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1. HEJIb OCBOEHMSA JUCIIUITJIMHbI

HCJ'IB OCBOCHUA NUCLHUITIINHBI ((HpOFpaMMI/IPOBaHI/IC Ha A3bIKC BBICOKOT'O YPOBHA» COCTOUT
B (opMHUpOBaHMM Yy OOYyYalOIIMXCSl TEOPETHYECKMX 3HAHWW B OOJACTH aJrOpUTMM3ALUU U
COBPCMCHHOT'O IMPOrpaMMHPOBAaHUSA, BKIIIOYAOUICTO B ceos MCTOJbI IMPOCKTUPOBAHMA, aHAJIN3a U
CO3JIaHMsI MPOTrPAMMHBIX MPOJYKTOB, OCHOBAHHBIX Ha MCIIOJIb30BaHUU CTPYKTYPHOH U OOBEKTHO-
OpI/IeHTI/IPOBaHHOf/'I MCTOHOJIOTUM U THPAKTHYCCKHUX HABBIKOB COCTABJICHUA  AJITOPUTMOB,
BOIUIOLIEHUS UX Ha sI3bIKE NporpaMMupoBanus Python, TectupoBaHus U OTIIaKU allrOPUTMOB/
IIpu 3TOM 3a0auamu TUCUUIIIINHBI ABJISIIOTCS:

e 1puoOpeTeHHne O0O0ydYarolMMHCS 3HAHUN OCHOBHBIX IPHUHLHUIIOB  CTPYKTYpPHOTO,
MOJyJIBHOTO, 00BEKTHO-OPUEHTHUPOBAHHOTO IIPOrpaMMHUPOBaHMSI, IIPUHLIAIIOB
COCTaBJICHUSA aJITOPUTMOB, 0a30BbIX KOHCTPYKIUHI HA3yYaeMBIX SI3BIKOB
IIPOrpaMMHUPOBAHHUS, ITAIOB PELIECHUS 3a7a4 Ha KOMIIBIOTEPE;

e [pUMEHEHHE CHHTAKCHCa s3bIKa ImporpaMMupoBanus Python ans manmcanust mporpamm,
peanu3yromuX 3aJaHHbIH anropuT™;

e OBJ3JCHUE OOYYaIOUIMMUCA METOJAaMH IOCTPOEHHUsS OJOK-CXeMbl QJIrOPUTMOB U
HaBbIKaMHU pe€aJin3allii aJIrOPUTMOB Ha KOHKPCTHOM S3BIKC HpOFpaMMI/IpOBaHI/Iﬂ/

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

2.1. Jucuunnuna «lIporpammupoBaHue Ha SI3bIKE BBICOKOTO YPOBHS» OTHOCUTCS K YacTH,
¢dbopmHpyeMoil yyacTHUKaMu 0Opa3oBaTelbHbIX OTHOUIeHUWH bioka 1. JucuumiuHsl (MOIyNH),
HMMeEET TECHYIO CBSI3b C APYTUMU AUCIUIUIMHAMMU.

2.2. B tabnuiie npuBeAeHbI MPEILIECTBYIONINE U MOCIEAYIONNE JUCIUILTUHBI, HallpaBJI€HHbIE
Ha (opMHUpOBaHUE KOMIETEHINH JUCIUIUIMHBI B COOTBETCTBUM ¢ MaTpuiiel komnereHuuid OI1.

HpeIlHIeCTBleH.[I/Ie H nmocjaeaAyriue TuCuuIJInHbI,
HalpaBJICHHbIC HA Q)opanOBa}me KOMIIeTeHIIii

Ne
y [IpenmecTByromue TUCUUAILIINHBL [Tocnenyromue qUCHUIITIUHEI
/m
1 AJNTOPUTMBI U CTPYKTYPBI TaHHBIX Teopus A3bIKOB IPOrpaMMHUPOBAHUS U
OCHOBBI IPOrPaMMHUPOBAHUS METO/]Ibl TPAHCIIALUN

OmnepanmoHHbIe CUCTEMBI U CETH
AHann3 TpeboBaHMil K pa3paboTke
MPOrpaMMHOTO 00eCIICUeHHS




[Inanupyemsle

3. INIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA

pe3yJIbTaThl

OCBOCHUA

oOpaszoBarensHOil  mporpammsbl  (OII)

KOMIICTCHII N o6yqalonmxc;1 OMPCACIIAOTCA Tpe6OBaHI/I${MI/I CTaHJapTa 110 HAIPAaBJICHUIO

MOATOTOBKHU (CHEMANBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuliel komnetenuuii OI1

No Homep/ HanmenoBanue B pe3yabTare u3y4yeHus: AMCUMIIIMHBI

o/ HHJEeKC KOMIeTeHI[HH o0yyarommecst JOJKHbI:

o | KOMIeTeHIH (W1u ee 4acTn)

"
1 2 3 4
I1K-2. CriocobeH 000cHOBATh I1K-2.1. Pa3zpaGaTbIBaeT 1 ynpasiseT

1. NPUHUMAEMbIE TPOEKTHBIE | MPOSKTaMH, M PEaTU3yeT UX C
peLlIeHHs, OCYIECTBIATh | UCHOJIb30BAHUEM COBPEMEHHOIO
MIOCTaHOBKY H MIPOTPAMMHOTO 00eCTieueHHsI.
BBITIOJTHEHHE [IK-2.5. TIpou3BoauT aHaIU3 METOAOJIOTUH
HKCIEPUMEHTOB 110 MOCTAHOBKH BBIUYMCIIUTEIEHBIX
IPOBEPKE UX HKCIEPUMEHTOB I10 MPOBEPKE UX
KOPPEKTHOCTH U 3P PEKTUBHOCTH
3¢ hHEeKTUBHOCTH [1K-2.6. PaboTaeTt ¢ coBpeMeHHBIMH

CHCTEMaMH MTPOrPaMMHUPOBAHUS
IPOEKTHUPOBAHUS
ITK-3 Cnocoben [1K-3.3. Pa3zpabaTpiBacT KOMIOHEHTHI

UCIIOJIb30BaTh HABBIKU MH(POPMALIMOHHBIX CHUCTEM, BKIIIOYAs
pa3IMYHBIX Mojienu 0a3 JaHHBIX U MOJIENU pa3padoTKu
TEXHOJIOT Ui IPOTPaMMHBIX HHTEp]EeNcoB
pa3paboTku [1K-3.5. IlpumensieT crpaTeruu
IPOTrPaMMHOTO IIPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS
obecrnievyeHus, IIPOrPaMMHOTO MPOAYKTA, UCTIONb3YsI
OTIEPALIMOHHBIX OCHOBBI MOZICTTUPOBAHUS U aHAIM3a

CHCTEM, CETEBBIX
TEXHOJIOTUH, CPEJCTB
pa3paboTku
IPOTrPaMMHOTO
uHTepdeiica,
HNPUMEHEHHUS S3bIKOB U
METOJI0B (pOpMaNIbHBIX

cnenuduKanuii, cucteM

ynpaieHus: 0azamu
JaHHBIX

IIPOrPaMMHBIX CUCTEM

I1K-3.6. Mcnionb3yeT COBpEMEHHBIE
TexHojoruu pazpadorku [10
(cTpykTypHOE, 0OBEKTHO-
OpPUEHTHUPOBAHHOE)




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

4.1. OFbEM JUCIHUNIJIMHBI U BUJbl YYEBHOU PABOThHI

Buna yueOHoi padoThl Bcero yacos CemecTpnl
Ne 4
4acoB
1 2 3
AyIMTOpPHAsi KOHTAKTHAas padoTa 108 108
(BCcero)
B ToMm uucne:
Jlexuuu (JI) 32 32
JIaboparopubie paboTs (JIP) 32 32
[Ipaktuueckue 3ansatus (113) 16 16
KonTakTHas BHeayauTopHasi padora, B
TOM YHCJIe
WH/IMBUyaTbHBIC U TPYIIOBHIC 2 2
KOHCYJIbTAI[H
CamocrosiTesibHas padoTa 62 62
o6yuaromerocs (CPO)™ (Bcero)
Paboma ¢ knudicuvimu u 21eKmMpOHHBLIMU 12 12
UCTOYHUKAMU
Iloozomoska k KonmpoabHOU pabome 12 12
Iloocomoeka Kk 1a60pamopHvIM 3aHAMUAM 12 12
Iloocomoska Kk npakxmu4eckum 3aHamusm 10 10
Iloocomoeka Kk meKywemy mecmogomy 8 8
KOHMPOJIO
Tloozomoeka Kk npomesHcymoyHomy 8 8
KOHMPOJIO
IpomexyTou | Dx3amen (D) 2 (36) 2 (36)
Has B TOM 4HCJIE:
aTrecranus [Tpuem 7x3., yac. 0,5 0,5
Koncynbranus, yac. 2 2
CPO, uac. 33,5 33,5
UTOro: 4acos 180 180
Obwmas 3a4. e/l 5 5

TPYAOEMKOCTh




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3gesnl (TeMbl) IMCUUILUINHBI, BUIbI Y4eOHOM JeSITeJJbHOCTH M (POPMBI KOHTPOJIA

[

Ne Ne HanmenoBanue pasjaena Buabl yueOHoOI e TeIbHOCTH, DopMbl
n/ | cemec (TeMbI) TUCHUNJIMHBI BKJIIOYAsl CAMOCTOSATEIbHYI0 TeKylei u
n TPa padoTy 0o0y4arommxcs MPOMEKYTO
(B yacax) YHOH
J |[JIP| II3 | CPO | Bcero | aTrrecTamuu
1 2 3 4 5 6 7 8 9
1. 4 Monaynu B si3bIKe 4 2 2 8 16 KonTponbsnas
IPOTPaMMUPOBAHUS pabora,
Python abopaTOPHBI
2. Kiaccer u OOIL. 4 2 2 8 16 € paboThlI,
3. VcKIroueHus u 2 |2 |2 12 TPAKTAYCCKIC
WHCTPYMEHTHI pa6OTLI,U
4. Peanu3zanms anroputMoB 2 4 2 8 16 TeKymHHU
00pabOTKM TaHHBIX HA TCCTOBBIN
Python KOHTPOJIb
5. Benenue B 6ubnnoTexy 6 6 2 8 22
NumPy
6. Manunyssinuu Hax 6 6 2 8 22
JIAHHBIMU C TIOMOIIBIO
naketa Pandas
7. Buzyanuzanus ¢ nomompto | 4 6 2 8 20
oubnnorexku Matplotlib
8. DneMeHThl Tpad Ky B 4 4 2 8 18
Python
9 KourakTHas 2 VHJIUBUTyaJIbH
BHEayIUTOpHAs paboTa ble U
IpyMIoBbIE
KOHCYJIbTaIlUY|
10 [TIpoMexxyTouHas 36 DK3ameH
aTTecTanus
Bcero 1yacos B 4 cemecrpe: 32 | 32 |16 62 180
4.2.2. Jlexyuonnwlit Kypc
Ne HaumenoBanue HaumenoBanue Conep:xxanue JeKIUN Bceero
n/ pasnesa (TemMbl) TeMBbI JeKI U JacoB
n AUCHUTLTHHBI
1 2 3 4 5
Cemectp 4
1 Monaynu B si3bIKe OCHOBBI Moaynu cTaHgapTHON 2
NpOTPaMMHUPOBaHUs | porpaMMupoBanus | Oubmnorexu. Coznanue
Python MoyJen MOJIYJIsl, HUCTIOb30BaHHE
MOJyJIEH, SKBUBAJICHTHOCTh
WHCTPYKIIMK import 1 from
[TakeTsl MOAYJIEH OcHOBBI olepanuu 2




UMIIOPTUPOBAHUS MTAKETOB.
Wuctpykuuu from u import mist
naketoB. COKpbITHE JaHHBIX B
MOJTYJISIX

Kiaccest u OOIL. OcHOBBI [punuunsr OOIT:
[IPOrpaMMUPOBAHUS | HHKAICYJISIMS, HacJae10BaHUE
KJIaCCOB u onumopdusm. [Touck
yHAacJIeJJOBaHHbIX aTpUOyTOB
Wuctpykuus class. MeTosl.
Chnenmanusanus
yHACIIeJOBAHHBIX METOJIOB
[[Ta6oHbI [IpocTtpancTBa NMEH:
MPOSKTUPOBAHUSA C | OKOHYAHHUE UCTOPUH.
KJ1accaMu KoHCTpyKTOpBI U BBIpaKEHUS:
init and sub. OOmHe MeToabI
Meperpy3Ku ONepaTopoB
HacnenoBanue, KOMIIO3HUIIMS,
JieJIeTHpOBaHUe.
UckimoueHus u OOBEKTHI WNuctpykuus try/except/else.
WHCTPYMEHTBI UCKITIOUCHHUH U WNuctpyknus try/finally.
0COOEHHOCTH UX WucTpykuus raise.
WCIIOJIb30BaHUS HckmoueHunst Ha OCHOBE
KJIaCCOB
Peanuzanus AJTOpUTMBI CopTupoBKa MaccHBOB Ha
aJIrOpUTMOB COPTUPOBKU U Python. [Tonck MuHuMansHorO,
00palbOTKH IaHHBIX | MOUCKA AJIEMEHTa MaKCHMaJIbHOTO 3JI€MEHTa
Ha Python Ha Python MacCHBa, BBIYNCIICHUS
CPEIHET0 3HAYCHHUSL.
Brenenue B Brenenue B enoe uucno B s3b1ke Python.
6ubnroreky NumPy | maccuBbl MaccuBsl ¢ (GPUKCUPOBAaHHBIM
oubnnoTexn TUIIOM B s13bIKe Python.
NumPy Nunexcanus Maccusa: 10CTYII K
OTJIETBHBIM 2JIeMeHTaM. Cpe3bl
MacCHBOB: IOCTYT K
noaMmaccusaM. CinusiHUE U
pa3bueHue MacCHBOB.
Pabora c O0630p yHUBEpCATbHBIX
MaccUBaMu ¢byskuuit oubmuorexu NumPy.
OoubnIMoTeKN ArperupoBanue,
NumPy: TpaHCIUPOBAaHUE, CPABHEHUSI.
CopTupoBKa MacCUBOB.
CTpyKTypHrpOBaHHBIE MAaCCHBBI
6ubanoreku NumPy
Manunynsiun Ha, | OObeKThI YcTaHOBKa M UCIIOJI30BaHUE
JAHHBIMU C OoubIMoTeKN 6ubnuorexu Pandas. O6bekT
MOMOIIIbIO TTAKETa Pandas. Series 6ubnuoTexu Pandas.

Pandas

HNunexcanus u
BBIOOPKA JTaHHBIX

O0wexT DataFrame
oubnuorexu Pandas. O0bexT
Index OubGmmorexu Pandas.

Onepanuu Haj
JIAHHBIMHU B
oubinmoreke Pandas.

YHuBepcanbHble PYHKINU:
COXpaHEHHE MHIIEKCa,
BbIpaBHUBAHHE UHJIEKCOB,




BBITIOJTHEHUE OTIEPAIIH MEKITY
oObekTamu DataFrame u Series.
O06paboTKa OTCYTCTBYIOIUX
JTAHHBIX

Busyanuzanus ¢ Wmnopt matplotlib, | Mcnons3oBanue Matplotlib B 2
HIOMOILBIO HaCTpoiika CLICHApUH; B TEpMHUHAJIE
O6ubnmorexu uHTepdeiica o6omnouku [Python; B 610kHOTE
Matplotlib [Python
ITocTpoenue [IpocTbie MUHEWHBIE TPAPUKH. 2
rpaduKoB B [IpocTeie quarpammbl
oubnuoreke paccesiHus: pyHKIUM plot u
Matplotlib scatter. ['padpuiku moTHOCTH M
KOHTYpHBIE TpapuKH.
['ucTorpammsl, pazoueHus mo
MHTEpBAJIaM M IUIOTHOCTb.
DOnemMeHThI rpaduku | DnemMeHThl rpaduku | [IpuHIUIIBEI COOBITHITHOTO 4

B Python

B Python

MPOrpaMMUPOBaHUS. BUTKETHI.
I'paduxa.

Bcero yacos B 4 ceMecTpe:

4.2.3. JIabopaTopHbIii MPAKTHKYM

Ne HaumenoBanue HaumenoBanue Conep:kanue Bcero
n/ pasaena (TemMbl) J1abopaTopHoii padoThI JadopaTopHoii 4acoB
n AUCHUILINHBI padoThI
1 2 3 4 5
Cemectp 4
1 | Moxynu B si3bIKe JlaboparopHast pabota Monynu cTaHaapTHOU 2
MIPOTPaMMHUPOBAHUS Nol: oubmorexku. Co3nanue
Python MOy I,
UCIIOJIb30BaHUE
MOZYJIEM,
SKBHBAJIEHTHOCTH
UHCTPYKLUH import 1
from
2 | Kimaccer u OOIL. JlaboparopHast pabota OCHOBBI oTeparnuu 2
Ne2 MMIIOPTUPOBAHUSA
naketoB. MHCTpyKIun
from u import ams
naketoB. CokpeITHE
JTAHHBIX B MOAYJISIX
3 | Uckmrouenus u JlaGoparopHas pabota punnunsr OOIT: 2

HHCTPYMCHTBI

Ne3

UHKAICyJIALus,
HacJIeJJOBaHUE U
noaumopdusm. Iounck
yHacJIeZJOBaHHbIX
aTpuOyTOB
Wucrpykuus class.
Meronsl.
Crneunanusanus
YHACJIEIOBAHHBIX




METOJIOB

Peamuzamnus
QITOPUTMOB 00pabOTKH
naHHbIX Ha Python

JlaGopaTopHas pabota
Ne4

IIpocTpaHcTBa UMEH:
OKOHYAaHHE UCTOPUHU.
KoncTpykTopsl 1
BhIpakeHus: init and
sub. O01me METOABI
neperpy3ku
OI1epaTopoB
Hacnengopanue,
KOMIIO3UIIHS,
JIeJIeTUPOBAHUE.

