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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumnnuHbl: CuctematmsnmpoBaTb, 3aKpenuTb 3HaAHWUS U KOMMNEeTEeHLMK, chopMmnpoBaTh

HaBbIKM NOCTPOEHMS BNOK-CXeM anropuTtMoB, pa3paboTky nporpaMm Ha A3bike Python

B obnactm 3HaHun, HeobxoguMbIX ANA 3PMEKTUBHOINO MNPOEKTUPOBAHUS U MPOrPaMMUPOBAHNSA CPELCTB
aBToOMaTU3auumn OerioBbIX U TEXHONOMYECKNX NPOLECCOB Ha OCHOBE COBPEMEHHbIX MHEOPMALMOHHBIX TEXHOMOIMMN.

1.2 3agaum AMCLUNIUHBI:

- PaccmoTpeTb nmoHATME anropyTMmM3auumn kak yHAaMeHTanbHOMW OCHOBbI MOAENWPOBAHUS, NPOEKTUPOBaHUSA Y
peanu3aumMm OenoBbiX M NPOW3BOACTBEHHBLIX MPOLIECCOB U MX aBTOMaTU3auun nporpaMmMHo-annapaTHbIMWU CpeacTBamm
BbIYMCNUTENBHON TEXHUKMN.

- pa3BuUTb YyMEHWe co3gaBaTtb GrOK-CXeMbl anropuTMOB U MPOrpaMm Ans

peLLeHns pasnu4Horo poaa 3agad

- chopMmpoBaTh y CTyOEHTOB 3M1EMEHTOB TBOPYECKOrO MbILLMEHMUS

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

MHdpopmMaLMOHHbIE TEXHOMOMMK

MartemaTuka

2 KOMMETEHUMN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

OlK-14: Cnocob6eH pa3pabaTbiBaTb anropuTMbl U KOMMbIOTEPHbIE NMPOrpaMMbl, NPUrogHbIe Ans
NpPaKTU4YeCKOro NpUMeHeHus.

3HaTtb: OcHOBbl pa3paboTkKM U UCMOSb30BaHWS anropuTMOB W NporpaMm MpUMEHUTENbHO K MpodeccroHarnbHow
AesTENbHOCTY.

Ymetb: Pa3pa6aTblBaTb N  uncnonb3oBatb anroputMbl U nNporpaMmmbl  NPUMEHUTENIbHO K I'IpO(beCCVIOHaJ'IbHOVI
neAaTenbHOCTU.

Bnapgetb: HaBbikamn pa3paboTku anropMTMOB U NPOrpaMmM NpUMEHUTENBHO K NPOdeCCUOHANbHON AEeATENBHOCTH.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTa
=
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 g e CP
y4ebHbIX 3aHATUI 2 gg Nex. Mp. (4achbt)
O Z | (yackl) | (4acekl)
Pasgen 1. OcCHOBHble MNOHATMSA anropuTMu3aun wu
nporpaMMmnpoBaHunst
Tema 1. OnpegenexHve n cBONCTBa anroputTMa.
Monatne anroputma. Caonctea anroputMoB. Popmebl
3anucen anroputMoB. OOWME MPUHUMNBLI NOCTPOEHUS
anropuTMOB. 1 5
Tema 2. OcHoBbl anrebpbl NOrUKu.
Jlormyeckne onepaumm C BbICKa3biBaHUAMWN: KOHBLIOHKLMS,
ON3BIOHKUMS, MHBEPCUSA. 3aKoHbl NOMMYECKMX onepaumi.
Tabnuubl UICTUHHOCTW. 1 6
Tema 3. MeToabl NporpaMmMmMpoBaHUsS.
MeTogbl MpOrpamMMMpPOBaHUSA: CTPYKTYPHbIN, MOAYIbHbLIN,
00BbEKTHO-OPNEHTUPOBAHHDIN. [ocTonHcTBa "
HeJoCTaTKM METOAO0B NMPOrpamMmMMpOBaHMS. 6
Pasnen 2. OnucaHue anropyutMoB
Tema 4. Cnocobbl 3an1cy anropuTmoB. 3
CrnoBecHbli  cnoco6  3anucu  anropuTmoB.  3anucb
anroputmMa B ncesgokoge. pacumyecknin cnocob 3sanucu
anropMTMOB. 1 1 13
Tema 5. CTpykTypa anroputma.
basoBble  anropyTMudeckne  CTPYKTypbl.  JIMHENHble
anropuTMbl. PasBeTtenstowmecs anropuTMbl.
Linknnyeckne anroputmbl. AMrOpUTMbI  C  BIIOXXEHHBIMU 1 1 12
LuKnamu.
Pasgen 3. Anropytmbl ynpaBneHUs TEXHONOrMYECKUMMU
npoweccamm
Tema 6. AnroputMbl ynpaBneHWs  HenpepbiBHbIMU
TEXHONOrM4YeckMMn npoLeccamu.
MpoBsepka OOCTOBEPHOCTU OaHHbIX. KoHTponb
OTKMOHEHUN. ANropuTMbl MnbTpaLmu.
ANropuTMbl  MaclTabupoBaHns.  ANFOPUTMbI  TUMOBBIX 1 1 10
3aKOHOB YyMNpaBreHusl.




