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Pabouass mporpamma IUCIUIUIMHBI COCTaBJIEHA B COOTBETCTBUU ¢ TpeOoBaHusamu dDenepaabHOro
roCcyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa BHICIIETO 00pa3oBaHus 1o crenuaibHocTy 38.05.01

DKoHOMHYECKasi 0€30IacCHOCTh (YPOBEHb CIIELUANNTETa), yTBepKaAeHHOro [Iprkazom MuHOOpHAYyKH
Poccun ot 16.01.2017 r. N 20.

Pabouast nporpaMMa AMCHHUIUIMHBI IPEHA3HAUCHA IS TPENOJaBaHUs AMCIUIUIMHBI, OTHOCSIICHCS K
0a30BOM YacTH IMKJIA JUCHMILIMH bioka 1 CTpyKTyphl Iporpammbl creiuanurera (roj Hadaia
moaroroBku: 2015 rox).

CocraBuTenb pabodei mporpaMMbl JUCIMUITIINHBL
Ab6pamo E.B., kaHn. mex. Hayk, MAOIEHT, AOHEHT Kadeapbl TEOPETHYECKOW HKOHOMHKH H
HKOHOMHUECKOH O€3011aCHOCTH



1. Heab ocBoeHus1 AUCHMILINHBI «MaTeMaTHKa)

Llenb ocBOeHUS TUCHUIUIMHBI «MareMaTuka» — (GOpMHUpPOBAHHE y CTYACHTOB MaTeMaTUYECKUX
3HaHUM, YMEHUM U HABBIKOB, CIOCOOCTBYIOIIUX BOCHUTAHUIO MAaTEMAaTUUYECKOW KYIbTYpbI, PA3BUTHIO
JIOTUYECKOr0 M aHAIMTHYECKOTO MBIIUICHHS, MATEMATUYECKOW MOATOTOBKU ISl M3Y4YEHUs APYTHX
JTUCIUILINH, PEIICHUIO MPO(EeCCHOHANBHBIX 33/1a4 ¢ MPUMEHCHHEM MaTEMaTHIeCKOro anmapara.

2. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NPOrPaMMBbl CIIEIIHAJIUTETA

JMuctumiuHa «MaremaTukay — JUCHUINIMHA 0a30BOM 4YacTH LMKJIA JUCHMILIMH bioka 1
CTPYKTYPBI POTPAMMBI CHIEIUaInTeTa 1o crenuaabHocTh 38.05.01 «DxoHOMHYECKass O€30ITaCHOCThY.

OcBocHHE NUCHUIUIMHBI «MareMaTuka» NpeanojiaracT Halu4ue y OOYyJaroIIUXCs 3HAHWM,
YMEHHI M HaBBIKOB IO IIKOJBHBIM 001€00pa3oBaTeNbHBIM KypcaMm alreOpbl M Hayalla aHalu3a,
T€OMETPHUH.

3HaHMUS KOHUENTYalbHBIX OCHOB «MareMaTuku» SBIAIOTCS 0a30BBIMH I H3YYEHHUS
CJIeNYIOIUX AUCIUIUINH: « Teopust BEposITHOCTEM 1 MaTeMaTUYeCKasl CTaTUCTUKAY, «MareMaTuieckue
MOJEIU B OSKOHOMHKE», «CTaTUCTHUKa», «IJKOHOMETPUKA» M Jp., BBIIOJIHEHUS BBITYCKHOU
KBaJTM(PUKAITMOHHON pabOTHI.

3. Ilnanupyemble pe3yabTarbl O00y4eHMsl 10 JUCHUILIMHE, COOTHECEHHbIe C
IUVIAHUPYEMBIMHU Pe3yJ1bTaTaAMH 0CBOEHHsI 00Pa30BaTeIbLHOI NMPOrPaMMbl CIeNHAJTHTETA

. B pe3ynbrare 0cBO€HUS IUCLUILIMHBI 00YYatoLUics JOIKeH
[Tepeuenp KomMneTEeHINN
3HATh YMETb BJIAJIETh
CriocoOHOCTb NPUMEHSATh | MAaTEMaTUYECKYIO pemars METoJaMu METOJaMHU
MaTeMaTHYECKUI CHUMBOJIMKY, IOHSTHS | TMHEHHOU anreOpsl, | TUHEHHOM
UHCTPYMEHTApUU JJI PELIEHUST | U yTBEP KICHUS T depeHanbHor | anredpsl,
skoHomuueckux 3aaau (OI1K-1) | nuHeitHO# anreOpsi, 0 U UHTETpaJIbHOTO | AU depeHnnaibH
AHAJINTUYECKOU UCYMCIICHUS oro u
reOMEeTPUHU U SKOHOMUYECKHE MHTETrpajbHOIO
MaTeMaTH4eCKOIro 3aa4u WCUYMCIIEHUS IS
aHaJIn3a pelieHus
YKOHOMMYECKUX
3aj1a4




4. O0beM, CTPYKTYpa U co/iepkaHue TUCHUILTHHBI «MaTeMaTukKa»

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

Buabl y4deOHO#H PpadoThI, TIPEIyCMOTPEHHBIC Y4YEOHBIM IUIAHOM: JICKIIUH, MPAKTUYCCKHE
3aHSTHSL, CAMOCTOSITENIbHAs padoTa.

KonTaktHass paboTa BKJIIOYACT: 3aHATUSA JICKIIMOHHOTO THUMA, MPAKTUYCCKUE 3aHATHUSA,
WHIUBUIyaJIbHbIE ¥  TPYIIOBBIC KOHCYJIbTAllMH, MPOMEXKYTOUHYIO aTTECTAlUI0 (9K3aMEH),
IIPOMEXYTOUHYIO aTTECTALUIO (PK3aMEH).

