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1. HaumeHoBaHue AUCHUIIJINHBbI

«KOMIIBIOTEPHBIN IPAKTUKYMY.

2. IlepevyeHnb mIIaHUPYeMbIX Pe3yJIbTATOB OCBOEHHsI 00Pa30BaTe/bHOIl MPOrpaMMbI €
yKa3aHHeM MHAMKATOPOB UX JOCTHKEHUS U IJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs 10

JUCIHIUIIJIMHE
HucnumumHa  «KoMIbIOTEpHBIM MPaKTUKyM» oOecreurBaeT HWHCTPYMEHTapHil
dbopmupoBanus crnenyromux komnereniuii: YK-4, ITKH-2
Tabnuma 1
Kon HaumenoBanue HNuaukaropsbl Pe3yabTarsl 00yyeHus (3HaAHUSA,
KOMIETEeHI[UH KOMIMeTEeHIHH MOCTHKEHU S YMeHHUSI U BJIaJIeHH),
KOMIIeTeHI[HH COOTHECEHHBIE C
KOMIEeTeHIUIMHI/UHIHUKATOPaAMH
JMOCTHKeHUSI KOMIIeTeHI i
YK-4 CriocoOHOCTh 1. Ucnonb3yer 3namp OCHOBHBIC METOIbI
UCIIOJIb30BATh OCHOBHBIC METOJIBI 1 TIOJTyYEHUS, TIPEJICTABIICHUS,
MPUKIIAJTHOC Cpe/cTBa MOJTYy4YCHUS, XpaHEHUs U 00pabOTKK JJAHHBIX
IPOrPaMMHOE MIPEJICTABIICHHSI,
oOecrieyeHHe Ipyu | XpaHeHHs U 00padOTKU | YMemb NIPUMEHATh OCHOBHBIE
pelieHnH JAHHBIX. METOIBI TTOJTYICHUS, TIPEICTABICHUS,
po¢eCCHOHATBHBI XpaHeHUus1 U 00pabOTKH TaHHBIX
X 3a7ad.
2. JleMmoHcTpHupYyET 3uams nipoeccroHATBHBIC TAKETHI
BJIQJICHHC NPUKJIAJHBIX IPOrPaMM
npo¢ecCuOHATbHBIMU
MaKeTaMU MPUKJIAJHBIX | YMemsp NCoNb30BaTh
MIPOrPaMM. npohecCuOHATbHBIC TTAKETHI
MPUKJIAIHBIX TTPOTPaMM
3. Beibupaer namp TPUKIATHOE TPOTPAMMHOE
HeoOxoIMMoe obecrieueHue
MIPUKJIATHOE
MPOrpaMMHOE Yuems Br1OUpaTs HEOOXOAMMOE
obecrieueHue B MIPUKIIATHOE 0OECTICYeHHE B
3aBUCHMOCTH OT 3aBHCHMOCTH OT pelIaeMbIX 3a/1a4
pelraeMou 3a1auu.
4. Ucnionws3yet namp Ha3HAYCHUE MPUKIIATHOTO
MPUKIIATHOES MIPOTrPAMMHOTO 00ECTICUCHUS
MIPOrPaMMHOE
obecrnieveHue A Yuems victionb3oBate MpuKIIaIHOE
PEIIEHUS KOHKPETHBIX | IPOrPaMMHOE 00€CTIeueHUE AIs
NPHUKIAIHBIX 3a/a4. pelIeHNs KOHKPETHBIX MTPUKJIaTHBIX
3a1au
IMKH-2 CnocoOHOCTb 1.lemoHcTpUpYeT 3uams MaTeMaTHYECKUE METOBI,
PUMEHSTh SHAHUS MIPUMEHSIEMBIC B MCHEI[KMCHTE.
xg;e)z[:f EE;CKHe MaTeMaTHHCCKIX Ymemp vicnonb3oBath
MCTONOB, MaTeMaTHYEeCKHE METOEI,

4




peliCHUA MNPHUMCHACMBIX B | IPUMCHACMBIC B MCHCIIPKMCHTC.

CTaHIapTHBIX MEHEIKMEHTE
pohecCHOHATBHBI
X 3aj1ad4,
uHTepnperuposars | 2.Ilpumenser Hamp MaTeMaTHYECKUE METOIBI U
IMOJIYYCHHBIC MaTeMaTHu4uYeCKUue MOACIN OJIA 000CHOBaHHUS IMPUHATHA
MaTeMaTUYECKUe METOIbI ¥ Mojemi juis | YIPABICHUCCKHX peueHui.
pe3ynbTaThl
00OCHOBAHHS IPHHATHS | Vyemp MCIIONB30BATS
YIPaBJICHYCCKUX MaTEMaTUYECKHE METObl U MOJEIIH
peILeHHA. 1U1s1 00OCHOBAHUS IPUHATHS

YIPaBICHUYECKUX PELICHUI.

3.CoaeprkaTesbHO 3nams METOABI IOTYUCHUS
UHTEPIPETUPYET pe3y/IbTaTOB MIPU UCIOIb30BAHUU
pe3yNbTaTSL, MaTeMaTUYECKUX MOJIENIEH.
HOJIYyICHHBIC IPY | Vyemp vaTEpIPETHPOBATE
HCII0JIb30BAHNN pe3yJIbTaThI, IIOJIYYECHHBIE IIPH
MaTeMaTHYeCKHX UCIIOJIb30BAaHUM MaTeMaTUYECKUX
MOJEJICH. MOJICIICH.

3. MecTo IcuUMIJIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOorpaMMbl

Hucnnmmaa «KoMnbproTepHBIM NPAaKTUKyM» OTHOCHUTCS K Llukiy mareMatwkd u
uHdopmatuku HampasieHuss noarotoBku 38.03.02 «Menemxment»y (ansa Bcex
00pa3oBaTeIbHBIX TPOTPAMM).

B npouecce wu3ydeHHs AUCHUIUIMHBI MPOUCXOAUT OBJAJEHHE OCHOBHBIMU
MaTeMaTUYeCKUMHU MOHATUSAMHU, HEOOXOAUMBIMH [Tl (hopMHUpOBaHUs MPOdecCrOHATbHBIX
KOMIIETEHIIMM BBIMTYCKHUKA HarpaBieHUus «MEeHEeIKMEHT», U OCBOCHHE HHCTPYMEHTOB
pelieHus] MPUKIAAHBIX MaTeMAaTUYECKHX 3a/Jad C MCMIOJb30BAHMEM BBIYMCIUTEIbHBIX
KOMIIBIOTEPHBIX TexHoJoruil. Ilpm 3TOM CTyAeHTHl NpUOOPETAIOT OIBIT MPUMEHEHHS
U3y4aeMbIX TEXHOJOTMH B MPAKTUUYECKUX 3a/1auyax, CBSI3aHHBIX C CaMOCTOATEIbHBIM
MOMCKOM, OOpabOTKOM, aHaIu30M, OIICHKOM M WHTeprpeTanueid MmpoQecCHOHATLHON
uHpopMalnu 0 GyHKIMOHUPOBAHUH PA3TUYHBIX PHIHKOB U MHBIX 9KOHOMHUYECKHUX CHCTEM;
OCYUIECTBJISITh YUETHYIO, PACUETHO-aHATUTHUYECKYI0 M KOHTPOJIBHYIO AESITEIbHOCTh MPHU
00OCHOBAaHMU M HCHOJHEHHM YTMPABICHUECKUX, MAPKETUHTOBBIX, a TaKke (PMHAHCOBO-

AKOHOMHUYECKHUX PEUIEHUI HA MUKPOYPOBHE.
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4., O0beM TUCUMILIMHBI (MOXYJISI) B 32a4e€THBIX eIMHULAX M B AKaJeMHUYEeCKHUX Yacax ¢
BbIjIeJIeHHEM 00beMa ayAMTOPHOI (JIEKIMH, CEMHUHAPbI) M CAMOCTOSITEJIbHON PadoThI
o0y4aromuxcst

Ouno-3aounasn popma ooyuenus, 2021 2.n. u m.o.

Tabmuna 2
Bup yue0Hoii pa6oThI 1o Bcero Cemecrp 2 Cemectp 3
AMCIUILINHE (B 3/e 1 yacax) (B yacax) (B yacax)
OO0wmas Tpy10eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
Konmaxkmmnasa paooma- 32 16 16
Ayoumopuwie 3auamus
Jlexyuu - - -
CemuHapwil, npakmuiecxue 32 16 16
3aHamus
CamocrosiTesibHas padoTa 112 56 56
B TCKVILCIO KOHTDOUS KontponrsHbie KonTtponpHas KonTtponpHas
ALTCRYHL P paboTHI pabora pabota
Brx npomexyrotroi 3auér 3auér 3auér
aTTecTalllu
Hncmumym onnaitn-oopasosanus
Ouno-3aounoe ooyuenue c noanvim npumenenuem /J0T, 2021 2.n. u m.o.
Tabnuma 3
Bup yueOHoi1 padoThI 110 Bcero Cemectp 3 Cemectp 4
JTUCHHUILINHE (B 3/e m yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 4/144 72 79
AUCUMILTHHBI
Konmaxkmmnasa paooma- 34 16 18
Ayoumopnbvie 3anamus
Jlexyuu - - -
Cemunapwi, npaxmuiecxue 34 16 18
3aHAMUS
CamocrosiTesibHasi padoTa 110 56 54
KonTtponbsHbie KonTponrHas KonTtponbHas
Buz Texymero konTpot paboThI pabota pabota
Bun npomexyrouron 3auér 3auér 3auér
aTTeCTallu




5. Copep:xxaHue IMCHUIUVIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaMm (pa3aesiam)
AMCHHUIUIMHBI ¢ YKa3aHUEM HX 00beMOB (B aKaJleMHYEeCKHMX 4acaxX) U BUJI0B Y4eOHBIX
3aHATHHI

5.1. Conep:xaHue QMCUUIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunsenii npoueccop MS Excel; monsrus kuuru, nucta, sueriku B MS Excel;
aapecanus ¥ GopMaTHUPOBAHUE STUCCK; MAHUITYJISIIAN C TUATIA30HAMH STYCEK; TUIIBI JaHHBIX,
BBOJI IaHHBIX U (POPMYJI B STYEHKH; TOJO0P MapaMeTpa, OpraHu3alus CChUIOK.

Berpoennbie dyakimun MS Excel m ux npumenenue. DieMeHTapHbIE (QYHKIIUH.
Jlornyeckue dynkuuu. Oynknuu nporHosuposanus (POCT, TEHAEHIA). Oyukiuu
MoKCKa JaHHBIX B HekoTopoM auanazone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cnoxusie poreHThl. ®unancoswie pynkuuu. (I1C, bC, IUIT, CTABKA,
KIIEP), BeruncieHuE HAYUCIEHUIM IO BKJIAJaM U BBIIUIAT 10 KpEeAUTaMm, IUIaH MOralieHus
KpeauTa.

CBoiHBIE TaOIUIIBI, KOHCOIUIALMSA, (PUIBTP, paCIIMPEHHbIN QuibTp, GyHKuuu b/
Tema 2. Beeoenue ¢ R u RStudio

VYcranoka R wm RStudio; ommcanwe koHcompHOTO wuHTep(delica; 3arpy3ka u
akTuBarus 6ubmuotek R; Tumbl qaHHBIX B R ¥ mporpaMMupoBanue nepeMeHHbIX; 0a30BbIe
Marematuueckue GyHkuMM B R; co3maHue mnoib3oBarelbckux GyHKuMii B R m
MOAKIIOYEHUE TOJIb30BATENBCKUX OMOIMOTEK; JOTMYECKUE KOHCTPYKIMM M YCIIOBHBIE
oneparopsl B R; crmocoOb! uteHus/3amucu B R TaHHBIX pa3nuyHbIX (HOPMATOB.

Tema 3. IlTocmpoenue epaguros hynxyui ¢ R, MS Excel.