Tema 7. Anroputmbl

npoueccamu.

AnroputMmbl  ynpaeneHus No  BpeMeHW. AnropuTtmbl

XECTKOro rnocrefoBaTesibHoro ynpaeneHus no

COCTOSIHMIO MpoLecca. ANropuTMbl TMBKOro yrnpaBneHus 1 1 10

No COCTOAHUIO NMpouecca.

yNpaBneHuss  OUCKPeTHbIMU

Pasgen 4. OcHoBbl NporpammupoBaHms Python

Tema 8. OcHoBebl Ai3blka Python.
Uctopusa cosgaHusa Python. ®dunocodua Python.

10

Tema 9. OcHOBHble (hyHKLUMM M NOHATMA A3bika Python/

Beog-BbiBog. Matematunyeckne  dpyHKumn.  OCHOBHblE
onepaTopbl. BeTBneHne un uuknbl. Konnekuumu OaHHbIX.
Cnuckun, KopTexu, cTpokn. MHoxectBa 1 crnosapwm. 1 30
IMoHATHE perynsapHOro BblpaXeHus.

Tema 10. Bubnmnoteka numpy.
OcHoBHble  onepauuu.
MacCMBOB,  YMHOXeEHue
onepaumu. Ctatuctuka 8 Numpy. 1 30

CnoxeHne ©  BbluMTaHME
n peneHune. Jlornyeckne

Tema 11. MNakeT pandas.

BeegeHne B aHanu3 TabnuuHbIX AaHHbIX B Python.
O6bekTol  Series(nocnegosatensHoctb) M DataFrame
(tabnuua). YTeHme-3anncb  OaHHbIX B PasfiM4YHbIX

dopmarax.

3anpocbl k Tabnuuam: BbiOOpka CTPOK/CTONGLOB MO

3afjaHHbIM  KpuTepusm. [MepedopmaTpoBaHne [OaHHbIX: 2 30
oyncTka, npeobpasoBaHue,  CMUSHUE,  WU3MEHEHMe

chopMbl. dunbTpaums OTCYTCTBYHOLLNX OaHHbIX.

ArperMpOBaHme OaHHbIX U rpynnoBble onepaunn

Wtoro B cemecTpe (Ha kypce ansa 3A0) 6 8 162
KoHcynbTauum n npoMexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 14,25 162

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPECTB OLIEHUBAHUSA PE3YJILTATOB
5.1 MNoka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneTteHuun

MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

OrlK-14

OcBoeHbl MeToAbl pa3paboTky anropuTMOB M NMPOrpamMMm.

CnocobeH camocToaTenbHO paspabaTbiBaTb UM 3anucbiBaTb B BuWAe MNCEBOOKOOOB U
Onok-cxemM anropnTMbl 06paboTkM 6Ga30BbIX TUMOB AAHHbIX.

MuweTt npocTedwmne nporpaMMbl B  TEXHOMOMMM  OBOBEKTHO-OPUEHTUPOBAHHOIO
nporpaMMMpoBaHus.




