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PaGouas mporpamma mpenHasHaueHa JUIsl TIpernojaBaHus nuciuiuinabl «ludpoBas maremarnka Ha
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Conep:xkanue

HaumenoBanue nUCIUIUIMHBI

[lepeueHp mIaHUPYyEMbIX PE3yJIbTATOB OCBOEHHUS 00pa30BaTEIbHONW MPOTrpamMMbl
(mepedyeHb KOMIIETEHIHIA) ¢ yKa3aHHMEM HMHIMKATOPOB UX JOCTHIKCHHUS W IUIAHUPY-
€MBIX pe3yJbTaTOB O0YUEHHUS MO TUCIUILINHE

MecTo TUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMbl

O0beM AMCUMITIUHBI (MOYJIS) B 3aYETHBIX €IMHMIIAX U B aKaJEMHUYECKUX Yacax C
BBIJICTICHHEM 00beMa ayJUTOPHOU (JIEKIIMH, CEMUHAPBI) U CAaMOCTOSITENILHOU pabo-
ThI 00 yYaOIIHUXCS

Copnepxkanue TUCUUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3zesiaM) JUCIUTLIU-
HBI C yKa3aHUEM HX 00bEeMOB (B aKaJleMUUYECKUX 4Yacax) U BUJOB YUeOHBIX 3aHATUN

51 ConepsxkaHue JUCITUTUIHHBI
5.2 VuebHO-TEMAaTHUECKUH TIIaH
5.3 ConepkaHue CeMUHAPOB, MPAKTUYECKUX 3aHATHH

[Tepedenb yueOHO-METOAMUYECKOTO OOECTIEUEHUS AJIsl CAMOCTOSITEIbHON paboThI

00yJaronuxcs mo IUCHUTLITNHE

6.1 HepequL BOIIPOCOB, OTBOAMMBIX Ha CaMOCTOATECILHOC OCBOCHUEC NVCIUIIIINHBI,
(hopMBI BHEAYAUTOPHOM CAMOCTOSATENEHONW PaOOTHI

6.2 IIepedyens BONPOCOB, 3afaHUN, TEM JJIS TOATOTOBKY K TEKYILEMY KOHTPOJIIO

@DOH/ OLICHOUHBIX CPEJICTB JUIsl IPOBEACHUS IPOMEXKYTOUHON aTTecTalluu o0yyda-

IOLUXCA 10 TUCHUIUINHE

[TepeueHb OCHOBHOH U JONOIHUTENBHOM yueOHOI auTEepaTyphl, HEOOXOIUMOM IS

OCBOEHUS AUCLUITIIUHBI

[Tepeuens pecypcoB HUHPOPMALMOHHO — TEJIEKOMMYHUKALMOHHOM cetH «MHTep-

HET», HEOOXOAMMBIX JIJIsl OCBOCHUS TUCIUILITMHBI

Meroandeckue yka3zaHus 1Jis 00y4aromuXxcs N0 OCBOCHUIO JUCIIUIUIMHBI

[TepeueHr MHPOPMATMOHHBIX TEXHOJIOTHH, UCIIOJIB3YEMBIX MPU OCYILIECTBICHUI

00pa3oBaTeNbHOTO Mpoliecca 10 AUCIUILIMHE, BKII0Yas IepeueHb HE0OX0JUMOro

IPOrpaMMHOTr0 oOecreueHus: 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

11.1 KoMIIeKT JUIEH3MOHHOTO MPOrpaMMHOI0 00eceueHus

11.2 Cospemennble mnpodeccHoHaTbHBIE 0a3bl JTaHHBIX W WH(POPMAIMOHHBIC
CIIPaBOYHBIE CHCTEMBI

11.3 CeprudunupoBaHHble MPOTPAMMHBIC U alIllapaTHBIE CPEJICTBA 3aIIUTHl MH-
bopmanuu

Onucanue MatepralbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM AJIsl OCYILIECTBICHUS

00pa30BaTeNbHOTO Mpolecca MO AUCHUIINHE
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1. HaumeHoBaHue 1M CUMIJIMHBI
«udposas maremaruka Ha si3p1ke R u Excel».

2. IlepeyeHb mNJIAHUpPYEMBIX pe3yJbTATOB OCBOEHHS 00pa3oBaTeJIbHOI

nporpaMMbl  (NepedyeHb KOMIETEeHHIMil) ¢ YyKa3aHHeM MHANKATOPOB HX
AOCTHKEHUS U IJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHUs M0 TUCHHUILINHE
Tabmura 1
Pe3yabTaThl 00y4yeHus (3HAHMS,
Kon YMeHHUsI U BJIaJIeHHs1), COOTHe-
KoMIIe- Haumenosanue Muuxaropet focruike- céHHBbIE ¢ KOMIIETEeHUMSAMH/ UH-
TeHIINHU KOMITET ¢ HUS KOMIETCHITHH AUKATOPAMH T0CTHKEHHUST KOM-
neTeHnui
YK-4 Criocob6HOCTh nctoib- | 1. Mcnons3yer OCHOBHBIE JHAHUE OCHOBHBIX METOJIOB TIOJY-
30BaThIIPUKIIATHOC METOJBl M CPEICTBA MOJy- YCHHUS, IPEICTABICHHS, XPAaHCHHUS U
IporpaMMHO€E oOecrie- | YeHus, IIpeJICTaBIEeHUs], 00pabOTKU TaHHBIX
YCHUE MPUPEIICHUH XpaHeHusT ©u  00paboOTKH
IpoecCHOHANBHBIX JIAHHDIX. Ymenue npuMeHsITh OCHOBHBIEME-
sajad. TOJIbI TTOJTYYCHHSI, TIPEIICTABIICHUS,
XpaHeHUs1 HOOPaOOTKU JTAaHHBIX.
2. JlemoHcTpHpyeT Biaje-| Jnanue NpopecCHOHATBHBIX Ia-
HUE TPO(ECCHOHATHHBIMU| KETOB IMPUKIIATHBIX IPOTPaMM
MaKeTaMu TIPUKJIATHBIX|
MpOrpaMm Ymenue vcnonbp3zoBaTh MpodeccH-
OHAJILHBIC  TIAKEThI TPHUKJIAIHBIX
porpaMm
3. Beibupaet Heobxoaumoe | 3Hanue MPUKIATHOTO IPOTpaMM-
MPUKIIJHOE TPOrPaMMHOE | HOTO 00ecredeHus
obecrniedyeHre B 3aBUCUMO-
CTH OT pemiaeMoii 3a1aun. | Ymenue BrIOUpaTh HEOOXOIUMOE
MpUKIaTHOEe OOecleyeHne B 3a-
BHCHMOCTH OT PelIaeMbIX 3aja4
4. Ucnonb3yeT npukiagHoe | 3Jnanue Ha3HAuYCHUE IPUKIATHOTO
MporpaMMHOe oOecrieueHrne| MPOrpaMMHOTO 00ecTieUeHUS
JUTSL peIICHHsI KOHKPETHBIX
TIPUKJIATHBIX 33134, Ymenue vicionb3oBath NPUKIAI-
HOE TPOrpaMMHOE 00ecTiedeHre
JUTSI pEIICHUS] KOHKPETHBIX MPH-
KJIQJHBIX 33]1a4
IMIKH-3 | Croco6HOCTH OCy- 1. TIIpoBomut  cbop, JHaHue MaTEMaTUYECKUX METO/IOB,
IECTBIATH COOP,00pa- | 06pabOTKy M CTaTHCTHYE MPUMEHSIEMBIX TpU cbOope, oOpa-
60TI§YH CTaTUCTHYC- CKMU aHaJu3 JaHHBIX JJs OOTKEe M aHaJW3e JaHHBIX MPH pe-
CKHI aHalU3 NAHHBIX, | yoremyg ¢unHaHCOBO- mienun  QUHAHCOBO-?KOHOMHYEC-
TMPUMCHATD MATCMATH= | o yommaeckux 3amau. KHX 3a/1a4.
YECKUE METOBI JIJIS
PCHICHUS CTaHTapTHBIX Vmenue uctonib30BaTh METObI
pO(eccHOHAbHBIX c6opa, 06paboTKU U aHATU3a JaH-
(unancoso- HBIX TIPU pelIeHud PUHAHCOBO -
HPKOHOMUYECKHUX 3a/1a4, YKOHOMHUYECKHX 3221




UHTEPIPETUPOBATHIIO-
Jy4YEHHBIE PE3YJIbTATHI.

2. ®opMynHupyeT MaTeMa-
TUYECKHE IDCTAHOBKH (H-
HaHCOBO-DKOHOMUYECKUX
3ajad, MepexouT  OTIKO-
HOMHWYCCKHUX ITOCTAHOBOK

3aga4 KMaTeMaTH-
YECKHM MO/ICIISIM.

3nanue MareMaTH4eCKHX METOIOB
U Mojenell (pUHAHCOBO-2KOHOMH-
YEeCKUX 3amad

Ymenue vicrion,30BaTh MaTeMaTH-
YECKHUE METObI UMOJICTIH JIJIS pe-
meHus: GUHAHCOBO-PKOHOMUYEC-
KUX 3a7a4

3. CUCTeMHO MOJIXOAMUTK
BBIOOPY MaTeMaTHYECKUX
METOJI0B U MMH(opMaIu-
OHHBIX TEXHOJIOTUH JJIsIpe-
LIEHUs1 KOHKPETHBIX
(uHaHCOBO-?KOHOMHYEC-
KMX 3a7ad B mpodeccuo-
HaJIbHOM 00acTH.

3nanue MaTeMaTHYECKUX METO-
JIOB ¥ HH()OPMAIIMOHHBIX TEXHO-
JIOTUH MCTIONB3YEMBIX ISl pellie-
HUS KOHKPETHBIX (DMHAHCOBO-
SKOHOMMYECKHUX 3a0aY

Yuenue BoiOupars b MaTeMaTH-
YEeCKHE METO/Ibl M HH(POPMAIIHOH-
HBIC TEXHOJIOTHH, HCIOJIb3YyeMbIC
JUTSI pEIICHUST KOHKPETHBIX (H-
HAaHCOBO-3KOHOMHYECKHUX 3a/ad4.

4.  AnHamusupyer peyilb-
TaTbhl MCCJEOBAHUS MaTe-
MAaTHYECKHUX MozeleH
(UHAHCOBO-?KOHOMHYEC-
KHUX 3aJad M JIeJlaeT Ha MX
OCHOBAHHUU  KOJMYECTBEH-
HbIC ¥ KAYECTBCHHBIC BBI-
BOJIBI U PEKOMEHIAIMH TI0
IPUHATUIO (UHAHCOBO-
HKOHOMHYECKUX pere-
HHUM.

3nanue METOIOB aHAIN3a PE3YIib-
TaTOB MCCJICIOBAHUS MaTeMaTHYe-
CKHX MojIeTei (uHAHCOBO-
HSKOHOMHYECKHX 337ady u (Popmy-
JIMPOBKU KOJMYCCTBEHHBIX U Kaye-
CTBEHHBIX BBIBOJIOB.

Ymenue wvHTEpHpETUPOBATH pe-
3yJbTaThl, TOJYYCHHBIC MPU UC-

CJIEIOBAHMM MAaTeMaTH4YECKUX MO-
neneit  (UHAHCOBO-PKOHOMMYEC-
KHMX 3aJa4, JelaTb Ha UX OCHOBE
KOJIMYECTBEHHBIC U Ka4ECTBCHHBIC
BBIBOJIbI M1 PEKOMEHIAlIUU 110 IIPH-
HATHIO  (DPMHAHCOBO-3KOHOMHUYEC-
KHMX PEIICHUM.




3. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl
Hucnumunaa «[{udpoBas matemarnka Ha s3bike R 1 Excel» otHocuTes k Lukmy
MaTeMaTUuKu U uHpopMaTuku HarpasieHus nmoaroroBku 38.03.01 «3konomuka» (06pa3o-
BaTEJIbHBIC MPOTrPaMMbl «DKOHOMHKA U (pUHAHCH, "bHU3Hec-aHAU3, HAJIOTH U ayauT").

Kox nuciimnommae: b.1.1.2.3.

4. Oobem IIHCHHHJIHHLI(MOI[yJIH) B 3QaY€THbLIX C¢AMHHUIIAX U B aKAACMHUYCCKHUX
qacax ¢ BbIIACJICHHUEM o0bema ayIlI/ITOPHOﬁ (.]'IeK]_lI/ll/l, CeMI/IHapr) H CAMOCTOSITEIbHOM

padoThI 00y4aOIUXCH

Ilpozpamma «Ikonomuka u punancel», 0UHAA U OYHO-304UHAA POPMbBL 00YUeHUS

Tabnua 2
N Beero Cemectp 1 Cemectp 2
Buj yueOHoi#i paGoThl HO AUCHUIINHE (B3/emn
(B yacax) (B yacax)
yacax)
O01asi TPy10eMKOCTh TUCIHILIHHBI 4/144
Konumaxmmnas paboma - Ayoumopmsie 3anamus 68/50 34/16 34/34
Jlekuuun
CeMHUHApPBI, MPAKTUYECKUE 3aHITUS 68/50 34/16 34/34
Camocmoamenvnas paboma 76/94 38/36 38/58
Buj Texkyuiero KoHTposst Kontposbasle | Kontponbnas |KoHTposbHas
paboThI pabora pabora
Bua npomexyTo4HO aTTecCTALMHA 3aueTsl 3auer 3auer

Ilpozpamma "bu3nec-ananu3s, nanozu u ayoum'’, ounasn gpopma odyuenus

Tabnuua 3
. Beero Cemectp 1 Cemectp 2
Buj yueOHoii paGoThl HO JUCHUILINHE (B3/emn
(B yacax) (B yacax)
yacax)
O01asi TPy10€eMKOCTb 1M CHUIITHHBI 4/144
Konmaxmmuas paboma - Ayoumopmusie 3anamus 68 34 34
Jlekuun
CeMHUHapBl, NPAKTUYECKUE 3aHIATUS 68 34 34
Camocmoamenvnasn paboma 76 38 38
Buj Texkyuiero KOHTpoJIst Kontponbnsle | KontponbHas |KoHTposbHas
paboThI pabota pabota
Buja npoMexyToYHOM aTTecTaluu 3aueTsl 3auer 3auer

5. Copepxanue JIUCHUILIUHBI,

3AHATHM

5.1 Conepkanue TUCUMIIIIMHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc
Tabauunerit mpoueccop MS Excel, LibreOffice Calc; nonstus kuuru, aucra,
sueiikuB MS Excel, LibreOffice Calc; anpecarus u popmarupoBanue siueek; MaHH-

CTPYKTYPHpPOBaHHOe HO TeMaM (pa3aejam)
AUCHHUIUIMHBI C YKa3aHHEM HX 00beMOB (B aKajeMHYeCKHX 4Yacax) W BHAOB YYeOHBIX




NyJALUA C IUANa30HaMU sYE€EK; TUIbI JAHHBIX, BBOJ JAHHBIX U (POPMYII B SUEHKHU;
no100p mapaMeTpa,opraHu3alus CChUIOK.

Berpoennsie dynkiun MS Excel, LibreOffice Calc u ux npumenenue. Die-
MeHTapHbie GyHKuuu. Jlornueckue Qynkiuu. Oynkuuu nporHosuposanus (POCT,
TEHAEHIIM ). @ynkuuu noucka 1aHHbIX B HekoTopoM auanazone (IIPOCMOTP,
BIIP,I'TIP).

[Ipocteie u cnoxuble npoueHTbl. Ounancossie ¢ynkiuu. (I1IC, BC, TUIT,
CTABKA,KIIEP), BbluKClieHUE HAYMCICHUI O BKJIaJlaM M BBIILJIAT MO KpEAUTam,
TUTaH MOTAIICHUs KpeauTa.

