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1.HaumeHOBaHUe AUCUUILIMHBI
«udposas marematuka Ha si3bike R u Excel».

2. Ilepeyenn

JIAHUPYeEMBbIX

pe3yJIbTaToB

O0CBOCHHUHA

o0pa3oBaTeIbHOI

nmporpaMMbl (nepeyeHb KOMNETEHIHI) ¢ yKa3aHHeM HHIUKATOPOB UX TOCTHKEHUS W
IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH M0 JTUCHHUILINHE

Taomuna 1
Kon HaumeHnoBanue HNuauxaropsl Pesynbrarbl 00yuenus (3HaHuUs,
KOMIle- | KOMIIEeTeHIUH NOCTHKEHUS YMEHHS U BJIaJICHHs), COOTHe-
TeHIUHU KOMIIeTeHHH CéHHbIE ¢ KOMIETeHIMAMU/ UH-
ANKATOPAMH JOCTUKEHUSI KOM-
neTeHuui
YK-4 Criocob6HOCTh nctoiib- | 1. Mcmonb3yer OCHOBHBIC| 3HAHUE OCHOBHBIX METOJIOB TIOJY-
30BaThIIPUKIATHOE METOAbl U CPEACTBA MOJY-| YEHHs, IPEICTABICHUS, XPaHEHUS U
IporpaMMHoOe obecrie- | YeHus, IpeJCTaBICHUs,| 00paOOTKH JaHHBIX
YeHUEe MPUPEIIECHUH XpaHeHusT U 00paboTKy|
MPO(ECCHOHATLHEIX JIAHHBIX. Ymenue npuMeHsITh OCHOBHBIEME-
ajfad. TOJIBI TTOJTYYCHHSI, TIPEICTABICHUS,
XpaHeHust 10OpabOTKH TaHHBIX.
2. JleMoHcTpupyeT Biaje-| Jngnue npodecCHOHANbHBIX Ia-
HUE NpodeCcCCHOHATBHBIMY| K€TOB NPHUKIATHBIX IPOrPaMM
naKeTamu MIPUKJIIATHBIX
porpaMm Ymenue vcnonb3oBath npodeccu-
OHAJBHBIC TIAKETHl IPHUKIIATHBIX
porpaMm
3. BeiOupaer Heobxoaumoe | 3nanue NpuKIa HOTO IPOrpaMM-
NPUKIIAJHOE MTPOrPaMMHOE | HOTO 00ecredeHus
o0ecrieyeHre B 3aBUCHMO-
CTH OT pemaeMoii 3a1aun. | Ymenue BpIOMpaTh HEOOX0AUMOE
NpUKIaHOe o0ecrieyeHne B 3a-
BHUCUMOCTH OT PEIIaeMbIX 3a/1a4
4. Mcnionb3yeT npukiagHoe| 3nanue Ha3HaueHUe MPUKIIaTHOTO
pOTrpaMMHOE O0eCIieueHHUe| TPOTPaMMHOTO 00ecTIeueHUs
JUI PEIeHUsT KOHKPETHBIX
NPUKJIAIHBIX 3a7a4. Ymenue ncrionb30BaTh NPUKIAL-
HOE TporpaMMHOE 00ecTiedeHne
JUTSL pEeIIeHNsT KOHKPETHBIX MTPH-
KJIa/IHBIX 3a/1a4
IMKH-3 | CriocobHOCTh OCY- 1. IIpoBoautr cOop, Jnanue MaTeMaTUYECKUX METO/IOB,
LIECTBISITE COOP,00pa- | 06pabOTKY W CTATHCTUYE-| MPUMEHseMbIX Npu cOope, obpa-
60TI§YH CTATUCTHIC- | ckpuii aHanNM3 JAHHBIX AN OOTKE W aHAIW3€ JAHHBIX IIPU pe-
CKHN aHAIN3 AHHBIX, | yerepyg ¢uHaHCOBO-| meHnn  QUHAHCOBO-PKOHOMHYEC-
MPUMCHATL MATEMATH™ | 5 yomuuecknx 3azau. KHX 3a/1a4.
YEeCKHUEe METO/IbI JUIs
pemeHus CTanaapT- Vmenue uctonib30BaTh METObI
HBIX PO(ECCHOHAb- c6opa, 06paboTKU U aHATU3a JaH-
HBIX (HTHaHCOBO-OKO- HBIX NIPH peleHNH (PUHAHCOBO -
HOMITHCCKUX afat, HKOHOMHUECKHUX 3aj1a4
WHTEPIPETHPOBATh TI0-
Jy4YEeHHBIE PE3YyNIbTaThl.




2. ®opmynupyeT MaTema-
TUYECKHE IDCTAaHOBKH (hu-
HAHCOBO-?KOHOMUYECKUX
3a1a4, IEPexXoqUuT  OT
HKOHOMHUYECKUX MOCTAaHO-
BOK 3aJa4 KMaTeMaTH-
YECKUM MOJICIISIM.

3nanue MaTeMaTHYEeCKUX METOJIOB
U Mojnene (HUHAHCOBO-IKOHOMHH
YEeCKHUX 3ajad

Ymenue ncrnionpzoBate MaTeMaTH-
YEeCKHUE METO/Ibl UMOIEIH IS pe-
HIeHus1 GPUHAHCOBO-3KOHOMUYEC-
KHX 3a/1a4

3. CHCTEMHO HOAXOOHUT K
BBIOOPY MaTeMaTH YECKHUX
METOZ0B M HMHH(pOpPMAIIH-
OHHBIX TEXHOJOTHUH I
pElIeHUs] KOHKPETHBIX
(UHAHCOBO- HKOHOMHYEC-
KHX 3a7ad B mpodeccro-
HaJILHOH 00JIaCTH.

3nanue MaTeMaTUIECKUX METO-
JIOB M MH()OPMAIIMOHHBIX TEXHO-
JIOTHH MCTIOB3yEeMBIX IS pellie-
HUS KOHKPETHBIX (DMHAHCOBO-
SKOHOMHYECKHUX 3a1a4

Yuenue BriOupats b MaTeMaTu-
YECKHUE METObI U MHPOPMAITUOH-
HbIC TEXHOJIOTUH, HMCIOJIb3yEeMbIE
JUTSL peIIEHUsI KOHKPETHBIX (H-
HAHCOBO-DKOHOMHYECKHUX 3a]1a4.

4.AHanuzupyer pe3yJib-
TaThl MCCJEIOBAaHUS Mare-
MaTHYECKHUX Mozesen
(bUHAHCOBO-?KOHOMUYEC-
KHMX 3ajla4 U JIeJIaeT Ha UX
OCHOBAaHUU KOJIMYECTBEH-
HbI€ U KAaYECTBEHHBIC BBI-
BOJBI U PEKOMEHIALMH 10
HNPUHATHIO (UHAHCOBO-
HKOHOMUYECKHUX perie-
HUM.

3nanue METOJOB aHaJIu3a Pe3yJib-
TaTOB HCCIICAOBAHUS MaTeMaTH4e-
CKHX Mozenen (dbrHaHCOBO-
HKOHOMHUYECKHX 3a1ad U Qopmy-
JUPOBKU KOJUYECTBEHHBIX U Kaye-
CTBEHHBIX BBIBOJIOB.

Ymenue wuHTEpHIpETUPOBATH pe-
3yJbTaThbl, MOJY4YEHHBIE IIPU UC-
CJIEIOBaHUM MaTeMaTH4YECKHX MO-
neneil  (pUHAHCOBO-3KOHOMHUYEC-
KHMX 3a/a4, JeJlaTh Ha UX OCHOBE
KOJIMYECTBEHHBIE U KAauE€CTBEHHBIE
BBIBOJIBI M PEKOMEHIALIUU 110 MPU-
HATUIO  (PMHAHCOBO-?KOHOMUYEC-
KHUX PEIICHUM.

3. MecTo AuCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHO NMPOrpaMMbl
Hucuumnna «I{udposas maremaTtuka Ha si3bike R u Excel» otHocutes x Lukiy maTtema-
Tk U uHpopmaTuku HarpaieHusi noarotoBku 38.03.01 «Dxonomuka» (0Opa3oBaTeIbHBIC

nporpamMmbl « DKOHOMHKA U (UHAHCEIY, "busHec-ananu3, Hanorn u ayaut"). Koa AvMcuuminHbL
b.1.1.2.3.

4. O0beM TUCUMILTHHBI(MO/YJ/IfA) B 32a4€THBIX ¢JUHULAX H B AKAAeMHUYECKUX Yacax C
Bbl/IeJIeHHEM O0ObeMa ayJAuTOPHON (JIeKUMH, CEMHMHApPbl) M CAMOCTOSTEIbHON PadoThI
00yJarmuxcs



Ilpocpamma «IKonomuka u puHancovl), O4HAA U OYHO-304HAA POPMBL 00YUEHUA

Tabmuma 2
. Beero Cemectp 1 Cemectp 2
Buj yueOHoi1 padoThl HO AV CHMILIMHE (B3/emn
(B yacax) (B yacax)
yacax)
OO6u1asi TPY10€eMKOCTb THCHUILIHHBI 4/144
Konmaxmnas paboma - Ayoumopmesie 3anamus 68/50 34/16 34/34
Jlexnuun
CeMHHapBbI, TPAKTHYCCKUE 3aHSATHSI 68/50 34/16 34/34
Camocmosmenvnas paboma 76/94 38/36 38/58
Bua Tekyuero KOHTpoJIs Kontposnbuble | KontponbHas |KoHTposbHas
paboTsI paborta paborta
Bu npome:xyTO4HOI aTTecTAMHA 3aueTsl 3auer 3auer

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

Tabnuma 3
. Beero Cemectp 1 Cemectp 2
Buj yueOHoil padoThl HO AV CHMILIMHE (B3/emn
(B yacax) (B yacax)
yacax)
O01masi TPy10eMKOCTb M CIUIIJINHbI 4/144
Konmaxmmuas paboma - Ayoumopmusle 3anamus 68 34 34
Jlekuun
CeMuHaphl, NPAKTUYECKUE 3aHATUS 68 34 34
Camocmosmenvhas paboma 76 38 38
Buj Texkyuiero KOHTpoJIst Kontponbnsle | Kontponbsnas |KoHTposbHas
paloThI pabota pabora
Buja npoMexyToYHOM aTTeCcTAlNU 3aueTsl 3auer 3auer

5. CoaepskaHue QMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE HO TeMaM (pa3jaesiaM) TUCHUIIIMHBI
¢ YKa3aHueM X 00beMOB (B aKaJileMHUYEeCKMX 4acax) U BUIOB YYeOHbIX 3aHATHHI

5.1 ConepskaHue TUCUMILIIMHBI
Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabanunsiii mpoueccop MS Excel, LibreOffice Calc; mousaTust KHUTH, JIKCTa, SUCHKH
B MS Excel, LibreOffice Calc; ampecanust u popmaTtupoBaHue s9YeeK; MAHUMYJISIIIAA C
JMana30HaMU STYEEK; TUIIBI TAHHBIX, BBOJI IAHHBIX U (POPMYJT B STYCHKHU; TTOI00p TTapameTpa,
OpraHu3alus CChUIOK.

Berpoennnie pynkuun MS Excel, LibreOffice Calc u ux npumenenue. DinemeHTap-
Hele  ¢yHkuuu. Jlormyeckue pyHkumu. @Dynkumu nporrozupoBanus  (POCT,
TEHAEHIM ). ®yukuuu nouncka naHHbIX B HekoTopom auanazone (ITPOCMOTP, BIIP,
['TIP).

ITpocTeie u cnoxusbie porieHThl. unancoswie pynkuuu. (I1IC, BC, IUIT, CTABKA,
KIIEP), BbrunciieHHe HAYUCICHUI MO BKJIaJaM U BBIIUIAT MO KpeauTaM, IJIaH MOraleHus
KpeauTa.

CBoHbIE TaOIUIIBI, KOHCONUIALMSA, (PUIBTP, PACIIUPEHHbIN QuibTp, GyHKuuu bJI.
Tema 2. Beeoenue ¢ R u RStudio



YcranoBka R u RStudio; onucanue koHCOIbHOrO HHTep(delica; 3arpy3ka U aKTHBa-
s 6ubnuorek R; Tunbl naHHbIX B R U nmporpaMMupoBaHue nepeMeHHbIX; 0a30Bble MaTe-
Matuyeckue QyHKIMU B R; co3maHue monb30BaTelbCcKUX QYHKIUNA B R U moakiIoyeHue
MOJIb30BATEIBCKUX OUOJIMOTEK; JIOTMYECKUE KOHCTPYKIIMHM U YCIOBHBIE ornepaTopsl B R;
CrocoO0BI yTeHUs1/3anucu B R JaHHBIX pa3inuuHbIX (pOopMaTOB.

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

YucnioBbie (YHKIIMHA UX CBOKWCTBA M cIOCOOBI 3aaanus. ['paduk dyakuun. CnoxHas
u oOpaTHast (GyHKIHMHA. XapaKTEPUCTUKH (PYHKIUH: YETHOCTh W HEYETHOCTh, MEPUOINY-
HOCTh, MOHOTOHHOCTb, OTPAHUYCHHOCTb.

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

[Ipenen uucnoBoit mocienoBatenbHocTH. [Ipenen pyHkunn Ha 6ECKOHEYHOCTH U B
tTouke. OMHOCTOPOHHUE Mpeesbl. beckoHeuHo Manbie 1 OeCKOHEYHO Oobine (yHKIUH.
IIepBbIil 1 BTOPOYM 3aMeEYaTEbHBIE IIPEIEIIBI.

HenpepsiBHOCTh QyHKIIMU B Touke. Touku paspbiBa GhyHKiuu. CBONCTBA (PYHKIUH,
HEIPEPHIBHBIX HAa OTpe3Ke. ACUMIITOTHI rpaduka GyHKIIUH.

