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1.HanMeHoBaHMe JUCIUILIHHBI

«KoMIbIOTEHBIN TPAKTUKYM).

2. IlepeuyeHb

IVIAHUPYEMBIX peE3yJabTaToOB

ocBOCHUA

o0pa3oBaTeJbHOM

nmporpaMmmabl (nepeqenb KOMHeTeHHI/Iﬁ) C YKazaHMEM MHAUKATOPOB UX NOCTUKCHUA M
INIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ nmo TMCIOMIIJIMHE

MOJIb30BaTh MPHU-
KJIaJJHOE IPO-
rpaMMHOe obecrie-
YeHHE NPH pelie-
HUH 1poeccro-
HaJIbHBIX33/1a4

HBIC METOJIbI M CPEJI-
CTBa MOJTyYCHHS,
MIPEJICTABJICHMSI, XPa-
HEHHUsS U 00pabOTKH
JAHHBIX.

Tabmuna 1
Kon HaunmeHoBaHue HNuaukaropsl PesyabTaThl 00yueHusi (3HaHUs
KOMIIeTEeHIINH KOMIIeTeHIINH JOCTHKEHUS U YMEHHU$), COOTHECEHHbIEe ¢ WUH-
KOMIIETEeHIIMH AUKATOPAMU JOCTHIKe-
HUSIKOMIIEeTeHI M i
YK-4 CrocoOHOCTE HC- 1. Mcnosib3yeT OCHOB- 3namp OCHOBHBIE METOIEI

MOJTYYeHUSI, TIPEJICTABIICHUS,
XpaHEeHHS U 00pabOTKU JaH-
HBIX

Ymemsp npuMeHATh OCHOBHBIE ME-
TOJIbI MOJTYYEHHUS], IPEICTABICHMS,
XpaHeHUs! 1 00pabOTKY TaHHBIX

2. JleMOHCTpUpYET
BJIaJIEHUE TIPOdeccHo-
HAJIBHBIMU TTAaKETaMHU
MIPUKJIAIHBIXITPO-
rpamM.

3namo npodeccuoHalIbHbIE MTaKe-
TBHIITPUKIIAHBIX IPOrPAMM

Memb NCTIONb30BaTh
npodeccuoHaIbHbIE MaKe-
TBHITPUKJIIATHBIX IIPOTPaMM

3. Beibupaer He-
00Xx0aAUMOe MpHU-
KJIaJHOE TIPO-
rpaMMHOE obec-
MICYCHUE B 3aBU-
CHMOCTH OT pelia-
€MOM 3a/1a4Mu.

3name npuKIIaTHOE IPOTPAMM-
HoeoOecIieyeHmne

Ymemp BoIOMpaATH HEOOXOAU-
MO€ MIPHUKJIAHOE 00eCTICUeHHE
B 3aBHCHMOCTH OT peIIaeMbIX
3a1a4

4. Ucnonb3yeT npu-
KJIaJHOE TIPOrpaMM-
HOe oDOecrieueHue JJis
pelIeHNs KOHKPETHBIX
MIPUKJIATHBIX 3a7a4.

3namp Ha3HAYCHHE TTPUKIIAT-
HOTOIIPOrPaMMHOTO oOecreye-
HUS

Ymems ncnonp3oBaTh NIpUKIAI-
HOE IIPOrpaMMHOE o0ecreyeHrne
JJI1 pCHICHU A KOHKPETHBIX ITPH-
KJIaAHbIX3aa4




YK-15 CnocoGHocts pene- | 1. CamocTosATENBHO 3namep nudpoBeIe cpescTBa 00-
BAaHTHO PEIIaeMbIM | BBIOMPACT U MCIIOJIB3YET | IIEHHs, OCYILIECTBICHHS MOMCKA U
3a71a4aMUCIIONBb30- | IU(POBBIE  CPEACTBa | CO3JaHUS KOHTEHTA B COOTBET-
BaTh MH(opMaIu- OOIIEeHUS, OCYIIECTBIISI- | CTBHH C IIETbI0 B3aUMOJICHCTBUS, B
OHHBIE PECYpCHI U er IIOMCK | TOM YHCIIE JUI OPraHU3aluy COB-
UH(POPMALIMOHHO- u/nnu CO3/1aHUE | MECTHOMAESTEIbHOCTH.
KOMMYHUKAIIMOHHBI | KOHTEHTA B
€ TeXHOJIOTUH /ISt COOTBETCTBUH C LIENbIO | YMemb NCTIONB30BaTh HU(POBBIC
JOCTHDKEHUS LieJIel, | B3auMOJCHCTBUSA, B TOM | CpeACTBa OOIEHUs, OCYIIECTBIIC-
CBSI3aHHBIX C MPO- YHCcIIe A1 OpTaHMU3aluy | HUSTIOUCKA M CO3/IaHUsI KOHTEHTA
(deccnoHanbHOME- | COBMECTHOM JesTeNb- B COOTBETCTBHUH C IIEJIBIO0 B3aUMO-
ATEIBHOCTBIO, 00y- | HOCTH. JeWCTBHS, B TOM YHCIIE JUIS Opra-
YEHHUEM, Y4aCTHEM HU3aI[MH COBMECTHOU
B )KM3HHU 00IIeCTBA JeSITETILHOCTH.

u Apyruxcdepax 2. Baneer wHaBbikamu | 3namp pa3nuyHbIe HHOOPMA-
KU3HH OpraHM3alH B3aUMO- | IIMOHHO- KOMMYHHKAIIMOHHBIE
JIeUCTBUSL U CHCTEMBI HITU(PPOBBIE CPe/I-
KOMMYHUKAIH C | cTBa JUIs OpraHM3aliy B3au-
MOMOIIIBI0 HHpOPMa- MOJICHCTBUS MKOMMYHHKAIH
IMOHHBIX CUCTEM /WX | YMemb NCTIONb30BaTh Pa3iny-
IU(GPOBBIX CEPBUCOB M | HBIEUH()OPMAIIHOHHO- KOMMY-
TEXHOJIOTHUH. HUKAIMOHHBIC CUCTEMBI U LIU}-
POBBIE CPEICTBA IJIsl OPTaHU3a-
I B3aUMO/ICHCTBUS K KOMMY-
HUKAIIH
3. OcyuecTBisier Jnamsp paznuvHble HHPOpMAIH-
noJI00p U MPUMEHEHUE | OHHO- KOMMYHUKAI[MOHHBIE
pa3nuyHBIX HHPOpPMA- | CPENCTBA AISPEIeHHs 00pa3o-
LIMOHHO- KOMMYHHKa- BaTeNbHBIX U MPOPECCHOHATIB-
IIMOHHBIX CPEJICTB ISl | HBIX 3a/1a4.
pereHust oopa3oBa-
TEJIbHBIX U TTpodeccu- | Ymemsb UCTIOTB30BATH PA3INY-
OHaJIbHBIX 3a71ay. Hble HTHPOPMALMOHHO- KOMMY-
HUKAI[MOHHBIE CPEJICTBA JUIsApe-
IIeHUs1 00pa30BaTENbHBIX U
npodeccuoHaNbHBIX 3a1au.
IMKH-2 CnocoOHoctb npu- | 1.JleMoHCTpUpyeT 3Ha- | 3Hamb MaTeMaTHUYECKHE METO-

MEHSTh MaTeMaTH-
YECKHE METOIBI JIJIs
pelIeHHs CTaH-
JTapTHBIX podec-
CHOHAJIbHBIX 33124,

HHA MaTCMAaTH4YCCKUX
MCTOOOB, MPUMCEHSIC-
MBIX B
MCHCIPKMECHTC

ABLIIPUMCHACMBIC B MCHCIK-
MCHTC.

Ymemps vicrions30BaTh MaTe-
MaTUYECKHE METObI, IPUME-
HsIEMBIE B MEHEKMEHTE.




WHTEPIPETUPOBATh
MOJTyYEHHBIE
MaTeMaTHU4eCKHe
pe3yabTaThl

2.ITpumensieT Mmatema-
TUYECKHE METOJIbI U
MoJIeJH A11000CHOBa-
HUS IPUHATUSYTIPAB-
JICHYECKUX PEIICHUH.

3Hamb MaTeMaTUUECKIE
METOIBI M MOJIEH JIJISt
000CHOBaHHUSI IPUHSITHS
YIPaBJICHUYECKUX pele-
HUH.

Yuems vicionn3oBarn
MAaTEMATHUYCCKUC MECTOAbI
M MOJAENIUIJI1 000CHOBA-
HUS IPUHATHUSA YIIPaB-
JICHYECKUX PEIICHHI.

3.ConepxaTesbHO UH-
TEPIPETHPYET Pe3yJib-
TaThl, HOHy‘-IeHHBIG HpI/I
HCIIOJIL30BAHUU MaTe-
MaTHYCCKHUX MOJICIICH.

3namp METO/BI MOITY-
YEeHUsI pe3yJIbTaTOB
IIpU UCIIOJIb30BAHHUN
MaTeMaTUYECKUX MO-
Jenei.

Memp UHTEPIIPETH-
pOBaTh PE3yJIbTATHI,
MOJIy4YEHHBIE MTPH HC-
MOJIb30BAaHUU MaTeMa-
TUYECKUXMOJIEIICH.

3. MecTo AucHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl
JucunmuimHa «KOMITBIOTEpHBIN MPAKTUKYM» OTHOCUTCS K Llukity maremaru-
K1 ¥ nH(popMaTuku HanpasieHus moarotosku 38.03.02 «MenemxmeHT», 00pa3oBa-
TeJbHas mporpamma «Ynpasiienue ouznecom». Kon qucuumniamnast b.1.1.2.3.

4, O0beM JAUCHMILUIMHBI(MOIYJIfI) B

3aYE€THBIX

¢IMHUIAX MU B

aKaJileMH4eCKNX Yacax ¢ BblIeJIeHHeM 00beMa ayJAuTOpPHONl (JIeKUuH,
CEeMHUHAPbI) U CAMOCTOSTEJIbHOUM PA00THI 00YYAKOIINXCSH

Oopazoeamenvhan npozpamma « Ynpaeienue 6usnHecom

Tabmauma 2
N Beero Cemectp 1 Cemectp 2
Bup yueOHoO# padoThl HO JUCHHUIINHE (B3/emn
(B yacax) (B yacax)
yacax)
O0mas Tpy10eMKOCTh JHCIUILTHHBI 4/144
Konmaxmmuasa paboma - Ayoumopmusle 3anamus 68 34 34
Jleknun
CeMuHapbl, NPAaKTUYECKUE 3aHATUS 68 34 34
Camocmossmenvnas paboma 76 38 38
Bua Tekyuiero KOHTpoJst Kontponeuble | Kontponsnas |KonTposbHas
paboTsl pabora pabora
Bua npoMekyTo4HOI aTTecTaunu 3a4eTsl 3auer 3auer

5. Copep:xaHue TUCHUIUIMHBI, CTPYKTYPHPOBAHHOE HO TeMaM (pa3esiam)
JUCHMIUIMHBI C yKa3aHHMeM HX 00beMOB (B aKaJeMHMYeCKHMX 4acax) M BHJIOB
y4eOHBIX 3aHATHI



5.1 Conep:kanue JTUCUUIJINHBI
Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabmuuneiii mpoueccop MS Excel, LibreOffice Calc; moustus kuury,
nucta, staerikuB MS Excel, LibreOffice Calc; agpecarus u popmarupoBanme
SA4€eK; MAHUMYJISIUU C JIMala30HaMM SYeeK; TUIIbI JaHHBIX, BBOJ JaHHBIX U
dbopmMy B siueiiku; mo100p mapaMeTpa,opraHu3alnsl CChIIOK.

Berpoennnie pynkmm MS Excel, LibreOffice Calc u ux npumenenwue.
OnemenTtapubie QyHKIuu. Jlornyeckne GyHkmuu. OYHKIIUU TPOTHO3UPOBA-
Hus (POCT, TEHAEHIUA). ®yHkuyu noucka JaHHBIX B HEKOTOPOM JlMara-
3one ([TPOCMOTP, BIIP,I'TIP).

[Tpocteie u cnoxubie mpoueHTsl. PuHancoBbie QyHknuu. (I[1C, BC,
IUIT, CTABKA,KIIEP), BeiuniciieHHEe HAUMCIASHUM MO BKJIaJaM M BBIILJIAT I10
KpeauTam, MJiaH MOTalleHUs KpeIuTa.

CBojiHbIe TaOMUIIBI, KOHCOMUAAIMS, QUIBTP, PACIIUPEHHBIN GUILTP, PYHK-

uuu b/I.

Tema 2. Beéeoenue ¢ R u RStudio

YcranoBka R u RStudio; onucanne KoOHCOIBHOrO HHTEp(detica; 3arpys-
Ka U akTuBanus Oubnuorek R; Tumbl ganHbix B R U mporpamMmupoBanue re-
pEeMeHHBIX; 6a3oBpIeMaTeMaTuueckue GyHKIUU B R; co3aHue mojab30BaTelb-
ckuX (pyHKIMI B R ¥ MOAKIIOYEHHE MOJB30BATEIbCKUX OUOIMOTEK; JOruye-
CKHE KOHCTPYKIIUU U YCIIOBHBIE omniepaTopkl B R; criocoObl uTeHust/3anucu B R
JAHHBIX PA3TMYHBIX (POPMATOB.

Tema 3. Ilocmpoenue 2pagpuxos pynxyuii 6 R, MS Excel, LibreOffice Calc

YucnoBble GyHKIMHU UX CBOMCTBA M cOCOObI 3ananus. I'paduk QpyHK-
uuu. CrnoxHasau oOpaTHas GyHKIMU. XapaKTEePUCTUKN (PYHKIUI: YETHOCTD U
HEYETHOCTb, IEPUOIMYHOCTH, MOHOTOHHOCTbh, OTPAHUYEHHOCTb.

Tema 4. Botuucnenue npedena gpynxkuuu ¢ R, MS Excel, LibreOffice Calc

[Ipenen uncnoBoit nocienoBarensHocTH. [Ipegen dyHkumu Ha Gecko-
HEYHOCTU U B TOuKe. OJHOCTOPOHHHE Tpeienbl. beckoneuHo maibie u 0ecKo-
He4yHo Ooubinue ¢hyHkuuu. [IepBoiii U BTOpO# 3aMeuaTeIbHbIC MIPEICIIbI.

HenpepsiBHocTh (yHKIIMKM B Touke. Touku paspsiBa QpyHKiuu. CBOA-
cTBa (DYHKIIMI, HETIPEPBHIBHBIX HA OTpPe3Ke. ACUMMTOTHI rpadrka PyHKIUH.
Tema 5. Boiuucnenue npouseoonou @yukuyuu ¢ mouxe ¢ R, MS EXxcel,
LibreOffice Calc

[IpousBonnas u auddepeHnran GyHKIUM OJHON TEpeMEHHOW. Dia-
CTUYHOCTh (DYHKIIMH U €€ TpuMeHeHne. [[porn3BoIHbIE BBICIIIMX TOPSIKOB.

JlokanbHbI 3KCTpeMyM (GyHKIMH. Bbinykiibie (BOTHYTbIE) (YHKUIHH.
Touku mepernba. OOmas cxemMa HUCCIENOBaHUS (PYHKIIUM M TIOCTPOCHHS €e
rpaduka. Haubospiiee 1 HaMeHbITIEe 3HAYCHHSI HEMIPEPHIBHONW (DYHKIIMW HA
OTpE3KE.

Tema 6. Yucnennoe naxoscoenue onpeoeieHHo20 U HecoOCMEEHHO20 UH-
mezpana 6 R, Excel, LibreOffice Calc

Heonpenenennsiii  unTerpan. OnpeneneHHbli uHTerpan. ®@opmyia
Herorona - Jleitoauna. HecoGcTBeHHBIC HHTETPAIIHI.



