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1. HEJb OCBOEHUS JUCHUIIJINHBI

Lenb ocBoenus aucuuiuinbbl «IIporpammupoBaHue Ha s3bIKE BBICOKOTO YPOBHS» COCTOUT
B (OpMHUpOBaHMM y OOYyYArOIIUXCA TEOPETUYECKHX 3HAHUKW B OOJIACTH AITOPUTMU3ALUU H
COBPEMEHHOTO IPOTPaMMHUPOBAHMSI, BKIIOUAIOMIETO B ¢€0s METOAbI IPOCKTHUPOBAHUS, aHATTN3A U
CO3JIaHMs TIPOTPAMMHBIX MPOYKTOB, OCHOBAHHBIX Ha MCIIOJIb30BAaHUH CTPYKTYPHON M OOBEKTHO-
OPHUEHTHUPOBAHHOW METOJOJOTMM M MPAKTUYECKUX HABBIKOB COCTaBJICHHUS aJIFOPUTMOB,
BOILIOIICHHS UX Ha A3bIKE IPOrpaMMUpoBaHus Python, TecTupoBaHus ¥ OTIAIKH aarOpUTMOB/
[Ipu 5TOM 3a0auamu TACIUIINHBL SBISAIOTCS:

e npuoOpereHHe OOYYAIONIMMHCS 3HAHWH OCHOBHBIX IPHHIHUIIOB CTPYKTYpPHOTO,
MOJYJIBHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO [IPOrpaMMHUPOBaHMUSI, IPUHLIUIIOB
COCTaBJICHUS JIITOPUTMOB, 0a30BbIX KOHCTPYKLUN M3y4aeMbIX SI3BIKOB
MIPOrpaMMHUPOBAHMSI, 3TANIOB PEIICHHUS 33/1a4 Ha KOMIIBIOTEPE;

® TMpPUMEHEHHE CHHTAKCHCa S3bIKa MporpaMmupoBanus Python mis Hammcanus mporpamm,
peanr3yroNMX 3aIaHHBIN aITOPUTM;

e OBJaJcHHE OOYYAIOUIUMHUCS METOJaMH IOCTPOCHHSI OJOK-CXEMbl aJrOpPUTMOB U
HaBBIKAMH PEAN3aI[H AJITOPUTMOB HAa KOHKPETHOM SI3bIKE ITPOTPaMMHUPOBaHwMst/

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

2.1. Muctmmmaa «lIporpaMMupoBaHie Ha SI3bIKE BBICOKOTO YPOBHS» K JUCIHUIUTAHAM TIO
BBIOOpPY dYacTd, (opmupyeMoll ydacTHMKaMu 0Opa3zoBaTelbHbIX OTHOmeHU broka 1
JycuumiuHel (MOIYIM), UIMEET TECHYIO CBS3b C IPYTHMMH JTUCIUIUIMHAMU.

2.2. B Tabnuiie mpuBeACHBI MPEAINICCTBYIOMIME U MOCISAYIONTNE TUCITUTIINHBI, HAlIPaBJICHHBIC
Ha (opMuUpOBaHUE KOMIIETEHIIUN TUCITUTUIMHBI B COOTBETCTBUHU ¢ MaTpuIlei kommerenuuid OII.

IIpenmecTByomme 1 nocjaeaywomme JHCHUIITHHBI,
HanpaBJieHHbIe HA (JOPMHUPOBaHHE KOMIIETEHIUIi

Ne
/ [IpenmecTByromuye JUCIUTLTAHBI [Tocneayromnue TUCIUTUTHHBI
n/o
1 AJNTOPUTMBI ¥ CTPYKTYPBI JJAHHBIX Teopust A3bIKOB MPOTPAMMHUPOBAHUS U
OCHOBBI IPOTPaMMHUPOBAHUS METO/IbI TPAHCIISIIHN

OneparoHHbIC CUCTEMBI B CETH
AHanu3 TpeboBaHU K pa3paboTKe
POTPaAMMHOTO 00ECTICUCHHSI




[Inanupyemsle

3. INTAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSA

pe3yabTaThl  OCBOCHUS

obpazoBatenbHOl  mporpammer  (OI) —

KOMITETEHITUN OOYyJarOMIMXCsl ONPEICNIIOTCS TPEOOBAHUSIMH CTaHAApTa IO HAMPABICHUIO

MOJITOTOBKH (CIENUANBHOCTH) U (POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuuel komrereHuui OI1

No Homep/ HaumenoBanue B pesyabTare n3yueHus M CHMIIIHHbI
/i HHJIEKC KOMIIeTeHIIUH o0yuarommecsi J0JIKHbI:
KOMIIETEHLIMH (u1u ee yacTu)
1 2 3 4
[K-2. Crniocoben 000cHOBATH [1K-2.1. Pa3zpaOaTpiBaeT u ynpasiser
1. MIPUHUMAaeMbl€ IPOEKTHBIE | IPOEKTaMU, U PEaIU3yeT UX C
pEeLIeHHUs, OCYILIECTBIATh HCII0JIb30BAaHUEM COBPEMEHHOTO
[IOCTAaHOBKY U BBIIIOJIHEHUE | IPOTPAMMHOTO 00€CIIEUEeHHUSI.
JKCIIEPUMEHTOB I10 [TK-2.5. ITpon3BoAUT aHAIN3 METOA0IOT U
MIPOBEPKE UX MIOCTAHOBKU BBIYMCIUTENBHBIX
KOPPEKTHOCTH U HKCIEPUMEHTOB IO MPOBEPKE UX
3¢ deKTuBHOCTU 3P PEKTUBHOCTU
[1K-2.6. PaboTaeT c cCOBpeMEHHbIMU
CUCTEMaMH MPOTrPaMMUPOBAHUS U
MIPOEKTUPOBAHUS
IK-3 Crniocoben [1K-3.3. Pa3zpabaTeiBaeT KOMIIOHEHTHI

WCITI0JTb30BaTh HABBIKU
Pa3TUIHBIX TEXHOJIOTHIA
pa3paboTku
MIPOrPaMMHOTO
obecrneyeHus,
OTIEPAIlMOHHBIX CUCTEM,
CETEBBIX TEXHOJIOT U,
CpencTB pa3pabOTKU
MIPOrPaMMHOTO
uHTepdeiica,
IPUMEHEHHUS S3bIKOB U
METO0JI0B (hOpMabHbIX
cnenuduKanui, cucteM
yIrpaBieHus 6a3zamu
JAHHBIX

WH(OPMAITMOHHBIX CHCTEM, BKITFOUAS
Mojeu 0a3 TaHHBIX U MOJEIN Pa3padOTKu
MpOrpaMMHBIX HHTEP(hEHCcoB

I1K-3.5. Tlpumenser ctpareruu
MPOEKTUPOBAHMS U KOHCTPYHPOBAHUS
MIPOrPaMMHOTO MPOAYKTA, UCTIONb3Ys
OCHOBBI MOJICIMPOBAHMSI U aHANIK3A
MIPOrPaMMHBIX CUCTEM

I1K-3.6. Mcnosib3yeT COBpEMEHHBIE
TexHozoruu paszpadotku [10 (cTpykrypHoe,
00BEKTHO-OPUEHTUPOBAHHOE)




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. OFbEM JUCIIATLJIMHBLI U BUJbI YYEBHOU PABOTBI

Bua yueOHo# paGoThl Bcero yacos CemecTpsl
Ne 4
4acoB
1 2 3
AyAUTOpHAas KOHTAKTHAs padoTa (Bcero) 108 108
B toMm uucne:
Jlexuuu (JI) 32 32
JlabopaTtopusie paboTs (JIP) 32 32
[Tpaktuyeckue 3ausTus (I13) 16 16
KonTakTHasi BHeayquTopHasi padora, B
TOM 4HCJIe
WHIUBUIyaTbHBIC U TPYIIIOBbIC 2 2
KOHCYJIbTaIH
CamocrosiTelibHasi pa6oTa 62 62
odoyuaromerocsi (CPO)  (Bcero)
Paboma ¢ knudcHbiMU U 31€KMPOHHBIMU 12 12
UCOYHUKAMU
Iloozomoeka k KOHmMpPOALHOU pabome 12 12
Iloozomoeka Kk 1a60pamopHvIM 3AHAMUIM 12 12
Iloozomoeka k npakmuueckum 3aHAmMusIM 10 10
Iloocomoeka k meKywemy mecmosomy 8 8
KOHMPOJIO
Iloozomoeka Kk npomMesHCymouHoMy 8 8
KOHMPOJIO
IpomexyToun | Dx3ameH (D) 32 (36) 2 (36)
asi aTTecTanusi | B TOM YHCJIe:
[Tpuem sKk3., yac. 0,5 0,5
Koncynpranus, yac. 2 2
CPO, ugac. 33,5 33,5
UTOro: 4acoB 180 180
Obmas 3ad4. ell. 5 5

TPYI10€MKOCTh




4.2. COAEP XAHUE JUCHUIIJIMHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILTHHBI, BUbI Y4e0HOIi 1esITeIbHOCTH H ()OPMBI KOHTPOJIA

Ne Ne HaunmeHnoBaHue pasjeia Bujbl yueOHOM 1eATEJILHOCTH, ®opMbl
n/ | cemec (TeMbl) IMCUMILINHBI BKJIIOYAsl CAMOCTOSITEIbHYIO TeKylueH u
n Tpa paboTty o0yuaommxcsi NMPOMeEKYTOY
(B yacax) HOM
J | JP | 13 CPO | Bcero | arrecrauuu
1 2 3 4 5 6 7 8 9
1. 4 Monynu B s3bIKe 4 2 2 8 16 KontponbHas
nporpammupoBanus Python pabora,
2. Kitaccer u OOII. 4 2 2 8 16 nabopaTtopHbIe
3. HcKITroueHus u 2 6 12 paborsr,
HHCTPYMEHTHI MPaKTUYECKHE
4, Peanuzarnus anroputmMoB 2 4 2 8 16 pa6OTI’I’v
00pabOTKH TAHHBIX HA TeKymnn
Python TECTOBBIN
5. Bgenenue B 6ubanorexy 6 6 2 8 22 KOHTpOJIE
NumPy
6. MaHumymsiuu Haj 6 6 2 8 22
JAHHBIMU C TIOMOIIIBIO
nakera Pandas
7. Buszyanmmzanus ¢ momompio | 4 6 2 8 20
oubmmotexku Matplotlib
8. DneMeHTHI TpaduKu B 4 4 2 8 18
Python
9 Kouraxraas 2 WHIUBHUIyaJIbH
BHEayJIUTOpHas paboTa bIe U
IPYIIOBHIE
KOHCYJIbTAllUH
10 [IpomexxyTounas 36 DK3aMeH
aTTecranus
Bcero yacos B 4 cemecrtpe: 32 | 32 |16 62 180
4.2.2. JlekuMOHHBII Kypc
Ne HaumenoBanue HanmenoBanmue Conep:xkanue JeKuuun Bcero
n/ pasjaesa (TeMbl) TeMbl JeKIIUH 4acoB
n AUCHUILTUHBI
1 2 3 4 5
Cemectp 4
1 | Moaynu B si3bIKe OcHoBBI Moaynu cranaapTHON 2
MPOrpaMMUPOBAHMS | TporpaMMupoBanus | 6ubianoreku. Co3naHue MOIyIs,
Python MOJTyJIer HCIIOJIb30BAaHUE MOJIYJIEH,
SKBUBAJIEHTHOCTh UHCTPYKILIMI
import u from
[Takersr MoynEl OcHOBBI onepanuu 2
MMIIOPTUPOBAHMS TAKETOB.




Wuctpykuuu from u import st
nakeToB. COKpPBITHE JTaHHBIX B
MO JTyJISIX

Kitacesr u OOIL. OcHOBBI [Mpunnunsr OOIT:
IPOTPaMMHUPOBAHUS | MHKAICYIALMS, HACTIeIOBaHUE U
KJIaCCOB nosmopdusm. [onck
YHACJIeIOBaHHBIX aTPHOYTOB
Wnctpykuus class. MeTos.
Creunanuzanus
YHACJIeIOBAaHHBIX METO/IOB
[[Ta60HBI [IpocTpancTBa MMEH: OKOHYaHHE
NPOEKTHPOBAHUA C | UCTOpHU. KOHCTPYKTOPHI U
KJIaCCaMH BbIpakeHus: init and sub.
OO611re MeTo bl EPErpy3KU
OIIepaTopoOB
Hacnenosanue, KOMIIO3HITHA,
JIeJIETUPOBAHUE.
WckroueHus u OOBeKTHI Wuctpykuus try/except/else.

WHCTPYMEHTHI WCKITFOUEHHUH 1 Wucrpyknus try/finally.
0COOEHHOCTH MX Wnuctpykuus raise. Mcknrouenus
WCIIOJIb30BaHUS Ha OCHOBE KJIACCOB

Peanusanus ANTOpUTMBI CopTupoBKa MacCUBOB Ha

AJIITOPUTMOB COPTUPOBKH U Python. ITorck MUHEMAIBHOTO,

00pabOTKM JaHHBIX | TIOMCKA 3JIEMEHTA HA | MAaKCUMaJIbHOIO AJIEMEHTA

Ha Python Python MacCHBa, BBIYUCIICHUS CPETHETO

3HAYCHHUS.

BBenenue B BBenenue B I{enoe uncno B s3b1ke Python.

oubmmoreky NumPy | maccuBbl MaccuBbl ¢ (GPUKCUPOBAHHBIM
oubmuorekn NumPy | Tunom B si3bike Python.

WNHunekcanust MaccuBa: TOCTYIT K
OTACIbHBIM d1eMeHTaM. Cpe3bl
MaCCHUBOB: JOCTYII K
noamaccusaMm. ClusHue u
pa3OueHne MacCHBOB.

Pabora ¢ maccuBamu
OondIMoOTEKU
NumPy:

0O0630p yHUBEpCAIbHBIX
byHkuli 6ubmmorexku NumPy.
ArperupoBanue,
TpPaHCIUPOBAHUE, CPABHEHUS.
CopTHpoBKa MaCCHBOB.
CTpyKTypUpOBaHHBIE MACCUBBI
o6ubanoreku NumPy

Manunynsiuu HaJ
JAaHHBIMU C
IIOMOIIIBIO ITAKETA
Pandas

OOBEKTHI
o6ubanorexu Pandas.
Huanekcanus u
BBIOOPKA TAHHBIX

VcraHoBKa U UCIIOIB30BaHUE
oubanorexu Pandas. O0ObekT
Series Oubanorexu Pandas.
O0bext DataFrame ounbnunoreku
Pandas. O6nekT Index
oubanorexu Pandas.

Onepanuu Hajg
JIAHHBIMHU B
oubmuoreke Pandas.

YHuBepcanbHble PYHKIUU:
COXpaHEHHE WH]IEKCa,
BbIPaBHUBAHKE WHJICKCOB,
BBHITIOJTHEHHE OTIEPALIUN MEKTY
oowektamu DataFrame u Series.




O0paboTKa OTCYTCTBYIOIIUX
JaHHBIX

Busyanuzanus ¢ Nmnopt matplotlib, | McnonszoBanue Matplotlib B 2
MTOMOIIIBIO HACTpOWKa CIICHApHH; B TEPMHUHAJIC
OoubnIHoTeKH uHTepdetrica 06o0souku [Python; B 6110kHOTE
Matplotlib IPython
[locTpoenue [IpocTeie muHeiHbIE TPadUKy. 2
rpauKoB B [IpocTeie tuarpamMmmel
O6ubnnoTeke paccesiHus: pyHKIMH plot n
Matplotlib scatter. ['paduku mioTHOCTH U
KOHTYpHBIE TpapUKH.
l'ucrorpammel, pazduenus 1o
WHTEPBAJIAaM | IJIOTHOCTb.
OnemeHTsl rpaduku | DnemeHTsl rpaduku | [IpuHIMNB COOBITHIHOTO 2
B Python B Python pOTpaMMUPOBaHUs. BUIDKETHI.
I'paduka.
Bcero uacoB B 4 cemecTpe: 32
4.2.3. JlaGopaTopHbIii NPAKTHKYM
Ne HaumeHoBaHue HaumenoBanue Conepxanue Bceero
n/ pasaesa (TeMbl) JabopaTopHoii paéoThl JadopaTopHoi 4acoB
n AU CHUIIUHBI padoThI
1 2 3 4 5
Cemectp 4
1 | Monaynu B sI3bIKE JlaGopartopnas pabota Moaynu cTanaapTHON 2
MIPOTPaMMHUPOBAHUS Nel: oubmmoreku. Co3naHue
Python MOTyJIsI, UCTIOJIb30BaHUE
MOJTyJIEH,
SKBUBAJICHTHOCTh
WHCTPYKIUH import 1
from
2 | Knaccer u OOIL. JlaGopartopnas pabota OCHOBEI OTepanuu 2
Ne2 UMIIOPTUPOBAHUS
nakeToB. MHCTpyKIMn
from u import ms
nakeToB. COKphITHE
JTAHHBIX B MOJYJISIX
3 | UckmroueHus u Jlaboparopnas paboTa [Ipunuuner OOIT: 2
UHCTPYMEHTBI Ne3 UHKATCYJISALNS,
HaCJIeIOBaHHUE U
nosmmopdusm. [ouck
YHACJIeIOBAaHHBIX
aTpuOyTOB
Wuctpykuus class.
Metonasl.
Cnenunanuzanus
yHacJeI0BaHHbIX
METOJIOB
4 | Peanuzauus anroputmos | Jlabopatopnas pabora [IpoctpancTBa UMEH: 4

00pabOTKU JaHHBIX HA

Neq

OKOHYAaHHC UCTOPHU.