Bujbl KOHTPOJISA M0 AUCHHILIMHE:

— TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH — 3TO KOHTPOJIbHBIN ornpoc (Ko), mpoBepka BBIMOIHEHUS
nomarmrHux 3afgaHui ([13) u 3amanuii mHAMBUAYadsHOTO TUIOBOTO pacuera (TP), rectupoBanue (T),
KOHTPOJb pEIIeHUs 3a7ad y JOCKA Ha MpakTU4eckux 3aHATusX (P3), KOHTpPOJIb BBHIMOIHEHHS
KOHTpOJIbHBIX paboT (KP);

— MIPOMEKYTOUHAs arTecTanus: 3a04Hasi popma o0yueHus: Kypc 1 — s3k3aMeH.

Crpykrypa mucuunjinibl «MaTemMaTHKay
3aounas ¢popma 00yueHusn

Buzpl yaeOHOW pabOThI, BKITFOUAst
CaMOCTOSITENIbHYIO paboTy U
TPYJIOEMKOCTH (B aKaJaeM. 4acax)
= Htoro o6bem | @opMbI TEKYIIETO
Pasnen, rema o= = = JUCITUTLTMHBI KOHTPOJIS U
JICITUTUTAHBI = o= S| 8§ E S O (B akaeM. IPOMEKYTOYHOM
5 z 3 S| 528 & yacax) aTTecTaluu
2 28 | |xE&”
52 E ¢
5

Paznen 1. Jluneitnas
anrebpa
Tema 1. Matpuusl u 1 1 12 14 KO, I3, KP
OTIPEICITUTENN
Tema 2. Cuctembl 1 1 14 16 KO, 3, KP
JTUHEHHBIX alreOpandecKux
ypaBHEHUH
Paznmen 2. Ananmutudeckas
reOMeTpHUs
Tema 1. Meton koopauHat 1 10 11 KO, 13, TP
Tewma 2. [psimast TuHUS 1 1 10 12 KO, 13, TP
Tema 3. Kpusbie BToporo 2 2 16 20 KO, A3, TP
TTOPSITKA
Tema 4. BexTopHast 14 14 KO, I3
anrebpa
Tema 5. ITnockocTs 1 2 12 14 KO, 13, TP
npsiMasi B IIPOCTPAHCTBE
Paznen 3.
MaremaTHyecKuii aHAJIN3
Tema 1. @ynknus 1 16 17 KO, 13
Tewma 2. [Ipenen u 2 2 16 20 KO, /13, KP
HENpPepBIBHOCTH (DYHKITUN
Tewma 3. [IpousBoaHas u 2 2 14 18 KO, J13, KP
muddepennman
Tema 4. HccnenoBanue 14 14 KO, 13, TP
byHKIHI




Bunpl yue6HO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO PaboTy U
TPYIOEMKOCTD (B akajaeM. 4acax)
= Htoro o6bem | DopMBI TEKYIIETO
Paznen, Tema 5 = z = JUCLIATUTHHBI KOHTPOJISI U
JUCIUTIAHBI = o F S| 8EE| o (B akazem. IPOMEKYTOUHOM
= = g 8 5 E S & yacax) aTTecTaluu
= § E g |Xx 8.
ST IS =
E
Tema 5. OyHKUIUM 2 2 24 28 KO, 13, KP
HECKOJIbKUX MEePEMEHHBIX
Tewma 6. Heonpenenenusrit | 2 2 20 24 KO, I3, KP
WHTErpal
Tema 7. OnpeneneHHbIn 2 2 20 24 KO, 13, KP
WHTerpal
Paznen 4.
JubdepeHumraibabie
YpaBHEHHS
Tema 1. Tuddepennmansa | 2 2 24 28 KO, I3, KP
bI€ YPaBHEHHUS [IEPBOTO
opsiiKa
Tema 2. ludpepenumansy | 1 2 20 23 KO, I3, KP
bI€ ypaBHEHHS BTOPOTO
NopsiiKa, JOMYyCKAaIoLI1e
MTOHIKEHUE TIOPSIIKA
Tema 3. JIunetinbie 1 2 24 27 KO, A3, KP
g epeHnnagbHbIe
ypaBHEHHs BTOPOTO
MOPS/IKA C TIOCTOSTHHBIMU
Koy punreHTamMu
Koncynpranus 2 2
IIpomexyTouHas 8 26 34 OK3aMeH
aTTecTanus
Htoro 20 24 10 306 360

Conep:xanue 1ucUMILVINHBI «MaTeMaTHKa)

Pa3nen 1. Jluneiinas aareopa.

Tema 1. Matpuusl ¥ OIIpeIenuTeNn.

UucnoBble MaTpUlbl: OCHOBHbIE NOHATHUS. JIMHEHbIE W HEJIMHEHHBIE ONepaluyd HaJ
MaTpullaMd U UX cBoicTBa. Omepanuu KBaapaTHBIX Matpull. CBoiicTBa ompenenurteneii. OO6parHas
MaTpuua.

Tema 2. CucteMbl TMHEHHBIX alNreOpandyecKux ypaBHEHHH.

Pemenue cuctem Tpex TUHEHWHBIX YpaBHEHUM C TpeMsl HEeM3BeCTHRIMH 10 opmynam Kpamepa.
DOneMeHTapHbIe TIpeoOpa30BaHUs MATPHIl U CUCTEM JIMHEHHBIX ypaBHeHHH. Metox ['aycca. Cucrema
JUHEWHBIX ypaBHeHHH ¢ Oaszucom. Meron JKopmana-T'aycca. PaHr maTtpuimbl ¥ €ro BBIYHCICHUE
metonoMm JKopmana-I'aycca. WccnmemoBanue nuHeiHOW cucteMbl. COOCTBEHHBIC 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI KBaIPAaTHON MaTpPHUIIBI.