Tema 5. Boiuucnenue npouseoonou goynxuyuu 6 mouxe ¢ R, MS Excel, LibreOffice Calc

[IpousBognass u auddepenman GyHKIUU OJHOW NEPEMEHHOW. DIACTHYHOCTH
byHKIMU U ee mpuMeHeHue. [I[pon3BoIHbIE BBICIIIUX MOPSIKOB.

JlokanbHbINA 3KCTpeMyM (QyHKIMU. Beinykibie (BorHyThie) QyHkiuu. Touku nepe-
ruda. OOmas cxeMa HccieoBaHusl PYHKIMU U MOCTpoeHus ee rpaduka. Hanbosnbmee u
HaWMEHBIIIee 3HAUYCHHUS HETIPEPHIBHON (DYHKIIMHA HA OTPE3Ke.

Tema 6. Yucnennoe naxodcoeHue onpedeneHHo20 u HecooOcmeenno20 unmezpana 6 R,
Excel, LibreOffice Calc

Heonpenenennpii uaterpan. Onpenenennslii narerpai. @opmyna Herotona - Jlen-
onuna. HecoOCTBEHHBIC MHTETPATBI.

Tema (. Onepayuu c KOMRIEKCHLIMU YUCIAMU U PeuieHue an2edpauieckux ypagHeHuil

Kowmmnekcubie yncna. Pemenue anredpanyeckux ypaBHeHHH. Bwruucienue apud-
METHYECKUX BBIPAKCHUM.

Tema 8. Ocnogbl pazpadomku RPUNOHCEHUI 8 UHCIPYMeEHmMaIbHOU cpede VVBA

Ocnogbsl s13b1ka Visual Basic for Application. Coznanue ¢pyukuuii. [Tonstne o0bekTa.
OcHoBabie 00bekTh MS Excel, LibreOffice Calc. Makpochl: Ha3Ha4YeHHE, CO3/IaHHUE U pe-
nakTupoBaHue. Pa3paboTka mojib30BaTEIbCKUX IMATOTOBBIX OKOH.

Tema 9. Onepauuu c mampuuanu ¢ R, Excel, LibreOffice Calc

ApudMeTnueckre BEKTOPHI M JIMHEHHBIC ONEpariy HaJ HUMU. BekTopHOe mpo-
ctpanctBo R". JIuHeliHas 3aBHCHUMOCThH (HE3aBHCHMOCTH) CHUCTEMBI BEKTOpOB. basuc u
pPa3MepHOCTh 7 BEKTOPHOTrO npocTpancTBa. KoopauHatel BekTopa B faHHOM Oa3uce. Cka-
JspHOE TIpom3BeieHre BekTopoB B R". JIimHBI BekTOpOoB M yroa mexay HuMHu B R". Orre-
panuu Haa MmatpuniamMu. Panr matpunpel. OOpatHas Matpuna. Penierrne MaTpuyHbIX ypaB-
HeHui Buna AX=8.

Omnpenenutenu u ux cBoicTBa. [IpumeHenue onpeaenuteneii: 1) Kputepuii He BbI-
POXKJIEHHOCTH KBaJpaTHON MATpUIIbL; 2) HAXOXKIEHUE paHra MaTpHIlbl, 3) HAXOXKICHUE
oOpaTHOI MaTPHIIBI.

Tema 10. Pemuenue cucmemst nuneiinvix ypasnenuit ¢ R, Excel, LibreOffice Calc

Pemenne cuctem NuMHEHHBIX anreOpandeckux ypaBHeHuM metomam Kpamepa, 06-
paTHOM MaTpuLbl U MeTOAOM ['aycca



CoOcTBeHHBIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI KBaAPATHBIX MATPHII.
Tema 11. Pewmenue npuxknaonsvix skonomuueckux 3aoau ¢ R, Excel, LibreOffice Calc
HaxoxaeHre 3JaCTUYHOCTH M APYTUX MPEAEIbHBIX BEIUYMH B MUKPOIKOHOMHUKE,
3a7a4d JTUHEHHOTO MPOrpaMMHMPOBAHUS B DKOHOMHKE: MHHMMHU3ALHUSA PACXOJ0B, MaKCH-
MU3AIH IPUOBLIN U Ip.; TPAHCIIOPTHAS 3a[a4a, 3a7a4a O Ha3HAYCHHSIX.

5.2 YyeOHO-TEeMAaTHYECKUM TJIAH
IIporpamma «®@uHAHCHI U KPEeAUT», OUYHAS U OYHO-32049HaSA (DOPMBI 00yYeHUsI

Tabnuna 4
Ne | HaumenoBanue TpyaoeMKOCTb B yacax DopMBbI TEKYILETO
n/n | Tem(pa3zenoB) TUCIH- KoHraxTHasi paGoTa- KOHTpOJISL yCIleBa-
ILTHH AynuropHas padboTa CMOCTH
Bcero | O6mas,B | Jlek- | Cemunapsi, [CamocTOs-
T.4.. MK | IPAKT.3aHsAT. [TeJIbHAs
abota
1 [BBememume B MS 25 14/10 — 14/10 11/15 AyauTopHbIe
Excel CaMOCTOSITEITb-
2 [Beememne 8 R 1 18 8/6 . 8/6 10/12 | Mwie  padomm,
RStudio g:cmpOBaHHei.
POHTAIBHBII U
[locTpoenue VH/IMBULyallb-
3 [rpaduKOB QyHKIHIA 12 6/4 - 6/4 6/8 HbIii OMPOCEHI.
B R, MS Excel Yuactue Bpe-
Brruncnenue IICHUH 33]a4Ha
4 mpenena QyHKIMN 8 4/2 - 4/2 4/6 HPAKTHYECKUX
B R, MS Excel 3aHaTugx. Co-
BbIUHCIICHIE OeceoBaHUS 110
5 [mpou3BoaHON (QYHKIIHU 16 8/4 - 8/4 8/12 AOMaNIHUM 3a-
B Touke BR, MS Excel AQHHAM.
YucneHHOE HaX0XK/ICHHE
OTPEIEIEHHOTO U HCO0-
6 |cTBenHOrOo wWHTerpama B 13 6/4 - 6/4 719
Excel R,
Ornepaiud ¢ KOMITJIEKC-
HBIMH YHCJIAMH U [BIIC-
7 |Hne anreOpanyecknx| 4 212 - 212 212
YpaBHEHUM.
(OCHOBBI pa3pabOTKH
[IPUIIOKEHU N B
8 [MHCTpyMEHTAIBHON 10 4/3 - 4/3 6/7
cpene VBA
Oneparuu C
9 marpumamu B Excel 14 6/5 - 6/5 8/9
1 R
PemeHne cuctembl Ju-
10 [HeWHBIX ypaBHEHHU B 9 4/4 - 4/4 5/5
Excel u R.




PerieHne npukiIaaHbIx
11 PKOHOMHYECKHX 15 6/5 - 6/6 9/9
3anau B R, Excel
B LEeJIOM  TI0 144 68/50 - 68/50 76/94 KonTpossHbIe
ITMCITUTIIIHE paboThI
toro B % 47%/35% - 100% 53%/65%
IIporpamma «busHec-anaaus,», 04Has popma 00ydeHust
Ta0muna 5
Ne | HaumenoBanue TpynoemKocTb B yacax DopMBbI TEKyIIETO
n/m | Tem(pa3aenoB) IUCLHU- KoHraxTHasi paGoTa- KOHTPOJIS YCIIEBa-
IITHH AynuTopHas pabora CMOCTH
Bcero | OOmas,B | Jlek- | Cemunapsl, (CamocTos-
T.4.: UM | IPaKT.3aHAT.| TEIbHAs
pabora
1 |BBemenue B MS 25 14 — 14 22 AynutopHbIe
Excel CaMOCTOATEIIb-
2 BBemenue B R u 18 8 - 8 10 HBIC paborer,
RStudio g:cmpOBaHHei.
POHTANBHBII U
[TocTpoeHue WHIUBHUYaJIb-
3 |rpaduxoB dpyHKIHiT 12 6 - 6 6 HBIA OIPOCHI.
B R, MS Excel Yuactue Bpe-
Brraucnenue IICHUH 3aJadHa
4 |npexena (QyHKIUH 8 4 - 4 4 IPAKTUYECKUX
B R, MS Excel 3ansaTusx. Co-
BbIUHCIICHIE OeceoBaHUS 110
5 [mpousBomHON (QyHKIHNA 16 8 - 8 8 AOMAIMIHHM 33~
B Touke BR, MS Excel AGHUAM.
YucneHHoe HaX0XKICHHUE
OTPEEIEHHOTO U HCO0-
6 [(cTBeHHOro wuHTerpaiga B 13 6 - 6 7
Excel R,
Orniepaiu ¢ KOMITJIEKC-
HBIMH YHCJIAaMH U [BIIC-
7 |Hue anrebpanveckux| 4 2 - 2 2
YpaBHEHUM.
(OCHOBBI pa3pabOTKH
[IPUIIOKEHU I B
8 [MHCTpyMEHTaIHbHOU 10 4 - 4 6
cpene VBA
Oneparuu C
9 marpumamu B Excel 14 6 - 6 8
u R
Perienue cuctemsl Jin-
10 |HeliHBIX ypaBHEHHH B 9 4 - 4 5
Excel u R.
PerieHre npuKIaaHbIX
11 pxOHOMHYECKHX 15 6 - 6 9
sanay B R, Excel




B LEJIOM 10 144 68 - 68 76 Kontponbabie
TUCLIUTUINHE paboThI
ltoro B % 47%/ - 100% 53%
5.3. Copaep:kaHne cCeMUHAPOB, NPAKTUYECKUX 3AHATHIA
Tabmuma 6

HaumenoBanue
TeM (pa3aesioB)
JTUCIHHUIIINHEI

IlepeuyeHb BONPOCOB 11l 00CYK/IeHUs HA CEMHHAP-
CKHX, IPAKTHYECKHX 3aHATUSAX, PpeKOMEH/lyeMble uc-
TOYHMKHM U3 pa3aenoB 8,9 (yka3piBaeTcs pa3iae v 1o-
PAIKOBBII HOMEP NUCTOYHUKA)

DopMbI IPOBe-
NeHus 3aHATHI

Bsenenune 8 MS Ex-
cel, LibreOffice Calc

Beeoenue 6 Excel, LibreOffice Calc.
BBoa naHHbIX 1 popMya B stueiiku pabodero JmcTa
Opranu3zanus cChUIOK.

Qyurkyuu u uncmpymenmoi MS Excel, LibreOffice Calc u
UX npuMeHenue.
OnemenTapHbie QyHKIUU. Jlormueckue QyHKITUH.

@yHKLﬂ/lu nouckKa aaHHblx U nPpOCHO3UPOBAHUAL.

qDYHKL[I/II/I IIPOrHO3UpPOBaHuA

CDYHKIII/UI IIOMCKAa JAaHHBIX B HCKOTOpOM ararra3oHe
(ITPOCMOTP, BIIP, I'TIP).

Qunancosvle YHKYUU U UX UCHOAb30BAHUE NPU HAXOIC-
OeHUuU napamempos 8Kiaoaq.

IIpocTble u ciaoxHbIe MpoLeHThl. PUHAHCOBBIE (HYHKIIHH.
(IIC, BC, IUIT, CTABKA, KIIEP).

QuHarncosvle GYHKYUU U UX UCHOAb308AHUE NPU HAXOIC-
OeHuu napamempos Kkpeouma

@uUHAHCOBBIE byHKIUN (OCIUIT, [TPILIT,
OBIIAOXO/, OBIIITJIAT). (MS Excel, LibreOffice
Calc). I1nan noramieHus Kpeaura.

Cso0Hvie mabauysl. Punompol. Konconuoayus
Pexomenoyemvie ucmounuxu: [8.1.,8,2.,8.4.]

IIpoBepka BbIIIOI-
HEHHBIX JIOMalll-
HUX 3aJaHuil U
U3Yy4eHHUs yueOHO-
ro COJEp>KaHUs 1O
TEeMe 3aHATHS.
AHanu3 cnoco6oB
peleHus, BKI0-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJIS1 TIOJITOTOB-
KU K 3aHITHIO.
Pewenne 3amau B
MHTEPAKTUBHOMN
dbopme, camocTosi-
TEJIbHOE BBINOJIHE-
HHUeE 3aJlaHui, aHa-
JIU3 peLIeHUN U
pazbop momyiieH-
HBIX OILIHOOK.

BBenenue BRnu

R Studio

Beeoenue 6 R u RStudio.

Coortxoitrenue noustuii R u R studio. Ananus nousituit
TPaHCIATOPA, KOMIIUJISATOPA, UHTEPIPETATOPA.
VYcraHOBKa M aKTUBAIHS POTPAMMHBIX TTAKETOB.
CrpykTypa padouero nucta R studio.

Oynkiuu B R.

Brrunciienne 3HaueHui BBIPAXKEHUM.

MaccuBsI UncCel.

Co3z0anue nonvzosamenbckux ynkyuil 8 R u nookaroue-
HUe NoIb308amMeNbCKUX OUbIUOmMeEK

Coznanne GyHKIUNA OTHO IEPEMEHHOM.

Beruucnenue 3HauyeHuit GyHKIUN OJJHON epeMEeHHON B
TOUYKE, Ha MAacCHUBE U OTPE3KE

Coznanue QyHKIMI HECKOIbKUX MTEPEMEHHBIX.

