTBUU ¢ TpeOoBaHusmu dDenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJAapTa BhICHIET0 OOpa30BaHUS 110  HANpaBJICHUIO
nogrotoBku  38.03.01 Okonomuka (ypoBeHb OakanaBpuara), yTBepkIAcHHOTO [Ipukaszom
Muno6puaayku PO ot 12.11.2015 N 1327.

Pabouas mporpamma AUCHUITIMHBI IPEeIHA3HAYCHA JUTS PENOaBaHuUs JUCIHUILTUHBI, OTHOCSIICHCS K
6a30BoM yacTu 1UKJIA IUCHUIUTMH biioka 1 cTpyKTyphl mporpammsbl OakanaBpuara.

CocraButenp paboueil IporpaMMbl JUCLHUIUIMHBIL
AbpamoB E.B., kaHn. men. Hayk, [OLEHT, JOLEHT Kadeapsl TEOPETUYECKOW OJKOHOMHUKH U
HKOHOMUYECKOH 0€301macHOCTH



1 Ilean ocBOeHHS JUCHHUILIHHBI «VMlaTeMaTHKay

Llenb ocBOeHUS TUCHUIUIMHBI «MareMaTuka» — GOpMHUpPOBAHHE y CTYACHTOB MaTeMaTUYECKUX
3HaHUM, YMEHUM U HABBIKOB, CIOCOOCTBYIOIIUX BOCHUTAHUIO MAaTEMAaTUUYECKOW KYJIbTYpPbl, PA3BUTHUIO
JIOTUYECKOr0 M aHAJIMTHYECKOTO MBIIUICHHS, MATEMATHYECKOW MOATOTOBKU ISl W3Y4YEHUs APYTHX
JTUCIUILINH, PEIICHUIO MPO(eCCHOHAIBHBIX 3a/1a4 ¢ TPUMEHEHHEM MaTeMAaTHUECKOTO armapara.

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOorpaMMbl 0akajaBpuara

Jucuunnmza

«Marematukay —

JUCHUIIIINHA

0a3oBoi

qacTHu

OUKJIa JUCHUIIINH

broka 1 cTtpykTypsl mporpaMmmbl 6akanaBpuaTa mo HampasieHH0 moaroroBku 38.03.01 DxoHomuKa.
OcBocHHE MUCHUIUIMHBI «MareMaTuka» MpeanoiaracT Haludue y OOyJarommxcs 3HAHUH,
YMEHUH M HAaBBIKOB [0 IIKOJBHBIM OOIIE0Opa3oBaTEIbHBIM KypcaMm ainreOpbl M Hayaja aHaiu3a,

TE€OMETPHUH.

3HaHusA KOHICHITYAJIbHBIX OCHOB

«MaTreMaTHKH» SBISIOTCA 0a30BBIMHU AJIL U3YUYCHUS

CJICAYIOMUX TUCHUILIINH: «Teopm{ BepOﬂTHOCTeﬁ N MaTéMaTH4YCCKas CTaTUCTUKA, «MaremaTuueckue
MOACIN B DKOHOMHKC), ((CTaTI/ICTI/IKa)), «BKOHOMeTpI/IKa».

3 Ilnanupyemble

pe3yJIbTaThl

00yueHus

mo

JUCIHUILINHE,

COOTHECCHHBbIC C

IUVIAHUPYEMBbIMH pe3y/IbTATaAMH OCBOCHHSI 00pa30BaTe/IbHOI NPOrpaMMbl 0aKajaBpuara

[Tepeuenb KOMIETEHLIMI

B pe3ynbraTe 0OCBOCHUS TUCIUILTUHBI O0YJAIONIHIICS JOIKEH

3HATh YMETh BJIAJICTh
Cnoco6HOCTD MaTeMaTU4YeCKYIO METOJaMH JIMHEWHOHW | MEeTOJAaMu  JIMHEWHOMN
OCYLLECTBIIATh cOop, | CUMBOJIMKY, HOHATHUSA | anredpsl, anreOpsl,
aHaim3 U o0paboTKy | U yIBepXkaAeHud | nuddepenpanbaoro | audpdepeHantbHOro
JAHHBIX,  HEOOXOIUMBIX | IMHEHHON  anreOpsl, | U UHTErPAIbHOTO | U UHTErpajbHOTO
ISt pelIeHUs | aHaJTUTHYECKOMN UCYHCIICHUS ucuuciaeHuss  cOopa,
npodecCHOHANBHBIX 33/1a4 | TEOMETPHUH, OCYILECTBIIATH  cOOp, | aHanIM3a U 0O0paboOTKH
(OIIK-2) MaTeMaTH4eCKOro aHaiu3 M 00pabOTKy | JaHHBIX
aHanmm3a JTAaHHBIX,
HEOOXOIUMBIX 1A
peleHus
PO eCCUOHATBHBIX
3aj1a4
CnocoOHocTh  BbIOpaTh | MHCTPYMEHTAJIbHbIE OCYILIECTBIISATh BHIOOp | HABBIKAMHU
MHCTPYMEHTAJIbHbIE CpeAcTBa  JIMHEHHOW | MHCTPYMEHTAJIbHBIX IPUMEHEHHS
cpencTBa Juisi 0OpaboTKH | anreOphl, CPEICTB JMHENHON | HHCTPYMEHTAIbHBIX
HSKOHOMHYECKUX JIaHHBIX B | TU((depeHInanbHoro | anredpsl, CpeACTB JTUHEHHOU
COOTBETCTBUH c|u MHTETPaANbHOTO | AU depeHnaIbHoro | anredpsl,
MOCTABJICHHOW  3ajauel, | HCUMCICHUS s | 1 UHTETPaIbHOTO | T depeHIaIbHOro
MpOaHaIu3uPOBaATh 00paboTku VCUYWCIICHUS IS | | HWHTETPajJbHOIrO
pe3yabTaThl PacdyeToB U | IKOHOMHYECKHX 00paboTkH VCUUCIICHUS st
000OCHOBATh IOJIyYEHHBIE | TaHHBIX, aHaJIM3a | SJKOHOMUYECKHUX o0paboTKu
BbIBO1bI (OI1K-3) pe3yabTaTOB pacueToB | JaHHBIX, aHau3a | 5KOHOMUYECKHX
u 000CHOBaHUS | Pe3yJbTAaTOB U | JaHHBIX, aHayn3a
BBIBOJIOB 000CHOBaHHUS pe3yabTaToB u
MOJIyYEHHBIX BBIBOJIOB | OOOCHOBAHUS