Python

Koncrpykrops! u
BeIpaKeHusL: init and
sub. OGue MeTo b1
Heperpy3Ku OrepaTtopoB

Hacnenosanue,
KOMITO3UITHS,
JIeTICTUPOBAHUE.
5 | Beenenue B 6ubimmoreky | Jlabopatopnas pabora WHuerpykuus 6
NumPy Ne5 try/except/else.
Wncrpykuus try/finally.
Wuctpykuus raise.
HcknroueHus Ha OCHOBE
KJIACCOB
6 | MaHumynsuu Haj JlabopaTtopHnast pabota CopTupoBKa MacCHBOB 6
TAHHBIMHU C IIOMOIIBIO Neb Ha Python. TTownck
nakera Pandas MHUHHMAaJILHOTO,
MaKCUMAaJIbHOTO
JIIEMEHTa MacCuBa,
BBIUMCIICHUS CPEITHETO
3HAYCHUSI.
7 | Busyanuzarus ¢ JlabopaTtopHnast pabota [{emoe uncio B s3bIKE 6
MTOMOIIIBIO Ne7 Python. Maccussl ¢
o6ubnuorexku Matplotlib (buKCHPOBaHHBIM THUIIOM
B s13b1ke Python.
HNunexcanus maccuBa:
JOCTYII K OTAENbHBIM
aneMeHTaM. Cpe3bl
MacCHBOB: JOCTYI K
noaMaccuBaMm. Cinusaue
1 pa30MeHne MacCHUBOB.
8 | DnemeHTHI rpaduKu B JlaGopaTtopHnast pabota 0O0630p yHUBEPCATBHBIX 4
Python Ne8 byHKIUi ONOIHOTEKH
NumPy.
ArperupoBanue,
TpaHCIUPOBAHUE,
cpaBHeHus. COpTHPOBKa
MacCHBOB.
CTPYKTYpUPOBAHHBIE
MacCHUBBI OMOINOTEKN
NumPy
Bcero yacos B 4 cemecrtpe: 32
4.2.4. IlpakTH4ecKHe 3aHATHSA
Ne | HaumeHnoBanu HaunmenoBanue Copeprxanue NpaKkTHYeCKOro Bcero
n/n e paszgena NPAKTHYECKOI 0 3aHATHSA 4acoB
JUCHUIIIINHBI 3aHATHSA o020
1 2 3 4 5
Cemectp 4
1 Monynu B Monynu B sA3bIKeE Motynu ctaHiapTHOM OMOIHOTEKH. 2
SI3BIKE POrPaMMHUPOBAHUS Co3ziaHue MOJyJisl, MCIIOJIb30BaHKE




nporpammupoB | Python MOJTyJIeH, SKBUBAJIEHTHOCTh
anus Python UHCTPYKUUH import u from

2 Kiaccer n Kiaccwr u OOIL. OcHOBBI orepanuu 2
OOII. UMIIOPTUPOBAHMS 1AKETOB.

Wuctpykuuu from u import st
nakeToB. COKpPBITHE TaHHBIX B
MO JTyJISIX

3 Uckmouenns u | Ucknroyenus u [punnunsr OOIT: nHKancyasus, 2
UHCTPYMEHTBI | HHCTPYMEHTHI HaCJIeIOBAaHHE U TIOJIMMOP(HU3M.

[Touck yHacie10BaHHBIX aTPUOYTOB
Wuctpykuus class. MeTobl.
Crienmanm3anysi yHaciIeJ0BaHHbBIX
METOJIOB

4 Peanuzanus Peanuzanus [IpocTpancTBa UMEH: OKOHUaHUE 2
AJITOPHTMOB QITOPUTMOB ucropur. KOHCTPYKTOPHI 1
00paboTKn 00paboTKM JaHHBIX HA | BeIpakeHus: init and sub. OOmue
JTAHHBIX Ha Python METO/IBI TIEPETPY3KU OTIEPATOPOB
Python HacienoBanne, KOMIIO3HUIINS,

JIeTIETUPOBAHUE.

5 Beenenue B BBenenue B Wucrpykuus try/except/else. 2
OnOIMOTEKY oubmmotexy NumPy Wucrpykuus try/finally.

NumPy Wnctpykuus raise. Mckintouenus Ha
OCHOBE KIJIACCOB

6 Manunymsiuu | Masunynsuuy Ha CoptHpoBka MaccuBoB Ha Python. 2
Ha/I JAHHBIMH C | TAHHBIMH ¢ TIOMOIbI0 | [ToncKk MHHUMAIIBHOTO,

MTOMOIIIBIO nakera Pandas MaKCHUMaJIbHOTO 3JIEMEHTa MacCHBa,
naketa Pandas BBIUMCIICHUS CPETHETO 3HAYCHHSI.

7 Busyammzanus | Busyanuszanus ¢ Ilenoe uucmno B s3b1ke Python. 2
C TIOMOIIIbIO MOMOIUIBIO Maccussl ¢ (GUKCHUPOBaHHBIM THIIOM
OonOIMoTEKU oubmmortexku Matplotlib | B si3pike Python. Mnnekcammst
Matplotlib MacCHBa: JOCTYI K OTAETbHBIM

anemeHnTaM. Cpe3bl MacCHUBOB:
JoCTyM K noamaccuBam. CliusiHue U
pa30neHre MacCHUBOB.

8 DIIeMEHTHI OneMeHThl Tpaduku B | O630p yHUBEPCAIBHBIX (YHKITUN 2
rpaduky B Python o6ubmmorekn NumPy.

Python ArperupoBaHue, TpaHCIUPOBAHUE,
cpaBHeHus. COPTHPOBKA MAaCCUBOB.
CTPYKTYpUPOBAHHbBIE MAaCCHUBBI
6ubanorekn NumPy

Bcero yacos B 4 cemecrtpe: 16




4.3. CAMOCTOATEJBHASA PABOTA OBYYAIOLIETOCA

Ne HaunmeHnoBaHue pasgeia Buasl CPO Bcero
n/n (TeMbl) TMCUMILINHBI 4acoB
1 3 5 6
Cemectp 4
1 Monynu B si3bIKE PaboTta ¢ KHKHBIMH UCTOYHUKAMU 8
MIPOrPAMMHUPOBAHHS Pabota ¢ 35IeKTPOHHBIMU HCTOYHUKAMH
Python [ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM
[ToaroToBka K 1a0OpaTOPHBIM 3aHATUSIM
[ToaroToBKa K TEKyIIEMy TECTOBOMY KOHTPOJTIO
2 Kunaccer u OOIL. PaboTa ¢ KHHYKHBIMU UCTOYHUKAMU 8
Pabota ¢ 3JIeKTpOHHBIMU HCTOYHUKAMH
[ToAroToBKa K MPAaKTUYECKUM 3aHSATHSIM
[ToaroToBka k 1a00paTOPHBIM 3aHATHUAM
IToAroToBKa K TEKYIIEMY TECTOBOMY KOHTPOJTIO
3 Ucknrouenns u PaboTa ¢ KHWKHBIMU UCTOYHUKAMU 6
WHCTPYMEHTBI Pabota ¢ 3JIeKTpPOHHBIMU HCTOYHUKAMH
[ToaroTroBka k 1a00paTOPHBIM 3aHATHUAM
IToaroToBKa K TEKyIIEMy TECTOBOMY KOHTPOJTIO
4 Peanu3arus aroputmoB | PaboTa ¢ KHYKHBIMH HCTOYHUKAMU 8
00pabOTKM JaHHBIX Ha PaGota ¢ 1eKTpOHHBIMU HCTOUHUKAMHU
Python [ToaroToBKa K MPAaKTHYECKUM 3aHATHSIM
[ToaroroBka Kk 1a00PaTOPHBIM 3aHATUSM
[ToaroroBka K TEKyleMy TECTOBOMY KOHTPOJIIO
5 Brenenue B 6ubimoTeky Pabora ¢ KHMKHBIMH HCTOYHUKAMU 8
NumPy PaboTa ¢ 351eKTpOHHBIMU UCTOYHUKAMU
[ToaroToBKa K MPaKTUYECKUM 3aHATHSIM
[ToaroroBka Kk 1a00PaTOPHBIM 3aHATUSIM
[ToaroToBKa K TEKyIIeMy TECTOBOMY KOHTPOJIIO
6 MaHunymsum Hat PaGoTta ¢ KHHKHBIMU UCTOYHUKAMU 8
JAHHBIMU C TIOMOIIIbIO PaGota ¢ 351eKTpOHHBIMU HCTOUHUKAMHU
nakera Pandas [ToaroroBka Kk 1a60PaTOPHBIM 3aHATUSAM
[ToaroToBKa K TEKylIeMy TECTOBOMY KOHTPOJIIO
7 Buszyanmzanus ¢ Pabora ¢ KHMKHBIMH HCTOYHUKAMU 8
MTOMOIIBIO PaGota ¢ 351eKTpOHHBIMU HCTOUHUKAMHU
oubnmunorexku Matplotlib [ToaroroBka K MPaKTUYECKUM 3aHATHSIM
[ToaroToBka k 1a00OpaTOPHBIM 3aHATUAM
[ToaroToBKa K TeKyIemMy TECTOBOMY KOHTPOIIIO
8 DnemMeHTHl TpaduKu B PaGoTta ¢ KHHKHBIMU UCTOYHUKAMU 8
Python PaGota ¢ »1eKTpOHHBIMU HCTOYHUKAMHU
[ToaroToBka k 1a0OpaTOPHBIM 3aHATUIM
[ToaroToBka K TeKyIieMy TECTOBOMY KOHTPOIIO
[ToaroToBka K MPOMEKYTOYHOMY KOHTPOITIO
Bcero yacos B 4 cemecrpe: 62




S. IHEPEYEHDb YYEBHO-METOJANYECKOI'O OBECIIEYEHMU A JINI |
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS IO JUCHUILJINHE

5.1. MeToauuyeckue YKa3aHud 1Jisl MOATrOTOBKH oﬁyqamumxca K JICKIIMOHHBIM 3aHATUAM

Jlexuus siBIsieTCS OCHOBHOM (pOopMOI 0OydeHHsI B BBICIIEM Y4€OHOM 3aBEeCHHH. 3alUCH
JIEKIMHA B KOHCIIEKTaX JOJDKHBI OBITH M30MPATEIbHBIMHE, MTOJHOCTBIO CIEIYET 3aHChIBAaTh TOJIBKO
onpezeneHus. B koHCIEKTe peKOMEeHAYeTC s IPUMEHATh COKPAILIEHUE CJIOB, YTO YCKOPSIET 3alKCh.
Bormpockl, BO3HUKawIMe B XOJA€ JEKIMH, PEKOMEHAYETCS 3alMChiBaTh Ha IOJAX W IOCIe
OKOHYAHUS JIEKIIMM 00paTUTHCS 3@ pa3bsCHEHUEM K MPEIO1aBaATENIO.

PaboTa HaJ KOHCIIEKTOM JISKIIUU OCYIIECTBIISIETCS 110 dTaraMm:

* IOBTOPUTH U3YYEHHBI MaTepHall 10 KOHCIIEKTY;

* HETIOHSTHBIE TTOJIOKEHUSI OTMETUTH Ha TIOJISIX M YTOYHUTH;

* HEOKOHYEHHBIE (Dpa3bl, MPOITYIICHHBIE CJIOBA U IPYTHUe HEJOUETHI B 3aMCIX YCTPAHUTH,
MOJIB3YACH MaTepHallaMy U3 ydeOHUKA U IPYTUX UCTOYHHUKOB;

* 3aBEPUINTH TEXHWYECKOE OQOpPMIIEHHE KOHCIEKTa (MOJYePKUBAHUS, BBIJCICHHE
TJIaBHOTO, BBIJIEJIEHUE Pa3ZelioB, [0APa3/IesioB U T.I1.).

CamocrosaTenbHyI0 paboTy clielyeT HAaUUHATh C I0PA0OTKH KOHCIIEKTA, dKEIaTeIbHO B TOT
e JeHb, MOKa BpeMs HE CTEpPJIO COJEepKaHUe JEeKIUU U3 namsaTh. PaboTa Haj KOHCIEKTOM He
JOJKHA  3aKaHYMBAThCSl C  IpociylmiMBaHus Jekuuu. Ilocme nekmuu, B mpoliecce
CaMOCTOSITENIbHOM padoThl, Mepesl TeM, KaK OTKPBITh TETPab C KOHCIIEKTOM, IOJIE3HO MBICJIIEHHO
BOCCTAHOBHTB B ITAMSATH COJICp)KaHUE JICKIIUU, BCTIOMHHUB €€ CTPYKTYPY, OCHOBHBIC MTOJIOKEHHS H
BBIBO/IBI.

C uenpio 10pabOTKM HEOOXOAUMO MPOYUTATh 3aIMCH, BOCCTAHOBUTH TEKCT B MaMATH, a
TaKXKe MCIPAaBUTh ONUCKU, pacliM(poBaTh HE MPUHSTHIE paHEE COKPAIIEHUs, 3alO0JIHUTh
IIPONYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro CMbICH. Jlasee mpounTars marepuai Io
PEKOMEHyeMON JUTepaType, paspelias B XOJie 4YTEHHUs, BO3ZHUKIIME paHee 3aTpyIHECHMS,
BOIIPOCHI, & TAKXKE JONOJHEHUS U MCIIPABIIAA CBOM 3aMUCH. 3allUCH JOJDKHBI ObITh HAarJIsIHBIMU,
IUIsL 4ero cleAyeT MPUMEHATh Pa3IM4Hble CIOCOObl BhIIeNEHUH. B xone nopaboTku KOHCHEKTa
yIIyOJISI0TCS, PACIIUPSIOTCS M 3aKPEIUIAIOTCS 3HAHUS, a TaKXkKe JOMOJIHAETCS, UCIPaBIIeTCs U
COBEpILIEHCTBYeTC KOHCHeKT. Emie mydimne, eciau Bbl nepepaboTaeTe KOHCIEKT, JaJUTe €ro B
HOBOHM cHCTeMaTH3allMu 3anuceil. DTo, HECOMHEHHO, 3aliMeT HEKOTOpOe BpeMs, HO Marepual
BaMu OyzneT Xopowo npopaOoTaH, a KOHCIEKTHBHAs 3allUCh €ro MpHUBEICHA B yJOOHBIM JUIs
3allOMMHaHUs BUJ. BBeneHue 3arojgoBKOB, CKOOOK, 000OIIAIONUX 3HAKOB MOXET 3HAUUTEIbHO
IOBBICUTh Ka4eCTBO 3allMCU. DTOMY MOXET CIY)KUTh TAaKKe MOAYEPKUBAHUE OTAEIbHBIX MECT
KOHCIIEKTa KPAaCHBIM KapaHJalloM, MPHUBEJICHHE Ha IOJAX WJIM Ha OOpaTHOH CTOPOHE JIMCTA
KpaTKOH CXeMbl KOHCIIEKTa U Jp.

[loAroTOBNEHHBIM KOHCHEKT UM pPEKOMEHJyeMmas JHUTepaTypa MCIO0JIb3yeTCsl IpHu
MOJATOTOBKE K MPaKTHUYECKOMY 3aHATHIO. [IoAroToBKa CBOAMUTCS K BHUMATEIBHOMY MPOUYTCHHIO
y4eOHOTO Marepuaja, K BBIBOJY C KapaHIAallOM B pyKax BCEX YTBEpXKAECHUH H (Qopmyl, K
pelIeHUI0 TPUMEPOB, 3aJay, K OTBETaM Ha BONPOCHI, IPEUIOKEHHbIE B KOHIE JIEKLUU
IIperoiaBaTesieM WM MOMELIEHHbIE B peKOMEeHIyeMoi ureparype. [Ipumepsl, 3a1auu, BOIPOCH
10 T€ME SIBJISIIOTCS CPEICTBOM CaMOKOHTPOJISL.

HenpemeHHbIM ycroBHEM INIyOOKOIO YCBOEHHs y4eOHOIro marepuasa sBISETCS 3HaHUE
OCHOB, Ha KOTOPBIX CTPOMUTCS H3JI0KeHHEe MaTepuana. OObIYHO MpernojaBaTeslb HAlOMHUHAET,
KaKol paHee M3y4YeHHBIH MaTepuall U B KaKOl cTerneHu TpeOyeTcs MOJIrOTOBUTh K OUYEpPETHOMY
3aHATUIO. DTa pPEeKOMEHJalMs, Kak U TpeOoBaHME CHCTEMAaTH4YeCKOH M Cepbe3HOM padoThl Haj
BCEM JICKI[MOHHBIM KYPCOM, HOJUIEKHUT 0e3ycI0BHOMY BBINOJIHEHUIO. [loTepu jgoruyeckoil cBsazu
Kak BHYTPM TEMbl, TaK U MEXIY HMMU IPUBOAUT K HETaTUBHBIM IOCIEICTBUSAM: MaTepua
y4eOHOM JUCHMIUIMHBI TIepecTaeT OCHOBATENBbHO BOCIPUHUMATBCS, a TBOPUYECKUH TpyA
MOJIMEHSIETCSl YTOMJICHHBIM TNepenuchiBanueM. OOpallleHue K paHee W3ydeHHOMY MaTepuaiy He
TOJIBKO TIOMOTAeT BOCCTAHOBUTH B INMaMSTH H3BECTHBIE IMOJ0KEHUS, BBIBOJABI, HO U NPHUBOJUT



pa3po3HEHHbIE 3HAHHUS B CHUCTEMY, YIJIyOnsieT M pacmupsier ux. Kaxaplii Bo3BpaT K cTapoMy
MaTepually MO3BOJIIET HAUTH B HEM YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HMHBIX MO3MIIMH,
ONpENENUTh JUIsl HEro HauboJsiee MOAXOASIIEE MECTO B YK€ HMMEIOLIEHCS CHCTEME 3HaHUIL.
HeomHokpaTtHoe oOpalieHue K MPOWICHHOMY MaTepHaiy SBJseTcs HauOoJiee paloHAIbHOM
(dopmoii mprodpeTeHus U 3aKperuieHus 3HaHnui. O4YeHb MOJIE3HBIM, HO, K COXKaJICHHUIO, €IIe MaJo
UCTIOJB3YEMBIM B TPAKTHKE CAMOCTOSITENILHOW  paboThl, SBISETCS NpEIBapUTEIHLHOE
O3HaKOMJICHHE C y4eOHbIM MarepuanoMm. [lake kpaTkoe, Oerjoe 3HAKOMCTBO C MaTepHalioM
ouepeHol Jekuuu naaer MHoroe. OOydarommecs IOIydaloT oOIiee NpeACTaBICHHE O ee
CONECpKAaHUU W CTPYKType, O TJABHBIX M BTOPOCTENEHHBIX BONpPOCAX, O TEPMHUHAX W
onpezneneHusx. Bee aTo obneryaer padboTy Ha JIEKIIMH U J€NIAET €€ LEJIeyCTPEMIICHHOM.