CBoanble TaOMUIBI, KOHCOMUAALUA, (DUIBTP, PACIIUPEHHBIN (QUIbTP, QyHKIUU

B.

Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R u RStudio; ommcanue KOHCOIBHOTO MHTEpdeiica; 3arpy3ka u
akTuBanus OmOnuorek R; Tumbl gaHHBIX B R U mporpamMmmMmupoBaHue nepeMeHHbIX;
0azoBbleMaTeMaTH4ecKrue PyHKIMHU B R; co3gaHue noiap30BaTenbckux GyHKIui B R
U TOJAKIIOYEHHUE I0JIb30BATEIBCKUX OHOIMOTEK; JIOTMYECKUE KOHCTPYKIMH U
yCIIOBHBIE onepaTopsl B R; criocoObl uTeHus/3anucu B R TaHHBIX pazaudHbIX (op-
MaTOB.

Tema 3. ITocmpoenue epaghuxos ghynxuuui 6 R, MS Excel, LibreOffice Calc

YucnoBble (DYHKIMH UX CBOMCTBA M crnocoObl 3amanus. I'paduk (yHKIMH.
CnoxxHast 1 oOpaTHass (PyHKUMH. XapaKTepUCTUKH (DYHKIMI: YETHOCTh M HEYeT-
HOCTb, IEPUOANYHOCTD, MOHOTOHHOCTbD, OTPAaHHYEHHOCTb.

Tema 4. Boiuucnenue npedena ¢pynxyuu ¢ R, MS Excel, LibreOffice Calc

[Ipenen uucnoBoil nocnenoaTenbHocTU. [Ipenen pyHKkunM HA OGECKOHEYHO-
CTU U B Touke. OQHOCTOPOHHME Ipenenbl. beckoHeYHO Mayible M OECKOHEYHO
oomnpive GpyHkiuu. [1epBoiil 1 BTOpoii 3amedaTesbHbIe TIPEIEIbI.

HemnpepsiBHOCTE (pyHKIIMU B TOuke. Touku paspeiBa (yHkiuuu. CBoiCTBa
GyHKIINNA, HETTPEPHIBHBIX HA OTPE3Ke. ACHUMIITOTHI rpaduka QyHKIUH.

Tema 5. Botuucnenue npouseoonou pynkuyuu ¢ mouxe ¢ R, MS Excel, LibreOffice
Calc

[IpousBognas u auddepeniman (QyHKIUU OJHOW TMEpEeMEHHOW. DIacTud-
HOCTb (DYHKIIMU U ee mpuMeHeHue. [[pon3BoAHbIE BBICIINX MOPSIKOB.

JlokanbHbI 3KcTpeMyM (GyHKUMH. Beimykibie (BorHyThie) pyHKIUU. ToukH
neperuba. OOmas cxema ucciaeAoBaHus (YHKIMM U TMOCTPOEHUs €€ rpaduka.
Haubonpiieen HauMeHbIlIee 3HAYCHHS HETIPEPBIBHOW (DYHKITMK Ha OTPE3KeE.

Tema 6. Hucnennoe naxoicoenue onpeoeneHHo20 u HecoOCMEEeHH020 UHMezPana
¢ R, Excel, LibreOffice Calc

Heonpenenennsiit narerpan. Onpeaenennsiii uarerpai. ®opmyna HeroToHa -
Jleitoauia. HecoOcTBEHHBIE MHTETPAITHI.

Tema 7. Onepayuu ¢ KOMNIEKCHbBIMU YUCIAMU U PeuieHue anzedpauiecKux ypasHe-
Huu

Kowmmnekcaple uncna. Pemenne anreOpandeckux ypaBHeHUI. Bwruumcienue
apu(PpMETUIECKUX BBIPAKECHU.

Tema 8. Ocnogbl pazpadomku RPUIOHCEHUTI 8 UHCMPYMEHMATbHOU cpede VVBA

Ocuogsr s3bika Visual Basic for Application. Co3nanue ¢ynkumii. [lonstue



oobekTa. OcHoBHBIE 00BekThI MS Excel, LibreOffice Calc. Makpocsl: Ha3HadYeHue,
CO3/1aHuE U peJaKTupoBaHue. PazpaboTka noiab30BaTENbCKUX JUATIOTOBBIX OKOH.

Tema 9. Onepauuu c mampuyamu 6 R, Excel, LibreOffice Calc
Apudmernueckue BEKTOpPbl M JIMHEWHBIE ONepaluu HajJ HUMHU. BekropHoe
npoctpanctBo R". JluneliHas 3aBHCHMOCTH (HE3aBHCHMOCTBH) CHCTEMBI BEKTOPOB.
ba3uc u pazMepHOCTb 7 BEKTOPHOIO IIpocTpaHcTBa. KoopauHaTel BEKTOpa B JaHHOM
6aszuce. CkansapHoe npou3BeqeHre BeKTopoB B R". JIIMHBI BEKTOPOB U Yol MEXIY
aumu B R". Onepanuu Hax matpumamu. Panr marpurel. OOpatHas matpuia. Pere-
HU€ MATPUYHBIX ypaBHEHNU BUuaa AX=5.
Omnpenenureny u ux cBoiicTea. [I[pumenenue onpenenureneit: 1) kpurepuii He
BBIPOXKICHHOCTH KBAJPaTHOW MAaTpHIIbl; 2) HAXOXKIEHUE paHra MaTpuibl; 3)

HaxOoXKJeHue 00paTHOM MATPHULIBI.

Tema 10. Pewmenue cucmemot nunenunsix ypasuenuii ¢ R, Excel, LibreOffice Calc
Perrenne cucteM JTMHEHHBIX aareOpandeckux ypaBHeHHH Metonam Kpamepa,
00paTHOW MaTpHIlBl ¥ MeTOI0M ["aycca
CoOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI KBAAPATHBIX MATPHII.

Tema 11. Pewmenue npuknaonwvix 3konomuueckux 3aoau ¢ R, Excel, LibreOffice Calc
HaxoxaeHue 31acTUHYHOCTH U IPYTHX MPEACTbHBIX BEIMYMH B MHUKPOIKOHO-
MHUKE; 3a/1a4¥ JTMHEHHOTO TPOrPaMMHUPOBAHUS B SKOHOMHKE: MUHUMH3AIIHMS Pacxo-
JI0B, MAaKCUMHM3AIIHs IPUOBLIH U JIp.; TPAHCIIOPTHAS 33a/a4a, 3a71a4a O Ha3HAYCHHUSX.

5.2 YyeOHO-TEeMAaTHYECKUH TLJIAH

IIporpamma «@UHAHCHI M KPEAUT», OYHAS M 0YHO-32049HAasi GOpMbI 00y4e-

HUS
Ta6auma 4
Ne | HaumenoBanue TpymoeMKOCTh B 4acax DopMBI TEKyIIEro
n/n | TeM(paszenoB) JUCLIH- KoHTakTHas paboTa- KOHTPOJIS yCIIEBa-
ILIHH AynuropHas paboTa CMOCTH
Becero | O6mas,B | Jlek- | Cemunapsl, [CamocTOs-
T.4.. WU | IPAKT.3aHST. [TEIbHAsS
[paborta
1 [Beememme B MS 25 14/10 - 14/10 11/15 AyIUTOpHBIC
Excel CaMOCTOSATEIb-
2 [Boencmme B R u 18 8/6 . 8/6 10/12 | Hwie  paborl,
. TECTHPOBAHHE.
RStudio @ o
POHTAJILHBIN U
[TocTpoeHue WHIMBHALyalTb-
3 [rpa¢uKoB QyHKIMHA 12 6/4 - 6/4 6/8 HBIi{ OIPOCEHL.
B R, MS Excel VyacTtue Bpe-
BrrurcieHue IICHUH 3ajaYHa
4 |npenena (QyHKITTH 8 4/2 - 4/2 4/6 MPAKTHICCKIX
B R, MS Excel s3augaruax. Co-
BEIYHCIIeHIE OeceoBaHMS 110
5 [mpou3BOAHON PYHKIIMH 16 8/4 - 8/4 8/12 AOMAIIHUM 3a-
B Touke BR, MS Excel MaHUAM.




YucneHHoe HaX0KICHUE
OTIPENIeNIEHHOTO U HC00-
6 [(ctBenHOro wuHterpaga B 13 6/4 - 6/4 7/9
Excel R,
Omnepanyu ¢ KOMIUICKCH
HBIMH YHCJIAMH U [BIIC
7 |aue anrebpanyecknx| 4 2/2 - 2/2 212
YpaBHEHUM.
OCHOBBI Pa3pabOTKH
[IPUIIOKEHU I B
8 [MHCTpYMEHTAIBHOU 10 4/3 - 4/3 6/7
cpene VBA
Ornepanuu c
9 marpumamu B EXxcel 14 6/5 - 6/5 8/9
1 R
Perienue cucTeMsl Jin-
10 [HeliHBIX ypaBHEHHU B 9 4/4 - 4/4 5/5
Excel u R.
Perienne npuKIIaIHbIX
11 PKOHOMHYECKHX 15 6/5 - 6/6 9/9
sagay B R, Excel
B LIEJIOM o 144 68/50 - 68/50 76/94 KonTtpoibHbie
TUCIIAIIIIHE paboThI
toro B % 47%/35% - 100% 53%/65%
IIporpamma «bu3Hec-aHaau3,», 04Has popma 00y4eHust
Tabnuua 5
Ne | HaumeHoBaHue TpynoemMKoCTb B yacax DOpMBI TEKYILIETO
n/m | TeM(pa3ienoB) JUCIIH- KoHTakTHasi paboTa- KOHTpPOJI yCIIeBa-
IUTHH AynuropHas pabota CMOCTH
Bcero | OOmas,B | Jlek- | Cemunapsl, (CamocTos-
T.4.. UM | IPaKT.3aHAT.| TEIbHAs
pabota
1 |[Beemenme B MS 25 14 — 14 22 AynuropHble
Excel CaMOCTOSTEIb-
2 Bemeune B R wu 18 8 - 8 10 ?:;iﬂpo 5;{6;:’1’
RStudio @pOoHTaTBHBINA U
[TlocTpoenune VHIUBUTyaThb-
3 [rpaduKoB QpyHKIMIA 12 6 - 6 6 HBIH OMPOCHI.
B R, MS Excel VYuactue Bpe-
Brrurcienue HICHUH 3aJauyHa
4 [mpenena (QyHKIUH 8 4 - 4 4 IIPAKTUYECKHUX
B R, MS Excel 3anatusx. Co-
BLIUNCICHIE Oece10BaHUS 110
5 |mpou3BoHOH (HyHKIMU 16 8 - 8 8 AOMAIIHAM 32~
B Touke BR, MS Excel AQHUAM.




YucneHHoe HaX0KICHUE

OTIPENIeNIEHHOTO U HC00-
CTBCHHOT'O HHTETpajia B
Excel R,

13

OnepauHH C KOMIIJICKC-
HbIMW YWUCJIaMU W PCIIC-

7 |Hue
YpaBHEHUM.

anreOpandeckux| 4 2 - 2

[IPUIIOKEHU I

cpene VBA

OCHOBBI pa3pabOTKH

8 [MHCTpyMeHTaIbHON 10 4 - 4

B

Ornepanuu
9 |marpumamu
u R

C
B Excel 14 6 - 6

Excel u R.

Pemenne cucrtemsl Ju-
10 |meiiHBIX ypaBHEHHH B 9 4 - 4

Perienne npuKIIaIHbIX
11 pxoHOMHYECKHX 15 6 - 6
sagay B R, Excel

B eJI0M
TACIIUTIIINHE

1o 144 68 - 68

76 KoHnTtposbHbIE
paboThI

Mtoros %

47%l/ - 100%

53%

5.3. Coaep:xkaHue ceMUHAPOB, MPAKTHYECKUX 3aHATHIA

Tabmauia 6

HaumenoBanmue
TeM (pa3aesioB)
AMCIUTIJINHBI

Ilepeyens BonpocoB AJisl 00CYyKAeHHS HA CEMHHAP-
CKHX, IPAKTHYECKNX 3aHATHAX, peKOMEH/lyeMble Hc-
TOYHHUKH U3 pa3aesioB 8,9 (ykasbiBaeTcst pa3aes H 1o-
PSAAKOBBII HOMepP HCTOYHHKA)

®opmbl IpoBe-
JMEeHUA 3aHATHH

Beenenue 8 MS Ex-
cel, LibreOffice Calc

Bgeoenue 6 Excel, LibreOffice Calc.
BBoj nanHbIX U GopMya B siUeiiku paboyero Jmcra
Opranuzanus cChlIOK.

@ynxyuu u uncmpymenmor MS Excel, LibreOlffice Calc u
Ux npumenenue.
OnemeHTapHble QyHKIUU. Jlornueckue QyHKIUH.

DyHKYUU NOUCKA OAHHBIX U NPOCHOZUPOBAHUSL.

@yHKINN TPOTHO3UPOBAHUS

OyHKIMA TIOMCKAa [JaHHBIX B HEKOTOPOM JHUala3oHe
(ITPOCMOTP, BIIP, I'TIP).

Dunarncosvie yHKYUU U UX UCNOTIb308AHUE NPU HAXONC-
OeHUU napamempos eK1aoa.

[TpocThie u C0XKHBIE MPOIIEHTH. DUHAHCOBBIE (YHKIIHH.
(TIC, BC, TUIT, CTABKA, KIIEP).

Dunaucosbvle d)yHKI/[MM U UX UCnojib306aHue npu HAxXooHC-

[IpoBepka BbIION-
HEHHBIX JIOMAaIll-
HUX 3aJaHul U
U3Y4YeHHUsI yueOHO-
ro CoAepKaHus 1o
TeEMeE 3aHATHUS.
Amnanus cnoco0oB
perieHus1, BKIIO-
YEHHBIX B MPE3EH-
TaIUIO ¥ MaTepHa-
JIBI JIJ1s1 IIOATOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
WHTEPaKTUBHOU
dbopme, camocTOs-
TEJNLHOE BEIIIOIHE-
HUE 3aJlaHuil, aHa-
JIA3 pEIIeHU! 1
pa3bop momyIieH-




OeHuU napamempos Kpeouma
duHaHCOBbIE byHKIMN (OCIUIT,
Calc). Ilnan moramieHus KpeauTa.

Ceoonvle maoauyvl. Punompol. Koncoruoayus
Pexomenoyemvie ucmounuxu: [8.1., 8,2., 8.4.]

TTPIUIT,
OBIJIOXO/I, OBIIIUIAT). (MS Excel, LibreOffice

HBIX OMINOOK.

Bsenenue
R Studio

BRu

Beseoenue 6 R u RStudio.

Cootnomenne noustuii R u R studio. Ananu3 noustuii
TPaHCIATOPA, KOMITUIIATOPA, HHTEPIIPETaTOpa.
YcTaHOBKA M aKTHBAIIHSI IPOTPAMMHBIX ITAKETOB.
CrpyxkTypa padouero nucta R studio.

®ynkiuu B R.

Brruucnenue 3HaueHU BRIPOKCHHM.

MaccuBEI ynce.

Co3oanue nonvzoeamenvckux yukyuil 8 R u nooxknoue-
HUe NOob308amenbCKux oubauomex

Coznanue QyHKIMNA OTHO IEPEMEHHOM.

Boruncnenue 3HaueHui QyHKIMI OJHON IEPEMEHHOM B
TOUYKE, HA MAaCCHUBE U OTPE3Ke

Coznanne QyHKIUH HECKOJIbKHUX MEPEMEHHBIX.
Brruucnenue 3HaueHni GyHKIMN HECKOJIBKUX MIEPEMEH-
HBIX.

