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1. Iles1u ocBOEHMS TUCHMIIIMHBI

Kypc «Martematuka» OpHUEHTHPOBAH Ha TMOJATOTOBKY CTYAECHTOB OHOJIOTHYECKOTO
¢dakynpTeTa crneuuanbHocTH «buonorusy. lLlenpio mpernomaBaHUS 3TOTO Kypca SIBISETCS
M3yYeHHE DJIEMEHTOB BBICIICH MaTeMaTHKH M, KakK CJEICTBUE, NpPUOOpEeTEeHHE KOHKPETHBIX
MPAKTUYECKUX HABBIKOB, HEOOXOOMMBIX B OyAymied mpodecCHOHaTbHOW AEATENBHOCTH IO
CIeUManbHOCTH. Bmecte ¢ JapyruMu mOpeaMeTaMd H3y4eHHE JaHHOTO Kypca JIOJDKHO
CIOCOOCTBOBATh PA3BUTHIO HAYYHOTO MBINUICHUS M TOBBIIICHUIO KYJIBTYPHI HCIIOJIb30BaHUS
MaTEeMAaTUKU U €€ METOOB IPU PEHICHUN KOHKPETHBIX MPUKJIAIHBIX 3a/1a9 €CTECTBOUCIIBITATEIIS.
Llenpt0o OCBOGHHUS MUCHUIUTMHBI «MaremMaTuka» SBISIETCS MOJYyYeHHUE TPEACTaBICHUH O
MaTeMaTHYEeCKUX METo/ax 0OpabOTKH M aHajaM3a JAaHHBIX, TIPUBUTHE HABBIKOB HCIIOJIB30BAHHS
MaTeMaTHYEeCKUX METOJOB M OCHOB MaTeMaTHYECKOTO MOJICIIMPOBAHUS B TPAKTHUYECKOU
JEATEITbHOCTH.

2. Mecto nucuumiinnbl B cTpykrype OOII 6akanaBpuara

Huctunnuna «Matematukay otHocutcess kK bmoky 1. Jlucumrummael — (MOJysH)
obs3arenpHOM wactu (51.0.02) yueOnoro mmana OOII GakanaBpuara HanpasieHus 06.03.01
«buonorus». CornacHo y4eOHOMY IJIaHy HAIlpaBJICHUS MOJATOTOBKU JAHHBIA KypC B IIE€PBOM
CeMeCTpe 3aKaHYMBAETCS 3aYETOM.

Matematuka SBISETCS HE TOJILKO MOIIHBIM CPEJICTBOM pEIICHHS NMPHUKIIATHBIX 3a7ad U
VHUBEPCATBHBIM SI3BIKOM HAayKHd, HO TaKXKe W DIIEMEHTOM oO0meld KyabTypel. [loatomy
MaTeMaTH4YecKoe OO0pa3oBaHHE CIIEAyeT pacCMaTpPHBATh KaK BaKHEHIIYIO COCTaBISIONIYIO
(GbyH1aMeHTanbHOU MOJIrOTOBKU OakasiaBpa B 001acT OMOJIOTHH.

N3ydyenne aucnuIuinHbl «MareMaThka» OCHOBBIBACTCS Ha 3HAHUAX, MOJYYSCHHBIX
CTYJACHTAMH B TIPOIIECCE OCBOCHHMS MMM OCHOBHBIX MAaTEMaTHYCCKHX TOHSITHHA B IIKOJBHOU
MporpaMme.

Juctunnuaa «MaTemaTuka» SBISICTCS BKHEHINIEH TEOpEeTHYECKOM 0a3oi, KoTopas
MpeIecTByeT OCBOCHUIO TAaKMX TUCHUIUIMH Kak «MaTemMaTHuueckue MeTOAbl B OHOJIOTHUY,
«Mudopmarukay, «dusukay, «<Hayku o 3emiie», «I eHeTukay.

3 Komnerenunu oOyuyawuerocsi, ¢(opMupyembie B pe3yJbTaTe OCBOCHUS
AUCHUILIUHBI «MaTeMaTuKa»:

Koa v HammMenoBanue Koa n HaumenoBanue Pe3yabTarnl 00yyeHus
KOMIIETeHIIMH HHAUKATOPA (MHAUKATOPOB)
JOCTHKEHHSI KOMIIETEeHIUH
OIIK -6 1.1_B.OIIK-6 3HaTh:
Cnioco0eH UCII0JIL30BaTh B JlemoHCTpHpYET 3HaHUA | — OCHOBHBIE KOHIIENIHUU U
npodecCHoHANTBHOM OCHOBHBIX KOHIENIMHA © | METOJBI COBPEMEHHBIX
IEITEILHOCTH OCHOBHEIE METOJIOB, COBPEMEHHBIX HaIpaBJeHU MaTEMAaTHUKH;
3aKOHBI (PU3UKHU, XUMUU, HAYK | HAlpaBlIEHUH MAaTeMaTUKHU, | - OCHOBHBIC TMOHATHS U
0 3eMJie U OHOJIOTHH, bU3UKH, XUMUU U METOAbl MaTEeMaTHYECKOIO
MPUMEHSATHh METO]IbI HayK O 3emJe, aKTyalbHbIX | MOJEIMPOBaHMUS,
MaTEeMaTHYECKOTO npoOiem OMOJIOTHYECKUX | CTATHCTHKH,
aHaIM3a U MOJEITMPOBAHMS, HayK U NE€PCIEKTUB MaTEeMaTUUYECKOT0 aHAIIN3a;
TEOPETUUECKUX U MEXIUCIUTUITMHAPHBIX TUHEHON anreOps;
AKCIIEPUMEHTAIIbHBIX HCCIeAOBaHUN JUCKPETHON MaTEMAaTUKH;
WCCIIEIOBaHMI, TPHOOpETaTh b depeHInaaTbLHOTO "




HOBBIC MaTeMaTHYCCKHE U
€CTeCTBEHHOHAYYHbIC 3HAHUS,
UCTIOJIB3YA

COBpPEMEHHBIE
oOpa3oBareibHbIC U
MH(POPMALIMOHHBIE
TEXHOJIOTUH

2.1 _B.OIIK-6

[Ipumenser HAaBBIKU
naboparopHoit paboOTBl
METOJIbl XUMUH, (PU3UKH,
MaTEeMaTHIeCKOTO
MOJICTTUPOBAHUS U
MaTEMaTHYECKOH CTaTUCTUKU
B po(eccCuoHaTbHON
NS TEIILHOCTH;

3.1_B.OIIK-6
[Tonp3yercs MeTogamu
CTaTUCTHUYECKOI'O OLICHHBAHUA

51 IIPOBEPKHU TUIIOTE3,
MIPOTHO3UPOBAHUS

HepCl'IeKTI/IB U COLOUAJIbHBIX
MMOCJIEICTBUI CBOEH
npohecCuoHATBHOU
JEeSITEILHOCTH.