[IpoBepxka BbIOIN-
HEHHBIX JJOMalll-
HUX 3aJaHuil U
M3y4eHHs yueOHo-
ro COAEpKaHUs 1O
TeME 3aHATHUS.
AHanu3 crmoco06oB
penieHus1, BKIIIO-
YEHHBIX B MPE3EH-
TallUI0 ¥ MaTepra-
JIBL JJIS1 IIOITOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
MHTEPAKTUBHOU
dbopme, caMoCTOsI-




Brruncnenue 3HaueHui (yHKIIMN HECKOJIBKUX TepeMeH-
HBIX.

Coznanue GyHKIHMH, ONpeAesieMOil OJJHOBPEMEHHO He-
CKOJIBKUMU (pOpMYJIaMU ¥ BBIYUCIICHUE €€ 3HAUCHUH.
Kycouno-3anannbie GyHKINUN U CIOCOOBI UX CO3/IaHUS

Tunwt 0annwvix 6 R. 3aoanue sexkmopos (RStudio).
BemecTBeHHBIN U IISIIOYMCIICHHBIN THITHI JAHHBIX.
KoMmmiekcHBINA THIT JaHHBIX

Jlormueckuii THII TaHHBIX

TekcToBbie nepeMeHHble. CUMBOJIBHBIN TUIT IAHHBIX.
DaKTOpHBIC IEPEMEHHBIE.

Cnoco0OblI 3a/1aHKSI BEKTOPOB.

Bre160p 1 HauMeHOBaHKME KOOPIUHAT BEKTOPa

YVenoenvie onepamopwt u onepamopwl yuria 8 R
(RStudio).

OmnepaTopbl MUKJIA ¥ BOBMOYKHOCTH MX MCITOJIb30BaHHMS.
OmnepaTopbl MPOBEPKHU YCIIOBHSL.

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

TEJILHOE BBLIIOJIHE-
HHUE 3aJlaHui, aHa-
JIU3 peIICHUN U
pazbop AormymieH-
HBIX OIINOOK.

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

Ilocmpoenue epaguroe ynxyuii 6 MS Excel, LibreOlffice
Calc

[Toctpoenue rpaukoB JIMHEHHBIX M KYCOUHO-TMHEWHBIX
(GyHKIMI Ha OTpe3Ke.

[TocTtpoeHue rpaKOB 3I€MEHTAPHBIX U CIIOKHBIX
GyHKIMIA.

HccnenoBanue cBOMCTB (yHKIMI Ha OCHOBE rpaduka.
@OyHKIMOHANBHO-TpapUUECKUI METO/T PEellIEHUs] ypaBHe-
HUU U UX CUCTEM

Ilocmpoenue epaguros ¢hynxyuil 6 R,

[TocTpoenue rpaduka GyHKIIMU OTHON TIEPEMEHHOM.
[TocTpoenue rpaKoB B OTHOM CUCTEME KOOPIUHAT.
Uccnenoanue GpyHKIN BOIU3U TOUKHU pa3phiBa.

Ilocmpoenue epagpuxos hynkyuii 08yx nepemerHHvlx
[Toctpoenue rpagukoB GpyHKIMIA ABYX MEpeMEHHBIX (I0-
BEPXHOCTEH), B TOM YHCIIE C UCTIOB30BAHUEM PA3IMIHBIX
3HA4YEeHUH MapaMeTpoB KOMaH/Ibl IIOCTPOCHUS «PErsp».
ITocTpoeHne nTuHUN ypOBHS.

I'paduueckoe mocTpoeHne HAKJIIOHHBIX aCUMIITOT B R, MS
Excel, LibreOffice Calc.

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

[IpoBepka BbITIOIN-
HEHHBIX JOMaIll-
HUX 3aJaHuil U
U3y4eHHs yueOHO-
T'0 COEP>KaHUsI 11O
TEME 3aHSITHUS.
AHanu3 crmoco06oB
pelIeHHs, BKITIO-
YEHHBIX B MPE3EH-
TaIUIO U MaTepHua-
JIBI IS IIOATOTOB-
KM K 3aHSATHIO.
Pemenue 3amau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBLIIIOJIHE-
HHeE 3aJlaHMl, aHa-
JIU3 PEIICHU U
paz0op AomyIeH-
HBIX OIIHOOK.

Brruncnenue npeze-
na ¢yHkuu B R,
MS  Excel,
LibreOffice Calc

Uccneoosanue 6 R, MS Excel, LibreOlffice Calc nosede-
Hus @yHkyui 601u3u mouex paspwviéa. Ilocmpoenue
HAKJIOHHBIX ACUMRIMOM.
Brruncnenne mpezaena GyHKIIUU
HaKJIOHHBIX aCUMIITOT
Haxoxxaenne npenena GyHKIMH B TOYKE M Ha OECKOHEU-
HOCTH.

Haxoxxaenune Touek paspbiBa (QyHKIUI U UCCIIeOBaHHE
MOBEJICHUST (DYHKIINHU B UX OKPECTHOCTSIX.

. [loctpoenue

[IpoBepka BbITIOIN-
HEHHBIX JIOMalll-
HUX 3aJaHAH U
U3y4eHHs yueOHO-
r'O COJIepKaHus o
TEME 3aHATHS.
AHanu3 cnoco6oB
pEeLIeHNs, BKIIIO-
YCHHBIX B IIPE3EH-




CocraBineHue ypaBHEHUH U
HAKJIOHHBIX aCHMIITOT.
Pexomenoyemvie ucmounuxu:[8.1, 8.2, 8.3, 8.5]

nocTpoeHne TpadukroB

TaIUIO U MaTepua-
JIBI JJISI TIOATOTOB-
KU K 3aHATHIO.
Pemenue 3agau B
WHTEPAKTUBHOMN
dbopme, caMoCTOsI-
TEJIbHOE BBINOJIHE-
HHE 3aJlaHui, aHa-
JIU3 pEIICHUN U
pazbop AormymeH-
HBIX OIIMOOK.

Brrunciienue npous-
BOJTHOM ()YHKITUHU B
touke B R, MS Excel,
LibreOffice Calc

Tpubnusicennoe eviuucieHue NPoU3BOOHOU QYHKYUU 8
mouxke (6 R, MS Excel, LibreOlffice Calc)

Onpenenenne NPou3BOAHON (QYHKIIMK B TOYKE HA OCHOBE
npaBuiI 1udepeHITUPOBAHMS.

[TpubnmxeHHOEe BBIYUCICHHE NPOM3BOMHONW (YHKIUH,
3a[JaHHOM aHATUTUYECKHU.

[TpubimkeHHOE BBIYUCICHHE NPOM3BOIHONW (YHKIUH,
3aJJaHHON TaOIUYHO.
[TpubnmkeHHOE  BBIYMCIICHHE

GbyHKIHIH.

BTOPOH  NPOU3BOJHOMN

Monomonnocms u nouUck 10KAIbHBIX IKCmMpemymoes
Dyukyuu. Buinyknocmos u mouku nepecuba @yuxyuu (MS
Excel, LibreOffice Calc)

JlocTatouHbie yCIOBUS IKCTpeMyMa (YHKIIUU B TOUKE.
I'paduueckuii MeTo] HaXOXKAEHUS MPUOIMKEHHO-TO 3Ha-
YEHHUS TOYKH DKCTpEeMyMa.

[TpubnnxeHHble METO/IbI PELIEHNs YpaBHEHUH I TIOUC-
Ka TOUKH SKCTPEMYyMa C 3aJJaHHONU TOYHOCTBIO.
Wuctpyment «llouck mapamerpay» mporpammel Excel mis
HaXO0XJIEHUS TOYKH IKCTpEMyMa.

JlocTatouHble ycIOBHS  MOHOTOHHOCTH (YHKIMH Ha
poMexXyTKe (a, b).

YucneHHoe HCClIe0BaHUE BBINYKIOCTH (YHKLIHU U TO-
UCK ee Touek neperuda B R,

CumeonvHoe oughghepenyuposanue

OyHKIMM ¥ KOMaHABl HaXOXKICHUS MPOU3BOJIHBIX U BbI-
YUCIICHHS UX 3HAYCHUH.

YacTHble MPOU3BOIHBIE N-0T0 MOPSIIKA U OCOOEHHOCTH UX
HAXOXICHHUS.

['pagrieHT QYHKIINN HECKOIBKHUX TIEPEMEHHBIX

Hccneodosanue nyneti u nouck 9KCmpemymos yHKyuil 6
Oynkuuu s3pika R i u3obpaxenus u 0003HauEHUS
TOYEK.

I'padmueckuit cnocod HaxoxaeHus B R Hyneit pyHkuuu,
n300pakeHst 1 0003HAUCHHUs HYJIEBBIX TOYEK Ha rpadu-
Ke.

@Oynkiuu which.min( ) u which.max() ans HaxoxaeHus
B R Hyne# u skctpeMmyMoB (DyHKITHH.

IIpoBepka BbIIIOI-
HEHHBIX JIOMalll-
HUX 3aJaHuil u
U3Yy4eHHUs yueOHO-
ro COJIEp>KaHUsl 10
TEeMe 3aHATHS.
AHanu3 cnocoboB
pelieHus, BKIO0-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJ1S1 TIOJITOTOB-
KU K 3aHITHIO.
Pewenne 3anau B
MHTEPAKTUBHOMN
dopme, caMoCTOsI-
TEJIbHOE BBINOJIHE-
HHUeE 3aJlaHni, aHa-
JIU3 peLIeHUN U
pazbop momyiieH-
HBIX OILINOOK.




Oynkrius uniroot() st HaxoxaeHus B R Hynel ¢yHK-
1102078
Oyukusa optimize( ) A HaxoxAeHUS B R akcTpeMmymMoB

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

UuciaeHHOE HaX0XK e
HUE OIPEICICHHOTO

1 HECOOCTBEHHOTO
nHTerpaia B R, MS
Excel, LibreOffice
Calc

Yucnennoe naxocoenue onpedeienno2o unmezpaia ¢ MS
Excel, LibreOffice Calc

YucneHHbIe METOIbI MHTETPUPOBAHUSI.

ANTOpPUTM peann3aluy MeToia Tpaneuii.

Brruncnenne onpeneieHHOro WHTErpasa METOJOM Tpa-
nenui

[IpuMmeHeHre ompeAeieHHOr0 WHTEerpana JUisi HaxOoxkKie-
HUS TUIOIIAel GUTyp U peleHus: SJKOHOMUYECKUX 3a]1ad.

Yucnennoe naxooicoerue

onpeoeneHHo20 u HecobCcmeeHHo20 unmezpana 6 R
UuclieHHOE HaXO0K/IEHUE ONPEICICHHBIX UHTErpajioB B R.
CpaBHeHHE pPE3yJIbTATOB TOYHOTO M YHMCICHHOTO WHTE-
IPUPOBAHUA.

Brrunciienne 3Ha4eHuid BBIPaXXEHUM, COJIEpKAIIUX OIpe-
JIeJICHHbIE UHTETPAJIbI.

UuciieHHOe HaXx 0K IeHHe HeCOOCTBEHHBIX HHTETPAJIOB.
[IpuMeHeHre onmpeneNneHHOro MHTerpajga sl Haxoxje-
HUS TUIOIIAJIeH GUTYp U PEIICHUS IKOHOMUICSCKUX 3a]1ad.
Pexomenoyemvie ucmounuxu: [8.1., 8.2, 8.3, 8.4,8.5.]

IIpoBepka BbIIIOI-
HEHHBIX JIOMalll-
HUX 3aJaHui U
H3y4deHUs yaeOHO-
ro COJEp>KaHusl 1Mo
TEeMe 3aHATHS.
AHanu3 cioco6oB
peleHus, BKIO-
YEHHBIX B MPE3CH-
TaIUIO U MaTepua-
JIBI JJ1S1 TIOJITOTOB-
KU K 3aHITHIO.
Pemenue 3agau B
MHTEPAKTUBHOMN
dopme, caMoCTOsI-
TEJIbHOE BBIMOJIHE-
HHUE 3aJlaHui, aHa-
JIA3 PEUICHUN U
paszbop nomyiieH-
HBIX OILINOOK.

Oneparuun C
KOMILIEKCHBIMH
YUCJIAMH U pEeUIEHUE
anredpandecKux
YPaBHEHUM.

KommiekcHslit T YncIa.

HaxoxieHne XapakTepuCTHK KOMIUICKCHBIX YHCEIT.
Onepanuu HaJ KOMITJIEKCHBIMU YHCIIAMHU.

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

[IpoBepka BbITIOIN-
HEHHEBIX JOMAIII-
HUX 3aJaHuil U
U3y4eHUs yueOHO-
ro CoAepKaHus 1Mo
TeMe 3aHATHUS.
AHanu3 crmoco06oB
pelieHus1, BKIIO-
YEHHBIX B MPE3EH-
TallUI0 ¥ MaTepua-
JIBL JJISL IIOITOTOB-
KU K 3aHATHIO.
Pemenue 3amau B
WHTEPAKTUBHOU
dbopme, caMmoCTOs-
TEJILHOE BBLIIOJIHE-
HHeE 3aJlaHui, aHa-
JIU3 pEIICHU U
paz0op AomyIeH-
HBIX OIIHOOK.




OcHOBBI pa3paboOTKH
[IPUJIOKEHUN B UH-
CTPYMEHTAJILHOU
cpene VBA

Coznanne makpocoB u pynknuii B VBA. (Excel,
LibreOffice Calc).

Co3znanue GopMbl Ha TPUMEPE IKOHOMHUYECKON 33/1a49H B
VBA (Excel, LibreOffice Calc).

Pexomenoyemore ucmounuxu. [8.2]

IIpoBepka BbITION-
HEHHBIX JOMaIll-
HUX 3aJaHui U
U3y4eHHS yueOHO-
T'0 COJEP>KaHUsI 110
TEeME 3aHSTHUS.
Amnanuns crnoco0oB
pelIeHHUs, BKITIO-
YEHHBIX B MPE3CH-
TaIUIO U MaTepHua-
JIBI JJIS1 IIOATOTOB-
KM K 3aHSATHIO.
Pemenue 3agau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIMOJIHE-
HME 3aJIaHHH, aHa-
T3 PEUICHU U
pa30op nomymieH-
HBIX OIIMOOK.