Pa3nen 2. AHanuTH4yecKasi reoMeTpHs.

Tema 1. Meroa koopauHaT.



JlexapToBbl KOOPAMHATBHI TOYKHM Ha IPSAMOM M Ha IUIOCKOCTH. J[Be NpocTeiMe 3anadu Ha
IIJIOCKOCTH.

Tema 2. [Ipsimast TuHUSL.

Jlunnn W uxX ypaBHEHHUsS. YTJIO0BOW Kod3pduIMEeHT mpsMoil. Pa3nuyHble BUIBI ypaBHEHUS
IPSAMOM. YTOJI MEXKY ABYMs NPAMBIMH. PaccTOsSIHHE OT TOYKH 10 MPSIMOM.

Tewma 3. KpuBbie BTOporo nopsjika.

OO01iee ypaBHeHHE JIMHUI BTOPOro nopsiika. OKpyKHOCTb. BbIBO KAaHOHMUECKOTO YpaBHEHUS
ammmrica. CroiicTBa ayuurica. [ 'unep6oiia u ee cBoiictsa. [lapaboa.

Tema 4. BexropHas anredpa

Ckaysapel u BekTOpbl. KOJUIMHEapHOCTh M PaBEHCTBO BEKTOPOB. JIMHEHHBIE omepanuu Hax
BEKTOpPaMM M UX CBOMCTBa. J[eKapTOBBI KOOPAMHATHI TOUKU M €€ Paauyca-BEKTOpa B IPOCTPAHCTBE.
JUIMHa ¥ HanpaBIAOLIME KOCHHYCBI paguyca-BekTopa. JIuHelHble onepanuu HaJ BEKTOpaMU B
KoopauHaTHOH Gopme. CKaisipHOE IPOU3BEICHUE U €T0 CBOICTBA.

Tema 5. IImockoCTh U TipsiMasi B TPOCTPAHCTBE.

Paznuunbie BuaBI ypaBHEHHS IJIOCKOCTH (TPOXOSINEH 4yepe3 Tpu 3aJaHHBIE TOYKH, oOIIee,
IPOXOAALIeH uepe3 3aJaHHYI0 TOYKY C JaHHBIM HOPMajJbHBIM BEKTOPOM, B OTpPE3KaX Ha OCAX).
Paccrosinue oT TOUKHM 10 TWIOCKOCTH. Paznuunbie BUABI ypaBHEHHH NMPAMON B MpOCTpaHCTBE (oOiue,
KaHOHMYECKHE, IapaMeTpUuecKue, MpoXoAsdlled dYepe3 JBe 3aJaHHble TOYKH). B3anmHoe
pacnosoKeHue NpAMOi U IUNIOCKOCTH (MapajljiesIbHOCTb, IEPIEHAUKYIISIPHOCTD, YTOJI MEXKIY MPSAMON U
IIJIOCKOCTBIO).

Paznen 3. MatemaTuuyeckuii anaius.

Tema 1. OyHKIHUS.

Onpenenenne ¢pynkuuu. OOMacTh onpeneneHuss 1 MHOXECTBO 3HaueHW (yHkimu. I'padux
¢bynkuuu. Tpu cnocoba 3aganus GyHkuuil. OCHOBHBIE XapaKTEPUCTUKHU (YHKIUH (YeTHAs, HeUeTHas,
OrpaHMYEHHasi, Mepuojaudeckas, Herepuoaudeckas). OOpatHas u cioxHas (yHKuus. OCHOBHbIE
3JIEMEHTapHbIe (PYHKIMH U UX TpaPuKH.

Tema 2. [Ipenen u HEMPEPHIBHOCTH (PYHKITUH.

Koneunslit nmpenen nepemMeHHoi X. OkpecTHOCTh Touku. KoHeuHblit peaen pyHKIUN B TOUKE.
beckoneunslii penen nepemeHHoll X. Koneunslit mpenen ¢pyHKuu Ha 6eckoHeuHOCTH. beckoHeuHbIi
npenen GyHKIHMU B TOUYKEe U Ha OGeckoHedHOCTH. OJTHOCTOPOHHUE Tpenenbl. ['eoMmeTpudeckuil cMbICI
npenena QyHKIUM. beckoHeuHO Maiible, O€CKOHEYHO OOJbIIME M OrpaHWYEeHHbIE (YHKIUHU, HX
OCHOBHBIE cBoOIicTBa. DOPMYIUPOBKM OCHOBHBIX TEOpeM O Ipeaenax (YHKIMA U CIEACTBUS.
Heompenenennoctu Buga (0/0), (0—0), (0/o0), (0-00). dopmyaupoBKa TEOpEMBbI O Mpeaese CKATOU
¢ynkuuu. IlepBblii  3aMevarenbHbli  mpeaen u ero  cheactBus.  [loHatue  4uciIoBOM
nocnefoBarenbHocTd.  OrpaHuWYeHHas,  HEOrpaHMuYEHHas,  Bo3pacrarolas,  HeyObIBaromas,
yOBIBarolasi,  HEBO3pacTalollas, MOHOTOHHas  IoOcleAoBaTeNbHOCTh.  llpemen  uucinoBoi
IIOCJIEI0BATENBHOCTH. YKciio €. BTopoi 3aMeuaTenbHbI Ipeie U ero cieacTBrs. HenmpepbIBHOCTE 1
TOUKM pa3pbiBa ¢yHKUMU. OnpeeneHue HENpepbIBHOCTH (YHKIMM B Touke. OmnpeneneHue TOUYKU
paspsiBa (GyHKuMU. Touka paspeiBa MEPBOro poja, YCTPAHMMOTO pa3pbiBa, pa3pbiBa BTOPOrO PoOJa.
Onpenenenre (GyHKIMM HENPEepbIBHON Ha MHOKecTBe. CBoiicTBa (DyHKIIMIA, HEMPEPHIBHBIX HA OTPE3KE
(popmynupoBku TeopeM bonbiano-Kommu, Beliepimtpacca u ux cienctBuil).

