MMWHOBPHAYKH POCCHUHU
(enepainbHOe rocy 1apcTBeHHOE Gi0/KeTHOE 06pa30BaTebHOE yUpeKIeHHE
BhICIIIEr0 00pa3oBaHus
«Cankt-TletepGyprekuii rocy 1apcTBEHHBIN SKOHOMHUYECKHH YHHBEPCHTET

T,
YTBEPKJIAIO
no yuyebHOH
M eckoit pabote

/ llly6aesa B.I'./
L& 20/9 .

MATEMATHKA

Pa6ouas nporpamma AACHMITTHHBL

CneumansHOCTE 38.05.01 DxoHomHueckas 6e30MacHOCTE
Crenuanusanus Nel JKOHOMHKO-IIPABOBOE
Crnenpanusanus .
obecrievyeHHe IKOHOMHYECKOH 6e30MacHoCcTH
YposeHs BBICILIErO
CIEIAAIHTET
o0pazoBaHus
Dopma 00yueHwMs o4Has
Cocras b:

/ K.¢.-M.H., 1ounieHT Martgees I1. H.

Cankr-Ilerepbypr
2019



COJIEPJKAHUE

1. LEJb U 3AJAYN JTACLIATITIHBL ... ees s eesseesesssee e 3
2. MECTO JUCLUIUINHBI B CTPYKTYPE OBPA30BATEJILHOU ITPOTPAMMEI ........... 3
3. TUIAHUPYEMBIE PE3YJIBTATBI OBYUEHMS 1O JTUCLUATUIAHE ... 3
4. OBBEM U CTPYKTYPA JUCLIUTITIHDBL ... eeeseeeee 4
5. COIEPXAHUE PA3JEJIOB U TEM JIUCIIATIIIAHDL. ... eeeseeeseseesesseenns 5
6. TIEPEYEHD TEM 3AHSITUN CEMUHAPCKOTO THITA.......vveoeeveeeeereeeeeeeeeeeseeeseseeseeseenns 8
7. METOJNYECKUE YKA3ZAHUS JJIST OBYUAIOIIUXCSL ..o 10
7.1. METOJMYECKUE YKA3AHUSI JUISI OBYYAIOLIEIOCSI 110 OCBOEHMIO

JUACTIVTIIIIIHIBI ..o ses e eee s eses e eesseseesseseesesseeses e eseseesesseenes 10
7.2. OPTAHIBAIINSI CAMOCTOSITEJTEHOM PABOTDL ... 11
8. OBPA3OBATEJIBHBIE TEXHOJIOTHM .......ocoveeeeeeeeeeeeeeeeeeeseeeee e seesesee e 12
9. PECYPCHOE OBECIHEUEHUE JUCLIATIIAHDL ..o 12
9.1. YYEBHO-METOJIMMECKOE U WH®OPMAIIMOHHOE  OBECIIEYEHUE

JUACTIVTIITIIHIBI ..o sses s s e e s e eess e eesseseeees e esesseeses e eseseeeesseens 12
9.2. MATEPUAJILHO-TEXHUUYECKOE OBECIIEYEHUE YUEBHOT'O TTPOLIECCA........... 13
10. OCOBEHHOCTH OCBOEHMS JUCIMIUIMHBI JUIS WHBAJIAJIOB U JIMI[ C

OT'PAHMYEHHBIMU BO3MOKHOCTSIMU 3JIOPOBDBST ... seeseenns 13

11. ®OHJ OLIEHOYHLIX CPEJACTB JUISI TIPOBEJEHUSI TEKYIIEH WU
[TPOMEXXYTOYHOU ATTECTAIIMN OBYYATOIIUXCS 110 AUCHUTUINHE...................... 14



1.  IEJb W 3AJAYM JUCHUILINHEI

Heab THCHMIVIMHBI: HU3JIOKUTh HEOOXOIUMBIH MaTeMaTHUECKUH ammapaT W MPHUBHUTH
CTYJEHTAaM HaBBIKH €r0 UCIIOJb30BaHUs IIPU aHAIN3E U PEILICHUN DKOHOMUYECKHUX 3a/1a4.
3amaun:

e 00ydeHue MeToJaM MOCTPOECHUs MaTEMaTHUYECKUX MOJENed SKOHOMUYECKUX CUTYaIUH C
JAIBHEWINUM HX PEIICHUEM aAHAJIUTUYECKH WIM C IPUMEHEHHEM BBIYMCIUTEIBHON
TEXHUKU W TOCIEAYIOIIMM aHAJIW30M, HMMEIOIIUM LEIbl0 IPUHATHE ONTUMAIBHOIO
pelIeHus;

® pa3BUTHE JIOTMYECKOI0, MATEMATUYECKOT0 U AJITOPUTMUYECKOTO MBILITICHUS;

e crnocoOcTBOBaHME (OPMHPOBAHMIO YMEHHH M HABBIKOB CAMOCTOSITEIBLHOTO aHaIM3a U
UCCIIEIOBaHMS MTPO(ECCHOHATBHBIX MPOOIIEM;

® pa3BUTHUE CTPEMJICHUS K HAYYHOMY IIOMCKY ITyTe€l COBEPILICHCTBOBAHMS CBOEH PabOTHI.

2. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON
ITPOI'PAMMBbI

Jucnummaa Bl. b «Maremaruka» oTHOCHUTCS K Oa3oBoi vactu bnoka 1 m sBimsercs
O6H3&TCHBHOﬁ IJIs1 OCBOCHUA 06yanOH_II/IMC$I BHC 3aBUCHUMOCTHU OT CIiICIUAIN3aAlIUN HpOFpaMMBI.

3. IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIVIMHE

[Tnanupyemblie pe3ynbTaThl 00Y4YEHUs M0 AUCHUIUIMHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3ysbTaTaMi OCBOCHHSI 00pa30BaTe/IbHOM MpOrpaMMbl MPeICTaBlIeHbI B Tabauie 3.1.

Tabmuua 3.1 — Ilnanupyemsie pe3yibTaThl OOyUEHUS MO AUCIUILIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHON POrpaMMBbl

Kon u naumenoBanue Oransl [TnanupyemMsbie pe3ynbTaThl 00yUeHUS/HHINKATOPHI
KOMIIETCHIINU (hopMupoBaHus JOCTHKEHUSI KOMIIETCHIINM
BBITYCKHHKA KOMTICTCHIIUH (ToKazaTeny OCBOCHUS KOMITICTCHITUH )

3HaTb: OCHOBHBLIE IOHSITHS M METOIBI MaTeMaTHYE€CKOIO
aHalli3a, AaHAJIMTUYECKOM TEOMETpUU U  JIMHEHHBIX
MPOCTPAHCTB ¥ OCHOBHBIC JITOPUTMBI TUIIOBBIX YHCICHHBIX
METOJOB perieHus Mmaremarnueckux 3anad 31(0IIK-1)

IlepBorit .
yPOBCH YmMerb: Pemarh craHmapTHble SKOHOMHYECKHME 3ajlayuu,
. TpeOyIOIKMe TNPUMCHEHUS MaTEeMaTHYSCKOTO  aHaju3a,
(Igll_ﬁzof HHI) AQHATUTUYECKOW TEeOMETpUM U JIMHEWHBIX MPOCTPAHCTB
OIIK-1. ( - - V1(OIIK-1)
CriocoOHOCTBIO Baanern: Haprikamu HCIIOTH30BAHUS JTAaHHOTO
MIPUMECHSTH MaTeMaTUYeCKOr0  HMHCTPYMEHTapusi  JUIsl  peLICHUs
MaTeMaTU4YECKUN sxoHoMuueckux 3agad B1 (OIIK-1)
WHCTPYMEHTapHui A [Hexomnosuyua 1
pereHus 3uaTb: OCHOBHBIC MOHATHUS W METOJBI TECOPHUH BEPOSTHOCTEH U
3KOHOMUYECKIX MAaTeMaTU4YECKON CTATUCTHKU W OCHOBHBIC aJITOPUTMBI THIIOBBIX
3a1a4 . YHUCJICHHBIX METOA0B peuICHNA MAaTE€MaTUYCCKUX 3aga4
Bropoii 32(I)(OIIK-1)
YPOBEHb YMmersn: IIpumeHnsTH METOBI TEOpUHU BEPOATHOCTH,
(yrﬂy6HeHHHf/i) MaTeMaTH4eCKOW CTAaTUCTHUKUA [JIs ONTUMH3ALUU  PEIICHUs
(OIIK-1) -2 poQeCCHOHANBHBIX AKOHOMHYECKHX W YIPaBICHYECKHX 3ajad

