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5.3. Cooepircanue

cemunapos, npaKkmuidecKux 3aHam uit

IlepeyeHb BONPOCOB /AJisl 00CYK/AeHHUS HA

HaumenoBanue Tem CeMHHAPCKHX, NIPAKTHYECKUX 3aHATHAX, Dopmbl
(pa3aesioB) TUCHUILIUHBI peKoMeHyeMble HCTOYHMKH U3 pa3ienos 8,9 NpoBe/IeHNs
(Yyka3bpIBaeTcs pasjies ¥ NOPSAAKOBbII HOMep 3aHATHI
HCTOYHHKA)
Tema 1. 1. Ycranoska R u RStudio; onucanue koucoasHord Perenue 3aia4 B
OcHoBel  si3pIKa  R. uHTepdeiica; THIBI JaHHBIX B R M KOHTeilHEpB]  uHTEpaKTMBHOI
Cpe;[a pa3pa6OTKH JAaHHBIX: BCKTOp, Marpula, L[aTa(l)pei/'IM, CITMCOK (I)OpMe,
RStudio MHOTOMEPHBIA MAacCHUB; SIBHOE u HEABHOG  pa30op ommnboK
peoOpa3oBaHUE THUIIOB.
2.Jlornueckue  KOHCTPYKIMHM U YCJIOBHBIG
oneparopsl, omneparopsl mukiaa. Merku NA, NaN
Inf, NULL.
3.Co3ganue  MOJIB30BATEIbCKUX (hyHKIWMIA,
00paboTka mapameTpoB (HYHKIIHH.
4. basoBas rpaduxa, OCHOBHBIE 1
BCIIOMOTaTeNIbHbIC (DYHKIIHH.
Pexomenoyemvie ucmounuxu: 8:1,2,6,8
Tewma 2. 1. Tloctpoenue rpaduKoB Pemenue 3anau B
MaremaTHyeCKUil aHaIU3 Ha ¢byukumit.  [IpuGmmkeHHOoe BLIYMCJIEHUE|  MHTEPAKTUBHOM
a3bike R noBeZieHus] pyHKIMK BOIM3U TOYEK pas3phiBa. dopme,
2. Tlouck )51 BU3YyaJIN3alusl JIOKAJIBHBIX pag60p OIIIMOOK
KCTpEeMyMOB  (YHKIUH, pacyeT YypaBHEHUY

ACHMIITOT U OTOOpa)keHHE X Ha rpaduke
Pexomenoyemvie ucmounuxu: 8: 1,2,3,5,7

Tema 3. 1. I'paduyeckuii  MOMCK  pemieHWs  3agavd  PenieHue 3a/1a4 B
Pemenue 3a1a4 TMHEHHOrO | TMHEHHOTO TMPOTPAMMHUPOBAHMS ISl CIydasl IBYX  HMHTEPAaKTUBHOMN
MIPOrpaMMHUpPOBAHUSA Ha | IEpEMEHHBIX. dopme,
si3bIke R 2. UucrneHHoe  pemieHWe  3aJadd  JIMHEWHOrd  pa30op ommoOok
OpOrpaMMHUPOBAaHUS  C  TMOMOUIbIO  (YHKIUH
cnenuannsupoBaHHoro nakera IpSoftAPI
Pexomenoyemvie ucmounuxu: 8: 1,2,3,7
Tema 4. 1.BumkeTsl Uil pa3HbIX THUIOB JaHHBIX.| Pemenue 3aaadB
PaspaboTka MHTEPaKTUBHBIX |[IporpammupoBanue wacTeii Ui.R m server.R. MHTEPAaKTUBHOU
TIPUIIOKEHHH Ha OCHOBE WED- 2. ApxuTekTypa  MpHIIOKEHHMIA Shiny. dopwme,

TEXHOJOTHUN

WuTepdeiicHas u cepBepHas 4acTH NPHIIOKEHUS,
BU3yaJbHbIE DJIEMEHTBI, HMX THIBI, CIIOCOOBI
BCTPauWBaHUs BU/KETOB B INPHIIOKEHHE; PEaKIHs

Ha gedcrBua  [lonmp3oBarensd; — opraHu3anus
nepenayn mapaMeTpoB U X o0paboTKa HA CTOPOHE
cepBepa; 0COOCHHOCTH peanuzanuu
WHTEPAKTUBHOCTH; IIOCTPOEHUE  MPOCTBIX
MPUIIOKEHUM, pa3paboTka CJIOJKHBIX
MHOTOCTPAHUYHBIX  IPUIIOKEHUW; peanu3anus
rpauYecKuXx BO3MOXHOCTEH HMHTEPAKTHBHOTO

aHanM3a B MpWiIokeHusx Shiny.
3.Pa3BepThiBaHME MPUIOKEHHUSI B CETH HHTCPHET.
4.Vicnonp30BaHWE JIUHAMHYECKHX BHDKETOB H

WHTCPAKTUBHBIX IICPCMCHHBIX.

pa36op ommbdox




https://shiny.rstudio.com
https://shiny.rstudio.com
Pexomenoyemvie ucmounuxu: 8:1,2,3,4,7

Tema 5. 1. Pazpabotka QyHkui rTeHepanuu TaOiwmil| Pemenue 3ama4 B

MopenupoBaHue JAHHBIX 107 3a1aHHble ycnoBus. CoOXpaHEHME| UHTEpaKTUBHOM

XO03SHCTBEHHOM e TeIbHOCTH | TabmuIl B (aiinsl tXt, CSV, cunThIBaHUE TAOIUI[ B dopme,

M OIEHKa dataframe. paz6op onmo60k
KOHOMHYECKOI 2. Pacuer IKOHOMHYECKUX MOKAa3aTeNCH:

s dexTruBHOCTH BbIpYyHKa, NPHOBLIB,

penTabenbHOCTh. TabnuuHbIi U rpadudecKuit
aQHAJIU3 DKOHOMHUUYECKUX ITOKA3aTelICH.
3. Tenepamust  MOJCIBHBIX  JaHHBIX IO
3aJJaHHBIC YCIOBHSL.
Pexomenoyemvie ucmounuxu: 8:1,4,7,8

6.IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecTIeYeHUus A5t
CAMOCTOAITEIbHOI Pa00THI 00y4aIOUIUXCH 110
AUCHMILIAHE
6.1. Ilepeuensv 6onpocos, 0meoOUMbIX HA CAMOCHOAMETbHOE
0C80€HUEe OUCHUUNTIUHDL, hOPMBL 6HEAYOUMOPHOIL
CAMOCMOAMENbHOU padomul

HaumenoBanmne IlepeyeHs BONPOCOB, OTBOAMMBIXHA DopMbI BHEAY 1M TOPHOM
TeM (pa3aesioB) CaMOCTOSITEJILHOE OCBOCHHE CAMOCTOSITE/ILHOI padoThI
JMCIUILITHHBI
OcHoBbl s13bika R. CpenaycranoBka R u RStudio Ha nomamnem  |PaGota ¢ yueOHOI U cripaBOYHOMN
paspadotku RStudio KOMITBIOTEPE; IPOBEpPKaTUTEPATYPOH, UHTEpHET  —
B3aMMOJICHCTBHSA C KOHCOJIbHBIM MCTOYHUKAMH.
uHTepdeiicoM; co3nanue nepeMeHHbix |[[loAroroBka K MPaKTHYECKUM
[Pa3JIMYHBIX THUIIOB, BBHIIIOJHEHHE BaHATHUSIM, BBITIOJTHCHHUE
ITOrHYECKUX u apuPpMEeTUIECKUXTOMAIITHUX 3aJJaHUH.
peoOpa3oBaHui, U3y4eHHE MIPaBUII
SIBHOTO W HESIBHOTO IMPeoOpa3OBaHUS
THUIIOB; 0a30BbIC  MaTeMaTHYECKHE
byHKIUN B R; CO3JJaHHe

[10JIb30BaTENbCKUX (pyHKIMH. Peenue
MPAaKTUYECKUX 3a1ad Ha JIOTMYECKUe
KOHCTPYKIIUH U YCIIOBHBIE OIEPATOPBHI;
YCIIOBHBIE OIIEPATOPBI U ONEPATOPHI

1MKJIA.
MaremaTuueckuii ananu3 Pemenne  mpakTHueckux — 3amad  HaPabora ¢ yueOHOM M cripaBOYHOM
Ha si3bIKe R MoCcTpoeHHe TpadUKOB MaTeMaTUYECKUX[TUTEPATypOH, WHTEpPHET —
GyHKIME;  cmocoObl  BU3yanu3alMUUCTOYHUKaMH. [loarotoBka K
GYHKIIUH ¢ pa3pblBOM,  MPaBHIAMPAKTHUYECKUM 3aHATUSAM,
OTPUCOBKH TPahUKOB TIO CIIOSIM: CETKa, BBITIOJTHEHUE
OCH KOOpIWHAT, (PYHKIIMS, TOSICHSIONIMETIOMAITHUX 3aJaHHH.
MOAMKICH, BBIJIEICHUE TOYEK
IMOKaJIbHBIX
PKCTPEMYMOB; rpaduueckoe

IMOCTPOCHUC ACUMIITOT.




Pemenue 3amaa
ITMHEHHOTO
[IPOrPaMMUPOBAHUS
Ha s13b1Ke R

Perrenne 3aga4 00 OITHMAJIBHOM
MPOU3BOJICTBEHHOM IJIaHe,
rpadudeckoe pelIeHre 3ajaun
ONTUMU3AIMK ISl JIBYX TICPEMEHHBIX,
3agadu JINHEHHON ONTUMU3AIAH.
Pemenne 3aj1a4 JIMHEHHOTO
[POrpPaMMUPOBAHHUSL: CHMILICKC

MCTOOOM

Pabota C  ydeOHOI u
CIIPAaBOYHOM JIMTEPATYypOH,
MHTEPHET — UCTOYHUKAMHU.
[loarotroBka K MPaKTUYECKUM|
BAHATHUAM, BBIIOJIHEHUE
NTOMAaITHUX 3aJIaHuM.

Pa3paboTka
MHTEPAaKTUBHBIX
[IPUJIOKEHUIN Ha
0CcHOBE Web- TEXHOJIOTH

Pa3paboTka Tpaduyeckoro uHTEpdeiica
MOJIb30BATENs, CXEMBI  PACIIOJIOKEHHUS]

BU3YyaJIbHBIX
DIIEMEHTOB, OJTHOCTPaHUYHOE u
MHOTOCTPaHUYHOE MPUIIOKEHHE,
nepezada IMapamMeTpoB OT BH3YaIbHBIX
hieMeHTOB B (ynkmmio  server();
peanu3arusi UHTEPaKTUBHOCTH;
MOCTPOCHUE  MPOCTBIX  MPUIIOKEHHH,
pa3zpaboTka

CIIOXKHBIX
MHOTOCTPAHUYHBIX TIPUIIOXKEHHIA;
peam3anus

rpadu4IecKux
BO3MOYKHOCTEH MHTEPaKTUBHOTO
aHaaM3a B OpWIOXKeHHsx  Shiny.
Pa3BepThiBaHHE TPHIOKEHUS B CETH
MHTEPHET

PaboTa ¢ yueOHON 1 CIIpaBOYHON
I TepaTypo, WHTEPHET
MCTOYHHKAMM.
TTogroroBka K
BaHSATUSM,
TOMAIITHUX 3aJaHUI.

IMPAKTHUYCCKUM|
BBITIOJIHCHHC

MopenupoBanue
XO3SIMCTBEHHON
EeSITEIILHOCTHA

U OIICHKa
SKOHOMMYECKOM
3¢ hHEeKTUBHOCTH

Momudukanus (QyHKOUA TeHepauuu
TaOJIUIL JaHHBIX 1101 33/1aHHbIE YCIIOBUS

Ui ydyeTa ypOBHEH IOCTaBOK U
nponax. CpaBHHUTENbHBIM  aHaIU3
HECKOJBKMX Ha0OpOB JaHHBIX IO
IIOCTaBKaM u MIPOJIAYKAM.

