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1. HaumeHoOBaHME TMCHUNINHBI
b.1.1.2.7 « AIrOpuTMBI B CTPYKTYPBI JaHHBIX B si3bIke Pythony.

2. IlepeyeHb mUIAHHPYEMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeIbLHOM
nporpaMmael (nepeyeHb KOMIIETEHIM) ¢ YKa3aHHeM UHAUKATOPOB MX JT0CTHKEHMSI

U IVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHMs N0 AUCHUILIHHE

CHUCTEMHBIN MOJIXO0T
JUISL peLeHUs
MOCTaBJICHHBIX 3a7a4

Tabmura 1
Kon HaumeHnoBanue Nuaukatopsl Pe3yabTaTsl 00ydyeHus (BjaageHus,
KOMIT KOMIIeTeHIIHU JAOCTHKEHUS YMeHHsl M 3HAHUS), COOTHEeCEHHbIe ¢
eTeH KOMIIeTeHIIUH KOMIeTeHIIUSIMU/HHANKATOPAMHA
IHH AOCTHKEeHHsI KOMIIETEeHIHH

YK-4 CnocobHoCTh 1. Vcrionms3yeT OCHOBHEIE 3HATh METO/IBI U CPE/ICTBA MIOJTyUCHHUS,
UCTIOJIb30BaTh METO/BI M CPEACTBA MOTYICHHS, MIPEACTaBIICHUS, XpPaHEeHHsI 1 00paboTKH
TNPUKIAAHOC IpeJCTaBICHUS, XPAaHCHUS U JaHHBIX.

NIpOrpaMMHOE 00pabOTKHU TaHHBIX. YMeThb oiTy4aTh, MPEACTaBIATS,
obecrieueHne npu XpaHUTh U 00pabaThIBaTh JaHHBIE.
peIeHHI MPO(eccHo- 2. JleMoHCTpUpYET BIaCHNC 3HaTh: OCHOBHBIC NpO(deccCHOHABHBIC
HAJIBHIX 3873t npo(heCcCHOHAIBHBIMY IAKETAMH | ITaKeThl IPHKJIAIHBIX IPOTPAMM.
OPpUKIaAHBIX NPOTPaAMM. YMerTh: uConb30BaTh
npo¢eCCUOHATBHBIC TAKETHI
NPUKJIQJHBIX TPOTPaMM.
3. Beibupaer Heobxoaumoe 3HaTh: peIHOK npuKiIagHoro I10.
NPUKIIAJHOC MPOrPAMMHOC YMeTh: popMUPOBATH KPUTEPHH
obecrieueHye B 3aBUCUMOCTH OT BBIOOPBI U ocymiecTBIATH BeIOOp [1O.
pernraeMoit 3a1a4un.
4. Mcnonp3yeT NpuKIagHOE 3uare: npuknagnoe [10.
TPOrPaMMHOE 0OECTIEUCHHE JIS YMmerh: pemiate KOHKPETHBIE
PpeLIeHUs] KOHKPETHBIX NPUKJIaTHBIE 3a/1a4H.
MIPUKIIQIHBIX 3a7a4.

YK-10 CnocobHoCTh 1. YeTko onmCHIBAaET COCTAB U 3HATh cOCTaB U CTPYKTYPY JAaHHBIX,
OCYINECTBIIATh IIOUCK, CTPYKTYpPY TpeOyeMbIX JaHHBIX U | METOIBI cOOpa, 00paboTKH 1
KpUTH1ECKHU nHGOPMALUH, TPaMOTHO MHTEPNPETALNH TaHHBIX U
aHalIM3MpOBATD, peaNusyeT MpoIeccs X coopa, HH(OpMAIH
0000maTh 1 00paboTKU ¥ UHTEPIPETAIUH. YMeTh npuMeHsITh METOABI  cOOpa,
CHCTEMaTH3HPOBATh —_—

I YS— 00paboTKN M MHTEPIPETANH JaHHBIX U
HCIIONE30BATE uH(OpMALUK NIPU PELLICHUH

KOHKPETHBIX 3a1a4

2. OOOCHOBBIBACT CYNTHOCTH
MPOUCXO/IAIIETO, BISIBIISICT
3aKOHOMEPHOCTH, IIOHUMAET
MpHUPOAY BapruabeTbHOCTH.

3HATH NPUHINIIE BBISBICHHS
3aKOHOMEPHOCTEH, TEOPHIO
U3MCHYHNBOCTH JaHHBIX

YMeTh BBISBIATh 3aKOHOMEPHOCTH
pealbHBIX JaHHBIX, OLIEHUBATh HX
BapHaOMIIEHOCTh

3. @opMmynupyeT npru3HaK
KJIaCCU(UKALNH, BBIICISIET
COOTBETCTBYIOILIIAE EMY TPYIIIIbI
OJTHOPOJHBIX 0OBEKTOB,
nuieHTuUIMpyeT oodmme
CBOI{CTBa 3JIEMEHTOB 3TUX
TPYIII, OLIEHUBAET MOJHOTY
pe3yNbTaToB KiIacCH()UKALIUH,
MOKa3bIBACT PHUKIATHOE

3HATh NOAXOABI K KJIACCU(HUKALIUH
JaHHBIX

YMeTh BBITIONHATHh KJIACCHU(UKAIIHIO
IIPU PELIEHUU KOHKPETHBIX 33134 U
OLICHUBATH IMOJTHOTY BBINTOJTHCHUA
KIIaccu(UKAITUN
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Ha3Ha4YeHHE
KJIaccu(pUKAITMOHHBIX TPYTIIL.

4. I'paMOTHO, JTIOTHYHO,
apryMeHTHPOBaHO (HOPMUPYET
COOCTBEHHBIC CYXICHUS U
oneHkd. OTiangaeT paKThl OT
MHEHUH U UHTEpIPETALUi,
OIICHOK U T.JI. B pacCyKIEHUSIX
JIPYTHUX YYACTHUKOB
JIeITEeIbHOCTH.

3HATH METO/IbI APTYMEHTAIINH,
NPUHIHIIBI OLICHUBAHUS,
HHTEpIIpeTanu nHGopManum
YMeTh MPUMEHSATh METOJIbI
apryMeHTAL{, IPUHIHIIBI
OLICHWBAHMs1, HHTEPIIPETAlNU
nHdopmanuu

5. ApryMeHTHpPOBaHO U JIOTUYHO
MPE/ICTABISIET CBOIO TOUKY
3peHMs TOCPEICTBOM M Ha
OCHOBE CHCTEMHOTO OITUCAHWUS.

3HATH NPUHIUITEL U METO/BI
apryMEHTHPOBAHHOTO M JIOTHIHOTO
MIpECTaBIECHUs CBOEH TOUKU 3PCHUS
MIOCPEACTBOM M Ha OCHOBE CHCTEMHOTO
OTIHCaHUA

YMeThb apryMEeHTUPOBAHO U JIOTHYHO
TIPEACTABISITE CBOIO TOUKY 3PEHUS
HOCPEICTBOM U HAa OCHOBE CHCTEMHOTO
OTIHCaHUA

3. MecTo JMCIHUILIHHBI B CTPYKTYpe 00pa30BaTeJIbHOI MPOrpaMMbI

JlucuuiinHa «AJTOPUTMBI U CTPYKTYPBhI JaHHBIX B s3bike Python» umeet
nopsakoBeiid HoMep b.1.1.2.7. B cTpykType 0cHOBHOM 00pa30BaTebHOM MPOTrpaMMBbl TIO
HampaBieHuto mnoarotoBku 38.03.05 — busnec-undopmaruka,
TpaHchopMalys yopaBjieHHs OW3HECOM» M OTHOCHTCS K Iukily «Maremaruka u

uH(pOpMaTHKAY.

4. O0beM TUCHUIIMHBI(MOAYJIs1) B 32a4€THBIX eIMHUIIAX U B aKaJeMHYeCKHX

yacax ¢ BblIeJleHHeM o00beMa ayIUMTOPHOH  (JIEKIIUM, CEMHUHAPBbI)
CaMOCTOAATE/IbHON PA00THI 00y4alOUIUXCH
Tabnuma 2
Buj yue6Hoil padorbi Bcero (B 3/en. n Cemectp 1 Cemectp 2
Mo JAMCIMIJIMHE yacax) (B yacax) (B yacax)
OO0masi Tpy10eMKOCTh 6 3a4.en. / 216 vac. 108 108
JAMCIUTITHHBI
Konmaxmunaa  padoma - 100 50 50
Ayoumopnuie 3auamus
Jlexyuu 32 16 16
Cemunapol, npakmuyeckue 68 34 34
3aHAmMuU
Camocmoamenvnasa padoma 116 58 58
Bun npomexxyrouHon 3a4€T, DK3aMEH 3a4eT JK3aMEH
aTTeCTaluu

OIl «Iludposas




Bup Texyniero KoHTpoJist KonTposnbhbie KonTponbHas Kontponbnas pabota
paboThI paborta

5. Copaep:xkaHue IUCUMILUIMHBI, CTPYKTYPHPOBaHHOEe MO0 TeMaMm (pa3aejiam)
JUCHMILUIUHBI ¢ YKa3aHUEM X 00beMOB (B aKaJIeMUY€CKHUX YacaX) M BUA0B YU4eOHBIX
3aHATUN

5.1. Conep:kanue JTUCUMIJIMHBI

Tema 1. BBenenune B nporpammupoBanue Ha Python

Oomas napopmarus o s3e1ike Python. Hictopus si3pika mporpaMMHpOBaHUS,
€ro CBS3b C APYTHMH S3bIKAMH ITPOTPAMMHPOBAHHMSI, pPacpoCcTpaHeHHOCTH Python
U OCHOBHBIE C(ephl €ro MPUMEHEHHS. 3HAKOMCTBO C TIEPBBIMH ITPUMEpPaMH KOJIa
Ha Python. ®unocodus Python.

bazoBas wuHbpopmarus o sa3pike Python. OcCHOBHBIE THUIIBI JIAHHBIX.
OCHOBHBIC UYHCIIOBBIE THUIIBl JAHHBIX W OMEpalMy HaJ HUMH. MaTeMaTtuueckue
orepalvy HaJl YUCJIOBBIMU THUIIAMH JaHHBIX. [IpeoOpa3zoBaHue TUIIOB JAaHHBIX.
[lepemennbie u crnemuduka ux oObsBIeHUA. CTaTHUUecKas W JUHAMHAYECKAs
tunuzanus. Pabora ¢ nepeMeHHbIMU. YTIpaBiIeHUE MaMsIThIO U cOOpKa Mycopa B
Python. imeHoBaHKE TIepeMEHHBIX.

PaGota co crTpokamu: co3JaHUE CTPOK, CIEIHAIbHBIE CHUMBOJIBL
NunekcupoBaHue CTPOK, MOJIy4eHHE Cpe30B CTPOK. OCHOBHBIC (PYHKIIUU JIS
paboTel co crTpokamu. BbeiBom Ha 23kpaH (paGota ¢ ¢yHknued print) wu
dbopmatupoBanue CTpok. Paznuunblie MOAXOAbI K (HOPMATUPOBAHUIO CTPOK,
dbopmaTupoBanue ¢ nmomoiisto fctpok. Pacimpennoe popmaruposanue B Python.

Tema 2. Ynpasisiromue KOHCTPYKIMH, CHUCKH U KOPTEXKH

Yupapnsomue KOHCTpykiuu B Python. BymeB Tum: oObsBICHHE U
omeparuu. Onepanuu cpaBHeHus B Python. Yciosubeie omeparopsl B Python.
Peanuzanus 3agaun case B Python.

[ukser B Python: while, for. Cniennduka muxinos B Python. ®yukimu range
¥ enumerate u ux KUCroIb30BaHUE B ITUKIIAX.

Croucku u koprexku B Python. Crenuduka CnUCKOB M HX OTJIMYHE OT
maccuBoB. Co3gaHue CIUCKA, OINEPUPOBAHHME BJIOKEHHBIMH  CIIMCKAMH,
KOIMPOBAaHUE CIIMCKOB, OIEpalid HaJl CIHCKaMU: WHACKCAIUS W CPE3bI;
M3MEHEHHUE CIHUCKA; MOUCK, COPTUPOBKA U 00X0.1; n3MeHeHne cnrcka. Koptexu B
Python: cunTakcuc, cienmpuka UCIOIBb30BaHUS.

Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI

CnoBapu Python. CnoBapu: cemaHTHKa, CHHTaKCHC CO3JaHHS, OIEpariu
HaJl CJIOBapsIMU, Iepedop PJIEMEHTOB CJIOBApS.

MmuoxectBa B Python. MHoXecTBa: CeMaHTHKa, CHHTAKCHC CO3JIaHUs,
orepaluu HaJl CJIOBapsMu, iepedop 7eMeHTOB clioBaps. Crnennduka onepanuii ¢
MHOXxecTBaMu B Python.



Bripakenusi-reneparopsl B Python. BeipakeHusI-reHepaTophl IS CIIUCKOB:
CEMaHTUKa W cuHTakcuc. [lpumep: 3amaua mpuBeleHUs CHUCKA K "TUIOCKOMY"
BUNly. BbIpaxkeHus-reHepaTopsl i  MHOXKECTB U cioBapeil.  Kelchl
UCIIOJIb30BAaHUSI U MPOU3BOJUTEIBHOCTh  PEIIEHUH C  HCIOJIb30BAHHEM
BBIPaXKEHUM-T€HEPaTOPOB.

Tema 4. PyHkumnu

®ynkiuu B Python: obmas cemantuka. Co3ganue (YHKIMH U €€ BBI3OB.
Pacrionoxxenne onpenencHuii QyHknmid. AHOHMMHBIE (yHKuu B Python.
HeoOsi3arenpHple mapaMerpsl (QYHKIMM W CONOCTaBIEHUE [0  KIIOYaM.
BosBparenne HECKOIbKUX 3HaYeHUM u3 (yHkuuu. PacmakoBka M 3amakoBKa
napaMeTpoB pyHKIHUU. AHHOTAIIUU U TOKyMEHTHpoBaHue GpyHKUU. [ 106anbHbIe
Y JIOKQJIbHBIE IEPEMEHHBIE.

Tema 5. Pabora ¢ ¢gaitsiamu 1 00pad0TKa HCKIIYUTEIbHBIX CHTYyallM i

OOpabotka wuckmoueHuit B Python: kedicel s UCHOIB30BaHUS.
Nuctpykius try ... except ... else ... finally. Kiaccel BCTpOEHHBIX HCKITIOUECHUIA.
Co3nanue nonb30BaTENbCKUX NCKIIOYeHn. MHCTpyKIus assert.

Pa6ota ¢ ¢aitnamu B Python. Konmernius daiina B coBpemenabix OC u
A3bIKaxX MporpaMmMmupoBanus. Onepaiuu ¢ gaiiamu: OTKpbITHE/3aKpbITHE (Daiina,
YTEHUC U 3aITUCH U JAPYTHE METOJIBI I paboThI ¢ (armamu. MucTpykuums with ... as
U €€ UCII0JIb30BaHue i (paiisoB.

Coxpanenue 00beKTOB B (paiis1 ¢ moMoribio moayss pickle u shelve. Moaynb
CSV.

Tema 6. Moay/im 4 maKeTbl

Monynu u naketsl B Python: momxoa k CTpyKTypupOBaHUIO TIPOTPAMMHOTO
KOJa C TIOMOIIbI0 MOAYJIeH M makeroB. CHHTaKcHC MMIIOpTHpoBanus B Python.
Co3nanue u pabota ¢ nmakeramu B Python. IloBropHas 3arpyska MoayJien.

Hanmcanne w 3amyck ckpuntoB Ha Python. YcranoBka mopymed wu3
rJ100aJIbHOTO PENO3UTapHs

Tema 7. BBeieHue B 00beKTHO-OPHEHTHPOBAHHOE MPOTrPAMMUPOBaHUE

[Ipeanoceuiku u uctopus nosieiaeHus: OOIL. O6wexTh u Kiaccel B OOIL
[Tpunmunel 1 ocHoBHBIE MexaHu3Mmbl OOIIL. Jlormka paboTel aOCTpaKIuH,
WHKATCYJISIMN, HACJIEIOBAaHUS U TTOJIMMOphHr3Ma.

Python kak 0OBEKTHO-OPHEHTHPOBAHHBIA S3bIK  [TPOrPAMMHPOBAHUS.
bazoseie Bo3mokHoctu OOIT B Python: ccosnmanme KkiaccoB W OOBEKTOB;
Hacjen0BaHue U noaumopdusm; QyHkus super(); npoBepka MPUHAIIEKHOCTH K
kiaccy. basoseie Tumsl B Python.



Tema 8. O0beKTHO-OpHEeHTHPOBAHHOE MporpaMmMupoBanue B Python

MeTtoapl KJIaCCOB M CTaTMYECKHE MepeMeHHble W MeToabl B Python.
VYnpasieHue JOCTYIOM K aTpuOyTam kinacca B Python. lunamMudeckue oneparu
¢ arpuOyTamMu 1 HHTpocHeKIus B Python. Mcmonp3oBaHue CrieIMaIbHBIX METOJIOB
JUIS pacIIupeHHOro (PyHKIIMOHAJIA MOJIb30BaTEIbCKUX KitaccoB. Keiic mocTpoeHus
Uepapxuu KIaccoB.

Tema 9. Beenenue B pyHKIIHOHAIBLHOE IPOrPAMMMPOBaHNeE

[lapagurMpl W WAMOMBI  OPOrpPaMMHPOBaHUA, oOOHIas  KOHIIEMIIUS
(GyHKIHOHATBHOTO IPOrpaMMHUPOBAHMS. OyHKIIMOHAIbHbBIE S3BIKH
IpOrpaMMHUPOBAHMUS.

OyHkiuu rpaxkiaHe MepBOro kiacca", (QYHKIIMM BBICIIETO TMOPSAKA,
3aMbikaHus, GyHKIMHA 0e3 T0O00UYHBIX A((PEKTOB, pEeKypCHUsl, XBOCTOBAsI PEKYPCHSI.
HeusMensieMble  CTpPYKTypbl  JaHHBIX. HWIHOMBI, pacnpoCTpaHEHHBIE B
(GyHKIIMOHATBHBIX A3BIKAX IPOrpaMMHUPOBAHUSA: UTEPaTOPBHIL,
MOCJIEIOBATEIbHOCTH, JICHUBBIE BBIUYMCIEHUS, COIMOCTAaBJICHHE C 00pa3LoM,
MOHA/IbI.

DreMeHThl (PYHKIIMOHAIBHOTO MporpaMmmupoBanus B Python: dyHkium —
rpakJiaHe MepBOro Kiacca, Iio0alibHbIe W JIOKaJIbHBIC NepeMeHHbIe B Python;
BJIOXKCHHBIC (DYHKIMH U 3aMbikaHus B Python,

Jexkopatopel B Python: wucnons3oBanme u co3maHue COOCTBEHHBIX
JIEKOPaTOpOB.

Tema 10. ®yHKIMOHAIBLHOE TPpOorpaMmmupoBanue B Python

[Moxxox: map, filter, reduce. Peanmzanus ¢yuxuuii map, filter, reduce B
Python. Ureparoper B Python, urepupyemsbiii Tun naHubix. Moayss itertools.
DyHKIMU-TeHEPaTOPhl U BhIpakeHUA-reHepaTopsl B Python.

Tema 11. CTpyKTYpBbI JaHHBIX: MACCUBBI, CTEKH, OYepeaH, CIUCKH.

BBeneHue B aHaIN3 CII0KHOCTH aJIrOPUTMOB.

MaccuBsl ¥ UX OTiaHuYne OT coucKoB B Python. /lunamudeckre MacCHBBHI,
CJIO’)KHOCTD OIepanuii paboThl ¢ TMHAMUYSCKUMH MacCCUBaAMH.

Crek, omepanuu co cTekoM. Peanmuzanmum creka. Odepean, ornepamuu C
ouepenbto. Peamuzanmsi ouepenu. CBS3HBIE CHHUCKH, BapUAHTHI CBSI3aHHBIX
CIIICKOB.

Tema 12. ANropuTmMbl NOMCKA U COPTHUPOBKH

ITouck B chnuckax/maccuBax, OuHapHbIM ToMCK. CopTHpOBKAa U ee
MCIIOJIb30BaHUE B MPUKIAJHBIX 3a/1a4aX.

[IpocThie METONBI COPTUPOBKU: OOMEHHBIE COPTUPOBKU (C pPa3TMUHBIMHU
BapHUaIlMsIMK); COPTUPOBKA BHIOOPOM (HM3BICYCHUEM); COPTUPOBKA BKIIOUCHHUEM
(BCcTaBKaMM).



D¢ dexTrBHBIE METOIBI COPTUPOBKH: OBICTpasi COPTUPOBKA; copTupoBka llemnna;
copTupoBKa ciausgHueM. CpaBHEHHE Pa3IUnYHbIX COPTHPOBOK.



5.2 Y4yeOHO-TEMATHYECKHUH MJIAH

Tabmuma

3

TpyaoemkocTh B yacax

Dopmbl
TeKyIlero KOHTPOJIst

Ne KonrakTHas padora - CamocrosiTe1bHAs yCHeBaeMoCTH
B HanmenoBanue tem AyauropHas padora paborta
(pa3neJioB) AUCUMIJIUHBI
n/m
Bcero Oo6mas, | Jlekiuun CemuHapHl,
B T.4.. HPaKTHYECKUE
3aHATHS
1. | Beenenue g | 14 6 2 4 8 CaMoCTOSATENBHOE PEeLIeHHE 3a1a4
NpOrpaMMHUpPOBAaHUE Ha (mporpamumpoEarHe),
Python BBICTYIUICHHE HAa CEMUHAPE
2. | Yupasnstomme 16 6 2 4 10 CaMOCTOSATENBHOE pEIICHUE 3a/1a4
KOHCTPYKIIUH, CIIUCKU U (IporpaMMHupoBaHue),
KOPTEKH BBICTYIUICHHE HAa CEMUHAPE
3. ClIoBapH, MHOKECTBA 1 18 8 2 6 10 CaMOCTOSATENBHOE PEIICHHUE 3a71a4
’ (mporpaMMHUpOBaHuE),
BBIPAKEHUATCHEPATOPHI
BBICTYIUICHHE HA CEMUHAPE
4, 20 10 4 6 10 CaMOCTOSTENBHOE PEIlICHHE 33712
OyHKIMR (mporpaMMHpOBaHue),
BBICTYIUICHHE Ha CEMUHAPE
5. | Pabota ¢ daiiiamu u 18 8 2 6 10 CaMOCTOsTENbHOE PellieHne 3a1a4
00paboTka (mporpaMMHUpOBaHHuE),
HCKITIOUNTENLHEIX BBICTYIUICHHE HA CEMUHAPE
CUTYyalHH
6. 20 10 4 6 10 CaMOCTOSTENBHOE PEIICHHE 3a/1a4
Monaynu u nakeTsl (TporpaMMHpOBaHUE),
BBICTYIUICHHE Ha CEMHHAPE
7. | BBenenue B 00BEKTHO- 18 8 2 6 10 CaMOCTOATENBHOE PEMICHNE 3a/1aq
OPHUEHTUPOBAHHOE (mporpaMMHpOBaH#He),
[IPOrPAMMHPOBAHHE BBICTYIUICHHE Ha CEMHUHAPE
8. | OO6bekTHO- 22 12 4 8 10 CaMOoCTOSATENBHOE PEIICHHE 3a/1aq
OpPUEHTUPOBAHHOE (TIporpaMMHpOBaHUE),
[IPOrPAMMHPOBAHHE B BBICTYIUICHHE Ha CEMUHAPE
Python
9. | BBenenue B 16 6 2 4 10 CaMOCTOSTENLHOE pEIEHUE 3a1a4
(yHKIMOHATIBHOE (TporpaMMHpOBaHUE),
IIPOrpaMMHPOBAHHE BBICTYIUICHHE Ha CEMHUHAPE
10. | dyHKIHOHABLHOE 18 8 2 6 10 CaMOCTOSTENLHOE pElICHHEe 3a/1a4
NpOrpaMMHMPOBaHHE B (mporpamMmupoBasue),
Python BBICTYIUICHHE HA CEMUHAPE
11. | CTpyKTypBl TaHHBIX: 20 10 4 6 10 CamoCTOsTeNIbHOE PeIlCHNe 3a/1ad
MaCCHUBBI, CTEKH, (TIporpaMMHupOBaHUE),
Oqepelll/l CIIUCKHU BbICTyHHCHVle Ha CEMHHapE
9
12. AJTOPHTMBI 1o- 16 8 2 6 8 CaMOCTOSTENLHOE PEIIEHUE 3a1a4
(TIporpaMMHupOBaHUE),
1cKa u COpTHpOBKH BbICTyHHCHVle Ha CEMHHapE
B nemnom mo gucnuiuinbe| 216 100 32 68 116 CornacHo yqe6HOMY ITaHy:
KOHTpPOJIbHBIE PaOOTHI
Uroro B % 46 32 68 54
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5.3 Conep:xxaHue CeMUHAPOB, NPAKTHYECKHUX 3aHATHH

