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1. HaumeHoBaHUeE JUCHUIIINHEI

«udposas maremaTrka Ha si3bike R 1 EXcely.

2. llepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB OCBOEHHUSI 00Pa30BaTe/IbHOI MPOTrpaMMBbl

(mepeuyeHnb

KOMIIE€TEHLIMI)

IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH M0 JTUCHMUILINHE

C YKasaHMEM HHAHUKATOPOB HX NOCTHKCHUA WU

Kon HaunmeHoBaHue NHaukaTopsl JOCTHKEHUS Pe3yabTaTsl 00yyeHus
KOMIIETEHI] | KOMIIeTeHUH KOMIIeTeHIIUH (3HAHUHA M yMeHus),
U COOTHECEHHBIE ¢
HHAUKATOPAMHM J10CTHKECHUS
KOMIIeTEeHIHM I
YK-4 Croco0HOCTE 3namsb OCHOBHEIE METOIBI
HCIIOJIb30BaTh 1. Vicnonb3yeT OCHOBHbBIE METOABI | TIOJIYUYEHHUS, IPEACTABICHUS,
MIPUKJIATHOE U Cpe/ICTBa MOJYyYEHHUS, XpaHeHusi U 00padoTKH
IIPOrpaMMHOE IIPEJICTaBICHUSI, XPAHEHUS U JAHHBIX
obecrieueHue npu 00pabOTKHN JaHHBIX.
pelieHnn Ymemp nipuMeHsITH OCHOBHbIE
npodeccnoHambHBIX METO/1bl IOJIY4EeHHUS,
3a1a4 IPEJICTaBICHUSI, XPaHEHUS U

00pabOTKHU JaHHBIX

2. JleMoHCTpHpYET BiIaICHUE
npodeccnoHaNbHBIMU MTaKeTaMu
MPUKJIAHBIX TPOTPaMM.

3uamsb ipodeccCHOHATBHBIE
HaKeThl IPUKITAIHBIX
porpaMm

Ymems 1CII0IH30BaTh
npohecCuOHaTbHBIC TAKETHI
MPUKJIIAHBIX TPOTPaAMM

3. BeiOupaet HeoOxoaumoe
NPUKIIAIHOE TPOrPAMMHOE
oOecrieueHne B 3aBUCUMOCTH OT
pemaeMon 3a1auu.

3namp NpUKIaIHOE
IporpaMMHOE 0OecriedeHue

Ymemp Br16UpaTH
HEO00XO0IMMOE TIPUKIIATHOE
o0OecIieyeHne B 3aBUCHMOCTH
OT pellaeMbIX 3a71a4

4. Ucnionb3yeT NpuKIagHoe
MporpaMMHOE 0OecIieueHue JIst
peleHus KOHKPETHBIX
IMPUKJIAAHBIX 3a1a4.

3namsb Ha3HAUCHUE
NPUKJIAJIHOTO TPOrPAMMHOTO
obecreueHus

Ymems ucnonb3oBarth
HPUKITAHOE TPOTPaMMHOE
o0ecrieyeHue sl pereHus
KOHKPETHBIX IIPUKJIAIHBIX
3a1a4




(TTKH-3)

CrniocobHOCTB
OCYIIECTBIISATH COOp,
00paboTKy U
CTaTUCTHUYCCKHH
aHaJIN3 JTaHHBIX,
MPUMEHSITh
MaTeMaTHYCCKUE
METOJBI JUISI
pelIeHHUsI
CTaHJapTHBIX
npodeccHoHaATBEHBIX
(hMHAHCOBO-
HKOHOMHYECKUX
3ajad,
HHTEPIPETHPOBATH
MOJTyYCHHBIC
PE3yJIbTAThI

1. IlpoBogut c6op, 0OpabOTKy U
CTaTHUCTUYECKUH aHAIN3 ITaHHBIX
JUISt pelieHus ¢uHaHCOBO-
HKOHOMUYECKHUX 33/1a4.

3Hamp OCHOBHBIE METO/IbI
MOJIy4eHUs1, 00pabOTKH, U
CTaTHCTUYECKOTO aHAIN3a
JTAHHBIX B TIPOQeCCHOHATBHOMN
NEeSTEIIbHOCTH

Ymemp nrcnonb3oBarb
OCHOBHBIE METOJIbI
NOJy4YeHus, 00paboOTKH, U
CTaTHCTUYECKOTO aHAIN3a
JTAHHBIX B PO(ecCHOHATBHOM
JeATEIILHOCTH

2. ®opmynHupyeT MaTeMaTHIECKHE
MMOCTaHOBKHU (dbuHAHCOBO-
HYKOHOMHYECKUX 3a]1a4, IEPEXOIUT
OT DYKOHOMHYECKUX ITOCTAHOBOK
3a1a4 K MaTeMaTHYECKUM
MO/JIEIISIM.

3namb OCHOBHBIE METOJIbI
peuieHust puHaHCOBO-
HKOHOMHUYECKHUX 33/1a4.

Ymemp CII07Ib30BaTh
OCHOBHBIC MaTEMaTHYCCKHUE
MOJIEIIN ISl PEIICHUS
(HMHAHCOBO-PKOHOMHUYECKUX
3a/1a4

3. CucteMHO OJIXOIUT K BBIOODPY
MaTEMAaTHYECKUX  METONOB U

3HATb OCHOBHBIE IPUHIHIIBI
paboThl COBPEMEHHBIX

WH(POPMAIMOHHBIX ~ TEXHOJIOTHH | MAaTEMAaTHYECKUX METOJIOB U
IS petieHus KOHKPETHBIX | HH()OPMAIMOHHBIX
(UHAHCOBO-?PKOHOMUYECKUX TEXHOJIOTH JIJ151 pEeILICHUS
3aady = B Mpo(decCHOHATBHON | KOHKPETHBIX (PMHAHCOBO-
00macTH. SKOHOMHYECKHUX 3a7a4
YMeTh UCIIOJIB30BATh
COBPEMEHHBIE
MaTeMaTUYECKHUE METOIbBI U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIsl PEIICHHUS
KOHKPETHBIX (PHAHCOBO-
SKOHOMHUYECKHUX 3a7a4
4. AHamuM3upyeT  pe3yJabTarhl | 3HATH COBPEMEHHBIC
UCCJIEIOBAHUS  MaTEeMaTUYECKUX | Pe3ylbTaThl UCCIEAOBAHUS
Mozeen (hMHAHCOBO- | MAaTEMaTUYECKUX MOJIEIICH

HSKOHOMUYECKHUX 3a/1a4 U JIeJ1acT Ha
HUX OCHOBAHHWU KOJIHNYECCTBCHHBIC U
KAaueCTBEHHbIE BBIBOJIbI u
PEKOMEHOAINN 110 IMPUHATHIO
(MHAHCOBO-?KOHOMHYECKHX
peLIeHui.

(MHAHCOBO-PKOHOMHYECKHX
3a/1a4 ¥ PEKOMEHAALNH 110
NPUHATHIO (UHAHCOBO-
SKOHOMHYECKHX PEIICHHUN

YMeTb HCITOJIE30BaTh
pe3yabTaThl UCCIEOBAHUS
MaTeMaTHYECKUX MOoJeIei
(UHAHCOBO-2KOHOMUYECKUX
3a/1a4 ¥ PEKOMEHIAINH TI0




NPUHATHIO (UHAHCOBO-
SKOHOMHUYECKHUX PEIICHUI

3. MecTo AucHMILVIMHBI B CTPYKTYpe 00pa30BaTe/1bHON NPOrpaMMbl

Hucuunnuna «udposas matemaruka Ha si3pike R u Excel» otnocutcs x Hukmy
MaTeMaTUK U MHOOpMaTuKH, 1o HampapiieHuto moarotoBku 38.03.01 - DxoHomuka,
npodunn: «AHanuTUKa U aynut», «buszHec u xopropaTtuBHbIe (UHAHCHD, «baHKH U

bunTEX», «I"'0CYy1apCTBEHHBIE U MYHULIUNATIbHBIE (PUHAHCHIY, «YUET, aHAIU3 U ayTUT.

4. O0beM IUCHUILUIMHBI (MOYJIS) B 32a4eTHBIX eJMHULIAX U B AaKaJleMUYECKHUX Yacax

¢ BblIeJeHMeM 00beMa ayIMTOPHOH (JIeKHUHM, CEMHHAPblI) M CaMOCTOSITEJIbHOI

padoThl 00y4YaOIIUXCH

Tab6mauma 1.1.
s NOO
Bup y4eoHoii padoThI o Bcero Cemectp 1 Cemectp 2
JUCIMIIJIMHE (B 3/e m yacax) (B yacax) (B yacax)
O01mas Tpy10eMKOCTh 4/144 79 79
AUCHUTLIMHBI
Konmaxkmmnasn paboma- 34 16 18
Ayoumopnuie 3auamus
Jlexyuu - - -
Cemunapul, npakmuyeckue 34 16 18
3auamus
CamocrosiTeibHas padora 110 56 54
KoHTtponbHas
Bl TeKVILEr0 KOHThONS pabora/ KonTponbHas KonTponbHas
FLTERYI R Kontponbnast paborta pabora
pabota
Bra npomexyotHoi 3auét/ 3auer 3auér 3auér
aTTecTaluu
Tabnuma 1.2.
J1st 0-30
Bup yueOHoii padoThl o Bcero Cemectp 1 Cemectp 2
JUCIMIIJIMHE (B 3/e 1 yacax) (B yacax) (B yacax)
OO0masi Tpy10eMKOCTh 4/144 50 92
JTUCIUTLIMHBI
Konumaxkmmnan paboma- 50 16 34
Ayoumopnuie 3anamus
Jlexyuu - - -
Cemunapyl, npakmuyeckue 50 16 34
3auAmus




CamocTosiTe1bHasi paboTa 94 36 58
KonTponbhas
pabora/ KonTponbHast KonTponpHas
Buj texymiero KOHTpoJis
KontponbHas paborta pabora
pabora
Bua npomexyTouHoi . N .
ATp YT 3auét/ 3a4er 3auér 3auér
aTTeCTalluU

5. Copep:xkanue JUCUMILUIMHBI, CTPYKTYPHMPOBaHHOe MO0 TeMaM (pa3aeiam)
AMCIHHUIUIMHBI ¢ YKA3aHUEM HX 00beMOB (B aKaJeMHYeCKUX 4acax) U BUI0OB y4eOHBIX
3aHATHH

5.1. Conep:xkaHnue TMCUUIIIIMHBI

Tema 1. Beeoenue ¢ MS Excel, Libre Office Calc

Tabmuunbrii nporeccop MS Excel, Libre Office Calc; nmonstus kHuru, aucTa,
sueiiku B MS Excel, Libre Office Calc; ampecamust u ¢dopmaTupoBaHue s4eek;
MaHUITYJISIIMY C TUAa30HaMU SU€eK; TUIIbI JAHHBIX, BBOJ JAHHBIX U (OPMYJ B SUEHKH,
moA00p MmapaMeTpa, OpraHu3alusl CChUIOK.

Berpoennbie  ¢ynkimu MS  Excel, Libre Office Calc u ux mnpumenenue.
OnemenTtapHbie GpyHkiuu. Jlornueckue dynkuuu. Oynkuun nporHosuposanus (POCT,
TEHAEHILIMA). ®ynkuuu noucka 1aHHbIX B HeKoTopoM auanaszone (ITPOCMOTP, BIIP,
I'TIP).

[Ipocteie u cioxubie mnponeHThl. ®dunancoBeie (yukuuu. (IIC, BC, IUIT,
CTABKA, KIIEP), BelunciieHHE HAYUCIECHUN IO BKJIaJaM M BBIIJIAT MO KpeauTam, IjiaH
MOTAIICHUS KPEIUTa.

CBoJiHBIE TaOIUIIBI, KOHCONMU AU, GUIBTP, PACIIMPEHHBIN QUibTp, GpyHKuuu B/
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; ommcanue koHconbHOTO WHTEpdeiica; 3arpy3ka u
akTUBalus 0ubanoTek R; Tumnbl qanHbIX B R U mporpamMmmupoBaHue epeMEHHbIX; 0a30BbIe
Marematuueckne (QyHkuu B R; co3maHue mnonp3oBaTenbckux GyHKIUA B R wm
MOJKJIIOUCHHUE TOJB30BATEILCKUX OWOIMOTEK; JOTUUECKHE KOHCTPYKIIMH M YCJIOBHBIC
omepatopsl B R; ciocoOb! uTeHus/3amucu B R qaHHBIX pa3nudHbIX popMaToB.

Tema 3. ITocmpoenue epagpuxos hynxuuit ¢ R, MS Excel, Libr eOffice Calc

YucnoBsie GyHKIIMK UX CBOMCTBA U CITOCOOBI 3a1anus. ['paduk pynkiuu. CroxHas
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n oOpatHas GyHKIUA. XapakTePUCTHUKA (YHKIHMA: YETHOCTh ¥ HEUYETHOCTD,
NEePUOANYHOCTh, MOHOTOHHOCTh, OTPAaHUYCHHOCTb.
Tema 4. Boiuucnenue npeoena ghynxyuu 6 R, MS Excel, Libre Office Calc

[Ipenen uncioBoit mocneaoBareabHOCTH. [Ipenen pyHkrn Ha OECKOHEYHOCTH U B
Touke. OMHOCTOpOHHUE Npeienbl. beckoHeuHO Masible M OECKOHEYHO OO0JIbIINE (PYHKIIHH.
[IepBbIit 1 BTOPOM 3aMeYaTeNIbHbIC PEEIIHI.

