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1. HaumeHoBaHue N CUUIIHHBI
b.1.1.2.3. [ludposas maremaTuka Ha si3bike R u Excel.

2. llepeyeHb IUIaHMpPYeMBbIX pe3yJIbTATOB OCBOeHHMs 00pa3oBaTebHOM
NporpamMmsl (mepedeHb KOMIIETEHIMIT) ¢ yKa3aHHeM MHAUKATOPOB UX JOCTHKEHUS U
IVIAHMPYEMBbIX pe3yJIbTaTOB 00yYeHHs 10 JUCHUIINHE

Hucuunnuna «udposas marematuka Ha si3pike R u Excel» obecneunBaet
WHCTpYMEHTapuii (hopMupoBanus cieayronux komneternuii: [IKH-3, YK-4

Tabnuima 1 — CTpykTypa miIaHUPYEMBIX pe3yIbTaTOB 00yUEHHUs O JUCIUIINHE

Pesynbrarel 00yuenus (yMeHUs U

HSKOHOMHUYECKUX 3a7ad
B TpodeccuoHaIbHON
o0JacTu.

NHpukaTopsl i
Kon HaumenoBanue 3HaHUs), COOTHECEHHBIE C
JIOCTHOKCHUS
KOMITETCHITHH KOMTICTCHITNH KOMIICTCHIMSIMUA/UHAUKATOPAMH
KOMIICTCHI[HH
JOCTHOKEHUS] KOMIICTCHIIUU
ITIKH-3 Cnoco6HOCTD 1. [IpoBoaut cbop, | 3HaTh MeTOnBI cOOpa, 00pabOTKU M
OCYIIECTBIISTh 00paboTKy U | CTaTUCTHYECKOIO aHAJIM3a JAHHBIX JIJIS
cbop, 0OpabOTKy W | CTAaTHCTHYECKUU penieHuss (PUHAHCOBO-IKOHOMHYECKUX
CTaTUCTHYCCKHIM aHalM3 JIaHHBIX JUIS | 3a/ad.
aHaIIN3 JMAHHBIX, | peImeHUs (PUHAHCOBO- | YMeTh HCIOJIh30BaTh METOIBI cOOpa,
MPUMEHSTh IKOHOMHYECKUX 00pabOTKH CTATUCTUYECKOTO JTaHHBIX
MaTeMaTHYECKHE 3aad. TUTSI pelieHus (huHaHCOBO-
METOJIbI ISt HYKOHOMHUYECKHUX 3a]1a4.
pelIeHus 2. dopmynupyer 3HaTh  METOJBI  MaTeMaTHYCCKHX
CTaHJAPTHBIX MaTeMaTHYCCKUE IIOCTAaHOBOK 3KOHOMUYECKHX 3a/1a4.
poECCHOHATBHBIX | [TOCTAHOBKHU YMmeTn UCIIOJIb30BaTh METO/TBI
(buHaHCOBO- (uHaHCOBO MaTEeMaTUYECKHUX ¢buHaHCOBO-
IKOHOMHYECKUX IKOHOMHYECKUX 9KOHOMHYECKHUX 3a/1a4.
3azad, 3a/a4, TEPeXOqUT OT
UHTEPIPETUPOBATh | HKOHOMHUYECKUX
MOJIy4YeHHBIE MOCTAaHOBOK 3a7a4 K
Pe3YJIbTATHI. MaTeMaTHYECKUM
MOJIETISIM.
3. CucreMHO 3HaTh MaTeMaTUYCCKUE METOIbI |
MOJIXOAUT K BBIOOPY | MHPOPMAIMOHHBIC TEXHOJOTUH IS
MaTeMaTHIECKHIX pelIeHusT KOHKPETHBIX (PUHAHCOBO-
METOJIOB U | DKOHOMHYECKUX 3a1au B
MH(OPMALIMOHHBIX npodeccnoHanbHOM 001acTH.
TEXHOJIOTHA Uit | YMeTh UCIIONIb30BATh
pelIeHrsT KOHKPETHBIX | MaTeMaTHYECKUe METOJIbI u
(uHaHCOBO- WHGOPMAIIMOHHBIC TEXHOJIOTUU IS

pelleHrns  KOHKPETHBIX (UHAHCOBO-
HKOHOMHYECKUX 3aja4 B
npodeccnoHanbHOM 00J1acTH.

4. AHanuzupyer
pe3yIbTATHI
UCCIIEI0BaHUS
MaTeMaTHIECKUX
Mojeneil (puHAHCOBO-
HKOHOMHUYECKUX 3a]ad
W JenaeT Ha  HUX
OCHOBaHHH
KOJIMYECTBEHHBIE U
Ka4eCTBCHHBIC

3HaTh METOJIbl aHalIM3a PE3yJIbTATOB
HCCIEIOBaHUS MaTEMAaTHUECKUX
Mojeneil (hUHAHCOBO-DKOHOMUYECKUX
3aJ1a4.

YMeTrh HCIONB30BaTh METO Bl aHATIN3a
pe3yabTaToOB HCCIIEIOBAHUS
MaTeMaTHUYECKUX MoJiene
(hMHAHCOBO-PKOHOMHUYECKUX 3a]1a4.




BbIBOAbI u

BJIaJICHUC

pEeKOMEHIaluu o
MIPUHSATHIO

(uHaHCOBO-

YKOHOMHYECKUX

peueHui.

VK4 CnocoOHOCTh 1. Ucnons3yer 3HATh OCHOBHBIE METOJbI U CPEJICTBA
HCIIOIL30BaTh OCHOBHBIE METOAbI M | HOTYYeHHs, IPEACTABICHUS, XPAHEHHUs
MIPUKJIATHOE cpeicTBa  TmonydeHHs, | U OOpabOTKH JaHHBIX.

MpOrpaMMHOE TIpe/ICTaBIICHHU, YMmerh OCHOBHBIE METOABI U
obecrieuenue IIPY | XpaHEHUS U 06pa6OTKI/I CpeacTBa IOJIYYCHUS, NPCACTABIICHUS,
pereHuu JTAHHBIX. XpaHeHUs1 U 00pabOTKHU NaHHBIX.
NPOpECCHOHANBHBIX |9 JleMoHcTpupyer | 3HATh  NMPODECCHOHANBHBIE — IAKETHI
3a1a4

IMPUKJIAAHBIX I[TPOrpaMM.

npodeccuoHaTbHBIMU Ymern UCII0JIH30BaTh
naKeTaMd HPUKIAJHBIX | NPO(ECCHOHATBHBIE MaKEeThI
IIPOTPAMM. MPUKIATHBIX TIPOTPaMM.

3. Bei6upaer 3HaTh [pHUKJIAAHOE IPOrpPaMMHOE
HE0OXOIUMOE obecrnieueHue B 3aBHUCHUMOCTH
[IPUKIAJIHOE OTpeIIaeMOM 3a/1auu.

POrPaMMHOE YMeTb HCMONB30BaTh MPHUKIATHOE
obOecreucHue B | TMPOTPaMMHOE obecneueHue B
3aBUCUMOCTH OT | 3aBHCUMOCTH peIIaeMOn 3aa4u.
pemaeMon 3a1a4u.

4, Hcnonp3yer 3HATh TPUKIATHOE MIPOrPaAMMHOE
NPUKJIaTHOE obecrieucHue UL peuieHus
IPOrPaMMHOE KOHKPETHBIX MPUKIAJIHBIX 3a]1a4.
obecrnieueHne Uit | YMeTh  UCIONB30BaTh  IPHUKIIAJHOE
pellleHHsl KOHKPETHhHIX | MPOrpamMMHOe  obecrieueHne  uis

MMPUKJIAAHBIX 3a1a4.

peIICHUA KOHKPCTHBIX MIPUKIAIHBIX
3aaad.

3. MecTo IUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

JlncuurinHa

«lIudpoBas marematuka Ha s3pike R u  Excel»

ABIIAACTCSA

JTVCHIHUIUIMHOM IUKJIa MAaTEMAaTHKU U HH(POPMATHKH 00s13aTeIbHOM YacTH 00pa30BaTeIbHON
nporpammbl 110 Hampasienuio 38.03.01 DOxonomuka, mpodwib «AHaTU3 PUCKOB U
PKOHOMHYECKast 0€30IMacHOCThY (MporpamMma IOATOTOBKH OakajiaBpa).

4. O0beM TUCHUILUIMHBI (MOAYJIS) B 3a4E€THBIX €IMHUIIAX M B aKaJeMUYeCKHUX
yacax ¢ BblJIeJIeHueM 00beMa ayIuTOPHOM (JIEKIIMH, CEMUHAPBI) U CAMOCTOSITEJIbHOMI
padoThI o0yuarImxcs (B ceMecTpe, B CECCHIO)

Tabmanua 2 — O0beM IUCIHUIIIMHEI B 3a4ETHBIX €IUHUIIAX U aKaJEMUYECKUX Yacax

. Bcero Cemectp Cemectp
Bun yueOHo# padoThl o
(B3/em (MoayJanb) 1 (MoayJb) 2
AUCHUILINHE
qacax) B (4acax) B (4acax)
O01mast TpyA10EMKOCTh TUCHUILIHHBL | 43.e./144 4,
Konmaxmuas paboma — Ayoumopnule 68 34 34




3anamus

Jlexyuu

Cemumnapul, npaxmuyeckue 3aHsmus 68 34 34

Camocmosamenvnas paboma 76 38 38

Bup Texyuiero KoHTpoJist Kontposbnas | KonTposibHas
pabota pabora

Buj npomexyTouHOM aTTecTanuu 3auer 3auer

5. Copep:xxaHue IMCHHUIUVIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pa3aejiam)
AMCIHHUIUIMHBI ¢ YKa3aHUeM UX 00beMOB (B aKaJIleMUYEeCKHX 4acax) U BUJI0B Y4eOHBIX
3aHATHH

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnumunseiii porieccop MS Excel; monsitust kauru, naucra, siueiiku B MS Excel;
azpecanys 1 popMaTUpPOBAHUE STUEEK; MAHUITYJIALINHU C AUAa30HaMU YEEK; TUIIbI JaHHBIX,
BBOJ JaHHBIX U (hOPMYJI B TUEHKHU; OO0 MapaMeTpa, OpraHu3alusl CChUIOK.

Berpoennbsie Gynkimu MS Excel m ux nmpumenenue. DieMeHTapHbIC (QYHKIIUH.
Jlornueckue pynkuun. @ynkunn npornozupoBanus (POCT, TEHAEHLIMA). Oynkiun
MOMCKa JaHHBIX B HeKoTOpoM auarnazone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cnoxnsie npoueHTsl. Gunanconwie pyukuu. (I1C, BC, IUIT, CTABKA,
KIIEP), BplurcieHne HaYuCIeHUI N0 BKJIaJaM U BBIILIAT 10 KpeauTaM, IJIaH MOraleHus
KpeauTa.

CBoHBIE TaOIMIIbI, KOHCONUIALMUSA, (PUIBTP, pACIIMPEHHbBIN QuibTp, pyHkuuu b/

Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R u RStudio; ommcanune koHCOJIBHOTO HHTepdeiica; 3arpyska u
aKTuBaIus OnOMoTek R; TrIbl qaHHBIX B R ¥ mporpaMMupoBaHue mepeMeHHbBIX; 0a30BbIC
MaremaTudyeckue ¢GyHKIUM B R; co3manue moib3oBaTenbCckux GyHKIMH B R m
MOJIKJIFOYEHHUE T0Jh30BATENLCKUX OMOIMOTEK; JIOTMUECKHEe KOHCTPYKIIMU U YCIOBHBIC
omepatopsl B R; cmocoOb! uTeHus/3amucu B R TaHHBIX pa3IuyHbIX (HOPMATOB.

Tema 3. ITocmpoenue 2paghuxos hynxuyui ¢ R, MS Excel.

YucnoBsie PyHKIIUM UX CBOMCTBA U criocoObl 3aanus. ['paduk pynkunu. CroxxHast
u oOpatHas (QyHKUMH. XapaKTepPUCTUKU (GYHKUMUNA: YETHOCTh M  HEYETHOCTD,
NEePUOJUYHOCTb, MOHOTOHHOCTh, OTPAHUYEHHOCTb.
Tema 4. Botuucnenue npedena ¢pynxyuu ¢ R, MS Excel.

