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1. IEJHU U 3AJAYUN OCBOEHUSA AUCHUIIJINHBI:
B mucnumuivne n3ydaroTcs OCHOBHBIE IPUHIUIIBI PA0OTHI C 00bEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM  TIporpaMMupoBanust Python, OuOIMOTEeKHM CTaHAAPTHBIX MOJIYJICH S3bIKAa, METOJIBI
IIPOrpaMMHUPOBAHUS U OTIAJKU NPUIIOKEHUN, TPUTOAHBIX VIS IPUMEHEHHUS.

Heab mucuumianHbl  -GOPMHPOBAHUE Yy CTYACHTOB HABBIKOB,COOTBETCTBYIOIIUX BHAaM
npoeCCHOHATIBHON 1€ TEbHOCTH,HEOOXOAUMBIX ISl pelieHHs] Mpo(ecCHOHATBHBIX 3a1auc
UCIIOJIb30BaHUEM SI3bIKA TIpOrpaMMupoBanus Python.

3agaya JUMCUUIUIMHBI —TIpUOOpPETeHHE CTYACHTaMH HEOOXOAMMBIX 3HaHUM o 0a30BbIX
KOHIENIUAX TporpamMmmupoBanus Ha Python, o0iacTsx ero NpUMEHHUMOCTH, KOHCTPYKIIHSX
s3bika Python u Texnosnoruu pazpabotku mporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucunmmaa «OcHOBBI mporpammupoBanus Ha Python» usydaercs B 4 cemectpe u
OTHOCHUTCSI K 00s13aTesIbHOM YacTu JucuuiinH 6igoka b51.0.12 no HampaBieHHMIO NOATOTOBKU
40.03.01 KOpucnpynenus AucrumniuHa GopMHUpyeT NPAKTUYECKHE HABBIKM HCIOJIb30BAaHUS B
pohecCuOHABHOM e TENIbHOCTH COBPEMEHHBIX KOHUENINI U METOI0B IIPOTPaMMHUPOBAHUS.

3. NEPEYEHDb [IJIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUS 1O
JTUCHUILIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMHA
PE3YJIbTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHUOHAJBHOM OBPABOBATEJIbHOMN TPOTPAMMBI

Kon u HanmmeHnoBanue ITepedyenb niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS 11O
peau3yemMoii KoMIeTeHIIuH AUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C HHANKATOPAMH
JOCTHKeHHSI KOMIIeTEeHIIN I

OK-1 NJI-1mx1

Cnocoben UCTIONB30BaTh | 3HAET METObl MPUMEHEHHUsI CKBO3HBIX ITU(PPOBBIX TEXHOIOTHA,
WHHOBAIIMOHHBIE TPOJYKTHIM | METOJBI W TEXHOJIOTHH CcOOpa,CTPYKTYPUPOBAHUS, aHAIN3a
TEXHOJIOTMH, aHAJIM3UPOBaTh | JAHHBIX  JJI1  IOCTPOEHUS  HOBBIXOPTaHU3ALMOHHBIX U
JTAHHBIE U IPUMEHSATh METOJIbI | YIIPABICHUYECKUX MOJIENIEH, MPOTYKTOBH CEPBUCOB
ucKkyccTBeHHoro unremekra | M-1. 1okl

3Haer OCHOBHBIC CKBO3HEIC TEXHOJIOTHH (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJOTWMH;  HEUPOTEXHOJOTUU U
MCKYCCTBEHHBIM MHTEJUICKT; TEXHOJOTUN OCCIIPOBOHON CBSI3H;
KOMIIOHEHTBI POOOTOTEXHHUKH U CEHCOPUKA; KBAaHTOBBIE
TEXHOJIOTHH; CUCTEMBbI PACIPEACIICHHOTO PeecTpa; TEXHOJIOTUU
BUPTYaJIbHOW U JOIIOJHEHHON PEAILHOCTH)

NJI-2n0xk1

YMeer B ciaydae BeIOOpa  MEXKAY — NEPCIEKTHBHBIMHU
WHHOBAllMOHHBIMM M YCTapeBIIUMHM  MOJAXOJAaMU  JIETKO
BHIOMpATh HOBBIE HUJCHM U METOAbl U TMPEANPUHUMATH
KOHKPETHBICACUCTBUA  JUIsl TE€HEpallMM W pealu3aiuu
WHHOBAIIMOHHBIX HJAEWH TOJIXO0/J0B, YMETh aHAJIU3UPOBATD,
CHHTE3UPOBAaTh MW OILECHUBATh WHQPOPMANMIONIA TPUHATHUS
pPELIEHNUI U peaIn3alii CBOUX JEHCTBUI

NJ-2.1 uxl

YMeer  HaxOAWTh  KpPEaTWBHBIE  CIOCOOBI  pEHICHUs
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npoOJIeMbl,aHAIU3UPOBaTh MX IUIFOCBI W MHHYCBI, PHUCKH,
BbIOMpATh ONTUMAIBHOE PELICHHE