Tema 7. Onepauuu ¢ KOMNIEKCHbIMU YUCAAMU U peUleHUe anzedpauieckux
YPaeHeHuu
KommutekcHple uncna. Pemenne anreOpandecknx ypaBHeHUW. Berumc-
JeHre apuPMETHICCKUX BBIPAKCHHUIA.
Tema 8. Ocnogwbl pazpadbomku nPUNOHCEHUIL 8 UHCMPYMEeHmalbHOU cpede VVBA
OcHogwl s13b1ka Visual Basic for Application. Coznanue Gpyukuuii. [Tons-
tue oobekTa. OcHoBHble 00bekTHl MS Excel, LibreOffice Calc. Makpocsr:
Ha3HAYCHHUE, CO3/JaHME W peaakThupoBaHue. Pa3paboTka MOJIb30BaTEIBCKUX
JTMATIOTOBBIX OKOH.
Tema 9. Onepauyuu c mampuuyamu 6 R, Excel, LibreOffice Calc
ApudmMernueckre BEKTOPHI U JIMHEHHBIC Ollepaniiy Haa HUMU. Bektop-
Hoe mpocTpaHcTBO R". JluHeiHas 3aBUCUMOCTH (HE3aBHCHMOCTH) CHCTEMBI
BEKTOpPOB. basznuc m pa3sMepHOCTh 7 BEKTOPHOTO MpOoCTpaHcTBa. KoopauHaThl
BEKTOpa B JJaHHOM Oasmce. CkasipHOe mpow3BecHre BeKTopoB B R". J{mmHbI
BEKTOPOB M yroji Mexay HuMH B R". Onepanuu Haj matpunamu. Pant maTpu-
nel. OOpaTHas Matpuiia. Pemenue MaTpuvHbBIX ypaBHEHH BUga A X=A.
Omnpenenutenn U uxX cBoricTBa. [IpuMeHeHue onpeaenutencit: 1) kpu-
TEpU HE BHIPOXKICHHOCTH KBAJIPATHOW MATPHUIIBL; 2) HAX0XKICHUE paHTa Mat-
puIbL; 3) HaX0XICHUE 0OPaTHON MaTPHIIHL.
Tema 10. Pemuenue cucmemnt nunennsvix ypasuenuit 6 R, Excel, LibreOffice Calc
Pemenue cucteM nUHEHHBIX anreOpanvyecKuxX YypaBHEHU MeToiam
Kpamepa, oOpaTHoit MmaTpulibl u MeTogom ["aycca
CoOcTBeHHBIC 3HAYCHHS 1 COOCTBEHHBIC BEKTOPHI KBaIPATHBIX MATPHII.
Tema 11. Pewmenue npuknaonsix skonomuueckux 3aoau ¢ R, Excel, LibreOffice
Calc
HaxosxaeHue 3macTHIHOCTH M IPYTUX TPEICTbHBIX BEIUYUH B MUKPO-
AKOHOMUKE; 3aJ]a4d JIMHEHHOTO MPOTrpaMMHPOBAHUS B SKOHOMHKE: MUHUMHU-
3alus PacXxoji0B, MAKCUMU3AIUs TPUOBUIN U Jp.; TPAHCTIOPTHAS 3a1a4a, 3a]1a-
9a 0 Ha3HAYCHHUSX.

5.2 Y4yeOHO-TEMATHYECCKHUH MJIAH

Tabmuma 3
Ne | HaumenoBanue TpynoemMkocTs B yacax DOpMBI TEKYILIETO
n/n | TemM(pa3zienoB) JUCLHU- KoHTaKTHas paboTa- KOHTPOJIS yCIIeBa-
ILIHH AynuropHas paboTa CMOCTH
Bcero |O6mas,B| Jlek- | Cemuna- [CamocTOsI-
T.4.. UK |pbl, TIPAKT.| TEIbHASA
3aHSAT. pabora
1 Bsenenue B MS 25 14 - 14 11 AynutopHsble
Excel CaMOCTOSITEITb-
2 BBemenne B R u 18 8 - 8 10 HBIC padoTer,
RStudio gcmpOBaHHe:.
POHTANBHBII U
[locTpoenue WHTHBHTyATTb-
3 [rpadukoB GpyHKIUI 12 6 - 6 6




B R, MS Excel

HBIN OMPOCHI.

Brrunciienue
npeaena QyHKIUH
B R, MS Excel

VYuyactue Bpe-
4 IICHHWHU 3aTavyHa
MIPAKTUYECKUX

BrramcieHue
[POU3BOIHON (HYHKIIMU
B Touke BR, MS Excel

16

sausatuax. Co-
8 OeceoBaHus 110
JIOMAIITHUM 3a-

YucneHHOEe HAaXOXKICHHUE

OIIPEAEIIEHHOTO U HC00-
CTBEHHOTO HHTEerpajga B
Excel R,

13

JTAHUSIM.

OnepauHH C KOMIIJICKCH
HbIMW YUCJIaMH W PeIIC-

7 |HUME
YpPaBHEHUI.

anreOpanmveckux| 4 2 - 2

[IPUIIOKEHU N

cpene VBA

OCHOBBI pa3paboOTKH

8 [MHCTpyMEHTalbHOM 10

B

Oneparuu
9 |marpumamu
1 R

C
B Excel 14

Excel u R.

Peiienne cuctemsl Ju-
10 |HeliHBIX ypaBHEHHI B 9

Perrenne npukiIagHbIX
11 pPKOHOMHYECKHX 15
3agaud B R, Excel

B EJIOM
MICcIIUIUINHE

1o 144 68 - 68

76 KonTponbubie

paboThI

toro B %

47%l/ - 100%

53%

5.3. Coaep:xkaHue ceMUHAPOB, MPAKTHYECKUX 3aHATHIA

Tabauna 4

HaumenoBanue
TeM (pa3aesoB)
AMCUUTIMHBI

Ilepeyenns BonpocoB ais 00Cy KAeHHS HA CEMHHAP-
CKHX, IPAKTHYECKUX 3aHATHAX, peKOMeH/1yeMble
HCTOYHUKH U3 pa3aeioB 8,9 (ykasbiBaeTcsi pazaedt
U NOPSAAKOBBII HOMEpP HCTOYHUKA)

DopMbl IPOBe-
JNeHUA 3aHATHH

Bsenenne 8 MS Ex-
cel, LibreOffice Calc

Beeoenue 6 Excel, LibreOffice Calc.
BBoj nanHbIX U hopMya B sUeKH paboyero JiMcra
Opranu3zanus cChlIOK.

@ynxyuu u uncmpymenmor MS Excel, LibreOffice Calc
U UX npumenenue.
OneMenTapHbie GyHKIUU. Jlornueckue QyHKITUH.

DYHKYUYU NOUCKA OAHHBIX U NPOCHOZUPOBAHUS.
OYHKIMH TPOTHO3UPOBAHUS

@yHKIMS NOMCKA JaHHBIX B HEKOTOPOM JUana3oHe
(ITPOCMOTP, BIIP, I'TIP).

[IpoBepka BbITIOIN-
HEHHBIX JOMAaIll-
HUX 3aJaHuil U
U3y4eHHUs yueOHO-
ro COAEpKaHUs 1O
TeME 3aHATHUS.
AHanu3 crmoco06oB
penieHus1, BKIIO-
YEHHBIX B MPE3EH-
TallUI0 ¥ MaTepra-
JIBI JUTS TIOATOTOB-
KU K 3aHATHIO.




Qunancosvie QYHKYuUU U UX UCHOTbL30BAHUE NPU
HAX0MCOeHUU NApamempos 6K1a0d.

[TpocTbie U cnoXxHbIE MPOLEHTH. PHUHAHCOBBIE (DYHK-
uuu. (IIC, BC, TIUIT, CTABKA, KIIEP).

Qunancosvie QYHKYUU U UX UCHONBL30BAHUE NPU
HAXoxcOeHuu napamempos Kpeouma

duHaHCOBBIC byHKIIIH (OCIUIT, [TPTLJIT,
OBILIJ0XOA, OBHIIIIAT). (MS Excel, LibreOffice
Calc). [1nan nmorameHust KpeauTa.

Csoonvie mabauywvl. unompul. Konconuoayus
Pexomenoyemvie ucmounuxu: [8.1.,8,2., 8.4.]

Pemmenue 3agau B
UHTEPaKTUBHOU
dbopme, camocTos-
TEJIHHOE BBIMOJTHE-
HUE 3aJIaHNi, aHa-
T3 PELICHUN U
paszbop momyiieH-
HBIX OIITHOOK.

Bseneunue
R Studio

BRu

Beseoenue 6 R u RStudio.

CootHomenue mouatuii R u R studio. AHanu3 moHs-
TUM TPAHCIIATOPA, KOMITUJISTOPA, UHTEPIIPETATOPA.
VYcraHoBKa ¥ akTUBALIUS IPOTPAMMHBIX MTaKETOB.
CrpyxTypa pabdouero nucta R studio.

Oynkuuu B R.

Brrunciienne 3HaueHUN BbIPAXKEHUM.

MaccuBsl YyHCel.

Co3z0anue noarvzosamenvckux ynxyuti 8 R u nooxiro-
YyeHue nob308amenbCKux bubuomex

Coznanue QyHKIMNA OTHO TIEPEMEHHOM.

Boruncnenue 3HaueHui QyHKIMI OHON IEpEMEHHOM
B TOUKE, HA MAaCCHUBE U OTPE3KE

Coznanue QpyHKIHA HECKOJIBKUX MTEPEMECHHBIX.
Brruncnenme 3HaueHn GyHKIIMN HECKOIBKUX TIepe-
MEHHBIX.

Coznanue QyHKIMU, OTIPEAETIEMOM OJTHOBPEMEHHO
HECKOJIbKUMU (hOpMYJIaMU U BBIYHCIICHHUE €€ 3Haue-
HHUM.

Kycouno-3anannpie GyHKIIMN U CLIOCOOBI UX CO3AAHUS

Tunwsi 0annvix 6 R. 3adanue éekmopos (RStudio).
BeniecTBeHHBIN U LETOYUCIEHHBIN TUTIBI JAHHBIX.
KommiiekcHbIM THTT JaHHBIX

Jlornyeckuii TUI TaHHBIX

TekcroBble nepeMeHHble. CUMBOJIBHBIN THIT IaHHBIX.
@akTOpHBIC IEPEMEHHBIE.

CriocoOslI 3a/1aHusI BEKTOPOB.

Br16op 1 HanMeHOBaHKE KOOPAMHAT BEKTOpa

Ycnosnvie onepamopul u onepamopul yukia 6 R
(RStudio).

Oneparopsl IMKJIa ¥ BO3MOKHOCTH UX MCIIOJIb30Ba-
HUSL.

OmnepaTopsl NPOBEPKH YCIOBHSL.

Pexomenodyemvie ucmounuxu: [8.3., 8.5., 8.5, 8.6]

IIpoBepka BbIIIOII-
HEHHBIX JIOMalll-
HUX 3aJIaHUH U
U3y4eHHUs yueOHO-
ro COZEp>KaHUsl 11O
TEeMe 3aHATHS.
AHanu3 cnoco6oB
peleHus, BKI0-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJIS1 TIOJITOTOB-
KU K 3aHITHIO.
Pewenne 3anau B
MHTEPAKTUBHOMN
dopme, caMoCTOsI-
TEJIbHOE BBINOJIHE-
HHUeE 3aJlaHi, aHa-
JIU3 peLIeHUN U
pazbop momyiieH-
HBIX OIINOOK.




[Toctpoenue rpadu-
KOB  (yHKIM B
R,MS Excel,
LibreOffice Calc

Ilocmpoenue epaguxos ¢hyukyuii 6 MS Excel,
LibreOffice Calc

[Toctpoenne rpaduKoOB JUHEWHBIX W
JTUHEWHBIX (QYHKIUI HA OTpe3Ke.
[Toctpoenue rpauKkoB 3I€MEHTAPHBIX U CIOKHBIX
GyHKIHH.

HccnenoBanue cBOMCTB (hyHKIMI Ha OCHOBE Tpaduka.
OyHKIIMOHANBHO-TPa)UIECKUN METO/I PELICHUS ypaB-
HEHUI U UX CUCTEM

KYCOYHO-

Ilocmpoenue epagpuxos ¢hyukyuii 6 R,

[TocTpoenue rpaduka GyHKINU OAHOM TEpeMEHHOH.
[TocTpoenue rpadukoB B OTHON CHCTEME KOOPAMHAT.
HccnenoBanue GyHKIMA BOJIM3HU TOYKH pa3pbIBa.

Ilocmpoenue epaguros ghynkyuii 08yx nepemenHvixX
IToctpoenue rpadukoB GyHKIMI IBYX EPEMEHHBIX
(OBEpPXHOCTEI), B TOM YHCIIE C UCIIOIb30BAHUEM pa3-
JIMYHBIX 3HAYEHUI MapaMeTpoB KOMaH bl IOCTPOEHUS
«perspy».

ITocTpoeHne nuHUN ypOBHS.

I'paduueckoe nocTpoeHHE HAKIOHHBIX aCUMIITOT B R,
MS Excel, LibreOffice Calc.

Pexomenoyemvie ucmounuxu: [8. 1., 8.2., 8.3,

8.4,8.5,8.7]

[IpoBepka BbITION-
HEHHBIX JOMaIll-
HUX 3aJaHui U
U3y4CHHS yueOHO-
T'0 COEP>KaHUsI 110
TeME 3aHITHUS.
Amnanus crnoco0oB
pelIeHHUS, BKITIO-
YEHHBIX B MPE3CH-
TalUI0 U MaTepua-
JIBI JJIS1 IIOITOTOB-
KM K 3aHSATHIO.
Pemenue 3agau B
UHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBLIIIOJIHE-
HME 3aJIaHHH, aHa-
T3 PELUICHUN U
pazbop momyiieH-
HBIX OIINOOK.

Brruncnenue npene-
na ynkuuu B R,
MS  Excel,
LibreOffice Calc

HUccneoosanue 6 R, MS Excel, LibreOffice Calc nose-
Oenus gyukyuti 6o1u3u mouex paspwigéa. Ilocmpoenue
HAKAOHHBIX ACUMNIOM.
Brruncnenune mpenena GQyHKIUU
HAKJIOHHBIX aCHMIITOT

. [loctpoenue

Haxoxnenue npezaena QpyHKIMM B TOYKe M Ha Oecko-
HEYHOCTH.

HaxoxneHue Touek paspbiBa (GYyHKIMH U HCCIIEIOBa-

HUe ToBe/IeHUs! QYHKIMHU B UX OKPECTHOCTSIX.
CocraBieHue ypaBHEHHH U IOCTpOEHUE TpaduKoB
HAKJIOHHBIX aCUMIITOT.

Pexomenoyemvie ucmounuxu:[8.1, 8.2, 8.3, 8.5]

[IpoBepka BbIIIOI-
HEHHBIX JOMalll-
HUX 3aJaHui U
U3y4eHHsl yueOHo-
TO COJIEp>KaHUsI 110
TeMe 3aHITHUS.
AHanm3 crmoco6oB
pELIeHUs], BKITO-
YEHHBIX B MPE3CH-
TalWI0 U MaTepua-
JIBL JJIS TIOITOTOB-
KU K 3aHATHIO.
Pemienue 3amau B
WHTEPaKTUBHOU
dbopme, camocTOs-
TEJILHOE BBLIIIOJIHE-
HHE 3aJlaHuii, aHa-
JIU3 pEIIeHU U
pazbop AomyIeH-
HBIX OIIHOOK.

Brruncnenne npous-
BOJIHOM (DYHKIIMM B
touke B R, MS Excel,
LibreOffice Calc

Tpubnusicennoe sviyucienHue npouzBoOHoOU GyHKYuu 8
mouke (8 R, MS Excel, LibreOffice Calc)
Onpenenenye Mpou3BOIHON (YHKIIMM B TOYKE Ha OC-
HOBE MpaBUiI TU(PepeHINPOBaHNUS.