BBenenue B
o6ubmuoreky NumPy

JlaGopaTopHas pabota
Ne5

NucTpykius
try/except/else.
NucTpykius
try/finally.
WHcTpyKIus raise.
Hcknrouenus Ha
OCHOBE KJIaCCOB

MaHunynsanuu Haj
JAHHBIMU C TIOMOILBIO
nakera Pandas

JlaboparopHast pabota
Nob6

CopTupoBKa MacCHUBOB
Ha Python. ITouck
MUHUMAJIBHOTO,
MaKCHUMaJIbHOTO
3JIEMEHTa MacCUBa,
BBIYUCIICHHSI CPEITHETO
3HAYCHUSI.

Busyanuzanus ¢
TTOMOTITBIO
oubmmotexku Matplotlib

JlaGopaTopHas pabota
Ne7

Lenoe uucino B sI3bIKe
Python. Maccussl ¢
(UKCHPOBaHHBIM
TUTIOM B si3bike Python.
Wunexcanus Mmaccusa:
JOCTYII K OTACITHHBIM
anemeHTaM. Cpesbl
MacCHBOB: JIOCTYTI K
HOJIMacCHBaM.
CnusiHue u pazoueHue
MAacCHUBOB.

OnemMeHTHI Tpad UKy B
Python

JlabopaTopHas pabota
Ne8

0O0630p yHUBEpCATBHBIX
byHKIMI OMOINOTEKN
NumPy.
ArperupoBanue,
TpaHCIUPOBaHUE,
CpaBHEHHS.
CopTupoBKa MacCHBOB.
CTPYKTYypUPOBAHHBIE
MacCHBBI OMOJINOTEKH
NumPy

Bcero yacon B 4 ceMecTpe:

32

4.2.4. llpakmuueckue 3anamus

Ne
n/n

HanmenoBanu
e paszaesa

HanmenoBanue
NMPAKTHYECKOT0

CoaeprxaHue NPaKTHY€CKOI0

3aHATHSA

Bcero
4yacoB




JTUCIUTINHBI 3aAHATHA 0®0
1 2 3 4 5
Cemectp 4
1 Monaynu B Monynu B si3bIKE Mopynu cTanaapTHON OMOTUOTEKH. 2
S3bIKE IpOTrpaMMUPOBAHUS Co3nanue MoayJIs, UCIIOJIB30BAHNE
nporpammupoB | Python MOJYyJIEH, SKBUBAJICHTHOCTh
anust Python MHCTPYKIMH import u from
2 Kiaccel u Kiaccsr u OOIL. OCHOBBI OIepanuu 2
OOIL UMIIOPTUPOBAHUS NIAKETOB.
Wnctpykiuu from u import s
nakeToB. COKpBITHE JaHHBIX B
MOTYJIISIX
3 Ncximouenus u | Mckmrouenus u punnunsr OOIT: nakancysanus, 2
UHCTPYMEHTBl | HHCTPYMEHTHI HACJIeJOBaHUE U TOTUMOPHU3M.
[Touck yHacnenoBaHHBIX aTPUOYTOB
Wuctpykius class. MeTobr.
Crenuanuzanus yHacjiIeI0BaHHbBIX
METOJIOB
4 Peanuzanus Peanuzanus [IpocTpaHcTBa MIMEH: OKOHYAHHE 2
AITOPUTMOB AITOPUTMOB uctopun. KoHcTpyKTOpHI 1
00paboTku 00pabOoTKM JJaHHBIX Ha | BeIpakeHHUs: init and sub. O0mme
JTaHHBIX HA Python METO/IBI TIEPETPY3KHU OIEPaTOPOB
Python HacnenoBanue, KOMIO3HIMS,
JIeJIETUPOBAHUE.
5 Bsenenue B Bsenenue B Wucrpykuus try/except/else. 2
6ubnIMoTEKY 6ubnuoreky NumPy Wnctpyxkuus try/finally.
NumPy Wucrpykuus raise. Mckinrouenus Ha
OCHOBE KJIaCCOB
6 Manunynsauuu | Masunyssnuy Hat CoptupoBka maccuBoB Ha Python. 2
HaJ JAHHBIMU C | JAHHBIMU C omoIsio | [lonck MUHUMaTBHOTO,
TIOMOTIIBIO naketa Pandas MaKCHUMaJIbHOTO 3JIEMEHTa MacCHBa,
nakera Pandas BBIUMCJICHHSI CPETHETO 3HAUCHHUSI.
7 Buzyanuzanus | Busyanuzanus c I{enoe uucio B s3bike Python. 2
C TIOMOUIBIO MOMOILBIO MaccuBbl ¢ GUKCUPOBaHHBIM
OubIMOTEKH OubIMOTEKH THUIIOM B si3bIKe Python.
Matplotlib Matplotlib Wunekcanus maccuBa: 10CTyN K
OTJIeNbHBIM 27ieMeHTaM. Cpesbl
MacCCHBOB: JOCTYIH K ITOJIMAaCCHBAaM.
Cnusinue u pa30reHre MacCUBOB.
8 ONEeMEHTHI OnemenTsl Tpadguku B | O030p yHUBEpCaIbHBIX (QYHKINUN 2
rpaduku B Python oubmmorexku NumPy.
Python ArpervupoBaHue, TpaHCIUPOBAHHE,
cpaBHeHUs. COPTUPOBKA MacCCHBOB.
CTPYKTYPUPOBAaHHBIE MACCUBBI
oubmmoTeku NumPy
Bcero uacoB B 4 cemectpe: 16
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4.3. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIETI'OCs

Ne | HaumeHoBaHue pasnena Buast CPO Bcero
n/n (TemMbl) TUCUMILITHHBI 4aco
B
1 3 5 6
Cemectp 4
1 Monynu B si3bIKe Pabota ¢ KHM)KHBIMU UICTOYHUKAMH 8
IIPOrPaMMHUPOBAHHUS PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMU
Python [ToaroToBKa K MPaKTUYECKUM 3AHITUAM
[ToaroToBka K 1a00paTOPHBIM 3aHATHAM
[TonroroBka K TEKyIIeMy TECTOBOMY
KOHTPOJIIO
2 Kitacesr n OOIL Pabora ¢ KHMKHBIMU UCTOYHUKAMU 8
PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMU
ITonroroBka K MpaKTUYECKUM 3aHATHIM
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM
ITonroroBka K TEKyIIeMy TECTOBOMY
KOHTPOJIIO
3 Ucknrouenus u Pabora ¢ KHMKHBIMU UCTOYHUKAMU 6
MHCTPYMEHTBI PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMU
[ToaroToBka k 1a00paTOPHBIM 3aHATUAM
ITonroroBka K TEKyIIEMy TECTOBOMY
KOHTPOJIIO
4 Peanmzamus anropurmoB | Pabota ¢ KHMKHBIMU UICTOYHHKAMHU 8
00pabOTKH JAHHBIX HA PaboTa ¢ 31eKTpOHHBIMHY HCTOYHUKAMU
Python IToaroToBKa K MPakKTUYECKUM 3aHIATUAM
[ToaroroBka K 1a00paTOPHBIM 3aHATHIM
ITonroroBka K TEKyIIEMy TECTOBOMY
KOHTPOJIIO
5 Beenenue B oubnuorexky | Pabora ¢ KHMKHBIMU UCTOUHUKAMH 8
NumPy Pabota ¢ 3eKTpPOHHBIMH HCTOUHUKAMHU
[TonroroBka K MpakTUYECKUM 3aHATHIM
[ToaroToBka K 1a00paTOPHBIM 3aHATHIM
[TonroroBka K TEKyIIeMy TECTOBOMY
KOHTPOJIIO
6 Manunyisinum Haj PaboTa ¢ KHM)KHBIMUA HCTOYHUKAMU 8
JTAHHBIMU C TIOMOILBIO PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMU
nakera Pandas [TonroroBka k 1a00pPaTOPHBIM 3aHATUSIM
ITonroroBka K TEKyIIEMy TECTOBOMY
KOHTPOJIIO
7 Buzyanuzauus ¢ PaboTa ¢ KHMKHBIMU UCTOYHUKAMU 8
MIOMOIIbIO Pabota ¢ 31eKTpOHHBIMH HCTOUHUKAMHU
o6ubnmorexu Matplotlib ITonroroBka K MpakTUYECKUM 3aHATHIM
[TonroroBka Kk 1a00PaTOPHBIM 3aHATUSIM
ITonroroBka K TeKyIeMy TECTOBOMY
KOHTPOJIIO
8 DeMeHThI TpauKH B PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU 8
Python PaboTa ¢ 3neKTpOHHBIMH HCTOYHUKAMH
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM
IToAroToBKa K TEKyIIEMY TECTOBOMY
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KOHTPOJIIO
[ToaroroBka K MPOMEXYTOYHOMY KOHTPOJIIO

Bcero uyacos B 4 cemecrtpe:

62
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S. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA JINI b |
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCHA ITO AUCHUIIJINHE

5.1. Metoanueckue ykazaHusi AJisl NOATOTOBKHU 00y4aIOIIMXCHA K JIEKIMOHHBIM 3aHATUAM

Jlexuus siBisieTcsl OCHOBHOM (hopMOil 00yUyeHHs B BbICIIEM Yy4eOHOM 3aBEACHHUU. 3alUCU
JIEKIMH B KOHCIIEKTaX JOJKHBI ObITh N30MpaTEIbHBIMU, TIOJTHOCTHIO CIEAYET 3allMChIBATh TOIBKO
orpeiesieHus. B KOHCIIEKTe peKOMEHTyeTC s PUMEHSTh COKPAIIICHUE CIIOB, YTO YCKOPSIET 3aIHCh.
Bompockl, Bo3HUKaWIIME B XOAE JIEKIMH, PEKOMEHAYETCS 3alHiChiBaTh Ha MOJSIX U TOCHe
OKOHYAHUS JISKIIMA OOPATHTHCS 32 Pa3bsiCHEHUEM K IPEIO0/IaBaTeIio.

PaGoTta Haj KOHCIIEKTOM JIEKIIUU OCYIIECTBISIETCS M0 ATAlaM:

* IOBTOPUTH U3yYCHHBI MaTEPHAI TI0 KOHCIICKTY;

* HETIOHATHBIE TIOJIO’KEHUSI OTMETUTH Ha MOJIAX U YTOUHUTH;

* HEOKOHYEHHbIE (Ppa3bl, MPOIMYIICHHbIE CJIOBA U IPYT'He HEJOUEThI B 3aMUCAX YCTPAHUTD,
MOJIB3YSCh MaTepuaIaMu U3 y4yeOHUKA U APYTUX UCTOYHUKOB;

* 3aBEpHINTh TEXHUYECKOEe O(OopMIICHHE KOHCIEKTa (IMOAYECPKUBAHUS, BBIJCICHUE
TJIaBHOTO, BBIJICJICHUE PA3/IeNOB, MOAPA3/IENIOB U T.11.).

CamocrosTenbHy0 paboTy clielyeT HAaUMHATh C IOPA0OTKH KOHCTIEKTA, )KEJIaTeIbHO B TOT
ke JeHb, TIOKa BpeMsl HE CTEpIIO0 COJAEpKaHUE JEKIUU W3 mamsITH. PaboTa Hajg KOHCIEKTOM HE
JNOJDKHA  3aKaHYMBAThCS C  TPOCIYIIMBaHWS JieKnuu. [locie  Jekmuu, B TIporecce
CaMOCTOSITENILHON PaboThI, IEpesl TeM, KaK OTKPBITh T€TPaib C KOHCIIEKTOM, MOJIE3HO MBICICHHO
BOCCTAaHOBHTH B TIAMSTH COJICP)KAaHUE JICKITUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIC ITOJIOKCHHUS H
BBIBOJIBI.

C nenpro 10pabOTKA HEOOXOIMMO MPOUYUTATH 3AIMKCHU, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaK)K€ HUCIPAaBUTh OMHUCKU, pacmudpoBaTh HE MPUHATHIE paHEe COKPAIICHHS, 3arOoIHHUThH
MPOIYIIEHHBIC MECTa, MOHATh TEKCT, BHUKHYTh B €r0 CMBICI. Jlajiee MpoYnTaTh Marepuai Io
pPEKOMEHIyeMO JHTepaType, paspemias B XOJ€ YTCHHs, BO3HUKIINE paHee 3aTpyIHEHUs,
BOIIPOCHI, & TAaK)KE JIOTIOJTHCHHSI U MCIIPABIISAS CBOW 3aIMCH. 3alMCH JODKHBI OBITH HATJISAHBIMH,
JUIS Yero cleayeT MPUMEHATh pa3lUYHbIe CIOocOoObl BhAeNeHU. B xone mopaboTKu KOHCIEKTa
YTITyOJISIOTCS, PACIIUPSIOTCS W 3aKPEIUISFOTCS 3HAHUS, a TaKXKe JOIMOJHSICTCS, HCIPABISICTCS U
COBEpIICHCTBYETCSl KOHCHEKT. Emie myurne, ecnu Bbl mepepaboTaeTe KOHCIEKT, NAJAWTE €ro B
HOBOW CHCTEMAaTH3allMy 3aluceid. DTO, HECOMHEHHO, 3aiiMET HEKOTOpPOe BpeMs, HO MaTepual
BaMu OyJeT XOpolIo mpopaboTaH, a KOHCIEKTHBHAs 3allMCh €r0 NpHUBEIEHA B yIOOHBIN Juis
3aroMHHAHUS BUJ. BBejeHHe 3arojoBKOB, CKOOOK, 00OOIIAIONINX 3HAKOB MOKET 3HAYUTEIHHO
MOBBICUTh KAaYECTBO 3alHMCU. JTOMY MOKET CIYXHTh Tak)Ke MOJYEPKUBAHHE OTACIHHBIX MECT
KOHCIIEKTa KPAacHBIM KapaHJAIIOM, MPUBEJACHWE Ha TOJSX WIM HAa OOpAaTHON CTOpOHE JHUCTa
KpaTKO# cXeMbl KOHCIIEKTA U JIp.

[ToArOTOBICHHBI KOHCIIEKT H pPEKOMEHJyeMas JINTeparypa HWCIONb3yeTcs Tpu
MOJTOTOBKE K MPAKTUYECKOMY 3aHATHIO. [I0Ar0TOBKAa CBOJIUTCS K BHUMATEIHHOMY MPOYTCHHIO
y4eOHOr0 Marepuaia, K BBIBOAY C KapaHIAIIOM B PyKaxX BCEX YTBEpXKICHUH W (Hopmyl, K
pElIeHHI0 TPUMEPOB, 3a/Jay, K OTBETaM Ha BOMPOCHL, MPEAIOKEHHbIE B KOHIE JIEKIUU
IperoaBaTesieM WM OMEIISHHBIC B peKOMEHIyeMoit iuteparype. [IpuMepsl, 3aa4n, BOIPOCH
0 TeMe SBJISIOTCS CPECTBOM CAMOKOHTPOJIS.

HempeMeHHBIM yCIIOBHEM TITyOOKOTO YCBOCHHS YUeOHOTO MaTepuaia SBJISCTCS 3HAHHC
OCHOB, Ha KOTOPBIX CTPOMUTCS H3NI0KeHHE MaTepuana. OOBIYHO TpernojaBaTelh HAOMUHAET,
KaKoW paHee M3yYCHHBIM MaTepHall U B KAKOH CTEIEHH TPEOYeTCs TOJATOTOBUTH K OYEPEIHOMY
3aHATHUI0. JTa PEKOMEHJAIMs, KaKk U TpeOOBaHHE CUCTEMATHUYECKON M cephe3HOM paboThl HaA
BCEM JICKIIHOHHBIM KypCOM, MOJJICKHUT 0€3yCIOBHOMY BHITIOTHEHHIO. [loTepu Torndeckoil CBs3u
KaK BHYTPH TE€MbI, TaK M MEXAY HUMHU MPUBOAWT K HETATHUBHBIM MOCIEACTBHUSIM: MaTepual
y4eOHOW JUCIMIUIMHBI TIEPECTaeT OCHOBATEIHHO BOCIPHUHUMATHCS, a TBOPYCCKHHA TPYI
MOJIMEHSIETCS YTOMJICHHBIM TiepenuchiBanreM. OOpalieHre K paHee U3y4YeHHOMY MaTepHainy He
TOJIBKO TIOMOTAeT BOCCTAHOBHTH B IAMSTH HM3BECTHBIC TOJIOKEHUS, BBIBOJBI, HO W MPHUBOJIUT
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pa3po3HEHHbIC 3HAHUS B CHCTEMY, YIIyOnsieT W pacuupser ux. Kaxnaplii Bo3Bpar K cTapomy
Marcpurainy IO3BOJIACT HallTH B HEM YTO-TO HOBOC, INCPCOCMBICIIUTL €TI0 C HHBIX HOSHHHﬁ,
OTIPEACTUTh JUIsl HEro HauOoliee MOAXOMAIIEE MECTO B YK€ HMEIOIIEHCS cHucTeMe 3HAHHMA.
HeonnokpatHoe oOpaiieHue K TMPOWACHHOMY MaTepualy SBISETCS HauOoJiee palroHaTbHOU
dbopMmoit mprobpeTeHus U 3aKkperieHus 3HaHuii. OueHb MOJIe3HBIM, HO, K COXKAJICHUIO, elle Mo
HCIIOJIB3YCMbIM B IMPAKTUKE CaMOCTOSITEIILHOU pa6OTBI, ABJISICTCS MpeaABapUTCIIbHOC
O3HaKOMIIEHHE C YyueOHbIM MaTepuaioM. Jlake KpaTkoe, Oeriioe 3HaAaKOMCTBO C MaTepHaIoM
ouepeqHOM Jekuuu gaetT MHoroe. OOydyaroniuecs MOJy4aroT oOIee NpEe/CTaBIeHuEe O €e
CONIEp’)KaHUU U CTPYKTYpe, O TJIaBHBIX M BTOPOCTEMEHHBIX BOMpPOCaX, O TEPMUHAX H
onpexaeneHusx. Bee aTo obneryaer paboTy Ha JIEKIIMU U JAENAeT €€ LEeIeyCTPEMICHHOM.