HHTCIpaJIbHOI'O NCUHUCIICHUAA,

G hepeHIInaTbHBIX
ypaBHEHHIA; YHCIICHHBIX
METO/I0B; byHKIIH

KOMILUIEKCHOTO TIEPEMEHHOTO;
2JIEMCHTEI

(yHKIIMOHAJIBHOTO aHAJIM3a.

- METOAbl OICHHBAaHUSA U
MPOBEPKU THIOTE3.

YMmeTh:

— MPUMEHSTD

MaTeMaTU4YeCKUEe METOJbI TIPU
petieHun THITOBBIX
npo¢eCCHOHANIBHBIX 3a7a4;

- TPUMEHSITh 3HAHUS U
HaBBIKU OCHOBHBIX
KOHIENMIMA W  METOJOB,
COBPEMEHHBIX

HalpaBJIeHU MAaTeMaTHKUA B
HCCIIEN0BAHUIX;

- IPUMEHSITH METOIbI
CTaTUCTUYESCKOTO
OIEHUBAHMUS W TIPOBEPKHU
THIIOTE3 CTATHCTUKU B
npoeCCUOHATBHOU
JIEITEIBHOCTH.

Baagern:

— 3HAHUSMH OCHOBHBIX
KOHIIESHITUM 1 METOJIOB,
COBPEMEHHBIX HaIpaBJICHUN
MaTEeMaTHKU;

- NOHATUHHBIM arIapaTomMm

MaTEMATHKH;
- HaBbIKAMU  TPUMCHCHHS
COBPEMEHHOTO
MaTeMaTHYECKOTO
UHCTPYMEHTAPHSI ISt
peleHus 3a7a4 B
npodeccrnoHaIbHON
JIEATENILHOCTH,

- METOJMKOH TOCTPOEHHUS,
aHalu3a U TpUMEHEHHS
MPOCTEHIINX MAaTEMaTHUECKUX
Mojenell OMOJIOrUH.

- HABBIKAMHU TPUMEHEHHS
MaTEMaTUIECKOTO
MOJETUPOBAHUS U
MaTEMATUYECKOH CTaTUCTHKHU
B npodeccuoHaIbHON

ACATCIIBHOCTH.




4. CTpyKTYpa M coiep:KaHMe TMCHUILIUHBI «MaTemMaTuka»

OO0mast TpyI0eMKOCTh AUCHHUTIIMHBI COCTABISET 2 3a4CTHRIE €IUHULIBI, 72 Jaca.

Buanbl yueOHoii padoThl,
BKJIIOYasl CAMOCTOSITEJIbHYIO
padoTy CTyICeHTOB U

8 TPYA0EMKOCTH (B Yacax)
=
o 2 IpakTudeckue ®DopMBI TEKYLIEr0 KOHTPOJIsI
5 = « ycneBaeMoOCTH (RO HedenaMm
Ne 2 ] 3aHATHUS =
o/ Pa3men qucuMIUIHHBI S > S cemecmpa)
3 5 = " = g D opMBbI IPOM €KY TOUHOIA
= <
5 g = 2 D E R = | arrecraumm (no cemecmpam)
- ) & Z % 2 2 3
q E = = 7 E =)
€2 | 2E2| 3
© = =Fs Q
2 2 =
= =
1 Jluneiinas aaredpa 1-2 2 2 0 4 VYcTHbIi onpoc Ha
NPAKTHYECKUX  3aHATHAX H
neknusix. [TucbMeHHBIH ompoc
(meTydkn) B KOHIIE TEMBI Ha
MPAKTHYECKUX 3aHATHIX.
2 OCHOBBI TUCKPETHOI 3 2 2 0 2 - . .
MATeMATHKH CTHBIM U MMCbMEHHBIN OIIPOC
3 MaremaTuyecKuii aHaIu3 3-4 2 2 0 2 . N
Y CTHBIM ¥ MTHUCBMEHHBIN ornpoc
DyHKIMsA
4 IIpenen u HenpepHIBHOCTH 4-5 2 2 0 4 N N
Y CTHBIM ¥ MTHUCBMEHHBIN ornpoc
Gysnxuun
5 u¢pdepeHnmnaIbHOE 5-8 2 2 0 6 N N
Augppepen VY CTHBII M MUCBMEHHBIH ONPOC
ucyucjIeHue
6 HuTerpaibHoe HCYUCTEHHE 8-11 |2 2 0 6 N N
VY CTHBII M MUCBMEHHBIH ONPOC
7 OObIKHOBEHHbIE 12-13 | 2 2 0 4
auddepeHuATbHbIC VY CTHBIN M TMCBMEHHBIHN OIIPOC
yYPaBHEHUs
8 KomnuekcHbie yncia 14 2 2 0 3 . .
Yyc/ieHHbIE METOIbI Y CTHBII ¥ TMCEMEHHBIH ONpOoC
9 DaeMeHTDI 15-16 | 2 2 0 3
(hYHKIHOHATLHOIO aHATH3A YCTHBIN 1 THCEMEHHBIH ompoc
T'apMoHnnyeckuii ananu3
IpomexyTounas 16 0 0 0 2
3auer
aTrecTanus
Wroro (72 Haca) 18 |18 0 36 | 3auer

(cronbiy).