[Ipenen uncnoBoii mocneaoBaTenbHOCTU. [Ipeaen pyHKIMM Ha OECKOHEYHOCTH U B
Touke. OJTHOCTOPOHHUE TIpeeibl. beckoHeuHO Masbie 1 OECKOHEUHO 0OJIbIINe (PYHKIIUHU.
IIepBb1il ¥ BTOPOY 3aMeYaTEIbHbIE IIPEIEIIbI.

HenpepoiBHOCTD (hyHKIIMU B Touke. Touku pa3pbiBa PpyHkimu. CBoicTBa (HYHKIINIA,

HEIpPEPHIBHBIX HA OTpe3Ke.  ACHUMNOTOTHI I'paduka GyHKIHUU.

Tema 5. Botuucnenue npouseoonou gpynxkyuu 6 mouxe ¢ R, MS Excel

[TpousBognas u auddepenuran (QyHKIUA OTHOM MEPEMEHHOH. DIACTUYHOCTD



GyHKIMY 1 ee mpuMeHeHne. [[pon3BoHbIC BHICIIUX TOPSIKOB.

JlokanbHplli 3KCTpeMyM (GyHKIUMU. Beimykibie (BorHyThle) (yHKIuu. Touku
neperuda. O61mas cxema ucciaeaoBanus GyHKIIMU U MOCTpOoeHUs ee rpaduka. Hanbonbiiee
Y HaMMEHbIIIee 3HAUCHUS HENMPEPHIBHON (PYHKIIMH Ha OTPE3KE.

Tema 6. Yucnennoe Haxodxrcoenue onpeoeieHHoz0 u Hecodcmeennozo unmezpana é R,
Excel

Heonpenenennsiii unrerpai. OnpeneneHHblii uHTerpan. ®opmyna HeroToHa

Jleitoanma. HecoOCcTBEHHBIC HHTETPAITHI.

Tema 7. Onepauuu C KOMNJIEKCHbIMU qucjiamu u peuiernue aﬂzeﬁpauuecxuxypaenenuﬁ

KoMmmnekcuble uucna. Pemenue anreOpandyeckux ypaBHeHUH. Boluucnenue
apu(PMETHISCKUX BBIPAKCHUH.
Tema 8. OcHnosbl pazpadbomku nPpuLoHceHUIl 6 UHCMPYMEHMATbHOI cpede VVBA

OcHogbl s3bika Visual Basic for Application. Co3ganue ¢pyuknuii. [TonsTie 00beKTa.
OcHoBHble 00bekTBl MS Excel. Makpocsl: Ha3Haue€HHE, CO3/IaHUE U PEJAKTUPOBAHUE.
Pa3paboTka moib30BaTeIbCKUX IUAJIOTOBBIX OKOH.

Tema 9. Onepayuu ¢ mampuyamu ¢ R, Excel

ApudmMernueckre BEKTOpPbl W JIMHEWHBIE ONEpalud HaJ HUMHU. BekTopHOe
npoctpanctBo R". JIuneiinas 3aBUCUMOCTh (HE3aBUCUMOCTh) CUCTEMBI BEKTOPOB. basuc u
pa3MepHOCTh # BEKTOPHOrO MpocTpaHcTBa. KoopauHatel BekTOopa B JaHHOM Oasuce.
CkanspHoe npousBeneHre BeKTopoB B R". JInmnHBI BEKTOPOB U yroi mexay HuMH B R".
Onepanuu Hajg marpuuaMu. Panr matpuinpsl. OOpaTHas marpuua. PemieHne MaTpUYHBIX
ypaBHEeHM Buaa AX=B.

Omnpenenuteny u ux cBoicTBa. [IpuMeHeHue ompenenurtenei: 1) kpurepuii He
BBIPOXKJACHHOCTU KBAJPATHON MaTPHIIhI; 2) HAXOXKACHUE paHTa MATPHIIBL; 3) HAXOKICHHE
00paTHON MaTPHUIIBI.

Tema 10. Pewenue cucmemot nuneunsix ypasuenuii ¢ R, Excel
Pemenue cucrem IWMHEWHBIX alreOpanyeckux ypaBHeHUW Metoaam Kpamepa,

oOpatHO# Matpulsl U MeTogoM ["aycca
CoOcTBEHHbIE 3HAYEHHSI U COOCTBEHHBIE BEKTOPHI KBAJIPATHBIX MATPHII.

Tema 11. Pewuenue npuxknaonvix skonomuueckux 3aoau ¢ R, Excel

HaxoxaeHnue »macTUdHOCTH U JIPYTUX MPEAeTbHBIX BETUYHH B MUKPOIKOHOMHUKE;
331a9M  JIMHEHHOTO TIPOrpaMMHPOBAHHS B OSKOHOMHMKE: MHHHMH3AIUS PaCcXOOB,
MaKCHMM3alHs IPUOBLIN U Ap.; TPAHCIIOPTHAS 3a7a4a, 3aja4a 0 Ha3HAUYCHHSIX.

5.2. YyeOHO-TEMaTHYECKHIi IJIaH

Ta6nuna 3 — Conepxanue y4eOHO-TEMAaTHYECKOT0 TIaHa U3YUYEHUS] TUCITUTIINHBI

TpyaoeMKkocTh B yacax
\ AynuTopHas padora \ Dopmbl




HaumenoBanue
TeM (pa3aesioB)
JUCHMILINHBI

Bcero

006111
as, B
T.4.:

JIek1n
Hn

CemuHa
PBIL,
MPaKTH
YeCKHUe
3aHATUS

3aHsATHA B
WHTEPAKTH
BHBIX
dopmax

Camoc
TOSITEJ
bHast
pabora

TEeKYIIero
KOHTPOJISt
ycrneBaemMocTH

Beeneaue B MS
Excel

30

14/11

14/11

14/11

16/19

BBeneave B R un
RStudio

18

8/6

8/6

8/6

10/12

ITocTpoenue
rpadgukoB
¢ynkuuii B R, MS
Excel

4/1

4/1

4/1

al7

Brruucienne
npenena QyHKIUN
B R, MS Excel

2/1

2/1

2/1

213

Brruucnenue
IIPOU3BOIHOMN
(GYHKIIMH B TOYKE B
R, MS Excel

12

6/3

6/3

6/3

6/9

Yucnennoe
HaXO0XXJCHHE
OIpECNIEHHOT0 U
HECOOCTBEHHOIO
uHTerpana B R,
Excel

16

8/6

8/6

8/6

8/10

Oneparuun c
KOMIUIEKCHBIMHA
YHUCIIaMHU u

212

212

2/2

212

pelieHne
anredpandecKux
YpaBHEHUM.

OcHoBBI
pa3zpaboTku
MIPUIIOKEHUN B
MHCTPYMEHTAJIBLHO
it cpene VBA

4/2

4/2

4/2

4/6

Onepanuu c
MatpumaMu B R,
Excel

18

8/8

8/8

8/8

10/10

10

Pemenne cucremsl
JINHEMHBIX
ypaBHeHuii B R,
Excel.

14

6/5

6/5

6/5

8/9

11

Pemenue
MIPUKJIIATHBIX
YKOHOMUYECKUX
3amad B R, Excel

12

6/5

6/5

6/5

6/7

B I1eJIOM o
NUCILUIIIINHE

144

68/50

68/50

68/50

76/94

AynutopHblie
CaMOCTOSITENIbH
bI€ PabOTHI.
Yuyactue B
peIIeHnH 3a/1a4
Ha
MIPAKTUICCKIX
3aHATHIX.
CobecenoBanus
10 IOMAIITHUM
3aaHUsIM.

KoHnTposbHbie
paboThI

Uroro B8 %

100%




5.3. Conep:kaHue CeMMHAPOB, NPAKTHYECKUX 3AHATHH

Tabnuma 4 — Tembl IUCHUTUIMHBL, (POPMBI MPOBEACHUS U COACPKAHIE CEMUHAPOB U

MPAKTUYECKUX 3aHATUI

HaumeHoBaHune TeM

IlepeyeHb BONPOCOB 1JIs1 00CY KIEHUS

®opMbI IPOBeeHUA

¢byakuu. OyHKIUU TPOrHO3ZUPOBAHMUSL.
(Excel).

@OyHKIMS TOUCKA JAHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, ITIP)
[IpocTteie W  CIIOXKHBIE  MPOLIEHTHI.
®unancoseie Gpynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBojmHBIC  TaOIUIBI, KOHCOJIMIAIIHS,
¢bubTp, pacIIupeHHbIN buibTp,
¢bynkuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
®yukuuun nporHozuposanus. (MS Excel).
OyHKIMS TOUCKA JaHHBIX B HEKOTOPOM
nuanaszone (ITPOCMOTP, BIIP, T'TIP)
(MS Excel).

DuHAHCOBBIE byHKIIIN (OCIUIT,
IMPTUIT, OBIIAOXO/, OBLIITJIAT).
(MS Excel). Ilnan noramieHust Kpenura.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,

(pa3nesioB) AUCUMILIIMHBI HA CEMMHAPCKUX, MNPAKTHYECKUX 3aHATHH
3aHATHSAX, PEKOMEHTyeMble
HCTOYHMKHM U3 pa3aesios 8,9
(Yxa3bIBaeTcsl pa3jies1 ¥ NOPS/IKOBBIH
HOMeEp MCTOYHUKA)
1. Beenenue B MS Excel Bgenenue B Excel, BBox manHbIX 1 Pemenue 3amay B
(dhopMyII B sTueiiKK paboUero mucra WHTEpaKTUBHOU  (opme,
Opranuzanus CChUIOK. DIIeMEHTapHBIE | IPOBEpKa
¢bynakun. Berpoennsie pynkuun MS CaMOCTOSTEIIbHON PabOThI
Excel u ux npumenenue. Jlornyeckue u pa3oop OIINOOK,

BBITIOJIHCHUE ayAUTOPHOTO
3agaHus

R 1 nogkiroueHue mojabp30BaTeIbCKUX
OMOJIHOTEK.

Pexomenoyemvie ucmounuxu:[8.1]
Tunel nansaeix B R. 3amanne BeKTOpoB
(RStudio).

VYcioBHBIE  omepaTopbl
nukiaa B R (RStudio).
Pexomenoyemvie ucmounuxu.[8.1, 8.4.,
8.5]

U OIepaTopbl

8.5]

2.Beenenne B R u Rstudio VceranoBka R wm RStudio; onmcanme | Pemenune 3a71a4 B
KOHCOIILHOTO HWHTepdeiica; 3arpy3ka u UHTEpaKTUBHOH  (hopme,
akThBanus OmoOnmuotek R;  0a3oBBIEe | MpoBepKa
MaTematnueckue QyHKIuU B R. CaMOCTOSITENILHON paboThI
Co3zmanne mob30BaTeNbCKUX (PYHKIUN B | U pazbop OIMOOK,

BBITTOJIHEHUE ayJTUTOPHOTO
3aaHus




3.Iloctpoerne  rpadukoB
¢ynkumii B R, MS Excel.

[TocTpoenue rpadukos pynkumii B R, MS
Excel. IIpubnmxeHHOe  BBIYHCICHUE
noBefeHUss (YHKIMA BOJU3H  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOSHHE HAKIOHHBIX aCHUMITOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemmenne 3a71a4 B
WHTEpaKTUBHOW  (hopme,
POBEpKa
CaMOCTOSITENIbHOM paboThI
u pazoop OIMOOK,
BBITIOJIHEHUE AyJUTOPHOTO
3aJaHHs

4 Brraucienue npezaena
¢ynkuu B R, MS Excel.

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

Pemenue 3agau B
WHTEPAKTUBHOU opme,
poBepKa
CaMOCTOSITENIbHOM paOOThI
1 pa3dop omuooK,
BBITIOJTHEHHE Ay AUTOPHOTO
3a/laHus

5.BerunciieHue
MPOU3BOJHON (YHKIUU B
touke B R, MS Excel

[TpubmmxenHoe BBIUHCIIEHHE
IIPOM3BOAHOMN (PYHKLMU B 3aJaHHON TOUKE
B R, MS Excel.

MOHOTOHHOCTh M IIOHMCK JIOKAJIbHBIX
skcTpemyMoB ¢yukiuun B R, MS Excel
UucneHHOe WCCIIEIOBAHUE BBITYKIOCTH
(GYHKIIUH U TIOUCK ee Touek neperuda B R,
MS Excel.