Coxpanenue Tabnui, B (alasl CSv,
cuuTeiBanue B dataframe.

Pabora ¢ yueOHOI u
CIIPABOYHOU JIMTEPaTypou,
WHTEPHET — UCTOYHUKAMHU.
[lTogroroBka K NpakTHYECKUM
3aHSITHSIM,

BBITIOJTHEHU
€ IOMalIHuX 3aJaHuM.

6.2.

KOHMPOJ110

Ilepeuens 6onpocos, 3a0anuii, mem 0,14 NOO20MOBKU K MeKyuiemy

IIpuMepHBbIe BONIPOCHI AJISA MOATOTOBKHM K KOHTPOJIbLHOM padoTe

SoabhwnE

yakimu plot()?

Kax noctpouts rpaduk ¢hyHKImm?
Kax na rpaduke oTpazuTh HECKOJIBKO HAOOPOB TaHHBIX ?
Kak 3anmate quamna3on npeacrapiienus rpaduka mo ocsim OX, O
Kak pa3mecTuts Ha rpaduke MOsICHAONIYIO METKY?
Kakwue ocHoBHBIC mapameTps! ¢pyrakimu plot()?

B dyem omimume mapamerpoB ¢yukimii lines(), points() ot napamerpos

7. Kak HaliTU acCUMIOTOTHI 1711 MaTeMaTH4eCKUX QyHKUIMNA?
8. C nomoiplo Kakux rpadpuyeckux (QyHKIUN BU3yalIM3UPOBATh ACUMIITOTHI

Ha rpaduke?

9. Kakumu crioco6amu HalTH JIOKAJIbHBIN IKCTpeMyM GyHKIIUNA?

10.

Kaxk pacCunuTaTbh 3HAYCHHUA (bYHKHHH B TOYKax JIOKAJIbBHOTO MUHHMYMa U



JOKAJIbHOTO MakcuMyMa?

11. Kakue ciocoObl pelieHus 3a/1auu JMHEHHOTO IPOorpaMMHUPOBaHUS Ha si3bike R?

12. Kakue nmpuHIUNHAIBHBIC OTPAHWUYEHUS  CYIIECTBYIOT B MOCTAHOBKE

3a/1a4¥l TUHEHHOTO MTPOrPaMMHUPOBAHUS MIPH PEIICHUH €€ TPaPUIeCKIM

crnocobom?Kakue BO3MOKHOCTH JaceT ucnoib3oBanue pyukuuu ifelse() mpu

pabote ¢ BekTopamu?

13. Kakue ocoOeHHOCTH HcTonb30Banus GyHKuu SWItCh() mpu 1enouucieHHbIX

Y CTPOKOBBIX 3HaueHus napametpa EXPR?

14. Kaxk 3amath mocjae10BaTEIbHOCTh YHCEN HAa 3aJaHHOM HMHTEpBAJE C

yKa3aHHUEM KOJIMYECTBa 3JIEMEHTOB MOCJIEI0BATEILHOCTU?

15. Kak mnomyuutsh HaO0Op CHy4YallHBIX JCHCTBUTENBHBIX YHCEN B
3aJJaHHOM Juana3oHe?

16. Kak momyuutps HaOOp NAaHHBIX MPOU3BOJIBHOTO THUMA C MOMOIIBIO

reHeparopa ciiydaiHbIx unceln sample()?

17. Yro o3navaet mapametp replace ¢pyuxuuu sample()?

18. Kak 3azaTh 3HaUYeHHE MapameTpa MO YMOJYaHUIO B (PYHKIMHU, HAMCAHHOU

[Tons3zoBarenem?

19. Kak peann3oBath pemmm oTaaaKu B GyHKIHNH, HanmncanHo [lomp3oBarenem?

IIpuMepsI 3a1aHUIT KOHTPOJBLHOU padoThI
3apaua 1. Hanumure nporpamMmy Ha R s BBIYHCIIEHUS CYyMMBI KBaJpaToB U
33JJaHHOTO  YETBIPEX3HAYHOrOo  4yMciaa.  Mcnosb3yiTe  TOJNBKO — ONEpalyu
nenounciienHoro neienus (%/%) u ocratka ot aenenus (%%).
3amaua 2. 3menure nporpammy u3 3agauu 1 Tak, 4To0bI OHA onpeessiia MOy b

PA3HOCTH MEXAY CYMMOM MepBOM U mociieHel udp 1 CyMMOM ABYX CpeIHUX 1Uudp
4eThIPEX3HAYHOTO Yncia. J{s u3BnedeHus udp npoaospkaiTe ucmonb3osats %/% u %%.

3apaua 3. M3meHute nporpamMmy Tak, 4ToObI JUIs 33JJTaHHOTO MSTU3HAYHOTO YHUCIa
BBITIOTHSIJICS IUKIMYECKUM CIBUT LIUGP BIEBO HA OAHY MO3UIKIO (TIepBas nudpa
nepeMeIaeTcsi B KOHEIl, OCTalIbHbIE CIBUTAIOTCS HAa OJIHY MO3UIIUIO BJIEBO). Brruncnure
aOCOJIIOTHYIO Pa3HOCTh UCXOJHOTO M MPE0OPa30BaHHOTO YKCET.
3amaua 4. Co3paiite B R BekTop, coaep:kamunii nporsBeaeHus nepBbix 10 HATypabHBIX
yrces Ha 9yucio 3. OThuibTpyiTe MoaydeHHBIN BEKTOP, OCTABUB TOJIBKO 2JIEMEHTHI,
KpaTHble 9. BeIBe1UTe UTOTOBBIN BEKTOP U €T0 JAJIUHY.
3amaua 5. Co3paiite B R nocienoBarenbHOCTh U3 6 paBHOOTCTOSIIIUX JIEUCTBUTEIbHBIX
quCeJl B IMana3one oT —2 110 8. Beryuciure KyMyJISITUBHYIO (HAKOIIJICHHYI0) CYMMY
AJIEMEHTOB IOJYYEHHOU MMOCIIEI0BATEIbHOCTH U HAUIUTE MAKCUMAJIbHOE 3HAYECHUE B HEU.
3amaya 6. 3aBepuuMTe 3amuCh HIDKEPUBEAEHHBIX BBIPAKEHUM U TMPOBEPHTE HUX
Tox1ecTBO B R. KpaTtko 00bsicCHUTE BEPOSITHOCTHBIN CMBICI TIOJyYE€HHbBIX 3HAYCHUI:
pnorm(1.96) =
gnorm(0.95)
dnorm(0, mean=0, sd=1) = ...
3amaua 7. Co3pgaiiTe BeKTOp U3 IsATH dNIeMeHTOB: 12, 24, 36, 48, 60. 3ameHuTe 3J1€MEHTHI C

YETHBIMU HHACKCAMU HAa UX KBaJApPaThbl, yAAJIUTC HOCHC}IHI/Iﬁ JJIEMCHT U BBIBCIUTC



pe3ynbTaT, OTCOPTUPOBAHHBIN MO yObIBaHUIO. MICONB3yHTE BEKTOPHYIO HHAEKCALIUIO U

¢dynkruu sort()/order().

3anaua 8. U3 cneqyromux BEKTOPOB CO37aiTe MaTPHITy ABYMsI CIIOCOOAMMU:

a) BEKTOPHI SIBIISIIOTCS CTOJIOIIaMHU MaTpPHUIIbI;

0) BEKTOPHI SIBJISIOTCS CTPOKAMU MaTPUIIBL.

u<-c(2,4,NA,8)

v<-c(1,3,57)

w <- ¢(10, 20, 30, 40)

[TpucBoiiTe cTpokaMm U CTOJIOLAM MaTpPUIbl OCMBICIIEHHbIE UMEHA. Berunciure cpennee
apu(pMeTHIeCcKoe 1Mo cToJIOaM ¢ o0s3aTesbHON 00paboTkoit NA.

3agaya 9. UT-xomnanus niaaHupyeT pa3paboTKy JBYX THUIOB POTPAMMHBIX MOIYJICH:
0a3oBoro u pacupeHHoro. Ha co3nanue 6a3oBoro monyis tpeOyercs 40 yein.-4acoB u 2
CEpBEPHBIX JINLIEH3UU, TPUOBLIL cocTaBisieT 12 Toic. py6. Ha pacmmpennsiit Mmogyias — 70
4eJ1.-4yacoB U 3 JuueH3uu, npudslis — 20 TeIc. py0. B pacnopsbkeHun koMnanuu
exxemecsiyHo 500 yen.-uacoB u 18 munensuii. ChopMmynupyiTe 3aady Kak CUCTEMY
JMHEWHBIX OTpaHUYEHUH, IpeAcTaBbTe KOA((ULIHUEHTHI B BUJIE MATPUIIBI U BEKTOPOB B R.
Onpenenure, CKOJIBKO MOYJIEH KaKJI0T0 TUIIA CIEAYET pa3padoTaTh A1 MAKCUMU3ALNH
IPUOBLIH, UCTIOIB3YSI CUCTEMHBIN NOAX0/ (TIepe0op JOMYCTUMBIX PEHIEHUN WIH (PYHKIUIO
ontuMuzaiuu). O60CHyITE BEIOOP ONTUMAIILHOTO TJIaHA.

7.DOH/ OLIEHOYHBIX CPEJACTB JIl IPOBeAeHUs IPOMEKYTOUYHOM aTTecTaAluu
00y4ar0IUXCH M0 JTUCHUIJINHE

7.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHMEM HHIANKATOPOB MX
AOCTHKEHUS B IpoLecce 0CBOCHUs 00pa30BaTe/IbHON POrpaMMbl
[lepeuensb komMneTeHIUH, (POPMHUPYEMBIX B TPOLIECCE OCBOEHUS AUCIUTUIMHBI

conepxurcs B pazaene 1. [lepedens nminaHupyeMbIX pe3yabTaTOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpPaMMbl ¢ YKa3aHUEM UHIMKATOPOB UX JTIOCTHXKEHUS U MIIAHUPYEMbIX
pe3yabTaTOB 00YUYEHHMS 110 AUCLUTUIMHE.



7.2. IHlokazamenu u Kpumepuu OueHu6anuA Komnememquﬁ

3ader MO AMCLUMIUIMHE BBICTABIAETCS CTYIAEHTY INPU YCIOBHH CPOPMHUPOBAHHOCTH MO KaXKIOH KOMIIETEHLHH Kak
MHUHHMMYM IIOPOTOBOTO YPOBHSI.
Iloka3arenu U KpUTEpUH OLICHUBAHUSA KOMIIETCHIMH, ONTUCAHUE IIKAJI OLICHUBAHUS

