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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6aacThr npUMeHeHHs padoueii MporpamMMbl

Pabouas mnporpamma AMCHMITIIUHBI

SBJISICTCA YacTbl0 OCHOBHOM 06paSOBaT€HBHOﬁ

nporpamMbl B cootBeTrcTBUH ¢ PI'OC mns cnenmansHocTH: 09.02.07 HHDOpMannoHHbIE
CHUCTEMBI U TIporpaMMupoBanue (ykpymHeHHas rpymma cneruaibaocta 09.00.00 MadopmaTtuka
U BBIYHMCIIUTENbHAS TEXHUKA) JUIs 00y4aroIuXxcs OUHOU (hOpMBI O0yUECHUSI.

1.2. Mecto YyueOHOI

AUCHUIIIMHBI B

o0pa3oBaTeJIbHOM MPOrPaMMbI

CTPYKTYpe

OCHOBHOH 1npodeccuoHAIBHOM

JlucuunianHa OTHOCHTCS K o0mienpodeccHoHaIbHOMY IHMKITY. JluciuIumHa peanusyercs B
pamKax 00s13aTeIbHON YacTH.

1.3. llesb 1 mJIaHupyeMble Pe3yJbTAThl 0CBOEHUS] TUCIHIINHBI:

Kon OK, TIK

YmMmenusa

3Hanug

OK 01. Beibupath
CIocoObI peleHus 3a1a4
npoeCCUuOHATBHON
JESITEIILHOCTH,
NPUMEHHUTEIBHO K
Pa3ITUYHBIM KOHTEKCTAM

Pemate 3amauy Ha  sI3bIKE
POrPaMMHUPOBAHHUS Ha OCHOBE
MOCTaBJICHHOU 3a7a49u
MPEeIMETHOM 00JIaCTH.

MeTo0B ¥ OAX0I0B st
penIeHus 3a1a4
npodeccuoHaIbHON 00J1aCTH C
IPUMEHEHUEM SI3BIKOB
IPOTPaMMHUPOBAHHSL.

OK 02. Ucrionb3oBarhb

IIpon3BOUTE NOKUCK, AHAIN3 U

YMmeTs paborathk ¢ mHMOpMALHEH:

COBPEMEHHBIE CPEJICTBA | MHTEPIPETAIMIO  JOCTYIHOM | UCKATh, aKKyMYJIUPOBAaTh,

MIOMCKA, aHaJIu3a U uH(popManuu C LENbI0 | aHAJIM3UPOBaTh, IepepadaThiBaTh

UHTEPIIpETaluU pelieHus 3a1ay | AN pelieHusT  [OCTaBJIEHHOM

UHpOpPMAaLIUHU U npodeccuoHaIbHON 3a/1a4H.

MH(pOpPMallMOHHbIE JIeSITEIbHOCTH.

TEXHOJIOTHH JIJIs1

BBITNIOJTHEHMS 3a/1a4

npodeccuoHanbHOM

JeSITEIIbBHOCTH

OK 04. DOddextuBHo | YMenne pemars 3agaud B | Pemenme  3agau Ha  OCHOBE

B3aMMOJICICTBOBATh W | KOMaHzae. PemieHne 3agad B | NPUHIOMNA JEKOMIO3UIHMU C yYETOM

paboTath B KoylekTupe | popmare MPOEKTHOH | pa3aeneHus 00s13aHHOCTEH B

1 KOMaHJIE JeSTEIbHOCTH. KOMaH/Ie, pacnpeeneHus
00SI3aHHOCTE  BHYTPH  KOMAaH[bI
COTJIACHO HABBIKAM M 3HAHHUSIM.

OK 05. Ocymiectasts | YMeHue TpaHCIUpoBaTh | [IpUHIMIIBI peLIeHUs 33134

YCTHYI0O M NHMCHMEHHYIO | TEKCTOBYIO 33Jady B aNrOpUTM U | BeIOOp s3bIka MporpaMMHUpOBaHUS

KOMMYHHUKAaLUIO Ha | OIporpammy Ha SI3BIKE | A1 KaKIOM KOHKPETHOM 3aJadd,

rOCY/IapCTBEHHOM  SI3bIKE | IPOrPaMMHMPOBaHHU. UCTIONIb30BAaHHE COOTBETCTBYIOIIUX

Poccwuiickoii  deneparnyn THUIIOB JJAHHBIX, METOOB SI3bIKA.

C yYeTOoM OCOOCHHOCTEH

COIMAJIBHOTO "

KyJIbTYPHOTO KOHTEKCTA.

OK 09 Ilomp3oBaTbcs | YMeHHE NpUMEHATH MeTonbl | CHHTAKCHC W CEMaHTHKa  S3bIKa

npodeccuOHATBLHON IpOrpaMMUPOBAHUS JUIsl | IPOrpPaMMHPOBAHUS, OCHOBBI




JIOKYMEHTalUe Ha | peuieHus 3aa4 | (hOpMHUPOBAHUS SI3BIKA
roCyJapCTBEHHOM U | mpodeccuoHaNbHOM 00J1acTH MPOrPaMMHUPOBAHUS

WHOCTPAHHOM SI3bIKaX

I[IK 2.4. OcyuiecTBusiTh | YMETH M1caTh TecToBble | OCOOEHHOCTH HAIMCAHUS TECTOBBIX
pa3pabOTKy  TECTOBBIX | IPOrPaMMBI C LIEJIbIO MPOBEPKH | IPOrpaMM € IIENIbI0  MPOBEPKH
Ha0OpOB M  TECTOBBIX | IPABHJILHOCTH paboThI | MPaBUIBLHOCTH PaOOTHI.

CLICHApUEB ISt IIporpaMMHOIo Koaa.

IPOrpaMMHOTO

obecrieyeHusl.

[IK 2.5. TlpowsBoauth | YMETh HCIOJIB30BaTh HaOOp | 3HATH OCHOBBI HAIlNCaHUs
HUHCIIEKTHPOBAHKE NpPaBUII U COMJIAIICHUH, KOTOPBIC | IPOTPAMMHOTO KoJIa c
KOMIIOHEHT UCTIONIB3YIOTCS /ISl HAIMCaHHs | UCIOJIb30BaHHEM Habopa NpaBuil U
IIpOrpaMMHOI0 HUCXOOAHOI'O KoJga C OeabrO COTJIAILIEHUH.

obecrieueHus Ha | ONTUMU3ALMM II0 BPEMEHU U

npeIMeT COOTBETCTBHs | MaMATH.

CTaHJapTam

KOJIMPOBAHUSI.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHDbI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buo yueonoii pabomut Oovem yacos
O0beM 00pa3oBaTeIbHOM TPOrPAMMBI 252
Paborta obyuyarommxcsi BO B3aMO/IeliCTBHH C NIpenojaBarejemM 174
B TOM YHCIIE!
neKuuu (YpoKH) 62
B (hopMe MPaKTUIECKON TTOITOTOBKH (€CIIH PETyCMOTPEHO) *
MIPAKTUYECKUE 3aHATUS 112
B (hopMe NMPaKTHUECKONW MOATOTOBKH (€CIIH MPeyCMOTPEHO) *
JabopaTOpPHBIE 3aHITHS -
B (hopMe NMPaKTHUECKONW MOATOTOBKH (€CIIH MPeyCMOTPEHO) *
KypcoBasi paboTta (mpoekT) (eciu npedycmompena) -
CamocrositenbHas paboTta oOyuatorierocs (Bcero) (eciu npedycmompena) 72
Koncynbranuu (eciu npedycmompena) 2
[IpomexxyTounas arrecramus B popme 3aueta B 3 cemecTpe,
B ¢opme muddepennmpoBanHoro 3aueta B 4 cemecTpe
B gopme rk3amena B 5 cemectpe 6




2.2. TemaTn4yecKuil IJIaH U coePKAHUE TUCHUILINHBI

CuMBOJIbI, CTPOKH, MHOKECTBA

OHCpaIII/II/I CO CTpOKaMu
OnucaHue MHOXKECTB
MHO0eCTBO-KOHCTAaHTa
Onepaum/l C MHOXCCTBaMH

P NG R W

OcBauBaemMble
HaumeHoBaHMe pa3ie/ioB Oo0bem
" TeM ConeprkaHue y4eGHOT0 MaTepHaja 4aCoB EMEHTRI
KOMIeTeHIn i
1 2 3 4
Pa3nen Ne 1. OcHOBHBIC KOHCTPYKIMH A3bIKAa MporpammupoBanus Pascal OK 01., OK 02., OK
36/18 04.,0K 05., OK 09., IIK
24.,1IK 2.5
Coneprkanue y4eGHOT0 MaTepHuaja
1. Anroputm u nporpaMma
2. KommMeHTapuu
Tema 1.1 3. WpentnpukaTops
HauajibHble CBeICHHsI 0 g g(e)ﬁzf;:;?e 1 THITBT MAFHBIX OK 01., OK 02., OK
nporpamMMax Ha sisbike Pascal. 6: TpocTefimye onepam 2 04.,0K 05., OK 09., TIK
THHBI JaHHBIX 1 ONepaluy 7. Mertku u 6e3yCIOBHBIN IEPEXO. 2.4, TIK 2.5
si3bika Pascal 8. BBOI ¥ BBIBOJ: KOHCOJIb
9. Twunsl nanHbIX a3bika Pascal
10. Omepauuu 1 BEIpaXEHUS
11. CoBMeCTUMOCTH THUTIOB TAHHBIX
Conep:xanue yue0HOro MaTepuasa
1. YcnoBuslit onepatop if
Tema 1.2 g' ggﬁiprHQfaC”e OK 01., OK 02., OK
OnepaTopbl BeTBIeHNsI. Lo DALt 1t ¥ case 2 04.,0K 05., OK 09., TIK
. for-to u for-downto
OnepaTtops! uuKiI08B 5. while u repeat-until 2.4, TIK 2.5
6. Dbreak u continue
7. Ilpumepsl UCTIONB30BaHMSI LIUKIIOB
Conep:xanue yueOHOro MaTepuasia
Tema 1.3 1. Onwucanue MaccuBa OK 01.,0K 02, OK
IousiTne maccuBa. Onepanumn, 2. OOpareHne K KOMIIOHEHTaM MacCHUBa 2 04.,0K 05., OK 09., TIK
HCHOJIb3yeMble B MACCHBE 3. 3agaHue MacCHBa KOHCTAHTOM 24,1IK2.5
4. MHoromepHbIe MaCCUBHI
Conep:xanue yue0HOro MaTepuasia
1. Omucanue CTpOKH
CHMBOJI-KOHCTAHTa M CTPOKA KOHCTAHTA
Tema 1.4 JIeHCTBUS C CHMBOJIAMH OK 01., OK 02., OK
) CranpapTHbIC IPOLEAYPHI B (YHKIIHHA 0OPaOOTKHU CTPOK 2 04.,0K 05., OK 09., I[IK

2.4.,TIK 2.5




9. [TlpexncraBieHHe MHOXKECTB MACCHBAMU

Tema 1.5
Bgoa u BhIBOA MH(pOpManMu:
TeKCTOBbIE (hailibl

ConepixaHue y4eOHOT0 MaTepHaja
1. Bsox u BEIBOJ: (paiiiibl
2. Onucanue Qaiinos
3. Ilpumeps! ucnionp3oBanus GaiionB
4. N3MeHeHue peakiMy HA OIIUOKY

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 1.6
3anucu. bunapuslie ¢aiiibl

ConeprxkaHue y4eGHOT0 MaTepHuaja
1. 3anwucu.
2. Tunm3upoBaHHbIE (haiiabl
3. HerunmsupoBaHHBIE (ailibl
4. TlogmporpamMMbl 00paOOTKH TUPEKTOPHi

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 1.7
IIpoueaypsl u pyHKUMHU

ConepixaHue y4eOHOT0 MaTepHaJja
1. Tloamporpammsl
2. CnocoOBI TOACTaHOBKH apTyMEHTOB
3. OOmacTp AEHCTBUS UMCH
4. HerunusupoBaHHBIE TAPAMETPHI
5. OTkpBITEIEC TApaMETPHI
6. IlpouemaypHblif THI JaHHBIX

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 1.8
BBoa M BBLIBOJ YHUCJIOBBIX
naHHbIx. IeounciieHHan

IIpakTHyeckoe 3aHATHE

1. TIpocreiimue 3agaun

2. Belnenenue nudp B 3amucu yucia

3. HaxoxnaeHue nenoro uncia no uH$popmaiuu o nudpax
4. TlonHbIA YCIOBHBIN ONEPATOP
5

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK

apudmeruka. Y cJ10BHbIH 2.4,1IK2.5
omeparop. Hcnionp30BaHKE CIOXKHBIX yCITOBHH
6. Omeparop BapuaHTOB (BEIOOpA)
IIpakTnueckoe 3ansiTue OK 01.. OK 02.. OK
Tema 1.9 1. Opraxuszamys BBOAA JaHHBIX 110 TpeOyeMomy Gopmary y .

OmnepaTop HHMKJIA ¢ TApaMeTPOM

2. OO6paboTka TaHHBIX BO BpeMs BBOJA
3. PekyppeHTHbIE COOTHOLIEHUS

04.,0K 05., OK 09., [TK
2.4.,TIK 2.5

I[IpakTnueckoe 3ansTHE
1. OO6paboTKa YKUCIOBBIX MMOCICIOBATEIBHOCTEH

OK 01.,0K 02., OK

Tema 1.10 2. MHcnons3oBaHKe YCIOBHOTO OIlEpaTropa B TeJie OnepaTopa MUKIa ¢
y patop patopa i 04.,0K 05., OK 09., TIK
OnepaTop HMKIa ¢ yCI0BHEM HpEyCIOBHEM 24.,TIK 2.5
3. Hcnonb3oBaHuE YCIOBHOTO OMEpaTopa B TeJe oneparopa IuKia ¢ v '
MOCTYCJIOBUEM

Tema 1.11
Paborta ¢ ogHOMEpHBIMH
YHCJIOBBIMH MaCCHBAMM

IIpakTuyeckoe 3aHATHE
1. OO6paboTKa 3JIeMEHTOB MacCHBa
2. H3MeHeHHe HCXOJHOrO MacCHBa

3. 06pa60TKa MacCHBa C UCHTOJIb30BAHUEM OIIEPATOPOB LHKJIA C YCIIOBUEM

OK 01., OK 02., OK
04.,0K 05., OK 09., [TK
2.4.,TK 2.5

Tema 1.12
Padota ¢ 1ByMepHBIMHI
YHCJIOBBIMH MaCCHBAMM

IIpakTHyeckoe 3aHATHE
1. PacdyeTHble 3agaun
2. PaOota c KBa[paTHBIMU MacCUBaMH
3. H3meHeHHME HCXOJTHOIO0 MacCHBa

OK 01., OK 02., OK
04.,0K 05., OK 09., TTK
2.4.,TIK 2.5




Tema 1.13

HpaKTH'—leCKOQ 3aHATHE

OK 01.,0K 02., OK

PaboTa ¢ HECKOJIBLKUMH 1. PaGota ¢ 1Bymsi 1 TpeMsi MacCHBaMu 2 04.,0K 05., OK 09., I1IK
MACCHBAMU 2. Pabota ¢ KBaJpaTHHIMH MacCHBAMHU 2.4.,TIK 2.5
Tema 1.14 IIpakTnueckoe 3aHATHE OK 01., OK 02., OK
Pa6oTa ¢ CHMBOJIaMH CTPOKH. 1. OO6paboTka CTPOK ¢ MCIIOIB30BAaHUEM OIlEpaTOpa MUKJIA C ITApaMeTPOM 2 04.,0K 05., OK 09., IIK
Mpocreiimue 3axaun 2. OO6paboTKa CTPOK C MCIIOIB30BAaHUEM OIEPATOPOB IHKJIA C YCIOBHEM 24, TIK2.5
Tema 1.15 IIpakTu4eckoe 3aHATHE OK 01., 0K 02., OK
Yrenue, yaajieHue U BCTABKA 1. 3ammce B TeKCTOBBIH (aiin 2 04.,0K 05., OK 09., [TIK
nH(OPMALNH B TEKCTOBBIIi (il 2. UreHue, ynaleHHe W BCTaBKa HH(POPMAIUU B TEKCTOBBIN (aiii 24, TIK2.5
Tema 1.16 IIpakTnyeckoe 3aHsTHE
MaccuBbl BeJIMYMH TUIIA 1. Ilpocreiimue 3anaun OK01., OK 02., OK
«anmucby». OpraHu3anust MOMCKa 2. OpraHu3zamys Moucka ¥ BEIOOpa HHPOpPMAITHI 2 04.,0K 05., OK 09., TIK
M BBIGOPA MHBOPMAIMH 3. H3MmeHeHHE HCXOIHBIX MaCCHBOB 2.4, TIK 2.5
Tema 1.17 ITpakTHYeCKOE 3aHATHE OK 01., OK 02, OK
HcnoJsib30Banue NOANPOrpaMm. 1. Mcnonp3oBanne $pyHKIHIT IPH HAMCAHKH IIPOrPAMM 2 04.,0K 05., OK 09., [1IK
IIpouenypsl u GpyHKUIMU 2. Pexypcus 24,TIK 2.5
3a4yeTHOE 3aHATHE. OK 01., OK 02., OK
Te;[ all8 [ToaBenenue UTOTOB 3a CEMECTP 2 04.,0K 05., OK 09., TIK
ager 2.4, 11K 2.5
OK 01., OK 02., OK
CamocTosiTeibHast padoTa 5 13 04..0K 05.. OK 09.. TIK
Peuienue 3aay Ha NPUMEHEHUE PA3NTUYHBIX aITOPUTMHYECKUX KOHCTPYKIIUIA 24 TIK25
OK 01., OK 02., OK
Paznen 2. Ocnosbl Python 62/28 04.,0K 05., OK 09., IIK
24.,1IK 2.5
Conep:xanue yueOHOro MaTepuasia
Tema 2.1 1. Bsexnenue B ugeonoruio Python OK 01., OK 02., OK
y 2 04.,0K 05., OK 09., I1IK
Beenenue B Python 2. CHHTaKCHC U TIepBBIif KO K2
3. IlepemeHHbIe, BBOJ/BBIBOJI CTPOK exceptions (OIIMOKU M UCKITFOYESHUS]) T '
Conep:xanue yueOHOro MaTepuaja
Tema 2.2 1. Bwugs! yncen u onmbOKu npu paboTe ¢ HUMH ) 0 40181216’50181226’901;[1(
THIBI JAHHBIX — YHCIA 2. Tlopsinok oneparmii T 4. TIK25
3. O0paboTka BelecTBeHHbIX 4yrceln B Python Y '
Conep:xanue yue0HOro MaTepuaja
Tema 2.3 1. Jloruueckue BeipaxeHus (bool expr) OK 01., 0K 02., OK
v i 2. YcnoBHast HHCTPYKIMs if 2 04.,0K 05., OK 09., TIK
CTOBHBIE OTIEPATOPLI 3. Omeparop if u cexuus else 24.,1IK2.5
4. Bnoxennsie if u elif
Coaep:xanue yueOHOro MaTepuasia
OK 01.,0K 02., OK
Tema 2.4 1. O6mas unpopmarus ’ 04..0K 05., OK 00., TIK

Honsatue pynxkuun B Python

2. OOsbsBienne GpyHKINU
3. Pesynprar pyHKIMH

2.4.,TIK 2.5




4. AprymeHTHl HYHKIUH

Tema 2.5
CTpoKHU — TUII JAHHBIX Str

Conep:xanue yuedOHOro MaTepuaja
1. CrangapTHbIil BBOJ
2. DKpaHHPOBaHHUE CUMBOJIOB
3. CuUMBOIBI U KOJUPOBKA
4. MytabenbHOCTh CTPOK

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 2.6
MeToabl cTPpOK

Conep:xanue yueOHOro MaTepuasa

1. Meroas! cTpokH, BO3Bpallarolye Jornyeckue 3HaueHus True/False

2. Mertopl, BO3BpAIAIOIIUE YUCTA
3. Metozpl, co3aaronire HOBBIE CTPOKH

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 2.7
JIuHelHbIe MPOTrPaMMbIl

IIpakTnueckoe 3aHsATHE
1. Odopmienne mporpamm
2. Hammcanue THHEHHBIX IPOTPaMM

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 2.8
IIpuMeHeHHe yCJI0BHOIO
omeparopa IpH peleHuHy 3a1a4

IIpakTnueckoe 3aHATHE
1. HenomHoe BeTBICHHE
2. TlomHOe BeTBIICHUE
3.  MHOXeCTBEHHOE BETBJICHHE
4. BroxeHHbIe KOHCTPYKITHH

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 2.9
IIpakTUKyM pelIeHUs 32124 €
NpUMeHeHueM (pyHKumui

IIpakTuyeckoe 3aHATHE
1. JlokanbHble GYHKIHA
2. OpraHuzanys moanporpaMMsl U GyHKIUS main
3. Ilapametps! GpyHKIMN

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 2.10
IIpumeHeHue CTPOK 1St
KOIMPOBaHMs MH(popManuu

IIpakTuyeckoe 3aHATHE
1. Konmupoanue nHpopmauu
2. Hamucanue nporpamm JJisi KOAUPOBKH TEKCTa