YucnoBble GyHKIUHA UX CBOMCTBA U cOcoObI 3aaanus. I'paduk pynkuuu. CroxHas
u oOparHas (QyHKIuU. XapaKTEePUCTUKU (PYHKIUNA: HYETHOCTh M  HEUYETHOCTH,
MEePUOANYHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTb.

Tema 4. Botuucnenue npedena ¢pynkyuu ¢ R, MS Excel.

[Ipenen uncnoBoit nmocnenoBatenbHoCcTU. [Ipenen Gynkmm Ha 6ECKOHEYHOCTH H B
Touke. OTHOCTOPOHHUE TIpeieiibl. beCKOHEYHO MaJible 1 0€CKOHEYHO OOJIbIINE (DYHKITUH.
IIepBb1il ¥ BTOpOU 3aMeYaTEIbHbIE IIPEIEIIBI.

HemnpepriBHOCTh pyHKITNHN B TOUKe. Touku pa3psiBa ¢pyHKInU. CBOMCTBA (PYyHKITHIHA,
7



HEMpPEepPbIBHBIX HAa OTpe3Ke.  ACHUMNTOTHI rpaduka GyHKIUU.
Tema 5. Botuucnenue npouseoonou gpynxkyuu 6 mouxe ¢ R, MS Excel

[IpousBoanas u auddepeHman (GyHKIUH OJHOM TMEPEMEHHOM. DIACTUYHOCTh
byHKIIMY 1 ee mpuMeHeHue. [I[pon3BoIHbIC BRICIIIUX MOPSIKOB.

JloxanbHpli 3KCTpeMyM (QyHKIMH. Beimykible (BorHyThie) (yHkiun. Touku
nepernba. O0mas cxema ucciieqoBanus GyHKIIMHA U TOCTpoeHUs ee rpaduka. Hanbompiee
Y HauMEHbIIIee 3HaYCHUsI HENPEPhIBHOM (PYHKIIMU HA OTPE3KE.

Tema 6. Hucnennoe naxoxcoenue onpeoeeHHo20 u Hecoocmeennozo unmezpaia 6 R,
Excel

Heomnpenenennpin unTerpan. OnpeneneHHbld uHTErpan. ®opmyna Heroortona -
Jleitonuiia. HecoOCTBEHHBIE MHTETPAIBI.

Tema 1. Onepayuu ¢ KOMRIAEKCHLIMU YUCTIAMU U PeUieHue ai2edpauieckux ypagHeHuil

Kommnekcuble uucna. Pemenue anreOpandeckux ypaBHeHM. Beruuciienue
apu(pMETUIECKUX BBIPAKEHUH.

Tema 8. Ocnogwl pazpadbomKu RPUNOHCEHUIL 8 UHCMPYMEeHmalbHOU cpede VVBA

Ocnogwnl s13b1ka Visual Basic for Application. Coznanue ¢pyuknuii. [Toustue o0bexTa.
OcHoBHble 00bekTHl MS Excel. Makpocel: Ha3HaueHHe, CO3JaHUE U PEeJaKTHPOBAHUE.
Pa3paboTka 1moibp30BaTEIbCKUX JUATOTOBBIX OKOH.

Tema 9. Onepayuu ¢ mampuuyamu ¢ R, Excel

Apudmernueckre BEKTOpbl M JIMHEWHBIE OINepauuyd HajJ HUMU. BektopHoe
npoctpancTBO R". JIuneliHas 3aBUCUMOCTh (HE3aBUCUMOCTh) CUCTEMbI BEKTOPOB. basuc u
pa3MepHOCTh 7 BEKTOPHOTO MpocTpaHCcTBa. KoopauHaThl BeKTOpa B JaHHOM Oasuce.
Ckansipoe npousBeneHre BekTopoB B R". [[nuHBI BEeKTOpOB U yron mexay HUMHU B R".
Onepanuu Hax matpuriamu. Panr matpuiel. OOpaTHast maTpuiia. PernieHne MaTpUYHBIX
ypaBHeHUH Busa AX=B.

Omnpenenurear ¥ UX cBoicTBa. [IpuMeHeHue ompenenurteneid: 1) KpuTepuid He
BBIPOXKJACHHOCTH KBaJIPATHON MATPHIIBI; 2) HaXOKICHUE paHTa MaTPHIIBI; 3) HAXOXKICHHE
00paTHOW MaTPHIIBI.

Tema 10. Pemenue cucmemot nuneunsix ypasuenuii ¢ R, Excel
Pemienne cucrem nuHEHHBIX anreOpanueckux ypaBHeHuU wmetoaam Kpamepa,

8



oOpaTHo# MaTpulbl 1 MeTogoM ["aycca

CoOcTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BCKTOPBI KBAAPATHBIX MATPHII.

Tema 11. Pewuenue npuxkinadnvix skonomuueckux zaoau ¢ R, Excel

Haxoxcz[eHHe QJIACTUYHOCTH W APYI'UX MPCACIbHBIX BCINMYHMH B MHUKPOSKOHOMMUKC,

3aJa4un JIMHEHHOTO porpaMMHpOBaHUsA B OKOHOMHMKCE!

MUHUMU3AOUA PaCXOod0B,

MaKCHUMH3alus HpI/I6BIJ'H/I " Ip.; TpaHCIIOPpTHAA 3a/iavad, 3a/lada O HA3HAYCHUAX.

5.2. Y4eO0HO — TEeMATHYECKHUHA TJIAH

Ouno-3aounasn gpopma odyuenus

Tabauua 4
DopmMbI
TeKyILIero
TpyaoeMKocTh B yacax ym
KOHTPOJIA
HaumenoBanue yenesaemocT
No CamocTost
TeM (pa3aesioB)
n/n AynuTopHas padora TeIbHAast
JUCIUIINHBI
pabora
Bcero
Cemunap.
Oo6mas,
i Jleknyu | W mpakTHy.
B T.4.:
3aHATUA
BBenenne B MS
1 A 30 5 - 5 25
Excel
BBenenne B R n
2 i 18 4 - 4 14
RStudio
[Toctpoenue
rpaduKoOB
g | rpadmxol 8 1 - 1 7
¢byukmuii B R, MS
Excel
Beruucnenue AynuropHsie
4 openena KITHH 4 1 _ 1 3 CaMOCTOSITEIbHbIE
pR'HM S g) YHIH paboThL. Yuactue B
BR, XCe peuenuu 3aga4y Ha
Beruucnenue MPaKTUIECKUX
HpOI/I3BOI[HOI71 3aHATUSX.
5 (IJYHKHHI/I B TOUKE B 12 3 B 3 9 CobecenoBanus mo
R, MS Excel AOMAIIHIM
! 3a7aHuUSIM.
Yucnenaoe
HaXO0XJIECHUE
OIIPENEJIEHHOTO |
6 per 16 6 - 6 10
HECOOCTBEHHOTO
uHTerpana B R,
Excel
Onepanun c
7 KOMIUIEKCHBIMHA 4 1 - 1 3
YHUCIaMHU u




pelieHue
anredpanvdecKux
YpaBHEHUM.

OcHOBBI
pa3paboTKu
IIPUIIOKEHUN B
MHCTPYMEHTAJIBLHO
i cpene VBA

Onepanuu C
MatpunaMu B R,
Excel

18

114

10

Pemenne cucreMsl
JIMHEMHBIX
ypaBHeHuid B R,
Excel.

14

10

11

Pemenue
TIPUKJIATHBIX
YKOHOMHYIECKHX
3amad B R, Excel

12

B EeJIOM o
UCLIUIIIINHE

144

32

32

112

KontponbHbie
paboThI

Htoro 8 %

22%

100%

78%

HNHCcTUTYT OHJIAH-00pa30BaHUs

OuHno-3204yHast gopma 00yueHus ¢ NOJIHbIM npuMeHeHuem JOT

Tabmuma 5

o/

HaumeHnoBaHnue
TeM (pa3aesioB)
AU CIUTIJINHBI

TpyroeMkocTh B yacax

DopMbl
TeKYLIero
KOHTPOJIA

yCIEeBAEMOCTH

Bcero

AynuTopHas padora

Camocros
TCJIBHAs
paborta

OOGmast,
B T.Y..

Jlexunn

Cemunap.
Y TIPAKTHY.
3aHATHUS

Beeneune B MS
Excel

30

8

22

BBenenne B R u
RStudio

18

13

ITocTpoenue
rpaduxoB
¢byakmuii B R, MS
Excel

Brruucienue

npenena QyHKIUH
B R, MS Excel

AynauTopHbIe
CaMOCTOSITCIILHEIC
paboTel. Yyactue B
pelleHnH 3a1a9 Ha
MPAKTUIECKHUX
3aHATHUIX.
CobecemnoBanus mo
JTIOMAIITHUM
3aJaHHSM.
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Beruucnenue
5 MPOU3BOIHOMN 12 2 2 10
(YHKIIUHU B TOYKE B
R, MS Excel
Yucnennoe
HaxO0KJICHHUE
6 | ONPEIENEHHOro | 16 4 4 12
HECOOCTBEHHOTO
uHterpaia B R,
Excel
Onepanuu C
KOMILICKCHBIMH
7 | uMcIamu u 4 1 1 3
penieHue
anre0panvecKux
YpPaBHEHU.
OcCHOBBI
pa3paboTku
8 | mpuinoxeHuii B 8 1 1 7
WHCTPYMEHTAITBHO
i cpene VBA
Onepauuu c
9 MaTpumamMu B R, 18 5 5 13
Excel
Pemenue cucremsl
10 JIMHEWHBIX 14 3 3 11
ypaBHeHuid B R,
Excel.
Pemenne
11 | MPMKIATHBIX 12 3 3 9
AKOHOMHYECKHUX
3aga4d B R, Excel
B 1IEeJIOM no | 444 34 34 110 KonTpomnbHbie
JUCLUTIIINHE paboThI
Hroro s % 24% 100% 76%
5.3. Conep:xaHue cCeMUHAPOB, NPAKTUYECKUX 3aHATHIA
Ouno-3aounasn popma odyuenusn
Tabmuna 6
HanmeHnoBanue Trem ITepedyenn BONPOCOB 1Jis1 00CYKICHUS DopMbI IPOBEICHUA
(pa3nesoB) AUCUMIIIMHbBI HA CEMMHAPCKUX, MPAKTHYECKUX 3aHATHIA
3aHAITUSIX, PEKOMEH/yeMble
HCTOYHMKH U3 pa3aesios 8,9
(Yxa3biBaeTcsi pa3jies ¥ NOPSIKOBBIH
HOMepP UCTOYHHMKA)
1.Beenenue B MS Excel Beenenue B Excel, BBox nanubIx u Pemrenne 3a7a4 B
(dhopMyI B STYEHKHU paboyero Imucra UHTEpaKTUBHOH  (hopme,
pOBEpKa

11



Opranuzanys CCbUIOK. JJIEMEHTapHbIE
¢yakuun. Berpoennbie pynkmuun  MS
Excel m ux npumenenue. Jlormueckue
¢bynknun. OYHKIUM TPOTHO3HPOBAHUSI.
(Excel).

@OyHKIUS TIOUCKA JAHHBIX B HEKOTOPOM
nuama3zone (ITPOCMOTP, BIIP, ITIP)
[IpocThie ®W  CIOXHBIE  TPOIICHTHI.
®unancobie pynkuuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
Oyukiuu nporaosuposanus. (MS Excel).
OyHKIHS TIOUCKA JaHHBIX B HEKOTOPOM
nuanazone (ITPOCMOTP, BIIP, I'TIP)

(MS Excel). ®unancoBbie (yHKIUH
(OCTUIT, TPIUIT, OBILJIOXO/,
OBILIUIAT). (MS  Excel). Ilnan

MOTAIICHHSI KPEIUTa.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

CaMOCTOSITENIbHOU pabOTHI
u pazbop OImuoOoK,
BBITIOJIHEHUE ayAUTOPHOTO
3a7aHus

8.5]

2.BBegenue B R 1 RStudio | YeranoBka R u  RStudio; omnwucanue | Pemenne 3a71a4 B
KOHCOJIBHOTO HHTep(elica; 3arpy3ka W | HHTEpaKTUBHOW  (opme,
aktuBanus OubOimorek R; 0a3oBbIe | IpoBepKa
MaTemaTtrueckre GyHkuuu B R. Co3ganue | caMocToSTeNbHON paboThI
noJyib3oBarenbckux GyHkuuid B R wu|m pa3bop OLINOOK,

MOJIKJIFOUEHUE
OnOIIMOTEK
Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansaeix B R. 3aianne BEKTOpoB
(RStudio). YcnoBHsle onepaTops! 1
omnepatopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

IIOJIB30BATCIBbCKUX

BBITIOJIHCHUE ayAUTOPHOTO
3agaHus

3.Iloctpoenne  rpaduxos
byukwmii B R, MS Excel.