5.2 Cucrtema n KpuTepum oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3ayTteHo

O6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHWMA  OCHOBHbIX  MOHATUN

ANCUMMNVHBI; 3HaeT 6a3oBble
anropuTMuyeckue  CTPYKTypbl;  ymeeT
CaMOCTOSATENBHO paspabatbiBaTb "
3anucblBaTb B Buae GoK-cxem

anroputmbl  00paboTkn ©0a3oBbIX TUMOB
OaHHbIX; YMeeT nucaTb nporpaMmbl Ha
A3blKe  MPOrPaMMMPOBAHUS  BbICOKOIO
YPOBHSI , pefdakTupoBaTb W OTRaxuBaTb
TEKCTbl MpOrpaMM B WHCTPYMEHTaNbHOM
cpege NporpaMMMpoBaHNs; ycBoun
OCHOBHY1O nuTeparypy; gonyckaet
He3HauuTenbHble NorpeLLIHocTH npu
OoTBETax Ha BOMpPOCHI.

Mpu npaBUbHOM oTBeTe Ha
npakTuyeckoe 3agaHue.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMNIIUHBLI, HE MOXET
cchopmynupoBaTb  OCHOBHbIE  MPUHLMMbI
CTPYKTYPHOMN anroputTMmM3aumu 7]
nporpammMmpoBaHms; Nnnoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHnsax; He YyMeeT co034aBaTb
npocTtenwme  nporpaMmbl  Ha  4A3blKe
NpoOrpaMMMpOBaHMST  BbICOKOIO  YPOBHS,
pedaktmpoBaTb W OTNaXuBaTb TEKCThl
nporpamm B WHCTpPYMEHTanbHOW cpege
nporpaMMMpoBaHMsl; MMAOXO 3HaKoM C
OCHOBHOW nuTepaTypon; Jonyckaet npu
OTBETE CYLIECTBEHHble OWWUOKM ©N He
MOXET  yCTpaHUTb  UX  Jaxe  noAa
PYKOBOZCTBOM Npernogasarens.

Mpwn HenpaBubHOM oTBeTe Ha
npakTnyeckoe 3agaHue.

5.3 TunoBble KOHTPOJbHbIE 3a4aHuA n/vnu nHble MaTepuanbl, UCnonb3yemMbie ONnA OUEeHKN pe3ynbTaToB

oby4eHus

5.3.1 TunoBble KOHTPONbHbIE BOMPOCHI

Ne n/n | DdopMynNnpoBKN BONPOCOB
Kypc 3
1 [Ba onpeaneneHuns anroputma: Kak yHaamMmeHTansHoro yHMBepCcanbHOro NOHATUS U Kak BbIYUCIIUTENBHOMO
npouecca. OCHOBHble CBONCTBA anropuTMOB.
2 Cnoco6bl 3an1cuK anroputMoB. [NoHATMEe «UCMoNHEHMe anropUTMa» Kak npakTuyeckas peanvsaumsa AencTBum

No NonyYvyeHuto pesyrnbTtaTta and KOHKPEeTHbIX 3HaYeHUN JaHHbIX U ee 3anuchb B TabnmMyHoMm Buae.

3 BasoBblIi HAGOP anNrOPUTMUYECKUX CTPYKTYP (NMMHEHAs, BETBALLASACS, LIMKIMYECKas) U MpuMepsbl 3anucu
6a3oBbIX CTPYKTYp hopManmaMom Brnok-cxem

OCHOBHbIE NOHATMSA nporpaMmmMmpoBaHnA. CUHTaKCUC U CeEMaHTUKa A3blKka NporpaMMnUpoBaHnA, TEKCT
nporpamMmmbl, TpaHCcnAUMA, TeCTupoBaHe U OoTiagKka nporpamMmmbl.

MeToabl nporpamMmmMmnpoBaHnA. [ocTonHcTBa N HeaoCcTaTkKn METOLOB nporpamMmmMmnpoBaHnA.

3aKkoHbl NOrM4yeckmx onepauui

CnoBecHbIn cnocob 3anucu anropuTMoB 1 ncesaokon. OcCHOBHbIE OTNNYKS (*)OpM 3anumcu.

Mpadunyeckmin cnocob 3anmcm anropuTmMoB

O|o|N[([o|o| &

OcHoOBHbIE anropuTMbl NnpuMeHAaeMble B yrnpasiieHUN HenpepbiBHbIMKU TEXHOJNTOMTMYECKMMU npoueccamMu

OcCHOBHbIE anropuTMbl MPUMEHSIEMbIE B YNpPaBNeHUM AUCKPETHLIMI NpoLieccamu

—_— ] -
= O

Asbik nporpammupoBanusa Python. dunocodus Python.