Y2(I)(OIIK-1)

Baagern: PerieHusMu 3KOHOMHMYECKMX 3a7a4 M O00OCHOBaHMS
TTOJTY9IE€HHBIX BBIBOJIOB, HaBBIKAMU BEPOSITHOCTHO-
cratuctudeckoro meimureHus B2(I) (OITK-1)
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Hexomnozuuusa 1

3HaTrh: OCHOBHBIE TIOHSATHS M METOJBI JIMHEHHOIO
MIPOTPaMMHUPOBAHWS, 3JIEMEHTHI CETEBOTO IUIAHUPOBAHUS U
TEOPUH UTP, U  OCHOBHBIC  AJITOPUTMBI  PELICHUS

Tpetuit mateMmatuyeckux 3agad 33(I)(OIHK-1)
YPOBEHD YMerb: Pemath 3KOHOMHUYECKHE 3aJadd, B KOTOPBIX
(poaBUHYTHIN) | TpeOyeTrcs MIPUMEHEHHUE METOOB JTHEHHOTO

(OIIK-1) -3 MPOrPaMMHUPOBAHUsI, JIIEMEHTOB CETEBOIO IUIAHUPOBAHUSA U
teopun urp Y3(I)(OIIK-1)

Baaners: HaBeikamMu cucremMaTwzanmd W 00OOIICHHUS
HEOOXOUMBIX JaHHBIX JJIi MATEMaTHYCCKON MMOCTAHOBKU H
penienus npodeccuoHanbHbIX 33134 B3(I) (OIK-1)

4. OBBEM U CTPYKTYPA JTUCHUIIJIMHDBI

TpynoeMKoCTh AUCHUIUIMHBI COCTABISAET 16 3aU4eTHBIX €IUHUI, 576 4acoB, U3 KOTOPHIX
144 4acoB caMOCTOSITENEHON pabOThl O0YYArOIIETrOCsl OTBOAMTCS HA IMOATOTOBKY W 3aIUTY
JK3aMeHa.

dopma TPOMEKYTOUHOU aTTECTALUM: IK3aMeHbI — 1, 2, 3, 4 ceMecTpBhl.
Pacnpenenenue ¢onma BpeMeHH MO TeMaM AMCLUUIUIMHBI 110 OYHOH (opme 00ydeHus

npeacTaBieHo B Tadbmuie 4.1.

Ta6mmuma 4.1 — Pactipenenenne GoH1a BpeMEHHU 10 TeMaM JTUCIIUTUTHHBI

O0beM AUCIHIUTUHBI
(ak. gacwl)
Homep n HaumeHoBaHuE TeM
KonrakTHas pabora
3JIT 113 JIP CPO
1 2 3 4 5
Tema 1. 'eoMeTpHuecKkue BEKTOPHI 2 4 10
Tema 2. Meroa KoopiuHaT 6 6 12
Tema 3. AnreOpa MaTpuig 2 4 10
Tema 4. Onpenenurenn 2 2 10
Tema 5. Panr maTpurs! 2 2 10
Tema 6. OOpaTtHast MaTpHuIa 2 4 10
Tema 7. CucteMbl TMHEVHBIX ypaBHEHHH 4 6 14
Tema 8. CoOCTBEHHBIC BEKTOPBI M COOCTBEHHBIC YHCJIa MATPHIIBI 2 4 14
Bcezo 3a cemecmp: 22 32 90
Tema 9. [Ipeaen 9MCIIOBBIX MTOCIIETIOBATEIHHOCTEH. 2 2 10
Tema 10. Ilpemem u HempepsIBHOCT (YHKIUH OIHOU 2 4 10
MIEPEMEHHOM.
Tema 11. Inddepenimpopanne GyHKIHMI OTHON IEPEMEHHOM. 4 4 14
Tema 12 MOHOTOHHOCTbD, SKCTPEMYMBI M BBITYKJIOCTh (DYHKIIHH 2 4 10
OJTHOM MepeMEeHHOU
Tewma 13. MaTerpupoBanne GpyHKIMK OJHOH MEPEMEHHOM. 4 6 16
Tema 14. OYHKITMN HECKOJIBKUX ITEPEMEHHBIX 2 4 10
Tema 15. JlokambHble 3KCTpEeMyMbl (YHKIUH HECKOJBKHUX 2 2 10
MEPEMEHHBIX.
Tema 16. Iuddepennpanpable ypaBHEHUS 4 6 10
Bcezo 3a cemecmp: 22 32 90
Tema 17. CnyuaitHpie COOBITHSL. 2 4 15
Tema 18. BeposiTHOCTB ClTydaliHOTO COOBITHSI. 4 8 15
Tema 19. CnyyaiiHble BETUYHHBL. 10 14 15
Tema 20. DneMeHThI KOPPENSIIHOHHON TEOPHH. 2 2 15




Tema 21. 3akoH OOJBIIUX YHUCET. 2 2 15
Tewma 22. OCHOBBI BBIOOPOYHOTO METOA. 2 2 15
Bcezo 3a cemecmp: 22 32 90
Tema 23. [IpenMeT MaTeMaTHIECKOTO IPOTPAMMHUPOBAHUS. 2 4 15
Tema 24. CuMIUIEKC-METOJT pEeLIEHUS 3a/1a4 TUHEHHOTO 6 6 15
POTrPaMMHUPOBaHHSI.
Tema 25. JIBOMCTBEHHOCTD B TUHEHHOM MPOTPaMMHUPOBAHHH. 4 4 15
AHanu3 Ha 4YyBCTBUTEJIBHOCTb
Tema 26. TpancnopTHbIe 3a/1a4H. 6 8 15
Tewma 27. CereBoe IIIaHUPOBAHUE. 2 4 15
Tema 28. DneMeHThl TEOPUN MATPUUHBIX UIP. 2 6 15
Bcezo 3a cemecmp: 22 32 90
Bcero mo jucumiuinge: 88 128 360
*3JIT — 3anaTHs JIeKIMOHHOTO THMA, [13 — BCe BUIBI 3aHATHI CEMUHAPCKOTO THUITA, KPOME
nabopatopubix pabor, JIP — mabGoparopusie paborsi, CPO — camocrosarenbHas pabota
obOyyJaromerocs

5. COJEPKAHUE PA3JIEJIOB U TEM JUCHUIIVINHBI

AHaUTHYECKasi TEOMETPUS U JIMHEHHBIE MPOCTPAHCTBA

Tema 1. ['eomeTprueckre BEKTOPBHI.

BekropHoe n-mepHoe mnpocTpaHCTBO. OImpeneseHne TIeOMETPUYECKUX BEKTOPOB,
JUHEUHBbIE ONepaluy, JUHEWHO 3aBUCHUMBbIC U JIMHEHHO HE3aBHUCHUMBIE CHCTEMbI BEKTOPOB,
0a3ucel, KOOPAMHATHI BEKTOpa, MCHCTBUS C BekTopamMH B KoopauHaTax. CkansipHoe
NpoM3BEACHUE, oOmpeaeneHrue u (opMmyra B OpTOHOPMUPOBAaHHOM ©Oasuce. BekTopHoe
MPOU3BEJICHUE IByX BEKTOPOB U €ro cBOMcTBa. [Ipoekius BeKTopa Ha OCh U €€ CBOWCTRBA.

Tewma 2. Meroa koopAUHaT.

[IpsimoyronbHBIE KOOPAMHATHI Ha IUIOCKOCTH W B mpocTpaHcTBe. I[IpeoOpazoBanue
NPSIMOYTOJIBHBIX KOOpAMHAT. PaccTostHue MeXIy TOYKamH, JACJICHHE OTpe3Ka B 3aJlaHHOM
otHomeHuu. [lonspabie koopaunatel. [loHATHE 00 YpaBHEHMH TUHUN U TTOBEpXHOCTEH. DOpMBI
ypaBHEHUs MPSAMOM Ha TIOCKOCTU. OCHOBHBIE 33J]a4M HA MPAMYIO JIMHUIO Ha MIOCKOCTH.

Tema 3. JIunelinple OTOOPAKEHHS M MaTPUIIBI

Jluneiinple oToOpaxeHus (mpeoOpa3zoBaHMsA, ONEPaTOpbl). MaTpHIbl, CBA3b MaTpPUI] C
JUHEHHBIMU OTOOpaKEeHUSMH. AnreOpa JHMHEWHBIX OTOOpaXeHHWH U aiuredpa MaTpHIl.
TpancoHHpOBaHKME MATPULIBI U €T0 CBOMCTBA. CUMMETpUYHBIE MaTPHUIIBL.

