denepanabHOE rOCYIAPCTBEHHOE 00Pa30BaTENbHOE OI0/IKETHOE YUPEKICHUE
BBICIIET0 00Opa30oBaHus

«®UHAHCOBBIA YHUBEPCUTET IIPU IPABUTEJIbCTBE
POCCUUCKOU PEJEPALINUN»

(PuHAHCOBBIN YHUBEPCHUTET)

KpacHoaapcekuii puiiuan OuHyHHBEpCUTETA

Kadenpa «MatemaTuka u nuHpopmaTukar»

COI'JTACOBAHO

5
Kpadjioap
(DI/IHY ABEDCH

o
9

/ 73 .B.Cobone
«20» despans 2024 .
Xpous E.B.

51.0.02.04 KoMnbOTepHbIA NPAKTUKYM

Pabouas mporpamMma AUCITUTIITUHBI
JUISL CTYICHTOB, OOYYAIOIIUXCS 110 HAMPABJICHUIO MOJATOTOBKH
38.03.02 — MenemKMeHT
OII «YmpaBnenue OU3HECOM»
[Tpodunb: MeHeKMEHT OpraHu3aluu
(ounast hopma 0OyueHuUs)

Pexomenoosano Yuenvim cosemom Kpacnooapcrozo gpunuana @unynusepcumema
(npomoxoa Ne 12 om 20.02.2024)

Ooobpeno kageopoti « Mamemamura u uH@dopmMamura»
(npomoxon Ne 13 om 27.02.2024)

Kpacunonap 2024



YK 681.3.06

BBK 22.18a7

130

Penienzentsl: 1OKTOp (pU3MKO-MaTeMaTHUECKUX HayK, mpodeccop kadenpsl «MaTemaTuka u
uHpopmaruka» Kanaiinun E.H., kanaunar neparornueckux Hayk, JoleHT Kadenpsl «MaremaTuka u
unpopmaruka» [Iesakosa H.I'.

Xposnp E.B. «KommprorepHsiii npaktukym». PabGodas mporpamma i CTYICHTOB,
oOydaromuxcsi 1mo HampaBieHuio noarotoBku: 38.03.02 - «Menemxment», OIl «YmpasieHnue
Oousnecom», mpoduns: «MeHemkMeHT opranuzauun». - Kpacnomap: KpacHomapckuit dumman
QdunyHuBepcurera, kadpenpa «MaTtematuka u napopmaruka», 2024 r.

Huctumimna «KoMIOBIOTEpHBIM NPaKTHUKYM» OTHOCUTCS K MOJynio MareMaTUKu H
uHpopmatuku (MH(GOPMAIIMOHHBIA MOAYNb) HampaBieHus nmoarotoBkd 38.03.02 «MeHemKMEeHT»,
npoduns: «MeHeIKMEHT OpraHU3aIII».

B paOoueil mnporpamMme IUCHMIUIMHBI TPEJACTABICHBI LEIH W 33Ja4d  JUCHUTUIMHBL,
TpeOoOBaHUSI K pe3ysibTaTaM OCBOCHUS AMCLUUILIUHBL, COACpNKAHHE AUCIMIUIMHBI, TEeMaTHKa
NPAaKTUYECKUX 3aHATUH M TEXHOJOTHS WX TMpPOBEACHUS, (OPMBI CaMOCTOATENBHON pabOTHI
CTYJEHTOB, CHCTEMa OLIEHHWBaHUA, Yy4yeOHO-MeToaudyeckoe U UH(POPMAIMOHHOE oOOecredeHue
JUCIUIUINHBI.

38.03.02 MenemxMeHT
Yuebuoe uzoanue
Xpous E.B.

KOMIIBIOTEPHBIN [TPAKTUKYM
Pabovas mporpaMma AUCIUTUTAHBL
Dopmam 60X90/16. I'aprumypa Times New Roman
Yen. na. 4,6. Hz0. Ne om . Tupaosic 100 3k3. 3axaz Ne
Omneuamano 6 Kpacnooapckom gpunruane Quuynugepcumema

© Xpons E.B. 2024
© Kpacnonapckuii punman @unyHusepcurera, 2024



Conep:xkanue
(R & B 170 (53 5007205 0% (ST 1% (03 007 00 0105 0 50 G 4
2. Ilepedens miaHUpPyeMbIX pe3yIbTaTOB OCBOCHHS 00pa30BaTEILHON MTPOTPAMMBI C
yKa3aHUEM WHIUKATOPOB MX JIOCTHKCHUS U TNIAHUPYEMBIX Pe3yJbTaTOB 00yUYEHUS 110
D107 0 00700 010 05 (< 4
3. MecTo TUCIHUIUTMHEI B CTPYKTYPE 00Pa30BATEIBHBIX TPOTPAMM ......eervveerrrersseeesnss 6
4. OOBeM IUCIUILUIMHBI B 3a4ETHBIX €AUMHHUIIAX M B aKaJeMHYECKHX Yacax C
BBIJICJICHUEM 00beMa ayJUTOPHOM (JIEKIHMH, CEMHUHAPbI) K CAMOCTOSITENIbHOW PaOOTHI
(010 A F1 0] 1117003 SO PSP PRUPPTIS 6
5. CopepxxkaHue AUCHUINIMHBI, CTPYKTYpUpOBaHHOE€ MO TemaM (paszaernam)
JTYCHIUIUIMHBI ¢ YKa3aHHEeM UX 00beMOB (B aKaJIeMHYCCKMX Yacax) U BHJOB YUEOHBIX

T2 5B 7 1 S PP 6
6. 5.1 ConeprKaHUE JUCIIATIITHDL. .....vveeivrreesssreessssesssssseeessssesssssessssssesssssesssssesssnnnees 6
5.2. YICOHO-TEMATHUCCKII TITAH ..veeiuvvereisrrreesssreessssenssssssssssssessssssesssssesssssseesssssesssnsneens 9
5.3. ConepxaHue CEMUHAPOB, MPAKTHUECCKUX ZAHITHM] ...ecvuvveiirieiiiesiieenieesnieeasineesenas 10
6. IlepeueHp yuyeOHO-METOAMYECKOTO OOECIEUYEHUs JJIsi CaMOCTOSITEIbHOM pPabOThI
OOYYAIOIIMXCSI TIO JTACIIMTIITHHE ... e euvteeesstseaesnsseesssteeesssseesssseessssseessnsseessnsnesssnseessnsens 16
[lepedyerp BOIMPOCOB, OTBOJWMBIX Ha CaMOCTOSTEIBHOE OCBOCHHEC JWCIUILIAHEI,
(GhOopMBI BHEAYTUTOPHOU CAMOCTOSTEIIBHOM PAOOTBL ... vvvieeeiieeesiiieesiiieeesieeeesnieee e 16
[lepeueHp BOpOCOB, 3a1aHUM, TEM ISl HOATOTOBKH K TEKYIIEMY KOHTPOJIIO ........... 17
7. @oHA OIECHOYHBIX CPEACTB JUISI TIPOBEICHUS TIPOMEKYTOYHOM AaTTECTAINH
OOYYAIOIIMXCS IO JAHHOM JTUCIIUTIITHHE ...vvvveeissreesssrnessssseesssssessssssnesssssessssessssssesssnssnes 18
7.1 Onucanue nokazarenei U KpUTEPUEB OLICHUBAHUS KOMIIETEHIUM «.....ceeeruvvrennnee. 18
7.2 Bompochl njisi OIEHKMA 3HAHWM M YMEHHUMN, XapaKTepu3ymrlmx (HopMUpOBaHHE
X0 )Y 00 (S K £ 0105 0 CRUURRRTT PR 26
7.3 IIpakTUKO-OPUECHTUPOBAHHBIC 3ATIAHMS «.vvvveesirerrreeesssirrreeesssissneeesssssseessssssnesesssnsens 27
B 0 N - F PRSP 28
8. IlepeueHb OCHOBHOM W TOMOJHUTEIHLHON yUeOHOUM TUTEpaTypbl, HEOOXOAUMOM /ISt
Lo Tea:Y0ToI2 0% 6 005 (005 00 107403 05 COUE T 30
9. Ilepeuens pecypcoB HHOOPMALIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu « UHTepHETY,
HEOOXOAUMBIX JJISI OCBOCHMUS JUCIIUIIIIHDL. .......cevvvvvsnnseseeeseressssssssssssssssssssssssseseenes 30
10. Meroauyeckue ykazaHus Jyisi 00y4aromuXxcsl 0 OCBOCHUIO JUCHUTUIAHBL .......... 31

11. Ilepeyenr HHPOPMAITMOHHBIX TEXHOJOTHH, UCIIONB3YEMBIX MPU OCYIIICCTBICHHUH
o0pa3oBaTeIpHOTO TpoIecca MO JWCIMIUIMHE, BKJIIOYas IMepedeHb HEOOXOIUMOTO
IPOrPaMMHOTO o0ecriedeHus] 1 THPOPMAITMOHHBIX CTIPABOYHBIX CUCTEM. ....eeevvveensee. 31
12. Onucanve MatepuagbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM TSl OCYIIIECTBICHUS
00pa3oBaTEIBLHOTO MPOIECCA IO JUCIIATIIIHE . ..veeevvveeesreeeasreeessrneesssnnesssnessssseessnsnnes 32



1.

HaunMeHoBaHHe IUCIHHUIIINHBI

JuctunnnHa « KoMnbroTepHBIN MPaKTUKY M

2.

IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB OCBOCHUSI 00Pa30BaTeILHOM
NPOrpaMMBbl ¢ YKa3aHHEM WHIAMKATOPOB HUX JOCTHKEHHUS U IVIAHUPYEMbIX
pe3yJibTATOB 00yUYeHUsl 10 JUCIUIJIMHE.

JuciumnHa «KOMITBIOTEpHBIH TMPaKTHKYM» OOecredruBaeT (GopMHUpPOBAHUE
cnenyromux kommnerennuii: YK-4, YK-15, IIKH-2.

MCII0JIb30BATh
[IPUKIATHOE
[IPOrPaMMHOE
oOecriedeHre npu
pELICHUH
npodeccrnoHaIbHBI
X 3a7a4

METOJIBI ¥ CPEJICTBA
MOJTyYCHHS,
MpeICTaBICHNUS,
XpaHeHHs U 00pabOTKH
TTaHHBIX.

Kon HaunmeHoBanue Nuaukaropsl PesynbTaTnl 00yuyeHus (BjaageHus,
KOMIICTCH| KOMIIeTCHIHH JNOCTHKECHHU S YMEHHS ¥ 3HAHHUSI), COOTHECEHHBIE ¢
107071 KOMIIeTeHIIUH KOMIIeTeHIIUSIMU/MHAUKATOPAMH
AOCTH/KEHHUSI KOMIICTCHIIUH
YK-4 CriocoGHOCTh 1. Ucnonb3yeT ocHOBHBIE 3HATB: CTPYKTYPbI JAaHHBIX SI3bIKA

Python.

'YMeThb: HCIOJIb30BaTh PA3IMYHbIC
CTPYKTYpBI JaHHBIX [IPU PELICHUH 33134
po(heCcCUOHATLHOM

NesITeIbHOCTH.

2. JleMoHCTpUpYET
BIIaJICHUE
po¢eCCUuOHATBHBIM U
MakeTaMu MPUKIATHBIX
MpOrpamM.

3HATB: A3bIK IPOIrPAMMHUPOBAHUS
Python, paznuuHble BepcUH A3bIKA.
'YMeThb: mporpaMMHUpPOBaTh HA SI3bIKE
Python.

3. BoiOupaer
HEO0XO0IMMOEC
[PUKIIATHOES
[POrpaMMHOE
oOecIieyeHue B
3aBUCHMOCTH OT
[peraeMoi 3a1auu.

3HATH: HA3HAUYEHUE U BO3MOXKHOCTHU
MHTETPUPOBAHHBIX BU3YAJIbHBIX Cpell
IIpOrpaMMHUPOBAHHUSL.

'YMeThb: OCyIIECTBISATh MHCTAILISLHIO
MHTCTPHUPOBAHHBIX BU3YAJIIbHBIX CPCJ
[POrpaMMHUPOBAHUS U BBINOIHATh
HACTPOWKY €€ mapaMeTpoB.

4. Ucnonb3yer
MPUKIAIHOE
MPOrPaMMHOE
oOecneucHue s
[PEIICHUS KOHKPETHBIX
MPUKIIAIHBIX 3a/1a4.

3HaTh: pa3IMuHbIe OMOTMOTEKH S3BIKA
Python s perenust MaTeMaTHYECKUX U
HayYJHBIX 33J1a4.

'YMerh:. HCIIONb30BaTh OUOIIMOTEKH 1A
[pELIEHH S TOCTABJICHHOW 3a1a4u.




VK-15

CriocoGHOCTh
[peIeBaHTHO
peraeMpIM
3agauam
MCIIOJIb30BATh
MH(pOPMAaLOHHbIE
[pecypchl 1
MH(pOPMAIIMOHHO-
KOMMYHUKAI[HOHH
bIe TEXHOJIOTHH
TUTSL TOCTHIKCHHS
IeJIeii, CBI3aHHBIX
C
npoeCCHOHATBEHO
i 1eATeIbHOCTBIO,
o0ydeHueM,
Y4aCTHEM B JKU3HU
oOIIecCTBa U
npyrux cdepax
PKU3HH

1. CamocTosITeTHO
BBIOMPAET U UCIIOJIB3YET
nudpoBbIe CpecTBa
OOIIEHUS, OCYIIECTBIISAET
IMOVCK W/HWIIA CO3aHue
KOHTCHTA B COOTBETCTBHUH
C LIEITIBIO
B3aMOJICHCTBHUS, B TOM
YUCIIe JIJIS OpraHU3aIuu

3HATH: TCOPCTHUCCKUE OCHOBBI
1(poBBIC CPECTBA OOIICHUS, CO3TAHUS
KOHTEHTA B COOTBETCTBUH C IIEJIBIO
B3aMMOJCHCTBUS

YMeThb: CaMOCTOSTEILHO BEIOMPATh U
MCIIOJIb30BaTh ITU(POBBIE CPEACTBA
0OIIIEHNS, OCYIIECTBIIATH MOUCK /WK
CO3/1aHKEC KOHTEHTAa B COOTBETCTBUU C
[[€J6I0 B3aUMO/JICHCTBHS, B TOM YHCJIE JJIs

B3aUMOJACUCTBUSA U
KOMMYHUKAIIH C
MOMOIIBIO
1H(pOPMaLMOHHBIX
CHCTEM H/Mii IHU(POBBIX
CEpBUCOB U TEXHOJIOTHH.

COBMECTHOI OpraHu3alli COBMECTHOU JEATEIbHOCTH
eITEIbHOCTH.