Taduanuna 4
HaumenoBanue IlepeuyeHb BONPOCOB il 00CYKAEeHUS DopMbI
TeM HA CEMHUHAPCKUX, MPAKTHYECKHUX IIpOBeIeH s 3aHsI THil
(pa3zeloB) 3aHATHAX, PEKOMEH-
AHCIHNIAADL AyeMble HCTOYHMKH U3 pa3fesos 8,9
(yka3pIBaeTcsl pasjes U NOPsiAKOBbIH
HOMep UCTOYHHUKA)
1. Bseaenue B| YcraHOBKa Python, ycTaHoBKa | HauBuayanpHOe BBITIOJIHEHHE
nporpaMmMpoBanue | nuctpuOyruBa Anaconda. Pabora B | 3amaHwmid, IpynIoBoi paszoop
Ha UHTEPAKTHBHOM PSKHUME | pe3yIbTaTOB BBIMOJTHCHUS 3aJlaHUi
Python HMHTEpIpeTaTopa. WurepaktuBHas | (me wmenee 30%  BpemMeHu Ha

obomouka [Python notebook: mpuHIHITEI
paboThl ¥ IPUMEHEHUS.
UHemounuru: 8.1; 8.2; 8.3

MHTEPAaKTUBHbBIE TEXHOJIOTUN)

2. Ynpasisoomue ba3oBble yKcI0BbIE TUIIBI, CTPOKH, CIUCKY, | THANBUAYaIbHOE BBITIOJTHEHUE
KOHCTPYKIUH, CI10BapH, [IEpEMEHHBIE, 0asoBbic | 33/IaHUI, TPYNIIOBOi pasbop
CIIUCKU ¥ KOPTEXKH | oriepaTopsl. pe3yJIbTaTOB BBIIIOJIHEHUS 3aJaHUM
HUcmounuxu: 8.1, 8.2; 8.3 (ae  wmemee 30% Bpemenn Ha
UHTEPAaKTUBHbBIE TEXHOJIOTUH)
3. CnoBapu, MuoxectBa B Python. MuoxectBa: | UHauBHIyaisHOE BBIIIOJIHEHHE
MHOKECTBA U CEMaHTHKa, CHUHTAaKCHUC CO3/aHMs, | 3alaHU, IpyNIoBoi paszbop
BBIpAKEHUS- olepalydu HaJ CIOBapsAMH, Mepedop | pe3yabTaTOB BBINOIHEHUS 3a/JaHUI
reHepaTopsl 3JIEMEHTOB cioBaps. Cnenuduka | (e menee 30% BpemeHu Ha
omepanuii ¢ MHOkecTBamu B Python. | HHTepakTHBHBIC TEXHOJIOTHH)
Bripaxkenus-renepatopsl B Python.
BolpaxkeHusi-renepatopsl JJil  CHUCKOB:
CEMaHTHKa U CUHTaKCHUC.
UHemounuru: 8.1; 8.2; 8.3
4. OyHKIIUN Co3znanue QpyHKIMiA, o6nacts BuanMocTy | UHauBHyanbHOe BBITIOJTHEHUE
NEPEMEHHOH, Ieperaya apryMeHTOB B | 3aJlaHUM, IpyNIoBoOi paszbop
¢yukuto. JIamOaa-pyHkuuu. pE3yJIbTAaTOB BBINOJHEHUS 3aJaHUN
Hcemounuxu: 8.1; 8.2; 8.3 (me wmenee 30% BpeMeHH Ha
MHTEPAKTUBHBIE TEXHOJIOTUHN)
3. Pabora ¢ | Uckmouyenus. MHcTpykuus HNunuBunyansHOE BBINIOJIHEHUE
daitnamu u try...except...else...finally. 3a/laHui, TpYMIOBOI pa3bop
obpaboTka Kraccsl BCTpOEHHBIX UCKITFOUEHUH. pEe3yJIbTaTOB BBIIIOJIHEHUS 3aJaHUU
HCKIIIOYMTENBHBIX | Co3aHue N0JIb30BATENbCKUX (me w™enee 30% BpemeHu Ha
CHUTyalui ucKiIoueHnl. THcTpykuus assert. WHTEPAKTUBHBIC TEXHOJIOTHH )

Pabora ¢ ¢daitnamu B Python, oneparu ¢
daiinamMu:  OTKpbITHE/3aKpbITHE  (aiina,
YTEHUE W 3alUCU U APYrHe METOAbI IS
pabotsl ¢ ¢aitnamu. MucTpykums with ...
as ¥ ee UCIIOJIb30BaHue ISl (haiiiioB.
Hcemounuxu: 8.1; 8.2; 8.3
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6. Monynu u
MMaKEeThI

YcrpoiicTBo MAKETOB,
uHcrpykuuu import u from. Co3nanue
COOCTBEHHBIX MOJTyJICH U IMaKETOB.
Ucmoynuku: 8.1; 8.2; 8.3

MOAyJIe |

NupuBuayanbHOE BBITTOJIHEHHE
3a/IaHuH, TPYIIIOBOM pazbop
pe3yabTaTOB BBIMIOJIHEHUS 3a/IaHUM
(me wmenee 30% BpemMeHH Ha
WHTEPAKTHBHBIC TEXHOJIOTHH )

7. Bsemenue B | bazoBeie Bo3moxxHocTt OOII B Python: | MuauBuayansHoe BBIIIOJIHEHNE
00BEKTHO- Co3maHMe  KJIacCoB W OOBEKTOB; | 3aJlaHUH, rpyHIoBOi pa3oop
OPUEHTHPOBAHHOE | HACJIENOBAHKE U TTOJTUMOP(U3M; QYHKIMSA | PE3YJIbTATOB BBINOIHCHHUS 3alaHUM
nporpammupoBanue | super(). (ue menee 30% BpemeHM Ha
Ucmounuxu: 8.1; 8.2; 8.3 WHTEPAKTUBHBIC TEXHOJIOTHH )
8. O0BeKTHO- Meroapl  kiaccoB MU craTtuyeckue | MHauBuayanibHOE BEIIOJIHEHHE
OPHCHTUPOBAHHOE | mepeMeHHble W Meroael B Python. | 3apmanuid, IpyNIoBOM pa3bop
IIPOrpaMMUPOBAHKE | YIIpaBJICHHE JIOCTYIIOM K aTpuOyTaM | pe3yJIbTaTOB BBIIIOJHEHUS 3aJaHUi
B Python kamacca B Python.  Jumammueckume | (He MeHee 30% BpeMeHHM Ha

orepaiuu ¢ aTpuOyTaMy U UHTPOCTICKITHS
B Python. Mcnonp3oBanue creruaabHbIX
METO/IOB JUTSt PacCIIMPEHHOTO
dbyHKIIMOHATa MOJIb30BATEIBCKUX
kiaccoB. Keilc moctpoeHusi uepapxuu
KJIACCOB.

Ucmounuku: 8.1; 8.2, 8.3

HWHTCPAKTUBHBIC TGXHOJIOFI/II/I)

9. Beenenue B OeMeHThI ¢byHkunoHansHoro | MunuBuayansHoe BBINOJIHEHUE
(GyHKIIMOHATIBHOE nporpammupoBanus B Python: ¢gyukimu — | 3ampanmuii, rpyHIoBOi pazbop
pOrpaMMHpPOBaHKE | TPaXIaHe NEPBOro Kilacca; IN00AbHbIE U | pe3yJIbTaTOB BBIMOJHCHUS 3aJaHUi
JOKalbHBIE TepeMeHHble B Python; | (me wmenmee 30% Bpemenu Ha
BIIOKEHHbIE (DYHKIMM W 3aMBIKAHHS B | HHTEPAKTUBHBIE TEXHOIOTHH)
Python.
Jexoparopsl B Python: ucrons3oBanue u
co3/laHie COOCTBEHHBIX JIEKOPATOPOB.
Hcemounuxu: 8.1; 8.2; 8.3
10. Peanuzanus ¢pynkuuit map, filter, reduce | UnauBuayanbHoe BBIITOJIHEHUE
QDyHKIMOHATIBHOE B Python. 3a/1aHU, IpyNIIOBOM pa3dop
HPOrPaMMHUPOBAHUC | [repatopsl B Python, utepupyemblii Tum| pe3yJbTaTOB BBIIOJHEHHS 3alaHUl
B JnaHHbIX. Moayss itertools. (me  menee 30% BpemeHnm Ha
Python WHTEPAKTUBHBIC TEXHOJIOTHH)

UHemounuru: 8.1; 8.2; 8.3

11. CtpykTypbl
JTAaHHBIX: MACCHUBBI,

CTEKU, OUepeu,
CIIMCKU

MaccuBbl U HX OTJIHYHE OT CIIMCKOB B
Python. JlnHamMugeckue MaCCHBHI,
CIOXKHOCTh  omepanuii  paboTel €
JUHAMUYECKUMH MacCUBaMU.

Crek, omepanuu co crekoM. Peanm3anuu
creka. Odepenp, omeparuu ¢ O4epeabio.
Peanmmzanmst ouepenu. CBS3HbBIE CIIHUCKH,
BapHAHTHI CB3aHHBIX CITUCKOB.
Uemounuxu: 8.1; 8.2, 8.3

WuuBuayansHoe BBITNIOJIHEHUE
3a1aHU, IPYIIIOBOI pa3bop
pE3yJIbTaTOB BBINIOJIHEHUS 3aJaHUM
(me wmenee 30% BpemMeHM Ha
MHTEPAKTUBHBIE TEXHOJIOTUHN)
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12. Anroput™msbl Peanuzanus na Python mpocteix meronoB | MHauBHIyaIbHOE BBINTOJTHEHHE
MOUCKA U COPTUPOBKH: OOMEHHBIE COPTHPOBKH (C | 3agaHUi, TPYIIIOBOM pa3bop
COPTHUPOBKU pa3IMYHbIMHA BapI/IaLII/IHMI/I); COPTHPOBKA | pe3yabTAaTOB BBIIOJIHCHUS 3aaHuN

BHIOOPOM  (M3BJICUCHUEM);, COPTUPOBKA | (He MeHee 30% BpeMeHM Ha

BKJIFOYEHHUEM (BCTAaBKaMHu).

Peamuzanms Ha Python »sddexTuBHBIX
METO/I0B COPTUPOBKH: ObICTpas
COpPTUPOBKA; COpPTHPOBKaA Menna;

COPTHUPOBKA CIUSHHUEM.
UHemounuxu: 8.1; 8.2; 8.3

HHTCPAKTHUBHBIC TGXHOJ’IOFI/II/I)

6. IlepeyeHb yueOHO-METOAMYECKOr0 OOecmevYeHusi IJIs1 CAMOCTOATEIbLHOM
padoThI 00Yy4AKOINMXCS MO0 JUCHHUIJINHE
6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbLHOE OCBOEHHE
TUCHMILIAHBI, OPMBI BHEAYAUTOPHOI CAMOCTOATEIHLHON padoThI
[Ipu M3ydyeHUN AUCHUIIIIMHBI UCIIOIB3YIOTCS CIAEAYIOIINE BUJIBI CAMOCTOSATEIbHON
paboTHhI:
e BrInoJiHeHHE BHEAYJUTOPHON KOHTPOJIBHON padOTHI.
e [loaroroBka k 3aveTy.
e Pabora c nureparypoii: npopaboTka ydeOHOro martepuana (M0 KOHCIEKTaM
JIeKIuH, yueOHOW U HayIHOU JIUTEepatype).
e (CaMOCTOSTENBPHOE HW3YYEHHE TEM TEOPETHYECKOrO0 Kypca, HE BOILICAIIUX B
JIEKIMOHHBIN MaTepual.
e Paborta ¢ TecTaMu ¥ BONIPOCAMU JIJII CAMOITPOBEPKHU: BBITTOJTHEHUE TPEHUPOBOYHBIX
TECTOB.
e [loaroroBka K HHTEPAKTUBHOMY 3aHSTHIO.
e [loaroroBka K TECTUPOBAHUIO.
Tabnuna 5

AUCHHUIIJIMHBI

HaumeHnoBanue TeM (pa3eioB)

ITepeyens BOmpocoB, 0TBOAMMBIX Ha
CaMoCTOSITeIbHOE OCBOEHHE

®opMbl BHEAYAMTOPHOM
CaMOCTOSITEJIbHOH PadoThI

1. BBenenue

nporpaMMmupoBaHue Ha Python

B | Cpena MPOTPaMMHPOBAHUSL.
Hcnons3oBaHye TOKyMEHTANNH.