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

HpaKTH‘leCKOB 3aHATHE

OK 01.,0K 02., OK

. Tema 2.11 1. OrpanuucHue ASCII 04..0K 05., OK 09.. TTK
Unicode u bytes B Python 2. Tlepexon B Unicode 24 TK25
3. Koauposka UTF-8 o '
Conep:xanue yue0HOro MaTepuasia
Tema 2.12 1. Lukx for OK 01., 0K 02., OK

Huxasl 1 00J1aCTH BUTUMOCTH.
Huxa for, muka While

2. Oyskuuu reversed() u range()
3. Cunrakcuc nukia while u ero npumeHenue
4. OO0macTh BUAUMOCTH B IIMKIIAX

04.,0K 05., OK 09., [TK
2.4.,TIK 2.5

Tema 2.13
Cnucku — Tan JaHabix list

Conep:xanue yueOHOro MaTepuasa
1. Tlepexon OT CTPOK K CIIHCKaM
2. Wupexcel u cpesbl
3. TlepebGop CIUCKOB C AJIEMEHTAMH PA3HBIX THIIOB

OK 01., OK 02., OK
04.,0K 05., OK 09., [TK
2.4, TIK 2.5

Tema 2.14
Kopresxu — Tun nanHbIx tuple
Martpuus! B Python

Conep:xanue yued0HOro MaTepuaja
1. Ompenenenue 1 OCHOBHBIE XapaKTEPUCTUKN
2. CrangapTHbIE Oniepariu
3. Tlowmck u copTUpoBKa

OK 01., 0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5




4. OOmiee peacTaBiIeHUE O CTPYKTYPE MaTPHIL
5. HWuunumanuzauus MaTpui
6. OOpamnieHre K MaTpHUIaM

Tema 2.15
®@ajiasl B Python

ConeprxkaHue y4eGHOT0 MaTepHuaja
1. OrtkpbiTHE U 3aKpBITHE (aiIoB
2. TecroBble (aiinbt
3. 3amuch B TEKCTOBBIH aiin
4. Urenwue Qaiina

OK 01.,0K 02, OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Conep:xanue yueOHOro MaTepuasa

1. Moxymt OK 01., OK 02., OK
Tema 2.16 2. TopkiroueHne (YHKIMOHAIBHOCTH MOJYJS B IJIOOAJIBHOE HPOCTPAHCTBO
04.,0K 05., OK 09., IIK
Mopayau B Python MMEH 2.4, TIK 2.5
3. VYcraHoBKa IICEBIOHHUMOB Y ’
4. Wwms momyns
Tema 2.17

IIpuMeHeHHe HUKIIA C

IIpakTuyeckoe 3aHATHE
1. CocraBieHue 0J0K-CXeM ISl HUKIHYECKUX aITOPUTMOB

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK

HPEAYCA0BHEM ITPH PEIEHIH 2. Hanucanue nporpamMm ¢ NpUMEHEHUEM LUKINYECKOW KOHCTPYKLIUU 24.,1IK2.5
3aga4d
Tema 2.18 IpakTHYecKoe 3aHsATHE OK 01., OK 02., OK

IIpuMeHeHHe HUKIIA C
NMapaMeTpoM NP pelieHUH 32124

1. Hukn for
2. Brexon u3 mmkia. break, continue2

04.,0K 05., OK 09., IIK
24.,I1IK2.5

IIpakTnueckoe 3ansTHE

Tema 2.19 1. TIlpakThka HCHONB30BAHUS PAa3IMYHBIX IHKIOB NIPH PEHICHHH KOHKPETHBIX OK 01., OK 02., OK
OCOGEHHOCTH H a3 IHaHs - P P a pup P 04.,0K 05., OK 09., TTK
ajfat 24.,1IK2.5
K108 2. OueHka ObICTPOTHI PaOOTHI POTrPaMMBbI - )
Tema 2.20 IIpaKkTHYeCKOe 3aHATHE

O0JacThL BUANMOCTH

1. Hcmomp3oBaHue rI00aTbHBIX IEPEMEHHBIX B (PYHKITUIX
2.  OO0macTh BUIMMOCTH B IIMKJIAX

OK 01.,0K 02., OK
04.,0K 05., OK 09., I1IK

NMepeMeHHbIX B IIUK/IAX U 2.4.,TIK 2.5
byHKuHAX 3. CakpanbHblii cMbLI 0071acTell BUIUMOCTH 7 '
Tema 2.21 IIpakTHueckoe 3aHsiTHe OK 01., 0K 02., OK

Beruuciienue gyHknun
pa3JioKeHHEeM ee B Pl

1. BrIumcieHne CyMMBI psa ¢ 3a1aHHON TOYHOCTHIO
2. OueHka MpaBUILHOCTH PacueToB MO KOHTPOJIBbHOH Gopmyiie

04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 2.22
Metoasl u ¢pyHKIHMH pH padore
€O CIIMCKAMU

IIpakTnueckoe 3ansTHE

1. Meroas! yrpaBieHHs JJIEMEHTaMH CITUCKa
JloGaBneHne U yaajaeHue 3JIeMEHTOB
IIpoBepka HanMuus 3JIEMEHTA
IToncuer BXOXIEHMI
MuyHuMaNnbHOE U MAKCUMAJILHOE 3HAYEHUE
KonupoBanue ciickoB
CoenuHEeHNE CIIUCKOB

Nk

OK 01.,0K 02., OK
04.,0K 05., OK 09., I[IK
24.,1IK 2.5

Tema 2.23
IIpakTHKYM penieHusi 3a1a4 €O

IIpakTHyeckoe 3aHATHE
1. Pemenne 3agay ¢ npuMeHEHNEM METOJI0B M (YHKIMI pabOTHI CO CITIMCKaMHU

OK 01., OK 02., OK
04.,0K 05., OK 09., TTK
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CIIMCKaMM 24,1IK2.5
Tema 2.24 IIpakTnyeckoe 3aHsATHE OK 01.,0K 02., OK
B " 1. Pabota c 0O THOMEPHBIMH MACCHBAMU 2 04.,0K 05., OK 09., IIK
U3yaJbHbIN BEKTOP 2. Brigenenue noamnociaea0BaTeIbHOCTEH 24.,1IK2.5
IpakTuyeckoe 3aHATHE
Tema 2.25 1. O6pareHue K SIEMEHTAM KOPTEXa OK 01., OK 02., OK
IIpakTUKYM pelieHUs 32124 € 2. Tlonyudenue nmogkoprexeit 2 04.,0K 05., OK 09., TIK
KOPTeRAMH 3. Koprex kak mapameTp U pe3yiabTaT QYHKIHI 24.,1IK2.5
4. Tlepebop KopTexei
Tema 2.26 IIpakTnueckoe 3aHsiTHE OK 01., 0K 02., OK
M p ) 1. OO6paboTka 3JIeMEHTOB MaTPHUIIBI 2 04.,0K 05., OK 09., TIK
aTpHUbL. TACYETHBIC 321211 2. TlpeobpazoBaHHE MATPHIL 2.4.,1IK2.5
Tema 2.27 IIpakTnueckoe 3aHsATHE OK 01., 0K 02., OK
B : 1. HaxoxneHue rmo0anrbHEIX MAKCHMYMOB H MUHIMYMOB B MaTPHIIE 2 04.,0K 05., OK 09., IIK
n3yajbHasi MaTpuua 2. HaxoxaeHue J10KaJbHBIX MAKCHMYMOB U MUHUMYMOB B MaTpHIIE 2.4.,TIK 2.5
Tema 2.28 HDaKTHECKoe 3AlIsTHE OK 01., 0K 02., OK
IIpakTUKyM pelieHus 3a1a4 ¢ P o N 2 04.,0K 05., OK 09., I[IK
L 1. PenieHue 3a1au ¢ NPUMEHEHUEM METOIOB M (DYHKI[HIA 7151 pabOTHI ¢ (aiinamu
(l)al/IJIaMl/I 24.,1IK2.5
Tema 2.29 IIpakTnueckoe 3ansTHE OK 01., OK 02., OK
B L Daii CSV 1. Pabora c OuHapHBEIMHE (haiimaMu 2 04.,0K 05., OK 09., ITIK
HHapHble Gaiiibl. Daidibl 2. Pa6ora ¢ daiinamu CSV 2.4.,TIK 2.5
IIpakTuyeckoe 3aHATHE
Tema 2.30 1.  OcHoBHbIe QyHKIMH MOIY/Ist random OK 01., OK 02., OK
2 04.,0K 05., OK 09., IIK
Moayas random 2. Pabota co cnuckom
. 24.,11IK2.5
3. Pemenue 3a7a4 ¢ npuMeHeHHeM QYHKIMN Moy random
Tema 2.31 JuddepeHnnpoBaHHbIi 3a4eT OK 01., 0K 02., OK
. . [ToxBenenne UTOrOB 3a CEMECTp 2 04.,0K 05., OK 09., TIK
JAuddepeHUMPOBAHHDBIN 3a4eT 24.TIK25
CamocTosiTeibHast padoTa 73 0 401&(()10"50181220"9@;“
Pemenue 3a1a4 Ha IpUMEHEHNE PA3INYHBIX ATOPUTMHUECKAX KOHCTPYKITUI T4 TIK2S
OK 01., OK 02., OK
Paznen 3. Aaroputmbl B Python 76/24/2/6 | 04.,0K 05., OK 09., IIK
24.,1IK 2.5
Tema 3.1 Conep:xanue yueOHOro MaTepuasa OK 01.. OK 02.. OK
BBoanas jexkuusi. BBegenue B ; gTO TaKoe aJropuT™ 2 04.,0K 05., OK 09., TIK
. Bugpr anroputmon 24 K25
AJIrOpUTMBI. 3. CBoiicTBa alTOPUTMOB o )
Conep:xanue yuedOHOro MaTepuajia
Tema 3.2 1. 3aueM Hy)KHa OIlEHKA aITOPUTMOB OK 01., OK 02., OK
o : o 2. Bpems u namsTh 2 04.,0K 05., OK 09., TIK
HEeHKa aJropuTtMoB. O-HoTanus 3. O-notamus 24.TIK25
4. OCHOBHBIE OLIEHKHU
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5. TIlamsare

ConeprxaHue y4eGHOTo MaTepHuaja

Tema 3.3 1. OBwas nHpopmarms OK 01., 0K 02., OK
OneHka NPON3BOANTEIBLHOCTH 2' 0 . opMat 04.,0K 05., OK 09., IIK
. [ICHKA BPYYHYIO
koaa 3. Moayns timeit 2.4, TIK 2.5
Tema 3.4 IpakTHYecKoe 3aHATHE OK 01., 0K 02., OK
BoinoJiHeHHE OLEeHKH PA3JIHYHBIX 1. Pemenue oqHOM 3a1a4u pasHBIMH CLIOCOOAMHU 04.,0K 05., OK 09., TIK
aJrOPUTMOB 2. Oruenka BpeMeHH pabOThI KXKIO0T0O aaropuT™Ma 2.4, 1K 2.5
Copep:xanue yueOHOT0 MaTepHaJia
Tema 3.5 1. O6uas uHdopmarus OK 01., OK 02., OK
AJITOPUTMBI COPTUPOBKU 2. OmpeneneHue MOpsaaKa U COPTUPOBKU 04.,0K 05., OK 09., TIK
MAaCCHBOB 3. CrangapTHble COPTUPOBKH, peainzoBaHHbie B Python 2.4, 1K 2.5
4.  ANTOpUTMBI COPTHPOBKH U MX aCHMITOTHKA
Tema 3.6 TIpaKTHYeCKOe 3aHATHE

Pemienue npakTnueckux 3agay
COPTHPOBKU MAaCCHBOB
Pa3JIMYHBIMHM METOAAMH

1. Peamusamus MeTosa «IIy3bIpbKay IPH paboTe ¢ MaTpULIAMH
2. Peamusanus MeTosa BCTaBKH NP paboTe ¢ MaTpULIAMH
3. Peanuzanus metona BEIOOpa pH paboTe ¢ MaTpULIAMH

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Conep:xanue yue0OHOro MaTepuasa

Tema 3.7 1. OBmas ndopmarus OK 01.,0K 02., OK
AJITOPUTMBI MIOMCKA 3JIEMEHTOB B 2' 1 Tt HEEOpMatt 04.,0K 05., OK 09., TIK
. JluHeWHBIN TOUCK
MaccuBe 3. buHapHbIN NOUCK 2.4, 1K 2.5
IIpakTnueckoe 3ansTHE
Tema 3.8 1. JleBblii GMHAPHBIN IOKCK OK 01., OK 02., OK

IToBTOpPHI B MaccuBe — JIeBbIil U
npaBblii OMHAPHBII MOMCK

2. TlpaBsIii OWHAPHBIN TTOUCK
3. Monyms bisect

4. 3anaua nowucka JByX 2JIEMEHTOB MaccuBa ¢ JMKCUPOBAHHOM CyMMO#t

04.,0K 05., OK 09., IIK
24.,I1IK2.5

Tema 3.9
JAunamuyeckoe HpallcTﬂ‘?l)zcl;gz ?)a; S;P:MKG OK 01, OK 02, OK
e Y 04.,0K 05., OK 09., [TK
NMporpaMMHpPOBaHNe IS TIOUCKA 2. 3amava o po6ore 24, TIK 2.5
nyTeii 3. 3agaya o poboTe ¢ NPEnATCTBUAMU v '
Congpmaane vebnors i epnane, o 01 K02, 0K
Pexypcusi. ANropurmMsl NOUCK ' b 04.,0K 05., OK 09., TIK
2. Ompenenennie HOJ u HOK 24 K25
HOJ u HOK 3.  Ausropurm Haxoxaeruss HOJl u HOK U '
Tema 3.11 ITpakTHYECKOE 3aHATHE OK 01., OK 02., OK
IIpakTuky™m pelneHusi 3a1a4 Ha 1. Peanmzamus anroputma Haxoxaerus HOJL npu pemennn 3axa4y 04.,0K 05., OK 09., TIK
naxos;xaenne HOJl mn HOK 2. Pemenue 3ama4 Ha JEIUMOCTD YUCEI 24.,1IK 2.5
Tema 3.12 Conep:xanue yued0HOro MaTepuaja OK 01., OK 02., OK

Pemero Jparocdena — mouck
MPOCTHIX YHCe

1. TIIpoctsle uncna
2. Pemeto Dpatochena
3. CHOXXHOCTb aJITOpUTMA

04.,0K 05., OK 09., I[IK
24,1IK 2.5

Tema 3.13

HpaKTM‘leCKOC 3aHATHE

OK 01.,0K 02., OK
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IpakTuky™m peimeHusi 3a1a4 Ha
TMOMCK MPOCTHIX YHCEJ

1. Peanuzamus anroputma peniera IpatocheHa Ha KOMITBIOTEpE
2. Pernenwue 3a7a4 Ha ONPECIICHUE MTPOCTHIX YHCEI

04.,0K 05., OK 09., IIK
24,1IK2.5

Conep:xanue yueOHOro MaTepuasia

OK 01.,0K 02., OK

q Teg)a 2’14 1. Ommcanne uncen GuboHauyun 04.,0K 05., OK 09., TIK
ucaa OnooHa T 2. AsropuT™ momcka gncen Pubonauyn 24.,1IK2.5
Tema 3.15 IIpakTHYecKoe 3aHATHE OK 01., 0K 02., OK

IIpakTUKYM pelieHUs 3a1a4 €
yncjaamu OPuooHaququ

1. 3agaua o KpoNMKax v 30JI0TOE CEUCHHE
2. Pemenne 3agau ¢ yncaamu Oudbonayyu

04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.16
Pelienue pa3janM4HbIX 331a4 HA
AJITOPUTMBI C YHCIAMHA

HpaKanecxoe 3aHATHC
1. Pemenue 3aJa4 Ha aJITOPUTMBbI C YHUCJIaMU

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 3.17
KonTtpoabnas padora Nel

IIpoMeKyTOUHBIN KOHTPOJIb 3HAHUI

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.18
CioBapu — tun gaHHbIx dict

Conep:xanue yue0OHOro MaTepuajia
1. Cnoapu B Python
2. Omnepauuu Haj cIOBapsSMHU
3.  Mertoasl cnoBaps
4.  Xem-TaOauIipl

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 3.19
Pemenue 3aga4 co cjioBapsiMu

IIpakTnueckoe 3ansTHE
1. Pabota c KiIr04aMu ¥ 3HAYCHUSIMHU CIIOBaps
2. T'enepatop cioBapeit

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 3.20
MHoskecTBa — THII JaHHBIX set

Coaep:xanue yueOHOro MaTepuasa
1. Yro Takoe MHOXKECTBa
2. Omnepanuu HaJ MHOXXECTBAMH
3. Hewusmensiemoe MmHOXxeCTBO frozenset()

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

HpaKTH‘leCKOB 3aHATHE

OK 01.,0K 02., OK

p Tema 3.21 1. Pabora c 3memeHTaMu MHOXKECTBA 04.,0K 05., OK 09., TIK
CHICHHE 3a/1aY € MHOKCCTBAMH 2. Pemienue 3aa4y Ha NpUMEHEHUE ONepaIiii HaJl MHO)KECTBAMH 24.,1IK2.5
Tema 3.22 ITpaKkTHYECKOE 3aHATHE OK 01., OK 02., OK

Pemienune 3agau ¢
HeN3MEeHAeMbIMU MHOKECTBAMU

1. TlpumeHeHHE HEU3MECHIEMbIX MHOKECTB
2. Pabora c onepanusiMu HaJl HEU3MEHSIEMBIMUA MHOKECTBAMHU

04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.23
AJITOPUTMBI CO CTPOKAMH.
IIpoBepka Ha NAJMHAPOM

Conep:xanue yue0OHOro MaTepuasa
1. TIpoBepka Ha HaTHHIPOM
2. Pemenue n OIITUMM3aNMA 3aJa4n

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 3.24
Bxo:kaeHue MoAMHOKeCTBA
CHMBOJIOB M IIePeCTAHOBKH.
IloucK MOACTPOKH B CTPOKeE

IIpakTHyeckoe 3aHATHE
1. Tlouck cumBona
2. CnoBapsb CO CUETYUKOM
3. Ilpedukc-pynkuus u anropur™m Kunyra-Moppuca-Ilparra

OK 01., OK 02., OK
04.,0K 05., OK 09., [TK
2.4.,TIK 2.5

Tema 3.25
@Oynknuu. Cnocodbl nepenaun

Conep:xanue yuedOHOro MaTepuaja
1. MHOXECTBEHHOE IPUCBAMBAHKE M OTIEPATOP
2. llepenava npoW3BOIBHOTO KOJMYECTBA HO3HIIMOHHBIX APTYMEHTOB

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5
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aprymMeHToB B (yHKIHIO

3. Ilepenaua npoM3BOJLHOI'O KOJMYECTBA HIMECHOBAHHBIX apI'yMEHTOB
4. KombOunanus *args u *kwargs

Tema 3.26
Ilepenaya npou3BoOJILHOIO
KOJIM4eCTBa MO3HIIHOHHBIX

apryMeHTOB

IIpakTHyeckoe 3aHATHE
1. Pemenne 3amad Ha epeaady NPOU3BOIBHOTO KOINYECTBA TO3UIIMOHHBIX
apryMeHTOB B (YHKIIHIO

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.27
Ilepenaya npou3BoOJILHOIO
KOJIH4eCTBAa HMCHOBAHHBIX

ApryMeHTOB

IIpakTnueckoe 3aHATHE
1. Pemenne 3amad Ha epeaady NPOU3BOIBHOTO KOJTUIECTBA MMEHOBAHHBIX
apryMeHTOB

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.28
KomOnnanus *args m **kwargs

IIpakTnueckoe 3aHATHE
1. Pemenue 3a1a4 Ha KoMOUHUpOBanue *args u **kwargs

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK 2.5

Tema 3.29
O0padoTka UCKIIOYEeHH T

IIpakTHyeckoe 3aHATHE
1. OO6paboTka UCKIIOYCHU I
2. PacnpocrpaneHre UCKIIOUEHUH
3. Koncrpykuus try-except-else--finally

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 3.30
Konrpoabnas pabora Ne2

IIpomexxyTOUHBIN KOHTPOJIb 3HAHUN

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24.,1IK2.5

Tema 3.31
Co3ganne KjaccoB
MeToabl IK3eMILISIPa Kjaacca

Coaep:xanue yueOHOro MaTepuaja

ATpuOyTHI 3K3eMIUIApa KIacca
DyHKIIUY BHYTPHU KJlacca

MeTomp! 3K3eMITIIpa Kiacca

9. Haunmanusanus o0ObeKTa

10. Maruuyeckue METOIbI __repr__ U __Str__
11. Coznanue kinacca no npuHiuny DRY

1. OO6bexTH B Python
2.  DK3eMIUISIpHI Ki1acca
3. Kiuaccer

4. ATtpubyTsI KJ1acca
5. Wnucnexuus

6.

7.

8.