ITonHoe YHCJIEHHOE
¢ynkuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1,

8.4.,8.5]

HCCIICOOBAHUC

8.2,

Pemenue 3amau B
WHTEpaKTUBHOU opme,
IIpOBEpPKa
CaMOCTOSITENIbHOM pabOThI
1 pa3dop omuooK,
BBITIOJIHEHHE ayTUTOPHOTO
3a1aHUS

6.UucimeHHOE HaXOXKJICHHE
OTIpEeIeTICHHOTO )i
HECOOCTBEHHOTO HMHTETrpaja
B R, MS Excel

YucieHHOE HaX0XKIACHUE OTPEICTICHHOTO
1 HecoOCTBEeHHOTO MHTETpasia B MS
Excel

Pexomenodyemvie ucmounuxu:[ 8.2, 8.4.,

8.5]

Pemenue 3anau B
WHTEpaKTUBHOU opme,
poBepKa
CaMOCTOSITENIbHOM pabOThI
U pa3bop omuooK,
BBITIOJTHCHHE Ay TUTOPHOTO
3a/laHus

1. Oneparnuu c
KOMIUIEKCHBIMHA YHCIaMH U
pelieHrne  anreOpanyecKux
YPaBHEHHUH.

KommnekcHeie uncna. Pemenne
areOpandecknx ypaBHCHUH.
Brrunciienue apudMeTHIeckux
BeIpakeHui (B R, MS Excel).

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

Pabota c yuebHOI
nureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeinonHenne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSTHIO.

8. OcHOBBI  pa3paboTKH
MIPUIIOKEHNN B
MHCTPYMEHTAIBHOU  cpefe

VBA

Co3znanue MakpocoB u ¢pynkuuii B VBA.
(Excel).

Co3znanue GpopMbl Ha IpUMepe
skoHoMHU4ecKkoi 3a1aun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabora ¢ yueOHoii
nuteparypoi. Pemenne
TUNOBBIX 331a4. Pa3oop
BOIIPOCOB I10 TEME
3aHsTHs. BelnonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJO0MY 3aHSTHIO.




9. Oneparnuu ¢ MmaTpuriamMu B | Anrebpa MaTpHIl, HMIIOPT, IKCIIOPT Pabota c yueOHOI
R, MS Excel nanubix U3 R B MS Excel. nuTepatypoii. Pemenne
CoOcTBeHHBIC 3HAYCHHS U COOCTBEHHBIE | THUIOBBIX 3a1a4. Pa3bop
BeKTOpPHI MaTpull. KBagparuunbie (GOpMBI | BOIIPOCOB 10 TEME

(R). 3aHATHs. BeinoaHenue
BekTops! u gelictBus Hag Humu (B R, MS | noManmaux 3agaHuii k
Excel). KaXXIOMY 3aHSTHIO.
Pexomenoyemvie ucmounuxu: [8.1, 8.2,
8.4.,8.5]
10. Pemenume cucremsl | Pemenne MaTpU4HbIX ypaBHEHUN Pabora ¢ yueOHoii
JUHEHHBIX ypaBHeHUH B R, | (MeTomom oOpartHoi matpuibl, Kpamepa, | nmuteparypoii. Pemenue
MS Excel. I'aycca (B R, MS Excel). DxoHomuko- TUTIOBBIX 3a1a4. Pa3zoop
MaTeMaTH4ecKas MOJIeb BOIPOCOB I10 TEME
MEXKOTpacieBoro damanca (MOAEIb 3aHsATUsA. BeimonHenue
«3atpatsi-Brimyck»). Marpuunoe JOMAIITHUX 3a/IaHui K
ypasuenue (B R, MS Excel). KaXXJIOMY 3aHATHIO.

I'paduueckuii MeTox perieHus 3aaa4d
auHEHHOoTro nporpamMupoBanus (B R, MS

Excel).
Pexomenodyemvie ucmounuxu: [8.1, 8.2,
8.4.,8.5]
11.Pemenne npukinagHsix | JInHelHOE MporpaMMUpOBaHHE Pa6ora c yueOHoit
sKoHOMHYeCcKuX 3anad B R, | (Cummekc-meron, 3amada o auTepatypoii. Pemenne
MS Excel MIPOU3BO/ICTBE, TPAHCIIOPTHAS 3a7a4a U TUIIOBBIX 3a7a4. Pa3zoop
3a7a4a o HasHayeHusnx) (MS Excel). BOIIPOCOB I10 TEME
Pexomenoyemvie ucmounuxu: [8.3, 8.4., 3aHATHA. BeinonHenue
8.5] JTOMAITHUX 3aJaHUH K

KaKIOMY 3aHATUIO.

6. IlepeyeHb y4yeOHO-MeTOAMYECKOr0 oOecrevyeHHs IJsi CAMOCTOSITEIbHOM
padoThI 00Yy4AKOIIMXCS M0 JUCHHUIIJIMHE

K BHeayuTOpHBIM (hopMamM CaMOCTOSITETLHON pabOThl CTYJACHTOB OTHOCSITCSI:

- MOJITOTOBKA K CEMUHAPCKOMY 3aHATHIO;

- IOJITOTOBKA K PEIICHUIO U MTPOBEPKE 3a/1aY;

- HalMCaHWe KOHTPOJIbHOU PabOTHI,

- IOJITOTOBKA K 3a4ETy.

Ha cemMuHapckux 3aHSITUAX BCE CTYAEHTHI JOJDKHBI NMPUHUMATh AKTUBHOE y4dacTHE B
00CYXICHHH H3y4aeMbIX BOMPOCOB U YMETh JIEMOHCTPUPOBATH 3HAHUE MPAKTUYECKOTO
Matepuana. [Ipu BBICTYIUICHHH, CTyJE€HTaM HEOOXOIUMO apryMEHTHPOBAHO H3Jaratb CBOIO
MO3UIINIO, TIOAKPEIUISATh €€ KOHKPETHBIMU JaHHBIMH, YMETh 000011aTh, apryMEHTHUPOBATh U
CHUCTEMAaTU3UPOBATh CTATUCTUUYECKUE JaHHbIE.

Ha cemunapckux 3aHATHUSIX TNpenojaBaTelb MPOBEPSET BBIMNOJHEHUE CAMOCTOSITENbHBIX
3a/IaHUI U Ka4eCTBO YCBOCHUS 3HAHUM.



6.1. IlepeyeHb BONPOCOB, OTBOAUMBLIX Ha CAMOCTOSITEJILHOE OCBOEHHE
AMCIHUILIAHBI, (GOPMBbI BHEAYITUTOPHON CAMOCTOSATEIbHOI padoThI

Tabnuma 5—TemMbl AUCHUIUIMHBI, U3y4aeMble BOMPOCH U (POPMBI BHEAYTUTOPHOU
CaMOCTOSITEJIbHON pabOThI

HaumMeHoBaHHe TEM Ilepeyens BOnpocos, ®opMbl BHEAYIMTOPHOI
(pa3nesoB) AUCUMILIIMHbBI OTBOJIUMBIX HA CaMOCTOSITEJIbHOM PadoThI
CaMOCTOAITEJILHOE OCBOECHHE
Beenenue B MS Excel Jlornueckue yHkuMn. | — pemenue 3anay 8 MS Excel;

@OyHKIMA  IPOrHO3UPOBAHMS
(POCT, TEHAEHILIVA).

Briuncienne HayuciaeHUT 1O

— paboTa ¢ TEKCTOM JICKIIUHU, pa30op
BOTIPOCOB I10 TEME 3aHSTHUS;

BKJIagaM u BBITJIAT 110 — U3YYCHHEC PCKOMCHAOBAHHBIX K
KpeauTaM, IUJIaH IOTrallICHUA 3aHATUIO JIUTCPATYPHBIX
KpcauTa. HCTOYHUKOB,

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKHUM 3aHSATHSM;

- BBIIOJHEHHE JOMAIIHUX 3aJaHU;

- BBIIIOJIHEHUE 3aJaHui

KOHTPOJIbHON PabOThI

Bgenenne B R u RStudio Tuns! tasaeiX B R u — Pemenne 3amau B R:
IPOrpaMMHUPOBAaHHUE [TEPEMEHHBIX,
JIOTHYECKUE KOHCTPYKIIMU U
YCIIOBHBIE OTIepaTopshl B R;

— paboTa ¢ TEKCTOM JICKITUH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHUS,

CITOCOOBI UTCHUS/3aMICH B R — H3Yy4YCHUE PEKOMEHJIOBAHHBIX K
JAHHBIX Pa3UYHBIX (POPMATOB. 3aHATHIO JINTEPATYPHEIX
HNCTOYHHKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSTHSIM;

- BBIIIOJIHEHUE JIOMAILIHUX 3a/1aHu;

- BBINIOJIHEHUE 3aJaHUN

KOHTPOJIBbHON pabOThI

[TocTpoenue rpadgukon XapakTepucTUKH (PyHKITHH: — Pemenwue 3agau B R, MS Excel;
¢bynkuuii B R, MS Excel YETHOCTb M HEYETHOCTD,
— paboTa ¢ TEeKCTOM JIEKIIH, pa3oop
MIEPHOTUIHOCTD,
BOITPOCOB I10 TEME 3aHATHUS;
MOHOTOHHOCTb,
OTrPaHUYEHHOCTb. — U3Y4YCHHEC PCKOMCHAOBAHHBIX K
3aHSITHIO TUTEPATYPHBIX
HCTOYHHKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBIIIOJIHCHUE JTOMAIIHHUX 3aJaHui;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIbHON pabOThI




Beruncnenue npeznena beckoHneyHO MaJble U | — Pemenue 3ama4 B R, MS Excel;
¢ynkuu B R, MS Excel 0ECKOHEUHO OosbIme
¢byakuuu. IlepBelii 1 BTOpOI
3amMeydaTelIbHbIE IPEIEbl.
HereprBHOCTB (byHKHHH B | — U3YYCHHEC PEKOMCHAOBAHHBIX K
Touke. Touku pa3pbiBa QyHKIUU. 3aHATHIO JINTCPATYPHBIX
HCTOYHUKOB;
- IOJrOTOBKA K CEMUHAPCKUM H
NPaKTUYECKUM 3aHATUSAM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUM;
BBITIOJIHEHHE 338 JaHUIKOHTPOJIBHOM

— paboTa ¢ TeKCTOM JICKIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

paboThl
Brruncnenmne nmpon3BoaHON | D1acTUYHOCTh byHKIIUU — Pemrenue 3a1au B R, MS Excel:
bynxim B 1 CCHPUMCHCHHC. paboTa ¢ TEKCTOM JIEKIIMH, Pa3bop
touke B R, MS Excel HauOonpiiee ©  HauMeEHBIIEE BOIIPOCOB 110 TEME 3AHATHS;
o b
3HAYEHUS HEMPEPHIBHON (QHYHKIIUU
— W3y4eHUE PEKOMCHIOBAHHBIX K
Ha OTpE3Ke.
3aHSITHIO JTIUTEPATYPHBIX
HUCTOYHUKOB;
- MOATOTOBKA K CEMHHAPCKUM
UTIPAKTUYECKUM 3aHITHSIM;
- BBITIOJIHEHUE JIOMAIITHUX 3a/IaHUH;
- BBIIIOJIHEHUE 3aJaHui
KOHTPOJIBbHON pabOThI
Yucnennoe HaxoxueHue | HeomnpejeneHHBIH — MHTErpal. | — Pemenwue 3ana4 B R, MS Excel;
OIIPEAEIIEHHOT O u| dopmyia Herotona -
o — paboTa ¢ TEKCTOM JIEKIUH, pa3doop
HECOOCTBEHHOTO JleitGHMIA.

BOIIPOCOB I10 TEME 3aHATHS;
uHTerpana B R, Excel p ’

— U3Y4YEHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO IUTEPATYPHBIX
WCTOYHHKOB;

- IOJIFOTOBKA K CEMUHAPCKUM
UIIPAKTUYECKUM 3aHATHSIM;

- BBINOJHEHHE JOMAIIHUX 3aJaHU;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Oneparnnu ¢ | Boruncienune yHKIHMH | — Pemenne 3aga4d B R, MS Excel;
KOMILJIEKCHBIMHU YHUCIIAMHU U | KOMIUIEKCHOTO IEPEMEHHOTO

pelieHre anredpanyecKux
ypaBHEHUH

— paboTa ¢ TEKCTOM JIEKIHH, pa3oop
BOITPOCOB T10 TEME 3aHATHS;

— W3y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHUSM;

- BBIIIOJTHEHHE JOMAITHHUX 3aJaHUM;

- BBIIIOJIHEHUE 3aJaHUl

KOHTPOJILHOM paboTHI




OcHOBBI pa3paboTKu
IIPUIIOKEHUN B

MHCTPYMEHTAJILHOM cpejie
VBA

OcnoBbl s3bika Visual Basic for

Application. Pazpabotka
HOJIb30BATEIBCKUX  JHAIOTOBBIX
OKOH.