5.2. Meronnueckue yKazaHus 1Jisl OATOTOBKYU 00y4aroIuxcs K JJAa00paTOPHBIM 3aHATHAM

Benymieit nunakTudeckoi 1eiabpi0 Ja00paTOPHBIX 3aHATUM SIBJSETCS CHCTEMAaTHU3alus U
00001IeHne 3HAaHUH 10 U3y4aeMol Teme, MPHOOpEeTeHNE MPAKTUIECKUX HABBIKOB TI0 TOMY HITH
IpYyroMy pasieny Kypca, 3aKperIieHHe TOJYYeHHBIX TEOpeTHYecKuX 3HaHui. JlabopaTopHble
paboTHI COMPOBOXKIAIOT M TMONICPKUBAIOT JIEKIIMOHHBIA Kypc. IloaroroBka k jgabopaTopHBIM
3aHATUSM M TPAaKTHUKyMaM HOCHT pAa3IMYHbIA XapakTep, KaK IO COJCPKaHHWI0, TaK H IO
CII0’KHOCTH MICTIOJTHEHHUSL.

Muorue nabGopaTopHble 3aHATHS TPeOYIOT OOJBIIOW HCCIEA0BATENbCKOW PabOTHI,
W3yUYeHUs JIOTIOJHHUTEIBHON HaydHOW IuTepaTyphl. [Ipexkie 4eM NpUCTYNUTh K BBIOJHEHHIO
Takoi paloThl, OOydaromeMycsi HEOOXOIUMO O3HAKOMHUTHCS OOCTOSTEIBHO C COJIEp’KaHUEM
3aJJaHus, YACHUTH €T0, OIICHUTh C TOUKH 3PEHUS BOCIIPUATHS U 3aIIOMUHAHHUS BCE COCTABIISIONIIEC
€ro KOMIIOHEHTBI. DTO OY€Hb BaXHO, TaK Kak IMPU MpopabOoTKe COOTBETCTBYIOLIEr0 MaTepuaa mno
KOHCIIEKTY JIEKIIMM WM 10 PEKOMEHJIOBAHHOW JIMTEpaType MOTYT BCTPETHTHCS ONpeieNeHus,
(bakThl, TOSCHEHHUS, KOTOpPhIE HE OTHOCATCS HEMOCPEICTBEHHO K 3amanuto. OOyuaromuiics
JOJI’KEH XOPOILIO 3HATh U MOHUMATh COJIEp>KaHue 3aJaHusl, YTOObl OBICTPO OILIEHUTHh U OTOOPATh
HY)KHOE W3 uuTaemoro. Jlajgee, B COOTBETCTBUU CO CIHCKOM PEKOMEHJOBAHHOM JHUTEpaTyphl,
HE0OX0IMMO OTBHICKATh MaTepHall K JAHHOMY 33aJJaHHUIO IO BCEM MOCOOHSIM.

Bech nonoOpanHblii MaTeprall HY>)KHO XOTsI Obl OMH pa3 MPOYUTATh WJIM BHUMATEJIBHO
MIPOCMOTPETH NOJHOCTHIO. [10 X0y UTEHUS TOMEUaroTCsl T€ MECTa, B KOTOPBIX COJIEP>KUTCS OTBET
Ha BOIpoc, chOpMYIUPOBAHHBIN B 33laHnu. YuTas aurepaTypy 1o teme, oOydarouuiicss J0HKeH
MBICIIEHHO CHpannBaTh ceOs, Ha Kakoil BOMpPOC 3aJaHMsl OTBeYaeT TOT WM HHOM ab3ail
npopabareiBaeMoro nocobus. Ilocne Toro, kak marepuan A OTBETOB MOAOOpaH, >KelaTeabHO
XOTs1 ObI MBICIIEHHO, & JIy4llle BCEro yCTHO WJIM € MUChMEHHO, OTBETUTh Ha BCE BONpPOCH. B
cllydae eciii 0OHapYyXHUTCs MPoOe B 3HAHUAX, HEOOXOJUMO BHOBb OOPATUTHCS K JTUTEPATYPHBIM
MCTOYHUKAM U MPopadoTaTh COOTBETCTBYIOIUHI pa3zen. ToJIbKO Mociie TOro, Kak Mpeno1aBaTeb
yOenuTcst, 4To 00yJaromuiicss XOpoIIo 3HaeT HEOOXOAUMBIH TEOPETHUECKUN MaTepHall, 4To ero
OTBETHl JOCTAaTOYHO apryMEHTHUPOBAHBbI W JOKa3aTeIbHBI, MOXHO CUHUTaTh OOy4aroulerocs
MOATOTOBJICHHBIM K BBITIOJIHEHHIO TAO0OPATOPHBIX paboT.

5.3. Meroanueckue yka3aHusi JAJI NOATOTOBKH O0YYalOIIUXCS K HNPAKTHYECKHM
3aHATHAM

B mpouecce mNOArOTOBKM K TNPAKTUUYECKUM 3aHATHAM OOydyaromuecss 3aKpervisioT
MIOJIydeHHbIE paHee TEOpeTUYECKHe 3HaHUsA, NPUOOPETAlOT HAaBBIKM HX IPAKTHYECKOTO
MPUMEHEHMS], OTIBIT PALlMOHATIBHOM OpraHn3aluy yaeOHoH paboThlI.

[ToAroToBKY K HPAaKTHYECKOMY 3aHATHIO KaXIbld oOydaromuiics IOJKEH HayaTb C
O3HAKOMJIEHHS C IUIAHOM IIPAKTUYECKOTO 3aHSTHs, KOTOPBIM OTpa)kaeT COACpKaHHE
IIPEI0KEHHON TeMbl. TIiaTebHOE MPOIYMBIBAHUE U U3yYEHUE BOIPOCOB IUIAHA OCHOBBIBAECTCS
Ha MpopaboTKe TEKYyIIero marepuaia, a 3aTeM M3ydeHue 00sS3aTeNbHOW W JOMOJIHUTEIbHON
JUTEPATyphl, PEKOMEHIOBAHHON K JaHHOU TEME.



Bce HOBbIE MOHATHA MO HM3y4aeMOW TeMe HEOOXOAMMO BbIYYUTh HAaU3yCTh M BHECTU B
riioccapuii, KOTOpbIi LieJeco00pa3HO BECTU C CaMOro Havajla U3ydeHMs Kypca. Pe3ynbrar Takoi
paboOThl JOKEH TMPOSIBUTHCS B CHOCOOHOCTH OOydaromerocss CBOOOJHO OTBETHUTH Ha
TEOPETUYECKHE BOIMIPOCHI, €r0 BBICTYIJICHUH U YYaCTUU B KOJUIEKTHUBHOM OOCY)KJICHHU BOIIPOCOB
M3y4aeMOl TEMBbI, PAaBUIILHOM BBITIOJTHEHUH MpaKTHUECKUX 3ananuii. [Ipemiaraercs cnemyromas
OTIOpHAs CXeMa MOATOTOBKH K MPAKTUYECKUM 3aHSATHSIM.

OOyuarommiicsi Ipy MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MOXET KOHCYJIbTHPOBATHCS C
MPEIo/1aBaTeNieM U TOJIydaTh OT HErO HABOASAIIME PAa3bICHEHHs, 3aaHUs ISl CAMOCTOSTEIbHOM
paboTHI.

1. OsHakomyieHHE C TEMOW MPAKTUYECKOTO 3aHATHA. BbiaeneHue riaBHOro (OCHOBHOM
TEMbI) U BTOPOCTENEHHOTO (110ApPa3/IeIIbl, YaCTHBIE BOIIPOCHI TEMBI).

2. OcBOEHHE TEOPETUYECKOT0 MaTepuaia Mo TeMe C ONMOPOH Ha JISKIIMOHHBIA MaTepHal,
y4eOHMK U Japyrue ydeOHsle pecypcbl. CaMompoBepKa: MOCTAaHOBKA BOMPOCOB, 3aTParvuBaOIINX
OCHOBHBIE TEPMHHBI, ONIPEICIICHHS U TIOJIOKEHHUS TI0 TEME, U OTBETHI Ha HUX.

3. BrmonHenne npaktudeckoro 3amaHus. OOHapyKeHHE OCHOBHBIX TPYJHOCTEH, WX
pelieHre C TOMOINBIO JIOTIONTHUTENBHBIX WHTEJUICKTYalbHBIX YCWIMH W/WIH TIOJKITIOUSHHS
JOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAITIH.

4. Pemienne TUMOBBIX 3aJaHUI pacueTHO-Tpaduueckoit paboThI.

5.4 MeToanyecKue yKa3aHus M0 CAMOCTOSITeIbHOM padoTe 00yuyaronierocs

CamocrosTensHass  paboTa  oOydarlImerocs MpeanojaraeT  pasiudHbie  (HOPMBI
WHJIUBUIYATPHOW Y4eOHOW ACSITEIHPHOCTH: KOHCIIEKTUPOBAHUE HAYYHOM JIUTEpaTyphl, cOOp U
aHaIM3 TpakTuueckoro marepuana B CMU, mpoekTupoBaHHE, BBIIIOJIHEHHE TEMaTHYECKHX M
TBOpYECKUX 3amaHuii u 1p. Beibop GopmM u BUAOB caMOCTOSATEIBHOW pabOTHI OMpEesieTCs
WHIUBUAYAIbHO-TUYHOCTHBIM  TOAXOJOM K OOy4YeHHIO COBMECTHO IIpernojaBaTesieM U
oOyuatonumcsi. PopMbl TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW arTecTaruu
00yJaronuxcs.

ConeprkaHre BHEAYIUTOPHON CaMOCTOATENILHON paboThl 00yUYaroIIerocs Mo JUCITUTIIINHE
«[IporpammupoBaHue Ha S3bIKE BBICOKOTO YPOBHS» BKJIIOYaeT B ceOs CIEIyIOIIME BHUIbI
NEeSATEIbHOCTH:

— Pabora ¢ 37eKTpOHHBIMU UCTOYHUKAMU

— TloaroroBka k 1a00PaTOPHBIM 3aHATUSIM

— IloaroroBka Kk NpakTUYECKUM 3aHATUSAM

— IloaroroBka K TeKyleMy TECTOBOMY KOHTPOJIIO
— IloaroroBka Kk IpOMEXyTOYHOMY KOHTPOJIIO

— Pabora ¢ KHI)KHBIMU UICTOYHUKAMU

— IloaroroBka K KOHTPOJILHOM paboTe

B mnporecce moAroToBKM K MPAKTUYECKUM 3aHATUSAM, OOYYaroImUMCA HEOOXOAMMO
oOpatuth 0cO00O€ BHHMaHHWE HAa CaMOCTOSTENbHOE H3yYeHHE PEKOMEHJIO0BAHHOW yueOHO-
METOUYECKOM (a TaKKe HaAy4YHOU U MOMYJISIPHON ) JTUTEpaTyPHI.

CamocTtodarenbHas paboTa ¢ yueOHUKaMH, Y4eOHbIMH MOCOOUSMH, HAyYHOU, CIIPaBOYHON
U TONYISPHOM JUTEpaTypoil, MaTepuajlaMu NEpUOJMYECKUX u3naHuid u HHrepHera,
CTaTHUCTUYECKUMU JaHHBIMU sBIsieTCS Hambosee 3((HEeKTUBHBIM METOAOM MOJTyYeHUS 3HAHUIA,
MO3BOJISIET 3HAYUTENFHO AaKTHBH3UPOBATH MPOIECC OBIAAEHHUS HH(OpManuen, crmocoOCTByeT
Oonee TrIyOOKOMY YCBOEHHIO H3ydaeMOro Matepuana, (opmupyeT y o0Oy4arommxcsi CBOE
OTHOIIIEHHE K KOHKPETHOU TIpodiieme.

Bonee rmyGokoMy pacKphITHIO BOMPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOTOJHUTEIHHOM
JIUTEpaTypoil, PEKOMEHJOBAaHHOW NPENoJaBaTeieM [0 KaXJIOH TeMe CEMHHApCKOro Wi
MPAKTUYECKOTO 3aHATHS, YTO TMO3BOJSET OOYYArOMIMMCS MPOSIBUTH CBOIO WHIAMBUAYATbHOCTH B
paMKax BBICTYIUICHHS] Ha JAHHBIX 3aHSATHUSX, BBIIBUTH IIMPOKUN CIIEKTP MHEHUH MO M3y4aeMOu
npobiueme.



TectupoBanue npencTaBisieT co00i CpercTBO KOHTPOJIS YCBOCHHUS y4eOHOTO MaTepuaa
TEMBbl WM pasfena JUCUMIUIMHBL. [Ipy caMOCTOATENbHOW MOJIrOTOBKE K TECTUPOBAHUIO
oOyJaromumcst He0OX0MMO:

a) mpopaboTaTh MHPOPMALMOHHBIA MaTepHaj Mo AUCHHUILIUHE, TPOKOHCYIBTHPOBATHCA C
MIPEeIo/1aBaTelieM 10 BOIIPOCY BBIOOpa yueOHOM TUTEpaTyphl;

0) BBUSICHHTH BCE YCIIOBUSI TECTHPOBAaHHUS 3apaHee, y3HATh, CKOJBKO TECTOB OyJer
MPEUIOKEHO, CKOJIBKO BpPEMEHH OTBOAMTCS Ha TECTHPOBAHHE, KAaKOBa CHCTEMa OIEHKH
pE3yJIbTaTOB U T.1.

B) IpuUCTymas K paboTe ¢ TecTaMd, BHUMATEIbHO M JIO KOHIA MPOYHUTATH BOIMPOC H
npeJiaraeéMble BAPHAHTHI OTBETOB, BEIOPATh MPABUIIbHBIE (X MOXKET OBITh HECKOJIBKO).

I) B TPOILECCe PEIICHHs KeNaTeIbHO NPUMEHSITh HECKOJBKO MOJIXOJ0B B PEIICHUH
3aJJaHus, 3TO TI03BOJISIET MAKCUMAIIbHO THOKO ONEepUpPOBATh METOIAMH PEIICHUS, HAXO0Is KaXIbIi
pa3 ONTUMAJIbHBIN BapUAHT.

1) €CJIA BCTPETUIICS YPE3BBIYaiHO TPYAHBIA BOMIPOC, HE TPATUTh MHOTO BPEMEHH HA HETO,
MIEPEHTH K IPYTUM Te€CTaM, BEPHYTCS K TPYZHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNTbHO OCTaBHTh BPEMs ISl POBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHMYECKIX
OLINOOK.

KonrpoJsbHas padora

KontponpHas paboTa paccMaTpuBaeTcsi Kak Pa3sHOBHIHOCTH CaMOCTOSITEIBHOW pabOThI
oOyuaroniuxcs, KOoTopas HampaBjieHa Ha (OPMUPOBAHHUE YMEHUH CaMOCTOSITENIbHO PadoTaTh C
TCOPETUYCCKUM MaTrcepurajiomMm, AHAJIN3UPOBATh Ba)KHEHIITHE KaT€ropuu JHUCITUIIIINH,
YCTaHABJIIMBATb B3aWMOCBA3b MCKIAY HWX TJIABHBIMU MOHATUSAMUA. B X0A€ BBIITOJHCHUA
KOHTPOJIBHOW  paboThl  OOYyYarONIMUCA JIOJDKEH HAyYUThCA OMPEIENsATh MPAKTHYECKYIO
HaMpaBJICHHOCTb ¥ 3HAYUMOCTb JUCLHILIMHBI, €€ CBSA3b C APYrMMH y4eOHBIMU JTUCLMIIIMHAMU U
COOTBETCTBYIOLUIMMH HAayKaMHU.

Hanucanue paGoTsl CBOJUTCA K TIIATEIBHOMY MCCIIEI0OBAaHUIO MaTepuaa, MMEIOLIErocs B
TE€ME KOHTPOJIbHOI paboThl, a MOTOM K HW3JI0KEHUIO PE3yJbTAaTOB B KaKJOM ITYHKTE, MPUYEM
(akTHUeCKHe JaHHbIE MOTYT IPEAIIeCTBOBAaTh BBIBOJAAM WM, HA0OOPOT, BBITEKAaTh U3 HUX.
N3noxeHne Kaxa0ro 3a1aHusl HaJ0 YETKO OTJEIUTh Ul TOTO, YTOObI MOKHO OBLIO SICHO BUJETS,
I7Ie HauMHAeTcs M I/Ieé 3aKaH4YMBAETCS MX OCBelleHue. B OCHOBHOM 4acTu HEOOXOIUMO
OCHOBATEJIbHO M MOJPOOHO H3JIOKHUTh, KaK MMEHHO YyKa3aHHas IpolOiema IpeJCcTaBlieHa B
Hay4yHOU M ydyeOHOH nuTeparype. BakHO mokas3aTh yMeHHE HCIOJb30BaTh 3HAHUE TEOPUH IS
00BEKTHBHOTO U BCECTOPOHHEI0 aHAJIN3a MCCIIEyeMOM MpoOiieMbl; I0Ka3aTh CBOE OTHOIIEHHUE K
BOIPOCY, KOTOPBbIM MW3y4aercsi; BbLACIUTH IIOJIOKUTEIBHOE, ONPEAEIUTh HEJOCTaTKH,
copmynupoBats Hanbosee 3pPeKTUBHbIE MEPBI OTHOCUTENIBHO UX YCTPAHEHMSL.