Co3nanue QpyHKIUH, ONpeienseMoil 0THOBPEMEHHO He-
CKOJILKUMH (POpPMYJIaMU M BBEIUMCIICHUE €€ 3HAUCHHH.
KycouHo-3a1aHHbIEe QYHKIIUU U CIOCOOBI UX CO3/1aHUS

Tunwi 0annvix 6 R. 3adanue éexkmopos (RStudio).
BelecTBeHHBIN U 1IETTOYNCICHHBINA THITBI JAHHBIX.
KomrmiekcHbIN THIT JaHHBIX

Jlormaeckuii T JaHHBIX

TekcroBble nepemMeHHble. CUMBOIBHBINA TUIT JAHHBIX.
@akTOpHBIE TIEPEMEHHBIE.

CriocoOsI 3a/1aHUsI BEKTOPOB.

Br16op 1 HanMeHOBaHKE KOOPAMHAT BEKTOpa

Ycnosnvie onepamopur u onepamopul yuxkna é R
(RStudio).

Omnepatopsl IUKJIA U BO3MOYKHOCTH UX MCIOJIb30BaHHUS.
Oneparopbl IPOBEPKH YCIIOBUSI.

ITpoBepka BbITION-
HEHHBIX JIOMAaIll-
HUX 3aJaHUN U
U3Yy4eHHUs yueOHO-
r'0 COACPIKaHUS 110
TEME 3aHITHUS.
Amnanns cnoco0oB
perieHus1, BKIIO-
YEHHBIX B MPE3€H-
TalMI0 U MaTepHa-
JIBI JIJ1S1 IO ATOTOB-
KU K 3aHSATHIO.
Pemenue 3amau B
UHTEpPaKTUBHOU
dbopme, camocTosi-
TEIbHOE BBIIIOIHE-
HYE 3aJlaHuii, aHa-
JIU3 pelIeHUuN U
paz0op momyieH-
HBIX OIIHOOK.




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

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

Iocmpoenue epaguros ghynxyuii 6 MS Excel, LibreOffice
Calc

[Toctpoenne rpaguKoB JTMHEHHBIX W KYCOYHO-THHEHHBIX
(GbyHKIMI Ha OTpe3Ke.

[Toctpoenue rpauKOB AITEMEHTAPHBIX U CIOKHBIX
byHKIHA.

HccnenoBanue cBOMCTB GyHKIMN Ha OCHOBE rpaduka.
OyHKIMOHATBHO-TpadUIECKUI METO/1 PeIlIeHUs] ypaBHe-
HHUI U UX CUCTEM

Ilocmpoenue epaghurxos ¢hynxyuii 6 R,

[Toctpoenue rpaduka QyHKIIMHU OAHOMN EPEMEHHOM.
[Toctpoenue rpaduKoB B OAHON CUCTEME KOOPIUHAT.
UccnenoBanme GpyHKiuii BOIU3U TOYKU pa3phIBa.

Ilocmpoenue epaguxos hyukyuii 08yx nepemerHHvIx
[Toctpoenne rpadukoB GpyHKIHIA IBYX MEPEMEHHBIX (I10-
BEPXHOCTEI1), B TOM YHUCIIE C UCTIOJIH30BAHUEM PA3TMYHBIX
3HAYCHUH MapaMeTpOB KOMAaH/Ibl IIOCTPOCHHUS «PErspy».
[TocTpoeHue MMHUN YPOBHSI.

I'paduueckoe mocTpoeHre HAKIOHHBIX acCUMNOTOT B R, MS
Excel, LibreOffice Calc.

Pexomenoyemvie ucmounuxu: [8. 1., 8.2.,8.3,8.4,8.5,8.7]

IIpoBepka BbIIOII-
HEHHBIX JIoMalll-
HUX 3aJaHul U
H3y4YeHUs yaeOHO-
ro COAep KaHus 1o
TeMe 3aHATHS.
AHanu3 crioco6oB
pelIeHus, BKITO-
YEHHBIX B MPE3CH-
TalMIoO U MaTepua-
JIBI JIJ1S1 IOATOTOB-
KU K 3aHSTHIO.
Pemenue 3agau B
WHTEPAKTUBHOU
dbopme, caMmoCTOsI-
TEJIbHOE BBIMOIHE-
HUE 3aJlaHuii, aHa-
JIU3 pelIeHuM u
paz0op momyieH-
HBIX OIIHUOOK.

Brruncnenue npene-
na ¢pyHkuuu B R,
MS  Excel,
LibreOffice Calc

Hccneoosanue 6 R, MS Excel, LibreOffice Calc noseoe-
Hus @yHkyuu 601u3u mouex paspwviea. Ilocmpoenue
HAKAOHHBIX ACUMNIOM.
Boruncnenune mnpenena GQyHKIUN
HAKJIOHHBIX aCUMITOT
Haxoxnenue npenena pyHKIMM B TOUYKE U Ha OECKOHEU-
HOCTH.

Haxoxaenue Touek paspeiBa (YHKIUN U HCCIEAOBaHUE
noBeIeHUsI (PYHKIIMM B UX OKPECTHOCTSIX.
CocraBieHne ypaBHEHMH M IOCTPOCHHE
HAKJIOHHBIX ACUMIITOT.

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

. [Toctpoenue

rpadukoB

[IpoBepxka BbIIONI-
HEHHBIX JIOMAaIll-
HUX 3aJaHul U
U3Yy4eHHUs yueOHO-
ro CoAep KaHus 1o
TeME 3aHITHUS.
Amnanus cnoco0oB
perieHus1, BKIO-
YEHHBIX B MPE3EH-
TaIMIo ¥ MaTepHa-
JIBI JIJIs1 IOATOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
WHTEPaKTHUBHOU
dbopme, camocTOs-
TEJNHHOE BEIIIOIHE-
HUeE 3aJlaHui, aHa-
JIA3 pEIIeHUu! 1
pa3bop gomyiieH-
HBIX OIINOOK.




Brraucienue npous-
BOJHOUN ()YHKITHH B
touke B R, MS Excel,
LibreOffice Calc

Ipubnuosicennoe @vluucieHue NPOU3BOOHOU (HYHKYUU 8
mouke (8 R, MS Excel, LibreOffice Calc)

Omnpenenenne MPOU3BOAHON (YHKIIMK B TOYKE HA OCHOBE
npaBui 1udGepeHIIpOBaHNUS.

[TpubnuxeHHOE BBIYUCICHHE MPOU3BOJHON (YHKIIUH,
3aJaHHOM aHAJIMTHYECKH.

[TpubnmxeHHOE BBIYUCICHUE MPOU3BOAHON (YHKIIUH,
3aJJaHHOM TaOJIMYIHO.
[TpubnmxeHHOE  BBIYUCICHHE

byHKIHN.

BTOPOM  MPOU3BOAHOMN

Monomonnocms u NOUCK IOKATLHBIX IKCIMPEMYMO8
@ynxyuu. Boinykiocmo u mouxu nepeeuda gynxyuu (MS
Excel, LibreOffice Calc)

JlocTaTouHbIE YCIOBHS SKCTpeMyMa (PYHKIIUU B TOUKE.
I'paduueckuii MeTO ] HAXOXKACHUS MPHOIMKEHHO-TO 3HA-
YEeHHs TOUKHU SKCTPEMyMa.

[TpuGnmxeHHbIE METO/IBI PELICHNUs YPaBHEHUH ISl TIOUC-
Ka TOYKH SKCTpEMyMa C 3aJJaHHONH TOYHOCTHIO.
Wuctpyment «llonck mapamerpay» nporpammbl Excel s
HAXO0XJACHUS TOUKH SKCTPEMyMa.

JlocTarouHbple YyCIOBUS  MOHOTOHHOCTH (YHKIHMH Ha
MPOMEXyTKe (a, b).

YucineHHOe HCCIIeOBaHUE BBIMYKIOCTH (YHKIHWU U TIO-
UCK ee To4ek neperuda B R,

Cumeonvroe ougpepenyuposanue

OyHKIIUN ¥ KOMaH[bI HaXOXICHUS MPOU3BOJIHBIX U BHI-
YHUCIICHUS UX 3HAaYCHUH.

YacTHble POU3BOIHBIE N-0T0 OPSIKA U 0COOEHHOCTH HX
HaXO0XKJICHHUS.

I'panueHT QyHKIIMHE HECKOIBKUX MEPEMEHHBIX

Uccneoosanue nyneii u nouck sxcmpemymos QyHKyull 6
@yHkiun s3pika R 1 m3o0paxkeHus U 0003HAYCHUS
TOYEK.

I'padnueckuit cnocod HaxoxaeHus B R Hyneil QpyHkuuu,
n300pakeHust 1 0003HAUEHHsI HYJEBBIX TOUYEK Ha rpadu-
Ke.

Oyukuuu which.min( ) u which.max() mis HaxoxaeHUS
B R Hynell u sxcTpeMymMoB (pyHKLIHH.

@ynkius uniroot() ans HaxoxaeHus B R Hynelt ¢(yHk-
IIHAH.

Oyukuust optimize( ) ans HaxoxkAeHHS B R skcTpeMmyMoB
GbyHKIU.

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

IIpoBepka BbITION-
HEHHBIX JIOMAIII-
HUX 3aJaHud U
U3ydeHHs yaeOHo-
ro CoAepKaHus 1Mo
TeME 3aHATHUS.
Amnanus crmoco0oB
pEIIeHNs, BKITIO-
YEHHBIX B MPE3CH-
TaIMIO U MaTepua-
JIBI JI7151 IIOATOTOB-
KH K 3aHSITHIO.
Pemnrenue 3anau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIIOJIHE-
HHE 3aJaHHl, aHa-
JIA3 PEIICHUN U
pa3bop gomyieH-
HBIX OIINOOK.




YuciaeHHoe Hax oK e-
HUE OIPEIEICHHOTO

M HECOOCTBEHHOTO
nHTerpana B R, MS
Excel, LibreOffice
Calc

Yucnennoe naxodcoenue onpedeiennoco unmezpaia 6 MS
Excel, LibreOffice Calc

YucneHHble METO/Ibl UHTETPUPOBAHUSL.

AJTOpUTM peain3alii METo/1a Tpaneuu.

Brruncnenue ornpeneaeHHOro HMHTErpajga METOAOM Tpa-
MeIui

[IpumeneHnue omnpeneneHHOro MHTErpaia JUisi Haxoxie-
HUS TUIOIIAJIeH GUTYp U PEIICHUS] IKOHOMUYIESCKUX 3a/1ad.

Yucnennoe Haxodxcoenue

ONpeoeneHHo20 U HecoOCmEenHo20 unmezpana 8 R
YucaeHHOE HAaX0XK/ICHHUE OIPEICICHHBIX HHTETPajioB B R.
CpaBHeHHE pe3yJbTaTOB TOYHOIO M YHCICHHOIO HMHTE-
TPUPOBAHMSL.

Brriunciienne 3HauYeHUM BBIPAKCHHMIA, COACPIKALIUX OIIpe-
JICJICHHBIC HHTETPAJIBL.

YucaeHHOE HaX0KICHHE HECOOCTBEHHBIX HHTETPAJIOB.
[TpuMeHeHHe OIpeIeIEHHOr0 MHTerpaia i Haxoxje-
HUSI TUTOMIAAeH GUTYp U PeIIeHHs] SKOHOMUYECKUX 3a/1a4.
Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3, 8.4,8.5.]

IIpoBepka BbITION-
HEHHBIX JIOMAIII-
HUX 3aJaHud U
U3ydeHHs yaeOHo-
ro CoAepKaHus 1Mo
TeME 3aHATHUS.
Amnanus crmoco0oB
pEIIeHNs, BKITIO-
YEHHBIX B MPE3CH-
TaIMIO U MaTepua-
JIBI JI7151 IIOATOTOB-
KH K 3aHSITHIO.
Pemnrenue 3anau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIIOJIHE-
HHE 3aJaHHl, aHa-
JIA3 PEIICHUN U
pa3bop gomyieH-
HBIX OIINOOK.

Onepamun ¢
KOMIUIEKCHBIMU
YHCIIaMHU U PEIICHHUE
anredpanvecKux
YpPaBHEHUU.

KoMmIiekcHBIN THIT YUCIIa.

HaxoxneHnue xapakTepUCTUK KOMIUIEKCHBIX YHCEII.
Ornepanuu HaJl KOMIUICKCHBIMHU YHCIIAMU.

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

IIpoBepka BbIIOII-
HEHHBIX JIOMall-
HHUX 3aJaHui U
U3Y4YEeHUs y4eOHO-
IO COJIEpKaHus 1o
TEeME 3aHATHUA.
AHanu3 crioco6oB
pEeLIeHNs, BKIIO-
YEHHBIX B NIPE3€H-
TalMIo U MaTepHa-
JIBI JUIS TIOATOTOB-
KM K 3aHSTHIO.
Pemenue 3amau B
UHTEPaKTUBHOU
dbopme, camocTosi-
TEJIBHOE BBINOIHE-
HHE 3aJaHuii, aHa-
JIU3 pelIeHUuN U
paz0op momyIieH-
HBIX OIHUOOK.

OcHOBBI pa3paboTKH
[IPUJIOKEHUN B UH-
CTPYMEHTAJIbHOU
cpene VBA

Coznanue makpocos u pyukuuii B VBA. (Excel,
LibreOffice Calc).
Coznanue GpopMbl Ha IpUMeEpe SKOHOMHUYECKOH 3a1auu B

VBA (Excel, LibreOffice Calc).
Pexomenoyemvre ucmounuku: [8.2]

IIpoBepka BbIIOII-
HEHHBIX JIoMalll-
HUX 3aJJaHAi 1
U3y4eHHs yaeOHo-
rO CoJIepKaHus 1o
TEME 3aHATUS.
Ananus cnoco6oB
pelIeHNs, BKIIO-
YEHHBIX B NPE3€H-
TalUIO U MaTepua-
JIbI JUISL TOATOTOB-




KM K 3aHSTHIO.
Pemenue 3anau B
WHTEPAKTUBHOMN
dbopme, camocTOs-
TEJIbHOE BBIMOJIHE-
HUE 3aJlaHuii, aHa-
JIW3 pelIeHuH 1
pa3bop gomyieH-
HBIX OITHOOK.

Onepauun ¢
Marpuiiamu B R, MS
Excel, LibreOffice
Calc

3aoanue sekmopos u mampuy 8 s3vixe R.
3agaHue BEKTOpoB B R
3ananue matpul B R

Brimonnenue aeiicteuii Hag Bektopamu B R, MS Excel
LibreOffice Calc

eticmeus nao mampuyamu

@ynkuuu R 17151 BBINOJIIHEHUS IEWCTBUIM HAa/l MaTpuLaMu
Maremaruueckue ¢y MS Excel, LibreOffice Calc
Y BBITIOJIHCHHE OTepaIiuii HajJ MaTpUIIaMH
Hcnonws3oBanue pynkuuit MS Excel LibreOffice Calc u
R npu pemennn npukiIaaHbIX 331249, MaTEMaTHYECKHUMHU
MOJICTIIMU KOTOPBIX SIBJISIFOTCS BRIPAKEHUS C MATPUIIAMH.

Hmnopm/>xcnopm oannwix uz Excel (RStudio).