NJ-2.2 uxl

YMeeT pacnio3HaBaTh HEMPOAYKTUBHBIE MEHTAIbHbIE MOJEIN U
CTEpPEOTHUIBI M OTKa3bIBATHCS OT HUX

NJI-3 nxl
Brnajeer HaBbIKaMU M3MEHEHUS PEIICHUH MPH HATUYHH HOBBIX
apryMEHTOB  WJIM  MPOW3OIICAITNXU3MCHCHUN,  BIIAJIETh

TEXHOJIOTHSIMU  YIIPABJICHUS TIOJHBIM JKH3HEHHBIM ITUKJIOM
JaHHBIX

NJ-3.1 uxl

Brageer TeXHONOTHSAMU TPUHSATHSA PEUICHUN, OCHOBAaHHBIX Ha
JaHHBIX (KyJIbTypa U STHKA TPUHATUSA PEIICHHH Ha OCHOBE
JIAHHBIX; BCTparBaHUE MpoIlecca MPUHATHS PEIICHUI Ha OCHOBE
JAHHBIX B  OW3HEC-TIPOLIECCHl  OpraHW3aIlMH;  CUCTEMBI
ABTOMATHUYECKOTO TIPHUHATHS PEIICHUM, BKIIOYAs CHUCTEMBI
HCKYCCTBEHHOT'O WHTEIIJICKTA)

NJ-3.2 uxl

Brnageer meTogukamu odecneueHrs 0€30I1aCHOCTH JTaHHBIX
K -2 N-1ux2
Cnocoben pa3pabaThiBaTh | 3HAET OCHOBHBIE TIOHATHUSA s3bIKA MTporpaMMupoBanus Python,

nporpaMMsl Ha si3eike Python
JUIS UCIIOJIb30BaHUs B cdepe
cBOEH npo¢eCcCuOHAIBHOM
JIeSITeTbHOCTH

METO/Ibl OIIMCaHMsI CTPYKTYpP JAHHBIX M KJIACChI 3a/1a4,
bopmynupyemsbIx U pemiaeMbix Ha Python

NJ1-211x2

VYMmeer pa3pabareiBaTh IporpaMMel Ha si3bike Python,
IPUMEHSTh U3YYEHHbBIE METO/bI U CTPYKTYpPBI JaHHBIX B
COOTBETCTBUU C TEXHOJOTHEN pa3pabOTKU MporpaMm

N/I-3uk2

BrnaneerHaBbikamMu  pa3paboOTKH, OTIAJKU M TECTUPOBAHMS
nporpaMM Ha si3eike Python st ucnonszoBanus B cepe cBoeit
npodecCHOHATIBHOMN 1 TETbHOCTH

4.

OBLIAA TPYAOEMKOCTD IUCHUIIJIMHBI

4.1. O0beM TUCHUILINHBI B 324€THBIX eIMHUIIAX (Bcero) 2

4.2. O0beM TUCHUILINHBI 10 BUAAM y4eOHOH padoTsl (B yacax)

KonuyectBo yacos
(dhopmaobyuenust)
. oYHas
Bun yueOHo#i padoThl Beero B 1.9. 1o
no cemMecTpam
IUIAHY 4
KonTakTHas paboTta 00y4aronxcs ¢ MpernoiaBaTesieM B 32 32
co0oTBeTCTBUH C YII
AyIUATOPHBIE 3aHATHUS:
° JIEKIIUU 16 16/16
o CEeMHUHAPBI U ---
NPAaKTUYECKHUE 3aHATHS
o 71a00paTopHbIC 16 16/16
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KoanuecTBo 4acoB

(popmaobyuenus)
. OYHAas
Buj y4eOHoii padoThI Beero B .1 10
no cemMecTpam
IUIAHY 4
pabOThl, TPAKTUKYMBbI
CamocrosiTenpHas padoTta 40 40
@dopma TEeKyIEero KOHTPOJIsSl 3HAaHUU U Beinonnenue
KOHTPOJIS 1a00paTOPHBIX
CaMOCTOSITENIbHOW PabOThI: TECTUPOBAaHUE, KOHTP.paboTa, 3aJaHHH,
KOJUTOKBUYM, pedepar u ap.(He MeHee 2 BUJIOB) pelieHue 3aaa4
Kypcosast pabora ---
Bupl mpoMexxyTo4HOM arTecTanuu (9K3aMeH, 3a4eT) 3auer
Bcero 4yacoB no QucHumniniie 12 12

KognuyecTBo 4acoB

(bopmaodyuenmus)
B 6100l D26 3a04Has
WAL YHICOHOM paboTe! Bcero B 1.4. 0
no ceMecTpam
IUIAHY 4
KonrtakTHas paboTta oOy4aronuxcs ¢ npernogaBaTeieM B 4 4
co0TBeTCTBUU C YII
AyIUTOpPHBIE 3aHITHSL:
o JICKIIUU 2 2/2
o CEeMHHApbI U - ---
NPAaKTUIECKHUE 3aHATHS
. 1ab0paTopHbIe 2 2/2
paboThl, IPAKTUKYMBbI
CamocrosiTenbpHas pabora 64 64
dopma TEeKYIIEero KOHTPOJIsl 3HAHUW U Brinonnenue
KOHTPOJIS 1a00paTOPHBIX
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAaHUE, KOHTP.paboTa, 3a/laHui,
KOJIJIOKBHYM, pedepar u ip.(He MeHee 2 BIJIOB) pelieHue 3agau
Kypcogas pabora ---
Bupl npoMexyTouHON aTTecTanuu (9K3aMeH, 3a4eT) 3auer, 4
Bcero gacoB o aucoumniinge 12 12

B crnydae He0OXOIMMOCTH HCIONB30BAaHHUS B y4€OHOM MPOIIECCE YaCTHUYHO/MCKIFOUYUTEIHHO
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B Tabiule uepe3 cjell YKa3blBaeTcs
KoruecTBO 4acoB padotel JIJIC ¢ oOyyarormmmucs AJist IPOBEICHUS 3aHITUN B TUCTAHITMOHHOM

dbopmare ¢ MpUMEHEHHUEM SJIEKTPOHHOTO OOyUEHHS.