[TpubnmxeHHoe BBIYMCICHHE MPOU3BOAHON (DYHKIIUH,
3aJJaHHOI aHAIUTUYECKH.

[TpubnmxeHHoe BBIUKCICHUE NMPOU3BOAHON (DYHKIIUHU,
3aJJaHHOM TabJIMYHO.

[IpoBepka BbITIOIN-
HEHHBIX JIOMalll-
HUX 3aJaHAN U
U3y4eHHs yueOHo-
T'O COJIepKaHus o
TEME 3aHATHS.
AHanu3 crnocoboB
pelIeHus, BKIIO-




[IpubmmkeHHOe BBIUMCICHUE BTOPOW MPOU3BOIHOU
GbyHKIHH.

Monomonnocme u NOUCK NOKAIbHBIX IKCMPEMYMOE
Dynxyuu. Beinyknocms u mouku nepecuda Qynxyuu
(MS Excel, LibreOffice Calc)

JlocTaTouHble yCIOBUSA SKCTpeMyMa (DYHKIIUHU B TOUKE.
I'paduueckuii MeTO] HaXOXKIEHHUS MPUOINKEHHO-TO
3HAYEHUS TOYKU IKCTpEMyMa.

[TpubnuxeHHbIE METOIbl PELICHUs YpaBHEHUH st
IIOMCKA TOYKHU SKCTPEMyMa € 3aJaHHOM TOYHOCTBIO.
Wuctpyment «Ilouck mapamerpa» mporpammsel Excel
JUISL HAXOXKACHHS TOUYKH DKCTPEMYMa.

JlocTatouHble yCIOBHS MOHOTOHHOCTH (DYHKIIMHM Ha
pOMEXKyTKe (a, b).

YuncneHHOe WCCIeOBaHUE BBIMTYKIOCTH (YHKIUU H
IIOUCK ee Touek neperuda B R,

Cumsonvroe oughgpepernyuposarue

OyHKIUKA ¥ KOMaH/bl HAXOXICHHS IPOU3BOAHBIX U
BBIUUCIICHUS UX 3HAUCHHH.

YacTHbIe IPOM3BOIHBIE N-OI0 MOPSIIKA U OCOOCHHOCTH
UX HAXOXKICHHUS.

I'pagueHT GyHKIIMH HECKOIBKUX MEPEMEHHBIX

Hccnedosanue myneti u nouck d9KCmpemymos QhyHKyuii
6 asvike R.

OyHkiuM s3bika R 1 n300paskeHust 1 0003HaYeHUs
TOYEK.

I'padpuueckuii cnocod HaxoxaeHus B R Hyneil ¢pyHk-
LU, U300pakeHNsI U1 0003HAUEHUsI HYJIEBBIX TOUEK Ha
rpaduke.

O®yukuuu which.min( ) u which.max() s Haxoxe-
HUs B R Hynelt u skcTpeMyMoB (QyHKIHA.

®yukums uniroot() s HaxoxaAeHus B R Hynel QpyHk-
LAH.

Oyukuus optimize( ) a1 HaxokJaeHUs B R skcrpe-
MYMOB (yHKLIUH.

Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3, 8.4,8.5.]

YEHHBIX B MPE3EH-
TaIUIO U MaTepHa-
JIbI JJ1 IOATOTOB-
KU K 3aHITHIO.
Pemenue 3agau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIMOJIHE-
HME 3aJIaHNi, aHa-
T3 PELICHUN U
paszbop momyIiieH-
HBIX OIITNOOK.

UncneHnnoe HaXoXKae-
HUE OIPEICTICHHOTO

1 HECOOCTBEHHOI'O
nHTerpana B R, MS
Excel, LibreOffice
Calc

Yucnennoe Haxoofcdeﬁue onpedeﬂeHHoeo uUHnmeecpaila 6
MS Excel, LibreOffice Calc

YucieHHbIE MET OJbl UHTCTPUPOBAHU.

AJITOPUTM peann3aiuy METOa Tpaneuuii.
Brruucienue OIIPEACIICHHOI'0 HHTETpajla MCETOAO0M
Tpaneuun

HpI/IMCHCHI/Ie OIMPECACIICHHOI'O0 HMHTCIpaia IJId HaXO0X-
NeHUs miomanae Guryp u pemeHus SKOHOMHUUYECKUX
3ada4.

Yucnennoe naxooicoenue

onpe()eﬂeuﬂoeo U HecobCmeeHH020 unmeepaia 6 R
YuciaeHHOe HaX0XICHHUE ONPCACIICHHBIX UHTETPAJIOB B
R.

[IpoBepka BbITIOIN-
HEHHEBIX JOMAIII-
HUX 3aJaHui U
H3y4eHHs yueOHO-
ro COAEpKaHUs 1O
TeME 3aHATHUS.
AHanu3 crmoco06oB
penieHus1, BKIIO-
YEHHBIX B MPE3EH-
TallUI0 ¥ MaTepua-
JIBI JUTS TIOATOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
VHTEPAKTUBHOU




CpaBHeHUE pe3yabTaTOB TOYHOI'O U YHCICHHOTO UHTE-
TPUPOBAHHUS.

Brrunciienne 3Ha4YeHUN BBIPAKECHUMH,
omnpeJIeJICHHbIE UHTETPAJIbI.

YucneHHOE HaX0X/IeHNE HECOOCTBEHHBIX MHTEIPajIOB.
[IpuMeHeHue omnpeAesieHHOr0 MHTErpaia Jjsi HaXO0X-
JeHUs momaae Guryp m pemeHus 3KOHOMUYECKUX
3a/1a4.

Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3, 8.4,8.5.]

coJiep KaIImx

dbopme, camocTos-
TEJTHHOE BBIMOJTHE-
HUE 3aJIaHNM, aHa-
T3 PELICHUN U
paszbop momyiieH-
HBIX OIITHOOK.

Oneparuu C
KOMIUICKCHBIMHU
YHCJIaMU U pelIeHHe
anredpanvdecKux
YpaBHEHUH.

KomirekcHBIN THIT YKCIIa.

HaxoxaeHne XxapakTepUCTHK KOMIUIEKCHBIX YHCEI.
Omneparuu HaJl KOMIUICKCHBIMHU YHCIIAMH.

Pemenue anreOpanyeckux ypaBHEHHI.
Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3, 8.4,8.5.]

[TpoBepka BbIMOJI-
HEHHBIX JOMaIll-
HUX 3aJaHui U
U3y4eHHs yueOHO-
T'0 COJEP>KaHUsI 110
TEME 3aHATHUS.
Amnanuns crmoco0oB
pelIeHHUS, BKITIO-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJIS1 IIOATOTOB-
KM K 3aHSATHIO.
Pemenue 3amau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIMNOJIHE-
HHE 3aJJaHHi, aHa-
T3 PELICHUN U
pa30op JomymieH-
HBIX OIIHOOK.

OcCHOBBI pa3pabOTKH
MIPUWIOKEHUN B UH-
CTPYMEHTAJILHOU
cpene VBA

Co3nanune makpocoB u pynkuuii B VBA. (Excel,
LibreOffice Calc).

Co3nanue GpopMbl Ha IpUMEpe FIKOHOMUYECKOHN 3a1a4H
B VBA (Excel, LibreOftfice Calc).

Pexomenoyemvie ucmounuru: [8.2]

[IpoBepka BbITIOIN-
HEHHBIX JOMAIII-
HUX 3aJaHuil U
U3Yy4eHUs yueOHO-
ro CoAepKaHus 1o
TeMe 3aHATHUS.
AHanu3 crmoco06oB
penieHus1, BKIIO-
YEHHBIX B MPE3EH-
TallUI0 ¥ MaTepua-
JIBI JJIS TIOITOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
WHTEPAKTUBHOU
dbopme, caMoCTOs-
TEJILHOE BBLIIOJIHE-
HHeE 3aJlaHui, aHa-
JIU3 pEIIeHUH U
pazbop AomyIiieH-
HBIX OIIHOOK.




Oneparuu C
Matpunamu B R, MS
Excel, LibreOffice
Calc

3aoanue eexkmopos u mampuy 8 szvike R.
3aznaHue BEKTOpoB B R

3aganue matpull B R

Brinonnenue aeiictBuit Haa BekTopamu B R, MS
Excel n

LibreOffice Calc

Jeticmeus nao mampuyamu

OyHkiMu R 1714 BRINOJIHEHUST IEHCTBUI HAJl MATPHU-
aMu

Marematrueckue pynxiuun MS Excel, LibreOffice
Calc u BbInONIHEHHE ONIepaluii Hal MAaTPHLIAMH
Hcnone3oBanue Gpynkiuit MS Excel LibreOffice Calc
1 R mipu penieHny npukIaaHbIX 3a/1a4, MaTeMaTHie-
CKHMH MOJIETISIMU KOTOPBIX SBJISIOTCS BHIPAYKEHUS C
MaTpPHIIAMHU.

Hmnopm/>xcnopm oannwix uz Excel (RStudio).
Pewenue mampuynuix ypasnenuu

Oynkuus readtable: cMHTaKCUC U Ha3HAYEHHE
Oynkius writetable: ciHTaKCHC 1 Ha3HAUCHHE
CoBMecTHOE IpUMEHEHHE (DYHKIUI TP PeLICHUN
MaTPHYHBIX YPaBHEHUH, BRITIOJHEHUY ONEPAIHA HaJI
BEKTOpaMHU

Pexomenoyemvie ucmounuxu: [8.1.,8.2., 8.3., 8.5]

[IpoBepka BbITION-
HEHHBIX JOMaIll-
HUX 3aJaHui U
U3y4CHHS yueOHO-
T'0 COEP>KaHUsI 110
TeME 3aHITHUS.
Amnanus crnoco0oB
pelIeHHUS, BKITIO-
YEHHBIX B MPE3CH-
TalUI0 U MaTepua-
JIBI JJIS1 IIOITOTOB-
KM K 3aHSATHIO.
Pemenue 3agau B
UHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBLIIIOJIHE-
HME 3aJIaHHH, aHa-
T3 PELUICHUN U
paszbop nomyiieH-
HBIX OIINOOK.

Pemenne cu-
CTEMBI JIMHEHHBIX
ypaBHeHuil B R, MS
Excel, LibreOffice
Calc

Cucmemul TUHEIHBIX YPABHEHULI.

IIpubnusicennvie u mounvie peureHus:

®yukuuu u oneparu MS Excel u LibreOffice Calc
IIPU PELICHUN CUCTEM JIMHEWHBIX YpaBHEHUH 1o Gop-
mynaMm Kpamepa.

Hcnonb3oBanue Gpynkiuit MS Excel u LibreOffice
Calc npu perreHu# CUCTEM JIMHEHHBIX YPaBHCHHUN Me-
TOJIOM 0OpaTHOM MaTpPUIIBL.

@yHk1MU 1 onepanuy R npu pemenun cucTeM Jm-
HelHbIX ypaBHeHU# no ¢popmynam Kpamepa.
@ynkius Solve u ee npUMeHEHNE NPU PEIIEHUH CU-
CTEM JIMHEMHBIX YPaBHEHUHN

Pemenue cuctem MMHEHHBIX ypaBHEHHUH B OOBIKHO-
BEHHBIX JPOOsIX.

Cobcmeennvie 6eKmopul u cOOCMBEHHbLE 3HAUEHUSL.
Keaopamuunvie gpopmur.

[ToHsATHE COOCTBEHHOTO BEKTOPA M COOCTBEHHOTO 3HA-
YEeHUS MaTPHIIbL/

CuHTakcuc U Ha3HaueHue QyHKIUH eigen.
Pacmmpenus ¢pyHkuuu eigen

KBanpatuunblie popmbl 1 UX IpeodpazoBaHue K KaHO-
HUYECKOMY BH]LY.

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

[IpoBepka BbIIIOI-
HEHHBIX JIOMall-
HUX 3aJaHui U
U3y4eHHs yueOHo-
TO COJIEp>KaHUsI 110
TEME 3aHATUS.
AHanu3 cnoco6oB
pELIeHUs], BKITO-
YEHHBIX B MPE3CH-
TalWI0 U MaTepua-
JIbI 7151 IOATOTOB-
KH K 3aHSTHIO.
Pemenue 3anau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBIMOJIHE-
HHE 3aJlaHuii, aHa-
JIU3 pEIIeHU U
pazbop AomyIiieH-
HBIX OIIHOOK.

Pemienune npukian-
HBIX ’KOHOMHYECKHUX

3aja4 B R, Excel,
LibreOffice Calc

Pewenue 3a0au nuneiino2o npo2pammuposanus 6
Excel uR.

MaremMaTrueckasi MOJIE/b 3aa4H JTHHEHHOTO TIPO-
rpaMMHPOBAHUSI.

[IpoBepka BbITIOIN-
HEHHBIX JIOMalll-
HUX 3aJaHAH U
M3y4eHHs yueOHo-




R

Mertob! penieHuit 3aaa4 JUHEHHOTO MPOrpaMMHUpPOBa-
HUS uX peanusanus cpeacrBamu Excel u R.

Maremarnueckass MOJEIb TPAHCIOPTHOM 3a7a4u U €€
peanmzanus cpencrtBamu Excel u R.

Mamemamuueckue mooenu u ux peaiusayus Ha A3vlKe

npU HAX0HCOEHUU NPEOETbHBIX 8EIUUUH 8 MUKDOIKO-
HOMUKe
[IpenenbHbie BETUYUHBI B MUKPOIKOHOMHUKE.
OYHKIHMH CIIPOCca U MPEII0KECHUS

DIaCTUYHOCTh CIPOCa U MPETIOKEHUS

Pexomenoyemvie ucmounuxu: [8.3, 8.4., 8.5, 8.6, 8.7]

T'0 COZIEp>KaHUsI TI0
TEeME 3aHSTHUS.
Amnanus crmoco0oB
pelIeHHUs, BKITIO-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJ1S1 IIOATOTOB-
KM K 3aHSATHIO.
Pemenue 3agau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIMNOJIHE-
HUE 3aJIaHNM, aHa-
T3 PELICHUN U
paszbop momyIiieH-
HBIX OIIHOOK.

6. Ilepeuyennb

Y4eOHO-MeTOAN1eCKOro

o0ecreyeHus IS

CAMOCTOAITEJIbHOI PA0OTHI 00Yy4aIOIIUXCS 10 IMCHUIIMHE
6.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
TUCHMILIAHBI, POPMBI BHEAYAUTOPHOI CAMOCTOATEIbHOI PA00THI

Tabmuua 4
HauMeHnoBanune teMm Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX (I)OPMI)I
(pa3nesion) HA CaMOCTOSITEJIbHOE OCBOEHHE BHeay/IUTOPHOI
JUCIHHUILINHBI CaMOCTOATEILHOM
padoThI

Beenenue B MS
Excel, LibreOffice
Calc

Jlornueckune ¢ynkuuu. DOyHKUHUN
IIPOTHO3UPOBAHUS (POCT,
TEHJAEHLIVA).Beruucnenue
HA4YMCIICHUH 110 BKJIAJAaM U BBIILJIAT
[0 KpeauTaM, IUIaH [OTalleHUs
kpenuta.  CBomHBIE  TaOJIUIBL
®unpTpel. Konconmaanus

—Pemenne 3amau 8 MS Excel,Li-

breOffice Calc;

—paboTa ¢ MaTepHaIoM MIPE3CHTAIINH,
pa3bop BOMPOCOB M0 TEME 3aHSTHS,

— M3y4eHHE PEKOMEHIOBaHHbBIX K 3a-

HSATHIO IUTEPATYPHBIX HCTOYHUKOB;

— MOATOTOBKA KIIPAKTUYCCKHUM 3aHATU-

M,

— BBIIIOJIHECHUEC JOMAaIlTHUX 3&)13HHI>1;

— BBINOJIHEHUE 3a/JaHUH KOHTPOJIBHOU
paloThI

BBenenne B R u
RStudio

Tunsl gaHHbIX B R 1 mporpamMmu-
pOBaHHE TIEPEMEHHBIX,JIOTHYIC-
CKHE€ KOHCTPYKIIUU U YCIIOBHBIE
omnepatopsl B R; criocoOb! urte-
HUs/3amucy B R TaHHBIX paznud-
HBIX (hOpPMaTOB.