OK 01.,0K 02., OK
04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 3.32
Pemrenne 3aga4 Ha co3aHue
METOJI0B IK3eMILIsIpa Kjiacca

I[IpakTnueckoe 3ansTHE
1. Co3nmaHue KIaccoB U UX aTpUOYTOB
2. [IIpumeHeHME METONOB SK3EMIUIIPOB KIIACCOB MPH PEIICHHUH 3a1a4

OK 01., OK 02., OK
04.,0K 05., OK 09., [TK
2.4.,TIK 2.5

Tema 3.33 IpakTHYecKoe 3aHATHE OK 01., OK 02., OK
Maruyeckue MeTOABI __repr__ 1. Penlenwue 3a1a4 ¢ IPUMEHEHUEM Marun4eckoro METoAa _ Tepr__ 04.,0K 05., OK 09., TIK
_str__ 2. Pemenue 3a1a4 ¢ npUMEHEHHEM MaruuecKoro MeToja __ Str__ 24.,1IK2.5
Tema 3.34 OK 01., OK 02., OK

Pemenne 3a1a4 ¢ npuMeHeHHEM
Maru4ecKux MeToJ10B

IIpakTHyeckoe 3aHATHE
1. Pemenwue 3a1a4 ¢ npUMEHEHNEM BCEX BCEX CBOMCTB Kiacca

04.,0K 05., OK 09., IIK
24,1IK 2.5

Tema 3.35

Coaep:xanue yueOHOro MaTepuasna

OK 01.,0K 02., OK
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HMpusounst OOTL. Ioaumopusm 1. TTomumopdwu3m B onepanusix 04.,0K 05., OK 09., TIK
{1 HAC/IEIOBAHHE 2. Tomumopdusm B GyHKIMAX 24,1IK2.5
3. Hacnenopanue
Pea.JIl/I:;l:;le:I?I :zgzﬂul/ma IIpakTnueckoe 3aHsATHE OK 01., 0K 02., OK
1. Tlommmopodusm B OOIT 2 04.,0K 05., OK 09., IIK
noIMMOP(pH3MA HA KOHKPETHBIX 2. Peammzanus npuHIMIa ToIMMOp(hHU3Ma Ha KOHKPETHBIX IpUMepax 24,1IK2.5
3aJa4yax
Pea.JIl/I:;l:;le:I?I ::;;;Hul/ma IIpakTnueckoe 3aHATHE OK 01., 0K 02., OK
1. TIlepe3ammck METOIOB 2 04.,0K 05., OK 09., TIK
HACJIEIOBAHMS HA KOHKPETHBIX 2. Jlenerupoanue 24.TIK25
3aJa4yax
Tema 3.38 OK 01., 0K 02., OK
IIpoMexyTOUHBIH KOHTPOIb 3HAHUH 2 04.,0K 05., OK 09., IIK
Kountpoannas padora Ne3 24, TIK 2.5
OK 01., OK 02., OK
CamocTosiTeibHast padoTa 12 04.OK 05.. OK 09.. TIK
Pemenuie 3aa4 Ha IpUMEHEHNE PA3INYHBIX ATOPUTMHUECKAX KOHCTPYKITUI ’ 7 4HK 25 s
OK 01., OK 02., OK
Koncynpranus 2 04.,0K 05., OK 09., IIK
24.,1IK2.5
OK 01., OK 02., OK
DK3aMeH 6 04.,0K 05., OK 09., IIK
24.,TIK2.5
Bcero yacon 252

[TocnenoBarenbHOE TEMaTHYECKOE IUIAHUPOBAHUE COJEpkKaHUs paboueill mporpaMMbl JTUCLUILIMHBI, KaleHAapHble 00bEeMbl, BHIbI 3aHATUH , (HOPMBI
OpraHM3alK CaMOCTOSATEIbHON PabOTHI TaKKe KOHKPETU3UPYIOTCA B KalleHAapHO-TeMaTtndeckoM rane ([Ipunoxxenne Ne 1)
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3. ®OPMbI KOHTPO.JISI U METOANYECKHUE MATEPHUAJIbI,
OIPEJEJISIIOIINE TPOIEAYPHI OIEHUBAHUS 3HAHUI, YMEHUM,
INPAKTUYECKOI'O OIIBITA, XAPAKTEPU3YIOIIUX DTAIIbBI ®OPMUPOBAHUSA
KOMIIETEHIIUI

®onp oueHouyHbIX cpenctB (namee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOIBHBIX
MaTepHaoB, HCIOJIb3YEMbIX IpPHU IPOBEIEHUH TEKYLIEro KOHTPOJS OCBOEHHUS Ppe3yJbTaToOB
o0yudeHus u npomexxyrouHoi arrecrauuu. @OC npenHazHayeH JUIsl KOHTPOJS U YIpPaBJICHUS
IPOLIECCOM NMPHOOpPETeHUs 00yYaroUIMMUCA HEOOXOAMMBIX 3HAHMM, YMEHUH UM KOMIIETEHLHH,
onpezaeneHHbIX Bo ®PI'OC (Ilpunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMU JTUCIHUITJIMHBI

4.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY o0ecnevYeHuIo

Peanu3arnus nporpaMMbl JUCITUTUIMHBI TPEOYET HATUYUS YICOHBIX ayTUTOPHUIL

Aynutopust Ne 5. YueOHas ayaAuTOpHst Uil TPOBECHHUS: IEKIUOHHBIX, CEMHUHAPCKUX, MPAKTUUYECKUX
3aHSTHHA, YPOKOB, JAJSl TIPOBEJCHHS T'PYMIOBBIX W WHAMBUAYAIBHBIX KOHCYJIBTAIMH, IJISI MPOBEICHUS
TEKyLIEr0 KOHTPOJNSA M MPOMEKYTOYHOH aTTecTallld, KypPCOBOTO IPOEKTUPOBAHUS (BBIIOJHEHHUS
KYPCOBBIX padoT)

Vuebnas mebenb, 10cKa.

Aynutopus Ne 204. JlabopaTopusi TEXHOJIOTHNA U METOJIOB IPOTPAMMHPOBAHUSI.

JHocka, mpoekTop, 9kpaH, yueOHast Me0Oellb, KOMITBIOTEPHI, YIeOHO-HATIISAHBIE TTOCOOUSI.

[epeveHs MUIIEH3MOHHOTO TPOTPAMMHOTO 00ECTICUSHHSI:

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc;

Mathcad University Classroom Perpetual-15 Floating.

Aynutopust Ne 144, UnraneHsiii 3ai1. [TomeneHue st CaMOCTOSTEILHONU Pa0OThl 00YYatOIIUXCS.

VYuebnas MeOelb, KOMIBIOTEPHI.

[lepeveHp MUIIEH3MOHHOTO IPOTPAMMHOI0 00ECIeUeHHS:

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

4.2. YueOHO-MeTOAUYecKOe U MHPOPMAIUOHHOE O0ecTieyeHne TMCUMILTUHBI (MO1YJIs1)

4.2.1. IlepeyeHb OCHOBHOI W JONOJHHUTEJbLHOH Y4eOHOIH JiMTepaTypbl, HEOOXOAMMOM s
OCBOCHHUS TMCUMILUINHBI (MOLYJIs1)

OcHoBHasi yueOHasi iuTeparypa:

Tpodumor, B.B. OcCHOBbI alrOpUTMH3alMU W MPOTPAMMHUPOBAHHUS : YUEOHUK JUIS CPEIHErO
npodeccuoHanbHoro  obpasomanusi/  B. B. Tpopumos, T. A.[laBnoBckas; 1o  pemakiuen
B. B. Tpopumosa. — Mocksa : MWzmatensctBo HOpaiit, 2020.— 137 c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07321-8. — Texkcr : anexrponsstii / DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/454452.

Kynpuna, E. B. OcHOBBI anropuTMH3alui U IpOrpaMMHUPOBaHUs Ha si3bike C# @ yueOHOe mocobue
g cpeaHero mpogeccuonanbHoro oOpaszoBanusi/ E. B. Kyapuna, M. B. OrueBa. — Mocksa :
WznarenscrBo Opaiit, 2020. — 322 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
10772-2. — Tekct : anekrponnsiii / DBC Fpaiir [caiit]. — URL: https://urait.ru/bcode/456221.

JonoaHuTebHasA yyeOHas1 JuTEpaTypa:
Haraesa, 1.A. OCHOBBI aNrOpUTMH3ALMK W NPOrPaMMHUPOBAHMA: NpakTukyM : [12+] / M.A. Haraega,
N.A. Ky3nenos. — Mocksa ; bepnun : Qupexkr-Menua, 2021. — 169 c. : cxem. — Pexum goctymna: mo
noamucke. — URL:  https://biblioclub.ru/index.php?page=book&id=598404 (nmata oOpamieHus:
08.12.2020). — bubmmorp.: c¢. 162-163. — ISBN 978-5-4499-1612-9. — DOI 10.23681/598404. — Tekcr :
ANIEKTPOHHBII.


https://urait.ru/bcode/454452

4.2.2. IlepeyeHb pecypcoB HHPOPMANMOHHO-TEICEKOMMYHUKAUMOHHOH  CeTH
«AuTepHer» (majsee - cerb «UHTEpHET»), HEOOXOAUMBIX [JIsi OCBOEHHS IMCHUNJIMHBI

(MoxyJis)

Ilepeyensb norosopos I6C u BJ|

Cpox
HaumeHoBaHHe TOKYMEHTA ¢ YKa3aHHEM PEeKBU3HTOB aelcTBUS
JOKYMEHTa
Horosop nHa poctyn k ObBC ZNANIUM.COM wmexny C 12.07.2024

YVYHuT B nuue aupexropa CO YYHuT u OO0 «3nannym»Ne
2024-36¢ ot 09.07.2024

no 11.07.2025

Jloroop Ha goctyn k OBC «9BC IOPAMT» (momnas
koiutekuus) mexay YYHuT B nuue nupektopa CO YYHuT un
000 «27eKTpOHHOE U3JATEIBCTBO FOPAMT» Ne 1/25-36¢ ot
06.03.2025 1.

C 06.03.2025
no 05.03.2026

Horoop Ha goctyn k OBC «YHuUBepcUTEeTCKas
oubmmoreka omnain» mexay YYHuT «Hekcmenma» Ne 223-

01.10.2024 no

883 ot 19.08.2024 30.09.2025
JloroBop Ha goctyn k OBC «Jlanp» mexay YYHuT u C 08.08.2024

n3gareabcTBoM «Jlaup» Ne OI'3-647 ot 08.07.2024 o 07.08.2025
JoroBop Ha pgoctyn k CDOb wmexny YYHuT wu C 04.06.2024

u3narensctBoM «Jlaupy Ne COb 47-JIC 5010-24 ot

1o 20.05.2026

04.06.2024
JloroBop Ha JOCTYI K AJIEKTPOHHBIM M3/IaHUSIM B COCTaBE
0asbl JTAHHBIX «HAYYHAA SJIEKTPOHHASA C 01.01.2025

BUBJINMOTEKA eLIBRARY.RU» mexny YYHuT u OOO
HOb Ne OI'3-1283 ot 05.12.2024

no 30.12.2025

HoroBop Ha B[ auccepraumii mexay YYHuT u PI'G Ne
223-664 ot 15.07.2024

C 10.08.2024
1o 09.08.2025

Horosop Ha noctyn k 95C BOOK.ru (moctyn kK y4eOHUKY:
OCHOBBI POCCHICKOM roCy1apCTBEHHOCTH : yueOHUK / A. B.
Manbko, A. A. Bunikos, B. B. I'ypbes [u ap.] ; nox pen. A. B.
Manbsko. — Mocksa : KnoPyc, 2024. — 263 c. — ISBN 978-
5-406-12322-5) mexny YYHuT B nune nupexropa CO
YVYHuT n OO0 «KnoPyc menua» Ne 6/u ot 16.10.2024 .

C23.10.2024
no 22.10.2025

Anapec (URL)

1. | http://cyberguru.ru/

2. | http://fcior.edu.ru/

3. | http://www.ict.edu.ru/

4.2.3. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOIHH, HCIOJIb3YEMBbIX IPH OCYLIECTBJICHHHU
o0pa3oBaTe/IbHOIO0 mpoulecca MO0 JHCHUIVIMHE, BKJIOYasi IepeYeHb NPOrpPaMMHOIO
odecrneyeHUs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

HaumenoBaHnue nporpaMmmMHoOro odecneyeHus

16



http://cyberguru.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/

Mathcad University Classroom Perpetual-15 FloatingMathcad University Classroom Perpetual-15
Floating

Office Standard 2007 Russian OpenLicensePackNoLevel Acdmc

Pascal ABC.NET

Python Bepcus 3.8 u BbllIE

PyCharm
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INPUJIOKEHHUE Ne 1
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIEI'O ObPA3OBAHUMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT U »

CrepnauramMakckuii puman

Komnemx

KanennapHo-reMaTuyecKuil nJjiaH

10 JUCLUIUINHE OII1].04 Ocnosvl anzopummuzayuu u RPOPAMMUPOBAHUSA
CHEIHATbHOCTD
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KOJ HAUMEHOBAaHUE CHEIMATbHOCTH
KBaTM(UKAIUS

Cneuuaﬂucm no uud)opmauuormwn cucmemam

Pa3pabotuuk (coctaBuTeNb)

Kyuep A.M.

yueHasl CTeleHb, YU€HOE 3BaHuE,
kareropus, ®.1.0.

Crepaurtamak 2025
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Kanenna

No Kou- pHbIE JdomamHee
w/n HaumenoBanme pa3zgesioB u TeM BO CPOKH Bun 3ansTus 3aJaHue
YacoB | M3Y4YeHH o0y4Jarommuxcs
s1 (MJ1aH)

Paznen Ne 1. OcHOBHbIE KOHCTPYKIUHM A3bIKA NPOTPAMMMUP

opanusa Pascal

1. HavaneHble cBeeHNd 0 IporpaMmax Ha
s3bike Pascal. Tumbl naHHBIX ¥ omiepanun 2/2 CEHTS0pb Jlexuus Y4uTh KOHCIEKT
s3b1Ka Pascal
2.
Omnepatops! BeTBieHUs. OnepaTophl IIUKJIOB 2/4 CEHTIOPH Jlekuus YUUTb KOHCIIEKT
3. [Tonstue maccuBa. Onepanuu
patui, 2/6 CEHTIOPH Jlexuus Y4uTh KOHCIIEKT
WCIIONIb3YeMbIE B MACCHBE
4.
CHUMBOJIBI, CTPOKH, MHOKECTBA 2/8 CEHTIOPH Jlexuus V4UTh KOHCHEKT
5. BBon u BEIBOI MH(pOpMAIHH: TEKCTOBBIE
o1 A unbopman 2/10 | ceHTsA0pb Jlexuus YYuTh KOHCIIEKT
(haiiTer
6. N
3anucu. bunapHsie (haiibl 2/12 OKTS0ph Jlexmmst Y4uTh KOHCIIEKT
7.
[Ipoueaypst 1 QyHKINN 2/14 OKTSIOPB Jlexuus Y4uTh KOHCIIEKT
8. BBoJ 1 BEIBOJ YHMCIIOBBIX JAHHBIX.
N IIpakTrueckoe | BoIMoOaHUTH
LenouncnenHas apudmeTnka. Y CIIOBHBIN 2/16 OKTSIOPB
3aHSTHC OTYET 1O paboTe
oreparop.
9. [IpakTnueckoe | BrimonHuTh
Omnepatop 1UKJIa ¢ mapaMeTpoM 2/18 OKTSIOPB
3aHSITHE OTYET 1O paboTe
10. IIpaktuueckoe | BoimonHuth
OmnepaTop IUKJIa ¢ YCIOBHEM 2/20 HOSIOpB
3aHSTHC OTYET MO paboTe
11. | PaboTa ¢ 0OJHOMEPHBIMH YUCIIOBBIMU 2/22 HOSIODE IIpakTrueckoe | BoIMOaHUTH
MaccUBaMH p 3aHSITHE OTHYET 1O paboTe
12. | PaboTa ¢ AByMEpHBIMH YUCIOBBIMU 224 HOSGDE IIpaktnueckoe | BoimonHuTth
MacCHUBaMH p 3aHsITHE OTYeT 10 paboTte
13. [IpakTiueckoe | BrimonHuTh
Pabora c HECKOITBPKUMI MacCUBaAMHU 2/26 HOSIOpB
3aHSITHE OTHYET 10 paboTe
14. | Pabota ¢ cumBonamu crpoku. [Ipocretimme /28 eKaGpb IIpaktnueckoe | BoimonHuTh
3aJ1aun p 3aHsATHE OTYeT 1o padoTte
15. | Urenue, ynaneHnue u BcraBka HHGopMamu B 2/30 eKabpb IIpakTnueckoe | BuimonHuTts
TEKCTOBBIN (hailn p 3aHSITHE OTHYET 10 paboTe
16. | MaccuBbI BETUYYH THIIA «3aITHCHY.
IIpakTrueckoe | BoIMOaHUTH
Opranu3aiiys Mo1ucka u BeIOOpa 2/32 JIeKabpb
3aHSTHE OTHYET 10 paboTe
WHPOpPMAIIUH.
17. | Ucnonb3oBanue noanporpamm. [Iponenypst 2/34 eKaGpb IIpaktnueckoe | BoimonHuTh
1 QYHKIIH p 3aHSITHE OTHYET 10 paboTe
18. [ToBTOPHUTH
3auer 2/36 nexadpb PO ICHHBIH
MaTepual
Pazgen 2. OcnoBsl Python
19.
Brenenne B Python 2/38 STHBaph Jlexius VY4YUTL KOHCIIEKT
20.
Tunel JaHHBIX — YKcaa 2/40 SIHBaph Jlekmus VYYUTH KOHCIIEKT
21.
Y ciioBHBIE OTIEPATOPHI 2/42 STHBaph Jlexuus YUuTh KOHCIIEKT
22.
[lonsitne ¢pynkuum B Python 2/44 SIHBaph Jlexuus Y4UTh KOHCIIEKT
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23.

CTpOKY — THIT JAHHBIX Str 2/46 STHBapb Jlexmus VYYUTh KOHCIIEKT
24,
Meroas! CTpoK 2/48 ¢despainb Jlexuus YuuTh KOHCIIEKT
25. N [IpakTnueckue | BoimonHuTh
JIuneiinple mporpaMmeal 2/50 ¢despainb p
3aHATHE OTYeT 10 padboTe
26. | IIpumeHeHue ycaoBHOIO oneparopa npu /52 (beBpats IIpakTnueckue | BoimonHuts
pelIeHnHt 3334 p 3aHATHE OTYET 10 pabote
27. | IlpakTuky™m pemieHus 3aaad ¢ IpUMEHEHUEM 2/54 (bespas [IpakTryeckue | BoIMOTHUTD
GbyHKINH P 3aHsITHE OTYeT 1o padoTte
28. | IIpuMeHeHUE CTPOK UL KOZUPOBAHUSI IIpakTuueckue | BuImoaHUTH
P p Hp 2/56 | despams | P
nHpopMaIun 3aHATHE OTYeT 10 padboTe
29. . [Ipaktnueckue | BoimonHuth
Unicode u bytes B Python 2/58 (espainb P
3aHSTHC OTYET MO paboTe
30. WKJIBI 1 o0nactu BuauMocTH. L{uki for
1 . A H ’ 2/60 MapT Jlexmmst Y4uTh KOHCIIEKT
ki1 While
31. .
Crucku — TiO JaHHBIX list 2/62 MapT Jlexmus VY4YUTH KOHCIIEKT
32. | Koprexu — tun nanssix tuple. Matpurs! B
p A P puit 2/64 MapT Jlexuus YuuTh KOHCIIEKT
Python
33. .
®aitnel B Python 2/66 MapT Jlexus VY4YUTL KOHCIIEKT
34.
Monynu B Python 2/68 arpenb Jlexnus YYuTh KOHCIIEKT
35. | IIpumeHeHue HUKiIa ¢ NPEAYCIOBUEM NIpU 2/70 ALDEIIE IIpakTnueckoe | BuimonHuTts
pelIeHnH 3a1a4 P 3aHsTHE OTYeT 1o pabote
36. | [IpumeHeHne MKIIA C TapaMeTPOM IIPH 272 ALIDGIIE IIpaktuueckoe | BoimonHuth
peleHny 3334 P 3aHATHE OTYET 10 pabote
37. IIpakTnueckoe | BuimonHuts
Oco0eHHOCTH U Pa3IHyHs [UKIIOB 2/74 arpenb
3aHSTHC OTYET MO paboTe
38. | OGnacTh BUOMMOCTHU IEPEMEHHBIX B IIUKJIAX 2176 - [IpakTudeckoe | BrimomHNTH
1 QYHKITUSIX P 3aHsTHE OTYeT 10 padoTte
39. | Boruncnenue QyHKIUN pa3ioxKeHUEM ee B 2/78 - IIpakTnueckoe | BeimonHuTts
psn P 3aHsTHE OTYeT 10 padote
40. | Metoas! u GyHKIMH IpU padboTe co 2/30 - IIpaktnueckoe | BoimonHuTh
CIHCKaMHU P 3aHATHE OTYeT 1o padote
41. IIpakTnueckoe | BuimonHuts
[IpakTuky™m pernieHus 3agad co CucKaMu 2/82 arpenb
3aHsTHE OTYeT 10 padote
42. N N [IpakTnueckoe | BrimonHnTh
BusyaibHblil BEKTOP 2/84 Mal
3aHSTHC OTYET 10 paboTe
43. . IIpakTnueckoe | BuimonHuTts
[IpakTuky™m perieHus 3aa4d ¢ KOpTeKaMU 2/86 Mai
3aHsTHE OTYeT 10 padote
44. N IIpaktnueckoe | BoimonHuTh
Marpuret. PacuetHsie 3anaumn 2/88 Man P
3aHSTHC OTYET 1o paboTe
45. . [IpakTiueckoe | BrimonHuTh
Busyansnas MaTpuna 2/90 Mau
3aHsTHE OTYeT 10 padote
46. N N [IpakTnueckoe | BrimonHnTh
[pakTukym penieHus 3a1a4 ¢ GaimamMu 2/92 Mai
3aHITHE OTYET 10 paboTe
47. N N . IIpaktnueckoe | BuimonHuts
Bunapusie daitisr. Qaiinsr CSV 2/94 Mau P
3aHsITHE OTYET 10 padote
48. N [IpakTnueckoe | BrimonHuTh
Monynbs random 2/96 Mai p
3aHSITHE OTYET 10 paboTe
49. .
HuddepenuupoBannbiii 3aueT 2/98 UIOHB

Pa3nen 3. Aaroputmel B Python
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50.