HenpepsiBHOCTS QpyHKIIMH B TOUKE. Touku pa3pbiBa pyHkiuu. CBONCTBA PYHKIIH,
HENPEPBIBHBIX HA OTPE3KE. ACUMOTOTHI rpaduka GyHKIUH.

Tema 5. Boiuucnenue npouseoonou gynxuyuu ¢ mouke ¢ R, MS Excel, Libre Office Calc

[IpousBoanas u auddepeHuuan QyHKIUM OAHOW MNEPEMEHHOW. DJIACTUYHOCTH
(GyHKIMM U ee npuMeHeHue. [Ipon3BoiHbIE BHICIINX TOPSAIKOB.

JlokanbHbI 3KCTpeMyM (yHKIuU. Bpimykisie (BorHytbie) ¢(yHKuuu. Touku
neperuba. OOm@as cxema HcCCIENOBaHUS (QYHKIMM U TOCTpPOEHUs €€ Tpaduka.
Haubonbiiee n HauMeHblee 3HaUeHNs HEPEPhIBHON (DYHKIIUU HA OTPE3KE.

Tema 6. Yucnennoe naxosrcoenue onpedeneHnozo u necobocmeennozo unmezpana ¢ R,
Excel, Libre Offic eCalc

Heomnpenenennsii unterpasn. OnpeneneHuslid uHTerpain. ®opmyna Herortona -
Jleitbuuia. HecoOCTBEHHBIE HHTETPAJIHI.

Tema 1. Onepayuu ¢ KOMRIEKCHLIMU YUCIAMU U PeuleHue ai12edpauiecKux ypasHeHuil

Kommnekcuble uyucna. Pemienune anreOpanyeckux ypaBHEHUH. Beruncienue
apu(pMETUIECKUX BBIPAKEHUH.

Tema 8. OcHosvl pazpabomku RPUNOIHCEHUN 8 UHCIMPYMEHMATbHOU cpede VBA

OcnoBel si3pika Visual Basic for Application. Co3nanne ¢yukuuii. [lonstue
oowekra. OcuoBuble 00bekTEl MS Excel, Libre Office Calc. Makpocsl: HazHadeHHE,
CO3/IaHHe U pefaKkTupoBanue. Pa3paboTka Moab30BaTENbCKUX JUATOTOBBIX OKOH.

Tema 9. Onepauuu ¢ mampuuamu ¢ R, Excel, Libre Office Calc

ApudmeTnueckrue BEKTOpbl W JIMHEHWHBIE OIepaluu Haj HuUMU. BekTopHoe
npoctpancTBo R". JInneitHas 3aBUCUMOCTD (HE3aBUCUMOCTH) CUCTEMBI BEKTOPOB. basuc u
pa3MepHOCTh # BEKTOPHOIro MpocTpaHcTBa. KoopAauHathl BeKkTOpa B JaHHOM Oasuce.
CkanspHoe mpousBeneHrne BeKTopoB B R". JImuHBI BEeKTOpPOB U yrom Mexay Humu B R".
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Omnepauun Hag matpuuamu. Panr matpunel. OOpaTtHas Matpuna. Perienne MaTpuU4HbIX

ypaBHeHHM Buaa AX=B.

Onpenenurenu u ux cpoiictBa. [IpuMeHnenue ompenenuteneit: 1) kpurepuid He

BBIPOKIEHHOCTH KBaJPAaTHOW MaTPUIbL; 2) HAX0KICHUE paHra MAaTPULbL; 3) HAXOKIECHUE

0o0paTHOM MaTPHIIBI.

Tema 10. Pewenue cucmemot 1uneinvix ypasnenuit ¢ R, Excel, Libre Office Calc

oOpaTHo# MaTpullbl 1 MeToJ0M ["aycca

Pelnienne cuctem JIMHEHHBIX anreOpanuyeckux ypaBHEHH Metojgam Kpamepa,

CoOcTBEHHBIE 3HAYEHUS] U COOCTBEHHBIE BEKTOPHI KBAJAPATHBIX MATPULL.

Tema 11. Pewenue npuknaonsix skonomuueckux 3zaoau 6 R, Excel, Libre Office Calc

3a1a4d  JINHEMHOTO MPOTPAMMHUPOBAHUA B OSKOHOMHKE:

HaXO)KI[GHI/IC 9JJAaCTUYIHOCTHU U APYIUX IMPCACIBbHBIX BCINYHNH B MUKPO3KOHOMHUKCE,

MaKCHUMU3al i HpI/I6BIJII/I H Op.; TPAHCIIOPTHAA 3a/la4a, 3ala4a O Ha3HAYCHHAX.

5.2. Y4e0HO — TEMATHYECKHUHA ILJIaH

MHWHHUMMU3AlUA PpacxoaoB,

Tab6mna 2.1.
s NOO
TpynoeMkocTh B yacax
®opMbl
KonTakTHas padora - op
HaumenoBanmue TEeKyLIero
Ne AyauTopHasi pabora Camocros
TeM (pa3aesoB) KOHTPOJISA
/o Bceero CemuHapsl, TeJbHas
IV CIHATIIMHBI OoOmras, B ycneBaemMocCT
T Jleknun | mpakTUYecKue padora "
T 3aHATUSA
Beenenue B MS AyauTopHbIe
1 Excel, Libre Office 18 4 - 4 14 CaMOCTOSTEIND
Calc Hble pabOTHI.
9 Beenenne B R u 10 2 ) 9 3 Yuactue B
RStudio peIICHNH
ITocTtpoenue sanaq Ha
5 rpaduKoB  dyHKIH g , ) , a MPaKTUYECKH
B R, MS Excel, Libre X SamiTHAX.
Office Calc CobecenoBan
Brraucnenue i 1o
R, MS Excel, Libre Sad :
Office Calc
Brruucnenue
MIPOU3BOAHOMN
AyauTopHEBI
5 | pyHKIIMM B TOUKE B 8 2 - 2 6 ca};foc;z)r:[ Te.]'fb
R, MS Excel, Libre
Office Calc HbIe PaOOTEHI.




Uucnennoe VYuactue B
HaXO0XJCHHE pelieHun
OTpECIIEHHOTO U 3a1a4 Ha
6 | HecOOCTBEHHOTO 16 4 - 4 12 MPaKTUYECKH
uHTerpaia B R, X  3aHATHSAX.
Excel, Libre Office CobecenoBan
Calc ust 110
Onepanuu C JOMAaILTHUM
KOMIUICKCHBIMU 3aJIaHUsIM.
7 | ydcnaMu U pelieHue 8 2 - 2 6
anredpanvdecKux
YpaBHEHUH.
OcHOBBI pa3paboTKu
8 MIPUITOKEHU I B 8 2 ) 2 6
WHCTPYMCHTAILHOM
cpene VBA
Onepanuu c
g |Marpuuamm B R, | g 4 i 4 14 AynuTOpHBIE
Excel, Libre Office CaMOCTOSITEllb
Calc HbIE PpabOTHI.
PemieHue  cHCTEMBI Yyactue B
JIMHEUHBIX peleHnn
10 |ypaBumenmii B R,| 24 6 - 6 18 3aj1a4 Ha
Excel, Libre Office IPaKTH4CCKU
Calc X  3aHATHSIX.
Perienue CobecenoBan
HPUKJIaTHBIX ui 110
11 | >KOHOMHUYECKHX 18 4 - 4 14 AOMaIIHUM
3amad B R, Excel, 3a/IaHUSIM.
Libre Office Calc
B 1eJI0M o CornacHo
JTUCLUTUINHE yuyeOHOMY
144 34 - 34 110 | MY
JIBe
KOHTPOJIbHBIE
paboThI
o0
Hroro s % 100 24 100 76
Ta0muna 2.2.
st 0-30
TpyaoeMkocTh B yacax Dopmbi
KonTakTHast padora -
No Haumenosanue AyautopHasi pabora Camocrost | | YHIEro
TeM (pa3aesioB) KOHTPOJISA
n/m Bcero CeMuHapsl, TeJbHast
AUACHUTLTHHBI O6mras, B ycrneBaemMocT
T Jleknun | mpakTUYecKue pabora "
3aHSTUS
Beenmenne B MS AyauTopHbIe
1 Excel, Libre Office 18 5 - 5 13 CaMOCTOSITEND
Calc Hble PabOTHI.




Beenennie B R wu

VYyactue B

2 . 10 4 4 6
RStudio pelIeHH
[Toctpoenue sajiad Ha
3 rpaduKos  byHKIH@ii g . . . MPaKTUYECKH
B R, MS Excel, Libre X SaHATISX.
Office Calc CobecenoBan
Brruncnenue i 1o
4 | 1penena ¢byHKIMU B 8 4 4 4 AOMATITHIM
R, MS Excel, Libre 3a1aHIsIM.
Office Calc
Brruncnenue
IIPOU3BOJHOM AVIHTODHELE
5 | pyHKIIMM B TOYKE B 8 4 4 4 YAUTOP
R, MS Excel, Libre caMoCTOATCIb
Office Calc Hble pabOTBHI.
Yyactue B
Yuciaennoe
HAXOSK pelIeHnn
TICHUE
3a1a4 Ha
OTIPEICIICHHOTO 51 HOAKTHICCKI
6 HECOOCTBEHHOI'O 16 5 5 11 p
X  3aHATHUAX.
marerpara B R, CobecenoBan
Excel, Libre Office
Calc us 110
JTOMAIITHUM
Onepanuu c
3aIaHUASM.
KOMILUIEKCHBIMU
7 | yMciIaMHu U pelleHue 8 4 4 4
anreOpanvecKux
YpaBHEHUM.
OcHOBBI pa3paboTKu
OPUIOKEHUN B
g [P 5 8 5 5 3
WHCTPYMEHTAIBHOM
cpene VBA
Onepanun RC AynuropHble
MaTpUIlAMHA B
2 Exczl IILibre Officé 18 5 2 13 caMmoeTosTeb
Cal ' HbIe PaOOTHI.
alc VYuactue B
Pemezme CHCTEMBI petteHmn
J'II/IHGI/IHBIXV sanad Ha
10 |ypaBuenmii B R,| 24 5 5 21 MpaKTHYECKH
Exlcel, Libre Office X SAHSTHSIX.
ga ¢ CobecenoBaH
elIeHne
ust no
MPUKITATHBIX OMAIITHIM
11 | PKOHOMHUYECKUX 18 5 5 13 3aJaHIIM.
3agau B R, Excel,
Libre Office Calc
B LEJIOM o CornacHo
JTUCIUIUINHE yueOHOMY
[LUIaHY:
144 50 50 94 y
JBe
KOHTPOJIbHBIE

paboThl




Hroro B %

100 35 100

65

*00beM KOHTAKTHOM pabOThl B OYHO-3a04YHOM/3a0uHON ¢dopmMax OOydeHHS U
WHIUBUIYAIbHBIX YYEOHBIX TUIaHAX OMPEACIASTCS COOTBETCTBYIOIIMMH YyUeOHBIMU

[JIaHaMU. TCMI)I, pealIn3yeMbIC B  BHJC KOHTaKTHOM pa6OTBI, OIIPCACIIAIOTCA
IMPCIoAaBaTCICM CaAMOCTOATCIIBHO, UCXOO U3 YPOBHA UX CIIOKHOCTH.
5.3. Conep:xanne ceMUHAPOB, IPAKTUYECKUX 3aHATHI
Ta0muna 3
HaumeHoBaHue TeM IlepeyeHb BONMPOCOB /IS 0OCYKIEHUsI HA ®opMbI NPOBEAEHUS
(pa3neJioB) CEeMUHAPCKMUX, MPAKTUYECKUX 3aHATUAX, 3aHATHH
JAUCHHILTAHBI peKoOMeHIyeMble HCTOYHUKH U3 pa3jieioB 8,9
(Yxa3bIBaeTcsi pa3jeJ ¥ NOPSAKOBBII HOMepP
HCTOYHHKA)
Beenenne B MS Excel, | Beeneune B Excel, Libre Office Calc, Beox manubix u | Pemenne 3amau B
Libre Office Calc bopmy B ssueiiKK paboyero jaucra WUHTEPaKTUBHOM
OpraHu3anus CChUIOK. DJIEMEHTapHble  (QYHKIHHU. | popMme, poBepKa
Bcerpoennsie pynkiu MS Excel, Libre Office Calc u ux | camocrostensHO#

npumenenue.  Jlormueckue — QyHKIMU.
nporHosupoBanus. (Excel, Libre Office Calc).
@OyHKIKSA [OUCKA JaHHBIX B HEKOTOPOM JHAla3oHe
(ITPOCMOTP, BIIP, ITIP) Ilpocteile U CIOXKHBIE
npouentel. ®dunancosble ¢yukuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel, Libre Office Calc).
®ynkipn npornozuposanus. (MS Excel, Libre Office
Calc). ®yHkus TMOHWCKAa JaHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP) (MS Excel, Libre
Office Calc). ®unancosbie pyukimu (OCIUIT, TTPITIT,
OBIIOXOI, OBIIITJIAT). (MS Excel, Libre Office
Calc). [1nan moramieHust KpeauTa.