Tema 3. TIpousBoanas u auddepeHmuan.

Omnpenenenne Npou3BOAHON (yHKUMU. ['eomMeTpuueckuil CMBICT TPOU3BOJHOW (YHKIIMH.
VYpaBHeHue kacarenbHON u HOpMaiH. [IuddepenipyeMocts QYHKIMH U CBSI3b C HENPEPHIBHOCTHIO
¢byHkuu B Touke. Auddepenunan QyHKINU U €ro reoMeTpruueckuii cMpici. Tabnniia mpou3BOIHBIX
OCHOBHBIX A7IeMeHTapHbIX QyHKIui. [IpaBuna quddepennunposanus. JuddepeHrpoBanne ClI0KHBIX
GyHKUMH, HEABHBIX (YHKIMM W QyHKOUH, 3aJaHHBIX [apaMETPUYECKHMMH  YpaBHEHMSMHU.
[TpousBoaHbie BbIcHIMX TOPsAKOB. Juddepeniumansl BbicIIUX MNOpsSAKoB. DopMynupoBka U
IeOMETPUUECKUI CMBICII OCHOBHBIX TeopeM aupdepeHunansHoro ucuucieHus (teopemsl depma,
Ponns, Jlarpanka, Ko, Jlonurans). [Ipumenenne npasuna JlonuTans Uisi BBIYUCIEHUS TIPEEIIOB
byHKIHA.

Tema 4. VccnenoBanue (GyHKITUH.



OmnpeneneHue MOHOTOHHBIX (YHKIMH. JlocTaTO4YHbIE MPHU3HAKKM MOHOTOHHOCTH (DYHKITUH.
I'eomerpuueckuii cMpicia. Touka MakcuMyMa 1 MUHUMYyMa QyHKIMH. Todka SKCTpeMyMa U SKCTpEMyM
¢ynkuuu. HeoOxonumbie U JOCTAaTOYHBIE YCIOBHS 3KCTpeMyMa (YHKIUHU. BBITyKIOCTh U BOTHYTOCTb
rpapuka QyHkouu. JlocTaTOYHble NPU3HAKM BBITYKJIOCTH M BOTHYTOCTH. Touku mneperuoa.
HeoOxoauMble W J0OCTaTOYHBIC YCIOBUSI CYIIECTBOBaHMS To4yek mepern6a. Haumbonbiiee u
HauMEHblIee 3HaueHus (QyHKIUM Ha oTpe3ke. OmnpexpeneHue acUMOTOTHl Tpadpuka (QyHKIMH.
BepTtukanbHble, TOPU30HTAJbHbIE M HAKJIOHHbIE acCUMNTOTHL. [laH MOJIHOTO HcclenoBaHUS U
nmocTpoeHus rpaduka QyHKIUN.

Tema 5. @yHKIIMM HECKOJIBKUX IIEPEMEHHBIX.

Onpenenenue ¢yHKUMM JBYX IHepeMeHHbIX. OOnacTb omnpeneneHus (QyHKOUM —IBYX
nepeMeHHbIX. [loHsATHE TpaHuubl 007acTH, OTKPHITOM (3aMKHYTOW) O00JIacTH, OrpaHHMYCHHON
(Heorpann4eHHoOM) obnactu. [loHATHE OKPECTHOCTH TOYKHM U Ipenena (QyHKIHUM ABYX MEPEMEHHBIX.
Omnpenenenre HeNpepbIBHOW (YHKIMM JBYX TEPEMEHHBIX. YacTHbIE MPHPAIICHUS W YacTHBIC
Ipou3BO/IHBIE (QYHKUMHU ABYX nepeMeHHbIX. Ilonubiil nmuddepennuan GyHKIUN BYX NEPEMEHHBIX.
[Tpunoxenne mnonHoro muddepeHnrana K NPUOIMKEHHBIM BBIYHACICHUSAM 3HAUYCHUH (YHKIHH.
Omnpenenenre NPOM3BOJHONW MO HAINPaBICHHIO (DYHKIUHM JBYX INepeMeHHbIX. DU3MUECKUIl CMBICT
MPOU3BOIHON MO HampapieHuo. OmnpeneneHne u (QU3HMUECKUI CMBICT TpaaueHTa (QYHKIHH IBYX
nepeMeHHbIX. [IoHATHE 0 YaCTHBIX MPOM3BOAHBIX BBICHIMX NOpPsAKOB. [ToHsATHE 3KCTpeMyMa QyHKLIUU
IByX nepeMeHHbIX. HeoOxonnMble M J0OCTaTOYHBIE YCIOBHUSI CYIIECTBOBAaHHUS HKCTPEMyMa ABYX
nepeMeHHbIX. [IoHsATHE 00 YCIOBHOM 3KCTpEeMyMe.

Tema 6. HeonpeeneHHblil HHTErpasl.

[Tonsatne nepBooOpa3HOM W HeompeneneHHOro MHTerpana. OCHOBHBIE — CBOICTBa
HEOIpEeIeIEHHOr0 HHTerpana. TaOnuia OCHOBHBIX HHTErpajoB. MeToa HENoCpeiCTBEHHOIO
MHTETpUpOBaHUs. MeToJ 3aMeHbl MepeMEHHON (MeTOoJl MOJICTAHOBKM). MeToJ] MHTErpupOBaHMs 110
yacTaM. MHTerpupoBaHue NMpOCTEHIINX I0Ka3aTeIbHBIX, UPPALIMOHANBHBIX U TPUTOHOMETPUUYECKUX
byHKIHi.