ConeprxaHue THCHUILIAHBI

Cemectp 1

1. JInneiinas aaredpa
Marpuupl, onepauuu Haja HUMU. [loHsTHe 0OpaTHOI MaTpuIbl. OnpenenuTeny MaTpULbl 2-
ro U 3-ro MOPSAIKOB: ONPEAETICHUE M BBIYHUCICHUE ONPEIETUTENS Pa3lokKEHHEM IO CTPOKe

AnreOpandeckue JOMOJHEHHUsI U MUHOPBI. OnpeenuTenu N-ro nopsaka.
CucteMbl JByX M Tpex JUHEWHBIX anreOpandyeckux ypaBHEHHIl. MaTpuyHas 3amuch
CHCTEMBbl TUHEHHBIX anreOpandeckux ypaBHeHui. [IpaBmiio Kpamepa s pemeHust TUHEHHBIX

aﬂre6pa1/1quI<Hx CUCTEM.

CucrtemMbl N JIMHEHMHBIX aﬂre6pa1/1qec1<1/1x ypaBHCHI/Iﬁ C N HEeW3BECTHBIMHU. MeTon Faycca
peUICHUA CUCTEM JIMHEMHBIX anre6pa1/1qecxﬂx ypaBHeHHﬁ.

2. OCHOBBI ITMCKPETHON MaTeMATHKH

MHoxecTBa. OnepauHH Haa MHOKCCTBaMHU.




DneMEeHTbl MaTEMaTUYECKOM JIOTUKH.

CHMBOJIBI MATEMATHUECKOH JIOTUKH, UX UCIIOJIb30BAaHUE.

MHo>xecTBa HaTYpaJIbHBIX, LIEJbIX, PALIUOHAIBHBIX U BEIIECTBEHHBIX YHCEIL.

3. MaTremaTH4ecKuii aHaIH3
DO yHKIUA

Ob6nacts omnpenenenus. CmocoObl  3amanusi. OOmme CBOWCTBA: MOHOTOHHOCTb,
OTPaHUYEHHOCTh, MEPUOAUYHOCTb, YETHOCTb (HEYETHOCTh), MAKCHMaJbHblE U MUHHMAaJIbHBIE
3HaueHus. CnoxHast 1 oOpaTHast yHKIUU.

Knacc anemenTapHbIX GyHKINN, HX CBOMCTBA U TPa(UKH.

UYucnoBele MOCAEA0BATENBHOCTH, UX POJIb B BBIYMCIUTENBHBIX IIPOLIECCAX.

[Ipumeprl nocnenoBarensHOCTEN. [Ipenen nmocieroBaTeIbHOCTH.

4. Ilpenen u HenmpepbIBHOCTh (PYHKIUM

Omnpenenenue npeaena Gyakuu B Touke. [Ipenen pynkuuii B 06CKOHEUHOCTH.

[Ipu3Haku cyniecTBoBaHUs npezena GyHKIMU: TeOpeMa O Mpezesie MOHOTOHHON (yHKIINH,

Apudmernueckue onepanuu ¢ npeaeaom QyHKIuu.

[IepBblit 1 BTOpOM 3aMedaTeIbHbIE PEIETIbI.

[Ipupamienue aprymenTa u npupamienue GpyHkiuu. HenpepbIBHOCTh (YHKIINY B TOUKE.

HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

beckoneuHo Majsbie B TOUKE (DYHKITHH.

CpoiicTBa (yHKIMI, HEMPEPHIBHBIX HA OTPE3Ke: OTPAaHWYECHHOCTh, CYIIECTBOBAHUE
HauOOJIBIIET0 U HAUMEHBILIETO 3HAYEHUI, CYIIIECTBOBAHUE MMPOMEKYTOUHBIX 3HAUEHUH.

Touku pa3pbiBa U UX KJIacCUPUKAIUSL

5. uddepenunanbHoe ucHUCIEHUE

[IpousBonHas (yHKIMH, €€ TeOMETPUYECKU CMBICT U (U3MYecKas HHTEepIpeTanus B
Pa3IMYHBIX MPUKIATHBIX 3a7a4ax.

Judbdepenuman GyHKIUHA U €TO TEOMETPUIESCKUN CMBICIL.

[IpaBuna HaxoXIeHUS TPOU3BOAHON U Tuddepennmana.

[IpousBoHas c0KHON U 00paTHOM (YHKITUH.

OkctpemyMbl  GyHkiuu. Teopema @Depma (HEOOXOAMMOE YCIOBHE OKCTPEMyMa).
JloctaTouHble ycnoBusi 3KcTpeMyma. OTbhICKaHHE HaWOOJIBIIEr0 M HAWMEHBUIETO 3HAYEHUU
dbyakuuu, muddepeHnnpyeMont Ha OTpe3Ke.

Teopemsr Poss, Jlarpanka, Komu, nx npumeHeHue.

[IpousBoaubie U quddepeHnnans BEICIIUX MOPSAKOB.

[Ipumenenue nuddepeHnnaIbHOT0 UCYUCIICHUS ISl UCClIeOBaHus (PYHKIUN U IOCTPOCHUS
rpauKoB.

AcuUMITOTHI GyHKITUH.

O6mas cxeMa uccieqoBaHus GyHKIUU U IOCTPOEHUS ee rpaduka.

[TonsiTie kpUBOW. YpaBHEHUE KAacaTeNbHOM K KPUBOM B JaHHOU TOYKE.

6. UHTerpajibHOe NCUYHCIeHUE

Heomnpenenenusiii nHTErpa.

[TonsiTre nepBoOOpa3HOM U €€ CBOMCTBA.

MeTopl MHTETPUPOBAHUS: PA3TOKEHUS; 3aMEHbI IEPEMEHHONM B HEOINPEACICHHOM
WHTETpaJie; UHTETPUPOBAHUE 110 YACTSIM.

NuTerpupoBanre mpocTeHIINX paliioHaIbHBIX PYHKIIMIA (3IEMEHTapHBIX IPOoOeii).

WuTerpupoBanre TpUrOHOMETPUYECKUX (HYHKITUH.

Onpenenennblil nHTErpan Pumana.