4.3. Coaep:xanue IUCUMILTMHBI. Pacnpenesienue yacoB mo reMaM M BHIaM y4eOHOI

padoThI:
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®opma 00yyeHHus] __ oyHas

Buabl yueOHbIX 3aHATHI

AyauTOpHBIE = =
3aHATHA = S
= 2 dopma
Ha3zBanue pa3iesioB u g o % o E o § TEeKYIIEero
TeM 2 ; § = | .5| £ 2 KOHTPOJISA
= | 2|27 =8| & 3HAHMI
E|ES|28E| = s
= § =R 3 &
1. S3bik Python.Tunsr 6 2 0 0 0 4 Pemenue 3amay
JTAaHHBIX.
Oc00eHHOCTUBBOIA/BEIBO/L
a.
2. JIuHeliHbIe aJrOPUTMBI. 8 2 0 2 0 4 Pemenue 3apau.
OcoOenHoctH JlaboparopHas
MOJIKJTFOUYCHUST U pabora 1
WCTIOJIb30BAHMS MOYJICH.
3.Pa3zseTBisromuecs 10 2 0 2 0 6 Pemenne 3agau.
IIPOLIECCHI. Y CIIOBHBIN JlaGoparopHas
Oneparop. pabota 2
4. [lukmnaeckue 8 2 0 2 0 4 Pemenune 3amau.
anropuT™Mel. OnepaTopsl JlaboparopHas
[MKJIA. pabora 3
5. Pabora co crpokamu. 10 2 0 2 0 6 Pemenne  3amad.
JlaGopatopHas
pabora 4
6. Koptexu, ciucku 12 2 0 4 0 6 Pemenune 3agau.
CJIOBapH, MHOKECTBA. JlaGoparopHas
OnHOMEpHBIE MaCCHUBBI pabota 5
7. JIByMepHBIEC MaCCHBBI 10 2 0 2 0 6 Pemenune  3amau.
JlaGoparopHas
pabora 7
8. Pabora c aiinamu. 8 2 0 2 0 4 Pemenune 3agau.
JlabGopaTopHas
pabota 6
Htoro 72 16 0 16 0 40
dopma 00yueHus:  3a04HAs
Buabl yueOHbIX 3aHATHI ®opma
Ha3Banue u pa3zueJioB u g TEeKYIIero
TeM 2 AynuTopHbie KOHTPOJIst
3aHATUA 3HAHUN
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1. S3p1k Python. Tumsr 8,5 0,25 0| 0,25 0 8 Pemenue 3agau
JTAHHBIX.
OCc00EeHHOCTUBBOIA/BEIBO/L
a.
2. JIuneiHbIe anropuTMBI. 85 [025| O 0,25 0 8 Pemenne  3amad.
OcoOenHoctu JlaGopaTopHas
HOJKJIIOUEHUST U pabora 1
UCTIOJIB30BaHUSI MOJYJICH.
3.PasseTBisromumecs 8,5 0,25 0 0,25 0 8 Pemenne  3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHas
oneparop. pabora 2
4. lluknnaeckue 8,5 0,25 0 0,25 0 8 Pemienue 3apmau.
anroput™Mel. OniepaTopbl JlaGoparopuas
LIUKJIA. pabora 3
5. PaGora co cTpokamu. 8,5 0,25 0 0,25 0 8 Pemenne  3amau.
JlaGopatopHas
pabora 4
6. Koptexu, ciucku 85 [025| O 0,25 0 8 Pemenne 3anmau.
CJIOBapH, MHOKECTBA. JlaGopaTopHas
OnHOMEpHBIE MAaCCHBBI pabota 5
7. JIByMepHBIE MaCCUBBI 85 [025| O 0,25 0 8 Pemenne 3anmau.
Jlaboparopnas
pabora 7
8. Pabora c daitnamu. 8,5 0,25 0 0,25 0 8 Pemenne  3amau.
JlaGopatopHas
pabora 6
3auer 4
Hroro 72 2 0 2 0 64

5.COJEPKAHUE JUCHUJINHbI

Tema 1. S3pik Python. Tunbl gannbix. OcoO0enHocTn BBOAa/BbIBOAAa. ConepkaHue
TeMbL.Python kak 00BEKTHO-OpHEHTHPOBAHHBIN s3bIK. Twrbl maHHbIX. OcobeHHOCTH. BBOMI-
BBIBOJI BEJIMUMH pa3HbIX TUTIOB. [IpeoOpa3oBanue Tunos. @opMaTHBIN BBIBOI.

Tema 2. JIu"eliHble a1ropuT™Mbl. OCO0EHHOCTH MOAKJIIOYEHUS M HUCIOJIb30BAHUS MOAYJICH.
Conepxxanue tembl. Moaynu B si3bike Python. OcoOeHHOCTH NMOAKITIOYEHUS] M UCTIOB30BaHUSI.
3HakOMCTBO ¢ MoaysieM math.CocraBiieHre THHEHHBIX aIrTOPUTMOB.