[Toctpoenwne rpaduros ¢pynkuuii B R, MS
Excel. IlpubnikeHHOe  BBIYHCIICHHUE
MOBEACHUS (QYHKIMM BOJNM3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOEHHE HAKIOHHBIX acHMITOT B R,
MS Excel.

Brruucnenue npenena ¢pynkuuu B R, MS
Excel.

Pexomenodyemvie ucmounuxu. [8.1., 8.2.]

Pemenne 3a7a4 B
UHTEpaKTUBHOH  (hopme,
IpoOBEpKa
CaMOCTOSITENbHON paboThI
u pazoop OIINOOK,
BBITMIOJTHEHHE ayTUTOPHOTO
3a/IaHus

4 BpruncneHue npenena
¢byukuu B R, MS Excel

Brruucnenue npeaena ¢pynkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue
WHTEPAKTUBHOU
IIPOBEpKa
CaMOCTOSITENIbHOM paboThI
u pa3bop OIINOOK,
BBITNOJIHEHHE ayIUTOPHOTO
3a/laHus

3a1a4 B
dopwme,

5.Beuncnenne
MPOU3BOJHON (YHKIIUU B
touke B R, MS Excel

[Tpubnuxennoe BBIYHCIICHHE
MPOM3BOTHOM (DYHKIIMH B 33 JaHHON TOYKE
B R, MS Excel. MOHOTOHHOCTB M TIOUCK

Pemenue 3agau B
WHTEPaKTUBHOU dopme,
MpOBEpKa
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JIOKAJIBHBIX 3KCTPEMYMOB (DYHKIMH B R,
MS Excel UYwucneHHoe wuccneqoBaHUE
BBIITYKJIOCTH (DYHKIIUH U ITOMCK €€ TOYEK
mepermba B R, MS Excel. Ilomnoe
YHCIICHHOE HCCieoBaHue QyHKIUHU B R,
MS Excel
Pexomenoyemvie
8.2.,8.4.,8.5]

[8.1,

UCMOYHUKU.

CaMOCTOSITENIbHON PabOTHI
1 pa3dop omuodoK,
BBITIOJIHEHHE ayIUTOPHOTO
3a7aHus

6.YucneHHoe HaxOXIEHHE
OTpeJICTICHHOTO Hu
HECOOCTBEHHOTO HHTErpajia
B R, MS Excel

YucaeHHOe HaX0KIEHUE OTPEIEICHHOTO
1 HECOOCTBEHHOI0 MHTerpasia B MS
Excel

Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

8.5]

Pemenue 3agau B
WHTEPAKTUBHOU (opme,
poBepKa
CaMOCTOSITENIbHON PabOTHI
1 pa3dop omuodoK,
BBITIOJTHEHHE AYAUTOPHOTO
3aJaHHs

7.0nepauuu ¢ | Kommuiekcuble uncna. Pemenne Pa6ora ¢ yueOHoit
KOMIIJIEKCHBIMU YHCJIAMH M | areOpandyecKux ypaBHEHHUH. nauTepatypoil. Pemenue
peiieHue  anreOpanyeckux | Bouuncienue apudMeTHUECKHX TUTIOBBIX 3a1a4. Pa3zoop
YpaBHCHHIA. BbIpakeHU. COOCTBEHHbBIC 3HAYCHHS U BOITPOCOB TI0 TEME
COOCTBEHHBIE BEKTOPBI MaTPHII. 3aHsATHA. BhinonHeHune
KBaaparuunsie popmsr (R). BekTopsl 1 | JOMANIHUX 33JaHUI K
nevicreus Haj HumH (B R, MS Excel). KaXXJIOMY 3aHATHIO.
Pexomenoyemvie ucmounuxu. [8.1., 8.2.,
8.4.,8.5]
8.OcHOBBI pazpabotku | Co3nanue makpocoB u ¢pynkiuii B VBA. | Pabora ¢ yueOHoit
MPUIIOKECHU B | (Excel). auTeparypoii. Pemmenue
uHCTpyMeHTabHOU  cpene | Cozmanue (opMbI Ha IPUMEPE TUIOBBIX 331a4. Pa3bop
VBA skoHoMuueckoi 3anaun B VBA (Excel). | Bompocos o teme

Pexomenoyemvie ucmounuxu. [8.2]

3aHATUs. BrimoaHenue
JOMAaIITHUX 3aJIaHUuH K
Ka)XJIOMY 3aHATHIO.

9.0mnepauuu ¢ MaTpuliaMH B
R, MS Excel

Anrebpa MaTpull, UMIOPT, IKCIOPT
naHHbIX U3 R B MS EXxcel.

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
8.4.,8.5]

Pabota c yuebHoi
nureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeIoaHeHne
JIOMAIIHUX 3aIaHUM K
KKJIOMY 3aHITHIO.

10.Pemenue CHCTEMBI
JIMHEWHBIX yYpaBHEHHU B R,

MS Excel.

Pemrenne MaTpu4yHbIX ypaBHEHUN
(metonoM obpatHOil MaTpuisl, Kpamepa,
l'aycca (B R, MS Excel). Dxonomuko-
MaTeMaTHuecKas MOJIeb
MEXOTpaciieBoro 6ananca (Moaeb
«3atpatsl-Boimyck»).

Marpuunoe ypasaenue (B R, MS Excel).
JIuneitnoe MpOrpaMMHUPOBaHUE
(Cummnexc-mMeTof, 3a1a4a 0
MIPOU3BOJICTBE, TPAHCIOPTHAs 3ajadya u
3amaua o HasHadeHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4.,8.5]

Pabora ¢ yueOHoii
muteparypoi. Pemenne
TUNOBBIX 331a4. Pa3oop
BOIIPOCOB I10 TEME
3aHsTHs. BeinonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJ0MY 3aHSTHIO.
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11.Pemenne
SKOHOMHYECKHUX 3adad B R,
Excel

IMPUKIIAIHBIX

Hucmumym onnain-oopasosanusn

Opranuzaiys CChUIOK. DIeMEHTapHbIe
¢bynkuuu. Berpoennsie pyakmum MS
Excel u ux npumenenue. Jloruueckue
¢dbyaKN. OYHKIIUU TPOTHO3UPOBAHHMS.
(Excel).

OyHKIMS TIOUCKA JaHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, I'TIP)
[IpocTeie ¥  CIOXHBIE  TPOILICHTHI.
O®unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
®yukuuu nporHozuposanus. (MS Excel).
OyHKIMS TOUCKA JaHHBIX B HEKOTOPOM
nuanaszone (ITPOCMOTP, BIIP, T'TIP)

(MS Excel). ®unancoBble (QyHKIHH
(OCIUIT, TIPIUIT, OBLIOXO/I,
OBIIIUIAT). (MS  Excel). Ilzan

MOTANICHHSI KPEIUTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

Tabmuua 7
HaumeHoBaHHe TeM IlepeyeHb BONMPOCOB /1JIs1 00CYKIEHUS ®DopMBbI IPOBETEHUS
(pa3neJioB) I CUUILIMHBI HA CEMHUHAPCKHUX, MPAKTHYECKHX 3aHATHI
3aHAITUSAX, PEKOMEHyeMble
HCTOYHMKHM U3 pa3aesios 8,9
(Yxa3bIBaeTcsi pa3jien u NopsiAKOBBIii
HOMeEP MCTOYHUKA)
1.BeBenenue B MS Excel Bgenenue B Excel, BBox manHbIx u Pemenne 3a7a4 B
(dhopMyI B stueiiku pabouero iucra WHTEPaKTUBHOU dopme,

NPOBEPKA CaMOCTOSTEIbHOM
paboTel U pazdbop OMUOOK,
BBINIOJIHEHHE ~ AYJUTOPHOTO
3aJaHHS

akTuBauusa Oubnmorek R; 0a3oBbIe
Matemaruueckue pynkuuu B R. Co3nanue
MOJIb30BaTeNbCKUX (QyHKIMH B R
TTOJIKJTFOUCHUE TI0JTE30BATETHCKUX
oubmmorex

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansbix B R. 3a1anue BeKTOpoB
(RStudio). YcnoBuble onepatopsl u
orneparopsl 1ukia B R (RStudio).

Pexomenoyemvie ucmounuku: [8.1., 8.4.,
8.5]

8.5]
2.BBenenune B R u RStudio VcranoBka R wu RStudio; onucanue | Pemenue 3agau B
KOHCOJIBHOTO HHTepdeiica; 3arpy3ka U | HHTEpPaKTHUBHOU dopwme,

MPOBEPKa CaMOCTOSTENbHOMN
paboThl U pazdbop OMmUOOK,
BBIMIOJTHEHHE  ayIUTOPHOTO
3aJaHHS

3.IToctpoenne  rpadukoB
¢byukmii B R, MS Excel.

[Toctpoenue rpaduxos ¢pynkuuit B R, MS
Excel. TlpubnmkeHHOe  BBIYUCICHHE
noBeaeHUsT (QyHKIMIA BOMM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe

Pemenue 3a7a4 B
WHTEPAKTUBHOM dbopwme,
MPOBEpPKa CaMOCTOSITEbHON
paboTel U pazbop OHIMOOK,
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MOCTPOCHUE HAKJIOHHBIX aCHUMIITOT B R,
MS Excel.

Brruucnenue npeaena ¢pynkuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu. [8.1., 8.2.]

BBITIOJIHEHHE ~ AYAUTOPHOTO
3aJaHus

4.BprauciieHue npezaena
¢byukuuu B R, MS Excel

Brruucnenue npeaena ¢pynkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3a1a4 B
WHTEPaKTUBHOU dopwme,
MIPOBEpPKA CaMOCTOSATEIIbHOMN
paboTel M pazdbop OMmHUOOK,
BBITIOJIHEHHE AYJUTOPHOTO

3aJlaHusl

5.Beuucinenue
MPOM3BOTHON (PYHKIIMU B
touke B R, MS Excel

[Tpubnuxennoe BBIYHCJICHHE
MIPOU3BOAHON (PYHKIIMHU B 3aIaHHOM TOYKE
B R, MS Excel. MOHOTOHHOCTb M HOHUCK
JIOKAJIbHBIX IKCTPEMYMOB (YHKIMHU B R,
MS Excel UYucnennoe wuccienoBaHue
BBINMYKJIOCTH (DYHKIIMH U TIOMCK €€ TOYEK
neperuba B R, MS Excel. IlomHoe
YHCIICHHOE HMCCIIeJOBaHue (PYHKIUU B R,
MS Excel
Pexomenoyemvie
8.2.,8.4., 8.5]

[8.1,

UCMOYHUKU.