2. Bnageer HaBbIKAMHU 3HATH. TEOPETUUECKHUE OCHOBBI
OpraHu3aIu OpraHU3aIMK B3aUMOJICHCTBUS U

KOMMYHHKAITH C TIOMOIIBIO
MH()OPMAIMOHHBIX CUCTEM H/WUITU
TU(POBBIX CEPBUCOB U TEXHOJIOTHIA
YMeTh: BJa/IeTh HAaBBIKAMU OPTaHU3AINH
B3aMMOJICHCTBHSI I KOMMYHHKAITUH C
MOMOIIBI0 UHPOPMAIITMOHHBIX CHCTEM
1/vH MQPOBBIX CEPBUCOB M TEXHOJIOTHIA

3. OcymecTBisieT mogdop
Y IPIMEHEHUE
Pa3IUYHBIX
MH(pOpPMaIMOHHO-
KOMMYHHKAI[HOHHBIX
CPEICTB JUIsl peIICHHS
00pazoBaTENbHBIX U
npodeccnoHambHBIX
3ajgad

3HATB. pa3IU4YHbIe HHPOPMALIMOHHO-
KOMMYHHUKAIIMOHHBIC CPEIICTBA JIJIsI
peleHHst 00pa30BaTEIbHBIX U
npogecCHOHaIbHBIX 3a7a4

YMeThb: OCyIIECTBIATh OO0 U
MPUMCHCHUC PA3JIMYHBIX
MH()OpPMaIIMOHHO-KOMMYHHUKAIIMOHHBIX
CPEICTB JUIsl peIIeHUs] 00pa3oBaTeIbHBIX
1 PO eCCHOHANBHBIX 33/1a4

ITKH-2

CniocoOHOCTh
MPUMEHSTh
MaTeMaTHYeCKHe
METOAbI AJIA
[peIIeHNs
CTaH)]apTHBIX
npodeCcCHOHATHHBI
X 3a7a4,
MHTEPIPETUPOBATH
MOJTyYCHHBIC
MaTeMaTHYeCKHE
[PE3YJIBTATHI

1. lemoHCTpHUpYeT
BHAHUSI MaTEMaTHYECKHIX
METO/I0B, IPUMEHSIEMBIX
B MCHEDKMEHTE

3HATh: MaTEMaTHYCCKHUE MCETOJBI,
MPUMCHACMBIC B MCHCIPKMCHTC
YMeTn: ACMOHCTPUPOBATDH 3HAHUA
MaTEMAaTHYCCKUX MCTOA0B,
IMPUMCHSICMBIX B MCHCI?KMCHTC

2. Ilpumenser
MaTeMaTHIECKHUE METOIbI
1 MOZIEITTH JUISI
000CHOBaHUS IPUHSITHUS
yIpaBIEHYECKUX
(911312071

3HATh: MaTeEMaTHYECKHE METOIbI U
MOJIENH JI71s1 00OCHOBAHUS IPUHSATHUS
YIpaBIEHYECKUX PEIICHUI

YMeTh: MPUMEHATH MAaTEMAaTHICCKUE
METOIBI K MOJEIIH IISI 000CHOBAHUS
MPUHATHS YIPABICHYCCKUX PEeIICHUI




3. ConepxarenbHo 3HaTh: pe3yJIbTaThl, I0JYYEHHBIE IIPH
MHTEPIPETUPYET MCII0JIb30BAHUN MaTEMAaTUUECKUX
[P€3YJIbTaThI, IOIY4YEHHBIE MOIEIEH

IIPY UCII0JIb30BAHUU 'YMeTh: conepkaTebHO

MaTEMaTUYCCKUX MHTCPIIPETUPOBATE PE3YJIBTATHI,
MOZEIIeH [1OJIy4E€HHBIC IIPU UCIIOIb30BAHUN
MATEMAaTHYCCKUX MOHCHeﬁ
3. MecTo IMCUMINVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHbIX IPOrpaMM

JucruminHa « KoMImbroTepHBINH MPAKTUKYM» OTHOCHTCS K MOTy IO
MaTeMaTUKH U HHQOpMaTUKHU (MHGOOPMALIMOHHBIA MOJTYJIh) HAPaBJICHHUS ITOTOTOBKU
38.03.02 «MenemxMeHT», Tpoduiab: «MEeHEIKMEHT OpraHu3aum.

JlucuumuinHa B3aMMOCBSI3aHa CO CISAYIOMMMH TUCITUTIIMHAMU:
«Marematukay, « MHbOpMaAIIMOHHBIE TEXHOJIOTHH B NMPO(HECCHOHATIBHOM

NEATEIbHOCTHY, « AHAJIN3 JaHHBIX).

4, O0beM TUCHUIUIMHBI B 32a4€THBIX €IMHUIIAX U B AKAJeMUYECKNX
yacax ¢ BblleJIeHueM 00beMa ayIUTOPHOM (JIeKIUH, CEMUHAPbI) U
CaAaMOCTOSITeJIbHOM PadoThI 00y4AKOIUXCH

5.
(pa3aesiam) TUCHUILUIMHBI ¢ YKA3aHUEM UX 00beMOB (B aKaJeMHUYECKUX 4acax) 1

Bug yuebnoii padotei mo | Beero (B3/eu | Cemectp 1 (B | Cemectp 2 (B
JUCLHUIIIINHE qacax) qacax) yacax)
Obmas TpyoeMKoCTS 4144 2172 2/72
JVCIATUTHHBI
KonTaktHas pabdora - 68 34 34
AyIUTOpPHBIE 3aHATHS
Jlexknuu - - -
CeMuHapbl, IPaKTHYECKHE 68 34 34
3aHSATHUS
CamocTosTenpHas padoTa 76 38 38
Bra npomexyTouHoi 3auer 3auer 3auer
aTTecTaluu

Conepmanne AUCHUIVIMHBI, CTPYKTYPHPOBAHHOC 110 TEMaM

BU/I0B Y4eOHbIX 3aHATH I

5.1 CoaepskaHue JUCUUIJINHBI

Tema 1. SI3bIKu NpOorpaMMupOBaHMS.

[TonsitTue s3pika mporpamMupoBaHusi. CHHTaKCHC H CEMaHTHKa S3BIKA.
CriocoObl peanu3alu sI3bIKOB: KOMITWIISALINS, UHTEPIPETALHs], CMEIIIAHHBIN TOIXO/I.

Knaccudukanms wu crneurduka NpPUMEHEHUs s3bIKa MPOrpaMMHUPOBAHUS
Python. f3bik mporpammupoBanust Python u ero mecrto cpeau ApYyrux s3bIKOB
nporpammupoBanus. Bepcun si3bika nporpammupoBaHusi Python, auctpuOyTuBbI
s3pika Python. YcranoBka Python, ycranoBka muctpubyTtmBa Anaconda. PaGora B
MHTEPAaKTUBHOM pEXuUME HHTepnperatopa. MHrepaktuBHas oOonouka [Python



notebook: mpuHIUIBI pabOTHI U TpUMeHeHus1. Cpeaa MporpaMMHUPOBAHUS.

Hcnonp30BaHne JOKYMEHTALUH.

Tema 2. Tunbl JaHHBIX U onepanuu si3bika Python.

PaGota ¢ yucnamu. basossie uncnoBsie TUIHI int U float. YucnoBsie uTepaibl.
OmnepaTopsl 1151 pabOThI C YHCIOBBIMU O0BEKTaMH. POpMATHI YHCEIL.

Bcerpoennsie pyHKIMM 1 Moaynu Uit paboThl ¢ unciaamu. [Ipeobpa3oBanue u
CMENIMBAaHUE B BBIPAKCHUIX 3HAUCHHUI Pa3HbBIX THIIOB.

Crpoxku. JIutepansl ctpok. CrnenanbHblie CUMBOJIBL. Omiepaliuu HaJl CTPOKAMU:
KOHKaTeHalMsi, TOBTOPEHUE, TOCTYI MO HHAEKCY, MOJy4Y€HHE MOJCTPOKH, IPOBEPKa
BXOJieHUA. DopmaTrpoBaHue CTPOK. ODyHKIUHA U METOJIbI A1 pabOThI CO CTPOKAMHMU.
PerynspHbie BbIpaKEeHHUS.

Crucku. Co3ganue cnucka. ['eHepatopsl crirckoB. Co3aaHue KONMHUM CIIHCKA,
IIOJIHAsE W TOBEPXHOCTHAs Komuu crucka. Onepanuy Haja CIHCKaMU: JOCTYIl K
JIEMEHTY IO HMHJEKCY, U3BJICUEHUE Cpe3a, KOHKATECHAlWs, ITOBTOPEHHE, IIPOBEpPKa
BxoxaeHus. [lepebop anemMeHToB criucka. MeTobpl CIIUCKOB: JOOABICHHUE U yAaJICHUE
JJIEMEHTOB, IOUCK D3JEMEHTa, COPTUPOBKa, MpeoOpa3oBaHHE CIHCKAa B CTPOKY.
MHOroMepHsI€ CIIHCKHU.

Koprexu. Co3nanue koprexa. Onepauuu Hag KOpTeKaMu. MeToabl KOPTEKEN.

CrnoBapu. Coznanue crnoBaps. Onepanuu HaJ cinoBapsiMu. [lepedop 31emMeHToB
cioBaps. MeTtonbl 11 paboThI CO CIOBAPSIMH.

MuoxectBa. Co3manue MHOXkecTBa. Ornepanuu  HAJ  MHOXECTBAMM:
oObeMHEHNUE, TIEpECEUEHUE, PA3HOCTh, J00aBIEHUE U yaalleHue 3iaemeHTa. [IpoBepka
HaJIM4Msl 3JIEMEHTa BO MHOXecTBe. CpaBHEHHME MHOXXECTB. MeToabl ajisi paboThl C
MHO>KECTBaMHU.

PaGora ¢ patoit u Bpemenem. llomydeHuwe TeKkyIie AaTbl MU BpPEMEHHU.
dopmaTtupoBaHue AaThl U BpemMeHu. Moynu datetime u calendar.

Tema 3. UucTpykuun B sisbike Python.

Omnepatopsl cpaBHeHus. Jlormdeckue ormnepatopbl. MHCTpyKUIHsS BETBIICHHS
if...else. Muctpykums unwmxma while. WMuctpykuum break, continue, pass, else.
WNuctpykuus nukia for.

Tema 4. @yHkuum, MOAYJIH, (pailiibl, HCKIIOYCHUS.

Oyukiuu. Coznanue ¢ynkuuu. WHetpykuumsa return. BbizoB  QyHKIuu.
[lepenaua aprymentoB B (yHkiuio. HeoOsi3arenbHble aprymMeHTbl. DYHKIUU C
NEPEMEHHBIM YMCIIOM apryMeHTOB. [ 100alibHbIE U JIOKAJIbHBIE TIEPEMEHHBIE.

AHoHUMHBIE (QyHKUMH. DyHKUMH-TeHepaTophl. JlekopaTopbl  (GYHKUIHUM.
Bnoxxennsie Gpynkiuu. PexypcuBHbie (PyHKIIMH.

Monymu. Wnctpykimun import u  from. CozmaHue #  HCIOJIB30BaHUE
coOCTBEHHBIX Moyei. O0630p cranmapTHoM Oubimorekn Python.

@aitnbl. Metogsl 11 paboThl ¢ TEKCTOBBIMU (aitnamu. OyHKIUU 111 PabOTHI
¢ ¢arinamu. [lepenanpasnenue BBoga/BeiBoga. CoxpaHeHne 00BEKTOB B (paii.

Uckmrouennst. OOpabotka wuckmouenunit. HWHCTpyknus try ... except.
[Tonyuenue nadopmauu 06 uckioueHuu. Co3aanne HOBBIX HCKIIIOUEHUH.

Tema 5. CranaapTHasi 0M0/IM0TeKAa, HANIMCAHUE CLIEHAPUEB.

O630p cranmaptHoit OumOmmMoreku Python. Berpoennbie ¢ynkuuu Python.
Pabora ¢ ¢aitmamu: uyreHue, 3amuch, onepanuu ¢ (aitnamu U katajsoramu. Moayiu
JUIA  B3aUMOJCWUCTBUS C OINEPAUMOHHOW CHUCTEMOW: Sys, o0s. Moaym mis



MaTeMaTUYeCKUX omnepanuii u paboThl CO ClIy4yaWHbIMM 4Yuciamu: math, random.
Monynu nnst paGoTel ¢ gaToii W BpemeHeM: time, datetime, calendar. OG630p
OMONMMOTEeK MJid pEelIeHUs MaTeMaTHYeCKMX M HayyHbIX 3agad (SymPy, NumPy,
Matplotlib). 10 Opranuzanus ¢aina cuenapus, nepemeHHas _ name . KoHrtekct
BBINIOJIHEHUA clieHapueB. Texkymmii pabounid kaTanor, (aiiabl MU MOyTh IOUCKA
MoAyJell. AHalM3 apryMeHTOB KOMaHIHOW CTpoKH. CTaHAApTHBIE MOTOKH BBOJA-
BBIBO/IA U [I€pEHAIIPaBICHUE IOTOKOB BBOIa-BBIBOA.

Tema 6. O0beKTHO-OPHEHTHPOBAHHOE POrPAMMHUPOBAHME.

ba3oBpie  OpHUHIMIBI  OOBEKTHO-OPUEHTUPOBAHHOIO  MPOTrPaAMMHUPOBAHMS:
WHKAIICYyIALKs, HacueaoBanue, nonumopdusm. Kmaccor B si3pike Python. MHcTpyKkims
class. Coznmanue sk3eMIuisipa Kiacca. ATpuOYTHl Kilacca M JK3eMIUIsIpa Kiacca.
Metonbsl knacca. Konctpykrtop m aectpykrop. CTaTMdecKHME METOIbl. 3aKpbIThIE
meToasl U atpuOyTsl. CoiicTBa. HacnenoBanue. MHOXECTBEHHOE HacielOBaHHE.
AbGcTpaktHbie MeTonbl. Ilepeompenenenne meronoB. Mrepatopbl, KOHTEWHEpHI,
NIEPEYNCIICHUS.

Tema 7. PazpaboTka rpadpuuecknx narepgeiicos.

CoObITHIIHO-OpUEHTHpPOBaHHOE TIporpammupoBanue. CoObitre. OOpaboTUMK
coObITus. [lukn oOpaboTku coObITHl. MIHCTpyMEHTHI NIl cO34aHusl IpauuecKux
untepgericoB  noawszoBarenss (GUI). OcHoBHble OUMONMOTEKH TrpapUUECKUX
untepderico B Python: tkinter, PyQt, PyGTK.

Tema 8. Cpena R. /lannbie B R. Kitaccesl, 00beKTbI, THIIBI, CTPYKTYPHI

VcranoBka cpenbl R. Ilonarwe HabGopa W CTPYKTYyphl HOaHHBIX. Bekrtop,
cnocoObl 3anaHua. CHMBOJIBHBIE BEKTOPbI M CTPOKH. YHCIOBBIE W JIOTMYECKHE
BEKTOpBI. 3aJaHMe HMMEH D3JEMEHTaM BEKTOpOB. BekTtopel W uHAeKchbl. DyHKIMA
which(). 3ananue marpuiipl. Onepaiuy Haj MaTPUIIAMH U UHJIEKCaMu. MHOTOMEpHbIE
mMaccuBbl. Criucku. @akToOpbl U TaOIUIIBL.

TexHonorun noaydeHust AaHHbIX. KinaBuatypHsii BBOA. MIMIoOpT naHHBIX U3
paznuyHbIXx ucTouHukoB. WMmmopt wu3 daiimoB CSV, Excel, XML-daiinos.
W3Bneyenne gaHHbIX W3 web-cTpanul. MnopTt naHHbIX U3 0a3 JaHHBIX. DyHKIUSA
scan( ). @ynkuuu read.table() u read.csv(). BeiBon nanubix. DOyHkuus write().
Oynkuwms cat(). yukiuu write.table(), write.csv() u write.csv().

Tema 9. Ynpasiasiomue KOHCTPYKIMHU A3bIKA 1 MaTeMaTHKa B R

[ToBTOpEeHue u LKKIbI. BoilonHeHre npu HacTyIuieHnu ycioBusi. Onepatop if.
Omneparop ifelse. Onepatop for. Onepatop while. OnepaTtopsl repeat, break u next.
Omneparop switch. [Ipocteiiiue onepanuu. Jlorudeckue oneparuu. MaremaTudeckue
¢bynkuunu. Tpuronomerpuueckue QyHkuuu. Onepauuyd HaJad  KOMIUIEKCHBIMU
NIEPEMEHHBIMH.

CrannaptHas popma 3amganus GyHkiuu. Apryment. @opMalibHbIe apTyMEHTHI,
JOKaJlbHble TIepeMEHHble M CcBOOOnHbIe mepeMeHHble. [lomHas ¢opma 3amaHus
dbynkuun. CunsHoe npucBauBanue. Komanner apply(), sapply() u lapply(). [Ipumeps
HanucaHus PyHKUIUN C UCTIOJIb30BAaHUEM YIIPABIAIOMINX KOHCTPYKIIHIA.

Coznanne nepemeHHbIX. [lepenMeHOBaHHE U TNEPEKOJUPOBKA MEPEMEHHBIX.
[IponyuieHHsie 3HaueHus. VckiloueHHe MPOMYyUIEHHBIX 3HAYE€HUNW U3 aHaIu3a.
[IpeoOpazoBanue Tunos. CopTupoBKa U 00beIMHEHHE HAOOPOB aHHbIX. JJoOaBieHue
CTOJIOIIOB U CTpOK. PazneneHue HaOOpPOB NaHHBIX Ha cocTaBistomue. [IpumeHenue
GyHKUIMIA K MaTpULlaM U TaOJIMIaM TaHHbIX.



