MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHue 06pa3oBaTejibHON NPOrpaMMbl. JJIEKTPOIHEPreTHKA H JIEKTPOTEXHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NPOI'PAMMUPOBAHUE N OCHOBBI AJITOPUTMU3ALINA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;
4 cemectp - 3;
BCero - 6

Yacos (Bcero) no yueoHomy
MJIAHY:

216 yacoB

Jexknun

3 cemecTp - 16 yacos;
4 cemecTp - 16 yacos;
Bcero - 32 yaca

IIpakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;
4 cemecTp - 16 yacos;
Bcero - 32 yaca

JlaGopaTopHble pa6oThI

3 cemecTp - 16 yacos;
4 cemectp - 16 yacos;
Bcero - 32 yaca

Koncynbranumn

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;
4 cemecTp - 57,5 yaca;
Bcero - 117,2 yacos

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:

TecTupoBaHue

JlabopaTopHasi paGoTa
Konrpoabsnas pabora
PacueTrHo-rpaduueckasi padora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

3 cemectp - 0,3 yaca;
4 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2023
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leab ocBoeHMs] TUCHMIJIMHBI. COCTOMT B HM3YYCHHHM TEOPETUYCCKHX, NMPAKTHUYECKUX OCHOB W
TEXHOJOTHI MPOrpaMMHUPOBAHUS, TEOPHH QJITOPUTMOB, aHAIW3a MW AITOPUTMHU3AIMU PEHICHHMA
MPHUKJIATHBIX 33714
3agauu JMCHMILINHBI
- OBJIaJICHUE OCHOBAMH IMPOTrPAMMHPOBAHUS Ha SI3bIKaX C Pa3HBIMU KOHIICITYaIbHBIMHU
MOIXOJaMHU;
- U3y4YeHHE 0a30BBIX aCIICKTOB PealIU3alMi S3bIKOB TPOIrPAMMHUPOBAHHS,
- I3YYCHHE METOJIOB TIOCTPOCHUS U aHAIIN3a AITOPUTMOB;
- OCBOCHHE CIIOCOOOB TEOPETUYECKOTO U IMPAKTHUECKOTO CPABHEHUS aITOPUTMOB;
- IPUOOPETEHNE HABBIKOB CAMOCTOSTEIIFHOTO TPOSKTUPOBAHUS aJITOPUTMOB U MCTIOIH30BAHUS
MPUKIIATHBIX OMOINOTEK.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ N HAMMCHOBaAHUC KOI[ U HAUMCHOBAHUEC 3an.11am1p03am{ble pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIMU

YK-1 Cnocoben N J1-1yk-1 BemomnHsieT mouck 3HaTh.
OCYILIECTBJIATH IMOUCK, HeoOXouMoi HH()OPMALINH, - YACJICHHBIC ¥ AJITOPUTMHUYCCKAC MCTObI
KPUTUYECKUIN aHAIU3 U €€ KpUTHUYECKUN aHAIU3 U PCIICHHKA TUIIOBBIX 3aJ1a4 IIOKWCKa,
CHHTE3 HH(pOpMaLnH, 0000611aeT pe3yIbTaThl COPTHPOBKH, (DMIBTPALMHU, KOJIUPOBAHHS,
MIPUMEHSITh CHCTEMHBIN aHayu3a JyIsl perieHus NPUOJIMIKEHHBIX PELICHHH
IMOAXOJ I PELIEHUS MOCTaBJICHHOH 3a1aun MaTEeMaTU4CCKUX 3a/1aq,
MOCTAaBJICHHBIX 337124 - AHAJIMTUYECKHUE U MPAKTUYECKUE

CHoCOOBI aHAITN3a CIIOKHOCTHU U
3¢ (HEKTHBHOCTH AJITOPUTMOB.