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

- U3yYEHUE PEKOMEHIOBAaHHBIX K

3aHSTHUIO JINTEPATYPHBIX

- MOJITOTOBKA K CEMUHAPCKUM H
NPaKTUICCKUM 3aHSATHSIM;

- BBITIOJIHEHUE JIOMAIITHUX 33JaHHI

Onepauuu ¢ MaTpuamu B
R, Excel

BekToproe npoctpanctso R".
JIuHeitHas 3aBUCUMOCTD
(HE3aBUCUMOCTD) CUCTEMBbI
BEKTOPOB. basuc u pasmepHOCTb 1
BEKTOPHOTO MTPOCTPAHCTBA.

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKIHHU, pa3doop
BOIIPOCOB I10 TEME 3aHSTHUS;

— M3YYEHHE PCKOMEHI0BAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HUCTOYHHUKOB,;

- MOJITOTOBKA K CEMUHAPCKUM H
NPaKTHYCCKUM 3aHATHSIM;

- BBIIOJIHEHHUE JOMAIITHUX 3aaHHi;

- BBIMOJIHEHHUE 3aJaHHi KOHTPOJIBHOMI

paboThI

Pemenne  cucremsl
JUHENHBIX YpaBHEHUH B R,
Excel.

CoOcTBeHHbIE 3HAUEHUS U
COOCTBEHHBIEBEKTOPHI
KBaJIPaTHBIX MATPHII.

— Pemenue 3anau B R, MS Excel;

— pabota ¢ TEKCTOM JIEKI1H, pa3oop
BOIIPOCOB T10 TEME 3aHSTHUS;

— U3YYCHHUC PCKOMCHIAOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHHUKOB,

- IOATOTOBKA K CCMUHAPCKUM U
IMPAKTUYCCKUM 3aHATHUAM;

= BBIIIOJIJTHCHUEC JOMaIllHUX SaHaHHﬁ;

— BBINIOJIHEHHE 33 JaHUIKOHTPOJIBbHOM
paboTHI

Pemrenne npukiiaHbIx
DKOHOMHMYECKHX 3a1a4 B R,
Excel

HaxoxneHne 31acTH4HOCTH U
JIPYTUX IpEIeNbHBIX BETUYHH B
MUKpO3KOHOMHUKE. TpaHcniopTHas
3ajjaua, 3aJa4a O Ha3HAuYCHMSIX.

— Pewenue 3anau B R, MS Excel;

— paboTa ¢ TeKCTOM JIEKIIH, pa3oop
BOITPOCOB T10 TEME 3aHATHS;

— U3Y4YCHHE PEKOMEHI0BAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HUCTOYHUKOB;

- IOArOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHUN;

— BBINIOJIHEHUE 33JaHUHKOHTPOJIBHON
paboTsl




6.2. IlepeueHb BONPOCOB, 3aJaHMii, TeM /I NOATOTOBKH K TeKylIeMy
KOHTPOJII0

IIpumepsl 3ajaHUll KOHTPOJIBHBIX PadoT

1. Kak paborator ¢punancossie ¢pynkuuu B Excel (IIC, bC, CTABKA, KIIEP,
[UIT u np.)? Kakoi cMBICT UMEIOT OHH U UX ApTyMEHTBI?
2. Kak moctpouts rpaduk pynkiuu B Excel/R?

3. UYto Takoe mpejest YUCIOBOM MOCIeI0BaTeIbHOCTH, IIpeaei PYHKIMHA B TOUKE,
Ha OeckoHeyHocTH? Kak BBIYMCINTH TMPEIACN, HCIOJIb3YyS  BbIUHUCIMTEIbHBIC
BO3MOKHOCTH EXCel/R?

4. Yro Takoe acumnrora rpaduka (yaknun? Kak HaWTH aCHMOTOTHI
(anamuTrueckun B EXcel/R)?

5. Yro takoe npousBojHasa GpyHKIMKU? Kak BEIYMCINTD NPOU3BOIHYIO C TOMOIIBIO
(bopmy yncaeHHOro U@ pepeHIpoBaHus?

6. Kakme ¢yHKIMM HaA3BIBAIOTCS MOHOTOHHBIMH Ha MpoMexyTke? UTo Takoe
TOYKa JIOKaJdbHOro »KcTpeMyma (yHkinuu? Kak wuccienoBath (QyHKIUIO Ha
MOHOTOHHOCTh MKCTpeMyMbI (aHanmuTuuecku u B Excel/R)?

7. Kakue GyHKIMHN Ha3bIBAIOTCS BBITYKIBIMUA U BOTHYTBIMU Ha TpoMexyTke? UTto
Takoe Touka neperuda pynkuun? Kak uccienoBats GyHKIMIO Ha BBITYKIOCTh U TOUKU
neperuda (ananurnyecku u B Excel/R)?

8. Urto Takoe HeompeAeNnEéHHBIA HWHTErpan, ONPENCIEHHBIM  HHTETrpad,
HecoOCTBeHHBIN nHTEerpan? Kak BIUUCIUTH ONpenenEéHHbIi/HecOOCTBEHHBI HHTETpal
B R?

9. Ilo xakuM mpaBuiaM  BBINOJHSIOTCS  ONEpallMd  HAJ  MaTpULaAMH
(apudmeTrnueckue, TpaHcnionrpoBanue)? Uto Takoe oOpaTHash MaTpHIla U JUIST KaKUX
MaTpul OHa cymecTByeT? Kak BBIIIOJIHUTH CJIOKEHHE, BBIYUTAHUE, YMHOXEHHE,
TPaHCIIOHMPOBAHWE U HAaXOXJeHue oOpaTHoi Matpuiibl B Excel/R?

10. Yo Takoe ompenenurens Marpuibl? Kak HaWTH OmNpeaeNuTe]lb MaTpPUIIBI
B Excel/R?

11. Yro Takoe cucrtema JMHEWHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO
pCIICHUI 1 B KaKuX Ciiyvasx oHa MoxkeT uMeTh? Kak pemute CJIAY B Excel/R?
12. Kaxk pemmth MmaTpuuHoe ypaBHeHue Buga AX=B wim XA=B B Excel/R?

13. Kak ompeneneHbl JUHEHHBIE Oonepany HaJl apu(pMETUYECKUMHU BEKTOPAMH,
CKAJIIPHOE NIPOU3BEICHUE BEKTOPOB, MOJYJIb BEKTOPA, YroJl Mexay Bekropamu? Kax
BBITIOJIHUTD JINHEWHBIE OTIepallii, BBIYUCIUTD CKAJIIPHOE TPOU3BEACHUE, HAUTU MOTYJIb
BEKTOPA, HAUTH yroj MeX 1y BekTopamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIC 3HAUYCHUS U COOCTBEHHBIE BeKTOpa maTpuilbl? Kak
HAaWTHCOOCTBEHHBIC 3HAYCHUS 1 COOCTBEHHBIE BEKTOpa MaTpuIlbl B R?

15. Uro Takoe 3amada JMHEWHOro mnporpammupoBanus? Kak pemurts 3agady
JMHEHHOro mporpammupoBanus B Excel/R?

Ilpumepwl 3a0anuit KOHMPOJIbLHBIX padom



3agaHnsg MOKHO BBLINOJHHUTH Kak B Excel, Tak u B R-studio
Ilpumep 1

1. IIpoBecTu NOMHOE UCCIeA0BaHKE U TOCTpouTh rpaduk ¢pyukuuu Y = T X().
HaiiTn HauGoJIbIIee ¥ HAMMEHbIIEE 3HA4eHNs (PYHKIMU HAa OTPE3KE [ 2-
:0].
; x =2
J(x)=——.
(x=1)

2. TIpoBecTy moHOE HccenoBankue U HocTpouTh rpaduk pyukmuu Y = fX().

y=3x*=5x+6

3. C momomipbio (UHAHCOBBIX (YHKIHMN OMpEeAeanuTh, KaKUM JIOJKHO OBITh
Ha4yaJIbHOE 3HAYCHHWE BKJAJAa MPU CIEAYIOMHMX YCJIOBUAX: CPOK BKJaJa
(Kmep)— 18 mecsnes, Oyaymee 3HaueHue Bkianga (bc) — 11 500 mommapos,
rojoBas npoueHTHas ctaBka (CraBka) — 12,5%. JlonoJHUTENbHBIE BIOKEHUS
U U3BIATUA HE TPOU3BOAATCA. [IpOLIEHTHI HAYUCISIIOTCS €XKEKBApPTAJIbHO.
OTBeT 1aTh C ABYMs 3HAKaMU IOCJIE 3aMsITOM.

Ilpumep 2

1. 3BecTHO, UTO KOMITAHUSI OKa3bIBAET YCIYTH:
a=3,71-5-1101,51,6,-51,-2,4,0),

b~ =(-421-2,3.2672, -4,-45-1, 3,0,3,1),

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

JI1st uX BBITIOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIIUE PECYPCHI ai, bi, ci. ITpu aToMm ecim
ai>0, pecypc uMeeTcs B HaIM4UuH, eci ai<0, TO OH HAXOJUTCS B ayTCOpcUHre. B memsix
MHOTO()aKTOPHOTO aHAJIN3a ACSITEIbHOCTH

KOMITaHUHU
HEO0OXOIUMO PACCUUTATH CIICAYIONINE BHIPAKCHHUS:
a)da -3b
b) 6Ca’,p )b +4*pI*b
c) 4a, b )p -6(b ,p)a-3plp
2. BoccranoBute, kakoe KOJUYECTBO pecypcoB x1, X2, ..., X8 ObLI0

WCTI0JIb30BAHO B KOMITAHUU TP BBIMOJIHEHUH OCHOBHBIX 3a/1a4. MI3BeCTHO, 4TO JyIst
3TOr0 HAJ0 PEIIUTh CUCTEMY JIMHEHMHBIX YpaBHeHUH. OTBET JaiiTe C TOYHOCTHIO A0 IBYX
3HAKOB IOCJIE 3aMsATON. Pe3ynbpTar nmpoBephTe.



6 xit 8 x2 - 13t 8 x4 -7 X5+ 4 Xxs -2 x7+ 2 xz= 518,42

6 x1+ 9 xt 7 ooxzt 10 Kyt 7 oxst 6 xgt 8 x7+ 2 xg= 1325,72

6 XI — x2+ X2 —6 x4+ 9 x5+ 5 xs -5 x7+ 3 x8= 238,28

—7 X -9  xz3+ J x5+ 3 xst 7 X7 —  xg= —277,38
2 x2 - 13t 8 x4t 6 x5+ 3 X&t 6 X7t 7 Xs= 672,06

-8 x1 -9 xt+ 4 a3t xet 4 x5+ 10 xs  —10 x+ 6 YT —66,24
8§ x+ X2 —I10 x:+ 8§ x4t 4 X; -4  xst X7 -0 Ag= —335,80

2 xt+ 10 x2 -9 x3 -9 x4 -9 x5+ X6 -7 x7+ 3 xg= 10,12

3. J1J1 BBIOJTHEHHSI ONTUMAJIBHOTO OM3HEC-TITIAHUPOBAHUS TPEOYETCS PElIUTh

MAaTPpHUYIHOC YPABHCHHUC IJIAI OTBICKAHUA MATPHUIIbI X 1o 3aJaHHBIM MaTpullaM A, Bnu

) (9} -1 / 2=
ANaroHaJbHOU € IMHUYHOU E: X(B )A E. . PCSYJ'IBTaT IIPOBCPLBTC.

0O 811 -9 8 6 0 5 I 0 2 & 047 10 18
9 2 1 -2 9 14 -18 12 16 4 2 7 513 1 0
13 611 1 118 9 -9 -14 2 -9-14 1-11 -9 -17
A=[15-17 9 18 -13 6 3 5 I 12 -1 -2 917 9 -1 6
7 -5 -6 1 14-12 -14 -10 B= 15 19 249 0 -8 12 3
3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18-14
O 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
4, JI71s1 BOCCTAHOBIICHMS YTPAYE€HHBIX NIAPOJIEW BXO1a HA MOPTaJl OpraHnu3aluu

TpeOyeTCsl HAWTH C TOYHOCTBIO 10 3 JCCATHUHBIX 3HAKOB COOCTBEHHBIC YHCIIA U
coOCTBEHHBIC BEKTOPHI MaTpuIlbl A. [TpoBepUTh OPTOrOHATBHOCTD TOJYYSHHOTO
COOCTBEHHOrO Oasuca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

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

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

5. 3aeMuuk B3su1 B 6aHke kpeauT B pazmepe 3400000 py6. Ha cpok 20 jer.