Tema 3.PasBerBiasiiomuecsi mnpomecchbl. YCJIOBHbIH  omepatop.ColaepkaHue  TEMBI.
PasBerBisitomyecs mpoueccsl. [IporpamMHas peanusaiis cpencTBamy si3bika Python.

Tema 4. Hukanuyeckne aaropurmsel. Oneparopsl nukiaa.Coaepxxanue Temsl. Lluknnueckue
aNropuTMel. Peanmsanus UKIOB ¢ ycCloBHEM, ¢ MOBTOpeHHEM. CO34aHHME M HCIOJb30BaHUE
MOJIb30BATEIbCKUX (PYHKITUH.
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Tema 5. Pa6ora co crpoxkamm.Coaepxkanue TeMbl. CTpokoBble BelMHYUHBL. OCOOCHHOCTH
peanu3anuu U padoTsl ¢ HUMU. OCHOBHBIE METO/IbI PA0OTHI CO CTPOKAMH.

Tema 6. Koprexxku, cnucku cjaoBapu, MHO:kecTBa. OmnHomepHble MaccuBbl. CojliepkaHue
tembl. Komnekuun sizpika Python. Koprexwu, cnucku, cinoBapu, MHOXecTBa. OCOOCHHOCTH M
peanu3zaiusi. OCOOEHHOCTH pabOThI C OJTHOMEPHBIMU MAaCCHBAMHK CpeICTBaMH s3bika Python.
Tema 7. JIBymepHble MaccuBbl. Conepxkanue Tembl. [[BymepHbie MaccuBbl. OCOOEHHOCTH U
peanu3anus 00pabOTKH.

Tema 8. Padora ¢ daiiiamu.Conepxanue TemMbl. TekcToBble (aiiibl B si3bike Python. TTpumepst
paboTHI ¢ daiinamu.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHSITUI

Jannsiii Bug pabotel He pexycmoTpeH YL

7.JJABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. JluHeiinble ajaropuTmMbl. OCO0EHHOCTH MOAKJIIOYEHHUSI M HMCHOJb30BAHUSA
MOJYJICH.
Jlabopamopnas paboma: «Jluneiinvie npocpammoly.

I{enb pabOTHI: MOTYIUTHh HABBIKH BBOJIUTH U BBIBOJUTH JAHHEIC, CO31aBaTh IIEPEMEHHBIC
Y BBITIOHATH apu(METHUECKHUE OTIepaIiH.

MeToaudeckue yKa3aHUs: OOpaTUTh BHUMAHUE HA BO3MOXXHOCTH TIOJKITFOUCHUS
MaTeMaTHuecKuX QyHKImi u3 Morysast math.

Tema 3.Pa3BeTBisironuecs npoueccobl. Y CJIOBHbIH oneparop.
Jlabopamopnas paboma: «Pazeemensarouuecs npoyeccoly.

enb paboThl: MOTYYUTHh HABBIK pabOTHI C YCIOBHBIMU orepaTopamu Ha s3bike Python..
Pabora cocTtout u3 IByX 3a/aHUM.

Meroandeckue yka3zaHus: OOpaTUTh BHUMaHHWE HA OCOOCHHOCTH HCIIOJIb30BaHUS
YCIIOBHOTO OIE€paTopa B A3bIKE.

Tema 4. Hukanuyeckue aaroputmbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanuzayusi YuKiosy.

I{ens pa®oTHI: MOJYYHTHh HABBIK KCIIOJIB30BAHUS OIEPATOPOB IMKJIaHA s3bike Python.
PaGora cocraBneHa u3 Tpéx 3aaHUM.

Meroanueckue ykazanus: OOpaTUTh BHUMaHHE Ha OCOOCHHOCTH ITMKJIA C YCJIOBHEM.
VY aenuTh BHUMaHKUE U3ydeHHUIO MOy s random.

Tema 5. Padora co ctrpokamu.
Jlabopamopnas paboma: «Paboma co cmpoxamuy.

Lenb paboOThI: H3YYUTHh BO3MOKHOCTH si3bIka Python mist paGoTsl co ctpokamu.

MeToaudeckue ykazaHUs: U3YUYUTh METOMABI JUIsl pabOThl CO CTPOKOBBHIMU BETUYHMHAMU,
HCIIOJIb30BaHUE CPE30B.

Tema 6. Kopre:xu, ciucku c10Bapu, MHOKecTBa. OTHOMepHbIE MACCHBBI.
Jlabopamopnas paboma ons svinoanenus na Python: «Oonomepmvie maccuswiy.

Lenp paboThl: AaTh CTyIEHTaM TMPAKTHUYECKUNW HABBIK B HAMUCAHUHM IPOTPAMM
00pabOTKM OJHOMEPHBIX MACCHBOB: IIOMCK MAaKCHUMyMOB ¥ MHHHUMYMOB, COPTHpPOBKa
cpeactBamu Python.

MeTtonuyeckue yKkazaHUs: BBIIOJHUTH 3a/laHue 0e3 MCIOJIb30BaHUS MOJIyJed Nnumpy,
array, oopaTuTh BHUMaHHE Ha UCTIOJIb30BaHUE JIIMO1a-() yHKIIUH.

Tema 7. JIByMepHbIe MACCUBBI.
Jlabopamopnas paboma o5 evinoanenus na Python.: «/[eymepnvie maccusvl u pyrryuuy.