Bronnas nexnwsi. BBezeHue B alrOpUTMBL. 2/100 | ceHTsAOpH Jlexmmst YYuUTh KOHCTIEKT
51.
Ornenka anroputMoB. O-HOTaIs 2/102 | ceHTI0pH Jlexus Y4uTL KOHCHEKT
52.
OreHKa MPON3BOAUTEIIEHOCTH KOAA 2/104 | ceHTAOpH Jlexmmst YYUTh KOHCTIEKT
53. | Brmmonnenue OIICHKU PasMMUHBIX | 5 | e IIpaktuueckoe | BrimonHutsb
aITOPUTMOB p 3aHITHE OTYET 1Mo paboTe
54.
ANTOpUTMBI COPTUPOBKH MaCCHUBOB 2/108 | ceHTI0pH Jlekuus YUUTb KOHCIIEKT
55. | Pemienue mpakTH4ecKuX 3aJad COPTHUPOBKHU 2110 | centsGon IIpaktuueckoe | BrimonHutsb
MacCCHBOB Pa3JIMYHBIMH METOIAMH p 3aHITHE OTHYET 1O paboTe
56.
ANTOpPUTMBI ITOKCKA 3JIEMEHTOB B MAaCCUBE 2/112 | ceHT0pB Jlexuus YuuTh KOHCIIEKT
57. | [loBTopel B MaccWBe — JICBBIM M IIPABBIA 2114 | contsGoD IIpakTrueckoe | BbIMOTHUTH
OMHApPHBIN TTOUCK p 3aHATHE OTYeT 10 padboTe
58. | Aunamuyeckoe MPOrpaMMHUpPOBAHUE IS 27116 | centsooD IIpaktuueckoe | BrimonHuth
TOUCKA MyTel p 3aHSITHE OTYeT 10 pabote
59. | Pexypcus. Anropurmsr mouck HOJl u HOK
yp p 2 2/118 | ceHT0pH Jlexuus Y4uTh KOHCIEKT
60. | I[IpakTukym pemieHHs 3a7a4 Ha HaXOXKJIEHHE 2/120 | coentsibon IIpakTnueckoe | BuimonHuts
HOJl u HOK p 3aHITHE OTHYET 1O paboTe
61. | Pemero OparoceHa — TMOWCK MPOCTHIX
P ¢ p 2/122 | ceHTI0pH Jlekuus YUUTh KOHCIIEKT
qrcen
62. | [lpakTukymM pemeHuss 3amad Ha [OMCK 2124 | oxtsi60h IIpakTnueckoe | BuimonHuTts
MIPOCTHIX YHCEIl p 3aHSITHE OTHYET 1O paboTe
63. | Uncna dubonayun
2/126 | OKTI0pb Jlekuus YUUTh KOHCIIEKT
64. | [IpakTukym pemieHus 3agad C dYUCIaMU /128 OKTSIODE IIpakTrueckoe | BoImoaHUTH
OuboHauyH p 3aHITHE OTHYET 1O paboTe
65. | Pemenue pa3nmyHBIX 3a/1a4 Ha aITOPUTMEI C 2130 | okTsi60b IIpaktuueckoe | BoimonHuth
YUCIIAMU p 3aHSTHC OTYET MO paboTe
66. | Konrponbuas padora Nel MpaKTaeckoe [ToBTOPHUTH
2/132 | OKTS0ph p PO ICHHBII
3aHATHE
MaTepual
67. .
CrnoBapu — tur gaHHbIx dict 2/134 OKTSI0ph Jlexmus VY4YUTh KOHCIIEKT
68. [Ipaktuueckoe | BoimonHuth
Pewienue 3anay co cnoBapsmu 2/136 | OKTS0pb SAHSTHE oTueT 10 paboTe
69.
MHokecTBa — THUI JaHHBIX Set 2/138 OKTSIOpB Jlekmus YYUTH KOHCIIEKT
70. [IpakTiueckoe | BrimonHuTh
Pemenue 3a1ad ¢ MHOKeCTBaMu 2/140 | oKTS0pb SaHSTHE oTueT M0 paboTe
71. | Pemienue  3amau ¢ HEU3MEHSEMBIMU 2142 | oxTa6nE IIpaktnueckoe | BoimonHuTh
MHOKECTBAMHU p 3aHSITHE OTHYET 10 paboTe
72. | Anroput™mbl co cTpokamu. IIpoBepka Ha 2144 | oxrsps Texuwst VUUTH KOHCICKT
MaTUHAPOM
73. BxoxJieHHe MOJMHOXECTBA CHUMBOJIOB U 2/146 OKTSIODE IIpakTrueckoe | BbIMOaHUTH
repecTaHoBKU. [1oMCK TIOJACTPOKH B CTPOKE p 3aHATHE oT4er 1o padote
74. | ®ynkuuu. Croco6bl Mepeaun apryMeHTOB B
YHICIUH. peAl pry 2/148 HOSIOPb Jlexkuus Y4uTh KOHCIIEKT
(GyHKINIO
75. | [lepeqaga  mpPOM3BOIBHOTO  KOJIMYECTBA 2/150 HOSGDE IIpakTrueckoe | BbIMOaHUTH
MO3ULUOHHBIX apT'YMEHTOB p 3aHSITHE OTYET 1O paboTe
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76.
Ilepenaya  TPOHW3BOIBHOTO  KOJMYECTBA /152 HOAGDL [IpakTtnueckoe | BeimmomHuTh
HWMEHOBaHHBIX apTyMEHTOB p 3aHsATHE OTYeT 10 padote
77. | KomOunamwms *args u **kwargs
IIpakTrueckoe | BoImoaHUTH
2/154 | mosops | P
3aHSITHC OTYET 10 paboTe
78. | O6paboTKa UCKIIOYCHUI [IpakTtuueckoe | BeimomHUTh
2/156 HOSIOPb
3aHATHE OTYeT 10 padboTe
79. | KorTponbsHas paboTta Ne2 IToBTOPHTH
IIpakTnueckoe o o
2/158 HOSOPb PO ICHHBIN
3aHATHE
Marepuai
80. | Cozmanme kiaccoB. MeToApl HK3eMILISApa
A A P21 9160 HOSIOpB Jlexuus YYuTh KOHCIIEKT
KJiacca
81. | Pemenne 3amady Ha CcO3JaHHE METOJNOB 21162 6 IIpakTtuueckoe | BeimomHUTH
HOS0Pb
9K3EMILIIpa Kiacca p 3aHATHE oT4eT 1o padore
82. | Maruueckue MeTonbl __repr__ U __ str [IpakTtuueckoe | BeimomHUTH
— = = 2/164 HOSIOPb
3aHSITHE OTHYET 10 paboTe
83. | Pemenue 3anay ¢ NpUMEHEHUEM MAaru4ecKux IpakTryeckoe | BBITOTHHTH
2/166 HOSIOpB
METOOB 3aHATHE oTYeT 1o padote
84. | IIpuntunsr  OOIIL.  Tlomumopdusm  u
PHHIL PP 2/168 | nexadpb Jlexnus YYuTh KOHCIEKT
HaclleIOBaHNe
85. | Peanmzanusi mpuHnumna mnoauMmopduzMa Ha /170 c [pakTuyeckoe | BHIIONTHUTD
exadpb
KOHKDPETHBIX 3aJia9ax A p 3aHsTHE OT4YeT 1o padote
86. | Peanmzanusa mnpuHIOWIA HACICAOBaHUA Ha 21172 5 IMpakTryeckoe | BeimonHuTh
exadpb
KOHKPETHBIX 3371a9ax A p 3aHATHE OTYeT 10 padote
87. | KonTtponbnas padora Ne3 [ToBTOpHUTH
IIpakTuueckoe N N
2/174 | nexaOpw PO ICHHBIH
3aHATHE
MaTepHan
IK3amMeH
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB
1. ObaacTh NPpUMEHEeHUs
®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCIUIUIMHBI DJIEMEHTHI BBICIIEH MaTeMaTHUKH, BXOJAILIEH B COCTaB MPOrpaMMbl MOJITOTOBKU
CHELMAINCTOB CPEJHEro 3BEHa M0 CHeuualbHOCTH MH(pOpMalMOHHBIE CHUCTEMBI U
nporpammupoBanue. Pabora o0yuawmmxcs Bo B3auMOAeCTBUM ¢ npenoaasaresiem 174, na
CaMOCTOSITENIbHYIO padoty 72.
2. O0beKTbI OLIEHNBAHUS — Pe3YJIbTATHI 0CBOEHH S AUCUUIIJIMHBI
@®OC 103BOJISAET OLEHUTH CIEAYIOIIME PEe3yNbTaTbl OCBOEHUS IUCUUIUIMHBI OCHOBBI
QITOPUTMU3ALMK U TporpaMMmupoBaHusi B coorBerctBuu ¢ @OI'OC  cneumambHOCTH
WNHpopMallMOHHbIE CUCTEMbl M TNPOrPaMMHpPOBaHHWE U pabodel MporpamMMoil JUCHUIUTAHBI
OCHOBBI QAITOPUTMHU3ALUU U IPOTPAMMHUPOBAHUS:
YMeEHHs:
— Pemats 3a1auy Ha S3bIKE IPOrPaMMUPOBAHUS HA OCHOBE IIOCTABICHHOMN 3aa4ul
peIMETHOM 00JIacTH.
— [Ipou3BoaUTH NOUCK, aHAINU3 U UHTEPIPETALMIO JOCTYIHON HH(OpMALINHU C 1IENbIO
peleHus 3aaa4 npodeccuoHalbHOM 1eATeTbHOCTH.
— VYMeHue pemiarhb 3a/1a4 B KomaHjie. Pemenue 3a1a4d B (hopMare mpoeKTHOM
JESTENIbHOCTH.
— VYMeHue TpaHCIUPOBATh TEKCTOBYIO 337a4y B aJlTOPUTM U MIPOTPaMMy Ha SI3bIKE
IPOrPaMMHUPOBAHUS.
— VYMeHue NpuMeHsATh METO/Ibl IPOIPaMMUPOBAHUS JUIsl PEIIEHUS 3a]1a4
npodeccuoHanbHOM 00JaCcTH
— MHcnonb3oBaHue JOKYMEHTAIUH SI3bIKa C LEIbI0 O0YyUYEHUS U pacIliUpeHUs 3HAaHUH 1pu
pa3paboTke NpOrpaMMHOr0 0OecreyeHus
— VYwMerb pa3pabaTeiBaTh MPOTrpaMMHBIE aJITOPUTMBI U IIOHUMATh paHee pa3padOTaHHbIE
QITOPUTMBI JUIS PEUICHHUs 3a7a4 MPo(EeCCHOHANBHOMN NesITETbHOCTH. Y METh IIHCATh
MPOrPaMMHBIN KOJI COOTBETCTBYIOLIUI TEXHUYECKOMY 3aJaHHUIO.
— VYMeTbh U3MEHATh BHYTPEHHIOKO CTPYKTYPY POrPpaMMHOI0 ITPOJYKTA HE 3aTparupas eé
BHEIIIHET0 MOBE/ICHUS, C 1eJIbI0 00JIerYeHUs TOHUMaHUs IPOTPaMMHOTO KOJIa.
— VYMeTb nHcaTh TECTOBBIE IPOrPAMMBI C LEJIBIO TPOBEPKH MPABUILHOCTH PabOThI
IIPOrPaMMHOT0 KOJ1a.
— VYMeTh UCT0Ib30BaTh HAOOP MPABUII U COTJIALLIEHUH, KOTOPBIE UCTIOJIB3YIOTCS IS
HAIMCaHUs UCXOIHOTO KOJIa C LIE€IbI0 ONTUMHU3ALMHY 110 BPEMEHU U MaMSITH.

3HAHUA:

— MeTo0/10B ¥ TOAXO0A0B IS peleHus 3a7a4 NpodheccuoHaIbHOM 00J1acTH C TPUMEHEHUEM
A3BIKOB [TPOTrPAMMHUPOBAHMSL.

— VYwMerb paboTaTh ¢ HHPOPMAIUEH: HCKaTh, aKKYMYJIMPOBATh, aHAIU3UPOBATb,
nepepadaTbIBaTh I PELISHNs IOCTaBIEHHON 3a1a4H.

— Pemenue 3a1au Ha OCHOBE MPUHIMIIA JEKOMIIO3UIIMU C YUYETOM pa3elIeHUs
00s13aHHOCTEH B KOMaH e, pacrpeieieHus: 00s13aHHOCTeH BHYTPH KOMaH bl COTJIACHO
HaBbIKaM U1 3HaHUM.

— [lpuHnmne! pemenus 3agaqd

— Br160p s13bIKa IporpaMMUpPOBaHuUs )i KaKIO0W KOHKPETHOM 3a]jau, UCTI0JIb30BaHUE
COOTBETCTBYIOILIMX TUIIOB JAHHBIX, METOJIOB SI3bIKA.
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— CuHTaKcHC U CEMaHTHKa A3bIKa IPOrPAMMHUPOBAHMSI, OCHOBBI (JOPMHUPOBAHUS SI3bIKA
IIPOrPaMMHUPOBAHHUS

— 3HaTh NPUHIUIBI U OCHOBBI PA0OTHI C JOKYMEHTALUEN 110 BHIOPAHHOMY SI3BIKY
IPOrPaMMHUPOBAHHUS

— 3HaTbh OCHOBHBIE AJITOPUTMBI U YMETh pa3padaTbiBaTh CBOM.

BrlenepeurcieHable yMEeHUs, 3HAHUS HapaBieHbl HAa (JOPMUPOBaHKE Y 00Yy4aIOIINXCS
CJEAYIOIUX 00X 1 MPO(ecCHOHATbHBIX KOMIIeTEeHIHI:

OK 01. BpiOupare cmocoObl pemieHus 3amad  npo(ecCHOHATBbHON ACSTEIBHOCTH,
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEJACTBA MOKMCKA, aHAIM3a W HUHTEPIpPETalUU
uH(popMalui ¥ MH(OOPMAIIMOHHBIC TEXHOJIOTMU MJI BBHIMOJTHEHHS 3a/1ad MpodeccHoHAIbHON
JIEATEIbHOCTH

OK 04. D¢ddexTuBHO B3aUMOICHCTBOBATH U PabOTaTh B KOJUIGKTHBE U KOMAaH/IE

OK 05. OcymiecTBisiTh YCTHYIO U IMUCBMEHHYIO KOMMYHHMKAIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEW COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 09 TIlonb3oBaTbcs mpodecCHOHATBHOW TOKYMEHTAIlMel Ha TOoCyAapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX

[IK 2.4. OcymiecTBisaTh pa3pabOTKy TECTOBBIX HA0OPOB U TECTOBBIX CIEHAPUEB IS
MPOrPaMMHOTO O0ECTICUCHUSI.

[1IK 2.5. IIpou3BOauTh MHCIEKTHPOBAHME KOMIIOHEHT MPOTPaAaMMHOr0 OOecredeHHs] Ha
MIPEMET COOTBETCTBUS CTaHIapTaM KOJIUPOBAHHUS.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB OCBOCHUS A CUMIIJIMHBI

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOEHUS — 3TO BBISBIICHUE, U3MEPEHUE U OLICHUBaHUE
3HAHUHW, YMEHUN U (QOPMUPYIOMIHUXCS OOMUX U MPOPECCHOHAIBHBIX KOMIIETEHIIUA B pamMKax
OCBOEHUS AUCIUIUINHBI.

B coorBercTBUM Cc ydyeOHBIM ITaHOM crnenuanbHocTH WH(MOpMannoHHBIE CHCTEMBI U
mporpaMMUpOBaHue, pabouedl mporpamMmoi IUCHUIUIMHBI OCHOBBI aNTOPUTMU3AIMH U
IIPOrpaMMHUPOBAaHUS MIPEAYCMATPUBACTCA TEKYIIUA U MPOMEKYTOUYHBIA KOHTPOJIb PE3YyJIbTaTOB
OCBOCHHUS.

3.1 ®opMbI TeKyL1ero KOHTPOJISA

Texkymuii KOHTPOJIb YCIEBAEMOCTH TNPEJCTABIISAET COOON MPOBEPKY YCBOECHHUS y4eOHOTO
MaTepuaia, peryJispHO OCYLIECTBIIIEMYIO Ha MPOTSHKEHUN Kypca 00yueHusl.

Texymuit KOHTPOIb PE3yNbTaTOB OCBOCHUS JUCHUHUIUIMHBI B COOTBETCTBUU C paboueit
IIPOrpaMMOMl ¥ K&JIEHJAPHO-TEMATHYECKUM IUIAHOM IPOUCXOAUT IIPU  HCIOJIB30BAaHHUH
CIEIYIOIINX 0053aTeTbHBIX (POPM KOHTPOJIS:

— BbINOJHEHUE U 3AWUMa NPAKMUYecKux pabom,

- IPOBEPKA BHITIOIHEHUS] CAMOCTOATEIHLHOU PabOThI CTYJEHTOB,

- IPOBEPKA BHITIOJHEHUS! KOHTPOJIBHBIX padoT,

Bo Bpems mpoBeneHHsI yueOHBIX 3aHATHH JOMOJHUTEIBHO HCIIONB3YIOTCS CIETYIOIe
(GOpMBI TEKYIIEro KOHTPOJSI — YCTHBIA OMNpOC, pelIeHHe 3aaad, TECTUPOBAHHE MO TeMam
OT/IENIbHBIX 3aHATHUH.

BoinosiHeHHe W 3a1IMTA MPaKTHYecKHX padoT. [IpakTudeckne paboThl MPOBOASTCS C
LHEIbI0 YCBOGHMS W  3aKpEIUICHUS TMPAKTUUYECKUX yMEHUHW U 3HAHUW, OBJIAJEHUs
npodeccuoHanbHBIMM KOMIETEHIUAMU. B X0/1e mpakTHueckoi paboThl CTYyI€HThI IPUOOpETaOT
YMEHHsI, TPEAyCMOTpeHHbIe pabouell TporpaMMOi UCHUIUIMHBI, Yyd4aTrcs HCIOJIb30BaTh
dbopMynbl, U TPUMEHATh pa3IMYHbIE METOJUKM pacueTa, AaHaJu3UpoBaTh IOJTYYEHHbIE
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PE3yIbTaThl U ACJIAaTh BBIBOABI, OIIUPASACH HA TCOPCTUYCCKUC 3HAHUA.

CnucoK MpakTHYECKUX padoT:
BBOI{ U BBIBOJA YHUCJI0BBIX JTaHHDbIX. IICJIO‘II/ICJICHHaH apn(])MeTmca

Yacts A

I.

Jano tpex3naynoe ymncno. Haiitu dncio, nmoiydyeHHOe Ipu MPOYTEHUH ero udp crpasa
HaJIEBO.

2. JlaHo Tpex3HAYHOE YUCIIO. B HEM 3auepKHYIIM NIEPBYIO CiieBa MU(PY U MPUITHCATU €€ B
KOHILIe. HaliTn mony4eHHoe 4ucio.

3. JlaHOo Tpex3Ha4yHOE YHCI0. B HEM 3a4epKHYIHU MOCIEAHION CIIpaBa MU(pPY U IPUTTUCATTH
ee B Hayasie. Haiitu noiaydeHHoe 4uciio.

4. Jlano Tpex3HauHoe uncio. Hailitu uunciio, nonyyeHHOE Npu NEpeCcTaHOBKE IIEPBOM U
BTOPOIl M (p 3aJTaHHOTO YHUCIIA.

5. JlaHo Tpex3HauHoe uucio. Haiitu 4ucio, mojiydeHHOE NpU NePECTaHOBKE BTOPOU U
TpeTbeil Hudp 3aJaHHOTO YKCIa.

6. JlaHo Tpex3HauHOE YHUCIIO, B KOTOPOM Bce UG PbI pa3nnyHbl. [loayuuTs mecTs uyncen,
00pa30BaHHBIX MPU MEPECTAaHOBKE HMU(P 3alaHHOTO YHUCIIA.