Pemenue 3agau B
UHTEPaKTHBHOH (opme,
IIPOBEPKA CaMOCTOSATEIbHOU
paboThI ¥ pa3doop OMIMOOK,
BBITIOJTHECHHE ayIUTOPHOTO
3aJJaHHs

6.YncneHHoe HaxoKICHHUE
OTIPEICTICHHOTO 31
HECOOCTBEHHOTO HHTErpajia
B R, MS Excel

YucaeHHOe HaX0KIEHUE OPEIEICHHOTO
1 HECOOCTBEHHOI0 MHTerpasia B MS
Excel

Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

8.5]

Pemenue 3amau B
WHTEpaKTUBHOU opme,
IIPOBEPKA CaMOCTOATEIbHON
paboThl U pa3zdbop omUdOK,
BBIIIOJIHEHUE AYAUTOPHOTO
3a1aHUS

7.0nepanuu ¢ | KommiekcHeie uncina. Pemenue Pabota c yuebHoI
KOMIIJIEKCHBIMU 4YHCIIAMH H | anreOpandyeckux ypaBHEHUH. nauTepatypoil. Pemenue
pelieHue  anredpandeckux | Beramcienue apupMeTHIECKUX TUIOBBIX 3a7a4. Paz6op
ypaBHEHUIA. BeIpakeHnH. COOCTBEHHBIE 3HAUCHHS U BOIIPOCOB I10 TEME 3aHSTHUS.
COOCTBEHHBIE BEKTOPBI MaTPHII. BeinosnHeHHE TOMAIITHIX
KBanpatuunsie popmsel (R). Bektopel 1 | 3amaHuil kK KaxaoMmy
nevicrBus Haj HumH (B R, MS Excel). 3aHATHIO.
Pexomenoyemvie ucmounuxu. [8.1., 8.2.,
8.4.,8.5]
8.0cHOBBI paspabotku | Coznanue makpocoB 1 ¢pyHkuuii B VBA. | PabGora ¢ yuebHOI
MPUIIOKESHAN B | (Excel). auTeparypoii. Pemmenue
UHCTpyMeHTalnbHOH  cpexe | Co3manue GopMbI Ha mpUMepe TUNOBBIX 331a4. Pa3bop
VBA skoHoMu4eckoi 3aiaun B VBA (Excel). | BompocoBs 1o Teme 3aHsATHS.

Pexomenoyemvie ucmounuxu: [8.2]

BrinoiaHenne gomMantHux
3aJJaHUN K KaXKJIOMY
3aHATHIO.

9.0nepanuu ¢ MaTpuiiaMu B
R, MS Excel

Anrebpa MaTpull, UMIOPT, IKCIOPT
na"ubIX U3 R B MS Excel.

Pexomenoyemvie ucmounuxu. [8.1.,8.2.,
8.4.,8.5]

Pa6ora ¢ yueOHoit
mureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHSTHSI.
Boinonnenue nomamHux
3a/laHuH K KaXaA0My
3aHSTHIO.
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10.Pemienune CHUCTEMBI
JIMHEMHBIX ypaBHEHUN B R,
MS Excel.

Pemrenne MaTpu4HbIX ypaBHEHUN
(meTomom ob6patHoi MaTpuIlsl, Kpamepa,
I'aycca (B R, MS Excel). Dxonomuko-
MaTeMaTH4ecKas MoJIeb
MEXOTpaciieBoro 6ananca (Moaeb
«3arpaTsl-Beimyck»).

Marpuunoe ypasaenue (B R, MS Excel).
Jluneitnoe MPOrpaMMHUPOBAHUE
(Cummnekc-meron, 3ajiaua 0
MIPOU3BOJICTBE, TPAHCIOPTHAs 3ajadya u
3amaya o HasHadenusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

PaGora ¢ yueOHoit
auteparypoil. Pemenue
TUTIOBBIX 3a1a4. Paz6op
BOIIPOCOB I10 TEME 3aHSTHSI.
BeInonHeHue 1oMaIHux
3aJJaHUI K KaXKIOMY
3aHATHIO.

8.4.,8.5]

11.Pemienne  npuKIagHBIX
HSKOHOMHMYECKUX 3a7au B R,
Excel

JInneliHOE IPOrpaMMHUPOBAaHUE
(Cummnekc-meToq, 3a1a4a o

3a7a4a o HazHa4yeHusnx) (MS Excel).

8.5]

IIPOU3BOJACTBC, TPAHCIIOPTHAA 3aga4a U

Pexomenoyemvie ucmounuxu. [8.3,

Pabora ¢ yueOHnoi
aureparypoii. Pemenune
TUIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME 3aHSTHS.
BoinonHenue nomamnux
3alaHui K KaXaA0My
3aHATHIO.

8.4.,

6. IlepeueHb yueOHO-METOAMYECKOr0 OOecmevyeHUusl JJIsi CaMOCTOSITeJIbHOH padoThl
00y4aroIuXcs Mo JUCHUIJINHE

6.1. Hepequb BOIIPOCOB, OTBOAHUMBIX HAa CAMOCTOATEC/ILHOC OCBOCHHUEC NUCHHUILJIMHDBI,

(popMBI BHEAYAUTOPHOM

CaMOCTOSATEIbLHOM PadoThI

Tabmuma 8

HaumenoBaume TeM
(pa3aesioB) IUCHUNIMHBI

Ilepeyenb BONpocos,
OTBOAUMBIX Ha
CaMOCTOSITEILHOE OCBOCHH

®opmMbl BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThl

Beenenue B MS Excel

Jlornueckue ¢pyHkunu. OyHKIUU
IIPOTHO3UPOBAHUS (POCT,
TEHAEHILIA).

Bbluncienre Ha4duCICHUH 110
BKJIQJIaM U BBIILIAT 110 KPEIUTaM,
IIJIaH TOTalleHUus KpeauTa.

— Pewrenue 3amau B MS Excel;

— paboTa ¢ TEeKCTOM JIEKIIUH, Pa3doop
BOTIPOCOB TI0 TEME 3aHSTHS,

— U3y4EHHE PEKOMEHIOBaHHBIX K
3aHSTHIO JIMTEPATYPHBIX
HUCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHSITHSIM;

- BBINIOJIHEHUE JIOMAILIHUX 3aJIaHUM;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJIBbHON pabOThI

Beenenune B R 1 RStudio

Twunsl fadHbIX B R 1
MIPOrpaMMHUPOBAHHUE TIEPEMEHHBIX,
JIOTUYECKHE KOHCTPYKLIUU U
yCIIOBHBIE OmepaTopsl B R;
CIIOCOOBI UTEHMS/3aIIUCH B R
JIAHHBIX Pa3TUIHBIX (OPMATOB.

— Pemenne 3amau B R;

— paboTa ¢ TeKCTOM JIeKIIHH, Pa3doop
BOIIPOCOB 10 TEME 3AHITHS;

— U3Y4ECHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HMCTOYHHUKOB;
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- MOJITOTOBKA K CEMHUHAPCKUM H
MPaKTUYECKUM 3aHITHUSM;

- BBITIOJIHEHUE JOMAIIHUX 33JaHHIA;

- BBIIIOJTHEHUE 3aaHUH

KOHTPOJILHON paboThI

[TocTpoenue rpapukoB
¢byuknuii B R, MS Excel

XapakTepuCTUKU (PYHKIUI:
YEeTHOCTh ¥ HEYETHOCTb,
NEPUOIMIHOCT, MOHOTOHHOCTb,

— Pemenue 3agau 8 R, MS Excel;

— paboTa ¢ TeKCTOM JIEKIIHH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHUS;

OTPAaHUYEHHOCTb.
— M3YyYCHHE PEKOMEHIOBAaHHBIX K
3aHSTHIO TUTEPATYPHBIX
HCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHSITHSIM;
- BBINIOJIHEHHE TOMAIIHHUX 3aJaHU;
- BBEIIIOJIHEHUE 3aJaHui
KOHTPOJIbHON PabOThI
Brrunciienne npeaena beckoneuHo MaJble U | — Pemenue 3ama4u B R, MS Excel;
¢byukuu B R, MS Excel 16_[eCKOHf‘lHO OO0JIBIINE cbyHKLU/II/IU. — paBOTa ¢ TEKCTOM JIEKIIHH, pa3Gop
CpBbIN u BTOpOH BOITPOCOB I10 TEME 3aHSATHS;
3aMeYaTebHbIC TIPEICIbI.
— M3y4YCHHE PCKOMEHIOBAaHHBIX K
HenpepelBHOCTE  (QYHKIIMH B

Touke. Touku pa3pbiBa QyHKIHH.

3aHSTHUIO TUTEPATYPHBIX
HCTOYHUKOB;
- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHSM;
- BBINIOJIHEHHE TOMAIIIHHUX 3aJaHUH;
- BBITIOJTHEHHE 3aJaHUI
KOHTPOJIBHON pabOThHI

Brruucnenue
MIPOU3BOJIHON (DYHKIIMU B
touke B R, MS Excel

ONacTUYHOCTD
MIPUMEHEHHE.
Haubonpmee ¥ HanMEHBIIEE
3HAYEHUS! HEMpPEepPhIBHOW (PYHKIIMU
Ha OTpe3Ke.

byHKIMH U ee

— Pemrenue 3amau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIEKIIUH, Pa3doop
BOIIPOCOB T10 TEME 3aHSTHUS;

— U3Yy4EHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBIIIOJTHEHHE JOMAITHUX 3aJaHUH;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThHI

YuciieHHOE HaxXO0XICHUE
ONPEIETICHHOTO u
HEeCOOCTBEHHOTO

unTerpaia B R, Excel

Heonpenenennprit HHTErpal.
®opmyna Hetotona - JleitOnuma.

— Pemenne 3agau 8 R, MS Excel:

— paboTa ¢ TeKCTOM JIeKIIHH, Pa3doop
BOIIPOCOB 10 TEME 3AHSITHS;

— U3y4EHHE PEKOMEHJOBAaHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJTOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBIIIOJTHEHHE JOMAITHUX 3aJaHUH;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI
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Onepanyu C
KOMIIJICKCHBIMHX YUCJIaMHU

Brruncnenue GbyHKUIMi
KOMIUIEKCHOTO TIEPEMEHHOTO

— Pemenue 3agau 8 R, MS Excel;
— paboTa ¢ TeKCTOM JIEKIIHH, pa3oop

1 PCIICHHAC BOIIPOCOB TI0 TEME 3aHATHS;
anredpanvecKux
ypaBHeHHi — U3y4EeHHE PEKOMEHIOBAHHBIX K
3aHSATHIO JINTEPATYPHBIX
UCTOYHHUKOB;
- IOJrOTOBKA K CEMUHAPCKUM U
NPAaKTHYECKUM 3aHATHSIM;
- BLINOJIHEHUE JJOMAIIHUX 33 JaHMIA;
- BBIIIOJIHEHUE 3aJaHHH
KOHTPOJILHOM paboThI
OCHOBEI pa3paboTKH OCHO_BH_ aspika Visual Basic for | — Pemenue 3amau B R, MS Excel;
MPUIIOKCHUN } B | Application. Pazpabotka | _ pPaGOTa ¢ TEKCTOM JIEKITHH, Pastop
61;:;\pyMeHTaJILH0H CpeJie | MOMb30BATENBCKUX  JMATOTOBBIX | po1nocoR 10 TeMe 3aHATHS
OKOH.

- U3Y4YEHUE PEKOMEHJOBAHHBIX K

3aHATHIO JIUTEPATYPHBIX

- HOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHATUAM;

- BBIIIOJIHEHUE JOMAIIHUX 33 JaHUI

Onepanuu ¢ MaTpUllaMu B
R, Excel

BekToproe npoctpancTso R".
JInHeitHas 3aBUCUMOCTD
(HE3aBHCUMOCTH) CUCTEMBbI
BEKTOPOB. ba3uc u pasmMepHOCTh 1
BEKTOPHOTI'O ITPOCTPAHCTBA.

— Pemrenue 3anau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIEKLIUU, Pa3doop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YEHHE PEKOMEHIOBaHHBIX K
3aHATUIO JINTEPATYPHBIX
UCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
IPAKTUYECKUM 3aHSITHSIM;

- BBIIIOJIHEHUE JIOMAILIHUX 3aJIaHUM;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJIbHON paboThI

Pemenue CHUCTEMBI
TUHENHBIX ypaBHEeHUH B R,
Excel.