— Pemenne 3amau B R;
—paboTa ¢ MaTepraIOM MTPE3CHTAIINH,
pa3bop BOMPOCOB M0 TEME 3aHSITHS,

— MU3y4yeHUE PEKOMEHI0BaHHBIX K 3a-
HSTUIO JINTEPATYPHBIX HCTOUYHUKOB;
— IIOJrOTOBKA KIMPAKTUYECKUM 3aHSATH-
AM;

— BBIIOJIHEHNE JIOMAIIHUX 3aJaHUI;

— BBIITOJIHEHNE 33aJJaHUI KOH-
TPOJIBHOU PAOOTHI




[TocTpoenue rpadu-
koB (pyHKIUH BR,
MS Excel, Li-
breOffice Calc

XapakTepucTUKu GHyHKIINAN:
YCTHOCTb U HCUCTHOCTD, IICPUO-
JMYHOCTh, MOHOTOHHOCTB,OTpa-
HUYCHHOCTD.

—Pemenue 3amau B R, MS Excel, Libre

Office Calc;

— paboTa ¢ MaTepuaioM MPe3eHTAINH,

JIeK 1M, pa300pBOMPOCOB 110 TEME

3aHATHS;

— M3y4YCHHUE PEKOMEH/IOBaHHBIX K 3a-

HSTHUIO JINTEPATYPHBIX UCTOYHUKOB;

— MOAATOTOBKA K MPAKTUYCCKUM 3aHSATH-

ST

— BBITIOJTHCHUE IOMAIITHHUX 3a/IaHHIA;

— BBIMOJIHCHUE 3aTaHUI KOH-
TPOJIBHOMPAOOTHI

Brruucienue mnpeacia
¢ynkuuu B R, MS
Excel, LibreOffice
Calc

beckoHneuHO Manble U OECKOHEYHO
Oonpumie ¢ynkuuu. llepBeiii u
BTOPOI1 3aMeuaTeIbHbIE TPE/ICIIBL.
HenpepbIBHOCTh (DYHKIIMU B TOYKE.
Touku pa3zpsiBa QyHKIUH.

— Pemrenue 3aga4d B R, MS
Excel,LibreOffice Calc;

— paboTa ¢ MaTepuanioM Ipe3eHTalUH,
pa3 0OpBOMPOCOB O TEME 3aHATHUS,
— U3y4eHHUe PeKOMEHOBAHHBIX K 3aHS-
THUIO JIUTEPATYPHBIX HCTOYHUKOB;

— TIOJITOTOBKA K MPAKTUYCCKUM 3aHSI-
THUSIM;

— BBIMTOJTHCHHE JOMAITHHUX 3aJ[aHHIA;
— BBIMIOJIHEHUE 3aJJaHUI KOH-
TPOJIBHOWPAOOTHI

Brruucnenue npous-
BOJTHOM (PYHKIIUU B
touke B R, MS Excel,
LibreOffice Calc

OnacTUYHOCTh  (QYHKIMM U ee
IIPUMEHEHHUE.
HauOonpiiee 1 HauMeHbllee

3HAYEHUs1 HENPEPHIBHOU (DyHKITHH
Ha OTpE3Ke.

—Pemenue 3amau B R, MS Ex-
cel,LibreOffice Calc;

—paboTa ¢ MaTepHaIoM MIPE3CHTALINH,
JIEKIMH, pa300pPBOIIPOCOB IO TEME 3a-
HSTHS,

— U3y4YeHUE PEKOMEHI0BAHHBIX K 3a-
HSTHUIO TUTEPATYPHBIX UCTOUHHUKOB;

— TTOITOTOBKA K MPAKTUYECKUM 3aHSATH-
ISTM;

— BBIIIOJIHEHHUE JOMAIITHUX 3aJaHHI;

— BBIIIOJIHCHUE 3aJaHiil KOH-
TPOJILHONPAOOTHI

YuciaeHHoe HaxoxKae-
HHE OINPENICIICHHOTO U
HECOOCTBEHHOI'O MH-
terpana B R, Excel,
LibreOffice Calc

Heonpenenenuslit MHTErpaJl.
®opmyna HetoToHa - Jleitbnua.

—Pemenue 3aga4d B R, MS Ex-
cel,LibreOffice Calc;

— paboTa ¢ MaTepuanioM Mpe3eHTalNH,
JIEKINH, pa300pPBOMPOCOB IO TEME 3a-
HSTHUS,;

— M3y4CHUE PEKOMEHJOBAaHHBIX K 3a-
HATHIO IUTEPATYPHBIX HCTOYHHUKOB;
— MOATOTOBKA K MPaKTUYECKUM 3aHATHU-
ISTM

I BBIIIOJIHCHUE JOMAIITHUX 3aJaHHI;

— BEITIOJTHCHUE 3aJaHUH KOH-
TPOJIBHOUPAOOTHI

OcHoBBl  pa3paboOTKH
MIPUIIOKEHUN B
MHCTPYMEHTAIBHON
cpene VBA

OcHoBel s3pika Visual Basic for
Application. Pa3pabotka
MTOJIB30BATENLCKAX JINAJIOTOBBIX
OKOH.

—Pemenue 3agau B R, MS Ex-
cel,LibreOffice Calc;

—paboTa ¢ MaTepuaioM Mpe3eHTAIHH,
—pa300pBOMPOCOB IO TEME 3aHSTHS,

— M3yuyeHHe PeKOMEHIOBAHHBIX K 3a-
HATUIO JIUTCPATYPHBIX HCTOYHUKOB;
— NOATOTOBKA K NPAKTUYCCKHUM 3aHATHU-




SIM;

— BBITIOJIHEHHUE IOMAIIHUX 3aJaHHUI;

— BBITIOJIHEHHE 3aJIaHUI KOHTPOJIbHOMN
paboTHI

Oneparun ¢ | Bektopnoe npoctpancTso R". —Pewmenne 3anau B R, MS Ex-
MaTpullaMu B R, | Jluneiinas 3aBUCUMOCTH (HE3aBH- cel,LibreOffice Calc;
Excel, LibreOffice | cumocTh) cuCTEMBI BEKTOPOB. — paboTa ¢ MaTepuaIoM IPE3CHTAIINH,
Calc Basuc u pasmepHOCTD n — Pa30OPBOIIPOCOB IO TEME 3aAHSITHS;
BCKTOPHOI'O IPOCTPAHCTBA. — U3YUYCHUC PCKOMCHAOBAHHLIX K 3a-
HATUIO JIUTEPATYPHBIX UCTOUHHUKOB;
— ITOITOTOBKA K MTPAKTUYECKUM 3aHATH-
STM;
— BBITIOJIHCHHE JIOMAITHUX 33/ IaHHH;
— BBITIOJIHCHHE 3a/IaHUH KOHTPOJIHHOU
paboThI
Pemienue cucteMbl | MeTonapl pemieHuss cucteM JuHel- — Pemenue 3agad B R, MS Ex-

JIMHEWHBIX YpaBHEHHUU
B R, Excel, Li-
breOffice Calc

HbIX ypaBHeHH. COOCTBEHHBIE 3Ha-
YeHUs1 U COOCTBEHHbIE BEKTOPbI
KBaJIpaTHBIXMATPULL.

cel,LibreOffice Calc;
— paboTa ¢ MaTepuasIoM Mpe3eHTalnH,
— Pa30OPBOIIPOCOB 1O TEME 3AHSITHS;
— M3ydeHHe PeKOMEHIOBAHHBIX K 3a-
HSTHIO JTUTEPATYPHBIX HCTOYHHUKOB,
— IOATOTOBKA K NPAKTUYCCKHUM 3aHATHU-
ST
— BBITIOJTHCHHE JJOMAITHUX 3aJaHUH;
— BBITIOJTHCHUE 3a1aHUH KOH-
TPOJBHONPAOOTHI

Pelenye npuKIIa-
HBIX YKOHOMHYECKHUX
3amauB R, Excel,
LibreOffice Calc

HaXO)KI[eHI/Ie 9JIAaCTUYHOCTHU U ApPY-
rux mnpeacjibHbIX BCJIMYUH B MUKPO-
9KOHOMUKCEC. TpchnopTHaﬂ 3ajJayda,
3aJa4a O Ha3HAYCHUAX.

—Pemenue 3amau B R, MS
Excel,LibreOffice Calc;
—paboTa ¢ MaTepuaioM Mpe3eHTAlHH,
— — pa30OopBOIPOCOB MO TEME 3aHs-
TUS,
— U3yUeHUue peKOMeHO0B8AHHBIX K 3a-
HAMUIO TUMEPAmypHbIX UCTNOYHUKOB,
— MOATOTOBKA K MPaKTUYECKUM 3aHs-
THSIM;
— BBIMIOJIHEHHE JOMAIIHUX 3a/I1aHHI;
— BBITIOJIHEHUE 33JIaHUI KOHTPOJIb
HOMPabOTHI

6.2 IlepeyeHbr BONPOCOB, 3aJaHUIl, TeM I NOATOTOBKH K TeKylIeMy

KOHTPOJII0 (coryiacHo Tadauue 2)

Ilpumepnuie 6onpocvl K KOHMPOALHLIM PAdOOMam
1. Kax pabotator ¢unancoBeic pynkuuu B Excel, LibreOffice Calc
(ITC, BC, CTABKA, KIIEP, IIUIT u nip.)? Kakoil cMpICT UMEIOT OHH U UX ap-

TYMEHTBI?

2. Kak moctpouTts rpaduk dynkimu B Excel, LibreOffice Calc /R?

3. Uto Takoe mpeen YucaoBO NOCaeA0BaTeIbHOCTH, penen GQyHKIUN
B TOUYKe, Ha OeckoHeYHOCTH? Kak BBIYUCIUTH MPEICII, UCIOJb3YS BBIYHCIIH-
tenbHble Bo3MoxHocTh EXcel, LibreOffice Calc /R?

4. Yto takoe acumnToTa rpaduka Gpynkiun? Kak HalTH HAKJIOHHBIC U
BepTHKaJIbHBIC acuMNTOTHI (aHamuThuecku U B Excel, LibreOffice Calc /R)?
Kak nmoctpouts acumMnToThI?




5. Uto Takoe nmpousBogHas ¢pyHKkmun? Kak BRUUCIUTH MPOU3BOIHYIO C
oMoIIbI0 Gpopmy urcieHHoro auddepeHiupopanms?

6. Kak no npuGamxeHHbIM popMysIaM HalTH MTPOU3BOIHYIO (DYHKIIUHU B
TOYKe, MpUHAIJIeKallel npsmoii? Bo BHyTpeHHel Touke oTpe3ka? Ha koHIax
oTpe3ka’?

7. Kakuie BBIYUCIUTH MPOU3BOJHYIO (DYHKIIMH, 3aJaHHOW TaOJMIIEH?,
MPUOTMKEHHO?

8. Kakue (yHkImm Ha3pIBalOTCS MOHOTOHHBIMH Ha MPOMExyTke? Urto
TaKoe TOYKa JOKaJIbHOTO 3KcTpemyMa pynkunu? Kak uccienoBars QyHKIIUIO
Ha MOHOTOHHOCTH MAIKcTpeMyMmbl (aHammTiuecku u B Excel, LibreOffice Calc
IR)?

9. Kakue GyHKIIMY HA3BIBAIOTCS BBITYKJIBIMA M BOTHYTHIMH Ha MPOME-
xyTke? Uto Takoe Touka neperuda ¢pynkuuu? Kak uccnenoBars GpyHKIHIO Ha
BBIITYKJIOCTh M TOYKH meperuba (anamutuyuecku u B Excel, LibreOffice Calc
IR)?

10.Kakue ¢yHKIMYU s3b1ka R Ha/10 UCTIOJIB30BATh TSI HAXO0XKICHUS MPO-
U3BOJIHOM (PYHKIIUU B TOUKE?

11.Kak nmoctpouth rpaduk npoussoanoi B Excel, LibreOffice Calc ,R?

12. Kak HaliTu ypaBHEHHE KacaTelbHOM K Tpaduky QYHKIIMH B TOUKE U
noctpouth Kacatenbuyio B Excel, LibreOffice Calc ,R?

13.Yro Takoe HeonpeaenEHHbIA UHTErPa, ONpeIeIEHHbIN HHTETpall, He-
coOcTBeHHbI uWHTEerpan? Kak BBIYUCIHTH ONpPeneEHHbIIN/HECOOCTBEHHBIN
uHTerpan B R?

14.Kak Beranciuth omnpenenennsiii uaterpai B Excel, LibreOffice Calc?

15.Tlo kakuM TIpaBUJIaM BBHITIOJHSAIOTCS OIEpAlldd HAJ MaTpHUIlaMHu
(apudmeTnueckue, TpaHcoHupoBanue)? Uto Takoe oOpaTtHas MaTpula U s
KaKuxX MaTpuil OoHa cymecTByeT? Kak BBINOJHUTH CJIOKEHWE, BBIYMTAHUE,
YMHOKEHHE, TPAHCTIOHWPOBAHUE U HAXOXKJeHue oOpaTHOU Matpuilsl B Excel,
LibreOffice Calc /R?

16. Yto Takoe ompeaenutens martpuilbl? Kak HailTh ompenenuTesnb
maTpuiisl BEXCel/R?

17. Yro Takoe cHcCTeMa JIMHEHMHBIX anreOpanyecKux ypaBHCHHM?
CKOJBKO pelIeHUIY B KaKUX CiIy4yasx oHa MoxkeT umerh? Kak pemuts CIIAY
B Excel, LibreOffice Calc /R?

18. Kak pemuts maTpuuHoe ypaBHeHue Buga AX=B umm XA=B B
Excel, LibreOffice Calc /R?

19. Kak ompeaeneHsl JUHEHHBIC OIepanud HaJ apuMETHYECKUMH
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, MOIYJIb BEKTOPA, YTOJl MEXK-
ny Bektopamu? Kak BBITIOJIHUTH JIMHCHHBIC OIEpaIlii, BBIYUCIUTH CKAJIIPHOE
MpOU3BEJIeHNE, HAWTH MOMAYJh BEKTOpPA, HAWTU YTrOJd MEXIY BEKTOpaMH B
Excel, LibreOffice Calc /R?

20. Yto Takoe COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOpa Mart-
putel? Kak HaliTH COOCTBEHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOpPA MAaTPHUIIBI
B R?

21. Yrto Takoe 3amava JHHEHHOTO mporpammupoBanusi? Kak pemuTs



3asiavy JimHelHoro nporpammupoBanus B Excel, LibreOffice Calc /R?
22. Uro takoe TpaHcnopTHas 3anada? OTHOCHUTCS JIM OHA K TPYIIIe 3a-

nad nuHerHoro nporpammupoBanus? Kak ee pemmuts B Excel, LibreOffice
Calc /R?

Ilpumep 3a0anuit konmpoavrou pavomot (1 cemecmp)
3aganus MoKHO BHINOJIHUTE Kak B Excel, LibreOffice Calc, rak u B R-
studio

1. TlpoBectu MosHOE UCCIEAOBAHUE U MTOCTPOUTDH FpaPuK QyHKIUH Y = f (X) .

Haiitu HanOospLiee u HaI/IMeHBHIee 3HaquI/m byHKIIMHN

f(x)= e : 5 Ha oTpeske [—4,5; 4]

2. TlpoBecTH mosHOE MCCIEAOBAHNE U TIOCTPOUTH Tpaduk GpyHKINN

Vx? -4

T In(x+1)

3. Cnowmorpto ((MHAHCOBBIX (DYHKIIHMI ONPEETNTh, KAKUM JIOJKHO OBIThH
HavyaJIbHOE3HAUYCHHE BKJIaJa MPHU CICAYIOMUX YCIoBUAX: cpok Bkiaga (Knep) — 19
MecsieB, Oyaymieesnauenue Bkiana (be) —128 000 py06aeit, rogoBas mporieHTHas
craBka (CtaBka) — 9,75%. /lonogHuTEIbHBIEC BIOKEHUS U U3BATUS HE POU3BO-
nsatest. [IpolieHThl HauuCHISIOTCS eXeKBapTaiabHO. OTBET 1aTh C ABYMs 3HAKaMu
IIOCJIE 3aIIATOM.