3ajauy, IPUBOIALINE K MOHATHIO ONPENEICHHOrO UHTerpana. OnpeneneHHplii HHTErpai, u
€ro CBOMCTBA.

@®opmyna Herorona—JleliOHuIa, ee TNpPUMEHEHUE Ui BBIYMCICHHUS OIpeesIeHHBIX
UHTErpajoB. MeToabl BBIYHUCIEHUS ONPEAEICHHOIO HWHTErpaja: pasjoKEHWs; 3aMEHbI
IIEPEMEHHON B HEOIIPEJIETIEHHOM HUHTETpaJie; MHTErPUPOBAHUE 10 YaCTSIM.

HaxosxaeHne reoMeTpruueckiuX u (PU3NYecKuX XapaKTepUCTUK C MOMOUIbIO ONPEAETICHHOTO
MHTErpaja: IIOMab IIOCKOH GUrypbl; 00beM Tena BpalleHus; paboTa CHUJIbL.



7. O0bIkHOBeHHbIe TU(depeHINATbHbIC YPABHEHHUS

dusnueckue 3a1a4u, IPUBOAALINE K MOHATHIO MU depenimansHoro ypaBHeHus. [lopsmox
middepenuunansaoro ypasHenus. Obuiee pemenue. YactHoe pemenue. 3agada Komrm.

VYpaBHeHUsT B TONHBIX guddepeHnnanax (METoJ pemeHus, HeoOXO0AUMOCTh YCIOBHUS
PaBEHCTBA YaCTHBIX MTPOU3BOIHBIX, TOHITHE 00 UHTETPUPYIOLIEM MHOKHUTEIE).

VYpaBHEHUS C pa3aeIAIOIIMMUCS IEPEMEHHBIMU (METO]] PELLIEHMUS).

JIuneiinbie nuddpepeHraIbHbe YpaBHEHHS.

JIuHeliHble ypaBHEHUSI NEPBOTO TOpPsAKa (HAX0XKIEHHE OOIIEro pemeHds OJHOPOIHOTO
YpaBHEHHUS, HAaXOXKJEHHE YACTHOI'O PELIEHHsS HEOJHOPOJHOIO ypaBHEHHUS METOJOM BapHaluu
IIPOU3BOJILHOM MTOCTOSIHHOM).

VYpasHenue bepuymiu (MeTon peleHus).

OpnHOpoHBIE ypaBHEHUS (METOJ] PELICHNUs).

JIuHelHble OAHOPOHBIE YPAaBHEHMSI BTOPOrO MOpPsAKa ¢ MOCTOSSHHBIMHU KO3 (uIneHTaMu
(TeopemMa O YaCTHBIX PEUICHUSX, TEOpeMa O JMHEWHBIX KOMOMHAIMSAX PEIICHUN, alrOpuT™M
HaxOJIEHUS OOIIETO PEeIIeHuUs).

8. KommiekcHble yncia

Omnpenenenre U reoMeTpuyecKasl HHTEpIpeTalus KOMIUIEKCHOTO YHCIIa.

CrnosxeHune, yMHOKEHUE, J1€JIeHHE KOMIUIEKCHBIX YUCEIL.

Monynb u apryMeHT uncia. Tpuronomerpuueckas popma KOMIUIEKCHOTO YHCTIa.

[TokazarenbHas popmMa KOMIUIEKCHOTO YKCIIa.

Bo3BezneHue B HaTypalbHYIO CTETIEHb KOMITJIEKCHOT'O YHUCIIA.

N3Bneuenmne KOpHS U3 KOMIUIEKCHOTO YHCIA.

YucaeHHBIE METOIbI

Merto1 OuceKInU MPUOIMKEHHOTO HAX0XIeH s KopHe# ypaBHenuit f(X)=0.

[Tpumenenue quddepeHnnanbHOT0 UCUUCIEHUS AT TPUOIMKEHHBIX BEIYUCICHHUH.

Mertoapl NpUOINKEHHOTO BBIYMCICHHS ONPEIEICHHOIO WHTErpajga: MpsMOYroJbHHKA,
Tpanenuii, CUMIICOHA.

Metoa HauMEeHbIINX KBAJpPaTOB.

9. DJjieMeHTBI PYHKIIHOHAJIBLHOTO AHAJIN3
[lonsiTHe METPUUECKOTO, TOMOJIOTMUECKOTO U JINHEWHBIX HOPMUPOBAHHBIX IPOCTPAHCTB.
I'apmonuyveckuii anaaus
I"apmonnueckue QyHKIUH.

5. Oﬁpa30BaTeJIbeIe TEXHOJIOIMHU, IPUMEHACMBIC ITPH OCBOCHUU NUCIHUIIJIHHBI

IIpu mnpoBeneHHMH JIEKIMOHHBIX W IPAKTUYECKMX 3aHATHH IMpelycMaTpHUBAETCs
UCIOJb30BaHUE  HMH(DOPMAIMOHHBIX  TexHosorui.  Mcmosnb3oBanne  MH(OPMAIIMOHHBIX
TEXHOJIOTUH OCYILIECTBIII€TCS, B YAacTHOCTH, B IIpPOLECCEe pealu3ald AaKTUBHBIX U
MHTEPAKTUBHBIX (POPM MpOBEEHUS 3aHATUH.

IIpy yTeHum nekuMii B KayecTBE MaTepuana, WUIIOCTPUPYIOLIET0 BO3MOXKHOCTHU
MaTeMaTH4YEeCKOTO MOJICIMPOBAHUS B PA3JIUYHBIX CUTYAIUsIX, aKTUBHO MCIOJb3YIOTCS IPUMEPHI
U3 TPAaKTUKA OOpabOTKM JaHHBIX B TMPOLIECCE HCCIEAOBAaHMM B TNpPEAMETHONH O0O0JIacTH.
WHpopMallMOHHBIE M  WHTEPAaKTUBHBIE TEXHOJOTHMHM MCIOJB3YIOTCA TMpPH  OOCYKICHUU
NpoOJEMHBIX M HEOJHO3HAYHBIX BOIPOCOB, TPEOYIOUIMX BBIPAOOTKHM pEIICHUS B CHUTYyalluu
HEONPEJECIIEHHOCTH.