CoOcCTBEHHEBIE
COOCTBEHHEIE
KBaJpaTHBIX MaTpUILI.

3HA4YCHUA u
BCKTOPLBI

— Pemrenue 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JIeKIINH, Pa3doop
BOIIPOCOB 10 TEME 3aHITHS;

— U3y4YEeHHE PEKOMEHIOBaHHBIX K
3aHSITHIO JINTEPATYPHBIX
HUCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IPAKTUYECKUM 3aHSITHSIM;

- BBINIOJIHEHUE JIOMAILIHUX 3aJIaHUM;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJIbHOM paboThI

Pemenne NPUKIATHBIX
HKOHOMMYECKHX 33J1a4 B R,
Excel

Haxoxxmenue  2acTUYHOCTH U
JIpYyruX TMpeAesibHbIX BEJIWYUH B
MHUKpPOIKOHOMUKE. TpaHCHOpTHas
3aJ1aya, 3ajJla4ya O Ha3HAUCHUSIX.

— Pemenne 3agau 8 R, MS Excel:

— paboTa ¢ TEeKCTOM JIEKIIUH, Pa3doop
BOIPOCOB 110 TEME 3aHATHS;

— U3Y4ECHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJArOTOBKA K CEMUHAPCKUM H
MIPAKTUYECKUM 3aHATHSIM;
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- BBIIIOJTHEHHE JOMAITHUX 3aJaHUH;
- BBIIIOJIHEHUE 3aJaHUI
KOHTPOJIbHON PabOThI

6.2. Ilepeyenb BONPOCOB, 3a/IaHUI, TeM /JIsl NOATOTOBKH K TEKYIleMYy KOHTPOJII0

Hpumepﬂbw 60RPOCHI K KOHMPOJ/IbHbIM paﬁomam

1. Kak paborator ¢punancossie pynkiuu B Excel (IIC, BC, CTABKA, KIIEP, TUIT
u 11p.)? Kakoil CMBICI UMEIOT OHU U UX apTyMEHTHI?

2. Kak nmoctpouts rpaduk pynkiuu B Excel/R?

3. Yro Takoe mpenea YucIOBOM MOCIEI0BATEILHOCTH, IPeaeN (PyHKINN B TOUKE, HA
0eckoHeuHocTu? Kak BBIYMCIUTH Mpenes, UCIOJb3ys BBIYMCIUTEIbHBIE BO3MOXHOCTH
Excel/R?

4. Yro takoe acumnroTa rpaduka pyHkuun? Kak HaliTH acCUMITOTHI (aHATUTHYECKU
u B Excel/R)?

5. Yro takoe npousBojgHas QyHKuu? Kak BBIYUCIUTH MPOU3BOAHYIO C IMOMOILIBIO
dbopmyn ynciaeHHoro nuddepeHrpoBanus?

6. Kakue ¢yHKIIMU HA3BIBAIOTCSI MOHOTOHHBIMU Ha MpoMexyTke? UTo Takoe Touka
JoKaJIbHOTO 3KcTpeMyMma (yHkuuu? Kak uccrnenoBath (yHKLIHIO Ha MOHOTOHHOCTb U
9KCTpeMyMblI (aHauTHUecKu U B EXcel/R)?

/. Kakue QyHKUMM HA3bIBAIOTCS BBIMYKJIBIMA M BOTHYTHIMU Ha mpoMexyTke? YUto
Takoe Touka meperuba ¢pynkiuu? Kak ucciaenoBarh (GyHKIIMIO HAa BBITYKIOCTh U TOYKU
neperu6a (ananutudecku u B Excel/R)?

8. Uto Takoe HeompeaeNEHHBIN HHTETPa, ONIPEIeIEHHBIN HHTETPajl,HeCOOCTBEHHBIN
unTerpan? Kak BeUUCIUTE onpenenEHHbI/HECOOCTBEHHbIN nHTerpai B R?

9. Ilo kakuM mpaBuiaM BBIMOJIHSAIOTCS OTIEPALIMK HAJl MaTpullaMu (apudmeTrdeckue,
TpaHcnionupoBanue)? Uto Takoe oOpaTHast MaTpuIia U )11 KAKUX MaTPUI] OHA CYIIECTBYET?
Kax BBINOJIHUTH CIIOKEHHE, BHIYUTAHUE, YMHOKEHUE, TPAHCTIOHUPOBAHUE M HAXOXKIACHHUE

oOpatHoit matpuubl B Excel/R?
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10. Yto Takoe ompenenutenbr maTpuilbl? Kak HailTu ompenenuTesnb MaTpUlbl B
Excel/R?

11. Yro Takoe cucTteMa JTUHEHHBIX anredpandecknx ypaBHeHHI? CKOJIbKO pelieHui
U B Kakux ciydasx oHa MmoxeT umeth? Kak pemnts CJIAY B Excel/R?

12. Kak pemmts MmaTpuaHoe ypaBHeHHe Buga AX=B wm XA=B B Excel/R?

13. Kak ompenenensl JWHEHHBIE OMEpalMy HaJ apUPMETUYECKUMHU BEKTOPAMH,
CKaJIIpHOE TPOU3BEICHUE BEKTOPOB, MOJYJb BEKTOpa, Yroi Mexay BekTopamu? Kak
BBIIIOJIHUTH JIMHEIHBIE ONEpaly, BBIYUCIUTH CKaJSPHOE MPOU3BEIACHUE, HAUTH MOIYJb
BEKTOpa, HAUTH yroJl Mexay Bektopamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIE 3HAUEHMS U COOCTBEHHbIE BEKTOpa MaTpullpl? Kak HaiiTn
COOCTBEHHbBIE 3HaUEHHS U COOCTBEHHbIE BEKTOpa MaTpullsl B R?

15. Yro Takoe 3amaya JHMHEHHOro mnporpammupoBanus? Kak pemwuTs 3amady
JWHEWHOTro mporpammupoBanus B Excel/R?

Ilpumepwl 3a0anuii KOHMPONLHLIX padOmM
3ajaHusA MOKHO BBIINOJIHUTH Kak B Excel, rak u B R-studio
Ilpumep 1

1. TIpoBecTu MOJIHOE HCCIIEA0BAHKUE M TOCTPOUTH rpaduk GpyHkiwn Y = f(X) .
Haiiti HanOobIlIee 1 HaMMEHbIIee 3HaueHus PyHKIKU Ha oTpeske [-2;0].

x3 -2
f(X)=W.

2. TlpoBecTu mosHOE HCCE0BaHUE U TOCTPOUTH Tpaduk pyrakmum Y = f (X).

y=x>-5x+6

3. C nomotupto (PUHAHCOBBIX QYHKUUNA OMPEACIUTh, KAKAUM JTOJKHO OBITh
HayaJbpHOE 3HAUYCHHE BKJIAJIa MPHU CIASAYIONIUX YCIOBUSIX: cpok Bkiaaa (Knep)— 18
MecseB, Oyaymiee 3HadeHue Bkiaga (be) — 11 500 nonnapos, rogoBas
nporeHTHas ctaBka (CtaBka) — 12,5%. JlonoaHUTEIbHBIC BIOKEHUS U U3BATHUS HE
npou3BoAsTCs. [IporieHTh HaUnCIAI0TCS exXKeKBapTaTbHO. OTBET AaTh C IBYMS
3HAKaMH I0CJIE 3aISITOM.

Ilpumep 2
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1. I/I3BCCTHO, 4TO KOMITaHHA OKAa3bIBACT YCIIYTH:
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Cf: (3, 7, l, '5, '1, 1, O, 1, 5, 1, 6, _5, 1; _21 41 O)!

b= (-4,2,1,-2,3,2,6,2,—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).
JIJ1st X BBITTOJIHEHHS TPEOYIOTCSI COOTBETCTBYIOIIHME PECYPCHI ;, bi, Ci. [Tpu aToM ecin 8;>0,
pecypc umeercss B Hanuuuu, eciu @i<0, TO OH HaxoauTcs B ayTcopcuHre. B mensx
MHOTO(AKTOPHOTO aHaIM3a JEATETLHOCTH KOMITAHMM HEOOXOJMMO  pPacCUUTaTh

CJI@I[y}OHII/Ie BLIpa)KCHI/IH:
a) 4d - 3b
b) 6@, p)*b + 4*|pI*b
c) 4(@, b)*p - 6(b, p)*a - 3pI*p
2. BOCCTaHOBI/ITe, KaKO€ KOJINMYCCTBO pecprOB X1, X2, ..., X8 6I>IJIO HCIIOJIB30BAHO B
KOMIIaHHUHN HpI/I BBITIOJTHCHHMHX OCHOBHBIX 3aJ144. I/ISBGCTHO, qTO 1JId 3TOr0O HaIao

PELIUTh CUCTEMY JINHENHBIX YpaBHEHUM. OTBET HalTe ¢ TOYHOCTHIO 10 ABYX 3HAKOB

IIOCJIE 3aIISITOM. P€3YJII>TaT IIPOBCPLBTC.

6 xa+t 8 X — X3t 8 Xa -7 Xst+ 4 Xg -2 X+ 2 Xg= 518,42
6 xit 9 Xt 7 Xt 10 x4+ 7 x5+ 6 Xet 8 xs+ 2 Xg= 1325,72
6 x: - Xt X3 6 X+ 9 xst 5 X 5 X+ 3 Xe= 238,28
-7 X1 -9 Xst+ 5 xst+ 3 Xt 7 X7 - Xg= 277,38
2 X - X3+ 8 x4+ 6 Xs+ 3 Xt 6 X+ 7 Xe= 672,06

8 X1 -9 X+ 4 xg+ Xet 4 x5+ 10 x5 10 x+ 6 X&T —66,24
8 xi+ X2 —-10 xs+ 8 xu+ 4 x5 4 Xt X7 -6 xe= 335,80
2 X1+ 10 X -9 X3 -9 X4 -9 Xst+ Xs -7 Xt 3 Xg= 10,12

3. Jlns BBINOJHEHHS ONTHMAILHOTO OM3HEC-TUIAHUPOBAHHMS TPEOYETCS pELIMThH

MAaTpUYIHOC YPABHCHHUC IJIA OTBICKAHHA MAaTPHUIbI X no 3aJaHHBIM MaTpuam A, Bu

muaronansHoii exuananoit E: X(B1)A2=E. Pesyubrar nposepsbre.

0O 811 -9 8 6 0 5 1 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 16 4 2 7 513 1 0O
13 6 11 1 1 18 9 -9 -14 2 -9-14 1-11 -9 -17

A=l15 -17 9 18 -13 6 3 5 wu 12 -15 -2 9 17 9 -1 6
7 -5 -6 1 14-12 -14 -10 B=f 15 19 2-49 0 -8 12 3
-3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18 -14
0O 117 6 1 13 -1-14 15 14 -14 -16 -8 -1 -3 1
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\10 15 15-12 -2 4 -18 16] |-11 8 -14 -19 11 -6 17 -11
4. I[JISI BOCCTAHOBJICHUA YTPAUCHHBIX IIElpOJ]Cﬁ BXO0Aa Ha IIOpTaldl OpraHu3alnun
Tpe6yeTC}I HAUTU C TOYHOCTBIO 0 3 ACCATUYHBIX 3HAKOB CO6CTB€HHI>I€ qucliia u
CO6CTB€HHBIC BCKTOPbI MAaTpPHIIbI A. HpOBepI/ITB OPTOIOHAJIBHOCTDL ITOJYYCHHOI'O

cOOCTBEHHOTO Oas3uca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

A= 0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

5. 3aemmuk B3su1 B 6aHke kpeauT B pazmepe 3400000 py0. ra cpok 20 net. [IporienTHas
ctaBka 11,75%. IlepuoguuyHocTh HauuciaeHus — pa3 B kBapTtail. Kakyio cymmy
OCHOBHOTO JIOJITa KJIMEHT BBIIJIATUT 3a niepBbie 9 net u 3a 11-i rox nepuoaa? OTBeT
OKPYIJIMTE JIO KOTIEEK.