Lenp paboThl: naTh CTydeHTaM NPAKTHUYECKUH HAaBBIK B HAMMCAHUU MPOrpaMM
00pabOTKUIBYMEPHBIX MACCHBOB C UCIOJIb30BaHUEM (yHKITHH.
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Mertoanyeckre yka3aHHWsS: OOpaTHTh BHUMaHHWE HAa OCOOCHHOCTH WHHIIMATH3AIUN
MacCHBa C MOMOMIBIO BIIOKEHHBIX CIIMCKOB. BO3MOXHO HCIIONIB30BaTh (PYHKIIMH MOy sl NUMPY.
Tema 8. PaGora ¢ gaitiamu.

Jlabopamopnas paboma ons svinonnenus na Python: « @atinvy.

Llenp pabGoTHI: AaTh CTyJNSHTaM MPAKTHYECKH HABBIK B HAIMCAHMH IPOTPaMM, B
KOTOPBIX BBIMOJIHSAIOTCS ONEPAIH ¢ TEKCTOBBIMU (ailflaMu — YTCHHE, 3aIHCh.

Mertoanyeckre ykazaHusi: OoOpaTUTh BHHMAaHHUE Ha YyKazaHue NyTH K (aimam, c
KOTOPBIMH IIPEJICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOGEPATOB

Jannslit Bug paboTsl He peaycMoTper YII.

9.
EPEYEHDB BOITPOCOB K 3AYETY

[lepemennbie 1 6a30BbIe TUIIBI JaHHBIX sA3bIKa Python.

Apudmernueckue oneparuu. OnepaTop MpUCcBauBaHUsL.

Boa/BriBos. OcobennocTy peanuzanui. opMaTHBINA BBIBOJL.

Oco0eHHOCTH NOJKITIOUEHHs U UCTIONIb30BaHus Moayieil B Python.

Onepanyy OTHOIIEHUS U JIOTHUECKUE OTlepaIiu.

VYcnoBHbli onepaTop. OCOOEHHOCTH UCTIONb30BAHUS

[uxsl ¢ ycmoBUEM U 3a/IaHHBIM YHCJIOM MOBTOpeHUH. Peanu3anus nukios B Python.
Oyuknun B s3bike Python. Co3nanue nonb3oBaTenbckux GyHKIUN U MOTYTICH.
Ctpoku u cuMBOIIbI B si3bIKe Python, criocoObl 3aganust ¥ BEIBO/Ia CTPOKHU.

0. OcHoBHBIE PyHKINU A7s1 pabOTHI CO CTPOKAMHU.

11. Komnekuuu s3bika Python. Cicku. Oco6eHHOCTH paboThl CO CIIUCKAMH.

12. Konmnexkuuu si3pika Python. MuoxxecTBa. I[Ipumeps! paboThl ¢ MHOKECTBAMHU.
13. Komnekuuu si3pika Python. CroBapu. [Ipumepsr.

14. Konnexkuuu si3bika Python. Koptexu. [IpuMeps! cmoib30BaHus.

15. Maccussl. CriocoObI 3a1anus u 00paboTku MaccuBoB B Python.

16. TexcroBsie (aiinbl. OCHOBHbBIE (PYHKIIHH.

BOoo~NoOR~WNE

10.
AMOCTOSATEJBHASA PABOTA OBYUYAIOILIIUXCA

®dopma 00yueHus:0uHas

Ha3Banue pasaesnoB Bun O0bem Dopma KOHTPOJIS
U TeM CaMOCTOSITeIbLHOM B
padoThbI qacax
Tema 1.53pik Python. Twumnsr | [IpopaboTka yuedHOTO 4 [IpoBepka gomariHero
JaHHBIX. OcobeHnHocT | Marepuana, pereHue 3aJaHus, 3a4eT.
BBO/Ia/BBIBOJIA. 3aja4, MOJArOTOBKA K

caadyc 3a4cTa.

Tewma 2.JIuneitasie anroputmsl. | [IpopaboTka yuedHOTO 4 [IpoBepka gqomariHero
Oco0OeHHOCTH  TOJKITIOYCHHS | MaTepuaa, peleHue 3a/laHusl, IPOBEPKa
WUCIIONIb30BaHUSI MOTYJICH. 3aj1a4, MOATOTOBKA K n1abopaTopHOi paboTHI,

cage 1abopaToOpHOi
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Ha3Banmue pasgeJioB Bup O0bem ®DopMa KOHTPOJISA
H TeM CaMOCTOATEJIbHOM B
padoThI yacax
paboThl, HOArOTOBKA K 3a4er.
caaue 3a4era.

Tema3.Pa3BeTBistoniuecs [TpopaboTka yue6HOTO 6 [IpoBepka gqomaniHero

MPOLECCHI. VY CIloBHBINM | MaTepualia, peleHne 3aJlaHus, POBEpPKa

oreparop. 3aJa4, HOArOTOBKA K 1abopaTopHOil padoThI,
cave 1abopaTopHOit 3auer.
paboThl, HOArOTOBKA K
caaue 3a4era.

4. IluxnyecKue alropuTMBbl. [TpopaboTka yueGHOTO 4 IIpoBepka goManisero

Omneparopsl HUKIA. MaTepuaia, pelieHme 3a/laHus, IpoBEpKa
3aJa4, NOArOTOBKA K nabopaTopHOil paboThI,
ciade 1abopaTopHOit 3auer.
paboThl, HOArOTOBKA K
claue 3a4era.