VYienbHbI Bec 3aHATUH, NPOBOJMMBIX B MHTEPAKTUBHBIX (opMax, OIpeeseTcs
IJIABHOW 1enbl0 (MUCCHEH) MNporpaMMbl, OCOOEHHOCThIO KOHTHHI€HTa OOydJaromuxcs u
COJIepKAaHUEM KOHKPETHBIX AMCLUUIUIMH, M B IEJOM B y4eOHOM TpOILECCEe OHM JIOJIKHBI
cocTaBisATh HE MeHee 30 % ayauTOpPHBIX 3aHITHM.

Oco0ennocTy nposeaeHus 3auaTuid 1 jaui ¢ OB3 u nuBaanaos
[Ipn oOyueHWM WLl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS U WHBAIIUJIOB
HCIOJIL3YIOTCS TIOJIXObI, CIIOCOOCTBYIOIIME CO3/IaHnI0 Oe30aphepHOit 00pa30BaTENbHON Cpebl:



TEXHONOTHH  AuddepeHIranuu U WHIAWBUAyalIW3aluud  OOYYeHHUs,  IpUMEHEHUE
COOTBETCTBYIOIIUX METOAMK IO paboTe ¢ WHBAIHIAMHU, HCIIOJB30BAHUE CPEJCTB
JTMCTAHIIMOHHOTO OOIIEHUSI.
JUIs CTYIEHTOB C OTrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI IMPETYCMOTPEHBI
creaytomue GopMbl OpraHU3aUK y4eOHOTO Mpoliecca M KOHTPOJIS 3HAHHIMA:
-0/15 CLabOBUOSAUUX
obecrnieunBacTCs HHIUBUAYAIBEHOE paBHOMEPHOE ocBenieHne He MeHee 300 Jrokc;
JUIS BBITIOJIHEHUST KOHTPOJBHBIX 3aJaHWA TIPU HEOOXOJUMOCTH IMPEAOCTABISACTCS
YBEJIMUMBAIOIIIEE YCTPOKCTBO;
3a/laHus U1 BBITIOJHEHUS, a TAaK)Ke MHCTPYKIIUS O TOPSIKE BBITIOJHEHUS KOHTPOJIBHBIX
3a7aHui 0POPMIISIOTCS YBEITHMYCHHBIM 1pudTOM (pasmep 16-20);
- OJIAL 27IYXUX U CAAOOCTBIUAUUX.
obOecrieunBacTCs ~ HAJIMYUE  3BYKOYCHJIMBAIONICH  ammaparypsl  KOJUICKTHBHOTO
MOJIb30BAHMSI, TIPU HEOOXOJUMOCTH CTYJICHTaM MPEAOCTABISICTCS  3BYKOYCHUIIMBAIOIIAS
anmapaTtypa WHIWBHIyaTbHOTO TI0JIh30BaAHHS;
- 0J1 Y C MANCENbIMU HAPYULEHUAMU pedl, 2TYXUX, c1ab0Cabluiaujux Bce KOHTPOJIbHBIC
3aJIaHus TI0 KEJIAHUIO CTYJCHTOB MOTYT IIPOBOJIUTLCS B TUCBMEHHOU (hopMme.
OcHoBHOM  ¢dopMoOii  opraHu3aluu  y4eOHOTO mpoiecca  SIBJISIETCS
WHTETPUPOBAHHOE O0yUICHHE MHBAIHJIOB, T.€. BCE CTYJICHTHI 00YYarOTCS B CMEIIAHHBIX TPYITIAX,
UMEIOT BO3MOYKHOCTh TIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMM, JIETUe aIallTUPYIOTCS B COIIMyME.

6. YueOHoO-MeToAMYecKOe o0ecnedeHHE CAMOCTOSATEIbHON pPadoOThI CTYIEHTOB.
OueHouyHble cpeacTBA A8 TeKylIero KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOI
arrecranum 1o uToraM OCBOCHHUA JUCIHUIIJINHBI

CamocTrosiTe/ibHAsi BHEAYIUTOPHAsA padoTa CTYACHTOB IIPOBOIUTCS B GopMe U3ydEHUS
U aHalu3a JIEKIMOHHOTO MaTepuasa, H3Y4eHHUs OTIENIbHBIX TEOPETHUYECKUX BOIPOCOB IIO
mpeaaraeMoil  JuTepaType, Moa0Opa JIOTOJIHUTEIbHBIX HCTOYHUKOB JJISl  U3BJICUCHUS
uH(popMaluY, CBSI3aHHOW ¢ mpobieMamMu, HW3y4aeMbIMH B paMKax NaHHOM IUCHMIUIMHBI U
pelieHus 3ajad ¢ JajdbHEMIIUM HX pa30opoM WM OOCY)KIIEHHEM Ha ayIUTOPHBIX 3aHATHUSX,
MOATOTOBKH K MMPOMEKYTOYHON aTTECTaIUU.

CamocrosiTejibHasi  ayauTOpHass padoTra CTYIGHTOB TMpoBoAuTcs B  dopMme
CaMOCTOSITEJILHOTO PEUICHUsI 3a/1a4 Ha MPAKTUUYECKUX 3aHATUSAX C JAIBHEUIINM HUX pa3z0opoM H
oOCyXJeHHeM; MOUCKAa pEeHIeHUH NpOOJEMHBIX CUTyallUd, MPEJIOKEHHBIX HA JEKIHUSIX U
MPAKTUYECKUX 3aHATHUSAX.

TeMbl CaMOCTOATENBHON PadoThI
Onepanuu ¢ MarpuilaMH, BBIYHCIECHUE NPOU3BOAHBIX, HCCIEIOBAaHUWE HA OJKCTPEMyM H
nocTpoeHue rpadukoB GpyHKIUH, BEIUMCICHUE HEOTPEACTEHHBIX U OMPEIECICHHBIX HHTErPajoB.
Pemenue npocredmmx 3agaun u3 OMOJOTUU MATEMAaTUYECKUMHU METOaMH.