6. Jlmsg BBITIOMHEHUS ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TPEOyeTCs PEIIUTh
CJIEIYIONIYIO 33/1a4y JJUHEHHOTO TPOTPaMMUPOBAaHUS:

f(x1,x2) = 10x; — 30x, - max
xX1+2x, 23
X1 —2xp; < 2
X1+ 2x, <6

X121
| x1,x2 =0

Kpurepuu 0a/U1bHOM OlIeHKH PA3JIMYHBIX (JOPM TEKYyIIEro KOHTPOJISI YCIIEeBAeMOCTH

Kpurepun 0amibHON OLIEHKH Pa3IUyHbIX (OPM TEKYLIErOo KOHTPOJS YCIEBAEMOCTU
COIEpKaTCsl B COOTBETCTBYIOLIMX METOJMYECKHMX pekomeHjauusx JlemaprameHrta
MaTE€MaTHKH.

/. ®OH/ OLIEHOYHBIX CPEACTB /ISl IPOBeAEHNsI IPOMEKYTOYHOM aTTeCcTAlUN
00y4arIMXCcs M0 JUCHHUIIIMHE

7.1. TlepeyeHb KOMIETEHIMI ¢ yKa3aHHeM 3TanoB uX (GopMUPOBaAHHMS B
npouecce 0CBOCHUs 00pa3oBaTeJIbHON NPOrPaMMBbl.
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HCpC‘ICHL KOMIIETCHILIUM C YKa3aHUEM HHAUKATOPOB HMX JOCTHIKCHHA B ITPOLICCCE

OCBOEHMSI 00pa30BaTEIbHON MPOrPAMMBI

COJEPXKUTCS B pazaene 2

«Ilepeuenn

IJIAHUPYEMBIX PpE3yJbTaTOB OCBOEHHUS O0Opa30BaTEIbHONW MPOTpaMMbl C yKa3aHUEM

HHANKATOPOB UX JOCTHIKCHUA U IINIAHUPYCMBIX PC3YJIbTATOB O6y‘—ICHI/I$I 10 AUCHUIIIINHE)).

7.2. TunoBble KOHTPOJIbHBIE 32IaHUS WJIH MHbIE MATEPHUAJIbI, HEOOX0AUMBbIE ISt
OLIEHKH UHAUKATOPOB JOCTUKEHUSI KOMIIETEHIUI, 3HAHUA U yMEeHU I

obecnieucHue B
3aBUCUMOCTH  OT
peraeMon
3a/1a4m.

Yuems Bri6upath
Heo0XoanuMoe
MIPUKIIATHOE
obecrieucHue B

Tabnuma 9
HauMeHnoBaHue HaumenoBaHue PesyabraTsl le/IMepbl 3aJaHU#M JJ19 OLeHKH
KOMIIeTeHI U HHIMKATOPOB o0yueHusi (yMeHHMs U HHIMKATOPOB J0CTHKEHHsI KOMIIETeHIHii
JTOCTHKEHUSA 3HAHUSA),
KOMIIETCHI U COOTHECCHHBbIC C
HHIUKATOpaMu
JOCTHKCHUA
KOMIIETEeHIIH
VK-4 Hcnone3yer Hamb OCHOBHEIE 3aganmue 1.
CnocoGHOCTh | OCHOBHEIE METO/IbI Cosznats B Excel anexTpoHHy0 Ta0nuiy,
HCIOJIb30BaTh | METOJIbI U | IOJTy4eHus, coJiepkanryro nanusie o kypce espo (EUR)
MPUKIAIHOE CpeacTBa MIPEJICTaBICHHUSI, 3a MOCJIeTHUI MecsIl (3Ty HHPOPMAITHIO
IIPOTrPaMMHOE | TIOJY4YEHHS, XpaHCHHS U MO>KHO HalTH Ha O(hULIMATHHOM caiiTe
obecrieyeHrne | mpeacTaBiICHuUS, 00pabOTKM JaHHBIX CoOepbanka). UImnopTtupoBaTh 3TH JIaHHbBIE B
IIPU PELICHUN | XpaHEHUS u R B Bune oowvekra Tuna data.frame.
npodeccuonan | 00paboTKH Ymemp npuMeHsTH
bHBIX 3aJ1a4 JTAHHBIX. OCHOBHBIC METO/IbI
MOJTy4eHUs,
MIPEJICTaBICHHUSI,
XpaHeHus 1
00pabOTKH JaHHBIX
HemoHcTpupyer | 3nams 3apanue 2.
BJIaJICHUE npodecCHOHANBHBI C nomomisio punancoBwix Gpyakuuii Excel
npodeccuoHaNbH | € MaKeTh COCTaBUTh TUJIAH MOTAIIECHUS KPeIuTa B
BIMM  TIAKE€TaMM | MPHUKIATHBIX pazmepe 500 Teic. pyO., B3siTOro Ha 18
MIPUKIIAHBIX Iporpamm mecsieB 1noJ] 16% rooBbIX (IPOLIEHTHI
MIPOrpaMM. HAYHCIISIOTCS €KEMECSIHO) U
Yuemso BO3BpAIllaeéMOT0 PaBHBIMH MJIATEKaMHU B
UCIIOJIb30BAaTh KOHIIE KaX/I0T0 MecsiIia.
poeCCUOHAIIBHBI
€ MaKeThl
TIPHUKJTATHBIX
nporpaMm
3aganue 3.
BriOupaer Jnamp 3aaHbl BEKTOpa
HEOO0XO0aMMOe MIPUKJIIATHOE a=(3,2,-4,0,4,5,0,-3,4,-4)
MIPUKIIAIHOE MIpOrpaMMHOE -
IPOrpaMMHOE obecrieueHne b=(-3,5,4,2,3,0,-1,4,-2,3),

c= (0,0,4,-3,2,-5,6,-1,-4,1) . Boruncruts

3HAYEHHE BBIPAKCHUS
3(&,5)6—2(1)7(3)%%— |ﬁa rb B Excel unu B R.
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3aBHUCHUMOCTH OT
pe€ImiaeMbIX 3aaa4

3aganue 4.
HNmeercs mate 3amanuii - A, b, B, I, JI - n
natb padotauxos — I, 11, I, 1V, V - s ux
BBHITIOJIHEHHS. B Tabnuiie ykazana npuObLb,
KOTOPYIO 00€CIIEUMBACT KaXK/IbIM U3

Hcnons3yer Jnamp Ha3HAUCHUE | paOOTHUKOB IPU BBHIIOJHEHUH KaXKJOI0 U3
IIPUKIIAJHOE IPUKJIAJHOTO 3aJJaHUH.
IIpOrpaMMHOC IIporpaMMHOI0 | 1] 1 AV4 V
oOecrieuenue i | odecneueHus
pereHus A |18 |30 | 20 18 17
KOHKPETHBIX Yuems
HPHUKJIAJIHBIX HCIIOJIb30BaTh b |13 |18 | 10 17 13
3ajau. IPUKIIAJHOE
IPOrpPaMMHOE B | 10|16 | 11 10 15
obOecrieuenue  IA
peleHus r {1925 18 17 16
KOHKPETHBIX
NPUKJIAIHBIX 32124 A | 14118 22 20 8
Pacnipenenuts 3ananus Mex 1y paOOTHUKaAMU
(oaHO 3a/1aHUE BBINOIHSIETCS OAHUM
YeJI0BEKOM) TaK, YTOOBI 00I1ast IpUOBLTH OT
BBINOJIHEHUS 3aJaHUi Obu1a Hanbosbeil. B
OTBETE YKa3aTh HAWJCHHYIO HAUOOIBIIYIO
PUOBLIb.
[TKH-2 JleMoHCTpUpYyET Hamo 3ananue 5.
CrocoOHOCTb | 3papms MaTeMaTU4eCKue HaiiTu B opuninanbHbIX HCTOUHHUKAX
IIPUMEHSTD MaTeMaTHdeckux | METOMBL, (nampumep, B PBK) nndopmaruto o
MaTeMaTHYECK METOJIOB, pUMEHsIeMbIC B CTOMMOCTH MUHYTBI PEKJIaMBbl Ha
1€ METOJIbI JJIst MEHEKMEHTE. TEJIEBU3MOHHBIX KaHAJIaX BO BpeMs
penieHus TIPUMCHICMBIX B tparcismua UM o ¢pyT6ory 3a mocnenHne
CTaHIapTHbIX | MCHC/UKMCHTC Ymemp 5 ner. IIpoanann3upoBaTh MOIYYCHHBIE
npogdeccronan HUCIOJIB30BATH naHHble. [IpormrocTpupoBaTh MOIy4YEHHBIE
BHBIX 3a/1a4, MaTeMaTHYECKHe pe3yibTaThl JUArPaMMOH.
HHTEPIPETHPO METOIBI,
BaTh NpUMEHSIEMBIE B
MOJTyYCHHBIE
MaTeMaTH4eCK MCHCIDRMCHTE.
ue pe3yabTaThl
[pumensier Iname 3aganue 6.
MATEMATHHECKHe | & e CTtpyKTypHast MaTpHIla TOPTOBIIU TPEX

METOAbBI U MOACIIU
11 00OCHOBaHHUSA
TIPUHSATHUS
YIIPaBJICHYCCKUX
peLIcHu.

METOAbI U MOACIIN
111 000OCHOBaHUSA
TIPUHSATHUS
yIpaBIeHIECKHX
peLIeHU.

Yuems
HCITOJIL30BaTh
MaTEMaTHYECKHUE
METOJIBI U MOJEIIH

CTpaH UMeeT BUJ]
(0,3 0,2 0,5\
A= 0,4 0,4 0,3I

|
\0’3 0,4 0,6)

(@ij - momst TOproBoro OrOKETa, KOTOPYIO

J-as cTpaHa TPAaTUT HA UMITOPT TOBApPOB M3 I-
oii cTpanbl). OnpeeTuTh BO3MOXKHBIC
OFOJIKETHI CTPaH, MPU KOTOPBIX TOPTOBJIS
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IT  00OCHOBaHUS Oynet cOamaHCUPOBAaHHOMN
IPUHATHSA (6e3neduUTHON) 7151 KOKI0W M3 CTPaH.
YIPaBJICHUYECKUX
[S11(S31%178
ConepKaTebHo 3uname MeToabl 3ananmue 7.
IOy 4CHHUS Kypc akun B 2020 romy coCTaBIsII: 010
HHTEPIPETUPYET :
PHpeTHPY pEe3yJIbTAaTOB IIPU 01.01. 142 01.05. 154 9.20 166
PC3yIbTATRL, UCIIOJIb30BaHUNU 2020  py®. 2020 py6. 20 py6.
01.1
MOJIYYEHHBIE TIPU
yi PH | MaTeMaTHYCCKUX 01.02. 145  01.06. 155 020 166
HCIIOIL30BaHUU MOJIEIIEH. 2020 py6. 2020 py®. 20 py6.
MaTeMaTHIeCKHX 01.1
. Yuems 01.03. 147 01.07. 161 1.20 169
MoOJeNeN. 2020 pyo6. 2020 pyo6. 20 py6.
WHTEPIPETUPOBATH 011
Pe3yIbTaTHI, 01.04. 151 01.08. 165 220 172
2020 py®. 2020 py6. 20 py6.
MOJIy4EeHHBbIE  TPU
HCII0JIb30BAHNN OnpenenuTb, KAKOH THIT 3aBUCHMOCTH
MaTeMaTHYECKUX 0oJiee TOYHO OTPEEISICT MOBEICHHE
MOJEIIEH. LEHHOW OyMaru — JTMHENHHbIN WK
AKCTIOHCHIIMAJIbHBIN, U, TPUMEHUB
COOTBETCTBYIOIYIO (DYHKIUIO, PACCUUTATH
npexamnonaraemsnii Kype va 01.03.2021

Ilpumepvr munoeswix 3a0anuil
3aoaual. C nomoibio GUHAHCOBBIX (YYHKIIHUM ONIPENETUTh, KAKMM JI0JKHO OBITh

HayaJbHOE 3HAYCHUE BKJIa/Ia MPHU CIEAYIOMUX YCIOBUAX: cpok Bkiaaa (Kmep) — 3,5 rona,
Oynyiee 3Hauenue Bkiaaa (be) — 21 500 nonnapos, rogoBas mporieHTHAs CTaBKa
(CraBka) — 10%. JonomHuTEIbHBIE BIOKEHUS U U3BATUS HE TPOU3BOATCS. [IponeHTs
HAYHCISIOTCA 10 TTosryroausiM. OTBET AaTh C IBYMS 3HaKaMH IOCJIE 3aIlATOM.