Onepamuun = ¢
MaTtpunamu B R, MS
Excel, LibreOffice
Calc

3aoanue éekmopos u mampuy 6 sA3vike R.
3anaHue BeKTOpoB B R
3ananue matpuil B R

Beimonnenue neiictBuii Hag Bektopamu B R, MS Excel n
LibreOffice Calc

Heticmeus nao mampuyamu

Oynkuuu R 171 BRINOJHEHUS JEHCTBUM HAJl MaTpULIAMU
Maremaruueckue pynkuun MS Excel, LibreOffice Calc
Y BBITIOJIHEHUE OTIepalnil Ha/l MaTpUIIAMK
HUcnonp3oBanue ¢pynkuuit MS Excel LibreOffice Calc u
R 1ipu peleHnyu npuKIagHbIX 33134, MaTeMaTHICCKUMHU
MOJICJISIMH KOTOPBIX SIBJISIFOTCSI BBIPQKEHHUS C MATPHUIIAMH.

Hmnopm/>xcnopm dannvix uz Excel (RStudio).

Pewenue mampuunwvix ypasnenuti

Oynkuus readtable: cHHTaKCcHC U Ha3HAYCHHE

®ynkuus writetable: cuHTakcuc U Ha3HAUYEHHE
CoBmecTHOE TPUMEHEHHE (PYHKIUH MPH pelIeHuH MaT-
PUYHBIX YPAaBHEHM, BBIIIOJIHEHU ONEpalluid HAJl BEKTOpa-
MU

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

[IpoBepka BbITIOIN-
HEHHBIX JOMaIll-
HUX 3aJaHuil U
U3y4eHHs yueOHO-
T'0 COEP>KaHUsI 11O
TEME 3aHSITHUS.
AHanu3 crmoco06oB
pelIeHHs, BKITIO-
YEHHBIX B MPE3EH-
TalUI0 U MaTepua-
JIBI IS IIOATOTOB-
KM K 3aHSATHIO.
Pemenue 3amau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBLIIIOJIHE-
HHeE 3aJlaHMl, aHa-
JIU3 PEIICHU U
paz0op AomyIieH-
HBIX OIIHOOK.

Pemenue cH-
CTEMBI JIMHEHHBIX
ypaBHeHuii B R, MS
Excel, LibreOffice
Calc

Cucmembul TUHEIHBIX YPABHEHULL.

Ipubnuoicennvie u mounvle peuieHus

®ynkuun un oneparmu MS Excel u LibreOffice Calc npu
PEIICHUHU CUCTEM JIMHEHHBIX YPaBHEHHI 10 (hopmyam
Kpamepa.

Hcnonws3zoBanue ¢pynkuit MS Excel u LibreOffice Calc
IIPY PELIEHNN CUCTEM JIMHEUHBIX YPaBHEHUN METOJIOM
00paTHON MaTpHUIIBI.

@yHkuuu U onepauuy R npu penieHnn cucTeM JIMHEHHBIX
ypaBHeHUH 110 popmynam Kpamepa.

[IpoBepka BbITIOIN-
HEHHBIX JOMalll-
HUX 3aJaHuil u
H3y4eHHs yueOHO-
ro COAEpKaHUs 1O
TeME 3aHATHUS.
AHanu3 crmoco06oB
pernieHus1, BKIIIO-
YEHHBIX B MPE3EH-
TalUI0 ¥ MaTepra-




dynkiusa Solve u ee MpUMEHEHHE MPU PEIICHUH CHCTEM
JIMHEUHBIX YPAaBHEHUN

Pemenue cucreM JTMHEHHBIX YpaBHEHUH B OOBIKHOBEH-
HBIX JIPOOSX.

CobcmeeHnbvie eKmMopbl U cCOOCMBEHHbLE 3HAYECHUS.
Keaopamuunwvie ghopmui.

[TonsiTrie COOCTBEHHOTO BEKTOpPA M COOCTBEHHOTO 3HAYE-
HUS MaTPHUIIbI/

CuHTakcuc 1 Ha3HaYeHHe (QYHKIUU eigen.

Pacmupenus pynkumnm eigen

KBanparuunbie hopmbl 1 BX IpeoOpa3oBaHUE K KAHOHH-
YeCKOMY BUJLY.

Pexomenoyemvre ucmounuku. [8.1.,8.2., 8.4., 8.5]

JIbI 71 IOATOTOB-
KU K 3aHITHIO.
Pemenue 3agau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJIbHOE BBIMOJIHE-
HME 3aJIaHNM, aHa-
T3 PELICHUN U
paszbop momyiieH-
HBIX OIIHOOK.

Pemenue IpUKIaa-
HBIX S3KOHOMHNYCCKHUX

3amga4 B R, Excel,
LibreOffice Calc

Pewenue 3a0au nunetinozo npoepammuposanus 6 Excel
uR.

MaremaTtnueckast MOJI€Nb 321241 JIMHEHHOIO IPOrpaM-
MUPOBaHHS.

Mertoab! pemeHuit 3a1a4 JMHEHHOr 0 IPOrpaMMHUPOBAHUS
ux peanmzanus cpeacrsamu Excel u R.
MaremaTnueckasi MoJiellb TPAHCIOPTHOM 3a/1auu U ee
peanuzanus cpeacrBamu Excel u R.

Mamemamuueckue mooenu u ux pearuzayus Ha A3vike R
APU HAXOHCOEHUU NPEOEeNbHbIX 8EIUYUH 8 MUKPOIKOHOMU-
Ke

IIpenenbHble BETUYMHBI B MUKPO3KOHOMUKE.

@YHKINHU CIIPOCA U MPEAJIOKEHUS

DIacTUYHOCTB CIIPOCa U MPEAJIOKEHUS

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

[IpoBepka BbITIOIN-
HEHHBIX JOMaIll-
HUX 3aJaHuil U
U3y4eHHs yueOHO-
T'0 COZEP>KaHUSI 110
TEME 3aHATHUS.
Amnanuns crmoco0oB
pelIeHHUS, BKITIO-
YEHHBIX B MPE3CH-
TaIUIO U MaTepHua-
JIBI JJIs1 IOITOTOB-
KM K 3aHSATHIO.
Pemenue 3amau B
WHTEPaKTUBHOU
dbopme, camocTos-
TEJILHOE BBIMNOJIHE-
HHeE 3aJlaHMl, aHa-
JIU3 PEIICHUH U
pa30op JomymieH-
HBIX OIIHOOK.




6. IlepeueHb Y4eOHO-METOAUYECKOT0 oOO0eclmeYeHUs ISl CAMOCTOSITEJIbHOM
padoThI 00y4AIOIIUXCH MO TUCIHUIINHE

6.1.

Ilepeyens BoONpoOCOB,

OTBOAMMBbBIX HaA

CaMOCTOATEC/IbHOEC OCBOCHMC

ANCIUIIJINHBI, (l)OpMLI BHeayHHTOpHOﬁ CaMOCTOSITEJILHOM paGOTbI

Tabmuna 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 PEKOMEHIOBaHHBIX 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 3aMeuaTeNbHbIC MPEACbI.
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.

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

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

— M3y4yeHUE PEKOMEH0BaHHBIX K 3a-
HSITHUIO JINTEPATYPHBIX UCTOYHUKOB;
— MIOJITOTOBKA K MPAKTUYCCKUM 3aHSATH-
ST

— BBIITOJITHCHUE JIOMAIITHHUX 3a[aHHIA,

— 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 M0JIb30BATECIILCKUX 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) cuCTEMBI 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-
YeHUS! W COOCTBEHHBIC BEKTOPBI
KBaJPaTHBIXMATPHUII.

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

— paboTa ¢ MaTepualioM MPE3CHTAIINH,

— pa300PBOIPOCOB IO TEME 3aAHATHS;

— M3y4eHUE 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 pynkuu B Excel, LibreOffice Calc (I1C, BC,
CTABKA, KIIEP, IIIT u nip.)? Kakoii cMbICIT UMEIOT OHU ¥ UX apTyMEHTHI?

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

3. Uto Takoe mpeaen YucIoBOM MOCIeA0BaTeIbHOCTH, Mpeaen GyHKIUU B TOU-
ke, Ha 6eckoHeyHocTH? Kak BBIYMCINTH TPEEN, UCIOIb3YSl BBHIYUCIUTEIHHBIE BO3-
moxkHoctu Excel, LibreOffice Calc /R?

4. Yrto Takoe acumnToTra rpaduka GyHkiuu? Kak HalTH HAKIOHHBIE U BEPTU-
KanpHble acuMToThl (aHanmutuueckuu B Excel, LibreOffice Calc /R)? Kak moctpouts
aACUMIITOTHI?

5. Uro Takoe npousBojaHas (pyHKUMU? Kak BBIYMCINTH NPOU3BOAHYIO C TOMO-
b0 hopmys urciieHHoro auddepeHmpoBaHus?

6. Kak no npubnuxeHHbIM (opMyiaM HAUTH TPOU3BOAHYIO (YHKIIMH B TOUYKE,
npuHaJiexanen npsamon? Bo BHyTpeHHe#N Touke otpe3ka? Ha koHmax otpeska?

7. Kakue BbIUMCIUTH MPOU3BOAHYIO (DYHKIMH, 3aJaHHOU Tabmuuen?, npudiu-
YKEHHO?

8. Kakne ¢yHKIMM Ha3pIBalOTCS MOHOTOHHBIMH Ha MpoMexyTke? UTo Takoe
TOYKa JOKAJILHOTO dKcTpemyma ¢yHKimu? Kak uccrnenoBarh GyHKIMIO HA MOHOTOH-
HOCTh M3KCcTpeMyMbI (ananutudecku u B Excel, LibreOffice Calc /R)?

9. Kakue QyHKIMM HA3bIBAIOTCS BBIMTYKJIBIMH M BOTHYTBIMU Ha MPOMEXYTKE?



Yro Takoe Touka nepernda pynkuuu? Kak nccnenoBars QyHKIHMIO HA BHITYKIOCTh U
tToukm repernda (ananmutryecku u B Excel, LibreOffice Calc /R)?

10.Kakue ¢yHkmmm s3pIka R Hamo MCTONB30BaTh A1 HAXOXKIACHUS MPOU3BOJI-
HOW (pyHKIIMU B TOuKe?

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

12. Kak HaiiTh ypaBHEHHE KacaTeJbHOU K rpaduKy GyHKIIMU B TOUKE U IMOCTPO-
uth Kacatenbuyio B Excel, LibreOffice Calc ,R?

13.Yto Takoe HeompeaeaEHHbI HHTErpall, ONpeaeaEHHbIN HHTErpall, HecoO-
CTBEHHBIN uHTerpan? Kak BHIYMCIUTH ONpeaesIEHHbIN/HecOOCTBEHHBIN nHTEerpasl B R?

14.Kak BerunciuTh onpezeinennsiii nuterpan B Excel, LibreOffice Calc?

15.Tlo xakuM TIpaBUsIaM BBITIOTHSIOTCS OTIEpaIliy HaJ MaTpuIlaMu (apudpmMernde-
CKue, TpaHcnoHupoBanue)? UTto Takoe oOpaTHas MaTpULa U i1 KaKUX MaTpPHI[ OHA
cymectByeT? Kak BBITOTHHUTH CIOKCHHUE, BRIYUTAHUE, YMHOXEHUE, TPAHCIIOHUPOBA-
HHUE U HaxokaeHue ooparHoii matpuilsl B Excel, LibreOffice Calc /R?

16. Yto Takoe ompeaenuTenh MaTpuilbl? Kak HalTH ONpeaeuTeNhb MaTPHUIIHI B
Excel/R?

17. Yro Takoe cucTemMa JUHEHHBIX aire0pandeckux ypaBHeHHI? CKOJIBKO pe-
IICHUH U B KakMX ciydasx oHa Moxer umeTh? Kak pemmts CJIAY B Excel,
LibreOffice Calc /R?

18. Kak pemmth martpuuHoe ypaBHeHue Buaa AX=B wmu XA=B B Excel,
LibreOffice Calc /R?

19. Kak omnpezeneHsl JIMHEHHbBIC ONIepalluy HaJl apuhMETUIECKUMH BEKTOPaMH,
CKaJISIpHOE MPOU3BEJICHUE BEKTOPOB, MOJIYJIb BEKTOPA, yroyl Mexy Bekropamu? Kak
BBITIOJIHUTH JIMHCWHBIE OTNEPaIliy, BEIYUCIUTh CKAISIPHOE MPOU3BEICHUE, HANTH MO-
IyJb BEKTOpa, HaiiTh yros Mexay Bekropamu B Excel, LibreOffice Calc /R?

20. Yto Takoe cOOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE BekTOpa Matpuilsl? Kak
HalTH COOCTBEHHbIE 3HAUYECHUS U COOCTBEHHBIE BEKTOpa MaTpHIlbl B R?

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

22. UYto Takoe TpaHcmopTHas 3ana4da? OTHOCHUTCS JIM OHA K TPYIIE 3a/1a4 Jiu-
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. TlpoBecTu moJIHOE UCCIIENOBAHUE U TTOCTPOUTH Tpaduk GyHKIHH y = f (X) .