Tema 7. OnpeneneHHbl HHTErpal.

OnpeneneHue ONPENENCHHOIO MHTErpanga. Teopema CyHIECTBOBAHMSI — ONPEAEIEHHOTO
uHTerpana. OCHOBHBIE CBOWCTBAa ONPEIEIEHHOIO HHTerpana. MHTerpaia ¢ nepeMEeHHbIM BEPXHUM
npenenoM HHTerpupoBanus. DopmynupoBka Teopembl bappoy. ®opmyna Herorona-JleitOnuma.
@DopMyIMPOBKM TEOpPEM O 3aMEHEe IMepeMeHHOW H 00 HHTerpupoBaHuu 1o yacTsaMm. I[lonsTue
HecoOCTBEHHOTro nHTerpaia 1-ro poaa. [lonsTue KkpuBoiaMHeHHON Tpanenuu. I'eoMeTpuyecKuii cMbICT
OTIpeIeNIEHHOTO UHTErpaa.

Paznen 4. ludpepenunanbHbie ypaBHeHHUs.

Tema 1. luddepenimanbupie ypaBHEHUS IEPBOTO MOPSIIKA.

[Tonstue nuddepenunansHoro ypaBHeHuss N-ro nopsanka. Juddepenumansnoe ypaBHeHHE
nepBoro mnopsiaka. OOmacte onpeneneHus. Pemenwe, oOliee pemieHWE M YaCTHOE pEIIEHHE
midQepeHMaIbHOr0  ypaBHEHUs TmepBoro mopsnaka. PopmynupoBka 3amaun Komm u  ee
reoMeTpuyeckuil cmpicia. OnpeaeneHue U pemenrne AMppepeHnaIbHOro ypaBHEeHUs ¢ pa3/ieIeHHbIMU
U pasfesdioIuMUAca nepeMeHHbIMU. OmpeneneHre M peleHUue METOAOM bepHyminm JIuHEeHHOro
nuddepeHInaIbHOr0 ypaBHEHHs nepBoro nopsaka. Onpenenenue U pemeHue auddepeHnnaibHoro
ypaBHeHus beprysm.

Tema 2. luddbepeHnmanbapie  ypaBHEHUS BTOPOTO TIOPS/IKA, JIOMYCKAIOIIME ITOHIIKEHHE
MOpsAJKA.

[Tonsitue nuddepeHmanbHOrO ypaBHEHUsS BTOpOro mopsiaka. Perienue, oOiee pemieHue u
YacTHOE pelieHue audQepeHIaIbHoro ypaBHeHus: BToporo nopsaka. @opmynuposka 3anaun Ko
U €e TEOMETPHYECKUN CMBICI. PerieHne Tpex BHIOB ypaBHEHUH BTOPOTO IOPSIKA, AOMYCKaKOLIUX
MIOHM)KEHUE TIOpSAAKA.

Tewma 3. Jluneiinpie auddepeHnnanbHble ypaBHEHUS BTOPOTO TOpSAKAa C TMOCTOSHHBIMH
KO3 PHUIHEHTaAMH.

OrnpezenieHne JTUHEHHOTO OJHOPOIHOTO (HEOTHOPOAHOTO) nuddepeHITHaIBPHOTO YpaBHEHUS
BTOPOTO TOPSJIKA C TMOCTOSHHBIMU Kod(pduuueHntamu. [loHATHE AMHEHHO HE3aBUCHUMBIX (YHKIIHM.



CBoiicTBa pemieHuil TMHEHHOTO OJHOPOAHOTO MU(QPEepEeHIIMATHLHOIO YpPaBHEHUSI BTOPOTO MOpPsIKa C
IOCTOSIHHBIMU KO3 duieHTamu. Perienre TMHEHHBIX 01HOPOIHBIX AU (HepeHInaIbHBIX YpaBHEHUH
BTOPOTO MOpPSAKA C MOCTOSTHHBIMUA KO3 PHUIIMEHTaMU METOI0M Diifiepa B cilydae JEHCTBUTEIbHBIX U
KOMIUIEKCHBIX KOPHEH XapaKTePUCTHYECKOrO ypaBHeHUsA. [loHATHE JIMHEHHOrO0 HEOAHOPOJHOIO
Qg QepeHIMaIbHOTO yPaBHEHUsI BTOPOTO TMOPAAKAa C MOCTOSHHBIMH KOX(QHUIHMEHTaAMH C IMPaBOi
YacThIO CIEUUAJIBbHOr0 BuAa. HaxoxkaeHune wuX o0OIIero pemeHus: MEeTOJOM HEONpeAeIeHHbIX
KO3 PHUIIHEHTOB.
HNuTepakTHBHBbIE (POPMBI IPOBEICHH S 3AHATHIA