3aoaua 2. [1nomans nepBoro kpyra cocrasisier 760, miomaas BTOPOro Kpyra COCTaBIIsIeT
20. C nomomrsto uHCTpyMeHTa [logbop mapamerpa omnpenenuTh BO CKOJIBKO pa3 paanyc

IIEPBOrO Kpyra OTIMYAETCS OT Painyca BTOPOTrO

3aodaua 3. Haiitu nepByro npousBoaHyo (QyHkmuu Y =95X€* B Touke X = -1,5. OtBer

NpeACTaBUTh B BUJE ACCATUUHON Apobu ¢ TouHocThio 10 0.001.

3aoaua 4. [Ins pynkuuu y = arctg(x + 2.5) — 0.25x nHauguTe:

1) opauHaty Touku nepeceucHus rpaduka ¢ ocbro Oy;
2) TOUKY JIOKQJIbHOTO MUHUMYMa;
3) JIOKAJIbHBI MUHHMYM;
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4) TOYKY JIOKaJIbHOTO MAKCHMYyMa;
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5) noKanbHBI MAKCUMYM.
Bce otBeThI pencTaBuTh B BUE ASCATUUHON qpodu ¢ TouHOoCThIo 10 0.001, Hanmpumep,

1.234.

2500

——, I'c L —
In(L +100)

3aodaua 5. VI3BecTHA nIpeesibHAs IPOU3BOAUTENBHOCTD Tpyaa MP(L) =

00BéM Tpyno3arpat. Haitti 006EM npousBoicTBa mpu 00sEMe Tpyao3arpat Lo=80. OTBet

AaTb C TOYHOCTBIO 10 ABYX 3HAKOB IIOCJIC 3aMsTOM.

3a0aua 6. HaiiTu BTOPYIO HPOU3BOAHYIO QYHKIHH Y = é/ x* —5x+6 B Touke X = -2.

OTBeT mpencTaBUTh B BUE IeCATUYHOM 1podu ¢ TouHocTkio 0 0.001.

3adaua 7. Bpruuciaute mnpenen cbymcupmlimww .OTBeT 3ammmuTe B BHIE

X—4 \/;—2

JECATUIHOU qpodu ¢ TouHOoCcThIO 10 0.001.

3adaua 8. Haiitn HanGoublee 1 HanMeHbIIee 3HadeHne GyHkuu 1 (X) = Xt —5%% +7x -2

Ha oTpeske [-1;4].

3aoaua 9. dupma pemmna B3sITh kpeauT pazmepom 600 000 py6uieid, moramarts KOTOPBINA
(OCHOBHOM AOAT U MPOLIEHTHI) HAMEPEHA PABHOMEPHBIMHU IIATEXAaMU B KOHLIE KaXKJI0TO
Mecana. OnpeaenuTb exKeMeCIUHbIE BBIIIATHI 0 KPEAUTY [l pa3HbIX MPOLIEHTHBIX
CTaBOK M CpOKOB noramienus kpeaura (oT 5% 10 20% u ot 1 no 15 ner, ucnons3ys
TaOJIMIly IOJICTAaHOBKM). B 0TBeTe yka3aTh pazMep miiarexa 3a 4-blid roJl Ipu NpOLUEHTHOM

craBke 12%.

(2 -1 3 0 1) (5 -1 3 7 1)

| -3 0 4 1 0 | | -3 0 4 1 0 }
3aoauall. Jlaubl MaTpuIlbl A:' -1 4 3 -3 1' " BJ 4 8 3 -2 11 Pemmwurs

| 3 -1 -1 1 5 | | 3 -1 -1 7 5 |

4 8 4 3 6 4 8 4 3 6

\ ) \ )



MaTpUYHOE YpaBHEHUE BX=A.
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3aoaua 11. TlpenenbHbIe U3IEPKKU TIPEANPUATHS BBIYUCIISAIOTCS TT0 PopMmyIie
MC(q) =95-3q-0,7¢?, T1ie ( — 00BEM MPOU3BOCTBA, & (PUKCUPOBAHHBIC U3ACPIKKH PABHBI
FC=28. Beruuciaute 001111e u3aepkKu npu oobEme mpouspojictea Jo=4,1. OTBET 1aTh C

TOYHOCTBIO 1O ABYX 3HAKOB IIOCJIC 3aMsaTOM.

3aoaua 12. JIns matpuit

-8 4 6 -3 4 1) (-2 8 -2 7 10 4
4 9 0 -8 oo‘ ’3 311 0 -7 -5

8 7 -1 4 -10 2 2 9 7 3 -10

A=

| 9 0 -7 -9 -6 3| uB=| 3 00 -4 =2 —8|
| | | |
|l 3 22 -1 -6 -7 1l |l 2 2 8-10 6 7|
5 8 2 4 0 6 21110 7 3 -9 -1
\ ) \ )

yucieHHo pemuts (B Excel wim B R) matpuyHoe ypaBHEHHE U IPOBEPUTH PE3YIIbTAT,

BBIIIOJIHUB YMHOKCHHUC MAaTpUI] HCXOI[HOﬁ 3aJa4n.

AX =B

3aoaua 13. Haiitu BemecTBEHHYIO U MHUMYIO YaCTH BBIPAKECHHUSI

(2 + 20)2
5+ 4i
3aoaua 14. [lpuBectu KBagpaTuuHy0 GOpMY K KAHOHUYECKOMY BUIY

f = X24+2y2+472+6xy-4x2-8yz
3aoaua 15. Jlanbl BEKTOPHI:
@=(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b =(-4,-4,03,-2,-1,-2,3,3,1,1,5)
p=(1,5,2,4,3,0,-4,-5,1,2,2,1)
BpruncinTe 3HaU€HUS BBIPAKEHUM:
1. 3d+5b
2. 2(d,b)-B—>5|p|-d
3. (@P-b-bp) di-Ipl-p
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3aoaua 16. JIns n3rotoBieHus AByX BUAOB NPOAYKIMH A U B Mcnonb3yroTcs Tpy BHIa
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ceipbs |, 11, I, Pecypcel Chipbsi, HOpMBI €r0 pacxojia Ha €AMHUILY MPOIYKIIMN U

noytydaeMasi IpuObLIb OT €IMHUIIBI IPOYKIIMH 3a]JaHbl B TAOIUIIE

Ceipbe Hopwmel pacxona Pecypchl
A B
I 1 7 50
I 3 3) 50
Il 3) 2 40
[TpuGBLIH 40 20

OnpenenuTs ONTUMAJIBHBIN IIJIaH BBITYCKA IPOIYKIIMU M3 YCIOBUS MAaKCUMU3AIUU
pUOBLTH.
Teopemuueckue 60npocel 013 NOO20MOBKU K 3a4émam

1. Tabmumunsii mpomeccop MS Excel. BRox manubIX M GopMyn B SUEHKH.
®opmaTtupoBaHue. Jlnana3oHbl SUEeK.

2. Ilpoctbie U CIOXKHBIE MPOIEHTHI. BhIuKclieHne HAaYMCIICHU TI0 BKJIaJaM U
BBIILJIAT 110 KPEUTaM, IJIaH MOTalleHUs KPeauTa.

3. Tunet pmanasix B R. IlporpammupoBanue mnepemeHHbix. Co3naHue
MOJIb30BATENBCKUX (QDYHKIUM.

4. Yucnosele pyHKIIUMU U ciocoObl ux 3ananus. CoicTBa PpyHkuuid. ['paduk
byHKIIUN.

5. IIpenen uncnoBoil nocnenoBarenbHocTH. [Ipeaen pyHkunu Ha OECKOHEUHOCTH U
B Touke. CBOMCTBA IIPE/IEIIOB.

6. IlepBblil 1 BTOPOIi 3aMedaTeNbHbIN MPEEIbI.

7. HenpepbiBHbIE (YHKIHUU U UX CBOWCTBA.

8. AcuMmnrToTsl rpadguka GyHKIIHH.

9. IlpousBoanas u nuddepeniyan GyHKIUU OJHON MEPEeMEHHON. DIACTUIHOCTh
GYHKIIUY U ee TIPUMEHEHHE.

10. IIpousBoausie u auddepeHIuaIbl BRICIINX MOPSIIKOB.

11. MounotoHnHnbie (pyHKIMU. JlokanpHbIl 3KcTpeMyM pyHkuuu. VMccienoBanue
(GyHKIIMA HA MOHOTOHHOCTB M 9KCTPEMYMBI.

12. Brimykiibie (Boruythie) pynkuuu. Touku neperuda. MccnenoBanue GyHKIuM Ha
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BBIITYKJIOCTh U TOUKHU IEperuoa.

13. Haubosblliee 1 HaMMEHbIIIEE 3HAUECHUS HEMPEPBIBHOMN (DYHKIIMK Ha OTPE3KeE.

14. Heonpeaenennblii uHTerpan. OCHOBHBIE METOJbl MHTEIPUPOBAHUS: 3aMEHA
MEPEMEHHOM, UHTETPUPOBAHUE IO YACTSIM.

15. Omnpenenennsniii uaTerpan. ®opmyna HeroTona - JleliOHuila u ee mMpuMEHEHHE.
HecoOcTBeHHbIE HHTETPAJIBI.

16. Matpuuel. Onepanuu Haa MaTputiaMu. Panr matpuiel. OO6paTHas MaTpuiia.

17. Onpenenurens MaTpuipl. CBOMCTBA M IPUMEHEHUE ONPEAETUTEIEH.

18. CucreMsbl IMHEHHBIX alreOpandeckux ypaBHeHUH. PemeHune cucreM JTMHEMHbBIX
anredpandeckux ypaBHeHui metonam Kpamepa, oOpatHoi MaTpuilsl 1 MeToioM [ aycca.

19. MHOXeCTBO pEIIEHUI CHUCTEeMBbl JHUHEHHBIX anreOpandyeckux YpaBHEHUH.
OnHOpOIHBIE U HEOJHOPOAHBIE CHCTEMBI.

20. Apudmerndeckre BEKTOPHI U TUHEHHBIE ONepaluyd Haja HUMHU. BekTopHoe
IIPOCTpPaHCTBO Rn.

21. JluneiiHas 3aBUCUMOCTb (HE3aBHUCHUMOCTb) CHUCTEMBI BEKTOpOB. basuc u
Pa3MEpPHOCTh JIMHEWHOTO MpocTpaHcTBA. Koop/IMHAThI BEKTOpa B JaHHOM Oa3uce.

22. CkanspHOoe Tpou3BeJeHUE BEKTOpoB B RN. JIIWHBI BEKTOPOB M YTOJd MEXIY
HuMmH B Rn.

23. CoOcTBeHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOPHI KBAIPATHBIX MATPHIL.

24. 3agauv TMHEHHOrO MPOrPaMMHUPOBAHUS B YKOHOMUKE: MUHUMU3ALUS paCXO0B,

MaKCHUMH3alus HpI/I6BIJ'II/I H Jp.; TPAHCIIOPpTHAA 3a/iada, 3ajla4a O Ha3HAUYCHUAX.