PesynbTarel 00yueHus 1o [IIkana u KpUTEPUH OLEHKH PE3yJIbTaTOB
JTUCIUTIINHE (MOJIYIIIO) Bricokuii ypoBeHb [IpoaBUHYTHINA YPOBEHD [ToporoBslii ypoBeHb [loporoBelil ypoBEeHb HE
(oTIMYHO) (xoporto0) (YOBIETBOPUTEIILHO) JOCTUTHYT
(HEeyIOBJIETBOPUTEIHHO)
YK-4 Cnnoco0HOCTh HCII0/Ib30BATh MPHUKJIAJHOE IPOrPaAMMHOe o0ecrieyeHre MPHU pellleHun NpogecCHOHATBHBIX 3a/1a4
1. HUcnonvzyem ochosHble Memoobl U cpedcmaa NOLyYeHuUs, NpeodCcmagierus, XpaHenus u 0opabomku OaHHbIX.
Snamo: 3HAeT OCHOBHBIE HWCTOYHHKH3HACT 3HaeT otnenbHbIeHe 3HAET OCHOBHBIE
-OCHOBHBIE MaHHBIX, [POrpaMMHBIE U OCHOBHBI [ICTOYHUKH MCTOYHUKU
HCTOYHUK [MAaTEMaTUYECKUE METOAbl HX[E JTAHHBIX, JAHHBIX
M JIaHHBIX, TIPOrpaMMHBIE  H0OpabOoTKH, aHanusa UHUCTOYHHKH MaHHBIX,iporpaMMHbIE 5 , IpOrpaMMHBIE
MaTCMAaTUYCCKUC  MCTOIBI  HMXinpe/CcTaBIICHHUS. MpOrpaMMHBIC MaTeMaTHUYCCKUE METObI u
00paboTKH, aHajnsa 2| X 00paboTKH MaTeMaTUUYeCKHUe  METObI
MpeICTaBICHMUS. M MaTeMaTH4YEeCKHE METO/IbI X 00pabOTKM, aHanM3a |
X 00pabOTKHU M aHAJIU3a MTpEICTaBICHHUSI.
Ymems: YMmeer MIPUMEHSTH|Y MEET Hactuuno ymeet|He yMeeT
-IIPUMEHATH COOTBETCTBYIOIIME  |COOTBETCTBYIOIIHE MIPUMEHSTh MPUMEHSTh MIPUMEHSTh
MaTeMaTHYECKHE AJITOPUTMBL MaTEMaTUUECKHE AITOPUTMBI,  |[COOTBETCTBYIOILINE COOTBETCTBYIOIIHE COOTBETCTBYIOIIHE
(byHKIMM ¥ nakeTsl sA3blka R |pyHKOWu v makeTs! si3pika R [MaTeMarnueckue MaTeMaTHYEeCKIE MaTeMaTHYECKHUE aIrTOPUTMBI,
st OYHCTKH M OOpaOOTKH|IsI OYUCTKH U OOPabOTKH QITOPUTMBI, (GYHKLIUU U [aJITOPUTMBI, (DYHKIIMH U (GYHKLIMU U aKeThI
NTAHHBIX JTAHHBIX [MaKEThI s3pika R msimakeTsl s3pika R pist SI3bIKA R s
-pelaTh HETUIMYHbBIC 337]a4l  [OUYUCTKHU U 00pabOTKMOYUCTKU U 00pabOTKU|OYHCTKH u  o0paboTku
TAaHHBIX TAaHHBIX TTAHHBIX
2. [emoncmpupyem enadenue npogheccuoHaibHbIMu NAKemamu NpuKiaoHbix NPOSPAMM
Snamo: 3HAET OCHOBHBIE TMAKETHl H[3HAET OCHOBHBIE MAKEThl M[3HAET oTaenbHbieHe 3HaeT OCHOBHBIE MAKETHI Y|
- OCHOBHBIE MaKEeThI nyakuuonan s3plka R anmsbyHkimoHan s3pika R ismaketsl W QyHKIMOHAM(PYHKIMOHAT si3blka R ]
(byHKIMOHAN sA3bIKa R uidpertieHus npUKIaJHBIX 33139 B pemieHu [s3pika R st pemeHusipenieHus MpUKIIaIHbIX 3a/1a4 B
pereHus] TPUKIAIHBIX 3a/ad Bp3ajgadax YIIpaBICHUS|S MPUKJIATHBIX 33/1a4 B 3ajauax yIIpaBJIECHUS
3ajayax nHpOopManuen MPUKIIATHBIX 33129 3aavax ynpaBieHUAMHPOpMAIHEH
yIpaBiIeHU nH(popMarmen
1 nH(opManueit
Ymemes: YMmeer MIPUMEHSATH Y MEeT MIPUMEHSATHHaCTUIHO ymeet|He yMEeT  IPUMEHSATH
-IIPUMEHSITh COOTBETCTBYIOIIME MMAKEThl U  [COOTBETCTBYIOIIHE [IPUMEHSTh COOTBETCTBYIOIINE MAKEThI




COOTBETCTBYIOIINE MAKeThl U | (yHKIMOHAT s3bIKa R U1 | MakeTsl U COOTBETCTBYIOIIHE U GYHKIMOHAN s3bIKa R ju1s
¢ynkimonan  s3pika R IIPOBE/ICHUS (byHKIIMOHAN S3BIKA [aKeTbl U IIPOBEACHUS aHaJm3a
IS TIPOBE/ICHUS aHAIH32 aHanm3 R s (bYHKIIMOHAT S3bIKa JAHHBIX M HWHTEpIpeTaluu
JTaHHBIX U a JAHHBIX M WHTEepPHpEeTaluu IIPOBEJCHUS R TUISt MOJIyYEHHBIX Pe3yJIbTaTOB.
MHTEPIIPETaly | MOJIYYEHHBIX Pe3yIbTaTOB; aHanusa JTAHHBIX HPOBE/ICHUS
U MTOJTyYCHHBIX PE3YJIbTaTOB. -pelaTh HeTUIUYHbIE 3aaYU U aHayu3a
UHTEpIpeTalum JTAHHBIX
MOJTY4EHHBIX u
PE3yIbTATOB. MHTEpIpETAIIN
HOTY4EHHBIX
PE3yIbTATOB.

3. Bvibupaem Heobxo00umoe npukiaoHoe npocpammuoe obecnedenue 8 3a8UcCUMOCU Om peulaemott 3a0ayu

3namo:

-CHEeNUAIM3UPOBAHHBIC MAKEThI

si3bIKa R 7151 petiieHust THMOBBIX

NT-3amau B Pa3IMYHBIX
TIPUKJIIaTHBI

X 00J1acTIX

3Haer CIICHUAIU3UPOBAHHBIC
MMaKeTHI SA3bIKa R JJI1 pCIICHUSA

THUIIOBBIX NT-3amau B
Pa3IMYHBIX MIPUKJIIATHBIX
o0macTsx

3HaeT OCHOBHBIE ITAKETHI
a3plka R u1sa pemenus
TtunoBbix HWT-3agau B
Pa3IMYHBIX MPHUKIATHBIX
obnacTax

3Haer

OTACIbHEI
€ IakeThl sA3bIKa R mis
pemienuss tunosbix NT-
3a/lady B Pa3IMYHBIX
MPUKJIATHBIX 001aCTIX

He
3Hae

T
CIICUATTM3UPOBAHHbBIC
MMaKeTHI s3pika R

JUIS PEILICHUS

THUNIOBBIX UT-
3a7a4 B

Pa3IMYHBIX

IMPUKJIAAHBIX o0acTsax




Ymemo:
-IIPUMEHATH COOTBETCTBYIOIIIEE
MPUKIaJHOE IPOTPAMMHOE
oOecrieyeHue, pa3paboTaHHOE]
Ha A3BIKE R
JUTSL MOJICTTUPOBAHUS
HKOHOMHYECKUX 3a1a4y
B Ipo(pecCHOHATBHOM
o0nacTu u
UHTEPIIPETALNT
MOJTY4YEHHBIX Pe3yIbTaTOB.

YMeer MPUMEHSITh
COOTBETCTBYIOIIEE MPUKIIAJTHOE
[porpaMMHOe obecriedeHue,
pa3paboTaHHOE HA SI3BIKE

R TUISL
MO/ICITUPOBAHUS
PKOHOMHUYECKUX 3ama4y

B ITpo(heccCHOHATTBLHOM
o0JsacTu u

WHTEPIPETAIAN
MOJTy4YEHHBIX PE3y/IbTaTOB;
-penIaTh HETHITMYHBIC 33/1a49H

Ymeer
MIPUMEHST

b COOTBETCTBYIOIIICE
MPUKJIATHOE TPOrPaMMHOE
oOecrieueHue,
pazpaboTaHHOe Ha
SI3BIKE R

JUTSE
MOJICTTUPOBAHUS
PKOHOMHYECKHMX 3a7ad B
npodeccrnoHaIbHOM
oOyacTu

u
WHTEPIIPETAIIN
MOJTyYEHHBIX PE3Y/IbTATOB.

HacTtuuHo
[IPUMEHSTh
COOTBETCTBYIOIIICE
MPHUKJIATHOE IPOrPaMMHOE
oOecIieueHue,
pa3zpaboTaHHOE

yMeeT|

Ha
R

JUIS
MOJICITUPOBAHUS
DKOHOMHUYECKHX 3a/1a4 B
podhecCHOHATLHOM
oOacTu

MI3BIKC

u
HMHTCPIIPCTALIUA
MOJTYUYCHHBIX PC3YyJIbTATOB.

He yMeeT
MMPUMCHATDH
COOTBETCTBYIOILICE

MPUKJIAJHOE TPOTPAMMHOE
obecrieueHue, pa3paboTaHHOE
Ha si3bIke R s
MOJICTTHPOBAHHUS
HKOHOMUYECKUX 3aj1a4
B PO eCCHOHATIBHOM
00JaCTH U UHTEPIIPETALUN
MOJyYCHHBIX PE3yJIbTaTOB.

4. Hcnonv3yem npuxiaonoe npozpammHoe obecneyenue 0 peueHus KOHKPEeMmHbIX NPUKIAOHbIX 3a0ay

SHamo: 3HaeT OCHOBHBIC  ITAKETBI3HAET OCHOBHBIE ITAKETHI  [3HACT otaenbHbIcHE 3HaeT OCHOBHBIE ITAKETHI
- OCHOBHbIE MaKeThl A3bIka R, [sg3bIka R, NX BO3MOXKHOCTH U [S3bIKA R, MXITAKEThI sa3pika R, wuxjsg3pika R, UX BO3MOXHOCTH
X BO3MOKHOCTH OTpaHUYCHUS B BO3MOXKHOCTH BO3MOKHOCTH 1 OTPaHUYEHUS B pEIICHUU
51 peIIeHUH
I3 151
OTpaHUYCHUS B PEIICHUHKOHKPETHBIX MIPUKJIATHBIX O PAaHUICHUS OTpaHUICHUS KOHKPETHBIX
KOHKPETHBIX MPUKJIAIHBIX 33/1a9 3371324 TIPUKJIIATHBI
B pEIICHHH KOHKPETHBIX| X 3a/1a4
MPUKJIATHBIX 3a7a4
Ymemn: YMeeT mnpuMeHATh (QYyHKIUHYMeeT HacTuuHo ymeer] He  ymeer  mpuUMEHSTbH
- IpUMEHATh (PYHKIMHU si3bIKa Rig3pika R JUISt OIIEHKH MIPUMEHST [IPAMECHSTH ¢byHkuy| GYHKIUU  si3bIka R u1s
st oueHkd  dddexktuBHOCTUPDeKkTHBHOCTH  OM3Heca Wb (GYHKIMH s3bIka R uisi3bika R it oreHku OILICHKU 3 hEeKTUBHOCTH
Ou3Heca W aHanM3a JaHHBIX BaHaaW3a JAHHBIXOIEHKH 3P PEeKTUBHOCTUPPPEKTUBHOCTH Ou3Heca U aHaiIM3a JaHHBIX
DKOHOMHYECKHUX TIPHUKJTATHBIX| OH3HECa M aHalln3a JaHHBIX|OM3HECA u B SKOHOMUYECKHUX
3amadax B SKOHOMHYECKUX TPHKJIATHBIX| aHaIM3a MIPHUKJTATHBIX 3aa9ax
3aJayax; B TAaHHBIX
-penraTh HETHITHYHBIC 337a9l  PKOHOMHUYECKHUX B
MTPHUKJIATHBIX 3a/1a9ax DKOHOMUYECKHX




IMPUKJIAIHBIX 3aa9ax

YK-10 Cioco6HOCTD 0CYIIECTBIASTH NOUCK, KPUTHYECKH AHAJIM3UPOBATH, 00001aTH U CHCTEMATH3UPOBATH HHPOPMALMIO, HCI0JIHL30BATH
CHCTEeMHBIH MOAXO0/ AJIsl pellleHUsI MOCTABJEHHBIX 32124

1. Yemko onucvieams cocmag u cmpykmypy mpeOyemviX OAHHbIX U UHDOpMayuu, SpamomHo peanuzyem npoyeccvl ux coopa, oopabomku u

unmepnpemayuu
3uamo: 3HaeT OCHOBHBIE KpUTEpPUU | 3HAET 3Haer He 3HAET
- OCHOBHBIC KpUTEpUu | GOPMHUPOBAHHSI COCTaBa W OCHOBHBI OTAEIbHBI OCHOBHbIE
dopMupoBaHus ~ cOCTaBa M | CTPYKTYpP JAHHBIX € KpUTEPHUH € KpUTepuu KpUTEPUU
CTPYKTYp JTaHHBIX (dopMHUpOBaHUS (dbopMupOBaHUs cOCTaBa (bopmupoBaHus
COCTaB | U CTPYKTYpP JAAHHBIX cocTaBa u
AU CTPYKTYp AAHHBIX CTPYKTYp
JTAHHBIX
Ymemo: VYmeer knaccupuuupoBatb u | YMeer Yactnyno He
- KJIacCU(UIUPOBAThH U | CHCTEeMaTU3UPOBATh KJIacCU(pUIUPOBATH ymee ymee
CHUCTEMATU3MPOBATh IPOLECCHl | MPOIECCHI cbopa T knaccuduuuponarb u | T
cbopa u 00pabOTKH JAHHBIX u Y CUCTEMAaTU3UPOBATH CUCTEMATU3UPOBATH KIIaCCU(HIMPOBATH
00pabOTKH TaHHBIX; IIPOLIECCHI cbopa mporeccel  cobopa U 1
-peuaTh HETUIIMYHBIC 3a/1a91 )58 06pa6OTKI/I JTaHHBIX CUCTCMATHU3UPOBATH
00pabOTKH JaHHBIX MIPOLIECCHI cbopa
"

00pabOTKH JaHHBIX

2. ObocHosbIBaCM CYUHOCMb NPOUCX00AULE20, BbIAGIAEM 3AKOHOMEPHOCMU, NOHUMAem npupoody apuadeibHOCmu

3namo:

- OCHOBHBIE 3aKOHBI Pa3BUTHS
WHGOPMAITMOHHBIX
TEXHOJOTHH.