Hanucanue Ttekcrta KOHTPOJBHOM pabOTBI — 3TO M3JI0XKEHHE CBEIEHHH O ImpeaMere
(0ObeKkTe) uccieoBaHusl, KOTOPhIE SIBISIOTCS HEOOXOUMBIMU U JIOCTATOUHBIMU Ul PACKPBITHS
CYIIIHOCTH BOIIPOCOB IJIaHa 0003HAUEHHOW paboThl U ee pe3ynbTaToB. K riaBHbIM TpeOOBaHUAM,
OTHOCHUTEJIBHO COJIEpKaHUsl KOHTPOJBbHOM paboThl, NPUHAAIECKUT €€ CaMOCTOSTEIbHOCTb.
Ilucate HajoO CBOMMH CIIOBaMHM, aHAIU3UPyd U 00001as 3HAHMS, MOJYYEHHBIE U3 Y4yeOHOH u
Hay4YHOH JIMTepaTyphl U 3aKOHOJATEIbHBIX (HOPMAaTHBHO-IIPABOBBIX) aKkTOB. B Tekcre cnenyer
UCIOJb30BaTh MaTepUanbl W3 HAyYHBIX HCTOYHMKOB. V310keHHe Marepuana JOJDKHO ObITh
[I0CJIEI0BATEIbHbBIM, JIOTHYECKUM U YETKUM, B COOTBETCTBUHU C IJIAaHOM paboTel. Hepomyctumo
NepenuchBaTh M3 y4eOHUKOB IenbiMu pazfenamu! Takoe IUTUpOBaHME HE HMMEET HUYEro
0OIIero C MOHATHEM KOHTPOJBHOU pabOoThI U ABJISETCS HUYEM JPYrHM, KaK IJaruaToM.

TecrupoBanue

TectupoBaHue MpenCTaBIsSET COOOM CPENCTBO KOHTPOJIST YCBOCHHUSI y4eOHOTO Marepuaia
TEMBbl WIH pa3felia JUCHMIUIMHBL. [IpM caMOCTOSITEIbHOM IMOJATOTOBKE K TECTUPOBAHUIO
oOyuaronmmcs: He00X0 MO

a) mpopaboTaTh HHPOPMAIMOHHBIA MaTepHas MO JAUCIUILIUHE, TPOKOHCYIbTHPOBATHCS C



MIpeTojaBaTesieM 1o BOMIPOCY BEIOOpa Y4eOHOU TUTepaTyphl;

0) BBIICHHTb BCE YCIIOBUS TECTUPOBAaHUS 3apaHee, y3HaTh, CKOJIBKO TECTOB OyreT
IIPEVIOKEHO, CKOJIBKO BPEMEHHM OTBOJUTCS HAa TECTUPOBAHHME, KAaKOBA CHUCTEMa OLIEHKH
pe3yabTaTOB U T.A.

B) IpuCTymas K paboTe ¢ TecraMd, BHUMATEIbHO M JIO KOHIIA MPOYHUTATH BOIPOC H
npeJyiaraeéMble BAPHAHTBHI OTBETOB, BEIOPATH MPABUIIbHBIE (X MOXKET OBITh HECKOJIBKO).

I) B IpOLIECCE PEUICHHUS JKEJIaTebHO MPUMEHSTh HECKOJBbKO IOJXOJ0B B PEIIECHUU
3aJJaHus, ATO TI03BOJISIET MAaKCUMAIIbHO THOKO ONEpUPOBATh METOIAMH PEIICHUS, HAXOI KaXIbIi
pa3 ONTUMAJIbHBIN BApUAHT.

1) €CJIA BCTPETUIICS YPE3BBIYaiHO TPYAHBINA BOIIPOC, HE TPATUTh MHOTO BPEMEHH Ha HETO,
MEPEHTH K IPYTUM TeCTaM, BEPHYTCS K TPYZHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNTbHO OCTABUTh BPEMs ISl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUYECKHX
OIHOOK.

PaboTa ¢ KHM:KHBIMHU M 3JIEKTPOHHBIMH HCTOYHMKAMHM

B nporecce moAroToBKM K MPAaKTUYECKUM 3aHATUSAM, CTYJEHTaM HEOOXOIMMO OOpaTUTh
0co00e BHUMAHHE Ha CaMOCTOSTEIbHOE U3y4YE€HUE PEKOMEHIOBAaHHOW yueOHO-METOquecKoi (a
TaK)Ke Hay4YHOU U MOMYJSPHON) JIUTEpPaTypHI.

CamocTtosrenbHas padoTa ¢ yueOHUKaMH, Y4eOHBIMH MOCOOUSIMHU, HAYYHOH, CIIPABOYHOM
U TONYJISPHOM JIMTEpaTypoil, MaTepHallaMd NEpPHOJNYECKHX u3gaHud u HTepHera,
CTaTUCTUYECKUMU JaHHBIMU sBJIsieTCsl Hambosee 3((EeKTUBHBIM METOJOM MOJyYeHUS 3HAHUM,
MO3BOJISIET 3HAYMTENLHO AaKTHBM3UPOBATh IPOIIECC OBJIAJCHUS HH(OpManuen, crocoOCTByeT
0osyee TrIyOOKOMY YCBOEHHIO H3ydyaeMOro Matepuana, (opmupyeT y OOy4aromuxcsi CBOE
OTHOIIIEHHE K KOHKPETHOU IIpobiieme.

bonee riy0bokoMy pacKpbhITHIO BONPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIOTIOJIHUTEIIBHON
JINTEPATYpOi, PEKOMEHJIOBAHHOW TMpEnojaBareyieM II0 KaXJI0il TeMe CEMUHApCKOTO WU
IIPAKTUYECKOTO 3aHATHs, YTO IIO3BOJISIET CTYAEHTaM MpPOSBUTh CBOIO HHAMBUIYAJIBHOCTH B
paMKax BBICTYIUICHUSI Ha JIaHHBIX 3aHATUAX, BBIIBUTH IIUPOKUI CIIEKTP MHEHUH 1O M3y4aeMoil
npobieme.

MeTtoanyeckue peKOMeHIANMH M0 MOAT0TOBKE K IK3aMeHYy

DK3aMeH — 3T0 (opMa UTOTOBOHM OTYETHOCTH CTYIEHTA MO M3y4eHHOW mucuuruinae. 1o
pereHuo Kadeapsl SK3aMEH MOXET MPOBOJAUTHCS B HECKOJIBKHX (hOpMaxX — YCTHOW 1O OMIIETaM.
['maBHasi 3a7aya MpOBEACHUS SK3aMEHA — MPOBEPKa 3HAHWI, HABBIKOB W YMEHUH CTYJICHTA, IO
MPOCITYIIAaHHOHN TUCIIUILIIHHE.

OrpoMHyI0 poJib B YCHEITHOW MOJArOTOBKE K IK3aMEHY MT'PAeT MpaBUIIbHAS OpraHU3aIlus
MOJTOTOBKH K HeMy. PekoMeHyeTcsi pHu MOJIrOTOBKE K SK3aMEHY ONHPAThCS Ha CIETYIOIIHMA
TUTaH:

MPOCMOTPETh TPOTPaMMy Kypca, C IeNbI0 BBISBICHUS HauOoJiee MPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOT'YT BBI3BAaTh TPYJHOCTH IPH MOJATOTOBKE K SK3aMEHY.

popeniark 3a1a4y, MpeUIoKeHHbIC B YUeOHO-METOAMYeCKOM KoMIutekce. [Ipu atom s
3¢ deKTUBHOTO 3aKpervieHus: HH(opManuyu TepBbId pa3 0e3 HCIOIb30BaHUS  Y4eOHBIX
MaTepUaIOB M HOPMATUBHO-TIPABOBBIX aKTOB, BTOPOH pa3 ¢ X UCIOJIb30BAaHHEM.

[Tpu BBINIOJTHEHUH TIEPBBIX JBYX MYHKTOB IUIAHA CTYICHT IMOJYYUT BO3MOKHOCTh OLICHUTD
CBOM 3HAHM M HABBIKHU TI0 MPOCTYIIAHHON JUCHIUIUTMHE U COPUEHTHPOBATHCS MPH TUITAHUPOBAHUU
o0beMa MOIrOTOBKH.

TEMBbl HEOOXOJMMO H3y4yaTh MOCJIEIOBATeNbHO, BHUMATEeNbHO oOpalias BHHMaHHE Ha
OTIMICAaHHE BOIPOCOB, KOTOPHIE PACKPHIBAIOT €€ cojlepkaHne. HaunmHate HEOOXOAMMO C TEpBOM
TEMBI.

nocyie paboThl HaA MEpPBOM TEMOW HEOOXOIUMO OTBETUTH HAa KOHTPOJILHBIE BOMPOCHI K
TEME U PEIINTh TECTOBHIE 3aJaHUS K HEH.

MOCJIe U3YYCHUS BCEX TeM CTYACHTY PEKOMEHIYeTCS OTBETHTh Ha KOHTPOJbHBIE BOTIPOCHI



10 BCEMY KYypCYy.



6. OBPA3OBATEJIBHBIE TEXHOJIOT' N

Ne Ne Buasbl yueoHoii padoThI Oo0pa3zoBaTe/ibHbIC TEXHOJIOTHH Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4
. 4 Jlexyus «Monynu B s13bIKeE MyiLTMe mAHELE 1 2
nporpammupoBanus Pythony TCICKOMMYHIKAUHOHHBIC
TEXHOJIOTHHI
2 Jlekyua « MaHUyIALUU HAJT MynbTUMeAUITHBIE u 4
JTAHHBIMU C TIOMOIIBIO MMaKeTa TEJIEeKOMMYHUKallMOHHbIE
Pandasy» TEXHOJIOTUU
3 Jlekyus «Peanuszanus MynbTUMeAUITHBIE u 2
ITOPUTMOB 00PabOTKH TEJIEKOMMYHUKAIOHHbBIE
naHHBIX Ha Pythony TEXHOJIOTHH
Bcero uacos B 4 cemecTpe: 8




7. YYEBHO-METOIUYECKOE "W HWH®OPMALIMOHHOE OBECIHEYEHUE
YYEBHOU JUCIATLIAHBI

7.1. IlepeyeHb OCHOBHOI U 10TIOJHUTEJIbHON y4eOHOI JUTEepaTyphl
OcHoBHas1 JIMTEpPaTypa

1. Hpo6oryn, H. B. Anroputmusanus u nporpamMmupoBanue. f3bik Python : yueGnoe
nocobue / H. B. [Ipo6otyH, E. O. Pyakos, H. A. baeB. — Cankr-IletepOypr : CaHKT-
[lerepOyprckuii  rocylapCTBEHHBIH YHUBEPCUTET MPOMBIIIJICHHBIX TEXHOJIOTHH U
mm3aiiaa, 2020. — 119 c¢. — ISBN 978-5-7937-1829-5. — TekcT : 21meKTpOHHBIN //
Hudposoit  obpazoBarensubiii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102400.html

2. Cy3m, P. A. S3p1k nporpammupoBanusi Python : yue6Hoe mocobue / P. A. Cy3u. — 3-e
3. — Mocksa : UnTepner-Yuausepcurer Mudpopmanmonnsix Texnonoruit (MHTYUT),
At IIm Ap Memma, 2020. — 350 c. — ISBN 978-5-4497-0705-5. — Texkct :
anexTpoHHsiit // LudpoBoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97589.htmi

3. lHemympko, B. M. OcHOBBI TIpoTpaMMHUpPOBaHMs Ha SI3bIKE BBICOKOTO ypoBHsS Python :
yaebnoe mocoome / B. M. lllenyapko. — PoctoB-na-/lony, Taranpor : M3marenscTBO
IOxHOTO (penepansHoro yausepcurera, 2017. — 146 ¢. — ISBN 978-5-9275-2649-9. —
Texcr : anextponnsiit / LHudposoii odpazoBarenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/87461.html . — Pexum noctyma: s aBTOPH3HP.
M0JIb30BATENEH

4. Illupokos, A. U. Nadopmaruka: pazpaboTka MporpaMM Ha SI3bIKE MPOTPAMMHPOBAHUS
[Tuton: Ga3zoBbIe A3BIKOBBIE KOHCTPYKIMH : yueOHuk / A. 1. lllupokor, M. O. IIsrmHsk.
— Mocksa : U3parensckuit JJom MUCuC, 2020. — 142 ¢. — ISBN 978-5-907226-76-0.
— Texct : anexrponnsiii // LudpoBoii oopazoBarenbhbiii pecypc IPR SMART : [caiiT].
— URL.: https://www.iprbookshop.ru/106713.html

JlonoHUTeILHAS JTUTEpPaTypa

1. Byiinaues, C. K. OcHOBBI nporpaMMupoBanus Ha s3bike Python : yuebnoe mocobue / C.
K. byitnaueB, H. FO. boknar ; mon pemakumeit 10. B. Ilecun. — ExatepunOypr :
VYpanbckuii penepanbubiii yausepcurer, 9bC ACB, 2014. — 92 ¢. — ISBN 978-5-7996-
1198-9. — Tekcr : anexkTponnbiit // LludpoBoii odpazoBarenbhblii pecypc IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/66183.html

2. Tomamesckuii, [1. P. [Ipuset, Python! Mos nepBast kaura o nporpammupoanuio / I1. P.
TomameBckuit. — Cankt-IleTepOypr : Hayka u Texnuka, 2018. — 256 ¢. — ISBN 978-
5-94387-748-3. — Texkcr : snextponHsblil // Ludposoit ob6pazoBarensHbi pecype [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/73047.html

3. Puk, I'acko Ilpoctoii Python mpocto ¢ nyns / I'acko Puk. — Mocksa : COJIOH-IIpecc,
2019. — 256 c. — ISBN 978-5-91359-334-4. — Tekcr : snekrpoHHsiii // [{udposoit
00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94940.htmi

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON ceTn «UHTEepHEeT»
http://window.edu.ru- Enuaoe oxHO nocTymna kK 00pa3oBaTebHBIM pecypcam;

http:// fcior.edu.ru - ®enepanbHblii eHTP HHGOPMALTUOHHO-00PA30BaTEIbHBIX PECYPCOB;
http://elibrary.ru - Hayanas snextponnas OubianoTeka.


http://window.edu.ru-/
http://elibrary.ru/

7.3. I/IH(l)OpMaIII/IOHHbIe TEXHOJIOTUMH, TUIECH3UOHHOE NTPOrpaMMHOE odecmeueHmne.

JIneH3noHHOE MPOrpaMMHOE

PexBU3UTHI MTUTIEH3UI/ JTOTOBOPOB

1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013,
2019

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. x.

obecrnieueHne
Microsoft Azure Dev Tools for Wnentudukarop noanucunka: 1203743421
Teaching Cpok neiictBus: 30.06.2022

(mpojieHue MOANUCKH)

MS Office 2003, 2007, 2010, 2013

Csenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Antusupyc Dr.Web Desktop
Security Suite

JInneH3noHHbIN cepTudUKaT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpox gevictBust: ¢ 20.10.2022 1o 22.10.2023

udposoii 06pazoBaTeIbHBIN
pecypc [PRsmart

Jlunensnonnsiii qorosop Ne 10423/2311 ot
30.06.2023 1.

Cpoxk genictBus: ¢ 01.07.2023 r. 1o
01.07.2024r.

CBooOoanoe I10:
https://www.python.org/downloads/release/python-3101/

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

Winpython64-3.7.12.0PyPy.exe

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJINHBI
8.1. TpeOoBaHus K ayIMTOPUAM (IIOMEIEHUSAM, MeCTaM) /ISl IPOBEACHUA 3aHATHI

VuebHas AyIAUTOPpUS IJIA IIPOBCACHUA 3aHATHH JICKIITMOHHOI'O THIIA

CHGHI/IaJ'II/ISI/IpOBaHHaH MeOeb:

[Taptel - 10mT., cTynbs - 291T.; 10CKa MenoBas - 11T., kadeapa HacToabHAs - 11IT., CTYN

MSTKUAM - 11IT., KOMIIBIOTEPHBIE CTOJIBI- 1 21IT.,

CTOJ OJTHOTYMOOBBIH (ITpenoAaBaTenbCKui) - 1 mT.,

mkad ABYXABEPHBIH - 111T.

Hab6op neMoHCTpaninoHHOTO 000pyI0BaHUS U yueOHO-HArJISAHBIX TOCOOHI, 00ecreunBarOIINX

TEMAaTU4YECKHE MIUTFOCTPALUH:
WuTepakTuBHAas Jo0cKa- 1IT.
IIpoexrtop - 1.

HoytOyxk - 1mT.

IIK- 10mT.



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

VYuebHast ayiuTOpus s IPOBEACHUS 3aHATHI CEMMHAPCKOTO THIIA, KypCOBOTO POEKTUPOBAHUS
(BBITIOJTHEHUE KYPCOBBIX paboT), IPYNIIOBBIX U HHIMBUAYATbHBIX KOHCYJIBTAIUN, TEKYILETO
KOHTPOJIA U TIPOMEKYTOYHOW aTTeCTalllu

Crienmanu3upoBaHHas MeOEIIb:

[TapTsr - 611T., TOCKa MesoBas - 1 MT., KOMITBIOTEPHBIE CTOJIBI - 7IIT., CTOJ MPETOIaBaTeILCKUH -
3mT., CTYNBS - 28 WIT., COJ JIAOOPATOPHBIH -3 IT.

JIabopaTopHoe 000pyIOBaHUE, TEXHUIECKUE CPEACTBA OOYUCHHUS, CIyKaIINe JUIs
MpeoCTaBICHUs yueOHOH HHPOPMAIK OOJIBIION ayAUTOPUH:

Kommnbrorep B coope - 7 mT.

[Tomernienue ais caMOCTOSTEILHOM pabOTHI.

bubnuorteuno-u3narensckuid neHTp. OTHEN 00CTyKUBAaHUS NIEUATHBIMU U3AAHUSIMHU
CrienmanusupoBaHHas MeOeb:

Pa6ouue cronel Ha 1 Mecto — 21 it

Crynbs — 55 wt.

HaGop nemoHcTpannoHHOro 00OpYIOBaHUS U Y4€OHO-HAMISAIHBIX MMOCOOMH, 00ECIeUNBAIOIINX
TEMaTUYECKHE UIUTIOCTPALIUH:

DKpaH HACTCHHBIN — | mT.