5.2. MeToanyeckue yKa3aHus AJisl IOATOTOBKYU 00y4aroIIMXCsl K JJA00PATOPHBIM 3aHATHAM

Benymeit aumakTudeckoil 1enplo0 Ja00paTOPHBIX 3aHATHM SIBISIETCS CHCTEMaTH3aIus U
000011IeHre 3HaHUN 10 U3y4yaeMol Teme, MPUOOpeTeHHe NMPAKTUUYECKUX HABBIKOB MO TOMY WM
IpyroMy pasliely Kypca, 3aKpeIleHHe IOJIyYeHHbIX TeopeThdeckux 3HaHui. JlabopaTopHbie
paboThl CONMPOBOXKIAIOT U IMOANCPKHUBAIOT JIEKIMOHHBIM Kypc. [loaroroBka k J1abopaTopHbIM
3aHATHSAM M TIPAKTUKyMaM HOCHUT Da3JIMYHBIA XapakTep, KaK IO COJEPXKAHWIO, TaK U II0
CJIO’KHOCTH MCIIOJTHEHHUS.

Muorue nabopaTopHble 3aHATHS TpeOyIOT OOJBINONW HCCIEI0BATEIBLCKOW PaOOTHI,
U3yYeHUs JONOJIHUTENBbHOM HaydyHOW nuTepaTypbl. lIpexne deMm mpUCTynHUTh K BBINOJHEHHIO
Takol paboThl, oOydwaromemycss HEOOXOJUMO O3HAKOMHUTHCS OOCTOSATENbHO C COJEp’KaHUEM
3aJJaHus, YSICHUTh €r0, OLICHUTh C TOUKH 3PEHUs BOCIIPUATHUS U 3aTIOMUHAHUS BCE COCTABIIAIOIINE
€ro KOMIIOHEHTBI. DTO OY€Hb BaXHO, TaK KaK Mpu NpopabOTKe COOTBETCTBYIOIIETO MaTepuaa 1o
KOHCIIEKTY JIEKIIMM WIHM 10 PEKOMEHJIOBAHHOM JIMTepaType MOTYT BCTPETHUTHCS OINpe/eseHus,
(bakThl, TOSCHEHHS, KOTOpbIE HE OTHOCSTCS HEMOCPEICTBEHHO K 3amaHuio. OOydaromruiics
JIOJDKEH XOPOIIO 3HAaTh M MOHMMATh COZIEp)KaHUE 3a/JaHusl, YTOObI OBICTPO OLIEHUTh U OTOOpaTh
HY)KHO€ W3 uuTaeMoro. Jlamee, B COOTBETCTBUU CO CIIMCKOM PEKOMEHJIOBAHHOW JIUTEPaTypHI,
HE00XO0/IMMO OThICKaTh MaTepHall K JaHHOMY 3aJIJaHHIO 110 BCEM IOCOOUSIM.

Becp momoOpaHHBI MaTepuan Hy)KHO XOTS Obl OJMH pa3 MPOYMTATh MM BHUMATEIHHO
IIPOCMOTPETh MONHOCTBIO. I10 X0y UTeHHs MoMeuaroTcs Te MeCTa, B KOTOPBIX COAEPIKUTCS OTBET
Ha BOIpoc, chOopMyJIMPOBAHHBIN B 3a/1laHuu. YuTas auTepaTypy 1Mo teme, o0ydaroluics JoHKeH
MBICJICHHO CIIpalluBaTh ce0s, Ha Kakod BOMNpOC 3aJaHHsl OTBEYaeT TOT WJIM HHOM ab3an
npopabareiBaeMoro nocodus. Ilocie Toro, kak marepuan i OTBETOB MOA0OpaH, JKeIaTeabHO
XOTsI OBl MBICJIEHHO, & JIyYIlleé BCEr0 YCTHO WJIM )K€ MHCbMEHHO, OTBETUTh Ha BCE BOIPOCH. B
citydae eciii 0OHapyXUTCs IpoOen B 3HAHUAX, HEOOXOAUMO BHOBb OOPATHTHCS K JINTEPATYPHBIM
UCTOYHUKAM U IPOpaboTaTh COOTBETCTBYIOUIMIA pa3zaein. TolbKo mocie Toro, Kak npenojaBareib
yOenuTCs, 4To 00yYaroUIUiicsi XOpOIIO 3HAeT HEOOXOAUMBINH TEOPETUUECKU MaTepHall, 4To ero
OTBETHl JOCTATOYHO APryMEHTHUPOBAHbI M JOKa3aTelbHbI, MOXHO CYHMTATh OO0YYarOIIErocs
MOATOTOBJICHHBIM K BBIMIOJTHEHHUIO TAOOPATOPHBIX padoT.

5.3. MeTtoauueckue yKa3aHMsl /Ui TNOATOTOBKH OOYYalOIIMXCH K NPAKTHYeCKHM
3aHATHAM

B nmnpomecce mnoAroToBKM K MPAKTUYECKHUM 3aHATUSAM OOydYaroIIMecs 3aKpervisioT
NIOJlyYeHHbIE paHee TEOpETHYECKHE 3HAaHWs, HNPUOOPETAIOT HaBBIKM HX MPAKTHYECKOTO
MIPUMEHEHHUS, OTBIT PAallMOHAJILHON OpraHu3auy y4yeOHoil paboThI.

[TonroToBKy K NpPaKTHYECKOMY 3aHSATHIO KaXIbIH OOydYaroluiics IOJKEeH HayaTh C
O3HAaKOMJIEHUSI C IUIAHOM TMPAKTUYECKOrOo 3aHSTHUs, KOTOpBIM OTpa)kaeT CoJAep)KaHHe
IIPEJIOKEHHON TeMbl. THiaTenbHOE IPOAYMBIBAHUE U U3YUYE€HHE BOIPOCOB IUIAHA OCHOBBIBAETCS
Ha NpopabOTKe TEKyIlero Mmarepuaina, a 3aTeM H3y4deHHe O00sA3aTeIbHOW U JONOJHHUTENbHOM
JIUTEPATyphl, PEKOMEHIOBAHHON K JJaHHOU TEME.
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Bce HOBbIE MOHATHSA MO HM3ydyaeMOW TeMe HeO0OXOAMMO BbIyYHTh HauW3yCTb M BHECTU B
riioccapui, KOTOPBIH 1ernecoo0pa3HO BECTH C CaMOro Havajia u3y4yeHus Kypca. Pesynbrar Takoit
paboOThl JOIKEH TPOSIBUTBCS B CIIOCOOHOCTH OO0ydYaromerocst CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €T0 BHICTYIUIEHUN U YYAaCTHH B KOJIJIEKTUBHOM OOCYKJI€HUH BOIIPOCOB
M3y4aeMOM TEMBI, IPAaBUJIBHOM BBINIOJIHEHUH NPAKTUYECKUX 3afaHui. [Ipennaraercs cnemyromast
OTIOpHAs CXeMa MOATOTOBKH K MPAKTUYECKUM 3aHATHSIM.

OOyuarouuiicss Ipu MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIBTHPOBATHCS C
npenojaBaTesieM U MoJIy4aTh OT HEro HaBOJSIINE Pa3bsCHEHUS, 3a/laHus JJIl CaMOCTOSITENIbHOM
paloTHI.

1. Os3HakoMmJIeHHE C TEeMOW MPAKTUYECKOTO 3aHsATHUsA. BpineneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTETIEHHOTO (TI0Apa3esibl, YaCTHbIE BOIPOCHI TEMBI).

2.  OcBOEHHE TEOPETUYECKOT0 MaTepuaia Mo TeMe ¢ ONOPOH Ha JIEKIIMOHHBIA MaTepHal,
yueOHUK U Japyrue yueOHble pecypcbl. CaMonpoBepKa: MOCTaHOBKA BOIPOCOB, 3aTparkBaroIlnX
OCHOBHBIE TEPMHHBI, ONIPEICTICHUS U TIOJIOKEHUS IO TEME, U OTBETHI Ha HUX.

3. BrobmonHenue mnpakTudeckoro 3aaaHus. OOHapyK€HHE OCHOBHBIX TPYIHOCTEH, HX
pelIeHrne C MOMOULIbI0 JONOJHUTENbHBIX HWHTEJUIEKTYalIbHBIX YCHWIMNH W/HWIN TOJKIOYESHUS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB UH()OPMALIHH.

4. PemieHue TUNOBBIX 3a/laHUN pacyeTHO-TpapuuecKoi padoThI.

5.4 Metoanueckue yKa3aHus 0 CAMOCTOSITEJIbHOI padoTe oGyuaromerocs

CamocrosiTenbHasi ~ pabotra  oOydarolierocs IpeAnoiaraeT  pasjiudHble  (HOPMBbI
UH/IMBUYalbHOM yueOHOHM NesTeabHOCTH: KOHCIIEKTUPOBAaHHE HAay4YHOH JUTeparyphl, cOop H
aHanmM3 TpakTHdeckoro Martepuana B CMU, mpoekTHpoBaHUWE, BBIMOJIHEHHUE TEMATHYECKHX H
TBOPYECKUX 3aJaHMi M mp. Beibop popM M BHIOB camMOCTOSTENbHOW pabOTHI OMpesenseTcs
WH/IMBUIYATbHO-TMYHOCTHBIM  TOAXOJOM K OOYYCHHIO COBMECTHO TMIpETojaBaTelieM M|
oOyyaromumcsi. POpMbI TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH U INPOMEXKYTOYHOM aTTecTallu
oOydJaronuxcs.

ConeprkaHue BHEayAUTOPHONH CaMOCTOSITEIbHON paboThl 00yUaromerocs no AUCHUIUINHE
«[IporpamMmmupoBaHre Ha SI3bIKE BBICOKOTO YPOBHS» BKIIOYAaeT B CeOS CIICAYIONIHE BHJIBI
NesITeIbHOCTH:

— PabGora ¢ 31eKTpOHHBIMU HCTOYHUKAMHU

— TloaroroBka k 1a60OPaTOPHBIM 3aHATUAM

— TloaroroBka K MpakTHYECKUM 3aHATHUSIM

— TloaroroBka K TEKyIIeMy TECTOBOMY KOHTPOJIIO
— TloaroroBka K MpOMEXYTOYHOMY KOHTPOJIIO

— Pabora ¢ KHWKHBIMH UCTOYHUKAMU

— IloaroroBka K KOHTPOJIBHOM padoTe

B mpomecce MOArOTOBKM K TMPAKTHYECKUM 3aHATHSIM, OOydalomIMMCS HE0O0XOIUMO
oOpatuTh 0co00O€ BHHMAaHHME Ha CaMOCTOSITEIBPHOE WM3yYCHHE PEKOMEHJIOBAHHOW ydeOHO-
METOJINYECKOM (a Taxke Hay4YHOU U MOIYJISIPHON) JIUTEPaTYPBH.

CamocrosTenpHas paboTta ¢ yueOHUKaMH, YI€OHBIMU TTOCOOUSMH, HAYYHOM, CIIPAaBOYHOM
U IOMNYJISIPHOM JIMTEpaTypoH, MaTepualaMu IEepUOJMYECKUX u3naHud u MHrepHera,
CTaTHUCTUYECKUMHU JAHHBIMU SIBIsieTcsl Hanbosee 3()(PEeKTUBHBIM METOAOM IMOJyYEHHUs 3HAHMIA,
MO3BOJISIET 3HAYMTENIFHO aKTHUBH3UPOBATH TMPOILECC OBIAJCHHUA HH(OpMaImei, crnocoOCcTByeT
Oojsiee TIIyOOKOMY YCBOGHHUIO H3y4aeMOro Marepuana, (GopMUpPyeT Yy OOydaroIHuXxcs CBOE
OTHOIIICHHE K KOHKPETHOH mpoliieme.

bonee rioy6okoMy pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHOMN
JUTEPaTypoOl, PEKOMEHIOBAHHOW IPENOJAaBaTeIeM II0 KaXIOH TeMe CEMHUHApCKOIO WU
MPAKTUYECKOTO 3aHATHS, YTO TMO3BOJSET OOyYarolUMCs MPOSBUTH CBOK MHAWBHUIYyalbHOCTH B
paMKax BBICTYIJICHHMS Ha JAaHHBIX 3aHATUSAX, BBIIBUTH IIUPOKHH CIIEKTP MHEHHH MO M3ydaeMoOi
npoOieme.
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TectupoBaHue MPEACTaBISET cOO0M CPeCTBO KOHTPOJS YCBOGHHUs y4eOHOro Marepuana
TEMbl WU pasjiena JucuuIuIMHBL. [Ipm camocTOSITENbHOM MOATOTOBKE K TECTUPOBAHUIO
o0yyaromumcst He0OXOUMO:

a) nmpopadoTaTh HHPOPMAIIMOHHBINH MaTepHall IO JUCIUILIINHE, MPOKOHCYJIBTHPOBATHCS C
Iperno/iaBaTesieM 10 BOIPOCY BbIOOpa yueOHOH TUTepaTypsl;

0) BBIACHUTH BCE YCIOBHS TECTHUPOBAaHUS 3apaHee, y3HaTh, CKOJBKO TECTOB Oyjer
MIPEJIOKEHO, CKOJIBKO BpPEMEHU OTBOJUTCS HAa TECTUPOBAHME, KaKOBAa CHUCTEMa OLIEHKH
pe3yJbTaToB U T.1.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEJIbHO M JO KOHIIA MPOYUTATh BONPOC U
IpeijaraéMble BApUaHThl OTBETOB, BBIOPATh MPaBUIIbHBIE (UX MOXKET OBITh HECKOJIBKO).

I) B IpOLECCe PELICHHs KeIaTeIbHO NPUMEHATh HECKOJIBKO TMOIXOJIOB B PELICHUU
3aJlaHus, 3TO MO3BOJISIET MAaKCUMaIbHO I'MOKO OMEpUPOBATh METO/IaMHU PEILIEHUs, HaX0/1sl KaXkKJIbIi
pa3 ONTHUMaJbHbIN BapHAHT.

1) €CJIM BCTPETUJICS UPE3BbIYAHO TPYAHBIN BOIPOC, HE TPATUTh MHOI'O BPEMEHH Ha HEro,
MIEPEUTH K JPYTUM TECTaM, BEpHYTCS K TPYJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBUTh BPEMS Ul IPOBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUUECKHUX
OLINOOK.

KonTpoannas pabora

KonrponbHast paborta paccMaTpuBaercss Kak pPa3sHOBUAHOCTb CAMOCTOSITEIIBLHOMN
pabotel  oOydwaromuxcsi, KOTOpas  HampaBieHa Ha  (OPMHPOBAHHE  YMEHHUU
CaMOCTOSITENIFHO PadoTaTh C TEOPETUYECKMM MaTepHalioM, aHAJM3UPOBATh BaKHEUIIHE
KaTeropuy JUCLUILINH, yCTaHABJINBATh B3aUMOCBA3b MEXK/y UX IJIaBHBIMM NOHATUAMU. B
XOJI€ BBITOJIHEHUS] KOHTPOJIBHON pabOThl 00YYarOIIUICS JOIKEH HAyUYUThCS ONPEAEsTh
NPaKTUYECKYI0 HalpaBI€HHOCTh M 3HAYMMOCTh JUCLHMIUIMHBL, €€ CBSI3b C JPYyTUMHU
y4eOHBIMH JUCIUIUIMHAMH U COOTBETCTBYIOIUMH HAyKaMHU.

Hanucanue paGoTsl CBOOUTCA K TIIATEIBHOMY HCCIEIOBaHMIO MaTepuana,
UMEIOIETOCSI B TEME KOHTPOJBHOW paboOThl, a TOTOM K H3JI0KEHHUIO PE3yJbTaTOB B
KaXJIOM IIYHKTE, IpudeM (akTHUECKUE JAaHHbIE MOTYT IpPEIIEeCTBOBATh BBIBOJAM WIIH,
HAao0OpOT, BbITEKaTh U3 HUX. V3JI0KeHHE Ka)XJ0ro 3aJaHusl HaJo YETKO OTIEIUTH IS
TOr0, YTOOBI MOXKHO OBLIO SICHO BUJAETh, IJl€ HAUMHAETCAd M A€ 3aKaHYMBACTCS MX
ocBellleHue. B ocHOBHOI yacTu HEOOXOIUMO OCHOBATEIbHO U MOJAPOOHO M3JIOKUTH, KaK
UMEHHO yKa3zaHHas rpo0JiemMa IpeJicTaBlieHa B HayyHOH M y4yeOHOH nuteparype. BaxHo
[I0Ka3aTh YMEHHUE HCII0JIb30BaTh 3HAHUE TEOPUHU JUIsI OOBEKTHBHOIO U BCECTOPOHHEIO
aHanu3a HccieqyeMoi mpoOieMbl; MOKa3aTh CBOE OTHOUIEHHWE K BOIPOCY, KOTOPBIH
U3y4YaeTCs; BBIICIUTH TOJOXKUTEIBHOE, OINPEIeIUTh HEAOCTaTKH, CHOPMYIHPOBATH
HaunOoJsee 3((heKTUBHBIE MEPBI OTHOCUTENIBHO UX YCTPaHEHUSI.