Tema 10. I'padpuyeckue BO3MOKHOCTH si3biKa R.

['paduueckoe mpeacTaBieHne NaHHbIX, Tpaduueckue napamerpbl. CUMBOIBI U
nuHud. [[Bera. Xapakrepuctuku tekcra. Pazmepsl auarpamm u nosier. Hactpoiika

napamMeTpoB oOceid M YCIOBHBIX O0O3HAYECHUM.

AnHoTanuu. O0beIMHEHUE TUarpPaMM.

Cronbuateie quarpammsbl. [IpocTeie nuarpamMmbl, COCTaBHBIE U JUArPaMMBI C
rpynnupoBKOM. Jluarpammel i cpegHux 3HadeHW. Kpyrosble auarpammel.
['ucrorpammsl. /lnarpammel pazmMaxoB. TodeuHble THArPAMMBI.

5.2. Y4yeOHO-TEMATUYECKUM IJIAH

OnopHble  JTUHUMU.

Jlerenna.

TpyaoeMkocTh B yacax

KonrakTHas padoTa- AyautopHas padora

HanMeHOBaHHEe TeMbI DopmbI
Nen/ (paznena) C TeKyllero
1 pl/lc HHHJ'II/IHLI B amoeron KOHTPOJIsA
AHCIY Ccero Jlexumm CeMMEADEL TeJIbHasA yeneBaemMocTH
Oo6mas PBL, paGoTa
MMPAKTHUYCCKHUC
3aHATHUSA
1 [SI3piku 14 7 7 7 CamocTosTenbH
POrPaMMHUPOBAHUS. bIc PaOOTHI.
Y4acTtue B
pElIeHnH 3a1a9
Ha
2 (Tunbl JaHHBIX U 14 7 7 7 [PaKTHICCKUX
Orneparuu si3pIKa SAHATHAX.
Python.
Y CobGecenoBanust
3 HHcTpyKIuH B 14 6 6 8 [0 IOMAITHAM
s3bike Python. 3a1aHUSIM.
4 DyHKIIMH, MOTYJIH, 15 7 7 8
(aitnel,
HCKITFOUCHMS.
5  |CrangaprtHas 15 7 7 8
OnobmoTexa,
HaIlMCaHHUE
CIICHApHEB.
Hroro (2ii cemecTp)| 72 34 - 34 38
6  |O6bexTHOOpHEeHTHD | 14 7 7 7
OBaHHOE
MPOrpaMMHUPOBAHHE.




Pa3paboTka
rpadu4ecKux
HHTEP(ENCoB.

14 7

Cpena R. Jlanueie B
R. Kmacchr,
OOBEKTEI,

TUIIBI, CTPYKTYPHI .

14 6

Y pasiisitonue
KOHCTPYKIIUU SI3bIKA
1 MaTeMaThka B R

15 7

10

[ padpuaeckue

R

BO3MOXXHOCTH SA3bIKa

15 7

Hroro (3ii cemectp)

72 34 -

34 38

B 11€J10M I10 JUCIIUILINHE

144 68 -

68 76

5.3. ConepskaHue CEeMMHAPOB, NPAKTHYECKUX 3AHATHH

HaumeHoBaHue IlepeyeHb BOIPOCOB st @®opMbI IPOBEACHUSA 3AHATHH
TeM (pa3eJioB) 00Cy’KIeHHs HA CCMHHAPCKHUX,
AUCUHMILINHBI NPAKTHYECKUX 3aHATHSAX,
PEeKOMeHAyeMble HCTOYHUKHU W3
pasaenoB 8,9 (yka3biBaeTcs
pasjeJ1 ¥ NOpsAAKOBLII HOMeP
HCTOYHHUKA)
1-it cemecTp
Tema 1. Cpena nporpammupoBanusi. Pabora | KoMboTepHbIE CUMYIISIITUN
S3bIkH B peKUME UHTEPIpETaTOpa: (mpakTUYeCKUe 3aHATUS B
IPOrpaMMUpPOBaHUs | Pekomenoyembie ucmouHuKu: KOMITBIOTEPHOM KJIacce, MpH
Ochosnas rumepamypa - 8.[1,2] KOTOPBIX CTYJEHTBI «OO0YJaroTCst
Jlononnumenvhas rumepamypa - JeiicTBHEM» B YCIIOBHSIX,
8.[1-3] CMOCOOCTBYIOLINX MPAKTUIECKOMY
MIPUMEHEHUIO HABBIKOB TIPHU
BBITIOJIHEHUH MU
npodeCcCHOHATBHBIX
00s13aHHOCTEN ).
3aHATHS B UHTEPAKTUBHOU (hopme B
BHUJIE JUCKYCCHM.
DTanbl 3aHATUSA:
- UHJUBU]IyaJIbHOE BBITTOJIHEHUE
3aJaHUuN
- TPYIIIOBOH pa30op pe3yIbTaToB
BBIITOJTHEHUS 3aJaHUH.
Tema 2. Pabora ¢ uncnamu. bazosbie KomMmnbrotepHsle cumMysiun

Tune! JaHHBIX U
Onepanuu si3bIka
Python

yucnoBsle TUIHI intu float.
HucnoBbIE TUTEPHL.
OmnepaTopsl 1jist paboTHI C

(mpakTUYeCKUe 3aHATUS B
KOMITIBIOTEPHOM KJIacCe, IPU
KOTOPBIX CTYJEHTHI «00yJaroTCst




YHCIIOBBIMH OOBEKTAMH.
PopMaTsl YKCell.

Pexomenryembie ucTou
Bcerpoennbie GpyHKIMU 1 MOAYIIN
IUIs1 pabOTHI C YUCIIAMH.
[IpeoOpa3oBaHue U CMEIIUBAHKE B

BBIPOKEHUSX  3HAUYEHUH  Pa3HBIX
THUIIOB.

Ctpoknu. Jlutepanel CTPOK.
CrnenuanbHble CUMBOJIBL.

Onepanuu HaJ CTpOKaMHu:

KOHKaTeHalusl, IOBTOPEHUE, TOCTYI
10 UHJEKCY, OJy4eHHE MOJCTPOKH,
IIPOBEPKA BXOXKACHMUSL.
®opmatupoBanue CTpoK. DyHKUMU
U METOJIbI JUIs pabOThI CO CTPOKAMH.
Perynsipublie BbipakeHus
Crnucku. Coznanue
['eneparopsl CIIUCKOB.
Co3manye KOIMHU CIMCKA, IOJIHAS U
MMOBEPXHOCTHAsI KOIMH CIHCKA.
Onepauuu HaJ CIUCKaMM: JOCTYH K
3JEMEHTY 0 UHACKCY, U3BICUCHUE
cpe3a, KOHKaTeHalus, [OBTOPEHUE,

CITMCKa.

MpOBEpPKa
Bxoxaenus. Ilepebop siemMeHTOB
CITMCKa.

MeToabI CIIMCKOB: 100aBIEHUE U
yAaJleHHe DJICMCHTOB, IMOKCK
DJIEMCHTA,

COPTHUPOBKA, npeobpazoBaHue
CITHCKA B

CTPOKY.

MHOroMepHBbIE CIIUCKH.

Koprexu. Co3ganue  Koprexa.
Onepanuu HaJ KOpPTEKaAMH.
Meroasl KOpTexei.

Cnoapu. Co3nanune cJoBaps.
Onepanuun HaJ CJIOBAPSIMH.
[lepeGop  27meMeHTOB  cloBaps.

MeTtos! 11t pabOTHI CO CTOBAPSIMHU.
Mmuoxecta. Co3manne MHOKECTBA.
Onepanun  HaJg  MHOXECTBAMU:
00beINHEHHE, MepeceveHue,
Pa3HOCTh, T0OABIECHUE U

yIaJICHHUE dJIEMEHTA.

IIpoBepka HanM4Msl JIEMEHTA BO
MHO)kecTBe. CpaBHEHHE MHOKECTB.

MeTtoab! IS paboThI c
MHO>KECTBAMH.

PaGora ¢ pmaroii u BpeMeHeM.
[Tonyyenue Tekymed nmarel U

BpeMeHU. DopMaTUpOBaHKUE NAThI U
BPEMEHH.

JeiicTBHEM» B YCIIOBHSIX,
CIOCOOCTBYIOUINX MPAKTUIECKOMY
NPUMEHEHHUIO HaBBIKOB IIPU
BBITIOJTHEHUHN HMH
npodeccuoHaNbHBIX
00s13aHHOCTEH ).

3aHATHS B UHTEPAKTUBHOU (popMme B
BHUJE JUCKYCCHIA.

DTanbl 3aHATHSL:
-MH/IUBHUTyaJTbHOE BBITTOJTHEHUE
3aJaHUN

- TPYNIoBOM paz0op pe3yIbTaTOB
BBITIOJTHEHUS 33/1aHUN.




Mopynu datetime u calendar.
Monynu datetime u calendar.
Pexomenodyemvie ucmounuxu:
Ocnosnas iumepamypa - 8.[1,2]
Hononnumenvnas iumepamypa -

8.[1-3]

Tema 3.
WNHucTpykuun

B

s3pike Python.

[Tepemennsie. [IpaBuna
MMEHOBAHUS

MIePEMEHHBIX. [IpucBanBanue
3HAUYCHUS

MIePEeMEHHBIM. Junamuueckas

thnu3anysa. [loHdaTue o cUeTyuKe
CCBUIOK  H cOopke Mycopa.
[IpoBepka u mpeoOpazoBaHNE TUIIOB
JTAHHBIX. Y JaleHUE TIEPEMEHHOM.

CrpykTtypa IIPOrPamMMBl.
KomMmentapuun. bnok. IIpaBuna
odopmiteHHS OTCTYTIOB.
HNucrpykuus MIPUCBANBAHMUS.
I'pymnmioBoe [IPUCBAVBaHUE.
Komb6unupoBanHusie

WHCTPYKIIMY TPUCBANBAHHUS.

BBon nannbix. BeiBojg pe3ynbraToB
paboTHI TPOTPAMMBIL.

@ynkuun input u print. [Tapamerpsl
¢byHKIMY print.
Oneparopsl
Jlornueckue
orneparopsl and, or, not.
Wucrpykuus Bersnenus if...else.
[IpoBepka HECKOJIBKUX YCIOBUU.
WHceTpykuus LUKJIa while.
Wuctpykuus nukna for.

dyHKnuA range.

Wucrpykiuubreak, continue, pass,
else.

Pexomenoyemvie ucmounuxu:
Ocnosnas iumepamypa - 8.[1,2]
Lonornumenvnas aumepamypa -

8.[1-3]

CpaBHCHHU:L.

Kommnbrotepubie cumymsinuu
(mpakTUYeCKUE 3aHATHUS B
KOMITBIOTEPHOM KJIacce, Mpu
KOTOPBIX CTYACHTHI «00y4aroTCs
NEHCTBUEM» B YCIIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTHIECKOMY
MIPUMEHEHUIO HABBIKOB TIPHU
BBITIOJTHEHHH UMU
npodeCcCHOHATBHBIX
00s13aHHOCTEN ).

3aHATHS B UHTEPAKTUBHOU (hopme B
BUJIE TUCKYCCHM.

OTarbl 3aHITHUS:

-MHAUBUYaJIbHOE BHITIOJIHEHHE
3aJaHuN

- TPYIIIOBOM pa3doop pe3yNnbTaToB
BBITIOJTHEHUS 3aJJaHHH.

Tema 4. Oynkuuu,

MOJTyJIH,

HUCKIIIOYCHHUA.

daiib

Oynkuun. Co3znanue QyHKINM.
WNHcrpyknnsa return. Bri3oB
(GyHKIMH.

[lepenaya apryMeHTOB B (DYHKIIHIO.
HeoGs3aTenbHble apryMEHTHI.
OYHKIMM C TMEPEMEHHBIM YHCIOM

apryMEHTOB.

I'moGanbHbIE u JIOKaJIbHbIE
MepeMEHHBIE.

AHoHuMHBIE QyHKIMHA. DyHKIMH-
TE€HEPaTOPHI. JlexopaTopsl
byHKIMA.

Bnoxenusie GbyHKIUY.

PexypcuBHbIe




dbyHKIIH.

Monaynu. HWHCTpykumu import u
from. Co3gaHue M HCMOJNB30BAHUE
coOCTBeHHBIX  Moayieid.  O0630p
cTaHgapTHoOU 6mbmmoTtexku Python.
Daiinbl. MeToasl 11t paboThI C
TeKCTOBbIMU ~ (paitmamu. DyHKIHMN
TUTSL paboThI c daitmamu.
[lepenanpaBienue BBOJa/BBIBOJA.
Coxpanenue 00bEKTOB B (hail.
HcknroueHus. O6paboTka
nckioyeHuii. Mucrpyknus try
except. [Tonyyenne nundopmanuu 06
uckmovyeHnn. CozaHne  HOBBIX
HCKJIFOYEHUH.

Pexomendyemvie ucmounuxu:
Ocnosnas rumepamypa - 8.[1,2]
Jonornumenvnas aumepamypa -
8.[1-3]

KommnbrorepHbie cuMysiiuu
(mpakTHyUecKue 3aHATUS B
KOMITBIOTEPHOM KJIacce, IpU
KOTOPBIX CTYAEHTBI «00y4aroTCs
JNEHUCTBHEM» B YCIIOBUSIX,
CIOCOOCTBYIOUINX MPAKTUYECKOMY

Tewma 5. IIPUMEHEHHIO HaBBIKOB IIPU
CranpaprtHas bubnuoreku 1 peneHus BBINIOJTHEHUH UMU
O6ubnuoreka, MaTeMaTHYeCKUX M HAYYHBIX 3aJ1a4 | Ipo¢eCcCHOHATbHBIX
HaIKMCaHUe (SymPy,  NumPy, Matplotlib). | o6s3anHOCTEH).
CLIEHApHEB. Monynu nans paboTel ¢ JaTod | | 3aHATUS B MHTEPAKTUBHOM (opMme B
BpeMeHeM. KOHTEKCT BBINOIHEHMS | BUAE JUCKYCCHM.
CLICHAPHEB. DTarnbl 3aHITHS:
Pexomenoyemvie ucmounuxu: -MH/IMBUTyaJIbHOE BBIIIOJIHEHUE
Ocnosnas tumepamypa - 8.[1,2] 3aJaHul
Lononnumenvnas rumepamypa - - IPyNIOBO pa300p pe3ysIbTaToB
8.[1-3] BBITIOJTHEHUS 3/ TaHUH.
2-ii cemecTp
Kitaccrr B A3BIKE Python. | KomnbroTepHbie cumynsnuu
Wnctpykims  class.  Co3manue | (MpakTHYECKHE 3aHATHUS B
9K3eMILIsApa Kiacca. KOMITBIOTEPHOM KJ1acce, Mpu
ATpubyThl KJacca M HK3EMIUIIpa | KOTOPBIX CTYAEHTHI «00yUYatoTCst
KJ1acca. JIEWCTBUEM) B YCIIOBUSIX,
3aKphIThIe aTPUOYTHI. CMOCOOCTBYIOLINX MPAKTUIECKOMY
Tema 6. Meroasl knacca. Mcnonp3oBaHUE | IPUMEHEHHIO HABBIKOB IIPU
CCBUIKM Ha DJK3EMIUIAp Kjacca. | BBIIIOJIHEHUU UMU
OOBEKTHOOPUEHTHP
Cratudeckue MeTonbl. 3aKpbIThle | MPOPECCHOHANBHBIX
OBAMHOE Metonbl. CrenuanbHble METONBI. | 00S3aHHOCTEH).
IIPOrpaMMHUPOBAHHUE.

[Teperpy3ka omneparopos.
Hacnenosanue. MHOXXECTBEHHOE
HacJIEIOBAHHUE. AOcTpakTHBIC
MCTO/IBI.

CpoiicTBa KJ1acca.

Pexomenoyemvie ucmounuxu:
Ocnosnas rumepamypa - 8.[1,2]

3aHATHS B UHTEPAKTUBHOU (popMme B
BUJE JUCKYCCHIA.

OTansl 3aHATHSL:

-UHAUBUyaJIbHOE BHITIOJIHEHHE
3aJaHuN

- TPYMIIOBO# pa300p pe3ysIbTaToB
BBIITOJTHEHUS 3aJaHUH.