Haiit HaubompIiee 1 HAUMEHbIIIEE 3HAYCHUS (PYHKITUU

2X—6
2 —

f00=Cig

2. IlpoBecTH MOJIHOE HCCIEAOBAHUE U TOCTPOUTH rpaduK GyHKIUU

Vx? -4

Y= nx+1)

Ha oTpe3ke [4,5; 4]

3. Cnomorrsto ((MHAHCOBBIX (DYHKIIMI OTIPEJIETUTh, KAKUM JTOJDKHO OBITh HAYalTb-
HOE3HAUYCHHE BKJIaJa MPH CIEAYIOMNX YCIOBUAX: cpok Bkiaaa (Kmep) — 19 mecses, Oy-



nymee3Hauenue Bkiana (be) —128 000 pyOneit, rogoBast mporeHTHas ctaBka (CtaBka) —
9,75%. JlomoTHUTENbHBIE BJIOKECHUS U U3BSITUS HE IPOU3BOAATCS. [IpOIIEHTHI HAUNCIISIOT-
csl eKeKBapTanbHO. OTBET 1aTh C IBYMs 3HAKAMH MOCJIE 3alsTOH.

Ilpumep 3a0anuit konmponwvnoi pavomot (2 cemecmp)

1. 3BecTHO, YTO KOMIaHUs OKa3bIBaeT YCIyTrH. /st UX BBINONHEHUS TPEOYIOTCS COOTBET-
CTBYIOILIME PECYPCHI ai, bi, ci:

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

b"=(0,-7,8,1,2,0,-4,3,-9,5,-2,1,0, 1, 5, -2),

p~=(5,4,-3,-2,3,4,2,9,-8,0,-4,7,-1, 2, 3, 4).

[Tpu aTom ecnu ai>0, pecypc umeeTcs B HaTM4uuH, eciiv ai<0, TO OH HAXOAUTCS B Ay TCOPCUH-

re. B nensixMHoro(akTopHOro aHanusa AeaTeIbHOCTH KOMIIAHUM HEOOXOAMMO paccunuTaTh

CIEAYIOIIUE BBIPAKEHUSA:

a)-6a -4b~

b)2(a~ b )*p " +3*p *b "

)-3lp*p +4(b",p)*a -5(a ,p)*h”
2.BoccranoBure, Kakoe KOJUYECTBO PECYPCOB X1, X2, ..., Xg OBLJIO HCIIOJIB30BAHO B

KOMIIaHUU IIPY BBIIIOJHEHUHM OCHOBHBIX 3aaad. M3BecTHO, 4TO M 3TOro HAJAO PELIUTH

CUCTEMY JINHENHBIX ypaBHEHHUU. OTBET TaliTe ¢ TOYHOCTHIO 10 ABYX 3HAKOB MOCJIE 3AISATOM.

Pesynprar nposepspTte.

-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 BBITIOJIHEHUS ONITUMAJIBHOTO OW3HEC-TUIAHUPOBAHUSI TPEOYyeTCs PelIuTh
MaTpPUYHOE ypaBHEHHUE /I OTBICKAHUS MATPHUIbI X IO 3aJaHHbIM MaTpuriam A, B u

enuununoil Marpuue E: X(B)A%=E. Pesynbrar nposeputs.

0 8 11 9 8 6 0 5 1 0 2 8 0 47 10

9 |1-2 1 -2 9 14-18 12 16 -4 2 7 513 1 0

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 BOCCTaHOBJICHMS YTPau€HHBIX IMapojicii BXoJa Ha IOpPTaJl OpraHu3aliu
TpeOyeTcss HATH C TOYHOCTBIO MO 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 BBIMOJTHEHUS ONTUMAJIBHOTO OW3HEC-TJIAaHUPOBaHUS TpeOyeTcs pe-
IIUTH CIAEAYIONTYIO 3a/1a4y JMHEHHOTO MPOrpaMMHUPOBAHMUS:

JS(xy, x2) = 5x; + 3%, = max
2X, —3X, <6
X —4X, > -8
X <2
X, X, >0
Kputepun 0anibHON OLIEHKH pa3auyHbIX (JOPM TEKYIIEr0 KOHTPOJS YCIIEBAaEMOCTH
COJIEPKATCSI B COOTBETCTBYIOIIMX METOAMYECKUX PEKOMEHAAIUSAX Kaeaphl.

7. ®OoH OLEHOYHBIX CPEACTB JJIA MPOBEACHUS NMPOMEKYTOYHOH ATTECTALUU
o0y4aromuxcs Mo JMCUMILIHHE

[lepedyennr xommneTeHIUH, GOPMHUPYEMBIX B MPOIECCE OCBOCHHS JUCIUILUIUHBI, CO-
nepxxutca B pasznene 2. llepeueHb miIaHUPYEMBIX PE3yIbTaTOB OCBOCHHS 0Opa30BaTellb-
HOU MPOTrpaMMbl ¢ YKa3aHUEM MHAMKATOPOB MX JTOCTHXKEHUS, COOTHECEHHBIX C IUJIAHUPYE-
MBIMU pe3yJIbTaTaMi 00y4YeHUs M0 JUCIUILTIHE.

Ilpumepnvie meopemuueckue 60npocwl 014 NOO20MOGKU K 3auémy ¢ 1 cemecmpe:
1.  Tabauunsrii npoueccop MS Excel, LibreOffice Calc. BBog nanasix u popmyn
B ssuerku. PopmatupoBaHue. /J(nana3oHsl ssYeekK.

2. ®yukiuu Excel, LibreOffice Calc (Jiornueckue, mporHo3upoBaHus, MaTeMa-
TUYECKUE).

3. IIpocTsie U CIIOKHBIE POIICHTHI.

4.,  BplunciieHue HAYMCIICHUH IO BKJIaJIaM M BBITLIAT 110 KPEIUTaM, IIaH Imoraie-
HUS KpeanTa.

S. CBojHbIe TaOIUITBI, (GUITBTPHI.

6. Koncommnanus.

7. Tunel nanabeix B R. 3aganue BexkropoB (RStudio).



8. YcnoBHbIe onepatopsl u onepaTtopsl nukia B R (RStudio).

9.  IIporpammupoBanue nepeMeHHbIX. Co3qaHKe MOJIb30BATEIbCKUX (PYHKIIUM.
10. Ywucnossie pyHkuuu u cnocoObl ux 3aganus. CoiictBa pyHKuui. ['padux
byHKIUH.

11. Ilpenen 4yMCIOBOM MOCIEIOBATEIHHOCTH.

12.  Tlpenen pynkuuu Ha OecKOHEUHOCTH U B Touke. CBoiicTBa npenenos. Mc-
nons3oBanue MS Excel, LibreOffice Calc u R st uccnenopanust QyHKHIIU B TOUKE
Ha OECKOHEYHOCTH.

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

14.  Tloctpoenue rpadMKOB U JIMHUN YPOBHS (YHKIIMU JIBYX NIEpeMeHHbBIX B R/

15. IIpomsBognas u nuddepernuan GyHKIIMN OJHON TepEeMEHHON. IJaCTUIHOCTh
GbyHKIIMHN 1 ee TpUMeHeHue. Beraucinenrne npon3BogHON QYyHKITUU B TOUKE.

16. CumBonbHOe nuddepenmpoBanue B R

17. IlpousBoansie u AuddHepeHnranbl BBICIIUX TOPSIKOB.

18. Mownotonnsie ¢GyHKIUHU. JIOKaNbHBIN 3KCTpeMyM (PYHKIIHH.

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

20. Bremmykibie (BorHyThie) GyHKIMH. ToUYKM nieperuoa.

21. MUccnenoBanue (GyHKIHUU HA BBITYKIOCTh U TOYKH MEperuoa.

22. Haubonbliee 1 HAaMMEHbIIEE 3HAUEHUS HEMPEPhIBHON (DYHKIIMU Ha OTPE3KE.

Ilpumepnvie meopemuueckue 60nPoCsl 0151 NOOZOMOGKU K 3AUEMY
60 2 cemecmp

1. Matpuisl. Onepanuu Haa MatpuuaMu. Panr matpuisl. O0patHas MaTpuua.

2. Onpenenurens Matpuilbl. CBOMCTBA U TPUMEHEHHUE ONIPEACTUTEIICH.

3. CucTtembl TUHENHBIX alreOpandyeckux ypaBHEHUM. Perenne cuctem JIMHEWHbBIX

anredpanueckux ypaBHeHUN metojgaM Kpamepa, oOpaTHOW MaTpHIbl U METOJIOM
l"aycca.

4. MHO»XECTBO peIIeHU CUCTEMBI JINHEWHBIX aliTeOpanyecKux ypaBHEHHM.

OaHOpOIHBIE U HEOTHOPOJHBIE CUCTEMBI.

5. Bekropsl. JIuHelHbIE Onepanyu ¢ BEKTOpaMu: ONPEIEIIEHUE, CBOMCTBA.

6. Apudmernueckre BEKTOPHI U JTUHEIHbIE onepaly HaJ HUMU. BekTopHoe

MpoCTpancTBO R

n

7. JIuneitHast 3aBUCUMOCTH (HE3aBUCUMOCTD) CHUCTEMbI BEKTOPOB. bazuc u
pa3MEepHOCTh JIMHEHHOTO MpocTpaHcTBa. KoopimHaThl BEKTOpa B JaHHOM Oa3uce.
8. CkansipHOE MPOM3BEICHNE BEKTOPOB B R

n

. JITMHBI BEKTOPOB U YTOJ MEXIYy HUMU

B R

n



IR?

9. CobcTBeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI KBAaIPATHBIX MAaTPHII.

10. 3aaun TMHEWMHOTO MPOrpaMMHUPOBAHUS B SKOHOMHUKE: MUHUMM3ALIHSI pACX0JI0B,
MaKCUMU3aLKs PUOBLUIN U Ap.; TPAHCHOPTHAS 3a]1a4ya, 3a7a4a O Ha3HaYEHUsIX.

11. Kak naiitu onpenenurens matpuiisl B Excel/R?

12. Yto Takoe cuctemMa JTMHEHHBIX anreOpandecKux ypaBHEHU?

13. CxonbpKO penieHuil U B Kakux ciiydasx oHa Moxket umeTh? Kak pemuts CIIAY
B Excel, Libre Office Calc /R?

14. Kak pemuth MatpuuHoe ypaBHeHue Buaa AX=B unu XA=B B Excel, Libre
Office Calc /R?

15. Kak ornpezenensl JIMHEHHbIE ONIEpalluy HaJl apu(PMETHIECKUMU BEKTOPAMU,
CKaJIIpHOE MPOU3BEJIEHNE BEKTOPOB, MOJ1YJIb BEKTOPA, YTOJ MEXKy BEKTOpaMu?

30

16. Kak BBINOIHUTH TMHEUHBIE ONIEPALIAH, BBIYUCIUTD CKAISIPHOE TPOU3BEICHUE,
HalTH MOAYJb BEKTOpa, HATH yros Mexnay Bekropamu B Excel, Libre Office Calc

17. Yto Takoe cOOCTBEHHbIE 3HAUEHUSI M COOCTBEHHBIE BEKTOpa MaTpulibl? Kak
HalTH COOCTBEHHBIE 3HAYECHUS U COOCTBEHHBIE BEKTOpA MATPUILIbI B R?

18. Yto Takoe 3aaya JIMHEHHOTO MporpaMmupoBanua? Kak pemurts 3agauy
auHelHoro nporpammupoBanus B Excel, Libre Office Calc /R?

19. DnemenTapHas anredpa MaTpull (OCHOBHBIE ONlepallii MaTPUYHON anreopsl).
OnpenenuTeny: NOHITHE ONPEACINUTENS, BEIYUCICHUE ONPEAEIUTENIEH BTOPOrO U
TPETHETO MOPSAIKOB.

20. IlonsaTus MuHOpa, anredpanyeckoro AonojaHeHus. Pasnoxenue onpeaenuTens
1o CTpoke, cToJioIy. CBOMCTBA ONPEACIUTEIICH.

21. CucTeMbl TMHENHBIX YPABHEHUH: ONPEICICHUE M X N CUCTEMBbI JINHEWHBIX
YPaBHEHUM, NOHATHS OAHOPOIHOW U HEOAHOPOIHOM, COBMECTHOM U HECOBMECTHOM,
ONPEIEIICHHON U HEOIPEAETIEHHON CUCTEM JIMHEWHBIX YPABHEHHM.

22. MarpuyHas 3alich CUCTEMBI JIMHENHBIX YpaBHEHUM. Perienne cucteMol
JMHENHBIX YPaBHEHUI C MOMOIIBIO 00pAaTHON MaTpPHULIBI.

23. ®opmyinbl Kpamepa miig penieHrst CHCTEMbI JIMHENHBIX YPaBHEHUA.

24. O6parHasi MaTpulia: onpeiesieHue, BEIUUCIeHUE 00paTHOM MaTPHIIb. Y CIIOBUE
CYLIECTBOBAHMS 0OpaTHOW MaTpPHULIBI.

25. Panr matpuiibl. DjeMeHTapHbIe TpeoOpa3oBaHus MaTpull. Berancinenue panra
MaTpULBI.

26. Meton I"aycca penienusi CUCTEeMbI TUHEHHBIX ypaBHeHUI. OO111ee pemeHne
CUCTEMBI JIMHEUHBIX YPABHEHUN.

Hptmepbz mecmoenlx, NpAKMUKO-OPpUEHmMUpPO6aHHbIX (cumyauuouubtx) 3(10(1)‘!”[2,
6 pamKax oceoenusn Komnemeuuuﬁ

TabOmumna 5
Hal/IMeHOBaHI/le HaI/IMeHOBaHI/le Pe3y.]'leaTbl oﬁyqe- TI/I]'[OBI)Ie KOHTpOJ’le])Ie 3aJaHusA
KOMIIETCHIINU I/IHIIHKaTOI)OB HUA (yMeHHH " 3Ha-
OOCTHMKCHUA HI/IH), COOTHECCHHBIC
KOMIIETCHIIUU C I/lHlI](lKaTopaMI(l

JOCTHKCHUHA KOMIIC-
TCHIINHU




CriocoOHOCTH HC-
MOJIb30BATHIIPH-
KJIQJHOE TIPO-
rpaMMHoOe obecrre-
YCHHE TIpUpeIe-
HAU TIpodec- cro-
HaJIBHBIX 33]1ad.