CACIaHHbIX BBIBOAOB




4 O0beM, CTPYKTYpa U CO/iepKaHMe TUCHUILTUHBI «MaTeMaTuKa»

Oo0neM qucuumanHbl coctasirieT 10 3ayeTHbIx equuni, 360 akageMUYeCKUX 4acoB.

Buabsl y4eOHOiIT pa0oThI, MPEAYCMOTPEHHBIC YUCOHBIM IUIAHOM: JIEKIUH, CEMHHAPHI
(mpakTHuYecKre paboThI), CAMOCTOSITEIbHAS PaboTa.

KonTaktHass paboTa BKIIOYACT: 3aHATHUS JICKIIMOHHOTO THUIA, MPAKTUYCCKUE 3aHSITHUSA,
WHIUBUIyaIbHBIC M TPYIIIOBbIC KOHCYJIBTAIIUH, TPOMEXYTOUYHYIO aTTECTAIUIO (IK3aMEHbI).

Bubl KOHTPOJIA MO AUCHHUILIMHE:

— TeKYUIUil KOHTPOJIb YCIIEBAEMOCTU — 3TO KOHTPOIbHBIN orpoc (Ko), mpoBepka BBITOIHEHHUS
noMamHuX 3anaHui (/13) m 3amanuii unguBuayansHoro tunosoro pacuera (TP), recruposanue (T),
KOHTPOJIb pPEUIeHHs 3aad Ha npakTudyeckux 3aHATHsAX (P3), KOHTposib BBIMOJHEHUS KOHTPOJIbHBIX
pa6ort (KP);

— TMPOMEXYTOUHasl aTTecTalus: 3ao4Has Qopma oOyudeHus: Kypc 1 — sK3ameH, Kypc 2 —
IK3aMeH.

Crpykrypa mucuunjinibl «MaTemMaTHKay
3aounas ¢popma 00yueHusn

Buzpl yaeOHOW pabOThI, BKITFOUAst
CaMOCTOSITENIbHYIO PaboTy U
TPYJIOEMKOCTb (B akaj. yacax)
= Htoro o6bem | @opMbI TEKYIIETO
Paznen, rema a = 3 = JIICIIATUTHHBI KOHTPOJIS U
JICITUTUTAHBI & o= S| SEE| o (B akaeM. IPOMEKYTOYHOM
5 z 3 S| 528 & yacax) aTTecTaluu
2 2g | e |XE&C
cg 2| =
E

1 kype
Paznen 1. Jluneitnas
anreOpa
Tema 1. Matputisl u
ONpeICTUTENN 1 1 12 14 KO, 13
Tema 2. Cuctemsl
TUHENHBIX anreOpandecKux
ypaBHEHMI 1 1 12 14 KO, 13
Paznen 2. Ananutudeckas
TCOMETPHS
Tema 1. Metoa KoopIuHAT 1 8 9 KO, /13
Tema 2. Ilpsimas TuHUS 1 1 8 10 KO, 13
Tema 3. KpuBbie BTOpOTo
opsiAKa 2 1 16 19 KO, 13
Tewma 4. BextopHas
anreOpa 8 8 KO, 3
Tema 5. [TmockocTs u
npsiMasi B IPOCTPAHCTBE 2 8 10 KO, 13
Pasgen 3.
MaremaTHyeCcKuid aHAJIN3
Tema 1. OynHkIus 1 15 16 KO, /13
Tema 2. [Ipenen u
HENPEPHIBHOCTH (PYHKITUH 2 2 15 19 KO, /13
Tema 3. [IpousBonHas u
muddepernman 2 1 11 14 KO, 13




Paznen, Ttema
JHCIHIIIHHBI

Bunpl yue6HO# paboThI, BKIIFOYAs

CaMOCTOSITENIbHYIO PaboTy U

TPYIOEMKOCTb (B akaj. yacax)

Jlexuun

CeMuHapbI
(TIpaKxT. 3aHATHS)

JIa6. paboThl

Jlpyras
KOHTAKTHasa

pabota

CPC

Hrtoro o0beMm
JIUCLIUIUINHBI
(B akazeMm.

yacax)

DopMBbI TEKYIIETO
KOHTPOJIA U
MIPOMEXKYTOUYHOU
aTTecTaluu

Tema 4. UccaenoBanue
byHKIMiI

11

KO, I3

Koncynbranus

[Ipomexxyrounas
aTTecTanus

34

34

OK3aMeH

Hroro 3a 1 kypc

10

10

36

124

180

2 Kypc¢

Pasgen 3.
MareMaTHUECKUI aHAIU3

Tema 5. OyHKUIUM
HECKOJIBKUX ITEPEMEHHBIX

24

28

KO, I3

Tema 6. Heonpenenenusrii
UHTErpa

19

23

KO, I3

Tema 7. OnpeneneHHBIN
WHTErpal

19

23

KO, I3

Paznen 4.
Huddepenunanbuble
YpaBHEHHS

Tema 1. luddepenumansu
bI€ YPaBHEHHUs [1EPBOTO
opsiJIKa

24

28

KO, /13

Tema 2. luddepennmansy
bI€ ypaBHEHUS BTOPOTO
NopsiiKa, JOMYyCKAaIOIIHIe
MTOHIDKCHUE TIOPSIIKA

14

16

KO, JI3

Tewma 3. Jluneiinsie
muddepeHnranbHbIe
ypaBHEHHUS BTOPOTO
MOPSIZTKA C TIOCTOSTHHBIMU
Koy punreHTamMu

24

KO, I3

Koncynbranus

IIpomexxyrouHas
aTTecranus

34

34

DK3amMeH

HToro 3a 2 kypc

10

10

36

124

180

Hroro

20

20

72

248

360

Copepxanue IucHMILINHBI «MaTeMaTHKA»
Pa3nen 1. Jluneiinas aareopa.
Tema 1. Matpuusl 1 OIpeIenuTeny.