[Ipoekrop — lmT.

HoyrOyk — 1.

Nudopmanmonno-6ubdnuorpadudeckuii otaes.

Crienmanu3upoBaHHasi MeOeb:

PaGouue crosnel Ha 1 MecTo - 6 IT.

Crynbs - 6 WT.

KommbrorepHas TeXHUKa ¢ BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «/HTepHeT» u obecnedeHnem
JOCTYTIa B AJICKTPOHHYIO0 HH(POopManmoHHO-00pa3oBatenbHyto cpeny PI'bOY BO «CeBKaBl'Ax:
[TepconanibHBIN KOMIBIOTEP — 11MIT.

Ckanep — | .

MOV — 1 mt.

Otnen o6cnyKuBaHuUs AEKTPOHHBIMU U3AaHUSAMHU

Crnenunanmn3upoBaHHast MeOEITb:

PaGoune cronel Ha 1 MecTo — 24 mmIT.

Crynbs — 24 mt.

Habop aemoHcTpanroHHOTO 000pYAOBaHUSA U Y4E€OHO-HAIISAHBIX MOCOOUN, 00eCIeunBaOIIUX
TeMaTHU4eCKHe UIUTIOCTPAIUH:

WNHurepaktuBHas cuctema - | mrt.

Monutop — 21 mt.

CereBoii TepMuHai -18 mr.

[TepcoHayibHBIN KOMIOBIOTED -3 IIT.

MOV -2 mt.

[TpunTep —1 T

[Tomerenue ans XpaHeHHsI ¥ PO (PUITAKTHIECKOTO 00CTYKUBAHUS y4eOHOTO 000pyIOBaHUS

Ayn. 11 Crnenuanu3upoBaHHas MeOCIIb:

Cremnaxu — 1 wt., mkag — 1 mwrt., cTyn -1 mrt., Kpecio KOMNbITepHOE — 4 MIT., CTOJ — 5 IIT.
[Tpo¢punakruueckoe 060pyoBaHUE:

ITepdopatop -1 mt.

AKKyMyISTOpHas JIpeb-IIypynoBepT — 1 MmT., HAOOPHI OTBEPTOK -2 HIT., MblJIECOC -1 MIT., KU
OoOXXUMHBIE — 3 IIT., TecTep OJIOKOB MUTAaHUA -1 IIT., MyIbTUMETP -1 IUT., heH TepPMOBO3IYIIHBIH
MasIbHBIN -1 IIT., HasIbHUK -3 IIT.

VYuebHoe mocobue (NMepcoHaIbHBIA KOMIBIOTEP B KOMIUIEKTE) — 2 INT., HaccaTwXu — 1 mT.,
6oxope3bl-1 mT.

Kommyrarop -1 wr., BHemHuit DVD npuson -1 mt., BHEMHNN KECTKUHM AuCK - | mT.



8.2. TpeGoBaHusi kK 000py10BaHUIO padOYMX MeCT NpenogaBaTess U 00y4arINXCst
1. pabGodee MecTo mpernoaaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM € JJOCTYIOM B MHTEpHET,

2. pabounme wmecTa O0Oy4alOIIMXCS, OCHAIIEHHbIE KOMIIBIOTEPAMH C JIOCTYIIOM B
WuTepHeT, npeqHa3HaueHHbIE 11 paObOThI B JIEKTPOHHOM 00pa30oBaTEIbHOM Cpejie.

3.B koMmbIOTEpHOM Kjacce JOJDKHBI ObITh ycTaHoBiIeHBI cpeiactBa MS Office:Word,
Excel, PowerPoint.

8.3. TpeGoBaHus K cielHAJTU3UPOBAHHOMY 000PYA0BAHMIO HET

9. OCOBEHHOCTH PEAJ/IMBALIUU JUCHUIIJINHBI AJ1 UHBAJIN/10B U JIMIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 3I0POBbSA

Jia oOecniedyeHuss 0oOpa3oBaHMA MHBAJIWIOB M OOydaroluxcs C OTrpaHUYEHHBIMH
BO3MOXHOCTSIMU 3JI0pOBbsl pa3pabarbiBaeTcsl (B Cilydae HEOOXOJMMOCTH) aJanTUpOBaHHas
oOpasoBaTeNbHasl MPOTpaMMa, WHIWBHUAYyAJbHBIA YU4€OHBIM TUIAH C y4€TOM OCOOEHHOCTEH HX
NMCUXO(U3NUECKOTO  Pa3BUTHUS W COCTOSIHUSI  37I0POBbS, B  YAaCTHOCTH TPUMEHSIETCS
WHJIMBHUIYAIBHBIA TMOJXOJ K OCBOCHHIO TUCIUIUIMHBI, WHIWBHIYyAJbHBIC 3aJaHus: pedepartsl,
MUCbMEHHBIE Pa0OTBI M, HAOOOPOT, TOJBKO YCTHBIE OTBETHI WM JHAJIOTH, HWHIAWBUIYATbHBIC
KOHCYJIbTAallUM, MHCIOJIb30BaHME JUKTOGOHA W JPYTUX 3alUCHIBAIONIMX CPEJICTB  JUIA
BOCITPOM3BE/ICHUS JIEKIIMOHHOTO M CEMUHAPCKOro MaTepuaia.

B menax oOecneyenust oOydarolmuxcs HWHBAIMIOB W JIMI C OIPAaHUYCHHBIMHU
BO3MOJKHOCTSIMH ~ 3JIOPOBBSI  KOMIUIEKTYeTCs  (OHJT OCHOBHOW y4eOHOW JMTEpaTypoi,
aIalITUPOBAHHOM K OIpaHUYEHHIO 3JICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranuzoBad B BUI] Axamemun. B 6ubnmoTexe MpoBOAATCS WHIMBUIYaTbHbIE KOHCYJIBTAIIMH
JUIS TaHHOM KaTeropuu IMoJjb30BaTeNlel, 0Ka3bIBAETCSl IOMOIIh B PETUCTPALMU U MCTIOIb30BaHUH
CETEeBBIX M JIOKAJIBHBIX AJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB, MPEIOCTABIAIOTCI MECTa B
YUTAJILHOM 3aJIe.



IIpunoxenue 1.

®OHJA OHEHOYHBIX CPEACTB

MmO AMCHHUIIJIMHE IIporpaMmMupoBaHe Ha SI3bIKE BLICOKOTO YPOBHS




1. IACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB O JUCLHUILJIMHE
HpOFpaMMI/IPOBaHI/Ie Ha fI3bIKE€ BLICOKOI'0 YPOBHHA

1. KOMHeTeHIII/II/I, (bopanyeMLIe B IIpouecCce N3yUCHUs1 AU CHUILJINHBI

HNupexc DopMyJIUPOBKA KOMITETCHIIUU

[1K-2. CrniocobeH 000CHOBATh IPUHIMAEMBIEC TIPOCKTHBIE PELICHUS, OCYIIECTBIIATh
MOCTAHOBKY M BBHIIIOJTHEHUE SKCIIEPUMEHTOB TI0 TIPOBEPKE UX KOPPEKTHOCTHU U
A EeKTUBHOCTH

[1K-3 CriocoOeH MCTIOIb30BaTh HABBIKK Pa3IMYHBIX TEXHOJIOTHIA pa3paboTKH
POTPAaMMHOTO 00ECTICUEHHSI, OTIEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHHA,
CpeACTB pa3pabOTKH MPOTrPaMMHOTO HHTEpdeiica, MPUMEHEHUS SI3BIKOB U
METOJI0B (POpPMAJTbHBIX CIIEM(PUKALINM, CUCTEM YITPaBICHUS Oa3aMU JaHHBIX

2. Jranbl GopMHpPOBaHNS KOMIIETEHIIMH B MpoLecce 0CBOCHUS M CHMIIJIMHbI

OcCHOBHBIMU 3TanaMu  (POPMHUPOBAHMS YKAa3aHHBIX KOMIIETEHUMH TpU H3Y4YEHUU
OoOyyaroUMMuUCs  JUCLMIUIMHBL  SIBJISIFOTCSL  TOCJEIOBAaTENbHOE HW3YUYEHUE COJEP)KATEIbHO
CBSI3aHHBIX MEXKTy COO0M pa3aenoB (TeM) yueOHbIX 3aHsATui. M3ydeHue kaxaoro pasnuena (TeMbl)
MpenrnoyaraeT OBJAZeHHEe OoO0ydJaromuMHuCcS HEOOXOAMMBIMU KOMIeTeHIUsMH. Pesynbrar
aTTecTalui OOy4aloUIMXCS Ha Pa3IM4HbIX dTanax (OpMHUpPOBaHUS KOMIIETEHLMH MOKa3bIBaeT
YPOBEHb OCBOEHHUSI KOMIIETEHIIMHM 00y4arOIUMUCH.

OranHoCcTh (HOPMHUPOBAHUS KOMIIETEHIIMI MPSMO CBsi3aHA C MECTOM JUCHMIUIMHBI B
00pa3oBaTeNIbHOI MporpamMmme.

Paznennbl (TeMbl) TUCHUILIHHBI DopmupyeMble KOMIETEeHIIUN (KOIbI)
I1K-2 I1K-3.

Moynu B si3pIKe TporpaMmupoBanus Python + +
Kitacesr u OOIL. + +
HckmoueHnss 1 UHCTPYMEHTBI + +
Peanuzarus anroputMoB 00pabOTKH TaHHBIX Ha + +
Python

Brenenue B 6ubmmoreky NumPy + +
MaHunynsaiuu Haj JaHHBIMH C IOMOILBIO TTAaKeTa + +
Pandas

Buzyanuzanus ¢ moMoubsro +
oubmunoTexu Matplotlib +

Dnementsl rpaduku B Python + +




3. Iloka3aTesiu, KpUTEPUH U CPEACTBA OLICHUBAHHUSA KOMIIETCHIU, (pOpMHpPYEeMBbIX B IIpouecce H3yYeHHUs AUCHUIINHBI

IIK-2. Cnioco0eH 000CHOBATH NPHHUMAeEMble IPOEKTHbIE PellIeHHus], OCYIeCTBJIATH OCTAHOBKY M BHINIOJIHEHHE JKCIIEPUMEHTOB 110 NPOBEepKe uX
KOPPEKTHOCTH H 3¢ PeKTUBHOCTH

Kpurepun ouneHnBaHus Pe3yJIbTATOB 00yYeHHUs

CpezcTBa OLleHNBAHUS Pe3YJILTATOB

0o0yueHust
HNHaukaTopbl 10CTHKEHUS
KOMIICTCHINH Hey/NOBJICTB YAOBJIETB XOpoLIo OTJIMYHO Texymmii IIpomexxyrounas
KOHTPOJIb aTTecTalys
IIK-2.1. Pa3pabaTsiBact u He 3naer JemoHcTpupyet Xoporive 3HaHUS Hemoncrpupyet otnuunbie | KoHTponbHas DK3aMeH
YIIPaBJIsIeT MPOEKTaMH, U COBPEMEHHOT'0 COBPEMEHHOr0 COBPEMEHHOT'0 3HaHHUS COBPEMEHHOTO pabora, mpoBepka
peanmsyer ux ¢ pOrpaMMHOTO MPOrPAMMHOTO MpOrpamMMHOTO MpOrpaMMHOTO 11a00paTOPHBIX
UCIIOIb30BaHUEM obecrieueHus U He - T— " obecredeHus u obecredeHns: 1 METO0B paoor, T?Kymnﬁ
COBpPEMCHHOI'O IIPOrpaMMHOI'0O MNPpUMEHSCT UX B MECTOAOB IPUMEHCHUA MPUMEHCHUA UX B TECTOBBIN
obecrieueHusl. peanmsamuy npoexrop | HEYBEPEHHO TPUMCHSCT |y 5 hea musarim peaiu3anuy NpOoeKTOB KOHTpOIIb
ux B peausallil | ppoekToB npoBepKa
MPOEKTOB MPaKTHYECKUX
IIK-2.5. IlpomsBomut ananu3 | He ymeer u ne rotoB | He yBepeHO | YBepeHO wucmonb3yeT | ['oToB u yMeeT pabor
METOJ0I0TUH MIOCTAaHOBKU | TIPOBOJUTH aHaJIu3 | aHAIM3HPYET METOJ0JIOTUH UCIIOJIb30BaTh
BBIYUCIIUTEIBHBIX METOI0JIOTHH METOJI0JIOTHH MOCTaHOBKHU METOJONOTUH [TOCTaHOBKU
9KCIIEPUMEHTOB 110 IPOBEPKE | MOCTAHOBKHU MOCTaHOBKHU BBIYHMCIIUTEIBHBIX BBIYHMCIIUTEIBHBIX
uXx 3(EKTUBHOCTH BBIYHCIIUTENBHBIX BBIYHCIIUTENbHBIX JKCIEPUMEHTOB MO | 3KCIEPUMEHTOB o
9KCIIEPUMEHTOB M0 | 9KCIIEPUMEHTOB 110 | MpOBEpKE UX | TIpOBEpKe ux
MpOBEpKe UX | IpOBEpKe ux | 3ppekTHBHOCTH 3¢ deKTUBHOCTH
3¢ peKTUBHOCTH 3¢ peKTUBHOCTH
TIK-2.6. Pa6Goraer ¢ | HeBmaneer Yactraao Biageer | Bimageer OCHOBHBIMH OTtinnyHoe BJIAJICHUE
COBPEMECHHBIMH  CHCTEMaMH | OCHOBHBIMU OCHOBHBIMHM  HaBBbIKaMy | HABBIKAMH paboOTHI C OCHOBHBIMH HABBIKAMHA
IIPOrpaMMHPOBAHNUS U | HaBBIKAaMH pabOTHI C paboThl c | COBpeMeHHBIMH paBoTHl C COBPEMEHHBIMH
TIPOEKTUPOBAHUS COBPEMEHHBIMHU cHCTeEMaMH
COBPEMEHHBIMHU cHCTeMaMH
cHCTEMaMH MpOrpaMMHPOBAHUS U
nporpammupoBamus u | CHCTEMaMA MPOEKTHPOBAHMS. TpOTpaMMHPOBAHHA "
IIPOCKTHPOBAHL. MPOTPAaMMHPOBAHUS | MPOEKTHPOBAHMS.

TIPOEKTUPOBAHMUS.




IIK-3 Cnoco0eH Hcnojib30BaTh HABBIKH Pa3JIHYHBIX TEXHOJIOT Uil pa3pa60Tlm MMporpaMmMHoOro 069(!1'[6‘[61—[1/[5[, OnepanuoOHHbIX CUCTEM, CETEBLIX
TeXHOHOFHﬁ, cpeacre pa3p360TKI/I MnmporpaMMHoOro I/IHTep(l)eﬁca, NPUMECHECHUSA A3BIKOB U METOA0B (l)OpMaJ'IBHbIX cneum])mcaum”l, CHUCTEM
YupaBJICHUSA 0azammu JAHHBIX

Kpurepun oueHnBaHus pPe3yJIbTATOB 00yYeHHs

CpezcTBa OLleHNBAHUS Pe3YJILTATOB

0o0yuyeHust
HNHaukaTopbl 10CTHKEHUS
KOMIIETEHUH HEY/0BJIETB YAOBJIETB X0po1Io OTJIMYHO Texymmii IIpomexxyrounas
KOHTpOJIb aTTecTarys
[1K-3.3. Pa3zpabarsiBaer He 3naer JemoHcTpupyeT Xopomune 3Hanus | JlemoHcTpupyer ominunbie | KoHTponbHas DK3ameH
KOMIOHCHTBI KOMITOHCHTBI YacTUYHBIE 3HAHUS | METOIAOB  Pa3pabOTKU | 3HAHUS MeTozoB | pabora, posepka
MH(OPMAIMOHHBIX CUCTEM, UH(OPMALIMOHHBIX METOIOB pa3paGoTKH | KOMIOHEHT pa3paboTKH KOMIOHEHT na6opaTopH1)1xu
BKJIIOUYasi MOJeH 0a3 TaHHBIX | CHCTEM, BKIIIOYAs KOMIIOHGHT HH(OPMAIHOHHBIX HH(OPMAIMOHHBIX CHCTEM, paoor, TeKyIHH
U MOJIENH Pa3padoTKu Mojenu 0a3 JaHHBIX U TECTOBBII
HpOrPaMMHBIX HHTEPEHCOB MOJEITH PA3paBoTKH HH(POPMAITUOHHBIX CHUCTEM, BKJIIOUAas | BKJIIOYass  mojenu  0a3 KOHTDOITE
TIPOrpaMMHBIX CUCTEM, BKJIIOYas | MOAEIM 0a3 JaHHBIX U | JaHHBIX u MOZIETH | rpoBepka
uTepdeiicon Monenu 0a3 JaHHBIX U | MOAENH  pa3pabOTKH | pa3pabOTKH MPOrPAMMHBIX | IPAKTHUECKHMX

MOJIENTH pa3paboTKu | IPOrpaMMHBIX uHTEpQEeiicoB pabot

HpOrpaMMHBIX uHTEpPEeiicoB

uHTEepQEeiicoB
IK-3.5. IIpumenser He ymeer u He roros He yBepeHo mnpumeHsieT | YBEpeHO NPUMEHSET I'otos u yMeer
CTPAaTCerHy MPOCKTHPOBAHUS H | NIPUMCHSATH CTPATCTHH | cTpaTeruu CTpaTeruu TIPUMEHSATh cTpaTerun
KOHCTPYHPOBaHUS IIPOEKTUPOBAHUS U TPOEKTHPOBAHHS i | TPOEKTHPOBaHHUS U NPOEKTHPOBAHMS -
IIPOrPaMMHOTO MPOAYKTA, KOHCTPYHPOBaHUS KOHCTPYHpOBAHHA KOHCTPYUPOBAHUS KOHCTDYHPOBAHHA
UCTIONb3Ysl OCHOBBI IIPOrpaMMHOT0 MpOrpaMMHOTO
MOJICTTMPOBAHHUS U aHAIHN32 NpOAYKTa, Henonb3ys | NPOTPAMMHOTO MPOIYKTa, UCTIONb3YS TpOTPaMMHOTO - TPOAyKTa,
MPOrPAaMMHBIX CUCTEM OCHOBBI NPOAYKTa,  HCHOIB3YA | ocHOBBI HCIIOJIb3 YA OCHOBBI

MOJETMPOBAHUS U
aHaM3a
MIPOrPaMMHBIX CHCTEM

OCHOBBI MOJIETTMPOBaHUS
1 aHaJH3a MpOrpaMMHBIX
CHCTEM

MOZIETTMPOBAHUS U
aHaJIM3a MPOrpaMMHBIX
CHCTEM

MOJIETTMPOBAHUS U aHAIHM3a
MPOrpaMMHBIX CHCTEM

[IK-3.6. Ucnone3yer
COBPEMEHHBIE TEXHOJIOTHH
paspaborku 10
(cTpykTypHOE, OOBEKTHO-
OpPHUECHTHPOBAHHOE)

He Bnaneer
COBPEMEHHBIMHU
TEXHOJIOTUSIMH
paspaborku 10
(ctpykTypHOE,
00BEKTHO-
OPHEHTHPOBAHHOE)

YactiuHo BJIAJIEET
COBPEMEHHBIMHU
TEXHOJOTUSIMHU

pa3paboTku o

(cTpykTypHOE,
00BEKTHO-
OpPHEHTHUPOBAHHOE)

Bnapeer
COBPEMEHHBIMHU
TEXHOJIOTHSIMU
paspadotku 110
(cTpykTypHOE,
00BEKTHO-
OpPHECHTUPOBAHHOE)

OTtinnyHoE BJIAJICHUE
COBPEMEHHBIMH
TEXHOJOTHSIMH pa3pabOTKu
110 (ctpykTypHOE,
00BEKTHO-
OpPHCHTUPOBAHHOE)




4. KoMILIEKT KOHTPOJIbHO-0LEHOYHBIX CPeICTB M0 IMCHHUILINHE
OcCHOBBI U IPOIPAMMHPOBAHMS

Bonpocsl k 3k3amMeHy
[To muctmnnuue [IporpammupoBanue Ha ABY

. Tunsl TaHHBIX.