I/IH,I[I/IBI/IZ[yaJ'ILHOG BBIIIOJIHCHUC
3alaHui ¢ HCIOJIb30BaHWeM Jupyter
Notebook.

CIIUCKHU U KOPTECIKU

2. Yrpasnsomne KOHCTPYKLUH,

OHGpPIpOBaHI/Ie BJIOXKCHHBIMH
CIIMCKaMH, KOIIMPOBAHHEC  CIIMCKOB,
HEKOTOPHBIC ONI€palli HAZ CITUCKaMU.

I/IH,IlI/IBI/IZ[yaJIbHOG BBIIIOJIHCHUC
3aJjaHuil ¢ ucnoib3oBaHueM Jupyter
Notebook.

3. CroBapu, MHOXKECTBA 1
BBIPAKECHUSI-TCHEPATOPBI

Beipaxenusi-renepatopst B Python.
BripaxeHus-renepaTopsl TS
clloBapel M MHOXECTB: CEMAaHTHKA,
CHHTaKCHUC u MIPAKTUIECKOE

HCIIOJIB30BAHUC.

I/IH]II/IBI/I}IyaJ'H)HOG BBIIIOJIHCHUEC
3alaHui ¢ HCIIOJIb30BaHueM Jupyter
Notebook.

4. OyHKIUU

BosBpalienne HECKOJBKHX 3HauYCHHH
n3 pyskunn. PacnakoBka M 3amakoBKa
rapameTpoB ()yHKIIH.

I/IHI[I/IBI/I)IyaJII)HOG BBIIIOJIHCHUC
3aJaHuil ¢ ucnojib3oBaHueM Jupyter
Notebook.
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5. Pabora ¢
00paboTka
CUTYyalUH

daitnamu  u
UCKITIOYNTEIBHBIX

CoxpaneHne 00beKTOB B (haii ¢
nomolbio MoayJs pickle u shelve.
Monmyns CSV.

I/IHLlI/IBI/IIlyaHLHOG BBIIIOJIHCHUC
3aJaHuil ¢ ucnosib3oBaHueM Jupyter
Notebook.

6. Monynu U makeTbl

Hamucanne W 3amyck CKPHIITOB Ha
Python. VYcranoBka Mmomymeir u3
TI100aTBHOTO PETIO3UTOPHSL.

WNuauBuayanpHOE BBITTOJIHCHHE
3alaHdil ¢ HCITOJIb30BaHWeM Jupyter
Notebook.

7. BBenenue B
00BEKTHOOPHUCHTUPOBAHHOE
MIPOrpaMMHUPOBAHHE

bazosbie Tumel B Python: B3rmsig ¢
touku 3penus OOIL. Metonbl 6a30BbIX
THUTIOB.

MunuBuayansHOE BBITIOJTHEHUE
3alaHuil ¢ UCHOJIb30BaHMEM Jupyter
Notebook.

8. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoanue B Python

IIpoBepka mpUHAATIEKHOCTH K KIaccy
u uHTpocnekuus B Python.

MunuBuayansHOE BBITIOJTHEHUE
3alaHUil C UCHOJIb30BaHMEM Jupyter
Notebook.

9. Beezenue B (yHKIMOHAIBHOE

Peanu3zanus gexopaTopos ¢

I/IH[[I/IBI/I,HyaHLHOG BBITNIOJIHCHHUC

MIPOTPaMMHPOBAHHE mapamerpamu B Python. 3amaHUid ¢ WCIONb30BaHWEM Jupyter
Notebook.
10. OYHKIMOHAJIBHOE OYHKIMHU-TEHEPATOPHl U BBIPAXKECHUS- WuauBuayanbHOE BBIIIOJTHEHUE

nporpammupoBanue B Python

renepatopsi B Python.

3alaHdil ¢ HCITOJIb30BaHWeM Jupyter
Notebook.

11. CTpyKTypbl NaHHBIX:
MAacCCHBBI, CTEKH, OUepPeH,
CITHCKH

Peanusanusi pasinuHBIX BapUAHTOB
CBSI3aHHBIX CTUCKOB Ha Python.

WunuBuayansHoe BBITIOJIHEHHE
3alaHuil ¢ HCIOJIb30BaHueM Jupyter
Notebook.

12. Anroput™sl Ioucka u
COPTHUPOBKH

CpaBHEHHE pa3IMYHBIX COPTHPOBOK
(mpocteix w3 deKTHBHBIX) ¢
UCIIOJIb30BaHMEM MX peau3auuii Ha
Python.

I/IHI[I/IBI/I,Z[yaJIbHOG BBIIIOJTHCHHUC
3alaHdll ¢ HWCITOJIb30BaHWeM Jupyter
Notebook.

6.2 IlepeyeHb BONPOCOB, 3aJaHUiIl, TeM /JJs1 NOATOTOBKH K TeKylIeMy

KOHTPOJIIO (COrIacHo TadJmuie 2)
Texkymuii KOHTPOIb OCYIIECTBIISIETCS B XOJI€ y4€OHOTO Ipolecca U KOHTPOJIs

CaMOCTOATENbHON paboThl CTYJEHTOB,

a TakKXC TII0 pe3ylibTaTaM BbIIOJHCHUA

ayJIMTOPHBIX CaMOCTOSITENIbHBIX pa0OT, KOHTPOJIbHON padoThl. OCHOBHBIMU (hopMamMu
TEKYILETr0 KOHTPOJISI 3HAHUM SBIIIFOTCS:

— 00CyXJeHue BONPOCOB IO TEME NPAKTUUYECKUX 3aHATUM, B TOM YHUCIE

BBICTYIUICHUA Y JOCKH,

— BBINOJHEHUE IOMANTHUX U ayJUTOPHBIX MPAKTUYECKUX padOT U 00CYXKICHHE
pe3yJIbTaTOB;

— BBINOJHEHUE KOHTPOJIBHBIX Pa0OT.
[IpomexxyTouHas aTTecTanus NpoBOAUTCA B popMe 3auera U IK3aMeHa.

IIpuMepHBbIe BONPOCHI K KOHTPOJIbHOI padote (1 cemecTp)

LCoNOOTR~ODE

14

Onepanuu HaJi OCHOBHBIMH YHUCIOBBIMH TUITAMH JIaHHBIX.
Onepanuun Hajg OyJIE€BCKUMU NTEPEMEHHBIMHU.
Junamuyeckas tunuzaius B Python.
[IpeobpazoBanue Tumnor B Python.

Cosznanue ctpok B Python.

Opranuzanus u npumep nukiaa While 8 Python.
Opranuzanus u npumep nukiaa for B Python.
Onepariu Haj cioBapsiMu B Python,
BripaxkeHus-renepatopsl A1 ciuckoB B Python,




10. Heo0Os3arenbHble mapaMeTpsl pyHKIui B Python.

11. 3amakoBKa M pacrakoBKa mapameTpoB B Python.

12. AHHOTAIMU U JOKYMEHTUPOBaHHUE (QyHKIIHH.

13. Co3nanue 00bekTOB B Python.

14. YnpapneHue AOCTYIIOM K aTpuOyTam kiiacca B Python.

15. Brimonnenue uaTpocnekuuu B Python.

16. 3ambikanus B Python.

17. Ucnionp3oBanue aexkopatopos B Python.

18. Co3nmanre cOOCTBEHHBIX JIeKOpaTopoB B Python.

19. Komnunsitop u uHTEpHpeTaTop. JJOCTOMHCTBA M HEJJOCTATKH.
20. HazoBuTe M naiiTe KpaTKyl0 XapaKTEPUCTUKY OCHOBHBIX KIJIACCOB SI3BIKOB
IPOrpaMMHUPOBAHUS.

21. BcTpoeHHBIC YHCTIOBEIE TUIBI si3bIKa Python.

IIpuMepHbIe 3a1aHUsA KOHTPOJIbHOI padoTsl (1 cemecTp)

1. B ctpoke coaeprxkanieit nociea0BaTeIbHOCTh CI0B, Pa3/ICICHHBIX 3aIAThIMU

yAQINTh BCE HEueTHble cioBa. OTBET MpeACTaBUTH B BUIE CTpoku. [lpumep:
CTpOKa 'SIX,SEVEN,EIGHT,NINE, TEN' Oyner npeodpazoBaHa B:
'‘SIX,EIGHT,TEN'.
2. N3 cnrcka CIMCKOB JIEMEHTaMH KOTOPOTO SIBJSIIOTCSI TEKCTOBBIE CUMBOJIBI
coOpaTh CTPOKY, B KOTOPOH BJIOKEHHBIE CIUCKH OOBEIUHEHBI B CIIOBA, a CJIOBA
yepes 3araTyo 00beInHeHbl B cTpoky. [Ipumep cnmcok Buaa [['E', 'e',

'n" Vy|]’ ['ml’ !el’ !el’ 'n|’ !y']’ [!mV’ 'iV, 'n', Ve', Vy'], [!m!’ '01’ !eV]] 6YI[€T Hpeo6pa_
30BaH B cTpoky ‘Eeny, meeny, miney, moe’

IIpuMepHBIe BONPOCHI K KOHTPOJILHOI padoTe (2 cemecTp)
. Cniucku. Co3anue, OCHOBHBIE OTEpalivy.
. OCHOBHBIE METO/IBI CITHCKA.
. Koprexu. Co3nanue, OCHOBHbIE METOJbI U ONIEPALIUH.
. CnoBapu. Co3naHue, OCHOBHBIE OTIEpaIUU.
. Metozs! At paboThI CO CIOBAPSMHU.
. MHoxectBa. Co31aHue, OCHOBHBIE METOJIbI U OIIEpaliu.
. Ilepemennsie. 1IpaBuia uMEHOBaHUS ITIEPEMEHHBIX.
. JluHamuveckas TUMu3alus.
. OnepaTopsl CpaBHEHHUSI U JIOTUYECKHUE ONEPATOPHI.
Wucrpyknus if...else.
Huctpykius nukia while.
Wucrpykuus nukia for.
Coznanue v BbI30B (DYHKIIMH.
[lepenada aprymMeHTOB (hYHKIIHIO.
O yHKIMHA-TEHEPATOPHL.
JIsamOna-GyHKIUN.
Mopymu. Uactpykiuu import u from.
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18. bazoBsie MPUHIIUTBI 00BEKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHMS.

19. Knacc, meron kmacca, atpuOyT kimacca. OmnpeneneHue Kiacca H
CO3JaHME SK3EeMILTIpa Kiacca.

20.  KOHCTpPYKTOp M ACCTPYKTOP.

21. HacnenoBanue.

22. AOCTpaKTHBIC METO/IbI KJlacca.

23. Cratnyeckue MeTOJIbI Kjacca.

24. CaoiicTBa KJ1acca.

25. Uckmrouenns. OOpaboTKa HCKIIOYCHUH.

26. ITonp30BaTeNbCKHUE UCKITIOYEHHS.

IIpuMepHbIe 3a1aHUA KOHTPOJIbHOMN PadoThI (2 cemecTp)

1. Co3nath uepapXvio KJiIaccoB s (PPYKTOB, MPOJAOIIMXCS B MarasuHe.
Hepapxus gomxHa copepkath He MeHee 3 ki1accoB. OOBEKTHI TOJKHBI COACPKATh
HEe MeHee 2X aTpuOyTOB U 2X MeT0/10B. Peann3oBaTh MexaHHW3M aBTOMATHUYECKOTO
MoJicueTa KOJIMYECTBA BCEX CO3aHHBIX (PYKTOB U AaBTOMATUYECKOTO MIPUCBOCHUS
KaXaoMy GPYKTY YHUKalIbHOro wujeHTudukaropa. HeoOxoaumo 3amoigHUTH
CIIMCOK TIPEACTaBUTENIIMM BCEeX KiaccoB (Bcero He MeHee 10 0OBEKTOB) U
IIPOJIEMOHCTPUPOBATH PAbOTy CO3/IaHHOIO MEXaHU3MA.