UucnoBble MaTpUUbl: OCHOBHbIE NOHATHUS. JIMHEMHBIE W HEJIMHEHHBIE ONEpAlMUd  Hal
MaTpullaMd U WX cBoicTBa. Omeparuu kBajapaTHbIX Mmarpull. CBoiicTBa ompenenuteneid. OOpaTHas
MaTpuLa.

Tema 2. CucTemMbl TUHEWHBIX AIreOpandecKuX ypaBHEHUH.

Pemenue cucreM Tpex TUHEHHBIX ypaBHEHUH C TpeMs HEU3BECTHBIMU 10 Gopmynam Kpamepa.
DneMeHTapHbIe MPeoOpa30BaHUs MATPUIl U CHUCTEM JIMHEHHBIX ypaBHeHuH. Meton 'aycca. Cucrema
JUHEWHBIX ypaBHeHUH ¢ Oasucom. Meron JKopmana-I'aycca. Panr marpuibl M ero BBIYHCICHHE
meroaoMm JKopnana-I'aycca. HccrnemoBanue inuHeHOW cucteMbl. COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI KBaAPATHON MaTPHIIBI.

Pa3nen 2. AHanuTHYecKasi reoMeTpHsi.

Tema 1. Meroa koopauHar.

JlexapToBbl KOOpPAMHATHI TOYKH Ha NMPSAMOW M HA IUIOCKOCTH. J[BE mpocTeillune 3anayu Ha
IIJIOCKOCTH.

Tewma 2. [Ipsimast muHuUs.

JlvHMM W WX ypaBHEHHs. YTIOBOM Kod3(duumeHt npsmoil. Pasnndnable BUABI ypaBHEHHS
NpsAMOM. YTOI MEXy IBYMs IPSAMbIMU. PaccTosiHUE OT TOUKH 10 IPSIMOM.

Tema 3. KpuBbie BTOpOro mopsjka.

O61iee ypaBHeHHE TUHUIN BTOPOTO mopsaka. OKpy>KHOCTh. BbIBOJI KAHOHUYECKOTO ypaBHEHUS
ammunica. CoiicTBa autunica. ['unep6ona u ee cBoiicta. [Tapaboura.

Tewma 4. Bextopnas anreopa

Ckansapel u BekTopbl. KosuimHEapHOCTh M paBEHCTBO BEKTOPOB. JIMHEHHbIE omepanuu Hal
BEKTOpPAaMU U HUX CBOICTBA. JleKapTOBBI KOOPJIMHATHI TOUKU M €€ paguyca-BEKTOpa B IPOCTPAHCTBE.
JUlnHa W HamnpapisIOUIMEe KOCHHYCHl paauyca-BekTopa. JIuHeilHble omepanuu HaJ BEKTOpaMU B
KoopauHaTHOHM popme. CKalsipHOE IPOU3BEIEHUE U €r0 CBOICTBA.

Tema 5. [ImockocTh M IpsiMasi B IPOCTPAHCTBE.

PaznuuHble BUABI ypaBHEHMs IUIOCKOCTH (MPOXOASIIEH yepe3 Tpu 3aJaHHbIE TOYKH, OOIIee,
MPOXOJsIe 4Yepe3 3aJaHHYI0 TOUKY C JaHHBIM HOpPMalbHBIM BEKTOPOM, B OTpe3Kax Ha OCsfX).
PaccrosiHre OT TOUKM A0 MIOCKOCTU. Pa3nnyHble BUABI ypaBHEHHUH NpsIMOi B mpocTpaHcTBe (0Ouiue,
KaHOHWYECKHE, IapaMeTpUuecKhe, MpoXoJsillel uepe3 JBe 3aJaHHble TO4YKH). B3aumHoe
pacrioyio’keHue MpsIMO U MIIOCKOCTH (MapajieNIbHOCTh, HEPIEHIUKYIIPHOCTD, YOI MEXAY IPsAMOM U
TIJIOCKOCTBIO).

Pa3znen 3. MareMaTH4ecKHil aHAIN3.

Tema 1. ®yHKIUSA.

Onpenenenne ¢pyHkuun. OONacTh ONpeaeseHUs] U MHOXKECTBO 3HaueHMH (yHkumu. I'padux
¢byukun. Tpu criocoOa 3ananus GyHkuuid. OCHOBHBIE XapaKTEPUCTUKU PYHKIIMU (YeTHas, HeueTHas,
OrpaHUYEHHas, Nepuoauveckas, Herepuoandeckas). OOparHas u cinoxHas QyHKuus. OCHOBHBIE
3JIeMEHTapHbIe PYHKINH U UX TPpaQUKH.

Tema 2. [Ipenen u HeNpPepbIBHOCTD (PYHKITUH.