Tema 4. Onpenenurenu.

Omnpenenenue U 3JI€MEHTapHbIE CBOMCTBA onpeaennTeneid. OnpeneauTensb NPou3BEACHUS
Matpull. Pa3zioxkeHue ompenenutens Mo cTpoke (cTosidiy). Beraucienwe ompenenuteneit ¢
MIOMOIIIBIO  AJIEMEHTApHBIX MpeoOpa3oBanuil. OmnpenenuTels W JUHEHHas HE3aBUCHUMOCTb
CUCTEMBI BEKTOPOB. ['eoMeTpUUeCKil CMBICIT ONPEAETUTEIS.

Tewma 5. Panr MaTpunsl.

Munops! Matpuiibl. Panr maTpunibl. PaHT MaTpuIsl 1 TMHEHHAS HE3aBUCUMOCTh CUCTEMBI
BEKTOPOB. JIMHEHHAs 3aBUCHUMOCTb U JIMHEHHAS] HE3aBUCUMOCTh CUCTEMBI BEKTOPOB.

Tema 6. OOpaTHas MaTpHIia.

OO6parumele nuHEHHbIe oToOpaxkeHus. OOpaTHas maTpuna. [Ipu3HaKH CylEeCTBOBAaHUS
oOpaTHOM MaTpuIlbl. BpryucieHre oOpaTHOM MaTpUIBl C TIOMOIIBIO  3JIEMEHTApPHBIX
npeoOpa3oBaHUl M C TOMOILNBIO COIO3HOM (IpHcoenuHEeHHOI) Mmarpuubl. [IpeoOpa3zoBanue
KOOpJMHAT BEKTOpa U 3JEMEHTOB MaTpHIIbl NPU Nepexojie K HoBoMy 0a3ucy. OpToroHaiabHbie
MaTpUIIbI.

Tema 7. CucteMbl TUHEWMHBIX YPaBHEHUH.

KoopnunatHasi, BekTopHas W MaTpu4Has (OpMBI 3alMUCH CHCTEMbI JTMHEHHBIX
ypaBHeHuH. MccnenoBanue cucreM JIMHEMHBIX ypaBHeHMH. Teopembl Kponekepa-Kanemnm,
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Kpamepa. Pemienne cucrteMm JTUHEWHBIX YPaBHEHHH METOJIOM JJIEMEHTapHBIX MpeoOpa3OBaHUA
(MeromoMm I'aycca). Pemenune ogHOPOAHBIX CHCTEM JMHEHWHBIX ypaBHEHHMH ((pyHIAaMeHTaIbHOE
pelieHne CUCTeMbl JIMHEHHBIX ypaBHEeHHI). CTpyKTypa OOIIEro pemeHus CUCTEMbl JIMHEHHBIX
YpaBHEHUM.

Tema 8. CoOcTBEHHBIC BEKTOPHI M COOCTBEHHBIC YMCJIA MATPHIIHI.

Omnpenenenne COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX UMCEN KBAaApaTHON MaTpulibl. Bun
MaTpUIbl JIMHEHHOTO OTOOpakeHHsi B 0a3uce U3 COOCTBEHHBIX BEKTOpOB. [loHsATHE O
XapaKTEpUCTUUYECKOM MHOIOWIEHE KBaApaTHOW Mmarpuipl. OCHOBHBIE NOHSTHS JIMHEHHOU
OaJIaHCOBOU MOJEIIH.

MaremaTnuecKkuii aHaJIN3

Tema 9. [Ipenen 4ucinoBBIX MOCIEI0BATEIILHOCTEN.

MHoxxecTBa M onepauuu HaJx MHOXecTBaMH. OmpeneneHue U CBOMCTBA YHCIIOBOM
MOCIEI0BATENbHOCTU. ApHU(PMETHUECKHE OIepalud HaJ MocienoBarensHocTsIMH. [lpenen
YHMCIIOBOM IoOcCienoBaTeapHOCTH. (Cxonduiascs MocienoBaTeabHOCTb. (CBOWCTBA IPENENIOB.
Teopema 0 CXOAMMOCTH MOHOTOHHOM OTPAaHMYEHHOM MOCJEeN0BaTEIbHOCTU. beckoHeuHO Maitast
U OecKOHEYHO OoJblas YUCIOBas IMOCIENOBATEIbHOCTh. CBONCTBA IMpPENENIOB, CBA3aHHBIE C
apu@MeTHYeCKUMHU OMepalusIMu HaJ MoclieoBaTeabHOCTAMU. Yncio e. 3agadya HenmpepbhIBHOTO
HA4MCJICHUS MPOLIEHTOB.

Tewma 10. IIpenen u HenmpepbIBHOCTH (DYHKIIMHU OJTHOM TIEPEMEHHOM.

OcHOBHbIE TOHATHS, CBsA3aHHBIE C (QyHKIUSAMH. OCHOBHBIC 3JE€MEHTapHbIC ()YHKIIHH.
Apudmerndeckue onepannu Han GyHkmusMu. CrnoxHas GyHKOHSI. DIeMeHTapHbIe ()YHKIHH.
OyHKIMU OJHOW MEPEeMEHHON B SKOHOMHKE (TMPOM3BOACTBEHHAs (yHKUHMA, (QYHKIMS 3aTpart,
dbyakuust cmnpoca). Ilpemen ¢ynknuu. Onpenenenus mnpenena QGyHKIMM B TOYKe, Ha
O6eckoHeuHocTu. beckoHeuHo Manbie W OeckoHeyHO Oosnbime ¢GyHKIUU. OJHOCTOPOHHHE
npeaensl. CoiictBa mpenenoB (yHkiuu. CpaBHeHHE OECKOHEUYHO MalblX M OECKOHEYHO
6onpmmx. CBOWCTBA MPEENOB, CBSI3aHHBIC ¢ apU(PMETUISCKUMHU ONEPAlsIMH Hall (PYHKIIUSIMHU.
[IpenenbHBIl MEpexoa B HepaBeHCTBaxX. HempepbIBHOCTh (YHKIIMU B TOYKE. TOYKH pas3pbiBa
¢ynkunu. CBoiicTBa (QYHKUUH, HENpEphIBHBIX B TOYKEe. HempephIBHOCTH 3IIEMEHTapHBIX
byHKIMI. DOKOHOMHYECKass MHTEpIpEeTalns HENpephIBHOCTU. 3amedareibHble Ipeebl.
HenpepsiBHOCTS Ha MHOXecTBe. CBOICTBA QYHKINH, HETPEPBIBHBIX HA OTPE3KE.

Tema 11. IuddepennmpoBanue GyHKIHUN OTHON TEPEMEHHOM.

Onpenenenne npou3BonHONW (yHKIMM B Touke. OJHOCTOPOHHHME MPOU3BOJIHBIE.
I'eomeTpuyeckuit cmbica mpouszBoAHou. [IpomsBogHas B skoHOMuKe. [IpaBuiia BbIYMCIIEHUS
IPOM3BOJIHBIX, CBSI3aHHbIE C apU(PMETUYECKHUMHU JEHCTBUAMHU Haja (QyHKuusMH. [IpomsBoanas
cinoxxnou pyukiuu. [IponsBognas odparHor ¢pyHKIMU. Tabauia Mpou3BOAHBIX. IJIACTHYHOCTH
¢ynkunu. IlpomsBoanble BbICIIMX mopsakoB. Juddepennuan ¢yakmuu. ['eomerpuueckuit
cmeicnn muddepenuana. Juddepenuupyemocts ¢yHKIMM B Touke. HeoOxommmoe ycimoBue
muddepenimpyemoctd GyHkIu B Touke. CBs3b AuddepeHunpyeMOCTH U CYIIECTBOBAHHS
KOHEUHOU npon3BoaHOU. [IpubmmkeHHbIe BRIYUCICHHS TTpH oMmonu auddepennuana. Teopema
®epmMma, Teopema Pomis, Teopema Jlarpanxa, reopema Komm, npasuio Jlonurans.

Tema 12. MOHOTOHHOCTB, SKCTPEMYMBI U BBITYKJIOCTh (PYHKITUW OJTHOW TTIEPEMEHHOM.