Pewenue mampuunvix ypasnenuii

@ynxkius readtable: cuHTaKCHC M Ha3HAYCHHE

Oyukuus writetable: CHHTakcHC U Ha3HAYCHHE
CoBMecTHOE TPUMEHECHHE (DYHKIIHH MPU PEIICHHHA MaT-
PUYHBIX YpaBHEHUH, BBIIOJIHEHU OTEpaIii HaJl BEKTOpa-
MH

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

IIpoBepka BbIIOII-
HEHHBIX JIOMall-
HUX 3aJaHuN U
H3y4YeHUs yaeOHO-
ro COAep KaHus 1o
TEME 3aHATHUA.
Amnanuz cnoco6oB
pelieHus, BKIO-
YEHHBIX B MPE3CH-
TalMIO U MaTepHa-
JIBI JIJ1S1 IOATOTOB-
KM K 3aHSTHIO.
Pemenue 3anau B
WHTEPAKTUBHOU
dbopme, caMoCTOsI-
TEJIbHOE BBINOJIHE-
HYE 3aJlaHuii, aHa-
JIU3 pelIeHUuN U
paz0op momyieH-
HBIX OIUOOK.

Pemenne cu-
CTEMBI JIHHEHHBIX
ypaBHeHuii B R, MS
Excel, LibreOffice
Calc

Cucmembul TUHEIHbIX YPABHEHULI.

Ipubnuoicennvie u mounvie peuieHus

®ynkuun u oneparmu MS Excel u LibreOffice Calc npu
peLIeHUH CUCTEM JIMHEHHBIX ypaBHEHUH Mo GpopMysiaMm
Kpamepa.

Hcnonp3oBanue ¢pynkuuit MS Excel u LibreOffice Calc
IIPU PEIICHUH CUCTEM JIMHEHHBIX YPABHEHUN METOJA0M
00paTHON MaTPHIIbI.

@yHKMK ¥ onepanyy R npu penieHnn cUCTeM JIMHEMHBIX
ypaBHeHui o ¢popmyrnam Kpamepa.

Oyukuus Solve U ee MpUMeHEHHUE NMPU PELICHUH CUCTEM
JIMHEUHBIX YPaBHEHUN

Pemenue cucrem IMHEHHBIX ypaBHEHUIN B OOBIKHOBEH-
HBIX JIpOOSIX.

Cobcmeennbie 6eKMopbl U cOOCMBEHHbLE 3HAYCHUS.
Keaopamuunwvie ghopmui.

[ToHATHE COOCTBEHHOTO BEKTOPa M COOCTBEHHOI'O 3HAYE-
HUS MaTpHIIb/

CuHTakcHc ¥ Ha3HaYeHHe PYHKIUU eigen.

Pacmupenus pynkmmm eigen

IIpoBepka BbIIOII-
HEHHBIX JIOMall-
HUX 3aJaHud U
U3y4eHHs yueOHo-
IO COJIep’KaHus Mo
TEeME 3aHATHUA.
AHanu3 crioco6oB
peleHus1, BKIO-
YEHHBIX B NPE3€H-
TalMI0 U MaTepua-
JIBI JUISL TIOATOTOB-
KM K 3aHSTHIO.
Pemenne 3amau B
UHTEPaKTUBHOU
dbopme, camocTos-
TEJIBHOE BBINOIHE-
HHE 3aJaHHl, aHa-
JIU3 pelIeHUuN U
paz0op momyieH-
HBIX OIUOOK.




KBagparuunbie popMbl 1 UX Mpeodpa3oBaHNe K KAHOHU-
4ECKOMY BUJTY.
Pexomenoyemvre ucmounuku: [8.1.,8.2., 8.4., 8.5]

Pemenue nmpuknan-
HBIX SKOHOMHYECKHUX
3aga4 B R, Excel,
LibreOffice Calc

Pewenue 3a0au nunetino2o npoepammuposanus 8 Excel
uR.

MaremaTuueckas MOJEIb 3aJa4 JUHEUHOTO IPOrpaM-
MHPOBaHUA.

Meroas! peleHnii 3a1a4 JUHEHHOTO IPOrPaMMUPOBAHNS
ux peanuzanus cpencrsamu Excel u R.
Maremaruueckast MOJEiIb TPAHCIIOPTHOM 3a7a4u U ee
peanu3anus cpeactBamu Excel u R.

Mamemamuueckue mooenu u ux peaiuzayus Ha sA3vlKe R
npu HAX0XCOeHUU npe()eﬂbelx BE/IUYUH 6 MUKPDOIKOHOMU-
Ke

HpelleJII)HHe BCJIMYMHBI B MUKPOSKOHOMUKE.

CDYHKI_[I/II/I CIIpoca U IpeaJIOKCHUA

DNacTUYHOCTh CIIpocCa 1 NpCAJIOKCHHUA

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

IIpoBepka BbIIOII-
HEHHBIX JIoMalll-
HUX 3aJaHuN U
H3y4YeHUs yaeOHO-
T'O COJIEpKaHUs O
TeMe 3aHATHS.
AHanu3 crioco6oB
pelIeHus, BKIO-
YCHHBIX B MPE3CH-
TalMIO U MaTepua-
JIBI JUTSI IOATOTOB-
KU K 3aHSITHIO.
Pemenue 3anau B
WHTEPAKTUBHOMN
dbopme, caMoCTOsI-
TEJIbHOE BBIMOIHE-
HUE 3aJlaHuii, aHa-
JIU3 pelIeHui 1
pa3bop JomyieH-
HBIX OIITHOOK.




6. IlepeueHb Y4eOHO-METOAUYECKOT0 OO0ecNeYeHUs ISl CAMOCTOSITEJIbHOM
padoThI 00y4AIOIIUXCH MO TUCIHUIINHE

6.1.

Ilepeyens BoONpoOCOB,

OTBOAMMBbBIX HaA

CaMOCTOATEC/IbHOEC OCBOCHMC

ANCIUIIJINHBI, (l)OpMLI BHeayHHTOpHOﬁ CaMOCTOSITEJILHOM paGOTbI

Ta0muma 4
HanmenoBanue tem | IlepeuyeHb BONpocoB, 0TBOMMBIX ®opmbl
(pa3nesioB) Ha CAMOCTOSITE/IbHOE OCBOEHHE BHEAYIUTOPHOM
OJUCHUIIJINHBI CAMOCTOATEJILHOM
padoThI

BBenenue 8 MS
Excel, LibreOffice
Calc

Jlornueckne QyHkuu. OyHKIUU
IIPOTHO3UPOBAHUS (POCT,
TEHAEHIINA). Beruncnenue
HAYUCJICHUI MO BKJIaJaM U BBITLJIAT
M0 KpenuTaM, IUIaH IIOTallCHHS
KpeauTa. CBoHEbIE TaOJIUIIBI.
OunbTpbl. KoHcomunarus

—Pemenue 3amau B MS Excel,Li-

breOffice Calc;

—paboTa ¢ MaTepUaIOM ITPE3EHTAIHIHA,
pa3z0op BOIPOCOB 10 TEME 3aHSTHS,

— U3y4EHHE PEKOMEH/I0BAaHHBIX K 3a-

HATHIO JTUTEPATYPHBIX UCTOYHUKOB;

— IOATOTOBKA KIIPAKTUYECKUM 3aHATHU-

SIM;

— BBIIIOJIHEHHUE JOMAIIIHHUX 3a/I1aHUl;

— BBINOJHEHUE 33/IaHUI KOHTPOJIbHOMN
paboOThI

BBenenne B R u
RStudio

Tunsl qaHEBIX B R 1 mporpaMMu-
pOBaHUE MEPEMEHHBIX,JIOTHYC-
CKHE KOHCTPYKIMH U yCIOBHBIC
omneparopsl B R; criocoObI urte-
HUs/3anicH B R JaHHBIX pa3ind-
HBIX (pOpPMaTOB.

— Pemrenue 3aga4 B R;
—paboTa ¢ MaTepuaIoM Mpe3eHTAIIHIA,
paz0op BOMPOCOB O TEME 3aHATHUS;

— M3y4E€HUE PEKOMEH/IOBaHHBIX K 3a-
HSTHUIO JINTEPATYPHBIX UCTOYHUKOB;
— MOJATrOTOBKA KIPAKTUYECKUM 3aHATH-
SIM;

— BBIITOJIHEHUE JTOMAIIIHUX 3aJaHN;

— BBIITOJIHEHUE 3aJJaHUH KOH-
TPOJILHOM PabOTHI

[Toctpoenue rpagu-
KoB (yHKIUH BR,
MS Excel, Li-
breOffice Calc

XapakTepucTuku pyHKIUHI:
YETHOCTh U HEYETHOCTB, IIEPUO-
JTUYHOCTh, MOHOTOHHOCTB,OTpa-
HUYEHHOCTD.

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

— paboTa ¢ MaTepuanoM Mpe3eHTaIHH,
JeK II1H, pa300pPBOMPOCOB MO TEME
3QHSTHS,

— U3y4YEHUE PEKOMEHAOBAHHBIX K 3a-
HSTHIO JINTEPATYPHBIX UCTOYHUKOB;

— TIOJITOTOBKA K MIPAKTUYECKUM 3aHSITH-
ISTM;

— BBIIIOJTHEHME JOMAIIIHUX 3aJaHUMH;

— BBITTOJTHEHHE 3aJJaHUH KOH-
TPOJIBHOWPAOOTHI




Brruncnenue npenena
¢byakuum B R, MS
Excel, LibreOffice
Calc

beckoneyHo Maiible 1 GECKOHEUHO
oonpmme GyHkuuua. IlepBeiii u
BTOPOH 3aMeyaTeNbHbIC TPEACbI.
HenpepbIBHOCTh ()YHKIIMU B TOYKE.
Touku pa3pbiBa QYHKIUH.

— Pemenue 3agau B R, MS
Excel,LibreOffice Calc;

— paboTa ¢ MaTepHaIoM MIPE3CHTAIINH,
pa3 0OpPBOMPOCOB O TEME 3aHATHUS,
— U3y4eHHEe PeKOMEHIOBAHHBIX K 3aHS-
THIO JIUTEPATYPHBIX HCTOYHHUKOB;

— TIOJITOTOBKA K MPAKTHUYECKUM 3aHsI-
THUSM;

— BBITIOJIHCHHE JJOMANTHUX 3aJaHUN;
— BBIIOJIHEHME 3aJaHUH KOH-
TPOJILHOMPAOOTHI

Brrunciienue npous-
BOJHOW (PyHKITUHU B
touke B R, MS Excel,
LibreOffice Calc

DOnacTUYHOCTh  (PYHKIUM U ee
pUMEHEHHE.
Haubonpmee u  HaumMeHbliee

3HAYEHUS HEMPEePhIBHOW (PYHKIIMU
Ha OTpE3KE.

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

—paboTa ¢ MaTepraIOM MTPE3CHTAIINH,
JICKITUH, pa300pBOIIPOCOB 11O TEME 3a-
HSTUS,

— U3Yy4YCHUC PCKOMCHIOBAHHLIX K 34a-
HATHUIO JII/ITepaTypHI)IX HCTOYHHUKOB,

— IHOATrOTOBKA K ITPAKTHYCCKHUM 3aHATH-
SIM;

— BBIIIOJTHCHHUEC JOMAIIHUX SaﬂaHHﬁ;

— BBIIIOJIHCHUC 3aIlaHI/II71 KOH-
TPOJIbHOWPAOOTHI

YucneHnnoe HaxoxKe-
HUE OTPENICTCHHOTO U
HECOOCTBEHHOT'O MH-
terpana B R, Excel,
LibreOffice Calc

Heonpenenennsrit UHTErpal.
®opmyna HetoToHa - Jleitbnua.

—Pemmenne 3agau B R, MS EXx-
cel,LibreOffice Calc;

— paboTa c MaTepuagoM Mpe3eHTAIUH,
JIEKI[UH, pa300pBOIIPOCOB MO TEME 3a-
HSTHS;

— M3y4yeHUE PEKOMEH0BaHHBIX K 3a-
HSITHUIO JINTEPATYPHBIX UCTOYHUKOB;
— IMMOATOTOBKA K NPAaKTUYCCKHUM 3aHATU-
ST

— BBIIIOJIHCHUEC JOMAIIITHUX Sa)IaHHﬁ;

— BBITIOJIHEHUE 3aJJaHUI KOH-
TPOJIBHOWPAOOTHI

OcHoBbl  paspabotku | OcHoBbl si3bika Visual Basic for -Pemenue 3agau B R, MS Ex-
TPHIIOKEHHI B | Application. Paspaborka | cel,LibreOffice Calc;
MHCTPYMEHTAIbHON M0JIL30BATEIbCKUX JIMATIOrOBBIX (—PaboTa ¢ MaTepHaOM NPE3EHTAINH,
cpene VBA OKOH. —pa300pBOMPOCOB MO TEME 3aHATHUS;
— U3y4yeHUe PEeKOMEHI0BaHHBIX K 3a-
HATHUIO JIUTEPATYPHBIX HCTOUHUKOB;
— MIOJITOTOBKA K MPAKTUICCKUM 3aHATH-
ST
— BBIITOJTHCHUE JIOMAIITHHUX 33 [aHHIA;
— BBIMIOJIHEHHE 3a1aHUI KOHTPOJIBHOU
paboThl
Onepanun ¢ | BexropHoe mpoctpancTso R". —Pemenne 3anau B R, MS Ex-
MaTpUIlaMHA B R, | JIuneiinas 3aBUCUMOCTh (HE3aBH- cel,LibreOffice Calc;
Excel, LibreOffice | cumocTh) cHCTEMBI BEKTOPOB. — paboTa ¢ MaTepUaIoM IPE3EHTaLMH,
Calc basuc u pazmepHOCTSh 1 — pa300pBOIIPOCOB MO TEME 3aHATHS;

BEKTOPHOTO MTPOCTPAHCTBA.

— U3YUCHUC PCKOMCHOBAHHBIX K 3a-
HATUIO JINTCPATYPHBIX UCTOYHUKOB;
— IMMOATOTOBKA K NPAaKTHYCCKHUM 3aHATHU-




ST

— BBITIOJTHEHHE IOMAITHHUX 3a1aHHif,

— BBIIIOJTHEHHE 3aIaHUi KOHTPOJILHOM
paboThI

Pemrenne CHCTEMBI
JIMHEUHBIX YpaBHEHUU
B R, Excel, Li-
breOffice Calc

Metoabl pelieHus CUCTEM JIMHEH-
HBIX ypaBHeHH. COOCTBEHHBIC 3HA-
YeHUSI W COOCTBEHHBIC BEKTOPBI
KBaJPaTHBIXMATPHUII.

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

— paboTa ¢ MaTepualioM MPE3CHTAIINH,

— pa300PBOIPOCOB IO TEME 3aAHATHS;

— M3y4yeHUE PEKOMEHI0BAaHHBIX K 3a-

HSATHIO JIUTEPATYPHBIX UCTOYHHUKOB;

— MOJTOTOBKA K MPAKTUYCCKUM 3aHSITH-

ISTM

— BBIIIOJIHEHHE JTOMAIIHKMX 3aJaHui;

— BBITTOJTHEHHE 3aJJaHUH KOH-

TPOJILHOWPAOOTHI

Pemenue npuknan-
HBIX DKOHOMHYECKUX
3amauB R, Excel,
LibreOffice Calc

HaxoxneHnue 3macTUYHOCTH U JIPY-
IUX MPEJeIbHbIX BEJIMUYUH BMHUKPO-
SKOHOMUKe. TpaHcCnopTHas 3ajxaya,
3a7a4a 0 Ha3HAYEHUIX.