Koneunslit npenen nepeMeHHoi X. OkpecTHOCTh ToukH. KoHEeuHbIH npeen GyHKIUHU B TOUKE.
beckoneunslit mpenen nepemMeHHoi X. Koneunslit nmpenen GyHkIuM Ha 6eCKOHEYHOCTH. beckoHeuHbIi
npenen QyHKIMHU B TOUYKE U HAa OeckoHeyHocTU. OTHOCTOPOHHUE Mpenesbl. | 'eoMeTpuiecKii cCMbICI
npenena ¢yHKUMU. beckoHeyHO Maible, OECKOHEYHO OOJbIIME M OrpaHMYCHHbIE (QYHKIUH, HX
OCHOBHBIE cBOHcTBAa. DOPMYJIMPOBKM OCHOBHBIX TEOpeM O Ipenenax (QyHKUMA W CIEICTBUS.
Heomnpenenennoctu Bumga (0/0), (0—0), (o/o0), (0-00). dopmynupoBKa TEOPEMbl O Tpeeie CKATON
¢byukuu.  I[lepBblif  3ameuaTenbHbIi mnpeaen W ero  ciuenctBus.  lloHatme — dncioBoi
nocienoBarenbHOCTH.  OrpaHWyeHHas,  HEOTPaHWYEHHAs,  BO3pacTarolias,  HeyObIBaroIasi,
yObIBarolasi,  HeBO3pacTamollas, MOHOTOHHAas  IocienoBarenbHOCTh.  [Ipegen  uumcioBoit
[IOCJIEI0BATEIBLHOCTH. YKo €. BTopoi 3aMeyaTeNbHbli IPEeIell U €ro ciieAcTBUs. HenpepbIBHOCTE U
TOYKHM pa3pbiBa pyHkuuu. OmnpeneneHue HENPEepPHIBHOCTH (YHKIUU B Touke. OmnpeneieHHe TOUYKU
paspbiBa yHkuu. Todka paspbiBa MEpPBOrO pojia, YCTPAHMMOI'O pa3pbiBa, paspbiBa BTOPOTO poOJa.
Omnpenenenue GyHKIIMU HETIPEPHIBHOM Ha MHOKecTBe. CBOMCTBa (DYHKIIHMI, HEMPEPHIBHBIX HA OTPE3KE
(popmynupoBku Teopem bonbriano-Komu, Beliepmtpacca u ux cineacTBuil).



Tema 3. TIpousBoanas u auddepeHmuan.

Onpenenenne Mpou3BOAHOW (yHKIHMH. ['€OMETpUYECKH CMBICT TPOU3BOIHON (PYHKITUH.
VYpaBHeHune kacarenbHOM u HOpManu. [(uddepenipyeMocts QYHKIMH U CBSI3b C HENPEPHIBHOCTHIO
¢byakuum B Touke. Juddepennuan GyHKIIUA U €ro TEOMETPUUCCKUNM CMBICH. Tabiuia mpou3BOIHBIX
OCHOBHBIX A7IeMeHTapHbIX QyHKIui. [Ipasuna nuddepenunpoBanus. JuddepeHnrpoBanme CI0KHBIX
GbyHKkuMH, HesBHBIX (yHKOMM W (QyHKOME, 3aJaHHBIX [apaMeTPUYECKUMH  YpaBHEHMSMHU.
[TpousBoanbie BbIcHIMX TOPsAKOB. Juddepeniumansl BbicIUX NOpsSAKoB. DopMynupoBKa U
reOMETPUUECKUIl CMBICII OCHOBHBIX TeopeM aupdepeHunansHoro ucuucieHus (teopemsl depma,
Ponns, Jlarpanxa, Komm, Jlonutans). [Ipumenenue npasuna JlonuTans JUisi BBIYUCICHUS IIPEJEIOB
hyHKIHA.

Tema 4. VccnenoBanue (QyHKITUH.

OmnpezneneHue MOHOTOHHBIX (YHKUMH. JlocTaTO4yHble NMPU3HAKKM MOHOTOHHOCTH (DYHKIMH.
I'eomeTrpuueckuii cmbicia. Touka MakcuMyMa 1 MUHUMYMa QyHKIUU. Touka 3KCTpeMyma U SKCTpEMYM
¢ynkunu. Heo6xonumble U JOCTAaTOUHBIE YCIOBUS 3KCTpeMyMa (YHKLIUHU. BBITyKIIOCTh U BOTHYTOCTb
rpapuka QyHKouu. JlocTaTOYHBIE TPHU3HAKH BBITYKJIOCTH H BOTHYTOCTH. TOYkM meperuoa.
HeoGxoauMbple W J0OCTaTOYHBIE YCIOBUS CYIIECTBOBaHMs Touek nepern6a. HauOonbmee u
HaMEHbIIee 3HaueHUs (QyHKOUM Ha oTpe3ke. OmpexneneHne acUMOTOTHI Tpaduka (QYHKIHH.
BepTukanbHble, TOPU30HTAJIBHBIE M HAKIOHHBIE acUMNTOTHL. [lmaH mosHOrO HccnenoBaHUs U
MIOCTPOEHHUs rpapuka QyHKIMH.

Tema 5. @yHKIMU HECKOJIBKUX ITIEPEMEHHBIX.

Onpeneneane (QyHKOMKM JBYX TepeMeHHbIX. OOmacTh omnpeaencHus (GYHKIMH JBYX
nepeMeHHbIX. [loHsATHE TpaHuLbl 007acTH, OTKPBHITOM (3aMKHYTOH) 00JacTH, OrpaHMYEHHOH
(Heorpann4eHHoi) obnmactu. [loHATHE OKPECTHOCTH TOYKH W mpenena (GYHKIMH JABYX IEPEMEHHBIX.
Omnpenenenue HenpepbIBHOW (YHKIMM JBYX NepeMEHHbIX. YacTHbIE NPUPALICHUS U YacTHbIE
MpPOU3BOJHBIE (DYHKIMU ABYX mnepeMeHHbIX. [lomaHblil quddepeHnran QyHKIUH IBYX NEPEMEHHBIX.
[Tpunoxenue mnonHoro auddepeHnrana K NPUOIMIKEHHBIM BBIYMCICHUSAM 3HAuY€HUH (yHKIMH.
Omnpenenenre MPOU3BOJHON IO HaIpaBlIEHWIO (QYHKIMU JBYX NepeMeHHbIX. Dusnueckuil cMbIC
NPOU3BOHON MO HampasieHHuo. OmnpeneneHue U (U3MYECKHH CMBICT TpagueHTa (YHKIHMU JBYX
nepeMeHHbIX. [IoHATHE 0 YaCTHBIX MPOU3BOIHBIX BhICIINX NOPAAKOB. [loHATHE SKCTpemMyMa DyHKUINN
IBYX TepeMeHHBbIX. HeoOxoaumble M JOCTAaTOYHBIE YCIIOBHS CYIIECTBOBAHUS HKCTPEMyMa JBYX
nepeMeHHbIX. [ToHsTHE 00 YCIIOBHOM SKCTpEMYME.