Monotonnsle ¢pynkuuu. Ilpuznaku MoHOTOHHOCTH. CTanMoHapHBIE TOYKH. JIOKalbHBIE
OKCTpeMyMbl ~ (DYHKIIMM OIHOW mepeMeHHOW. [lpu3Haku CyIIecTBOBaHUS JIOKAJIBHOTO
skcTpemyMa. OrmpeneneHus BBITYKIOCTH (YHKIIUM Ha MpOMEXyTKe. [IpU3HaKu BBITYKJIOCTH
nuddepermupyemoit Gpyuakmuu. Toukn nepernda rpaduka ¢pynkiuu. [Ipu3HaKu CyecTBOBaHUS
Touek mepernba. Acumnrtorsl rpaduka ¢yHkuuu. McciaenoBaHue (GYHKIMH M TOCTPOEHUE
rpaduka.

Tema 13. MuTerpupoBanue GpyHKIINH OJHOM TEPEMEHHOM.

[TepBooOpasznas ¢yHKkuMs W ee cBoiicTBa. Heompenenenuwiii wmHTerpan. Tabmuna
HEOIpeAENeHHBIX UHTErpanoB. OCHOBHBIE METO/Ibl BBIUMCIECHHSI HEONPEAECIEHHOI0 MHTErpaa.
Omnpenenennbiii uHTerpan. Murerpupyemsie QyHkunu. CBOICTBa OmMpeeNeHHOr0 HWHTErpaja.
Teopema o cpenHem 3HadeHUH. OnpeneeHHbId HHTErpal ¢ TEPEMEHHBIM BEPXHHUM IPEIETIOM.



7

®opmyna Herorona-JIeiiOHuiza. OCHOBHBIE METOJIBI BBIYMCIICHHUSI OMPEIEICHHOTO HHTETpasa.
[Tonatue o mpUOIMIKEHHBIX METOAAX BBIYMCICHHUS OIpeesIeHHOro HHTerpana. HecoOcTBeHHbIE
uHTerpaiel. [[puMeHeHne onpeaeeHHbIX HUHTErPaioB B 3KOHOMUKE.

Tema 14. @yHKIIMM HECKOJIBKUX IEPEMEHHBIX.

Onpenenenve GYHKIMM N NepeMeHHbIX. @DYHKIUHU HECKOJbKHUX MEPEeMEHHBIX B
skoHoMHKe. Ilpenen ¢yHKuMH n mnepeMeHHbIX. HempepblBHOCTE (DYHKIIMH HECKOIBKUX
nepeMeHHbIX. YacTHbIe MPOU3BOAHBIE B TOUKE M YaCTHBIE MPOU3BOAHbBIE (QYHKINH. Beruucnenue
YacTHBIX MPOM3BOAHBIX. [luddepenuupyemocts QyHKIMH n nepeMeHHbIX. [lomHBIHA
nuddepeHnuan, ero reoMeTpuvYecKuid CMbICI. YcioBus nuddepeHupyeMocTd GyHKIUA N
nepeMeHHbIX. YacTHas mNpou3BOAHAS CIHOXKHOM (QyHKIMH. DIaCTUYHOCTh (YHKIHMHU IO
nepeMeHHON. YacTHbIE MPOU3BOIHBIE BBICIIUX MOPSIIKOB, CBOMCTBO CMEIIAHHBIX MPOU3BOIHBIX.
[IpousBopnass (QyHKIMM 1O HampaBieHuoo. ['paaueHT (QYHKIMM M €ro CBOWCTBA.
OKOHOMHUYECKHI mpuMepsl (TpelenbHas HOpMa 3aMeIleHUsT PecypcoB, 3JIaCTUYHOCTH
3aMelIeHus pecypcos, knacc pynkuuii CES).

Tema 15. JlokanbHBIE SKCTPEMYMBbI (YHKIIUA HECKOJIBKUX TEPEMEHHBIX.

Beimykisie MHOkecTBa. OmpezneneHus BBITYKJIBIX BBepx (BHU3) (yHkuuil. Ilpusnaku
BBIMYKJIOCTH. DKOHOMUYECKasi MHTEPIIpETaIHsl BRITYKIOCTH (pyHKUIMU. JIOKaTbHbBIE SKCTPEMYMBbI
(YHKLIMN HECKOJBKUX TIEPEMEHHBIX. YCIOBUS CYIIECTBOBAHUS JIOKAJBHOTO OHKCTpEeMyMa
(ToxazaTenbCTBO IS ABYX MEPEMEHHBIX). DKOHOMUYeckue mpumepbl. OnHOpoaHbIe QYHKINH,
UX CBOMCTBA Y IPUMEHEHHUE B SKOHOMHUKE.

Tema 16. uddepenunanbapie ypaBHEHHUS.

HuddepenunanbHoe ypaBHEHHE, €ro TMOPANOK, pemieHue IuddepeHInanTbHOro
ypaBHEHHUS, UHTErpaibHas KpuBas. 3agada Ko s quddepeHnnansHoro ypaBHeHUs IEPBOTO
nopsiaka. OOmee u yacTHoe pemieHue AU(QepeHInanbHOTO ypaBHEHHsI NEPBOTO MOpPSAKa.
DOKOHOMHUYECKHE MpUMepbl (MOJeNb €CTeCTBEHHOTO pOCTa BBINYCKa,  MOJEIb Hay4yHO-
TEXHUUYECKOTO IIporpecca HEUTPaIbHOrO M0 X3ppo1y, MOAEIb HayYHO-TEXHUYECKOIO Iporpecca
HEUTpabHOTO 1O XUKCY). HTerpupoBaHue OCHOBHBIX THUIIOB MU (PepeHINATBHBIX YpaBHEHUN
NEepBOro MOpsika (YpaBHEHHUS C PA3ACISIOMIUMUCS TEPEMEHHBIMHU, OJHOPOJAHBIC, JTHHEHHBIE).
DKOHOMHYECKHUE MPUMEPHI (MOJIETh HAYIHO-TEXHUYECKOTO Mporpecca HeuTpaabHoro mo Coloy,
MOJIeNIb UHAMHUKU PBIHOYHBIX LIeH, (PYHKIMS cIpoca ¢ MOCTOSHHOW 3JaCTUYHOCTHIO, MOJIENb
(UHAHCOBBIX NMOTOKOB MHBECTULIMOHHOTO MPOEKTa, AUHaMHuueckas mozaenb KeiiHca, ypaBHeHue
CaMynanibcOHa, MOJENIb pOCTa C IOCTOSHHOM CKOPOCTBIO, JIOTMCTHYECKas MOJENIb pOCTa,
npousBoacTBeHHas pynkius CES).

Teopust BEpOATHOCTEN U MaTeMaTHYECKasi CTAaTUCTUKA

Tema 17. CniyqaitHbie COOBITHS.

[Ipenmer TeopuM BEPOATHOCTEM W €€ 3HAYEHHE JUII DKOHOMHYECKOM HAYKH.
[IpocTpaHcTBO AIeMEHTapHBIX COOBITHI. AnreOpa coobiThid. [ToHsATHE ClTydyaltHOTO COOBITHSI.

Tema 18. BeposiTHOCTB ciTy4aifHOTO COOBITHS.

DneMeHThl KOMOMHAaTOpUKU. YacTora  COOBITHS, €€  CBOMCTBA, CTAaTHCTHYECKas
YCTOMYMBOCTh 4acTOThl. AKCHMOMBI Teopun BepoaTHocTel. [Ipocreiinye cieacTBust U3 aKCUOM.
Kiaccuueckoe m reoMeTpruyecKoe OINMpeeIeHUsT BEPOITHOCTU CiydailHOro coObiTus. Teopema
CIIOKEHUs BEpPOSITHOCTEH. YCJIOBHAas 4YacTroTa, €€ YCTOMYMBOCTb. YCJIOBHasi BEPOSTHOCTH
cobpiTusa. dopmyna ymHOXKEHHsI BeposiTHOCTEeH. HeszaBucumbie coObiTus. DopMyna TMONTHOU
BepossTHOCTH U (popmyna baiteca. Cxema bepnymmn. ®opmyna bepuymnu. Teopembr Myaspa-
Jlannaca (6e3 moka3aTenbCTBA).

Tema 19. CnyuaiiHble BETUYHHBI.