Pexomenoyemvie ucmounuxu: [8.2., 8.3., 8.4., 8.5., 8.6.,
9.2, 9.3,,9.15-9.21]

OyHKIMU

pabotel u  pasbop
OIIMOOK, BBIIOJIHEHHE
ayJIUTOPHOTO 3a/1aHus

Beenenne B R u RStudio | YcranoBka R um RStudio; ommcanme koHcosbHOro | Pellenne 3amad B
uHTepdeiica; 3arpy3ka M akTuBauus Oubmmuorexk R; | MHTepakTUBHOMN
6a3oBble Matematndeckue (yHkinuun B R. Coznanue | popme, poBEpKa
M0JIb30BAaTENbCKUX (PyHKIMH B R W moakimodeHue | caMoCTOATENbHOU
M0JIb30BaTEIbCKIX OUOIHNOTEK pabotel u  pazbop
Pexomenoyemvie ucmounuxu: [8.1.,9.1.,9.2., 9.15-9.21] | omu60K, BBIIOIHEHHE
Tune! nanssix B R. 3aganue sekropos (RStudio). ayJUTOPHOTO 3aJJaHHsI
Y cIIoBHBIE ONIepaTOPHI M OTIepaTophl KA B R
(RStudio).

Pexomenoyemvie ucmounuxu: [8.1.,9.2.,9.4., 9.15-9.21]

[Moctpoenne rpadukos | [Toctpoenue rpadukoB pyukuuii B R, MS Excel, Libre | Penenne 3amau B

¢ynxumii B R, MS Excel, | Office Calc. [TpubnmkeHHOE BBIYHMCICHHE MOBEACHUS | MHTEPAKTUBHON

Libre Office Calc ¢byukuuii BOMM3u Touek paspeiBa B R, MS Excel, Libre | dopme, MPOBEpKa
Office Calc. T'papuueckoe mOCTpOCHHE HAKIOHHBIX | CAMOCTOSATEIHLHON

acumntoT B R, MS Excel, Libre Office Calc.

Brruucnienue npenena ¢pynkuuu B R, MS Excel, Libre
Office Calc.

pabotel U  pasbop
OLIMOOK, BBHIMOJTHEHHUE
AyAUTOPHOTO 33TaHUS
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Pexomenoyemvie ucmounuxu: [8.1., 8.2., 8.3., 8.4., 8.5.,
8.6.,8.7.,9.2,,9.5.,,9.15-9.21]

Briunciienne  npenena
¢byakuum B R, MS Excel,
Libre Office Calc

Brruncnenue npenena ¢gynkuuu B R, MS Excel, Libre
Office Calc.

Pexomenoyemvie ucmounuxu: [8.1., 8.2., 8.3., 8.4., 8.5.,
8.6.,8.7.,9.2,,9.6., 9.15-9.21]

Pemenne 3amau B
MHTEPAKTUBHOMN
dopme, MIpOBEpKa
CaMOCTOSITENIbHOM

pabotel  u  pazbop
OLIMOOK, BBITIOJIHCHUE
ayIUTOPHOTO 33/IaHUS

Brrancnenue
POM3BOIHON (DYHKIIMHU B
touke B R, MS Excel,
Libre Office Calc

[TpuOamkeHHOE BBIYMCIICHUE MTPOU3BOIHON (PYHKIIMH B
3agagHoi touke B R, MS Excel, Libre Office Calc.
MOHOTOHHOCTh W TIOMCK JIOKQJIBHBIX JKCTPEMYMOB
¢ynkuu B R, MS Excel, Libre Office Calc Yucnennoe
HCCJICIOBAHKE BBIMMYKIOCTH (DYHKIIMH M TIOMCK €€ TOYEK
neperuda B R, MS Excel, Libre Office Calc.ITonnoe
yrcieHHoe uccnenaoBanue Qynkuuu B R, MS Excel,
Libre Office Calc

Pexomenoyemvie ucmounuxu: [8.1., 8.2., 8.3., 8.4., 8.5.,
8.6.,8.7.,9.2,9.7.,9.8.,9.9., 9.15-9.21]

Pemenne 3amau B
WHTEPaKTUBHOU
dopwme, MpOBEpKa
CaMOCTOATEIIbHOMN

pabotel U pazdop
OIIMOOK, BBIIOJIHEHHE
ayJTUTOPHOTO 3a/I1aHUS

YucnegHoe HaxX0XICHUC
OIPEICIIEHHOTO u
HeCO6CTBeHHOFO

uHTerpasia B R, MS
Excel, Libre Office Calc

YuciieHHOE HaX0KACHHE OMPEACTICHHOTO 1
HecobcTBenHoro unterpaia B MS Excel, Libre Office
Calc

Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3., 8.4., 8.5.,
8.6.,8.7.,9.2,,9.10., 9.15-9.21]

Pemenue 3agau B
WHTEPaKTUBHOU
dbopme, MpOBEpKa
CaMOCTOATEIIbHOMN

pabotel u  pazbop
OIIIMOOK, BBIIOJIHEHHE
ayJUTOPHOTO 3a/1aHus

Onepanuu ¢ | Kommiekcubie uncna. Pemenne anredpanyeckux Pabora c¢ yuebHOl
KOMILUICKCHBIMU YUCIIAaMH | ypaBHEHUi. Berunciienue apudmMeTnaeckux JIUTEPATYPOH.
u petienue | Beipakennii. COOCTBEHHBIC 3HAUECHHUS U COOCTBEHHBIE Pertenne  THMOBBIX
aIreOpanIecKux BekTophl MaTpull. KBanparuunsie Gpopmser (R). Bektopsr | 3amau. Paz6op
yYpaBHEHHH. u neiicteus Haa HuMu (B R, MS Excel, Libre Office BOIIPOCOB TI0 TEME
Calc). 3aHATHUs. BeimonHeHne
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,8.3., 8.4.,8.5., | noMamHux 3agaHuii K
8.6.,8.7.,9.2,9.11., 9.12.,9.13.,9.15-9.21] KKJIOMY 3aHATHUIO.
OCHOBBI paspadotku | Co3nanue makpocoB u pynkuuii B VBA. (Excel, Libre | Pabora ¢ yueOHO#
HPUIIOKEHU T B | Office Calc). JUTEPATYPOH.
MHCTPYMEHTAJIbHON Coznanne popMbl Ha IpUMEpPE YKOHOMUYECKOM 3a1aun | Pemenue TUIOBBIX
cpene VBA B VBA (Excel, Libre Office Calc). 3a71a4. Paz6op
Pexomenoyemvie ucmounuxu: [8.2.,8.3.,8.4.,8.5.,8.6., | BonpocoB 1o Teme

9.2,,9.14.,9.15-9.21]

3aHATHs. BeIllonHeHnue
JTOMAaNTHUX 3aJaHuil K
Ka)XJIOMY 3aHATHIO.

Onepanuu ¢ Marpuiamu
B R, MS Excel, Libre
Office Calc

Anrebpa MaTpull, UMIOPT, SKCIOPT JaHHBIX U3 R B MS
Excel, Libre Office Calc.Pexomerndyemvie ucmounuxu.
[8.1.,82,83.,84,85.,86.,8.7,9.2,9.11.,, 9.15-
9.21]

Pabora ¢ yueOHOU
JIUTEPATYPOH.
Pemenue TUIIOBBIX
3a/ad. Paz6op
BOIIPOCOB TI0  TEMeE
3aHATUsA. BelnonHeHue
JOMAaNTHUX 3aJaHuil K
KKJIOMY 3aHSTHIO.
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Pemenne cucremsbl | Perienne MaTpuyHbIX ypaBHeHHI (MeToioM oOpatHoii | Pabota ¢ yueOHoiA

JWHEHWHBIX ypaBHeHH# B | marpuibl, Kpamepa, ['aycca (B R, MS Excel, Libre JUTEPATYPOH.

R, MS Excel, Libre | Office Calc). DxoHoMuko-mareMaTudecKkas MOJICIIb Pemrenne THIIOBBIX

Office Calc MEKOTpaciieBoro camanca (Mozeis «3arparhl- 3aj1au. Paz6op
Brimyck»). BOIIPOCOB IO  TEME
Marpuunoe ypasuenue (B R, MS Excel, Libre Office | 3anstus. Beimonnenue
Calc). Jluneiinoe mporpammupoBanue (CHMILICKC- | JOMAIIHUX 33JaHUN K
METO/I, 3a/1a4a O MPOMU3BOJICTBE, TPAHCIIOPTHAS 3a/la4a U | KaXIOMY 3aHITHIO.
3amava o HazHauenusx) (MS Excel, Libre Office Calc).
Pexomenoyemvie ucmounuxu: [8.1., 8.2., 8.3, 8.4., 8.5.,
8.6.,8.7.,,9.2.,9.9.,,9.15-9.21]

Pemenune npuknaaaeix | Jluneiitnoe  nporpammupoBanue  (Cumriuiekc-meron, | Pabora ¢ yueOHOM

PKOHOMHYECKUX 3a/lad B | 3a7a4a O MPOU3BOJICTBE, TPAHCIIOPTHAS 33/1a4ya M 3a7a4a | JTUTePaTypOi.

R, Excel, Libre Office | o nasnauenmsx) (MS Excel, Libre Office Calc). | Pemenue TUITOBBIX

Calc Pexomennyemsbie ucrounuku: [8.1., 8.2., 8.3, 8.4., 8.5., | 3axau. Paz6op
86.,87,9.1,9.2,9.7.,9.9,9.12,, 9.15-9.21] BOIIPOCOB IO  TEMeE

3aHATUS. BeIToIHEHNE
IOMAIIHUX 3adaHuil K

KaKIOMY 3aHATHUIO

6. IlepeyeHb yueOHO-METOANYECKOTO OOecmedeHusl ISl CAMOCTOSITEIbHOH PadoThI

oﬁyqamumxca o JMCHMIIJIMHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX HA CAMOCTOATECJIbHOC 0OCBOCHUEC NTUCHHUIIIMHBI,

(¢opMbI BHEAYAUTOPHOI CAMOCTOATEILHOU PA0OTHI

Tabnuia 4

HaumeHoBaHue TeM
(pa3nenoB)
JTUCIHIIIINHBI

IlepeyeHnb BONPOCOB, 0TBOAMMBIX HA
CaMOCTOsITe/IbHOE OCBOCHHUE

DopMblI BHEAYAUTOPHOM
CaMoOCTOSITeIbHON PadoThl

Bseneune B MS
Excel, Libre Office
Calc

Jlornueckue GbyHKIMY. @yHKIMN
IIPOTHO3UPOBAHUS (POCT,
TEHAEHLIA).

Brruucnenue HaudMclIEHHH II0 BKJIaJaM H
BbIILIAT MO Kp€auTaM, IUIaH IOraliCHus
KpeauTa

— Pemenne 3anau 8 MS Excel,
Libre Office Calc;

— paboTa ¢ TEKCTOM JISKIIUH,
pa3bop BOMPOCOB 10 TeMe
3aHATHS;

— U3Y4YE€HHE PEKOMEHI0BAHHBIX
K 3aHSTHIO JINTEPATyPHBIX
HCTOYHUKOB;

- IOJTOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BEITIOJTHEHUE TOMAITHHUX
3aJIaHuM;

- BBITIOJTHEHHE 3aJaHUHN

KOHTPOJIBHON pabOThI

BBenenme B R
RStudio

Tunel nanHeIX B R 1 mporpammupoBanue
[IEPEMEHHBIX, JIOTUYECKUE KOHCTPYKLUHU U
yCIIOBHBIE omepaTopsl B R; crocoObl
YTEeHUs/3amucl B R JAHHBIX pPa3IUYHBIX
dbopmatos.

— Pemenne 3agau B R;

— paboTa C TEeKCTOM JICKIIHH,
paz00p BOMPOCOB MO TEME
3aHSTHS,

— U3YYEHHE PEKOMEHI0BAaHHBIX
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K 3aHSTHUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIIIOJTHEHHE JOMAITHUX
3aJIaHu;

- BBIIIOJIHEHUE 3aJaHu

KOHTPOJILHON PabOThI

ITocTpoenue
rpadukoB GpyHKIUH B
R, MS Excel, Libre
Office Calc

XapakTepuCTUKU (QYHKIUH: YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb,
MOHOTOHHOCTb, OTPAaHUYEHHOCTb.

— Pemenne 3amau 8 R, MS
Excel, Libre Office Calc;

— paboTa C TEeKCTOM JICKIIHH,
pa30bop BOIPOCOB IO TEME
3aHATHUS,

— HM3Y4EHHUE PEKOMEHIOBAaHHBIX
K 3aHSATHUIO JINTEPATyPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM H
MPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAITHUX
3aJJaHUMH;

- BBIIIOJTHEHUE 3aIaHUI

KOHTPOJILHOH paboThI

Brrunciienune npeaena
¢bynkuu B R, MS
Excel, Libre Office
Calc

beckoneuno maipie U OECKOHEYHO
oonpme ¢Gyakuuu. IlepBeiii u BTOpOH
3aMeuaTeNIbHBIC MPEICIbI.

HenpepbiBHOCT (hyHKIIMK B TouKe. TOUYKH

pa3pbiBa QyHKLIHUU.