5. Pabora co cTpokamu. [TpopaboTka yuyeOHOTO 6 [IpoBepka goManiHero
MaTepuaia, pelieHme 3a/laHus, IpoBEpKa
3aJa4, NOArOTOBKA K n1abopaTopHOil paboThI,
caaue J1abopaTopHOM 3auer.
paboThl, MOArOTOBKA K
claue 3a4era.

6. Koptexu, ciucku cinoBapu, | [IpopaGotka yuebHoro 6 [IpoBepka nomManisero

MHoOkecTBa. OTHOMEpHbIE MaTepuaa, pelieHme 3a/laHus, IpoBEpKa

MacCCHBBI 3aJa4, HOArOTOBKA K nabopaTopHOil paboThI,
caaue J1abopaTopHOM 3auer.
paboThl, MOArOTOBKA K
claue 3a4era.

7. IByMEpHBIE MaCCHUBBI [TpopaboTka yueGHOTO 6 IIpoBepka gomarHero
MaTepuana, peIeHue 3a/laHus, IPOBEPKa
3aJa4, HOArOTOBKA K nabopaTopHOil paboThI,
cade 1a00paToOpHOi 3a4er.
paboThl, MOArOTOBKA K
claue 3a4era.

8. Pabora ¢ (aitnamu. [TpopaboTka yueOHOTO 4 [IpoBepka noManiHero

Marepuaia, peuieHue
3aja4, OJIFOTOBKA K
crade 1abopaTopHOU
paboThI, TOATOTOBKA K
c/laye 3ayera.

3a7laHus, IPOBEpKa
nabopaTopHOil paboThI,
3aYer.
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dopma 00ydyeHHs: OYHO-3a04HAS

Ha3Banmue pa3nesnon Bun O0bem ®dopmMa KOHTPOJISI
U TeM CaMOCTOATEJIbHOM B
padoThbI qacax

Tema 1.5361k Python. Twumnst | IIpopaboTka yue6HOTO 8 [IpoBepka goMamiHero

JAHHBIX. OcoOeHHocTH | MaTepuana, pelieHme 3a/laHus, 3a4eT.

BBO/Ia/BBIBOJIA. 3aja4, MOJIrOTOBKA K
c/aye 3ayera.

Tema 2.JIuneiinsie anroputmsl. | [IpopaboTka yae6HOTO 8 [IpoBepka nqomMarnrHero

Oco0eHHOCTH MOAKIIIOUEHHUSI U | MaTepuaia, peleHue 3a/laHusl, IpoBEpKa

UCTIOJIB30BaHUST MOYJICH. 3aj1a4, MOATOTOBKA K nabopaTopHOi paboTHI,
caaue J1abopaTOpHOM 3auer.
paboThI, MOJITOTOBKA K
claue 3a4era.

Tema3.PazperBistomuecs [TpopaboTka ydeOHOTO 8 [IpoBepka nomarHero

MPOLIECCHI. YcnoBHBIN | MaTepuana, peieHue 3a/laHusl, IpoBEpKa

oreparop. 3aj1a4, MOATOTOBKA K nabopaTopHOi paboTHI,
caye 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

4. Huxknnyeckue alropuTMbl. [TpopaboTka yueOHOTrO 8 [IpoBepka gomarHero

OmnepaTopbl IUKIIA. MmarepHaia, peleHue 3aJjaHus, IpPOBEepKa
3aja4, NOJIrOTOBKA K nabopaTopHOI paboTHI,
caye 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

5. Pabota co cTpokamu. [IpopaboTka yue6HOTO 8 [IpoBepka gqomamiHero
MmarepHaia, peleHue 3aJjaHus, IpPOBEpKa
3a/1a4, OJIF0OTOBKA K nabopaTopHOH paboTHI,
cave 1abopaTopHOit 3ayer.
paboTHI, MOJITOTOBKA K
c/aye 3ayera.

6. Koprexwu, ciiucku cioapu, | [IpopaboTka yaeOHOTO 8 [IpoBepka gomaniHero

MHOXecTBa. OTHOMEpHBIE MarepHaia, pelueHue 3aJjaHus, IpPOBEepKa

MacCCHBBI 3aja4, MOJIrOTOBKA K nabopaTtopHOil paboTHI,
cave 1abopaTopHOit 3ayer.
paboTHI, MOJITOTOBKA K
c/aye 3ayera.

7. IByMEepHBIC MaCCHUBBI [TpopaboTka yue6HOTO 8 [IpoBepka gomariHero
MarepHaia, peueHue 3aJjaHus, IPOBEpKa
3a/1a4, OJIT0OTOBKA K nabopaTopHO paboTHI,
caaue J1abopaToOpHOMA 3auer.
paboThI, MOJITOTOBKA K
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Dopma

Ha3Banmue pasgeJioB Bup O0bem ®DopMa KOHTPOJISA
U TeM CaMOCTOSITEJIbHOM B
padoThI yacax
claue 3a4era.
8. Pabora ¢ aitnmamu. [TpopaboTka yueOHOTO 8 [TpoBepka goManIHero

Marepuala, pereHue
3aj1a4, MOJrOTOBKA K
craye 1abopaTopHOi
paboThI, TOJTOTOBKA K
c/iaye 3aveTa.