. IlepemeHnHbIE.

. UnclioBbIE TUTIBI TAHHBIX.

. Onepanuu HaJl YUCIOBBIMU TUTIAMU JaHHBIX.

. CTpoku.

. Ctpoku unicod.

. BBIBO/T TaHHBIX.

. BBOJ1 maHHBIX.

9. ®opmaTUPOBAHHBIN BBO/I/BBIBOI.

10.Crucku.

11.BsIpaxenus B CIIACKax.

12.0neparop del.

13.Hcronp30BaHue CITMCKOB, KaK CTEKOB.
14.Micionp30BaHue CIMCKOB, KaK OUepeeH.
15.0nepanun cpaBHEHHUS 1J19 CIIUCKOB.
16./IlnanazoHsbl.

17.Koprexu. OTanune KOpTeKe OT clioBapeit
18.CnoBapu.

19.0meparop if. OcobeHHOCTH OTIEPATOPOB CPABHEHHS.
20.0Omneparopsl 1ukiia. Onepatop for. Onepatop while.3aBepienue nukia.
21.1Tpoaomxenue nukia.Omneparop pass.
22.0Omnpenenenne GyHKIUH.

23.IIpocTpaHCcTBO MMEH (YHKITUH.

24.11lepenava napamerpoB. Kiroun.

25.Ilepenava B GyHKITHIO IEPEMEHHOTO YHCIIa QpTYMEHTOB.
26.9neMeHThI (PYHKIIMOHAIBHOTO MTPOTPaMMHUPOBAHUS.
27 .Ucnonb3oBanue asMO1a GyHKIIUHA.

28.OyHKMU paboThl CO CTPYKTYpaMU JaHHBIX.
29.®yukuus map(). [Ipumepsl npuMeHeHus
30.@yukuus filter().[lpumepsl npumeHeHUs
31.®@ynkuusa reduce().[Ipumepsl npumeHeHUs

32. JlokyMeHTHpOBaHUE (PYHKIIUH.

OO\ LN B~ W —

Tunosble 3aga4n
no aucumiuinee [Iporpammuposanue Ha SIBY

1. Manoe npeanpusiTHe B NEPBbI JeHb paOOThI BBIMYCTUIIO P einHKIl TOBapHON MPOTYKINH.
Kaxip1ii mocneayronuii 1eHb OHO BBIITYCKaJIO MPOAYKIMH Ha Q eTuHuI] OOJIbIle, YEM B
npeasaymuid. Ckosibko aHel noTpedyercs NpeaArnpHusTHio, YTo0bl 00I11ee KOJINYECTBO
BBIMYIEHHOW MPOJYKIIMHU 32 BCE BpeMs paboThI BIIEpBbIEe MPEBHICUIIO 3aINIAHUPOBAHHBIN 00BeM
T?

2. HaiiTu HOMep MUHUMAJILHOTO TI0 MOJYJTIO JIEMEHTa MacCHBa.
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10.

11.

12.

Yucna dudonayun onpenenstorces kak a(0)=1, a(1)=1, a(i)=a(i-1)+a(i-2). Haiitu: a) n-oe uunco
®ubonayuu. 0) cymmy nepBbix N ynucen GuboHauym.

Haiitu B MaccuBe Te 31eMEHTHI, 3HAYCHHE KOTOPBIX MEHBIIE CPETHETO apH(PMETHIECKOTO,
B35ITOTO OT BCEX 3JIEMEHTOB MAacCHBa

Haiitu nanmensiee obmiee kparnoe (HOK) nByx HaTypaibHBIX YHCelL.

Jlanbl 1Ba HaTypanbHbIX yucia. [IpoBepuTh, SIBISAIOTCS JIU OHU JIPY)KECTBEHHBIMU.
[Ipumeuanue: Apy>KECTBEHHBIMH YUCJIaMU Ha3bIBAOTCS JIBA Pa3IMUHbIX HATYpaJIbHBIX YKCIa,
JUIS. KOTOPBIX CyMMa BCEX COOCTBEHHBIX JICJIUTENIEH IEPBOrO UMCia paBHA BTOPOMY YUCILY U
CyMMa BCeX COOCTBEHHBIX JICJIUTEIEH BTOPOroO YKcia paBHa nepsoMy uuciy. Hanpumep, 220 u
284 — mapa npy)KeCTBEHHBIX Yncen, moToMy uto: CymMa coOcTBeHHBIX aenuteneit 220: 1+ 2 +
4+5+10+11+20+22+44+55+ 110 =284 Cymma coOCTBeHHBIX aenuteneit 284: 1 + 2 +
4+71+142 =220

Janbl HaTypanpHble yncia n U k (k He mpeBsiIaer n). BerancauTs yncno couetanuii u3 n no k.

]
‘ n!

"k (n—k)!

JlaHo HaTypaJibHOE YKCJIO h 3apaHee Heu3BeCTHOM paspsaaHocTu. ChopMHupoBaTh U BEIBECTH Ha
9KpaH YUCIIO, IPECTaBIISAIONIee COO0M peBEPCHYIO 3aIUCh M.

JlaHbl Ba HaTypalIbHBIX YUCIIA OAMHAKOBOM AecATUYHON pa3psaHocTi. CHopMupoBaTh U3 HUX
TPEThE YUCIIO TaK, YTOOBI HU(PHI IEPBOTO YHCIIA CTOSIN Ha HEYETHBIX MECTaX TPEThEro, a
uudpsl BTOporo — Ha yeTHbIX. [Ipu aToM nopsiaku cnegosanust uudp coxpaunsitorcsa. Hampumep,
nipu BBoAE 1234 u 5678 nmporpamma A0JIKHA BbIIaTh OTBET 15263748

Jlano HaTypanbHOE uncio n. [IpoBepuTh, ABISETCS JIM OHO CHACTIMBBIM OMIIETOM.
[IpuMeuanue: BooOIIIe, B MAaTEMAaTUKE OOBIYHO PACCMATPHUBAIOTCS CUACTIMBEIE OUIIETHI C
YETHBIM KOJIMYECTBOM LHU(P, MOTOMY YTO Y HUX MO>KHO SIBHO BBIIEIHUTH JIEBYIO U MPABYIO
MIOJIOBUHBI OJIMHAKOBOM JJIMHBI, CYMMBbI IU(PP KOTOPBIX U cpaBHUBAIOTCA. OHAKO MBI
HECKOJIBKO PacIIMPHUM 3TO OIpeieieHHe, Tojaras, 4YTo €Clid YUCI0 UMEeeT HeUETHYIO JUINHY,
€ro HEeHTPAIBHYIO MUPPY MOKHO OTOPOCUTH, TAK KaK €€ JIOTUIHO ObLIO ObI TPUOABHUTH K
HaKaIlJIMBaeMbIM CyMMaM OOOUX MOJIOBUH, YTO, COOCTBEHHO, HE U3MEHUT OTHOILLICHUS MEXTY
Humu. Hanmpumep, uncio 14350 — cuacTinuBeiil OumeT, Tak kak 1 +4 =5 + 0, a neHTpabHYyIO
uudpy Mbl OTOPOCHIIH.

JlaHO NeCTBUTENHHOE YHCIIO X. BRIUMCINTE 3HaYeHHE SKCIIOHEHIIMATBLHOU (PYHKINH (TO €CTh,
MoKa3zaTeabHON (DYHKIIMH €X , TIe € — MaTeMaTu4eckasi KOHCTaHTa, € ~ 2,718281828459045 ) B
TOYKE X C 3aJJaHHOM TOYHOCTBIO €ps C MOMOIIbIO psia Teimopa:

JlaHa nocie0BaTeNbHOCTh CUMBOJIOB JIHHBI n (n >= 1). [IpoBepuTh OanaHc Kpyribix CKOOOK B
3TOM BeIpakeHHH. Hanpumep, npu BBoJe BoipaxeHus (())() mporpamma J0KHA COOOIIUTH O
MIPABUIILHOCTH PacCTaHOBKM CKOOOK, a Iipu BBOJIe BhIpaxkeHHs ((()) — 0 HeNpaBUILHOCTH.
[Tpumeuanue: cOanaHCUPOBAHHOM CKOOOUHOM 3aMMCHIO HA3BIBAETCS CUMBOJILHOE BHIPAYKEHUE, B
KOTOPOM Ka)kJIOH OTKpBIBAIOLIEH CKOOKE COOTBETCTBYET 3aKphIBAIOIIasi CKOOKa IpaBee U
Hao00pOT, KaXKJ0M 3aKpbIBaloIIell CKOOKE COOTBETCTBYET OTKpPhIBAIOIasi CKOOKa JIeBee.
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13. CreHepupoBaTb 20 crny4anHbIX LENbIX YACeN B AnanasoHe oT -5 40 4, 3anucaTtb UX B SYENKN
MaccuBa. [locunTtaTb CKOMNbKO Cpean HUX NOSTOXUTENbHbIX, OTpULLATENbHbIX N HYEBbIX
3Ha4YeHMn. BbiBECTN HA 9KpaH aNeMeHTbl MaccmBa U NOCYUTaAHHLIE KONNYECTBA.

14. JTana nocneoBaTeIbHOCTh HATYPAJIbHBIX YUCEJl, OTpaHMUYEHHAs BBOJIOM HyJd. BoiBecTu Ha
KOJIMYECTBO MPOCTBIX WIEHOB ATOM MOCIEA0BATEIBHOCTH

15. JIano HaTypagpHOE YHCIIO N, a 3aT€M MOCIEA0BATEIbHOCTh HATypaIbHBIX YUCEI, OTPaHUYCHHAS
BBOAOM HYIJIA. BriBecTn Ha 9KpaH NpPOU3BCACHNUEC IBY3HAYHbBIX 2JICMCHTOB 3TOH
MOCJIEIOBATEIIBHOCTH, KOTOPBIE JIETATCS HA N.

16. B omHOMEpHOM MacCUBE XpaHUTCS WH(GOPMAIHS O KOJIWYECTBE OCAJAKOB, BBINABIINX 32 KaXKIbIH

JeHb ceHTAOps. OnpenenuTh: a) B KaKue JHU 0CaIKOB HE ObLI0; 0) JTHU, KOT/Ia KOJTUYECTBO
0CAaJIKOB ITPEBBICUJIO CPEIHEE 3HAUECHUE; B) 00I1I€e KOJIMUECTBO OCA/IKOB 3a MECHIL.

17. B omtHOMEpHOM MaccUBE XpaHUTCSI UHPOpMAIMsI 0 KOMMYHAJIBHBIX IIaTeXkax KaKJIoW U3 ceMei

20-xBapTUpHOTO JIoMa 3a Mecst. OnpeaenuTs: a) 00Ny CyMMY TUTaTexei; 0) Homepa
KBapTUP, KOTOPbIE HE OIJIATHIIM KOMMYHaJIbHBIE YCIYI'H; B) HOMEpa KBapTUp, IJIaTeKu
KOTOPBIX MIPEBBICUIIN 3a/JaHHOE 3HAUEHUE.

18. BeiBecTH Ha SKpaH MaTpUILy Sx4, 3JIeMEHTaMH KOTOPOU SIBIISIFOTCS IIeJIbIe CITyYaifHbIe YUCiia 13
untepsaia [30,70]. Onpenenuts HOMEp MUHUMAJIBHOTO 3JIEMEHTA B Ka)KJIOM Y€THOM CTOJIOLE U
HOMEpP MaKCHUMAaJIbHOTO JIEMEHTA B Ka)KJIOM HEYETHOM CTOJIOIIE.

19. . HaliTi mosIoKUTeIbHBIC AJIEMEHTHI TITABHOW JIMArOHAN KBAPATHOW MATPHIIEL..

20. IIpeobpazoBarh Tpu BBEICHHBIC CTPOKH, YTOOBI TIOCIIE KaXKI0H ITU(pHI ciiemoBan ciMBOT _! ¢

21. I3MeHuTh BBEICHHYIO CTPOKY (P, pa3MECTHB CHavajia (Pl 3aHUMAFOIINE HEUCTHBIE
MecTa, IOTOM YETHBIE.

22. BeiBecTu Ha 3KpaH Tabumily yMHOKeHus (o1 1 10 9).

CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJJEMUSA

Kadenpa Obuieii nHbopMaTHKU

20 - 20 y4eOHBIN TOJT

DK3aMeHaIMOHHBIN OnaeT Ne 1

1o aucuuiuinge: [IlporpammupoBanue Ha JABY

TSt oOy4aroruxcs HanpaiaeHus moaroroBku 09.03.04 - IIporpamMmMHas MHKEHEPUS

1. Tlonsarue anropurma u nporpamMmmbl. CrioCOOBI 3aMMCH aNTOPUTMOB.

2. OngHoMepHbIe MaccuBbl. [IOHSATHSA: MaccuB, CTPYKTYpbl JaHHBIX, OJHOMEPHBIN,
nByMepHbIil MmaccuB. OObsiBrnenue. [Ipumep omucanus oAHOMEPHOTO MacCHBa.

3. 3amava: 3anman ogHoMepHBId mMaccuB A[1..20]. HaiiTu cymmy MakcUManbHOTO H
MUHHUMAaJIbHOTO 3JIEMEHTOB.

3aB. kadenpoit Onpkanosa JI.M.
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KounrpoJsbHas padora
1o pucumiuiee [Iporpammuposanue Ha SIBY

Bapnanr 1

1. OcHoBHBIE 3JIEMEHTHI IPOrPaMMHUPOBAHHUS
2. IlporpamMMHBIE CpeICTBA

3. Bamanue Ne 1

CoctaBuTh OJOK-CXEMy W TpPOTpamMMy JUIS BBIYHMCICHUS 3HAa4eHUs (YHKIUU 10 ¢opmyne (Bce
MepEeMEHHbIE IPUHUMAIOT AEWCTBUTEIbHbIEC 3HAUECHHUS])

/=

BapwuanT 2

1. TpeGoBanusi, npeabsABIsEMbIE K IPOrpaMMe

2. Hucxopsiee mpoeKTHPOBaHUE

3. 3amanue Ne 2

BbIyrcnuTh KOJIMYECTBO U CYMMY OTPHIIATEIbHBIX 37IEMEHTOB MaccuBa X(5,4).

Bapuanr 3

1. AHanmu3 ® TpPOEKTHpOBaHME — pa3paboTKa KOMIUIEKca airopuTMoB. KoaupoBaHue W
KoMIIIsius. TecTupoBaHue U OTIIafKA.

2. Bocxopsmiee mpoeKTUpOBaHUE
3. 3amanue Ne 3
B nenouncnennom maccuBe A (30) HaiTH HAMMEHBIIIHHN U3 JIEMEHTOB ¢ HEYETHBIMH HOMEPAMHU.

Bapuant 4

1. Ha3naueHne aropuTMHYECKOTO si3bika Python.

2. OYHKIHMOHATILHOE POTPaMMHUPOBAHHE

3. 3amanue Ne 4

Haiitu mpou3BeneHne 3JIEMEHTOB MAaCCHUBA , MHACKCHI KOTOPBIX KPaTHBI 3.

Bapuant 5

1. 3wk mporpammupoBanust Python
2. IlepeMeHHbIE THUIIBI TaHHBIX.

3. 3amaune Ne 5

CoctaBuTh nporpammy U OJ0K-CXeMy Ul BeIYUCIIEHUS 3HaueHud QyHkiuu F(x)=2 sin2x+1, rae x
U3MeHseTcs Ha oTpeske [a,b] ¢ marom h.

Bapuanr 6

1. Urpa B uiaHupoBaHue

2. Xakep. 3amura napopmarun. Mapopmanmonnas 6ezonacHoctsb. biok-cxema.

3. 3aganue Ne 6

CoctaBUTh OJI0K-CXEMY U MPOTrPaMMYy JJIsl BBIYUCICHUS 3HaYSHUsI MHOTOYJICHA B Touke Xx=0.5.
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Bapuanr 7

1. IlnanupoBaHue nuTepauui
2. Jloruka B MH(pOpMAaTHKE.
3. Banmanue Ne 7

Pa3paboraiiTe nmpuioKeHUe ISl ONPEISIICHUs O0IIeH CTOMMOCTH TIOKYIKH (B PyOJIsIX | J0Ju1apax).
Ha3zBanue mnpoaykToB BBIOMPAIOTCS U3 CIIMCKA, LIEHBI, KOJMYECTBO, KypC JOJulapa BBOJUT
10JIb30BAaTEIb.