Jlononnumenvnas numepamypa -

8.[1-3]

Tewma 7. Pazpabotka
rpaduIecKux
uHTEp(EHCoB.

CoOBITHITHO-OPHUEHTHPOBAHHOE
MIPOrpaMMHUPOBAHHUE.

CoOritre. OOpabOTYHK COOBITHS.
Huka 06paboTku COOBITHHA.
WNHcTpyMeHTHI U1 CO3aHus

rpadu4ecKux uHTEepdEiicoB
nonb3oBarens (GUI).

Pazpabotka rpapuuecKux
HHTEP(DEHCOB. Coznanue u
HacTpoiika 6a30BOT0 OKHA.
DNeMeHThI rpaduyecKoro

unTepdeiica (Bumkersl). Co3nanue
U KOH(MUTYPUPOBAaHUE BUJKETA.
MeHexep pa3MeIeHus.
Hcnonb3oBanue snemeHToB Button
(Knomka), Label (Hagmucs), Entry
(ITome BBOIA).

Hcnons3oBanne cTaHIapTHBIX
JTMAIoroBbIX OKOH. OO0paboTKa
COOBITHH.

Pexomenoyemvie ucmounuxu:
Ocnosnas iumepamypa - 8.[1,2]
Jononnumenvnas umepamypa -

8.[1-3]

Komnbrorepubie cumymsinuu
(TIpaKTUYECKUE 3aHATHUS B
KOMITBIOTEPHOM KJIacce, Mpu
KOTOPBIX CTYACHTHI «00y4aroTCs
JNEHUCTBHEM» B YCIIOBUSIX,
CHOCOOCTBYIOLIUX MPAKTHIECKOMY
MPUMEHEHHUIO HABBIKOB TIPH
BBINOJIHEHUHU MU
po(hecCHOHATLHBIX
o0s13aHHOCTEN ).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BUJIE JUCKYCCHUH.

OTalbl 3aHATUS
-MH/IMBUTyaJIbHOE BBIITOJTHEHUE
3aJaHui

- TPYIIOBOM pa3doop pe3ynbTaToB
BBITIOJTHCHHS 3aJaHUH.

Tema 8. Cpena R.
Jlanubie B R.
Knaccel, 00BEKTEHI,
THUIIBI, CTPYKTYPHI .

VYcranoBka cpenel  R.  Ilonsdrue
Ha0opa U CTPYKTYPHI TaHHBIX.
BexTop, criocoOsI 3a1aHusl.
CHUMBOJIbBHBIE BEKTOPHI 1 CTPOKHU
UucnoBble U JIOTUYECKUE BEKTOPHI.
3ananue UMEH aJeMeHTaM
BEKTOPOB.

Bexkrops! n unaekcel. yHKusa
which().

3aganue matpuipl. Onepanun Haz
MaTpulaMu u WHJIEKCAMH.
MHoromepHsbie

MaCCHUBBI.

Crucku. @akTopsl U TAOJIHIIBI
TexHOonoruu noyyeHus: JaHHBIX.
KitaBuaTtypHBbIi1 BBOA.

NMnopT naHHbIX U3 pa3audyHbIX
ncToyHukoB. Mmmnopt u3 aiinon
CSV, Excel, XML-daiinos.
Nmnopt TAaHHBIX.
OyHKIHU
s scan().

Oyukmun read.table() u read.csv().
Pexomenoyemvie ucmounuxu:
Ocnosnas iumepamypa - 8.[1,2]
Jlononnumenvnas rumepamypa -

8.[1-3]

KomMmmbrotepHbie CUMYTISIIUN
(mpakTHUecKue 3aHATHS B
KOMITbIOTEPHOM KJI1acce, pu
KOTOPBIX CTYJEHTBI «00ydaroTCst
JeiCTBHEM» B YCIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTHYECKOMY
MPUMEHEHHUIO HaBBIKOB TIPU
BBITIOJTHEHUHN HMH
npodhecCuOHaTBHBIX
00s13aHHOCTEN ).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BHUJE JUCKYCCH.

DTanbl 3aHITHS:
-MHJIUBH Ty AJTbHOE BBITTOJTHEHUE
3aJaHuN

- TPYNIOBOM paz0op pe3yIbTaTOB
BBITIOJTHEHUS 33/ TaHU.

Tema 9.

BriBog nanabix. @yHKIMs write().

KomMmmbploTepHble CUMYJISIITUT




Ynpasnstomume
KOHCTPYKIIMU SI3bIKA
U MaTeMaThka B R

Oynknus cat().

Oyukiuun write.table(), write.csv() u
write.csv().

IToBrOpenue u nUKiIbl. BelonHenue

npu HACTYIUICHUH YCIIOBHSI.
Onmneparop if.

Omnepatop ifelse. Oneparop for.
Omneparop  while.  Omneparopsr

repeat, break u next.

Omneparop switch. [Ipocreiine
orepanuu. Jlormueckue oneparmu.
MaremaTrueckue GpyHKIUH.
CranpaptHas ¢popma 3aaHus

byHKIIUN
AprymeHr. dopmanbHbIe
apryMEHTHI, JIOKaJIbHBIE

MIepeMEHHbIE U CBOOOHBIC
nepemennsie. [lomnas hopma
3a/1aHUs

GbyHKIHH.

[Ipumeps! Hanucanust GyHKIUIH C
Hcnons30BaHneM yHnpaBisOMINAX
KoHcTpyKuuid Co3nanue
MIEPEMEHHBIX.

[lepenmeHOBaHNE U IEPEKOANPOBKA
nepeMeHHbIX. [IpomyiieHHbIe
3HAYEHMS.
Hckmrouenune
3HAYEHUM u3
[IpeoOpa3oBaHue THIOB.
Pexomenoyemvie ucmounuxu:
Ocnosnas umepamypa - 8.[1,2]
Jlononnumenvnas aumepamypa -

8.[1-3]

MPONYIIEHHBIX
aHausa.

(TIpaKTUYECKUE 3aHATHUS B
KOMITBIOTEPHOM KJIacce, Mpu
KOTOPBIX CTYJEHTHI «00yJaroTCs
JEUCTBUEM» B YCIIOBUSIX,
CIOCOOCTBYIOIIUX MPAKTUYECKOMY
MIPUMEHEHUIO HABBIKOB MIPHU
BBINOJIHEHUHY MU
npodeccnoHaTbHBIX
00s13aHHOCTEN ).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BUJIC IUCKYCCUM.

OTalbl 3aHITUS
-MHIMBUTyaJIbHOE BBITTOJTHEHUE
3aJaHui

- TPYIIIOBOM pa3dop pe3yIbTaToB
BBIIIOJTHCHHS 3aTaHHIA.

Tema 10.
['papuueckue

BO3MOXHOCTH A3bIKa
R

CoptupoBka ¥ 00BEAMHEHHE
HabOpOB TaHHBIX.
I'padpuueckoe npe/CTaBIeHNE

JaHHBIX, rpaduueckre napaMeTpsbl.
CumBoubl u uHuH. LBera.
XapakTepuUCTUKHU TEKCTA.

Pasmepel guarpaMm M MOJEH.
Hactpoiika mapameTpoB oceil u
YCIIOBHBIX 0003HAYEHUH.

Jlerenna.

Annotanuu. O0beTuHEHHE
JUarpaMM.

Cronbyarbie TuarpaMMel.

[IpocTele quarpaMMsl, COCTaBHBIE U
JMarpaMMbl ¢ TPYIITUPOBKOM.
JlmarpaMMmBbl U1l CpETHUX
3HAYEHUU.

I'ucrorpammel. JlnarpamMmel
pa3maxoB. ToueyHble TUarpamMMBbl.
Pexomendyemvie ucmounuxu:

KomMmrmbroTepHbie CUMYTISIIUN
(MpakTHYeCKUE 3aHATUS B
KOMITBIOTEPHOM KJIacce, Mpu
KOTOPBIX CTYJIEHTHI «00YyUJaroTCst
JeCTBHEM» B YCIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTUYECKOMY
MPUMEHEHHIO HaBBIKOB TIPU
BBITIOJTHEHUH HMH
npodeccnoHaIbHbBIX
00s13aHHOCTEN ).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BHUJE AUCKYCCHI.

DTanbl 3aHATHUSA:
-MH/IMBUTyaJIbHOE BBIITOJTHEHUE
3aJaHuN

- TPYIIOBOM pa3dbop pe3ynbTaToB
BBITIOJTHEHUS 3aJJaHU .




Ocnosnas rumepamypa - 8.[1,2]

Lonoanumenvhas numepamypa -
8.[1-3]

6. [lepeyeHnb yueOHO-MEeTOAUYECKOTO 0DeCTIedeHHUsI VI CAMOCTOSITeJIbHOM

padoThI 00Yy4AKOIIMXCS MO0 JUCHHUIJIMHE

IlepeyeHb BONIPOCOB, 0OTBOAMMBbIX HA CAMOCTOSITE/IbHOE OCBOCHHE
AMCHUIUINHBI, GOPMBbI BHEAYAUTOPHON CAMOCTOSATEIbHON PadoTHI

HaumenoBanue TeM

IlepeyeHb BONpPOCOB, OTBOAMMBIX HA

®opMbl BHEAYIUTOPHOI

(pa3neJioB) CaMOCTOSATEIbHOE OCBOCHHE CaMOCTOSITeIbHOM PadoThl
AUCHHILIMHBI
Tema 1. Cpena nporpammupoBanus. | Pabota ¢ ocHOBHOM U
S3bIkH Hcnonb3oBaHue JOKyMEHTALUU. JOTIOJTHUTEIBHOU
IPOrPaMMHUPOBAHHUS JUTEPATYPOH;  COCTABIICHHE
nJiaHa M3y4aeMoro
MaTepuaa.
Brinonnenue JOMaIIHUX
3aIaHUM K KOKIOMY 3aHATHUIO.
Tema 2. MeToIbl CIINCKOB: PaGora ¢ oOcHOBHOW W©
Tumbl  nmaHHBIX ¥ | 100OaBJICHUE U yalCHUE JOTIOJIHUTEIBbHOU
ONEpPALMH SI3bIKA 3JIEMEHTOB, ITOUCK JIEMEHTA, JUTEPATYpPOH;  COCTABIICHHE
Python COpPTUPOBKa, Ipeodpa3oBaHue IJ1aHa H3y4aeMoro
CIIMCKa B CTPOKY. MHOroMepHsle | MaTepuania.
CITUCKH. Brimonnenune JIOMaITHUX
Onepanun Hajx KoprexamMu. MeTroabl | 3aaHUM K KaXI0MY 3aHATHUIO.
KOPTEXKEM.
Mertozab! 11 pabOThI CO CIOBapSIMHU.
MeTtob! Uit pabOThl C MHOKECTBAMHU.
Tewma 3. Perynsipubie BeipakeHuUs. Pabota ¢  ocHOBHOWI u
WNucrpykunu B s3bike | Kaprexu (co3naHnue, OIN€paLUH, | JOMOJHUTEIBHON
Python. utepauusa). MHoxecTBa (co3laHue, | IMTEPaTypor;  COCTaBIIEHUE
orepainuu, uTeparms). IJIaHa M3y4aeMoro
Marepuaia.
Brimonnenune JOMaITHUX
3a/IaHUH K K&KJOMY 3aHSITHIO.
Tewma 4. Coznanue GyHKITUH. PaGora ¢ ocHOBHOU U
DyHKINH, MOAYJIH, HeoOs3arenbHble apryMeHTHI. JOTIOJTHUTEIBHOU
daiinbl, uckinoueHus. | AHOHUMHbIe  (yHKUuU.  DYyHKIUU- | TUTEPATypol;  COCTaBJICHHE
reHeparopsl. [lekopaTopsl IJIaHa H3y4aeMoro
byakuii.  BrnoxkeHHele  (YHKIUU. | MaTepHala.
PexypcuBHbIe DyHKITHH. Brinonnenue JOMaITHUX
Hcknrouenus. [lonydenue | 3a1aHui K KaXA0My 3aHATHIO.

nH(popMau 006 UCKITFOYCHHUH.
Co3anne HOBBIX UCKITIOYEHUH.

Tewma 5. Pabota ¢  OCHOBHOH WH
CranngaprHas bubnuorexu JUISt pElIeHUs | TOTIOTHUTEIBHOM
ouobmorexa, MaTeMaTUYeCKNX W HAy4YHBIX 3a/ad | JUTepaTypoil;  COCTaBJICHUE
Hanrcanue ciieHapues. | (SymPy, NumPy, Matplotlib). J1aHa M3y4aeMoro
Monaynu nns paGoTel C JaTOM W | MaTepuana.
BpemMeHeM. KoOHTeKcT  BbITONHEHUs | BeimomHeHue IOMAIITHUX

CIICHAPHEB.

3aJIaHAH K KOKJIOMY 3aHSITHIO.




Tema 6. Hacnenosanue. PaGora ¢ ocHOBHOH W©
OOBEeKTHOOPUEHTUPOB | MHOKECTBEHHOE HACIIEOBaHHE. JOTIOJTHUTETILHON
aHHOE AOctpakTtHpie  MeTonbl.  CBOWMCTBa | JIMTEpaTypoH;  COCTaBJICHUE
POTPaMMUPOBAHUE. KJacca. TIaHa M3y4aeMOoro
MmaTepuana.
Brimonnenue JIOMAITHUX
3aJIlaHuM K KaXJI0MY 3aHITHIO.
Tema 7. DeMeHTHI rpadu4ecKkoro PaGota ¢  ocHOBHOH W
Pa3zpaboTka uHtepderica (Bumxersl). Co3maHue W | TOMOJHUTEIBLHOMN
rpadu4ecKux KOH(HUTypUPOBaHHUE BUIKETA. JUTEPATypoOi;  COCTaBJIIEHUE
uHTEep(deiicoB. I1aHa M3y4aeMoro
MaTepuana.
Brinonnenue JOMaITHUX

SaI[aHI/If/'I K KOKJI0OMY 3aHATHIO.

Tema 8. Cpena R. MHoroMepHbIE MaCCHUBHI. Pabora ¢ ocHOBHOW W
[annsbie B R. Crincku. @akToOphl U TAOIUIIBL. JOTIOJIHUTEIBbHOU
Knaccel, 00bEeKTHI, TexHomoruu noay4YeHus JUTEPATYpPOM;  COCTABIICHHE
THUIIBI, CTPYKTYDBHI . JTAHHBIX. IiaHa M3y4aeMoro
MaTepuana.
Brimonnenue JOMaIIHUX

SaﬂaHI/Iﬁ K KaXXKJIOMY 3aHATHUIO.

Tema 9. Pabora ¢ oOcHOBHOH H
Yupasistone [TpuMephl HarTUCaAHUS JIOIIOJTHUTEILHOM
KOHCTPYKLIMU S3bIKa U | QYHKIUI C UCIIOJIb30BAHUEM JUTEPATYPOH;  COCTABIICHHE
MaTeMaTHka B R YOPaBISIOMUX KOHCTPYKIIUH. IJ1aHa M3y4aeMoro
Co3znanue nmepeMeHHbBIX. MaTepuaa.
[Tpumenenue ¢GyHKIMN K MaTpullaM U | BeimomHeHue JTOMAIITHUX

TaOIUIaM JTaHHBIX.

3aHaHHﬁ K KOKJIOMY 3aHATHIO.

Tema 10. I'mcrorpammsl. Jluarpammsl pa3maxoB. | Pabora ¢ ocHOBHOM U

I'paduueckue ToueuHble TUarpaMMel. JIOTIOJTHUTEIbHON

BO3MOXKHOCTH sI3bIKa R JUTEPATYpOH;  COCTAaBIICHUE
IU1aHa N3y4aeMoro
MaTepuaa.

IlepeyeHb BONPOCOB, 3aJaHNH, TEM ISl IOATOTOBKH K TEKYyILIEMY

oghkwhrE

KOHTPOJII0

[TpumepHBIE BOIIPOCH K KOHTPOJIBLHBIM paboTam

Co3gaHue KJIacCoB.

CrenuanbpHbIe METOBI Kilacca.
Peanuzanus CBsI3HBIX CIIMCKOB.
[TonsATHe cTeka u ouepenmu.

Pabota ¢ TeKCTOBBIM (haitsioM.
Coznanue u 00padoTKa UCKITIOUCHUIA.