Hanucanue Texcta KOHTPOJIBHON pabOTHI — 3TO U3JI0KEHUE CBEJIEHUH O MpeaMeTe
(0OBeKkTe) MccIeIoBaHUsA, KOTOPbIE SBIAIOTCS HEOOXOAMMBIMU M JIOCTATOYHBIMH JIJIS
PacKpBITUSl CYIIHOCTH BOIIPOCOB IUIaHAa 0003HAYEHHON paboThl M ee pe3ynbrartoB. K
TJIABHBIM TPEOOBAaHUSM, OTHOCUTEIIBHO COJIEPKaHUsI KOHTPOJIbHON paOOThl, IPUHATICHKHUT
€e caMOCTOATeNbHOCTh. [IcaTh Hal0 CBOMMU CIIOBaMHM, aHAM3UPYS U 00001Iast 3HAHUS,
NOJy4YEeHHbIe M3 y4yeOHOM M Hay4yHOH JNUTEpaTypbl U 3aKOHOJAATENBHBIX (HOPMAaTHBHO-
IIPAaBOBBIX) aKTOB. B TekcTe cieayeT UCnoab30BaTh MaTepraibl U3 HAYYHBIX HCTOYHHUKOB.
Wznoxenue marepuanga JODKHO OBITh TOCIEOBATEIBHBIM, JIOTHYECKUM U YETKUM, B
COOTBETCTBUM C IUIaHOM paboThl. HenomycTumo nepenuchiBaTh U3 y4eOHUKOB LIEIBIMU
pasnenamu! Takoe nUTUpOBaHME HE MMEET HUYEro OOILIEro ¢ MOHSATHEM KOHTPOJIbHON
paboTHI U ABISETCS HUYEM JIPYTUM, KaK IIaruaToOM.

TectupoBaHue

TectupoBaHue MpeaCTaBIsAET cOO0M CpecTBO KOHTPOJS YCBOEHUs y4e€OHOro Marepuana
TEMbl WU pasjiena AucuuIuiMHbBL. [lpm camocTOSITENbHOM MOATOTOBKE K TECTHPOBAHUIO
oOyJaromumcsi He0OX0AUMO:

a) mpopaboTaTth MHPOPMAITMOHHBIA MaTepUal MO AUCIHUILTUHE, TIPOKOHCYIBTHPOBATHCS C
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Iperno/iaBaTesieM 10 BOIPOCY BbIOOpa yueOHOH TUTepaTypsl;

0) BBIACHUTH BCE YCIOBHS TECTHUPOBAaHUS 3apaHee, y3HaTh, CKOJIBKO TECTOB Oyjer
MIPEJIOKEHO, CKOJBKO BpPEMEHHM OTBOJUTCS HAa TECTUPOBAHME, KaKOBAa CHUCTEMa OLIEHKH
pe3yJIbTaTOB U T.J.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEJIbHO M JO KOHIIA MPOYMUTATh BONPOC U
IpeijaraéMble BApUaHThl OTBETOB, BBIOPATh MPaBUIIbHBIE (UX MOXKET OBITh HECKOJIBKO).

I) B IpOLECCe PELICHHs KeIaTeIbHO NPUMEHATh HECKOJIBKO TMOIXOJIOB B PELICHUU
3aJlaHus, 3TO MO3BOJISIET MAaKCUMaIbHO I'MOKO ONEpUPOBATh METO/IaMHU PEILIEHUS, HaX0/1sl KaXk (bl
pa3 ONTHMAaJbHBIN BapUAHT.

1) €CJIM BCTPETUJICS UpE3BbIYAHO TPYAHBIN BOIPOC, HE TPATUTh MHOT'O BPEMEHH Ha HEro,
MIEPEUTH K JPYTUM TECTaM, BEpHYTCS K TPYJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBUTh BPEMS Ul IPOBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUUECKHUX
OLINOOK.

PaboTa ¢ KHMKHBIMH U 3JIeKTPOHHBIMH HCTOYHUKAMH

— B mpouecce noAroToBKH K MPaKTUYECKUM 3aHITHUSIM, CTYJAE€HTaM HE0OXOJUMO OOpaTuTh
ocoboe BHUMaHME Ha CaMOCTOSTENbHOE W3Y4YCHHE PEKOMEHJOBaHHOW Yy4eOHO-
METOAMYECKON (2 TaK)Ke HAYYHOU W TOMYJIIPHOM ) TUTEPATYPHI.

— CamocrosTenpHas padoTa ¢ yueOHUKaMH, y4eOHBIMH IOCOOUSAMH, HAyYHOH, CIIpaBOYHON
U TONYJIIPHOM JMTEpaTypod, MaTepHalaMM NEpUOAUYECKHX u3laHuid U VIHTepHera,
CTaTUCTMYECKUMM JIaHHBIMHU sIBIsieTcs HaumbOosnee 3()()EeKTUBHBIM METOJIOM IOIYy4EHUS
3HAHUH, MO3BOJSET 3HAUUTENIBHO AKTUBU3MPOBATH IPOLECC OBJIaJECHUS HHpOpMaIuei,
crocoOCTByeT Oojee TIyOOKOMY YCBOGHHMIO H3y4yaeMOro Marepuana, (QpopMHUpYyeT Yy
00ydJaronmxcsi CBoe OTHOIICHHE K KOHKPETHOM TIpodieme.

— boiee riry60KkOMy pacKpbITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOIMOJHUTEIBHON
JINTEPATYpPOi, PEKOMEHJOBAHHOW IPENOJABATENIEM 10 KAXKIOW TEME CEMHUHAPCKOIO WU
MIPAKTUYECKOI0 3aHATHS, YTO MTO3BOJISET CTYI€HTaM IPOSIBUTH CBOK MHIUBHUYaJIbHOCTH B
pamMKax BBICTYIUIEHMS Ha JAHHBIX 3aHATHUSX, BBIIBUTH IIMPOKHM CHEKTp MHEHHMH IO
n3ydaeMoi mpooieme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Ne Buawbl yueOHoii padboThl Oopa3oBartesbHble TexHoorun | Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4
1 4 MynpTUMeAuHBIE ul2

Jlexyus «Moaynu B sI3bIKe

TEJIEKOMMYHHUKAI[IOHHbIE
nporpamMmupoBanus Pythony

TEXHOJIOTHH
2 JlekyuA «MaHumyJisiuy Ha MynbTUMeANiITHBIE u|4
JaHHBIMH C ITOMOIIBIO MaKeTa TE€JIEKOMMYHUKAIlMOHHbIE

Pandasy TEXHOJIOTUH

3 Jlekyusa «Peanu3anus MynpTUMeIUHbIE a2
AITOPUTMOB 00padOTKH TEJICKOMMYHHUKAITHOHHBIC
JnaHHbIXx Ha Pythony TEXHOJIOTUH

Bcero 1yacoB B 4 cemectpe:
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7.

YYEBHO-METOAUYECKOE H HWH®OPMAIIMOHHOE OBECIIEYEHUE

YYEBHOM JUCLUMIIAHBI

7.1. IlepeyeHb OCHOBHOI M /I0NIOJHUTEJIbHOM y4eOHOM JIUTepaTyphl

OcHoBHas1 IMTEpPaTypa

1.

Hpob6otyn, H. B. Anropurmusauust u nporpammupoBanue. S3bik Python : yueGHoe
nocodue / H. B. [Ipo6otyH, E. O. Pyaxos, H. A. baeB. — Cankr-IletepOypr : CaHkt-
[lerepOyprckuii  roCylapCTBEHHBI YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJOTHH U
mu3aitHa, 2020. — 119 c. — ISBN 978-5-7937-1829-5. — TekcT : 31MeKTpOHHBIN //
Hudposoit  obpazoBarensHbli  pecypc [PR SMART : [caiit] — URL:
https://www.iprbookshop.ru/102400.html

Cysu, P. A. A3wix nporpammupoBanusi Python : yue6noe mocobue / P. A. Cy3u. — 3-¢
u3g. — Mocksa : UnTepHeT-YHuBepcuter Mudopmanmonnsix Texnonoruit (MHTYUT),
At Ilm Ap Menua, 2020. — 350 c. — ISBN 978-5-4497-0705-5. — Texkct :
anekTpoHHbIN // Ludposoii o6pazoBatensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97589.html

Hlenynpko, B. M. OcHOBBI mporpaMMHUpOBaHMs Ha si3bIKE BBICOKOro ypoBHs Python :
yuebnoe nocodbue / B. M. lllenyasko. — PocrtoB-na-Jlony, Taranpor : M3narenscTBO
OxHoro denepansHoro ynusepcutera, 2017. — 146 c¢. — ISBN 978-5-9275-2649-9. —
Texct : anextponnsiit // Ludposoii odpazoBatenbublil pecypc IPR SMART : [caitt]. —
URL: https://www.iprbookshop.ru/87461.html . — Pexum noctyma: aias aBTOPHU3UD.
II0JIb30BaTENeH

HIupoxos, A. N. MHpopmaTuka: pa3paboTka MporpaMM Ha s3bIKE€ IMPOTpaMMUPOBAHUS
[TuToH: Ga30BBIE SA3bIKOBbIE KOHCTpYKIMHU : yueOHuk / A. U. [upokos, M. O. IIpiHsK.
— Mocksa : Uznarensckuit [lom MUCuC, 2020. — 142 c¢. — ISBN 978-5-907226-76-0.
— Texkcer : anexkrponssiit // Lludposoit o6pasosarensHblil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/106713.html

JlonoiHUTEIbHAS IUTEpPaTypa

1.

byitnaues, C. K. OcHoBBI nporpamMMupoBaHus Ha si3bike Python : yue6HOe mocobue / C.
K. byiinaues, H. FO. boknar ; mon penakmueit 0. B. Ilecun. — ExatepunOypr :
VYpanbckuii penepanbublii yausepcuretr, ObC ACB, 2014. — 92 ¢. — ISBN 978-5-7996-
1198-9. — Tekcr : anexTpoHHbI // Lludposoit odopazoBatenbublil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/66183.html

Tomamesckuii, I1. P. Ilpuser, Python! Most nepBas kuura o nporpammuponanuto / I1. P.
Tomamesckuit. — Cankr-IlerepOypr : Hayka u Texnuka, 2018. — 256 ¢. — ISBN 978-
5-94387-748-3. — Texkcr : snextpoHHbl // Lludposoii obpazoBarensHbIl pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/73047.html

. Pux, I'acko Ilpoctoit Python mpocrto ¢ nyns / 'acko Puk. — Mocksa : COJIOH-IIpecc,

2019. — 256 c. — ISBN 978-5-91359-334-4. — Texkct : snextponHsiii // Ludposoit
o0pazoBaTenbHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/94940.html

7.2. IllepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHHKAIMOHHOM ceTn « UHTEepHET»
http://window.edu.ru- Enunoe okHo tocTyna k o0pa3oBaTeIbHbIM pecypcam;

http:// fcior.edu.ru - denepanbHplii HEHTP HH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB;
http://elibrary.ru - Hayunas snektponHas 6ubimnoTeka.

7.3. UndopmannoHHbIe TEXHOJIOTHH, JULEH3HOHHOE IPOrPaMMHOe 00ecreyeHHe.

18


http://elibrary.ru/

JInueH3noHHOe MpOrpaMMHOE
o0ecrnieueHue

PexBU3UTHI TUIICH3UI/ TOTOBOPOB

Microsoft Azure Dev Tools for
Teaching

1. Windows 7, &, 8.1, 10

2. Visual Studio 2008, 2010, 2013,
2019

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Wnentudukarop noxnucuuka: 1203743421
Cpok aeiictBus: 30.06.2022

(poyIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIunensus 6eccpoyHast

Antusupyc Dr.Web Desktop
Security Suite

JIMueH3nOHHBIN cepTuUKAT
Cepuitnbiit Ne DVG-VI6F-HES7-NRBC
Cpok aeiictBus: ¢ 20.10.2022 no 22.10.2023

udposoit 06pazoBaTenbHBIN
pecypc IPRsmart

Jlunensuonnsiit qorosop Ne 10423/2311 ot
30.06.2023 1.

Cpok aeitcteus: ¢ 01.07.2023 r. o
01.07.2024r.

Ceoooanoe I10:

https://www.python.org/downloads/release/python-3101/

https://www.python.org/ftp/python/3.8.5/python-3.8.5.exe

Winpython64-3.7.12.0PyPy.exe

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHbI
8.1. TpeOoBaHusi K ayAMTOPUAM (MOMEIIEHUAM, MeCTaM) [IJIsl IPOBeAeHUA 3aHATUI

VYyeOHas ayiuTopust 17151 TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THTIA

Crnenuan3upoBaHHasi MeOEIb:

[TapThl - 10mmT., CTYNBS - 291IT.; MOCKa MeoBas - 11T., kadeapa HacTonbHas - 1mT., CTyn

MSITKUN - 1TIT., KOMIIBIOTEPHBIE CTOJBI- 1 21IT. ,
CTOJI OJTHOTYMOOBBIH (ITperno1aBaTebCKuii) - 11T.,

mkad ABYXABEPHBIH - 11T,

Habop neMoHCTparimoHHOTO 000pyI0BaHUS U Y4eOHO-HATIISIHBIX TTOCOOMIA, 00eCTeUrBAIOIINX

TeMaTH4YEeCKHUEe WUTIOCTPALUU:
WuTepakTuBHAs q0CKa- 11MT.
IIpoekrop - 1mr.

HoytOyxk - 1.

[TK- 10m1r.

VYdeOHas ayquTOpus s IPOBEACHUS 3aHATUI CEMHHAPCKOTO THIIA, KyPCOBOTO POEKTHUPOBAHUS
(BBIIOJTHEHUE KYPCOBBIX paboT), IPYNIOBBIX U HHAWBUAYAIBHBIX KOHCYIBTAIMH, TEKYIIIETO

KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalUKU

CrienmanusupoBaHHasi MEOEb:

[TapTs! - 611T., TOCKa MenloBas - 11IT., KOMIIBIOTEPHBIE CTOJIBI - 71IT., CTOJ MPENO0/1aBaATEIbCKUH -



https://sourceforge.net/projects/winpython/files/WinPython_3.7/3.7.12.0/Winpython64-3.7.12.0PyPy.exe/download
https://www.python.org/ftp/python/3.8.5/python-3.8.5.exe
https://www.python.org/downloads/release/python-3101/

3mr., cTynbs - 28 WT., coja Jab0paTOPHBIH -3 HIT.

JIaGoparopHoe 000py10BaHKE, TEXHUYECKHE CPEICTBAa 00yUESHHS, CITy>KaIlIne s
npenocTaBieHus yueOHo! HH(OopMaIuy 0OJIbIION ay TUTOPUH:

Kommnerorep B cbope - 7 mT.

[Tomerienue st CaMOCTOATENBHOM PabOTHI.
bubnuoreuno-uznarensckuit HeHTp. OTaen 00CITyKUBaHUS IEUaTHBIMU U3AAHUSIMU
Crenmanu3upoBaHHasi MeOeb:
PaGoumne cronel Ha 1 Mmecto — 21 wT.
Crynps — 55 wir.
HaGop nemoHcTpanmoHHOro 00OpyIOBaHUS U YUEOHO-HAIVISTHBIX MOCOOMH, 00eCIIeUYMBAIOIINX
TEMATUYECKHUE WILTIOCTPAIUH:
DKpaH HaCTeHHBIN — 1 T
IIpoexrop — 1mr.
HoyT6yk — 1.
WNudopmanmonno-6ubimorpadudeckuii oTaer.
CrieunanusupoBaHHasi MmeOeb:
PaGouwne crons Ha 1 MecTo - 6 MIT.
Cryinbs - 6 WT.
KomrmbroTepHas TeXHUKa ¢ BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «VHTepHeT» U obecrnedeHnem
JIOCTYTIa B 2JICKTPOHHYIO HH(pOpManoHHO-00pa3oBarenbhayto cpeny @PI'bOY BO «CesKaBl'Ay:
IlepconanbHbIi KOMIBIOTEP — 11IT.
Cxkanep — 1 mr.
M®Y — 1 mr.
Otnen o6ciTyKUBaHUs IIEKTPOHHBIMU M3/1aHUSMU
Crennanu3upoBaHHasi MeOeb:
PaGoumne cromnel Ha 1 MecTo — 24 wT.
Crynbst — 24 wr.
HaGop nemoHcTpanmoHHOr0 00OpyIOBaHUS U YUEOHO-HAIVISITHBIX MOCOOMH, 00eCIIeYrBaIOIINX
TEMATUYECKHUE WILTIOCTPAIUH:
HNutepaktruBHas cuctema - 1 mT.
MonuTop — 21 mr.
CereBoli TepMuHai -18 mir.
IlepcoHanbHbIN KOMIBIOTED -3 LIT.
MOV — 2 mit.
[IpunTtep —1mr.
[Tomermenue asist XpaHeHUs ¥ MPOGUIAKTUYECKOTO 00CTYKUBAaHHS Y4eOHOTO 000pYI0BaHUS
Ayn. 11 Crenmanu3upoBaHHasi MeOeb:
Cremnaxu — 1 mr., mkag — 1 mrt., cTyn -1 mWT., Kpecio KOMIBIOTEpHOE — 4 TIT., CTOJI — 5 TIT.
[Ipodunakruueckoe oOopynoBaHue:
[Tepdoparop -1 miT.
AKKyMYJIATOpHAs Ipeb-IIypynoBepT — 1 MmIT., HAOOPbI OTBEPTOK -2 WIT., MbLIECOC -1 IIT., K
00XUMHBIE — 3 IIT., TeCTEP OJIOKOB MUTAHUSA -1 IIT., MyIBTUMETp -1 MIT., GeH TEPMOBO3AYIIHBII
MasSIbHBIN -1 IIT., HASIPHUK -3 IIT.
VYyebHoe mocobue (TepcoHaIbHBIN KOMIBIOTEP B KOMIUIEKTE) — 2 INT., MAacCaTHXu — | IIT.,
6okope3sbl-1 miT.
KommyTtarop -1 mt., BHemnuit DVD npuBon -1 mIT., BHEIIHUM KECTKHIM AUCK - 1 1IT.
8.2. TpeGoBaHusi kK 000py10BaHUIO padOYNX MeCT NpenogaBaTess U 00y4aroIuXCs
1. pabouee MecTo mpernoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM ¢ JocTynoM B HTepHeT,

2. paboune MecTa O0OYyYalOLIUMXCS, OCHAIEHHbIE KOMIBIOTEpAMU C JOCTYIIOM B
WuTepHeT, npeHa3HaueHHbIe 1715 paboThl B 3JIEKTPOHHOM 00pa30BaTeIbHON cpejie.
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3.B xommbprOTepHOM Kjacce MOJKHBI ObITh ycTaHOBIeHBI cpernctBa MS Office:Word,
Excel, PowerPoint.