Ilpumep 3a0anuit konmponvrou pavomot (2 cemecmp)

1. 3BecTHO, YTO KOMITAHHS OKA3bIBAET YCIYTH. JJ1 UX BBIMOJHEHUSI TPEOYIOTCS COOT-
BETCTBYIOIIIME PECYPCHI ai, bi, Ci:

~=(5,-1,-2,1,6,-6, 3,-9,2,-7,3,-4,5,0,9,5),

~=(0,-7,8,1,2,0,-4,3,-9,5,-2,1,0,1, 5, -2),
p =(54,-3,-2,3,4,2,9,-8,0,-4,7,-1, 2, 3, 4).
[Tpu sTom ecnu ai>0, pecypc umeercs B Hanmuuuu, eciu ai<0, TO OH HAXOIUTCS B
ayTcopcHHre. B 11e/Xx MHOrO)akKTOPHOTO aHAJIN3a IEATEIIbHOCTH KOMIIAaHHH HEO00-
XOJMMO PacCUUTATh CIEIYIONINE BHIPAKEHHS:
a)-6a -4b~
b) 2(a”,b 7)*p "+ 3*|p |*b
c)-3p*p +4(b ,pH*a -5(a ,p)*b”

2.BoccraHoBHTE, KaKOE KOJIMYECTBO PECYPCOB X1, X2, ..., Xg OBLJIO HCIIOJIB30-

BaHO B KOMIIAHWU TIPY BBITIOJHEHUM OCHOBHBIX 3aja4. M3BeCTHO, YTO JJIsi 3TOrO

HAJ0 PEUIUTh CUCTEMY JIMHEWHBIX ypaBHEHUN. OTBET JalTe€ C TOUHOCTHIO JI0 ABYX



3HAKOB I10CJIE 3anATOW. Pe3ybTaT mpoBepbTe.

—6 X1 -10 X2+ 5 X3+ 4 X4 - Xs -6 Xet+ 4 X7 -2 Xg= -482,54

X1 =10 X+ 7 X3 -9 X4 - x5 10X -5 X+ 4 Xg= —281,06
8 X1 - X2 6 X3+ 6 x4 -3 Xs - Xe+ 5 X¢+ = 90,62
7T X1 -4 X+ 6 X+ 10 x4+ 8 Xxs —4 x+ 9 Xxg= 695,52
10 xa + X -3 X3 4 Xq4 -8 Xs -5 Xg — X7+ Xg= 61,18
=7 X1 -2 X 5 X+ 8 x4+t 6 x5 -3 X+ 4 X+ 5 Xg= —412,62
5x1 -6 X2 — X3+ 6 X4+ 7 Xs -9 Xs -5 x+ 4 Xg= -232,76
7 X1 — X2 10 xst 9 X4 4 X5t 6 X -8 X1 -9 Xg= —68,08

2. JInst BBITTOTHEHHUS ONTHUMAJIBHOTO OW3HEC-TIJIAHUPOBAHHS TpeOyeTcs
PELINTh MAaTPUYHOE YPAaBHEHUE I OTBICKAHWs MaTpUUbl X IO 3aJaHHBIM

marpuiiam A, B u enunanunoii marpune E: X(B'l)A2=E. PesynbraT mpose-

PUTB.
0 8 11 9 8 6 0 5 1 0 2 8 0 47 10
9 -2 1 -2 9 14-18 12 16 -4 2 7 513 1
13 -6 11 1 1 18 9 -9 -14 2 -9-14 1-11-9

A=15 -17 918 -13 6 3 5wu B=12 -15 -2 917 9 -1
7 -5 -6 1 14 -12-14-10 15 19 2 -49 0-8 12
-3 -2 617 7 -10 9 -5 0 16 16 2 7 3 -18
0 117 6 1 13 -1-14 15 14 -14 -16 - 8- 1 - 3
10 15 15-12 -2 4-18 16 -11 8 -14 -19 11 - 6 17

3. s BoccTaHOBIIEHUS YTPAuYCHHBIX Mapojiel BX0/1a Ha IMOpTajl OpraHu3a-
U TpeOyeTcs HaWTH C TOYHOCTBIO 10 3 JCCATUYHBIX 3HAKOB COOCTBEHHBIE UHCIIa
1 cOOCTBEHHBIC BEKTOPHI MaTpuIlbl A. IIpoBepuTh OPTOrOHAIBLHOCTD MOJTYYCHHOTO
COOCTBEHHOT0 Oazuca.

40 0 0 O 0 O 0 0
0 19 0 O 0 O 0 12

0 0O 14 O 6 O 0 0

A= | O 0 0 28 0 22 0 0
0 0 6 0 16 O 0 0

0 0 0 22 0 38 0 0

0 0 0 O 0 O 8 0

0 12 0 O 0 O 0 I

5. lnsi BBIMOJMHEHUS ONTUMAJIBHOrO OW3HEC-TIAaHUPOBaHUS TpeOy-
€TCS PELIUTHCIEAYIOLIYIO 3aa4y JUHEWHOTO IPOrPaMMHUPOBAHUS:

S(xy, x2) = 51, + 3%, = max
2%, —3X, <6
X —4X, > -8
X <2
X, X, >0

Kpurepuu GamibHON OIEHKH Pa3audHBIX (OPM TEKYIIETO KOHTPOJS ycCIie-

18

-17

-14

11



BAa€MOCTH COJIEPKATCS B COOTBETCTBYIOIIUX METOIWYECKUX PEKOMEHIAIMIX Ka-
dbenpsoi.

7. M@OHA OUEHOYHbIX CPEACTB /sl MNPOBEACHHUSI IMPOMEKYTOYHOM
aTrrecTalu 00y4AIOIUXCH MO0 TUCIHUILINHE

[lepeuenbp kommeTeHIIUM, HOPMUPYEMBIX B IMPOIECCE OCBOCHHUS IUCIIUTLIN-
HBI, COAEpPXKUTCS B pazaeine 2. IlepedyeHb MIaHUPYEMBIX PE3YJbTaTOB OCBOCHUSA
o0Opa3oBaTeIbHON MPOTrpaMMBbl C YKa3aHUEM HHIUKATOPOB WX JTOCTHKCHHS, COOT-
HECEHHBIX C IJIAHUPYEMBIMU Pe3yabTaTaMHi OOy4YEeHUS 10 JAUCIUTLIINHE.

Ilpumepnovie meopemuueckue 60npocvl 01 NOO20MOGKU K 3auémy ¢ 1 ce-
Mecmpe:
1. Ta6muunsnii mporteccop MS Excel, LibreOffice Calc. BBoa manHbIX 1
dbopmyn B sueiiku. @opmaTupoBaHue. /[namna3oHsl sUeek.

2. Oynkiuu Excel, LibreOffice Calc (Jioruueckue, mporHo3upoBaHus,
MaTeMaTHYECKUE).
3. [IpocTeie U CII0KHBIE MPOLIEHTHI.
4, Brluucnenue HaurMcaeHU# 0 BKJIaJaM | BBIIUIAT MO KpeauTaM, TiaH
noTramieHus KpeaurTa.
S. CBojiHbIe TaOIUIBL, (DUITBTPBHI.
6. Konconumanus.
7. Tunel nanueix B R. 3aganue Bexkropos (RStudio).
8. VYcaoBHbie oneparopsl 1 oneparopsl ukia B R (RStudio).
9. IIporpammupoBanue nepeMeHHbIX. Co3qaHue Moab30BaATENbCKAX
(yHKUUH.
10. YwucnoBbie GyHKIIMU U CIOCOOBI UX 3ananus. CBoicTBa QyHKITUH.
I'padux byskImN.

11. IIpenen yuciaoBoOM MOCIEIOBATEILHOCTH.

12. Tlpenen pyukiuu Ha OECKOHEUYHOCTH U B TOUke. CBOMCTBA MPE/IEIIOB.
Ucnons3zoBanne MS Excel, LibreOffice Calc u R nns uccnenoanus QyHkuim
B TOYKE U HAa OECKOHEUYHOCTH.

13.  AcumnroTsl rpaduka GyHKIMH 1 uX mocrpoenue B MS Excel, Li-
breOffice Calc u R.

14. TlocTpoeHue rpa@uKoB U JUHUN YPOBHS QYHKIUU JBYX MEPEMEHHBIX
B R/

15. IIpousBognas u nuddepeniuan GyHKIUN OJHON nepeMeHHON. Da-
CTUYHOCTh (DYHKIIMU U €€ IPUMEHEeHHE. Brrancienne npon3BoIHON QyHKIMN
B TOUKE.

16. CumBomnbHOE muddepenimpoanue B R

17. TlpowsBoansie u auddepeHIanbl BICIINUX MOPSIKOB.

18. MonHoToHHbIe QYyHKIUU. JIOKaNTbHBIN SKCTPEMYM (PYHKIIHH.

19. HccnenoBanue pyHKIIMU HA MOHOTOHHOCTB M 3KCTpeMyMbl B MS EX-
cel, LibreOffice Calc u R.

20. Bemykible (BoruyThie) GyHKIMHU. Touku neperuoa.



21.
22,
OTpE3KE.

HccnenoBanne pyHKINU Ha BBITYKIOCTh U TOYKU Ieperuoa.
HauOoubliiee 1 HauMeHblee 3HaYeHUsl HeMTPEPbIBHON (DYHKIIMH Ha

Ilpumepnvie meopemuueckue 60npocovl 014 NOO20MOGKU K 3a4émy

1.

Heornpenenennsiii nHTETpAI.

60 2 cemecmp

OcHOBHBIC MCTOJbI

HUHTETPUpO-

BaHMs:. 3aMCHa nepeMeHHoﬁ, HHTCTPUPOBAHUC T10 YACTAM.

2.
MEHEHHE.
3.
4.
S.
6
7

8.

HecoOcTBEeHHBIE HHTETPAJIBI.
Martpuipl. Onepanuu Haj MaTpulaMu. Panr MaTpHLibl.
OOparHas maTpuIia.
Onpenenurens maTpuibl. CBOKWCTBA U IPUMEHEHHUE ONIPEIEIUTENCH.
CucreMbl TMHEMHBIX aIreOpanyecKux ypaBHEHHM.

Pemenue cucreMm JMHEHHBIX alreOpanyecKux YpaBHEHUIH MeToJaam

Omnpenenennbrii uarerpat. ®opmyna Hetotona - JleiiOauIa 1 ee npu-

Kpamepa, oOpaTHoii MaTpuiisl u MetoaoM ["aycca.

9.
HUM.
10.
11.
12.
13.
14.

pa B JaHHOM Oasuce.

15.

MEXy HUMHU B Rn.

16.

pHIL.
17.

MHOK€eCTBO pelIeHUuH CUCTEMbl JUHEMHBIX anreOpandeckux ypaBHe-
OnHOpOIHBIE U HEOTHOPOJHBIE CUCTEMBI.

ApudmMernyeckrie BEKTOPHI U JIMHEWHbBIE ONepalliy HaJl HUMU.
Bekropnoe npoctpancTtBo Rn.
JIuHeiiHast 3aBUCUMOCTH (HE3aBUCUMOCTD) CUCTEMBI BEKTOPOB.

bazuc n pazmMepHOCTh TUHEWHOTO MpocTpaHcTBa. KoopauHaTel BEKTO-
CkansipHOoe mpowusBelieHHe BEKTOPOB B Rn. JIMHBI BEKTOPOB U yroj

CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBAJpaTHBIX Mart-

3ajgaun TMHEHHOIO0 MPOTPAMMHPOBAHUS B SKOHOMMKE: MUHUMU3ALUS

pacxoJ0B, MaKCUMHU3allusg NpUObUIM W JAp.; TPAHCIOpPTHAs 3ajava, 3ajava o
Ha3HAYCHUSX.

Hpumepbt mecmoenblx, npaKmuKo-opueHmupoeaHHblx (cumyauuonubtx) 3aoa-
Hu, 6 paAmMKax oceoenun Komnemenuuﬁ

TabOmumna 5
IHaI/lMeHOBaHHe Hal/lMeHOBaHHe PeSyJ'leaTbI Oﬁy‘le-Tl/lHOBLIe KOHTpO.]'[beIe 3alaHusA
KOMIIETCHIINU HH}IHRaTOpOB HHUSA (yMeHI/lﬂ " 3Ha-
IMOCTUKCHU A HI/IH), COOTHECCHHBIEC
KOMIICTCHIIUU C mmmcaTopaMu

MOCTHKCHHUH KOMIIC
TCHIINH

Crioco6HOCTH HC-
MIOJIb30BATh MPH-
KJIaJTHOE TIPO-
rpaMMHOe o0ecrie-
YeHHE MpHperIe-

1. Ucmomw3yer  oc-
HOBHBIE METOABI |
CpEeJICTBA TIOyYEHHUS,
MPEACTABICHUSA, Xpa-|

3nanuye 0OCHOBHBIX
METO/IOB MOJTyYe-
HUSI, TIPECTaBIIe-
HUSI, XPAaHCHUS 1

HeHHsI U 00paboTky|

1.Co3marh TabnuIy JaHHBIX CTOUMOCTH
KBaJIpAaTHOTO METpa IJIONIaId B HOBOCTPOM
Kax ¥ BTOPUYHOM uiibe. [IpencrtaBuTh
JTaHHBIE, HCITIOJIBL3YS IPYTHE CPE/ICTBA BU-

00paboTKN JaHHBIX

3yajm3alyu.




HUU Tpodeccuo-
HAJBHBIX 33]1a4.

JTaHHBIX.

Yuenue npuversTh

OCHOBHBIEMETO/TbI
MOJTyYeHUs], Tpe-
CTaBJICHUS, XpaHe-
HUSI HOOpaOOTKH
JTAaHHBIX

3. Ha ocHoBe muH(popmaiuu B cetu HuTep-
HeT cocTaBUTh Tabimiy EXxcel, comepika-
[IyI0 €XEAHEBHBbIC KIMMaTHYecKue (aTMmo-|
cchepHOE HaBileHWE, CpEAHAS TEMIIEpaTypa,
BJIa)KHOCTb, OCAIKH, CKOPOCTh BETpa M JIp.)
B pEeruoHe 3a MpeAuecTsyomui Mecsan. Ha
ocHOBe nmaHHBIX EXCel — tabmuipl co3math
CBOJIHYIO TaOJIHITy, COIEPIKAIIYIO JaHHEIE O]
a) cpenHel Temneparype (B IOPAIKE YBEIH-
UeHWS) ¥ BEITWIMHE 0CAIKOB; 0) aTMochep-
HOM JaBJICHUH (B TOPSAKE YMEHBIICHUS) U
BETpe; B) BIAKHOCTH (B TIOPAIKE YOBIBAHMS)
1 TeMIeparype.

4.CoctaButh 0a3y JaHHBIX CTYIEHTOB
rpynmsl, BKmoduB B Hee moist «DUO cry-
IneHTay, «llara poxnenus», «bamnsl EI'D no
MaTtematuke», «bamiel EI'D mo pycckomy
s3pIKY», «bamner EI'D mo obmecTBo3HaA
HUIOY, «Mecto POXKICHUS (ro-
[POJ1/TIOCETIOK/CEII0/ IEPEBHS). Ynopsao-
YUTH JaHHBIC 10 a) paMUINK, UMCHHU, OTYe-
CTBY; 0) MeCTy POXIEHHS; B) TOIY POXKIIE-
Hus 1 Oayutam EI'D mo o0miecTBo3HaHMIO; T)
0ammam EI'D mo maremaruke; &) Oasmiam
EI'D mo pycckomy s3bIKY U (haMUIIHA, HMeE-|
HU, OT4eCTBY; €) Oammam EI'D mo martema-|
TUKE, PyCCKOMY SI3BIKY U (DaMUIINU, HMEHH,
0TYECTBY.