Tunbl AaHHbBIX NpuMeHsieMble B Python.
OcHoBHble onepatopbl Python

13 BeTtBneHue n umknel Python




14 MpumeHeHue 6ubnmotekn NUmPY ong matemMaTtu4ecKknx Bbl4ECIEHUN

15 MakeT pandas. O6bekThl Series (nocnegoBaTensHOCTb) n DataFrame (tabnvua).

5.3.2 TunoBble TecToBble 3agaHunsA

He npepycmoTpeHo.
5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUsA (3agayvm, Kemcbl)

1. PaspaboTtaTtb n 3anucatb B Buae OMnoOK-CXxeM anropuTMbl peLleHUst creayowen 3agadn: BBECTU OAHOMEPHbIN
MaccumB LenbIX Ynces, onpeaennTb ero MakCMMarnbHbIN 3NeMEHT.

2. Hanucatb nporpammy Ha a3blke Python ans HaxoxgeHwus cpegHero, MWMHMMAanbHOMO W MakCMMarbHOro
yucna.

5.4 MeToaunyeckue maTtepuanbl, onpeensirouime npoweaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyatoLierocsi K NpoMeXXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a0MmKeHHOCTU

lMpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu pernamMeHTMpPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTO
«lMonoxeHne o0 NpoBeAeHMU TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxca»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo gucumUniiMHe

YcTHada + MucbmeHHasn KomnbloTepHoe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCLMNInHe

* Bpems Ha noarotoBky oTBeTa Ha 3a4veTte - 15 MUHyYT;
* B TeuyeHne cemecTpa BbINONHAETCHA pacyeTHo-rpadudeckas paborta;
* BO3MOXHOCTb MOMb30BaTbCA CNpaBOYHbIMU MaTepuanamu, KanbKynaTopoM.

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Wenyabko, B. M. AsbIk nporpaMMmMpoBaHm1s PocToB-Ha-[loH http://www.iprbooksh
BblCOKOro  ypoBHsi  Python. TaraHpor: MSﬂaTeﬂZE)TBO op.ru/87530.html
DyHKL MK, CTPYKTYpbI HOXHOTO ) (henepanbHoro 2017
AaHHbIX,  OOMONHUTENbHbIE
MozynM YHMBEpcuTeTa
Bonobyeea, T. B. WHdopmaTuka. OcHoBbI | BopoHex: BopoHexckuin http://www.iprbooksh
anropuTMmnsaLmm FOCYﬂapCTBeHI-ibIVI 2019 0p.ru/93316.html
TEXHUYECKNIA
yHuBepcuteT, 36C ACB
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
B.H. Cypukos [n gp.]. |OcHoBebl anroputMmnsaumnm — 2-e n3a.; M-so http://nizrp.narod.ru/
MHXEHepHbIX 3agay [TekcT]: 06pasoBaHnsa U Hayku 2012 osnalgoringzada4.ht
y4yebBHoe nocobue Pd, CNGITYPI. — Cl16.: m
CrnerTypPri
Cyan P. A A3sbik nporpaMmMmMpoBaHus Mocksa: NHTepHeT- http://www.iprbooksh
Python YHusepcutet 2016 op.ru/52211.html
MHdopMaLnoHHbIX
TexHonorun (MHTYUT)
Wenyasko, B. M. OcHoBbl PocToB-Ha-[oHy, http://www.iprbooksh
nporpaMMMpoBaHms Ha | TaraHpor: N3gatenbcTBo 2017 op.ru/87461.html
A3bIke  BbICOKOrO  YPOBHSA | HOxHOro dpegepansHoro
Python yHUBepcuTeTa

6.2 MNMepe4eHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHo-6MbnmoTteyvHasa cuctema IPRbooks[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB INYMNTHO [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru/
OneKTpoHHO-0MbnmnoTevHasa cuctema «Anbykey» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3MOHHOro N CBO6G0AHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus




MicrosoftWindows 8

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

KomnbloTepHbIN Knacc

MynbTUMeauniiHoe 0BOpyAOBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm  «WMHTepHeT» U  obecneyeHnem [ocTyna B 3MEKTPOHHYIO  MH(OPMaLMOHHO-
obpa3zoBaTesibHyto cpeay