7. Jlano yeThIpex3HauHOE yucio. HaiiTu 4yrcio, moydyeHHoe Mpu MPOYTEHUH ero nudp
CIIpaBa HaJEBO.

8. Jano yerbipex3HauHoe 4yncio. Haiitu uncio, oOpasyeMoe mnpu nepecTaHOBKE MepBON U
BTOPOIl, TpeThe n ueTBepToii 1udp 3aaanHoro uncia. Hanpumep, u3 uncna 5434
noyuuTs 4543, u3 uucna 7048 — 784.

9. Jlano ueTsipex3HauHoe yucio. Haiitu yncno, obpazyemoe npu nepecTaHoBKe BTOPOil U
TpeTbeil nudp 3aganHoro uncia. Hanpumep, u3 uncia 5084 nomyunuts 5804.

10. {ano ueTsipex3HauHoe uncio. Haiftu ymcno, obpazyemoe mpu rnepecTaHoBKe JBYX
MEPBBIX U JBYX MOCIEAHUX IUdp 3a1anHOro uncia. Hanpumep, u3 uncna 4566 nony4uthb
6645, u3 uncna 7304 — 473.

11. Jlano ueThIpex3HauHOE 9nCiio. HaliTh cyMMy | IpoH3BEACHHUE ero udp.

12. Jlano HatypanbHOe uncio n (n > 9). HailTu 4uiciio equHUI] U YUCIIO IECATKOB B HEM.

13. Jano HarypaiibHOE 9ucIio 1 (n > 99). HaliTu 4uciio AECSITKOB U YUCIIO COTEH B HEM.

14. lano HarypaiibHOe 9uciio 1 (n > 999). HailTi 4ncio cOTEH M YHUCIIO THICSY B HEM.

15. Jlano Tpex3HauHoe yucio. HailTu 4yuciio eMHUI U YUCIIO IECATKOB B HEM; CYMMY U
IPOM3BEACHUE €ro .

Yacrs B
HaiiTn 3HaueHune BbIpaxeHust
D S A v et AT
- | Xt 0
T3 T3
2.
b= x(arctgz+ e~ *+3)
> | 34-e¥-1.
I=Trxy—tgz]
* b 1 [ _|_ (y._x)ﬂ | ly*x 3
== 1+ I y—x I 9 l 3
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x+y/(*+4)
a=(1+y) e—%-21 [/(x?-}-4)

T x%/24-sin?2

| 4-sin® (x+-5)
2+|x~—2x/u+x=y*)| X

a=1y-+
Y +‘y+x3/3|
0.
10 __2c0s (x— 'n-/ﬁ')
~ 1/2-}-sin?y
11. b 1 , zﬂ
~ T

12.

a=1n| (y—-—-VITl) (x|

13.

b""""""“ 51

14.

b = cos? (arctg?)

15.

b _ 1 4cos (y—2)
T x4/24-sin%2

«Y CJIOBHBII oniepaTop»

3ananmue 1.
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Ne sap. @YHKYUS
z—2 z >1.5
1 y=1{ 1+ z? 0<z<25
z - In| cos(z)| z <0
[ sin(2.32—1) x> 2.5
2 y=<{ 1—3In|1—=z| 0<z<25
; zi z<0
[ /tan(z2—1) Tz >1
3 y=4 2z 0<z<1
he"""‘“{z} z <0
z2—3 + 2.522 T >12.5
4 y =< e + 5+ cos(0.001z) 0<z<125
z? z <0
1+ /| cos(z)| x> 1
5 y=<xz+1 —05<z<1
1—a? < —0.5
25.-234+6-22—30 z>1.5
6 y=4 x+1 0<x<1.b
T x <0
1+=x Tz > 14.5
7 Yy=4 e~ 3<z <145
cos(z) r <3
In |1+ z| r > 3.8
8 y=4 e~ 28 <z <38
cos(z) r < 2.8
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(1 + \/cos(z) z >4
9 y={z+1 0<z<4
| 1—2? z <0
(e (=t8) z > 3.61
10 y=41 0<z<3.61
| £ z<0
(z z>15
11 y = { 22%,/|cos(2z)] 0<z<15
\ E—coﬁ[h] z <0
[ 1— /cos(2z) x> 2.5
12 y=1 z’—z 1<z<25
| 1+ 22 <1
( 2z z>45
13 y=1{ 1—In|1—2?| 0<z<45
e ” z <0
[ /In|z2—1] z>2
14 y=1{ —22° 0<z<?2
| Esin[z} z <0
(e~ (=+8) z > 3.61
15 y=1+¢1 0<z<3.61
L § z <0

3ananmue 2.

1.

Jlanbl mosioxuTenbHble yKMcia a, b, ¢ u d. BBIICHUTH, MOXKHO JM HPSIMOYTOJBHUK CO
CTOpOHAaMHU a, b yMECTUTh BHYTPH MPSIMOYTOJbHHUKA CO CTOpOHamMu C, d Tak, 4TOOBI
Ka)K7asi U3 CTOPOH OJHOTO MPSIMOYTOJbHHUKA ObUIa MapajuiebHa WK TepreHINKyIsIpHa
KaXJI0i CTOpOHE BTOPOro MpsMOYyrojbHUKA. OTBET MOJy4yuTe B TEKCTOBOW (opme:
‘MOKHO’ MJIM ‘HEJb3s .

JlaHbl IONOXKUTEIBHBIC YKCTA a, b, ¢, X. BBISICHUTH mpoiiger au kupmuy ¢ pedpamu a, b u
C B KBaJpaTHOE OTBEpCTHE €O CcTOpoHOW X. [IpocoBbIBaTh KUPNHUY B OTBEPCTHE
paspemiaercsi TOJBKO TakK, 4YTOOBl Kaxaoe M3 ero pedep ObUIO MapayjieibHO WU
NEPIEHIUKYIAPHO KaXaA0M U3 CTOpOoH oTBepcTusi. OTBET MOJIYYUTE B TEKCTOBOH (popme:
‘MOYKHO’ WJTH ‘“HEIb3s .
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3. Omnpenenuts, BOWJET JIM B KOHBEPT C BHYTPEHHUMH pa3MepamMu a U b MM NpsSMOYToJIbHas
OTKpBITKa pazMepoM ¢ u d mMm. [[ns pa3melneHuss OTKPHITKH B KOHBEPTE HEOOXOIMM
3a30p B | MM C KaX/10i CTOPOHBI.

4. Bacs mbITaeTcst BBICYHYTh ToJIOBY B (OPTOUKY pazmepamu a u b cm. [IpuHSB ycioBHO,
4TO €ro rojoBa — Kpyrias auameTrpoM d cM, OIpeaenuThb, CMOXKET i Bacs caenats 3T10.
J11s mpoX 0’k AeHHS TOJIOBBI B (DOPTOUKY HEOOXOIUM 3a30p B 1 CM € Ka)KJA0H CTOPOHBI.

5. Tox sBIsSIETCS BUCOKOCHBIM, €CJIM €ro Homep KpareH 4, oaHako u3 KpatHbix 100
BHCOKOCHBIMU SIBJISIFOTCSL Juib KpatHeie 400, manpumep, 1700, 1800 u 1900 — He
BUCOKOCHBIE ToJia, 2000 — BUCOKOCHBIN. J[aHO HarypanbHOE 4ucio n. OnpeaenuTsb,
ABJIIETCS JIU BUCOKOCHBIM IO/l C TAKUM HOMEPOM.

6. Jano memoe uucino k (1 <=k <= 365). Onpenenuth, kakuM Oyner k-ii neHp roxa:
BBIXOJIHBIM (Cy00OTa M BOCKPECEHbE) MU pabounM, eciau | sHBapsi — MOHENeIbHUK.

7. Jlanbl yerbipe nenbix yuciaa. OnpenenuTb CyMMy T€X U3 HHMX, KOTOPbIE KPaTHBI TPEM.
Omneparop 1UKIIA HE UCIIOJIb30BAaTh.

8. B uemmnuonate nmo gpyrd0Iy KOMaH/E 32 BBIMTPHIII JaeTcs 3 o4ka, 3a npourpsiar — 0, 3a
HUYbl0 — 1. I3BECTHO KONMYECTBO OYKOB, IOJNYyYEHHBIX KOMaHIOW 3a UIpY.
OnpenenuTh CIOBECHBIN pPe3yNbTaT UTPhI (BBIUTPHILI, IPOUTPHIIIT U HUYBS).

9. JlaHbl 1Be TpPOMKHM BEIIECTBEHHBIX uucen. B Kaxxaoil Tpolike Bce uucia pa3iHyHbIE.
Haiitu cpennee apudmernyeckoe CpeHUX YMCEN KaxJA0M TPOHKU (CpeJHUM Ha30BEM
TaKO€ YHUCJIO B TPOWKE, KOTOPOE OOJIbIlI€ HAWMEHBIIIETO U3 YUCEN JAHHOW TPOUKHU, HO
MEHBIIIC HauOOJIBIIIETO0).

10. BeiBecT Ha 5KpaH HOMEpP YETBEPTU KOOPAMHATHON IIOCKOCTH, KOTOPON MPUHAIICKUT
TOYKa ¢ KOOpAUHATaMH (X, y), IpU yciaoBu, 4to u . 0 x Oy

11. Onpenenuts, ABASETCS TU 33JaHHOE IIECTU3HAYHOE YHMCIIO cYACTIMBBIM. (CUacTIMBBIM
HA3bIBAIOT TAKOE MIECTU3HAYHOE YUCIIO, YTO CyMMa €ro MepBbIX TpeX Hudp paBHa cyMMe
€ro MoCJIEeIHUX Tpex 1udp.)

12. Onpenenuthb, SIBIASETCS JIM YUCIO a JeNUTelleM 4uciaa b wiam, HaoOOpoT, uucio b
nenuterneM yucia a. OTBETOM JOJDKHBI CIYXKUTh cooOmieHust "/la, oqHo W3 umcen
aBiseTcs aenuteneM apyroro" miau "HeT, HU OIHO M3 4MCeN HE SBISETCS JIEIUTEIEM
npyroro".

13. CocTtaBuTh MpoOrpamMMy HaXOXACHHUS CYMMBl ABYX HAMOONBIIUX M3 TPEX PazIUYHBIX
YHCell.

14. CoctaBUTh MpOrpaMMy HAXOKJEHUA TNPOU3BEACHUS [BYX HAUMEHBIIUX U3 Tpex
Pa3IMYHBIX YHCEIL.

15. Jlanbl ueThlpe BeHIECTBEHHBIX uuciaa. OINpenenuTb, CKONbKO M3 HUX OTPULATE/bHBIX.
OrnepaTop MKIIA HE UCIIOJIB30BATh

OmnepaTop NMKJIA ¢ MapaMeTPoOM

Yacmo A
1. Hanewaratp uncna cieayroumm o0pa3om: 2119.2
2018.2
108.2
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2. Hameuaratp uncna cieayronmm o0pa3oMm: 45445 44.2
44 43.5 43.2

25245242

3. HameuaTtaTp 4nciia caeayrommm oopa3om: 21204
22214

35344
4. Harmeyaratp 9nicia ClIeyrmumM o0pa3om: 16 15.5 16.8

1716.517.8

24 23.524.8
5. Hameuaratp uucna cieayronmm o0pa3oMm: 10104
11114
25254
6. HanewaraTs uncia cieayronmm o0pa3oMm: 2525.524.38
26 26.5 25.8

3535.534.8

7. OngnHa mtyka Hekotoporo ToBapa ctout 20,4 py6. Haneuatats Tabnuiy croumoctu 2, 3, ..., 20
HITYK 3TOT'O TOBapa.

8. Hamewararp Tabmuily COOTBETCTBUSI MEXIY BECOM B ()yHTaxX W BECOM B KWIJIOTpaMMax ISt
3HavyeHui 1, 2, ..., 10 pynToB (1 ¢pyHT =453 1).

9. HanewaraTth Tabnuily nepeBoja pacCTOSIHUN B Jl0MMax B CAaHTHUMETpbI Juid 3HavyeHuit 10, 11,
.ey 22 motima (1 groiim = 25,4 mm).

10. HamrewataTp Tabnuiy nepesoaa 1, 2, ... 20 gomnapos CIIA B py0nu 1o TeKyemMy Kypcy
(3HaueHHE Kypca BBOAUTCS C KJIaBUATYPHI).

11. HameuataTth Tabnuily yMHOKEHUS HA 7:

Ix7=7
2x7=14
9x7=63
12. HameuataTth Tabnuity yMHOXKEHUS Ha 9:
9x1=9
9x2=18
9x9=281

13. HaneuataTh Tabnuily yMHOXKEHHS Ha YHUCIIO 11 (3HAUEHUE 7 BBOJUTCS € KJIaBUaTypsl; 1 n 9).

14. Hanreyatats "cTtonbukom' 3Hadenus sin 2, sin3, ..., sin 20.
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15. Hanewararp Tabmuiy croumoctu 50, 100, 150, ..., 1000 r ceipa (ctoumocth 1 Kr chIpa
BBOJMTCS C KJIABUATYPHI).

Yacmo b

1. Berauciaute cymmy

2 10
St —t—
5 11
2. Berauciaute cymmy
1 1
1+ —+—+...+—
3 32 3
3. Bbrumcouth cymmy - - Ormepanuio BO3BEICHUS B CTCHCHb HE
UCIIOJIb30BATb.
1 1 1
l——4—— (=)™ 2.
4. BbIUHCIATE CYyMMY & ' VYcnoBHbIi omepaTtop W ONEPAIUIO

BO3BCJACHUA B CTCIICHD HE MCIIOJIb30BATh.

Yoo ¥l
X+ — .+

5. Berauciaute CyMMy 1] 3Ha‘leHI/Ie X BBOJUTCHA C KJIaBI/IaTprI.
2 3 4 11
I-Zx+2x? 20+ 4+ =510
3 5 1

6. Beruncnurte CYMMY . 3HaueHue X BBOJUTCA C KIIaBUATYPBhI.

7. VI3BeCcTHBI OLIEHKHM JABYX YYEHUKOB IO 4YeThlpeM mpeameraM. OnpenenuTh CyMMY OLEHOK
Ka)XXJI0r0 y4eHHKa. MacCuB He UCIIOJIb30BaTh.

8. M3BecTHBI pe3yNbTaThl IBYX CIOPTCMEHOB-TISATHOOPIICB B KAXKJIOM U3 ISITH BUJIOB CIIOPTa B
b6aimax. OmnpenenuTs CyMMy OallJIOB, TOJYYEHHBIX KaXJbIM CIOPTCMEHOM. MaccuB He
HCIIONIb30BATh.

9. B obnactu 12 paitonoB. MI3BeCTHBI KOTMYECTBO XKUTENICH (B ThICSYaX YEJIOBEK) U IUIOMIA b (B
2 .

KM~) KaXIoro paiiona. OmpeaeiuTh CPEAHIO TUIOTHOCTh HACEICHHS MO OOJACTH B IICJIOM.

Maccus He HCIOJIL30BaTh.

10. B oGnactu 12 paiioHOB. M3BECTHBI KOJIMYECTBO >KUTEIEH KaXJIO0ro paiioHa (B ThIcAdyax
YeNOBeK) M IUIOTHOCTh HaceJeHHs B HeM (Thic. uen./km2). OmpeaenuTh OOIIyI0 IIOMAAb
TEPPUTOPUU 00IacTH. MacCcHB HE UCTIOIL30BaTh.

11. B BegoMocTu yka3aHa 3apriaTa, BHIILUIAYEHHAS KAXIOMY U3 COTPYTHUKOB (PUPMBI 32 MECSII.
Ornpenenuth 00IIYI0 CYMMY BBITUTAUYE€HHBIX 110 BEIOMOCTH JIeHeT. MacCHB He UCIOJIb30BaTh.

12. V3BecTHa Macca KaIOTO MpeaMeTa, 3arpykaeMoro B aBTOMOOWIb. OmnpeaeauTh OO0
Maccy rpysa.

13. UsBectHO COIIPOTUBJICHHUEC KaXKAO0T'0 M3 3JICMCHTOB BHGKTquCCKOﬁ uenu. Bce aiaemMeHTH
COCOAMHECHBI IIO0CJIICAOBATCIIBHO. OHpe,Z[CJ'II/ITL 061_1_[66 COIIPOTUBJICHUEC IICIIH. Maccup He
HCIIOJB30BAaTh.

14. N3BeCTHO CONMPOTHUBIICEHHE KaXJOTO M3 AJIEMEHTOB JJIEKTPUYECKOM 1enu. Bce aiaeMeHTs
COeMHEHBI NapajuiensHo. OnpenenuTh 001Iee COMPOTUBIEHHUE 1IeTTi. MacCUB HE UCTIOIb30BaTh.
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15. B ob6nactu 10 paitoHOB. 3aaHbl TIIONIAIH, 3aCEBAaEMBbIC TIIIEHUIICH (B T€KTapax), U CPeaHss
YpOXalHOCTh (B LIGHTHEpPAX C IeKTapa) B KakJI0M paiione. OnpenenuTh KOTUYeCTBO MIICHUIIBI,
coOpaHHOE B 00J1aCTH, ¥ CPEAHIOI0 YPOKaHHOCTH 110 001acTu. MaccuB HE UCTIOIb30BaTh.

PemieHne npakTH4YeCKHX 327124 COPTHPOBKH MACCHBOB Pa3jIMYHbIMH
MeToIaMu

CnoxHocTh A

1. Hanucate mporpammy, COPTUPYIOLIYIO [0 BO3PACTaHMIO METOAOM BbIOOpa IVIABHYIO
JUaroHaJlb JByMEPHOI'O MACCHUBA LIEJIBIX YUCEIL.

2. Hanucate mnporpammy, COpTUPYIOIIYKO IO YOBIBAHHMIO METOJOM BCTABOK IVIABHYIO
JaroHaJlb JJBYMEPHOIO MAacCHBa LIEJbIX YHCEL.

3. Hanucate nporpamMmy, COpTHPYIOLIYIO IO BO3PacTaHUI0 METOJOM IIy3bIpbKa IJIABHYIO
JUaroHaJlb JByMEPHOIO MAacCHBa LIEJbIX YHCEL.

4. Hamucates mporpammy, COPTHUPYIONIYIO IO yOBIBAHHIO METOJOM BBIOOpa MOOOYHYIO
JUaroHaJlb JByMEPHOI0 MACCHUBA LEJbIX YUCEIL.

5. Hanucate mporpaMmy, COpPTHPYIOLIYIO IO BO3pPacTaHUIO METOAOM BCTABOK IOOOUYHYIO
JUaroHaJlb JByMEPHOIO MACCHUBA LEJIbIX YUCEIL.

6. Hanucate mporpammy, COpPTHPYIOLIYIO MO YOBIBAaHMIO METOAOM ITy3bIpbKa IOOOUYHYIO
JMaroHaJlb JJByMEPHOI0 MACCHBA LIEJIbIX YUCEIL.

7. Hanmcares mporpaMmy, COPTHPYIONIYIO METOIAOM BBIOOpAa JBYMEPHBI MAacCCHB IEJIBIX
ymcel. [Ipu 3ToM camoe ManeHbKOE YHUCIIO JTOJIKHO OKa3aThCsl B [IEPBOM 3JIEMEHTE IEPBOI
CTPOKH, a camo€e OO0JIBIIIOE B [TOCIIETHEM JIEMEHTE [1OCIIETHEN CTPOKH.

8. Hanucate nporpammy, COpPTHPYIOIIYI0 METOJOM BCTaBOK JABYMEPHBIH MAacCHUB LIEIBIX
yucen. [Ipu aTomMm camoe MajeHbKOE YNCIIO0 JOJKHO 0Ka3aThCs B IIEPBOM JJIEMEHTE IIEPBOU
CTPOKH, @ caMo€e 0OJIbIIIOE B OCIETHEM JIEMEHTE MOCIIeIHEH CTPOKH.

0. Hanucare mporpaMMmy, COpTHUPYIOLIYIO METOJIOM ITy3bIpbKa JBYMEPHBIM MacCUB LIEJIBIX
yucen. [Ipu aTom camoe MajgeHbKOE YNCIIO JOJKHO OKa3aThCs B IEPBOM 2JIEMEHTE IEPBOI
CTPOKH, a camoe OO0JIBIIIOE B MTOCIIETHEM JIEMEHTE MTOCJIETHEN CTPOKH.

10.  Hanwucarp mporpammy, COpTUPYIOILYIO 110 BO3PACTaHUIO MOCIEIHUI CTOI0EI IBYMEPHOIO
MaccHBa LebIX yncen. Mcrnonb30BaTh COPTUPOBKY BEIOOPOM.

11. Hanucate mporpaMmy, COpPTHPYIOIIYIO IO YOBIBAaHUIO MEPBBIM CTONOEL JBYMEPHOIO
MaccHBa LebIX yncen. Vcrnonb30BaTh COPTUPOBKY BCTABKOM.

12. Hanwucars nporpammy, COPTUPYIOIIYIO IO BO3PACTAHUIO NOCIEAHIOK CTPOKY ABYMEPHOTO
MaccHBa LebIX yncel. Mcrnonb30BaTh COPTUPOBKY MTY3BIPEKOM.

13.  Hanwmcare mnporpaMmy, COPTHPYIOLIYIO IO YOBIBAaHMIO IEPBYIO CTPOKY JABYMEPHOTO
MaccHBa LebIX yncen. Mcrnonb30BaTh COPTUPOBKY BCTABKOM.