Tema 6. HeonpeneneHHblil MHTErpas.

[TonssTue  mepBoOOpa3HOM UM HeONpenelieHHOro uHrerpaiga. (OCHOBHBIE — CBOWCTBa
HEOIpeJIeIEHHOr0 MHTerpajna. TaOnMiia OCHOBHBIX MHTErpajoB. MeToJ HENOCPeICTBEHHOIO
UHTErpupoBaHus. MeToJ 3aMeHbl MEepPeMEHHON (MeToJ MOJCTaHOBKH). MeToa MHTErpUpOBaHMS IO
qacTaM. VIHTerpupoBaHue NpOCTEHIIMX I10KA3aTelIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX
GbyHKIHI.

Tema 7. OnpeieneHHbII HHTETPa.

OmnpeneneHue OIpeNeIeHHOr0 HHTerpajga. TeopemMa CYHIECTBOBAHUS — ONPEIEIIEHHOTO
uHTerpana. OCHOBHBIE CBOWCTBAa ONPEIEIEHHOIO HHTerpana. MHTerpan ¢ NEpeMEHHBIM BEPXHUM
npeneiaoM uHTerpupoBanus. @dopmynupoBka Teopembl bappoy. ®opmyna Helorona-JlelOnuna.
@opMyTUPOBKH TEOpPEM O 3aMeHEe IepeMEHHOW U 00 HHTerpupoBaHMU MO dyacTsIM. lloHsTue
HecoOcTBeHHOro uHTerpana 1-ro poaa. [lonsTie KkpuBoauHeHON Tpanenuu. ['eoMeTpruuecKkuil CMbICI
OIIPEAEIIEHHOTO NHTErpaa.

Pa3nen 4. ludgdepennnanbHble ypaBHeHHS.

Tema 1. luddepenumanbuble ypaBHEHUS IEPBOTO MOPSAKA.

[Tonsitne muddepeHnuanbHOr0 ypaBHeHUs N-ro mopsaka. uddepennuanbHoe ypaBHEHHE
neporo mnopsaaka. OOmacte omnpeneneHus. Perienue, oOmiee pemieHHE W YacTHOE peIIeHUE
mudQepeHMaibHOro  ypaBHEHUs IiepBoro mnopsaka. DopmynupoBka 3azaun  Komm u  ee
reomeTpuueckuii cMpica. Omnpenenenue u perienne auddepeHnnanbHOro ypaBHEHHS € pa3ieIeHHbBIMU
U pasfeIIOIMMACA NepeMeHHbIMU. OmpenencHue M pEIeHUue METOAOM bepHymm JMHEHHOro



mudQepeHIHanbHOTO ypaBHEHUs nepBoro nopsiaka. Omnpenenenue u peuieHne nudepeHnaaTb-HOro
ypaBHeHHUs bepHyiuu.

Tema 2. luddepennmanbupie  ypaBHEHUS BTOPOTO MOpPsAKA, JOMYCKAIOMIME TOHUKEHUE
OpsAJKA.

[Tonstue nuddepeHnnanbHOr0 ypaBHEHUSI BTOPOro mnopsiaka. Pemienue, oOumiee pemieHue H
4acTHOE pelleHue audQepeHaabHoro ypaBHeHus Broporo nopsaka. @opmynuposka 3anaun Komm
U €€ IeOMETPUYECKUN CMBICI. PerieHue Tpex BUAOB yYpaBHEHMI BTOPOIO IMOPSIAKA, AONYCKAFOIIMX
ITOHM)KEHUE TIOPSAKa.

Tema 3. JIuneitaple nuddepeHnranbHble YpaBHEHUS BTOPOTO MOPAAKA C IOCTOSHHBIMH
kod(purmeHTamMu.

Omnpenenenue JMHEHHOTO OJHOPOTHOTO (HEOTHOPOAHOTO) AU(QepeHIHATBHOTO YPAaBHEHHS
BTOPOTrO MOPsJIKa C MOCTOSHHBIMU Kod(duuuenramu. IToHATHE NMHEHHO HE3aBUCHUMBIX (DYHKIIMH.
CBoiicTBa pemieHuil TMHEHHOTO OJHOPOAHOTO MU(PEepEeHIMATHLHOIO YpaBHEHUS BTOPOTO IMOPSIKA C
MOCTOSIHHBIMU KO3(duienTamu. Perienre TMHEHHBIX 01HOPOIHBIX AU (HepeHInaIbHBIX YpaBHEHUN
BTOPOTO MOPSAKA C MOCTOSTHHBIMU KOd(pHIIMEeHTaMu MeTOoIoM Diiiepa B Cirydae JACHCTBUTEIBHBIX U
KOMIUIEKCHBIX KOPHEH XapaKTepUCTHUYECKOTro ypaBHeHUs. [loHATHE JIMHEHHOr0 HEOAHOPOJHOIO
Qg QepeHIaTbHOTO YPaBHEHUsI BTOPOTO TOPSIKAa C MOCTOSHHBIMH KOX(PQHUIMEHTaMH C IPaBOM
YacThIO CIEUUAJIbHOr0 BuAa. HaxokaeHue uX OOIIero pemeHuss MEeTOJOM HEONpeeeHHbIX
KO3 PHUIIIEHTOB.