[IpouentHas craBka 11,75%. [lepuoanuHOCTh HAUUCIIEHUS — pa3 B KBapTall. Kakyto
CYMMY OCHOBHOTO JIOJITa KJIIMEHT BHITLJIATUT 3a nepBbie 9 niet u 3a 11-ii rox nepuoa?




OTBET OKPYIJIUTE 10 KOMEEK.
6. JUJ1s1 BBIIOJTHEHMSI ONTUMAJIBHOTO OM3HEC-TITIAHUPOBAHUS TPEOYETCS pELIUTh
CJIEYIOIYIO 3aJ]a4y JIMHEWHOTO MPOrpaMMHUPOBAHUS:

f(xy,x,) = 10x; — 30x, - max

Xy +2x, 23
Xy —2x, <2
Xy +2x,<6
x, =1
X1,X3 20

OrneHka 3HaHUN CTYJIEHTOB OCYIIECTBIISETCS B OalaX C y4ETOM OLIEHKH paOOThI B
ceMecTpe (HamMcaHue JOMAaIHEro TBOPUYECKOTO 33/IaHNs, ayIUTOPHBIX CAMOCTOSITEbHBIX
padoT 1 AOMAIIHUX 33JIaHUl, pEICHUE 3a/1a4 U yYacTHE B 00CYKICHUSIX Ha IPAKTUYECKUX
3aHATHUSX U JIP.), OLICHKH UTOTOBBIX 3HAHUH (110 pe3ysbTaTaM 3K3aMeHa) U B COOTBETCTBUU
¢ kpuTepusiMu @UHAHCOBOTO YHUBEPCUTETA PEAIU3YETCS CAEAYIOMIMM 00pa3oM:

Nen/m Bua otueTHOCTH banabl
1. Pabora B cemecTpe 40
2. DKk3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M X OasuibHask OI[EHKa

Kpurepuii ouenku banbl MeToanKa OLEHKH
[Tocemenre ayIUTOPHBIX 3aAHATUN 7 MaremaTuyeckuii pacyeT
On=7: K3 x II3

I'me O — cymma GamnoB; K3 — kommuecTBo
ayIUTOPHBIX 3aHATUW MO AucuuIuinHe; [13 —

KOJINYECTBO 3aHATHH, MOCEIIaeMBbIX
CTYIACHTOM
AKTHBHOCTb TIpU  IPOBEACHUU 13 Hoxnan, npezenrtanus — 10 6anios
ayJUTOPHBIX 3aHATHHA HNudopmannonHoe coobiieHne — 5 6anios

VYyactue B 00cyx1eHuu — 3 Oamia

Kparkoe BoicTyruienue — 1 6ami

Pemenue pacueTHbIX 3a7a4 — 1 Oamn
AKTHBHOCTh TP  MPOBEAECHUU 10 [ToaroroBka mMarepuajoB M BBICTYIICHHE Ha
BHEAYJAUTOPHOU PabOTHI CTYJACHYECKMX Hay4YHBIX KOH(EpeHIHsX, B
NEYaTHBIX M3JaHHUAX, B TOM UHCIE H
VYuusepcurera - 10 6ayos

CamocrosTenbHas paboTa CTyieHTa 10 BeimonHenne  JOMamiHero  TBOPYECKOTO
110J1 pyKOBOJICTBOM IIPENIOAABATENS 3ananus — 10 6aynos

C uenbl0 CTUMYJMPOBAHUS CHCTEMATHYECKOW MOJATOTOBKM CTYIAEHTOB K
IIPAKTUYECKAM U CEMUHAPCKUM 3aHATHSIM 110 JUCLUILIMHE B TECUEHUE CEMECTPA BBOJUTCS
KOMIUIEKCHBIM MOAXOJ K OLEHKE, MNOJy4aeMOW CTYAEHTaMH [0 WTOraM HW3Yy4YCHHs
JUCHUIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CUCTEME OLICHKM 3HAaHWWM CTYIEHTOB B
®unaHcoBOM yHuBepcutere aeictByeT 100-OamnbHasi cucTteMa OIEHKHM 3HaHWM. DTO
03HA4aeT, YTO OLEHKA, M0JIy4aeMas 0 UTOraM NUCbMEHHON 3K3aMEHAI[MOHHOM paldoTHhl,
COCTOUT U3 ABYX YAaCTEW: TEKYLIErOo KOHTPOJSA CTYAEHTOB B CEMECTPE — MaKCUMaJlbHas



orierka 40 6ayuI0B U pe3yIbTaTOB MPOMEKYTOUHON aTTECTAIIMH — MaKCUMaJIbHas OIeHKa
60 6aioB.

Tekymuii KOHTpPOJb OCYIIECTBISIETCS B XOJe YyuyeOHOro mpolecca u
KOHCYJIbTHPOBAHUS CTYJICHTOB, IO PE3yJIbTaTaM BBITIOJHEHHS CaMOCTOSTEIIBHBIX paldorT.
OcHoBHBIMH (hOpMaMHU TEKYIIIETO KOHTPOJIS 3HAHUH SBIISTFOTCS:

— pelmieHue 3ajad, TECTOB W HMX OOCYXJCHHE C TOYKM 3PEHHUS YMEHUS
dbopMynMpoBaTh BBIBOJLI, BHOCHUTH PEKOMEHJAIIMM ¥ TMPUHAMATH aJ[eKBaTHBIC
YIpaBIEHYECKUE PEIICHUS;

— BBITIOJIHEHUE KOHTPOJBHBIX 3aJaHUN B 00CYKICHUE PE3yIbTAaTOB;

— 00CYXJICHHS 3aKOHOIATENIbHBIX, MPABOBBIX 1 HOPMATHBHBIX aKTOB.

BTtopas coctaBmstonias o1ieHUBaeT YCTHBIN OTBET Ha 3a4€TE U HE MOXKET ITPEBHIIIIAThH
60 6asioB.

40 6a1oB, OJTyYEHHBIE CTYJICHTOM B TEUCHUE CEMECTPa, TOJDKHBI 03HAYaTh CaMyIo
BBICOKYIO XapaKTepUCTHUKY €ro padboThl. Takoil 6aml mojy4aroT CTYJEHThI, KOTOpbIE Ha
MPAKTUYECKUX 3aHATUSAX CUCTEMATHYECKU IIOKA3bIBAIOT BBICOKHE PE3YIbTaThl MpU
ONpocax, MPOSBISIOT aKTUBHOCTh MPU OOCYKICHUHM HU3y4aeMbIX MpoOJieM, B MOJIHOM
00beMe BBITIOJIHSIOT YYEOHYIO TPOTPaMMy, HE UMEIOT MPOITYCKOB.

MakcumanbHas OIleHKa OTBETa Ha 3adere oleHuBaeTcs B 60 OaminoB. Kakmprid
BOIIPOC B OWJIETE MMEET CBOIO JIOIIO0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CJIOKHOCTH.
Hanpumep, 3a mepBoIii TEOpETHUECKUM BOITPOC MAaKCUMAJILHO OlleHHBaeTcs 15 6aios, aBa
CICAYIOIIMX TEOPETUUECKUX BOIpoca oleHuBalTcsa 1o 10 OGamioB, 3amadya —
MaKCHUMaJIbHO 15 0aJljIoB M ISATh TECTOB — M0 2 Oayijla KaKIbIi MPaBHIIBHO PeIeHHBIN
TECT.

bannpHas cucrema arrecTaluuu:

- cryaeHT, nomyduBmmi oT 50 mo 100 OGamioB, cuMTaeTCs aTTECTOBAHHBIM,
noxyuuBIuii ot 0 70 49 6aJJI0B - HE ATTECTOBAHHBIM;

- CTyAeHT, nonyuyuBmuii oT 50 g0 69 GanioB, cuuMTaeTCs aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

- CTyAeHT, nonyuyuBmuii oT 70 mo 85 OamioB, cUMTaeTCs aTTECTOBAHHBIM Ha
«XOPOIIIOY;

- cTyaeHT, noayuyuBmmii ot 86 go 100 GamioB, cuuTaeTcs aTTeCTOBAHHBIM Ha
COTIIMIHOY.

Takum 006pa3om, eciiu CTYJEHT M0 UTOTaM paboThI B cemecTpe Habupaet 21 6ai, a
[0 UTOTaM MUChbMEHHOU paboThl — 60 6amioB, TO 001Iast cymma 81 6ayT COOTBETCTBYET
OKOHYATEJIbHOM OIIEHKE 4 «XOPOIIIO».

Ecnu cTynmeHT mojomien K dk3aMeHy ¢ oleHkoi () 6aiioB, To Tpu Oe3ynmpedyHoOM
KauyeCTBE MMCbMEHHON K3aMEHAITMOHHON pabOThl OH MOYKET MOJIYYHTh UTOTOBYIO OIICHKY
Mo JaHHOW JUCHUIUIMHE TONbKO 60 0amioB, 4YTO COOTBETCTBYET OIICHKE
«YJIOBJIETBOPUTEIILHOY.

O naHHOM TOAXOJIE K OIIEHKE 3HAHUW CTYACHTOB IpernojaaBaTeilb WHPOpMHUpYyET
CTyJICHTOB Ha TI€PBOM CEMHUHApPCKOM (MpaKTUYECKOM) 3aHATHM. Ha mocneaHem
CEMHUHAPCKOM 3aHSATUU CTyACHTaM COOOIAeTCsl OLICHKA, KOTOPYK) OHHU TOJIy4aloT IO
uToram paboThl B CEMECTpE.

CTyneHThl MOTYT YJIYUIlIUTh CBOIO OILIEHKY IO UTOTaM pabOThl B CEMECTPE 3a CUET
OTpaOOTKH MPOMYIICHHBIX 3aHATUN WU MOJYYSHHBIX HEYAOBICTBOPUTEIBHBIX OIIECHOK Ha



cemuHapax. Bwmecte ¢ Tem, Bce oOTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTAIIHOHHBIC THH B NIEPUOJ HE OoJiee IBYX KOHCYJbTAIMA ¢ MOMEHTA MOJIy4eHUs
OLIEHKU «HEYJOBJIETBOPUTEIILHO» WM TPOIycKa 3aHATHHA. ToJpKo B ciydae 0OJe3HH
CTYICHT MOXeT OTpabaThIBaTh MPOITYCKHU B 00JIee MO3JHIE CPOKH.

OTpaboTka NpOoIyCKOB, UMEBILIMX MECTO 10 PUYMHE paOOTHI CTYIE€HTOB BO BPEMsI
3aHSATHH, HE TOMTYCKACTCH.

7.@0oH OLEHOYHBIX CpeacCTB 1Jifd NMPOBEIACHUS HpOMeH(yTOqHOﬁ arTrecranmmmu
Oﬁy‘laIOIIII/IXCH o JTMCIOMIIJIMHE

7.1 IlepeyeHb KOMNETEHIHIl ¢ YKa3aHHEM HHIUKATOPOB HX TOCTUKEHHUS B
npoiecce 0CBOeHHUs 00pa30BaTeIbHON MPOrPaMMbI

HepequL KOMHGTGHHHﬁ, (bOpMI/IpyeMI)IX B IIponccCc OCBOCHUA AUCLHUIIINHEI,
COACPKHUTCA B Ppas3acliic 2 «Hepequb INIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA
O6pa3OBaT€HBHOﬁ IIporpaMmabl (HepequL KOMHGTGHHI/IfI) C YKa3aHNCM HHAUKATOPOB UX
AJOCTHKCHUA U INIAaHUPYCMBIX PC3YJIbTATOB O6yLI€HI/I}I IO AU CHUILIIMHC).