CnocobHOCTb UC-
MI0JIb30BATh MPH-
KJI/THOE TIPO-
rpaMMHOe obecre-
YeHUe Mpuperie-
HUU TIpOQeccro-
HAJIBHBIX 33]1a4.

2.JleMOHCTpUpYyET
BJIaJeHue mpodeccu-
OHAJIbHBIMHU IIaK€TaMH
NPUKJIaIHBIX po-
rpamm

2uanue npodec-
CHOHAJIBHBIX I1a-
KETOB  MpPUKJIAJ-
HBIX IPOrpaMM

Yuenue wucCnob30-
BaTh  MpogeccHuo-|
HAJIbHBIC  TAKEThI
NPUKIANHBIX PO~
rpaMm

1.CyiwecTtByeT nBa BapHaHTa pPa3MELICHUS
100000 TBIC. py0. B OaHKE B TEYEHHE TpeEX
met: MO0 Ha YCIOBUSAX €XKEMECSYHOTO
HA4MCIIEHHSI MIPOLICHTOB MPU T'OAOBOW CTaB-
ke 10%, 1100 eXeKBapTaIbHOTO HAYHCIIE-
HUS 10 TOAOBOM cTaBke OmpenenuTy
HanOoliee MPEAOYTUTEIbHBIH  BapHUaHT.
[Ipo1eHTHl HAYHCIAIOTCS B KOHIE KaXKIOTO
repuoaa.

2. OnpenenuTh, Kakas CyMMa JICHEKHBIX
CPEICTB HAKOMUTCS Ha OAHKOBCKOM CUETE,
ecJIi B Havaje KaXJ0ro rojia B Te4eHue 5
et BHOCUTCs 50 ThIC. py0. CTaBka 7% ro-
IMoBBIX. BeImlaTa NpoueHToB HE IPOU3BO-
ImuTCs.

3. MunuBuIyanbHOMY — TIPEANPHHUMATEIIO
st paboTHl HaJ TPOEKTOM TPEAOCTaBIEH
KpenuT B pazmepe 1 MuH. pyOneit mog 8%
rofOBBIX Ha 2 roaa. Pazpaborarh miaH mo-
rameHusl KpeAawuTa, €CIM BBIIJIaTa MpPOICH-
TOB W TOTallleHHEe OCHOBHOI'O [J0OJTa OCYy-
[IIECTBIIAIOTCS €KEKBapTAIBHO.

4. Vnoteunsnii kpeaut pazmepom 4 000 000
py0. pemocTaBiieH Mo cTaBke 8% TroIOBBIX
cpoxom Ha 30 ner. KakoB Oyner ocrarox
OCHOBHOM cyMMbI yepe3 10 et mpu ycio-
BUU TOTAIlICHHS TPOLEHTOB W OCHOBHOTO
Imonra exxemecsiuHo? Yemy OyneT paBHa BbI-

[1J1aTa 1o MPOLCHTAM 34 3TOT CpOK?




5.Pemmmmth 3amady JTUHEWHOTO TPOTrpam-
MUPOBaHUS
Z(x)= -6x1-3x2+4x3—max, eciau

2% + +2%,>8
—X — X, +2%X, =6
X —X,—%X; <4

xj>0

CrniocoOHOCTB HC-
MOJIb30BATh MPH-
KJIaJJHOE TIPO-
rpaMMHOe obecrie-
YeHHe TpHperIe-
HUM Ipodeccuo-
HAJBHBIX 337a4.

3. BeiOupaet Heobxo-
JUMO€ MIPUKIIAJHOE
porpaMmMHoOe 00ec-
neyeHre B 3aBUCHMO-
CTH OT pelIaeMon 3a-
Jayu.

3nanue PUKITaTHO-
ro MPOrpaMMHOTO
oOecrieyeHust

Yuenue BriOUpaThH
HEOOXOoAMMOEe TIpH-|
KIIagHOEe obecrmeue-
HHE B 3aBUCHMOCTH
OT pelracMbIX 3a1ad

1.MeHemKep TOProBOro 3aja B KadecTBe
OTIJIaThl CBOMX YCIIYT MOJy4YaeT MPOILEHT OT|
CYMMBI COBEPIIEHHOH MOKYITKA
Bo3HarpaxaeHue COCTaBUT:

-5% oT cymMbl okynku MeHbine 10000
pyo.

-8 % ot cymmbl okynku ot 10000 py6. no
15000 py0.,

-10 % — ot 15000 py6. 10 30000 pyo.,

-12 % — 30000 py©. u Oonee.

[Toctpouts B EXcel dopmyny ¢ ucmonb3o-
BaHMEM JIOTHYECKUX (YHKLUHI IJIsI aBTOMa-
THYECKOTO pacyeTa CyMM BBIIUIAT MEHEIDKe-
py ToOproBoro 3aia. YmWCIOBBIE IaHHBIC
[IpeICTaBUTh B ICHEKHOM (hopmMare.

Ne Bup ToBapa

1 [Iponaxa Tenesusopa — 23900 pyo.

2 IIponaxa
CTHpaIbHON MamuHbI -52900 pyo.

3 Kpenur

Ha KOMIUIEKT

OBITOBOM TEXHUKHU

qutst kyxan — 107000py6.

4 ITponaxa meutecoca -26300 py6.

5 IIpomaxa
OnexTpomsicopyoku — 13000 pyo.

3.IMeroTcs TpH MyHKTa MOCTABKH KOMITHIO-|
repoB: Ckmag Nel, Cxman No2, Ckuam Ne3.
Taxxe ectb 5 MarasuHoB: Mara3un «Tepa-
0aiiT»y, Maraszun «Jlungep», Marazun «9Kc-
mept», Marasun «Oxka-cepBuc», «Bnann-
MUPCKHI PBIHOK», TOTPEOIAIOMUX ITOT
roBap. HeoOxoammo HaWTH NTUMaIHHBINA
BApUAHT pACIIPENENICHUSI TOBAPOB C MUHU-A
MaJTLHBIMH 3aTPaTaMH.

3BecTHO, uTO Ha ckiaae Nel mmeercs 200
mT.; Ha ckiage Ne2 - 250 mT., Ha cKIIaae
Ne3 - 200 mr. Tpebyercst noctaButh B Ma-
razud «Tepabaitr» 190 mr.; Marasun «JIu-
imep» - 100 mT.; Marasun «kcnept» - 120
mt.; marasuH «Oxa-cepBuc» - 110 mr.;
«Brmagumupckuii perHOK» = 13011T.

28
18

27
26

18
27

27
32

24
21




CerkaTapudos 157 |33 |23 |31 |34
MMEET CIIeIyIO-

I BUIT:

CocTaBUTh M pean30BaTh
3agay

4. CocrtaButh 0a3y HaHHBIX CTYICHTOB
rpyInbl, BKIIOYMB B Hee naHHble: «DUO
cTyneHTay, «Jlata poxnenus», «bamist EI'D)
mo mMatematukey», «bammer EI'D mo pyccko-
My s13bIKY», «bammer EI'D mo obmectBo3Ha-
HUIOY, «Mecto POXKACHUS (ro-
[POJI/TIOCETIOK/CEII0/ IEPEBHS )». Ymopsimo-
IATH TaHHBIE 1O a) GaMUINK, UMEHHU, OTYe-
CTBY; 0) MECTy pOXACHUS; B) TOLY POXKIe-
Hys v 6amiam EI'D 1o o0mecTBo3HAHUIO; T)
oasmam EI'D mo maremarmke; m) Oammam
EI'D o pycckoMy sI3bIKY U (haMuiinu, ume-|
HU, oT4yecTBy; €) Oammam EI'D mo marema-
TUKE, PyCCKOMY SI3bIKY U (haMMIINU, UMEHH,
OTUYECTBY.

KOO pelICHUS

5. Heobxomumo cnemate 30% ckuaky Ha|
MOJIOYHBIE TOBAPHI, €CITU CPOK WX TOTHOCTH|
3aBepluaerca yepe3 5 aHel. McxoaHble 1aH-
HBIC TIPE/ICTaBICHBI B Tabmuie. [lepeoneHky)|
[MPOM3BECTH 10 COCTOSIHHIO Ha 20 CeHTSOPSI.

Tosap Hena Cpox rogHoCTH
Cmerana 105 py6. 28 ceHTAOps
Kedup 75 pyo. 20 ceHTsI0ps
Moutoko 85 pyo. 23 ceHTA0ps
Tsopor 70 pyO. 25 ceHTAOpS
Horypt 54 pyO. 30 ceHTAODS

CriocoOHOCTB HC-
MOJIE30BATH MPH-
KJIQJIHOE TIPO-
rpaMMHOe obecrie-
YeHUE MpUperie-
HUM IIpodeccro-
HaJILHBIX 3a1a4.

4. Hcmonb3yeT mpH-
MPOTPaMM-
Hoe olecrieueHne s
pelIeHuss KOHKPETHBIX

KJIaJHoe

MPUKJIAIHBIX 3a/1a4.

uanue Ha3zHave-

HUE MPUKIIATHOTO
MPOrPaMMHOTO
o0ecrieueHust

Menue UCIIOINb-
30BaTh MPUKIIA]I-
HOE TIPOTPaMMHOE
oOecrieyenne s
pelIeHus KOH-
KPETHBIX IIPU-
KJIaAAHBIX 3a1a4

1.Oynknmu cupoca ( U MPEAIOKEHUS S OT|

[ICHBI p BI)Ipa)Ka}OTCH COOTBECTCTBCHHO|
X+ 7 2X+12

YPaBHCHHUSIMU =, =
X+3 X+10

Haiitu: a) paBHOBECHYIO IeHY; 0) 3acTHy-
HOCTB CIIpOCa M MPEUIOKEHHUS JIJIs STOU 11e-|
HBI, B) M3MEeHEHHEe noxona (B %) mpu yBe-
mueHnn 1eHBl Ha 5% OTHOCHTENBHO PaB-
HOBECHOM.

2. OyHKIMA TIOJIG3HOCTH MOTPEOUTENS s
NBYX TOBapoB uMeeT Bua U(X,y)= 4In(4x-2)+
In(10y-3), rae X, Yy — KomuyecTBa MprOOpe-
TaeMbIX TOBapoB. OmpeaenuTe MaKCHMallb-
HYI0 TOJIE3HOCTh TOBapoOB, €CIH HOTPEOH-
Tenb umeeT Oromker B | =60 m.e., a meHBI
ToBapoB paBHbI 12 g.e. u 10 m.e., cOOTBeT
CTBEHHO.

3. IlpeanpusTvie IUIaHUPYET BBIMYCK JBYX
Bu10B npoaykimmu | u |1, Ha Ipon3BOICTBO,

KOTOPBIX PACXOLYETCs TPU BUJA ChIpbs A, B
u C. B Tabnune naH pacxoj KaXJIoro BUAA




CBIpbsI HA MPOU3BOJACTBO €IMHULIBI U3METUS
Ka)KIIOTO BHJAa M TMPHOBLIL OT peam3aliy]
e TMHUIIBI N3N KaKI0r0 BUIA.

Buaet Buasl npogykuuu 3amnacel
CHIpbS | I CBIpBSA
A 4 2 16

B 1 1 12

C 2 7 14
[TpuObue 2 4

CocTaBUTh ONTUMAJIBHBIH IIaH BBITYCKa
MPOAYKIIHH.

CriocoOHOCTh pelte-
BAaHTHO pEIIAeMbIM
BajgadaM HCIHOJB30-
BaTh  MH(OpMAIH-
OHHBIE PpECypCHl U
MH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBI
€ TEXHOJOTUH JUIs
ITOCTIDKEHHS TICTICH,
CBSI3aHHBIX C TMIPO-
(beccuoHanbHOMN

e TeTbHOCTBIO,
oOydeHHeM,  yda-
CTHEM B YKU3HU 00-
[ecTBa H JAPYTHX|
chepax KU3IHU

1. CamocTOATEIBHO
BBEIOMPAET U HCIIOh
3yeT mudppoBsIe
cpencTBa oOIIeHMS,
OCYIIECTBIISIET MIOMCK
W/WIIH CO3/IaHKE KOH-
TEHTa B COOTBET-
CTBHH C IICNBIO
B3aMOJCHCTBUS, B|
TOM YHCJIE IS Opra-
HU3AIlUM COBMECTHOH|
JIeSITCIIHLHOCTH.

3name nndpossie
cpencTBa OOIICHMS,
OCYIIECTBIICHHS
MOKCKA U CO3/IaHuUs
KOHTEHTa B COOT-
BETCTBHH C I[EJIBIO
B3aUMOJICUCTBUS, B
TOM YHCIIE JJIS Op-
TaHU3AI[IH COB-
MECTHONESTENb-
HOCTH.

Yuemos nicrions3o-
BaTh IU(PPOBLIC
cpelncTBa o01ie-
HUS, OCYIIIECTBIIE-
HUSTIONCKA U CO-
3lIaHUS] KOHTEHTA B
COOTBETCTBHH C
[ENBI0 B3aUMO-
JICHCTBHSA, B TOM
YKCIIe U1 OpraHu-
3aIMd COBMECTHOM

1. Ucnonb3yst BO3MOXKHOCTH CaHTOB TOPToO-|
BEIX ceTel, OOMeH HWH(QOPMAIMA MEXNY|
[VIACTHUKAaMHU TPYIIBl coOpaTh NaHHBIE O
CTOMMOCTH (PYKTOB, MPOBECTU HX aHAIU3,
BU3YaTH3UPOBAThL MONYUYCHHBIC Pe3yJIbTAThI
1 pa3paboTaTh PEKOMEHIAIWH, TO3BOJISIO
[[[1€ OCYIIECTBUTH ONTUMAIILHYIO 3aKYIIKY.
2. Vcmonb3yss BO3MOKHOCTH TOWCKA WH-
(dopmarun B cetnm MHTepHET, OOMEH €r0
MEXy YJICHAMU TPYIMIbI, COCTABHUThH CIIO-
Bapb MOHATUH U MCTOJOB PCUICHHA YPAaBHC-
HUIA.

HBIE TEXHOJIOTHU
JUTSL TOCTHKCHHUS
IEJIeH,CBsI3aHHBIX C
npodeccruoHab-
HOH JIesITeNLHO-
CTBIO, 00yJYEeHHEM,
y4acTHEM B KU3HU
oOrmiecTBa u Ipy-
ruxcdepax Kuz-
HU

TUH.

JeSITEIbHOCTH.
CrniocobOHoCcTh pe- | 2. Bnaneer HaBbika-  |3uamep paznuunbie (1. [IpoBectn aHanmm3, Kakod W3 BapHaHTOB
JIEBAHTHO peliae- | MU OpTaHU3aLUU MHPOPMALIMOHHO-  [IOJIyYeHHs] KpeauTa Ha 2 roga Ha 1 MIIH.
MBIM 33JJa4aMHC- | B3aUMOJECHCTBUS KOMMYHHKalMOHHBIE [py0. mpeamnouTturenbHee. llepBblil BapuaHT
10JIb30BATh UH- KOMMYHHMKAallMd  C (CUCTEMBbI MIM(POBBIE - r0Jl0Basi NpoueHTHas craBka 18%, mora-
(hopmMannoHHBIE noMoIipio nHQOp-  [CpeACTBa JUIst Opra- |[IIeHHE JI0Jira eXeKkBapTaibHoe. BTopoii Ba-
pecypcesl U UH- MAaI[MOHHBIX CHCTEM [HU3AIlMHU B3aUMOJIEH- [pHAHT — €XEeMECSYHOE TIOTallleHne J0Jra,
(bopMalHoHHO- W/MITUIA(POBBIX CTBHS UKOMMYHHUKa- [00I1as BBIIJIaTa IO MpoueHtam 125Tbic.
KOMMYHHKAIIMOH- | CEPBHCOB UTEXHOJO- [[IUU pyOieii.