HNuTepakTUBHBIE (DOPMBI IPOBEIEHUS 3aHATHI

VYIenbHBI BeC 3aHATUN, NMPOBOAMMBIX IO AUCLHUIUIMHE «MaTemaTuka» B HHTEPAKTUBHBIX

dhopmax
3aounas popma o0yueHusn

[IpaxTrueckue
Jlexumn Bcero
(cemuHapCcKue) 3aHITUS
Pasgen, TeMa QUCIAIIIINHEL 00BeM, o0beM, | oOwBeM, | V.
dopma | akagem. dhopma aKajeM. | akajgeM. | Bec,
JacoB JacoB 4acoB %

Pasznen 1. JIuneiinas anrebpa
Tema 1. Matpuiisl u HNHTepakTuBHOE 1 1
ONpeIeTUTENN pelieHue 3aja4
Tema 2. Cuctembl TMHEWHBIX Jlexums — 1 HNHTtepakTuBHOE 1 2
anredpandecknux ypaBHEHUH Oecena pelieHue 3aja4

Paznen 2. Ananmtudeckas reoMeTpust
Tema 2. [Ipsmas nuHUs Jlexknus — 1 1
Oecenma
Wroro Ha 1 kypce 2 2 4 20
Pa3nen 3. MaTemMaTH4eCKHi aHAIU3
Tema 5. ®yHKITUN HECKOJIBKUX Jlekmma — 1 PabGora B MaieIx 1 2
MePEMEHHBIX Oecena rpynmnax
Tema 6. HeonpeneneHHbIi Pabora B MaJbIxX 1 2
WHTETpal rpynmnax
Tema 7. Onpenenennblii uaTerpan |Jlexknus — 1 2
Oecena

Wtoro Ha 2 kypce 2 2 4 20
Hroro 4 4 8 20

5 YueOHO-MeTOoANYeCKOe o0ecrieYeHrne CaMOCTOSITeIbHOI padoThl 00y4aroIuxcst

YueOHO-MeTOANYECKOEe 00eCIeYeHUEe CaMOCTOSTEIIbHOW PaO0Thl OOYJAIOIIMXCSI COMIEPKATCS B
Metonudeckux ykazaHusx (IIpunoxenue 1) u donme ouenounsix cpeacts (Ilpunmoskenue 2) mo
TucuIInHe «MateMaTtrkay, TOCTYI K KOTOPBIM OTKPBIT Ha OUITHATFHOM CalTe HHCTUTYTA.




6 DOoHI OLEHOYHBIX CpE€ACTB IJisd MPOBEACHUSA HpOMe)KyTO‘[HOﬁ aTTeCTallui 10 UTOramM
OCBOCHHUSA NUCHMUIIINHBI

@OoH OLEHOYHBIX CPEACTB Ul IPOBEICHUS TEKYILEro KOHTPOJIS M IPOMEKYTOYHOU
aTTecTalluy oOydarolMxcs no aucuumnHe «MaTtematuka» cogepkurcs B [lpunoxxenun 2 k paboueit
[IporpaMMme JUCLUIUIMHBL, JOCTYII K KOTOPOMY OTKPBIT HAa CATE€ NHCTUTYTA.

7 IlepeyeHb OCHOBHOI H JONMOJHHUTEJIbHOW Y4eOHOI JUTEPATYpPbl, HEOOXOAMMOM IJIsi
OCBOEHUS TUCHHILIMHBI

7.1 OcHoBHasi yueOHasi JiuTepaTypa
1. Kparkuii xypc Beiciierd marematuku : yueOHuK / K.B. Bangun, ®.K. bamngun, B.W.
Jxeddans u np. ; mox oour. pea. K.B. banauna. — 2-e uzn. — Mocksa : Jlamkos u K°, 2017. — 512 c. :

TaoII., rpad., CXEM., HIL. - Pexum JIOCTYTIA: 10 IIOIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=450751. — bubauorp. B ku. — ISBN 978-5-394-02103-9.
— Tekcr : snexTpoHHBIM. (PexomMeHI0BaHO YIOJTHOMOYEHHBIM YupexkJIeHueM MuHucrepcTBa

oOpa3zoBanus U Hayku P® — [ocynapcTBEHHBIM YHHBEPCUTETOM YIPABICHUS B KaueCTBE y4yeOHHKA
JUIA CTYJIEHTOB BY30B, 0OyUarOLUXCsl [10 HAIPABICHUIO MOATOTOBKU «DKOHOMHUKAY).

2. TIlacryxoB, J.M. MWurerpanbHoe wucyucieHue (GYHKIUHM  OJHOM  MEPEMEHHOM
(meonpeneneHuplii nHTErpan) : ydyednoe mocodbue / J[.U. Ilacryxos, H.B. Kymum ; OpenOyprckuit
rocynapcTBeHHbIN yHHBepcUTeT. — Opendypr : OpeHOyprekuii rocyapcTBeHHbIN yHUBEpcuTeT, 2017.
— 101 c. — Pexum JOCTYyTIA: o MOATHUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=481802. — bubauorp.: c. 86. — ISBN 978-5-7410-1783-
8. — Tekct : anmekrpoHHbI (PekoMeHIOBaHO YUEHBIM COBETOM (elIepaibHOr0 TOCYIApPCTBEHHOTO
OIO/PKETHOTO  00pa3oBaTENBHOTO  YUPEXKIEHHS  BbIcmiero  oOpazoBanus  «OpeHOyprekuit
roCy/lapCTBEHHBI YHUBEPCUTET» B KaueCTBE y4eOHOro mocoOus i CTYAEHTOB, O0y4aroluxcs Io
o0pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHMs MO HampasieHusM noarorosku: 01.03.04
[Tpuknagnas matematuka, 01.03.02 Ipuknagnas maremaruka u nHopmartuka, 38.03.01 DxoHoMuKa,
05.03.02 I'eorpacgus, 06.03.01 buonorus, 03.03.03 Paguodusuka u 04.03.01 Xumus).