VYIenpHbIM BEC 3aHATUN, NMPOBOAMMBIX IO AUCHUIUIMHE «MaTemMaTuka» B HHTEPAKTUBHBIX

dhopmax
3aounas popma oOyueHust

[IpakTrueckue
Jlekuu Bcero
(ceMuHaApCKUe) 3aHATHUS
Pazgen, Tema qUCHMIIIMHEL 00BeM, o0BeM, | o0BeM, | Y.
dopma | akagem. bopma aKaJeM. | akaJaeM. | Bec,
JacoB 4acoB JacoB %
Paznen 1. JIuneiinas anreOpa
Tema 1. Matpuiisl u HNHTtepakTuBHOE 1 1
OTpeAeIUTENN pelieHue 3aaa4
Tema 2. Cuctembl TMHEWHBIX Jlexums — 1 HNHTtepakTuBHOE 1 2
anredpanvyecknux ypaBHEHUH becena pelieHue 3aaa4
Paznen 2. Ananmtudeckasi reoMeTpust
Tema 2. [Ipsmas nuHUS Jlekuuss — 1 1
Oecena
Paznen 3. MaremaTtndeckuii aHamm3
Tema 5. @YHKIIMH HECKOIBKHIX Jleknusa — 1 Pabora B maibIx 1 2
IIEPEMEHHBIX Oecena rpynmax
Tema 6. HeonpeneneHHbIH PaGora B mainbix 1 2
WHTETpaI rpynmnax
Tema 7. Onpenenennslii uarerpan |Jleknus — 1 2
Oecena
Hroro 4 4 8 18,2

5. Y4eOHO-MeTOoAMYecKoe ofecreyeHne cCaMOCTOsITeIbHOM padoThl 00y4arommMxcst
VY4eOHo-MeToIuYeCKOe OOecreyeHne CaMOCTOSITENbHOM paboThl 00Y4alOIIMUXCS CONEp)KaTcs B
Metonudeckux ykazaHusx (IIpunoxxenue 1) u ¢donme ouenounsix cpeacts (Ilpunmosxkenue 2) mo
aucuuminHe «MaTtemaThkay, JOCTYI K KOTOPbIM OTKPBIT Ha cailiTe MHCTUTYTA.
6. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEJAEHUS NMPOMEKYTOUYHOMH ATTeCTAIMU MO MTOram
OCBOEHHS TUCHUIIUHBI
@DOHJ OLIEHOYHBIX CPEJCTB AJIs IPOBEAEHUS TEKYILErO0 KOHTPOJISI U IPOMEXYTOUYHOM aTTecTalun
oOyuaromuxcs mo AucuuiiinHe «Maremaruka» cogepxutcs B [lpunoxxenuun 2 xk padbodeit mporpamMmme
JUCLUILIMHBL, JOCTYIl K KOTOPOMY OTKPBIT Ha CAaUTE MHCTUTYTA.
7. IlepeyeHb OCHOBHOII M /IONOJIHUTEJbHOI Yy4eOHOIl JMTepaTypbl, HeOOXOAUMOH 151
OCBOCHHS THCHUIINHBI
7.1. OcHoBHAasl yueOHasi JUTEepaTypa
1. Kparkuii kypc Beicuieii matemaruku : ydeOnuk / K.B. banmmun, ®.K. Bamnmun, B.U.
Jxeddans u np. ; mox oour. pea. K.B. banauna. — 2-e uzn. — Mocksa : Jlamkos u K°, 2017. — 512 c. :

TaouI., rpad., CXEM., HII. - Pexum JIOCTYyTIA: 1(0) MOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=450751. — bubauorp. B ku. — ISBN 978-5-394-02103-9.
— Tekcr : »nexkTpoHHBIN. (PeKOMEHIOBAaHO YNOJIHOMOYEHHBIM YUpeXIeHHEM MMHHCTEpCTBa

oOpa3zoBanus U Hayku P® — [ocynapcTBEHHbIM YHHBEPCUTETOM YIPABIIEHUS B KaueCcTBE yuyeOHHKa
IUISL CTY/IGHTOB BY30B, 00y4aroImuXcs 10 HAIPaBJICHUIO MOJATOTOBKH « DKOHOMHKAY).




2. TactyxoB, J[.M. MWuterpanpbHoe wucuucieHue (YHKIMM  OJHOW  IEPEMEHHOM
(aeonpeneneHHwlii uHTErpat) : yueobnoe nmocodue / J.W. Ilactyxos, H.B. Kymum ; OpenOyprckuit
roCyJapCTBeHHbIN yHUBepcuTeT. — OpeHOypr : OpeHOyprekuii rocyiapcTBeHHbINH yHUBEpPCHUTET, 2017.
— 101 C. - Pexum JOCTYyTIA: o IMOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=481802. — bubauorp.: c. 86. — ISBN 978-5-7410-1783-
8. — Texkct : anekrpoHHbl (PexkoMeHI0BaHO YueHBIM COBETOM (eepaibHOro0 TroCyIapCTBEHHOIO
OIOJDKETHOTO  00pa3oBaTENbHOTO  YUPEXKICHHs  BbICIIEro  oOpaszoBaHus  «OpeHOyprckuit
rOCy/IapCTBEHHBI YHUBEPCHUTET» B KauecTBE Y4eOHOTO MOcoOus AJisi CTYIEHTOB, OOYYarOIIUXCS IO
o0pa3oBaTeNbHBIM MPOTpaMMaM BBICIIET0 00pa3oBaHUs 1O HampasieHusM nonaroroku: 01.03.04
[Ipuknagnas matematuka, 01.03.02 ITpuknagnas maremarrka u nHpopmatuka, 38.03.01 DxoHOMHKa,
05.03.02 I'eorpadus, 06.03.01 buonorus, 03.03.03 Pagnodpusuka u 04.03.01 Xummus).