3aj[aHusl, IPOBEPKa
nabopaTopHOi paboTHI,
3a4er.
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ILYYEBHO-METOJHYECKOE H HHOOPMAIIHOHHOE OBECINTEYEHHE
JAHCHHTLTHHBI

a) Cnueok pekoMenyemoil Jnreparypor
OCHOBHAS
I. 3narononsckuit JILM., Ocuossl nporpammuposannst Ha s3pike Python: yueGuuk /
3narvononsexuit J1. M. - M, : JIMK Ilpecc, 2017. - 284 ¢. - ISBN 978-5-97060-552-3 -
Peaum noeryna: http://'www.studentlibrary. ru/book/ISBN9785970605523 .htm!
2. enopos, 1 KO, [lporpamMupoBanie Ha #3uIKe BLICOKOro ypopus Python : yueGnoe

nocoone ana syzos/ JI 10. depopos. — 5-e¢ u3a., nepepab. u gon. — Mocksa :
Manareaserro Opaitr, 2023. — 227 ¢. — (Buicuiee obpaszosanue). — ISBN 978-5-334-
17323-9. — Tekcr : anexrponnsii // Obpazosarensuas nnardopma IOpaiir [caiit]. —

URL: bttps://urait.rw/beode/S32868

AONOJHITE L HAN
. Jlywano Pamanso, Python. K sepumnam sacrepcrsa/ Jlywanwo Pamaaso - M. : JIMK
Iipece, 2016. - 768 c¢. - I[SBN 978-5-97060-384-0 - Pexum nocryna:

http://www.studentlibrary. ru/book/ISBN9783970603 840, huml
Makkinan Y., Python n anamns gannex / Yae Magkuwin - M. @ JIMK ITpece, 2015, -
482 C. - ISBN 978-5-97060-315-4 - Pexcm aocryna:
http://www.studentlibrary.ru/book/ISBN9785970603 154 . htunl
3. ®epopos, JI. 1O, Tlporpammiuposanue Ha python: yueGnoe nocobue mis By308/

rJ

. 1O. denopos. — 6-e n3ia., nepepab. u jon. — Mocksa : Manareascrso 1Opaiit,
2025. — 187 c. — (Bricmee obpajosanne), — ISBN 978-3-534-19666-5. — Teker :
wiekTpounsli  // OGpazosatenbnas  naardopma  Opaiir  [caiit],. — URL:

htips://urait.ru/beode/S56864

yueouo-meroanueckan (paspaborauuan HIP, peanaywomnyn OMOI BO)

Mepuesa M. A, Meroanyeckne yxazauus U CamOCTOATEAbHON paboThl CTYACHTOB 110
anceuniinie «Ocropel mporpammuposanna Ha Python» ans eryienTtos Beex wanpasieHuil
cneunansnocteil ne U1 npodmns / M. A. Tlepuesa, 0. I'. Casunos, M. A. Caunnkos : Val'V,
OMHMUAT, - 2023, - 69 ¢ - HeonybGumkosamnwii  pecype. - URL:
hup:/lib.ulsu.ru/MegaPro/Download/ MObject/ 15009 . - Peans gocryna: IBC Val'V, - Texer :
WIEKTPOHHBIA,

Coraacosano: n
Beaywwmii cneyuanuer HE Val'V/ Cadponora O, H. / é/ /2024

JIomHocTs COTpyamm sy ol SHanmorexn DHO unnnucy ARTH
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6) lpozpasvsnoe obecnevenue

. CINC Koneyasrant [Tnoc

. Cucrema « Antunnarnar.BY 3»
. OC Microsoft Windows

. MicrosoftOffice 2016

. «MoitOdue Cranaaprastiiy

L b -

o

) Ilpogheccuonarsnsie Gazs Oannsix, UHGOPMAYUOHHO-CNPABONHBIE CUCTEMb

1. DaerTponno-6ub.IHOTEYHBIC CHOTEMBI:

1.1. Lndposoit o6pazosareabuniit pecype [IPRsmart : anexrponno-Gubanoreunas cuerema :
caiit / OO0 Komnauus «Ait [Tu Ap Meauan. - Caparos, [2024]. — URL: http://www.iprbookshop.ru,
~ Pexum jlocTyna: JUIR 3aperucTpHp. noas3osareseil. - Terer : AIeKTpOHHLIA,

1.2. OGpasosareapuas nnardopma IOPAMT : oGpasosareisuniii pecype, 1eKTPOHHAs
oubamoteka : caiit / 000 InekTpornoe wiaareabetso «HOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexum 10cTyna: Uis 3aperucTpup. noibiosareseii. - Teker : 1eKTPOHHbIA.

1.3. OBC Jlans : anexrponno-oubanoreynas cucrema : caiit / 000 IBC «Jlaus». — Cankr-
[lerepbypr, [2024]. — URL: hups:/e.lanbook.com. — Pexum noctyna: ans 3aperacTpup.
noas3osaresneii. — TeKeT : AMeKTPOHHLIH.

1.4. OBC Znanium.com : 31exTpoHHO-OHOMOTe Han cuctema : caltr / 000 «3nanuymy». -
Mocksa. [2024]. - URL: http://znanium.com . — Pesknunm aoeTyna : st 3aperncTpHp. N0:1b30BaTe1ei.
- TeKer : MIEKTPOHHbIH.