7.2. TunoBble KOHTPOJIbHBIC 3alaHUA WJIH UHBIC MaTE€pHUaJIbl, HGOﬁXOIlI/leIe
AJIA OHEHKHA MHIANKATOPOB TOCTUKCHUSA KOMHeTeHHHﬁ, yMeHl/Iﬁ Y 3HAHM

HaumenoBanue IIpumepsl 3a1aHuil 1151 OLEHKH MHANKATOPOB J10CTHKEHUSI

KOMIIETeHI M KOMIIeTeHIIu i
YK-4 1. Ucnosib3yeT 0CHOBHbIEC METO/BI M CPEACTBA MOJYYeHUs,
Crioco6HOCTb NpeacTaBJICHNs, XpAHEHHs U 00pad0TKH JaHHBIX.
HCIIOJIb30BaTh 3ananue 1.
IIPUKIIATHOE Cosnate B Excel anexkrpoHHyto Tabiuily, colepKallyro JaHHbIE O Kypce
MPOrPAMMHOE eBpo (EUR) 3a mocnegnuit mecs (3Ty nHGOpMAIIUIO MOKHO HAaWTH Ha
o0ecrieueHue npu opununansHoM caiite COepbanka). IMmopTupoBaTh 3T JaHHbIE B R B Buze
pelieHnn oObekTa Tuna data.frame.




poeCCHOHATBHBIX
3a1a4

2. JlemoHcTpHpYeT BJajeHue NPo¢ecCHOHATbHBIMYU MaAKeTAMU
NPUKJIATHBIX POrPaMM.

3ananue 2.
C nomorsio ¢puHaHCcOBBIX pyHKIMIA EXcel cocTaBUTh mi1aH moramenus
kpeauta B pazmepe 500 ToIc. pyo., B3saToro Ha 18 mecsues noa 16%
TOJIOBBIX (TIPOLIEHTHI HAYUCIIAIOTCS €XKEMECSYHO) U BO3BPALLAEMOI0
pPaBHBIMU IJIaTE€KaMU B KOHIIE Ka)KIOTO MecsIIa.

3. BbiOupaer HeoOX0aMMoO€e MPUKJIATHOE POrPAMMHOE
o0ecreyeHue B 3aBUCHUMOCTH OT peliaeMoii 3a1a4n.

3aganue 3.
Jazauw Bextopa @ =(3,2,-4,0,4,5,0,-3,4,.4), b=(-3,5.4.2,3,0,-1,4,-2.3).
c=(0,0.4,-3.2,-5.6.—1,—4.1). Berunc1mTs 3HaueHHe BRIPAKSHHS

31‘.:./;}5— Zlf;.c")t.‘a« 1 f’ B Excelmmm B R.

4. Hcnoab3yeT NPUKJIATHOE MPOrPAMMHOE o0ecriedeHue sl
penieHnsi KOHKPETHBIX MPUKJIATHBIX 3aa4.
3amanmue 4.
Nmeercs mate 3amannii - A, b, B, I', /1 - u msite padotaukos — |, 11, 111,
IV, V - n1s ux BemmonHenus. B Tabnuiie ykazaHa npuObLIb, KOTOPYIO
obecrieunBaeT KKl U3 PAaOOTHUKOB IPU BBIMTOJIHCHUN KaXI0TO U3
3aJaHUM.

| I i IV
A 18 30 |20 18
B 13 18 |10 17
B 10 16 |11 10
r 19 25 |18 17
i 14 18 |22 20

Pacnipenenute 3amanus Mexay paOOTHUKaMH (OJTHO 3a/laHue
BBITIOJTHSIETCS OJTHUM YEJIOBEKOM) TaK, YTOOBI 0011asi MpUOBLTH OT
BBITIOJTHEHHS 3a/1aHuii Obuta Hanboubiieil. B oTBeTe ykazath
HalJICHHYI0 HAUOOJIBIITYIO TPUOBLI.




ITKH-3 1. leMoHCcTpHpPYeT 3HAHUSA MATEMaTH4YeCKHX METO/10B,

CrocoOHOCTE NpPUMeHsIEMbIX B MEeHeIKMeHTe 3aganue S.
OCYIIECTBIATH cOOp, Haiiti B opuninanpabix ncrounukax (Hampumep, B PBK)
00paboTKy 1 MH(OPMALIHIO O CTOUMOCTH MUHYTHI pEKJIaMbl Ha TEJIEBU3MOHHBIX
CTaTUCTUYECKHUI aHaJIU3 KaHajax BO BpeMs TpaHcisiuu UM mo ¢yrooiy 3a mocnensaue 5
JAHHBIX, IPUMEHSITh net. [Ipoananu3upoBath NOJy4YeHHBIE JaHHbIE.
MaTeMaTU4eCcKue [IpowsmrocTpupoBaTh NOTYyUYEHHBIE PE3YJIbTATHI AHArPaMMOM.
METO/IbI JIJIsl pEIICHUS
CTaHIapTHBIX 2. IlpuMeHsieT MaTeMaTH4YeCKHEe MeETOAbI W  MoOAeIH s
npoeCCHOHATBHBIX 000CHOBAHMS NPUHATHS YIIPABJIEHYECKUX PelIeHH.
¢duHaHCOBO-
SKOHOMMYECKHUX 33/1a4, 3amanue 6.
UHTCPIPECTUPOBATH CrpykTypHast MaTpuIia TOProBJIM TPEX CTPAH UMECT BUJL
MOJIy4YE€HHBIE PE3YJIbTATHI (0.3 0.2 0.5)
{1=/0.4 04 03
0.3 0.4 0.6 :

(%j - moitst TOproBoro GrOKETA, KOTOPYIO j-ast CTpaHa TPATHT Ha
HUMIIOPT TOBAPOB M3 i-0ii cTpabl). ONpeaeTuTh BO3MOKHBIC OF0KEThI
CTpaH, IPHU KOTOPBIX TOPTOBJIS OyneT cOaaHCUPOBAHHOM
(6e3neduUTHON) 7151 KaXKI0M U3 CTpaH.

3. CopaepxaTelbHO HHTEPHPETHPYET Pe3yJbTAThl, MOJy4YeHHbIE
NPH MCII0JIHb30BAHUM MAaTEMAaTHYECKUX MO/IeJIeH.
3ananmue 7.

Kypc akunu B 2020 rogy cocTaBiisii:

01.01.2020 142 pyG 01.05.2020 154 py6 01.09.2020 166 pvb

01.02,2020 145 pyd 01.06.2020 155 pyd 01.10.2020 166 pyd

01.03.2020 147 pyd 01.07.2020 161 pyd 01.11.2020 169 pvo

01.04.2020 151 pyd. 01.08.2020 165 py6 01.12.2020 172 pyé.
Ornpenenutpb, KaKOW THI 3aBUCUMOCTU 00JIe€ TOYHO OTPEIeseT
MOBE/ICHNE IIEHHOW OyMaru — JIMHEHHBIN WIIH SKCTIOHEHIHABHBIH, U,
MIPUMEHUB COOTBETCTBYIONIYIO (DYHKIIHIO, PACCUUTATH

npenmnosaraeMbii Kype Ha 01.03.2021

Ilpumepvt munoevix 3a0anuii

3aoaua 1. C noMomuibio PUHAHCOBBIX (QYHKIMM OMpPENETuTh, KAKUM JOJIKHO OBIThH
HayaJbHOE 3HAUYCHHE BKJIAJa MPH CIEIYIOMUX YCIoBHsIX: cpok Bkiaaa (Kmep) — 3,5
rojga, oynymiee 3Hauenue Bkianga (bc) — 21 500 moimapoB, rogoBasi MPOICHTHAs
ctaBka (CtaBka) — 10%. JlonoaHUTENbHBIE BIOXKEHUS U U3BSATUS HE TIPOU3BOASTCS.
[IporieHTHI HauyuCHAIOTCA MO TodyrogusM. OTBET JaTh C ABYMS 3HaKaMU IOCIIE
3aIATOM.

3adaua 2. Ilnomaapr mepBoro kpyra cocrtapisgeT 760, miomaab BTOPOTO Kpyra
coctaisier 20. C momompbto uHCTpyMeHTa llonbop mapameTrpa omnpeneiauTh BO
CKOJIBKO pa3 paJinycC MepBOro Kpyra OTJIUYaETCs OT paguyca BTOPOTO

3aoaua 3. Halitn mepByro IPOU3BOIHYIO QyHKIIUU Y=5X€* B Touke x = -1,5. OTBeT
IPEICTaBUTh B BUJIE ACCATUYHON IpoOu ¢ TouHOCTHIO 710 0.001.

3aoaua 4. JIns QyHKIMY y = arctg x( + 2.5) - 0.25x HAUAUTE:



1) opauHaTy TOYKH mepecedenust rpaduka ¢ ocbio Oy;
2) TOYKY JIOKaJIbHOTO MHHUMYMa,;
3) JOKaIbHBIA MUHHMYM;

4) TOYKY JIOKAJIBbHOI'0 MAaKCUMYMa; 5) JIOKaJIbHbIH MaKCUMYM.
Bce oTBeThl mpeacTtaBUTh B BHUAE ACCATUUHOW Jpobu ¢ TouHocThio 70 0.001,
HaIpuMmep,

1.234.
3aodaua 5. I3BecTHA NpeienbHAs IPOU3BOAUTEIBHOCTD TPyAa

2500
In(L+100)°

MP(L)

rae L — o0séM Tpymosatpar. Haittn 00BEM mpon3BojicTBa pu 00bEME Tpya03aTpar
Lo=80. OTBeT JaTh C TOYHOCTHIO O ABYX 3HAKOB MOCJIE 3aMSATOM.

3aodaua 6. Haiitu BTOpYI0 NpOU3BOJIHYIO (PYHKIIMU B TOUKE X = -2. OTBET
OPENCTaBUTh B BUJIE AECATUYHOM IpoOu ¢ TouHOCThIO 110 0.001

V= f/xl —5x+6

3aoaua 7. Beraucnoute nipeaen GyHkiuy , OTBET 3alUIINATE B BUJIC JTSCATUIHOM JIp
00u ¢ Tounoctsio 10 0.001

i JAdx+9 -5
1111 :
x—4 Afx =2

3aoaua 8. Haiitu HamOoIbIlIcE ¥ HAUMCHBIIICE 3HAYCHUE (DYHKIIMA Ha OTpe3Ke |-
1;4]:

f(x)=x"=5x"+7x-2

3aoaua 9. Dupma pemmuia B3ATh KpeauT pazmepom 600 000 pyOnei, moramarh
KOTOpPBIA (OCHOBHOHM JOJT W MPOIEHThl) HAMEPEHA PaBHOMEPHBIMHU ILIATEXKaMU B
KOHIIE Kaxaoro mecsma. OmnpenenuTh €KEMECSYHbIC BBILIATHI MO KPEIUTYy IS
Pa3HbIX MPOLEHTHBIX CTABOK M CPOKOB Moraienus kpeaura (ot 5% g0 20% u ot 1 1o
15 ner, ucnonb3ys TabNMILy MOJICTAaHOBKH). B oTBeTe yka3aTh pasmep miarexa 3a 4-
bI TOJI ITPU NIPOLIEHTHOM cTaBke 12%.

3aoauall. Jlanbl maTpuilsl Pemuth MaTpuuHOE ypaBHEeHHE BX=A4.



2 -1 0 1) (5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 0
A=-1 4 3 3 1| g B=|4 8 3 -2 1]/
3 -1 -1 1 5 3 -1 -1 7 5
-4 8 4 3 6 4 8 4 3 6

3aodaua 11. IlpenenvHble U3AEPKKU NPEANPUATHS BBIYUCISIOTCA 110 (hOpMyJie

MC(q)=95-3¢-0.7¢°

, T1e ( — 00BEM IPOU3BOACTBA, @ PUKCHUPOBAHHBIE
n3nep>kku paBHbl FC=28. Berunciants 001mme u3aepKku npu o0bEMe mpou3BOICTBA
Jo=4,1. OTBET JaTh C TOYHOCTHIO A0 JABYX 3HAKOB MOCJIE 3aMSATOM.