3HaeT OCHOBHBIE  3aKOHBI
pa3BUTUA HH(POPMAITMOHHBIX
TEXHOJIOTHI

3HaeT OCHOBHBIE 3aKOHBI
pa3BUTHSA
MH(POPMAIIMOHHBIX
TEXHOJIOTHH.

3Haer
3aKOHBI

OTACIIbHBIC

pa3BUTH
s ”HPOPMAITMOHHBIX
TEXHOJIOTHU.

He 3HaeT ocHOBHBIE 3aKOHBI
pa3BUTHSA
MH(POPMAIIMOHHBIX
TEXHOJIOTHH.




Ymemn: Ymeer Ymeer UCIIONIb30BaTh | YacTuyHO He ymeer wucnonb3oBath
- UCIIOJIb30BaTh MPAKTUYECKUE WCIIOJIb30BAT | MPAKTHUYECKUE  HaBBIKU yMeeT | MpaKkTUYECKHe HaBBIKH
HaBBIKH b IIPAKTUYECKHE OMKCAaHUS BapuaOEIbHBIX | HCIIOJIB30BATh omHcaHusg  BapHaOeIbHBIX
OlACaHn HaBBIKU MH(POPMAITMOHHBIX PAKTUYCCKUEC MH()OPMAITMOHHBIX
s BapuaOenbHbIX OIIMCAHUS BapuaOeIIbHBIX | IPOLIECCOB HaBBIK | IPOLIECCOB
MH(}OPMALMOHHBIX IIPOLIECCOB MH(POPMAITMOHHBIX M OIMCaHU
IIPOLIECCOB; BapualOeIbHBIX
-penaTtb HeTUIHYHBIE 3a7a4l UHPOPMAITOHHBIX
MIPOIIECCOB
3. Qopmynupyem npuzHax Kiaccuguxayuu, evloeisem COOmeemcmsyruue emy 2pynnvl 00OHOPOOHBIX «0ObEeKmos8y, udeHmuguyupyem ooduue
ceoticmea 9/IeMEeHmo8  9Mux 2pynn, oyenusaem  NOJHOMY pPe3VIbMAMO8 KIACCUpuUKayul, noxasvieaem NPUKIAOHOE
HaszHaueHue
KAACCUUUUPOBAHHBIX 2PYNN
Snamo: 3HaeT OCHOBHBIC TMpaBWja U3HAET OCHOBHBIC IMpaBWIA [3HAET otnensHbieHe 3HaeT OCHOBHBIE
- OCHOBHBIE IIPaBUJIa U NPU3HAKUIPU3HAKA KJ1acCUpUKaUHUKITaccuUKaIm MpaBuiia U TpU3HAKUOpPAaBWIA U TPU3HAKU
KJIacCCU(UKAITNN MH(OPMALIMOHHBIX OOBEKTOB BUH()OPMAIIMOHHBIX KJ1accu(puKauu Kiaccu(uKaum
MH()OPMALIMOHHBIX OOBEKTOB B 3aBUCUMOCTH 00BEKTOB B 3aBUCUMOCTH  [MH(OPMAITMOHHBIX MH(OPMALIMOHHBIX OOBEKTOB B
3aBUCUMOCTH OT MPUKJIAAHBIX 337a40T MPUKIIAAHBIX  331a400bEKTOB 3aBHCHUMOCTH OT MPHUKJIATHBIX
oT IPUKJIAIHBIXKITACCU(PUKAIIAH KJaccupuKauu B 3aja4
3a/1a4 KJIacCu(puKalum 3aBUCUMOCTHU KIaccu(uKaum
0
T
MPUKJIATHBIX 3ama4
K1accu(UKaILK
Ymemo: YMmeer IIPAKTUYECKH Y MEET IIpaKTHYeCKUJacTUIHO ymeet|He yMEeT  IPAKTUYECKU
- TMPAaKTUYECKHU HCIOJIb30BATHUCIIONE30BATh MIPUEMBI MCIIONb30BAaTh MPHUEMBbI HIIPAKTUYECKH MCII0JIb30BATh MIPUEMBI
MPUEMBI u W METOABl  METOMBI KJIacCU(UKAIIUHU MTOMCIIONH30BaATh MPUEMBI U Y METO/IbI
METO/IbI KJIacCU(UKAIIMU TIO TPYIITIaMm, TpyIIaM MeTObI KTaccu(UKaAK  [KIACCU(PUKALIUU TIO TPYIINaM,
KIacCU(PUKALUKM TIO TPYIIaM, MIpU3HAKaM, |, o TpyIIIaM,Ipu3HaKaM, OTIIMYUTEIbHBIM
MpU3HAKaM, OTJINYUTENLHBIMOTINYUTEHHBIM OCOOCHHOCTSIM [IPU3HAKaM, [PU3HAKAM, OCOOCHHOCTSIM DJIEMEHTOB
0COOEHHOCTSIM 3JIEMEHTOB PJIEMEHTOB; OTITMYUTEITHHBIM OTIIMYUTEITHHBIM
-pelIaTh HETUIMMMYHBIC 337]a4l  [0COOCHHOCTSIM DJIEMEHTOB  (0COOEHHOCTSIM JIEMEHTOB
A

VHYACMHUKOB oesimenbHOCmU

6ano popmupyem cobcmeeHnuvle cyrcoenus u oyenku. Omauvaem ghaxmol om MHEHULl, UHMeEPNpemayull, OYeHoK U m.o0. 8 PACCYHCOEHUSX OPYeUX




Snamo:
- (haKTOJOrMYEeCKHE  OCHOBBI
(bOpMUPOBaHHS  CYXKICHUU U
OIICHOK

3HaeT (dakToIOrHUeCcKue
OCHOBBI (hopmupoBaHUs
CY>KJIEHUI U OLIEHOK

BHaer  (akrororunyeckue
OCHOBBI dopmupoBanus
CY)KJICHUH U OLICHOK

3HaeT

OCHOBBI  (hOPMHUPOBAHUS]
CY>XJICHUU U OLIEHOK

OTACJIbHBIC

He 3Haer QaxTosornueckue
OCHOBBI dbopmupoBaHus]
CYXJICHUI 1 OLIEHOK

Ymemes:

- HpHMeHHTL CO6CTBCHHBI€
CY)KJICHUS W OIIEHKH B TIOMCKE
MOJXO010B K PEILICHHUIO
MPUKJIAIHBIX HH(POPMAIIMOHHBIX
3ajad.

YMeer MIPUMEHSITH|
COOCTBEHHBIE  CYXIEHUS U
OLICHKH B IOHMCKE IOAXOJIOB K
[PEILIEHUIO MIPUKJIIaTHBIX
MH(GOPMaIlMOHHBIX 3a/1a4;

-peraTh HETUITUYHBIC 331a41

Vmeer

MIPUMEHST
b COOCTBCHHBIC CYXKICHUS H
OLIEHKH B IIOMCKE IIOIXO0I0B
K PEIICHUIO MPUKIIATHBIX
MHGOPMAITMOHHBIX 331249

Jactruno

CYXKACHUA U
B

TMPUKJIATHBIX

IMIPUMCHATH COOCTBEHHBIE

MMOAXO0J0B K PECIICHUIO

yMeeT|

OLIEHKHU
IIOUCKE

He yMeeT MIPUMEHSTh
COOCTBEHHBIE CYXICHHS |
OILICHKH B IOMCKE TMOJXO/0B K
PELICHUIO MPUKJIAIHBIX
H(OPMAaLIMOHHBIX 3a/1a4

I/IH(I)OpMaI_II/IOHHBIX 3aaa4

5. ApeymenmuposanHo u 102UHO

npe()cmaeﬂﬂem C6010 MOYKY 3pPEeHUs I’ZOCp@@CWlGOM U HA OCHOoB€ CUCMEMHO20 ONUCAHUA

3namp: 3HaeT CHCTEMHOE OmNucaHue | 3HaeT 3Haer He 3HaeT CHCTEMHOE
- CHUCTEMHOE OIMCAHUE | IPOLIECCOB U  SIBJICHUH OT OTIHCaHU OTJICNIbHBI | OIIMCAHUE  MPOLECCOB U
IIPOLIECCOB U SABJIIEHUUM OT | MPOCTOTO K CJIOXKHOMY, OT | € MPOIIECCOB M SIBJICHHM | € ONMUCAHUS MPOIECCOB U | ABJICHUM OT TMPOCTOr0 K
IIPOCTOr0 K CIOXKHOMY, OT | OOIIEro K YaCTHOMY. oT MPOCTOTO K | SIBICHHIA CIOHOMY, OT 0OIero K
00IIIero K 4YacCTHOMY. CJIO’)KHOMY, OT OOIIEero K YaCTHOMY.
YaCTHOMY.

Ymemo: Ymeer Ywmeer HCIIONIb30BaTh | YacTUYHO He ymeer wucnonb3oBath
- UCMOJIb30BaTh CHCTEMHBIN WCIIOJIb30BAT | CHCTEMHBIA MOAXOJ K yMeer CUCTEMHBIH  MOIXOI K
Ioaxoa K OINMCAHMIO YAaCTHBIX | b CUCTEMHBIN moaxona K | OIIMCAHUIO YAaCTHBIX | UCIIOJB30BATh OIIMCAaHUIKO YaCTHBIX 3a1a4 U
3aJ]a4 ¥ MOMCKE MX PEIICHUM B | OMMCAHWIO YAaCTHBIX 33Jad W | 3371ad M TOWCKE WX | CHCTEMHBIH  IOJXO] noucke ux pemenuii B UT-
UT-chepe. noucke ux pewmenuit B UT- | pemennii B UT-chepe. K cepe.

chepe; OTHCAHUIO

-pelaTh HETUIMYHbIE 337a4n YaCTHBIX

UT-chepe.