8.3. TpeGoBaHus K cnieuaIU3UPOBAHHOMY 000PYAOBAHMIO HET

9. OCOBEHHOCTH PEA/IMBALINU JUCHUIIJIMHBI IJ151 THBAJIMAOB U JIUL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMA 3 10POBbSA

Jns  obecneueHust oOpa3oBaHMsI HMHBATUIOB W OOYYAIOMIUXCS C OrPaHHYCHHBIMH
BO3MOKHOCTSIMHM  3/10pOBbsl pa3zpabaTbiBaeTcsi (B cilydae HEOOXOAMMOCTH) aJalTHpOBaHHAs
oOpa3oBarenpHasl MporpamMMa, WHIUBUAYaTbHBIA YUYEOHBIH IUIaH C y9eTOM OCOOEHHOCTEH WX
NCUXO(U3UUECKOTO  Pa3BUTUS U COCTOSIHMA ~ 3[0pOBbS, B  YAaCTHOCTU IPUMEHSETCA
WHAWNBUIYAIBHBIA TOAX0J K OCBOCHHIO JUCIUIUIMHBI, WHIAVNBUAyAIbHBIC 3aJaHUS: pedeparsl,
IUCbMEHHBbIE PAa0OThl M, HAOOOPOT, TOJIBKO YCTHBIE OTBEThl W JMAJIOIH, WHAMBUIYaJbHbIE
KOHCYyJIbTalK, HCIOJb30BAHUC I[I/IKTO(l)OHa U Apyrux 3alycCbhiBalOux CpCACTB  IJIA
BOCIIPOU3BEICHHS JIEKIIMOHHOTO M CEMUHAPCKOro MaTepuala.

B neiIAax obecrieueHust O6y‘~IaIOHII/IXC$I HHBAJIMAOB MW JIMIO C OrpaHUYCHHBIMU
BO3MOKHOCTSIMM ~ 310pOBbSl  KOMIUIEKTYeTCsl (OHJ OCHOBHOM y4eOHON JMTepaTypoH,
aIaITHPOBAHHON K OIPaHHYECHHIO SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOCTYI K KOTOPBIM
opranuzoBad B BUIL[ Akxagemuu. B Oubnmorexe mpoBOAATCS MHAWBUAYAIbHbIE KOHCYJIbTAL[UH
JIIA IIaHHDfI KaTeropuu HOHB3OBaT€H€ﬁ, OKa3bIBaCTCAd IIOMOIIb B pCruCTpaii U UCIOJIb30BaHUN
CETEBbIX U JIOKAIBHBIX 3JIEKTPOHHBIX OOpa30BaTENIbHBIX PECYpPCOB, MPEIOCTABIISIOTCS MecTa B
YUTaJIbBHOM 3alJIC.
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[Tpunoxenue 1.

®OH/J ONEHOYHBIX CPEACTB

no AMCIUIIJIMHE IIporpaMMupoBaHue Ha SI3bIKE BHICOKOI'O YPOBHS
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1. TIACHHOPT ®OHJA ONEHOYHBIX CPEACTB 110 JUCHUIIJIMHE
IIporpaMmmupoBaHue Ha sI3bIKe BLICOKOI'0 YPOBHS

1. Komnerenuuu, popmupyemsbie B npouecce u3y4eHus JUCIHILTHHBI

Nupekc ®opMyIHpOBKa KOMIETEHIIUN
[1K-2. CnocoOeH 000CHOBaTh MPUHUMAEMBIE TPOEKTHBIE PEIICHUS, OCYIIECTBISATh
MOCTAaHOBKY M BBIMIOJHEHNE YKCIIEPUMEHTOB 110 MPOBEPKE UX KOPPEKTHOCTH U
hb(HEeKTUBHOCTH
[1K-3 CrniocoOeH MCTI0JIb30BaTh HABBIKK PA3IUYHBIX TEXHOJIOTHUN pa3padOTKH

MPOrPaMMHOTO 00ECTICUEHUS, ONIEPANIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHIHA,
CpeICTB pa3pabOTKU MPOrpaMMHOT0 HHTepdeiica, IPUMEHEHUS SI3bIKOB
METOJIOB (POPMANTBHBIX CIICIU(PUKALINN, CHCTEM yIpaBIeHUs 0a3aMu JaHHBIX

2. Oranbl GOpMHUPOBAHUS KOMIIETEHIIMH B MPOLIeCCe OCBOEHUS JUCHMIIIIMHbI

OcHOBHBIMU JTanmaMud  (HOPMHUPOBAHMS YKAa3aHHBIX KOMIIETCHIIMH TIpU H3YYCHHH
o0Oy4JarolmuMuUCs  JUCHUIUIMHBL  SIBJISIFOTCSL  TIOCTIEOBAaTENbHOE H3YYEHHE COAEpPKATEeNbHO
CBSI3aHHBIX MEXJly c000i1 pa3ienoB (TeM) yueOHbIX 3aHATHHA. M3yueHne kaxxaoro pasesna (TeMbl)
MpearoyiaraeT OBJaJCHUE OO0ydYarolMMHUCAd HEOOXOAMMBIMM KOMIETeHUUsIMH. PesynbpraT
aTTecTallii OOYyYalolUXCsd Ha Pa3WYHBIX dTanax (popMHpOBaHUS KOMIIETCHIIMH TOKa3bIBACT
YPOBEHb OCBOEHUSI KOMIIETEHIINH 00y4arOIUMUCH.

OranHOCTh (OPMUPOBAHHUS KOMIIETEHIIMHM MPSMO CBsS3aHA C MECTOM JUCIHILTUHBI B
o0pa3oBaTeNbHOM MporpaMme.

Pazneibl (TeMbl) M CHMIIIMHBI dopMupyemMbie KOMIIETEHIIUM (KObI)
[1K-2 [TK-3.
Monynu B si3pIKe porpaMMmupoBanus Python + +
Kiacest u OOII. + +
HcknroueHuss U MHCTPYMEHTBI + +
Peanuzanus anroputMoB 00pabOTKH JaHHBIX Ha + +

Python

Brenenue B 6mbamoreky NumPy + +
ManuIy U HaJ JAaHHBIMH C TIOMOIIBIO ITaKeTa +

Pandas

Busyanuszanus ¢ moMoIsro +
oubamoTexu Matplotlib +

OnemenTsl rpaduku B Python + +
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3. Iloka3aTesiu, KpUTEPUHU U CPEACTBA OLIEHNBAHNUS KOMIIeTeHIIUI, GOpMUPYeMBIX B poLecce U3yYeHUs TN CHUIINHBI

IIK-2. Cnioco0eH 000cHOBATH NIPUHUMAaeMble MPOEKTHbIE PelleHus], OCYIIECTBJIATH NOCTAHOBKY M BbINOJHEHHE IKCIIEPUMEHTOB 10 NPOBEPKe UX
KOPPEKTHOCTH M 3(PPeKTUBHOCTH

ITIK-2. Cnocoden

Kpurepun oueHnBaHus pe3yJIbTATOB 00yYeHHUs

Cpencrsa OCHHBAHUA Pe3YJIbTATOB

000CHOBATDH o0yueHust
NIPpUHUMAECMBbIC »
Hey/I0BJICTB YAOBJIETB X0poILo OTVINYHO Texymmuit IIpomexyTouHast
NMPOCKTHLIC PCILICHUSA, KOHTPOJIb ATTECTAIHS
OCYHIECTBJIATH
MMOCTAHOBKY U
BbIIIOJTHECHHE
IKCIMMIEPUMEHTOB 110
MPOBEPKE UX
KOPPEKTHOCTH U
3¢ PpexkTHBHOCTUNHINKAT
OpPbI JOCTHKEHHS
KOMIIeTeHIUH
[IK-2.1. PazpabaTriBact u He 3naer HemoHcTpupyeT Xopoue 3HaHUs Hemonctpupyet ornmnunbsle | KonTponbHast OK3aMeH
yIpaBIsIeT NPOEKTaMu, U COBPEMEHHOTO COBPEMEHHOTO COBPEMEHHOIO 3HaHUSI COBPEMEHHOTO pabora, mpoBepka
peanusyer ux ¢ IPOrpaMMHOTO HPOrPaMMHOTO IIPOrpaMMHOTO IIPOrPaMMHOTO 11a00paTOPHBIX
HCTIONB30BaHUEM obecrieueHns 1 He Y TO—— " obecrieueHHs 1 o0ecrieueHns: 1 METOJI0B pabor, Texymuit
COBPEMEHHOT0 MIPOTPAMMHOTO | IPUMEHSIET UX B METOJIOB IPUMEHEHHUS | IPUMEHEHHUS UX B TECTOBBIH
HEYBEPCHHO MPUMEHSET
obecrieyeHusl. peanu3ayy IpoeKTOB UX B peau3anun peanu3aIy IpoeKTOB KOHTPOJIb
nx B pealM3alliil | ppoektoB npoBepKa
HPOCKTOB MIPaKTUYECKUX
IIK-2.5. IIpoussogur anamu3 | He ymeer u ne roros | He yBepeHO | YBepeHo wucnonb3yeT | ['oros u yMeeT pabor
METOA0JIOTUU MIOCTAHOBKU | IIPOBOJUTH aHaNu3 | aHAJIM3UPYeT METOJI0JI0THU HCIIONb30BaTh
BBIYUCIUTEIBHBIX METO0IOTUU METOAOIOTUU IIOCTaHOBKH METOJIOJIOTHH TIOCTaHOBKHU
HKCIEPUMEHTOB IO TPOBEpPKE | MOCTAHOBKU MTOCTaHOBKH BBIUNCIIUTEIEHBIX BBIYUCIIUTEIBHBIX
uX 3¢ GEeKTHBHOCTH BBIYHMCIIUTEIBHBIX BBIYHCIUTEIBHBIX 9KCIIEPUMEHTOB IO | 3KCHEPUMEHTOB o
9KCTIEPUMEHTOB 10 | 3KCIIEPUMEHTOB 10 | TIpOBEpKe uX | IpOBEpKe nux
TIPOBEpPKE UX | TIPOBEpPKE X | 3pPEKTHBHOCTH 3¢ PEKTHBHOCTH
3pPEKTHBHOCTH 3¢ heKTUBHOCTH
ITK-2.6. Paboraer ¢ | HeBnageer YactraHo BianeeT | Brmajgeer OCHOBHBIMH OtanaHoe BIIQJICHUE
COBPEMECHHBIMU CUCTCMaMHn | OCHOBHBIMH OCHOBHBIMM HaBbIKaMHu | HaBBIKaAMH pa60TbI C OCHOBHBIMHU HaBBIKAMU
MPOTPaMMHUPOBAHUS U | HaBBIKAMH PabOTHI C PaBoTEI ¢ | coBpemenHBIME PaBOTHl C COBPEMEHHBIMHU
MPOEKTUPOBAHUS COBPEMEHHBIMHU CHCTEeMaMH
COBPEMEHHBIMU cuUcTeMaMu
crCcTeMaMH MIPOTPaMMHPOBAHUS U
cucTeMaMu IIPOrpaMMHUPOBAHUS u
IpOrpaMMUPOBAHUS U MIPOEKTUPOBAHUS.
[POEKTHPOBAHML. MPOTPAaMMHUPOBAHUS U MIPOEKTHUPOBAHUSI.
MPOEKTUPOBAHMSL.
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ITK-3 Cnoco0eH ucnoJib30BaTh HABBIKH PA3JIMYHBIX TEXHOJIOTHI pa3padoTKu NPOrpaMMHOI0 odecredeHus, ONEePAHOHHBIX CHCTEM, CeTeBbIX
TeXHOJIOTHii, CPeJICTB pa3padoTKU NMPOrpaMMHOro uHTepdeiica, NpuMeHeHUs A3bIKOB U MEeTOI0B (DOPMAJIBbHBIX clienUu(pUKAIUIA, CHCTEM
ynpaBJjeHHus 0a3aMH JaHHBIX

ITIK-2. Cnocoden

Kpurepun oueHnBaHus pe3yJibTATOB 00yYeHHs

Cpencrsa OlIeHUBAHUSI Pe3y/IbTATOB

000CHOBATDH o0yueHust
NPpUHUMAECMBbIC =
HEY/I0BJIETB YIOBJIETB XOpOLLOo OTJIMYHO Texymmi IIpomexyTouHas
MPOCKTHLIC PCIICHUSA, KOHTPOJIb ATTeCTAIHS
OCYHIECTBJIATH
MMOCTAHOBKY "
BbBINIOJIHCHHUE
IKCIMIEPUMEHTOB IO
MMPOBEPKE UX
KOPPEKTHOCTH U
3¢ peKTUBHOCTUNHANKAT
OpbI JOCTHKEHUSI
KOMIETeHIUH
[IK-3.3. PazpabaTriBaeT He 3naer HemoHcTpupyet Xopomiue 3HaHus | JemoHcTtpupyeTr ominuHble | KoHTponbHas OK3aMeH
KOMITOHCHTBI KOMITOHCHTBI YaCTUYHBIE 3HAHUS | METOJIOB  pa3pabOTKH | 3HAHUS MeTozI0B | PadoTa, mpoBepka
WH(POPMALMOHHBIX CUCTEM, HH(POPMAIIMOHHBIX METOIOB Pa3spaboTKK | KOMIIOHEHT paspaboTku KOMIIOHEHT na6opaTopme“
BKITIOYAst MOJICNTN 0a3 JaHHBIX | CHCTEM, BKITIOYAs KOMIIOHEHT HEOPMAITHOHHEIX HEOPMAIFOHHEIX CHCTEM, pabor, TeKyIIMt
Y MOJIeNi pa3paboTKu MojieNin 0a3 JaHHBIX U TECTOBBI
[pOTPaMMHEIX HHTEP(EHCOB MO/ Pa3paGoTKy WH(POPMALTMOHHBIX CHCTEM, BKIIIOYAs | BKIIOYAas  Moxenu  0a3 KOHTDOJTS
[POrpPaMMHBIX CHUCTEM, BKITIOYas | MoJeny 0a3 MaHHBIX U | JaHHBIX u MOJIETH | nopepka
unTepdeiicon mozienu 6a3 NaHHBIX W | MOJAENH  Pa3pabOTKH | pa3pabOTKHM MPOrPAMMHBIX | MpaKTHYECKHX
MoJienu pa3paboTKu | MPOrpaMMHBIX nHTepdeiicon pabor
MIPOTPaAMMHBIX unrepdeiicon
uHTEpdEcoB
TIK-3.5. ITIpumenser He ymeer u He rotoB He yBepeno mnpumensier | YBepeHO NpHUMEHSET l'oros 31 yMeeT
CTpAaTCruv NpOCKTUPOBAHUA U MNPUMCHATL CTPATCTUN cTpareruu CTpaTerun IIPUMEHATH cTpaTeruu
KOHCTPYUPOBaHUS MPOEKTUPOBAHUS U NPOEKTHPOBAHHS i | TPOEKTUPOBAHKS U MPOEKTHPOBAHHUS -
MPOrpPaMMHOTO MPOAYKTA, KOHCTPYUPOBaHUS KOHCTPYHpOBAHHS KOHCTPYUPOBaHUS KOHCTDYHpOBAHHS
WCTIOJNIB3YSl OCHOBBI MIPOrPaMMHOTO MIPOTPAMMHOTO
MOJICIIUPOBAHMS U aHAIH3a MPOAYKTA, UCTIONB3YS TpOrPaMMHOT0 MIPOAYKTA, UCHIOIB3YS [IpOTPAMMHOT0  TIPOLyKT4,
[POrPAMMHBIX CHCTEM OCHOBBI HPOAYKTa,  MCTHOJIB3YS | ocHoBBI HCHOJB3Y OCHOBBI
MOZ[CJ'IPIpOBaHI/IFI u OCHOBBI MO)ICJ'II/IpOBaHI/IH MO,I[GHI/IpOBaHI/Iﬂ u MOZ[CJ'[I/IpOBaHI/IH WU aHaJIn3a
aHanmm3a W aHaJu3a IPOrPaMMHBIX | aHAJIM3a IPOrPAMMHBIX | MPOTPAMMHBIX CUCTEM
MPOrPaMMHBIX CUCTEM | cpcTem CUCTEM
TIK-3.6. Ucnonb3yer He Bnaneer YactrmyHo Biageer | Biageer OTtangHOE BJIaJICHUE
COBPEMCHHBIC TCXHOJIOTUN COBPEMCHHBIMU COBPEMEHHBIMH COBPEMCHHbBIMU COBPEMEHHBIMHA
paspabotku I10 TEXHOJIOTUSAMU TEXHOIOI UMY TEXHOJIOTUSMU TEXHOJIOTHAMH Pa3paboTKH
(cTpykTypHOE, 0OBEKTHO- paspabotku [10 paspaBoTK o paspabotku 10 o (CIpyKTypHOE,
OpPUEHTUPOBAHHOE) (cTpyKTYypHOE, (cTpykTypHOE,
00BEKTHO- (cTpykTypHOE, 00BEKTHO- OfTeKTHO-
OPUEHTUPOBAHHOE) 00BeKTHO- OPUEHTUPOBAHHOE) OpHEHTHPOBAHHOE)
OpPUEHTUPOBAHHOE) 26
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4. KoMIJ1eKT KOHTPOJIbHO-0LIEHOYHBIX CPEJACTB MO JMCIUIJINHE
OCHOBBI U IPOrPAMMMPOBAHMSI

Bomnpocsl k 3k3amMeny
ITo nucumrunue [IporpamMmmupoBanue Ha SIBY

. THUOBI JaHHEIX.