3. IMankwun, A.C. 3amauu ¢ pelICeHUSIMU IO BBICIICH MaTeMaTUKE, TEOPUH BEPOATHOCTE,
MaTeMaTHYECKOW CTATHUCTUKE , MAaTEeMaTHYECKOMY IMPOTpaMMHpOBaHUIO : yueOHoe mocodue / A.C.
[HankuH, B.A. lankun. — 8-¢ m3a. — Mocksa : JlamkoB u K°, 2017. — 432 c. : Ta6n., rpad. —
(Yuebnple w3manuss i OakamaBpoB). — Pexxum  gocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=450779. — ISBN 978-5-394-01943-2. — Tekcr
a1eKTpoHHBIN. (PekoMeH10BaHO Y4eOHO-METOIUYECKUM O0BbEAMHEHUEM TT0 00pa30BaHUI0 B 00JACTH
MaTEMaTHYECKUX METOJOB B SKOHOMHKE B KadyecTBE y4eOHOTO MOocoOus Ui CTYIEHTOB BBICHINX
y4eOHBIX 3aBEJCHUN, 00YJaIOUINXCS 110 HAIIPABICHHUIO MOATOTOBKU « DKOHOMHUKAY).

7.2. lonoJIHUTeIbHAS yueOHAas JJUTepaTypa

1. Bammun, K.B. Beicmas maremaruka : yueOHuk / K.B. banmun, B.H. banuieikos, A.B.
Pykocyes ; mox o6m. pen. K.B. banguna. — 2-e uzn., crep. — Mocksa : @nunra, 2016. — 361 c. : Tabm.,
rpad., CXEM. - Pexxum JIOCTyma: o MTOJIIMCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=79497. — bubauorp. B kH. — ISBN 978-5-9765-0299-4.
— TeKCT : ANEeKTPOHHBIN.

2. Beicmas matemaruka st skoHomuctoB : yueOHuk / H.III. Kpemep, B.A. Ilyrko, .M.
Tpumma, M.H. ®punmasn ; pen. H.I. Kpemep. — 3-e u3a. — Mocksa : IOuuth, 2015. — 482 c. : rpad. —
(Bomotoit ¢oHm poccuiickux yueOHUKOB). — Pexxum gnoctynma: mo moammucke. — URL:
http://biblioclub.ru/index.php?page=book&id=114541. — ISBN 978-5-238-00991-9. — Tekcr
anekTpoHHbIN (PekomennoBano MunuctepcTBoM oOpaszoBanus Poccuiickoit denepanun B KauecTBe
yueOHUKa JUIs CTYJEHTOB BBICHIMX Y4Y€OHBIX 3aBENCHHUI, OO0yJaromMXCSi MO SKOHOMHYECKUM
CMELUATBHOCTSIM).

3. Ky3uenos, b.T. Maremaruka : yaeonuk / B.T. Ky3nenos. — 2-e u3j., nmepepad. u Jom. —
Mockga : FOnuth, 2015. — 719 c. : un., Tabn., rpad. — (Beicmee npodeccuonanbHoe 00pa3oBaHuUe:
OKOHOMHKAa H  YIPAaBIICHHUE). —  Pexum  pgocrtyma: o  TOJIIHUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=114717. — bubauorp. B ku. — ISBN 5-238-00754-X. —
Texct : snextponHnblii (PexomennoBano MunucrepctBoM oOpazoBanus Poccuiickoit denepanuu B
KayecTBe y4yeOHMKa JJIsi CTYJACHTOB BY30B, OOYYalOIUMXCS MO CHEHUAIBHOCTAM JKOHOMHMKH U
ympasierus (060000)).

4. Jlynry, K.H. Beicimas maremaTHka: pyKoBoJACTBO K pertenuto 3anau / K.H. Jlynry, E.B.
Makapos. — 3-e u3f., nepepad. — Mocksa : ®uzmatiut, 2013. — Y. 1. — 217 c¢. — Pexxum mocryma: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=275606. — bubauorp. B ku. — ISBN
978-5-9221-1500-1. — Texkcr : anekrponHsbii (Jonmymeno MunuctepcTBoM oOpa3oBanusi Poccuiickoit
@enepani B KauecTBe Y4YeOHOrO TMOCOOMS M CTYIACHTOB BBICIIMX Y4EOHBIX 3aBE/ICHUM,
o0yyaroIuxcst M0 TEXHUYECKUM HAIMPaBJICHUSIM U CHIEIUAIIBHOCTSIM).

5. Makapos, E.B. Breiciias matremaTtika. PykoBOJICTBO K pelIeHHIO 33/1a4 : yuyeOHoe 1mocodue
/ E.B. Makapos, K.H. JIyary. — Mockga : ®usmariut, 2009. — Y. 2. — 383 c¢. — Pexxum noctyma: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=82250. — ISBN 978-5-9221-0756-3.
— Tekct : anextponHbIN (JJonmymeno MunucTepcTBOM 00pazoBanus U Hayku Poccutickoit denepanuu
B KayecTBE Y4eOHOTo MOCOOMS JJsi CTYACHTOB BBICIIMX YYEOHBIX 3aBelICHHH, OOydJarommuxcs 1o
HaIpPaBJIEHUSM MOJITOTOBKU U CHEIUATIBHOCTAM B 00JIaCTH TEXHUKHU M TEXHOJIOTHUH).

7.3. Ilepuoanyeckasi JUTEPATYypa



1. UzBectus Bbicux yueOHbIX 3aBeneHuil. CeBepo-KaBkasckuii pernon. EcrecTBeHHbIE
Hayku / ra. pen. B.M. KomecumkoB ; yupen. JlarecraHCKuMH TOCYZapCTBEHHBIM TEXHUYECKUN
yHuBepcuTeT ; [u ap.]. — PocroB-na-/lony : HOxwuslii ¢enepanpubiii yausepcurer, 2020. — Pexum
noctyna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=journal_red&jid=492233. —
ISSN 0321-3005. — TeKcCT : 3IeKTPOHHBIH.