— Pemenne 3amau B R, MS
Excel, Libre Office Calc;

— paboTa ¢ TEeKCTOM JICKIIHH,
paz00p BOMPOCOB MO TEME
3aHSTHS,

— U3y4eHHUE PEKOMEHI0BaHHBIX
K 3aHATHIO JINTEPATyPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUUYECKUM 3aHITUSIM;

- BBIIIOJIHEHUE IOMAIIHUX
3aJIaHuM;

- BBINIOJIHEHUE 3a1aHUN

KOHTPOJIbHON pabOThI

Brruncienue
MIPOU3BOIHOMN
¢byHK1IMU B TOuke B R,
MS Excel, Libre
Office Calc

DnacTUYHOCTh (DYHKIUU U €€ IPUMEHEHHE.
Haubosnpimee w HanMeHbIIEE 3HAUYCHUS
HEeMpephIBHON (DYHKITUU HA OTPE3KE.

— Pemenne 3amau 8 R, MS
Excel, Libre Office Calc;

— paboTa C TEeKCTOM JISKIIHH,
paz00p BOMPOCOB MO TEME
3aHSTHS,

— U3y4YeHUE PEKOMEHI0BaHHBIX
K 3aHATHIO JINTEPATypPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITUSIM;

- BBIIIOJIHEHUE JIOMAIIHUX
3aJIaHuM;

- BBIIIOJIHEHUE 3a1aHUN

KOHTPOJIbHON pabOThI
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Yucnenaoe
HaxO0KJIeHHUE
ONPEACIEHHOTO nu
HECOOCTBEHHOT'O

unTerpaia B R, Excel,
Libre Office Calc

Heonpenenennsi  unrerpan. ®opmyna
Herorona - JleitOauna.

— Pewtenne 3agau B R, MS
Excel, Libre Office Calc;

— paboTa C TEeKCTOM JICKIIHH,
pa3bop BOMPOCOB IO TeMe
3aHSTHS;

— HM3YyYEHHUE PEKOMEHIOBAaHHBIX
K 3aHATHUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHHUE JOMAITHUX
3aJJaHuM;

- BBIIIOJTHEHUE 3aJaHUM

KOHTPOJIBHOH paboThI

Onepanuu ¢ | Boiuncnenne  QyHKUMH  KOMIUIEKCHOTO | — Pemenue 3ama4d B R, MS
KOMIIJICKCHBIMH IEPEMECHHOTO ExceL Libre Office Ca'c;
YUClIaMUd U PpElICHHE
5 — paboTa C TEeKCTOM JISKIIHH,
anredpanvyecKkux
pair paz00p BOMPOCOB MO TEME
ypaBHEHUH i
3aHSTHS,
— U3y4YEHUE PEKOMEHI0BAaHHBIX
K 3aHATHIO JIUTEPATYPHBIX
HCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHITHSIM;
- BBITIOJTHEHUE JIOMAIIIHUX
3aJJaHUMH;
- BBITIOJTHEHUE 3aJaHUN
KOHTPOJIbHON pabOThI
OcHOBBI  pa3paboOTKH OCHO_BLI_ aspika Visual — Basic  for | — pemenne 3amau B R, MS
TIIPHUIIOKCHUU 3 B Appllcatlon. Pa3pa60T1<a ExceL Libre Office Ca|c;
WHCT HTaJIbHON MOJIb30BATEIBCKUX JINATOTOBBIX OKOH.
pyme 0 OIB3OBATCILCKUX AMATIOTO OKO — pa0oTa ¢ TEeKCTOM JIEKIHH,
cpene VBA
paz00p BOMPOCOB MO TEME
3aHSTHS,
- U3Y4YEHHE PEKOMEHIOBaHHBIX K
3aHSITHIO TUTEPATYPHBIX
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;
- BBITTOJIHEHHUE JIOMAITHUX
3aJaHUN
n ~
Onepanun ¢ | Bextopnoe npoctpanctso R". Jluneiinas — Pemenwe 3aqad B R, MS
MatpunlaMu B R, | 3aBUCHUMOCTB (HE3aBUCUMOCTD) CUCTEMBI Excel, Libre Office Calc;
Excel, Libre Office | BekTopoB. basuc u paamepHOCTb n
' p p p — paboTa ¢ TEKCTOM JISKIIUH,
Calc BEKTOPHOT'O IPOCTPAHCTBA.

pa3bop BOMPOCOB IO TeMe
3aHATHSL,

— U3Y4ECHHE PEKOMEHI0BAHHBIX
K 3aHATHUIO JINTEPATyPHBIX
HUCTOYHUKOB;

- IOJArOTOBKA K CEMUHAPCKUM H
[IPAKTUYECKUM 3aHATHSM;

- BBIITOJTHEHUE TOMAITHUX
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3aJIaHuM;
- BEIIOJIHEHHE 3aJaHui
KOHTPOJIBHOH paboThI

Pemienne  cucrembl | COOCTBEHHBIC 3HAYCHHSI W COOCTBEHHBIE | — Pemenue 3ana4 B R, MS

JIMHEHHBIX YPABHCHUH | BEKTOPBI KBIPATHBIX MATPHIL. Excel, Libre Office Calc;
B R, Excel, Libre
. — paboTa ¢ TEKCTOM JICKIIHH,
Office Calc
pa3bop BOMPOCOB IO TeMe
3aHSATHS,
— H3y4YeHUE PEKOMEHI0BAHHBIX
K 3aHATHIO JINTEPATYPHBIX
HCTOYHUKOB;
- MOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHITHSIM;
- BEITIOJIHEHUE TOMAIITHHUX
3aJJaHuM;
- BEIIIOJIHEHUE 3aJaHui
KOHTPOJIbHON pabOThI
Perrenne Haxox/eHre 5IaCTHYHOCTH W JIPYTUX | — Pemmenme 3amad B R, MS
TIPUKJIATHBIX ¥penenbﬂmx BEJIMYMH B MUKPOIKOHOMHUKE. Excel, Libre Office Calc;
SKOHOMMUYECKHUX 3a1a4 AHCIIOPTHAS 3a7a4a 3aada 0
A P p Alada, A — paboTa C TeKCTOM JICKIIHH,
B R, Excel, Libre | naznauenusx.
. pa3bop BOMPOCOB 110 TEME
Office Calc

3aHATHSL,

— U3Y4YE€HHE PEKOMEHI0BAHHbBIX
K 3aHSTHIO JINTEPATyPHBIX
HCTOYHHUKOB;

- IOJTOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIOJHEHHE JOMAIITHUX
3aJJaHuM;

- BBITIOJTHEHHE 3aJaHUH

KOHTPOJIbHON pabOThI

6.2. IlepeyeHb BONPOCOB, 3aJaHUI, TeM JJIl MOATOTOBKH K TEKyLIEeMY KOHTPOJIIO
Ilpumepnuie 6onpocvt K KOHMPOALHBIM PADOMAM

1. Kak pabortator ¢unancoseie ¢pynkuuu B Excel, Libre Office Calc (TIC, BC,
CTABKA, KIIEP, IUIT u np.)? Kakoii cCMbICT UMEIOT OHH M KX apTyMEHTHI?

2. Kak moctpouts rpaduk dynkiuu B Excel, Libre Office Calc /R?

3. UTo Takoe npeses YucaoBOH Mociae0BaTeIbHOCTH, Ipeiel GYHKIIMU B TOUKE, Ha
o6eckoneyHocTu? Kak BBIUMCIUTH MpeAes, UCHOJb3Ysl BBIUUCIUTEIbHBIE BO3MOXKHOCTU
Excel, Libre Office Calc/R?

4. Yro Takoe acumnrora rpaduka GyHkun? Kak HaiiTH acUMITOTH (AaHATUTHYECKH

u B Excel, Libre Office Calc /R)?
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5. Uto Takoe npousBoaHas QpyHkimu? Kak BEIUUCIUTH MPOU3BOIHYIO C TIOMOIIBIO
dbopmyn uncneHHOTO AUQhHEepEeHITUPOBAHMS?

6. Kakue QpyHKIIMM HA3bIBAIOTCSI MOHOTOHHBIMU Ha IpoMexkyTke? UTo Takoe Touka
JOKaJIbHOTO 3KcTpemyMma ¢GyHkiuu? Kak uccnenoBath (pyHKIHIO HA MOHOTOHHOCTh U
skcrpemyMbl (ananutuyuecku u B Excel, Libre Office Calc /R)?

7. Kakue QpyHKIMM Ha3bIBAIOTCS BBIMYKJIBIMU U BOTHYTHIMHU Ha MpoMexyTke? UTo
Takoe Touka neperunda pynkunn? Kak vccnenoBarh QyHKIUIO HA BBIMYKIOCTh U TOYKU
neperu6a (anamutuuecku u B Excel, Libre Office Calc /R)?

8.Uto Takoe HEONpPEACIEHHBIH  WHTErpaj, ONPEACIEHHBIA  WHTErpal,
HecoOCTBeHHBIN nHTerpan? Kak BeIUUCIUTD ONpeaenEéHHbI/HECOOCTBEHHBII NHTErpall B
R?

9.Tlo kakuM TmpaBWIaM BBIIOJHSIOTCS  ONEpallid  HaJ  MaTPUIIAMH
(apudmernueckue, TpancrnoHupoBanue)? Uto Takoe oOpaTHas MaTpuila W I KaKUX
MaTpull oOHa cymiecTByer? Kak BBINOJHUTH CJIOKEHHE, BBIYUTAHHE, YMHOXCHHE,
TPAaHCIIOHUPOBAHUE M HaxOXJcHHe oOpaTHOU MaTpuibl B EXcel, Libre Office Calc/R?

10. Yto Takoe ompeaenutens marpuiibl? Kak HaliTH ompenenuTenh MaTpUIlbl B
Excel/R?

11. Yro Takoe cucreMa JTMHEHHBIX alireOpandeckux ypaBHeHUN? CKOIBKO PEIICHHIM
U B KaKuX cirydasx oHa MmoxkeT uMeTh? Kak pemmts CJIAY B Excel, Libre Office Calc/R?

12. Kak pemmts MaTpudyHoe ypaBHeHue Buma AX=B wm XA=B B Excel, Libre
Office Calc /R?

13. Kak ompeneneHbl JTUHEWHBIE OIEpanuyd HajJ apu(METHUYSCKMMH BEKTOPaMH,
CKaJISIpHOE TPOU3BEACHHE BEKTOPOB, MOAYJH BEKTOpa, Yroil Mexay Bekropamu? Kax
BBITIOJIHUTD JIMHEHHBIC OTIEPAIMH, BEIYMCIUTD CKAIPHOE MPOU3BE/ICHNUE, HAUTH MOTYJb
BEKTOpa, HaiiTh yros Mexay Bekropamu B Excel, Libre Office Calc /R?

14. Yto Takoe cOOCTBEHHBIC 3HAYCHUSI U COOCTBEHHBIE BeKTOpa MaTpuIlsl? Kak
HalTH COOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOpA MAaTPUIILI B R?

15. Yro Takoe 3amava jauHEHHOro mnporpammupoBaHusa? Kak pemmTs 3amauy

nuHerHoro mporpammupoBanus B Excel, Libre Office Calc /R?
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Ilpumepnwitii eapuanm KOHmMpoIbHOU paoomot No
(3apanmus moxxHo BBIMOJHNTH Kak B Excel, Libre Office Calc, Tak u B R-studio)

1. [IpoBecTH NOJHOE UCCIEAOBAHUE U OCTPOUTH rpaduK PYHKIUHU y = f (X) -

Haiiti HanGonpliee 1 HaMMEHbIIIEe 3HAYCHUS (PYHKIIMH HA OTpe3Ke [—2;0].

3
f)=——2
(x-1)

2. C mnomomplo (UHAHCOBBIX (YHKIMH ONpENeuTh, KaKUM JOJDKHO OBITh
HayaJhbHOE 3HAYEHWE BKJIaJa TPH CICAYIOMHUX YCIoBHsAX: cpok Bkiama (Kmep)— 18
MmecsieB, Oyayuiee 3Hauenne Bkiaaa (be)— 11 500 nonnapos, rojoBas IpOIIEHTHAS CTaBKa
(CraBka) — 12,5%. /lonoaHuTENbHBIE BIOKEHUS U U3BITHS HE PoU3BoAATCs. [IponeHThI
HAYHCIISIOTCS €KeKBapTaabHO. OTBET 1aTh C ABYMS 3HaKaMU MOCIIE 3aIsITOM.

3. Unoreunsiit kpenut pazmepom 2 200 000 py6. mpenocrtasiieH mo ctaBke 12%

roJIoBeIX cpokoM Ha 30 jeT u TpeOyeT exxeMecsuHbIX miarexei. KakoB Oyaer octatok

OCHOBHOM CyMMBI 4yepe3 8 net?