3aa4 U TIOMCKE
HX pEUIeHU B




7.3. Tunoeguvie KOHmMpOJibHblEe 3a0aAHUA U UHDbLE mamepua’ibl, Heobxo00umble
0JIAA0UECHKU UHOUKAMOPOB 00CMUNCCHUSA KOMNEMeHYUIl, YMEeHUl U 3HAHUI
Kommnerenuus WHIuKaTOphI TOCTHKEHUS Bomnpocs! k 3auety, TectoBbie 3axanusi, [IpakTHKO-OPHEHTUPOBAHHBIE 3aTaHUS
KOMITETCHITIH
YK -4 1. Hcnonvzyem ocHo6Hb1€BOIPOCH K 3a4€Ty
CnocobHocts  lwemoodv  u  cpeocmeaTumnel nannbix B R. Co3qaHme IepeMEHHBIX Pa3HBIX TUIIOB.
HCNOIL30BATE  I07YHeHUA, KonTelineps! 111 XpaHeHUs 1 00pabOTKH TaHHBIX.
NPURIATHOE npeocmasnenus, XpaneHus3 Bexropbi, MATPHIII, AATAQPEHMDBI, MACCUBBI, CTIUCKH. TeCTOBbIE 3a/AHUS
NporpaMMHoOe [t 00pabomKu OAHHBIX. TNanmbie - 570:
olecneyeHue nNpu
pemmenmn MpencraBieHre nHGopMaluu B GopMaIn30BaHHOM BHJIE 1711 paOOThI C HUMU
NPOGeCCHOHATHHBIX nH(OpMaLIKA B ONIPEIETICHHOM KOHTEKCTE
3agayq + (haKThI, KOTOpPBIE HE OJIBEPTIINCH 00paboTKe
2. — o910 coOpanust ¢yHKuumid R, TaHHBIX W CKOMIMJIMPOBAHHOTO
MIPOrPaMMHOTO KOJIa B OTIPEICTICHHOM (hopMaTe (naxemot).
JlupekTopusi, B KOTOPOIl MaKeThl XpaHATCsI Ha KOMIIBIOTEPE, Ha3bIBACTCS
(bubnuomexoti)
4. — 3TO  JBYMEpHBIH  MaccMB  JaHHBIX, B  KOTOPOM  KaXK[bIi

PIEMEHT UMEET OJIMHAKOBBINM TUTI (YMCIIOBOM, TEKCTOBBIN WM JIOTUUECKHM) (mampuya)

5. OyHkuus o01ero
roctpoeHust rpadukoB (plot()).
[IpakTUKO-OPHUEHTUPOBAHHBIE 3a/IaHUS

Hanumure nporpammy Ha R, koTopas OyieT mpuHUMAaTh JaHHBIE OT MOJIb30BATENs (MMS U BO3PACT)
1 oToOpaxarth 3HaueHus. Takke pacreyaraiite Bepcuio R ycTaHOBKH.

Hamucare nmporpamMMmy, B KOTOPO# MO JIBYM UCXOJHBIM BEKTOpaM @, b cirydailHbIX 3HA4YCHHA

dbopmupyercs Tpetuii BekTop d, Takoi, uro d = min(a, b). Otpasurts Ha rpaduke Bekropa a, b, d.

q)YHKI_II/ISI Ha3HA4YCHUA, KOTOpasa  HCIIOJB3YCTCA  JIf

2. /lemoncmpupyem
eraoenue
npogheccuonanbHbIMU
nakemamu RPUKIaOHbIX
npozpamm

[TpakTHKO-OPHEHTUPOBAHHBIC 3a/IaHUS

B cpene RStudio ycraHoBUTH TakeT |pSolveAPl,  momgkmrounts ero s
MCITIOJIb30BaHUs (DYHKIIUH TaKeTa JUIS PEICHUs 3a7a4 JTHHCHHOTO POrpaMMHUPOBAHUS.
Hanummre R-nporpammy nms neuatu uucen ot 1 1o 100 u naneuaraiite «Fizzy» nns KpaTHbIX 3,
HareuaTaiTe «Buzzy mist kpaTHbix 5 1 HaneuataiTe «FizzBuzzy» nis kpaTHbIX 00ouX.




3.Bvibupaem neob6xo0umoe
NPUKIAOHOE NPOCPAMMHOE
obecneyeHue

8
3asucumocmu

0
m pewiaemon 3a0a4u

[TpakTHKO-OpUEHTUPOBAHHBIE 3alaHUS
YcranoBuTh nakeT shiny, HanucaTh NPUIIOKEHHUE IO TOTYYEHHUIO: KOJIMYECTBA TOBAPOB, 3aKYIIOUYHOMH|
U OTITYCKHOW IIeH Ha TOBAap, PACCUUTATh MPUOBLIB.
Hanucatp npunoxenue shiny, B KOTOPOM PETUCTPUPYIOTCA JaHHBIE MO MOCTaBKaM U MPOJaKam
TOBapa, 3a/1al0Tcs 1ieHa peaju3alluy, 3aKyloyHas IieHa U LieHa yTuiau3auuu. PaccuuTarhb 3aTparsl
Ha YTUIM3AIHIO HE pealln30BaHHOIO TOBApa.

4.Ucnonvzyem npukiaonoe
npocpammuoe obecneverue
0718 peuleHusi KOHKPEeMmHbIX
NPUKIAOHBIX 3a0aY

[TpakTHKO-OpPHEHTUPOBAHHBIC 3a/IaHUS

B cpene RStudio ycranoButs maker |pSolveAPI,
MaKera MpU PEHICHUM 3aa4H.

Harnumure R-nporpamMmy 1ii1st co3ianus IByMEpPHOTO MacCuBa 5X3 MOCIIEI0BATEILHOCTH YETHBIX
LeNBIX gncen oonbie S50.

BbIICHUTb BO3MOKHOCTU U OIrpaHUYCHUA

YK -10
Croco0HoCTh
OCYLIECTBJISATH
MOUCK, KPUTHYECKH
aHAJIM3MPOBATh,
0000IIATDL W
CHCTEeMATU3UPOBATH
HH(popManuIo,
HMCI0Jb30BaTh
CHCTEMHBbII MOIXO0/
ISl pelleHus
NOCTABJIEHHBIX
3amayd

1. Yemxko ORUCHIBAMD
cocmae u - CmMpyKmypy
mpedyemvix  OAHHbLIX U
unghopmayuu,
2PAMOMHO peanuszyem
npoyeccol  ux  cbopa,
obpabomxu

u

uHmepnpemayuu

BOHpOCBI K 3a49CTy

1.Cnioco0sI 3a1aHusT 00J1aCTH OTOOPAKECHHMS ITPU aHAIM3€ HAOOPOB JTaHHBIX.

2. Ilonp3oBarennckue (1)}’HKIII/II/I IJId TIOMCKaA JIOKAJIBHBIX MaKCUMYMOB.

3. Ilonp3oBarennpckue Q)YHKHI/II/I AJIs1 TIOUCKA JIOKAJIbBHBIX MUHUMYMOB.

TecroBble 3anaHUs

1. Camblii pocTOi rpaduueckuii cocod MPOBEPKU XapakTepa pacHpeleleHus JaHHBIX — 3TO
IOCTPOCHUE (TUcTOrpamMMmel).

2. Criucok Bcex ACMOHCTPAIUOHHBIX NAHHBIX, COACPIKAINNUXCS B 3arpY’KCHHBIX ITAKCTaX — 3TO
byrKmIs (data()

3.JIn1  mpocMOTpa  CIHCKa  HEAaBHO  BBIMOJHEHHBIX KOMaH/] U i1 BBIOOpPA
OIPE/ICIEHHON  KOMAHAbI W3 OTOr0 CHMCKAa MOXKHO  KCIOJNB30BaTh TakXKe COYETAHUE
KJIaBHIII (Ctr1+Bsepx).

4. Komana BBIBOJUT HAa OKpaH Ha3BaHWs 3arPYKEHHBIX H T'OTOBBIX

TPU BEKTOpa B MaTpuily 3 * 3, rie KaxAblii crojber mpeicTaBiseT BekTop. Pacnedaraiite

HUCIIOJIL30BAHUIO ITAKETOB. (search()).

5.J1ns1 yCTaHOBKH ucnonb3yetcs komana install.packages(). (naxema)
[TpakTHKO-OpUEHTUPOBAHHBIE 3aaHUs

Co3nath Tpu BeKTOpa pasHbIX THIOB: @ — integer, b — double, d —logical. Beisicauts npaBuio
npeoOpa3oBaHusl TUIOB JAaHHBIX B omepamuua”™b/d

HanummTe R-niporpammy [uist co3iaHus TpeX BEeKTOpoB a, b, € ¢ 3 nenbivu unciamu. OObeiuHNATE

COACPIKNMOE MaTpHUIIbL




2.060cHosbisasaem
CYWHOCMb
npoucxoosiuezo,
gvlLABIAeM
3aKOHOMEPHOCTU,
noHUMaem

npupoo
y sapuabenvHocmu

Bompocs! k 3agery

1. OcHOBHbIC XapaKTEPUCTUKHU, BO3MOKHOCTH M OTpaHUYeHHsI TTaketa Shiny.

2. 3a/1a9u TMHEHHOTO POrPAMMHUPOBAHUS B 3KOHOMHUKE: MUHUMH3AIIHSI PACXO0/I0B,

MaKCUMHU3AIHs IPUOBLTH U JIp.

[IpaKkTHKO-OPUCHTUPOBAHHBIC 33/IaHUS

[Toctpouts rpadpuk ¢yakmun Yy = (X+4)"3/(X-4)"2 ¢ NOMOIIBIO KIaCCHYECKUX (YHKIUI
naketa graphics u B npuioxxenuu shiny.

Co3nath mpuiokeHue Shiny, B KOTOPOM BBIBOJHMTCS TIpadUK HCCIEAyeMOW MaTeMaTHYECKOM
(YHKIHH, Pa3MENIatOTCs Pa3IHYHbIe BU3yaIbHBIC SJIEMEHTHI, C TIOMOIIBIO KOTOPBIX [l0/b30BaTEeIH
MOXET YIpaBIATh MapaMeTpaMH HCCIeAyeMoi (DYHKIIMH W UTOTOBBIM BHIOM Tpaduka.

3. @opmynupyem npusnax
Kraccugpuxayuu,
gvloensiem
coomeemcemayouue emy
epynnol

OOHOPOOHDL
X
«00bEeKmosy,
uoenmuguyupyem oobujue
ceoticmea 1eMeHmos
ImMux epynn, oyeHusaem
HOTHOMY — pe3yabmamos
Kraccugpuxayuu,
OKa3bl8aem NPUKIAOHOE
Ha3HayeHue
KAACCUDUYUPOBAHHBIX

2pynn

Bormpocsl k 3aueTy

1. IMapamerpsl Gyukiuu plot() ams oToOpaXkeHus TOUEK.

2. ITapametpsl ¢pynkuuu plot() s oToOpaskeHUs TUHUIA.

3. Hasznauenwue u mapaMeTpbl PyHKIUU

legend(). [IpakTukO-OpUEHTHPOBAHHBIE

3a/1aHus

BbIOpaTh COOTBETCTBYIOIIMI KOHTEHHEP JaHHBIX (BEKTOP, MATPHUIIA, MACCHB, TaTad)peiim, CIIUCOK)
IUISL PETUCTPAIMK TAHHBIX 110 MPOJaXaM Mara3uHa U 000CHOBATh CBOM BHIOOD.

Hamucars mporpaMMy perucTpanui JaHHBIX 10 MPOJakaM Mara3WHa ¢ OpraHu3alfiell XpaHeHUs
JAHHBIX B COOTBETCTBYIOIIMX KOHTEHHEPaAX.

Hamummre R-miporpamMmy 1si CO31aHus TPEXMEPHOTO MacchBa u3 24 3JIEMEHTOB, HCIIOJB3YS

¢ynkuuto dim ().

4.  I'pamommno,
JIO2UYHO,

Bompocs! k 3auery




apeymenmupo8anHo
Gdopmupyem
cobcmeennvle

CYIHCOeHUS U OYEHKU.

Omauuaem

Gaxmol om

MHEHUll,
unmepnpemayutl, OYeHoK
U M.0. 8 PACCYIHCOCHUSIX
Opyaux

VUACMHUKO8
OesmenvHocmu

1.0coGennocTH
aHaJIN3a.
[IpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUS

Hanucars nporpaMMy perucTpani JaHHBIX — COLMOJIOTMYECKOTO ompoca. BapuaHTsl
«da», «<Her», «B0o3M0kHO». PaccunTarh OTHOCUTENBHYIO YAaCTOTY Ka)KJOT'O OTBETA.
Vcnonb3ys cpeactsa sizbika R mpoBectu ananus TaOiauibl JaHHBIX «COIUOIOTUYECKUI OMPOCH,
MOJIY9UTh HEOOXOUMBIC PE3YIbTAThI, C/IETATh BEIBOJIBI.