Bonpocs! 1151 IpoBeieHHs] TEKYIIEro KOHTPOJISI U POMEKYTOYHON aTTeCTALUM:

1. JluckpeTHas MaTeMaTHKa M TEOPHUS MHOKECTB. BbICKka3bIBaHMsI, TaOIMIIBI HICTUHHOCTH.
MHoxecTBa W omepanuu Haja HuUMH. Jluarpammsl Oinepa-Benna. CooTHOLIEHHS MEXIy
MHO>KECTBaMHU U BbICKa3bIBaHUAMU. OTHOLIEHNS. DyHKINH.

2. O®ynkuusa. OOmme  cBoifcTBa:  YETHOCTh  (HEYETHOCTb),  OIPaHMYEHHOCTb,
HEePHOJINYHOCTh, MOHOTOHHOCTh, MAKCHMAallbHbIC U MUHHUMAbHbIC 3HAYCHHS (DKCTPEMYMBI).
I'papux ¢ynkuun. CnocoOsl mnpencraBieHus ¢yHkuuun. CroxkHas ¢yHknus. OOparHas
byHKIHS.

3. Ipenensl. INocnenosarensHocTh. [Ipenen nocnenosarensHoctu. [Ipenen GpyHKuu B
touke. IloHsATHEe OeCKOHEYHO MaJloi BEeTUYMHBI U OECKOHEYHO OOJIBIION BEJIUYUHBI.
3amMeyarenbHbIe MpeJIeNbl.

4. HemnpepsiBHOCTb. HemnpepbsiBHOCTh (QyHKIMM B Touke. Touku paspsiBa. CBoicTBa
(GyHKUIUH, HENpephIBHBIX Ha OTpe3Ke: OrpaHMYeHHOCThb, CYLIECTBOBAHHUE HAMOOJBLIETO H



HAaVMEHBIIETO 3HAYEHMM, CYIIECTBOBAHHE IPOMEXKYTOYHBIX 3HA4eHUM. BepTukanabHbie
acUMNTOThl. HakJIOHHbIE ACUMIITOTBHI.

5. MuddepenuupoBanue. [lonsrue npous3BogHON. PUIUYECKUN CMBICT MPOU3BOIHOM.
I'eomeTpuueckuit CMBICI IIPOU3BOJHOM. Tabnuna IIPOU3BOJAHBIX. DopMyiIbL
mddepeHInpOBaHuUs CIIOKHOM U 0OpaTHOM (PYHKITHIA.

6. Dxcrpemymbl ¢yHkumu. Touku oskcrpemyma ¢yHkuuu. Teopema Depma
(HE0OX0IMMOE YCIIOBHE SKCTpeMyMa). JlocTaTodHbIe YCIOBHS SKCTpEMyMa.

7. HccnenoBanue QyHknuid. [IppMeHeHre MPOM3BOIHON K MCCIENOBAHUIO (QYHKUIUN H
IIOCTPOEHUIO IPaPpUKOB QYHKIIHH.

8. MWurerpupoBanue. IlepooOpasnas. Heompenenéuubiii  maTerpan.  CBoiicTBa
HEONPEJEJIEHHOr0 UHTerpaia. Tabuuia HeonpeIeleHHbIX HHTErPajoB.

9. Ompenenéunpiii  uHTErpasn. CBoiicTBa  OIpENeNeHHOTO HWHTErpana. PemeHue
MPUKIAJHBIX 337a4 C MOMOIIBI0 ONpPENEIEHHOTO MHTErpana: HaXOXKIEHHE IUIOAAN TJIOCKON
¢urypsl, o0bema Tesna BpalieHus, paboTa CHIIBI.

10. Jluneitnas anreOpa. Matpunel. CroxeHHe W BBIYUTAHWE MATPHIL YMHOKECHHE
MaTpullbl Ha yucio. [lepemHoxxenue marpuil. TpancrioHupoBanue matpull. OOpaieHue MaTpuil.

11. Onpenenutens. Bbruucienne omnpeaenuTeNeii BTOPOTO W TPETHErO MOPSIIKOB.
Pemenne MaTpuuHbIX ypaBHEHHUI C TOMOILBbIO 0OpaTHOM MaTpUIIbI

12. CucteMbl IMHEHHBIX anreOpanyecKuX ypaBHEHWH. PemieHwe cuUCTeM JHHEHHBIX
metoaoM Kpamepa.

13. ®wusuueckue 3amayu, NPHUBOIIIMKE K MU(QepeHnnanbHbpM ypaBHeHUsM. [lopsimok
muddepennnanbHoro ypasHenus. OOmiee perieHre W uHTerpan. YactHoe penieHue. 3anada
Komn.

14. VYpaBHeHus B nmosHbIX quddepeHnnanax (METo peleHus, HeoOX0IMMOCTb YCIOBHUS
PaBEHCTBA YACTHBIX TPOU3BOIHBIX, IOHATHE 00 UHTETPUPYIOLIEM MHOKHUTEIE).

15. VpaBHeHUs ¢ pa3aessronuMUcs MepEMEHHBIMU (METO T PEIICHHUS ).

16. Jluneitasie quddepeHIuanpHbie ypaBHeHNs. JInHEHHbIE ypaBHEHUS MIEPBOTO MOPSIIKA
(Haxox/eHue OOIIero peuieHHus OJHOPOJHOIO YpPaBHEHMS, HAXO0XKJCHHE YacTHOIO pEeLICHHs
HEOJITHOPOJHOTO YpaBHEHMsS METOJOM BapHalluu IPOU3BOJIIBHON IOCTOSIHHOHM, Teopema 00
0011IeM perIeHUH HEOTHOPOTHOTO YPABHEHNS).

17. VYpaBuenus bepHymau (METOI pelICHHUS).

18. OpHoponHble ypaBHeHHs (MeToA pemieHus). JIMHelHble OTHOPOIHBIE YpaBHEHUS
BTOPOTO MOPSIIKA C OCTOSHHBIMU KO3((UIIMEHTaMH (TEOpEeMBbl O YaCTHBIX PELICHUSIX, TeopemMa
O JTMHENUHBIX KOMOMHALMAX PEIICHUH, aJITOPUTM HaXOKIACHUS OOLIEro peleHms).