Ilpumepnuwtii eapuanm KonmpoavHou padbomur Ne
(3apanus Mo:xHO BeINOJIHUTH Kak B Excel, Libre Office Calc, Tak u B R-studio)

1. I3BecTHO, YTO KOMITAHHS OKa3bIBACT YCIIYTH:
a=(3,71,-5-1,1,0,1,51,6,-5, 1, -2, 4, 0),
b=(—4,2,1,-2,3,2,62 —4,—4,5—1,3,0,3,1),
p=(7,3,-3,1-3,2-1-4,6,0,4,1, -2, -3,5,6).
Jl7is uX BBIMOJIHEHUS] TPEOYIOTCS COOTBETCTBYIOIIUE pecypchl aj, i, Ci. [Ipu aTom
ecimu 8;>0, pecypc umeercs B Hanuunu, eciau 8;<0, TO OH HaXOAWTCS B ayTcopcuHre. B
OeiIsax MHOFO(i)aKTOpHOFO aHaJIn3a ACATCIbHOCTHU KOMIIAHUN HCO6XOJII/IMO pacCuuTaTb

CJICQYIOINE BBIPAKCHHUA:
a) 4d- 3b
b) 6(a, §)*b+ 4*[5[*D
¢) 4@, b)*p - 6(b, p)*a - 3|pI*p
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2. BoccranoBute, Kakoe KOJMYECTBO PECYPCOB X1, X2, ..., Xg OBUIO UCHOJIB30BAHO B

KOMIIAaHWHU IIPU BBIIIOJIHCHHUM OCHOBHBIX 3aJ4ddy. HSBeCTHO, 4qTo JJIA 9TOTO HaAO0 pCIIrTb

CUCTCMY JIMHEHHBIX ypaBHeHHﬁ. OtBeT z[aﬁTe C TOYHOCTBIO JO JABYX 3HAKOB IIOCJIC

3ansATou. Pe3ynprar nposepere.

6 X+
6 X+
6 X1

-7 X1

8
9

2

-8 X1 -9

8 xi+

2 xi+ 10
3. s

X2
Xo+

Xo+

X2
Xo+
X2

X2

—  Xa+
7 X+

X3
-9 X3+
—  Xa+
4 X3+
-10 X3+

-9 X3

8

10
—6

8

-9

X4
Xg+

Xg+

Xg+
Xq4+
Xq4+

X4

-7 X5+
7 Xs+
9 Xst+
5 Xs+
6 Xs+
4 Xs+
4 Xs

-9 X5+

4
6
5
3
3

10
4

Xe
Xe+
Xe
Xe+
Xe+
Xe
Xe+

Xe

7

X7+
X7+
X7+
X7

X7+
X7+
X7

X7+

2 Xg=
2 Xg=
3 Xg=
— Xg=
7 Xg=
6 Xo=
-6 Xg=

3 Xg=

BBIIIOJIHCHUA OIITHUMAJIBHOI'O 6H3H€C-HHaHHpOBaHI/IH

518,42
1325,72
238,28
—277,38
672,06
—66,24
-335,80
10,12

TpeOyeTCs PEIIUTh

MAaTPpHUYHOC YPABHCHHC JII OTBICKAHMWA MATPHIIBI X 1o 3aJaHHBIM MaTpHLaM A, B u

nmaronansaoi exuanuHoii E: X(BY)A%=E. Pesynsrar nposepsre.

0 8

9 -2

13 -6
A=l15 -17
7 -5

-3 -2

0 1

10 15

1 9 8 6 0 5
1 -2 9 14 -18 12
1 1 118 9 -9
9 18-13 6 3 5
-6 1 14 -12 -14 -10
6 17 7-10 9 -5
17 6 1 13 -1-14
15-12 -2 4 -18 16

1
16
-14
12
15
0
15

-11

8 0 47 10 18

7 513
14 1-11
9 17 9

1
-9
-1

19 2-49 0 -8 12
2 7 3 -18 -14

0 2
-4 2
2 -9 -
15 -2
16 16
14 -14 -

16 -8 -1

-3

0

-17

6
3

1

8 -14 -19 11 -6 17 -11

4. JInsi BOCCTAHOBJIEHUSI YTPAUEHHBIX Maposieil BXxo/la HAa MOpTal OpraHu3aluu

TpeOyeTcss HAWTH C TOYHOCTBHIO JO 3 JACCATUYHBIX 3HAKOB COOCTBEHHBIC 4YHCIA H

coOCTBeHHbIE BEKTOphl MaTpuilbl A. IIpoBepuTh OPTOrOHAIBHOCTH MOJYYEHHOIO

COOCTBEHHOrO 0Oasuca.

35

O O O O O o N

7
31

O O O O o o

o O

3

\l

O O O o o

2

o O O O

o O O o

2

0 0
0 0
0 0
0 0
6 0
0 38
0 0
0 0

18

O OO O OO Oo

O O O O O o o
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5. 3aemmuk B3su1 B Oanke kpeauT B pasmepe 3400000 pyO. Ha cpok 20 ner.
IIponentnas craBka 11,75%. IlepmonnuHocth HauuclieHWs — pa3 B kBapTai. Kakyio
CYMMY OCHOBHOTO JI0JITA KJIMEHT BBIIJIATUT 3a iepBbie 9 neT u 3a 11-# ron nepuona? OTBeT

OKPYTJIUTE JI0 KOIIEEK.

6. [1ns BBIOSHEHUS ONTHUMAIBHOTO OHM3HEC-TUIAHUPOBAHUS TpeOyeTcs pPelInuTh

CJIEIYIOLIYIO 3a/1a4y JUHEHHOTO IPOrpaMMHUPOBAHUS

f(xq,x,) = 10x; — 30x, - max

X, +2x, =3
X1 —2x, <2
{x1+2x2S6
x, =1
X1, X5 =0

Ilpumepnustii 6apuanm ayoumopHoi camocmoamenbHou padomaol Ne

1. 3aemmmk B3s1 B Oanke kpeauT B pasmepe 300 000 py6. na cpox 20 mer.
[IponientHast craBka 11%. IlepuoanuHocTh HauuciaeHus Mecsn. Kakyio cymmy
MPOIIEHTOB KJIMEHT BBITIATUT uepe3 7 jieT? OTBET OKpYIJIUTE 10 pyOei.

2. Kypc akuuu B 2020 ro1y COCTaBIIST:

01.01.2020 | 163 py6. | 01.05.2020 ] 173 py6. | 01.09.2020] 193 py6.
01.02.2020 | 162 py6. | 01.06.2020 | 180 py6. | 01.10.2020 | 193 py6.
01.03.2020 | 165 py6. | 01.07.2020 | 182 py6. | 01.11.2020 | 198 py6.
01.04.2020 | 171 py6. | 01.08.2020 | 188 py6. | 01.12.2020 | 206 py6.

Omnpenenure, KaKOM TUI 3aBUCUMOCTHU 00Jie€ TOYHO OMpPEIETSET MOBEIECHUE LICHHON
OymMarn — JMHEHHBIM WM OSKCIOHCHIMAIBHBINA, W, MPUMEHUB COOTBETCTBYIOIIYIO
¢yHKUHMI0, paccuuTaiiTe npeanosaraembiid Kypc Ha 1.02.2021. OTBeT OKpyriaute 10
pyOneit.

3. 3aeMmuk B3 B Oanke kpenut B pasmepe 150 000 py6. mHa cpok 20 mer.
[IpouentHas craBka 13%. IlepuoandHOCTh, HauucleHUs KBapTald. Kakyio cymMmy 1o

OCHOBHOMY JIOJTY KJIMEHT BHITUIATUT Yepe3 7 aeT? OTBET OKPYIIIUTE JI0 pyOJIeH.
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4. VI3BeCTHO, 4YTO KOMITAHUS OKA3bIBACT YCIYTH:

a =(3,7,1,-5,-1,1,0,1,5,1,6,-5,1,-2,4,0),

b~ =(-5-3,0,-5-4,20,1,5,2,6,-53,-2,3,0),

p~-=(-1,10,1,2,11,-1,0,3,5,-4,3,-3, 3, -1, 3, 3).

JIs1 uX BBITIOJIHEHHUS TPEOYIOTCS COOTBETCTBYIOIIME PECYPCHI ai, bi, C1 . IPH 3TOM
eciu ai> 0 - pecypc UMeeTcsl B HAIMYUH, eciiu ai< 0, To OH HaxXOJuTCs B ayTcopcuHre. B
IEISTX MHOTO(AKTOPHOTO aHaMM3a NESTEILHOCTH KOMIIAHUM HEOOXOIMMO PaCCUHUTATh
CJICTYOIINE BBIPAKCHUS:

a)-6a +5b "~

b)3(a" b )*p -2[pT*b "

c)4lp*p +2(a,p)*b-3(b",p)*a”

Ilpumepnuie 3a0auu 0na npakmuueckKux 3aHAMUIL

1. 3aemmuk B3s1 B Oanke kpeauT B pasmepe 150 000 py6. ma cpox 20 mer.
[IpouentHas craBka 12 %. Ilepuonuynocth HauuciaeHus: kBaptaa. Kakyio cymmy 1o
OCHOBHOMY JIOJITY KJIMEHT BBHITLIATUT Yepe3 7/ eT? OTBET OKpyriiuTe A0 pyOJieid.

2. V3BecTHO, 9TO KOMIMAaHUs OKa3bIBACT YCIYTHU:

(O’ 31 -5’ -91 -21 -5’ 2’ -3’ 61 -4’ 01 11 O’ 2’ 3’ 8)1

a

b (4,-5,1,1,-2,4,-6,3,-3,5,0,-11, -4, 1, 6, -3),
p=(-1,10,1,2,11,-1,0,3,5,-4,3, -3, 3, -1, 3, 3).
J1J1s uX BBITIOJTHEHUS TPEOYIOTCS COOTBETCTBYIOIIHME PECYPCHI aj, Dj, Ci . Tpu 3TOM eciu &>
0 - pecypc umeercst B Hanuuuu, eciu ai< 0, To OH HAXOAUTCS B ayTcopcuHre. B 1memsx

MHOFO(bElKTOpHOFO a”HaJIn3a ACATCIIbHOCTH  KOMIIaHHNH HGO6XOI[I/IMO pacCUUTaThb

CJIEQYIOIINE BBIPAKCHUA:
2)8a+ 3b
b) 2@@,b)*p+3[p|*b
c) - 3IpI*p + (3, p)* b - 3 (b, p)*p
Kpumepuu 6annvhoii oyenxu paznuunvix popm mexyujeco KOHmMpoJis YCnesaemocmu

cooepaicamess 8  COOMBEMCMBYIOUWUX — MEeMOOUUEeCKUX — PEeKOMeHOayusx  Kagheopwvl
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MamemamuKu.

7. MOHA OUEHOYHBLIX CPEICTB [JIA IMPOBEJACHUSA IMPOMEKYTOYHOM AaTTEeCTAlMH
00y4aromuxcs no JMCUUIJINHE

[lepedyeHb KOMMETEHIIMN C YKa3aHUEM WHJUKATOPOB MX JTOCTHXKCHHUSA B IPOIECCE
COIEPKUTCS B pazaene 2

OCBOCHHSI 00pa3oBaTENbHON MPOTrPaMMBI «Ilepeuenpb

IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS O0pa30BaTEIbHOM MPOTpaMMBI  (TIEpeUYCHb
KOMIIETCHIINI) C yKa3aHWEM WHANKATOPOB UX JOCTH)KCHUS U IJIAHUPYEMBIX PE3yIbTaTOB
00yYeHUs MO JTUCHUILIUHEY.

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPHAJIbI, HEOOXO0AUMbIE JIJIA OLIEHKH

HHIMKATOPOB TOCTHKCHHUSI KOMIIeTCeHIIMH, 3HAHUHA U YMEHUM

HaumenoBan | HammeHoBaH PesyabTaTsl TunoBbIe KOHTPOJILHBbIE 32/IAHUA
ue e HHAUKATOP o0y4eHus
KOMIIeTeHIIUH OB (YMeHHA H
AOCTHKEHUS 3HaAHMA),
KOMIIETEHIIUH | COOTHeCeHHbIe
c
HHIUKATOPAMHU
JAOCTHKEHUS
KOMIIeTeHIIUH
YK-4 3uamo Cozmate B Excel osnexkrponnyro —TaGmuiy,
Cnoco6nocts | 1. icmonb3yer | OCHOBHBIE comepxainryto gaHHeie o kKypce eBpo (EUR) 3a
UCIOJIb30BaTh | OCHOBHBIE METObI nociaeqHui Mecsn (3Ty HMH(OPMAIUI0 MOXKHO
MIPUKJIIATHOE METO/IbI U TOTyYEHUS, Haiitu Ha odunuansHoM caite CoOepOaHka).
IPOTpaMMHOE | CPECTBa npencrasienus, | ViMnopTtupoBathk 3TH JaHHbIE B R B Buje o0bekTa
o0ecrieyeHrne | MOJTYYCHUS, XpaHEeHUS U turna data.frame.
OpU PELICHUHU | MpeJCTaBIeHU | 0OpabOTKH
npodeccuoHan | s, XpaHEHUs U | JTaHHBIX
BbHBIX 337124 o0paboTku
JAHHBIX. Ymemo
MPUMEHSATh
OCHOBHEIE
METOIbI
MOJTyYeHus,
MPECTAaBICHHUS,
XpaHEHUS U
00paboTku
JAHHBIX
2. 3uamo C nomompio  (uuaHcOBRIX (yHkmit  Excel
JleMoHCTpHpYe | MpoecCHoHallb | COCTaBUThH IUIAH TMOTAIICHUS KPEeauTa B pazMepe
T BJIaJICHUE HBIE MTAKEThI 500 TeIC. pYO., B3sTOrO Ha 18 MecsueB nox 16%
npodeccuoHan | NpPUKIATHBIX rOJIOBBIX (TIPOLIEHTHI HAYUCIISAIOTCS €KEMECSIIHO) U
BbHBIMU porpamMm BO3BpAIllaéMOT0 paBHBIMU IIATEKaMH B KOHIIE
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IIak€TaMu

KaXXJg0ro Mecsia.