. IlepemeHnHbIE.

. UucnoBble THUIIBI TaHHBIX.

. Onepanuu HaJ YUCIOBBIMH TUIIAMU JTAHHBIX.

. CTpoku.

. Ctpoku unicod.

. BeiBOo TaHHEBIX.

. BBoa naHHBIX.

9. ®opmaTHpOBaHHBIN BBO/I/BBIBO/I.

10.Croucku.

11.BeipaxkeHust B CIUCKax.

12.0mneparop del.

13.Mcrionp30BaHue CITHMCKOB, KaK CTEKOB.

14 . Ucnionb30BaHUE CIIUCKOB, KAK OYepeIeH.
15.0nepanuu cpaBHEHUS JIJ1s1 CIIMCKOB.
16./lnama3oHsbl.

17.Koprexu. OTinmdmne KOpTexen OT ciaoBapen
18.CnoBapu.

19.0mnepatop if. OcoGeHHOCTH OTIEpPaTOPOB CPABHEHHS.
20.0Oneparops! nmukiia. Oneparop for. Onepatop while.3aBepiienue nuka.
21.IIponomxkenue nukina.Oneparop pass.
22.0Onpenenenue GyHKITUH.

23.IIpocTpaHcTBO UMEH (PYHKITUH.

24 Ilepenaua napamerpos. Kiroun.

25.Ilepenava B GyHKIIMIO IEPEMEHHOTO YHCIIa ApTYMEHTOB.
26.2neMeHThI PYHKIHMOHAIBHOTO TPOrPaMMHPOBAHUSI.
27.Ucnions3oBanue JaMO1a (yHKITHA.

28.DyHKIMK pabOTHI CO CTPYKTYPAMHU JaHHBIX.
29.®yukumst map(). [Ipumepsl npuMeHeHus
30.®yukuus filter().Ilpumeps! npumeHeHus
31.®Oynaknus reduce().ITpumeps! mpumMeHeHus
32.JlokyMeHTHpOBaHUE (PYHKIIUIL.

01N DN B W —

Tunosslie 3axa4un
o pucuuiuinee [Iporpammuposanue Ha SIBY

1. Maoe nmpeanpusiTHe B EPBbI JeHb PaOOThI BBITYCTHIIO P e 1uHUII TOBapHON MPOTYKIHH.
Kaxp1ii mocienyromuii 1eHb OHO BBITYyCKao MPOAYKIUH Ha Q euHHULl O0JIbIIIe, YeM B
npeabaymuid. CKoIbKO THEH moTpedyeTcst MpeArnpHsITHIO, YTOOBI 00111ee KOJTUIECTBO
BBINYIIEHHON MPOYKIIMU 32 BCE BpeMsi pabOTHI BIIEpBbIE PEBHICHIIO 3aIIAHUPOBAHHBIN 00BeM
T?

2. Haiitu HOMep MUHUMAaJIBHOTO 110 MOJIYJIIO 3JIEMEHTa MacCHBa.
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10.

11.

12.

Uucna ®ubonauuun onpenenstores kak a(0)=1, a(1)=1, a(i)=a(i-1)+a(i-2). Haiitu: a) n-oe uucio
®ubonauyu. 6) cyMMy nepBbIxX n yucesn OuboHauyu.

HaiiTi B MaccuBe Te 371eMEHTHI, 3HaUeHHE KOTOPBIX MEHbIIIE CPETHETO apu(hMETUIECKOTO,
B3STOT0 OT BCEX JIEMEHTOB MacCHBa

Haiitu naumensiee obiee kpatHoe (HOK) aByx HaTypaiabHBIX YHCEN.

JlaHbl 1Ba HaTypalbHBIX yucia. [IpoBepUTh, ABIAIOTCS I OHU JIPYKECTBEHHBIMHU.
[Tpumedanue: 1pyKeCTBEHHBIMH YHCIaMH HA3bIBAIOTCA JBA PA3JIMYHBIX HATYpaJIbHbBIX YHCIA,
JUIs KOTOPBIX CyMMa BCEX COOCTBEHHBIX JICUTENCH MEPBOro YMCIia paBHA BTOPOMY YHUCITY U
CyMMa BCeX COOCTBEHHBIX JIeTUTENEH BTOPOro Yrcia paBHa nepsomy uncity. Hampumep, 220 u
284 — mapa ApyKeCTBEHHBIX Yncen, moToMy uTo: Cymma coOcTBeHHBIX aenuteneit 220: 1 +2 +
4+5+10+11+20+22+44+55+110=284 Cymma cobcTBeHHBIX aenuteneit 284: 1 +2 +
4+71+142=220

Janb! HaTypanbsHble uncna n ¥ k (k He mpeBbimaer n). Beraucauts 4nciao couetanuii u3 n mo k.

]
. n!

JlaHo HaTypaJlbHOE YHCIIO N 3apaHee Hen3BeCcTHOU paspsaHocT. ChopMHUpPOBATh U BHIBECTH HA
9KpaH YUCIIO, MPEACTaBIISIONIEe COOON PEBEPCHYIO 3aIIUCh N.

JlaHbI TBA HATYpAIBHBIX YUCIIA OJJMHAKOBOU JeCATHIHOM paspsaHocTi. CHopMupoBaTh U3 HUX
TPEThE YUCIIO TaK, YTOOBI IIU(PPHI IEPBOTO YMCIIA CTOSUIA HA HEYETHBIX MECTaX TPETHETO, a
(Pl BTOPOTO — Ha YeTHBIX. [Ipn 3TOM mopsiaku cienoBanus udp coxpanstorcs. Hampumep,
nipu BBojie 1234 u 5678 nporpamma J107KHa BbIIATh OTBET 15263748

Jlano HaTtypanbHoe uncio n. [IpoBepuTs, ABISETCS JIM OHO CHACTIUBBIM OMIIETOM.
[Tpumeuanue: BooOIIe, B MAaTEMaTHKE OOBIYHO PacCMATPUBAIOTCS CYACTIIMBBIC OUJIETHI C
YETHBIM KOJIMYECTBOM IU(P, TOTOMY YTO Y HUX MOKHO SIBHO BBIICIHUTH JIEBYIO U MPABYIO
MOJIOBUHBI OJIMHAKOBOI JTMHBI, CYMMBI LIU(P KOTOPHIX U cpaBHUBAIOTCSA. OTHAKO MBI
HECKOJIBKO PAacIIUPHUM 3TO OMpeJIesieHue, mojaras, 4To eCiIi YHUCIIO UMEeEeT HEUETHYIO JUINHY,
€ro IeHTPaIbHYI0 HU(PY MOKHO OTOPOCUTH, TaK KaK €€ JIOTUYHO ObUIO ObI MPUOaBUTH K
HaKaIlIMBaeMbIM CyMMaM OOOUX IMOJIOBUH, UTO, COOCTBEHHO, HE U3MEHUT OTHOIICHUS MEXTY
HuMu. Hanpumep, umncno 14350 — cuactnuBblil 6uner, Tak kak 1 +4 =5 + 0, a neHTpanbHyI0
Qpy Mbl OTOPOCHIIN.

JlaHo neificTBUTENBbHOE YHUCIIO X. BRIUMCIUTD 3HaYeHHE SKCIIOHEHIIMAIBbHOM (DYHKIMHU (TO €CTh,
MoKa3aTeNIbHON (QYHKINH €X , [JIe € — MaTeMaTHYecKasi KOHCTaHTa, € =~ 2,718281828459045 ) B
TOYKE X C 3a/laHHOM TOYHOCTBIO €pS ¢ MOMOoLIbI0 psia Teinopa:

. x x x
e =l+—+—+—+--:
1t 2t 3t

JlaHa nocie10BaTeIbHOCTh CUMBOJIOB JUTHHBI n (n >= 1). [IpoBepuTh OanaHc KpyTiblx CKOOOK B
3TOM BbIpaxkeHuu. Harpumep, npu BBoze BeipaskeHus (())() mporpamMma J0JKHA COOOLTUTD O
MPAaBUIILHOCTH PACCTAHOBKH CKOOOK, a Tipu BBOJIe BeIpaskeHus ((()) — O HEMPaBUIBLHOCTH.
[Tpumeuanue: cOalaHCUPOBAHHOM CKOOOUHOMW 3aITUCHIO HA3bIBACTCS CUMBOJIBHOE BBIPAXKECHHUE, B
KOTOPOM Ka)KJI0M OTKPBIBAIOIIEH CKOOKE COOTBETCTBYET 3aKphIBAIOIIasl CKOOKa IpaBee
HA000POT, KAKAOH 3aKphIBaIOIIEil CKOOKE COOTBETCTBYET OTKpPHIBAIOIIAsi CKOOKA JIeBee.
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13.

14.

15.

16.

17.

18

19.
20.

21

22.

CreHepupoBath 20 criydanHbIX LUenbiX YNCen B gnanasoHe oT -5 o 4, 3anucatb Ux B A4EnKu
maccuBa. [MocumTaTb CKOMbKO Cpeam HUX MONOXUTENbHbIX, OTPULLATENbHBIX U HYNEBbIX
3Ha4eHu. BbiBeCTr Ha 3KkpaH 3NeMeHTbl Macc1Ba U NOCYUTaHHbIE KONUYECTBa.

I[aHa MOoCJICA0BATCIIbHOCTh HATYPAJIbHBIX YHUCCII, OTPaHUYCHHAsA BBOJIOM HYJIA. BriBect Ha
KOJIMYECTBO MPOCTHIX WICHOB 3TOU IMOCIICIOBATEILHOCTH

JlaHo HaTypaJIbHOE YMCIIO N, a 3aTEM ITOCIICIOBATEILHOCTh HATYPaIbHBIX YUCEII, OTPAHHYCHHAS
BBOJIOM HYJIA. BriBectn Ha OKpaH MMPOU3BCACHUC NBY3HAYHBIX 3JICMCHTOB STOU
MIOCIIEI0BATEIIbHOCTH, KOTOPBIC JIEISITCS Ha 1.

B ogHOMepHOM MaccuBe XpaHUTCS HH(OPMAITUS O KOJIMYECTBE OCAAKOB, BHITIABIITUX 3a KX
JieHb ceHTAO0ps. OnpenenuTs: a) B KaKue JTHA 0CAJIKOB He ObUT0; 0) THU, KOT/1a KOJTUYECTBO
0CaJIKOB IIPEBBICUIIO CpEIHEE 3HAUEHHUE; B) 00111ee KOJIMYECTBO OCAIKOB 32 MECHLL.

B onHomMepHOM MaccuBe XpaHUTCS HHGOpMAIUs 0 KOMMYHAJIbHBIX TUIaTeXaxX KaXKIou U3 cemeit
20-kBapTHPHOTO J0Ma 3a Mecsil. OnpeaenuTs: a) o0IIyo CyMMy IIaTexel; 0) HoMmepa
KBapTUP, KOTOPBIE HE OIJIATHIIM KOMMYHaJIbHBIE YCIYTH; B) HOMEpa KBapTUD, IJIATEKU
KOTOPBIX MPEBBICHIIN 33JaHHOE 3HaYCHHE.

. BeiBecTu Ha OKpaH MaTpumy 5X4, QJICMCHTaAMH KOTOpOﬁ SABJIAIOTCA ICIIBIC cnyqaﬁHLIe qucia 13

unTepnana [30,70]. OnpeaenuTs HOMEP MUHUMAIBHOTO JIEMEHTa B Ka)KIOM YETHOM CTOJIOLE U
HOMEp MaKCUMAJBHOTO AJIEMEHTA B KaKJI0M HEUETHOM CTOJIOIIE.

. HaiiTi nmonoxurenbHble 3J1IEMEHTHI TJIaBHOM AUAroHaiIu KBaJIpaTHOW MaTpHUIIBL..
[TpeoOpa3oBath TpU BBEIEHHBIE CTPOKH, YTOOBI TIOCTE KaX10H udpsl caempoBan cuMBoi _! ¢

. I3amMeHuTh BBCACHHYIO CTPOKY I_II/I(I)p, pa3sMECTUB CHavaJIa I_[I/I(I)pLI 3aHUMaromue HCYCTHBIC

MECTAa, IMOTOM YCTHBIC.

BriBectu Ha 3kpan Tabauiy ymHoxxeHus (ot 1 10 9).

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHASA AKAJIEMUASA

Kadenpa O6mieit nHbOpMATHKH

20 -20 Y4eOHBIN 0/

DK3aMeHalMOHHbBIN Omtet Ne 1

o qucuumuinHe: [IporpammupoBanue Ha SAIBY

it oO0yuarontuxcst HarpasieHus noarotoBku 09.03.04 - TlporpaMMHas HHKEHEPHS]

. Ilonarue anropurMa u nporpamMmbl. CriocoOBI 3aMKCH aITOPUTMOB.
. OngHomepHble MaccuBbl. [loHATHA: MaccuB, CTPYKTYphl IAaHHBIX, OJHOMEPHBIN,

nByMmepHbIil MaccuB. OObsiBneHue. [Ipumep onncanus 0oAHOMEPHOTO MAacCHBA.

. 3agaua: 3aman onHoMepHbIl MaccuB A[1..20]. HaliTu cyMMy MakCHMalIbHOTO U

MHUHHMAJIBbHOT'O 3JICMCHTOB.

3aB. kadeapoi Onpkanosa JI.M.
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KonTposabnas pabdora
no pucuuuinee [IporpammupoBanue Ha SIBY

Bapuanr 1

1. OcHOBHBIE AJIEMEHTHI TPOTPAMMHUPOBAHHUS
2. IIporpammMHbIe cpeacTBa

3. 3amanme Ne 1

CocraBuTh OJIOK-CXEMYy W NpPOrpaMMy Ul BbIUMCIIEHUsS 3HaueHHs (yHKiuu mo Qopmyne (Bce
[IEPEMEHHBIE IPUHUMAIOT 1€HCTBUTENIBHBIE 3HAUECHNS )

Z:

Bapuanr 2

1. TpeOoBaHuUs1, MpeaAbABIsIEMbIE K IPOTPaMMe

2. Hucxopgsuiee npoeKTUpOBaHUE

3. 3aganue Ne 2

BbuMcauTh KOJMYECTBO M CYMMY OTpULIATENbHBIX 371€MEHTOB MaccuBa X(5,4).

Bapuanr 3

1. AHanu3z wu MMPOCKTUPOBAHUE — pa3pa60TI<a KOMIIJICKCa aJITOPpUTMOB. KOIII/IpOBaHI/IC n
KOMITUJIALIHA. TGCTI/IPOBaHI/IC n oTJiIagKa.

2. Bocxopsuiee mpoeKTUpOBaHUE
3. Bamaunune Ne 3
B nenounciennom maccube A (30) HaliTH HAUMEHBIIHUHA U3 JIEMEHTOB ¢ HEYETHBIMH HOMEPaMHU.

Bapuanr 4

1. Haznauenue anropurmuueckoro sizbika Python.
2. OyHKIMOHATBHOE TPOrPAMMHUPOBAHKE

3. 3aganue Ne 4

Haiitu MPOU3BCACHUC DJICMCHTOB MAaCCUBa , MHACKCHI KOTOPBIX KPATHBI 3.

Bapwuanr 5

1. S3b1k mporpamMmMupoBanus Python
2. IlepeMeHHBIEC TUIIBI TAHHBIX.

3. 3amanne Ne 5

CocTaBUTh MporpaMMy U OJIOK-CXeMy ISl BeIYMcIeHus 3HaueHuid ¢pyHkiun F(x)=2 sin2x+1, rae x
U3MEHSETCS Ha oTpe3ke [a,b] ¢ marom h.

Bapuant 6

1. Wrpa B ninanupoBaHue

2. Xakep. 3amura napopmarmu. Mapopmannonnas 6e3onacHocTb. biok-cxema.
3. Bamanune Ne 6

CocTaBUTh OJ0K-CXEMY U IPOTrpamMMy JUIsl BBIYMCIEHUS 3HAUEHHUsI MHOTO4JIeHa B Touke x=0.5.
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Bapuant 7

1. TImanupoBaHue nrepanuin
2. Jloruka B MH(OpMaTHKE.
3. 3ananue Ne 7

PaspaboraiiTe mpuiokeHue sl OMpeeNieHrs 00IIel CTOMMOCTH MOKYIKH (B PyOJIIX U J0JUIapax).
Hasanne npoAyKTOB BBIOMPAIOTCS W3 CIUCKA, IIEHBI, KOJIHYECTBO, Kypc JOJUlapa BBOJIUT
MI0JIb30BATENb.

Bapuanr 8
1. Opranuzauust nporpaMm pa3BeTBISIOLIENHCS CTPYKTYPHI.
2. XapaKTepUCTUKHU IKCIEPTHON CUCTEMBI.

3. 3anmanue Ne 8
Beeaute uncino ot 1 1o 7. HameuaTaiiTe COOTBETCTBYIOIIMI HOMEPY LIBET U3 IIBETOB PaJyTH.

TecToBBIE BOIIPOCHI M 3aJaHUA
no pucuuuinee [IporpammupoBanue Ha SIBY

1. SI3pIx mporpammupoBanus Python moaxomut s pa3paboTku:
a. KoMIbrTepHBIX 1 MOOUIIBLHBIX MTPUIIOKEHUN
b. AHanuTHKa U MaIIMHHOE O0y4YeHUE
c. Urp
d. Hwdyero u3 sroro.

®opmupyemast komnereHuus [1K-2

2. HazoBute Tun aJiropurMma:

PazBeTBisaronuiica
JInnenHbli
[Muknuyeckuii

Yy

CwmenaHHbIN
®opmupyemast komrerenuus [1K-2

3. Twun anropurma
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dopmupyemas komnerenmus [1K-2

4. HazoBuTe TUII aNropuTMa:

C?