2. PeanuzoBate pgekoparop ¢ wumeHem NOt_NONE, KOTOpPBIA TEHEPUPYET
UCKIIIOUUTEIFHYIO CUTYAIMIO €ClIM JeKopupyeMas (QyHKIHMS BEpHYJa 3HAYCHUS
None. (20 6amioB)

3. Hcnonb3yst reHepaTop cioBapel (M HE HCHOJIb3ysS KOJ BHE HEro)
WHBEPTUPOBATH CJIOBAapb, T.€. CAENaTh KIKOYM CIOBAaps, €ro 3HAYCHUSIMH U
HA000pOT. 3HAYEHUSI, KOTOPHIE B HCXOJHOM CJIOBApE MOBTOPSIIOTCS HE 100aBISATh
B UTOTOBBIN cioBaps. [Ipumep: {'a":1, 'b":3,'c"4, 'd:3} -> {1.'a’, 4:'c'}

4. Peanu3oBath nexoparop ¢ uMeHeM Print_type, BBIBOIAIIMI HA TeYaTh THIT
3HAYEHUS, BO3BPAIIAEMOT0 JEKOPUPYEMOil HyHKITUEH.

Kpumepuu 6an1vhotl oyenku pasiuyHulx ¢popm mexyuwe2o Konmpos
YCnesaemocmu coOepiIcamcst 8 COOMBEMCMEYIOUUX MEMOOUYECKUX PEKOMEHOAYUSIX
Kageopuwi.

7. ®OHJ OLEHOYHBIX CPEACTB JJIA NPOBEACHUS MPOMEKYTOYHOM ATTECTALMHA
00y4arIMXCs M0 JUCUMIITIMHE

[lepeyenr komneTeHIUH, (GOPMHUPYEMBIX B MPOLIECCE OCBOEHUS TUCHUIUIMHBI,
COIEpKUTCS B paznene 2. [lepeueHp TMUIAHUPYEMBIX pE3YJbTATOB OCBOCHHS
o0pa3oBaTeNbHONl MpPOTpaMMbl C YKa3aHMEM UHAMKATOPOB WX  JIOCTHUKEHUS,
COOTHECEHHBIX C MJIaHUPYEMBIMU pe3yJbTaTaMUi 00YUYEHUs MO TUCLUUILIIUHE.
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TunoBbie KOHTPOJIbHBbIE 32JaHUA WM HHbIE MATePHAJIbI, HEOOX0AUMBIE 1JIA
OLICHKM MHIUKATOPOB NOCTUKEHUS KOMIIETEHIUI, 3SHAHUN U YMEeHHI

Tabmuma 7
HaunmenoBanmue HaunmenoBanue Pe3yabrarsl 00yuenust TunoBble KOHTPOJILHBIE 3a/1aHUS
KOMIIETeHIIUH HHIUKATOPOB J0CTH- (yMeHHs ¥ 3HA-
JKeHUS] KOMIIETEHIIMHN | HHs), COOTHECEHHbIE
¢ MHAUKATOPaMH J10-
CTHKEHHS KOMIeTeHIHHI
Cnoco6HOCTh 1. HUcnone3yer | 3HaTh: MeTomsl U cpeactBa | Hammmmre  ckpunt  Ha  Python
UCIIONIb30BaTh OCHOBHBIE METOJBI | TIOJTYYEeHHS, 00pabaThIBaIOINN TEKCTOBBII
HPUKIATHOE CPENCTBA  IIOJYYCHHUS, IIpeACTaBIICHUS, (aiin Tak, 4TO B HEM BCE 3arjaBHBIC
IIPOrpaMMHOE TIpe/ICTaBICHNS, XpaHeHUuss U 00paboTKH | OyKBBI IPEOOPas3yIOTCS B CTPOYHBIE.
obecrieueHne IpU | XpaHeHHs U 00padOTKH AQHHBIX.
peIICHUH TTAHHBIX. Hamummre  ckpunt  Ha  Python
PO EeCCHOHANBHBIX YMerh: HOMTy4aThb, | 0OpadaTHIBAIONINI TEKCTOBBIN (ailin u
3amay (YK-4) NIPEACTaBIATh, XPAaHUTH | MOJIyUeHHWE Ha €ro OCHOBE CJIOBaps,
u 00pabaThIBaTh | KIIOUYAMH SIBJISIOTCS CJIOBA TEKCTa, a
JTAHHBIC. 3HAUYCHUAMU KOJIMYECTBO
BcTpeuaeMocTd cioB. CoxpaHHTE B
¢aitme CSV.
2. JemoHcTpupyeT | 3HaTh: OCHOBHBIC | YCTaHOBHUTE MaKeT Anaconda
BIIAJICHUC npodeccroHaNbHbBIE 3aMyCTHTE MpoTpaMmy Jupyter
po(heCCHOHATBHBIMU makeTsl  npukaaaHeix | Notebook cocraBbre TecToBbIi KO Ha
HaKeTaMM PHUKIIAJTHBIX IpOrpaMM. Python.
POrpamMM.
YMmerb: HCTIOIH30BaTh
npodeccroHaNbHbBIE Hcnonesys IIPOrpaMMy Jupyter
MIAKEThI npuknagusix | Notebook cocraBeTe xom Ha Python,
MIPOTPaMM. OTIPEACISAIONINN CYLIECTBOBaHUE
TPCYToJIbHUKa 10 TPpEM 3aJlaHHBIM

JutiHaMm cTopoH. Ecim cymecTByer, To
onpenenuts ero Ttum. Mcnome3yiite
6ubanorexy math.

3. Beibupaer
HeoOXoaumMoe
MPUKIIAHOE
MpOrpaMMHOE
obecreueHue B
3aBUCHUMOCTH OT
pelaemMoii 3a1a4u.

3HaTh: PHIHOK NPHUKJIATHOTO
I1o.

YMmerh: (dbopmupoBath
KPHUTEPUH BBIOODEI W
ocymecTBIATH BEIOOp T10.

Bribepure 6ubnuorexy Python s
paboThI ¢ MaccuBaMu. BrimonHuTe
MPOTrPaMMHBIN KO/ OMHAPHOTO MOUCKA
JIAHHBIX.

Bribepure 6ubnuorexy Python s
X3UIMPOBAHUSI JAHHBIX. BhImonHuTe
MPOTPaMMHBIN KO OBICTPOro MOUCKA
TEKCTOBBIX CTPOK.
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CnocobHocTb
OCYLLEeCTBAATb
MOWUCK, KPUTUYECKM
aHa/N3MPOBATD,
0bobuaTtb "
CUCTEMATM3INPOBATD
nHpopmaumto,
Mcnoab3oBaTb
CUCTEMHbIN NoaxoA
ana pelweHuns
NOCTaB/I€HHbIX
3a4au

(YK-10)

4. Vctionp3yer
MPUKJIAIHOE
POrPaMMHOE
obecreyeHue s
peLICHHUs] KOHKPETHBIX
MPUKJIAHBIX 337124,

3HaTh:
npukianaoe I10.

Ymers: pewiath
KOHKpPETHBIE NIPUKIIaHbIE
3a7a4H.

VYcranosure naker Anaconda
3aIyCTHTE MporpaMmy Jupyter
Notebook coctaBsTe TecTOBBIH KO Ha
Python.

Peanuzyiite [IPOrpaMmy Ha
Python koTopoii B kauecTBe apryMeHTa
KOMaH/THOH CTPOKH IepeaaeTcst UMs
CSV-paiina, B mepBOM CTONOIIE
HaXOJATCS YUCIa, KOTOPHIe
HEO0OX0/IMMO OTCOPTHPOBATE.
IIporpamma co3nmaeT HOBBIH (haiin, B
KOTOPOM IIePBHIi cTONOCIT
OTCOPTUPOBAH.

1. YeTko omuckIBaeT
COCTaB U CTPYKTYPY
TpeOyeMBIX JaHHBIX U
uHdopmanuu,
IPaMOTHO pealli3yeT
HPOLIECCHI UX cOopa,
00paboTKu U
MHTEPIPETALH.

3HaTh: IpoIeccH coopa,
00paboTKH 1
UHTEPIPETaLiH
HHpOPMALIUH.

YMeThb: ONUCHIBATH
COCTaB | CTPYKTYPY
TpeOyeMBIX JTaHHBIX U
nHpopmanum.

BrimonanTe 00pabOTKY TEKCTOBOTO
¢aiina, B KOTOpOM 3a()KCUPOBAHBI
(baxTHI IpOIaK, HEOOXOIMMOTO IS
nojicyeTa CyMMapHbIX MPOAaX Mo
Pas3IMYHBIM reorpaduuecKuM
nojpasieneHusm GupmMel. Ha ocHoBe
MOJYYCHHBIX JaHHBIX cocTaBbTe CSV
(aiin, XpaHs;IMi NOTy4YeHHbIE
PE3YNIBTATHL.

OnunmTte crpykrypy CSV daiina
¢dukcupyonero GpaxkTel NPOJIaK,
HE00XOAMMOTO IS TToJIcYeTa
CYMMAapHBIX IPOJaX IO Pa3INYHBIM
reorpagpuuecKiM Mo Ipa3ae/ICHUSIM

(bupMmBIL.

2. O00CHOBEBIBAaET
CYIIHOCTb
MPOUCXOISAIIETO,
BEISIBJISET
3aKOHOMEPHOCTH,
MOHUMAET IPUPOTY
BapuabebHOCTH.

3HATh: IPUHITUIIBI
OIIMCaHUA
3aKOHOMEPHOCTEN U
BapuabeIbHOCTH

YMeTh: 000CHOBBLIBATH
CYIIHOCTb
MIPOUCXOISIIETO

Omnumure
3aKOHOMEPHOCTH/BaprUaOeIHbHOCTh B
CHHTAKCUYECKUX KOHCTPYKIIHSIX
Python st paboTs! co criuckamu u
CIIOBapsIMHU.

OHpe,I[CJ'II/ITe KOJIMYECTBO 3JICMCHTOB
CIIUCKaA, 3HAYCHUA KOTOPBIX
COBIIAJAKOT C KJIFOYaMHU 3aJaHHOI'O
CJIOBaps U KOJIHUYCCTBO JJIEMEHTOB
CIIUCKa, 3HAYCHUA KOTOPBIX paBHbI
3HA4YCHUAM B CJIOBApC.

3. ®opmynupyet
MpHU3HAK
kiaccudukaimy,
BBIJICIISCT
COOTBETCTBYIOIINE EMY
TPYIIIEI OTHOPOTHBIX
«00BEKTOBY, UIACHTHU-
¢dunupyer ooduue
CBOMCTBA 3JIEMEHTOB
9TUX TPy,
OIICHUBACT MOJTHOTY
pe3yIbTaTOB
KJIacCH(UKAITHIH,
MOKa3bIBACT
MPUKIIATHOE
Ha3Ha4YeHHE

3HaTh: TOIXOAbI K
BBIIIOJTHEHUIO

KI1accu(UKaIIH

YMeTh: BHINOIHATD
KJIACCU(PUKALINIO U
OIICHUBATDH IMOJTHOTY
BBITIOJTHEHHS
KJIaccu(uKaIum.

OnuumTe NOAXObI UCTIOJIb3yEeMbIE B
Python mst rpymmupoBky GyHKITHI,
OpHEHTHPOBAHHEIX Ha 00paboTKy
OJTHOTHITHBIX OOBEKTOB M PEIICHNE
OJM3KMX 3a7a4.