19. KommnekcHsle uucna. OmnpeneneHue U IeOMETpUYEcKass — MHTEpIpeTaus
KOMILIEKCHOro uuciaa. CI0KeHHe, yMHOXXCHME, ICIEHUE KOMIUIEKCHBIX 4Hucel. Moayinb u
aprymMeHT uucia. TpuroHomerpuyeckas Gopma KOMIUIEKCHOro uucia. [lokazarenbHas gopma
KOMIIJIEKCHOTO YHUCIIA.

20. Bo3BeneHue B HaTypaJIbHYIO CTEIIEHb KOMIUIEKCHOTO YHCJIA.

21. YucnenHsie MeToqpl. MeTonsl mpubImKkeHHOro peuieHus ypaBHenus Buaa f(X)=0.
[TpubnnxeHHoe BBIYMCICHUE ONPEAETICHHBIX HHTerpanoB. Meroa Oiinepa pelieHus 3a1adu
Komm 11151 00bIKHOBEHHOTO (P PepeHIINATbHOTO YPaBHEHHUS.

22. T'apmonnveckuit aHanu3. YpaBHeHus Jlamnmaca u TeronpoBoAHOCTH. BomHoBOe
ypaBHeHue. HauanbHble 1 kpaeBble ycnoBus. 3agaada Komu (konebaHne OECKOHEUHOM CTPYHBI).
CMmenanHas 3aaa4a s OJTHOMEPHOTO OJHOPOJHOI'O BOJTHOBOTO YPaBHEHHS.

23. OyHkuuoHanpHbIM aHanu3. TloHATHE METPHUUECKOro, TOMOJIOIMYECKOIO M JIMHEHHBIX
HOPMHPOBAHHBIX ITPOCTPAHCTB.



7. JlaHHbIe /151 y4eTa ycrneBaeMocTH cTya1eHToB B BAPC
1 ceMecTp
HOMEp ceMecTpa
Tabmuua 1.1 Tabauma MakcCUMaIbHBIX 0AJUIOB 1O BHAAM Y4€OHON AEATEIbHOCTH

1 2 3 4 5 6 7 8 9
ABTOMaTH3 /pyrue
Jlabopatop IIpaktuuec CamocTosIT upopamHoe BT [IpomexyTo
Cemectp |Jlekuuu Hble KHe elbHas P yueOHOM YyHas Hroro
TECTUPOBAH
3aHSTUS 3aHATHSL  pabota e JESTENIbHOC |aTTecTalus
M
1 15 0 25 15 0 5 40 100

IIporpamma oneHuBaHHUS y4eOHOM AeATEIHLHOCTH CTYI€HTA

1 cemecTp
Jlekuun
[TocemnraemocTh, ONIPOC, AKTUBHOCTH 33 OJAMH cemecTp — oT 0 10 15 Gamos.
Kpurepun onenku:

e He Oornee 50% ot uncina 3ansTHA B cemectpe — 0-5 6aios;

e ot 51% mo 60% — 6-7 6amos;

e 0T 61% mo 70% — 8-9 Oamios;

e ot 71% mo 85% — 10-12 Gannos;

e 0T 86% mo 100% — 10 Oamos;

e 100% 3anstuii — 13-15 Gamnos.

JlaGopaTopHble 3aHATHSA
He npenycMmoTtpensl
IIpakTuyeckue 3aHATHS
[TocemaemocTs — 0T 0 10 5 6aNIOB (MPOMIOPIIMOHATBLHO K OOIIEMY YHCITY 3aHSATHIA)
[IpeaycMoTpeHsbI 1Be KOHTPOIbHBIE padOTHI Kaxkaas - ot 0 go 10 Gamwos.
Kputepuu onenku:
® TPaBWJIBHO pEIIeHbI Bce 3a1a4uu — 8-10 Oamnos;
e TpaBWILHO perieHsl He MeHee 70% Bcex 3amay — 5-7 6aios;
e npaBwiIbHO penieHbl MmeHee 50% Bcex 3amay —1-4 Ganna;
® B OCTaJbHBIX ciay4asx — 0 Gayios.

CamocrosiTesibHas padoTa
Brmronnenue nomanaux 3agaauii — ot 0 1o 15 6ayuios.
Kputepuii orieHku:
e perynspHoe BeinoaHeHue 6onee 70% 3aganuii — 10-15 Gannos;
e perynspHoe BeinoigHeHue 6omnee 50% 3aganuii — 5-9 6ansos;
e HeperysapHoe BeIMOIHEeHHE 3a1anuii — 0-4 Oanna.

ABTOMATH3HPOBAHHOE TECTHPOBAHME
He npenycmortpeHo.
JApyrue Buabl y4eOHO# 1eATEJIbHOCTH
BricTyruieHre Ha 3aHATUU C U3JI0’KEHUEM PEILIEHUH 3a7a4 NOBBIIIEHHOM CI0KHOCTH — OT 0 110 5
0amoB.
Kpurepuu onenku:
® OTIWYHOE BBICTYILIEHUE — 5 OaoB,
e Xopoliee BeICTyIUICHHE — 4 Oaina,
®  YIOBJIETBOPHUTENHHOE BBHICTYIUIEHHE — OT 1 110 3 6anos,
® HEYJIOBJIECTBOPHUTENHHOE BHICTYyIUICHHE — () GaoB,



IIpomexyTounas aTrecTanus

dopma MpOMEKyTOUHON aTTECTAIlMK B CEMECTpPE — 3a4eT; Kom4yecTBo O0aisioB — ot 0 1o 40.
3ayer MpoBOAUTCS B YCTHOH (pOopMe B BUIE OTBETOB HA BONIPOCHI OMJIETA U JABA JOTIOJHUTEIBHBIX
BOIIPOCA U3 MEPEUHsl BOIIPOCOB K MPOMEKYTOUHOM aTTeCTallMU. buner conep uT Tpu Bompoca
U3 MEPEYHs BOIIPOCOB K MPOMEKYTOUHON aTTECTALlUH.