+ =,

e

<
a. PasBerBisroniuiics
b. JImHEHHBIN
c. CmMemaHHbIM
d. Iuknnueckuit

®opmupyemas komnerenuus [1K-3

5. IlepemeHHas XpaHUT B cebe

a. HNwmsa

b. 3Hauenue

c. Twum

d. JlinMHYy CBOEro 3HauY€HHUs

®opmupyemas komrnerenuus [1K-3

6. int o0bo3HayaeT THII JAaHHBIX ?

®opmupyemasi komrnerenuus [1K-2

7. BriOepute npaBUIbHYIO 3alIMCh OllepaTopa MPUCBAaUBAHUS:

a. 10=x
B. Y=7,8
c. a=5

d a==b+x
®opmupyemast komnerenmus [1K-2

8. VYkaxure ornepaTop BBOJA:

a. input()
b. print()
c. int()
d. random()
9. VYV mepemeHHo# Tuma bool BO3MOXHBIX 3HAUECHUIN

®opmupyemas komnerenmus [1K-3

10. YkaxuTe orneparop, KOTOPbIA 31€Ch UCIIOJIb3YETCS

Ifn <100:
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B=N+A

a.
b.
c
d

Y ca0BHBIN oniepaTop
Oneparop npucBauBaHus
OmnepaTop cioxeHus
Oneparop yMHOXEHUS

®opmupyemas komnerenmus [1K-3

11. Yro syumie UCIoIb30BaTh ISl MHO)KECTBEHHOT'O BETBJICHUS?

a.
b.
c
d

if — elif —else
Mtsoro if

if — else — elif
while

®opmupyemas kommerenuus [1K-2

12. Omneparop 1ukia B si3bike Python:

a.

b
C.
d

while
for

if
print

®opmupyemas komrerenuus [1K-2

13. WUtepanus muKia Npou30MaeT pa3 (HUtepanus — eqIMHUYHOE BBHITIOJTHCHUE
Tesa IUKJIIa)

TOTAL = 100
1=0
WHILE 1 < 0:

PRINT(“OCTAJIOCH”, TOTAL)

N = INT(INPUT()) TOTAL =
TOTAL-NI=1+1

dopmupyeman KomneteHuma MK-3

14. Oneparop break HyxeH 115

®opmupyemas kKomneteHuua MK-3

15. I'te HaxoAsITCS MapaMeTpsl, a Ilie apryMeHThl QyHKIUHU?

a.

[TapameTps! Uy TCs IpU 0OBABICHUN (QYHKIIMU, APTYMEHTHI TIPU BBI30BE

b. ApryMeHTHl MUIIYTCS NPH 0O0BABICHUN (PYHKIINH, TAPAMETPHI IIPH BBI30BE

C.

9TO0 OIHO U TO Xke!
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d. VY dyHKUIMU €CTh TOJBKO MapaMeTpsl

dopmunpyemana komneteHums MK-2

16. @ynkius len() Bo3BpamaeT

dopmmpyemasa komneteHuma MK-2

17. YtoObl 106aBUTH MOAYJIb B IPOTPaMMy HCIOJIB3YIOT

a.

b
C.
d

import math
import math()
import (math)
import.math

®dopmupyemas komneteHuua MK-3

18. Python moxeT paboTaTh Ha ONEepalMOHHON CHCTEME. ..
a.

b
c.
d

Windows

Linux

macOS

Hwuaero u3 sToro

dopmmnpyeman komneteHuma MK-3

19. Ot 4ero sA3bIK IPOrpaMMHUpOBaHMsl Ha3biBaeTcs «IIuton»?
a.

b
c.
d

B yects 3men

B gectp TB-moy
B decTp urpsi

B uects Omrona

dopmmpyeman komneteHuma MK-2

20. Coznarens s3pIKka mporpaMMmupoBanus Python

a.

b
C.
d

I'suno Ban Poccym
JpBua Iattepcon
OpeuH [Jonansa Kayt
Jxeiimc Aptyp ['ociunr

dopmupyeman KomneteHuma MK-2

21. a = 345. Komanaa print(a//100)BeIBeICT 3HAUCHUE

®opmupyemas kKomneteHuua MK-3

22. Bribepure MMKINYECKUN allTOPUTM
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23. HpaBI/IHBHO 3aIlIMCaH BBOA YHCJIa C KIIaBUATYPbI B CTPOKE IO HOMCPOM

a.

k=0

WHILE K < 10:
PRINT (“IIPUBET”)
K+=1

a = int(input())

b = int(input())

¢ = int(input())

s =atb+tc

print(c)

a = int(input())

ifa>0:
PRINT(A)

ELSE:

PRINT(A)

DOOPMUPYEMA S KOMITETEHIIUSA T1K-3

vk W

A

= INT(INPUT))
B=INPUT(INT())
C=INT(INPUT())
S=A+B+C
PRINT(S)

© & n oo

DN A W N =

dopmunpyeman komneteHums MK-2

24. OmmbOKa JomyIieHa B CTPOKE MO, HOMEPOM

vk W

1.

A:

INT(INPUT())

IF A>0:
PRINT(A):

ELSE
PRINT(A)

o o T o

A O NN~
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dopmunpyeman komneteHuma MK-2
25. 3naueHue «else»?

a. Tak kak
b. Hnaue
c. Ecmm

d. Iloromy 4rO
®opmupyemas KomneteHuua MK-3
26. IIporpamma Hanwmiuer cioBo «Iloka» pa3
K=0
WHILE K<10:

PRINT(«IIPUBET»)
K+=1

®opmupyemas KomneteHuua MK-3

27.MImeetcs xoptex Buaa T = (4, 2, 3). Kakas u3 onepauuii npuBen€r kK Tomy, uto ums T Oyner
cceutatbest Ha koprex (1, 2, 3)?

a. T[0]=1

b. T=()+T[1:]
c. T=(1,)+T[l:]
d. T.startswith(1)

dopmmpyeman komneteHums MK-2

28. Berpoennas gyskius enumerate() B Python ucnonesyercs 11 0 JHOBpeMEHHOTO
[0 CaMUM DJIEMEHTaM M UX UHJIEKCaM.

dopmmpyemasa komneteHuma MK-2

29. HeoOxoaumMo coOpath U BHIBECTH BCE YHUKAIBHBIC CIIOBA M3 CTPOKU PEKIIAMHOT'O TEKCTa.
Kakoli u3 nepeuncieHHbIX TUNOB JaHHBIX Python moxxoaut myure Bcero?

a. Koptex (tuple)

b. cmucoxk (list)

C. MHOXECTBO (set)

d. cnoBaps (dict)

®opmupyemas KomneteHuua MK-3

30. B ¢aimax  init py cnucku  all  HMcmone3yroTcs JUIs  ONpENeNIeHUs, dYTO

, KOTJ1a KaTaJor UMIIOPTUPYETCS ¢ TIOMOIIBI0 (POPMBI orepaTropa
from*. Jlnsa NepEeMEHHbIX MX HUMEHa HAaYMHAIOTCA C OIMHOYHOTO
IO TYCPKUBAHHUS.

dopmumpyeman komneteHums MK-2
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Ilepedens 1a00paToOpHBIX padoT
no pucuuiuinee [Iporpammuposanue Ha SIBY

JlabopaTopHas padora Nel «3nakomcTBO ¢ Python»

Leab padoThl: MO3HAKOMUTRCS CO cpenioil pazpadborku Python. M3y4nTh OCHOBHBIC THITHI JaHHBIX,
KOMaH/Ibl BBOJIa M BBIBOJIA JIAHHBIX.

ITocTanoBka 3a1aun

Ycranosuts Python https://www.python.org/ftp/python/3.8.5/python-3.8.5.exe

Hanucats nporpammy, KoTopast 3anpaiiiBaia 0bl y nonb3osarens: Mms, @amunus, Bospact, Mecto
KUTENbCTBA - (hamunust, ums ( "Bamm dbamunus, umsa?") - Bospact ("Ckonbko Bam net?") - mecto
xutenscTBa ("I'ne BbI )xuBere?") [locne aToro BeiBoAMa Obl Tpu cTpoku: "Bamm dpamunus, ums"
"Bam Bo3pact" "Bbl )xuBeTe B

JlabopaTopHas padora Ne2: «J/InHeiiHbIe MPOrPaMMBbI»

ean paboTbi:

Jatp oOyuarommMcsi NPakTUYECKMH HaBBIK B TOATOTOBKE MHPOCTOM MporpaMmbl M B 3aIllUCH
MaTeMaTHYECKUX BBIPAKCHUH Ha sI3bIKE MporpammupoBanus Python.

ITocTanoBKka 3agaun

Hamumure nporpammy mnis pacdera mo 3aaaHHbIM ¢GopmyiaMm. [IpenBapurenbHO MOATOTOBHTE
TECTOBBIE IPUMEPBI C IOMOIIBIO KAIBKYJISITOPA WU 3JEKTPOHHOM Tabmuubl Excel.

JlabopaTopHas paGora Ne3: «Pa3BeTBJsAI0OIIMECH BBIYMCIUTEIbHbIE IPOLECCHDY,

ean padoTbi:

Jatb oOyvaronmmMcs NpakTHUYEeCKUH HaBBbIK B HCHOJIb30BAHUHU YCIOBHBIX ONIEpAaTOPOB BETBJIICHUS Ha
s3bIKe TporpamMmmupoBanus Python. Pabora coctonT U3 nByx 3amaHuil.

Crenyrouuii MaTepual npezcTaBieH B Buae opopMIIeHHOH J1abopaTopHOIl paboThI.

3aganue 1

ITocTanoBKka 3agaun

Hanucate mporpamMmy, KOTOpass IO BBEIEHHOMY 3HAUEHUIO apryMEHTa BBIUHCISET 3HaYCHHE
¢byHKuMY, 3a1aHHON B BHJe rpaduka. [lapamerpsl, HEOOXOUMBIE AJIS PELICHUs 3aJaHMs CIelyeT
MOJIYYHTh U3 TpaduKa U ONPENIEIUTh B IPOTPaMMe.

3amanmne 2

ITocTanoBka 3a1aun

Hanwucate nporpammy, KoTopasi omnpejesser, MonajaeT Ju TOo4YKa ¢ 33JaHHBIMU KOOpJMHATAMH B
3alITPUXOBaHHYIO 00JacTh. TOUKM Ha rpaHulle NpuHaAIexar odosactu. HeoOxonuMmele napameTpsl
MOJY4YUTh U3 PUCYHKa. Pe3ynbrar pabGoThl MpOrpaMMbl BBIBECTH B BHJE TEKCTOBOTO COOOIICHMS:
Ilomagaer, He momagaer.

JladopaTopnasi padora Ned: «Opranusanusi HMKJI0OBY.

Hean padoThI:

JaTtb o0yuaromummcs MpakKTUUYECKU HaBbIK B UCIOJB30BaHUU 0a30BBIX KOHCTPYKLUN CTPYKTYPHOTO
IpOTrpaMMUPOBAHUS - ONlepaToOpoB LuKIa. PaboTa coctaBieHa U3 Tpéx 3agaHuil.

3aganue 1

ITocTanoBKa 3agaun

BbrancinTh 1 BRIBECTH Ha DKpaH B BUAE TaONHIBI 3HAUeHUS (QYHKINH, 3a1laHHON rpadudecku (CM.
nabopatopHas pabota Ne 2, 3ananue 1), Ha uHTEepBasie OT XHau 10 XKOH ¢ maroM dx. MHTepBan u
mar 3ajaTh TakuM oO0Opa3oM, 4YTOObl MPOBEPUTH BCE BETBU MporpamMmbl. Tabmuily cHaOAUTH
3aroJ0BKOM M IIANKOH.
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3aganue 2

IMocTanoBka 3a1auu

Jst necsTu BBICTPENIOB, KOOPAUHATHI KOTOPBIX 33/Ial0TCS TEHEPATOPOM CITydYalHBbIX YHCEIl, BEIBECTH
TEKCTOBBIC COOOIICHHUS O MO aHUN B MUTIICHB (CM. TaboparopHas padbota Ne 2, 3amanue 2).
3aganue 3

IMocTanoBka 3a1auu

BbruncnuTh W BBIBECTH Ha SKpaH B BUJAE TaONHIBI 3HaU€HUS (PYHKIMU MHTETPajbHOTO CHHYCA,
3aJJaHHOM C MTOMOIIBIO CTENICHHOTO Psifia, HA HHTEPBAIC OT XHA4 10 XKOH ¢ maroM dx ¢ TOYHOCTHIO
€ — DIICUJIOH.

Tabnuiy cHaOIUTh 3ar0JOBKOM M Tmankoi. Kaxkmas cTpoka TabiuIbl JOHKHA COJepKATh 3HAUCHUE
apryMeHTa, 3HaueHrue (YHKIIUU ¥ KOJTUYECTBO MPOCYMMHUPOBAHHBIX YICHOB PAJIA.

JlabopaTtopnas padora NeS: «OnHOMepHbIe MACCUBBD)

Hean padoTbi:

Jatp oOyuaromuMmcsi NMpakTHYECKU HABBIK B HAMHCAHUU IpOrpaMM OOpabOTKH OJHOMEPHBIX
MacCHBOB: IIOUCK MaKCUMYMOB 1 MUHUMYMOB, COPTUPOBKa.

3ameuanue: Jlna opraHumzauuu MmaccuBoB B Python MoryT ucnonb3oBaTbcs pa3Hble BapHaHTHI,
HanpuMep, CIMCKU WIN pEllIeHus, Ipe/ularaeMble B MOAYJSAX array, numpy, B aTux pemenusax
MOTYT OBITh TOTOBBIE METOJbl M (DYHKIUH, YNPOLIAIONUIUE MPOrpaMMHPOBAHUE, HAIIPUMEpP MOUCK
MakCUMyMa, MHHMMyMa WJIM COPTHpPOBKAa. B 3TOM pyKOBOACTBE mpeasiaraercs MCIOJIb30BaTh
aJITOPUTMBI IOUCKA PELIeHNH 0e3 NCTI0Ib30BaHUs TOTOBBIX METOJIOB U (DYHKIHUH.

ITocTanoBka 3axaun

CcdopmupoBaTh OZHOMEPHBIH CHHCOK, COCTOALIMM M3 N BEIIECTBEHHBIX 4YHCEN, IOJyYEHHBIX
reHepaTopoM ciydaiHelx uucen. KosmuectBo 3nemeHToB cnucka (N) 3ampammBaercs y
I0JIb30BaTels, HO He npesbimacT 30. Jlnana3oH 3Ha4eHUM 21eMeHTOB OT -5.0 10 5.0. Beruncnurs:

1. IlepBslii 1 BTOPOI MaKCUMaJIbHbIE IO MOAYJIIO 3JIEMEHTHI CIIMCKA.

2. CyMMy 2J1€MEHTOB, MOyJIb KOTOPBIX MEHBILIE €IMHULIBI.

3. Bce aneMeHTsl, MO/IyJIb KOTOPBIX IpeBhIIacT Amax OOHYJIUTb.

3. OTcopTupOBaTh CIHHUCOK, COXpaHss NOPAINOK HEHYJIEBBIX DJIEMEHTOB. PaBHBIEC HYJIO DJIEMEHTHI
pa3MeCTUTh B KOHIIE CITUCKA.

JlabopaTopHas paGora Ne6: «/[BymepHbIe MacCUBbI U (PYHKIMN»

esanb padoThi:

Jatp oOy4aromuMmcsi TpaKTUYECKHH HAaBBIK B HANHCAHWU MpOrpamMm OOpabOTKH JBYMEpPHBIX
MacCHBOB C UCIOJIb30BAHUEM (DYHKIIHUI.

IMocTanoBKa 3agaun

JlaH nBYMepHBIM MacCUB BELIECTBEHHBIX YHCEI.

1. MHummpoBaTh 3J1EMEHTHI CIIy4alHbIMU unciaaMu B quana3one (-10 -: 10).

2. Beruucnuth cpeniHee u aucnepcuto (D) mo BceM 3yieMeHTaM MacCuBa.

3. 3aMeHUTh, HA CpeJHEe 3HAYCHHE, TE€ DJIEMEHTHl MAcCHBA, OTKIIOHEHHE KOTOPBIX OT CPEIIHETO
npesbiaer 0, rae o = JD .

4. ITyHKTBI 3a1aHUsI OPOPMUTH B BUI€ QYHKLUH.

IIpakTHyeckue padoOTHI
no pucuuuinee [IporpammupoBanue Ha SIBY

IIpakTHyeckas padora: «JInHeiiHbIe MPOrpaMMbI»
Hean padoThI:
Jatp oOyuaromumcsi MpakTHYECKUH HaBBIK B IOJITOTOBKE MPOCTOM MporpamMmbl U B 3allUCU
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MaTeMaTHYECKUX BBIPAXKCHUN Ha sI3bIKE MporpammupoBanus Python.

ITocTanoBka 3a5aun

Hanummre anroputM mnporpammbl I pacdera Mo 3afaHHbIM ¢opmynaM. [lpenBapurensHo
MOJrOTOBHTE TECTOBBIE TPUMEPHI C TOMOIIBIO KAIBKYJISITOpa MK 3JIEKTPOHHOM Tabmuib! Excel.

IIpakTuyeckas pabora: «Pa3BeTBisIIOIIMECS BHIYMCIUTEIbHbIE POLECCHD,

eanb padoThi:

JaTte o0ydarommmMcs MpakKTUUEeCKUI HaBBbIK B UCIIOJIB30BAHUU YCIOBHBIX ONEpPAaTOPOB BETBIICHUS HA
sa3bIKke porpammupoBanus Python. PaboTa cocTouT u3 AByX 3aAaHuid.

Crnenyronuii Matepuall IpeCTaBICH B BUje 0(hopMIIEHHOM 1a00paToOpHOI paOOTHI.