—Pemenne 3amau 8 R, MS
Excel,LibreOffice Calc;

—paboTa ¢ MaTepHaIOM IIPE3CHTALIHNH,
— — pa30OopPBOIPOCOB MO TEME 3aHsI-

TS,

— U3yUeHUe peKOMEHOOBAHHBIX K 3d-
HAMUIO TUMEPAMYPHLIX UCHOYHUKOS,
— IMOITOTOBKA K MPAKTUYCCKUM 3aHsi-
THSIM;

— BBITIOJTHCHHUE JIOMAITHUX 3a/IaHUI,
— BBIITOJIHCHUE 33JJaHII KOHTPOJIh
HONPaOOTHI

6.2 IlepeyeHb BONPOCOB, 3aJIaHWi, TeM JJ NMOATOTOBKH K TeKYLIeMY KOHTPOJIIO
(coraacHo Tadauue 2)
Ilpumepnuie 6onpocvt K KOHMPOILHBIM PADOMam

1. Kak paboraror ¢unancossie pynkiuu B Excel, LibreOffice Calc (I1C, BC,
CTABKA, KIIEP, IIUIT u np.)? Kakoii cMbICTT UMEIOT OHU M UX apTyMEHTHI?

2. Kak moctpouts rpaduk ¢pynkuuu B Excel, LibreOffice Calc /R?

3. Uto Takoe mpeaen YMCcIOBOM MOCIeA0BaTeIbHOCTH, Mpeaea PYHKIIMHA B TOY-
ke, Ha 6eckoHeyHocTH? Kak BBIYMCIWTH TPEEN, UCIONb3YSl BBHIYUCIUTEIHHBIE BO3-
moxHoctu Excel, LibreOffice Calc /R?

4. Yto takoe acumnTora rpaduka ¢pyHkiuu? Kak HalTH HaKIOHHBIE U BEPTH-
KanpHble acuMToThl (aHamutuueckuu B Excel, LibreOffice Calc /R)? Kak moctpouts
aACUMIITOTHI?

5. Uro Takoe npousBonHas GyHKIuU? Kak BBIYMCIUTH NPOU3BOAHYIO C TIOMO-
1pi0 hopmyn urciennoro auddepeHmpoBanus?

6. Kak no npubnmxeHHbIM (hopMysiaM HAUTH MPOU3BOAHYIO (DYHKIIMHM B TOUKE,
npuHaJiexamnien npsamon? Bo BHyTpeHHel Touke otpe3ka? Ha koHmax orpeska?

7. Kakue BbIUMCIUTH NMPOU3BOAHYIO (DYHKIIMH, 3aJJaHHOW Tabmuuen?, npuodiiu-
YKEHHO?

8. Kakne ¢yHKIIMM Ha3bIBAIOTCS MOHOTOHHBIMH Ha MpoMexyTke? UTo Takoe
TOYKA JIOKAJIbHOTO 3KcTpeMyMma PpyHkiuu? Kak nccinenoBaTh GyHKIHUIO HA MOHOTOH-
HOCTh M3KCcTpemMyMbl (ananutudecku u B Excel, LibreOffice Calc /R)?

9. Kakue QyHKIMM HaA3bIBAIOTCS BBIMTYKJIBIMH M BOTHYTBIMHU Ha MPOMEXYTKe?



Yro takoe Touka neperuba pynkuun? Kak uccinenoBars GyHKIHIO HA BHITYKIOCTh U
Toukm repernda (ananurryecku U B Excel, LibreOffice Calc /R)?

10.Kakne ¢yHkumm s3plka R Ham0 MCHONB30BaTh IS HAXOXKICHUS MPOU3BO/I-
HOM (pyHKIIMU B TOUKE?

11.Kak noctpouTts rpaduk npousoauoi B Excel, LibreOffice Calc ,R?

12. Kak HaifTu ypaBHEHHE KacaTeIbHOU K rpaduKy GyHKIHUU B TOUYKE U TTOCTPO-
uTh Kacatenbuyo B Excel, LibreOffice Calc ,R?

13.Yto Takoe HeompeaeaEHHbIH HHTErpall, ONpeaeiaEHHbIN HHTErpajl, HecoO-
CTBEHHBIN uHTerpan? Kak BBIYMCIUTH OnpenenEHHbII/HecoOCTBeHHBIA nHTErpai B R?

14.Kak Berunciuth onpezenennsiii narerpan B Excel, LibreOffice Calc?

15.Tlo xakuM TIpaBUiIaM BBITIOTHSIIOTCS OTIEpaIliy HaJ MaTpuIiaMu (apudpmernde-
cKue, TpaHcnoHupoBanue)? UTto Takoe oOpaTHas MaTpUla U i1 KaKUX MaTpHIl OHA
cymecTByeT? Kak BBINOJIHUTE CIIOXKEHUE, BBIYUTAHHE, YMHOXXEHUE, TPAHCIIOHUPOBA-
HHUE U HaxokaeHue ooparHoii marpuilsl B Excel, LibreOffice Calc /R?

16. Yto Takoe ompeaenuTens MaTpuilbl? Kak HalWTH ONpeAeIUTeTh MAaTPHUIIHI B
Excel/R?

17. Yrto Takoe cuctema JUHEHHBIX aire0Opandeckux ypaBHeHUI? CKOJIBKO pe-
IICHUH W B KakMX ciydasx oHa MoxkeT umerh? Kak pemmrs CJIAY B EXxcel,
LibreOffice Calc /R?

18. Kak pemuth MmartpuuHoe ypaBHeHue Buaa AX=B wiu XA=B B Excel,
LibreOffice Calc /R?

19. Kak omnpezeneHsl JIMHEHHBIC ONIepaliuy HaJl apuMETUYECKUMH BEKTOPaMH,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB, MOJIYJIb BEKTOPA, YTOJ MEXay Bekropamu? Kak
BBITIOJTHUTD JIMHEHHBIE ONEpaliy, BHIUUCIUTh CKAISIPHOE MPOU3BEICHUE, HAUTH MO-
IyJb BEKTOpa, HaiTk yrou Mexay Bekropamu B Excel, LibreOffice Calc /R?

20. YTto Takoe cOOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BeKTOpa MaTpuIbl? Kak
HAlTH COOCTBEHHBIE 3HAUYECHUS U COOCTBEHHBIE BEKTOpa MaTpHIlbl B R?

21. Yrto Takoe 3amaya JMHEHHOTO TporpammupoBanms? Kak pemmuTs 3amgady
auHeHoro nporpammupoBanus B Excel, LibreOffice Calc /R?

22. UYto Takoe TpaHcmopTHas 3ana4da? OTHOCHUTCS JIM OHA K TPYyNIE 3a1ad Jin-
HeitHoro nporpammupoBanus? Kak ee pemuts B Excel, LibreOffice Calc /R?

Ilpumep 3a0anuit konmpoavnou pavomot (1 cemecmp)
3aganusa MoKHO BHINOJHUTH Kak B Excel, LibreOffice Calc, rak u B R-studio

1. TIpoBectu moJIHOE UCCIIENOBAHNUE U TTOCTPOUTH Tpaduk GyHKIHH y = f (X) .
Haiit HaubombIliee 1 HAUMEHbBINIEE 3HAYCHUS (PYHKITUU

f(x) = 2?‘6
(x*—

2. IlpoBecTH MoIHOE UCCIEAOBAHUE U TOCTPOUTH IpaduK GyHKIUU

Vx®—4

YT nx+)

Ha oTpe3ke [4,5; 4]

3. C nomorisio ((MHAHCOBBIX (DYHKIIMH OTIPEIEHUTh, KAKUM JTOJDKHO OBITh HAYalTb-
HOE3HAUYCHHE BKJIaJa MpH CIEAYIOMNX YCIOBUAX: cpok Bkiaaa (Kmep) — 19 mecsnes, Oy-



nymeesHauenne Bkiana (be) —128 000 pyOneit, rogoBas mporeHTHas craBka (CtaBka) —
9,75%. JlomoTHUTENbHBIE BJIOKESHUS U U3BSITUS HE IPOU3BOAITCS. [IpOIIEHTHI HAYNCIISIOT-
csl eKeKBapTainbHO. OTBET 1aTh C IByMsI 3HAKAMH MOCIIE 3alsTOM.

Ilpumep 3a0anuit konmponwvnoi pavomot (2 cemecmp)

1. 3BecTHO, YTO KOMIAHUs OKa3bIBaeT YCIyTrH. /st UX BBIMOIHEHUS TPEOYIOTCSI COOTBET-
CTBYIOILIME PECYPCHI ai, bi, ci:

a”=(-5,-1,-2,1,6,-6,3,-9,2-7,3-4,50,9,5),

b =(0,-7,8,1,2,0,-43,-9,5-21,0,1,5,-2),

P~ =(5,4,-3,-23,4,29,-80,-4,7,-1,2,3,4).

[Tpu ToM eciu ai>0, pecypc umeercs B Hauuuu, eciiu ai<0, To OH HaXOJUTCS B ayTCOPCHH-

re.B HGHHXMHOFO(b&KTOpHOFO dHaJIn3a ACATCIIBHOCTHU KOMIIAHHUHN HGO6XOI[I/IMO paCcCUUTaThb

CJICAYIOHMEC BbIPAKCHUA:

a)-6a”-4b"

b)2(a” b )*p " +3*p *b "

c)-3pTp +4(b",pH*a~-5(a",p)*b"
2.BOCCTaHOBI/IT€, KaKOC KOJIHMYCCTBO PCCYpPCOB X1, X2, ..., X8 6I>IJIO HCITIOJIB30BAHO B

KOMIIAHHMH IIPpU BBIIIOJJHCHHHW OCHOBHBLIX 3a/1a4. HBBGCTHO, 4TO OJIA OTOro Haao PCIINTDb

CUCTEMY JINHEMHBIX ypaBHEHNI. OTBET TaliTe C TOYHOCTHIO /10 ABYX 3HAKOB MOCJIE 3aISATOM.

Pesynprar nposepspre.

-6 X1 -10 Xo+ 5 Xs+ 4 X4 - X5 -6 Xe+ 4 X7 -2 Xg= -482,54
X1 —10 Xo+ 7 X3 -9 X4 — X5 =10 Xs -5 x7+ 4 Xg= -281,06

8 X1 — X2 —6 X3+ 6 Xs -3 X5 — X+ 5 X7+ = 90,62

7 X1 —4 X+ 6 xs+ 10 Xxu+ 8 Xs —4 X7+ 9 Xg= 695,52

10 x1 + X -3 X3 4 X4 -8 x5 -5 Xg — X7+ Xg= 61,18
—7 X1 -2 X2 -5 X3+ 8 xu+ 6 Xs -3 Xg+ 4 X7+ 5 Xxg= -412,62
5 X1 —6 X2 — X3+ 6 X4+ 7 Xs -9 Xg -5 x7+ 4 Xg= -232,76

7 X1 - X2 10 X3+ 9 X4 4 Xs+ 6 Xs -8 Xz -9 Xg= -68,08

2. JIns1 BBITIOJIHEHUSI ONITUMAJILHOTO OW3HEC-TUIAHUPOBAHUSI TPEOyeTCs pelIuTh
MaTpPUYHOE ypaBHEHHUE /I OTBICKAHUS MATPHUIBl X IO 3aJaHHbIM MaTpuram A, B u

equununoil Marpuue E: X(BY)A=E. Pesynbrar nposepurs.

0 8 11 9 8 6 0 5 1 0 2 8 0 47 10 18
9 -2 1 -2 9 14-18 12 16 -4 2 7 513 1 O
13 6 11 1 1 18 9 -9 -14 2 -9 -14 1 -11-9 -17
A=15 -17 918-13 6 3 5wu B=12 -15 -2 917 9-1 6
/7 -5 -6 1 14 -12-14-10 15 19 2 49 0-8 12 3
-3 -2 617 7 -10 9 -5 0 16 16 2 7 3 -18 -14



0 117 6 1 13 -1-14 15 14 -14 -16 - 8-1-3 1
10 15 15-12 -2 4-18 16 -11 8 -14 -19 11 - 6 17 -11

3. Jlas BOCCTaHOBJICHHMS YTpaueHHBIX Mapojici BXoJa Ha IOpPTaJl OpraHu3aluu
TpeOyeTcss HAWTH C TOYHOCTBIO JO 3 MECATUYHBIX 3HAKOB COOCTBEHHBIC YHCIa U COO-
CTBEHHBIC BEKTOPBI MaTpHIlbl A. [IpoBepUTh OPTOrOHAIBLHOCTD MOJTYYEHHOI'O COOCTBEHHO-
ro 6asuca.

40 0 0 O 0 O 0 0
0 19 0 O 0 O 0 12
0 0 14 0 6 O 0 0
A= | 0 0 0 28 0 22 0 0
0 0 6 O 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 7

5. [lnsi BBIMOTHEHUS ONTUMAJIBHOTO OW3HEC-TIJIaHUpPOBaHUsI TpeOyeTcs pe-
HIUTH CIAEAYIOUIYIO 3a1a4y JTUHEHHOT0 MPOrpaMMUPOBAHMUS:

JS(xy, x2) = 5x; + 3%, = max
2%, —3X, <6
X, —4X, > -8
X <2
X, %, 20
Kpurepun 6amibHOM OLIEHKH Pa3IudHbIX (HOPM TEKYIEr0 KOHTPOJIS yCIIEBAeMOCTH
COJIEPKATCSI B COOTBETCTBYIOIIUX METOAMYECCKUX PEKOMEHIAMUAX Ka(eaphl.

7. ®OH/ OLEHOYHBIX CPEACTB IJIA NMPOBEeJCHUS NPOMEKYTOYHON ATTeCTALHH
o0yuaromuxcst o AUCHUIIHHE

[Tepeuenr xommnereHUUH, GOPMUPYEMBIX B MPOLIECCE OCBOEHUS AUCLMILIUHBI, CO-
nepxxurcsa B pasznene 2. llepeueHb MmiIaHUPYEMBIX PE3YJIbTATOB OCBOCHHS 00Opa30BaTellb-
HOM IPOTrpaMMBbI C YKa3aHUEM UHIUKATOPOB UX JTOCTHKEHMS, COOTHECEHHBIX C IUIAHUPYE-
MBIMU pe3yJbTaTaMd 00y4YEHUs MO TUCLUIIUHE.

Ilpumepnovie meopemuueckue 60npocwl 014 ROO20MOGKU K 3auémy ¢ 1 cemecmpe:
1.  Tabauunsrii npoueccop MS Excel, LibreOffice Calc. BBog nanasix u popmyn
B ssuerku. PopmarupoBaHue. J(nana3oHsl ssYeek.

2. ®dynukiuu Excel, LibreOffice Calc (iormueckue, mporHO3UpPOBaHUS, MaTEMa-
TUYECKHE).

3. [IpocThie U CIIOKHBIC TTPOIICHTHI.

4, Brruucienre HauncaeHUH 10 BKJIaIaM | BBITIIAT 1O KpeauTaM, TUIaH Moraiiie-
HUS KpeauTa.

S. CBojHbIe TaOIUITBI, (GUITBTPHI.

6. Koncommunanus.

7. Tunel nanseix B R. 3aganue Bekropos (RStudio).



8. YcnoBHBIE ortepaTopsl U onepaTopsl nmukia B R (RStudio).

Q. [TporpamMmmupoBanue nepeMeHHbIx. Co3qaHNe MOJb30BaTENbCKUX (PYHKIIUHA.

10. Ywucnossie pyHKIMU U ciocoObl ux 3aganus. CoiictBa pyHkiuil. ['padux
GbyHKIUH.

11. Ilpenen 4yMCIOBOM MOCIEIOBATEIHHOCTH.

12.  TIlpenen pyHkiuu Ha O€CKOHEYHOCTH U B Touke. CBoiicTBa npeenon. Hc-
nons3zoBanue MS Excel, LibreOffice Calc u R s uccnenoBanust QyHKUIIM B TOUKE U
Ha OECKOHEYHOCTH.