Cnoxsocts b

1. Hanucars nmporpamMmy, COpTHUPYIOLIYIO CTPOKM JIBYMEPHOIO MacCcHBa LEJBbIX YHCEN IO
BO3PACTaHUIO CYMMBI 2JIEMEHTOB CTPOK M MCIIOJIB3YIOIYI0 COPTUPOBKY BCTAaBKOM.

2. Hanucare mnporpammy, COpPTHPYIOIIYIO CTOJOLBI JABYMEPHOTO MaccuBa 4YHCEN 110
yOBIBaHHUIO CYMMBI IOCJIEIHUX YETHIPEX YHMCET CTONOLa M HCIOJIB3YIOIIYI0 COPTHPOBKY
y3BIPHKOM.
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10.

11.

12.

13.

Hanmucate mnporpamMmy, COPTHUPYIONIYIO CTPOKHM JBYMEPHOIO MacCHBa 4YHCENI MO
BO3PACTAaHUIO CYMMBI IIE€PBBIX TPEX YHUCEI CTPOKM M HCHOJB3YIOLIYID COPTUPOBKY
BBEIOOPOM.

Hanucare nporpamMmmy, COpPTUPYIOIIYIO CTPOKH JBYMEPHOTO MACCHBA LIEJNBIX YUCET IO
yOBIBAaHUIO MTPOU3BEICHHUS SJIEMEHTOB CTPOK U UCTIOIB3YIOLIYI0 COPTUPOBKY BCTABKOM.
Hanucate nporpammy, COPTUPYIOIIYIO CTPOKHM JBYMEPHOIO MacCHBa IIEJIBIX YHMCEN IO
YOBIBAaHHIO CYMMBI 3JIEMEHTOB CTPOK M MCIOJIB3YIOIIYI0 COPTHPOBKY ITY3BIPHKOM.
Hanucate nporpammy, COpTHPYIOIIYIO CTPOKH JIBYMEPHOIO MAacCHUBa IEJbIX YHUCEN I10
yOBIBAaHMIO CYMMBI 3JIEMEHTOB CTpPOK, PACIOJOKCHHBIX BBINIE TJIaBHOW JHWaroHad,
HCIIOJIb3YIOLIYI0 COPTUPOBKY BCTABKOM.

Hamnucars nporpamMmy, COPTUPYIOIIYIO CTOJOIBI JBYMEPHOTO MAacCHBa IEJIBIX YHUCEN IO
BO3PACTaHUIO CYMMBI JJIEMEHTOB CTOJIOIIOB U UCTIOIB3YIOIIYI0 COPTUPOBKY BCTABKOM.
Hanucare mnporpaMmy, COPTUPYIOLIYIO CTPOKH JIBYMEPHOTO MAcCCHMBA YHCEN IO
BO3PACTaHUIO CYMMBI MOCJEIHUX TPEX YHUCET CTPOKHM M HCHOJB3YIOUIYI0 COPTUPOBKY
My3bIPbKOM.

Hanucate mnporpaMmy, COpPTUPYIOIIYIO CTPOKH JIBYMEPHOTO MAacCHMBa 4YHUCEN IO
BO3PAaCTaHUIO CYMMbI NEPBBIX ISTH YHUCENI CTPOKHM M HCIOJb3YIOUIYIO COPTHPOBKY
BCTaBKOM.

Hanucare nporpammy, COpTHPYIOIIYK0 CTPOKH JIBYMEPHOIO MAacCHBa LEJIBIX YHCEN MO
yOBIBAHUIO CYMMBI 3JIEMEHTOB CTPOK, PACIOJOKEHHBIX HI)KE TJIABHOW JTUAroHald, M
WCIIOJIb3YIOUIYI0 COPTUPOBKY ITY3bIPHKOM.

Hanucats nporpamMmy, COPTUPYIOLIYIO CTOJOIBI JIBYMEPHOIO MacCHBa LIETBIX YHCEN IO
yOBIBAaHUIO MTPOU3BEICHUS HIIEMEHTOB CTOJIOIA U HCIIOIB3YIOIIYI0 COPTUPOBKY BEIOOPOM.
Hanucare nporpammy, COPTHPYIOLLYKO CTPOKM ABYMEPHOIO MAcCHBa IIEJIbIX YHUCEN IO
yOBIBAaHUIO TIPOU3BEICHUS MEPBBIX TPEX AJIEMEHTOB CTPOK U MCHOJIB3YIOIIYI0 COPTUPOBKY
BCTaBKOMH.

Hanucare nporpammy, COpPTHPYIOIIYIO CTPOKH JIBYMEPHOTO MAacCHBA LEIbIX YHCEN I10
yOBIBAaHUIO CYMMBI AJIEMEHTOB CTPOK, DPACIOJOKEHHBIX HIKE TJIABHOW JUAroHalv, W
WCTIOJIb3YIOIIYI0 COPTUPOBKY ITY3bIPHKOM.

[Tpumep 3ananust matpuil B Python

m=10
n=>5
matrix = |
for i in range(m):
matrix.append([])

for j in range(n):

a = int(inpt())

matrix[i].append(a)

IIpumep BpIBOJIa MaTpUIbI HA SKPAH
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for i1 in range(len(matrix)):
print(matrix[i])
IToBTOpPHI B MaccuBe — JIeBbIH M NMPaBblii OUHAPHBIA MOUCK

Juneinvtit nouck

Ha Bxoa nmogaercst MaccuB, COCTOAILMN U3 LETOYHUCIECHHBIX 3JIEMEHTOB, YIIOPSA0YEHHBIX M0
BO3pacTaHuio. Takke momaercs LeIoe YHUCIO X, M3BECTHO, YTO B MAaCCHUBE HET JJIEMEHTOB,
paBHBIX MO 3HadeHHIO X. C MOMOIIBI0 JHMHEMHOTO MOWCKAa HaiiuTe MO3UIMI0 (MHACKC), Ha
KOTOPYIO HYXXHO BCTaBUTh OJJIEMEHT X (IIOJBHHYB OJJIEMEHTHI, CTOSIIHE CIpaBa), YTOOBI
COXPAaHUTh YIOPSAOUYEHHOCTh MAaCCHUBA.

TecTbl

Bxoonwvie oannvie Buoixoonwie oannvle
1248 0
0
34 106 208 3
301
135791113 6
12
14075 89 302 302 699 701 899 1000 7
700
122346788 5
5

Ilouck no3uyuu

Ha Bxon mopaercs maccuB, COCTOSILIMN W3 IEJIOYMUCICHHBIX AJIEMEHTOB, YIMOPSJIOYEHHBIX IO
BO3pacTaHuo. Takke mojaercs LEJI0€ YHMCIO X, M3BECTHO, YTO B MAacCHUBE HET JJIEMEHTOB,
paBHBIX 1O 3HayeHHIO0 X. C momMormibio OMHApPHOrO MOWCKA HaWIUTE MO3ULUI0 (MHIEKC), Ha
KOTOPYIO HYXXHO BCTaBHTb 3JIEMEHT X (TOABMHYB D3JEMEHTHI, CTOSIIME CIpaBa), YTOObI
COXPaHMTD YIOPSA0YEHHOCTh MacCHBa.

Bxoonwie oannvie Buixoonwie oannvie

1248 0
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34 106 208 3
301

135791113 6
12

14075 89 302 302 699 701 899 1000 7
700

122346788 5
5

EduHcmeeHHoe nponyueHHoe 4ucs10

JlaH yrops1oueHHbIH 1eJ0YMCICHHbIN MaccuB AUHBI N, coiepKallinii yHUKaIbHbIC 3HAUCHHS B
muanasone ot 0 1o N BximrounTenbHO. C MOMOIIBI0 OMHAPHOTO MOMCKA HAANTE €INHCTBEHHOE
IPOMYIIEHHOE Yncio U3 quana3ona 0-N.

Tectrl

Bxoonwvie oannvie Buvixoonwie oannwvie

123456

)

012346

012345

12345678910

AN O O W

01234578910

HHOekc nocaedHezo ssiemeHma 8 maccuse

B mporpamme 3amaH MaccuB, COCTOSIIMA M3 HEKOTOPOrO KOJHWYECTBA LEIOYMCIEHHBIX
sneMeHTOoB. Ha BXOa mporpammbl mepemaercs 1enoe yuciao X. Mcnonb3ys JTMHEHHBIA MOMCK
(moHBINA 00X0/ MaccuBa) HAMIWTE UHJIEKC TIOCEIHEr0 dJIEMEHTa B MacCHBE, KOTOPBIN OoJbIe
X U ABJISIETCA YETHBIM. BhIBEeIMTE HAAEHHBIA MHIIEKC HA DKPAH.

Ecnu nnnexc He HailneH, BepHUTe -1.

Tectsl
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arr=[1,12,4,7,11, 4, §]

Bxoonwvie oannvie Buoixoonwie oannvie
6 6
11 1
100 -1

Pecmopan

Bbl paboTaete HaJl MPOEKTOM ISl MECTHOI'O pECTOpaHa B YIPABIECHUH 3a1lacaMy UHIPEIUEHTOB.
Brnanenen pectopana xo4er 3HaTh, €CTh JIM Y HETO Ha CKJIaJIe ONpeAeNeHHbI NHIpeaueHT. Bam
JTaeTCsl CIMCOK MHIPEJUEHTOB, U BiaJelel] pecTopaHa cooOUlaeT BaM Ha3BaHUE WMHIPEIUEHTA,
KoTopelii oH wumeT. Hamummre ¢ynknuio Python, kotopas Oymer Bo3BpamiaTh, €CTh JH
WHTPEIAVCHT Ha CKJIAJIC WM HET, UCIIOJIb3Ysl OMHAPHBIN MTOVCK.

TecTbl

Bxoonwvie oannwvie Buvixoonwie oannvie
apple banana carrot lettuce onion tomato True
lettuce
flour sugar butter eggs milk True
eggs
carrot lettuce onion tomato False
broccoli
apple banana orange pineapple False
pear
beef chicken fish pork True
fish

JAvHamMu4yeckoe NporpaMmMmupoBaHue JAJIs MOMCKA IyTel

3aodaua o Ky3neuuke

PaccmoTpum cnenyromnytro 3amaqy.

[Tpumep 1
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Ha yucnoBoit mpsiMOi CUIUT KY3HEYMK, KOTOPBIA MOKET MPbITaTh BIIPABO HA OJIHY WJIM JIBE
enuuuipl. [lepBoHayanbHO Ky3HEUHMK HaxoAuTcs B Touke ¢ koopauHato (. CKoJIbKO
CYIIECTBYET CIIOCOOOB TSl Ky3HEUMKa J0OPAaThCs 10 KOOPIAUHATHI 47

[TonpoOyem cHavamna nepeOpaTh BCE BAPUAHTHI.

0 1 2 3 4 0 1 2 3 4
0] 1 2 3 4 0 1 2 3 4

Kax BUJHO, KY3HCUHNK MOXKCT IIATHIO crocodamMu JAOIIPbIraTb 10 KOOPAWNHATBI 4.

HOBTOpI/IM oACUCT, HEMHOTI'O €0 CTPYKTYPUPYH.

1. W3HayanpHO Ky3HEYMK HAXOIHWTCS B HyJeBOW KoopaumHaTe. CKOJBKO y HEro crnocoOoB
no6patbest 1o koopauHaTsl 1?7 Beero 1.

2. Ckonpko y Hero cmoco0oB noOpatbcst 10 KoopauHaTsl 2?7 B koopauHaty 2 OH MOXKET
nornacTth kKak u3 1, tTak u u3 0. To ecThb 2 cnoco0a.

3. Ckonbko y Hero cmoco6oB ao0parbes 10 3?7 AHAIOIMYHO IpPEbIIyLIEMY, HOMacTh B 3
MOxHO U3 1 1 2. Ho MBI MOMHMM, YTO B KOOPJAUHATY 2 MOKHO MOMACTh ABYMS CIOCOOaMHU.
B urore, nonyyaem 1 + 2 =3 cnoco0a.

4. HakoHell, CKOJIBKO CYILECTBYeT crioco6oB no6patbes 10 47 Tyaa nonagaem 1ubo u3 3. mubo
u3 2. Ilpuuem no 2 MOXHO m0Opathbecst AByMsi crocodbamu, a 10 3 — Ttpemsa. Hroro,

II0JIy4aeM OTBET K Hamlel 3amave: 2 + 3 = 5.
To ecTb uncO CIOCOOOB MONACTh Ky3HEUMKY B KOHKPETHYIO TOUKY — 3TO CyMMa CIIOCOO0B
MOMAacTh B KOOPJAMHATY, MEHbIIIYIO Ha 1, U B KOOpJIMHATY, MEHBIIYIO Ha 2.

[TonpoOyem Temneppb pemnuTh 3Ty K€ 3a1ady Uil OOIIEero ciydasi, Korja Ky3HeUHKy HY>KHO
nobpatbest 10 KoopAauHatel n>0. O0603HAYMM KOJIMYECTBO MAapIIPYTOB Ky3HEUHKA, BEAYIIUX B
TOYKy ¢ KoopauHaTod n, depe3d K(n). Torma npeapiaymiye cooOpakeHHMsT MOXHO 3amucarhb
CIIEYIOLINM 00pa3oM.

1. K()=1
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2. KQ2)=2
3. K3)=K(2)+K(1)=3
4. K@) =K@)+K2)=5

W B 001iem Buze:

K@ =K@G-1)+KG-2),i=2,3,..,n.

[TocnenoBarensHo BbluMciAs 3HaueHUs K(i), MbI B KOHEYHOM HUTOT€ HaWJIeM HYKXHOE
3HayeHue K(n). B 3ToM U COCTOUT OCHOBHAs UJI€s] AMHAMUYECKOTO MPOrPaMMHUPOBAHMUSL.

Ilpumeuanue

[Tonmydaennoe BeipakeHue st K(i) Ha3pIBaeTCs peKyPPEeHTHBIM COOTHOIIEHHEM, TOTOMY
YTO OHO CBSA3BIBAET YHCIIO B MOCIEAOBATEIBHOCTU C MPEABIIYIIUMHU 4ieHaMu. UToObl HaWTH
T000M WICH B TAKOU IMOCIICIOBATEILHOCTH, HY)KHO 33/1aTh HA4alIbHBIC JaHHBIC. B HameM cirydae
nocratouno 3anath K(0)=1 (BbipoxaeHHbIH ciydail, B Touky O eIMHCTBEHHBIM OOpa3oM
nonagaem u3 Hee xe) u K(1)=1.

[IpuBeneM peanu3alnuio HAIIETO AITOPUTMA.

Kon

foriin range(2, n + 1):
K[i]=K[i- 1]+ K][i- 2]

print(K)

print(K[n])

BriBon

[1,1,2,3,5]
5

CnoxHOCTh Takoro anroputma O(n), MOCKOJIBKY OH CBOJUT PEUIEHUE 3a/1a4U K 3aIIOJTHEHUIO
OJIHOMEPHOT'0 MaccuBa JUIMHBI n+1.

Ilpumep 2

Hemuoro momudummpyem npenpiaymyto 3agady. [lycTe Temepp Ky3HEUHMK CIIOCOOEH
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IpbIraTh BIpaBo Ha paccrosiHue 1, 2 m 3. Mbl XOTUM OINpEAEIUTh KOJIMYECTBO Pa3IMUHBIX
MapIIpyTOB Ky3HEUHKA, IPUBOAAIIUX €r0 B ONPEACICHHYIO TOUKY Ha IPAMOM.

HecnoxxHo noranaThCsi, YTO €CTh OAMH KJIIOYEBOH OTIMYMTEIbHBII MOMEHT — TElephb B
KOHKPETHYIO TOUKY 1 MOXHO IIONacTh U3 TOYEK ¢ KoopauHaramu i - 1,1 - 2,1 - 3. To ectp ans
JTAHHOM 3a/1a4M Hallle peKypPEHTHOE COOTHOLIEHHE Ha KOJU4ecTBO T(n) MapHIpyTOB Ky3HEUHKA,
BEAYIIMX B TOUKY C KOOPAUHATOH N, OyIeT UMETh BU]L

TO)=TG@-1)+TG@-2)+TG-3),i=3,4, ....

3adayva o pobome
Tonpko yTO Ha IpUMEPE KY3HCUYHMKA MBI PAaCCMOTPEIIN INPUHOUII OJHOMEPHOI0 AMHAMHUYECKOI'O
mporpaMmMupOBaHH. OIIHaKO qaCcTO BO3HHKACT HOTpe6HOCTB peliaTh 3aJa4d O HaXO0XICHUU
KOJIMYECTBA HYTeﬁ B IBYMCPHOM CJ1ydac. PaCCMOTpI/IM CJICAYIOIIYIO 3aa1y.

IIpumep 1

[Tycte y Hac ectb poOOT, CTapTYIOIIMH B JIEBOM BEpXHEM yriy ceTrkd. JlaHHbIi poOoT
3alporpaMMHUpPOBaH JIBUTAThCs TOJBKO BIPABO, BHU3 WJM MO JHAroHald BIPaBO-BHU3. MBI
XOTHUM UCCIIEZIOBATh, CKOJIBKUMH crioco0amu poboT moxet fnoitu ot Touku (0, 0) 1o Touku (X,

¥

Ha nmomois BHOBb NPUXOAWUT IMHAMHUYECKOE NpOrpaMMHpoBaHMe. Mes Ta *ke: oka3aTbCs B
KOHKPETHON KIJIETKE MOXKHO BCETO TpeMs Ccrioco0amMu — Mepenis U3 KIETKU ClieBa, U3 KIETKU
CBEpXY M U3 KJIETKM MO JIMaroHaiu cieBa-cBepxy. [loaTomy, ecnu 00O3HAYUTH KOJIUYECTBO
MapLIpyTOB 10 KJIETKU ¢ KoopauHatamu (i, j) depe3 P(i, j), CHOBa MOJy4yuM pEKyppeHTHOE
COOTHOILICHUE
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PG,))=PG-1,))+PG,j-1)+PG-1,j-1).

To ecTh omIMYME OT 3aJaYd C KY3HEYMKOM 3aKJII0YaeTCs B TOM, YTO 3arlOJHSCTCS HE
OJIHOMEPHBIM MaccuB, a TaOiuia. B KkadecTBe HA4YalbHBIX JIAHHBIX 3J€Ch HYXHO 3aJaTh
3HaueHus P 11 epBoii cTpoku U nepBoro cronbia, To ectb P(i, 0) =P(0,j)=1,tnei=0, 1, ...,
xuj=0,1,...,y.

Hanumem pcain3aliio HAICTO aJirOpruT™Ma.

Kon
x=3
y=4

P =[[0] * y for 1 in range(x)]
for 1 in range(X):

P[i][0] =1
for j in range(y):
P[0][j] = 1

for 1 in range(1, x):
for j in range(1, y):
P[i[j] = PLl[j - 11+ Pli - 111 + P[i - 11 - 1]
for line in P:
print(line)
print(P[x - ][y - 11)

BriBona

[1,1,1, 1]
[1,3,5,7]
[1,5, 13, 25]
25

I[aHHBIﬁ AJITOPUTM IO CYTH 3aKIIIOYACTCA B 3alIOJIHCHUHN Ta6J'II/II_IBI pa3sMepoM X HaA Y. B xoae aTo
pPEAIM3yETCA C MOMOIIBIO JABYX BJIOKCHHBIX I[MKIIOB. H03TOMy CJIOKHOCTBh JAHHOI'O aJIrOpruTMa

O(xy).

3aoaua o pobome c npenamcmeuamu
Monudunupyem 3agady U3 NpeAbLAYIICH CEKIIMU, BBEAS 3alPET Ha MOCEHICHHE HEKOTOPBIX
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KJICTOK.

Ilpumep 1

[Iycth Tenepb poOOT HE MOKET IIONACTh B KPACHBIE KIIETKU.

Xpanuthcs HHGOPMAITUS O HENPEOAOIUMBIX PEMATCTBUAX OyJEeT B OTACIHLHOM JIBYMEPHOM
maccuse Obstacle[x][y]:

o Obstacle[i][j] = 0, ecnu kneTky (i, j) pa3pelieHo nocenaTh;
o Obstacle[i][j] = 1, ecnu kneTka (i, j) — 3TO IPEHATCTBUE.

Torma B anroputM Hy)XHO J00aBUTh MPOBEPKY, SBISETCS JIM KIeTKa KpacHoW. WHbiMu
CJIOBaMM, €CJIM HaM BCTPETWJIAaCh MOAOOHAas KJETKa, Mbl TOYHO 3HaeM, 4TO B HeH poOoT
0Ka3aTbCs HE MOT, U KOJMYECTBO CIIOCOOOB MOMACTh B KpacHyw KieTky paBHO 0. Takxke mpu
3alaHUM  HadallbHBIX JQHHBIX HYKHO YYUTBIBaTh, YTO €CJIM IPU 3allOJIHEHUU IE€PBOU
CTPOKH/CTOJIONA TAaOJIUIBI BCTPETHJIOCH TMPEMATCTBHE, TO Jajiee MO CTPOKE/CTONOIY pPoOOTYy
HUKaK He MPONTH U OCTaBIIYIOCS YacTh HYXKHO OyzeT 3anoaHuTh 0.