3ananue 1

IMocTranoBka 3agauu

Hanumure anroputM mnporpamMmsbl, KOTOpas MO BBEACHHOMY 3HAYEHUIO apryMEHTa BBIYUCISAET
3HaueHUe (DYHKIIMH, 3a1aHHON B Bue rpaduka. [lapamerpsl, HEOOXOMUMBIC I PEUICHUS 3a/IaHuUs
clie[lyeT MOMy4uTh U3 TpaduKa U ONpeAeTuTh B IPOrpamMmme.

3ananue 2

ITocTanoBKa 3agaun

Hamucate nporpammy, koTopasi omnpesensieT, MonajgaeT JIM ToYKa C 3aJaHHBIMH KOOpAMHATaMHU B
3alITPUXOBaHHYIO 007acTh. TOUKM Ha TpaHUIle NMpuHaAIEKaT obmacTu. HeobxonuMmelie mapameTpsl
MOJTyYUTh U3 PUCYHKA. Pe3ymbTaT paOboThI MPOrpaMMEI BBIBECTH B BHUJEC TEKCTOBOTO COOOIICHHS:
ITonmamaer, He momagaer.

JlaGopaTtopnas padora: «Opranu3zanusi HUKJI0BY».

Hean padoTbi:

JaTh oOyuaronumcs MpakTUUYeCKHUi HaBBbIK B UCIIOJIB30BAaHUU 0a30BBIX KOHCTPYKIIUN CTPYKTYPHOTO
IPOrPaMMHUPOBAHUS - ONIEPATOPOB IKia. PaboTa cocraBiieHa U3 TPEX 3aaHU.

3apanue 1

IMocTanoBka 3a1auu

BbruncnuTh U BBIBECTH Ha SKpaH B BUJE TAOJHUIBI 3HaYEHUS (PYHKIIMHU, 3aaHHON rpaduuecku (CM.
naboparopHas padora Ne 2, 3ajpanue 1), Ha mHTEepBaie OT XHad 10 XKOH ¢ marom dx. MaTepBan u
miar 3aJath TakuM OOpa3oM, 4YTOOBI MPOBEPUTH BCE BETBU MporpaMmbl. Tabmuily cHaOAUThH
3aroJIOBKOM M IIANKOM.

3aganue 2

IMocTanoBka 3a1auu

Jl1st necsATy BBICTPENIOB, KOOPAUHATHI KOTOPBIX 33/Ial0TCS TEHEPATOPOM CITydalHBIX YHCEIl, BHIBECTH
TEKCTOBBIC COOOIICHHUS O MO aHUN B MUTIICHB (CM. TaboparopHas padota Ne 2, 3amanue 2).
3aganue 3

IMocTanoBka 3a1auu

BbruncnuTh W BBIBECTH Ha SKpaH B BUJAE TaONHIBI 3HaU€HUS (PYHKIMHM HHTETPajbHOTO CHHYCA,
3aJJaHHOM C MTOMOIIBIO CTENICHHOTO Psifia, HA HHTEPBAJIC OT XHA4 10 XKOH ¢ maroM dx ¢ TOYHOCTHIO
€ — DIICUJIOH.

Tabnuiry cHaOIUTh 3ar0JOBKOM M Tankoi. Kaxkmas cTpoka TabiuIbl JOHKHA COJepKATh 3HAUYCHUE
apryMeHTa, 3HaueHrue (YHKIIUU ¥ KOJTUYECTBO MPOCYMMHUPOBAHHBIX YWICHOB PAJIA.

IMpakTnueckas padora: «OaHOMepHbIE MACCUBbBI»

Hean padoTbi:

JaTth oOywarommmcsl NMpakTUYECKUl HaBBIK B HAMHUCAHUU TPOTpaMM OOpabOTKH OJHOMEPHBIX
MAaCCHBOB: ITIOUCK MAKCUMYMOB U MUHUMYMOB, COPTUPOBKa.

3ameuanue: JIns opranumzanuu maccuBoB B Python MoryT ucmonb3oBaThcsl pa3Hble BapUaHTHI,
Halmpumcep, CIIMCKU WK PCIOCHHA, MpeajiaracMbIC B MOAYJIIX array, numpy, B »sTHx pEeIICHUAX
MOTYT OBITH TOTOBBIE METONbI U (DYHKIMH, YIPOUIAIOIINE MPOrpaMMUPOBAHKE, HAIPUMEP MOUCK
MakCUMyMa, MUHHMyMa WU COPTHUPOBKa. B 3TOM pyKOBOJCTBE mpejiaraercs HCIOJIb30BaTh
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aJITOPUTMBI IOUCKA PELIeHNH 0e3 NCTIO0Ib30BaHUs TOTOBBIX METOJIOB U (DYHKIUH.

ITocTanoBka 3aga4n

CdopmupoBaTh OZHOMEPHBIH CHHCOK, COCTOALIMM M3 N BEIIECTBEHHBIX YHCEN, IOJyYEHHBIX
reHepaTopoM ciydaiHelx uucen. KosmuectBo anemeHToB cnucka (N) 3ampammBaercs y
I0JIb30BaTels, Ho He npesbimact 30. Jlnana3oH 3Ha4eHUM 21eMeHTOB OT -5.0 10 5.0. Beruncnurs:

1. IlepBslii 1 BTOPOI MaKCUMaJIbHbIE IO MOAYJIIO 3JIEMEHTHI CIIMCKA.

2. CyMMy 2J1€MEHTOB, MOyJIb KOTOPBIX MEHBILIE €IMHHULIBI.

3. Bce aneMeHTsl, MO/IyJIb KOTOPBIX IpeBhIIaeT Amax OOHYJINTb.

3. OTcopTHpOBaTh CIHUCOK, COXpaHss NOPAINOK HEHYJIEBBIX DJIEMEHTOB. PaBHBIEC HYJIO DJIEMEHTHI
pa3MeCTUTh B KOHIIE CITUCKA.

IIpakTHyeckas padora: «/IByMepHbIe MACCUBBI H (PYHKIIMN

esanb padoThi:

Jatp oOyd4aromuMmcsi TpPaKTUYECKHH HAaBBIK B HANHCAHWU MpOrpamMm OOpabOTKH JBYMEpPHBIX
MacCHBOB C UCIOJIb30BAHNEM (DYHKIIUI.

IMocTaHoBKa 3agaun

JlaH IByMepHBI MacCUB BELIECTBEHHBIX YHCEI.

1. MHumuupoBaTh 3J1EMEHTHI CIIy4alHbIMU unciaaMu B quana3one (-10 -: 10).

2. Beruucnuth cpeniHee u aucnepcuto (D) mo BceM 3JieMeHTaM MacCuBa.

3. 3aMeHUTh, HA CpeJHEe 3HAYCHHE, T€ DJIEMEHTHl MAcCHBA, OTKIIOHEHHE KOTOPBIX OT CPEIHETO
npesbiaer 0, rae o = JD .

4. ITyHKTBI 3a1aHUSI OPOPMUTH B BUI€ QYHKIUH.
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5. MeToanyeckue MaTepuaJbl, ONpeesiouue Nnpoueaypbl olleHMBAHUSA
KOMIIETEHINH

5.1 Kpurepnu oueHnBaHus pe3yJbTaTOB OCBOCHHMS JHCHUILIMHBI HA JK3aMeHe:

- OIleHKA «32a4YTEeHO0» BBICTABISETCS OOYyYarolIeMycs, eClIM OH JAEMOHCTPUPYET 3HAHUS OCHOBHBIX
TEOPETHUECKUX TIOJIOKCHHMSI B  OOJACTH  AITOPUTMH3AIIMM W COBPEMEHHOTO IPOTPaMMHUPOBAHMS,
BKIIIOYAIOMIETO0 B ce0sd MeToIbl TPOCKTUPOBAHHWS, aHAlW3a W CO3JaHUsl TMPOTPAaMMHBIX IPOAYKTOB,
OCHOBAHHBIX HA UCIIOJIB30BAHUN CprKTypHOﬁ u 06’L€KTHO—OpHCHTHpOBaHHOﬁ METOOOJIOTHUH.

['oTOB M yMeeT cocTaBisaTh MPOCThIC OIOK-CXEMBI AITOPUTMOB, PEIIAIOIINX KOHKPETHYIO 3a/1a4Yy.

JleMOHCTpHUpYET BIIQJICHUE METO/IaMH pean3allii ajJTOPUTMOB B BHJE MPOTpaMM Ha KOHKPETHOM
S3BIKE IIPOrPaMMUPOBAHUS.
- OLIEHKA «He 3a4TeH0», €CJIM 00YyJaloIINACs, He 3HACT OCHOBHBIE TeopeTHiecKue mooxenuss B~ He
O6J'IaCTI/I AITOPpUTMU3AIIMA U COBPEMCHHOI'O IHPOrpaMMHPOBAaHMs, BKIIIOYAIOLICTO B CC6$I METOAbI
MMPOCKTUPOBAHUS, aHAJIU3a U CO3AaHHA IMMPOrpaMMHBIX HNPOAYKTOB, OCHOBAHHBIX Ha HCIIOJIB30BAHUUN
CTPYKTYPHOU U 00BEKTHO-OPUEHTUPOBAHHON METOIOJIOTHH.
yMeeT " HC I'OTOB COCTaBJIATH HpOCTI)IC 6JIOK-CXCMI)I aJ'IFOpI/ITMOB, pema}oumx KOHKpCTHy}O 3aaaqy.

He Bmageer meromamMmu peaim3alid aJrOPUTMOB B BHAE IMPOrPAaMM Ha KOHKPETHOM SI3BIKE

MPOrpaMMHUpPOBaHM.

5.2 Kpurtepuu ouneHMBaHUS TeCTHPOBAHUS
IIpu TectupoBaHuM Bce BepHble OTBeThl Oepytcs 3a 100%.
90%-100% oTau4HO
70%-90% xopo1o
50%-70% yIOBIETBOPHUTEIHHO
MmeHee 50% HeyAOoBIETBOPUTEIBHO

5.3 Kputepuu oueHuBaHus J1ad0paTOPHBIX padoT
O1eHKa «3a4YTeHO0» BBICTABISIETCS 0OydarolieMycsi, eciiu JabopaTopHas paboTa BBINOJIHEHA
IIPABWJIBHO U 00yYaroIuiics OTBETUII Ha BCE BOIIPOCHI, TOCTABJIEHHBIE MIPENOAaBaTesieM Ha 3allllTe.
OneHKa «He 3a4YTEHO0» BBICTABIAETCS OOydaroLemycs, eciad JaboparopHas paboTa
BBITIOJTHEHA HE MPaBUJIBHO WM OO0YYarOUIMiicsl HE MPOSIBIII MNIyOOKHX TEOPETHUUECKUX 3HAHUN MpH
3ammTe paboThl

5.4 Kputepuu oneHNBaHus NMPAKTHYECKHUX padoT

Kputepun BbINOIHEHHSI OT4YeTa Ha «OTIMYHO». IIpakTHueckas paboTa BBINOIHEHA
HOJHOCTBIO, 0€3 MOTPelIHOCTEHN U 3aMedaHuil.

Kputepun BBINOTHEHHS OTYETa Ha «HEYJIOBJIETBOpUTENbHO» IlpakThueckass pabota
MIOJIHOCTBIO BBITIOJIHEHA.

Kpurepun onieHKH IPUHATOTO OTYETA

* IPOrPaMMHBIN KOJI HE ONITUMAJICH;

* HCITIOJIL30BaHEI T100AIbHEIE MEPEMCHHBIC,

* HE Ha BCE BOIIPOCHI IOJIYUYEHbI BEPHBIE OTBETHI NPH 3alUTE PadOTHI;

KpI/ITepI/II/I JOITOJIHUTEIIBbHBIX 0aJUIOB 3a JTUYHOCTHEIE KaYeCTBa

* pa0oTa BBINOJIHEHA BEPHO C MIEPBOT0 pa3a, Ha 3aHATHU MO PACITUCAHUIO;

* COOJIIOIEHUE PEKOMEHAYEMOI0 CTUJISI IPOrPaMMHUPOBAHUS;

* HaJIM4KeE, OTCYTCTBHUE MUJIM HEMIOJIHOTA CMBICIIOBBIX KOMMEHTAPUEB B IIPOrpaMMeE.

5.5 Kpurtepuu oneHnBaHus NMPAaKTHYECKHUX padoT

Kputepun BbINOIHEHMSI OT4YeTa Ha «OTIM4YHO». IIpakTHueckas paboTa BBINOIHEHA
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HOJHOCTBIO, 0€3 MOTrPeIIHOCTEHN U 3aMedaHuil.

Kputepun BblIOMHEHUS OT4YeTa HAa «HEYAOBJIETBOpUTENbHO» [lpakThueckass paborta
MIOJIHOCTBIO BBITIOJIHEHA.

Kpurepun onieHKH NPUHATOTO OTYETA

* IPOrPaMMHBIN KOJI HE ONITUMAJICH;

* HCII0JIb30BAHBI IJ100AIbHBIE IEPEMEHHBIE;

* HE Ha BCE BOIIPOCHI IIOIYYEHbI BEPHBIE OTBETHI NPH 3alUTE PadOTHI;

Kpurepun nononHuTenbHbIX 0AIIOB 3a IMYHOCTHBIE KAYECTBA

* pa0oTa BBINOJIHEHA BEPHO C MIEPBOT0 pa3a, Ha 3aHATHU IO PACIUCAHUIO;

* COOIOIEHUE PEKOMEHAYEMOIO CTHJIS IPOrPaMMHUPOBAHUS;

* HaJIM4KE, OTCYTCTBHE MUJIM HEMIOJIHOTA CMBICIIOBBIX KOMMEHTAPUEB B IIPOrpaMMe.

5.5 Kpurtepnu oeHKH KOHTPOJIbHBIX 3aaHUH (TEeKyIIUH KOHTPOJIb):
- OLEHKa «OTJIMYHO» BBICTABISETCS OOydYarolleMycCs, €ClIM JlaHbl MCYEpIBIBAIOLINE U
00OCHOBaHHBIE OTBETHl Ha BCE IIOCTABJIEHHBIE BOMNPOCHI, MPABUIBHO PELIEHBl MPAKTHYECKHE
3aJJaHus, IPU OTBETaX BBIIEISUIOCH TNIABHOE, BCE TEOPETUUECKUE TOJIOKEHHS YMEIIO YBSI3bIBAJIUCH C
TpeOOBaHUSAMH PYKOBOAAIINX JIOKYMEHTOB, OTBETHl OBUTM YETKUMH M KpPAaTKUMH, a MBICIH
W3JAaTaliCh B JIOTMYECKOM  IIOCJIENOBAaTEIIBHOCTH, IIOKa3aHO yMEHHME  CaMOCTOSITENIBHO
aHaTM3UpPOBaTh (DAaKThI, COOBITUS SIBJICHUS, TPOLECCHl B WX B3aMMOCBS3M M JHAIEKTUYECKOM
pa3BUTHUM.
- OLEHKAa «XOpOII0» BBICTABJISIETCS OO0y4arouleMycs, €ClIM JaHbl IOJHBIE, JOCTATOYHO
000CHOBaHHbIE OTBETHl HA IOCTABJIEHHBIE BOIPOCHI, MIPABUIBHO PEIICHBI NMPAKTHUECKUE 3aJaHMS;
IIPH OTBETAaX HE BCETJIA BBIJEIUIOCH INIABHOE, OTACIIBHBIC MTOJIOKEHUS HEJOCTATOYHO YBSI3bIBAJIUCH C
TpeOOBaHUSAMH PYKOBOASAIIMX JIOKYMEHTOB; OTBETHl B OCHOBHOM OBbUIM KPAaTKMMH, HO HE BCErja
YETKUMH U I10 CYIIECTBY;
- OLIEHKAa «YyIOBJIETBOPUTEJBHO» BBICTABISIETCA OO0YyYaloLEMycCsi, €CIM JaHbl B OCHOBHOM
IIPaBWJIbHbIE OTBETHI HAa BCE NIOCTABJIEHHBIE BONPOCHI, HO 0€3 TOJIKHOM IITyOUHBI 1 000CHOBaHUS; Ha
YTOYHSIOLIME BOIPOCHI JAaHbI MPABUIIbHBIE OTBETHI; IIPU OTBETaX HE BBIACIAIOCH INIABHOE; OTBETHI
ObUIM MHOTOCJIOBHBIMH, HEYETKMMH W 0€3 JOJDKHOM JIOTMYECKOH IMOCIeI0BaTeIbHOCTH; Ha
OTJIE/IbHBIE TOMOJHUTENIBHBIE BOIIPOCHI HE JaHbI IIOJIOKUTENIBHBIE OTBETHI;
- OLEHKa «HEeyI0BJETBOPUTEJIbHO» BBICTABISETCS OOYy4arolleMycs, €CJIM JaHbl HENpaBHJIbHbIE
OTBEThl Ha OOJIBIIMHCTBO BOIPOCOB; OOYYarOLIUiics IMyTaeTcss B ONpPENENCHHUSIX U IMOHATUAX; HE
BJIQJICET MPAKTUYECKUMHU HAaBBIKAMU PELICHU 3a/1a4.

5.6. Kputrepum oneHUBaHMS Ka4eCTBA KOHTPOJIbHOW padoThI

— OIICHKA «3a4YTeHO0» BHICTABISIETCS 00ydJaronieMycsi, eciii padoTa BBITIOTHEHA 0e3 OINOOK, U
oOyuaromeMycs yJ1anoch 3alllUTUTh KOHTPOJIbHYIO paboTy 0€3 HaBOJSAIINX BOIPOCOB;
— OIICHKAa «He 3a4YTEeHO» BBICTABJSIETCS KOT/a paboTa HE BHINOJHEHA MO TPeOOBAaHUSAM, WU
00yyaromuiicss He MOXET 3aLIUTUTh KOHTPOJIbHYIO padoTy.
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