BapuanT 8
1. Opranuzanus nporpaMM pa3BeTBIISIONIEHCS CTPYKTYpPHI.
2. XapaKTepUCTHKH SKCIEPTHOW CUCTEMBI.

3. 3aganme Ne 8
Beenure uncio ot 1 1o 7. HaneuaTtalite COOTBETCTBYIOIIMI HOMEPY LIBET U3 IIBETOB PAITYTH.

TecToBBIE BOIIPOCHI H 3a/I1aHUHA
o aucuuiuinee [Iporpammuposanue Ha SAIBY

1. SI3pIk mporpamMmMupoBanus Python moaxoaut mis pa3paboTku:
a. KoMmbroTepHBIX 1 MOOMIIBHBIX TPUIIOKEHUN
b. AHanMTHKa U MalIMHHOE O0y4YeHHE
c. Urp
d. Hwuero u3 storo.

®dopmupyemas komrereHius [1K-2

2. Hazosute THn aJIropuTma:

PazBerBigronmiics
JInnenHbII
Iukangeckuit

-

CMelranubIi

®opmupyemas komnetenus [1K-2

3. Twunm anropurma

S

®opmupyemas komnetrennus [1K-2
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4. HazoBuTe TUII aNropurMa:

C?

+ 2,

if

D
a. PasseTBisrommiics
b. JImHeHHBIH
c. Cwmemra"HbId
d. IMukongeckuit

®opmupyemast kommnerennus [1K-3

5. IlepemeHHas XxpaHUT B ce0e

a. Hwmsa

b. 3HaucHme

c. Tum

d. JlmmHy cBO€ro 3Ha4YeHUS

®dopmupyemas komrerenmus [1K-3

6. 1int o0o3HayaeT THI JaHHBIX ?

®dopmupyemas kommereHius [1K-2

7. BriOepute mpaBuIIbHYIO 3aMIUCH ONIEPATOPa MPUCBAUBAHMUS:

a. 10=x
B. v=7,8
c. a=5
d. a==Db+X

®opmupyemas komnerenuus [1K-2

8. VYkaxure ornepaTop BBOJA!

a. input()
b. print()
c. int()
d. random()
9. V nepemennoii tuma bool BO3MOXHBIX 3HAYCHHUI

dopmupyemas komnerennus [1K-3

10. YkaxuTe oneparop, KOTOPbIM 34€Ch UCIOJb3YETCS
If n < 100:
B=N+A
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Y cnoBHBIM oniepaTop
OmnepaTop nprCBauBaHUs
OrnepaTop Cl0KeHUs

o 0o T W

OnepaTop yMHOXKEHUS
®opmupyemast kommnerennus [1K-3

11. Yro syu1iie UCIOIb30BaTh JJI1 MHOKECTBEHHOT'O BETBIICHUS?

a. if—elif—else
b. Muoro if

c. if—else—elif
d. while

dopmupyemas komnerenmus [1K-2

12. OnepaTop nukia B s3bike Python:

a. Wwhile
b. for
c. if
d. print

®dopmupyemas kommereHus [1K-2

13. Utepauus uukia mpou30uaeT pa3 (Hrepamus — eqTMHUYHOE BBHITIOJHEHUE TEIa
LUKJIA)

TOTAL =100
1=0
WHILE 1 <0:

N = INT(INPUT()) TOTAL =
TOTAL—NI=1+1

IPRINT(“OCTAJIOCB”, TOTAL)

dopmmpyeman komneteHuma MK-3

14. Omneparop break HyxeH [uis

dopmmpyeman komneteHuma MK-3

15. I'te HaxoAsITCS MapaMeTphl, a Ilie apryMeHThl QYHKITUU?

[TapameTpsl nmunIyTCs Mpu 0OBSIBICHUH (DYHKITHH, apTYMEHTHI TIPU BHI30BE
ApPryMeHTHI UITYTCS TPU 0OBSABIECHUU (PYHKIINHU, TTApaMEeTPhI TIPU BHI30BE
OTO0 0JIHO U TO *Ke!

VY GyHKIHH €CTh TOJIBKO MapaMeTphl

o 0 T o
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dopmmpyemasn komneteHuma MK-2

16. ®yukiwus len() Bo3Bparaer

dopmmpyeman komneteHuma MK-2

17. YtoObI 100aBUTH MOAYJb B POTPAMMY HCIIOTIB3YIOT
a. import math
b. import math()
c. import (math)
d. import.math

dopmupyeman komneteHuusa MK-3

18. Python moxeT paboTaTh Ha OIIEpPallUOHHOMN CHCTEME. ..

a. Windows

b. Linux

c. macOS

d. Hwudero u3 sToro

dopmmpyeman komneteHuma MK-3

19. Ot yero s3bIK NporpaMMHUpOBaHus Ha3bIBaeTCs «IIuToOH»?
a. B uects 3mMen
b. B dects TB-moy
c. B decTp urpet
d. B uyects Omroma

dopmmpyeman komneteHuma MK-2
20. Cosznarens si3bIKa IporpaMMupoBanus Python
a. I'Bumo Bau Poccym
b. JlBun Ilarrepcon
c. OpsuH [onansa Kuyr
d. [xeitmc Aptyp ['ocounr

dopmmpyeman komneteHuma MK-2

21. a = 345. Komanza print(a//100)BsiBeieT 3HaUCHNE

dopmmpyemasn komneteHuma MK-3

22. BeiOepuTe IUKINYECKUH alrOpuT™M
a. k=0
WHILE K < 10:
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23

24.

PRINT (“IIPMBET”)
K+=1
b. a=int(input())
b = int(input())
¢ = int(input())
s = atb+c
print(c)
c. a=int(input())
ifa>0:
PRINT(A)
ELSE:

PRINT(A)

DOPMUPYEMA I KOMITETEHLIMS T1K-3

. HpaBI/IJ'IBHO 3aIMCaH BBOJ YHUCJIa C KIIaBHATYypPhl B CTPOKE IO HOMEPOM

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

vk e

o” o 0 T o
o b~ W DN -

dopmmpyemasn komneteHuma MK-2

Ommbka nomyIieHa B CTPOKE M0 HOMEPOM

1. A=
INT(INPUT())
IF A>0:
PRINT(A):
ELSE
PRINT(A)

vk N

o 0 T o
N O DN B

dopmunpyemasn komneteHuma MK-2

35



25. 3naueHue «elsen?

a. Tak kak
b. HNuaue
c. Ecmm

d. Ilotomy utO
dopmupyeman komneteHumsa MK-3
26. IIporpamma Hanuuer ciaoBo «lloka» pa3
K=0
WHILE K<10:

PRINT(«ITPMBET»)
K+=1

dopmupyeman komneteHuusa MK-3

27.Nmeetcs xoprex Buaa T = (4, 2, 3). Kakas u3 onepauuii npuBea€T kK Tomy, 4to uMsa T Oyzaer
ccblaThes Ha kopTex (1, 2, 3)?

a. T[0]=1

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

dopmmpyeman komneteHuma MK-2

28. Berpoennas gynkmnus enumerate() B Python ucons3zyercst 1151 0 THOBpEMEHHOTO
10 CAaMHM DJIEMEHTaM U UX WHICKCAM.

dopmmpyeman komneteHuma MK-2

29. HeoOxoaumo coOpaTh ¥ BHIBECTH BCE YHUKAIBHBIEC CJIOBA U3 CTPOKHU PEKIAMHOTO TEKCTa.
Kaxo#t 3 nepeyncieHHbIX TUMOB HaHHBIX Python moaxomuT mydie Bcero?

Koprex (tuple)

ciucok (list)

MHOECTBO (set)

cioBaps (dict)

a 0 T o

dopmmpyeman komneteHuma MK-3

30. B ¢aiimax _ init py cmmcku __all__ wcmone3yrorcs s ompeneneHus, 4To

, KOI'JIa KaTajJor UMIIOPTUPYETCs ¢ MOMOIIBI0 (OpMBI oreparopa
from*. Jlnsa NEpEeMEHHbIX HMX HMEHa HAuMHAITCA C OJMHOYHOTO
MOTYEPKUBAHUSL.

dopmmpyemasn komneteHuma MK-2
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Ilepeyensn 1a00paTOPHBIX PadoT
1o pucumiuinee [Iporpammuposanue Ha SIBY

JlaGopaTopnas padora Nel «3HakomcTBoO ¢ Pythony

Lesanb padoThl: MO3HAKOMUTHCA CO cpenoi paspabotku Python. M3yunuTh OCHOBHBIE THIIBI TaHHBIX,
KOMaH bl BBOJIAa M BHIBOJIA IAHHBIX.

IlocTanoBka 3agaun

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

Hanwmcates nporpamMmy, KoTopas 3ampamuBaia Obl y mosib3oBatens: Mms, @amunms, Bo3pact, Mecto
XKuTenbcTBa - Gamunus, uMs ( "Bamum dpamunus, uma?") - Bospact ("Ckonbko Bam net?") - mecto
xutenbcTBa ("['me Bol xxuBete?") Ilocne 3toro BeiBoAMIIAa ObI TpH cTpoku: "Bamu damunus, nms"
"Bam Bo3pact” "Bbl xuBete B

JladopaTopHas pa6ora Ne2: «JInHeiinble MPpOrpaMMbi»

eab padoThi:

Jatp oOyyaromumcsi TpakTHUYeCKUH HaBBIK B IOJATOTOBKE IPOCTOM MHporpamMMbl M B 3aluCH
MaTeMaTHYeCKHUX BhIpAaXKEHUM Ha si3bIke mporpamMmmupoBanus Python.

ITocTanoBKa 3a1a4u

Hamumure mporpammy mis pacdera mo 3agaHHBIM (Gopmynam. [IpenBaputensHO TOATOTOBHTE
TECTOBBIE MMPUMEPHI C MOMOIIBIO KAJIbKYIATOPA WK JIEKTpOHHOM Tabmuipl Excel.

JlaGoparopHasi padora Ne3: «Pa3BeTBisil0OIIMeCs BbIYMCIUTEIbHbIE PO ECCHI»,

eab paboThi:

Jatb oOyuarouumcs MpakTUYECKUI HAaBBIK B UCIIOJIB30BAHUM YCIOBHBIX OTIEPATOPOB BETBIICHUS Ha
sI3bIKE TIporpaMMupoBanust Python. Pabora coctouT u3 IByX 3a1aHHiA.

Crnenyromuii MaTepHall MpeACTaBiIeH B BUAE 0(POPMIICHHOM 1ab0opaTOpHOM pabOTHI.

3ananme 1

ITocTanoBka 3axauu

Hanucate mporpamMmy, KOTOpasi IO BBEIEHHOMY 3HAUEHUIO apryMeHTa BBIYUCIAET 3HAUYCHUE
¢dbyHkuy, 3agaHHol B Buje rpaduka. [lapamerpsl, He0OXOAUMBIE AJISl PEIICHUS 3a/laHUs CIEAYeT
MOJIYYUTh U3 TpaduKa U OMPEeNIUTh B IpOTpamMMe.

3aganue 2

ITocTanoBKka 3axauu

Hanucate mporpammy, KoTopasi ompesenseT, Monagaer Ju ToYKa ¢ 3aJaHHBIMH KOOpAMHATaAMH B
3alITPUXOBAHHYIO 007acTh. TOUKHM HA I'paHuULe IpUHAIeKaT obnactu. HeoOxoaumble mapaMeTpbl
MOJIYYUTh U3 PUCYHKA. Pe3ynmpTaT paboThl mporpaMmbl BHIBECTH B BHJIE TEKCTOBOTO COOOIIEHUS:
ITonanmaer, He nomagaer.

JlabopaTopnasi padora Ned: «Opranusanusi HUKJIOBY.

Leas padorsi:

Jlatb oOy4arommmMcs TpakKTHUECKU HaBBIK B UCTIOIB30BaHUN 0a30BBIX KOHCTPYKIUI CTPYKTYPHOTO
MPOrpaMMHUPOBAHHUS - OTIEPATOPOB LKKIIA. PaboTa cocTaBieHa u3 Tpéx 3aAaHui.

3ananme 1

ITocranoBKa 3a1a4u

BbruncnuTh 1 BBIBECTH Ha 3KpaH B BUAE TaONHIIBI 3HAUeHUS (YHKIMH, 3aJaHHON rpaduuecku (CM.
nabopatopHas padora Ne 2, 3amanue 1), Ha uaTepBasie oT XHa4 70 XKoH ¢ marom dX. MaTepBan u
mar 3aatb TakuM oOpa3oM, 4YTOOBI TMPOBEPUTH BCE BETBH MpOrpamMMbl. TaOmuily CHAOIUTH
3aroJ0BKOM M IIAMKOM.

3ananmue 2

ITocranoBKa 3a1a4u

JI71st AecsiTH BBICTPENIOB, KOOPJAUHATHI KOTOPBIX 3a/1al0TCSl TEHEPATOPOM CIyYallHBIX YUCEN, BBIBECTU
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TEKCTOBBIC COOOIICHHUS O MOMAJaHUK B MUIICHB (CM. TabopartopHas padoTta Ne 2, 3amaHue 2).
3apanme 3

IMocTanoBKa 3a1a4u

BeauciauTe M BBIBECTH Ha 9KpaH B BH/C TaGHI/H_[BI 3Ha4YCHUA q)yHKL[I/II/I HHTCIrpaJIbHOI'O CHUHYCA,
3aJ]aHHOM C MMOMOIIBIO CTEIICHHOTO Psi/ia, HAa MHTepBaie OT XHa4 0 XKOH ¢ maroM 0X ¢ TOYHOCTBIO
€ — DIICUJIOH.

Tabnuiy cHaOIUTH 3arojJOBKOM U mankoi. Kaxkmas ctpoka TaOnuIel T0JDKHA COIEpKaTh 3HAUCHHE
aprymeHTa, 3HaueHue (PyHKIUU ¥ KOJUYECTBO IIPOCYMMHUPOBAHHBIX WIEHOB pSAA.

JladopaTopHnas padora Ne5: «OaHOMepHbIE MaCCUBbBD)

eab paboThi:

Jatb oOydaromuMcsl NMPaKTUYECKUII HaBBIK B HANMCAHUU IporpaMM oOpaOOTKHM OJHOMEPHBIX
MAacCCHBOB: IIONCK MAKCUMYMOB U MUHUMYMOB, COPTHPOBKA.

3ameuanue: J{ns opraHuzalid MacCHMBOB B PythOn MOryT HCMONB30BaThCS pa3HbIC BapUaHTHI,
HalpuMep, CIUCKM WIH pPELIeHus, NpejlaraéMble B MOIYJIAX array, numpy, B stux pemenusix
MOTYT OBITb TOTOBbIE METOAbl M (PYHKIMH, YINPOIIAIOLIME MPOTpaMMUPOBAHUE, HAIPUMEDP IMOUCK
MaKCUMyMa, MHUHHMYMa WA COPTHUPOBKAa. B 3TOM pYyKOBOJCTBE MpemjaraeTcs HCIOJIb30BaTh
AITOPUTMBI MTOKMCKA pelIeHH 6e3 NCIOb30BaHUs TOTOBBIX METOI0B U (PYHKIIUH.

ITocTanoBKa 3a1a4u

CdopmupoBaTh OTHOMEPHBIA CHHUCOK, cOoCTOSUNM W3 N BEMIECTBEHHBIX YHCEN, IMOTYyYEHHBIX
reHepaTopoM ciy4ailHeix uncen. KosmyectBo snementoB chucka (N) 3ampammBaercs y
MOJIb30BaTessA, HO He npeBbimaet 30. Jlnana3oH 3HaueHuil 351eMeHToB OT -5.0 10 5.0. Beruncnurs:

1. ITepBbIii 1 BTOPOH MaKCUMAJIbHBIE MO MOJIYJIIO AJIEMEHTBI CIHCKA.

2. CymMMy 3JI€MEHTOB, MOJ1yJIb KOTOPHIX MEHbILIE€ €AUHHULIBI.

3. Bce aneMeHThl, MOYIIb KOTOPBIX MpeBbIIaeT AmMax oOHYIUTD.

3. OTcopTUpOBaTh CIUCOK, COXpaHss MOPAIOK HEHYJIEBBIX 3JE€MEHTOB. PaBHBbIE HYIIO 3JIEMEHTHI
pa3MecTuTh B KOHIIE CIIHCKA.

JladopaTopHas pa6ora Ne6: «/[ByMepHbIe MACCUBBI M (PYHKITHN»

eab paboThI:

Jlate oOydJaroniMcss TpPaKTUYeCKUH HABBIK B HANKMCAHWUU IporpaMMm OOpabOTKH JIBYMEPHBIX
MAacCCHBOB C HCIIOJIb30BaHUEM (PYHKITHIA.

ITocTanoBka 3axauu

JlaH IBYMEpHBII MAaCCHB BEIICCTBEHHBIX YHCEIL.

1. IHUIMUpOBATh 3JIEMEHTHI CITydaiiHbIMU YnciiamMu B quanasone (-10 -: 10).

2. Beraucnuts cpennee u qucnepcuto (D) o Bcem aeMeHTaM MaccuBa.

3. 3aMeHuTh, Ha CpeaHEe 3HAUEHUE, T€ IJIEMEHThl MAacCHBA, OTKJIOHEHHUE KOTOPBIX OT CPETHETO

MpEBBIIACT G, Te ¢ =+ D .
4. TlynkTsl 3a1aHust 0GOPMUTH B BUAE (DYHKITUH.