1. Hcnomw3dyer  oc-
HOBHBIE METOIBI 1|
CpelicTBa TOJy4YCHUS,
IPE/CTAaBICHNSA, Xpa-
HeHHs U 00paboTKy|
JTAHHBIX.

3HaHue OCHOBHBIX
METO/IOB TTOJTy4e-
HUS, IPEJICTaBIC-
HUS, XPaHEHUS U
00pabOTKHN JaHHBIX
Yuenuye npuMeHATh
OCHOBHBICMETOIbI
MOJTyYeHUs], TIpe-
CTaBJICHUS, XpaHe-
HUSI HOOpaOOTKH
JTAHHBIX

1.Co3nath Ta0NHIly JTAaHHBIX CTOMMOCTH
KBaJpaTHOTO METpa IIOMAIH B HOBOCTPOM
KaxX U BTOPUYHOM kuiibe. [IpencraButhb
JaHHBIE, HCITONIB3YS IPYTHE CPEICTBA BU-
3yajau3aluu.

3. Ha ocxoBe undopmanmu B cetu HMHTep-
HeT cocTaBuTh Tabmmity EXcel, comepika-
IyI0 €XEAHEBHBbIC KIMMaTHYecKue (aTrMmo-
chepHOe NaBlicHHUE, CPENHSS TeMIepaTypa,
BIKHOCTh, OCAJKH, CKOPOCTh BETpa H JIp.)
B pEruoHe 3a MpeAuecTsyomui Mecsan. Ha
ocHOBe NaHHbBIX EXcel — tabGmuupl co3math
CBOJTHYIO TaOJINILY, COJEPIKAIYIO JaHHbBIE O
) cpeqHeil Temrieparype (B MOpsIKe yBelu-
UCHHSI) U BEJIMYUHE O0CAIKOB; 0) aTMOchep-
HOM JNaBlICHUH (B TOPSAKE YMEHBIICHUS) U
BETpE; B) BIAKHOCTH (B MOPSAKE YOBIBaHMU)
1 TeMIeparype.

4.CoctaBuTth 0a3y MJaHHBIX CTYACHTOB
rpynmsl, BKiIouyuB B Hee noist «OUO cry-
IneHTay, «llara poxnenus», «bamel EI'D no
MateMatuke», «bamnel EI'D mo pycckomy
s136IKy», «bammer EI'D mo olmecTBo3Ha-
HUIO», «Mecto POXKICHUS (ro-
[POJI/TIOCETIOK/CeT0/ IEPEBHS). Ymopsiao-
YUTH JaHHBIC 10 a) paMUINK, UMCHHU, OTYe-
CTBY; 0) MECTy pOXACHUS; B) TOLY POXKIe-
Hys 1 6amiam EI'D 1o o0miecTBO3HAHUIO; T)
oammam EI'D mo maremaruke; 1) Oamiam
EI'D 1o pycckoMy s3bIKy U (paMuiinu, ume-
HU, OT4ecTBY; €) Oammam EI'D mo martema-
TUKE, PyCCKOMY SI3bIKY U (haMMIINU, UMEHH,
OTUYECTBY.

2.JleMOHCTpUpYET
BlaseHue mnpodeccu-
OHAJIBHBIMU MaKeTaMy|
NPUKIIaIHBIX po-
rpamMm

3unanue _mipodec-
CHOHAIILHBIX  Ta-
KETOB  IPUKIAA-
HBIX ITPOTrPaMM

YMenue wucCnob30-

BaTh  Mpodeccuo-|
HaJIbHBIE  T1aKETHhI
NPUKIAIHBIX PO+
rpamMm

1.CymiecTByeT 1Ba BapuaHTa pa3MElICHUS
100000 ThIC. py0. B OaHKE B TEUCHHE TpEX|
mer: MO0 HA YCIOBUAX EKEMECTYHOTO
HAYMCIICHHsI TTPOIICHTOB MPH TOJ0BOW CTaB-
ke 10%, mbo exeKBapTaTHLHOTO HAYHCIIe-
HUST 10 TOMOBOM craBke OmpeaenuTh
HanOoNiee  MPEMOYTUTEIIbHBIH  BapHaHT.
[IpOLICHTHI HAYUCISIOTCS B KOHIE KaXKI0TO
neprosa.

2. OnpenenuTh, Kakas CyMMma JICHESKHBIX
CPEICTB HAKOIUTCS Ha OAaHKOBCKOM CUETe,
eCJIM B Havaje KaXJ[0ro rojia B TeYeHUe 5
et BHOCHUTCS 50 THIC. py0. CTaBka 7% r0-
MOBBIX. BhITIaTa nMpoIeHToB He MPOHU3BO-
T TCS.

3. MunuBuIyaqbHOMY — TIPEANPHHUMATEIIO
s paboTHl HAJ, MPOEKTOM MPEAOCTABIICH
KpenuT B pazmepe 1 muH. pyOneit mog 8%
roJ0BbIX Ha 2 roja. Paspaborarh miaH 1mo-
rameHuss KPeJnTa, €CJIM BBIMIATa MPOICH-
TOB M TIOTallleHWe OCHOBHOI'O JOJra OCY-

IICCTBJIAIOTCA €KCKBAPTAJIbHO.




4. Vnoreunsnii kpeaut pazmepom 4 000 000
pyO. mpenocTaBieH mo craBke 8% TOJ0BBIX
cpoxom Ha 30 ner. KakoB Oyner ocTarox
OCHOBHOU cyMMbI depe3 10 ser mpu ycio-
BUM TIOTAIlICHUS MPOLEHTOB M OCHOBHOTO
Imonra exxemecsiuHo? Yemy OyneT paBHA BbI-
[1aTa 1Mo MpOLEHTaM 3a 3TOT CPOK?

5.Pemnth 3amady JIMHEMHOrO MpOrpam-

MUPOBaHUS
Z(x)= -6x1-3x2+4x3—max, eciau
2X, + +2X%, 28

—X =X, +2%X; =6
X, —X, =X, <4

xj>0

3. BeioupaeT HeobOxo-
JUMO€ MIPUKIIAJHOE
nporpaMMHoe ooec-
IICYCHHUE B 3aBUCHUMO-
CTH OT peliaeMou 3a-
JauH.

21anye pUKIIaIHO-
o IPOrpaMMHOTO
obecrieyeHust

Yuenue BoOUpaTh

HEOOXOJUMOE TIPH-|
KJIagHoe obecreue-
HUE B 3aBUCHUMOCTH
OT pelIaeMbIX 3a/1a4

1.MeHekep TOPTOBOTO 3ajla B KauecTBE
OIUTaTHl CBOMX YCJIYT MOJYYaeT IMPOLEHT OT
CYMMBI COBEpPIICHHOH MOKYITKA
Bo3HarpaxaeHne COCTaBHT:

-5% oT cymMsbl okynku Mexbine 10000
pyO.

-8 % ot cymmbI okymku oT 10000 py0. 10
15000 py0.,

-10 % — ot 15000 py6. g0 30000 pyo.,

-12 % — 30000 py©6. u Oomnee.

[Toctpouts B EXCel dopmyiy ¢ wcmoman3o-
BaHWEM JIOTHYECKUX (YHKIMH JJISI aBTOMa-
TUYECKOTO pacyera CyMM BBIILIAT MEHEIDKe-
py ToproBoro 3ajma. YuCIIOBBIE JaHHBIE
[TpeJICTaBUTh B JICHEKHOM (hopMare.

No Bun ToBapa

1 IIponaxa Tenesuzopa — 23900 pyo.

2 [Iponaxa
CTUpaIbHON MamuHbl -52900 pyo.

3 Kpenut

Ha KOMIUIEKT

OBITOBOW TEXHUKU

1ot Kyxau — 107000py0.

4 IIponaxa meutecoca -26300 py6.

5 IIponaxa
DnexTpomsicopyoku — 13000 pyo.

3.IMeroTCs TpH MyHKTA MOCTaBKH KOMITBIO-|
repoB: Cxmag Nel, Crumam Ne2, Cxmam Ne3.
Takxke ectb 5 MarasuHoB: Marasun «Tepa-|
0aiiT»y, Maraszun «Jlugep», Marasun «JKc-
mepT», Marasun «Oka-cepBuc», «Bmamu-
MHUPCKHI PBIHOK», TOTPEOISIOMUX ITOT
roBap. HeoOxomumo HaWTH NTUMAIBHBIN
BapUaHT paCIpeNeNiCHHus TOBAPOB C MUHU-
MaJTLHBIMH 3aTPaTaMH.

3BecTHO, uTO Ha ckiaae Nel umeercsa 200
mT.; Ha ckiage Ne2 - 250 mT., Ha cKiIaae
No3 - 200 mr. TpeOGyercst JocTaBUTh B Ma-




razuH «Tepabaiit» 190 mT.; Marasun «JIu-
mep» - 100 mr.; marasud «Qkcnep - 120
mt.; marasuH «Oxa-cepBuc» - 110 mrT.;
«Bragumupckuit peraok» = 130T,

Cetka TapudoB

MeeT CIenyIo- 28 (27 |18 (27 |24
LM BUI:

CocTaBUTh U pe- 18 |26 (27 |32 |21

a7I130BaTh Kogd |27 (33123 (31 134
[pEILICHUS 3a/1a4

4. CoctaButh 0a3y IaHHBIX CTYICHTOB
rpynmbl, BKIOYHB B Hee naHHble: «DHO|
cTyneHTay, «Jlata poxnenus», «bamist EI'D)
mo mMarematuke», «bamisl EI'D mo pyccko-
My s3BIKY», «bamsr EI'D mo obmectBo3Ha-
HUIO, «Mecto POXKACHUS (ro-
[POJ1/TIOCETIOK/CEII0/ IEPEBHS). Ynopsno-
YUTH JaHHBIE M0 a) GaMWINK, UMEHH, OTUe-
CTBY; 0) MECTy POXIEHHS; B) TOIY POXKIIE-
Hus 1 0aytam EI'D mo o0miecTBo3HaHMIO; T)
oasmmam EI'D mo maremarmke; 1) Oammam
EI'D mo pycckomy s3bIKY U (haMUIIHA, HMeE-|
HU, oT4yecTBy; €) Oammam EI'D mo marema-
TUKE, PyCCKOMY SI3bIKY U (DaMUIINU, HMEHH,
OTYECTBY.

5. Heobxomumo caemate 30% cCkuaky Haj
MOJIOYHBIE TOBAPHI, €CITU CPOK WX TOTHOCTH|
BaBepiaeTcsa yepe3 5 aHel. McxoHble 1aH-
HbIC MPEACTABICHBI B TabmIe. [lepeoleHky)|
[TPOM3BECTH 110 COCTOSIHHIO Ha 20 CeHTSOPSI.

Tosap Iena Cpok rogHoCTH
CMmeraHna 105 py0. 28 ceHTA0ps
Kedup 75 pyo. 20 ceHTsI0ps
Moumoxko 85 py0. 23 ceHTAOpS
Tsopor 70 pyO®. 25 ceHTAOpS
Worypr 54 pyO®. 30 ceHTAOpS

4. Hcnonp3yeT mpu-
POTPaMM-
HOe obecriedyeHne s
peleHNs] KOHKPETHBIX

KI1aJHOC

IMMPUKIJIAJIHBIX 3a/1a4.

3nanue HazHaue-
HHUE TIPUKIIaTHOTO
IIPOIPaMMHOTO
obecrieyeHust

Yuenue victionn-
30BaTh NPUKIIA-
HOE MPOrpaMMHOE
obecrieueHue 11
pelIeHus: KoH-
KPETHBIX TIPH-
KJIaJHBIX 3a]1a4

1.®yHkumM cnpoca ( U NPEJIOKEHHS S OT]

[ICHBI p BBIpa)KaI-OTCH COOTBECTCTBCHHO|
q X+7 2X+12

YPaBHCHHSIMHU =, =
X+3 Xx+10

Haiitu: a) paBHOBECHYIO IeHY; 0) d1acTHd-
HOCTBH CIpOCa U MPEIJIOKEHHS AT 3TOH 11e-
HEI; B) M3MeHeHue noxona (B %) mpu yBe-
ImueHn 1eHBl Ha 5% OTHOCHTENBHO PaB-
HOBECHOM.

2. OyHKIMA TOJE3HOCTH MOTpeOUTEINs A
ByX TOBapoB umeeT Bua U(X,y)= 4In(4x-2)+
In(10y-3), rae X, Yy — KomuyecTBa mproOpe-
TaeMbIX TOBapoB. Onpeaenure MakCUMallb-
HYI0 TOJIE3HOCTh TOBapoOB, €CIH MOTPEOH-

Tens nmeer OromkeT B | =60 m.e., a 1eHb]




roBapoB paBHBEI 12 m.e. u 10 m.e., cCOOTBET-
CTBEHHO.

3. Ilpennpustue IIaHUPYET BBIMYCK IBYX|
BroB npoxykiuu | u |1, Ha mpom3BOACTBO
KOTOPBIX PACXOAYETCsl TPU BUJA CHIPhs A, B
u C. B Tabnune naH pacxoj KaxIoro BUAA
CHIpbsI Ha MPOW3BOJCTBO CAMHMIIBI U3JCIHS
Ka)XJIOTO BHJIAa U NPUOBLTL OT pealu3alluy
CIMHUITBI M3]ICNTNST KQKIOTO BHJIA.

Buabl Buael npogykuuu 3amnacel
CHIpbS | I CBIpBS
A 4 2 16

B 1 1 12

C 2 7 14
[TpuObue 2 4

CocTaBUTh ONTUMAJIbHBIN IJIaH BBITYCKA
[IPOTYKIINH.