NpUKIAIHBIX | Ymems
IpOrpamm. HCIIOJIB30BATh
npogeccuoHalb
HbIC HAKeThI
HPHKIIATHBIX
porpamMm
3. Buibupaer | 3namep 3amanbl BexkTopa a=(3,2,—4,0,4,5,0,-3,4,—4)
HE0OXO0IMMOE | TIPUKIIATHOE -
HPHKIIATHOE HpOrpaMMHOE b=(-35,4,2,30,-14,-2,3),
NpOrpaMMHOe | obecnedeHme c=(0,0,4,-3,2,-5,6,-1,—4,1) . Beruucnuts
obecrieueHue B R,
3aBUCHMOCTH Ymemo 3HAYEHUE BBIPAXKEHUS 3(8., b)C - 2(b, C)C+ | a | b
OT pelmaeMoil | BLIOMpaTh sExcel wm B R.
3ajlatn. HEobXomMoe Boruuciute B R 1eiicTBUTENBHYIO YaCTh CEILMOTO
HPHUKIAHOC KOpHS anrebpamueckoro ypasHenus (-6+i)x8-

obecrieueHue B
3aBUCUMOCTH OT

3X7+8iX6-2iX5-6x2+17ix2-(11-1)X-38+i.

pelaeMbIx
3aja4
4. WcnonwsyeT | 3namo Wmeercs mate 3amanuii - A, b, B, I', /1 - u natb
MPUKIATHOE Ha3HAUCHHE pabotuukos — I, Il, I, IV, V - s ux
MPOrpaMMHOE | IIPUKJIAJHOTO BbINOJIHEHHs. B Tabnuiie ykazana npuObLb,
obecrnieucHue MPOrPaMMHOIO KOTOPYIO 00€CTICUMBACT KXl U3 paOOTHUKOB
JUISL  pElIeHUs | 0OCCIICUCHHS IIPY BBINOJHEHUH KaXKJIOT0 U3 3aIaHUH.
KOHKPETHBIX I I Il v \Y
MIPUKJIATHBIX Ymemo
3a/1a4. HCITO0JIb30BaTh A |18 | 30 20 18 17
MIPUKJIIATHOE
IPOrpaMMHOE b 13 | 18 10 17 13
obecrieueHue
JUIL pelIeHHs B 10 | 16 11 10 15
KOHKPETHBIX
NPUKTATHBIX r 19 | 25 18 17 16
3aja4

0 |14 |18 | 22 | 20 | 8

Pacnipenenuts 3a1anusa Mexny paOOTHUKaMU
(0aHO 3a/1aHUE BBITOIHSIETCS OAHUM YEJIOBEKOM)
TaK, 4T0OBI 00II1ast MPUOBLIL OT BBHITTOJTHEHHS
3agaHuii ObuTa HanOombIell. B oTBeTe ykas3arhb
HalJeHHYI0 HauOOIbIIYIO TPUOBLIb.
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(IMKH-3)
CnocoOHOCTD
OCYILECTBIISITh
coop,
00paboTKy U
CTaTUCTHYECK
15051 aHau3
JTAHHBIX,
MPUMCHSITh
MaTeMaTHYECK
1€ METOIbI ISt
pelieHHs
CTaHIapPTHBIX
npodeccuoHal
bHBIX
(dbrHaHCOBO-
YKOHOMHYECKHU
X 3ajad,
UHTEPIPETHPO
BaTh
MIOJTyYCHHBIC
pE3yIaBTATHI

1.IlpoBoaut 3namo N3BecTHO, YTO KOMIAHUA OKa3bIBAET yCIYTH:
c6op, OCHOBHBIE a=(3,7,1,-5-1,10,1,5/1,6,-51,-2,4,0),
00paboTKy ® | METOABI b=(-4,2,1,-2,3,2,6,2,—4,—4,5,—-1,3,0,3,1),
CTaTUCTHYECKH | HOJydEHHS, p=(7,3,-3,1,-3,2,-1,-4,6,0,4,1,-2,-3,5, 6).
i aHanmu3 | 06paboTKH, U J1s8 uX BBINOJIHEHHS TPeOyIOTCS COOTBETCTBYIOLIME
JAHHBIX  JUIS | cTaTHCTHYeckor | PECYPChl ai b, Ci. Hp(l)/l srom eciu 8i>0, pecypc umeercs
i<
peHleHI/ISI 0 aHaIM3a B HAJIUYHU, €CIIH aj , TO OH HAXOAUTCA B ayTCOPCUHTE.
B neiaax MHOI‘O(l)aKTOpHOl"O aHallu3a ACATCIBbHOCTH
(buHaHCOBO- JTaHHBIX B
KOMIIaHUHN H€O6XO):[I/IMO paccuuTatrh CICAYIOLIUC
HSKOHOMHYECKHU | MpodheccHoHaIb )
o BBIPpaXKCHUS:
X 3a/1a4. HOIt = o7
a a)4a-3b
JeSTEIbHOCTH R o
b) 6(a, p)*b + 4*[p|*b
Ymems c) 4(a, b)*p - 6(b, p)*a - 3[p[*p
HCIIOJIb30BATh
OCHOBHBIC
METO/IbI
MTOJTY9CHUS,
00paboTku, WU
CTAaTHCTUYECKOT
0 aHanmsa
TAHHBIX B
npogeccuoHalb
HOU
JeSITeIbHOCTH
2. namp Jnsi  BBITIOJIHEHWS ~ ONTUMAJIbHOTO  OW3HEc-
DopMyIHpPYET | OCHOBHBIC
TUTAHUPOBAHMS TpPeOyeTCs pPEeIIMTh MATPUIHOE
MaTEeMaTHYECK | METOIBI
Y€ TMOCTAaHOBKH | PEIIeHUS ypaBHEHHE M1 OTBICKaHWs MaTpullbl X 10
(uHaHCOBO- (uHaHCOBO- .
3aJlaHHbIM MaTpuiiaM A, B W 1nuaroHanbHON
SKOHOMHYECKU | IKOHOMUYECKUX
X 3ajad4, | 3a1ad4. equanunoii E: X(B1)A?=E. Pe3ynbrar nposepsTe.
HEPEXOAUT  OT 0 8 11 -9 8 6 0 5 4
102 8 0
SKOHOMHUUeCKH | YMemb 7
9 - 1 2 9 1 -1
X HocTaHoBok | HCTIONB30BaTh ; oo 1., L 1
6 4 3
3a/a9 x | OCHOBHEIE 8
1 - 11 11 1 9 - . .
MaTemaTuueck | MATEMATHUECKH L : ; R
9 14
UM Momensim. | © MOACIH  JUTA 4 1
CIICHUS 1 -9 1 - 6 35 T
P Als 1 8 1 Ly 9 1o
(huHAHCOBO- = 7 3 2 g 2 7
OKOHOMUYECKUX vo- 6 11 - - - B
5 4 1 1 1| =[11 - ;
3anaq 2 40 5 92 4 0 8
- - 6 17 - 9 - 11
3 2 7 1 5 0 2 7 3
0 6 6
011761é—1i AT
A 5 4 , 16 1
1 115 - - 4 -1 T
0 5 12 16 1 81
5 g 1 s 19 16
3. Cucremuo | 3HaTh Kypc aknun B 2020 rogy cocTaBisiL:
MOIXODHT K | OCHOBHbIE 23.01.20 142 81.05.202 152 81.09.202
pyO. pyo.
BBIOODY [IPUHITHIIBL 010220 145 01.06.202 155 01.10.202
MaTeMaTH4eCK | paboThI 20 pyo. 0 py6. 0
WX METOJIOB H | COBPEMEHHBIX 01.0320 147 01.07.202 161 01.11.202
20 py6. 0 pY6. 0

166

pyoO.
166

pyo6.
169

pyo.
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172
pyo.

MHOPMALIMOH | MaTeMaTudecku | 010420 151 01.08202 165 01.12.202
20 pyo. 0 pyo. 0
HBIX X METOJIOB U
TEXHOJIOTHH nH(POPMAIMOHH .
. | OnpenenuTh, KaKoil TUIT 3aBUCUMOCTH OoJiee
JUIS  PEUIeHUS | BIX TEXHOJIOTUH .
TOYHO OIIpeJIeNIAeT MOBEACHUE IIEHHOW Oymaru —
KOHKPETHBIX JUTSL PEIICHUS o .
JUHEHHBIN WK YKCIIOHEHUIUAIbHBIN, U, TPUMEHUB
(unancoso- ROHKPCTHPIX COOTBETCTBYIOIIYIO (DYHKIHIO, PACCUUTATH
HSKOHOMHYECKH | (pruHAHCOBO- YIOTYIo @YH P
npeanonaraemslii kypc Ha 01.03.2021
X 3aJa4 B | 9KOHOMHUYECKHUX
npodeccronan | 3amadq
bHOI1 o0JsacTu.
YMmerb
HCIIOJIb30BATh
COBpPEMEHHBIE
MaTeMaTHYeCKU
€ MeToabl |
HH(pOPMAITMOHH
bIC TEXHOJIOTHUHU
Ul peleHus
KOHKPETHBIX
(hMHAHCOBO-
IKOHOMHYECKUX
3a/1a4y
4, 3HaTh Jnsi  BBITIOJIHEHWS ~ ONTHUMAJIbHOTO  OW3HEC-
AHanu3upyeTr | COBpeMEHHbIE IUTAHUPOBAHUS TPEOYEeTCs PEUIUTh CIIEAYIOLIYIO
pe3yIbTaTHI pe3yabTaTHI 3a/1a4y JIMHEWHOTO TPOTPaMMHPOBAHUS:
UCCIIEIOBAHMS | UCCIICOBAHUS
MaTeMaTHYeCK | MaTeMaTHYECKH f(xq,x5) = 10x; — 30x, - max
UX  Mojenell | X Mojaeneit
(uHAHCOBO- (uHAHCOBO- Xy +2x, 23
9KOHOMHUYECKM | SKOHOMHUYCCKUX X1 —2x, <2
X 3amad | | 337129 ¥ X, + 2x, <6
enaeT Ha WX | PEKOMEHIAIuU
ht p nan X, =>1
OCHOBAaHHU 10 MPUHSTHIO
X1, %X =0
KOJMYECTBEHH | (PMHAHCOBO-
bIC U | DKOHOMHYECKUX
KaueCTBEHHBIC | PELICHHIA
BBIBOJIBI u
PEKOMEH Al K Ymerp
Mo mpuHsTHIO | HCTIONIB30BATH
(bHHAHCOBO- PE3yNbTaTHI
sKOHOMHUYecKky | ACCTICIOBaHNA
X PeLIeHHi. MaTeMaTHIECKH
X Moienei
¢uHaHCOBO-
IKOHOMHYECKUX
3aa4 "
pEeKOMEHIaluu
Mo  MPUHATHIO
(uHaHCOBO-
HKOHOMHYECKUX
peLIeHHI
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MeToanuyeckue MaTepuaJbl, onpeae/siomye Npoueaypbl OlleHNBAHUS
3HAHU, YMEHUI U HABBIKOB
[Tpuka3z ot 23.03.2017 Ne0557/0 «O6 ytBepxkaeHun IlonoxeHuss o nMpoBeACHUU
TEKYIIEro KOHTPOJSI yCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallid OOYYaIOIIUXCS T10
nporpaMmam OakaliaBpyuara U MarucTparypbl B @MHAHCOBOM YHUBEPCUTETE» U MPUKA3bI

(GuIManoB 1o JaHHOMY BOMPOCY.

Ilpumepnwie 3a0anusn 0141 n0020MOBKU K 3a4emam

3aoaua 1.C nomonipio (pUHAHCOBBIX (QYHKUUNA ONPENETUTh, KAKUM JOHKHO OBITH
HavyaJbHOE 3HAYCHUE BKJIA/Ia MPU CIEAYIOIUX yCIOBUAX: cpok Bkiaaa (Kmep) — 3,5 roxa,
Oynyiee 3naueHue Bkiana (be) —21 500 nonnapos, rogosas mpotieHTHas ctaBka (CTaBka)
— 10%. /[lononHWTENbHBIE BIOXKEHHUS W HU3BATHA HE MNpOU3BOAATCA. I[IpoueHTs
HAYMCIIAOTCSA 10 Moayroausm. OTBET 1aTh ¢ ABYMS 3HAKaMU IIOCJIE 3aISTOU.

3aoaua 2. Ilnowmanp nepBoro kpyra cocrasisier 760, 1uiomaas BTOPOro Kpyra
cocrasisieT 20. C nomoursto nuctpymenTa [logbop napamerpa onpeneanTs BO CKOJIBKO

pa3 paanyc MepBOro Kpyra OTJIMYAETCs OT pajuyca BTOPOro
3aoaua3.Haiitu nepByro npou3Boaayro Gynkuun Y = 5xe* B rouke x =-1,5. OtBeT

MPEICTaBUTh B BUJE NECITUUHOMN Apodu ¢ TouHOoCcThIO 110 0.001.
3aoaua 4.]1n1 pyHKIMU y = arctg(x + 2.5) — 0.25x HaWguTe:

1) opauHaty TOUKHM Tiepecedyenus rpaduka c ocwio Oy;

2) TOUKY JIOKaJJbHOTO MUHUMYMa;

3) NOKaJIbHBI MUHUMYM;

4) TOUKY JTIOKaJbHOTO MAaKCUMYMa;

5) NOKaJIbHBIA MAKCUMYM.