3aoaua 12. JIns marpun uucineHHo peunth (B Excel wim B R) marpuunoe
ypaBHEHUE U MPOBEPUTH PE3YJIbTAT, BHIIIOJHUB YMHOXEHUE MATPUI] UCXOIHON
3agadu: AX=B

(8 4 6 -3 4 1) (2 8 -2 7 10 4 )
4 9 0 -8 00 3 3 11 0 -7 -5
8 7 -1 4 -1 0 2 2 9 7 3 -10
A= 11 B=
9 0 -7 -9 -6 3 3 0 0 4 -2 -8
3 2 -1 6 -7 1 2 2 -8 10 -6 7
-5 8 2 4 06 -11 10 =7 3 -9 -1

3adaua 13. HaliTy BEIIECTBEHHYIO U MHUMYIO YaCTH BBIPAXKEHHUS
(2 + 20)?
5+ 4i

3aoaua 14. llpuBectu KkBaapatuuHyo (HopMy K KaHOHHMUYECKOMY
By f = X2+2y?+472+6xy-4xz-8yz

3aoaua 15. J1aHbl BEKTOPBI:
a” =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b~ =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p =(1,5,2,4,3,0,-4,-5,1,2,2,1)

Beruncnuth 3HaYCHUS BBIPAXKECHUM:



1. 3a’+5b
2. 2(a’b ) p =5lpra’3. (a,p) b (b ,p)a—Iplp
3aoaua 16. ]I U3roTOBIEHUS ABYX BUAOB NPOAYKIMU A U B ncnones3yrorcs tpu

Buza ceipbi 1, I, III. Pecypcel ceipbs, HOpMBI €10 pacxoaa Ha €IMHULLY TPOAYKIIUU
U ToJiy4aemasi IpuObLIb OT €IUHULIBI IPOIYKIIMU 3a/1aHbl B TAOIHIIE

CoIpbe Hopwmel pacxona Pecypcri
A B
I 1 7 50
I 3 5 50
Il 3) 2 40
[IpubbLIL 40 20

Onpenenuts ONTUMAJIbHBIN IJIAH BBITYCKAa MPOAYKUHUHU U3 YCIOBUS MAKCUMU3AIUU
MpUOBLIH.

Teopemuueckue 60npocel 011 NOO20MOBKU K 3a4émam
1. Tabmuusseni npomeccop MS Excel. BBox mganubIX U GopMysn B sSUEHKH.
dopmartupoBanue. Jlnana3oHsl S4EEK.
2. TlpocThie U CIIOKHBIE MPOLIEHTHL. BhIUMCIeHNEe HAYMCICHWA MO BKIIAZaM U
BBIIUIAT 110 KpEAUTaM, IJIaH MOTAIEHUs KPEeInTa.
3. Tumbet mammeix B R. IIporpammupoBanne mepeMEHHBIX.
CoznaHuenonb30BaTeNbCKUX QYHKIUM.
4. YucnoBbele PyHKIUU U criocoObl X 3ananus. CpoiicTBa ¢yHkuuil. ['padux
(GyHKUIHU.
5. Ilpemen uucmoBoii  mocienmoBarenbHOCcTH. Ilpegen  dyHkmuum  Ha
O0ecKOHEYHOCTH UB Touke. CBOWMCTBA MPEIEIOB.
6. IlepBsiif u BTOpO¥ 3aMeydaTeIbHbIN MPEeIbl.
7. HenpepbiBHbIE GYHKIIUU U UX CBOWCTBA.
8. AcuMnroTsl rpaduka QyHKIIHH.
9. IlpouwsBomnass u guddepeHnran (QyHKIUH  OJHOM  MEPEMEHHOM.
DNacCTUYHOCTb(YHKIMHU U €€ TIPUMEHEHHE.
10. TIpousBoausie u quddepeHranbl BHICHIUX MOPSAKOB.
11. MoHoTOHHBIE  (DYHKIUH. JloxanbHbIN 3KCTPEMYM byHKIMH.
HccnenoBanue
(YHKUIUYA HA MOHOTOHHOCTb U SKCTPEMYMBI.
12. Beinykiibie (Boruyteie) pyHkuuu. Touku nepernda. UccnenoBanue GyHKuu
HaBBIMTYKJIOCTh U TOYKH TIeperuoa.
13. Hawubonbiiee u HanMeHbIIee 3HaUYCHUS HEMPEPHIBHON (YHKIIUU HA OTPE3KE.
14. Heonpenenenusiii uurerpai. OCHOBHbIE METO/bl HHTETPUPOBAHMS: 3aMEHA
NEPEMEHHOM, MHTErPUPOBAHUE IO YACTSM.
15. Ompenenennsiii  unrerpan. @Popmyna Hpiotona - JleitOnuna wu ee
npuMmeHenue. HecoOCcTBEHHbIE HHTETPAIBI.



16. Matpuupbl. Onepaunu Haa MaTpunaMmu. Panr matpuibl. O0paTHas MaTpuIa.

17. Onpenenurens MaTpulibl. CBONHCTBA M IPUMEHEHHUE ONPECIUTENCH.

18. Cuctembl nMHEHHBIX anreOpanyecKkux ypaBHeHUH. PemieHue cucrem
JUHEWHBIX adredpanyeckux ypaBHeHMH MeronaM Kpamepa, oOpaTHOW MaTpullbl U
meTonoM ["aycca.

19. MHOXeCTBO pELIEHUI CUCTEMBl JMHEMHBIX alreOpandyecKux
ypaBHeHU1. OTHOPOAHBIE U HEOAHOPOAHBIE CUCTEMBI.

20. Apudmerudeckre BEKTOPHl U JUHEHHbIE OmMepanuu HajJ HUMH. BektopHoe
IPOCTPaHCTBO Rn.

21. JluneiiHas 3aBUCUMOCTH (HE3aBHCHMOCTH) CHCTEMBI BEKTOpOB. baszmc
UPa3MEPHOCTH TUHEHHOTO pocTpancTBa. KoopanHaTel BeKTOpa B JaHHOM Oa3uce.

22. CxansipHoe TmpousBeAeHHEe BeKTOpoB B RN. JInWHBI BEKTOPOB W Yol
MEXIYHUMH B Rn.

23. CoOcTBeHHbIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPHI KBaJJPATHBIX MaTPUILI.

24, 3ajgaunm JMHEMHOrO MPOrpPaMMHUPOBAHMS B HKOHOMHUKE: MUHUMH3ALUSA
pacxosoB, MakCUMM3alUsl MpuObUIM U [Jp.; TPAHCHOpPTHas 3ajada, 3ajada o
HA3HAYCHHUSIX.

Ilpumep ounema ona coauu 3auema.
®enepajbHOe rocy1apcTBeHHOE 00pa3oBaTe/ibHOe 0I0/1KeTHOe YUpeKIeHHe
BbICIIEro 00pa3oBaHus
«®unancoBblil yauBepcurtet npu [lpasureascree Poccuniickoii @exepanmnm»
(SpocnaBckuii punuag OUHYHHBEPCUTETA)

Kadenpa «xkoHOMMKA U (UHAHCHI»

JHucunmnmnna «[{udposast maremaTrka Ha si3bike R u Excel»
Ounmman  SpocnaBckuii

®opma oOyuenus Ounas

Cemectp 1 Hanpasnenue 38.03.01 «9xoHOMUKa»

ITpoduns «PuHAHCH U yripaBieHHe GUHAHCOBBIMU aKTUBaMM

BWJIET JJIAA CIAYH 3AYETA Nel

No Bompocs! Ounera MakcuMaibHbIi

n/n Oam1

1 Tabnuunerii  mporeccop MS Excel. BBox nanHbix u (opmyn B 30 6amnoB
saeriku.@opmatupoBaHue. J(Hama3oHsl s4eek.

2 [IpocTeie W clOXHBIE TPOLEHTHl. BpIUUCIEHHE HAYUCICHUH 110 30 6amnoB
BKJIaJIJaM MBBITLJIAT 110 KPEeIUTaM, IJIaH MOTAlIeHUs KPeInTa.

[ToaroroBun

Mopo3zoB N.A.
Yr1Bepxaaro:
3aBeayromuii kadenpoit Cupotkus C. A.

«DKOHOMHMKA U (PUHAHCHDY [Hata 2024 1.



7.3. CooTBeTCTBYWOIIME NPHUKA3bl, PACHOPSAKEHUS PEKTOPaTa 0 KOHTPO.JIe
YPOBHSI OCBOCHH Sl JTUCIHUIJIMH ¥ ¢C()OPMUPOBAHHOCTH KOMIIETEHI[UI CTY/1€HTOB.
[Tpuka3 ot 01 oktsa0psa 2024 roga Ne2187/0 «O6 yrBepxknenuu llomoxxenus: o
POBEICHUH TEKYIIEro KOHTPOJS YCIIEBAEMOCTHM W TPOMEXKYTOYHOM arTecTalnuu
CTYJICHTOB, OOy4YaroIIMXCs M0 00pa30oBaTEIbHBIM MIPOrpaMMaM BBICIIETO 00pa3oBaHUs B
OUHAHCOBOM YHUBEPCUTETE, pa3MeIleHHbIN o CCBLIKE:
https://www.fa.ru/upload/iblock/845/ygw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-
2187 0-0t-01.10.2024.pdf

8.IlepeyeHbr OCHOBHOW M JONOJHHUTEJIBHON Y4eOHOW JHMTEpaTyphbl,
HE00X0AMMOM 1J1s1 0CBOCHUS AMCUHUILIMHBI

OcHoBHas uTEpaTypa :

1. 3BamamaeB, C.A. Marematnka Ha s3bike R: yueOnmk / C.A.
3aganaeB; @DunHaHcoBbIM  yHuUBepcuTeT Tnpu  [IpaBurenbctBe PO,
JlemapTamMeHT aHanM3a JaHHBIX, MPUHATUSA peuieHud U (UHAHCOBBIX
texHosoruii. — Mocksa: Ilpomereit, 2018. — 324 c. Texkcr
HernocpencTBeHubid.- To xe.-URL : DbC: YHuBepcurerckas OubInoTEKa
ommarin :  https://biblioclub.ru/index.php?page=book&id=494941 (nmara
obpamenus:21.05.2021)

2. Marematuka B EXxcel: yueOnmk s By3oB / O.A.barok,
J.B.bep3un, A.B.3onotaprok[u ap.|; nox pea T. JI. @omuyeBoii. — Mockaa:
«IIpomereitn, 2019. — 229 c. — Teker : HEMOCPEICTBEHHBIN

JlomosiHUTEILHAS JIMTEpaTypa:

1. MeTonpl ONTUMAIBHBIX PEIICHWH B SKOHOMHUKE W (DMHAHCAX.
[Mpaktukym: ydyeOHnoemnocooue / M.A. Anekcannposa [u nap.]; mox pen. B.M.
[INonuapenko, B.FO. TlomoBa. MockBa: Knopye, 2016. - Teker
HETOCPEICTBCHHBIN. — To  xe. - 29bC BOOK.ru. URL.:
https://www.book.ru/book/919200 (mata oOpamenus: 21.05.2021). - Tekcr
AIIEKTPOHHBIM.

2. CononouukoB A. C. Marematuka B 3xkoHOMUKe. Y.1: JIuHeiiHas

anrebpa, aHATUTUYECKasi TEOMETPUS U INHEWHOE MPOTpaMMHUpPOBaHUE: Y UeOHUK
st ctyn. skonomud. crer. By30B / A.C.ComomoBuukoB, B.A.babaiires,
A.B.bpaunos, N.I'.Illangpa - MockBa: ®@unancel u cratuctuka; THOPA-M,
2003, 2005, 2006, 2007, 2011. - 384 c. TekcT: HeNOCPEICTBEHHBIM.
URL :http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf (llaTa O6paIJ16HI/I$I:
21.05.2021). - TekcT : 37EKTPOHHBII.

3. CononmoBankoB A. C. Marematuka B JKOHOMHKE. Y.2:
MaremaTudeckuii aHaau3: y4eOHUK JJis CTYJ. SKOHOMMY. crell. By3oB / A.C.
CononosuukoB, B.A.ba6Gaiines, A.B.bpaunos, W.I'.Illannpa. - Mocksa:
CDI/IHaHCBI u cratuctuka; Madpa-M, 2003,2005, 2007, 2011. - 557 c. — Teker

HEMOCPEICTBEHHBII. - To xKe - 1999.-
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (z(aTa O6pallleHI/I$I.
21.05.2021). - TekcT : 2IEKTPOHHBIH.



https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
http://www.book.ru/book/919200
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9.IlepeyeHnb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl OCBOCHHMS JUCHMILIHHbBI

1. adopmanmonHo-ob6pa3oBarenbHbiidi TopTad OUHAHCOBOTO YHUBEPCUTETA MPHU
[IpaBurenscTBe Poccuiickont @eneparun http://portal.ufrf.ru/.