[Ipumepsl 3a1aHN KOHTPOJIBHBIX padoT

Coszpnatite kmacc Queue, peanu3yroniuii padboty ¢ odepeanto. s xpaHeHHs
9JIEMEHTOB OYEPEIU HCIIOIb3YHTE CBS3HBIM CIHCOK. KOJIMYECTBO JIIEMEHTOB B
ouepenr HE OTPAaHUYCHO, HO MOXXHO BKJIIOYUTH PEXHUM, KOT/A MPU TOCTHKCHHUH
3aJIaHHOTO KOJMYECTBa JIEMEHTOB B Ouepear BO30YX)AaeTcs HCKIoUeHue. B kimacce
JOJDKHBI OBITH:

* KOHCTPYKTOp C mapameTpamu. [lapamerp n ompenensieT KOIUYECTBO



DJIEMEHTOB B OYEPEIH, MPH JOCTHKEHHH KOTOPOTO BO30YXHAeTCs MCKIIOYEeHHE (IO
ymomdannto n = 10). [lapameTp monitor ompeaenseTr, HY>KHO JIM KOHTPOJIUPOBATH
KOJIMYECTBO AJIEMEHTOB B ouepenu. [lo ymomuanuio monitor = False (KOHTpoJs HET).
Eciu monitor = True, TO KOHTPOJIb BBITIOTHICTCS.

» wmetop push(self, value) - mo6GaBnsieT smemeHT B ouepens. Eciau komndecTBo
DJICMEHTOB OYepEAW CTAHOBHUTCS KpaTHBIM N, TO IIOCIE JOOABJICHUS JJIEMEHTa
B0O30YK/1aeTCs HCKIIOYEHUE;

« wMeton pop(self) - ymamser sIeMEeHT W3 OuYepenr M BO3BpAIlacT €ro
3HaueHue. Ecnm ouepens mycra, To Bo3BpamaeT None;

+ top() - Bo3BpamaecT MEMEHT, HaAXOIAIUICSI B HaYalle OYePe/Id, SIIEMCHT U3
ouepenu He yaansercs. Eciau odepensp mycTa, To Bo3BpamiaeT None;

. size() - Bo3BpaIaeT KOJIMYECTBO JIEMEHTOB B OUEPE/IH;

. isempty() - Bo3Bparaet True, eciiu ouepeib HE COCPIKUT FIIEMEHTOB;
. empty() - yaanseT Bce SIEMEHTBI U3 O4ePEe/Iu;

. metoabl __next_ (self) m __iter_ (self);

. meron _ str (self).

Hcnonp3yss CO3MaHHBIA KJacc pelIuTe cleayroulyro 3axady. Mwmeercs
TEeKCTOBBIN (aiin data.txt, comepxkamumii nensie yncia. B kaxmaoi crpoke daitna 20
MOJKET HaXOJUTHCS J000€ KOJIMYECTBO UYMCEI, B TOM YHCIIE CTPOKAa MOXXET OBIThH
nyctoi. Yucna pazgenstores 3ansaTeiMU. llepen unciiom u mociie Hero MoryT OBITh
npoOenbl. Co3naiite HOBBIN (hailsl, coepKaluid ATH K€ YUCTIa, B KOTOPOM B KaXKJIOM
CTPOKE COAEPKUTCS POBHO 5 yucel, KOTOPbIE pa3/esieHbl 3amsiaToid U npoodenom. B
MOCJIETHEN CTPOKE MOKET ObITh MEHbIIE 5 yucen. Pailn He COAEPKUT MYCThIX CTPOK
u JuimHuX npobenoB. dopma cmaunm paboThl: (aitsl ¢ TeKCTOM mporpammbl. Ums
daiina (st cryaenta o pammiu MBanos) - UBanoB.py. @aiin ¢ JaHHBIMH JOJIKEH
UMETh UMS, YKa3aHHOE B 3ajaHuu. Paiii ¢ TEKCTOM MPOTrpaMMBbl TOJDKEH COJIepPKaTh
HE00X0IMMbIe KOMMEHTAPHUH.

7. @OH/ OLIEHOYHBIX CPEACTB AJIf MPOBEACHUS MPOMEKYTOYHOM
aTrrecTaluy 00y4arIIUXCH M0 JAHHOH IMCIMILIHMHE

OneHouyHble  CpencTBa  MpelHa3HAayeHbl JUIsl  KOHTPOJS U OLICHKH
00pa30BaTeNbHBIX JOCTI)KEHUH OOY4YaroIIMXCsl, OCBOMBIIMX MpOTrpamMMy y4eOHOM
JACHUTLIAHBI « KOMITBIOTEPHBIN TPAKTUKY M.

@®OHJT OIEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOJBHBIE MaTepuaibl IS
MIPOBEJICHUS TEKYIIETO KOHTPOJIS U POMEKYTOYHOU aTTeCTAIINH.

7.1 Onucanue nmokasaresieil U KpuTepueB OLCHUBAHUSA KOMIIETCH UM

Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJibTaThl
OCBOEHMA
KOMIIETEHIIUH | «HEYAOBJIETB | «yI0BJIETBOP
(uHaMKaTopa OPHUTEJILHOY UTEJIbHO»
AOCTHKECHUS
KOMIIETEHI[MH)

OneHnounoe
«XOpOoIIo» KOTJIMIHO» CpeacTBO

IKH-2 cnoco0HOCTH MPUMEHSATH MAaTEMATHYECKHEe METO/IbI JIJIsl pellleHUsl CTAHAaPTHBIX




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
O0CBOCHHUA
Ouenovnoe
KOMIIeTeHIIUH «HEYI0BJIETB | «YAOBJETBOP
«XOpOoIo» «OTJIMYHO» CpPeaCTBO
(uHaMKaTopa OPHUTEJIbHO» UTEJIBHO»
AOCTHKEHUSI
KOMIIETEHI[MH)
npo¢ecCuOHATBbHBIX 32124, HHTEPIPETUPOBATH NOJYUYEHHbIEe MATEeMaTHYeCKHE Pe3YJIbTAThI
JleMOHCTpHUpYET 3HaHMsI MATEMAaTHYECKUX METOJIOB, IPUMEHSIEMbIX B MEHEIKMEHTE
3HaTh: ®parmentapH | Henosnbie Cdopmupoa | ChopmupoBa | Borpocs! s
MaTE€MaTU4eCKue | 0 MPEACTaBICHU | HHBIE, HO HHbIE OIICHKU 3HAHUH
METO/BbIL, MPEACTABJICHU | 1 O co/epXkalie | CUCTEMaTU4yeC | U yMEHUH,
MIPUMEHSEMbIC B €o MaTeMaTU4ecK | OT/ACIIbHbBIC KHe MPaKTHUKO-
MEHEKMEHTE MaTeMaTU4yecK | UX METOJIax, poOeItbl NPEACTABICHU | OPUEHTHUPOBAH
UX METOJIaX, MIPUMEHSAEMBl | TIPEACTABJICHH | 51 O HBIC 3a7aHus,
MIPUMEHSAEMBIX | X B 10 MaTE€MaTUYeCK | TECTOBBIE
B MEHE/KMEHTE | MaTeMaTUYeCK | UX METOJaxX, 3a1aHUSA
MEHEI)KMEHTE UX METOJIax, MIPUMEHSIEMbIX
MIPUMEHSIEMbl | B
X B MEHEHKMEHTE
MEHEKMEHTE
YmMmern: O®parmentapH | Hecucrematn | B nenom CdopmupoBa | Bompocs! ans
JIEMOHCTPUPOBATH | O€ YMEHHE 4EeCKoe YCIIELIHOE, HO | HHOE YMEHHUE | OLCHKH 3HAaHUH
3HAHUS JEMOHCTPUPO | IPUMEHEHHUE | COAepXKaliee | JEMOHCTPUPO | U YMEHUH,
MaTEeMaTUYeCKUX | BaTh 3HAHHS YMEHUM OT/ICJIbHBIE BaTh 3HAHUS MPaKTHUKO-
METO/IOB, MaTeMaTHUYeCK | IEMOHCTPUPO | MPOOEIbI MaTE€MaTU4YEeCK | OPUEHTUPOBAH
MPUMEHSEMBIX B | ©X METOJIOB, BaTh 3HAHUS yMeHUe HX METOJIOB, HBIE 3a7aHus,
MEHEKMEHTE MIPUMEHAEMBIX | MATEMATUUYECK | IEMOHCTPUPO | IPUMEHSIEMBIX | TECTOBBIE
B HX METOJIOB, BaTh 3HAHUSA B 3a1aHUSA
MEHEJKMEHTE | IPUMEHSAEMbl | MAaTEMaTUYECK | MEHEHKMEHTE
X B UX METOJIOB,
MEHEJDKMEHTE | IPUMEHSIEMBbI
X B
MEHEKMEHTE
[IpumeHsieT MaTeMaTUYECKUE METO/IbI M MOJIEIH /71t 0OOCHOBAHUS MPUHATUS YIIPABICHYECKUX
pELICHU.
3HaTh: ®parmentapH | Hemonnsle Chopmupona | Chopmuposa | Bonpocs! muis
MaTeMaTUYeCKHe | o€ MpEeACTaBICHU | HHBIE, HO HHbIE OIICHKU 3HAHUH
METO/bI U MOJIENIN | MIPEJICTABIEHU | 51 O CoZIepXKalie | CUCTEMaTU4eC | U YMEHUH,
JUis1 0OOCHOBaHUA | € O MaTeMaTU4YeCcK | OT/AEJIbHbIE KHue MPaKTUKO-
MIPUHSATHUS MaTeMaTUYeCK | UX METOJIaX U | TIPOOEIbI MPEACTABICHU | OPUEHTUPOBAH
YIOPaBICHUYECKUX | UX METOJAX U | MOJENSAX JJI1 | IPEJICTABICHU | 51 O HbIE 3aJ]aHus,
pelIeHnit MOJENSAX Uil | OOOCHOBaHUS | 51 0 MaTe€MaTH4YeCK | TECTOBBIE
00OCHOBaHUsI | MPUHATHUS MaTeMaTUYeCcK | UX METOJAaX U | 3a/IaHUsl
MIPUHATHS YIIPaBJICHYECK | UX METOJAX U | MOJEISIX TSt
yOpaBIeHYECK | UX PEIICHUN | MOAENSX UIsl | OOOCHOBaHUS
UX peLIeHNUN 000CHOBaHHUS | IPUHATHS
MPUHATUSA yIpaBiIeHYECK
YIIPABJICHUYECK | UX PEIICHUH
UX pelleHuin
YmMmerb: ®parmentapH | Hecucrematun | B nenom Cdopmuposa | Bompocs! aiis
IIPUMEHSATH 0€ YMEHHE 4ecKoe YCIIELIHOE, HO | HHOE YMEHHUE | OLCHKU 3HAHUU
MaTE€MaTU4YeCKUe | IPUMEHSTh NIPUMEHEHHUE | cozepikallee | IpUMEHSTh Y YMEHUH,




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIUM | «HEYAOBJIETB | «yI0BJIETBOP
«X0poLIo» «OTJIMYHO» CpPeaCTBO
(uHauUKaTOpa OPHUTEJIbHO» UTEJIbHO»
AOCTHKEHUSA
KOMIIETEHI[MH)
METO/BI U MOJICIIN | MATEMATUYECK | YMEHHE OT/ICJIbHBIE MaTeMaTH4YeCK | PAKTUKO-
JUi 0OOOCHOBAHUS | M€ METO/bI U | IPUMEHATH pooebl Y€ METOABl U | OPUEHTUPOBAH
IIPUHATUSA MOZEIIHN IS MaTeMaTH4YEeCK | yMEHUE MOZEIIHN IS HBIC 3aJaHus,
yIpaBIEHYECKUX | OOOCHOBAaHUS | M€ METOABI U | IIPUMEHSTH 00OCHOBaHHUS | TECTOBBIE
peLIeHut HIPUHATUSA MOZEIIHN IS MaTE€MaTU4yeCcK | IPUHATUSA 3a1aHUsA
ylpaBjIeHYeCK | 0OOCHOBaHMs | M€ METOJbl U | YIPABJIECHYECK
UX peLeHUN NIPUHATUSA MOJENU IS UX pelIeHUuN
ynpaBjIeHYeCK | 00OCHOBaHMUS
UX pELICHUN [IPUHATUSA
YIPaBIEHYECK
UX pelIeHUuN
CogepxaTebHO MHTEPIPETUPYET PE3YNIbTATHI, IOJIyYEHHBIE IIPU UCIOIb30BAaHUM MaTEMaTHYECKUX
MoJeIeH
3HaTh: O®parmenrapH | Hemonnsie CoopmupoBa | ChopmupoBa | Bonpocs! st
pe3yJbTaThl, oe NIPEACTABJICHU | HHBIE, HO HHBIE OLICHKH 3HaHUU
IIOJIyYEHHBIE IIPH | IPEICTABJICHU | 51 O colepKallue | CUCTEMaTH4ec | U yMEHHH,
HCIIOJIb30BaHUH €o pe3yabpTrarax, | OTACIIbHBIC KHE IIPaKTHUKO-
MaTeMaTHYeCKUX | pe3yjbTarax, | IMOJyYEHHBIX | MPOOEbl IIPEICTABICHU | OPUEHTUPOBAH
Mozeen MIOJIyYEHHBIX | IIpH IIPEACTABIICHU | 51 O HBIE 3a7]aHus,
pu HCIIONBb30BAaHU | 5 O pesynbTraTax, | TECTOBBIE
HCIIOJIB30BaHU | U pe3yibpTaTax, | IOJYYEHHBIX | 3a/aHHs
u MaTe€MaTU4YeCK | MTOJIYYEHHBIX | IIPU
MaTeMaTH4YeCcK | UX MOJeei pu HCIIOJIb30BaHU
UX MoJenen UCIIOJIB30BAaHU | U
u MaTeMaTHYECK
MaTeMaTU4YeCcK | UX MoJeein
UX Mozenen
Ymern: O®parmenrapH | Hecucremarn | B nemom Ccdopmuposa | Bonpocs! st
COJIEpXKATENBHO 0€ YMEHHE YECKOe YCIENIHOE, HO | HHOE YMEHHUE | OLIEHKH 3HAaHUH
UHTEPIPETUPOBAT | COAEPKATEIbH | IPUMEHEHUE | COAEpIKalllee | COACPIKATEIbH | U YMEHUH,
b PE3YJIbTATHI, 0 YMEHHU OT/ICJIbHBIE 0 MIPaKTHKO-
NOJIyYeHHbIE IPU | HHTEPIPETUPO | COlepKaTeNb | MPOOEIbI HUHTEPIIPETUPO | OPUECHTUPOBAH
WCITOJIb30BaHUH BaTh HO yMEHUe BaTh HBIE 33]IaHNs,
MaTE€MaTUYeCKUX | pe3yJIbTaThl, UHTEPIPETUDP | COAEPXKATENb | PE3YJILTATHI, TECTOBBIE
Mozenen MIOJIyYEHHbIE | OBaTh HO MOJIyYEHHbIE | 3a/IaHUS
pu pe3yabTaThl, UHTEPIPETUDP | IIPU
WCIIOJIb30BAaHU | ITOJIyYEHHBIE | OBaTh HCIIOJIb30BaHU
u pu pe3yibTaThl, u
MaTe€MaTH4YeCK | UCIIOIB30BAHU | ITOJIyYEHHBIE | MAaTEMaTUYECK
HUX MoJelieh " pH HX MoJelieh
MaTEMaTHYECK | UCIIOIb30BAHU
HUX MoJelieH "
MaTeMaTHYECK

UX MOJIEJIEN

YK-4 Cnoco0HOCTbh MCIIOJIL30BATH NPUKJIATHOE IPOrpaMMHOe odecriedeHue NP pelIeHuu
npogecCHOHANTBHBIX 3a/1a4