CrniocoOHOCTB
OCYIIECTBIISITh
c60p,00paboTKy 1
CTaTUCTUYECKUM
aHaJN3 TaHHBIX,
MPUMEHSTh MaTe-
MaTHYECKHE METO-
b1 JUTSL PELICHUSI
CTaHIAPTHBIX
npodeccuoHab-
HBIX (prHAHCOBO-
HKOHOMHYECKHX
3aja4, MHTepIpe-
THUPOBATHITONYYEH-
HBIC PE3YJbTATHI.

1.ITpoBoaut coop,
00paboTKy W cTaTu-
CTUYECKUU aHaIu3
JaHHBIX IJId pCHICHUS
(hMHAHCOBO-PKOHOMH-
YECKHX 3a/1a4.

3HﬂHuQ MarcMaTH-

YECKUX METOJIOB,
MPUMEHSEMBIX  TIpY|
cbope, oOpaboTKe U
aHammse JIAHHBIX|
mpu pemeHnu  (Hu-
HAHCOBO-3KOHOMH-
YeCKHX 3a]au.
Yuenuye vicrions3o-
BaThb METOMBI c0O-
pa, 00paboTKu U
aHan3a JAaHHBIX
MpH pemeHun u-
HaHCOBO -
SKOHOMUYECKHX 3a-

1. Ucnions3yst 1ocTym K oUINATEHOW WH-
¢dopmanuu B cetn HTEpHET, HaliTH, CO-
XpaHUTh, 00paboTaTh U MPEACTABUTD, HC-
MOJIB3YSl CPEACTBA BU3YAIU3allUY JaHHbIE
0 IMHAMHKE CpeJHeN 3apIuiaThl Ha pUMe-
pe HECKOJIBKUX PETHOHOB.

2. Co3naTth TaONHIly JaHHBIX CTOMMOCTH
KBaJIpaTHOTO METpa IUIOIIA TN B HOBO-
CTpOMKax U BTOpUYHOM kuibe. [Ipencra-
BUTH JAaHHBIE, UCIIOJIB3Ys APYyrU€e CpelcTBa
BU3YyaJIN3alHU.

nayq
2. ®opmynupyet Ma- | Jugnue wmareMatu-|1. TIpoBecTH aHanmM3, KakO¥ W3 BapHAHTOB
TEMATUYECKUEIDCTA- | YECKMX METOJOB MIMOJy4eHHUS KpeauTa Ha 2 roga Ha | MutH.

HOBKH (PMHAHCOBO-
SKOHOMHMYECKHX 3a-
Jlad, IePEXOUT OT
3KOHOMHYECKHX I10-
CTaHOBOK 3a/a4 KMa-
TEMATHYECKHUM MOJIE-
JISIM.

Mojzene (UHAHCOA
BO-3KOHOMMYECKUX
3aa4

MeHue VICTIONb30-
BaTh MareMaTHu4dc-
CKHE METOAbI NMO-
JIeNIN AJ1S1 peLLeHUs
(MHAHCOBO-3KOHO-
MHYECKHUX 33/1a4

py0. mpenmoutuTenbHee. [lepBbiii BapuaHT
— roJoBasi MpoLeHTHas cTaBka 18%, mora-
[IIeHHe JI0NTa eXeKBapTaibHOoe. BTopoii Ba-
PUAHT — €XEMECSYHOE IIOTaIllCHHE J0JTa,
oOmmas BBIIATA MO TpoOlLeHTaM 125ThIc.
pyOIIet.

2. Ectb Tpu Bapuanra paszmemenus 200000
py0. B Oanke Ha Tpu roaa. [lepBeIit — ¢ BBI-
[JIaTOW MPOLIEHTOB B KOHLIE CPOKa IPU T'O-
ImoBol TporeHTHOM cTaBke 18%. Btopol
BapUaHT — €KEMECSYHOE HAYHCIICHUE IPO-
[ICHTOB B KOHLE KaXXJIOro Mepuoia Mpu
YCIIOBHM T'OJIOBOM MPOLIEHTHOM cTaBKU 8%,
TpETUil BapUaHT — €XKEKBAPTATHHOE HAUIC-
ITeHre MPOIICHTOB B Hadajie KaKIOTO IEPH-
071, €ciIu roioBast MporeHTHast ctaBka 12%.

3. CHCTEMHO IOIXO0-
IUT K BBIOOpDY Mare-
MaTUYECKHX  METO-
OB M uWH(pOpMaIm-
OHHBIX  TEXHOJIOTHI

§Hgnug Marema-

THYECKUX METOJIOB
1 MH()OpMALMOH-
HBIX TEXHOJIOTHH
HCTIOJIb3YEMBbIX

1.Ha HEKOTOpPOM MpEeNIpPUATHU TTPOU3BOMASAT
IIBa BU/a TOBApOB, IPHYEM TOBAp MEPBOIO
BUJla peanusyercd no ueHe 8 aeH. Enx., To-
Bap BTOporo Buaa — mo uene 10 gen. En.
3aTpaThl Ha IPOM3BOJCTBO JTHX TOBAPOB




JUISL peIIeHUs] KOH-
KpETHBIX (PHAHCOBO-
SKOHOMHUYECKUX  3a-
mad B 1podeccro-
HaJIBHOHN 00JIaCTH.

JUTSL PEIIeHUs] KOH-
KpETHBIX (DMHAH-
COBO-9KOHOMHYEC-
KHX 33724

Yuenue Brioupats

b MaTeMaTu4ecKue
MeTOaBI U HHPOP-
MAaIMOHHBIC TEX-
HOJIOTHHU, WCIIOJIb-
3yeMble s pe-
IICHUS] KOHKPET-
HBIX (PHHAHCOBO-

ornuchiBaroTcs pyukuuei. [Ipu kakux o0Obe-
Max X H y TPOU3BOJICTBA 3THX TOBAPOB
MPUOBLTL MPEATNPUATHS OYACT MaKCHUMallb-|
HOiT? UeMy paBHa 3Ta MpUObLIH?
2.ITpou3BOAMTENEHOCTL TPyAa pabouero B
reueHue OHS 3amaercs ¢yHkuueir P(t)=-
0,032t2+0,3t+0,6 (neH.en/4), rae t - Bpems B
vacax oT Hadana padotel (0< t<8). Haiitu
¢dysaxmo A(t)oObeMa Ipou3BeIEHHONW TPO-
ITyKIIMK OT BPEMEHU t, U €ro BENUYHMHY 33
MepBy0 TOJOBUHY pabouero JHsS, 32 BECH
[pabounii ICHb.

SKOHOMHYECKHUX
3a;ad.
4. Aranmm3upyer pq manue  Metonos |1. Bapbupys pasmep BKiajaa, CPOK BKJIaaa U

3yJbTaThl HCCIIEN0Ba-
HUSI MaTeMaTHYECKHX
MoJIenen (hvHaH-
COBO-9KOHOMHYEC-KUX
3a1a4 U AenaeT Ha HX
OCHOBAaHUH  KOJINYE-
CTBCHHBIE W  Kaue-
CTBCHHBIC BBIBOJBI U]
PEKOMEHIAINH (o
TIPUHSATHIO (hvHaH-
COBO-3KOHOMHUYEC-
KUX PELICHUN.

aHanm3a pes3yibTa-
TOB HCCIIEIOBAHUS
MaTeMaTHIECKUX

Mojeneit (uHaHCO-
BO-9KOHOMHUYECKUX
3amad U QopMyIH-
POBKH KOJIn4e-
CTBEHHBIX W Kaue-
CTBEHHBIX BBIBOJIOB.
Yuenue WHTEP-
NpeTUpOBaTh  pe-
3yNbTaThl,  TONY-
YeHHBIE TIpH HC-
CIeJIOBaHUH  Ma-
TEMaTU4YeCKUX MO-
neneid (hrHAHCOBO-
IKOHOMHYECKUX

3aja4y, JlenaTh Ha
UX OCHOBE KOJHYe-
CTBEHHbIE M Kade-
CTBEHHBIC BBIBOJIBI
U pEKOMEHIAIUH
M0 TPUHATHIO (u-
HaHCOBO-3KOHOMH-
YECKHUX PEIICHUN.

[IPOLICHTHYIO CTaBKYy, OIIPEACIIUTL YCIIOBUs,
pU KOTOPBIX CyMMa BO3BpaTa BKJaja Oy-
IMeT COCTaBIATH TPEOYEMYIO CyMMY
(600000py6.). BennunHa npoOICHTHO# CTaB-
KK He JI0JDKHA ObITh 00J1biie 8%, pazmep
BKIIaga — He 6onee 400000 pyomneit.

2. [loctpouts TpaduK AMACTHIHOCTH CIIPOCA]
g oT ueHsl p. OnpenenuTh, Ipy KakKUX 3Ha-
MEHUSIX P CIIPOC 3JacTU4eH (He 37acCTHYEH),
ecin p°+3p+40=26.




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

OcHoBHas JuTEpaTypa

1. HOpooOwimesa W.B., [poObimes H0.A. ®ynkuuu MS Excel: cunTakacuc u
UCIIOJIb30BAaHUE TIPU PEIICHWHM MAaTeMAaTUYeCKHX W MPUKIAAHBIX 3a/ad. Yd4eOHOoe
nocoobue. — Kamyra: «Kamyxckuit meuatHbii gBop», 2023. — 156c. — Tekct
HETOCTPEACTBEHHBIN

2. 3agamaeB, C.A. Marematnka Ha s3pike R: yueOnuk / C.A. 3amanacs;
@®uHaHcOBbIM yHUBepcuTeT npu [IpaBurensctee PP, /lemapramMeHT aHanu3a IaHHBIX,
NPUHATHA peUIeHU 1 (UHAHCOBBIX TexHosoruii. — Mockaa: [lpomereit, 2018. — 324 c.
— Tekcer : HenocpencTBeHHbIN. -To xe: URL: Pexum nocryna : OBC: YHuBepcurerckas
oubnmuotrexka ommaiiH : https://biblioclub.ru/index.php?page=book&i1d=494941 (mara
obpamienusi: 16.09.2021). — TekcT : 2eKTPOHHBIM.

3. Marematuka B Excel: yueOnux nns By3oB / O.A.batok, JI.B.bepsun,
A.B.3omnotaptok [u np.]; nox pex T. JI. @omuueBoi. — Mocksa: «IIpomerteit», 2019. —
229 c. — TekcT HeNocpeaCTBEHHBIN

JlonosHuTeIbHAS JIUTEPATypPa

4. JlpoosimeBa M.B., JlpoOsimeB FO.A. KoMmbloTepHbI NPaKTUKYM.y4eOHOE
nocobue k nabopatopHbiM paboram.— Kamyra: UII CrpensuoB U.A. (M3narenbcTBo
«3Auaocy), 2020.— 142 c. — TekcT HEMmoCpeaCTBEHHbBIN

5. Kpemep A.Ill. Beiciias maremaTtvika Ijisi 3KOHOMHYECKOro OakajaBpuaTa:
VYuebnuk u npaktukym / H.III. Kpemep [u ap.]; nmox pea. H.III. Kpemepa - Mockaa:
FOpaiit, 2012, 2013. - 910 c. — TekcT : HemocpeacTBeHHBIH.- To xe. - 2014. - DBC
FOpaiit. - URL: https://urait.ru/bcode/379996 (nara obpamenus: 07.06.2021).

6. ConomoBuukoB A. C. Matematuka B skoHomuke. Y.1: Jluneitnas anredpa, 31
aHAINTUYECKas TEOMETpUS W JMHEHHOE MpOorpaMMUpPOBaHHE: YYEOHUK I CTYI.
skoHomuu. creri. By3oB /  A.C.ComomoBuHukoB, B.A.babGaiinieB, A.B.bpanios,
N.T".Illanapa - MockBa: @unancel u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c¢.— TekcT : HEMOCPEACTBEHHBIH.

7. ConomoBuukoB A. C. Marematuka B skoHomuke. Y.2: Martematudeckuii
aHanu3: Yy4yeOHWK g cTya. 3KkoHomud. cnerl. By30B / A.C. CoJ0/I0BHUKOB,
B.A.baGaiinieB, A.B.bpaunos, W.I'.Illannpa. - MockBa: ®UHAHCHI W CTAaTUCTHKA,
Nudpa-M, 2003, 2005, 2007, 2011. - 557 c. — TekcT : HEMOCPEICTBEHHBI.

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

1. MadopManmoHHO-00pa3oBaTeIbHBIN MOpTaT OUHAHCOBOTO YHUBEPCUTETA TIPH

[TpaButensctBe Poccutickoit @enepammn http://portal.ufrf.ru/.

2. Caut kadenps! «busHec-uHbOpMaTHKa W BBICIIAs MaTeMaTtukay Kamy:Kckoro
bunnana OuHyHUBEPCUTETA

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

3. DnekTponHas 6ubnuorexka Gunancosoro yauBepcuteta (Ib) http://elib.fa.ru/

4. DnextponHo-o6ubmuoreunas cucrema BOOK.RU http://www.book.ru



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

5. DnexkTpoHHO-OMONIMOTEUHass CcUcTeMa «YHUBEpPCUTETCKass OubmmoTtexa
OHJIAH»

http://biblioclub.ru/

6. DNneKTpoHHO-0MOIKMoTeyHas cucteMa Znanium http://www.znanium.com

7. DIeKTPOHHO-OMOIHOTe Has cucTeMa m3narensera «FOPAMTY https://urait.ru/

8. DNeKTpOHHO-OMOIMOTEeYHAs cucTeMa u3AaTenbeTBa [IpocnexT

http://ebs.prospekt.org/books

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

10.OnekTponnas o6mbamoreka M3narenbekoro noma «I peOCHHUKOBY»

https://grebennikon.ru/

10. Meroauveckue yka3aHus JJisl 00y4alONIUXCHA M0 OCBOECHHUIO M CIUIIIMHBI

OOyuaromuMcsi B paMKax CaMOCTOATENBHOM paboThl CleayeT HCIOIb30BaTh
Meroguyeckne peKOMEHIAIMU 10 TUIAHUPOBAHUIO U OpPraHU3alld BHEAYAUTOPHOU
CaMOCTOATENbHOM  pabOThl  CTYJEHTOB 1O  OOpa3oBaTelbHBIM  MpPOrpaMMam
OakanaBpuaTa ¥ MaructpaTypel B @DOUHAHCOBOM YHUBEPCUTETE, YTBEPKICHHBIC
[Tpukazom pexropa Ne1040/0 ot 11.05.2021 r.