Hanumure nporpammy Ha R, 4To0bI mpounTaTh (aiis .CSV U 0TOOpa3uTh €ro CoIEePKUMOE.

KHHCHTCepBepHOﬁ TEXHOJOTMKM B pfalM3allud 3aJa4 MOJACIHNPOBAHUA U

OTBCTOB

5. Apeymenmuposanno u
102UYHO npedcmasnsem
6010 MOYKY 3peHus]
nocpeocmeom u Ha OCHOBE

CUCMEMHO20
onucanus

Bormpocs! k 3auety

['paduueckue GyHKIMU U UX TApaMETPhl

). CriocoOBbI 3a1aHMsI 00J1aCTH OTOOPAKEHUS TP aHAIM3e HAOOPOB TaHHBIX. [IpakTHKO-
OPUEHTUPOBAHHBIE 3aJaHUS

Hamnmcars nporpaMMmy perucTpanuu Iokasaresied Topapa. B mepBoil BEepcHM perucTpupoBaTh
OJIUH TO0Ka3aTeNb (KOJIMYECTBO MMOCTYNMBILIETO TOBapa IO JHSIM), BBIIOJHUTH OJHO(AKTOPHBIN
aHaJIM3 (IOCTPOUTH TrpaduK MOCTABOK IO JHSM), BO BTOPOM BEPCHM PETUCTPUPOBATH JBa
[IOKa3aTess: KOJWYECTBO IMOCTAaBKU U KOJIMYECTBO IIPOJAXK TOBApa, IOCTPOUTH CPABHUTEIIbHBIN
rpaduK MOCTaBOK M MPOJIAXK 10 JTHSIM.

Hanumure R-iporpaMmy a7 co3AaHus TpeX BEKTOPOB YNCIOBBIX JaHHBIX, CHMBOJIBHBIX JAHHBIX U
nmornyeckux JaHHbIX. [loka3zaTek conepkaHue BEKTOPOB U UX THII.




IIpumMepHbIe BONPOCHI IS NOATOTOBKH K 324eTy
Tumns! nanabix B R. Co3nanne nepeMeHHbIX pa3HbIX TUIIOB.
Konretineps! st XxpaHeHUs M 00pabOTKU TaHHBIX.
BexTopsl, MaTpulibl, 1atadpeiiMbl, MACCUBBI, CITUCKH.
O yHKIMY ITOITYYEHHUSI CIIy4YalHbIX 3HAYCHUU PA3HOTO THUIIA.
Co3nanue noab30BaTENbCKUX (DYHKITHIA.
[MapameTpsr pynknuu plot() ams oroOpaskeHUs TOYEK.
[MapameTpsr pyuknuu plot() ans oroOpaskeHus! THHUIA.
Hasnauenue u napamerpsl Gynkiuu legend().
OcCHOBHBIE U BCTIOMOTaTeNNbHbIE TpaguuecKkue QyHKINH.
. IlocnenoBaTenbHOCTD BBIMOTHEHUS Tpaduyeckoro aHanusa QyHKIUN
. I'padpuueckue GpyHKINU U NX TTApaMETPBI
. Crioco6sb1 3a1aHus 06J1aCTH OTOOPAKEHHUS ITPH aHATIN3€e HAOOPOB TaHHBIX.
. Ilonp3oBarenbckue GyHKIUU ISl HOUCKA JIOKATbHBIX MAKCUMYMOB.
. [onp3oBarenbckue GyHKITUU IS TIOMCKA JIOKATHHBIX MUHIMYMOB.
. Ilonp3oBarenbckue GyHKUIMN 15l TOUCKA HYJIEH QyHKIUH.
OCOOEHHOCTH ~ KJIMEHT-CEPBEPHOW  TEXHOJIOTMM B peaju3aluu
3aJa4 MOJICJIMPOBAHUS U aHAIN3a.
17. OcHOBHBIC XapaKTEPUCTUKHU, BO3MOXHOCTH U OTpaHHUYeHUs TTaketa Shiny.
18.  3amauyum TMHENHOIO MPOrPaMMHUPOBAHUS B YKOHOMUKE: MUHUMU3ALIUS
pacxo/10B, MaKCUMU3alLUs IPUObLIN U JIp.
19. ®opmynsl A1 pacuera NpuObLIA U PeHTA0ETLHOCTH MTPOU3BOJICTBA.

CoNokwWNE

el el ol el
oUW NE O

HpnMepm 33}13HHI>1 AJIA MMOATOTOBKHU K 3a49€Ty
1. Coznate npunoxkenue Shiny, B KOTOpOM BH3yalu3upyercs rpaduk (QyHKIHH
IJIOTHOCTH BEPOSITHOCTH BBIOPAHHOTO CTATUCTHUUECKOTO pacipeieieHus (HopMaabHOe,
sKcnoHeHuuansHoe, Ilyaccona u np.). IlpenycMoTpers MHTEpaKTHBHBIE 3JIEMEHTHI
yIpaBJIeHUs] TapaMeTpaMH pacHpe/iesieHHsl, MaciiTadoM oOceid W TUIIOM KpPHUBOM
(PDF/CDF), obecnieunBasi MrHOBEHHOE€ OOHOBJIEHHE TIpaduka U aBTOMATHYECKUI
pPacyYET MATEMATUYECKOTO OKUIAHUSA U JUCTIEPCUH.
2. Pazpabotate npuioxenue Shiny Uiss MHTEPAaKTHBHOTO MOCTPOEHUS MApHOW perpecCHOHHOMN
mojenu. [Tonb30BaTens BEIOUpAET 3aBUCUMYIO M HE3aBUCHMYIO TIEPEMEHHBIE U3 BCTPOCHHOTO HAabopa
JaHHBIX, TIOCJIC YeT0 B PEaKTUBHOM OJIOKe Server() aBToMaTHYeCKH PacCYUTHIBAIOTCS KO PUIIHECHTBI,
CTPOUTCS JUarpaMma paccesiHus ¢ JUHUEH TpeHna u BeiBoaaTcs Tadiuia ANOVA u ocratouHas
JMAarHOCTHKA.
3. Pa3paborare npunoxenue Shiny, B KOTOPOM BBIYMCIUTENBHBIN Mpoliecc (HapuMmep, OLEeHKa
OIpeNIeIEHHOr0  MHTerpaga MmeroaoM MonTte-Kapno wunm  cumynsuus paboThl  MaccoBOTO
00CITy)KUBaHUsI) 3aIlyCKaeTCsl UCKITIOUMTENLHO Mo Haxaruio actionButton(). TTomb3oBarens 3amaér
KOJINYECTBO UTEpAIMil U BXOJHBIC MMapaMeTpbl Yepe3 TEKCTOBBIC MOJIA U IMOJ3YHKH, a PE3yIbTATh
0TOOpaXKaroTCst B BUJIE TUCTOTPAMMBI U CBOJTHON TAaOJIHIIBI C IOBEPUTEIEHBIM HHTEPBAJIOM.
4, Coznath mpuiioxkenue Shiny uist GuHaAHCOBOTO pacuéra (MHBECTUIIMOHHBIM POCT WIIH rpapuk
noraieHus kpeaura). PeanuzoBats popMy BBOAA Ha4yaIbHOIM CyMMBI, IPOIICHTHOM CTaBKU U CPOKa, a
TaKXKe BBIOOP CXEMBl HAYMCIICHUS TPOIEHTOB. [Ipy M3MEHEHUN MapamMeTpoB WIIM HAaXATHU KHOIIKH
TeHEepPUPOBATh MOMECSUHYIO TAaONHUIly IJaTexed W TUHAMUYECKUH Ipa)uK W3MEHEHHsS OCHOBHOTO
JI0JITa ¥ HAKOTUICHHBIX TIPOIIEHTOB.

IIpumep J1abopaTopHOil padoTHI
Tema: OcHoBbI mnporpammupoBaHusi B R: pabota ¢ BekTOpamu, YCIOBHBIMU



OHepaTopaMI/I J5! BI/I3ya.TII/IBaHI/I}I JAHHBIX
eab: O3HaKOMUTBCS ¢ 0A30BBHIMH KOHCTPYKIIMSMH s3bIKa R, HayduThCs CO37aBaTh M 00pabaThIBAThH
BEKTOPBI, UCIIOJIH30BATh JIOTHYECKHE YCAOBHS U IIUKJIBI, @ TAKXKE CTPOUTH MPOCThIE TPapUKH JIJIs aHaIM3a
pacrpeiesieHus JaHHBIX.
Samanus:
1. Co3nanue Bektopa. ChopmMupoBarh 4ncCIOBON BEKTOp U3 20 3JI€MEHTOB JUIsl CBOETO BapHaHTa
(3HaueHMS B3SATh W3 TaOJIMIIGI BAPHAHTOB WM creHepupoBaTh ¢ nomorrnsto sample()/runif()). Ilpucsonts

BEKTOPY MM, COOTBETCTBYIOILEE TEME BApUAHTA.

2. AHaaM3 CTPYKTYpbI AaHHBbIX. [lonyunts nHOpMannioO O CO3MIaHHOM BEKTOPE: THUIl JIaHHBIX
(class()), mmna (length()), MurrManbHOE ¥ MakcuManbHoe 3HadeHus (Min(), max()). BeiBecTr nepsbie 5
U TIOCJIETHUE 5 3JIEMEHTOB BEKTOpA.

3. Jlornueckas ¢puiabTpanusa. Co31ate HOBBIA BEKTOP, B KOTOPOM COXPAHUTH TOJIBKO T€ 3JIEMEHThI
HCXOHOTO BEKTOPA, KOTOPbIE MOMAAA0T B UHTEPBAI [25-1 epIEeHTWIb; 75-1 nepienTuiib|. Micnonb3oBarh

bynkuu quantile() u JToruuecKyro HHICKCAIHIO.

4, KonupoBanue mo ycjaoBuw. Co3nath BEKTOP-(PaKTOp TOTO K€ UIMHBI, YTO U HCXOMAHBIH, CO
3HAYECHUSAMU:

. "A", eciii 37IeMEHT UCXOTHOTO BEKTOpPA MEHBIIIE MENAHBI,

. "B", eciu 3JIEMEHT 0ombIIIe W paBeH MeuaHe.

Hcnons3oBats Gynkimto ifelse() wim BekropuzoBaHHOE MpUCBaBaHHUE.

5. Pacuyér cBOAHBIX MoKa3aTejeil. BEIaucanTh 1 HCXOMHOTO BEKTOpA: CpeiHee apudMeTHIecKoe,
MeMaHy, CTaHAapTHOE OTKJIOHEHUE, Kod(hdulneHT Bapuanuu. Pe3ynbTaTsl OKpYIiIUTh 10 3 3HAKOB MOCIIE
3ansITON 1 BEIBECTH B BUJIC KNMCHOBAHHOI'O CIIMCKA.

6. I'padpuueckoe npencrasiaenne. [loctpouts:
TUCTOrPaMMYy paclpe/ieieH sl HCXOIHOTO BEKTOPa ¢ YKa3aHHEM KOJNYeCTBa OHHOB;
. rpaduk smnupudeckoit pynkunu pacnpenenenus (plot(ecdf(...)));

100aBUTh Ha 00a rpaduKa 3aroJI0OBKH, MOAMUCH OCEH U CETKY.