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIMH | «HEYAOBJETB | «yA0BJIETBOP
«X0opouo» «OTIUYHO» Cpe/CTBO
(uHauUKaTOpa OPUTEIbHO) UTEJbHO»
AOCTUKEHHS
KOMIIETEHI[MH)
Hcnonb3yeT OCHOBHBIE METOABI M CPEJCTBA MOMYUYCHHS, IPEACTABICHUS, XpaHEHHU 1 00pabOTKU
JAaHHBIX.
3HaTh: @®parmeHTapH | Henosnsie CoopmupoBa | Chopmuposa | Bompocs! st
OCHOBHBIE oe IIPEJICTABICHU | HHBIE, HO HHBIE OLICHKH 3HaHUI
METO/IbI U IIPEJICTaBIECHU | 51 00 coJiepKallie | CUCTEMaTH4eC | U YMEHUH,
CpencTBa e 00 OCHOBHBIX OTJIE/IbHBIE KHE IIPAKTHKO-
MOJTy4€eHUs, OCHOBHBIX METOoJIaxX U poOEIIbI IPEJICTaBICHU | OPUEHTUPOBAH
IIPEJCTaBICHUs, | METOJaxX U CpeacTBax IpeJCTaBIeHu | 51 00 HBIE 3aJlaHus,
XpaHEHUs U CpeaCcTBax MOJIy4EHUS, 100 OCHOBHBIX TECTOBbIE
00paboTku IIOJIy4EHUS, IIPEJICTABICHU | OCHOBHBIX METOJax U 3aaHus
JAHHBIX IIPEJICTABJICHU | 5, XPAHEHUS U | METOJIax U CpeacTBax
s, XpaHEeHUs U | 00paboTKU CpelcTBax IIOJTy4EeHUs,
00paboTKH JTAaHHBIX MOJIy4EHus, IpEJICTaBICHU
JaHHBIX IIPEJICTABICHU | 51, XpaHEHUsS U
s, XpaHEHUs U | 00pabOTKU
00paboTku JTAHHBIX
JTAHHBIX
Ymern: O®parmenrapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! st
HCII0JIb30BaTh 0€ yMEHHE 4ecKoe YCHEIIHOE, HO | HHOE€ YMEHHUE | OLEHKU 3HaHUM
OCHOBHBIE UCIOJIb30BaTh | IPUMEHEHUE | COAEpIKaIlee | MCIONb30BaTh | U YMEHUH,
METO/Ibl U OCHOBHBIE yMeHUI OTJIEebHbIE OCHOBHBIE PAKTHKO-
CpeacTBa METOJIbI U UCMOJb30BaTh | MPOOEIBI METO/BI U OpPUEHTHPOBAH
MOJTy4€eHus, CpeacTBa OCHOBHBIE yMEHHE CpeacTBa HBIE 3aJIaHus,
IIPEJCTABICHUS, | IIOJy4YEHUS, METOJIbI U UCIIOJIb30BaTh | MOIY4YECHMUS, TECTOBbIE
XpaHEHUs u MIPEJICTAaBIEHH | CpeACTBa OCHOBHbIE MIPE/ICTAaBICHH | 3aJaHMs
00paboTkH s, XpPAaHEHUS U | TIOJy4EHUs, METO/Ibl U 51, XpPaHEHUs U
JAHHBIX o0OpaboTku MIPEJICTAaBIEHH | CpeACTBa o0paboTku
JaHHBIX s, XpPAaHEHUS U | TIOJy4YEHUS, JAHHBIX
o0paboTku MIpe/ICTaBICHH
JAHHBIX 1, XpaHEHUS U
00paboTku
JTAHHBIX

JeMoHCcTpHpyeT Ba

aJICHHUC HpO(beCCI/IOHaJ'H)HBIMI/I IMAaKCTaMM IMPUKJIAOAHBIX ITPOTpaMM.

3HaTh: ®parmentapH | Hemonnsie Chopmuposa | Chopmuposa | Bonpocsr mis
npodecCUOHATBH | O IIPE/ICTABICHH | HHBIE, HO HHBIE OLICHKH 3HaHUI
bI€ MTAKETHI MIpe/ICTaBICHH | 51 O coJlepKallie | cucTeMaTH4ec | U yMEHUH,
IIPUKIIAIHBIX €o npodeccuoHa | OTIeNbHbIC KHE IPAKTHKO-
porpamMmm npodeccuona | JIbHBIX po0OeIIb MIPE/ICTAaBICHU | OPUEHTHUPOBAH
JIBHBIX MaKeTax IIPEJICTABJICHU | 51 O HBIE 3aJ]aHus,
nakeTax HNPUKIATHBIX | 40 npoeccuoHa | TECTOBBIE
IIPUKJIAJHBIX | IpOrpamMm npodeccuoHa | JbHBIX 3aaHus
porpamMm JBHBIX nakeTax
IaKerax MIPUKJIaHbIX
NPUKIAJHBIX | IPOrpamMMm
porpaMm
YmMmeTb: O®parmentapH | Hecucrematn | B nenom Cdopmuposa | Borrpocs! s




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIUM | «HEYAOBJIETB | «yI0BJIETBOP
«X0opouo» «OTIUYHO» CpPeaCTBO
(uHauUKaTOpa OPHUTEJIbHO» UTEJIbHO»
AOCTHKEHUSA
KOMIIETEHI[MH)
JIEMOHCTPUPOBATH | O€ YMEHHE 4eCcKoe YCIICLIHOE, HO | HHOE YMEHHUE | OLCHKH 3HAHUM
BIIAJICHHE JEMOHCTPUPO | IIPUMEHEHHUE | COAEprKalee | IEMOHCTPUPO | U YMEHHH,
npodeccuoHaIbH | BaTh yMEHU OT/ICJIbHBIE BaTh IPAKTHKO-
BIMH [TAKETaMHU BJIAJICHUE JE€MOHCTPHUPO | POOEBI BJIAJICHUE OpPUEHTUPOBAH
IIPUKIIATHBIX npodeccuoHa | BaTh yMEHHE npodeccuoHa | HbIE 3aJaHUs,
IporpaMm JIbHBIMH BJIaJICHUE JEMOHCTPUPO | JIBHBIMHU TECTOBbIE
IaKeTaMu npodeccuoHa | BaTh IIaKeTaMH1 3a1aHUSA
IIPUKJIAJHBIX | JIBHBIMHU BIIaJICHUE IPUKJIAJHBIX
Iporpamm MaKeTaMu npodeccuona | mporpamm
IPUKJIAJHBIX | JIbHBIMU
porpamMmm ITaKeTaMu
IIPUKJIAIHBIX
Iporpamm
BriOupaer HeoOxoquMOe NPUKIaIHOE IPOrpaMMHOE 00ecriedeHre B 3aBUCUMOCTH OT pPelIaeMoit
3aa4u
3HaTh: @parmenrapH | Henonnsie CoopmupoBa | ChopmupoBa | Bonpocs! s
Heo0XxouMoe oe MIPEACTABICHU | HHBIE, HO HHBIE OLICHKH 3HaHUI
IIPUKIIATHOE MIPEACTABICHHU | 5 O coaepKale | CUCTEMaTUyeC | U yMEHUH,
IIPOrpaMMHOE €o HEO0OXOJIMMOM | OT/EJIbHbIE KHue PAKTHKO-
o0ecrieyeHue B HEOO0XO/MMOM | MPHUKJIAJHOM | IPOOEIBI IIPEJCTaBICHN | OPUEHTUPOBAH
3aBUCHMOCTH OT | IPUKJIAAHOM | IPOrPAMMHOM | IIPEJICTABIEHHU | 51 O HBbIE 3a7]aHus,
pelaeMoil 3a/1aun | MPOrpaMMHOM | oOecriedeHun | s 0 HEOOXOJIMMOM | TECTOBBIE
o0ecrieueHuu | B HEOOXOJUMOM | MPUKIAAHOM | 3aJlaHUs
B 3aBUCHMOCTH | IPUKJIAJHOM | IPOrPaMMHOM
3aBUCHUMOCTH | OT pelIaeMoi | MpOrpaMMHOM | oOecrieueHuu
OT pelaeMou | 3a1ayu o0ecrieyeHUH | B
3a1a4n B 3aBUCUMOCTH
3aBUCUMOCTH | OT peliacMou
OT pelraemMoi | 3a7auu
3aJ1a4u
Ymersn: @®parmenrapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! amns
BBIOMPATH 0€ YMEHHE 4ecKoe YCIIELIHOE, HO | HHOE YMEHHUE | OLICHKH 3HAHUU
Heo0XxouMoe BBIOMpATh MpUMEHEHHE | cojieprKallee | BHIOMpaTh Y YMEHUH,
IIPUKIIATHOE HE00X0/AUMOE | YMEHUH OTJEIIbHbIE HE00X0AUMOE | MPAKTHKO-
MIPOrpaMMHOE MIPUKIIATHOE BBIOMpATh po0OeIIb MIPUKIIATHOE OPHUEHTHPOBAH
o0ecrieyeHue B IporpaMMHOE | HEOOXOAMMOE | YMEHHE IIPOrpaMMHOE | HbIE 33JaHUs,
3aBHCHUMOCTH OT | o0ecrieueHre | MpUKIagHOe BbIOMpATH o0OecrieueHrne | TECTOBBIE
pellaeMou 3a1a4u | B IpOrpaMMHOE | HEOOXOAUMOE | B 3a1aHUsA
3aBUCHUMOCTH | o0ecrieueHue | MpHUKIaJIHOe 3aBUCHMOCTH
OT pelmaeMou | B IIPOrpaMMHOE | OT pelIacMou
3a/1a4u 3aBUCUMOCTH | oOecrieueHue | 3a/aqu
OT pelIaeMo | B
3a1a41 3aBHCHUMOCTH
OT pelIaeMoit
3aJ1a4H

I/ICHOHB3yeT MMPUKJIAAHOC ITPOrpaMMHOC obecrieyenne JJI pCHICHU A KOHKPCTHBIX NPUKIIAJAHBIX 3a/1a4.




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIUM | «HEYAOBJIETB | «yI0BJIETBOP
«X0opouo» «OTIUYHO» CPeACTBO
(uHauUKaTOpa OPHUTEJIbHO» UTEJIbHO»
AOCTUKEHHS
KOMIIETEHI[MH)
3HaTh: @®parmeHTapH | Henosnsie CdopmupoBa | Chopmuposa | Bompocs! st
IIPUKIIATHOE oe IIPEJICTABICHU | HHBIE, HO HHBIE OLICHKH 3HAaHUI
IIPOrpaMMHOE IIPEACTABIICHU | 5 O colepKale | CUCTEMaTUyeC | U yMEHUH,
o0ecrieyeHue A1 | € 0 IIPUKJIAJHBIX | OTHCIIBHBIE KHE IIPAKTHKO-
peleHus MPUKIAJAHBIX | IPOTPAMMHBIX | IPOOEIBI IIPE/ICTABICHU | OPUEHTUPOBAH
KOHKPETHBIX IIPOrpaMMHBIX | 0OecHeueHHsIX | MPEJCTaBICHH | 5 O HBIE 3aJlaHus,
HPUKIIAIHBIX 00ECTIeYeHUAX | ISl PEUICHUsT | 1 0 IOPUKIATHBIX | TECTOBBIE
3aj1a4 JUIA PEIIEHUST | KOHKPETHBIX | NIPUKJIAJHBIX | IPOTPaMMHBIX | 3aJaHUs
KOHKPETHBIX | IPUKJIAJHBIX | POTrPAMMHBIX | OOECIIEUEHUAX
IPUKJIAJHBIX | 3a7a4 o0ecrnieueHMsIX | Ui peLIeHus
3a1a4 JUISl pEIIEHUs | KOHKPETHBIX
KOHKPETHBIX | NPUKJIAIHBIX
NPUKIAIHBIX | 3a7a4
3aj1a4
Ymers: @®parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! ans
UCII0JIb30BaTh 0€ yMECHHE 4ECKOe YCIEIIHOE, HO | HHOE€ YMEHHUE | OLEHKU 3HaHUMN
IIPUKIIAHOE HCIIONIB30BaTh | IPUMEHEHHUE | COJAEpIKAIIee | UCIOJIB30BaTh | U YMEHUH,
IIPOrpaMMHOE MIPUKJIAHOE YMEHUU OTJIE/IbHBIE IIPUKIJIaTHOE IIPAKTHKO-
oOecrnieyeHue i | IPOrpaMMHOE | MCIIOJIb30BaTh | MPOOEIIbI MIPOrpaMMHOE | OPUEHTHPOBAH
pelIeHui obecrieyeHre | MPUKIATHOE yYMEHHE o0ecrieyeHne | Hble 3aJjaHUs,
KOHKPETHBIX JUIS pEIIEHUH | MPOrpaMMHOE | MCIIOJIb30BaTh | JJISl pEUIEHUM | TeCTOBbIE
IIPUKIIATHBIX KOHKPETHBIX | oOecrieueHue | MPHUKIaJHOE KOHKPETHBIX | 3a/aHUA
3a/1a4 MPUKIAJHBIX | JJIS peUIeHU | MPOrpaMMHOE | MPUKIIAIHBIX
3a1a4 KOHKPETHBIX | obecrieueHue | 3aj1ad
MPUKIAJHBIX | IS pelIeHHu
3a1a4 KOHKPETHBIX
MIPUKIIATHBIX
3aja4

YK-15 cnoco0HOCTH pejieBAHTHO peliaeMbIM 32/1a4aM HCI0JIb30BATh HH(OPMAaLHOHHbIE
pecypchbl 4 MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHY JIJIsl JOCTHKEHHS 1eJIei,
CBSI3AHHBIX € MPO(PecCHOHAIBLHOM 1eATeIbHOCTHIO, 00y4eHHeM, YUYaCTHEM B KU3HU 001ecTBa U
APYrux cepax ;KM3HU

CamocTosATeThHO BRIOUPAET M UCTIONB3YeT MU(PPOBBIE CPeICTBA OOIICHUSI, OCYIIECTBIISECT MOUCK H/WIIH
CO3/]JaHME KOHTEHTa B COOTBETCTBUU C LEIbIO0 B3aUMOICHCTBUS, B TOM YUCIIE AJII OPraHU3alUun
COBMECTHOM AeSITEILHOCTH.

3HaTh:
TEOPETUIECKHE
OCHOBEI
upoBbIe
cpencTBa
00IIeHUS,
CO3JIaHMS
KOHTCHTA B
COOTBETCTBHUU C
IS
B3aUMOJCHCTBUSI

®parMeHTapH
oe
MIpe/ICTaBICHN
€o
TEOPETUYECKU
X OCHOBax
nupoBHIX
CPEICTB
OOIIECHMS,
CO3/1aHUS
KOHTEHTA B

Hemnonusre
MIpe/ICTaBICHH
0
TEOPETUIECKH
X OCHOBax

U (HPOBBIX
CpencTB
001IeHUS,
CO3JTaHUS
KOHTCHTA B
COOTBETCTBUU

Cdopmupona
HHBIE, HO
coJiepKaIe
OTJIeTbHBIE
poOebI
MIPEICTaBICHH
S0
TEOPETUYECKHU
X OCHOBax

i poBbIX
CpECTB

Cdopmupona
HHBIE
CHUCTeMAaTH4eC
KHe
MIPECTABICHH
S0
TEOPETUICCKU
X OCHOBax

U pOBHIX
CpencTB
001IIeHUS,

Bonpocsr qis
OLICHKH 3HaHUU
1 YMEHUH,
IIPaKTUKO-
OpPUEHTUPOBaH
HBIC 3a7aHus,
TECTOBbIE
3a1aHUs