[Tonsitue cmydaiiHol BenmuuuHBL. JluckpeTHbie ciydaitHbie BenmmuuHbl (JICB). Psag
pacnpenenenus. bunommaneHOoe pacnpenenenue. Pacnpenenenue Ilyaccona. HesaBucumeblie
Cly4daiiHple BeNIHYMHBI. CUCTEMBI CIIy4alHbIX BeIMYUMH. DYHKIHUM OT CIy4alHbBIX BEJIMYHH.
Maremarnueckoe oxunanue JICB, ero BeposTHOCTHBIM cmbIci. CBONCTBA MaTeMaTH4ECKOIO
OXKMJaHUS CciaydaliHON BennuuHbl. Jucnepcus ciydaliHOM Benu4MHBI, ee cBoiicTBa. CpenHee
KBaJpaTUYeCKoe OTKJIOHeHHe. HemnpepsiBHbIe ciydaitHpie BenuuuHbl (HCB). ®ynkmus



pacnpenesneHus: Cl1y4aiiHOi BEJTMYMHBI, €€ CBOMCTBA. [IITOTHOCTE pacnpeneneHusi BEpOsITHOCTEN
CIy4ailHOM BEJIWYMHBI, €€ CBOMCTBAa. MaTeMaTH4eCKOe OXHUIAHUE, IOUCIIEPCHS U CpPEIHEE
kBagpaTtuueckoe  otkiaoHenue HCB.  PaBHomepHoe — pacmpenenenue.  HopmanbHoe
pacnpenenenue. Mojaa, MeuaHa, aCUMMETPHSL, SKCLIECC.

Tema 20. D1eMeHTBI KOPPEISIIUOHHON TEOPHUH.

@OyHKIMOHANbHAS 3aBUCUMOCTh M Koppensauus. @ynkuus perpeccun. KoppensaunoHHsii
MOMEHT ¥ KO3 (DUIIMEHT KOPPESITUH.

Tema 21. 3akoH OONBIINX YHCEI.

[Tonsitue o 3akone Oompmux 4yucen. HepaBenctBo UeOwmmeBa. Teopema YeObrmena.
Teopema beprymu.

Tema 22. OcCHOBBI BBIOOPOYHOTO METOJA M DJIEMEHTBHl CTATHCTHYECKOW TEOPUHU
OIICHUBAHMSI.

I'enepanbHass W BBHIOOpOYHAS COBOKYIMHOCTHU. BapuWalnMoOHHBIA psi, WHTEPBAJIbHBIN
BapuanMoHHbld  pana. [lomuron, rucrorpamMa. Breibopounas ¢yHKIMS —pacrpeneseHus.
YucnoBble XapaKTEPUCTUKH BBIOOpPKU. TodeuHoe OIleHMBaHHE IapaMeTPOB PaCIpPEEICHHUS.
HecmeneHHOCTD, COCTOSTETBHOCT M 3(PQPEKTHUBHOCTH OICHKH. BbIOOpOUHas cpegHss Kak
OIICHKa TeHepaibHON cpeaHed. OueHka reHepaibHON aucriepcud. MIHTEepBanbHOE OLIEHHMBaHHE
napameTpoB pacrpezeiieHus. JloBepUTENbHBIM HHTEpBAJ U JIOBEPUTENIbHAs BEPOSITHOCTD.
NHTepBanbHOE OIIEHUBAHUE T€HEPATTBHOM CPETHEN M TeHEPAIbHON AUCIIEPCUH.

JIuHeliHOe TporpaMMHUpPOBAHUE

Tema 23. [IpeaMer MaTeMaTHYECKOTO MPOrpaMMHUPOBAHUS.

[Ipumepsl  5KOHOMHMYECKMX  3aJa4, pEUIaeMbIX  METOJlaMd  MaTeMaTH4eCKOTO
IPOrpaMMHUPOBAHUS. Knaccudukanus OCHOBHBIX METO/I0B MaTeMaTHUYECKOTrO
IpOrpaMMHUPOBAHUS.

Tema 24. CumImeKkc-MeTo ] pelieHus 3aAa4 JUHEHHOTO MPOrpaMMUPOBAHUS

CumrnekcHble TaOMUIBl. DKOHOMHUYECKAas WHTEPIPETAHs DJIEMEHTOB CUMILUICKCHOU
TaONMUIEL. Y IydIIeHHe OMOpHOTro pemieHus. OnpeaeneHrue BeIyIuX CTo0na u cTpoku. Beidop
HAyYaJIbHOTO JOIYCTUMOT0 Oa3MCHOTO peieHus. BBeeHne HCKyCCTBEHHBIX IEPEMEHHBIX.

Tema 25. JIBOMCTBEHHOCTD B JINHEHHOM MPOrPAMMHUPOBAHUH

JIBOWMCTBEHHbIE 3a/auyl. DKOHOMUYECKas MHTEpHpEeTanus Mapbl JBOMCTBEHHBIX 3aJ]ad.
TeopeMbl IBOMCTBEHHOCTH, X SKOHOMUYECKAsi HHTEPIIPETALH.

Tema 26. TpancnoprtHas 3agada

DKOHOMHYECKasT M MareMarhdeckas (GOpMyIHpPOBKH TPAHCIOPTHOM 3amauu. Merton
noreHanoB. OCHOBHBIE CHOCOOBI  TOCTPOCHUS  HAYAJIbHOTO  OMOPHOTO  pEIEHHUS.
TpancropTHble 3ajaddl ¢ HapyIIEHHBIM 0OajaHCOM MPOU3BOJACTBA M MOTPEOJICHHUS.
TpancnopTHbIE 337]a4H C JOTIOJHUTEILHBIMU YCITOBUSMH.

DIIEMEHTHI CETEBOr0 TUIAHUPOBAHUS U TEOPUH UTP

Tema 27. CereBoe MmiIaHUpPOBaHUE

Cerp mpoekta. Kputnueckwii myTb, BpeMs 3aBEpIICHHS MPOeKTa. Pe3epBbl COOBITHH,
pe3epBbI ONEpPALUi.

Tema 28. Dy1eMeHTHI TEOPUU MATPUYHBIX UTP

Urpa xak martemarmueckas Mojnenb KoH(pmukra. OCHOBHBIE TOHSTHS TEOPUU HID.
Knaccudukanmst urp. Matpuunsie urpsl. CMmemnmannbie crpaterud. [ padoaHaTuTHdecKuii METo
peuieHus urp.

6. HNEPEYEHb TEM 3AHATUIA CEMUHAPCKOI'O TUIIA

Tabnuna 6.1 — [pakruyeckue 3anstust/ Cemunapckue 3anstus / JlaboparopHbie paboTh

Ne Bu 3ausaTus /
Tema 3angaTus
TEMBI OueHo4HOE CPEeNICTBO
1 2 3
1 cemectp
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[13.1. T'eomeTpuueckue BEKTOpHI, JHUHEHHBIC ONEpaLnH, OAa3HCHI,
KOOPAWHATHI BEKTOPA.
I13.2. CkansgpHoe npousBeieHne. BekTopHOe Mpon3BeieHue.

I13/Pewmenue
MPaKTHYCCKUX 33734

I13.3. MeTox KoopIrHAT.