Ilpumepovl npakmuueckux 3a0anuii
1. Beruucauth 3Ha4eHus Sin x Uit mepBeIX cTa mneibix uncerr: 1..100.
2. Tloctpouth rpaduk QyHKIUU sign x Ha oTpe3ke [—2, 2]. (sign x — dyHKIUS,
BO3BpAalllalOIias 3HAaK 4Yucaa Xx, T.e. +1 108 M[o’oXKuUTenbHBIX u -1 i
OTpULIATEIbHBIX, B HYJIE — HOJIb). Y Ka3aHHUE: UCIIONIb3yITe BCTPOCHHYIO B R pyHKIMIO
sign.
3. Jlns pyrkuuu f(x) = x3—-6x +9
a) [ToctpouTh rpaduik B OKPECTHOCTH HYJICH;
b)  Hamectu mapkepamMu W moamucath OyKBaMH KOPHH (YHKIIMU, €€ JIOKATbHBIC
AKCTPEMYMBI U TOUKH MEeperuoda;
C) BbramciauTh NpuOIMKEHHO KOOPAUHATHI BCEX H300PayKEHHBIX TOUYCK;
d) CpaBHUTH pe3yabTaThl C TEOPETHUCCKH TOYHBIMH, MOJYUYHUB HX aHATUTHYCCKH.
4. TIpoBepuTh, NEWCTBUTEIBHO JHM MPH OYCHb MAaJbIX 3HAYCHHAX X (YHKIHUA SIN x
~ x. Ha xakyto, B TakoM ciydae, QyHKIHI0 OyAeT MoxXox COS x?
5.3anaiiTe BEeKTOpa X U Y CIEIYIOITUM 00pa3oM:
rand <- rnorm(20)
NAs <-rep(NA, 20)
x <- sample(c(rand, NAs), 20)



y <- x[lis.na(x)]

CpaBnaute pesyabtathl X[X > 0] , y[y > 0] . O0bsicHUTE TTOYeMYy OHHM HE COBMAAAloT.
[ToyuyuTe BekTOp PKBUBAICHTHBIN Y[y > 0] , HO 6€3 HCTIOIB30BaHMSI JOTIOTHUTEIILHON
nepeMeHHoil y (T.e. Bam nan X u Bbl X0THUTE U3BJIEYL U3 HETO BCE MOJIOKUTEIHHBIC
YuCia He CO3/1aBasi HOBBIX MEPEMEHHBIX).

6. Hamummre mporpamMmmy Ha R, koTopas Oynet mpuHUMATh JaHHBIC OT
MOJIb30BaTelNs (MMSI M BO3pACT) U OTOOpaxaTh 3HaUeHUs. Takike pacredaraite

BepcHUIO0 R yCTaHOBKH.

7.  Hamummre nporpammy Ha R, 4ToOBI MONAYyYHUTHh MHPOpPMAIUIO 00 00BEKTAX

B MaMSTH.

8. Hamummre nporpammy Ha R, 4T00BI co31aTh MTOCIEA0BATEILHOCTD ynces oT 20

10 50 u Haiitu cpennee yucio oT 20 1o 60 u cymmy uucen ot S1 go 91.

9. Hanumure R-

nporpaMmmy TUIst CO3/IaHUS BEKTOpa, KOTOPbIA coaepxkur 1
0 cmygaitHbIX 11e1BIX 3HAaYeHUH oT -50 10 +50.

10. Hanmumimure iporpammy Ha R, yToOb1 momyunts nepsbie 10 uncen Gubonauym.

11. Hamnwummure nporpammy Ha R, 4TOOBI MOTYYUTH BCE MTPOCTHIE YUCTA 10 33JIAaHHOTO
yucia (Ha OCHOBe cuTa Dparocdena).

12.  Hamwummute R-nporpammy mns nevatu yucen ot 1 go 100 u naneuaraiite «Fizz»
JUIS KpaTHBIX 3, Hareuataite «Buzz» mis kpatHelx 5 u Hanedaraiite «FizzBuzzy nns
KpaTHbIX oboux.Hamumure nporpamMmmy Ha R, yToObI U3Bieub nepBbie 10 aHTIMICKUX
OyKB B HUKHEM peructpe u nocieanne 10 OykB B BEpXHEM PETrUCTPE U U3BJI€Ub OyKBbI
Mexay 22- ' u 24- " GykBaMu B BEPXHEM PETHCTPE.

13. Hantummute nmporpammy R, 4ToObI HaiiTH (haKTOPBI JAHHOTO YHCIIA.

14, Hamumure R-miporpammy ajis co3naHusi ppeMoB JaHHBIX, KOTOPBIE COJIEpKAT
CBEJICHUS O 5 COTPYAHHUKAX M OTOOpax)aroT CBOJHBIC JJAaHHBIE.

15. Hamummwmre R-nporpammy 1j1st CO31aHMS CHCTEMHOTO MPEACTABICHUS O TEKYIICH
JaTe ¢ yKa3aHWeM BpeMEeHHU U 0e3 Hero.

16.  Hamummmte R-mporpammy 1iist mpeoOpa3oBaHus JaHHOW MaTPHIIBI B OJHOMEPHBIN
MacCCHUB.

17. Hanmmmmrte R-mporpammy ajis co3/1aHMsl MacCUBa M3 JIBYX MaTpHIl 3x3, Kaxaas
13 KOTOPBIX COJIEPKUT 3 CTPOKHU U 3 CTOJIOIA U3 IBYX 3aIaHHBIX JIBYX BEKTOPOB.

18. Hamummre R-mporpammy aiis co3aHus MaccuBa U3 ABYX MaTpHIl 3X3, Kakaas
M3 KOTOPBIX COJIEPKUT 3 CTPOKM U 3 CTOJIOLA M3 ABYX 3aJIaHHBIX JIByX BEKTOPOB.
BriBeauTe BTOPYIO CTPOKY BTOPOW MATpPHUIIbl MACCUBA U AJIEMEHT B 3-i CTPOKE U 3-M
cTonbre 1-i MaTpuIlb.

19.  Hamummre R-iporpammy niisi co3aHus MacCHBA, UCTIONB3YS YETHIPE 3aIaHHBIX
CTOJIOIA, TPU 3aIaHHBIX CTPOKU U JIBE 3aJaHHBIC TAOJHIIBI, U OTOOPA3UTE COJIEPKIMOE
MaccuBa.

IIpuMepsbI TECTOBBIX 3a1aHU
1. MpEeACTaBIsAeT COOOM TMOMMEHOBAHHBIM OJHOMEPHBI OOBEKT,
coJiep KaIuii HAOOp OJTHOTHUITHBIX AJIEMEHTOB (YHCIIOBBIC, TOTUYECKUE, TNOO TEKCTOBBIC
3HAYCHUS — HUKAKUE X COYCTAHUS HE JOMycKatoTcs) (Bexmop).
2. Bektop MO>KHO cO3J1aTh TaKXKe npu IIOMOIIH byHKIIUN
____Kotopast "cuuThIBaeT' MOCIEAOBATEIbHO BBOJUMBIE C KJIABHATYpbl 3HAYEHUS

(scan()).

3. Jus ymopsimoyeHUss 3HAYEHW BEKTOpa MO BO3pPAacTaHUIO WM yOBIBAaHHUIO




UCIIOIB3YIOT (QYHKITUIO (sort())

4. HamboJiee 0OIIMM CPEJICTBOM XPaHEHUs] BHYTPUCUCTEMHON MH(POPMAIIMU SBIISIOTCS
(cnucku)

5. J1nst BBIACHEHUSI CTPYKTYpbl OOBEKTOB B sI3bIke R mMMeeTcst crenuanbHas QyHKIUS

(str()).

7.4.Memoouueckue mamepuanvl, onpeoensarouiue npoyeoypvl OUCHUBAHUSA
3HAHUU, YMEHUU
[Ipukaz ot 23.03.2017 Ne0557/0 «O6 yrtBepxkaeHuu I[lonoxkeHuss o MpoBeaECHUU
TEKYIIEro KOHTPOJIS YCIEBAEMOCTU U MPOMEKYTOUHON aTTECTAIMK 00YyYarolUXCsl 10
nporpaMmam OakanaBpuaTa U Maructpatrypbl B @uHaHCOBOM yHHBepcHUTeTe».OleHKa
3HaHuil o 100-OayuibHOMN 1IKajiie MPOBOAMUTCS B COOTBETCTBUUM C HOPMATHBHBIMU
NOKyMeHTaMu OUHYHUBEPCUTETA.
OpHUEeHTUPOBOYHOE pacIpeiesieHne MaKCUMaJIbHbIX 0aJIJI0B MO BUAaM padOThI:

Ne
i Bun otuetHocTH basnnsl Becero
1 AKTHUBHOE y4acTHE B CEMHHApaXx, MOCEIAEMOCTb 10
JlomaiHue 3a1anus, ayJUTOPHbIE 10
CaMOCTOSITENIbHBIE PA0OTHI
KonTponbhas pabora 20
2. 3auer. 60
3. Htoro 100
Kpurtepun ouenkun KonnuecrBo 6a/1510B
Pemiena 3amaga 5
Ha Bompocs! 3aau 1aHbl NpaBUJIbHbBIE, JIOTUYHBIE OTBETHI, C 3
TEOPETUUECKUMH 000CHOBAHUSIMH (B T. Y. U3 JIEKIIMOHHOTO Kypca)
Pemenne 3amady  OCyIIECTBIEHO ¢ OOOCHOBaHHEM 8
OTJIENbHBIX 3TAIIOB PACCMOTPEHUS POOTIEMBI
Bripaxxena u o00cHOBaHa TUYHAs TOYKA 3PEHUS CTY/ICHTA 2
IIpuBeneHsl aprymMeHTbl B HOIACPKKY OIPEACICHHON 2
TOYKH 3PEHUS WIH B €€ ONPOBEPKEHUE

8.IlepeyeHb OCHOBHOM M A0NOJTHUTEILHOU JIUTEPATYPHI,
HEe00XO0AMMOii 1JIsl 0CBOEHUS JUCHUILITUHBI

OCHOGHaA:

1. bepsun, JI. B. Iludpoas marematnka B R : yueOnuk : [16+] /
. B. bep3un, C. A.3ananaeB ; ®OunaHcoBblii yHuBepcuter npu I[lpaBHUTENbCTBE
Poccuiickoit @eaepamuu. — Mocksa : [Ipomereit, 2023. — 192 c. : un., Tab:., rpad. — Pexum
JOCTyTa: o MOJITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=701040 (narta oOpareHus:
11.04.2026). — bu6mmorp.: c. 190. — ISBN 978-5-00172-464-3. — TekCT : 37€KTPOHHBII.

2. NBmues, M. H. Pemienne npuknaaHeix 3amad B nporpamMmHou cpeae R :

yuebHoe mocobue : [16+] / M. H.UWsnues, b.E.Hukutun ; BopoHexckuii
FOCYJapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTUU. — BopoHexk : BopoHexckui


https://biblioclub.ru/index.php?page=book&id=701040

rOCYJIapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHosiorui, 2024. — 61 c. : wi., Tabi. —
Pexxum JOCTYyTa: 1o MOJIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=731624 (nata oOpameHus:
11.04.2026). — bubaworp. B kH. — ISBN 978-5-00032-697-8. — TekcT : 3JIeKTPOHHBIH.

O0ONOJIHUMEbHAA:

3. Jlykbanos, I1. b. MogenupoBanue u anainu3 B cpere R ¢ ucnonp3oBaHuem
naketa Shiny : yaeOHO-MeTonuueckoe ocodue : [16+] / I1. b. JIykpsnoB ; duHAHCOBBIN
ynuepcuteT npu [IpaBurensctBe Poccniickon denepanuu, JlenapraMeHT MaTEMaTUKA. —
Mockaa : [Ipomereit, 2023. — 102 c. : ni., Tabn. — Pexxum gocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=721420 (mara obpamenus: 11.04.2026). —
bubmuorp. B ku. — ISBN 978-5-00172-465-0. — TekcT : ME€KTPOHHBIH.