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThI
0CBOEHHUSI
OneHouHoe
KOMIIeTEeHIIUH «HEYJAOBJIETB | «yIOBJETBOP
«XOpOoIo» «OTJIMIHOY CpeacTBo
(MHAUKATOpA OpPUTEJILHO» HTEJIbHO»
JOCTHKEHUSA
KOMIIETEHI[MH)
COOTBETCTBUH | C IICIIBIO 00IIeHUS, CO3JaHUs
C IEJbIO0 B3aHMOJICHCTB | CO3JaHUs KOHTEHTA B
B3aHUMOJICHCTB | Us KOHTCHTA B COOTBETCTBUHU
us COOTBETCTBHUM | C ICIIBIO
C LENbIO B3aHUMOJICHCTB
B3aUMOJCHUCTB | Ui
ust
Ymern: O®parmentapH | Hecucrematun | B nenom Cdopmuposa | Bompocs! amns
CaMOCTOATEIIBHO | O€ YMEHHE YeCKOe YCIIEIIHOE, HO | HHOE YMEHUE | OLUEHKHU 3HAHUU
BBIOMPATH U CaMOCTOSATEJIb | MPUMEHEHHUE cojepxaliee | caMOCTOATENb | U YMEHUH,
HCIIOJIB30BaTh HO BbIOMpaTh | yMEHUU OTJICIIbHEIC HO BBIOMpATh | IPAKTUKO-
nudposbie Hu CaMOCTOSTEIb | TTPOOEIIBI u OpPUEHTHUPOBAH
CpeacTBa WCIIOB30BaTh | HO BBIOMpATh | yMEHUE HCIIOJIB30BaTh | HEIC 3aJaHMS,
o0I11IeHH, nudpoBbie " CaMOCTOSTENb | ITU(POBBIC TECTOBEIC
OCYILIECTBJIATH CpeacTBa WCIIONBb30BaTh | HO BHIOMpATh | CpelncTBa 3aJaHus
[IOVICK W/WJIA OOIIIeHMS, nudpoBbie u oOI1IeHHS,
co3JaHue OCYILECTBJISATh | CPENICTBA WCIIOJIb30BaTh | OCYLIECTBIISITH
KOHTEHTA B ITOMCK H/HJIH o0IIIeHMS, 1 poBbIe ITOKMCK W/WJIN
COOTBETCTBHH C CO3JIaHHE OCYIIECTBJISATh | CPEICTBA CO3JIaHHE
LEIbIO KOHTEHTA B ITOUCK W/HIIH 00IICHUS, KOHTCHTA B
B3aUMOJCUCTBHUS, | COOTBETCTBHH | CO3JaHUC OCYIIECTBIATh | COOTBETCTBUH
B TOM YHCIIC I | C HCIBIO KOHTCHTA B MTOUCK W/WITN C HEJbIO0
OpraHu3aIuu B3aHUMOJICHCTB | COOTBETCTBUH | CO3AHHE B3aHMOJICHCTB
COBMECTHOM Hs, B TOM C LIENBIO KOHTCHTA B usi, B TOM
JIeSATCILHOCTH YHUCIE JIIST B3aHUMOJICHCTB | COOTBETCTBUH | YHCIE JJIS
OpraHu3aluu | usi, B TOM C LICNBIO OpraHu3alu
COBMECTHOH qucie s B3aNMOJIEHCTB | COBMECTHOM
NESATEIbHOCTH | OpraHu3aluu | us, B TOM JIeSITeIbHOCTHU
COBMECTHOM qucie I
JeSATEIbHOCTH | OpraHU3aluu
COBMECTHOH
JIESATEIbHOCTH
Brageer HaBbIKaMK OpraHU3aIliy B3aUMOJICHCTBUS 1 KOMMYHUKAIMH C TIOMOIIIBI0 HH()OPMAITMOHHBIX
CUCTEM W/UITU IIU(PPOBBIX CEPBUCOB U TEXHOJIOTHUH.
3HaTh: ®parmentapH | Hemonnsle Chopmupona | ChopmupoBa | Bonpocsr muis
TEOPETUYECKHUE oe MPEJCTABIEHU | HHBIE, HO HHBIC OLICHKH 3HAHUM
OCHOBBI MPEJICTABJICHU | 51 O colepKallle | CUCTEMATHYeC | U YMEHHH,
OpraHu3aluu €0 TEOPETUYECKH | OT/EJIbHbIE KHe MPaKTUKO-
B3aMMO/JICUCTBUSI | TEOPETHUYECKU | X OCHOBAX poOeTbI MPEJICTABICHU | OPUEHTUPOBAH
Y KOMMYHHUKAIIUM | X OCHOBax OpraHu3alM | IPeICTaBICHU | 51 O HBIC 3aJIaHus,
C IOMOIIILIO OpraHu3aly | B3AUMOJAEHCTB | 51 O TEOPETUYECKH | TECTOBBIE
WH(OPMAIIMOHHBI | B3AUMOJACHUCTB | US U TEOPETHYECKH | X OCHOBaxX 3aJJaHuUs
X CHCTEM W/HJIH Ui U KOMMYHHUKAIIA | X OCHOBaxX OpraHu3aIuu
U (POBBIX KOMMYHHUKAIM | U C TOMOIIIO | OpraHU3ali | B3aUMOJICUCTB
CEpPBHCOB U Y C IOMOIIBIO | UH(pOpPMAIIUO | B3aUMOJACKUCTB | U U
TEXHOJIOTHI MH(OPMALIMOH | HHBIX CHCTEM | Ui U KOMMYHHKaIIU




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJabTaThl
OCBOEHMA
Ouenounoe
KOMIICTCHIIUH | «HEYAOBJIETB | «Yy/AOBJIETBOP
«XOpOoLI0» «OTJIMYHO» Cpe/CTBO
(uHAMKaTOpa OPUTEIbHO) UTEJbHO»
AOCTHKEHUS
KOMIIETEHI[MH)
HBIX CUCTEM u/nnu KOMMYHHUKAIM | U C TIOMOIIBIO
u/un uQpoBHIX U ¢ IOMOIIBI0 | HH(pOpMaIOH
U(PPOBBIX CEPBHCOB U UHPOPMALIMO | HBIX CUCTEM
CEpBUCOB U TEXHOJIOT Ui HHBIX CUCTEM | W/WIH
TEXHOJIOTUH u/unm U POBBIX
U(pPOBBIX CEpBUCOB U
CEPBUCOB U TEXHOJIOTHI
TEXHOJIOTUI
Ymers: @®parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! ans
BJIAJICTh 0€ yMEeHHe 4yecKoe yCIIEUIHOE, HO | HHOE YMEHUE | OLEHKHU 3HaHUH
HaBBIKAMU BJIAJICTh NpPUMEHEHHE | CoJepiKalmiee | BIaJeTh U YMEHHIA,
OpraHu3aluu HaBbIKAMU yMEHUM OTJEJIbHBIE HaBBIKAMHU PaKTUKO-
B3aMMOJICHCTBHS | OpraHM3alMU | BIIAJETh pooebI OpraHu3alliil | OPUEHTUPOBAH
Y KOMMYHMKALlUU | B3aMMOJICHCTB | HaBbIKAMU yMEHue B3aUMOJICICTB | HbIE 3aJJaHUS,
C TIOMOUIBIO usi v OpraHu3aly | BIAJETh us v TECTOBBIC
UH(POPMALIMOHHBI | KOMMYHUKAIU | B3aUMOACHUCTB | HABBIKAMU KOMMYHHKAIH | 33JaHUs
X CUCTEM W/WIH U C IOMOIIBIO | U U OpraHu3alliil | U C TOMOIIBIO
U (PPOBBIX MHGOPMAIMOH | KOMMYHUKAIM | B3aUMOAEUCTB | MH(OpMAIIOH
CEpBHUCOB U HBIX CUCTEM Y C IOMOIIBIO | U ¥ HBIX CUCTEM
TEXHOJIOT Ui u/unu uHbOpMalMO | KOMMYHUKAIM | W/WIN
U (POBBIX HHBIX CUCTEM | M C TOMOUIbIO | HU(POBBIX
CEpBUCOB U u/unu UHGOpPMALIMO | CEPBUCOB U
TEXHOJIOTUH U(PPOBBIX HHBIX CUCTEM | TEXHOJIOTHI
CEPBUCOB U u/unm
TEXHOJIOTUH M (POBBIX
CEpBUCOB U
TEXHOJIOTHI

OcymiecTBisieT 1o00p U MPUMEHEHUE Pa3InYHbIX HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX CPEJICTB JUIS
penieHus: 00pa3zoBaTeNbHbIX U MPOGECCHOHANBHBIX 3a/1a4

3HaTh:
pa3IuyuHbIe
UH(POPMAIMOHHO-
KOMMYHHUKAIMOH
HBIE CPEJICTBA JUIs
pelieHus
o0pa3oBaTeNnbHbIX
u
npodeccuoHanbH
BIX 33124

®parMeHTapH
oe
IIPE/ICTaBIECHU
eo
Pa3IUYHbBIX
nH(pOpMaLIOH
HO-
KOMMYHHKAIU
OHHBIX
CpeacTBax
JUIS pELICHUs
o0OpasoBaresb
HBIX U
npodeccuona
JBHBIX 33724

Hemnousnsie
MIPECTABICHH
10
Pa3TUIHBIX
uHpopMaIno
HHO-
KOMMYHHKAI!
OHHBIX
CpeacTBax
JUTSL PEIICHUS
oOpa3oBarenb
HBIX H
npodeccruona
JBHBIX 33124

Ccdopmuposa
HHBIC, HO
CoZIeprKaIue
OT/EIIbHBIC
pooeb
npe/ICTaBICHH
0
Pa3IUYHBIX
uHpOpMaLINO
HHO-
KOMMYHUKAIH
OHHBIX
CpencTBax
JUISL peILICHUS
obOpa3oBaTelnb
HBIX U
npodeccrona

Cdopmuposa
HHBIC
cucTeMaTuyec
KHe
MPEICTABICHH
S0
Pa3IUYHBIX
nHpopMaloH
HO-
KOMMYHUKAIH
OHHBIX
CpeacTBax
JUISL pELIeHUs
obOpasoBarenb
HBIX U
npodeccruona
JBHBIX 33734

Bomnpocsr s
OIICHKH 3HAHUU
U YMEHUH,
MPaKTUKO-
OpPUEHTUPOBAH
HbI€ 3a/1aHus,
TECTOBbIE
3a1aHUS




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOEHHS
Ouenovnoe
KOMIIETEHIIUH | «HEYJIOBJIETB | «yd0BJIETBOP
«XOpOII0» «OTJTUYHOY» Cpe/CTBO
(uHaUKaTOpa OPHUTEJBHOY UTEJTbHO)
MOCTUKEHU S
KOMIIETEHI[MH)
JBHBIX 33724
YmMmernb: O®parmentapH | Hecucrematu | B nenom Cdopmuposa | Borpocs! s
OCYLIECTBIISATh 0€ YMEHHUE YecKoe YCIEIIHOE, HO | HHOE YMEHHUE | OIICHKH 3HAHUM
noxoop u OCYIIECTBIISTh | IPUMEHEHHE | COJEprKallee | OCYLIECTBIATH | U YMEHUH,
IPUMEHEHUE noxoop u YMCHHMA OTJICTTbHBIC noadop u MPAKTUKO-
pa3IMYHBIX MPUMEHEHHUE | OCYILECTBIATH | IPOOEIIbI NpPUMEHEHHUE | OPHEHTUPOBAH
WH(OPMAIIMOHHO- | PA3JIMYHBIX moaoop u YMCHHE Pa3IUYHBIX HBIC 33JIaHUs,
KOMMYHHKAIIMOH | HHGOPMAIIMOH | IPUMEHEHHE | OCYIIECTBIATH | MUH()OPMALIMOH | TECTOBBIE
HBIX CPEJCTB ISl | HO- Pa3IUYHBIX noadop u HO- 3aIaHUS
peleHus KOMMYHHKAIM | KHPOPMAIIMO | MPUMEHEHHE | KOMMYHHUKAIU
00pa3oBaTeNbHBIX | OHHBIX HHO- pa3IMYHBIX OHHBIX
u CPEICTB st KOMMYHHKAIU | HHPOPMAIIO | CPEICTB AJIs
NpOPECCHOHANIBH | PEIICHUS OHHBIX HHO- penIeHus
BIX 337124 o0Opa3oBatenb | CPeACTB IS KOMMYHHKAIM | 00pa3oBareib
HBIX U pelIeHus OHHBIX HBIX U
npodeccuona | oOpasoBarenb | CPeACTB i npodeccuona
JTBHBIX 337]a9 | HBIX U pelieHus JBHBIX 33124
npodeccrona | odpasoBarenb
JTBHBIX 33719 | HBIX |
npodeccrnona
JBHBIX 33724

7.2 Bonipoch! AJ151 OLEHKH 3HAHUIN U YMEHHUH, XapaKTepHU3YIOIIHX
¢popmMupoBaHue KOMIIETEH NI

PEIIUTh CUCTEMY JTMHEHHBIX
ypaBHEHUN?

Mudp Bomnpocsr [IpaBuUIIBHBIN OTBET
KOMIIETE

HIIUU

IIKH-2 | KakuM METO10M MOXKHO Meron I'aycca

Kaxkas xapakrepucTtuka
OIIpEAEIAET CKOPOCTh
BBITIOJTHEHUS ONlepaluii B
KOMIIbIOTEpE?

TakToBasg yactora

Kaxkas maremarnueckas
MOJIEb UCTIONb3YeTCs JUIs
onucaHus paboTsl
npoueccopa’?

Monens MIPS

YTto Takoe YMCIICHHOE
muddepennmpoBanue?

[TpubnuxeHHOe BHIYMCIIEHUE TPOU3BOIHOM

Kaxkue meToasl
MIPUMEHSIOTCS JJIS PEIICHUS
3a7a4 ONTUMU3AINN?

Meroa rpaaiMeHTHOrO CIIyCKa

Kak npoBepuTh CX0IUMOCTH
YUCJICHHOTO MeToj1a?

AHanu3 u3MEHEeHus pe3yIbTaToB




VYK-4 Kak 00beInHUTh SYENKHU B Hcnons3oBath QPyHKINIO 00bETUHEHUS
tabaune Excel Takum
00pa3zoM, 4YTOOBI COXPAHHUTh
(dhopMaTupoBaHUe KOKION
W3 HUX?

Kak co3nate anumManuio B Jl06aBUTh TIEpEXO/IbI
PowerPoint?

Kak no6aButb Hcnonp3oBark cumBoil "#" 151 KOMMEHTapHs
KOMMEHTapuil B KoJe
Python?

B xakom Opay3epe MOKHO Google Chrome
HPOCMOTPETH UCXOJHBIN
KOJI B€O-CTpaHHUIIbI?

Kak coznate Tabnuiry B Brutagka "BceraBka" — "Ta0Omuna"
LibreOffice Calc?

Kaxk ordopmarupoBath Brigennts TekeT — V3MEHUTH CTHIIL
tekcr B LibreOffice?

UTto Takoe 3JIeKTpOHHAS CpenctBo oOMeHa COOOIIEHUSIMH
rmoura?

YK-15 | Kak co3nars npesentanuio | Bknaaka "Hawano" — "HoBas npesenranus”
B LibreOffice?

Yrto Takoe URL? AJipec BeO-CTpaHHUIIbI

Kak cosznats HOBYyIO maniky | [TIKM Ha pabouem croe — Cosnats — Ilamnka
Ha paboueM crouie?

Uto Takoe Orkan ,Z[aHHBIX? PesepBHoe KOIIMPOBAHUC I/IHq)OpMaI_II/II/I

Kak naiitu ¢aiin Ha Hcnonbs3oBare nmorick Windows
KOMIIBIOTEpE?

UYro Takoe Opay3epHbIit Bpemennsie ¢aiinbl caiiTos.

Kom?

Kax uzmenuts mipudt B Breinenuts Teker — U3menuTs mipudt
JIOKyMeHTe?

7.3 IlpakTHKO-OpHEHTHPOBAHHDbIE 3aJaHUS

HIudpp | IlpakTuko-opHeHTHPOBAHHBIE 3aAAHUS IIpaBUIBHBIN OTBET
KOMIIETE
HIIUU
[NIKH-2 | HaiinuTe u ckavaiite apaiBep s [Tocetuts odpunmanpuelii cailt HP, BBecTH
npuntepa HP LaserJet 1020. MOJIEJIb IPUHTEPA, CKa4aTh ApanBep
Cosnaiite Tabnuiy Excel ¢ manasiMu 0 | OTkpeITh Excel, co3gaTs HOByrO Tabnuity,
J0X0JaX U pacxojax 3a MecsLL. BBECTH JIAHHBIE O I0X0J1aX M pacxoaax
Haiigure ncrounuk nagopmanuu o [ToceTuts caiiTel [T-HOBOCTEM, MPOUNUTATH
IIOCJIEIHUX TEXHOJIOTUYECKUX CTaTbU O MOCIEAHUX TEXHOJIOTHX.

HOBUHKAX B oOmactu IT.

Co3snaiite npesentanuto PowerPoint o OtxkpeiTh PowerPoint, co3nats HOBYIO

CBOEM IIPOEKTE. IIPE3EeHTAIMIO, 00aBUTh CIIAAbI U
H(pOpPMALHIO.