I13/Pemenue

2 [13.4. IIpsimast TUHMS HA TIOCKOCTH. MPaKTUYECKUX 3a1a4
[13.5. TlonsipHBIE KOOPAMHATHI.
3 |113.6. Oneparwu ¢ Matpuitamy. TpaHncnoHMpOBaHNE MATPUILIBL. [13/Perenue
[13.7. IlpousBeaeHue MaTpull. IIPaKTUYECKUX 3a7a4
4 [13.8. Brruncnenue onpenenuTenci. [13/Pemenne
MPAKTHYECKUX 3a/1a9
5 I13.9. Panr matpuiipl. [13/Perienue
NPaKTHIECKUX 33734
[13.10. Oo6parnas wmatpuua. Brruucnenwe oOpatHoir matpunsl c|I13/Pemenue
6 MOMOIIBIO aNTeOpanuecKUX JTOMOTHEHHH. MPAKTHYECKUX 3a/1a9
[13.11. Beruucnenne oOpaTHONH MATPHITHI C TTOMOIIBI0 3JIEMEHTAPHBIX
npeoOpa3oBaHuii. MaTpuuHBIE YpaBHEHHS.
[13.12. Cucrems! muHeNHBIX ypaBHeHnH. ®opmMynbel Kpamepa. [13/Pemenne
7 [13.13. Cucremsl muHeHHBIX ypaBHeHMA. MeTon ["aycca. MPaKTUIECKUX 3a1ad
[13.14. OpHopomHBIE CHCTEMBl JUHEHHBIX ypaBHeHHI. Permenue
HEONPEeTICHHBIX CUCTEM JITHEHHBIX YpaBHEHHUH.
] [13.15. CobcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE YUCTIa MATPHULIBL. [13/Pemenne
I13.16. 3HaKOMCTBO C JIMHEHHOH OATAHCOBOM MOJICIBIO. MPaKTUIECKUX 3a7ad
2 ceMecTp
9 [13.17. Ilpenen unciaoBoi MOCIEIOBATEIHLHOCTH. I13/Pewmenue
NPaKTUIECKUX 33734
10 [13.18. [Ipenen ¢pynkumii. HempepsiBHBIE QYHKIHH. [13/Pemenne
I13.19. 3ameuaTenbHBIC TTPEICTBI. MPaKTUIECKUX 3a7ad
[13.20. duddepenuupoBanue ¢yukiuid. Juddepennman u ero|[13/Pemienue
11 |mpumeHeHue. NPaKTHIECKUX 3a7a4
I13.21. Belyucienue npeaenos ¢ IOMOMIbIO pasuia Jlonurais.
[13.22. MOHOTOHHOCTb U DKCTPEMyMbI (PYHKIHUHU OxHOM repemeHHOi. |[13/Perienne
12 |BbImyKJIOCTb U TOUKH Neperuoa. NPaKTUIECKUX 3a7a4
[13.23. HccnenoBanue GyHKIUN U OCTPOCHHE TpaduKa.
[13.24. HeomnpeaeneHHBIE HHTETPAITE. [13/Perienue
13 [13.25. OnpeneneHABIC HHTETPATTBI. MPaKTUIECKUX 3a1ad
[13.26. HecobGctBennble unHTerpansl. [IpuiokeHus: ompeneneHHBIX
WHTETPAJIOB.
[13.27. ®yHKIMK HECKOJIBKUX MepeMeHHbIX. UacTHbie ipou3Boanbie. |[13/Perienue
14 |Tlonmusblit ntuddepeHnnan GyHKIUN HECKOIBKUX MEPEMEHHBIX. IIPaKTUYECKUX 3a7a4
[13.28. I'papuent. [Ipon3BogHas 10 HANIPaBJICHUIO.
15 [13.29. JlokanbHble 3KCTpeMyMbl QYHKITUH HECKOIBKUX IepeMeHHbIX. |[13/Perienue
MPAKTHYECKUX 3a/1a9
I13.30. duddepeHunanbubie  ypaBHeHUs ¢ paszgestoniumucs | [13/Perienne
nepeMeHHbIMU.  JIuHe#Hble, oxHOpoAHble  And¢epeHInaNbHbIC | MPaKTHIECKUX 3a1a4
YpaBHEHHS TIEPBOTO MOPsIIKa, ypaBHeHHE bepHyn.
16 I13.31.  Jlunelinsle omgHOpomHble audQepeHIMaIbHbIe YPaBHCHHS
BTOPOT'O TIOPAJKA C MOCTOSHHBIMH K03 hUIIeHTaMH.
[13.32. Jlunelinsle HeomHOpoaHble nuddepeHInanbHble ypaBHEHUS
BTOPOTO TOPSAKA C MOCTOSHHBIMU KOA(P(UITMEHTaMU U CIIEIIHAIBHOM
MIpaBO YacCThIO.
3 cemecTp
[13.33. Cayuaiiasle coObiTusi. Omnepaunu Hapn — ciaydaiiaeivu|[13/Pemenue
17  |coObITHSMHU. MPaKTUIECKUX 3a1a4
113.34. DnemeHTs KOMOMHATOPUKH.
18 |I13.35. Knaccuueckas BEpOSITHOCTb. [13/Penienne
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[13.36. TeopeMbl CIOKEHUSI U YMHOXKEHHS BEPOATHOCTEH. Y CIIOBHAS|IIPAKTHUECKUX 3a/1ad
BEPOATHOCTb.
[13.37. ®opmyna mosrHO# BeposTHOCTH 1 popmynsl baiteca.
113.38. ®opmyna bepnym u Teopemsl Myaspa-Jlanaca.
[13.39. uckpeTHble cilyyaiiHble BEIMYUHBL. 3aKoHbl pacnpeyuieHus. |I13/Pemenue
[13.40. YncnoBsle XapaKTEpUCTUKN AUCKPETHBIX CIyYalHbIX BEJIUUYUH. |[IPAKTHUECKUX 3a/1ad
[13.41. bunomuanbpHOE pacnpenenenne u pacupenencane [lyaccona.
19 [13.42. HenpepsIBHBIE CiTy4aliHble BETUYMHBL. 3aKOHBI pacTIpeieIeHHUS.
[13.43. YwucnoBble xapakTepuCTUKH. HenpepsIBHEIX cioydailHBIX
BEJIMYMH.
[13.44. PaBHOMEPHOE pacTpeieiieHHe, TOKa3aTeIbHOE pacipeIeiTHue.
[13.45. HopmanbsHOe pacnpenieeHue.
20 [13.46. KoppensiuoHHbIH MOMEHT ¥ KO3(PPHUIUEHT KOPPETSLUH. [13/Pemenne
NPaKTUYECKUX 33734

21 |[13.47. 3akon Oonpminx uuces. HepaBenctBo UYeOnimieBa. Teopema|I13/Pemenue
UYeoOnmmesa. Teopema beprymnm. IIPaKTUYECKUX 3a7a4

22 |[13.48. OcHOBBI BBIOOPOYHOIO MeTona. BbIOOpOUHAas COBOKYITHOCTS,|I13/Pemenue
BBIOOpOUYHass (QyHKOUS pacnpeneneHus. [ mcrorpaMma, IOJIMTOH |IPAKTHYECKHX 3374
4acTOT, HHTEPBAJILHBIN PSJI.

4 cemecTp

23 |I13.49. CocraBnenue MaTeMaTHYECKUX Mopeneil amst skoHoMmuueckux |[13/Pemenne
3ajady. NPaKTUYECKUX 3a7a4
I13.50. T'paduveckmii MeTOnq  pelICHHS 33Ja4d  JIHHEWHOTO
MPOTPaMMHUPOBAHHS.

24 |I13.51. IIpuBenenue 3a1a9 K KaHOHHIECKOU (hopme. [13/Perienue
[13.52. Cummmnexc-MeTon. 3a1aua IpON3BOCTBEHHOTO TUTAHUPOBAHUS. |TIPAKTHICCKUX 3a/1a4
[13.53. Cummnnekc-mMeron. 3agada o auere. MeTox HCKYyCCTBEHHOTO
Oazmuca.

25  |I13.54. CocraBneHue U peleHne TBOUCTBEHHBIX 3a1a4. [13/Perienue
I13.55. Ananm3 Ha 9yBCTBUTEIHHOCTD. MPaKTUYECKUX 3a/1a4

26 |[13.56. Tpaucnoptaeie 3amauu. IlocTpoenme HauanbHOTO IUIaHa|l13/Penenne
MIEPEBO30K. NPaKTUIECKUX 33734
I13.57. MeTon nOTeHLHAIIOB.

[13.58. OTKpBITEIC TPAHCTIOPTHBIC 3a4a4H.
[13.59. 3agaun ¢ TONOTHUTENBHBIMU YCIOBUSMH.

27 |II3.60. Iloctpoenne ceru mpoekTa. Kputnueckuiét mytb, Bpems|I13/Pemenne
3aBEpIICHUS IIPOEKTa. IPaKTUYECKUX 3a7a4
I13.61. Pe3epBol cOOBITHI, pe3epBBI ONEPALH.

28  |I13.62. MatpuuHble Urpsl. UncThie cTpaTeruy, NpuHIMI MakcumuHa H |[13/Pemenne
ceJUIoBasi TOUKa. HPaKTUYECKUX 3a7a4
[13.63. I'padoaHaATHYECKAN METOT PEIICHUS MATPUIHBIX UTP.

[13.64. PenieHne MaTpU4HOM UIPbI B CMEIIAHHBIX CTPATETUAX.

* T13 — mpaktuueckue 3auatusi, C3 — cemuHapckue 3ausatus, JIP — mabopaTopHbie pabOThI

7. METOAUYECKHUE YKA3ZAHUA JJI1 OB YYAIOIIUXCA

7.1. Mertoanuyeckue yKazaHus JJ1s1 00y4AOLIErocs 1Mo 0CBOCHUI0 TUCHUNINHBI
Jlist hopMHUpPOBaHKS YETKOTO MPECTABICHUS 00 00beMe U XapaKTepe 3HAHUN U YMEHUH,
KOTOPbBIMHU HAaJI0 6y1[eT OBJIAJCTh II0 AUCHUIIJIMHE B CaMOM HaydaJic y‘IG6HOFO KypcCa
00ydJaronuiics J0JKEH 03HAKOMHUTBCS ¢ y4eOHO-METOUYECKON JOKYMEHTAIUEH:
— pa60qel?1 HpOFpaMMOI\/'I JUCHUINIIMHBI: C OCIAMHU U 3aadyaMM JUCHUIIIIMHBI, €€ CBA3JAMHU C
JIPYTUMU JUCIUIUTMHAME 00pa30BaTEIbLHON MPOTpaMMBbI, NMEpEeYHEM 3HAHUM U YMEHHH,
KOTOPBIMH B ITPOLCCCC OCBOCHUA NUCHUIIIIMHBI NOJIKCH BJIAACTh 06yLIaIOH_II/II\/'IC}I,
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— TOpSAKOM TMPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAa€MOCTH M IMPOMEXKYTOUHOH
aTTecTalluu;
— TpaduKoM KOHCYJIbTAIMK MperoaaBaTencii kadeapsl.