2. KoncyasrantIluoe [Diexkrpounsiit pecype]: cnpasounas npasosas cuctema. / 000
«Koneyasrant [Tmoe» - Dnextpon. aan. - Mocksa : KoneyasrantlImoce, [2024].

3. ¢LIBRARY.RU: nayynas aiexrpousas OubGamoreka : caiit  / 000 «Hayunas
Inextporinas bubnnorexkan. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxkum joctyna : Ui
ABTOPH3. MOAb30BaTENeH. — TEKCT : MICKTPOHHBIH

4. @enepaabuan rocyiapersennas uHGopmanmonnas cucrema «Haunonaannan
IneKTponnan 6ubamorexa» : AdexTponHas Gudnorexa : caitt / ®IBY PI'b. — Mocksa, [2024]. -
URL: https://u36.pd. — Pewum nocryna : s nonssosareneil sayunoit oubmmorexkn. — Texer :
VIEKTPOHHbIH.

5. Poccuiickoe obpazosanne : denepanbunit nopran / yupeanrens OIAY « OULTO», -
URL: http://www.edu.ru. — Texcr ;: 21eKTPOHHBINA.

6. daexrpounas Gubamoreunas cucrema Yal'y : moayas «Dnekrponsas oubianorexan
ABHC Mera-ITPO / 000 «Jlata Ixenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web, — Pexum
JIOCTYNIA @ JUlst N0b30BaTeneH HayuHoi OnbinoTekn. — TeKeT : a1eKTpoHHbIH,

X
CornacoBaHo: / Q / g

Muxenep seaviumii [ Ulypenxo 10.B. [ PN / 2024 r.
Jloaswoe s cotpy anwka YUTT DUHO moaies AnTi
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIUHBI:

AymuTopun AJsl BBIIOJHEHUS JIAOOPATOPHBIX pabOT M MPAKTHUKYMOB, Ui MPOBEICHUS
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTallUu.

AyIuTOprHM YKOMIUIEKTOBAHBI ~CIEIUATM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
[Tomemienust A CaMOCTOSITENIbHOM pabOThl  OCHALIEHBl KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIIOUEHUSI K ceTH «MHTepHeT» u o0ecreyeHneM J0CTyma K 3JIEKTPOHHON
nH(POMaILIMOHHO-00pa30BaTeIbHON cpenie, AJEeKTPOHHO-OnOnnoTeunoit cucreme. IlepeueHn
000py/s0BaHuUs, HCIOJb3YyEMOro B Y4eOHOM IIPOLIECCE, YKa3blBA€TCd B COOTBETCTBUU CO
CBEJCHUSIMH O MaT€pUAIbHO-TEXHUYECKOM OOECIeUeHUN U OCHAIIEHHOCTH 00pa3oBaTEIbHOTO
mporecca, pasMemieHHbIMH Ha odummansHOoM caiite Yal'Y B pasmene «Ceemenust 00
00pa3oBaTeNbHOI OpraHu3alumy.

13.CHELUAJIBHBIE YCJIOBUSA JI51 OBYUYAIOIIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 3/10POBbS
B cnysae HEOOXOOUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 370pOBbs (110 3asBICHUIO OOYYaroOIIErocs) MOTYT IpeuiaraTbCs OJHU H3
CIIEAYIONIMX BapHaHTOB BOCHPHUATHA HWHQPOPMAIMKA C YYETOM WX HWHIAWBUAYAIbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEIH:

— JUIS JIMII ¢ HApYIICHUSMU 3PEHHS: B Ie4aTHOU (hopMe yBeIHMUEHHBIM pH(TOM; B hopme
ANIEKTPOHHOTO JIOKyMeHTa; B ¢opme ayauodaiina (mepeBol Yy4eOHBIX MAaTepUalioB B
aymuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBIE KOHCYJIBTAIUH C
HpUBJICUYECHHEM TH(IIOCYPIOTIEPEBOAUMKA; MHIAMBUAYAIbHBIC 331aHUs M KOHCYJIbTALIUY;

— JUId JMI[ C HapyUIeHUsIMH clyxa: B IedaTHOM Qopme; B Qopme 3JIEeKTPOHHOTO
JIOKYMEHTa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJBTAIIMM C IPUBJICUYCHUEM
CYpIIOTIEPEBOIUMKA; WHANBUIYAIbHBIC 3aJaHUs U KOHCYJIbTAINH;

— JJIA JIMI C HapyLIEHUsIMM OMOPHO-/IBUTATENBbHOTO ammapara: B NedaTHoW ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (Gopme aymuodaiiina; WHIMBUAYyAIbHBIC 3aJaHUS U
KOHCYJIbTallUH;

B ciry4ae HEO0OXOIUMOCTH WCIOJIb30BAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTEIbHO  JTUCTAHIMOHHBIX  00pa3oBaTeNbHBIX  TEXHOJOI'MHA,0praHu3alus
pab6otel [IIIC ¢ oOyuaromumucsa ¢ OB3 u mHBanuaaMu OperycMaTpUBAeTCsl B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C Yy4eTOM UX HHIUBUAYAIbHBIX NCUXO()U3MUYECKHX
0COOEHHOCTEH.

PazpaboTunk VY 4 ; 2 - y,
/// / / (4 // ’/// 4 ','.' ‘ ’_,’/_',/,/,V, /'L L

o’ S

1
NOJIINC JAOUKMHOCTM '!':!U

Crpannual4 us 14