Bce otBeThI pencTaBuTh B BUE ASCATUUHON qpodu ¢ TouHoCThIo 10 0.001, Hanpumep,
1.234.

2500

MP(L)=————
3aoaua 5. V3BecTHA IIpeaebHas IPOM3BOAUTENLHOCTE Tpyaa MP(L) In(L+100)
rae L — o0béM Tpynozarpat. Halitu 00bEM pou3BoICcTBa MpU 00BEME TPy A03aTpaT

Lo=80. OTBeT AaTh C TOUHOCTHIO J0 JIBYX 3HAKOB IOCJIE 3aMsTOM.
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3aoaua 6. 3atpatsl 10 TPOeKTy cocTtaBmwin 350 MITH. pyOIel, OKUTAEMBIE TOXOIbI

IPE/ICTaBJICHBI B TAOIHIIE. riﬂ Aenexnrii “OZT(‘)’K (v, py6.)
e OmnpenenuTe BHYTPEHHIOK HOPMY 2 35
3 85
JOXOTHOCTH TIPOEKTA. 2 100
5 150
. CHUTh 9KOHO
On MHYECKYTO 5 180

3¢ (PEKTUBHOCTD MPOEKTA C YUETOM PHIHOYHON HOPMBI JOX0/1a — COOTBETCTBEHHO PaBHOMN

11%; 12%:; 15%.

3aoaua 7. Berunciurte npenaen GyHKIuu lim NAX+9 =5 rger sammmmre B BUJIC

JAX+9 —
X—4 \/;—

NeCATUYHOU JpoOu ¢ ToUHOCTHIO 10 0.001.

3aoaua 8. Haiitu Haubompliee W HaUMEHbIIEE 3HAYCHHE (PYHKIHH
f(x)=x*-5x"+7X-2ua orpeske [-1;4].

3aoaua 9. Oupma pemmna B3ITh kKpeaut pazmepom 600 000 pyOnei, moramarh
KOTOPBIM (OCHOBHOM JIOJIT ¥ TIPOIICHTHI) HAMEPEHA PaBHOMEPHBIMU IIIaTEKaMU B KOHIIE
Kaxaoro wMecsma. OmnpenenuTh €XKEeMECSYHbIE BBIUIATHI IO KPEAUTY [JIsi Pa3HbIX
MPOIEHTHBIX CTABOK M CPOKOB moramieHus kpeauta (ot 5% o 20% u ot 1 mo 15 ner,
UCIIOJIB3Ys TaOIMITy TTOJACTaHOBKH). B oTBeTe yka3aTh pa3Mep IiaTexka 3a 4-blid TOJ MPH

MPOLEHTHOM cTaBke 12%.

2 -1 3 0 1 5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 0
3a0aual0. Jlauer wmatpuner A=-1 4 3 -3 1yB=4 8 3 -2 1|
3 -1 -1 1 5 3 -1 -1 7 5
-4 8 -4 3 6 4 8 -4 3 6

Pewmnte MaTpuuHoe ypaBHeHHE BX=A4.

3aoaua 11. TlpenenbHble U3IEPKKU NPEAIPUITHS BBIYUCISIIOTCA MO (opmyiie
MC(q) = 95—3q—0,7q?, TJIe  — 00bEM MPOU3BOJICTBA, @ PUKCUPOBAHHBIEC U3IEPHKKUA PABHBI
FC=28. Beruncnuth o0mme u3aepxxku npu oobEMe pousBoacTBa (o=4,1. OTBeT math ¢
TOYHOCTBIO JI0 JIBYX 3HAKOB IOCJIE 3aATOH.

3aoaua 12. JIns marpuir
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-8 -4 -3 41 -2 8 -2 7 10 4
-4 9 -8 0 O 3 311 0 -7 -5
8 -1 4 -1 0 -2 2 9 7 3 -10
9 -7 -9 6 3 3 0 0 4 -2 -8
3 2 -1 6 -7 1 2 -2 -8 -10 6 7
-5 8 2 -4 06 -1110 -7 3 -9 -1

gyrcneHHo pemmth (B Excel mmum B R) marpuuHOe ypaBHEHHE W TIPOBEpPHUTH

pEe3yJbTaT, BHIIOJHUB YMHOKEHHE MAaTPUL UCXOTHOW 3a0a4H:
AX =B

3aoaua 13. dupma pemmia B3saTh kpenut pazmepom 1 000 000 py6. cpokom Ha 5
JeT, moramaTrh KOTOpPbIA (OCHOBHOM JOJI M NPOLIEHTHI) HaMEpeHa pPaBHOMEPHBIMHU
IUIaTeKaMH B Haydaje KakJIoro roja. 3amnpochl Ha ((MHaHCUpOBaHUE PUpMa HampaBuia B
HECKOJIbKO OaHKOB, W3 KOTOPBIX MPHUIIA OTBETHI C COOTBETCTBYIOIIMMH YCIOBUSMH I10
npoleHTHbIM cTaBkaMm. Paccuntaiite Ha nucte KPE/IUT, cornacHo ycnoBusiM, peaibHbIe
CYMMBbI, KOTOpPBIE MOXKET IMOJIYYUTh (UpMa MO KPEIUTY, pa3Mep eXEeroAHbIX BeimiaT. Ha
nmucte [IOI'AIIEHUE cocTaBbTe 11aH NorameHus KpeauTa 1mno rogaMm.

3aoaua 14. IlpuBecTy KBaJIpaTHUHYIO0 (POPMY K KAHOHUYECKOMY BUITY

f = X24+2y2+47%+6xy-4x2-8yz

3aoaua 15. JlaHbl BEKTOPBIL:

a =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p =(1,5,2,4,3,0,-4,-5,1,2,2,1)

BpuncianTh 3Ha4€HUST BRIPAXKEHUMN :

1. 3d+5b

2. 2(d,b)-p—>5lpl-d

3. @p)-b—(bp)-a—Ipl-p

3aoaua 16. JIns u3rotoBiaeHus IBYX BHJIOB NpoAyKuuu A u B ucnonb3yrorcs
Tpu Buaa ceipbs L, 11, III. Pecypcel cbipbsi, HOpMBI €ro pacxoja Ha €JUHULYY IIPOAYKIUU

U noJydacmast HpI/I6BIJ'IB OT CAMHUIBI ITPOAYKIIMH 3a/1aHbI B Ta6m/1ue

ColIpbe Hopwmsl pacxona Pecypcrl
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A B

I 1 7 50

I 3 5 50

i 5 2 40
[TpuObLIb 40 20

OnpenenuTe ONTHUMAJIBHBIA IUIAH  BBITYCKA HOPOAYKUMUA U3  YCIIOBHUSA

MaKCHUMHU3allnN1 HpI/I6I>IJII/I.

Ilpumepnwie 6onpocwl 0na noozomosku kK 3auémy (1 cemecmp)

1. Ta6mmunsrit nporieccop MS Excel, Libre Office Calc. BBox nanubix u hopmyi B
auerikn. PopmaTupoBaHue. /[nama3zoHsl sUeek.

2. IIpocThie M CHOXHBIE MPOIEHTHI. BbIYKCIIEHHEe HAYKMCICHUNA TIO0 BKJIAaJlaM M
BBIILJIAT MO KPEAUTaM, IJIaH MOTAIIEHUS KPEInTa.

3. Tunet  pmanubix B R. IlporpammupoBanume mnepemeHHbix. CozmaHue
MOJIb30BATENBCKUX (QYHKITUM.

4. YucnoBble ¢GyHKIMM U criocoObl ux 3amaHus. CpoiictBa ¢yHkiui. ['paduk
byHKIIUN.

5. Ilpenen yucnoBoi nocnenoBareabHocTh. [Ipeaen pyHkinn Ha 6ECKOHEYHOCTH U
B Touke. CBOMCTBA MPEIEIIOB.

6. IlepBblii 1 BTOpOM 3aMeuaTeIbHBIN MPEIEIbI.

7. HenpepbiBHBIE PYHKIIMU U UX CBOMCTBA.

8. AcumnToThI rpaduka GyHKIUH.

9. llpousBognas u muddepeHnnan GyHKIUNA OJHON MEePEMEHHON. DIaCTUYHOCTh
(GYHKIMU U ee TPUMEHEHHE.

10. TlpousBoanbie U auddepeHITuaIbl BHICIINX MOPSIIKOB.

11. Monotonnsie ¢GyHKIUU. JlokanbHBIA 3KCTpeMyM (QyHKUMH. MccnemoBaHue
(GyHKIIMYM HA MOHOTOHHOCTh U DKCTPEMYMBI.

12. Bemyxubie (BorHyThIe) ByHKIHH. Touku nepernbda. VccnenoBanue GyHKImMu

Ha BBIITYKJIOCTb U TOYKH HeperI/I6a.
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13. Haubomnbiiee n HAaMMEHbBIIIEE 3HAYCHHSI HETIPEPHIBHOW (PYHKITUU HA OTPE3KE.

14. Heonpenenennslii nHTErpaj. OCHOBHBIE METO/ABl MHTETPUPOBAHUA: 3aMEHA
NEPEMEHHOW, NHTETPUPOBAHUE 10 YACTSIM.

15. Omnpenenennsbiii unrerpain. ®opmyna HetoToHa - JleliOHuUIa 1 ee TpUMEHEHHUE.
HecoOcTBeHHBIE HHTETpAIBI.

Ilpumepnwie 6onpocwl 014 no02omosKku K 3auemy (2 cemecmp)

1. Marpunsl. Onepanuu Haa MaTpuiiamMu. Panr matpuisl. OOpaTHas MaTpuIa.

2. Onpenenutens MaTpulibl. CBOWCTBA U NPUMEHEHHUE OIIPEIEIUTENCH.

3. CucteMbl TUHEHHBIX anredpandecKux ypaBHeHUH. Pemienue cucteM TUHEHHBIX
anredpanueckux ypaBHeHui metonam Kpamepa, oOpaTHoil matpuuel 1 Mmetogom ["aycca.

4. MHOXXECTBO pELICHUM CHUCTEMBbl JHMHEWHBIX alreOpandyeckux ypaBHEHHH.
OnHOpOAHBIE U HEOJTHOPOHBIE CUCTEMBI.

5. Bekropsl. JIuHeiHbIe oniepalyy ¢ BEKTOpaMU: OIpeiesieHrue, CBOMCTRA.

6. ApupmeTnueckue BEKTOpPbl W JIMHEHHBIE ONepaluy Hajad HUMHU. BekropHoe
npoctpancTBo R".

7. JluneiiHass 3aBUCUMOCTb (HE3aBUCHMOCTb) CHUCTEMBI BeKTOpoB. basuc wu
pPa3MepHOCTh JIMHEHMHOTo npocTpancTBa. KoopanHatel BeKTOpa B JaHHOM Oasuce.

8. CkanspHoe npousBeieHre BeKTopoB B R". JITMHBI BEKTOPOB U Yol MKy HUMU
B R".

9. CoGcTBeHHBIE 3HAYCHHSI U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MaTPHII.

10. 3agaun TMHEMHOT O MPOrPaMMHUPOBAHUS B SKOHOMUKE: MUHUMH3ALUS PACX0/I0B,
MaKCUMU3aLMs NpUOBbLUIN U Ap.; TPAHCIOPTHAs 3a/1aya, 3a7ja4a O Ha3HAYCHUSX.

11. Kak HaiiTu onpeaenurens maTpuiibl B Excel/R?

12. Yro Takoe cuctema JUHEHHBIX anreOpanuyeckux ypaBHEHHUI?

13. CkoJbKO penieHuil U B Kakux ciiydasx oHa MoxeT umeTrsh? Kak pemmts CJIAY
B Excel, Libre Office Calc /R?

14. Kak pemmrts maTpuuHoe ypaBHeHue Buaa AX=B mimu XA=B B Excel, Libre
Office Calc /R?

15. Kax omnpeneneHsl JMHEHHBIE ONEpaldyd HaJ apuPMETHUYECKUMHU BEKTOpamH,
CKaJIIpHOE MPOU3BEICHUE BEKTOPOB, MOIYJIb BEKTOPA, YTOJ MEXIY BEKTOpaMu?
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16. Kak BBINOJHUTH JMHEWHBIE ONEpalMH, BHIYMCIUTH CKaJSIPHOE MPOU3BE/ICHUE,
HAWTH MOJYJIb BEKTOpa, HAWTH yroJl Mexay Bektopamu B Excel, Libre Office Calc /R?

17. Yto Takoe cOOCTBEHHBbIC 3HAUYECHMS] U COOCTBEHHBIE BeKTOpa MaTpullbl? Kak
HalTH COOCTBEHHBIEC 3HAYEHHSI 1 COOCTBEHHBIE BEKTOpa MaTpulibl B R?

18. Uto Ttakoe 3amava JMHEWHOro mnporpammupoBanusa? Kak pemuts 3amauy
nuHeHoro nporpammupoBanus B Excel, Libre Office Calc /R?