Kpurepuii onieHKH 0TBETa Ha KayK/bli1 BOIIPOC MPH IPOBEACHUN IPOMEKYTOUYHOM aTTECTALIUU:

. Ha BONPOC JIaH NPAaBWIbHBIM, TMOJIHBIM, pa3BEpPHYTbIH OTBET (JOIyCKAarOTCS
HE3HAYUTENbHBIE IOrpemHocTr) — 9-10 6anos;
. Ha BOIIPOC JaH MpaBUJIbHBIA, HO HEIOJIHBIM OTBET (Hampumep, MpHU J0Ka3aTebCTBE

TEOPEMBI, M3JI0KEHUH METOJIa OTCYTCTBYIOT OTJENbHBIC JOTHUECKHUE IIard; JOMyIIeHa OmHnOKa
MIPH BBIYUCIICHUH; UMEIOTCS JPYTrUe HETOUHOCTH) — 6-8 0auios;

J Ha BONPOC JJaH KPAaTKUW OTBET, COACPIKALINIA TOJIBKO BEPHO CHOPMYIMPOBAHHBIEC (PAKTHI
(momyckaroTcsl He3HAUUTENbHbIE TOIPEUIHOCTH ) —1-5 6aioB;
J B OCTaJIbHBIX ciiydasx — 0 Oamos.

PamxxupoBaHre O1IEHOK IPOMEKYTOUHOM aTTECTALIUU:

36-40 6a/UTOB — OTBET HA OTIMYHOY / «3a4TECHOY

30-35 6a/uToB — OTBET HA «XOPOIII0» / «3aUTCHOY

25-29 6a/I0B — OTBET HA «YJAOBIICTBOPUTEIHHO» / «3aUTCHOY
0-24 GannoB — «HE YIOBJIETBOPUTEIHHOY / «HE 3a4TEHOY

Takum 00pa3oM, MakKCUMaIbHO BO3MOXHAsi CyMMa OaJJTOB 3a BCE BUJBI YIEOHOU JESITEIBHOCTH
CTYEHTa 3a MepBbIil ceMecTp 1o aucuuIuinae «Maremaruka» cocraiseT 100 6anios.

Tab6muma 2. [lepecueTa moayd4eHHON CTYIEHTOM CyMMBI 0a/lIOB TIO AUCHUIUIMHE «MaTemaTuka»
B OIIEHKY (3a4er):

86 -100 Gaynos OTBET Ha «OTJIMYHO» / «3aUTEHO»
71-85 Gamios OTBET Ha «XOPOIIO» / «3a4TCHOY
61-70 GamtoB OTBET Ha «YAOBJIETBOPUTEIHHOY / «3aU4TEHOY

0-60 OTBET Ha «HEYAOBJIETBOPUTEIBHOY / «HE 3aYTCHOY



8. Yuebno-merommueckoe n nadopmanuonHoe obecrevdenne AMCIHILTHHLI
«Mamemamurxa» '

a) IuTeparypa:

. lemunoBuu bl Yucnennsle MeToasl  aHajm3a. ITpubmmxenne  pynkiwmii,
AudepenumanbHple H HHTErpalbHbIE YPaBHEHHAS [Texct] : yueb. nmocobue / B. I1. Jlemumouy,
H. A. Mapom, 3. 3. llysanosa ; nox pena. b. IL. JlemunoBuya. - 5-e u3p., crep. - CII6. ; M. ;
Kpacnonap : Jlame, 2010. - 400 c. - (Knaccuueckas yueOHas JMTEpaTypa IO MaTeMaTHKE)
(Jlyuime knaccudeckue yueGHUKH).

2. Kynpsasues JI. /1. Kparkuii kypc Matemariyeckoro ananusa. T. 2. Juddepernnansaoe
M HHTEIrPaIbHOE HCUHUCIICHUS (PYHKIMI MHOTHX IlepeMeHHbIX. |'apMOHHYeCK il aHamm3 [Texer] :
yueonuk / Kynpssues JIJI. - 3-e usj., nepepa6. - Mocksa : OU3MATIIUT, B. r.. - ISBN 978-5-
9221-0185-1 (T. 2) : B. u. Ilepeiitu k BHenmHemy pecypey: D5C UHOPA-M. %

0) nporpamMmmHoe o0ecrnieyeHue | Hureprer-pecypcesi:

1. Onepammonnas cucrema Windows 7, wm Gosee mo3/uss BEpCHS.

2. Microsoft Office Word.

3. Microsoft Office Excel.
. Microsoft Office PowerPoint.
. ITaker Maxima.
. http:/library.sgu.ru.
. http://lib.mexmat.ru.
. http://window.edu.ru/window_catalog/pdf2txt?p id=40346&p page=4 - PenieHue
nudepeHmanbHEIX YPaBHEHUH B CHCTEME KOMIIBIOTEPHOH MaTeMaTHKH Maxima: Y4yebHoe
nocodue.

9. http://wiki.linuxformat.ru/index.php/LXF81:Maxima — nos00pKa crarei:
Tapnagckuit T. Maxima — anre6pa u nagana ananusa // LinuxFormat, Ne 11, 2006.
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9. Mamepuanvno-mexnuyeckoe obecnederue OUCYUNIUHbL

MarepuanbHO-TeXHHYECKOe o0ecredenne IUCIMILTUEEl MareMaTika COCTaBIsioT:
MyJTbTHMEIHHHAA JTEKIIHOHHAS Ay IHTOPHSI.

[Iporpamma coctaBnena B cooTBeTcTBHH ¢ TpeboBanuamu @I'OC BO no HanpapieH O
noarotoBku 06.03.01 buonorus.

ABTOp: CcTapIIKii IpenojaBaTeib

kagenps! nuddepeHInanbHbIX YpaBHEHHH U Wdﬂ A.B. T'ony6s
MaTreMaTH4ecKoi IKOHOMUKH

[Iporpamma omoOpeHa Ha 3acemaHud Kadenpel audQepeHIHaTBHBIX AQBHCHHH H
MatemaTHyeckoii skonomukn ot __ &7 eecoss 2023 roga, npotokon Ne /€0 .
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