CucremMaTuueckoe BBINIOJHEHHE Y4eOHOW paboThl Ha 3aHATHSAX JIGKIMOHHBIX U
CEMHUHApPCKUX THIIOB, a TAaKXXE BBIMIOJHEHUE CaMOCTOSTEIbHONW pabOThl IMO3BOJMT YCIEITHO
OCBOUTH JUCHUIIIIUHY.

B mpouiecce ocBoeHUs AUCHUTIIIMHBI 00y4aIOIUMCS CIIEIYET:

— ClIylaTh, KOHCIIEKTUPOBATh U3JIAraeMbIi IIPEIoJaBaTeIeM MaTepuall,
— CTaBUTb, OOCYXKJAaTh aKTyaJbHbIe IPOOJIEMbI Kypca, ObITh aKTUBHBIM Ha 3aHATHSX;
— 3aJlaBaTh MNpENoAaBaTCIO YTOYHAIOMHNEC BOIPOCHI C ICIBIO YIACHCHUA TCOPCTUUCCKHUX

TOJIOKCHMIA,

— BbBIIOJHATD 3aaHUA MMPAKTUUCCKHUX 3aHATHUU NOJHOCTHIO U YCTAHOBJICHHBIC CPOKH.

[Ipu 3arpyaHeHHSIX B BOCIPHUSATUU MaTepuaia CleayeT OOpaTUThCS K OCHOBHBIM
JUTEpaTypHbIM HcTOuHUKaM. Ecium pazoOparbcs B Marepuaje HE yJaloch, TO OOpaTHTCA K
JexTopy (Mo rpaguKy ero KOHCyJIbTalWi) WM K MPErnoJaBaTeIlo Ha 3aHATUSAX CEMHUHApPCKOIo
THUIIA.

OOyuaromumcsi, TPOMYCTUBIINM 3aHATHS (HE3aBUCHUMO OT NPHYMH), HE HMEIOIINM
MUCBbMCHHOT'O PCIICHHUA 3aaa4 WK HC MOATOTOBUBIIMMCA K JAHHOMY 3aHATHIO, PCKOMCHAYCTCA
HE TIO3KE YeM B 2 - HEACNbHBIM CPOK SBUTHCS Ha KOHCYJIBTALMIO K MPENOAABATENIO0 U
OTUHUTATHCA IIO TEME.

7.2. Opranusanmsi CaMOCTOSITeIbHON padoThl

ITon camocrosiTensHOW pabOTOM OOydJaroImMXCS TOHUMAeTCs IUlaHupyemas pabora
00ydJaromMxcs, HalpaBJIeHHAs Ha (OPMUPOBAHUE yKa3aHHBIX KOMIIETCHIUH, BBHIIONHSAEMAs BO
BHEAYAUTOPHOE BpeMs TI0 3a/IlaHUIO U TP METOAMYECKOM PYKOBOJICTBE MpenoaaBares, 0e3 ero
HETIOCPECTBEHHOTO yJacTusl.

Metoauyeckoe oOecriedeHne CaMOCTOSTENbHOW pabOThl NMpPU HATUYUU O0YYaroIuXcs
JWIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH TIpEJCTaBIAeTCS B (OpPMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSAM HX 370POBBSI.

Bunpl camocTosiTenbHON paboThI MO JUCIUTIIIMHE TIPEICTaBlIeHbI B Tabmuie 7.2.1.
Ta6mura 7.2.1 — Opranuzanust caMOCTOSTEIBHOM PabOThl 00YUAIOIIET0OCs

Ne o
Bun camocTosTenbHOR padboThI
TEMBI
1 2

1-4 |M3yueHue TEOpEeTUYECKHX BOIPOCOB Kypca, IIOANOTOBKA K MPAKTUYECKUM 3aHATHAM, IOATOTOBKA
K TECTHPOBaHUIO (KOHTPOIHHBIM paboTam) Nel. IToaroTroBka K 3K3aMeHy.

5-9 |M3ydeHue TeOPETUIECKUX BOIPOCOB Kypca, MOJArOTOBKA K MPAKTHYECKUM 3aHATHSAM, TOATOTOBKA
K TECTUPOBaHMIO (KOHTPOJbHBIM paboram) Ne2. [ToaroroBka K S9K3aMeHy.

10-13 |M3y4eHune TeopeTHUECKUX BOIIPOCOB Kypca, HOATrOTOBKA K IPAKTUYECKUM 3aHATHUIM, IOATOTOBKA
K TECTHPOBAHUIO (KOHTPOIHHBIM paboram) Ne3 IToaroToBka K IK3aMeHY.

14-16 |3y4eHune TeopeTU4ECKUX BOIIPOCOB Kypca, HOATrOTOBKA K IPAKTUYECKUM 3aHATHUSIM, IOATOTOBKA
K TECTUPOBaHMIO (KOHTPOJbHBIM paboram) Ne4 [TonroroBka K 9K3aMeHy.

17-20 |M3y4eHune TeopeTHIEeCKUX BOMIPOCOB Kypca, MOATrOTOBKA K MPAKTUYECKUM 3aHATHUSIM, TOATOTOBKA
K TECTHPOBAHUIO (KOHTPOIHHBIM paboram) No.5. [ToaroroBka K sK3aMeHYy.

21-24 |3y4eHne TeOPETHUECKIX BOIIPOCOB Kypca, MOATOTOBKA K MTPAKTUICCKUM 3aHATHSIM, ITOATOTOBKA
K TECTUPOBaHMIO (KOHTPOJbHBIM paboram) Ne6. [ToaroroBka K S5K3aMeHy.

25-28 |M3y4yeHue TeOpeTHIECKUX BOIPOCOB Kypca, MOArOTOBKA K MPAKTUYECKUM 3aHATHSIM, HOATOTOBKA
K TECTHPOBAHUIO (KOHTPOIHHBIM paboTam) No7 ITonroToBka K SK3aMeHy.

28-31 |M3yueHne TeopeTUUECKUX BOIIPOCOB Kypca, HOATrOTOBKA K IPAKTUYECKUM 3aHATUSIM, IOATOTOBKA
K TECTUPOBaHMIO (KOHTPOJLHBIM paboram) Ne§ IlonroroBka K sK3aMeHy.
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Kaxnerit Bug CPO, ykazanubeii B Tabmume 7.2.1 oOecreueH METOIUYECKHUMHU
MaTepHalaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU
B npenoaaBaHnn JUCHUITIINHBI «MareMaTuka B OCHOBHOM HCIOJIB3YIOTCHA
TPaIUIIMOHHBIE METO/IBI 00y4YeHus. [Ipy H3II0’KEHUH OTACIBHBIX TEM PUMEHSFOTCS aKTHBHBIC H
UHTECPAKTHBHBIC TEXHOJIOTUH  (JCKIMHU-BU3yallM3allid, TPYNIIOBOE pELICHWE 3a7ad Ha
MPaKTUYECKOM 3aHSITUH).
9. PECYPCHOE OBECHHEYEHUME JUCHUIIJINHBI

9.1. Y4eOHO-MeTOoaMYeCKOe U HHPOPMALIMOHHOE 00ecleYeHre U CHUIIMHBI

Ta6muma 9.1.1 — YueOHO-METOANUECKOE 00€eCIIEeUEeHUE TUCIIUILINHEL

bubnuorpadudeckoe onucanue usganus (aBTop, OcHoBHas1/ KauroobecmneueHHOCTD
3aryiiaBue, BUA, MECTO U TOJ U3aHHA, KOJI. CTP.) JOTOJHUTEND |  KoJ-BO. DIIEKTPOHHBIE
Has 9K3. B pecypcehl
JTepaTypa (8
CIIoI'dY
1. Beiciiasg mateMaTHKa AJ1s1 5KOHOMHCTOB : yuyeOHUK | OcHOBHas 741 9bC ZNANIUM

/ [H.ILL.Kpemep u ap.] ; nox pea. H.III.Kpemepa .—
3-e u3a. — Mocksa : FOHUTU. [ana, 2014 .— 479
c. — Nmerotcst apyrue roga usganus. — CBeAcHUS
Taroke moctynHsl o MuaTteprery: ObC 3HannyMm.