CamocrosiTenbHasi padoTa CTYJAECHTOB MPOXOIUT BHeayAUTOpHO. OpraHuzanuu
CaMOCTOATENbHON  pabOThl  CIHYKHUT  y4eOHO-TEMAaTHYECKUW  TUIaH  U3YYCHUS
JUCUMIUIMHBL. B J1aHHOM IJlaHe yKa3aHa TeMaTHKa JICKI[UH, CEMUHApPOB, BOMPOCHI U
3alaHUsl 711 CaMOCTOSITENIbHOTO UW3yueHus. Bo BpeMs Jekuuii HEo0X0JIUMOo
KOHCHIEKTUPOBATH cojiepxkaHue Jekiuu. [locie nekium HeoOX0uMO OTPEIaKTUPOBATh
3amucd, O(OpPMUTH KOHCIEKT, JOMOJIHSSL €ro COJIepaHue JOMOJHUTEIbHOU
uHopmarmeit. [lpu opopmiieHMN KOHCTEKTa 11€J1€CO00pa3HO BIACIATh Ha3BaHUS TEM
1 (HOPMYJIMPOBKU BOMPOCOB, OCHOBHBIE OMPEICIICHHUSI, TIPUMEDPHI.

[Ipy moaroTroBke K CEeMUHApPy HEOOXOAMMO H3YYUTh BOIPOCHI CEMHUHApA,
COOTBETCTBYIOIIUN TEOPETUYECKUI MaTepHal, jaenas s ce0si He0OX0uMBbIE 3aiCH B
paboueit Tetpanu. [locne 3aHATHIT HEOOXOIUMO MPOCMOTPETH 3alMCaHHBIC PEIICHUS U
BOCCTAHOBUTH B PEIICHUSIX UMEIOIIHUECS MPOOEIIBI.

[Ipu 3aTpyaHeHUM B pEIICHWU TPAKTUYECKUX BOMPOCOB (3a1a4), MOXKHO
oOpaTUThCS 3a KOHCYJbTaluen (MOMOIIbI0) K mpenojaBarento. CeMUuHaphbl MPOXOMIT,
KaK TpPaBWJIO, B HMHTEPAKTUBHON (QopMe W MpenojaBaTelb YYUTHIBAET AKTUBHOCTh
oOyyYaromuxcsi, HaMpaBJICHHYI0 Ha PEIICHHE MPEI0KEHHBIX BOMPOCOB (BapHUaHTOB
3aJlay), a TAK’K€ BAPUAHTOB OTBETOB Ha pElIaeMbl€ BOMPOCHI (ITPOOIIEMBI).

He cnenyer GosAThCS AaTh HEBEPHBIM OTBET WM JOMYCTUTh WHYIO OIIUOKY:
UCIIpaBJICHUE U aHadu3 OMMOOK B pEeXUME OOLIEHUS C TMpenojaBaTeieM M
COKYpPCHUKaMH B X0JI€ CEMUHapa CIIOCOOCTBYET 0oJiee TIIyOOKOMY OCBOSHUIO YUEOHOTO
Matepuajiia U TpeaynpexIaeT BO3HMKHOBEHHE OIIMOOK B JaybHelmeM. lomaniHue
3amanusl (MOATOTOBKY K 3aHSTHUSIM) CIEIYEeT OCYIIECTBISITh peryisipHo. Ecnu To unu
WHOE 3ajJaHue, MPU TOATOTOBKE K CEMHUHAPYy BBI3BAJIO 3aTPyAHEHHE, HEOOXOIUMO
OoOpaTUTBCS K TMPETOJIaBaTeN0 3a KOHCYJbTalMeld. PeryiaspHOCTh B BBITIOJTHEHUU
JIOMAITHUX 3aJlaHuii (MMOATOTOBKE K 3aHATHSAM) - BaXKHBINM (DaKTOp KauyeCTBEHHOTO
OCBOEHUS TUCIUILINHBI.



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

IIpodeccopcko-nipenogaBaTenbCKUi COCTaB 3HAKOMHUTCA C
IICUXO0JIOTO()HU3HOJIOTMUYECKUMH OCOOCHHOCTSIMU OOY4YaroIMXCsl MHBAJIMIOB WU JIUI[ C
OTPaHUYEHHBIMU  BO3MOXHOCTAMU  3710poBbsi  (OB3). Ilpu  HeoOxomumocTu
OCYILECTBIISIETCSl  JONMOJIHUTENIbHAS  MOAJEpP)KKA  IpernojaBaHUsl  ThIOTOPAMH,
IICUXOJIOTaMH, COLIMATIbHBIMUA Pa0OTHUKAMHU, IPOLIEAIINMHU OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBMU C METOAMYECKUMHU peKoMeHAauusIMu MunoopHayku PO (yTB.
8 ampenst 2014 1. Ne AK-44/05BH) B Kypce mpeamnoiiaraercs HCIOIb30BaTh
COLIMAJIbHOAKTUBHBIE M peQIEKCUBHBIE  METOJIbI ~ OOYyYeHHs,  TEXHOJIOTUU
COLIMOKYJIbTYPHOM peadMIMTallMK C LEJbI0 OKa3aHUs IOMOLIM B YCTaHOBJICHHH
MOJIHOUEHHBIX MEXKJIMYHOCTHBIX OTHOIIEHHH C JPYTMMH CTYACHTaMH, CO3JaHHUH
KOM(OPTHOTO TCHUXOJOTHYECKOro KiMMara B cTyaeHdeckoil rpymnme. [lonbop u
pa3paboTka yueOHbIX MaTepUaoB MIPOU3BOJATCS C YUETOM MIPEIOCTABICHUS MaTepuasa
B pa3IMyHBbIX (popmax: ayIuaibHOW, BU3YaJbHOM, C UCHOJB30BAaHUEM CIIELHUATIBHBIX
TEXHUUYECKUX CPEJICTB U MHPOPMAIMOHHBIX cucTeM. OCBOEHUE JUCIMILIMHBI JINLAMU C
OB3 ocy1iecTBasIeTCS ¢ UCMOJIB30BAaHUEM CPEJCTB 00YYEHUSI OOIIEr0 U CHEIUAIBHOTO
Ha3HayeHMsl (MEPCOHATBHOTO MW KOJUIEKTMBHOIO MCIOJIb30BaHUs). MarepualibHO-
TEXHUYECKOE 00ecredyeHrne MpeaycMaTpUBAET MPUCIOCOOIEHUE ayTUTOPUN K HYX AaM
mn ¢ OB3. @opma npoBeAeHUs AarTeCTalid Ui CTYACHTOB-MHBAJIMJIOB
YCTaHABJIMBAETCA C YUETOM MHANBUAYAIBHBIX ICUXO(PU3HUECKIX OCOOEHHOCTEM.

s ctynentoB ¢ OB3 npegycmarpuBaercs foctynHas (opma npeaocTaBiIeHus
3aJlaHul OIIEHOYHBIX CPEACTB, & UMEHHO:

® B [EYAaTHOM WM OHJIEKTPOHHOM (opme (Wid JHIl C HapyLIEHUSIMU
OTOPHOABUTaTEIBHOIO anapara);

e B meyaTHOW (popme WM SIEKTPOHHOU (opMe ¢ yBEIMYEHHBIM MIpUPTOM U
KOHTPACTHOCTBIO (17151 JIUL] C HAPYIIEHUSAMHU CITyXa, PeUd, 3pEHUs );

® METOJIOM YTEHMSI ACCHUCTEHTOM 3aJlaHus BCIyX (IUIsl JIML C HapyUIEeHUSMU
3peHns). CTyleHTaM ¢ MHBAJIUIHOCTBIO YBEIMYMBAETCS BPEMS HA NOJATOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

JUis TakUX CTYAEHTOB MpPELyCMaTpUBAETCs TOCTyIHas opMa MpeqoCTaBICHUS
OTBETOB HA 3a/IaHMsI, @ UMEHHO:

® MUCHMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIML C
HapYLIEHUSIMHU CITyXa, peun);

e BBHIOOPOM OTBETa M3 BO3MOXKHBIX BAapUAHTOB C MCIOJIB30BAHUEM YCIYT
aCCUCTEHTA (7151 JIUIL C HAPYLIEHUSMH OMOPHO-ABUTATENILHOTO alllapaTa);

® YCTHO ([UI JIUI] C HAPYUIEHUSIMU 3PEHUsI, ONMIOPHO-BUTaTEIBHOTO arlrapara).
[Tpu HEeoOxomuMocTH ISl OOyYarOUUXCA ¢ WHBATUAHOCTBHIO MPOLEAypa OLIEHWBAHUS
pe3yJbTaTOB 00YUYEHHS] MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

MeToanyeckue peKOMEHIAIUM M0 BHINOJTHEHUI0 KOHTPOJILHOI padoThl

MeTronrueckiue pPEKOMCHJAIMM 110 BBIMIOJIHCHHIO KOHTPOJIbHOW PadoThI
MPETYCMOTPEHBI B «METOINYECKUX PEKOMEHJAIUAX I10 IOATOTOBKE HANUCAHUIO U
o(OPMIICHUIO KOHTPOJIbHOM paldOoThI», pa3pabaThiBaeMOM MperojaBaresieM Kadeapbl
Ha y4eOHBIN oI, B KOTOPOM pean3yeTcs yudeOHas TUCIUIUIMHBI



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

11.1 KoMnJIeKT JTUIEH3HOHHOT0 NMPOrPAMMHOI0 o0ecneyeHus

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

11.2 CoBpeMeHHbIe npodeccHOHATBbHBIEC 0a3bI JaHHBIX M HHGOPMaIlHOHHbIE
CIIPAaBOYHbIE CHCTEMbI
1. Uadopmarmonno-npaBoBas cuctema «Koncynprant [1mtocy;
2. NUndopmarmonHo-npaBoBas cuctema «["apan;
11.3 CeprudmumpoBaHHbie MPOrpaMMHbIE U aNllIapaTHbIE CPeICTBA 3a11H-
Thl HHpOpMaALIMU
CepTuduirpoBaHHble TPOrpaMMHBIE U allllapaTHbIE CPEACTBA 3aIIUThl HHPOP-
Maly{ HE IPETYCMOTPEHBI

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

- QyIUTOPHH TSI TIPOBEACHUS JIEKIIMOHHBIX M CEMUHAPCKHUX 3aHATHHA, 000pyI0-
BaHHBIC BHUJICOMPOCKITMOHHBIM O0OpPYAOBaHUEM JIsl TIPE3CHTAIINN, CPEACTBAMHU 3BYKO-
BOCIIPOU3BEIEHHUS, SKPAHOM, JIOCKOW MEJIOBOU/MHTEPAKTUBHOM;

- OuOIMOTEKY, UMEIOIIYI0 paboune MecTa IJid CTYJEHTOB, OCHAI[EHHbIE KOM-
MEIOTEPAMH ¢ JOCTYIIOM K 0a3aM JaHHBIX U ceTH MHTepHeT

- KOMITBIOTEPHBIE KJIaCChl ¢ HAOOPOM JIMIICH3MOHHOTO 0a30BOTO MPOTPAMMHOTO
oOecrieueHus i TPOBENCHUS TPAKTUYECKUX 3aHATUNA U BBIXOJIOM B IJI00aJbHYIO CETh
Internet;

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

B mporiecce m3ydenus nuctuiuinasl «l{udpoBas MmaremaTuka Ha s3b1ike R u EX-
cel » mpenmonaraercs:

® COMPOBOXKJICHUE Kypca MPE3eHTAIlMIMH, BKIIOYAIONUMU TEOPETUYECKHUE CBe-
JIEHUS U IPUMEPAMHU PEIICHUS 3a]1ad,

e COBMECTHas paboTa MO BBISBICHUIO M TpUMeHeHHo onmuid Excel u R;

® PACCMOTPEHUE HA MPAKTUYECKUX 3aHIATUAX KaK MATEMATHUYECKUX, TaK U IPO-
(heCCHOHAIPHO-OPUEHTUPOBAHHBIX 3aJlad C HCIOJb30BAaHUEM BO3MOXHOCTEH R m
Excel.

® CaMOCTOSATEIbHOE BBIMOJHEHUE 3aJaHWM II0 COCTABIICHUIO W PEATN3ALUU
KOMITBIOTEPHBIX MPOTPaMM ;

® IIPE/ICTABIICHUE PE3YJIbTATOB WHIMBUIYAJIbHOW M TPYIIIOBOM CaMOCTOSITEIb-
HOH HCCIIeI0BATEIbCKOM paboTHI,

® BUPTYaJIbHOE OOIIIEHUE B TEUCHHUE CPOKA M3YUCHHS Kypca B ILeJIsIX obecreye-
HUS JICKIIUHA M MPAKTHYSCKUX 3aHATHH HEOOXOIUMBIM MATEPHAIOM M TAKXKE KOHTPOJIS
CaMOCTOSATENbHOM pabOTHI CTYICHTOB.