8. IlepeyeHb OCHOBHOI M 1I0MOJTHUTEIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOM 1151
OCBOCHUSA TUCUMILIMHBI

8.1. OcHoBHas uTEpaTYpAa:

1. 3apanaes, C.A. Matemaruka Ha s3bike R: yueOnuk / C.A. 3ananaen; OruHaHCOBBIN
yHuBepcutet npu [IpaBurtenscrBe PO, /lenaprameHT aHamM3a JaHHBIX, TPUHATHS
pereHuit 1 puHAHCOBBIX TexHOJoruil. — Mocksa: [Ipomereit, 2018. — 324 c. —
Texcr : HenmocpencTBennsiid. -To xe.- ObC: YHuBepcuteTckas 6MbIMoTeKa OHIAH
URL.: https://biblioclub.ru/index.php?page=book&id=494941 (nara oOpareHus:

18.10.2021). — TeKcT : 3JACKTPOHHBIA.
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2. Maremaruka B Excel: yueOuuk mis By3oB / O.A.batok, JI.B.bep3un, A.B.3onotaprok
[ ap.]; mox pen T. JI. ®omuuenoii. — Mocksa: «IIpomereitn, 2019. — 229 c. — Tekct
. HEMIOCPEACTBEHHBIN
OuHo-32049HOE 00y4eHHE:

1. 3aganaes, C.A. Matemaruka Ha si3bike R: yueOnuk / C.A. 3aganaes;
®unHaHCOBbIN YHUBEpCUTET NpH [IpaBurenscTBe PO, /lenmapraMeHT aHanu3a
JTAHHBIX, TIPUHSITHUS PEIIeHUN U (PUHAHCOBBIX TEXHOJIOTHI. — MOCKBa:
IIpomereii, 2018. — 324 c. — Tekcr : HenocpencTBeHHbIN. -To xe.- ObC:
YHuBepcuterckas o6uonuoreka onnaitn URL:
https://biblioclub.ru/index.php?page=book&i1d=494941 (nata oOpaieHus:
18.10.2021). — TeKCT : BJICKTPOHHBI.

2. MeTopl ONTUMANBHBIX PEIICHH B SKOHOMHUKE U (prHaHcax. [IpakTukym:
yuebHoe nocobue / M.A. Anekcannposa [u ap.]; mox pea. B.M. I'onuapeHnko,
B.1O. ITonoBa. - MockBa: Knopyc, 2016. — TekcT : HenocpeacTBeHHbIN. — To
xe. - OBC BOOK.ru. - URL: https://www.book.ru/book/919200 (mara

obpamenust: 18.10.2021). - TekcT : 37E€KTPOHHBIH.

JlonoJHUTeIbHAS JIUTEepaTypa:

1. Metoabl ONTHUMAIBHBIX PEIICHUHN B SKOHOMHKE U (¢rHaHcaX. [IpakTukyMm: yaeOHOE
nocooue / .A. Anekcannposa [u np.]; mox pea. B.M. I'onuapenko, B.FO. [Tomoga.
- Mocksa: Knopyc, 2016. — Tekcr : HenocpeacTBennsiid. — To xe. - ObC BOOK.ru.
- URL.: https://www.book.ru/book/919200 (nara oopamienus: 18.10.2021). - Tekcr :
AJIEKTPOHHBIN. (OUHOE 00yUYEeHHE).

2. CononoBHukoB A. C. Maremaruka B skoHomuke. Y. 1: Jluneitnas anredpa,
aHAJTMTHYECKas TEOMETPHS U JIMHCHHOE TPOrpaMMHUPOBaHKe: YUeOHUK JIJIS CTY/I.
skoHomud. crieil. By30B / A.C.ConogosHukoB, B.A bab6aiinies, A.B.bpausos,
N.T".Illanapa - MockBa: @unanckl u cratuctuka; MTHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HemocpeACTBEHHBIMH. - To *ke. -
URL.:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematicsl.pdf (nara
obpamenust: 18.10.2021). - TekcT : 37E€KTPOHHBIH.
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http://www.book.ru/book/919200
http://www.book.ru/book/919200
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf

3. CononmosuukoB A. C. Marematuka B d>XoHOMUKE. U.2: MaremMaTHn4yeCKnii aHaJIN3:
y4eOHUK AJi CTy.. 3koHomud. crell. By30B / A.C. ConmonoBHukoB, B.A.babaiiies,
A.B.bpaunos, N.I'.Illannpa. - MockBa: @uHaHchl u ctatuctuka; Uudpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HEmoOCpeACTBEHHBIN.- To ke .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara
obpamenust: 18.10.2021). - TekcT : 37€KTPOHHBIH.

9. Ilepeyensb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKAIITMOHHOM ceTH « AUHTEepHET»,
HEO0XOAMMBIX JJIfl OCBOCHUS M CHUIINHBI

CaiiT nemapramenTa MmaTematuku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

OnekrponHas 6nbnnoreka @unancoBoro yausepcureta (Ob) http://elib.fa.ru/

DnekrpoHHo-0ubMoTeynas cucrema BOOK.RU http://www.book.ru

DNeKTPOHHO-OMOIHOTe Has crcTeMa «Y HUBepcuTeTcKas oudmorexa OHJIAMH»

http://biblioclub.ru/

DnekTpoHHO-O0HOIMoTeYHas cuctema Znanium http://www.znanium.com

DNEeKTPOHHO-OMOINOTEUHAs CUCTEMA U3IaTEIhCTBA «IOPANT» https://urait.ru/

/. DnexTpoHHO-OMOIMOTEeYHAas cucTeMa m3aarenbeTa [Ipocmekt
http://ebs.prospekt.org/books

8. DrexkTpoHHO-OMONMHMOTEYHAs cHCcTeMa u3naTeabcTBa «Jlauby https://e.lanbook.com/

9. DnekrponHas oubnaroTeka M3narenbckoro qoma «I"peOCHHUKOBY
https://grebennikon.ru/

10. lenosas onnaitn-ouoimorexa Alpina Digital http://lib.alpinadigital.ru/

11.Hayunas snexkrponHas 6ubiunoteka eLibrary.ru http://elibrary.ru

12. HanrionanbpHas SJIeKTpoHHas 0ubimroTeka http://H36.pd/

13.Pecypchl ”HPOPMAIIMOHHO-aHATUTHYECKOTO areHTCTBA 10 (PMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

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

15. Academic Reference http://ar.cnki.net/ ACADREF

16.Bank Focus http://library.fa.ru/resource.asp?id=527

17.Tlaker 6a3 manHbix komnanuu EBSCO Publishing, kpynHeiiero arperatopa Hay4HbIX
peCypcoB BeayIIMX M3aaTebCTB Mupa http://search.ebscohost.com

18.DnekTpoHHbBIC IPOYKTHI H3aTebcTBa Elsevier http://www.sciencedirect.com

19.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

20.NudopmarnmonHo-anamuTrdeckas 6a3a nanaeix EMIS Global
https://www.emis.com/php/companies/overview/index

21.PedepaTuBHas 6a3a naHHbIx 110 Mmarematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

22.0xford Scholarship Online https://oxford.universitypressscholarship.com/

Pwn =

o O
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://www.fa.ru/org/dep/dm/Pages/Home.aspx
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://ebs.prospekt.org/books
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://ar.cnki.net/ACADREF
http://library.fa.ru/resource.asp?id=527
http://search.ebscohost.com/
http://www.sciencedirect.com/
http://www.emerald.com/insight/
http://www.emis.com/php/companies/overview/index

23.Komnexnus HayuHbix sxypHaioB Oxford University Press
https://academic.oup.com/journals/

24.ProQuest: baza nanubix Business Ebook Subscription Ha matdopme Ebook Central
https://search.proquest.com/

25.ProQuest Dissertations & Theses A&I https://search.proguest.com/

26.baza nanaeix RUSLANA xomnanuu Bureau van Dijk https://ruslana.bvdep.com/

27.Scopus https://www.scopus.com

28.DneKkTpoHHas KOJUISKIUS KHHAT H3/1aTeNbeTBa Springer: Springer eBooks
http://link.springer.com/

29.urtepakTuBHAs GprHAHCOBas MH(OpMaIMoHHas cucteMa kommnanuu Bloomberg

30.Cucrema Thomson Reuters Eikon

31.Web of Science http://apps.webofknowledge.com

32.MaccoBbIil OTKPBITHIN OHIaNH-Kypc/crienuanu3anus «Microsoft Professional

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

program-data-science#tedx-product-discovery-cards

33.MaccoBbIil OTKpBITBINA OHJIAMH-KYypc/crienuanu3anus «MammHHoe o0yueHue u
a”Hann3 naHaeix» / MOTU n Sunexc. —

https://www.coursera.org/specializations/machine-learning-data-analysis

34.MaccoBbIil OTKpBITBINA OHJIAMH-Kypc/criennanu3anus “‘Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems

35.MaccoBbIi OTKPBITBIA OHIAWH-Kypc/crienranu3anus “Machine Learning™/ Stanford

University - https://www.coursera.org/learn/machine-learning/home/welcome

36.IIpodeccrnonanbHbIil pecypc Mo MaITUHHOMY 00YUYEHHIO. -

https://stackoverflow.com

37.IIpodeccronanbHbIi pecypc Mo MaTMHHOMY 00Y4YEeHUIO. -

https://stackexchange.com

38. IlnaTdopMa a1 COpEBHOBAHHI MO MalIMHHOMY 00y4eHHio — WwWw.kaggle.com

10. MeToauveckue ykazaHus JJjisi 00y4aromuxcsi Mo 0CBOCHUIO TUCITUIIINHBI

MeTtonnueckue ykazaHus sl 00y4Jaromuxcsi 0 OCBOSHUIO TUCIUTITUHBI (KOMILIEKC
pEeKOMEHJAIMid W Pa3bsICHEHUM, TMO3BOJISIIONIUA CTYJEHTY ONTUMAJbHBIM 00pa3zoM
OpraHU30BaTh MPOLECC U3YyYEHUs y4eOHOro Marepuana AUCIUIUIMHBI) MPEACTaBICHbI HA
https://org.fa.ru/
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http://www.scopus.com/
http://link.springer.com/
http://apps.webofknowledge.com/
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.coursera.org/specializations/machine-learning-data-analysis
http://www.coursera.org/specializations/recommender-
http://www.coursera.org/learn/machine-learning/home/welcome
https://stackoverflow.com/
https://stackexchange.com/
http://www.kaggle.com/

11. Ilepeyenb MH(POPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX IIPH OCYIIECTBJIEHUHN
o0pa3oBaTeJIbHOr0 Mpolecca Mo JAMCUMILINHE, BKJIKYasl NepevyeHb HE00XOAUMOro
NMPOrpaMMHOI0 odecrnevyeHuss U MHPOPMAINUOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMnJjieKT JIUIIEH3MOHHOT0 MPOTPAMMHOI0 00ecieYeHust:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
11.2 CoBpeMeHHbIe NpodeccHOHATbHBIE 0a3bI JaHHBIX U HHPOPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMBbI:
HNudopmanmornno-nipaBoBas cuctema «Koucynprant [1mocy;
HNudopmannoHHo-TipaBoBas cuctema «["apanT»;
DnekTponHas sHnukioneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMIIIEKCHOI'O PacKpbITH uHdopMaIuu «CKPHH» -
http://www.skrin.ru

11.3. CepTudvumupoBaHHbIe NPOrPAMMHbBIE U ANINIAPATHbIE CPEACTBA 3AIIUTHI
UH(poOpMALMH — HE PEeAYCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)

11.5. LensKit (tpebyetcs moanepxka Java)
11.6. Python/R

12. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOI IJIs1 OCYIIeCTBICHHUS
00pa30BaTeJbHOI0 MPOLECCA MO JUCHUILINHE

I[J'Iﬂ OCBOCHHA JUCIHMIIIINHBI H€O6XOI[I/IMO J1000€ BBIYMCIUTEIBLHOE CpCACTBO —
KOMIIBIOTCEP, CMapT(l)OH WK TIJIAHIICT. HpaKTI/I‘lCCKI/IC 3aHATHUA OOJDKHBI ITPOBOJUTLCS B

KOMIIBIOTEPHBIX KJIACCAX YHUBEPCUTETA.
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