3. Ilanxwun, A.C. 3ajaun C pelIeHUSIMU IO BbICIIEH MaTeMaTHKE, TEOPHUH BEPOATHOCTEH,
MaTeMaTHYeCKOM CTaTUCTHKE , MAaTeMaTHYEeCKOMY IpOrpaMMHpOBaHUIO : yuebHoe mocobue / A.C.
[Mankwn, B.A. Illankua. — 8-¢ u3n. — Mocksa : JlamkoB u K°, 2017. — 432 c. : Tabmn., rpad. —
(YueOnble w3manus g OakanaBpoB). — Pexum gocrynma: mno moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=450779. — ISBN 978-5-394-01943-2. — Tekcr
351eKTpOoHHBIN. (PexomMeHn0BaHO YueOHO-MeToAnYecKUM 00beIMHEHHEM IO 00pa30BaHUIO B 00JacTh
MaTeMaTHYeCKUX METOJOB B SKOHOMMKE B KauyecTBE y4eOHOro mocoOusi A CTYIEHTOB BBICIIMX
y4eOHBIX 3aBeICeHUH, 00yUYaIOMIUXCs 110 HAIIPABICHUIO MOATOTOBKH « DKOHOMHUKAY).

7.2 lonotHUTEILHASI y4eOHAsl JJUTEpaTypa

1. Bbangun, K.B. Breicmas maremaruka : ydeOnuk / K.B. banaun, B.H. bamuieikos, A.B.
Pyxocyes ; mox o6mr. pex. K.B. banmguna. — 2-e u3n., crep. — Mocksa : @nuata, 2016. — 361 c. : Tadm.,
rpad., CXEM. — Pexum JIO0CTyTIA: 1o MIOJIIIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=79497. — bubauorp. B ka. — ISBN 978-5-9765-0299-4.
— TekcT : 371eKTPOHHBIM.

2. Beicmas maremaruka ais skoHomuctoB : yaeOnuk / H.III. Kpemep, b.A. Ilyrko, 1.M.
Tpumumn, M.H. ®punmasn ; pen. H.IL. Kpemep. — 3-e u3a. — Mocksa : FOuuth, 2015. — 482 c. : rpad. —
(Bomoroit  doHA poccuiickux y4eOHWKOB). — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=114541. — ISBN 978-5-238-00991-9. — Tekcr
anekTpoHHb (PekoMmenmoBano MunucTepcTBoM 00pa3oBanus Poccuiickori denepannui B Ka4eCTBE
yuyeOHMKa Uil CTYACHTOB BBICIIMX Y4YeOHBIX 3aBEACHUH, OOYYAIOUIMXCS IO 3KOHOMUYECKUM
CHEIUATBLHOCTSIM).

3. Kysnenos, b.T. Matemaruka : yuebnuk / b.T. Ky3Heuos. — 2-e u3a., nepepad. u 1om. —
Mocksa : IOnutn, 2015. — 719 c. : un., Tabn., rpad. — (Beicmee npodeccrnonaapsHoe 00pa3oBaHUE:
OKOHOMHKA | yIIPABIICHUE). — Pexum  pgocryma: 0  TOAMMCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=114717. — bubauorp. B ku. — ISBN 5-238-00754-X. —



Texcr : anextponHsiii (PekomennoBano MunucrepctBoM oOpa3zoBanus Poccuiickoit ®@enepauuu B
KayecTBe y4yeOHMKa JJIsl CTYJCHTOB BY30B, OOydYaroIUMXcs IO CHELUAIbHOCTAM 3KOHOMMKH U
ynpasnenus (060000)).

4. Jlyary, K.H. Bricias marematuka: pykoBoacTBO K pemieHuto 3amad / K.H. Jlyary, E.B.
Makapos. — 3-¢ u3f., nepepad. — Mocksa : ®uzmatiut, 2013. — Y. 1. — 217 c¢. — Pexxum focrymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=275606. — bubarorp. B ku. — ISBN
978-5-9221-1500-1. — Tekcr : anekrponHsii (Jonmymeno MunucrepctBom obpasoBanusi Poccuiickoit
@enepanu B KauecTBe Y4eOHOrOo MOCOOMSI M CTYIAGHTOB BBICIIMX Y4EOHBIX 3aBEICHUM,
00yJaromuxcs Mo TEXHUYECKUM HAIlpaBJICHUSAM U CIICIUATBHOCTSM).

5. Makapos, E.B. Beicirast Matemarrka. PykoBOACTBO K pelIeHHIO 3a/1a4 : yueOHoe Tmocodue
/ E.B. Makapos, K.H. JIynry. — Mocksa : ®uszmatiut, 2009. — Y. 2. — 383 c. — Pexxum nocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=82250. — ISBN 978-5-9221-0756-3.
— Texker : anexTpoHHbIi ([Jomymeno MunuctepctBoM o0pa3zoBaHus U Hayku Poccuiickoit @enepanuu
B KayecTBe y4eOHOro MocoOus A CTYAEHTOB BBICIIMX YYEOHBIX 3aBelleHHH, OOydaromuxcs 1o
HaIpPaBJICHUSM IOJTOTOBKU U CHELUAIBHOCTAM B 00JIaCTH TEXHUKU U TEXHOJIOTHUH).

7.3 Ilepuoauyeckasi JuTepaTypa

1. Ws3Bectus Bbicliux yueOHbIX 3aBeneHuil. CeBepo-KaBkaszckuil pernoH. EcrecTBeHHBIE
Hayku / ria. pea. B.M. KonecuuxoB ; yupen. [larecranckuii rocyaapCTBEHHBIH TEXHUYECKHI
yHuBepcHuTeT ; [u ap.]. — PocroB-na-/lony : HOxublii denepanpubiii yauepcuret, 2020. — Pexum
nocryma: no noamucke. — URL: https://biblioclub.ru/index.php?page=journal_red&jid=492233. —
ISSN 0321-3005. — TeKcT : 2IeKTPOHHBIH.