BrimomHuTe KitaccupuKammio ¢
HCIIOJIb30BaHUEM OMHAPHOTO JIepeBa.
OIeHHTE KOJTMYECTBO ONEPAIHiA U
IyOWHY JepeBa.
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KITaCCU(UKAITMOHHBIX

TpyIIL.

4. I'paMOTHO, JIOTUYHO, | 3HATBH: METOJBI Ccoopmupyiite coOCTBEHHBIE
apryMEeHTHPOBAHO apryMeHTalnH ’ CY)XIEHHs 0 mpuMeHnMocTa Python
(bopmupyer OIICHKaM. JUIA PEIICHMS 3a71a4 MAIllMHHOTO
COOCTBEHHEBIC 06yueHHs.

CYXIACHUA U OUCHKH.

Otmnuyaet QakThl OT
YmMmersn: GpopmupoBaTh

MHCHHH, . CY/KICHHS H OLICHKH. BemmonanTe 33124y MOCTPOSHUS
MHTEPIPETALNH,

OuHapHOTO JepeBa AByMs CrIocoOaMH:
OIICHOK U T.1. B

Ha OCHOBE CIIMCKOB U Ha OCHOBE Y3JI0B
paccyx- o
JCHUSIX APYTUX u ccputok. Onernte 3¢ heKTHBHOCTH
YUaCTHHKOB paboTHI KaXk10ro crocooa.
JIeSATEIIBHOCTH.
5. ApryMEHTHPOBAHHO | 3HaTh: OAXOJIBI K Copmynupyiite 3aga4u mo
Y JIOTUYHO OIUCaHUIO 00paboTKe MacCHBOB, KOTOPBIE BB
MPE/ICTABISAET CBOIO COOCTBEHHOT'O MHEHHMs. | CMOJXKETE PEIINTh Ha OCHOBE
TOYKY 3PEHHS s3eika Python

MOCPE/ICTBOM U Ha
OCHOBE CUCTEMHOTO
OITHCAHHSL. YMeThb: npeiCTaBIsATh
CBOIO TOUKY 3pCHHA. BrickakuTe CBOIO TOUKY 3pEHUS O
npumenumoct Python anst co3nanus
KpYIHON KOPIIOPAaTUBHOM
TPaH3aKIMOHHON CUCTEMBI Ha SI3BIKE
nporpammupoBanust Python.

IIpuMepHbIe BONPOCHI /151 MOATOTOBKHU K 3a4eTy

Tema 1. BBenenue B mporpammupoBanne Ha Python

1. [IpucBoeHue mo cchuike U 1Mo 3HadeHUo. Crenuduka cosnaHus 0ObEKTOB U
npucBoenuss B Python, ocobennoctu Python B cBs3m ¢ pacmpocTpaHEHHOCTBHIO
WCIIOJIb30BaHUsI HEU3MEHSIEMBIX TUIIOB.

2. Crnennduka TUMHU3AIUU B SA3bIKAX MPOTPAMMHUPOBAHUS (Pa3IUYHBIC ACIIEKTHI
tunu3aiyn). Peanusanus tunuszamnuu B Python.

Tema 2. Ynpasisironmue KOHCTPYKINH, CIUCKH U KOPTEXKH

3. Opranumzanus BetBieHud B Python. Uuctpykuus if...else. MHuoxxecTBeHHBIIH
BBIOOD.
4. [Mukier B Python, paGota u ycrporicTBo nukia for, TumuyHoe nmpuMeHeHue range

u enumerate B nukJe for.
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5. Huxkusr B Python, paboTa u ycrpotictBo nukiia While. Opranu3anus 6eCKOHEYHOTO
IIMKJIa, aBapUHHOE 3aBEPILICHHE ITHKJIA.

6. Crucku B Python. O6partienre k seMeHTaM CIKCKa M co3aanue cpe3oB. O0Xo
CITMCKA U ITOMCK DJIEMEHTOB B CITHCKE.
7. KiroueBble omepanuy, TPOBOASIIME K HW3MCHEHHUIO CIUCKA W TIOPOXKJIAOIINC

HN3MCHCHHBIC CIITMCKH, KOIIMPOBAHUC CITMCKOB.

Tema 3. CJIOBapI/l, MHO’KECTBA U BBIPAKCHUA-TCHEPATOPLI

8. CnoBapu B Python. UrepupoBanue 1o cioBapsiM, TpeoOpa3oBaHUE MEXKITY
croBapsMu u criuckamu B Python. Omepanuu ¢ npecraBieHUus MU CIIOBapEH.
Q. Onepanuu co CJHOBAapsSMH, YYHUTHIBAIOIIME BO3MOXXHOE OTCYTCTBHE KIIIOYA.

Omnepanuu MHOTO3JIEMEHTHOTO HM3MEHEHHUsl cioBapeil. Omepanuu M03J1eMEHTHOTO
U3BJICUCHUSI U3 CIIOBAPS U UX UCIOJIB30BaHUE.

10. MmuoxectBa B Python. OcHOBHBIEC CITOCOOBI CO3JaHMS, TOJYYCHHUS U W3MEHCHHUSI
3HaueHuil. O6X0 MHOKECTB. BhINonHEeHHe OCHOBHBIX OIepaluil ¢ mapoil MHOXXECTB B
Python.

11. Koprexu B Python. Otimums xoprexked oT cnuckoB. PacmakoBka W yacTUYHAs
pacrnakoBKa KOPTEXeil.

12. BeIpaxkeHus reHepaTtopbl W TreHeparopsl crnuckoB B Python. Hcmonb3oBanme
YCIIOBUH B T€HEpaTopax.

13. ®yHKIUU CTaHAAPTHON OMOIUOTEKH AJIsl PabOTHI C KOHTEHHEPAMHU.

Tema 4. @ynkuun

14.  OOwsBnenwue u Bb130B pyHKImu B Python. [Tapamerpsr GpyHKIIUN cO 3HAYCHUEM 10
YMOJYaHUIO U KOMMEHTHUPOBAHUE (PYHKIIHH.

15. ®yskuus. [lomyuyenne nndopmanuu o pynkuuu. CriocoObl iepeaadn napameTpoB
MIPU BBI30BE QYHKIIUU.

16. Ilepemaua mepeMEHHOro KOJMYECTBa MapaMeTpoB (MMEHOBaHHBIX U HE
UMCHOBaHHbBIX) B pyHKIuu Python,

17. BbI30B (DyHKIMH C TO3WUIMOHHBIMH TMapaMeTpaMH, HaXOMSIIUMHUCS B CIIUCKE, U
MMEHOBAHHBIMH MapaMeTpaMuy, HaXOASIIUMUCS B CIIOBape.

Tema 5. PadoTta ¢ ¢aiisiamu n 00padoTKa HCKJIKYHUTEIbHBIX CUTY AU

18. CuHTaKcHC U CeMaHTUKa 00paOOTKU UCKITIOYUTEIBHBIX CUTYaIuii B Python.

19.  Co3panHue mMoab30BaTEIHCKUX UCKIIIOUEHUIN I MHCTPYKIHS aSSert.

20. baszoBbie omepanuu g pabotel ¢ (dadimamm B Python. Hcmoms3oBaHue
uHCTpYKImu With ... as Ha npumepe padboThI ¢ daitiamu.

21.  CSV daiinel. Meroas! u pynkuuu padotsl ¢ CSV daitnamu.

22. bunapsslie (aiinsl. Metoasl U GyHKIMHA padOThl ¢ OMHAPHBIMU (ailinamu.

Tema 6. Moay,iu ¥ nakeTbl

22. Monymu B Python u ux otimume ot ckpuntoB Python. BapuanThl cuHTakcuca
UMITOPTa MOJYJISI U 0O BEKTOB MOTYJIS.
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23. llpumeHeHue UMNOPTHUPOBAaHHBIX O0OBEKTOB. Ilopsaok moucka Moayned u
cnenu@uka ux 3arpy3ku. 3arpy3ka MoayJiel U3 rNo0aJIbHOTO pENO3UTOPHUSL.

I[IpumepHbIe BONPOCHI 1JI51 NOATOTOBKHU K IK3aMeHY
Tema 7-8. O0beKTHO-OPHEHTHPOBAHHOE IPOTrPAMMHPOBAHHUE

1.  Konuenuus knacca u oobekrta. [Ipunnunel u Mexanusmel OOIL.

2. OObsBIIEHHE KJacca, KOHCTPYKTOpP, CO3JaHHE OOBEKTOB M  OJUHOYHOE
HacnenoBanue B Python. Ympasnenue nqocrymnom k arpudyram kinacca B Python.

3. [Tomumopdusm U yTuHAs TUNH3AIMS U MPOBEpKa MPUHAIJICKHOCTH OOBEKTA K
KJaccy B si3bike Python.

4, MeTo1bI KJTACCOB M CTaTHYECKHE ITepeMEeHHbBIE B MeTo Ikl B Python. CriernaibHbIC

METOJBl ISl HMCHOJB30BAaHUS TOJB30BATENBCKUX KIACCOB CO  CTaHAAPTHBIMU
orepaTopamMu U QYHKIUSIMHU.

Tema 9-10. ®yHKIIMOHATIBLHOE IPOTPAMMHMPOBAHHE

5. OcHOBHEBIE BO3MOXHOCTH, IIOOACPKHNBACMEIC (bYHKHHOHaJILHBIMI/I A3bIKaMH
IIporpaMMHpOBaHUA]. Hozmep;mca JJIICMCHTOB (1)YHKHI/IOHaJII>HOFO IIporpaMMupOBaHuA B
Python.

6. KOHHGHHI/ISI «(byHKHI/II/I — rpaxxaaHne IICPBOIO Kiiacca» B A3BIKE

IpOTrpaMMHPOBAHUsI, TOAJCpKKa 3Toi  KoHuemuuu B Python. Cneunmduka
asmMOgadynkuuit B Python mx BO3MOXHOCTH W OorpaHwueHHs. THINWYHBIC CIEHAPUU
UCTIOJIB30BaHus JiiMO1a-dyHkuid B Python.

7. ['moGaJibHBIC U TIOKAJILHBIC TIEPEMEHHBIC B QYHKITHSIX Ha mpumepe Python.
[To6ounbIe 3(pPexThI BbI30Ba (GYHKUUNA U UX TOCIEACTBUS.

8. Brosxennbie pyHKIIMU U 3aMbIKaHus, crienuuka peanusanuu B Python.
Q. @OyHKIMY BBICIIETO TIOPsIIKA U IeKopaTopsl B Python.

10. Konuernmus map/filter/reduce. Peanuszanus map/filter/reduce 8 Python u npumep
WX UCTIOJb30BAHMUS.

11. Urepatopsl B Python: BcTpoeHHBIE UTEpaTOPhl, CO3MAaHHE COOCTBEHHBIX
UTEPATOPOB, THUIMYHBIE CHOCOOBI 00XOJa WTEPATOPOB U MPHUHIUI UX PadOTHI.
Berpoennbie GyHKIUM Tt pabOThI ¢ UTEPATOPaMU M BO3MOXKHOCTH MOYJIs itertools.
12. @®yHKIUU TeHEepaTOphl M BHIPAKEHUS TEHEPATOPHI: CO3/aHWE U MPUMEHEHHE B

Python.

Tema 11. CTpyKTYpPBI JAHHBIX: MACCUBBI, CTEKH, O4epeaH, CITUCKH.

13. Cneumduka MaccHBOB, Kak CTPYKTyp MAaHHBIX. J(MHaMHuYeCKHME MacCUBBI —
cnenuguka padoThl, CIOXKHOCTH onepanuil. Crienudurika padota c array B Python.

14. AOcTpakTHasi CTPYKTypa AaHHBIX CTE€K M oyepenb: 0a30Bble U PACHIMPEHHbIE
Olepalyru, UX CI0KHOCTb.

15. Cneumduka peanusaiid U CKOPOCTH OCHOBHBIX OMeparyii B odepean Ha Oasze
MacCHBa U CBSI3aHHOT'O CITUCKA.
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16. Cpsi3aHHBIC CHUCKH: OJHOHAMPABICHHBIE W JBYHAINPABICHHBIC — TMPUHIIHII
peanu3anuu. CpaBHEHHWE CKOPOCTH BBINOJHEHUS OCHOBHBIX ONEpalUMid B CBSI3aHHBIX
CIIMCKaxX U B AJMHAMHUYECKOM MAaCCHBE.