\Yuentp ncronp30BaTh

[pa3IuYHbIC
MHpOPMALMOHHO-
KOMMYHHKAIIMOH-
HBIE CHCTEMBI U
U(pPOBBIE CPENICTBA
UIsT OpraHu3anuu
B3aMOJICICTBUA U
KOMMYHHKaLIUH

2.Ucnonb3ys pecypest ®HC, Poccrara co-
3naiite Tabnmiy Excel, comepxkariyro uH-
¢dopmauuio 0 BBIpyuYKe, Ce0ECTOMMOCTH
MpOJaX YHUCTOW MPHOBUTM MPENNpHUITHH
peruona, Co3aaTe CBOAHYIO TaOJHILY, B3SB B
KadecTBE MOKa3aTessl BBIPYUKY (B MOpAIKE
[YOBIBaHMS) M YHCTYIO MPUOBLTE. Mcmonb3ys
CBOJIHYIO TaOJIHILy, OTPEAETUTH BHITIAYEH-
HYI0 CyMMY IO HakJIaJHBIM pacxopam. Mc-
[0JIb3ysl CTAaTAAHHBIE O CPEIHEH 3apIuiare
Ha mpeanpusTusax Kamyxckoit oOiactu 34
[OoCIeAHUE MATh JIET, MCXOAd U3 BHUJIOB
PKOHOMHUYECKOH  JAesATeNbHOCTH/OTpacei,
COCTaBUTh KOHCOJIMAMPOBAHHYIO TaOJuLLy,
COZIepIKallyI0 CPETHNE JAHHBIE 0 3apIUIaTe




B pa3pese NpeANpUATHI KaKI0ro BUAA 3KO-
HOMHYECKOM IeSTeILHOCTH/OTPaCIu.

3. /151 ompesencHus pedTHHra ycrieBac-
MOCTH CTYJCHTOB 3a CEMECTP COCTABUTh
KOHCOJIMUPOBAHHYIO TaOJIHIy CYyMMBI
0aJIJIOB 110 KaXKIOM M3 IUCHUIIINH, €CIIH
MMEIOTCSl JIB€ TAOJUIbl TEKYIIEH ycrie-
BaEMOCTH, Pe3ybTAThI 3aue-
TOB/2K3aMEHOB.

CriocoGHOCTS pe-
JICBaHTHO peliae-
MBIM 3a/la4aMHC-
M0JIb30BATh MH-
(hopmManmoHHBIE
pecypchl U UH-
(hopMaImoHHO-
KOMMYHHKAIHOH-
HBbIC TCXHOJOTI'Nn
JUTSL TOCTHKEHHSI

LICJICH,CBI3aHHBIX C

npoeccuoHab-
HOM JeSITeIbHO-
CTBIO, O0OyUCHHEM,
Y4aCTHUEM B )KU3HU
o0rmiecTBa u 1py-
ruxcdepax Kuz-
HU

3. OcymiecTBisieT
moa0dop U MpUMeHe-
HHUE Pa3INIHBIX HH-
(hopManmoHHO-
KOMMYHHKAITTOHHBIX
CPEICTB AJIs pele-
HUsI 00pa3oBaTeb-
HBIX ¥ npodeccro-
HaJIBHBIX 3a1ad4.

namo pa3nud-
HBIC THGOPMAIIH-
OHHO-KOMMYHHKa-
[IUOHHBIE Cpe/I-
CTBA JIISIPEIICHUS
00pa3oBaTeIbHBIX
1 ipodheccuo-
HABHBIX 33]1a4.

;Q[Mgmh HCIIOJIB30-

BaTh Pa3IN4HbIC
WH(POPMAITMOHHO-
KOMMYHUKAIIMOH-
HBIE CPENICTBA JUIS
penreHus oopaso-
BaTCJIbHBIX U IIPO-
(heccroHaANBHBIX
3ajad.

1 Pemuts ypaBuenue x° —2x? +3x—-5=0,

HCIIOJIB3YA PA3JIMYHBIC BO3MOKHOCTU 110

2. Ucniones3yst BoamoxxHoctr MS Excel nnm
R MakcrMallbHO TOYHO PENIMTHL MATPHIHOE
ypaBHeHHe AX=B, HailiTn MaTpwuiry oOpaT-

3 2 -1 4
6 0 2 7
HYIO K A, ecit A = ,
2 -8 3 5
-9 -1 2 4
7 3 2 8
-2 0 5 1
B= 4
5 4 6 -1
7 1 3 9

CriocobHOCTh 1./lemoHCTpHpYET Hamb MaTeEMa- 1. Co3naTh TabnHIly JAHHBIX CTOUMOCTH
NPUMEHATh  Ma- | 3HAHHS MaTeMaTH4e- | THYECKHE Me- KBaJIpaTHOT'O MeTpa IUIOIIAIH B HOBO-
TEMaTHYCCKUEC CKHMX METOJIOB, TIPHU- | TOBLIPHUMEHSI- CTpOWKaxX ¥ BTOPHYIHOM XKuiibe. [IpecTa-
METO/IbI I pe- | MEHSIEMbIX eMbIe B Me- BUTH JJAHHbIC, HCTIOJIB3Ys IPYTHe CPEACTBA
HICHUS CTaH- HE/DKMEHTE. BU3yau3anuu. [IpeuioKuTh perieHue o
JIapTHBIX  TpO- npobieMe IPHOOPETECHHUS KUIbSL.
(eccroHATBbHBIX Yuemp nc- 2. Vcnionb3ys 10CTyM K OpUIHATbHON HH-
3ajmad, HTEpIpe- HOJIb30BATH ¢opmannu B cetn lHTEpHET, HaTH, CO-
THPOBAaTh MOy~ MaremMaTnac- XpaHUTb, 00PaOOTATH U MPEIACTABUTH, UC-
YeHHBIC MaTema- CKUE MCTO/IBI, MOJIB3YSI CPEICTBA BU3YAIU3AIUH JJAHHbBIE
THYECKHUE pe- HPAMCHAC- 0 JIMHAMUKE CpeJiHel 3apIuiaThl Ha MpuMe-
3YJIBTATHI MBIC B MC- € HECKOJIbKUX PErnOHOB.

HE/DKMEHTE.
CnocoOHOCTh 2.Ilpumensier mate- | Zugmp matematu- |l.IIpoBecTn aHanmm3, Kakoil W3 BapHUaHTOB
HOPUMCHATh ~ Ma- | MAaTHYECKHE METOJBI | YECKHE METOIBI U [OJyYeHHSI KpeauTa Ha 2 roja Ha | MIIH.
TEeMaTHYECKUEC ¥ MoJenu uisioboc- | Mozaenu st o6oc-  [py0. mpennoututenbHee. [lepBblii BapHaHT
METOMbI JUIS pe- | HOBAaHWS TPHUHSITHS HOBAHUS IPUHSTHSL |- TOJOBasi MPOICHTHAs cTaBka 18%, mora-
IICHUS CTaH- | YIPaBICHYECKUX yIpaBICHYECKHX  [ICHUE J0Jra eXeKBapTajibHoe. BTopoii Ba-
JapTHBIX  OpO- | pelIeHHIA. PCIICHUIA. PUAHT — €XEMEeCSYHOe TMOoTalleHHe J0ra,
(eccHoHaTbHBIX 00lIasi BhIIUIATa IO MpoleHTaM 125Thic.
3aja4, HTEpIpe- Yuemp ncnonb-  hyGei.
THPOBATh  IOIY- 30BaTh MAaTEMATH- D Ecth Tpu BapuanTa pasmerienus 200000
YeHHBIE Marema- CCKHC MCTOIBI M 1hy( B GaHKe HA TpH roja. IlepBbiil — ¢ BbI-
THYCCKUEC pe- MonenumIs 000¢-  [yaroii IPOLECHTOB B KOHIIE CPOKa IIPH IO
3yJIbTaThI HOBAaHHS MPUHS- noBoii mpoieHTHOU craBke 18%. Bropoii

THUA YIIPABJICHYC-

BAPpHUAHT — CKCMCCIYHOC HAYUCJICHHUC IIPO-




CKHX pEIIeHUH.

[[CHTOB B KOHIIC KaXKIOrO Tepuoja TpH|
[YCIIOBUHM TOJJOBOM INPOLIEHTHON cTaBKu 8%,
TPEeTHil BapUaHT — €XKEKBapTAIHLHOE HAYMC-
IIeHNE MPOIICHTOB B HAYale KaXJOTO IMepH-
0/1a, €CITM TO/I0Bas MPOIIeHTHAs cTaBka 12%

CrocoOGHOCTh
OPUMEHSTh  Ma-
TEeMaTHYECKHUE
METOABI JUIS pe-
HICHHS CTaH-
JapTHBIX  MPO-
(heccHOHATEHBIX
3aja4, HTepIpe-
THPOBAaTh  IOJY-
YeHHBIE Marema-
THYECKHUE pe-
3yJIBTATHI

3.ConepxaTenbHO
UHTEPIPETUPYET pe-
3yJIBTaThI, TOTYYCH-
HBIC

3uamep METOIBI
MOJTyYeHUs pe-
3yJBTAaTOB MPHU
HCITOJIb30BAHUH
MaTeMaTuye-
CKHX MOJICNCH.

Yuemen nurep-
MIPETUPOBATH
pe3yibTarhl,
HOJ'Iy‘IGHHI;IC
npu HUCIIOJIB30-
BaHUU MaTeMa-
THYECCKUXMOIC-
JIEN.

1. Bapsupys pasmep BKJIaJa, CPOK BKJIaAa U
[POLICHTHYIO CTABKY, ONIPECIIUTD YCIOBUS,
[IpY KOTOPBIX CyMMa BO3Bparta BKiIaja Oy-
IET COCTABIATH TPEOYEMYIO CYMMY
(600000py0.). BemuunHa NpOIICHTHOM CTaB-
KW HE JI0JDKHA OBITH OoJbie 8%, pasmep
Bri1aga — He Oonee 400000 pyOei.

.Ha HexoTOpOM mpennpusTHH MPOU3BOISIT
ITBa BHJ]a TOBapoOB, MPHYEM TOBAp TEPBOTO
Buaa peanusyercs 1o 1ene 8 geH. Ex., To-
Bap BTOporo Bujga — mo nere 10 nmen. En.
3aTpaThl Ha MPOU3BOJICTBO 3THUX TOBAPOR
ommceiBatoTcs pynkumeit. [Ipu kakux o0be-
MaX X U Yy IPOU3BOJACTBA 3THUX TOBAPOB|
MPUOBLTE TPEATIPUATHS OyAEeT MaKCHMAllb-|
HoiT? UeMy paBHa 3Ta MpUOBLIH?

3. CoBxo3bl Al, A2, A3 BBIIEIAIOT COOTH
BeTcTBeHHO 30, 40 m 20 m. Mojoka s
exeqHeBHOTO cHaOkeHms IexoB( Bl, B2,
B3, B4),semyckaromux npoaykiuo. Ctou-
MOCTh TIEPEBO3KH W TIOTPEOHOCTH IYHKTOB
ImaHel B TAOIAILLE.

CoBx03 [ToTpeburens [Ipennasz-

Ha4YeHO
JJ1sI BEIBO3a
Bl B2 B3 B4

Al 2 3 5 4 30

A2 3 2 4 1 40

A3 4 3 2 6 20

[loT-

peo-

HOCTB 20 25 35 10 90
TpeOyeTcss OopraHn3oBaTh CHAOKEHHE Ta-
KM 00pa3oM, YTOOBI TOJNIHOCTBIO obecte-
YUTH TOTPEOHWTENIEH MOJIOKOM W TpaHC-
MOPTHBIE PACX0/Ibl OBUIN MUHUMAJIBHBIMU.

8. IlepeuyeHb OCHOBHOWI W [JONOJHHMTEJILHON Y4YeOHOH JMTEepPaTyphl,
HEe00X0IUMOM 1JIS1 OCBOCHHUS TUCITHIIIINHBI

OcHoBHas JMTEpaTypa
1. Jpoosmmesa WU.B., IpoObimes FO.A. ®ynkuuun MS EXxcel: cuntakacuc wu
WCIIOJB30BaHUE TMPU PEHICHUM MaTEeMaTHUYEeCKUX W TMPUKIAAHBIX 3aJad. Y4eOHoe

nocobue. — Kanyra:

HETNOCTPEICTBEHHBIN

2. 3apgamaeB, C.A. Marematnka Ha s3pike R: yueOnuk / C.A. 3anmanacs;
@®uHaHcoBbIM yHHBepcuTeT npu [IpaBurensctBe PO, JlemaprameHT aHanu3a JaHHBIX,
MPUHATHUS pelieHui u GuHAHCOBBIX TexHonorui. — Mocksa: [Ipomereit, 2018. — 324 c.

«Kanyxckuili medatHsii  aBop», 2023. —

156¢c. — Tekct



— Tekct : HenocpeacTBenHsil. -To xe: URL: Pexxum noctyna : 9bC: YHuBepcuteTckas
oubimoreka ownaiiH : https:/biblioclub.ru/index.php?page=book&i1d=494941 (nara
obpamenust: 16.09.2021). — TekcT : 27eKTPOHHBIH.

3. Marematuka B Excel: yueOnuk nns By3oB / O.A.bawk, 1.B.bepsun,
A.B.3omotaptok [u np.]; nox pex T. JI. @omuueBoi. — Mocksa: «IIpomerein, 2019. —
229 c. — TekcT HENmOCPEACTBEHHBIN

JlonoJiHUTeIbHAS JIUTEPaTypa

4. JlpoosimeBa M.B., JpoObimeB FO.A. KoMnbrOTepHBI MNPaKTHUKYM.y4eOHOE
nocobue Kk naboparopubiM padotam.— Kamyra: UIT CrpensnoB M.A. (M3matenscTBO
«9upoc»), 2020.— 142 ¢. — TeKCT HENoOCpeICTBEHHBIN

5. Kpemep A.IIl. Beicmias maremaTvika il 3KOHOMHYECKOro OakajaBpuaTa:
Yuebnuk u mpaktukym / H.III. Kpemep [u ap.]; mox pen. H.III. Kpemepa - Mockga:
FOpaiit, 2012, 2013. - 910 c. — TekcT : HenmocpencTBeHHsbln.- To xe. - 2014. - OBC
FOpaiit. - URL: https://urait.ru/bcode/379996 (nata obpamenus: 07.06.2021).

6. CononoBuukoB A. C. Matematuka B skoHomuke. Y.1: JIuneitnas anredpa, 31
aHAIMTUYECKash TEOMETpUs W JIMHEHHOE MporpaMMUpOBaHuE: YUYEOHUK /i CTY/.
skoHomuu. crenl. By3oB /  A.C.ComomoBuukoB, B.A.babGaiinies, A.B.bpanios,
N.T".Illanapa - MockBa: @unancel u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c.— TekcT : HEMOCPEACTBEHHBIH.

/. ComomoBuukoB A. C. Marematuka B skoHomuKe. Y.2: MaremMatuueckuit
aHanu3: Yy4eOHUK 1 cTyA. dSkoHomud. cmerl. By30B / A.C. CoJIOJJOBHHKOB,
B.A.baGaiinieB, A.B.bpaunos, W.I'.Illannpa. - MockBa: ®UHAHCHI W CTAaTUCTHUKA;
Nudpa-M, 2003, 2005, 2007, 2011. - 557 c. — Tekct : HEMOCPEICTBEHHBI.