3ana‘m I CAMOCTOATEC/IBbHOI'O PCIICHUA

Mapwipym ¢ naumenvuieii cmoumocmoio

B nporpaMme 3aaaHa LCJIOYHUCICHHAs MaTpulla IM[MPOHU3BOJIBHOI'O pasMepa. Ha BXOJ
NEepCAaHbl ABa LNECJIbIX YUCIIA X U Y TaKHUEC, YTO o0a oHH YKIIaJAbIBAKOTCA B pa3MCPHOCTb MAaTPHIIbI,
TO CCTb DJICMCHT MATpPHUIIbI C KOOpAUHATAMU (X, y') JOCTHIXXKHUM.

JlomycTuM, 4TO B KaXKIOM KJIETKE MATPHULBI IPUIIMCAHO HEKOTOPOE YUCIO — CTOMMOCTH
MIPOXO0XKJICHHS YEPE3 TaHHYIO KIETKY. /[[BUraTbcsi MOKHO TOJIBKO C YBEJIMYEHUEM KOOPJAMHAT 10
npsiMol win 1o auaro”anu. Hac mHTepecyer KOHKpeTHbIN MapmipyT u3 kieTku (0, 0) B KieTky
(X, y) uMeronMii HAMMEHbIIYI0 CTOUMOCTh. BbIBeInTE Ha KpaH CyMMY 3HaU€HUH AJIEMEHTOB IO

ATOMY MapuUIpyTy.
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Cost=[[1, 1, 1, 1, 1],
[100, 100, 100, 100, 1],
(1, 1, 1, 100, 1],

[1, 100, 100, 100, 1],

TecTnl

Bxonauble maHHEIE Brixognble JaHHBIE
4 8

4

3 202

3

0 1

0

MuHUMa/bHASI CKOPOCMb KY3HEYUKA

BcemomuuTe 33129y 0 Ky3HEUHKE, MphIraronieM Ha 1 u 2. MoaudunupyeM qaHHyo 3a/1a49y, BBEIs
CTOUMOCTH JUIsl KaXXJI0ro mpbbKKa. [lycTh cTouMocTH OyayT pazmuyHbl A KaxJAOW TOYKU U
xpansaTcss B maccuBe Cost, TakuM 00pa3oM CTOMMOCTb MPBDKKAa B TOUKY 1 OMpeaensercs
snauenuem Cost[i]. Haiimute MHUHHMaTbHYI0 CTOMMOCTb, 32 KOTOPYH) KY3HEUMK MOKET
nobparbest u3 Touku 0 10 n, e n — jpymHa MaccuBa Cost.

Tecmut
BxoaHnbie 1aHHBIE BuIxoaHbI€e JaHHBIE
11 1
1234 6
0000 0
14253082 7

Mampuya npensimcmeutl

Peanuzyiite anroputm ains poOoTta ¢ 3alaHHON MaTpHLel IPensITCTBUI.
Obstacle = [[0, 1, 0, 0],
[0, 0, 1, 0],

[1,0,0,0]]

IIpakTukym pemenus 3aaa4d Ha Haxoxkaenne HOJL u HOK
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[esieHnne orpe3ka

Ha Bxoa mporpamMmbl moparoTCs [1Ba pPa3iNMYHBIX JBY3HAYHBIX YHKCJIA: HA4YaJIO U KOHEI]
orpe3ka. HeoOXoArMMO BBIBECTH CyMMY BCEX HATypPaIbHBIX YHCET U3 3TOTO OTpe3Ka (BKIOYast
HAYaJIo U KOHEI), KOTOPBIE JENATCS Ha KaXAyI0 CBOIO IIUGPY, HE CUUTAs HYJIEH.

Tecmui

BxoaHble JaHHBIE BoIxoaHbIe JaHHBIE
10 1080
99
10 68
20
20 20
21
98 99
99
30 867
90

Haunbosbnui 001N JeJIUTe b

Peanusyiite ¢GyHKIUIO, KOTOpas HAa BXOJ MPUHMMAET MAaCCHB IIENbIX YHCEN M Ie4yaTaeT uX
HanOOJBIIINNA OOIINI JEIIUTEID.

Tecmui
BxoaHblie JaHHBIE BrIxoaHbie JaHHBIE
748 1232 4400 1364 44
123 1
2468 2
246-83 1
-2-4-6-8 2

Haumenbiee o01iee KpaTHoe

Hanummre QyHkiuio, KoTopasi IpMHUMAeT Ha BXOJ[ 2 YMClia U BO3BpalllaeT HauMeHbllee oo1ee
KpaTHOE ATHX 4Hcen, ucnonb3ys cBa3b Mexxay HOK u HO/I.

HporpaMMa AOJDKHAa NMPUHUMATh Ha BXOA ABa LCJIBIX YHMCJIa U BBIBOJWUTH HA 3KpaH PE3yJIbTaT
pa6OTLI BallIei Q)YHKI_[I/II/I — HAaNMCHBIICC o6mee KpaTHOC NICPEAaHHbIX YHUCCII.

BxoaHble JaHHDbIE BuixogHble JaHHBIE
126 252
12
1 1
1
7 14
14
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345 26910
234

I[IpakTUKyM peleHNs 32124 HA MOUCK MPOCTBIX YHCEJ
3ameuanue. Ilpu pewienuu gcex 3a0a4 UCNONb308aMb peuiemo Ipamocgena
1. HaiiTu npocTele yncia B 3aIaHHOM UHTEpBAJIE.
2. Haiitu nepBoe mpocToe 4ucio, cymma nudp kotoporo 6omsiie 8, a mpousseneHue udp
Menb1e 10.
3. Haiitu Bce mpocThie ABYy3HAUHBIC YHCIIA, 3aKaHYUBAIOIUECs HA UDpyY 3.

IIpakTKyM pemenns 3a1a4 ¢ yncaamu OudéoHay4u

Bwo1600 yucen @ubonauuu

CornacHo ompeneneHuo mnocienoparenbHoctd OuOoHau4H, 4TOOBI HAWTH N-€ YHCI0, HAM
notpeOyeTcs JIMIIb J1Ba MPEABIAYIINX: ¢ HOMepamu n-1 u n-2. Takum 0Opa3oM, HaM JTO0CTaTOYHO
XpaHUTh JUIIb UX. Vcnonb3ys 3T0 cooOpaskeHue, HANUIIUTe (YHKIUIO, KOTOpasi BBIBOAMUT N-¢
yucno duboHauyw, HCMONB3ys JUIIbL ABE IepeMeHHble (a U b) u aBe apudmernyeckue
OIepallnu: CII0KEHHE U BBIYUTAHUE.

JUis  maHHOTO TpUMepa MPUMEM COIJIAllIeHWe, YTO TMEpBbIE JBa 4YHCIA U3
nocnenoBarenbHocTd @rOOHaU4YM paBHBI 1.

@opmyna Bune
PexyppeHTHBIE COOTHOIICHUSI MOYKHO IpeBpallaTh B sBHbIC Gopmynbl. He Oynem BaaBaThesi B
JIeTanu, Kak 3To mpoucxoauT. CkaxkeM Iuiib, 4ro A yucen DubOoHauyyn C MOMOIIBIO
HEKOTOPBIX PACCYKICHUH MOXKHO BBIBECTH CIEAYIONIYIO (OpMYIly, M3BECTHYIO Kak Qopmyia

(1+\/_)n_( Zx/_n

F, = =

Hanummure nporpammy ¢ ucnonb30BaHUEM MOy math, KOTOpasi HOJy4aeT Ha BXOJ YKCJIO N U

bune:

neyvaraet n-e ynciao @udboHauyu, BeIYUCIsAA ero no popmyne bune.

Otrmerum, utro Qopmyna buHe TouHa MaTreMaTH4YeCKH, HO KOMIIBIOTEp ONEpUPYET JIUIIb
IpoOsSMU KOHEYHOM TOYHOCTH, U MPHU JEHCTBUAX C HUMH MOKET HaKOMUTHCS OIIMOKaA, TOATOMY
pe3ynbTaT CTOUT OKPYTJIATh.

Howmep wucaa PuboHayv4u
Hammmmre nporpamMmy, Kotopas BBOAWT HarypaibHOe uyuciao N , u, ecnm N — 4ucio
®uboHauuy, BBIBOAUT €r0 HOMEP B MOCIIEI0BATEIBHOCTH, @ €CJIM HET — BBIBOJUT YHCIIO -1.

Ilocaeduss yugpa wucaa PuboHavuu

Hanumivre nporpaMmMy, KoTopasi BBOJUT HaTypasbHOe Yucyio N U BbIBOJUT HA 3KpaH
nocjenHwo uudpy yncina Pubonaqyuu. [ HaxoxaeHus yuces PuboHaYYM peasn30BaTh
PEKYPCUBHBIHN aJITOPUTM

IIpoBepka BBINOJIHEHUSI CaMOCTOSITeNbHONW padoTbl. CamocTosTenbHas palorta
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HAIpaBlieHA HA CaMOCTOSITEIbHOE OCBOCHUE U 3aKpEIUICHHE OOYYaIONUMUCS MPAKTHICCKHX
YMEHUH U 3HaHUH, OBJIaZicHNe MPO(ecCHOHATBHBIMU KOMITETCHIIUSIMHU.

CamocrosiTenpbHas IMOATOTOBKA OOyYarOMIMXCs 1O  JUCHUIUIMHE Mpearojaraert
CJIeYIONIre BUIIBI M (POPMBI paOOTHI:

e Cucremaruyeckasi mpopaboTKa KOHCIIEKTOB 3aHATUH, y4eOHOU U CIICIUAITBHON TEXHIUYECKON
JUTEPATYPHL.

e (CamocCTOsTEeNIbHOE HW3YYCHHE MarTephalla M KOHCICKTUPOBAaHUE JICKIUU M0 y4eOHOU
CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

e BrInoJIHEHHE paCUETHBIX 33JIaHUM.

e OdopmiieHrEe OTYETOB M0 MPAKTUYECKUM paboTaM, U MOATOTOBKA K MX 3alIUTeE.

IIpoBepka BbINOJHEHHS KOHTPOJIbHBIX pador. KoHTponbHas paboTa MpOBOAUTCS C
LEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHUM M 3HAHUU U MOCJIEIYIOLIEro aHaln3a TUITMYHBIX OLIUOOK U
3aTpyJHEHH oOydaroluxcsi B KOHIIE M3y4eHHUs TeMbl Wi paszjaena. CoriacHo KajeHJIapHO-
TEMaTUYECKOMY IUIAHY AUCUMIUIMHBI OPEAYCMOTPEHO MPOBEAEHUE CIECAYIOIIMX KOHTPOIBHBIX
pabor:

3aganue 17151 KOHTPOJIbHOI padoThl Nel

Bapuanr 1
1. Onucars ctpykrypy ¢ umeneM AEROFLOT, conepskalryro ciaeayronme nosis:
* Ha3BaHME IYHKTa Ha3HAUYEHHUs peiica;
* HOMED peiica;
* TUII caMoJIeTa.
2. Hanucatb nporpammy, BBIIOIHSIIOIIYIO CIEAYIOIINE JEHCTBUS:

* BBOJ| C KJIABUATYPHI JAHHBIX B MAaCCUB, COCTOSIINI 13 cemu 3nieMenToB Tuna AEROFLOT;
3aMucy JOJKHBI ObITh YIOPSAOYESHBI IO BO3PACTaHUIO HOMEpA peiica;

* BBIBO/JI Ha DKPaH HOMEPOB PEMCOB U TUIIOB CAMOJIETOB, BBUJICTAIOIINX B ITYHKT Ha3HAYCHHS,
Ha3BaHUE KOTOPOI'O COBIIAJIO C Ha3BAHUEM, BBE/ICHHBIM C KJIaBUATYpBhl;

¢ €CJIM TaKuX peﬁCOB HCT, BbIJAATb Ha JUCIIIEeH COOTBCTCTBYIOIICC COO6H.I€HI/IG.

Bapuanr 2
1. Onucats crpyktypy ¢ umeHeM WORKER, coneprxamryro cnenyromme nosms:
* pamuus ¥ UTHULIMAIIBL PaOOTHHKA;
* Ha3BaHHUE 3aHMMAEeMOM JI0JKHOCTH;
* rOJ] MOCTYIJICHUsI Ha paboTy.

2. Hanucats nporpaMmy, BBIITOJIHAIOIIYIO CIEAYIOIINE AEUCTBUS:
* BBOJ C KJIaBUATyphl JJAHHBIX B MAacCUB, cocTOAIMN u3 necatu cTpykryp tuna WORKER;
3aIMCH JTOJKHBI OBITh pa3MeIleHbl 0 a(aBUTy.

* BBIBOJ Ha JIMCILICH (I)aMI/IJ'II/Iﬁ pa6OTHI/IKOB, yel cTax pa6OTBI B OpraHU3anuu IMpeBbIIIACT
3HAYCHHEC, BBCACHHOC C KIIaBUATYPHI;

¢ €CJIM TaKHUX pa6OTHI/IKOB HCT, BEIBCCTH Ha JHCILIEH COOTBCTCTBYIOLIICC COO6H.ICHI/IC.

Bapuanr 3

1. Onucars cTpykrypy ¢ umMeHeM TRAIN, conepkaiyro cneayromume mosis:
* Ha3BaHUE IMyHKTa Ha3HAUYEHUS;
* HOMEp M0e31a;
* BpeMsl OTTIPaBJICHHUS.

2. Hanucath mporpaMmy, BBITOJHSAIOUIYIO CIAEAYIOIINAE ICUCTBUS:
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* BBOJI C KJIaBHATyphl JAHHBIX B MACCHB, COCTOSIIIMNA M3 BOCbMH 3JieMeHTOB Tuna TRAIN;
3aMUCH  JOJKHBI OBITh pa3MelieHbl B al(aBUTHOM TIOPSJKE IO Ha3BaHHUSAM ITYHKTOB
Ha3HAYEHUS;

* BBIBOJ HA JKpaH HWHPOPMAIMU O TMOE3/1aX, OTHPABIISIOIIUXCS TIOCIE BBEICHHOTO C
KJIaBHATYPhl BPDEMECHHU,

¢ €CJIM TaKuX ITIO€310B HET, BbIJAAThH I1a JIHCILICH COOTBCTCTBYIOLICC C006H_[€HI/I€.

Bapuanr 4

1. Onucats ctpyktypy ¢ umeneM MARSH, conepxatuyto cienyromume mnoss:
* Ha3BaHUE HAYAJILHOIO IIYHKTA MApIIPYyTa;
* Ha3BaHWE KOHEYHOTO IMyHKTa MapuIpyTa;
* HOMEp MapIIpyTa.

2. Hanucatb nporpamMmy, BBIITOJIHSAIOIIYIO CIEAYIOIINE AEUCTBUS:

* BBOJ| C KJIaBUATypbl JAHHBIX B MAaCCHB, COCTOSAIINM U3 BOCbMH 3jieMeHTOB THHa MARSH;
3aMMcu JOJHKHBI ObITh YIOPSAI0UYEHBI IO HOMEPaM MapuIpyTOB;

* BBIBOJI Ha DKpaH UH(OpPMAIIMK O MapIIPyTe, HOMEP KOTOPOI'O BBEJICH C KJIIABHATYPHI;
* ©CJIM TAKUX MapUIPyTOB HET, BBIAATH HA JUCILICH COOTBETCTBYIOIIEE COOOIICHHE.

3amanue 1J151 KOHTPOJbHOM padoThI Ne2

Bapuanrt 1
Co3nats 3anuchk ¢ uMeHeM Volonter, copeprKalyro CleIyolye Mos:
«  OUO;
*  JICHb POXICHUS;
* 1o,
*  3aCIIyTH;
Hanucates nporpammy, BEIIOIHSIOIIYIO CIEAYIOIINE JEHCTBUS:
1) IIpou3BoauTh BBOJ C KJIABHATYPHI AAHHBIX B MAacCCUB, COCTOAIINN U3 N CTPYKTYp
tuna Volonter;
2) Ynopsao4uTh BBEIEHHBIE JaHHBIE IO JTHIO POXKICHUS;
3) Ilowuck no oxHOoMy M3 noJjeii; Ecinu faHHBIX HET, TO BBIBECTH COOOIIEHHE 00 3TOM
Y TIOTIPOCUTH IIPOU3BECTHU BBOJ;
4) BeIxoa U3 NporpaMmsl.
+ OpraHu30BaTh IPOrpamMMy C BBIBOJOM MEHIO HA dKPaH
+ onucaTh BIOKEHHYIO 3aMCh (0OpbIe Jiena: HoMep, /1aTa, OIHMCaHUe).

Bapmuanr 2
Co3znatp 3anuck ¢ UMeHeM Starosta, CoJAepKaIIyI0 CJIETYIONTUE TIOJIA:
e  OUO;
*  Ne rpymmsr;
*  3aChyru;
Hammcars mporpaMMy, BBITIOTHSOIIYIO CIEAYIOIINE TCUCTBUS:
1) IIpou3BoauTh BBOJ C KJIABHATYPHI JAHHBIX B MAcCUB, COCTOALIUN U3 N CTPYKTYp
THna Starosta;
2) YnopsiaouuTh BBEICHHbIE JaHHBIE 110 Ne rpymibl;
3) Ilouck mo omHomy u3 mojeit. Ecinu qaHHBIX HET, TO BBIBECTH COOOIIEHHE 00 3TOM
Y TIOIPOCUTH TPOU3BECTU BBO/I;
4) BsIxoa U3 IPOrpaMMBl.
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+ OpraHu30BaTh MPOTPaMMy C BBIBOJIOM MEHIO Ha JKPaH;
+ ommcarh BIOXXCHHYIO 3amuch (MH(MOpMAIUs O TPYIIE: KOJI-BO YEIOBEK, CPeAHHI Oa,
Ha3BaHHUE CICIHMATIBHOCTH).

Bapuanr 3
CosznaTh 3anuch ¢ UMeHeM Pioner, coepikalyro cieayrouue momis:
e  OUO;
*  JIeHb POXKJICHUS;
*  Jara BCTYIUICHHS B MMOHEPHI;
*  3aCIlyru;
Hanwmcats nmporpaMmy, BBITOJTHSIOMIYIO CIETYIOIINE ICHCTBHS:
1) IIpou3BoauTh BBOJ C KJIaBUATYPhI TAaHHBIX B MACCUB, COCTOSIIUN U3 N CTPYKTYp
tuna Pioner (mpouenypa);
2) Ynopsao4uTh BBeIEHHbIE JaHHBIE IO JaTe BCTYIUICHUS B IMOHEPHI;
3) Towuck no onHomy u3 nojei. Ecnu naHHBIX HET, TO BBIBECTH COOOIIEHHE 00 3TOM
U TIOTIPOCUTH IIPOU3BECTHU BBOJ;
4) BeIxoa u3 nporpamMmsl.
+ OpranuzoBaTth IPOrpaMMy ¢ BBIBOJIOM MEHIO Ha SKpaH
+ Onucarh BIOKEHHYIO 3aUCh (100pbIe Jesia: HOMEp, /1aTa, OMHCAHUE).

Bapuanr 4
Co3pnats 3anuch ¢ umeHeM Pekar, copeprkaltyto cieayromnye nous:
«  OUO;
*  JIeHb POXKJIEHUS;
* 1o,
*  KBaIM(UKALHNS,
*  CTax paboThl;
Hanucats nporpamMmy, BBIIOJIHSIOIIYIO CIEAYIOLIUE NEHCTBUSA:
1) IIpou3BoauTh BBOJ C KJIaBHATypbl JAHHBIX B MAaCCUB, COCTOSALIMN U3 N CTPYKTYyp
tuna Pekar (mpouenypa);
2) YnopsaouuTh BBEJIEHHBIE JaHHBIE IO CTaXY pabOTHI;
3) Iowuck no onHoMy u3 nojei. Ecin JaHHBIX HET, TO BBIBECTH COOOIIEHHE 00 ITOM
Y TIOTIPOCUTH TIPOU3BECTHU BBOJ;
4) BsIxoa U3 NporpaMmsl.
+ OpranuzoBaTrh IpOrpaMMy € BBIBOJIOM MEHIO Ha SKpaH;
+ Onucath BIOXKEHHYIO 3aITUCh (BUIBI XJ1e0a U MUPOXKHBIX, KOTOPBIE YMEET MeYb MeKaphb).

3anaHue 1151 KOHTPOJIbHOM padoThl Ne3

Bapmunanr 1
Hanucate mnporpammy ¢ onucanueM knacca «Student». Kiace pomkeH copepkaTh
ciefyomye nois: (GaMunus, UM, OTYECTBO, MOJ, JAEHb, MECSI U TOJ POXICHHS, TOJ
noctymieHuss Ha ydeOy. Kiacc nomkeH colepikarh CleQyOLIHMe METOJbl: METOABI BBOJA U
BBIBOJIA JIaHHBIX O CTYJEHTE, METOJ| BBIYMCICHHS rojla oKoHYaHus oOydenus. Ilpegycmorpers
KOHCTPYKTOp. B 0CHOBHOII IporpamMmMe IpoieMOHCTPUPOBaTh paboTy Kilacca.