17.  JlepeBbsi, co37aHUE JEPEBHEB C MOMOIIBIO CTPYKTYPhI CIIUCOK, Y3JIOB U CCHUIOK.
Omnepanuu ¢ nepeBbsimu. O0x0/1 AepeBa

Tema 12. AIropuTMBbI OMCKA U COPTHPOBKH

18.  Anroputm 0OMEHHOU COPTUPOBKH, CII0)KHOCTh COPTUPOBKHU U BO3MOKHOCTH TIO €€
yIIy4IICHUIO.

19.  Anroput™m COpTHPOBKHU BBIOOPOM, CIOXKHOCTH COPTUPOBKH M BO3MOKHOCTH T10 €€
yIIYYIICHUIO.

20. ANropuT™m COPTHPOBKH BCTaBKaMH, €T0 CIOKHOCTh. AITOPUTM OBICTPOTO MOUCKA
B OTCOPTHUpOBaHHOM MaccuBe. CIOXXKHOCTh TIOMCKa B OTCOPTHUPOBAHHOM U HE
OTCOPTUPOBAHHOM MAaCCHBE.

21. Aunroputm coptupoBku lllemna, cI0KHOCTh COPTUPOBKM U BO3MOKHOCTHU IO €€
YIIy4LIECHUIO.

22.  AnroputM OBICTPON COPTUPOBKH, CIOKHOCTh COPTUPOBKU U BO3MOYKHOCTH IO €€
YIIy4LIECHUIO.

23. AJNropuTtM COPTHPOBKHU CIMSIHUEM, CI0KHOCTb COPTUPOBKH.

IIpumep 3K3aMeHALMOHHOTO OHJIeTa

DenepaibHOe roCy1apCTBEHHOE 00pa3oBaTeLHOE OI0KeTHOE YUpPeskIeHHe BLICIIEro 00pa3oBaHus
«@PUHAHCOBBIU YHUBEPCUTET
IPU MPABUTEJIbCTBE POCCUMCKON ®EJEPAIIMN» (PMHYHUBEPCHUTET)

Kageopa «buznec-uH(pOpPMAaTHKA U BBICIIAS

MaTeMaTHKa»
Hucyunnuna AJNTOPUTMBI U CTPYKTYPhI JAHHBIX B

s3pIKe Python
Daxynomem/ Kanyxckuit ¢punman @Dopma obyyenus | odHaAs
Gunuan
Cemecmp 2 Hanpaenenue 38.03.05 busnec-

nH(pOpMaTHKA

Ipoguns Hudposas TpanchopMaius ynpapieHUs

6uznecom» (UT-MeHEIKMEHT B

OusHece)

3K3AMEHAIIMOHHBLIM BUJIET Ne 00

3apanme 1. (15 6anaoB) OyHKIMHU BBICIIETO HOpsiika. BeTpoeHHble (QYyHKIIMM BBICIIETO MOPSIKA.
Peanuzamus sorted(seq, key=None, reverse=False) B Python u nmpumeps! ucnosb3oBaHusl.

3aganue 2. (20 6aan0B) [lana uudpa X (ot 1 10 8). Mcnons3yst mpocToii reHepaTop CUCKOB BBIBEAUTE

CHHMCOK Ymced OT XXX mo (X+1)(x+1)(x+1) BrmouutensHo. Hampumep: BBenu nudpy 7: medaraem
crvcok ot 777 mo 888.
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3ananme 3. (25 6annoB) C nmomompio GyHKIHMI BhIcIIero mopsaka map/filter/reduce BbrumciuTe
CKOJILKO Pa3 CUMBOJ «#» BCTpedaeTcsi B crucke ctpok W = [ MEPU##HE, '# m*oo#**', 'CTus', '#
kPu#niep*']. Yanurte Bce 3nmeMeHTHI, HE sABIstONIMecss OykBamu. OTCOPTUPYHTE CHHCOK CJOB TIO
andasuty. 3anumuTe B ¢ailil Kaxaoe CJI0BO B CIIUCKE C HOBOM CTPOKH, M3MEHUTE PETUCTPhI OYKB B
KaXJIOM CJIOBE, COTJIACHO MPaBHJIaM PYCCKOTO S3bIKa (MMEHA repoeB ¢ OONBIION OYKBBI).

Iloarorosui:

Y1Bepxaaro:
3aB. kadenpoii Jara

8. IlepeyeHb OCHOBHOII W [JONOJHHMTEJIbHON Y4YeOHOl JHMTepPaTypBhl,
HEe00XO0AMMOI1 17151 0CBOCHUS AMCUHUILIMHBI

Ochnoenasn numepamypa:

1. I'ypukos, C. P. OCHOBBI aNrOpUTMHU3ALMH U TTPOTPAMMUPOBAHUS HA
Python : yue6noe mocobue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343
c. — (Bricmee obpazoBanmue). - ISBN 978-5-16-020255-6. - TekcT : 2I€KTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2166199  (mara  oOpaiieHus:
23.08.2025). — Pexxum ocTyIia: mo MoAIKCKe.

2. [lenyapko, B. M. OCHOBBI pOrpaMMHUPOBAaHMS Ha SI3BIKE BBICOKOTO
ypoBHs Python : yue6Hoe nocobue / B. M. Illenynbko ; FOxHbI PeaepaibHbIA
yHuBepcuteT. - PoctoB-Ha-llony ; Taranpor : MW3nmarensctBo HOkHOTO
dbenepanbHoro ynusepcuteta, 2017. - 146 ¢. - ISBN 978-5-9275-2649-9. - Tekcr

anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1021662 (nata
obpamenus: 23.08.2025). — Pexxum ocTyna: 1mo moAmucKe.

Jlononnumensvhaa tumepamypa:

3. Cesepenc, Y. Beenenue B nporpammupoBanue Ha Python : kpaTkuii
yueOHnbIii kypc / Y. CeBepenc. - Mocksa : MHTYUT, 2016. - 178 c. - Teker :
anexkTpoHHbii. - URL: https://znanium.ru/catalog/product/2138747  (mara
oOpamenus: 23.08.2025). — Pexxum ocTyna: 1o moAnucke.

9. IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIECKOMMYHUKAIIMOHHOH CeTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS M CIIUTIIUHbI

1. Pylru 1.0.9 [DnekTpoHHbIi pecypc]: calT. — PexuMm gocryna:
https://pypi.python.org/pypi/pylru.

2. Python Data Analysis Library [DnektponHbIii pecype]: caifT. — Pexum
noctyna: http://pandas.pydata.org/.

3. Python Documentation [DnekTpoHHBIH pecypc]: calT. — PesxkuM mpoctymna:
http://python.org/doc/.
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4 Python Standard Library [DaekTponHbIii pecypc]: caiiT. — Pexxum moctyrma:
https://docs.python.org/2/library/.

5. Scikit-learn Machine Learning in Python [DnekTpoHHBIH pecypc]: caiiT. —
Pexxum moctyna: http://scikit-learn.org.

6.  OdunmanbHelil caliT mpoaykra https://www.python.org/.

7.  Tlopran ®unancoBoro yuusepcutera http://www.fa.ru/.

8. Karanor kypcoB UnTtepuer Yuusepcurera Mudopmarnmonnsix TexHonoruit
http://www.intuit.ru/.

Q. The Python Tutorial // https://docs.python.org/3/tutorial/index.html.

10. The Python Standard Library // https://docs.python.org/3/library/index.html.
11.  SciPy // http://docs.scipy.org/doc/scipy/reference/.

12.  NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html.

13. DOnexktponHass  Oumbmmorexka  @PuHaHcOBoro  yHuBepcutera  (Ob)
http://elib.fa.ru/.

14.  DnexTponHO-OMOMMOTeuHas cucrema BOOK.RU http://www.book.ru.

15.  DnexkTpoHHO-OMONMOTEYHas CUCTeMa «YHHBEPCUTETCKas OubOInoTeKa
OHJIAH» http://biblioclub.ru/.

16. DaekTpoHHO-OMOIMOTEYHas cucTeMa Znanium http://www.znanium.com.
17. DaexTpoHHO-OMOIMOTEUHAS cucreMa U37aTeIbCTBa «FOPAUT»
https://urait.ru/.

18. DnexkTpoHHO-OUOIMOTEUHAS cucrema U3/1aTeNIbCTBA [IpocnexT
http://ebs.prospekt.org/books.
19. DnexkTpoHHO-OMONMHMOTEYHAS cucrema U3/1aTeNIbCTBA «JIaHb»

https://e.lanbook.com/.

20. DnextponHas Oubmmoreka M3martenbckoro goma  «['peOGEHHHUKOB)»
https://grebennikon.ru/.

21. [lenomas omnaiin-Ouomuoreka Alpina Digital http:/lib.alpinadigital.ru/.
22. Hayunas snextponnas oubnuoteka eLibrary.ru http://elibrary.ru.

23. HarumoHnanabpHast 9JeKTpoHHas OnbiaroTeka hitp://m36.pd/.

24. CIIAPK https://spark-interfax.ru/.

25. Cucrema Thomson Reuters Eikon.

26.  Becmnarusiii kype «OcHoBbI Python-pa3paboTkm.
https://practicum.yandex.ru/python-free/

27. TlporpammupoBanue Ha Python. https://stepik.org/course/67/promo

10. MeToauveckue yKa3aHus 1Jisl 00y4AIOIIUXCH M0 OCBOCHHUIO TUCHMUILIMHBI
OOyuyarompMcsi B paMKax CaMOCTOATENbHON padoThl CleayeT HCIOIb30BaTh
Metoauyeckre peKOMEHJAlUU T0 TUIAHUPOBAHUIO U OPTaHM3allMM BHEAYJAUTOPHOMU
CaMOCTOATENbHON pabOThI CTYJIEHTOB IO 00pa30BaTEIbHBIM ITpOrpaMmMaM OakagaBpuaTa
u maructpatypbl B OuHAHCOBOM yHUBeEpcUTETe, yTBEpxkAeHHbIe [Iprka3zom pekTopa

Nel040/0 or 11.05.2021 r.

JIeK1IIMOHHBIE 3aHATHS TPOBOJASITCSI B COOTBETCTBUU C TEMATUYECKUM ILIAHOM, MPU
U3JI0)KEHUN MaTeprana peKOMEHIyeTCsl HCITOJIb30BaTh MIPEe3eHTAIK B cpee PowerPoint
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nporpamMMHsIiA kon u3 Jupyter Notebook u hparmeHTHI IeyaTHBIX MaTEpUAIOB IO TEMeE
JICKIIUH.

B Xxozme WHTEpakTUBHBIX 3aHATUNA CJEAyeT NPOBOIUTH Pa3d0p KOHKPETHBIX
IPUMEPOB MPOrpaMMHOTo Koza u3 Jupyter Notebook.

[IpoBeneHNe MPAKTUYECKUX 3aHITHI OCYIIECTBIISETCS B KOMIIBIOTEPHBIX KJlaccax
U BKJIIOYAeT B ce0s peaju3alliio BCEX OTAloOB MPOCKTUPOBAHMS U pean3alluu
aJITOPUTMOB.

CamocrosiTensHas paboTa CTYJEHTOB IPOXOIUT BHEAyIuTOpHO. OpraHu3anuu
CaMOCTOATENLHON PaOdOTHI CIYKUT Y4EOHO-TEMATHYECKUI MJIaH U3yYEHUS AUCIUIUIHHBIL.
B naHHOM IlaHe yka3aHa TEMATHKa JIEKI[MH, CEMHHApOB, BONPOCHI U 3aJaHUs IS
CaMOCTOSITETILHOTO HW3yueHHs. Bo Bpems Jekinuil HeoOXOAMMO KOHCIEKTHUPOBATh
cozepkanue yekuuu. [locie nekuun HeoOX0UMO OTPEAAKTUPOBATh 3aIIUCH, O()OPMHTH
KOHCIIEKT, JOMOJIHAS €ro CoJep)KaHUe JOMOJHUTENbHON uHpopMmarueil. Ilpu
o(opMIIEHUN KOHCIIEKTa IIeJIeCO00pa3HO BBIACNATH HAa3BaHUS TeM U (HOPMYIUPOBKHU
BOIIPOCOB, OCHOBHBIE ONPEEIEHUS, IPUMEPHI.