2. Cubupckuii )xypHan BeIYHCIUTENbHON Matematuku / ri. pen. C.M. Kabanuxun ; yupen.
Poccuiickas akamemuss Hayk Cubupckoe otnenenue, Cubupckoe otnenenune PAH, Wucrutyr
BBIUUCIIUTENIHOW MaTeMaTuku U Maremarndeckoit reodpusuku CO PAH. — HoBocubupck : CO PAH,

2020. — Pexum JOCTyTIA: o TTOITUCKE. — URL:
https://biblioclub.ru/index.php?page=journal_red&jid=500225. — ISSN 1560-7526. — Tekct
3JIEKTPOHHBIM.

8 Ilepeuenb pecypcoB HHGOPMALNMOHHO-KOMMYHHUKAUMOHHON ceTu HHTepHeT M
HH(OPMAIMOHHBIX TEXHOJIOTHH, HE00OXOAMMBIX /IJIsi OCBOEHUS JUCIHIJIMHBI

1. eLIBRARY.RU : nayunas snekrpoHHas OubianoTeka : caifT. - Mocksa, 2000 -. - URL:
https://elibrary.ru. - Pexxum noctyma: ams 3apeructpup. mosb3oBareneil. - TeKCT : 3IeKTPOHHbIH.

2. ONLINE.VIEPP.RU: caiitr / MBOY «BomKCKUii MHCTUTYT SKOHOMHUKH, MEJATOTHKU U
npaBa». — Bomkckuit, 2020 - . — Pexxum nmoctyma: https://online.viepp.ru/. — Pexxum gocryna : ams
aBTOPU3. TOJIb30BATENIEH. — TEKCT : IIEKTPOHHBIN.

3. Bomkckuil MHCTUTYT SKOHOMMKH, MeNarorukd u mpasa : cadt / MBOY «Bomxckuit

MHCTUTYT SKOHOMHKH, NIEJaroOTuKU U mpasa». — Bomwkckuit, 2006 - . — OOHOBISETCS B TEUEHUE CYTOK.
— Pexxum nmoctyna: http://wWww.viepp.ru/. — TeKCT : 3IeKTPOHHBIH.
4. KubGepJlennnka: HayuyHasi »JeKTpoHHass OubOnmoreka : calT. — MockBa, 2020 -

O6HoBsiercst B Teuenue cytok. - URL: https://cyberleninka.ru. - TekcT : 31eKTpOHHBIH.

5. DnexTtpoHHas OuOnIMOTEYHast cucTeMa «YHHBEpcUTeTcKas Oubimoreka onliney» : caift /
Jlupext-Menaua. - Mocksa : [lupext-Menaua, 2006 - . - URL: http://biblioclub.ru. - Pexxwum noctyma: mo
MOAMUCKE. - TEKCT : 3JIIEKTPOHHBIN.

IlepeyeHb NPOrpPaMMHOIO O0ecTeYeHUsI:

1. Microsoft Office Standard 2016 (moroBop OOO «KomnbroTepHsie WMHpoOpManoHHbIC
Cuctembi» ot 01.12.2015N KIMC-485-2015, OPEN 93740388ZZE1606 2014-06-25).

2. Microsoft Windows 8.1 (moroop OOO «Kommnbrorepusie Madopmannonnsie CrucTeMb»
ot 22.04.2015 N K C-122-2015, OPEN 93740388ZZE1606 2014-06-25).

3. Microsoft Windows 10 Pro (moroBop OOO «Komnbrorepusie HWHpOpMalmoHHbIe
Cucrems»or 01.12.2015 N KMC-485-2015, ot 31.08.2017 N KMC-519-2017, ot 21.11.2017 N KUC-
837-2017, OPEN 98108561ZZE1903 2017-03-03, ot 30.01.2020 N KN (C-128-2020).



4. Microsoft Windows Multipoint Server Premium 2012 (moroBop OOO «KomrbloTepHbIe
Nudopmanmonnsie Cuctembi» ot 29.11.2012 N KHUC-225-2012, OPEN 91258913Z2ZE1412 2012-12-
05).

5. Microsoft Windows Server — Standard 2012 (moroBop OOO «KoMmblOTEpHBIC
WNudopmannonnsie Cuctembi» ot 29.11.2012 N KMC-225-2012, OPEN 91258913ZZ7E1412 2012-12-
05).

6. Microsoft Windows Server Standard Core 2016 (moroBop OOO «KommbroTepHbie
Nudopmanmonnsie Cucremsl» ot 28.02.2017N KMC-087-20170PEN 98108561Z2ZE1903 2017-03-
03).

7. AUBC «MAPK-SQL» (Bepcust 1.8 / 3A0 HITO «Mudopm-Cucremay, noroop N 18/2004-
M ot 18.02.2005, Jluuensuonnoe cornamenue Ha ucnoyibzoBanue ANUBC «MARK SQL 1.8» N
100320050303 ot 10.03.2005).

IMepeyenn npodeccnoHAIBLHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. AUBC «MAPK-SQL» (6a3a gannbix Ha 01.01.2020).

9 MaTtepuajbHO-TEeXHUYECKAS 0a3a, HeoOXoauMas IS OCyIIeCTBJICHUS
00pa30BaTeJIbLHOIO MpoIecca Mo THCIAILIHHE

Jnst  ocBoeHUs ~ JAHHOW  JWCHMIUIMHBI  PEKOMEHAYETCS  ayAuTOpHus, OCHAIlCHHAs
MYJIbTUMEAUNHBIMU CPEICTBAMHU (TPOCKTOP M JIp.), AOCKOH, MENIOM, KakK JIsl MPOBEACHUS 3aHSATHIA
JEKIIMOHHOTO THUMNA, TaK W JJs TPOBEICHUS 3aHATHH ceMUHapckoro Tumna. l[loMmemenus ais
CaMOCTOSITENTLHOM Pa0OThl 0OYYAIOIIUXCS JOJIKHBI OBITH OCHAIEHBl KOMITBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOYeHUsT K cetn «VMHTepHeT» u olecrieueHHeM JA0CTyla B 3JICKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTEeNbHYIO CPEy HHCTUTYTA.
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