13.  AcumnroTsl rpaduka GyHkuuu u ux nocrpoenue B MS Excel, LibreOffice
Calcu R.

14.  Tlocrpoenue rpadMKOB U TMHUN YPOBHS (QYHKIIUU IBYX NIEpeMEHHbBIX B R/

15. IIpomsBognHas u nuddepeHiuan GyHKIIUN OJHON MTePEeMEHHON. DIaCTUIHOCTh
GbyHKIIH 1 ee TpuMeHeHue. Berancinenne npon3BogHON (YHKIIUU B TOUKE.

16. CumBonbHOe nuddepenmpoBanue B R

17. IlpousBoansie u AuGdhepeHuranbl BHICHINX MOPSAKOB.

18. Mownotonusie ¢pyHKIUHU. JIOKANIBHBIN 3KCTpeMyM (PYHKIIHH.

19. HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTH U 3KCTpeMyMbl B MS Excel, Li-
breOffice Calc u R.

20. Bremmykiibie (BorHyThie) GyHKIMH. ToUKM nieperuoa.

21. MHccnenoBanue GyHKIMU HA BBITYKIOCTh U TOUYKHU NIEeperuoa.

22. Haubonblllee 1 HAUMEHbLIEE 3HAUEHUS HEPEPHIBHON (DYHKIIUU HA OTPE3KE.

Ilpumepnvie meopemuueckue 60npocol 011 NOO20MOBKU K 3a4émy
60 2 cemecmp

1. Heonpenenennpiit narerpan. OCHOBHBIE METOMBI VHTETPUPOBAHUS:
3aMeHa MepEeMEHHON, THTErPUPOBAHUE MO YACTSIM.
Omnpenenennsbiit uaTerpai. @opmyna HetotoHa - JleliOHuIa U ee mpUMEHEHUE.
HecoOcTBeHHBIE HHTETPAJIBI.
Marpuusl. Onepannu Hag MaTpuiaMu. Panr MaTpuipl.
OOparHas marpuIa.
Onpenenurens maTpulbl. CBONCTBA U TPUMEHEHUE ONPEAETUTEINIEH.
Cucrembl JIMHEWHBIX aJIreOpandecKuX ypaBHEHUH.
Pemenue cuctem JIMHEMHBIX alreOpanyeckux ypaBHeHHM metonam Kpamepa,
oOpaTHOM MaTpuIlbl U MeTOZI0M ["aycca.

Q. MHOKeCTBO pelIeHni CUCTEMBbI JINHEHHBIX allreOpandyeckux ypaBHEHUI.

10. OpmHOpOAHBIC ¥ HEOJHOPOIHBIE CUCTEMBI.

11. Apudmernyeckue BEKTOPHI U JIMHEWHbIE ONEepallii HaJl HUMHU.

12.  BekTopHOoe mpocTpaHcTBO Rn.

13. JIunHeitHas 3aBUCUMOCTbH (HE3aBUCUMOCTD) CUCTEMbI BEKTOPOB.

14. bazuc u pa3MepHOCTb JMHEHMHOro mnpocTpaHcTBa. KoopauHatel BekTOpa B
JTAaHHOM Oasuce.

15. CkanspHoe npousBeieHHe BEKTOpOB B Rn. JIJIMHBI BEKTOPOB U Yroj MEXIY
HUMU B Rn.

16. CoOcTBeHHbIE 3HaYEHUS U COOCTBEHHBIC BEKTOPHI KBaJIPATHBIX MATPHII.

0N OThWDN



17. 3apauu TUHEHHOro MPOrpaMMHUPOBAHUS B IKOHOMHUKE: MUHUMU3ALUS PACXO0-
JI0B, MAaKCUMM3AIHsI MPUOBUTH U Ap.; TPAHCIOPTHAS 33/a4a, 3a7a4a O Ha3HAYCHHSIX.

Ilpumepvt mecmoswvix, nPaKmMuKo-opUEeHmMUPOBAHHBIX (CUMYAUUOHHBIX) 3A0aAHUII,
6 PAMKAX 0CBOCHUA KOMNEemeHYuil

Tabmumna 5

HaunmeHoBaHue HaunmeHoBaHue Pe3yabTaThl 00yue- TunoBble KOHTPOJIbHbIE 321aHUS
KOMIIEeTEeHIIU U HHAUKATOPOB HHUs (YMeHMS U 3HA-
JOCTHIKEHHSI HHSsI), COOTHECEHHbIEe
KOMIIETEeHI[HU ¢ HHANKATOPaMH
JIOCTHKEHH S KOMIIe-
TEeHIMH
CnocobHocts uc- | 1. Hcnmonb3yer  oc-| Jmanue ocHoBHbIX | 1.Co3maTh TaOIUIYy JaHHBIX CTOUMOCTH
TOJIB30BATHIIPH- HOBHBIE METOIBI H| METOJIOB ITOJTyde- KBaJpaTHOTO METPa IJIOMAAN B HOBOCTPOU
KJIaaAHOE IIPO- Cp€AcTBa IMOJYUYCHUA, HUA, IPCACTABIIC- KaxX 1 BTOPUYHOM XUJIBC. HpeILCTaBI/ITI)
rpaMMHOe o0Oecre- | IpeACTaBIeHHs], Xpa-| HUs, XpaHSHUS H JTAaHHBIE, MCIIONIB3YS APYTHE CPEICTBA BU-

YeHHUE MpUperie-
HUU podec- CHo-
HaJIBHBIX 3aJa4.

HEeHHs H 00paboTKy
TaHHBIX.

00pabOTKHU JaHHBIX
Yuenue npumensars
OCHOBHBICMETO/TBI
MOJIyYeHUsI, Tpe.-
CTaBIJICHUS, XpaHe-
HUS 10OpabOTKH
JTAaHHBIX

3yann3aluu.

3. Ha ocroBe mH(popmanuu B cetn UnTep-
HeT cocTtaBuTh Tabmmiy EXcel, comepa-
[IYI0 CKEIHEBHBbIE KIMMAaTH4ecKue (aTMo-
cepHOE AaBICHUE, CPEelHSs TeMIepaTypa,
BIIa>KHOCTh, OCAaJKH, CKOPOCTb BETpa U Ap.)
B PErMOHE 3a NpeAlecTByomui mecan. Hal
ocHOBe maHHbIX EXcel — TaGmuiel co3path
CBOJHYIO TaOJUILy, CONCPKALIYIO JaHHbBIE O
a) cpenHei TeMrieparype (B OpSAAKE yBEIH-
UCHMsI) B BEJIMYMHE OCAIKOB; 0) aTMOchep-
HOM JaBJICHMH (B MOPSIKE YMEHBIICHUS) U
BeTpe; B) BIAKHOCTH (B MOPSAIKE yOBIBAHMUSA)
U TemIeparype.

4.CoctaBuTh 0a3zy JaHHBIX CTYIEHTOB
rpynnsl, BKMounB B Hee noist «DOUO cry-
neHTay, «Jlara poxxaenus», «bamiel EI'D o
MaTemaTuke», «bamiel EI'D mo pycckomy)
s3bIKY», «bamner EI'D mo oOmecTBo3Ha-
HHIO», «Mecto POXICHUS (ro-
[POJI/TIOCETIOK/CeNo/ IePeBHSI )». Ynopsino-
YUTh JAHHBIC 10 a) (JaMUJIMU, UMEHH, OTYE-
CTBY; 0) MeCTy pOXIEHHUS;, B) TOJy pOXKJe-
Hug ¥ 0aiamM EI'D 1o o0IecTBO3HAHUIO; T)
oammam EI'D mo maremaruke; m) Oammam
EI'D no pycckomy s3bIKY U (paMuinu, uMe-
HU, OT4ecTBY; €) Oamram EI'D mo martema-
TUKE, PyCCKOMY SI3BIKY M (haMWJINU, UMEHH,
OTYECTBY.

2. JlemoHCcTpHpYET
BIIaJIcHNE TIpodecc-|
OHAJIbHBIMHU IIaK€TaMH
MPUKIIAJHBIX npo-
rpaMm

3nanue mnpodec-
CHOHAJIbHBIX I1a-
KETOB npuKiIaI-
HBIX IPOTPaMM

Yuenuye wcnosnb3o-

BaTh  mpodeccuo-

1.CymectByeT aBa BapuaHTa pa3MeEIIEHUS]
100000 TeIC. py0. B OaHKE B TEUEHHUE TPEX
ler: MO0 Ha YCIOBHUSAX €KEMECSIHOTO
HAYMCIICHUS TPOIICHTOB TPU TOJ0BOM CTaB-
ke 10%, mubo exeKBapTaTHLHOTO HAYHCIIC
HUsS 1O TojoBOM craBke OIpenennTh
HanOoJee TMPEeNNOYTUTEIHLHBIA  BapHAaHT.

HaJIbHBIC ITaKCTh]

HpOL[eHTLI HaA4YUCJIAIOTC B KOHIIC KaXXIOI'O|




MIPHUKIIATHBIX
rpamm

po-

reproza.
2. OnpenennTh, Kakas CyMMa JICHEKHBIX
CpEACTB HAKOMUTCSI Ha OAHKOBCKOM CUETE,
€CJIM B Hayajle KaXXI0ro rosa B TeYeHUe 5
et BHOocuTcs 50 ThIC. py0. CTaBka 7% ro-
MOBBIX. BeITIaTa NponeHToB He IPOU3BO-
TCS.
3.MHauBuayanbHOMY — IIpEIIpPUHUMATENIO)
U1 paboThl Haj MPOEKTOM IPEAOCTaBICH
KpenuT B pazmepe | muH. pyOnelt mog 8%
TOMOBBIX Ha 2 roma. Pa3paboTarh IutaH 1mo-
raleHus KpeAWuTa, €CIM BBIIUIATa IPOLICH-
TOB M TOTAalIeHHE OCHOBHOTO [IOJITa OCY-
[IECTBIISIOTCS €KEKBAPTAIBHO.
4. noteunsii kpeaut pazmepoM 4 000 000
pyO0. TpeaocTaBieH Mo craBke 8% TOJ0BBIX
cpokom Ha 30 mer. KakoB Oyzer ocTarok
OCHOBHOU cyMmMmbl 4epe3 10 jer mpu ycio-
BUM IIOTAILECHHS MPOLEHTOB U OCHOBHOI'O
monra exxemecsiuHo? YeMy OyZieT paBHA BBI-
[1aTa 1o MpOLEHTaM 3a 3TOT CPOK?
5.Pemnth 3amady JIMHEMHOTO MPOTpaM-
MUPOBaHUSA

Z(X)= -6x1-3x2+4x3—max, ecnu

2X, + +2X%, 28
—X — X, +2%, =6
X=X, —X;<4

xj>0

3. Beibupaet HeoOxo-
JIMMOE TIPUKIIaHOE
mporpaMMHoe obec-
MIEYCHUE B 3aBHCUMO-
CTH OT perIaeMon 3a-
Ja4H.

3HaHue IPUKIIaHO-
r'o MPOrpaMMHOTO

oOecrieueHus

Yuenue BoIOUpATH
HEO00X0UMOE  TPH-

KIIagHOe obecrede-
HUE B 3aBHCHUMOCTH
OT pelIaeMbIX 3a/1a4

1.MeHemKep TOProBOrO 3ajla B KadecTBe
OILIATHI CBOMX YCIIYT MOJYYaeT MPOLEHT OT
CYMMBI COBEPIICHHOW TTOKYTIKH
BozHarpaxjaeHue COCTaBHT:

-5% o1 cymmsbl nokynku Mensie 10000
pyo.

-8 % ot cymMblI tokynku ot 10000 py06. 10
15000 py®.,

-10 % — ot 15000 py6. g0 30000 pyo.,

-12 % — 30000 py©6. u Ooutee.

TToctpouts B EXCel dopmyny ¢ ucmosn3o-
BaHHEM JIOTHYECKUX (QYHKIMH IS aBTOMA-
THYECKOTO pacueTa CyMM BBITUIAT MEHEKe-
py ToproBoro 3aja. UYuCIOBBIE JaHHBIE
[peICTaBUTh B ACHEXKHOM (opmare.

Ne | Bug ToBapa

1 IIponaxa TeneBuzopa — 23900 pyo.

2 IIponaxa
cTupabHON MarmuHb! -52900 py6.

3 Kpenut

HA KOMIUTEKT

OBITOBOU TEXHHUKH

st kyxau — 107000py0.

4 ITponaxa neiiecoca -26300 pyo.




5 [Ipomaxa
Dnexrpomscopyoku — 13000 pyo.

3.IMeroTCsl TpU MyHKTa TOCTaBKH KOMITBIO-
repoB: Cknag Nel, Cxman Ne2, Cxmag Ne3.
Taxxe ectb 5 Mara3uHoB: Marasun «Tepa-
OaiiT», Marazun «JIumep», Mara3un «Jkc-
mept», Marasun «Oka-cepBuc», «Bnamu-
MUPCKUH PBIHOK», TMOTPEONISIOMUX 3TOT
roBap. HeoOxogmmo HaWTH NTUMAaILHBINA
BapUAHT PACIPECIICHUS TOBAapOB C MUHH-
MaThbHBIMU 3aTpaTaMH.

13BecTHO, uyTO Ha ckiage Nel nmeercs 200,
mT.; Ha cxiage Ne2 - 250 mr., Ha cKiane
Ne3 - 200 mr. TpeOyercs nocTaBuTh B Ma-
rasuH «Tepabaiit» 190 mT.; Marasun «JIu-
nep» - 100 1mr.; marasun «kcrnept» - 120
mr.; marasuH «Oxa-cepBuc» - 110 mT.;
«Bragumupckuit peraHok» = 130mIT.

Cetka TapuhoB
MMEET CIIeITyIO- 28 |27 |18 |27 |24

[IMI BUI:
CocTaBUTE U pe- 18 |26 (27 |32 |21

QIn30BaTh  KOM |27 |33 |23 |31 |34
[peIIeHHS 3a1a4
4. CocraButh 0a3y HaHHBIX CTYACHTOB
CPYIIbI, BKIOUMB B Hee AaHHble: «DPUO
cTyneHTay, «Jlara poxaenus», «bamist EI'D
mo MareMmartuke», «bamiel EI'D mo pyccko-
My s3BIKY», «bammer EI'D mo obmecTBo3HA
HUIO, «Mecro POXIEHUS (ro-
[POJI/TIOCEIIOK/CEII0/ IEPEBHS)». Ynopso-
YUTH JaHHbIE 10 a) GaMHUINK, UMEHHU, OTYE-
CTBY; 0) MecTy POXIEHUS; B) TOIy POXIe-
Hus 1 0ayutam EI'D mo o01iecTBO3HAHUIO; T)
0amutam EI'D mo maremaruke; n) Oayuiam
EI'D no pycckoMy s3bIKy U (paMuinu, ume-
HU, OT4ecTBy; €) Oammam EI'D mo marema-
TUKE, PYyCCKOMY SI3BIKY H (paMUIINU, IMEHH,
OTYECTBY.

5. HeoOxomumo caenate 30% ckuaky Hal
MOJIOUHBIE TOBApbI, €CIIU CPOK MX TOJHOCTH
BaBepiaercs yepes S aHen. McxonHble gaH-
HbIC MTpeICTaBIeHbI B Ta0muie. [lepeorieHKy
[TPOM3BECTH O COCTOSTHHIO Ha 20 ceHTa0ps.