9. IlepeueHb pecypcoB HHGPOPMANUOHHO-TEJCKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOUMBIX /IJI51 OCBOEHHS TUCUMILINHBI

1. UudopmanmoHHo-00pa3oBaTebHbIN MOpTa OUHAHCOBOTO YHUBEPCUTETA TIPH

[IpaButensctBe Poccuiickoit @enepanmu http://portal.ufrf.ru/.

2. Caiit kadenps! «busHec-uHbOpMaTHKa U BBICIIAs MaTeMmaTtukay Kamy:kckoro
bununana OuHyHUBEPCUTETA

http://www.fa.ru/fil/kaluga/org/chair/math/Pages/Home.aspx

3. DnekrponHas oubnmoreka dunancoBoro yausepcutera (Ob) http://elib.fa.ru/

4. DnextponHo-oubnuoreunas cucrema BOOK.RU http://www.book.ru

5.  DnekTpoHHO-OMONMMOTEUHas cUcTeMa «YHUBEpPCUTETCKas OuOImoTeka
OHJIAH»

http://biblioclub.ru/

6. DneKTpoHHO-0MOIKMoTeYHas cucteMa Znanium http://www.znanium.com

7. DIeKTPOHHO-OUGIHOTeuHas cucTeMa n3narenscta «FOPAUT» https://urait.ru/

8. DNeKTpOHHO-OMOIMOTEeYHAs cUcTeMa u3aTenbeTBa [Ipocnekt

http://ebs.prospekt.org/books

9. DIeKTPOHHO-OMOIMOTEUHAS cucTtema M31aTeNIbCTBA «JIanby»
https://e.lanbook.com/

10.OnmektponHass ~ 6mubmmoreka  M3matenbckoro  goma  «I'peGeHHUKOBY
https://grebennikon.ru/



http://www.fa.ru/fil/kaluga/org/chair/math/Pages/Home.aspx

10. MeToauveckue yKa3aHus 1l 00y4AIOIIUXCA M0 OCBOCHHUIO TUCHMILIMHBI

OOyuyaromuMcsi B paMKax CaMOCTOATENbHOM paboThl CleayeT HCIOIb30BaTh
MeTtonuueckre peKOMEHJAlMU MO IUIAHUPOBAHUIO U OpraHU3allMM BHEAYIUTOPHOMU
CaMOCTOATENbHOM  palOThl  CTYAGHTOB MO  OOpa3oBaTElbHBIM  MPOTpaMMaM
OakanaBpuaTa ©M MaructpaTypel B @OUHAHCOBOM YHUBEPCUTETE, YTBEPKICHHBIC
[Tpukazom pexropa Ne1040/0 ot 11.05.2021 r.

CamocrosiTenbHas paboTa CTYJEHTOB NPOXOAUT BHEayAUTOpHO. OpraHuzanuu
CaMOCTOATENILHOM ~ padOThl  CIY’)KUT  y4eOHO-TEMATHYECKMH  IUIAH  U3YYEHUS
JUCUUIUIMHBL. B TaHHOM IUTaHe yKa3aHa TEMaTUKAa CEMHHAPOB, BONPOCHI M 3aJaHUs IS
CaMOCTOSITENILHOTO u3ydeHus.. [Ipu opopmiieHnn KOHCTIEKTa 11e1ecO00pa3HO BBIIEIATD
HA3BaHUA TeM U (POPMYITUPOBKH BOIIPOCOB, OCHOBHBIE OTPECIICHNUS, TIPUMEPHI.

[Ipy moOAroTOBKE K CEMHUHApPy HEOOXOAMMO H3YyYUTh BOIPOCH CEMUHApA,
COOTBETCTBYIOLIMN TEOPETUYECKUI MaTepHall, aenast 1 ce0sd HeoOXOqUMbIE 3aIIUCH B
paboueit Terpanu. I[locae 3aHsATHII HEOOXOIMMO NMPOCMOTPEThH 3alIMCAHHBIE PEILICHUS U
BOCCTAaHOBUTH B PELIECHUSIX UMEIOIUECS TPOOEIIBL.

[Ipu 3aTpygHeHMM B PELIEHUU MPAKTUUYECKHX BOIPOCOB (3a7ad), MOKHO
o0paTuThCcs 3a KOHCYJbTalMel (IMOMOIBI0) K npenogaBatento. CeMuHapbl NPOXOJsT,
KaK IpaBWJIO, B HMHTEPAKTHUBHOW (opMe M MpenoiaBaTeslb YUUTHIBAET AKTUBHOCTH
oOyyaroluxcs, HalpaBiICHHYIO Ha pEIIECHUE IPEAJIOKEHHBIX BOIPOCOB (BapUAHTOB
3aJla4), a TAK’K€ BAPUAHTOB OTBETOB HA pElIaeMble BOIPOCHI (IIPOOIEMBI).

He cnenyer 0OosTbcsl naTh HEBEPHBIM OTBET WJIM JOMYCTUTh WMHYIO OIIHUOKY:
UCIIpaBJICHUE W aHaIM3 OMMOOK B pEXHUME OOLIEHUS C MpenojaBaTelieM H
COKYPCHUKaMH B X0JI€ CEMHUHapa CIoCOOCTBYET 0oJiee TIIyOOKOMY OCBOCHHIO Y4EOHOTO
MaTepuana M NpeaynpekJaeT BO3HHMKHOBEHHE OMMOOK B AaibHeimieMm. /[omamnue
3aaHus (MMOATOTOBKY K 3aHSTHSIM) CIIEyeT OCYIIECTBIATH peryisipHo. Ecnu To mmm
MHOE 3aJlaHue, MpH MOATOTOBKE K CEMHUHApy BBI3BAIO 3aTpyJHEHHE, HEOOXOIUMO
o0paTuThCs K TNPENOAABaTENI0 3a KOHCYJIbTaMEW. PeryispHOCTb B BBINOJIHEHUU
JIOMAIIHUX 3aJlaHuil (MOATOTOBKE K 3aHATUSIM) - BAaXKHBIM (DAKTOp KaueCTBEHHOIO
OCBOCHHSI TUCLUTIIINHBI.

MeToanyeckue pPeKOMEHJAUMH 1O OOYYECHHI0 JIMI C OIrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

[Tpodeccopcko-npenoaBaTebCKUit COCTaB 3HAKOMUTCS c
MICUXOJOTO(U3UOIOTUYECKUMHU OCOOEHHOCTSIMUA OOYYalOIIMXCAd WHBAIUAOB U JIUL[ C
OTpaHUYEHHBIMU  BO3MOXHOCTsIMU  3710poBbs  (OB3). Ilpu  HeobxoaumocTu
OCYUIECTBJISIETCS.  JONOJIHUTENIbHAsT  MOJJAEpXKKAa  MPENnojaBaHUsl  ThIOTOPaMH,
MICUXOJIOTaMHU, COIMANIbHBIMU PAOOTHUKAMU, MPOUIEANIMMHU MOATOTOBKY ACCUCTEHTAMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanussMu Munoopaayku PO (yTs.
8 ampens 2014 r. Ne AK-44/05BH) B Kypce TIpenronaraercsi HCIOIb30BaTh
COLIMAJbHOAKTUBHBIE UM pEeQIEKCHUBHbIE  METOAbl  OOYYEHMs,  TEXHOJOTHU
COLIMOKYJIFTYpPHOM peadmiIuTaluyd C 1eJbl0 OKa3aHus TIOMOIIM B YCTaHOBJICHUU
MOJIHOLUEHHBIX MEXKJIMYHOCTHBIX OTHOIIEHMH C JPYTMMH CTYACHTaMH, CO3JaHHUH
KOM(pOPTHOTO TCUXOJOTMYECKOro KiIuMara B cTyaeHudeckoil rpymnme. Ilonbop u
pa3palboTka y4yeOHbIX MaTepHaIOB IPOU3BOIATCS C YUETOM MPEIOCTABIICHUSI MaTeprasa



B pa3iMyHBIX (popmax: ayauanbHOW, BU3yaJbHOM, C MCIOJB30BAHMEM CIEIHAIbHBIX
TEXHUYECKUX CPEJCTB M MHPOPMALMOHHBIX cucTeM. OCBOEHHE AUCIUIUIMHBI JTUIIAMU C
OB3 ocymecTBisieTcs ¢ UCHOIB30BAaHUEM CPEACTB 00YUEHHs OOLIEro M CIEeNHUaIbHOTO
Ha3HaueHUs (TMEePCOHANIBHOTO M KOJUIGKTMBHOTO UCIOJb30BaHUs). MarepuaibHO-
TEXHUYECKOEe 00EeCIeueHHe MpeaycMaTpUBaET MPHUCIIOCOOICHUE ayIUTOPHI K HYKIAaM
m ¢ OB3. ®opma nmpoBeneHuss aTTeCTallUd JUIsl  CTYAECHTOB-MHBAJIHJIOB
YCTaHABJIMBACTCS C yUETOM MHIUBUAYAIBHBIX ICUXO()U3MUECKIX 0COOEHHOCTEH.

s crynentoB ¢ OB3 npegycmaTtpuBaetcs 1ocTynHas popMa mpe1oCTaBlICHUs
3aJJaHUI OIEHOYHBIX CPEACTB, @ UMEHHO:

® B MEUATHOW WIIU AJIEKTPOHHOW (popme (I JHIl C HAPYIICHUSIMU OIMOPHO-
JIBUTATEIILHOTO amnmapaTa);

® B Me4aTHOW (opMe WM IIEKTPOHHOU (hopMe C YBETMYEHHBIM MIPUPTOM H
KOHTPACTHOCTBIO (IS JIUI C HAPYIICHUSIMHU CIyXa, PeUd, 3pCHHS);

® METOJOM YTEHHUS ACCHUCTEHTOM 3aJaHus BCIAyX (VIS JHI ¢ HapyIICHUSIMHU
3penusi). CTyieHTaM ¢ MHBAJIUIHOCTBIO YBEJIMYUBAETCS BpEMsl HAa MOJITOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

JUis TakuX CTYAEHTOB IPEIyCMaTpPUBAECTCS TOCTyIHas opMa MpeaoCTaBICHUS
OTBETOB Ha 3a/1aHHUs, @ UMEHHO:

® MUCbMEHHO Ha Oymare wiu HaOOpOM OTBETOB HA KOMITBIOTEpE (ISl JUI] C
HapyLICHUAMH CIyXa, peun);

e BBHIOOPOM OTBETa W3 BO3MOXHBIX BAPUAHTOB C HCIOJIb30BAHUEM YCIYT
ACCHCTEHTA (7151 JIUI] C HAPYIIEHUSIMHU OMTOPHO-/IBUTATEIILHOTO aniapara);

® YCTHO (IS JIMI] C HApYIICHUSIMH 3PEHUs, ONMOPHO-/IBUTATEIILHOTO arlnapara).
[Tpu HEeoOxomuMOCTH ISl OOyYaroIUXCsSd C MHBAJIUMAHOCTBHIO IMPOLEAYpa OLIEHWBAHUSA
pe3yJIbTaTOB 00YUYEHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

MeToanyecKue peKOMEH/IAlUH 0 BBINOJHEHUI0 KOHTPOJIBLHOI padoThI
Meroauyeckue pPEKOMEHJAIMU IO BBIINOJIHEHUIO KOHTPOJBHOH PadoThI
IPENYCMOTPEHbl B «METOINYECKUX PEKOMEHJAUUAX I10 IOATOTOBKE HANMCAHUIO U
o(OpPMIICHUIO KOHTPOJIbHOU paldoThI», pa3pabaThiBacMOM MpernojaBaresieM Kadeapsl
Ha y4eOHBII roji, B KOTOPOM peanu3yeTcs yueOHasi AUCIUIUINHBI
11. Ilepeyenr UHGPOPMALMOHHBIX TEXHOJOIMH, MCHOJb3YeMbIX INPH
OCYLIECTBJICHMH 00pa30BaTeJbHOr0 Impouecca M0 JAUCHMILVIMHE, BKJIKOYAs
nepeYeHb HeO00XOAUMOI0 NPOrPaAaMMHOIO o0ecnevyeHUsi M HHGOPMALMOHHBIX
CIIPABOYHBIX cHCTeM (IPH HEOOXOAUMOCTH)
11.1 KoMIJIeKT JIMIEH3HOHHOT0 NMPOrPAMMHOr0 o0ecrneyeHus
1. AmnrtuBupycHas 3amuta ESET NOD32
2. Windows, Microsoft Office
3. Astra Linux

11.2 CoBpemeHnnble npodeccoHATbHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Undopmanmonno-npaBoBas cucteMa «KoncynbranT [1mtocy;

2. UndopmanmonHo-npaBoBas cucrema «I'apanty;



11.3 CepTu¢uuupoBaHHbIe MPOrPaMMHbIE U ANINAPATHBIE CPEACTBA 3alI[U-
Thl HHPOpMaALIH

CepTuduirpoBaHHble TPOIPaMMHBIE U allllapaTHBIE CPEACTBA 3alUUThl HHPOP-
Mally He IPETyCMOTPEHBI

12. Onucanne MaTepuaJbHO-TeXHHYeCKOW 0a3bl, HEOOXOAUMOI JJHA 0CYy-
1IeCTBJIEHHUsI 00Pa30BaTEeJIbLHOIO MpoIecca 10 AMCIUIINHE

- ayAUTOPUH JJIsl TIPOBEJICHUS JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUM, 000pyI0-
BaHHBIC BHUJICOMPOCKITMOHHBIM O0OpYAOBAaHUEM ISl TIPE3CHTAIINN, CPEACTBAMHU 3BYKO-
BOCITPOU3BEICHUS, IKPAHOM, TOCKON MEJIOBON/MHTEPAKTHBHOM;

- OMOIMOTEKyY, UMEIONTYI0 pabodyre MecTa I CTYIASHTOB, OCHAIEHHBIC KOM-
NbIOTEPaMU € JOCTYNOM K 0a3aMm JaHHBIX U ceTu VIHTEpHET

- KOMITBIOTEPHBIE KJIACChI ¢ HAOOPOM JIMIICH3MOHHOTO 0a30BOTO MPOTPAMMHOTO
obOecrieueHus I MMPOBEICHUS MPAKTUYCCKUX 3aHATUN U BBIXOJOM B IJIOOATBHYIO CETh
Internet;

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH

B mporiecce u3yuenus nuctuiuinasl «l{udposas MmaremaTuka Ha s3bike R u EX-
cel » npeanonaraercs:

® COIPOBOXKJICHUE Kypca MPE3EHTAIMSIMH, BKIIOYAIOIIUMU TEOPETUUYECKUE CBE-
JICHUS U IPUMEPAMU PEIICHUs 3a/1a4;

e COoBMeCTHas padoTa IO BBISABICHUIO U IpuMeHeHuto omnmuii Excel u R;

® PACCMOTPEHUE HA MPAKTUYECKUX 3aHATUAX KaK MATEMATHUYECKUX, TaK U IMPO-
(hecCHOHAIPHO-OPUEHTUPOBAHHBIX 3aJlad C HCMOJb30BAaHUEM BO3MOXHOCTEH R w
Excel.

® CaMOCTOSTEIbHOE BBIMOJHEHUE 3aJaHUM TI0 COCTABJIICHUIO W peaav3aluu
KOMITBIOTEPHBIX MPOrPaMM;

® MPEJCTABIICHUE PE3YJIbTATOB UHIUBUIYAIBHOW W TPYIIIOBOM CAMOCTOSITEIIb-
HOM HCCIIeI0BATEIbCKOM paboTHI,

® BUPTYaJIbHOE OOIIICHUE B TEUCHHUE CPOKA M3YUCHHS Kypca B IIeJIsIX obecreye-
HUS JICKIIUHA W MPAKTHYECKUX 3aHITHH HEOOXOIMMBIM MaTEpPHAIOM U TaKKe KOHTPOJIS
CaMOCTOSITeIbHOM PabOTHI CTYICHTOB.