2. Kpacc M.C. Maremarnka B 3koHOMUKe. ba3oBeiii |  OcHoBHas ObC IOpaiit
Kypc : YueOnuk s 6axanaBpos / Kpacc M. C. — 2-
€ U3A., UCTIP. U J0I .— DJIEKTPOH. JaH. — MOCKBa :
M3narensctBo FOpaiit, 2019 .— 470 c.

3. OOmmuii Kypc BBICHICH MaTeMaTUKH IS | JOTIOJHUTEIb 9bC ZNANIUM
9KOHOMHCTOB:  Y4eOHUK / mom pen. B.M. Has

EpmakoBa—  Mocka : OOO  "Hayuno-

n3narensckuid neatp MHOPA-M", 2010 — 656 c.

5. Kpemep H.III. Teopus BeposTHOCTEH U | AOMOJHUTENb 9bC IOpaiit
MaremaTuyeckas cratuctuka: B 2 4. Yacte 1. Hast

Teopuss BeposTHOCTEH [DJIEKTPOHHBIN pecypc]
yueOHUK U npaktukyM / Kpemep H.I. — 4-e usn.,
nep. u pon. — M. : UzpatensctBo FOpaiit, 2018. —

264 c.
6. Kpemep H.II. Teopus BEpoATHOCTEH W | TOTOTHUTEINb ObC IOpaiit
MaTeMaTu4deckasts cTaTUCTHKa : B 2 4. Yacte 2. Has

MaremaTnueckas CTaTUCTHUKA [DnexkTpoHHBIH
pecype] : yueOnuk u mpaktukym / Kpemep H.II. —
4-e uzm., iep. u mon. — M. : M3garensctBo FOpaiir,

2018. — 254 c.

7. lllumaues B.C. Bricmiasg mMatematnka : Y4eOHOE | JOIMOJIHUTEND 9BbC IOpaiit
nocooue ms By3oB / Illumaues B. C. — 8-e u3n., Has

mep. M JAom .— ODIJEKTpoH. JaH. — MockBa :

W3narensctBo F0paiit, 2019 .— 447 c.

Ta6mmma 9.1.2 — [lepeuennb coBpeMeHHBIX npodeccnoHanbHbIX 0a3 gaHHbIX (CITBJI)

Ne HaumenoBanue CIIB/I

1 | Dnexrponnas 6ubanoreka Grebennikon.ru — www.grebennikon.ru

2 | Hayunas snextponnas 6ubnunorexka eLIBRARRY — www.elibrary.ru
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[98)

Hayunas snektponnas 6ubnmoreka KubepJlennka — www.cyberleninka.ru

N

baza nanueix [TOJITTPE/] CripaBounuku — www.polpred.com

5 | baza mamapix OECD Books, Papers & Statistics na mmarpopme OECD iLibrary —
www.oecd-ilibrary.org

Ta6muma 9.1.3 — [lepeyens nndopmarmorHsix cnpaBounbix cuctem (MCC)

No HaumenoBanue UCC

1 | CopaBounas mpaBoBasi cucrema KoucympranTllnioc (MHCTaUITMPOBAaHHBIA pecype
CIIOI' DY mmm www.consultant.ru)

2 | CopaBounas mpaBoBas cuctema «['’APAHT» (uncrammpoBannbiii pecype CIIOI' DY wnmm
www.garant.ru)

3 | Uudpopmanmonno-cipaBounass cucrema «Komekc»  (MHCTaJUIMPOBAHHBIA — pecypce
CIIoI' DY mmm www.kodeks.ru)

OnekTponHas oubnmoreynas cuctema BOOK.ru - www.book.ru

DnexrponHas 6ubanorednas cucrema D5C FOPAUT — www.urait.ru

OnekTpoHHO-0nbmoreunas cucrema 3SHAHUYM (ZNANIUM) — www.znanium.com

N N[ | b~

OnextponHas 6ubimorexa CII6I" Y- opac.unecon.ru

9.2. MarepuajJbHO-TeXHHYECKOEe 0O0ecriedyeHue y4eOHOro nmpomecca

Jig peanuzauuyd JaHHOW AMCHMIUIMHBI HMEIOTCS CHEIHalbHbIE TOMEIIECHUs IS
MPOBEACHUS 3aHATUN JIEKUMOHHOTO THUIIA, 3aHSATUH CEMHUHAPCKOTO THUMA, TPYNIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTalluu, a TaKKe
MOMEIIEHUS JIsi CAMOCTOSTEIbHON paOOTHI.

Tabmuna 9.2.1 — Ilepeuens nporpammuoro odecreuenus (I10)

Ne Hanmenosanue 110

n/n
1 | Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» utons 2020 T
2 | Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utons 2020 1)
3 | 7-Zip (freeware)

10. OCOBEHHOCTH OCBOEHUA JUCHUIIJIMHBI JIS1 THBAJIUJI0OB U
JIMI C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOydenne OOy4aroUMXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU  3JIOPOBBSL  IIPHU
HEOOXOJMMOCTH OCYIIECTBIISIETCSl HAa OCHOBE aJalTUPOBAaHHON paboueil mporpammbsl ¢
UCIIONIb30BAaHUEM  CHCIHANBHBIX METOJOB OOY4YeHHS ¢ JUAAKTHYECKHX MaTepUalioB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TMCUXO(PHU3UIECKOTO PAa3BUTHS, WHIAMBHIYaTbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3/TOPOBBS TAKUX 00YJArOIIUXCS (00yJaromerocs).

B memsix ocBoeHust yueOHOH NpOTrpaMMbl JHUCIHUIUIMHBI WHBAIMIAMH W JIMIAMH C
OTPaHHYEHHBIMHA BO3MOXHOCTSIMU 3JJOPOBBSI Y HUBEPCUTET 00CCIICUNBALT:

- JUTS. HHBAJIMJIOB U JIMII C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbBSI TIO 3PEHUIO:
pa3MenieHre B JOCTYMHBIX ISl 0OYYarOIIUXCs, SBISIOMUXCS CICTBIMU I CIIA0OBHISAIIIMH,
MeCcTax M B aJaNTHPOBAHHOW ¢opMe CHpaBOYHOH HHGPOPMAIMK O pPACHUCAHWUU Y4EOHBIX
3aHSTHIA, TPUCYTCTBHE ACCHCTEHTA, OKA3BIBAIOIIETO OOYYArOMIeMYCsi HEOOXOAUMYIO MOMOIIb;
BBIITYCK aJIBTEPHATUBHBIX (OPMATOB METOAMYECKHX MaTepUAIOB (KPYHMHBIH MmMpUdT WM
ayauogaie);
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- JUTST MHBAJIMJIOB M JIMIl C OTPAHMYCHHBIMH BO3MO)XHOCTSIMU 3JIOPOBBSI TIO CITYXY:
Ha/IJIeKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEIeHHE HH(POPMALINH;

- JUTSE MHBAJIUJIOB U JIUI C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI, HMEIOIIINX
HapyLICHUsT OMOPHO-JIBUTATEIBHOTO alllapara: BO3MOXKHOCTb OECIpENsTCTBEHHOTO JIOCTYIa
00yJaromuxcsi B yaeOHbIC TOMEIICHUS, TyaJeTHbIC KOMHATHI U IPYTHe MOMeIeHHs Kadeapsl, a
TaKXeE HPGGBIBaHI/Ie B YKA3aHHBIX TOMCIHICHUSAX.

OO6pa3oBanre 00y4JarOIIMXCS C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MOYKET OBITh
OpTraHru30BaHO KaK COBMCCTHO C APYTIrMMHU 06yLIaIOH_[I/IMI/IC}I, TaK U B OTACIIbHBIX I'PyIIax WJIW B
OTIENbHBIX OPTraHU3aIUsX.

11. ®OHJL OLIEHOYHBIX CPEJICTB /151 IPOBEJEHUS TEKYIIE U
IMMPOMEKYTOYHO ATTECTAIIAN OBYYAIOIINXCSA MO TACHUTLIAHE

@oH/T OLIEHOYHBIX CPEACTB JUIsl MPOBEACHUS aTTECTAllMH YPOBHSA C(POPMHUPOBAHHOCTHU
KOMIIETEHIIMH oO0ydJaromuxcsd M0 JUCHUIUIMHE OQOpMIISETCS OTICIbHBIM JIOKYMEHTOM H
SBIISICTCS PUJIOKEHHUEM K pabodel mporpaMMe TUCIUILTUHBI (MOIYJIs).