Tosap Lena Cpok rogHocTH

CwmeraHa 105 py6. 28 ceHts0ps

Kedup 75 pyo. 20 ceHTs0pst
Mosoko 85 py0. 23 ceHTs0ps
Tsopor 70 pyo0. 25 ceHts0pst

Worypr 54 py6. 30 ceHTAOpS




4. Wcnomws3yeT mpu-
KJIAIHOE  MPOrpaMM-
HOE oOecIieueHue s
pEIIeHNsT KOHKPETHBIX
MPHUKIaIHBIX 3a1a4.

3ugnue HasHaue-
HUE MPHUKIATHOTO
MIPOrPaMMHOTO
obecneyeHust

Yuenue vcnonn-
30BaTh MPUKIIA[-
HOE ITPOTrpaMMHOE
obecrieucHue s
peuieHust KoH-
KPETHBIX IIPH-
KJIaIHBIX 33129

1.OyHKIIIH cipoca ( ¥ MPEeNIoXKEHHS S OT

I[ICHBI p BLIpa)I(aIOTC}I COOTBCTCTBCHHO
X+7 2X+12

YpPaBHECHUSIMH q= ) S=——.
X+3 X+10

HaiiTi: a) paBHOBECHYIO IIeHY; 0) 371acTHY-
HOCTB CIIPOCa M MPEIIOKEHUSI ATl 3TOH 1ie-
HbI, B) M3MeHeHne aoxoxaa (B %) mpu yBe-
ITUaeHnH 1eHbl Ha 5% OTHOCHTEIBHO paB-
HOBECHOM.

2. OyHKIMA MOJE3HOCTH MOTpeOHTeNs A
ByX ToBapoB umMeeT Bux U(X,y)= 4In(4x-2)+
In(10y-3), tae X, Y — KonmuecTBa IpHOOpe-
TaeMbIX TOBapoB. OmpeaennTe MaKCHMallb-
HYIO TMOJIE3HOCTh TOBApOB, €CIHM MOTPEOH-
rens uMmeer OromkeT B | =60 m.e., a 1eHsb]
ToBapoB paBHbI 12 g.e. u 10 xg.e., cooTBeT-
CTBEHHO.

3. IlpennpusiThe MiIaHUpPYyeT BBIMYCK JIBYX|
By10B niponykuuu | u |, Ha mpou3BOACTBO,
KOTOPBIX PACXOJYyeTcsl TPU BHUA ChIpbs A, B
n C. B Tabnuie nan pacxoa KakJaoro BHIA
CBIPbsI HAa MPOU3BOJCTBO €AUHULIBI U3
KKJOTO BHJAa M NPUOBUIL OT pean3alum]
e IMHUIIBI U3JICITUST KOKIO0TO BUJIA.

Buasl Buasl npoaykuuu 3amnacel
CBIPBS I 1 CBHIPBS
A 4 2 16

B 1 1 12

C 2 7 14
[TpubbuE 2 4

CoCcTaBUTh ONTHMAIbHBIN MJIaH BBITyCKa
[TPOTyKLIUU.

CriocobHOCTh
OCYILECTBIISIT
c00p,00paboTKy H
CTaTHCTHYECKHUH
aHaJn3 JIaHHBIX,
NPUMEHSTh MaTe-
MaTHYECKHE METO-
JIBL JITIS pETeHHUsT
CTaHJapTHBIX
npodeccuoHab-
HBIX (PHHAHCOBO-
IKOHOMHYECKHX
3aj1a4, MHTepIpe-
TUPOBATHIIOTY4EH-
HBIE Pe3yIbTATHL.

1.IIpoBoaut cbop,
00pabOTKy W CTaTu-
CTUYECKUI

(hMHAHCOBO-2KOHOMH-
YeCKHUX 3a/1a4.

aHaJIn3|
JAaHHBIX UIA pCHICHUS

3nanue varematu-
YECKHX METOJIOB,
NPUMEHSIEMBIX  TIpH
cbope, oOpaboTKe U
aHanu3e JIAHHBIX
NpH  petieHun  Gu-
HaHCOBO-?KOHOMH-
YEeCKHX 3a]1ad.
Yuenue vicnosp3o-
BaThb METOABI cOO-
pa, 00paboTKH 1
aHaJmM3a JaHHBIX
pHu perieHun Gu-
HAHCOBO -
9KOHOMHYECKHX 3a-

1. cnionw3ys gocTyn K opUIIMATEHON HH-
¢dopmaruu B cetu MHTEpHET, HATH, CO-
XpaHHUTh, 00paboTaTh U MPEJCTABUTH, UC-
MOJIB3YS CPEACTBA BU3YaJIN3aLUN JAHHBIE
0 TMHAMHKE CpeHeN 3apIiaThl Ha IpUMe-
pE HECKOJIBKUX PETHOHOB.

2. Co3naTh TaOJIUIy JAHHBIX CTOUMOCTH
KBaJIpaTHOTO METpa IJIOUIa I B HOBO-
CTpOMKax M BTOPUYHOM xuibe. [Ipencra-
BUTH JIaHHBIE, UCTIONB3YS APYTHE CPEACTBA
BH3yaJIN3alINH.

Ja4y
2. ®opmynupyer Ma- | Jnanue Mmatemaru-1. [IpoBectn aHanm3, Kakoil U3 BapHAHTOB
TEMATUYECKUEIDCTA- | YECKUX METONOB H[MOMyYeHHUs] KpeauTa Ha 2 roja Ha | MUIH.
HOBKH (PMHAHCOBO- Mozieniel  puHAHCO-py6. mpeanouTHTeNbHEE. [IepBblil BapHaHT

OKOHOMHWYECCKUX 3a-
Aav, rnepexoauT OT
O9KOHOMHYECCKHUX I10-
CTaHOBOK 3aJaa4 KMa-

TEMATUYCCKUM MOJIC-

BO-DKOHOMHYECKHX
3a1a4

Yuenuye vicnosnb3o-

- TomoBasi MPOIIEHTHAs cTtaBka 18%, mora-
[eHKEe JI0JTa eXEeKBapTaabHOoe. BTopoii Ba-
[PUAHT — €XKEMECSIYHOE IOTaIlleHHE JI0JIra,
oOImass BBIIIATAa 1O TporieHTaMm 125ThIC.

BaTb Mar€MaTHu4dc-

yOITeH.




JISAAM.

CKHE METObI HMO-
JETH JUIS PeLIeHUS
(hMHAHCOBO-3KOHO-
MHYECKHX 33714

2. Ects Tpu Bapuanta pasmemienus 200000
pyO. B Oanke Ha Tpu roxa. llepBbril — ¢ BbI-
[1aTOH MPOIEHTOB B KOHIIE CPOKA TP TO-
moBOW TporeHTHOW cTaBke 18%. Bropoi
BapHaHT — €XEMECSIHOE HAYUCIIEHUE TIPO-
[ICHTOB B KOHIIC KaXJOT0 MEpUoaa IMpH
YCIIOBHM TOJIOBOM IMPOIEHTHOHN cTaBku 8%,
TPETHii BapUaHT — €XEKBapTaJIbHOE HadMCH
lTeHre MPOIIEHTOB B Hadajle KaKIOTrO IepH-
01, €CJIM ro/I0Bas MPOIIeHTHAs cTaBka 12%.

3. CucteMHO mOIXO-
IUT K BBIOOpDY Mare-
MaTHYECKHX  METO-
JOB U HUH(OpMAIH-
OHHBIX  TEXHOJOIHI
JUISL pelIeHHs  KOH-
KpeTHBIX (prHaHCOBO-
SKOHOMHYECKUX  3a-
maq B mpodeccuo-
HaJILHOH 00JacTy.

3nanue MateMa-
THYECKHUX METOIOB
1 nH(OpMAaIHOH-
HBIX TEXHOJIOTHH
UCTIONIB3YEMBIX
JUTSL peleHust KOH-
KpPETHBIX (PHHAH-
COBO-3KOHOMHUYEC-
KHX 337124

Yuenue srioupatn

b MaTeMaTHYECKHE
MeToABI 1 UHpOp-
MAaIMOHHBIE TeX-
HOJIOTHH, HCIIONb-
3yeMble JUIs pe-
LICHUS] KOHKPET-
HBIX (pUHAHCOBO-

1.Ha HEKOTOpOM MpennpusSTHA MPOU3BOISIT
Ba BHA TOBAapoOB, IIPUYEM TOBAap IEPBOIO
Braa peanusyercs no 1ene 8 aeH. Ex., To-
Bap BTOporo Buaa — mo ueHe 10 meH. En.
3aTpaThl Ha NPOU3BOJACTBO 3THX TOBAPOB
orichiBaroTes pyHkiueit. [Ipn xakux oObe-
Max X M y TMPOU3BOJCTBA OTHX TOBAPOB
MPUOBLTE TPEATNPUATHS OyIeT MaKCHMallb-
HOM? UeMy paBHa 3Ta MPUOBLITH?
2.ITpon3BOAUTENBHOCTE TpyJda padodero B
reueHue IHS 3amaeTca (QyHkuueir P(t)=-
0,032t2+0,3t+0,6 (nen.en/4), Tae t - Bpems B
yacax oT Hayana pabotsl (0< t<8). Haiity
(dyHkuuio A(t)odbemMa IPOU3BEICHHON TPO-|
ITYKLIMK OT BPEMEHU t, U €ro BEJIWYMHY 33
[EpBYIO MOJOBUHY paboyero AHS, 3a BECH
[pabouuii NCHb.

3yJIBTaThl HCCIIE0Ba-
HUSI MaTeMaTHYECKHX
Mozeiei (uHaH-
COBO-DKOHOMHYEC-KUX
3a1a4d M AejaeT Ha MX
OCHOBaHMM  KOJHYe-
CTBEHHBIE U  Kaue-
CTBEHHBIC BBIBOJIBI Y|
PEeKOMEHAINH 1o
MIPUHATHIO ¢dunHaH-
COBO-3KOHOMHYEC-
KUX PELICHUH.

SKOHOMHYECKHX
3a7ad.
4. Ananuzupyer pq nanue  metonos (1. Bapeupys pa3mep BKiaaa, CpOK BKIJIAIA U

aHanM3a pe3ysbTa-
TOB HCCJIEIOBAaHUS
MaTeMaTHIECKUX

Mojenel QuHaHco-
BO-9KOHOMUYECKUX
3agad U QopMyIu-
POBKH KoJIn4e-
CTBEHHBIX M Kaue-
CTBEHHBIX BBIBOJIOB.
Yuenue  wuHTEp-
MpEeTUpOBaTh  pe-
3yJIbTaThl,  HOJIY-
YeHHbIE TIPH WC-
CIICJIOBAaHUH  Ma-
TEMaTU4YEeCKUX MO-
neneil hruHaHCOBO-
9KOHOMHYECKHX

3ajgad, Jenarh Ha
X OCHOBE KOJIM4e-
CTBCHHBIC M Kaue-
CTBCHHBIC BBIBOJIBI
U pEKOMEHJAAINH
[0 TPHUHATHIO (H-
HAHCOBO-3KOHOMHU-
YECKUX PELICHU.

[POLICHTHYIO CTaBKY, ONPEACIUTh YCIOBHS,
[pY KOTOPBIX CyMMa BO3BpaTa BKJaja Oy-
JIET COCTaBISTH TPEOYEMYIO CyMMY
(600000py06.). Bennunta MpoIeHTHOMH CTaB-
KW He JOJKHA OBITh 6osbie 8%, pasmep
BKIaga — He 6os1ee 400000 pyOneit.

2. [TocTpouTs rpaduk 31aCTUYHOCTH CIIPOCA
q ot 1eHsl P. OnpeaenuTh, IPH KaKuX 3Ha-
MEeHUSIX P CIPOC AacTUueH (He 31acTHYCH),
ecim p>+3p+40=26.




8. IlepeyeHb OCHOBHOII ¥ [ONOJHHMTEJbHOW Y4YeOHOW JHMTEpaTyphl,
He00XO0UMOI1 /ISl OCBOCHUS M CIHIIIHHbI

OcHoBHas JMTEpaTypa

1. HOpoOwimera M.B., [dpoObmmes H0.A. ®ynkiuun MS Excel: cunTakacuc u
UCIIOJIb30BAaHUE TPU PEUICHWM MAaTeMaTUYeCKHX W MPUKIAAHBIX 3a1ady. Yd4eOHOoe
nocoobue. — Kamyra: «Kamyxckuii mnewatHbii asop», 2023. — 156c. — Teker
HETOCTPEACTBEHHBIN

2. 3apgamaeB, C.A. Marematuka Ha s3pike R: yueOnuk / C.A. 3amagacs;
@®uHaHcoBbld yHUBepcuteT npu [IpaBurensctBe PO, [lemapramMeHT aHanu3a JaHHBIX,
NPUHATHA pelIeHU 1 (UHAHCOBBIX TexHoyoruii. — Mocksa: Ilpomereit, 2018. — 324 c.
— Texkcer : HenocpencTBeHHbIN. -To xxe: URL: Pexum nocryna : 9bC: YHuBepcurerckas
oubnuorexka ommaitH : https://biblioclub.ru/index.php?page=book&id=494941 (nata
obpamenusi: 16.09.2021). — TekcT : 2eKTPOHHBIM.

3. Marematuka B Excel: yueOnuk mis By3oB / O.A.bawk, J[.B.bep3uw,
A.B.3onotaprok [u np.]; nox pen T. JI. ®omuueBoi. — Mocksa: «IIpomereitn, 2019. —
229 c. — TekcT HENoOCpPEACTBEHHBINM

JlonosHuTeIbHAS JIUTEPATypPa

4. JlpoosmmeBa U.B., JIpoObimeB FO.A. KoMmbloTepHbIN MpakTUKYM.y4eOHOE
nocobue k naboparopuHbiM padoram.— Kamyra: UIT CrpensioB U.A. (M3naTenbcTBo
«2uinocy), 2020.— 142 c. — TekcT HENMOCPEICTBEHHBIH

5. Kpemep A.IlLl. Beiciias maremarvka s 3KOHOMHYECKOro OakajaBpuaTa:
VYuebnuk u npaktukym / H.I. Kpemep [u ap.]; mox pea. H.III. Kpemepa - Mockaa:
FOpaiit, 2012, 2013. - 910 c. — TekcT : HemocpeacTBeHHbIA.- To xe. - 2014. - BBC
FOpaiit. - URL: https://urait.ru/bcode/379996 (nara obpamenus: 07.06.2021).

6. ConomoBuukoB A. C. Marematuka B skoHomuke. Y.1: Jluneitnas anrebpa, 31
aHATUTUYECKasT TEOMETpUs W JIMHEHHOE MpOorpaMMHUpPOBaHHE: YYEOHHK IS CTY..
skoHomuu. creri. By3oB / A.C.ComomoBHmkoB, B.A.baGaiineB, A.B.bpaunos,
N.I".Illanapa - MockBa: @unancel u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c¢.— TekcT : HEMOCPEACTBEHHBIH.

7. ConomoBuukoB A. C. Marematuka B skoHOomHKe. Y.2: Maremarudeckuii
aHaNMM3: Y4yeOHWK s cTya. 3KoHomud. crienl. By30B / A.C. CoJlI0JOBHHKOB,
B.A.baoaiinieB, A.B.bpauno, W.I'Illannpa. - MockBa: ®DuHaHCB W CTAaTUCTHUKA,
Nudpa-M, 2003, 2005, 2007, 2011. - 557 c. — TekcT : HEMOCPEICTBEHHBI.

9. IlepeueHb pecypcoB HH(POPMANUOHHO-TEJECKOMMYHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX /IJIs1 0CBOECHHS THCIHUILINHBI

1. MadpopManmoHHO-00pa3oBaTeIbHBIN MOpTaT OUHAHCOBOTO YHUBEPCUTETA TIPH

[TpaBurenncTBe Poccuiickoit @eaepanmu http://portal.ufrf.ru/.