[Ipu 3aTpyaHeHMM B pEIIEHUU MPAKTUUYECKUX BOIPOCOB (3a7ad), MOKHO
o0paTuThCs 3a KOHCYyJbTaluel (IMOMOIBI0) K npenojaBaTento. CeMuHapbl NpOXOJsT,
KaK IpaBWIO, B HMHTEPAKTHUBHOW (opMe M MpenojaBaTeslb YUUTHIBAET AKTUBHOCTH
oOyJaroluxcs, HAlpaBiICHHYI0 Ha pPELIECHUE MPEIIOKEHHBIX BONPOCOB (BapUaHTOB
3a]a4), a TAK)KE€ BAPUAHTOB OTBETOB Ha PEIIAEMbI€ BOIIPOCHI (IPOOIEMBI).

He cnenyer 0OosTbcsl naTh HEBEPHBIM OTBET WJIM JOMYCTUTh MHYIO OIIUOKY:
UCITPaBJICHUE U aHAJIN3 OIIHUOOK B PEXKMME OOILIEHHUS C TPENOIaBATENEM U COKYPCHUKAMU
B XOJI¢ CEMHHapa CIOCOOCTBYET 0oJiee TIIyOOKOMY OCBOCHHIO Y4eOHOro Marepuala u
Npeaynpexa1aeT BO3HUKHOBEHHME OIIMOOK B janpHedmeM. JlomamiHue 3agaHus
(MOATOTOBKY K 3aHATHUSIM) CJEAYyeT OCYIIECTBISATH peryispHo. Eciu To wim uHOe
3aJlaHue, MPU MOJITOTOBKE K CEMHHAPY BBI3BAJIO 3aTPyIHEHHUE, HEOOXOAUMO O0OpaTUTHCS
K IIPENOJABATENO0 32 KOHCYJIbTAallMel. PEeryasipHOCTb B BBINIOJIHEHUH JOMAIIHUX 3aJaHUI
(MOATOTOBKE K 3aHATHUSIM) - B&XKHBIN ()aKTOP KAYECTBEHHOTO OCBOCHMUSI IUCIIUTLTAHBI.

MeToanyeckue pPeKOMEHJAUMH 1O OOYYECHHI0 JIMI C OIrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

[Ipodeccopcko-npenogaBaTenbCKuii COCTaB 3HAKOMUTCS C
NICUXO0JIOrO(U3HOJIOTMYECKUMH OCOOCHHOCTSIMU OOY4YaroOIMXCsl MHBAJIUAOB W JIUL[ C
OTpaHUYEHHBIMU  BO3MOXHOCTSIMU  3710poBbs  (OB3). Ilpu  HeoOxoaumocTu
OCYUIECTBJISIETCS.  JIONOJIHUTENbHAs ~ MOAJAEpX KA  MPEenojaBaHUsl  ThIOTOPAMH,
MICUXOJIOTaMHU, COIMANIbHBIMU PAOOTHUKAMU, TPOLIEAIIUMHU MOATOTOBKY ACCUCTEHTAMHU.

B cooTBeTcTBUM ¢ METOIUYECKUMH peKoMeHaanussMu MunoOpHayku PO (yTB. 8
anpens 2014 1. Ne AK-44/05BH) B Kypce mpeArnojiaraercsi MCHOJIb30BaTh
COLIMAIbBHOAKTUBHBIE U pe(dJEKCHUBHbIE  METOJbl  OOy4Y€HHUs,  TEXHOJIOTHH
COLIMOKYJIFTYpPHOM peaOuiauTaluyd C ILENbl0 OKa3aHWs IOMOIIM B YCTaHOBJICHHUU
MOJIHOLEHHBIX MEKJIMYHOCTHBIX OTHOIIEHHH C JPYTMMH CTYACHTaMH, CO3JaHHUH
KOM(pOPTHOTO TCUXOJOTMYECKOro KiIuMara B cTyaeHuyeckoil rpymnme. Ilonbop u
pa3palboTKa y4yeOHbIX MaTEpHAIOB IPOU3BOATCS C YUYETOM MPEIOCTABICHUSI MaTepHraia
B pa3MyHBbIX (popmax: ayauanbHOW, BU3YaJbHOM, C MCIOJB30BAHMEM CIEIHAIbHBIX
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TEXHUYECKUX CPEJICTB U MHPOPMAIIMOHHBIX cucTeM. OCBOEHUE JUCIUILIMHBI JINLAMU C
OB3 ocymiecTBiIsIeTCs ¢ UCHOIB30BAHUEM CPEACTB 00YUEHMsI OOLIEro M CIEeHUaIbHOIO
Ha3Ha4yeHMs (MEpCOHATBHOTO MW KOJUIEKTUBHOTO HCHOJb30BaHUs). MarepuaibHo-
TEXHUUYECKOE 00ecnedeHre NMpeaycMaTprUBaeT MPUCIOCOOIEHUE ayJUTOPUI K HyXIaM
mn ¢ OB3. ®@opma npoBeieHUs arTecTallid Uil CTYAECHTOB-MHBAJIMIOB
YCTaHABIIMBAETCS C Y4ETOM MHANBUIYAJBHBIX ICUXO(PU3NYECKUX OCOOEHHOCTEH.

Jla crynentoB ¢ OB3 npegycMaTpuBaeTcs JocTynHas GopMa Ipe1oCTaBICHUS
3aJIaHUl OIIEHOYHBIX CPEACTB, A UMEHHO:

® B TEYATHOM WM OJJIEKTPOHHOH (opme (g JUIl C HAPYIICHUSIMU
OTIOPHOABUTAaTEIBHOIO aNapara);

e B neyaTHOW (hopMe WM 3IEKTPOHHOU (hOpME € YBEIMYEHHBIM IIPUPTOM U
KOHTPACTHOCTBIO (17151 JIML] C HAPYIICHUSIMH CIIyXa, PEUH, 3pEHHUSA);

® METOJIOM YTEHHSI ACCHCTEHTOM 3aJlaHds BCIyX (Uil JIML C HapyUIEHUSMU
3penusi). CTyieHTaM ¢ MHBAIUJHOCTBIO YBEJIIMYMBACTCS BpEMs Ha MIOJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

JUi TakuX CTYAEHTOB IPEIyCMAaTPUBAETCs NOCTyIHas (popMa IMpeaoCTaBICHUS
OTBETOB HA 3a/1aHMs, 3 UMEHHO:

® NMUCbMEHHO Ha OyMare wjiu HaOOpOM OTBETOB HAa KOMIIbIOTEpE (IUIsl JIUI] C
HapYLIEHUSIMU CITyXa, pe4n);

e BBHIOOPOM OTBETa W3 BO3MOXKHBIX BAapUAHTOB C MCIOJIb30BAHUEM YCIYT
aCCHCTEHTA (JIJ1s1 JIUL[ C HapyLLIEHUSIMU OIOPHO-/IBUTaTEJIbHOTO anapara);

® YCTHO ([UI JIUI] C HAPYLWIEHUSIMUA 3PEHUS, ONIOPHO-ABUraTEIBHOTO aIlapara).
[Tpu HeoOxomuMocTH JJIsi OOy4arolUXcsd ¢ MHBAJIMAHOCTBIO IMPOLEAYpa OLIEHWBAHUSA
pe3yJIbTaTOB 00YUYEHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

MeTtoauyeckue peKOMEHJIAUMHU MO BbINOJHEHUI) PACYETHO-AHAJTUTHYECKOM
padoThI

Metoauueckiue peKOMEHIAlMM [0 BBIIOJHEHUIO pPacdyeTHO-aHAJIUTHUECKON
palboTHI MpeayCMOTPEHBI B «METOAMUECKUX PEKOMEHJAIUSX 110 TOATOTOBKE HAITMCAHUIO
u  ohopMIICHHIO pacyeTHO-aHAJIUTHYECKOW  paboThl»,  pa3pabaThIBacMoOil
npenojasareneM Kadenpel Ha Y4YeOHbIH TOJ, B KOTOPOM peaau3yeTrcss ydeOHas
TUCIUTUTAHBI

11. IlepeyeHb HWHPOPMALUOHHBIX TEXHOJOITHH, HMCIOJb3yeMbIX MNP
OCYILIeCTBJIEHHMH 00Pa30BaTEJIbHOI0 MPOLECCA M0 JUCHMILIMHE, BKJIKYas NepeYeHb
HEO0X0AMMOr0 MPOrPaAMMHOr0 obecredyeHusi 1 MHPOPMALMOHHBIX CIPABOYHBIX
cucreM (IIpH HEOOXOTMMOCTH)

11.1 KoMnjieKT JMIeH3HOHHOT0 IPOrPAMMHOI0 00ecnedeHus
1.AntuBupycHas 3ammra Windows defender
2. Astra Linux, Libre Office

11.2 CoBpemenHbIe npodecCHOHAJIbHbIE 0a3bl JAHHBIX U MH(POPMAITUOHHBIE
CIPABOYHbBIE CUCTEMBI
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1. Uadopmarnmonno-npaBoBas cuctema «Koncynbrant [1mtocy;
2. npopmarimoHHo-ipaBoBas cuctema «I'apanT»;

11.3 CepTudvumupoBaHHbIe IPOrPAMMHbIE H ANNIAPATHBIE CPEICTBA 3aIUTHI
HH(poOpMALUHA

CepTuduipoBaHHble MPOTPAaMMHBIE M allllapaTHbIE CPEACTBA  3aIUTHI
uH(pOpMAaIUU HE MPETyCMOTPEHBI

12. OnvcaHue MaTepUaJIbHO-TEXHUYECKOU 6a3bl, HEOOXOAUMOM A1
OCYILECTBJIEHHSI 06pa30BaTeJbHOI Npoliecca Mo AUCHUIJINHE

- aYJj[I/ITopI/II/I JJIA HpOBCI[CHI/IH JICKIITMOHHBIX U CeMI/IHapCKI/IX 3aH$ITI/II7I,
000pyZOBaHHBIE BUIECONPOEKIIMOHHBIM 000PYIOBAaHUEM JIJISl PE3EHTALIMM, CPEICTBAMHU
3BYKOBOCIIPOU3BEICHHUS, SKPAHOM, JIOCKOW MEJIOBOM/MHTEPAKTHUBHOM;

- 6I/I6JIHOTeKy, HMCIOIIYIO pa6que MCCTa A1 CTYACHTOB, OCHAIICHHBIC
KOMIIBIOTCpaMH C JOCTYIIOM K 6a3aM JAHHBIX U CCTU I/IHTepHeT

- KOMIIBIOTCPHBIC KJIACCBI C Ha60pOM JIMOCH3UOHHOI'O 6330B01“0 IIporpaMMHOIO
06GCHe‘leHI/I}I AJIA IIPOBCACHUS ITPAKTUICCKUX 3aHITUU U BBIXO/JIOM B FJI06aJII>HYIO CCThb
Internet;

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH
B nporecce n3yueHus: AUCIUILIIUHBI «AJITOPUTMBI U CTPYKTYPBI JJAHHBIX B SI3bIKE
Pythony» npenmonaraercs:
® CONPOBOXJAECHUE Kypca JEKIMWA HArISJHOW NPE3eHTalMEl, BKIIIOYAIOIIEH
MPaKTUYECKUE TPUMEPHI, CXeMbI, TpaduKu, TAOIUYHBIN MaTepUa,
® PacCMOTPEHUE HA CEMUHAPCKHUX 3aHATHUSIX HHTEPAKTUBHBIX CHUTYaIIMOHHBIX
3a/1a4y 1o npoOJeMaTUKe TUCHUILIIUHBI,
® JICJIOBBIC UTPHI;
® pa30op KOHKPETHBIX CHUTYyallMd, KOJUICKTUBHOE OOCYXJeHHE MpobdiieM
pOCCUCKON 1 3apyOeKHOM MPAKTUKH MO U3y4aeMbIM TEMaM;
® BUPTYyaJIbHOE OOILIEHNE B TEYEHUE CPOKA U3YUEHUS Kypca B LIEJIIX 00eCrieUeHHMsI
JEKIUA W TPAKTUYECKUX 3aHSATUH HEOOXOJWMBIM MaTepUaIOM M TaKKe KOHTPOJIS
CaMOCTOSATENbHOM pabOTHI CTYICHTOB.
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