IIpakTHyeckue padoThI
no aucumiuinee [Iporpammuposanue Ha SIBY

IIpakTnueckas padora: «/IuHeiliHbIe IPOrPaMMBbD)

Hean padoThI:

Jate oOyuaromuMcsi MPaKTUYECKUH HaBBIK B TOJATOTOBKE MPOCTOH NpOrpaMMbl MU B 3alluCH

MaTeMaTU4YeCKUX BbIpaXKEHUN Ha s3bIKe MporpamMmmupoBanus Python.

ITocTaHoBKa 3agaun

Hanumure aiaroputM mnporpammbl JJIs pacdeTa IO 3aJaHHbIM ¢opmynam. [IpenBapurenbHO
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MOJI'OTOBBTE TECTOBBIC MPUMEPBI C MOMOIIBIO KaJbKYIISTOPA WK 3JCKTPOHHOM Tabmuipl Excel.

IIpakTnyeckas padora: «Pa3BeTBisOIIMecS BHIYUCIUTEIbHBIE MPOLECCHD,

Lean padoThi:

JlaTth 00ydJarommuMcs MPaKTHYECKU HABBIK B MCIIOJI30BAaHUH YCIIOBHBIX OIEPATOPOB BETBJICHUS Ha
si3bIKe TIporpaMmupoBanusi Python. Pabota coctout u3 qByX 3a/1aHHIA.

Crnenyromuii MaTepualt MpeIcTaBjcH B BHIe 0POPMIICHHOH TabopaTOpHON pabOTEHI.

3aganue 1

IMocTanoBKa 3a1a4u

HanumuTe anroputM mporpamMMbl, KOTOpas 1O BBEJCHHOMY 3HAYEHHIO apTyMEHTa BBIUMCIISET
3Ha4YeHne (PyHKIHH, 33daHHON B BHUE rpaduka. [TapameTprl, HEOOXOMMBIE JUIS pEIICHUS 3aIaHHs
CIIEYeT MOJIYYUTh U3 rpaduka U OTPEACIUTh B TIPOTpaMMe.

3aganue 2

IMocTanoBKa 3a1a4uu

Hanwmcate mporpammy, KoTopasi onpeaessier, MonajaeT Ju TOYKa C 33JaHHBIMH KOOPJAWHATAMHU B
3alITPUXOBAHHYIO 00yacTh. TOYKM Ha TpaHUIlEe MpUHAAIeKAT obmactu. HeoOxomumble mapaMeTphl
MOJTyYUTh M3 PUCYHKA. Pe3ymbraT paboThl MpOTrpaMMbl BEIBECTH B BHJIE TEKCTOBOTO COOOIICHHUS:
ITonanmaer, He momasaer.

JlaGoparopHas padora: «Opranu3auus HUKJIOBY».

eab padoThi:

Jlath 0OyJaronmmMcs TPaKTHYSCKU HaBBIK B UCTIOJB30BAHUN 0a30BBIX KOHCTPYKITUH CTPYKTYPHOTO
MIPOrpaMMHUPOBAHMUS - OTIEpaTOPOB LKKIIA. PaboTa cocTaBieHa u3 Tpéx 3aJaHui.

3ananme 1

ITocTanoBKa 3axauu

BerunciauThk ¥ BRIBECTH Ha DKpaH B BUJE TAOIHIIBI 3HAUCHUS (DYHKIIMH, 3aJaHHOU Tpadudecku (CM.
nabopatopras padora Ne 2, 3amanue 1), Ha uaTepBane or XHad 10 XkoH ¢ marom dX. MaTepBan u
mar 3aJaTb TakuM oOpa3oM, 4YTOOBI MPOBEPUTH BCE BETBU MporpaMMbl. TaOiuily CHaOIuTh
3aroJIOBKOM M IIAIKO.

3aganue 2

ITocTanoBka 3axauu

JJ1s tecsiTH BBICTPENOB, KOOPAWHATHI KOTOPBIX 3a/1al0TCS TEHEPATOPOM CIyYaHBIX YMCEI, BBIBECTU
TEKCTOBBIE COOOIIEHUS O TIOTIaJJaHNK B MUIIICHB (CM. JJabopaTopHas padorta Ne 2, 3ananue 2).
3aganue 3

ITocTanoBKa 3aaa4n

BbrunicnuTh ¥ BBIBECTH Ha JKpaH B BUAE TaONMIBI 3HAUYCHUA (YHKUMM HHTETPATBLHOTO CHHYCA,
3aJ[aHHOM C MOMOIIBIO CTENICHHOTO Psijia, Ha MHTEpBaie OT XHa4 10 XKOH ¢ maroM dX ¢ TOYHOCTHIO
€ — DIICUJIOH.

Tabnuiy cHabauTh 3arojgoBkoM M mmankoi. Kaxkmast cTpoka Tabnuiibl JODKHA COJepKaTh 3HAYCHHE
apryMeHTa, 3Ha4eHue (PyHKIUU 1 KOJTUYECTBO IPOCYMMHUPOBAHHBIX YJICHOB Psa.

IIpakTnuyeckas padora: «OgHOMepHbIE MACCHUBBI»

Lean padorthI:

Jate oOyJaromuMmcsl NMpPaKTUUYECKU HaBBIK B HAIMCAaHMM HpOorpaMM OOpabOTKH OJHOMEpPHBIX
MacCUBOB: IOUCK MAKCUMYMOB U MMHHUMYMOB, COPTHPOBKA.

3ameuanue: Jlns opraHuzanuu MaccuBoB B PythOn MoOryr HCHoJb30BaThCsi pasHbIC BapHAHTHI,
HanpuMep, CIUCKM WIM pElIeHHusd, MpeagaraeMbele B MOIyJIsaX array, numpy, B stux pemenusx
MOTYT OBITH T'OTOBBIE METOJbI U (PYHKIUH, YIPOILIAIOIIKME MPOTrpaMMHUpPOBaHKE, HAIIPUMEP MOMCK
MakKCUMyMa, MHUHMMYMa WIM COPTHUPOBKAa. B 3TOM pYyKOBOJCTBE NpeIaraercs HCIOIb30BaTh
AJITOPUTMBI ITOUCKA PELICHUH 6€3 UCIOIB30BaHNS TOTOBBIX METO/IOB U (DYHKLIMH.

ITocTaHoBKa 3agaun

CdopMupoBaTh OJHOMEpPHBIA CHUCOK, cocTosiMi M3 N BEIIECTBEHHBIX YHUCEN, MOJTY4YE€HHBIX
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reHeparopoMm ciydailHeix uucen. KomudectBo asnmementoB cnucka (N) 3anpamuBaercs y
noJb30Baressi, Ho He npeBbiaet 30. J(uama3on 3naueHuit 3eMenToB oT -5.0 10 5.0. Berauciurs:

1. IlepBslii 1 BTOPOI MaKCUMAaJIbHBIE 110 MOAYJIIO 3JIEMEHTHI CIIMCKA.

2. CymMMy 3J€MEHTOB, MOJ1yJIb KOTOPBIX MEHbBILIE €AUHULIBI.

3. Bce aneMeHThl, MO1yJIb KOTOPBIX IIpeBbIIacT AMax 0OHYJIUTb.

3. OrcopTupoBaTh CIHUCOK, COXpaHss MOPSIOK HEHYJIEBBIX 3JIEMEHTOB. PaBHBbIE HYIIO 3JIEMEHTHI
pa3MecTUTh B KOHIIE CIIHCKA.

IIpakTnueckas padora: «/IBymepHble MaccCUBBI U (PyHKIIMN»

Lean padoTbi:

Jlatb oOydaromuMcs NPAaKTUUECKUH HABBIK B HANKWCAaHUU IMpOTrpamMM 0O0pabOTKH JBYMEPHBIX
MacCHBOB C HCIIOJIb30BaHUEM (DYHKITUH.

IMocTanoBka 3agaun

JlaH AByMEpHBIN MAaCCHUB BEIIECTBEHHBIX YHCEIL.

1. UHAIIMMpOBATh AJIEMEHTHI CIydaiHbIMU unciiamu B quanasone (-10 -: 10).

2. Beiuucnuts cpegHee u gucnepceuto (D) mo Bcem anemeHTaM MaccuBa.

3. 3aMeHuTh, Ha CpelHEee 3HAYEHHE, T€ DJIEMEHThl MAacCHBA, OTKJIOHEHHE KOTOPHIX OT CPEIHEro

npeBbIaeT G, rae 6 =+vD.
4. TlynkTsl 3a1aHUS 0QOPMUTH B BUAE DYHKIUH.
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5. Meroauuyeckue MaTepHuaJbl, onpeae/asionue npouexypbl OeHNBaHUA
KOMIIETeHLIUH

5.1 KpuTepun OLlCHUBAHUS PE3YJbBTATOB OCBOCHUA TUCHUIIJINHBI HA IK3AMECHE:

- OILIGHKAa «3ayTeHO» BBICTABIIAETCA OOY4YalOLIEMYCs, €CIM OH JEMOHCTPUPYET 3HaHUSA
OCHOBHBIX TEOPETHMYECKHUX IOJOKEHUS B 00JacTM aNroOpuTMHU3alMM U COBPEMEHHOTO
[IPOrpaMMHUPOBAHMsS], BKJIIOYAIOLUIETO B ce0s METOJbl IPOEKTUPOBAHMS, aHaliu3a M CO3JaHus
IIPOrpaMMHBIX TMPOAYKTOB, OCHOBAHHBIX HA MCIOJb30BAHUU CTPYKTYpHOH U OOBEKTHO-
OPUEHTHUPOBAHHON METOJI0JIOT U H.

l'oToB M yMeeT cOCTaBNATH MPOCTblE OJOK-CXEMbl ANTOPUTMOB, PEIIAIONIUX KOHKPETHYIO
3a1aqy.

JleMOHCTpHUpYET BIJIaJIECHUE METOJAMM pealu3aluyd aIrOpuTMOB B BHJAE IIporpamMMm Ha
KOHKPETHOM SI3bIKE€ TPOrPaMMHUPOBAHUS.

- OLIEHKA «HE 3aUTEHO», €CIM 00Yy4aroLuiics, He 3HAeT OCHOBHBIE TEOPETUUYECKHUE TTOJI0KECHHUS
B 00JIaCTH aJITOPUTMU3ALUU U COBPEMEHHOTO MPOTPaMMHUPOBAHUS, BKIIOYAIOIIETO B €0 METOIbI
MIPOEKTUPOBAHUS, aHAIN3A U CO3JIaHUs IPOTPAaMMHBIX IPOJTYKTOB, OCHOBAaHHBIX Ha HCIOJIb30BaHUM
CTPYKTYpPHOU U 00BEKTHO-OPUEHTUPOBAHHON METOA0JIOTHH.

He ymeer um He TroTOB COCTaBISATH NPOCThIE OJIOK-CXEMBl aJITOPUTMOB, PpEUIAOIINX
KOHKPETHYIO 3aJa4y.

He Bnanmeer meromaMu peanu3anyi alrOPUTMOB B BUJAE IPOrpaMM Ha KOHKPETHOM S3BIKE
MIPOTrpaMMHUPOBAHUS.

5.2 Kpurepum oueHMBaHHUS TeCTUPOBAHUS
[Ipu TectupoBanum Bce BepHble OTBeThl Oepyrcs 3a 100%.
90%-100% oTauyHO
70%-90% xoporo
50%-70% ynoBIEeTBOPUTEIHHO
MeHee 50% HeynoBIETBOPUTEIBHO

5.3 Kputepumn oneHnBaHus Ja00pPaTOPHBIX padoT
O1eHKa «3aYTEeH0» BBICTABISCTCS O0ydJaromeMycs, eciii JabopaTopHas paboTa BBITIOJIHECHA
MPAaBUJIBLHO M OOYYAIOIIMICS OTBETUII HA BCE BOIIPOCHI, TIOCTABIICHHBIE MTPETIOIaBaTEIIEM Ha 3aIlUTe.
OneHka «He 3a4TeHO» BBHICTABIAETCA oOOydaromemycs, ecid JabopaTopHas paboTa
BBITIOJTHEHA HE MPABWJILHO WM OOYYAIOMIMKCS HE MPOSIBHI TIIYOOKHUX TEOPETHYECKUX 3HAHUH MpU
3aImuTe padoThl

5.4 Kputepun onieHHBaHHUs MPAKTHYECKUX PadoT

Kputepuu BBINONHEHUsT OTYeTa Ha «OTIWYHO». [IpakThdeckass paboTa BBITIOJHECHA
MOJIHOCTHIO, 0€3 MOTPEIIHOCTEeH U 3aMEeYaHHiA.

Kputepuu BbINIONHEHUST oOTuUeTa Ha «HEYIOBJIETBOpUTeNbHO» [IpakTuyeckas paboTa
MIOJTHOCTHIO BBITIOTHEHA.

Kputepuu orieHKH IpUHATOTO OTYETA

* IPOTPaMMHBIN KOJ HE ONITUMAJICH;

* HCIIOJIb30BAHbI IJI00AIbHEIE TIEPEMEHHBIE;

* HE Ha BCE BOMPOCHI MOJTYYECHBI BEPHBIE OTBETHI MPH 3aIIUTE PaOOTHI;

Kputepun nomnomHUTETBHBIX 0AJIOB 32 IMYHOCTHBIC KAUeCTBa

* paboTa BBITIOJTHEHA BEPHO C TIEPBOTO pa3a, Ha 3aHATHH 10 PACIUCAHUIO;

* COOMIO/IEHNE PEKOMEHIYEMOTO CTUIISI IPOTPAaMMHUPOBAHUS;

* HaJIM4Ke, OTCYTCTBHUE WJIM HETIOJIHOTA CMBICIIOBBIX KOMMEHTAPUEB B IIPOTpamMMe.
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5.5 Kputepuu oieHKM KOHTPOJILHBIX 32/IaHUI (TEeKYIIHi KOHTPOJIb):
- OICHKAa «OTJHMYHO» BBICTABISICTCS OOy4alomeMycs, €CIU JaHbl HCYEPIBIBAIONINEC U
OGOCHOBaHHbIC OTBCTBI HaA BCC IIOCTABJICHHBIC BOHpOCBI, HpaBI/IJIBHO pemeHH HpaKTI/I‘-IeCKI/Ie
3adaHusd, HpI/I OTBC€Tax BBIACIAIOCH I''TaBHOC, BCC TeOpeTI/I‘IeCKI/IC IIOJIOKCHUA YMGJIO YBSISBIBEUII/ICB C
Tp€6OBaHI/I$IMI/I pyKOBOI[SIHII/IX I[OKYMCHTOB, OTBCTHI 6I)IJII/I YCTKUMHU H KpaTKI/IMI/I, a MBICIIN
W3JIarajJuch B JIOTHYECKOW  TOCIENOBATEIBHOCTH, IIOKAa3aHO YMEHHE CaMOCTOSITEIHHO
aHaJII/I?;I/IpOBaTI) (1)3.KTBI, C06I)ITI/I$I SABJICHUA, Hpoueccm B HUX B3AaUMOCBA3U N OJUAJICKTHUYCCKOM
pa3BUTHH.
- OIEHKA «XOPOILIO» BBICTABISETCA OOydYalOIIEeMyCs, €ClId JaHbl TOJIHbIE, JOCTaTOYHO
O6OCHOBaHHI)Ie OTBCTHBI HA ITOCTABJICHHBLIC BOHpOCI)I, HpaBI/IJII)HO pGIHCHI)I HpaKTI/ILICCKI/IC 3aJaHuAd,
HpI/I OTBETax HE BCETraa BBIACIIAIOCH I'N'TaBHOEC, OTACIBHBIC ITOJIOKEHHUS HEAOCTATOYHO YBSISBIB AJIUCh C
Tp€6OBaHI/I$[MI/I pyKOBOI[SIHII/IX I[OKyMeHTOB; OTBETBI B OCHOBHOM 6I>IJ'II/I KpaTKI/IMI/I, HO HC BcCEriaa
YETKHUMU U [0 CYILECTBY;
- OIICHKa «YAOBJETBOPUTEJIbHO» BBICTABISETCS OOYYarONMIEMyCsl, €CJIM JaHbl B OCHOBHOM
HpaBI/IJ'IBHBIC OTBCTHI HA BCE ITOCTABJICHHBIC BOHpOCBI, HO 663 I[OJ'DKHOfI Fﬂy6I/IHI)I nu 06OCHOBaHI/I${; Ha
YTOLIHﬂIOHII/IG BOHpOCI)I JaHbI HpaBI/IJ'II)HI)Ie OTBEThI, HpI/I OTBE€TaxX HE BBIACIIIIIOCH I'JIABHOEC, OTBETHI
ObIIM MHOTOCJIOBHBIMH, HEYETKUMH H 0€3 JODKHOH JIOTMYECKOW IOCJIENOBATEILHOCTH, Ha
OTACJIBHBIC JOIMOJHUTCIBHBIC BOHpOCBI HE JaHBbI IIOJIOXKHUTCIIBHBIC OTBCTHI,
- OLCHKa ((HeyIIOBJIeTBOPI/ITeJILHO» BBICTABJISACTCSA 06yqa}0meMyC${, €CJIN OaHbI HeraBI/IJ'H)HBIe
OTBETHl Ha OOJIBLIMHCTBO BOINPOCOB; OOYYAIOUIUICS IMyTAaeTCs B ONPENCIICHUSAX U TOHATHUAX; HE
BJ1agccT HpaKTI/I‘—IeCKI/IMI/I HaBbIKaMH pemeHI/m 3aaa4v.

5.6. KpnTeplm OlleHNBAHMS KA4YeCTBA KOHTPOJIbHOMH padoThI
OIIEHKA «3a4YTEeHO0» BBICTABIIACTCS 00yJaroIemMycsi, eciau padoTa BHITIOJIHEHA 0€3 OO0k, U
00y4JaroIemMycs y1anoch 3alUTUTh KOHTPOJIbHYIO PaboTy 0€3 HaBOASIIHNX BOTIPOCOB;
— OIICHKa «He 3a4TeHO0» BBICTABIIETCS KOTJa padoTa HE BBINOJHEHA MO TPEOOBAHUSM, HITH
00yJaroIIUIiCss He MOXKET 3alIUTUTh KOHTPOJIBHYIO paboTy.
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