Hacrpoiite cereBoe NOAKIIOUEHUE K OtkpsiTh HacTpoiiku Wi-Fi Ha

Wi-Fi poyrepy. YCTPOWCTBE, BHIOPATh CETh, BBECTH
1apoJIb.

Co3paiite pe3epBHYIO KONMUIO BaKHBIX | [[OAKITIOUMTE BHEIIHUM KECTKUN TUCK,
¢aiiioB Ha BHETHHUH KECTKUN JUCK. CKONUPOBATh (pailiIbl, COXPAHUTH HA HEM.




VYK-4 | TpeOyeTcsi BBIYMCINUTD 3HAYCHHUE
OTIpEeJICIEHHOT0 UHTErpaia s
(GYHKIMH, TIPEICTaBICHHON
MOABIHTCTPAJIbHBIM BBIPAKCHUCM.

HAUCHHUEC OMMPCACIICHHOI'O MHTETpajia.

3amanune: HeoOxoaumo pemuTh
CUCTEMY JINHEWHBIX YPAaBHEHUU
MetoqioM ["aycca.

pelIeHre CUCTEMbl YpaBHEHUH.

[Toctpouts rpaduk GyHKINUU B
3aaHHON CHCTEME KOOPIMHAT.

rpaduk QyHKIHH.

Brerancants OonpeaAcInTC/Ib MaTPHUIIbI.

ONnpeCaACINTECIIb MaTPHUIIbI.

Peanu3oBats aJIrOpuT™M COPTUPOBKHU
MacCHBa.

OTCOPTUPOBAHHBIN MACCUB.

OmnpenenuTh KpaTyaimmii myTh B rpade
MEXJy IBYMs 33JJaHHBIMU BEPIIMHAMHU.

KpaT4yallInil MyTh MEXIY BEpIIMHAMU A U

B.

VYK-15 | Hanucatps nporpamMmy Ha Python nms
HaXO0KJIeHUs KOpHEl KBaJpaTHOro
YPaBHEHHSL.

ImporpamMma sl KBaApaTHOI'O YpaBHCHHA.

Co3znartp npeseHTtarnuio B Microsoft
PowerPoint o npumeHernn
MaTeMaTHYECKUX METOOB B
poheCCHOHATTLHON ICATEILHOCTH.

IMpE3CHTalus O IPUMCHCHUU MATCMATUKHU.

Hcrons30Bath 37€KTPOHHBIC TAOIHUIIBI
Microsoft Excel mns pacuera 3apriiathel
COTPY/IHUKOB.

pacuceT 3apIiniiaThbl C UCITOJIB30BAHUCM
Excel.

Hanucats makpoc B Microsoft Word
U1 aBTOMaTHYECKOTO
(hopMaTupOBaHHUs TEKCTA.

Makpoc Juisi popMaTUpOBaHUS TEKCTA.

[Toctpouts rpaduk GpyHkIMH €
HCTOJIb30BAHUEM MTPOTPAMMBI JIJIsI
MOJICJIMPOBaHUs, HarpuMep, Matlab.

MIOCTPOECHHBIN TpapuK QyHKIUH.

Pazpabotats 6a3y nanHbix B Microsoft
Access mig xpaHeHus1 HHGOpPMAIUHU O
KJIMEHTaX.

pa3paboTanHas 0a3a JaHHBIX IS
KJINEHTOB.

7.4 TecTbl

ludp TecToBble 3anaHus

KOMIICTCHIL
5048

[IpaBunbHbI
1 OTBET

[TKH-2 Kaxkoii u3 nmepeyrcieHHbIX METOIOB HE SBJISICTCS MaTeMaTu4eckum? | €)

a) [lenenue uncen.

c¢) Beruucnenue daxropuana.
d) Onucanue paboThI IporLeccopa.
e) O6paboTka H300paKeHUH.

b) CoptrpoBKa MacCMBOB 110 BO3paCTaHUIO.

Yro Takoe ‘“monaens MIPS?

IIPOrpaMMUPOBAHHUS.
d) Anroput™m COpTUPOBKH MacCHUBOB.

a) Maremarudeckasi MOJIelb, OITUCHIBAIOIIAs paboOTy mpolieccopa.
b) I[IporpammuOe oOecriedeHre st MOICTHPOBAHUS TPOIIECCOB.
¢) Oncanue paboThl MUKPOIIPOIIECCOPA Ha SI3BIKE

a) CioxxeHue.

Kakas onepanust He IPUMEHSETCS MIPH JACTICHUH YHUCEN? d)




[udp
KOMIIETEHII
15071

TecToBbIE 3a1aHNS

[TpaBunbHBI
W OTBET

b) Beruuranue.
¢) YMHOXEHHE.
d) lenenwue.

B xakom 13 nepedncaeHHbIX MPUIOKEHUH HEe UCTIOTIb3YETCS
MaTeMaTU4eCKUE METOJIbI?

a) TeKCTOBBII peaaKTop.

b) I'paduueckuii pegakrop.

¢) Buneopenakrop.

d) Aynuopenakrop.

e) bpay3ep.

YK-4

Kakas koMOMHAIIMs KJIABHII HCIIOIB3YETCS ISl KOMTMPOBAHHUS
BBIIEJIEHHOT0 TEKCTa WK 00bekTa B Windows?

a) Ctrl + C

b) Ctrl + X

¢) Ctrl +V

d) Ctrl + Z

Urto Takoe IP-agpec?

a) YHHUKaJIbHBIA UICHTH(PHUKATOP YCTPOHCTBA B CETH
b) Ums nomena

¢) [lapons mns qocrymna K cetu

d) Tun ceTeBOro coeTMHEHUS

Kaxoit u3 nepeuniciieHHbIX Opay3epoB sIBISETCS pa3paboTKOM
kommanuu Google?

a) Internet Explorer

b) Mozilla Firefox

c) Safari

d) Google Chrome

d)

Yro o3HavaeT pacuupenue daiina ".docx"?
a) TekcroBsii fokyment Microsoft Word
b) ApxuBHbIii (aiin

) U3zo6paxxenune

d) INpesenranus PowerPoint

YK-15

Kaxk nasniBaercs mponecc pe3CPBHOTO KOIMMUPOBAHUA I[aHHLIX?
a) Backup
b) Reboot
c) Restore
d) Format

Kakoii n3 nepeuncieHHbIx GOpMaToB ABISETCS rpapuuecKum
¢dopmarom?

a) .mp3

b) .jpg

c) .doc

d) .exe

b)

Kaxkoit u3 nepeqrciieHHBIX MPOTpaMM SBIISIETCS TAOJIUIIOBBIM
penakrtopom?

a) Microsoft Word

b) Microsoft Excel

c¢) Adobe Photoshop

d) Windows Media Player

b)

UTo Takoe 37eKTpOHHAas mo4Ta’?

b)




[udp TecroBble 3agaHus [TpaBunbHBI
KOMIIETEHII W OTBET
uu

a) ConuanbHasi CETh

b) CpeactBo oOMeHa COOOIIEHUSAME Yepe3 HHTEPHET
C) Bun onnaiin-urp

d) daiinoBbIi XOCTHHT

8. IlepeyeHb OCHOBHOM U JIONOJHUTEILHOM Y4e0HOI JJUTEPaTYPHI,
HEe00X0AMMOI 1151 0CBOCHUS AMCUHUILIIMHBI

OcHoOBHas nuTeparypa:

1. Cesepenc, Y. Beeaenue B nporpammupoBanue Ha Python / U. CeBepeHc.
— Mocksa: Haunonanensiii OTkpeiThiid Y HUBepcuTeT «MHTYUT», 2016. — 231 c.
— OBC YuuBepcurerckas oubnuoteka online. - URL:
http://biblioclub.ru/index.php?page=book red&id=429184&sr=1

2. byxosen A. I'., Mockanes [1. B. AlIrOpuTMbI BBIYHCIUTETBHOM
CTaTUCTUKU B cucTeme R: yueOHOe mocobue — 2e uznanue., nepepad. u gom. / CII6.:
N3narensctBO «Jlauby, 2021. — 160 C. - TekcT : HenocpeACTBEHHBIN. - To ke, —
URL.: https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-
v-sisteme-r/read

3. ['ypukos, C. P. OCHOBBI aJITOpUTMU3AIIMU U TPOTPAMMHUPOBAHUS HA
Python: yue6noe noco6ue / C.P. I'ypukos. - Mocksa: M3narenscTBO
"OOPYM",MH®DPA-M, 2018 - 343 c. - ObC ZNANIUM.com. - URL:
http://znamum.com/catalog.php?bookmfo=924699

JononHuTENbHAS TUTEPATYPA:

1. [TaBnoB JI.A. CTpyKTypbl U aNropuT™Mbl 0OpaOOTKH TaHHBIX: YueOHOe
nocobue / [1aBnos JI.A., IlepBoBa H.B. — 2e uznanue., nepepad. u ngon. /CaHKT-
[TerepOypr: Jlans, 2020.-256 c.

2. ®enopos, /. FO. [IporpammupoBanne Ha SI3bIKE BBICOKOTO YPOBHS
Python : yue6Hoe nocobue / / 1. FO. denopoB. — 2-e uzn., nepepad. u gomn. — M. :
N3patensctBo KOpaiit, 2019. — 161 c. — URL:
https://mathprofi.com/uploads/files/3432_f 41 d.yu.-fedorov--osnovy-
programmirovaniya-na-primere-yazyka-
python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/

3. Amnen b. Jlaynu / OcnoBel Python. Hayuurtecr nymarh kak
nporpammuct / Amnen b. Jlayam ; mep. c anrn. C. UepnukoBa ; [Hayd. pea. A.
PoanonoB]. — MockBa: Mann, MBanoB u ®epbep, 2021. — 304 c. - URL:
https://library.samdu.uz/files/b0c333b5613b7c1710d62e0194dfc40e_Taynn%20A.%
20-%200cH0Bb1%20Python%20-%202021.pdf

9. IlepevyeHn pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CEeTH
«/HTEepHeT», He0OXOAUMBIX IJISI OCBOCHHS IUCIUIINHBI

1. UudopmannoHHO-00pa3oBaTeibHbIi mopTaa GUHAHCOBOTO YHHBEPCUTETA
npu [IpaButensctBe Poccuiickoit @eneparuum http: //portal .ufrf.ru/



http://biblioclub.ru/index.php?page=book_red&id=429184&sr=1
https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-v-sisteme-r/read
https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-v-sisteme-r/read
http://znamum.com/catalog.php?bookmfo=924699
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://library.samdu.uz/files/b0c333b5613b7c1710d62e0194dfc40e_%D0%94%D0%B0%D1%83%D0%BD%D0%B8%20%D0%90.%20-%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20Python%20-%202021.pdf
https://library.samdu.uz/files/b0c333b5613b7c1710d62e0194dfc40e_%D0%94%D0%B0%D1%83%D0%BD%D0%B8%20%D0%90.%20-%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20Python%20-%202021.pdf
http://portal.ufrf.ru/
http://portal.ufrf.ru/

2. Caift nenmapraMeHTa aHaIu3a JaHHbIX, TIPUHATHS PEIICHUN 1 (PUHAHCOBBIX
TEXHOJIOTHUH.

3. DnextponHas 6ubnuorexa @uHaHcoBoro ynusepcurera (Ob)
http://elib.fa.ru/

4. DnexkrponHo-onbOmmoreunas cuctemaBOOK.RU http://www.book.ru

5. DnexkTpoHHO-OMOMMOTEYHAasT CcHCTeMa« Y HUBEPCUTETCKasi OMOInoTeKa

OHJIAMH» http://biblioclub.ru/

6. DnekTpoHHO-OMOMMOTEYHass cucTtemaZnanium http://www.znanium.com

7. «/lenmoBas onyaiiH OMOIMOTEKA» M3MATEIhCTBA «AnbnuHa [Tabmumepy

http://lib.alpinadigital.ru/en/library

8. DnekTpoHHO-OMOIMOTEeYHAas cUCTeMa U3aTeNbCTBa «JIaHby

https://eJanbook.com/

9. O6pasosatenbHas miathopma "FOPAWT" https://urait.ru/

10. Hayunas snektpoHHas 6ubianoTeka eLibrary.ru http://elibrary.ru

11.  http://rts.micex.ru/

12.  http://www.gks.ru/

13.  http://www. cbr.ru/

14.  http//.data.worldbank.org

15. Dnexrponnas oubamoreka (Www.bibliotekar.ru).

10. Meroauyeckue ykazaHus sl 00y4arOUIUXCsl 110 OCBOCHUIO
AUCHMILITHHBI

CamocTtosiTenpHass paboTa CTYJICHTOB MPOXOIUT ayJUTOPHO U BHEAYJIUTOPHO.
Opranusanuu  CaMOCTOSATEIIBHOW pabOThl CIYXKUT Y4eOHO-TEMAaTHUYCCKUN TIUIaH
W3YUYCHHsS AUCIUILIMHBL. B 3TOM ImlaHe ykazaHa TeMaTHKa MPaKTHYECKUX 3aHSATHH,
BOIIPOCHI M 3aJ]aHUS JIJISI CAMOCTOSATEIIBHOTO U3yUCHUSI.

Jlomamaue 3agaHusi CACAYET BBITIOIHATH PETyISpPHO TIPH TOATOTOBKE K
MPaKTHYECKUM  3aHATHUSAM. KOHTpOJIb  BBIMOJHEHHUS  JIOMAIIHUX  3aJaHul
OCYIIECTBIISIETCS B XOJ€ TMPaKTUYECKHX 3aHATHH B TIpolecce BBIOOPOYHOTO
cobeceqoBaHU.

11. Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOT U, HCIIOJIb3yeMBbIX IIPHU
OCYyLIEeCTBJICHHMH 00pa30BaTeJIbLHOI0 MPoLecca 1Mo JUCHUILUIMHE, BKIKYAs
nepeYyeHb HE00X0AMMOI0 MPOrPAMMHOIO 00ecIeYeHUus1 1
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

KoMIUIeKT TUIIEH3MOHHOTO TIPOTPAMMHOTO 00€CTICUCHHS:

[TakeT ouCHBIX TpOrpamm;

Antusupyc Kaspersky

CoBpemeHnHbIe IpodeccroHaabHble 0a3bl JaHHBIX U UHGOPMAIMOHHBIE
CTIPaBOYHBIE CHCTEMBI:

1.  HudpopmaunonHo-npasoBas cuctema «I'apant».

2.  Uudopmanmonno-npasoBas cucrema «Koncynbrant [Tnrocy.

3. Cucrema KoOMIUIEKCHOTO packpeitus uHpopmauun «CKPUH» -
http://www.skrin.ru
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CepTuduumpoBaHHble MPOrpaMMHBIE M aNapaTHbIE CPENCTBAa  3alUThHI
UH(pOpPMaIIUU - HE TIPEyCMOTPEHBI

Omnepannonnas cuctema Linux, OS X

WuterpupoBannsie cpensl paspadotrku IDLE, Spyder unu anajmorudseie c
Bepcueil sa3pika Python 3.5 unm Gonee mo3anei;

JuctpuOytuB cpeapl R s omepanmonubix cucteM Linux, OS X wumm
Windows;

WuTerpupoBannas rpaduueckas cpena paspadorkn RCommander, RStudio
mm RKWard;

bpaysep ¢ noctynoMm k cetu IHTEpHET.

12. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM /I
OCYyIIeCTBJIEHHsI 00Pa30BaTEJILHOI0 MPOLeEcca Mo AN CIUIIHHE

JI71st OCBOEHUSI TUCIMIUIMHBI HEOOXO0UMO JH000€ BHIYUCIUTENBHOE CPEJCTBO -
KOMITbIOTEP, CMapTHOH WM  [UIaHmeT. [IpearnodyTuTeNbHO  UCIMOJIb30BAHUE
KoMmmbioTepa. [Ipu 3TOM BO3MOXHO HCHOJB30BAHUE KOMITBIOTEPOB KOMIIbIOTEPHBIX
KJlaccaXx yHHUBepcuTeTa. Bce wu3ydaeMble TEXHOJOTMHM JOCTYIHBI Ha JUYHBIX
YCTPOMCTBAxX CTYJACHTOB B JIIO00M TOUKE, T/I€ TOCTyNHA ceTh IHTEpHET.