2. Caiit kadenpsl «buzHec-uHbopMaTHKa U BhICIIAs MaTeMatrukay Kamyxckoro
bunnana OuHyHUBEpPCUTETA

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

3. DnektponHas 6ubnuotexka GunancoBoro yauepcurera (Ob) http://elib.fa.ru/

4. DnekTpoHHO-6ubaMoTeuHas cucrema BOOK.RU http://www.book.ru



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

5. DnexTpoHHO-OMONMOTEUHass cucTeMa «YHUBEpPCHUTETCKas OubnnoTexa
OHJIAH»

http://biblioclub.ru/

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

7. DIeKTPOHHO-OMOIHOTe Has cucTeMa m3natenscTsa «FOPAMTY https://urait.ru/

8. DnexkTpoHHO-0MOIMOTeYHas cucTema u3farenbera [Ipocnekt

http://ebs.prospekt.org/books

0. DNEeKTPOHHO-OMOIMOTEYHAS cucTema U3/IaTeIhCTBA «Jlaab)
https://e.lanbook.com/

10.2nexTponnas oubnunoreka Mznarenbckoro qoma «I peOGEHHUKOBY

https://grebennikon.ru/

10. MeToguyeckne yKazaHus J1JI 00y4arOIMXCH M0 OCBOCHUIO TMCHMILIMHBI

OOyuaromuMcs B paMKaxX CaMOCTOSTEIbHOM pabOThl ClieyeT HCIOJIb30BaTh
Meroauyeckne peKOMEHIAUMU 10 TUIAHUPOBAHUIO W OpPraHU3alid BHEAYIUTOPHOMU
CaMOCTOATENIbHOM  pabOThl  CTYACHTOB 1O  OOpa3oBaTeNbHBIM  MPOTpaMMaM
OakanaBpuata ¥ MaructpaTypsl B DHHAHCOBOM YHUBEPCUTETE, YTBEPKICHHBIC
[Tpukazom pexropa Ne1040/0 ot 11.05.2021 r.

CamocrosiTenbHas padoTa CTYJAECHTOB MPOXOIUT BHeayAUTOpHO. OpraHuzanuu
CaMOCTOATENIbHON  pabOThl  CIYKUT  y4eOHO-TEMAaTHYECKUW  TUIaH  U3YYCHUS
JUCUUIUIMHBL. B TaHHOM IlaHE yKa3aHa TeMaTHKa JIEKIHM, CEMUHApOB, BOMPOCH U
3alaHdd I CaMOCTOSITEbHOrO u3ydeHus. Bo Bpems nekuuid HEO0XO0auMO
KOHCIIEKTUPOBATh cojepxanue jekuuu. [locne neknum HeoO0X0IMMO OTpeAaKTUPOBaTh
3amucH, O(MOPMUTH KOHCHEKT, [OMOJHSAS €ro COAEp)KaHHE JIOMOJIHHUTEIbHOU
uHpopmanuen. [Ipu odopmiieHnn KOHCHEKTa LENECO00pa3HO BBIACISATh HA3BAHUS TEM
1 (HOPMYITUPOBKH BOIPOCOB, OCHOBHBIE ONPEIECICHHUS, IPUMEPBHI.

[Ipy moaroTroBke K CEeMHUHApPYy HEOOXOAMMO H3YYUTh BOIPOCHI CEMHUHApA,
COOTBETCTBYIOIINI TEOPETUYECKUN MaTepHall, aenas s ce0s He0OXO0IMMbIE 3aIUCH B
paboueit Terpanu. [locne 3aHsATHIT HEOOXOIUMO POCMOTPETh 3aITUCAHHBIC PEIICHUS U
BOCCTAHOBUTH B PEIICHUSIX UMEIOIIUECS MPOOEIIBI.

[Ipu 3arpyaHeHUMM B pEIICHWU TMPAKTHUYECKUX BOMPOCOB (3a/1ad), MOKHO
oOpaTUThCS 3a KOHCYyJbTaluel (MOMOIIBI0) K mpenojaBarento. CeMuHapbl MPOXOIsT,
KaK TpPaBWIO, B HMHTEPAKTUBHON (QopMe W MpernojaBaTelb YYUTHIBAET aKTUBHOCTH
OoOy4YaronMXcs, HAIpaBICHHYIO Ha pEIIEHUE MPEJI0KEHHBIX BOMPOCOB (BapHaHTOB
3a/1a4), a TAK’K€ BAPUAHTOB OTBETOB Ha pElIaeMble BOIPOCHI (IPOOIEMBI).

He cnemyer 0OosiTbcst naTh HEBEPHBIM OTBET WM JOMYCTUTh MHYIO OIIHOKY:
UCIIpaBJICHUE U aHalIu3 OMMOOK B pEeXHUME OOUIEHUS C TMpenojaBaTelieM Hu
COKYpPCHUKaMH B X0JI€ CEMUHapa CIIOCOOCTBYET 0oJiee TIIyOOKOMY OCBOSHUIO YUEOHOTO
MaTepuaia M NpeaynpekJaeT BO3ZHMKHOBEHHE OIIMOOK B AayibHeimieM. [[omarinue
3amanusl (MOATOTOBKY K 3aHSTHUSIM) CIEIYET OCYIIECTBISTh peryisipHo. Eciu to umum
WHOE 3ajJlaHue, MPU TOATOTOBKE K CEMHUHAPY BBI3BAJIO 3aTPyAHEHHE, HEOOXOIUMO
oOpaTUTBhCS K TPETOJIaBaTeN0 3a KOHCYJIbTalMed. PerynspHOCTh B BBINIOJHEHUU
JIOMAIITHAX 3aJlaHuii (MMOJATOTOBKE K 3aHATHUSAM) - BaXKHBINA (DaKTOp KauyeCTBEHHOTO
OCBOEHUS TUCIUIUINHBI.



MeTtoanyeckue pPeKOMEHAAUMH MO0 OOYYEHHI0 JHMI C OrpPaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

IIpodeccopcko-nipenoaaBaTeabCKui COCTaB 3HaKOMHUTCS C
IICUXO0JIOTO()U3HOIOTMUYECKUMH OCOOCHHOCTSIMU OOY4YarOIMXCsl MHBAIMIOB M JIUL[ C
OTPaHUYEHHBIMU  BO3MOXHOCTAMHU  3710poBbs  (OB3). Ilpu  HeoOxomumocTu
OCYILIECTBIISIETCSl  JONOJHMTENbHAs  MOAJEp)KKAa  MpEenofaBaHUsl  ThIOTOPAMH,
IICUXOJIOTaMH, COLIMATIbHBIMUA PaO0OTHUKAMHU, POLIEAIINMHU OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBUMU C METOAMYECKUMHU peKOoMeHAauusIMu MunoopHayku PO (yTB.
8 ampenss 2014 1. Ne AK-44/05BH) B Kypce mpeamoiiaraercs HCIOIb30BaTh
COLIMATbHOAKTUBHBIE M peQIEKCUBHBIE  METOJbI  OOYy4YEeHHS,  TEXHOJOTHU
COLIMOKYJIbTYPHOM peadMIMTallMK C LEJIbI0 OKAa3aHUsS IOMOLIM B YCTAaHOBJICHHH
MOJIHOLEHHBIX MEXKJIMYHOCTHBIX OTHOIIEHWH C JPYTMMH CTYJEHTaMH, CO3JaHUU
KOM(OPTHOTO TCHUXOJOTHYECKOro KiIMMara B cTyaeHdeckoil rpymme. Ilonbop u
pa3paboTka yueOHBIX MaTepUaoB MIPOU3BOJATCS C YUYETOM MPEIOCTABICHUS MaTepuaa
B pa3M4yHBIX (popmax: ayauanbHOM, BU3YaJbHOM, C MCIIOJIB30BAHMEM CIEIHMAbHBIX
TEXHUYECKUX CPEJICTB U UHPOPMALIMOHHBIX crucTeM. OCBOEHUE TUCIUILIMHBI JIMLIAMU C
OB3 ocymiecTBIsIeTCS C UCMOIB30BAHUEM CPEJCTB 00Y4YEeHHS OOIIET0 U CHEIHATIbHOTO
Ha3HayeHMsl (MEpCOHATBHOTO MW KOJUIEKTMBHOIO MCIOJNb30BaHUs). MarepuaibHO-
TEXHUYECKOEe 00ecredueHrne MpeaycMaTpUBaeT MPUCIOCOOIEHUE ayIUTOPUN K HYKIaM
mny ¢ OB3. ®opma mnpoBeAeHUs arrecTaldyd Ui CTYAEHTOB-MHBAJIHUJIOB
YCTaHABJIMBAETCS C yUETOM MHAMBUAYAIBHBIX ICUXO(PU3NUECKHX OCOOEHHOCTEM.

s crynentoB ¢ OB3 npegycmarpuBaercs noctynHas Gpopma NpeaoCTaBIeHUs
3aJlaHui OIIEHOYHBIX CPE/ICTB, & UMEHHO:

® B TMEYAaTHOM WM OHJIEKTPOHHOM (opme (WIg JUIl C HapyLIEHUSIMU
OTIOPHO/ABUTaTEIbHOTO amrapara);

® B meyaTHoO (opme WM SIEKTPOHHOU (PopMe ¢ yBENIMUYEHHBIM HMIpUPTOM U
KOHTPACTHOCTBIO (7151 JIUL C HAPYLICHUAMHU CIIyXa, PeUH, 3pEHHUsA);

® METOJIOM YTEHHSI ACCHUCTEHTOM 3aJlaHus BCIyX (Uil JIML C HapyLIeHUSIMU
3penusi). CTyleHTaM ¢ MHBAIUIHOCTBIO YBEJIIMYUBACTCS BpEMS Ha MOJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

JUis TakuX CTYAEHTOB MpPeayCMaTpUBAETCs TOCTyIHas ¢popMa MpeJoCTaBICHUS
OTBETOB HA 3a/I1aHMsI, & UMEHHO:

® MUCHMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IUIsl JIMLL C
HApYIICHUSIMU CTyXa, PeUn);

e BBHIOOPOM OTBETa W3 BO3MOXXHBIX BapUAHTOB C MCIIOJIB30BAHUEM YCIYT
aCCUCTEHTA (/11 JIUIL C HAPYLIEHUSIMH ONTOPHO-ABUTATENILHOIO alllapaTa);

® YyCTHO ([JIs JIUI] C HAPYUIEHUSIMUA 3PEHUs, OTIOPHO-BUTATEIBHOTO arapara).
[Tpu HeoOxomauMocTH 711 OOyYaIOIUXCS C MHBAJIUIAHOCTBHIO IMPOLEAypa OLICHUBAHUS
pe3yabTaTOB 00YUEHHSI MOXKET MTPOBOAUTHCS B HECKOJIBKO 3TAIOB.

MeToanyeckue peKOMEHIAIUM M0 BHINOJTHEHUI0 KOHTPOJILHOI padoThl

Meroanueckiue pPEKOMEHJAMK TI0 BBIIIOJIHCHHIO KOHTPOJIbHOW PadoThI
MPETYCMOTPEHBI B «METOMNYECKUX PEKOMEHIANMAX I10 IOATOTOBKE HANUCAHUI0 M
o(OpPMIICHUIO KOHTPOJIbHOM paldOoThI», pa3pabarbiBaeMOM MpernojaBareyieM Kadeapsbl
Ha y4eOHBIH roJ1, B KOTOPOM pealin3yeTcs yaeOHast TUCIUTLTAHBI



11. Ilepeyenb WH(POPMALNMOHHBIX TEXHOJOIHH, HCHOJb3yeMbIX IPH
OCYIIEeCTBJICHMH 00pa30BaTeJbHOr0 Mmponecca M0 JAUCHMIUVIAHE, BKJIKOYAs
nepeyeHb HeO0XO0AMMOI0 IPOrpaMMHOr0 o0ecrmeYeHUss M HMH(OPMAIMOHHBIX
CIIPABOYHBIX cHCTeM (IPH HEOOXOAUMOCTH)

11.1 KoMnJIeKT JJUIEH3HOHHOT0 NMPOrPAMMHOI0 o0ecneyeHus

1. AmntuBupycHas 3ammuta ESET NOD32
2. Windows, Microsoft Office
3. Astra Linux

11.2 CoBpeMeHHbIe npodeccHOHATBbHBIEC 0a3bI JaHHBIX M HHGOPMaIlHOHHbIE
CIIPAaBOYHbIE CHCTEMbI
1. Uadopmarmonno-npaBoBas cucrema «Koncynprant [lmtocy;
2. NUndopmarmonHo-npaBoBas cuctema «["apant»;
11.3 CeprudmumpoBaHHbie MPOrpaMMHbIE U aNllIapaTHbIE CPeICTBA 3a11H-
Thl HHpOpMaALIMU
CepTuduirpoBaHHble TPOrpaMMHBIE U allllapaTHbIE CPEACTBA 3aIIUTHI HHPOP-
Malyy HE IPETYCMOTPEHBI

12. Onucanne MaTepHaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOH IS OCYy-
1IeCTBJIEHUs] 00Pa30BaTe/ILHOIO NPOIECCA 110 AUCHUIIIUHE

- ayJIMTOPHH IS TIPOBEACHUSI JICKIIMOHHBIX W CEMUHAPCKUX 3aHATHN, 000pyI0-
BaHHBIC BHUJICOMPOCKITMOHHBIM OOOPYAOBAaHUEM JUTsI TIPE3CHTAIINN, CPEACTBAMHU 3BYKO-
BOCIIPOU3BEIEHHUS, SKPAHOM, JIOCKOW MEJIOBOU/MHTEPAKTUBHOM;

- OuOIMOTEKY, UMEIOIIYI0 paboune MecTa JJid CTYJEHTOB, OCHAIEHHBIE KOM-
MBIOTEpAaMH C JOCTYIIOM K 0a3aM JaHHBIX U ceTH MIHTepHeT

- KOMIIBIOTEPHBIE KJIACChl ¢ HAOOPOM JIMIIEH3MOHHOTO 0a30BOr0 MPOrpaMMHOIO
oOecrieueHus 1Jisl IPOBEICHUS MTPAKTUYECKUX 3aHSATUN U BBIXOJIOM B IJI00ATBHYIO CETh
Internet;

Oo6pa3oBaTesibHbIE TEXHOJIOTHH

B mporiecce m3ydenus nuctuiuinabl «ludpoBas MmaremaTuka Ha s3b1ike R u EX-
cel » mpenmonaraercs:

® COMPOBOXKJICHUE Kypca MPE3eHTAllMIMH, BKIIOYAIONUMU TEOPETUYECKHUE CBE-
JIEHUS U IPUMEPAMHU PEIICHUS 3a/1ad,

® COBMECTHas paboTa 10 BBIABICHHUIO U IpUMeHeHHIo onmuid Excel u R;

® PACCMOTPEHUE HA MPAKTUYECKUX 3aAHATUAX KaK MATEMATHUYECKUX, TAK U MPO-
(heCcCHOHAIPHO-OPUEHTUPOBAHHBIX 3aJlad C HCIOJb30BAaHHEM BO3MOXHOCTEH R m
Excel.

® CaMOCTOATEIbHOE BBIMOJHEHUE 3aJaHUN II0 COCTABJICHUID WU PeATU3alliU
KOMITBIOTEPHBIX MPOrPaMM,

® IIPE/ICTABIICHUE PE3YJIbTATOB WHIWBUIYaJIbHOU M TPYIIIOBOM CAMOCTOSITEIb-
HOH HCCIIeI0BATEIbCKON paboTHI,

® BUPTYaJIbHOE OOIIIEHUE B TEUCHHE CPOKA M3YUCHHMs Kypca B LIEJIX obecreye-
HUS JICKIIUA M MPAKTHYECKUX 3aHATHH HEOOXOJIMMBIM MaTEPHAIOM M TaKKe KOHTPOJIS
CaMOCTOATENbHOM pabOTHI CTY/ICHTOB.