19. DnemenTapHas anreOpa mMaTpuil (OCHOBHBIC OTIEPAIMH MAaTPUYHOW aJreOphl).
Onpenenurenu: TMOHATUE ONPEACINUTENS], BBIYUCICHUE OIPEACIUTENEH BTOPOTO H
TPETHETO MOPSAIKOB.

20. Ilonatus MuHOpa, anredpanyecKoro JOMOTHEHH. PaznokeHue onpenenurtens
0 CTpoke, cToo1y. CBOICTBa OonpeeauTenei.

21. CucteMbl TMHEWHBIX YpaBHEHUI: OMpENENIeHHEe M X N CHUCTEMBbl JHHEWHBIX
YPaBHCHUW, MOHATUS OJHOPOJHOM W HEOJHOPOIHOW, COBMECTHOM W HECOBMECTHOW,
OIPEAECIICHHON U HEOITPEICIICHHON CUCTEM JIMHEUHBIX YPaBHECHUM.

22. MatpuyHasi 3amuch CHUCTEMbl JHHEWHBIX YypaBHeHHH. PemieHue cucTembl
JUHENHBIX YpPaBHEHUH C MOMOIIBI0 00pAaTHON MaTpPHUIIBI.

23. ®opmynsl Kpamepa aiist pereHus: CUCTEMbI TMHEHHBIX YPaBHEHUH.

24. OGpaTHast MaTpuIla: ONpeesieHrne, BHIYUCICHHE 00paTHOW MaTpHIIbL. Y CIIOBUE
CYLIECTBOBaHMsI 0OpaTHOW MaTpPHIIbI.

25. Panr Matpuiibl. DeMeHTapHbIe peoOpa3oBaHusi MaTpHil. Beranucinenune panra
MaTpULBI.

26. Meron ['aycca pemieHuss CHUCTEMBbI JTHHEHHBIX ypaBHeHm. OOiiee permreHue
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

8. [lepeueHb OCHOBHOI M TONOJHUTEILHOIH YUeOHOM JIUTEPaTyPbl, HEOOXOAUMOII 115
OCBOCHMS JUCHMILIUHBI

OcHoBHas JuTEparypa:

1. 3amamaeB, C. A. Marematnka Ha s3bike R: yueOnuk / C. A. 3amanaes;
@®uHaHcoBbIM yHHUBepcuTeT npu llpaBurenscree PD, [lemapramMeHT aHainu3a JaHHBIX,
MIPUHATHUS PENICHU 1 PUHAHCOBBIX TexHOIOTHH. — MockBa : [Ipomereit, 2018. — 324 c. —
Tekcr : nHenocpeactBeHHbI. - To xe. — 2022. - ObC YuuBepcuterckas Oubianoreka
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ornaiin. — URL:https://biblioclub.ru/index.php?page=book&id=701006; To xe. — 2023. -
OBC Jlanb. - URL: https://e.lanbook.com/book/354596 (nara oopamenus: 11.04.2024). -
TeKCT : BIEKTPOHHBIM.

2. Maromenos, P. M. lludposas matemaruka B Excel: yuebnuk / P. M. Maromenos,
T. JI. ®omuueBa; @unyHnuBepcutet. — Mocksa : [Ipomereit, 2023. — 146 c.: uin. - Tekcr
: HerocpencTBeHHbI. - To xe. - OBC YHuBepcuterckas Oubnuoreka online. - URL:
https://biblioclub.ru/index.php?page=book&id=700963 (nara obpamenus: 11.04.2024). -
TeKCT : BIEKTPOHHBIM.

3. Marematuka B Excel: yueObnuk mns By3oB / O. A. batok, /. B. bepsun, A. B.

3omnotaprok [u ap.]; mox pen. T. JI. @omuuaeBoii. — Mocksa : [Ipomereit, 2019. — 229 ¢. —

Tekct : wHemocpeactBeHnbli. — To xe. — DObC Jlame. — URL:
https://e.lanbook.com/book/116163 (mara oOpamenus: 11.04.2024). — Texkcr
3JIEKTPOHHBIM.

JlonoJiHUTeIbHAS JIUTEpPaTypa:

4. ndopmartuka 1151 3KOHOMHUCTOB: YU€OHHUK ISl aKaJeMUYEeCKOro OakaiaBpuara /
noxa penakuued B. II. IlomskoBa. — Mocksa : IOpaiit, 2014. — 524 c. — Tekct :
HenocpenctBeHubiid. — To ke, — 2024. - DBC IOpaiit. - URL: https://www.biblio-
online.ru/bcode/534426 (nata oopamierus: 11.04.2024). — TekCT : 2IEKTPOHHBIH.

5. I'oGapesa, f1. JI. buznec-ananutuka cpenctsamu Excel : yaebnoe mocooue / . JI.
I'oGapera, O. 1O. I'oponenikas, A. B. 3onotaprok. — 3-¢ u3a., mepepad. u gorn. — MockBa
: BysoBckuit yueOnuk : MHOPA-M, 2021. — 350 c. — ObC ZNANIUM. - URL:
https://znanium.com/catalog/product/1668637 (nata obpamenus: 11.04.2024). - TekcT :
AIEKTPOHHBIN.

6. MeTopl onTUMAIBHBIX PENICHHUN B 9KOHOMHKE U (hUHAHCAX: yaeOHoe mocooue /
N. A. Anekcannposa [u ap.]; @unynuBepcuret; nog pea. B. M. I'onuapenko, B. FO.
ITorioBa. — MockBa : Knopyc, 2017 — 181 ¢. — (Koncnekt nekuuii). — Tekcr :
HermocpenacTBeHHei. -  To xe. - 2023, - D5bBC BOOK.u. - URL:
https://book.ru/book/950083 (mara oboparenus: 11.04.2024). — TekcT : 2IEKTPOHHBIIA.

7. Maremartuka B 3koHOMHuKe. Y. 1: JIunelinas anreOpa, aHamuTHYECKass T€OMETPHS
U JIMHEWMHOE MpOrpaMMHUpOBAHUE: YYEOHUK JIS CTYI. SKOHOMMY. criell. By30B / A. C.
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CononoBuukoB, B. A. Bba6aiiue, A. B. bpaunos [u ap.]. — MockBa : dunancel u
cratuctuka; HMH®DPA-M, 2003, 2005, 2006, 2007, 2011. - 384 c. — Tekcr
HETOCPEACTBCHHBIN. - To KeE. - URL:

http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (mata oOpameHwust:
11.04.2024). - TekcT : 37IeKTPOHHBIH.

9. Ilepeuenb pecypcoB  HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHONH  CeTH
«/HTEepHeT», HeOOXOAUMBIX /IJIsl OCBOEHHSI JUCHMILIUHBI

1. [lopran ®unancoBoro yHuBepcurera npu IlpaButenbctBe Poccuiickoi

®denepanuu http://org.fa.ru/.
2. Caiit kadenpsl marematuku. http:// www.fa.ru/org/dep/dm/Pages/Home.aspx

3. DnexTponHas oubimoreka GuHancoBoro yausepcureta (Ob) http://elib.fa.ru/

4. DnekTpoHHO-0MOMoTeuHas cuctema BOOK.RU http://www.book.ru

5. DNeKTpOHHO-OMOMMOTEUHass ~ cucTeMa  «YHHBEpCHUTETcKass  OuOiamoreka
OHJIAMH» http://biblioclub.ru/

6. DeKTpOoHHO-OMOIMOTeYHas crucTemMa Znaniumhttp://www.znanium.com

7. DnexTpoHHO-6nbIMoTeuHas cucteMa n3narensera «FOPAWT https://urait.ru/

8. DeKTpOHHO-ONOIMOTeUHAS cucrema U3/1aTeNIbCTBA ITpocnekt

http://ebs.prospekt.org/books

9. DnekTpoHHO-OMOMMOTeUHAs cucrema U3/1aTeIbCTBA «Jlanb)

https://e.lanbook.com/

10. DnexTpoHHas ounodInoTeKa HN3narenbckoro o0Ma «I"peOEHHUKOBY

https://grebennikon.ru/

11. lenoBas onnaitn-6uoaroteka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunast anekrponHas oubsimoteka eLibrary.ruhttp://elibrary.ru

13. HanmonanpHas sieKkTpoHHas oubanoTeka http://H36.pd/

14. CITAPK https://spark-interfax.ru/

15. MaccoBblii OTKpBITBHINA OHJIANH-Kypc/crienuanu3anus «Microsoft Professional

Program in Data Science/ Microsoft.»-https://www.edx.org/microsoft-professional-

program-data-science#edx-product-discovery-cards
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16. MaccoBblii OTKPBITHIN OHJAWH-Kypc/cnenuanu3anus «Mamuaaoe o0ydeHne u

a"Haim3 nanubix» / MOTU u Aunekc. — https://www.coursera.org/specializations/machine-

learning-data-analysis

17. MaccoBblii OTKpBITHIA OHJIaWH-Kypc/cnenuanm3anus ‘Recommender Systems”™/

University of Minnesota —https://www.coursera.org/specializations/recommender-systems

18. MaccoBbiii OTKPBITHIN oHjaiH-kypc/cnenuanu3anus ‘Machine

Learning”/Stanford University -https://www.coursera.org/learn/machine-

learning/home/welcome

19. TIpodeccronanbHbII pecypc o MalIMHHOMY 00y4eHHIO. -

https://stackoverflow.com

20. [IpodeccuonanbHbIN pecypc 1o MAaIIMHHOMY 00y4eHHIO. -

https://stackexchange.com

21. TInatdopma /i COPEBHOBAHUIT IO MAITMHHOMY 00y4YeHHI0O —~WWW.Kaggle.com

10. MeToanyeckue yKazaHus AJsi 00y4alOIIUXCA M0 OCBOCHHUIO U CIIMILIIMHBI

CryneHTaMm mOpu MOJATOTOBKE CIEAYET HCIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI
@UHAHCOBOTO YHUBEpPCUTETa, MeETOIUYEeCKuEe PEKOMEHAAIMU M0 IUIAaHUPOBAHUIO U
OpraHu3allid  BHEAYJUTOPHOM  CaMOCTOSITENIBHOM  pabOThl  CTYAEHTOB IO
oOpa3oBaTeIbHBIM MporpamMmaM OakajgaBpuata u Maructparypel B DuHaHCcOBOM
YHUBEPCHUTETE, yTBEPKAEHHbIE npukazoM PunyHusepcutera oT 11.05.2021 r. Ne 1040
(cMm. caiitr ®duHaHCOBOIO VYHUBEpPCUTETA: HaA TJaBHOW cTpanuile pasaen «Ham
yHUBepcuTeT»; nanee «EnuHas mpaBoBas 0a3a DUHYHUBEPCUTETA»), HCIOIH30BAThH
METOIMYECKHE PEKOMEH1aluu Kadeaphl.

Metoauyeckne ykazaHus i1 OOydYaromMXcsl [0 OCBOCHUIO JUCHUIUIUHBI
(KOMILIEKC PEKOMEHJAMI W Pa3bsICHEHUW, MO3BOJSIOMIMN CTYJIEHTY ONTUMAabHBIM
o0pa3oM OpraHu3oBaTh MPOILECC H3YyUYECHUS Y4yeOHOro Marepuajia JUCHUTUIAHBI)
NpeACTaBiIeHb B Y4eOHO-OPraHU3allMOHHOM KOMIUIEKCe JIsl TUCUHUILIMH Kadeapbl
MaTeMATUKH, PA3MEIICHHOM Ha CTpaHuIle Kadenpsl MaTeMaTuKH caiita OUHAHCOBOTO

YHUBEPCUTETA.
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11. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTMI, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUHN
o0pa3oBaTeJIbHOr0 Mpouecca Mo AMCUMIVIMHE, BKJIKYasi NepeYeHb Heo0X0aAHuMOro
MPOrpPaMMHOI0 o0ecreyeHuss 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIeKT JJMIEH3MOHHOI 0 POrPAaMMHOI0 o0ecreYeHus :

Windows, Microsoft Office; Excel, Libre Office Calc

AntuBupyc Kaspersky

11.2. CoBpemenHsie npodeccuoHaabHble 0a3bl JAAHHBIX W HHPOPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

HNudopmanmonHo-npaBoBas cucrema «Koncynbrant [lmocy;

NudopmanmonHo-mipaBoBas cucreMa «l apanT;

DrexTpoHHas sHnuKIoneaus: http://ru.wikipedia.org/wiki/WiKi

Cucrema xomruiekcHOTO packpsitust mHpopmarun « CKPYUH» -http://www.skrin.ru

11.3. CepTudunupoBanHble MPOrpaMMHbIE U ANNAPATHbIE CPEICTBA 3AIIUTHI

uHpopManMu — HE TPETYCMOTPEHO

11.4. MicrosoftAzure (CortanalntelligenceSuite)
11.5. LensKit (tpedyercs moanepkka Java)
11.6. Python/R

12. Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, HCOOXOAUMOM ISl OCYLIEeCTBJICHHUS

00pa30BaTeJIbHOIO MPoLecca Mo JUCHUIINHE
J{nst ocBOEHUsI JUCHUIUIMHBI HEOOXOIUMO JIFOOOE BBIUUCIUTEIBHOE CPEIACTBO —

KOMITbIOTEp, cMapThoH wiK TuiaHmeT. [IpakTuueckue 3aHATHS JTOJDKHBI TPOBOJIUTHCS B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCUTCTA.
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