2. Cubupckuil )XypHall BeIUMCIUTENbHOM MaTeMatuku / Ti1. pen. C.M. KaGanuxun ; yupen.
Poccuiickas akagemus nHayk Cubupckoe otaenenue, Cubupckoe otnenenne PAH, Huctutyr
BBIYMCIIMTEIILHOW MaTeMaTUKu U Maremarnueckon reodusuku CO PAH. — HoBocubupck : CO PAH,

2020. — Pexum JOCTYyTIA: o MOATHCKE. — URL:
https://biblioclub.ru/index.php?page=journal_red&jid=500225. — ISSN 1560-7526. — TekcT
3JIEKTPOHHBIN.

8. IlepeueHb pecypcoB HH(POPMANMOHHO-KOMMYHUKAIIMOHHOW ceTn VHTepHeT M
UHGOPMAIMOHHBIX TEXHOJIOTHil, HEOOXOAUMBIX /ISl OCBOCHHS AUCHMIIIUHBI

1. eLIBRARY.RU : nayunas snekrpoHHas Oubanoreka : caifiT. - Mocksa, 2000 -. - URL:
https://elibrary.ru. - Pexxum mocrtyma: s 3aperucTpup. mojib3oBareieit. - TEKCT : 3JIeKTPOHHBIH.

2. ONLINE.VIEPP.RU: caiitr / MBOY «BoOmKCKUII MHCTUTYT 3KOHOMHUKH, MEJATOTHKU U
npaBay. — Bomkckuii, 2020 - . — Pexxum moctyma: https://online.viepp.ru/. — Pexxum moctyma : jyist
aBTOpU3. MOJIb30BaTENEH. — TEKCT : 2IEKTPOHHBIH.

3. BOKCKMII MHCTUTYT 3KOHOMHKH, IMEJarorukd W mpasa : caiit / MBOY «Bomxkckuii

MHCTUTYT SKOHOMUKH, IIEJaroruky U mpasa». — Bomwkckuit, 2006 - . — OOHOBIISETCS B TEUEHUE CYTOK.
— Pesxxum nocryma: http://www.viepp.ru/. — TeKcT : 3IeKTpOHHBIH.
4. KubepJlenunka: HaydHas »5JeKTpoHHas OubnuoTeka : caiit. — Mocksa, 2020 -

O6HoBusiercst B Teuenue cytok. - URL: https://cyberleninka.ru. - TekcT : 2eKTpOHHBIH.

5. DnexTpoHHas OuONIMOTEYHast cucTeMa «YHHBepcUTeTcKas Oubimoreka online» : caift /
JupexT-Menaua. - Mocksa : lupext-Menaua, 2006 - . - URL: http://biblioclub.ru. - Pexwum noctyma: mo
MOAIHUCKE. - TEKCT : JIIEKTPOHHBIM.

IlepeyeHsb NPOrpaMMHOIo odecneyeHus :

1. Microsoft Office Standard 2016 (moroop OOO «KommbioTepubie HMHpOpMaIMOHHbIE
Cucremb» ot 01.12.2015N KMNC-485-2015, OPEN 93740388ZZE1606 2014-06-25).

2. Microsoft Windows 8.1 (moroeop OOO «Kommnbrotepubie NMHpopmaronHsie CHCTEMbI»
ot 22.04.2015 N K1 C-122-2015, OPEN 93740388ZZE1606 2014-06-25).

3. Microsoft Windows 10 Pro (moroBop OOO «Kommbiotepusie WMupopmannoHHbe
Cuctembivor 01.12.2015 N KHNC-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 KM C-128-2020).

4. Microsoft Windows Multipoint Server Premium 2012 (moroBop OOO «KomrmbloTepHbIe
Nudopmanuonnsie Cuctems» ot 29.11.2012 N KMC-225-2012, OPEN 91258913Z7E1412 2012-12-
05).

5. Microsoft Windows Server — Standard 2012 (moroBop OOO «KommbroTepHbIe
WNudopmanmonnsie Cuctembi» ot 29.11.2012 N KMC-225-2012, OPEN 91258913ZZE1412 2012-12-
05).

6. Microsoft Windows Server Standard Core 2016 (moroop OOO «KommbroTepHbie
WNudopmannonnsie Cucremsr» ot 28.02.2017N KMC-087-20170PEN 98108561ZZE1903 2017-03-
03).

7. AUBC «MAPK-SQL» (Bepcus 1.8 / 3A0 HIIO «Mudopm-Cuctemar, norosop N 18/2004-
M ot 18.02.2005, JIuuensmonHoe cornamenue Ha ucroiab3zoBanne AUBC «MARK SQL 1.8» N
100320050303 ot 10.03.2005).

Ilepedyenb npodeccuoHAIBLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MarepuajibHO-TeXHUYECKAasI 0a3a, HeoOXxoauMast IS OCYIEeCTBJICHUS
0o0pa30BaTeIbHOIO Mpouecca Mo AUCHUIINHE

Jns  ocBOEHHWS  JaHHOW  IUCHMIUIMHBI  PEKOMEHIYeTCS  ayIuTOpHs, OCHAIICHHAs
MYJIbTUMEIUHHBIMA CPEICTBaMU (TIPOEKTOpP M JIp.), TOCKOHM, MEJIOM, KakK JJIs MPOBEACHHS 3aHATUH



JEKIIMOHHOTO THUMNA, TaK W JJs MPOBEIEHUs 3aHATHM ceMuHapckoro Tuna. lloMmemenus A
CaMOCTOSITENILHOM Pa0OThl 00YyYaIOIIMUXCS JOJKHBI OBITH OCHAIICHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO TOAKIIOYCHUS K ceth «HTepHeT» M oOecmedeHneM JoCcTyna B 3JIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTEeNbHYIO CPEy HHCTUTYTA.
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