Bapmuanr 2
Hanucate nporpammy c omnucanueM kiacca «Pokupatel». Kiacc nomken copepxarsb
cilenymoomue nojs: gamMuwins, UMs, OTYECTBO, JAE€Hb, MECSI] U TOJ POXKIEHHs, o0mas cymma
nokynok. Knacc 1oimkeH conepkaTh CIEOYIOIME METOJBI: METOABI BBOJA U BBIBOJA AAHHBIX O
MOKYTIaTese, METO/l BHIYMCIEHUS! CKUJKU JUISl TIOKyMaTess, KOTopasi 3aBUCUT OT OOIIed CyMMBbl
nokynok. [IpenycMoTpeTs KOHCTpYKTOp. B OCHOBHOI Iporpamme npoJeMOHCTPUPOBaTh paboTy
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KJ1acca.

Bapuanr 3
Hanucate mnporpammy c omnucanueM kinacca «Samolet». Knace npomken conepxartb
CJIEYIOIINE T10JI: NHBEHTApHBI HOMEpP, MapKy, MECALl U I'OJ] BBIIIYCKA, PEKOMEHAYEMBbIIl CPOK
sKkcIutyatanuu. Kiacc noimmkeH conxepkaTh CIEYIOLIME METOJbl: METOAbl BBOAA M BBIBOAA
JAHHBIX O CaMOJIETe, METOJ BBIUMCIIEHUS AaThl OKOHYaHMsI CpoKa 3Kiyarauuu. [IpegycMoTpeTs
KOHCTPYKTOp. B 0CHOBHOIi mporpamMmMe IpoieMOHCTPUPOBaTh paboTy Kilacca.

Bapuanr 4
Hanucate nporpammy c omnucanuem kiacca «Rabotnik». Kiacc gomkxen copepxarthb

CJIeAYIOLIME NOJs: (aMUIIMSL, UMSI, OTUECTBO, I€Hb, MECSI] U IO/ POXKIEHUS, O] TOCTYIICHHS Ha
paboTy, KOJIMYECTBO JeT (Ha CKOJIBKO OBbLI 3aKJII0YEH JOroBOp O mpueMe Ha padory). Kimacc
JIOJDKEH COZEepKaTh CIEAYIOLINE METO/Ibl: METObI BBOJIA U BbIBO/IA JAHHBIX O paOOTHUKE, METOJ
BBIUUCIICHHUS] J1aThl OKOHYaHWs Jorosopa. llpemycmorpers KOHCTpykTOp. B ocHOBHO#
porpaMMe poJIeMOHCTPUPOBATh paboTy Kilacca.

Crenudukanuy KOHTPOIBHBIX paOoT MpHBeIeHB! HIDKE B TaHHOM KoMIuiekte @OC.

CpoagHas Ta0JMua Mo NpuMeHseMbIM (pOpMaM M MeTOAaM TeKYyIero KOHTPOJs
OLICHKH pPe3y/1bTAaTOB 00y4eHUs

Pe3yiabTaTsl 00yyeHus
(ocBOCHHBIC YMEHHUsI, yCBOCHHBIE
3HAHUA)

®opMBbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3y/ibTaToB 00y4eHHs

OcBoeHHbIC YMEHUSA:

pacmo3HaBaTh 3amady W/wm mnpobimemy B | OrneHka MPaBUILHOCTH BBITIOJIHCHHUSI
npoecCHOHANFHOM ~ W/MIM  COLIMAJIbHOM | CAaMOCTOSITEIbHON pabOThI
KOHTEKCTE; Pemenue 3aay Bo Bpemsi 3aHATHS

KonTponbnas pabora Nol, Ne 2, No 3

aHAM3UPOBaTh 3a7ady W/WIH TpoOiIeMy |
BBIJICTISTH €€ COCTaBHBIC YaCTH;

Onenka MPaBUILHOCTH BBITIOJTHCHHS
CaMOCTOSITENIHOM paOOThI

Pemenne 3aau BO Bpems 3aHATHS
KonTponbnas paborta Nol, Ne2, Ne 3

OIPEAEIIATh ATAIbI PELICHUS 3a/1a4H; Onenka IIPABWJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI
Pemenue 3ama4 Bo Bpems 3aHATUSA

KonTponbHast padora Nel, Ne 2, Ne 3

BBISIBJIATH )51 B(I)Q)GKTI/IBHO HUCKaTbh OI_IeHI(a MMPaBUJIBHOCTU BBITIOJTHCHUA

uH(pOpPMAIIHI0, HEOOXOIUMYIO JIJIST PEIICHUS
3a/1a4¥l U/ WU TPOOIEMBL;

CaMOCTOSITENIbHOM pabOThI
Pemienue 3a1a4 Bo Bpemsi 3aHATHS
KonTponbnast padota Nel, Ne 2, Ne 3

COCTaBUTh IUIaH JeHCTBHUS;
HEO0OXOIUMBIE PECYPCHI;

ONPENIEIUTh

Onenka IIPABWJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3ana4 Bo Bpems 3aHATHUSA
KonTponbnas pabora Nel, Ne 2, No 3

BJIAJIETh AaKTyaJbHBIMH METOJIaMH palboThI B
npodeccuoHaNbHOM U CMEXHBIX cepax;

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3ana4 Bo Bpems 3aHATUSA
KonTponbnas paborta Nel, Ne 2, No 3

pcaIn30BaTh COCTaBJICHHBIN IIJ1aH,

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI
Pemenue 3a1a4 Bo Bpemsl 3aHATUS

49




Kontponbnas padora Nel, No 2, No 3

OIICHUBATh PE3YJIbTAT M MOCIEICTBUS CBOUX
JIEUCTBUN (CAaMOCTOSITEIHO WIJIH C TIOMOIIIBIO
HaCTaBHHKA)

Onenka IPaBUIBHOCTU
CaMOCTOSITENIbHOM paOOThI
Pemenue 3aa4 Bo Bpems 3aHTUSA
Konrponbnas padora Nel, Ne 2, Ne 3

BBITIOJTHEHUA

OTIpeIeIATh 3a/1a4u TUIST noucka | Ouenka MPaBUJIBHOCTH BBITIOJTHEHUS
UHPOpPMALIUK;  ONPEACIATh HEOOXOUMBIE | CAMOCTOSITEIBHON paboTHI

UCTOYHUKM  MH(OpMalMM; IUlaHUpoBaTh | Pemienue 3agayd BO BpeMs 3aHATUS

MPOLECC MTOUCKA; KonTponbuas padorta Nel, Ne 2, No 3
CTPYKTYpHUpPOBAThH nonyyaemyto | OueHka [IPaBUIBHOCTU BBIITOJIHEHUSA

uHpopmaruio;

CaMOCTOSITENIbHOM pabOThI
Pemenne 3aau BO BpeMs 3aHATHS
Kontposbnast pabora Nol, No 2, No 3

BBIJICJIAT HanOojiee 3HAUYMMOE B IEpeyHe
uH(pOpMallMK; OLEHUBATh MPAKTHUECKYIO
3HAUYUMOCTb pe3yJIbTaToB MIOMCKa;
0(OpPMIIATH PE3yIbTaThl TOUCKA.

Onenka IPABUWJIbHOCTH BBITIIOJIHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenne 3aau BO BpeMs 3aHATHS
KonTponbnas padota Nel, Ne 2, No 3

YcBoeHHbBIE 3HAHNA:

aKTyaJIbHBIN npohecCHOHATBHBIN "
COLMAJIbHBIN KOHTEKCT, B KOTOpOM
MPUXOIUTCS pabOTaTh U KHUTh

Konrtponbnas padora Nel, No2, Ne 3
VYCTHBIM ONPOC U BBINOJIHEHUE IMPAKTHYECKUX
3aJIaHUM BO BPEMsI 3aHATHUS

OCHOBHBIE HCTOYHUKH HH(POPMALIUH U PECYPCHI

Kontponbnas padora Nel, No2, Ne 3

AN pelleHds  3a1a4 M NIpoOneM B | YCTHBIM OMpOC U BBIMOJHEHHE MPAKTHYCCKUX
HpO(bQCCI/IOHaJ'IBHOM I/I/I/IJ'II/I COoIIMaJIbHOM SaIIaHI/Iﬁ BO BpeM;[ 3aHATUA

KOHTEKCTE

AJITOPUTMBI BBITIOJTHCHHS pabor B | Konrponbnas padora Nel, No2, Ne 3

po(heCcCHOHATBLHON ¥ CMEKHBIX 00JIaCTAX

VYCTHBIM ONPOC M BBINOJHEHUE MPAKTUYECKHUX
3aJlaHU BO BpEMsI 3aHSATHS

METOAbl pPaboOThl B TPO(PECCHOHANBHOW H

CMEXHBIX chepax

Kontposnbnas padota Nel, No2, No 3
VYCTHBIM OMPOC M BBINOJIHEHUE MPAKTHUYECKHX
3aJIaHUI BO BPEMsI 3aHATHUS

CTPYKTYpY IJIaHa [Tl pEIICHUs 3a1a49

Konrtponbnas padora Nel, Ne2, Ne 3
YCTHBII ONpPOC M BBINOJIHEHUE MPAKTUYECKHX
3a/laHU BO BpPEMsI 3aHATHS

MOpAAOK OLCHKU PE3YJIbTATOB PCIICHUSA 3adad
HpO(bCCCHOHaHBHOﬁ ACATCIbHOCTHU

Kontposnbnas pa6ora Nel, No2, No 3
VYCTHBIM ONMPOC M BBINOJIHEHUE MPAKTHUYECKHX
3aJIaHUI BO BPEMsI 3aHATHUS

HOMCHKJIATYPbI I/IH(i)OpMaHI/IOHHI)IX
HCTOYHHKOB, MMPUMCHIACMBIX B
npohecCHOHaTbHON AEITEIHbHOCTH;

Konrtponbnas padora Nel, Ne2, Ne 3
VYCTHBII ONpPOC M BBINOJIHEHUE MPAKTUYECKUX
3a/IaHUI BO BpEeMsI 3aHATUS

HpUEMBbI CTPYKTYpPHUPOBAaHUS HH(DOPMAIIH;

Konrponbnas padora Nel, Ne2, Ne 3
VYCTHBII ONpoC W BBIOJIHEHUE MPAKTUYECKUX
3a/IaHUl BO BpEeMsI 3aHSATHUS

dopmat odopmieHHUs pe3yJbTaTOB IMOMCKA
uHbOopMaIuu.

KonTponbnas padota Nel, Ne2, Ne 3
VYCTHBI ONPOC U BHINMOJIHEHHE MPAKTUYECKUX
3aJlaHU BO BpEeMsI 3aHATHS

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU
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[IpomexxyTounasi aTrecTanus Mo AucUUIUIMHE B (Qopme 3avera B 3 cemectpe,
nuddepeHIMpPOBaHHOTO 3a4eTa B 4 ceMecTpe U B GopMe dK3aMeHa B 5 ceMmecTpe, crienudukams
KOTOpOro coiepkUTcs B JTaHHOM KoMIuiekTe POC.

OOyuaromuecss JONYCKAalOTCA K cJade »HK3aMeHa IIpU BBINOJIHEHHMM BCEX BHJIOB
NPAaKTUYECKUX U KOHTPOJIBHBIX PadoT, MPEIyCMOTPEHHBIX pabodeil MporpaMMoi U KaJleHJapHO-
TEMaTUYECKUM IUIaHOM JUCLUIUIMHBL.

HToroBasi KOHTpOJIbHAs paboTa MPOBOJUTCS 32 CUET BPEMEHHU OTBEJCHHOTO Ha M3ydYCHHE
JUCHMIUIMHBL. [Ipu yclioBHM CBOEBPEMEHHOTO M KAayeCTBEHHOI'O BBIIOJHEHUS OOydaroUIMMcs
BCEX BUOB PabOT, MPEeyCMOTPEHHBIX Paboyei MporpaMMoi TUCIUILTHHBI.

IlepeyeHb BONPOCOB K IK3aMeHY
3arpy3ka u yctaHoBka Python
Beenenue B Python. IlepemenHnbie, KOHCTaHTBI. THITBI TaHHBIX.
Omnepatopsl, BelpaxkeHus1. BBOI-BbIBO/ TaHHBIX.
Y CIIOBHBIEC BRIPKEHUS: OTIEPAIlUU CPABHEHUS, JIOTHUECKUE OIIEPAIINH, OTIepaTop in
Betenenus B Python
ukisl B Python.
Crpoxku. bazossie oneparuu. @yHKIIMU U METOJIbI CTPOK.
Cnucku. bazoBsie oneparuu. @yHKIIUN 1 METOJIbI CIICKOB.
. Cnucku. I'enepaTopsl cnuckoB. BiioxkeHHbIE CIIUCKU.
10.  Koprexu. ba3osble onepauuu.

000 N O LA L

11. CnoBapu. Co3nanue, 6a30Bbie oneparuu. MeTo bl ClIoBapeil.

12. MmuoxectBa. bazoBbie onepanuu. ['eHepaTopbl MHOXKECTB.

13.  Oyukumu. [lepenaya mapamerpoB B (pyHkuuioo. OOnacTé BUIMMOCTH TNEPEMEHHBIX B
Python.

14. OyHKIMOHANbHBIE BO3MOXKHOCTU Python (ssamOna-dyHkuu u T.4.)

15. Mopaymu. [logxntouenne GpyHKIMOHAIBHOCTH MOJYJIS B INI00AJIbHOE MPOCTPAHCTBO UMEH.

YcTaHOBKa MICEBIOHUMOB
16.  Moxaynu math u random

17. Monynu locale u decimal

18.  Pabora c ¢aitnamu B Python.

19.  Pabora ¢ ¢aitnamu popmara CSV

20.  OOpaboTka 3HaUEHUH 1aThl U BPEMEHU

4 Cucrema ouneHuBanus komiuiekTa @OC Tekylero KOHTPOJs U NPOMEKYTOYHOM
aTTrecTanuu

Kputepunu oneHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBINOJHEHUS, YHUTAEMOCTb TEKCTa, I'PAMOTHOCThb
(TepmuHOIOTHYECKas U opdorpaduyeckas), MOJIHOE PaCKPhITHE TEMbl KOHCIIEKTA.

«4» (XopolIo) — TeMa KOHCIIEKTA PAcKpbITa, OJHAKO MaTepuall U3JI0KEH HEIOCTATOYHO
JIOTUYHO; aKKypaTHOCTh BBITIOJTHEHUS, YUTAEMOCTh KOHCIIEKTAa, IrPaMOTHOCTh
(TepMuHONIOTHYECKas U opdorpaduueckas).

«3» (YHAOBIIETBOPUTEIHHO) — MaTepUall U3JI0KEH HEJIOCTATOYHO JIOTMYHO, HEAKKYpPaTHOE
BBINOJIHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTh (TEpMHHOJIOTHYECKas U oporpaduyeckas),
TeMa KOHCIIEKTa pacKphiTa HE B IOJIHON Mepe.

«2»  (HeyIOBIETBOPHUTEIbHO) — MaTepuall M3JIOKEH HEJIOTMYHO, JOMYIICHbI
TePMUHOJIOTHYECKHE U opdorpaduueckue omuOKu, HEPa30OPUYUBHIN MOYEPK, TEMa KOHCIEKTa
HE pacKphITa.

Kpurepun oueHnBanus 3aaHUi NPAKTHYECKUX PadoT.

[IpakTruyeckas paboTa OLIEHMBAETCS MAKCUMAIbHO OLEHKON «5» (OTJIMYHO).

Kaxxnoe 3amanne orieHUBaeTCs MaKCUMaIBHO OIEHKOU «5» (OTINYHO).

Ilo pe3ynbraram OLIEHNBAHUS BCEX 3aJaHUN OLICHKA COOTBETCTBYET CPEAHEM.
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Kpurepuu onieHnBaHusI pellieHUH 3a1ad.

«5» (OTJIIMYHO) — COCTaBJICH MPAaBUJIBHBIA AJTOPUTM PELICHUS 3aJauyd, B JOTHYECKOM
paccyXIeHHH, B BEIOOpE HOPMATHBHBIX UCTOYHUKOB U PEIICHUH HET OIMOOK, MOJyYeH BEepHBIN
OTBET, 33aJlauya pellieHa PalliOHAIBHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJEH INPAaBWIbHBIN aJrOPUTM pEUIEHMs 3a/adyd, B JIOTHUECKOM
pacCyXJI€HUH U pEIIEHUH HEeT CYHIECTBEHHbIX OMMOOK; MpaBWJIBHO CJAelaH BbIOOp
HOPMATHUBHBIX MCTOYHHUKOB; €CTh OOBSICHEHHE PEIICHHs, HO 3ajjaua pelieHa HeparroHaTbHBIM
CIocoO0OM WIIH JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MTOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTEIbHO) — 3aJaHUE BBIMIOJIHEHO, B JIOTUYECKOM pPAaCCYXKJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JOIMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIIHLHO) — 3a/1a4a pelIeHa HEMPABUIBHO.

Kpurtepun oneHuBaHns KOHTPOJIBbHOM PadoThI
3ajaHue K KOHTPOJIBHOM paboTe COCTOMT M3 ueThipex 3ajad. Kputepuil oneHuBaHus
CIEAYIOLIUI:

Permiensl Bce 4 3a1au «OTIIMYHOR,

Pemensl nto0ble 3 3a1a4n «XOPOLIO»,

Permiena nmo0bie 2 3aa4il «yJOBICTBOPUTEIBHO,

Pemeno menee 2 3aa4 «HEYOBIETBOPUTEIHHOY.

Kpurepun onieHuBaHNs 0TBETOB 110 IK3aMEeHALMOHHBIM OnJieTaM.
DK3aMEHAIMOHHBIN OUJIET OLIEHUBAETC MAKCUMAJIbHO OLIEHKOM «5» (OTJIMYHO).
B sKk3aMeHannoHHOM OmileTe JBa BOIIPOCA.

IepBblif BOIPOC MaKCUMAaJIbHO OLIEHUBAETCS OLIEHKOM «5» (OTIMYHO).

Bropoii Bonpoc MakCUMalbHO OLEHUBAETCSI OLEHKOHN «5» (OTIMYHO).

o pe3ynbTaTam OLlEHHBaHUS JIBYX BOIIPOCOB OLIEHKA COOTBETCTBYET CPEIHEM.

IIpy oneHMBAaHUU MPAKTUYECKOH M CaMOCTOATENIBHOM pabOThl CTYJEHTa YUUTBIBAETCS
cienyrouiee:

- KQYeCTBO BBIIOJHEHUS IPAKTUYECKON YacTH pabOThI;

- KauecTBO 0(hOpMJIEHHUS OTYETA MO padboTe;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI IIPH 3aLUTE PAOOTHI.

Kaxxnprit Bug pabOThI OIIEHUBAETCS 110 TISATH OANBHOMN IITKAJIe.

«5» (OTIMYHO) — 3a NTyOOKOE M MOJIHOE OBJIAJICHUE COJepKAHUEM yueOHOTro MaTepuaa,
B KOTOpOM OO0ydYaromuiics CBOOOJHO U YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHUE MPaKTUUYECKU
IPUMEHSTh TEOPETUYECKHE 3HAHU, BHICKa3bIBaTh 1 000CHOBBIBATH CBOM CYXJIeHHs. O1eHKa «5»
(0TNIMYHO) mpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (xopomio) — ecnu OO0ydYarolMiics MOJHO OCBOMJ Y4eOHBIH MaTepuai, BiajaeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTUPYETCs B M3YyYEHHOM MaTepuaje, OCO3HAHHO
IpUMEHSET TeOPeTUYECKHE 3HaHUS Ha MpaKTHKe, TPaMOTHO M3JaraeT OTBET, HO COJepXKaHHUEe U
¢opMa 0TBETAa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIM O0yJaromuiicss oOHapyKUBaeT 3HAHWE U MMOHUMaHUE
OCHOBHBIX TOJIOKE€HUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEMoJIHO, HEMOCJeI0BaTeNbHO,
JIONYCKAaeT HETOYHOCTH, B NPUMEHEHUH TEOPETUYECKUX 3HAHMM INpH OTBETe Ha MPaKTHKO-
OpUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHbBIE CYXKICHHUS.

«2»  (HEeylOBJIETBOPUTENBHO) — e€clId OOyd4aroIluiCs HMMEeT Ppa3pO3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JOMYCKAaeT OLIMOKM B ONpPENEeNIeHUH 0a30BBIX MOHATHUH, MCKa)XaeT HX
CMBICJT; HE MOXKET MPAKTUYECKU PUMEHSTh TEOPETUUECKUE 3HAHMUSL.

Tect oueHuBaercs mo nATH OaTBHOW HIKAJIE CIEAYIOIUM 00pa3oM: CTOMMOCTh Ka)J10TO
Bompoca 1 6ami. 3a mpaBUIBHBIN OTBET CTYJEHT moiydaeT | 6ami. 3a HeBepHBIN OTBET WU €ro
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OTCYTCTBHUE OaJlIbl HE HAUUCIISIOTCS.
Onenka «5» cootrBercTByeT 86% — 100% npaBUIBHBIX OTBETOB.
Onenka «4» coorBercTByeT 73% — 85% npaBUIBHBIX OTBETOB.
Onenka «3» coorBercTBYeT 53% — 72% npaBUIBHBIX OTBETOB.
Onenka «2» coorBercTByeT 0% — 52% npaBUIIBHBIX OTBETOB.
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