4. 3bikoB, C. B. [IporpammupoBanue: y4eOHUK U

PAKTUKYM UIs By30B/ C. B. 3p1k0B. —MocCKBa:

WznarensctBo  FOpaiit, 2023. — 320 c. — (Bwicuiee oOpazoBaHue). —
ISBN 978-5-534-02444-9. — Texkcr: AIEKTPOHHBIN

I OO6pazoBaTenbHas matgopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/511712, https://urait.ru/book/programmirovanie-511712

9. Ilepeuyenn pecypcoB HHGOPMAIHOHHO-KOMMYHHKAIIMOHHOM ceTH
«HHTEepHETY», HEOOXOAUMBIX /1JI51 0CBOEHHS JUCHUILINHBI
1. Dnekrponnas 6udimoreka @urancoBoro yausepcureta (Ob) http://elib.fa.ru/
2. DnekTpoHHO-0nbOMoTeunas cuctema BOOK.RU http://www.book.ru
3. DnexkTpoHHO-OMOMMOTedHas cucTeMa « Y HuBepcuTeTckas oubmuorexka OH-
JIAWH» http://biblioclub.ru/
4. DneKTpOHHO-O0MOIMoTeYHas cucteMa Znanium http://www.znanium.com
5. DIeKTpOHHO-OMONMOTeUHas cucTeMa n3aatenbctea «FOPAWTY
https://www.biblio- online.ru/
6. DIeKTpOHHO-OMOIMOTeYHAsE cucTeMa u3aarenbersa «Jlanby https://e.lanbook.com/
/. MaccoBblil OTKpBITBI OHJIAHH-Kypc/cnenuanu3anus «3HakoMcTBO ¢ R u 6a3oBas
craTucThuka»- https://ru.coursera.org/learn/znakomstvo-r-bazovaya-statistika/lenosas
oHJaiH-O0ubmoTteka Alpina Digital http://lib.alpinadigital.ru/

10. MeToauyeckne yKazaHusl 1J1s1 00y4aOUXCs 0 0CBOEHH IO THUCIIUIIIHHbI

W3yyenne AWCHMIUIMHBI TpeOyeT CHCTEeMAaTHYEeCKOTO W IOCIIEI0BATEIHLHOTO
HAKOTUJICHHUS 3HAHUH, CJIEI0BATEIIBHO, TTPOITYCKH OTACIBHBIX TEM HE TIO3BOJISIOT TITyO0KO
OCBOWTH MPEMET.

B mpomecce camoctosTensHON pabOThl  CTYACHT NPUOOPETAET HABBIKU
caMOOpraHu3allii, CAaMOKOHTPOJISI, CaMOYIIpaBiIeHUs, caMopedIeKCHH U CTaHOBUTCS
AKTUBHBIM CAMOCTOSITEJIbHBIM CYOBEKTOM Y4YeOHOW JeATEIbHOCTH. BhImomHss
CaMOCTOSTENbHYIO PabOTy MO KOHTPOJIEM MPEToaBaTes, CTYICHT JOHKEH:

— OCBOWTh MHHHUMYM COJICP)KaHUS, BBIHOCHMOTO Ha CaMOCTOSTEIHHYIO
paboTy CTYACHTOB H TPEIJIOKEHHOTO TpENnojaBaTeieM B COOTBETCTBHH C
OO0pa3oBaTeIbHBIMU CTAHIAPTAMH BBICIIIETO0 00pa30BaHUS 110 JAHHOHN JUCIMILINHE;

— MJIAHUPOBATH CaMOCTOSITENIbHYI0O PabOTy B COOTBETCTBUU C TpapuKOM
CaMOCTOSTEILHON pabOoThI, TPEAJIOKEHHBIM MTPETO0/1aBaTEIIeM;

— CaMOCTOSTENIbHYI0  pabdoOTy  CTYIEeHT JOJDKEH  OCYIIECTBISATH B
OpraHU3alMOHHBIX (opMax, MPEeayCMOTPEHHBIX YYE€OHBIM TUTAHOM U paboueit


https://biblioclub.ru/index.php?page=book&id=731624
https://urait.ru/bcode/511712
https://urait.ru/book/programmirovanie-511712
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://e.lanbook.com/
http://lib.alpinadigital.ru/

IPOrpaMMoii MpenoiaBaTeis;

— BBITIOJTHATH Pa0OTy CAMOCTOSTEIIHO M OTYUTBHIBATHLCS TI0 €€ pe3ybTaTam
B COOTBETCTBHH C TPaUKOM TIPEJACTABICHUS PE3yJbTAaTOB, BHUIAMHU M CPOKaMHU
OTYETHOCTH 110 CAMOCTOSITENIbHOM paboTe CTYyIEHTOB.

CamocTosiTenbHast paboTa CTYJCHTOB BKJIIOYAET B C€0sI BHITIOTHEHUE PA3TUYHOTO
poJa 3aJaHuii, KOTOPbIE OPUEHTUPOBAHBI Ha OoJiee IIyOOKOE YCBOCHHE MaTepHalia
u3ydaemMol aucuuIuinHbl. [lo kaxkmoil TemMe yuyeOHOW AUCIUIUIMHBI CTYyJEHTaM
npeajaraeTcs nepeyeHb 3aJlaHui JUisi CaMOCTOSITEIbHOU PabOTHI.

CryneHram cleayer:

—  PYKOBOJCTBOBAaTbCs rpa)MKOM CaMOCTOSITEIbHONW pabOThI, OMpeaesIeHHBIM
paboueit mporpaMMbl TUCIUTIINHEI (1anee - PI1JI);

—  BBINOJHATH BCE IUJIAHOBBIC 33JaHUs, BbIJaBaeMble MpernojaBaresieM s
CaMOCTOSITEJIbHOTO BBITIOJIHEHUS, U pa30UpaTh HA CEMUHAPaX U KOHCYJIbTAIUSAX HESACHbIE
BOIIPOCHI;

—  HCIMOJIb30BaTh MPU MOJATOTOBKE HOPMAaTUBHBIE NOKYMEHThl (DHUHAHCOBOIO
YHUBEPCHUTETA;

— TOpU TOATOTOBKE K 3aueTy (PK3aMeHy) MapajuiebHO MpopadaThiBaTh
COOTBETCTBYIOIIHNE TEOPETUUECKUE U TIPAKTUUECKUE Pa3JIeIIbl JUCIUILUIUHDI, GUKCUPYS
HESICHbIE MOMEHTHI JUIsl UX 00CYKJICHHS Ha TJIAHOBOW KOHCYJIbTAIIUH.

CryzaeHTaM HEOOXOMMO O3HAKOMUTBCH:

— ¢ coxepxanuem PIIJI, ¢ mensimMu M 3ajayamMu JUCHUILIMHBI, €€ CBSI3SIMU C
JPYTUMU JUCHUIUTMHAMEU 00pa30BaTEIbHOM MPOrpaMMbl, METOIMYECKUMHU pa3padoTKaMu
M0 JAHHOW IUCHUIUIMHE, HUMEIONIMMHCS Ha 00pa3oBaTeIbHOM TOpTaje W cailTe
Kadeapsl, ¢ rpapuKOM KOHCYJIBTALMI MpernoaaBaTenei TaHHON Kadeapsl.

[Tpu MOATOTOBKE K CEMUHAPCKUM (TIPAKTUYECKUM) 3aHATUSIM

CTYJEHTaM CJIEeIyeT:

—  TPUHOCUTH C COOOM PEKOMEHJIOBAHHBIN MpEMNoJiaBaTelieM MaTepuai
IUTSl IPAKTUYECKUX 3aHSTHIH;

— 10 OYEPETHOTO MPAKTUYECKOTO 3aHATHUS IO PEKOMEHJOBAHHBIM
JTUTEpaTypHBIM UCTOUYHUKAM MTPOpaboTaTh TEOPETUUECCKUIM MaTepual,
COOTBETCTBYIOIIEH TEMBbI 3aHATHSI;

— B HayaJie 3aHATUH 3a/1aTh MIPEMOAaBATENIO BOIPOCHI 110 MaTepUaty,
BBI3BABIIIEMY 3aTPYAHEHUS B €TI0 MIOHUMAHUU U BBITIOJTHEHUY;

— B XOJI¢ MPAKTUYECKOTO 3aHSATUSA /1aBaTh KOHKPETHbIC, YETKUE OTBETHI
10 CYLIECTBY BOIIPOCOB;

— Ha 3aHITUU JOBOJUTh KaXAYI0 3aJady JI0 OKOHYAaTEIbHOIrO

pelieHus1, IeMOHCTPUPOBATh MOHUMAHHUE CUTYaIlNH, B CIy4yae
3aTpyAHEHUI 00palaThcs K MpernoaaBaTesio.

CryneHtaMm, TPOMYCTUBIIUM 3aHATHS  (HE3aBUCUMO OT TIPUYHWH), HE
MOATOTOBUBIIUMCS K CEMUHAPY (MPAKTUUECKOMY 3aHSITHIO), PEKOMEHAYETCS HE MO3KE
YeM B 2-HEJIeTbHBIN CPOK SIBUTHCA Ha KOHCYJIBTAIIMIO K MIPENOAaBaTeII0 U OTUUTATHCS
1o Teme 3aHaTus. CTyIeHThI, HE OTUUTABIIMECS IO KaXK0M HEe MPOopabOTaHHON MU Ha
3aHATUSIX TEME K Hauyajdy 3a4eTHOM CecCUH, YIYCKAalOT BO3MOKHOCTb MOJYYUTh
MOJIO’KEHHBIE 0aJlyIbl 32 pabOTY B COOTBETCTBYIOIIEM CEMECT]E.

Jrobass dopma camMoOCTOATENbHON  paboThl  cTyAeHTa (MOATOTOBKA K
CEMUHAPCKOMY 3aHATUIO, HAITMCAHUE KOHTPOJIHHON pabOThl, HAYYHOTO JTOKJIaaa | T.II.)
HAYMHAETCSl C U3YUYEHHUs COOTBETCTBYIOIIEH JUTEPATyphl, Kak B OUOIMOTEKE, TaKk U



JIOMa.

K kaxxmoii TeMe yueOHOM AUCITUTIIMHBI T0J00paHa OCHOBHAS M JIOTIOJHUTEIbHAS
auTeparypa.

Pe3ynbraTom W3YUYCHHUS JIACIIUTUINHBI SIBIISICTCS dbopmupoBaHue
KOMITETEHTHOCTHOU c(pepbl CTYIEHTOB.

11. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOIHiA, MCIIOJb3yeMbIX IIPH OCYIIECTBICHUHU
00pa3oBaTeJIbHOr0 MpoLecca no AMCUMILINHE, BKJIKYas NepedyeHb He00X0AUMOro
MPOrpaMMHOIo odecriedeHust 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Kommniekr JUMIECH3NOHHOI'O IPOrpaMMHOro odecrneyeHuns:
1. Astra Linux Special Edition

CoBpemMenHbIe npodeccuOHAIbHbIE 0a3bl JAHHBIX H
NH(OPMANMOHHBbIE CTIPABOYHbIE CUCTEMBbI:
1. CrpaBouHas IIPaBOBasI cucrema
«KoncynwsrantlLirocy (http://www.consultant.ru).
2. NudopmanmonHo-o0pa3oBaTesbHblil mopTan OUHAHCOBOTO YHUBEPCUTETA.
- https://org.fa.ru, http://campus.fa.ru
CeprupunmpoBanubie NPOrpaMMHBIE M aNnapaTHbie CpPeACTBA

3alMThI HH(pOpMAMHU — HE IPETYCMOTPEHO.

12.  Onucanue MaTepuaIbHO-TeXHUYECKOl  0a3pl, HeoOXoAUMOH s
oCylIecTBJIEHHs 00pa30BaTeJIbHOI0 MpoLecca 1Mo AMCUHILINHE.

Jlnst ocymiecTBiaeHUs: 00pa30BaTEIBLHOTO MPOLIECcca MO JUCHUIUIMHE HEOOXOIMMO
UCIIOJIb30BaTh AyJIUTOPUHM, OCHAIIEHHbIE KOMIIBIOTEPOM U MPOEKTOPOM  JJIf
JEMOHCTpALUU Tpe3eHTaluui. s npoBeeHus: IPAKTUYECKUX 3aHATUN HCHOIb3YyeTCs
KOMITBIOTEPHBIN KJI1acC.


http://www.consultant.ru/
https://org.fa.ru/
http://campus.fa.ru/