2. Caiit Kadenpsl JenapTamMeHTa MaTE€MAaTHUKHU.

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

DnekTponHas oudanoreka ®unancororo yHuBepcuteta (3b) http://elib.fa.ru/

DnexTponHo-oubmoteunas cucrema BOOK.RU http://www.book.ru

DNEeKTPOHHO-OHOIHOTeHAs cucTeMa «Y HuBepcuTeTcKas oubmorexka OHJIATH»

http://biblioclub.ru/

6. DnexTpoHHO-OMOIMOTEUHas cucteMa Znanium http://www.znanium.com

7. DieKkTpoHHO-GHOIMOTeYHas cucTeMa u3aatensera «FOPAM Ty https://urait.ru/

8. DnexTtpoHHO-OMOMMOTEUHAs cucTeMa u3aaTenbeTa [Ipocnext
http://ebs.prospekt.org/books

9. DnexkTpoHHO-OMONIMOTEUHAs cUcTeMa nu3aTelibeTBa «Jlanby https://e.lanbook.com/

10.3nexTponnas 6ubauoteka M3narensckoro noma «I peOSHHUKOBY
https://grebennikon.ru/

11. lenoBas onnaiin-oubaroreka Alpina Digital http:/lib.alpinadigital.ru/

12.Hayunas snextponHas oubnuoteka eLibrary.ru http://elibrary.ru

13.HarnmonanwsHas 35iekTpoHHas oubaroreka http://a36.pd/

14.Pecypchl nH(DOpMAaIIMOHHO-aHATUTHUECKOTO areHTCTBA M0 (PMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

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

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

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

18.Tlaker 6a3 mannbix kommanuu EBSCO Publishing, kpymHeinero arperatopa
HAYYHBIXPECYPCOB BEIYIIMX M3aaTesIbeTB Mupa http://search.ebscohost.com

19.DnexTpoHHBIC IPOIYKTHI H3aTeabcTBa Elsevier http://www.sciencedirect.com

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

21. lndopmarmonHo-aHanuTu4eckas 6aza ganabix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedepatuBHas 6aza JAHHBIX 1o MaTeMaTHKe MathSciNET
https://mathscinet.ams.org/mathscinet/

23.0xford Scholarship Online https://oxford.universitypressscholarship.com/

24 . Komnexmust HAayYHBIX ’KYpHAJIOB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza nannbix Business Ebook Subscription na mratgopme Ebook Central
https://search.proquest.com/

26.ProQuest Dissertations & Theses A&l https://search.proquest.com/

27.ba3a nanaeix RUSLANA xommanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.DneKTpoHHAs KOJUICKIMS KHUT n3aTesibetBa Springer: Springer eBooks
http://link.springer.com/

30. UnTepaktuBHas (huHaHCOBas HHGOPMAIIMOHHAs crcTeMa Kommanuu Bloomberg

ok w


http://portal.ufrf.ru/
http://www.fa.ru/org/dep/dm/Pages/Home.aspx
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://ebs.prospekt.org/books
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://ar.cnki.net/ACADREF
http://library.fa.ru/resource.asp?id=527
http://search.ebscohost.com/
http://www.sciencedirect.com/
http://www.emerald.com/insight/
http://www.emis.com/php/companies/overview/index
http://www.scopus.com/
http://link.springer.com/

31.Cuctema Thomson Reuters Eikon

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

33.MaccoBblii OTKPBITBIN OHIIANH-Kypc/criermanu3anus «Microsoft Professional
Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-
professional-program-data-science#edx-product-discovery-cards

34.MaccoBblil OTKPBITHIN OHJIAMH-Kypc/cnenuanu3anus «MamuaHoe oOydeHne u
aHam3 JTAHHBIX» / M®OTU U Slanexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBbIii OTKPBITBIN OHJIAMH-Kypc/cnieruanu3aius “Recommender Systems”/
University of Minnesota —
https://www.coursera.org/specializations/recommender-systems

36.MaccoBblii  OTKPBITBIM OHJIAaWH-Kypc/cnienuanu3amus ‘“‘Machine Learning”/

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

37.ITpodeccronanbHbIHI pecypc o MalIMHHOMY 00y4eHHIO. -
https://stackoverflow.com

38.I[IpodeccrnonanbHbIN pecypc 1o MaIllIUHHOMY O0Oy4EHHIO. -

https://stackexchange.com

10. MeToauyeckue ykazaHus JJisl 00y4aloUIUXCsl O OCBOEHHUIO TMCHUILIMHBI

HaunmenoBanue T'on MecToHaxoxIeHHEe MaTepHraa
METOJUYECKUX MaTepHaioB YTBEPXK] (cchika Ha calT urana)
JUIST OOyJarOIIIXCS CHUS
Mopo3zos U.A. MeTtonuueckue https://cloud.mail.ru/public/CnoV/cY BRvyAHR

PEKOMEH/IAIMHU TIO BHITIOTHEHHIO
KOHTPOJIBHOM Pa0OTHI 110 TUCIIUTUINHE
«lIudposas maremaTrka Ha si3p1Ke R 1 2024
Excel» nns crymenToB, oOydaromuxcs
IO HAIMpPaBIECHHIO TTOJTOTOBKU
38.03.01 «OxoHOMUKAY.

[Mpuka3 OUHYHUBEPCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016jz0
14.05.2021 r. Ne 1040/0 «O6 1c499ylcv5x35ey3/Prikaz- -1040 o-ot-
YTBEPKACHUU METOIUIECKUX 11.05.2021.PDF

PEKOMEH AL 110 MIIAaHUPOBAHUIO U
OpraHu3alMK BHEAYIUTOPHOU
CaMOCTOSITETFHON PaOOTHI CTYIEHTOB
1o 00pa3oBaTeIbHBIM MPOrpaMMam
OakanaBpuaTa U MaruCTpaTyphl
DUHAHCOBOM YHUBEPCUTETE

11.ITepeyenr UWHPOPMALMOHHBIX TEXHOJOIMH, WCNOJIb3yeMbIX MpPHU
OCYIIeCTBJIECHMH 00pa30BaTeJLHOr0 Mpomecca M0 IMCHUILJIMHE, BKJOYasf
nepeyeHb HeO0XOAMMOr0 TMPOrPAMMHOIr0 obOecrnedeHusi U HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

10.1.KoMIUIeKT JIUIEH3UOHHOTO MPOTPaMMHOTO 00€CTICUeHUS:
Windows, Microsoft Office; Excel


http://apps.webofknowledge.com/
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.coursera.org/specializations/machine-learning-data-analysis
http://www.coursera.org/specializations/recommender-
http://www.coursera.org/learn/machine-learning/home/welcome
http://www.coursera.org/learn/machine-learning/home/welcome
https://stackoverflow.com/
https://stackexchange.com/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

Antuupyc ESET Endpoint Security.

11.2 CoBpemeHHBIE npodeccuoHallbHBIE 0a3bl  JaHHBIX U
MH(GOPMAITMOHHBIECTIPABOYHBIE CHCTEMBI:
HNupopmaninoHHO-TIpaBOBas cucremMa «KoHcynbTant
[Tnrocy; MadopmarmonHo-npaBoBas cucrema «l apanry;
DnexTponHas sHmKIoneus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMIUIEKCHOTO ~ PAcKpbITHs  WH(MOpMaLuu
«CKPHH» -http://www.skrin.ru
11.3.CepruduimpoBaHHbie MporpaMMHBIE W amllapaTHbIE CpPEJICTBa

3aI|Thl  UHGOPMAIIUU — HE PEAYCMOTPEHO
11.4.Microsoft Azure (Cortana Intelligence Suite)
11.5.LensKit (tpebGyetcs moaaeprxka Java)
11.6.Python/R

12.0nucanue MaTepHaIbHO-TEXHHMYECKON 0a3bl, HeOOXOAUMOM JIsi
OCyIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIHUIINHE

MartepuanbHo-TexHUUecKkasi 0a3a, KOTOpoW pacronaraer SpociaBckuil ¢uiman
OUHYHUBEPCUTETA: AyAUTOPHBIN (OH]I, KOMIIBIOTEPHBIE KJIACCHI U JIP.

JlekImoHHBIE W TPAKTUYECKHE 3aHATUSI TPOBOJATCS B MYJITUMEIUITHBIX
aynutopusix (pumana, a Takke B 000py/I0BaHHBIX KOMIIBIOTEPAMU U MYJIbTUMEIUUHBIM
000opynoBaHuEM Kilaccax.

[Tpodeccopcko-nenaroruaecKuii COCTaB 3HAKOMUTCS c MICUXO0JIOTO-
(bU3UO0IOTHYECKUMU OCOOCHHOCTIAMU 00YYAIOIIUXCS MHBAJIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 3710pOBbsi. [Ipu HEOOXOAMMOCTH OCYIIECTBIACTCS JOMOJHUTEIbHAS
MOJACP)KKa TMpernojaBaHusl ThIOTOPAMH, TCHUXOJIOTaMH, COLMAIbHBIMU PAaOOTHUKAMU,
MPOIIEIINMH MOJITOTOBKY ACCUCTEHTaAMHU.

B cooTBercTBHM C METOAMYECKMMHU pekoMeHaarusMu MwuHoOpHayku Poccun
(yrBepxaensl 08.04.2014 No AK-44/058BH) B Kypce Mpenroyiaraercs HCIOIb30BaTh
COIIMAIbHO-aKTUBHBIE M pedJIeKCUBHBIE  METOJAbl  OOYyYeHHS,  TEXHOJOTUU
COIIMOKYJBTYPHOH peadWiImMTaiuu C 1EeJIbl0 OKa3aHWs TIOMOIM B YCTAHOBIICHUU
MOJTHOLICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JIPYyTMMHU CTYAEHTaMH, CO3JaHUU
KOM(OPTHOTO TICUXOJOTHUYECKOTO KIMMara B cTylaeHueckor rpynme. I[lonbop wu
pa3paboTka y4eOHBIX MAaTEPUATIOB MPOU3BOAATCS C yUETOM MPEIOCTaBICHUS MaTepHala B
pazuuHbIX (dopmax: ayaualbHOW, BHU3yaJIbHOM, C HCMOJb30BAHHUEM CHEIUATbHBIX
TEXHUYECKUX CPEJICTB U MHGOOPMAIIMOHHBIX CUCTEM.

OcBoenue aucuuiuiabl Junamu ¢ OB3 ocyiiecTBisiercss ¢ HMCHOIb30BaHUEM
cpencTB 00yyeHuss OOHIEr0 M CHEHHMATbHOTO Ha3HayeHus (MepCOHAIbHOTO U
KOJIJIEKTUBHOTO UCITIOJIb30BaHU). MarepuanbHO-TEXHUYECKOE oOecrieueHue
MpeaycMaTpuBaeT MPUCIIOCOOJICHHE ayAuTOpuil K Hyxaam juir ¢ OB3.

dopma MPOBEJICHHS aTTECTAllUU JIS CTYACHTOB-WHBAIUAOB YCTAHABIMBACTCS C
Y4eTOM HWHAMBHIYaJbHBIX Mcuxodusnueckux ocodeHHocteil. [ns ctynentoB ¢ OB3
MpeayCMaTpuBaeTCs TOCTYIHAs (hopMa MPEOCTABICHUS 3aJaHUH OTICHOYHBIX CPEJCTB, a
HMMEHHO:


http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/

— B T€YaTHOM WJIM 3JEKTPOHHOM ¢dopme (I JUIl C HAPYLICHUSAMU OIOPHO-
JBUTATEIBHOTO aIllapara);

— B II€YAaTHOM (opMme WIN SJNEKTPOHHOM (OpMEe C YBEJIWYEHHBIM IIPUPTOM U
KOHTPACTHOCTBIO (U151 JIUL] C HAPYIICHUAMH CIIyXa, Peuu, 3peHHUs);

— METOJIOM YTEHMSI aCCUCTEHTOM 3a/1aHusl BCIIYX (IS JIUL C HAPYLICHUSIMH 3pEHUST).

CryzneHTam ¢ MHBAJIIMJHOCTBIO YBEIMYMBACTCSA BPEMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BONPOCHL. Il TaKUX CTYJEHTOB IpelyCcMaTpUBAETCs NOCTyIHas ¢opma
MPEAOCTABIIEHUSI OTBETOB Ha 3aJJaHUsl, @ UMEHHO:

— NUCBMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMIbIOTEpE (I JIML C
HapyILIEHUSMH CITyXa, peUn);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C HCIIOJIb30BAHUEM YCIYT ACCUCTEHTA
(171 M1 ¢ HAPYILIEHUSIMU OTIOPHO-JBUTaTEIBHOTO aINIapaTa);

— YCTHO (JJ151 JIUL] C HAPYIIEHUSIMU 3PEHUS, OTIOPHO-/IBUTAaTEIBHOTO aNIapara).

[Ipu HeoOxoaumocTu [uisi OOydYaroOIUMXCsl C HHBAJUAHOCTBIO IpoLEaypa
OLICHUBAHUS PE3yJbTaTOB 00YUEHHSI MOXKET IPOBOJUTHCS B HECKOJIBKO 3TaIlOB.