YMETB:
- COCTaBIIATH aJITOPUTMBI pELICHUS 3a1a4

10 CJIOBECHOMY OIIMCAHUIO METO/OB,
MIPOU3BOJUTH CPABHUTEIBHBIN aHATIN3
QITOPUTMOB 10 Pa3TUYHBIM OI[EHKaM
KaueCcTBa AHAJIMTUYECKHU U HA peabHBIX
TecTax;

- aJanTHPOBATh, MOAU(PHUIIUPOBATH U
KOMOWHHPOBATH CYIIECTBYIOIINE
QITOPUTMBI JUISl pELIEHUS 3a/1a4 TTOUCKa,
COPTUPOBKH, (PHIIBTPAIIUN JAHHBIX,
KOJMPOBAHUS M MPeoOpa30oBaHUsl TaHHBIX.

OIIK-1 Cnocoben N-1lonk-1 [pumensiet 3HATh:
MOHUMATh MTPUHITUATIBI cpencTBa HHPOPMAIIMOHHBIX, - OCHOBHBIE MPUHIIUIIBI XpaHEHUS, TOCTYIa
paboThl COBPEMEHHBIX KOMTIBIOTEPHBIX H CETEBIX 1 00paOOTKH TaHHBIX B AMHAMUYECKUX
nH(}OpPMaAITMOHHBIX TEXHOJIOTH TSI TIOWCKa, CTPYKTypax, 0a3ax JaHHbIX, [IPH
TEXHOJIOTUH 1 XpaHeHus, 06pa6OTKI/I, agaymia | TOTOYHOM U MHOTOIIOTOKOBOM
HUCHOJIL30BAHUS UX JUIA Y MIPEJICTABICHUS OporpaMMHUpOBaHNUNA,
peleHus 3aaaq uH(pOpMaIUK - BCTPOEHHBIE ¥ BHEITHUE OMOTNOTEKN
npodecCHOHATbHON SI3BIKOB.
JIeATeIIbHOCTH

YMETh:

- IPOTrPaMMHUPOBATh COOCTBEHHBIE KJIACCHI
JUIS IMHAMUYECKHUX OOBEKTOB Ha

3




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

OCHOBAHMHU IPUHATHIX OA30BbIX OllEpaLuil
B 33JIaHHBIX CTPYKTypax AaHHBIX C
IIPUMEHEHHUEM MX B MPUKIAJHBIX 33]a4ax;
- UCII0JIb30BATh BO3MOXKHOCTHU
BCTPOEHHBIX M BHEIIHUX OUOINOTEK, a
Takke rpadpudeckue OMOIMOTEKN st
BU3YaJIM3allUU PEIICHUH.

OIIK-2 Cnocoben WJ-lonk-2 Anroputmusupyer | 3HaTh:

pa3pabaTbIBaTh AITOPUTMBI | PEIICHHUE 3a/1a4 U pPealln3yeT - IPUHIIAIIBI ¥ OCOOCHHOCTH

U KOMITBIOTEPHBIE ITOPUTMBI C HCIOb30BaHueM | [POrPAMMHUPOBAHUA B A3bIKAX CO

IPOrpaMMBbl, IPUTOIHBIE IIPOrPaMMHBIX CPEICTB CTaTHYECKOH 1 TMHAMHYECKOU

JUISL IPAKTUYECKOTO THIH3aIHeH;

IPUMCHEHHS - OCHOBHbI€ KOHLIEIIIUU
IPOTPaMMHUPOBAHUS;

- IOHATHE PEKYPPEHTHBIX COOTHOIIEHUM U
METO/Ibl PEKYPCHUH.

YMETB:
- IPUMEHSTH SI3bIKOBBIE BO3MOKHOCTH
MOTOYHOW 00PaOOTKU JaHHBIX IS
TUIMHWYHBIX 3a/1a4;

- pemarp 3aa4u ¢ IPUMEHECHHEM
PEKYPPEHTHOTO U PEKyPCHBHOTO TOAXO/Ia,
UCTIOJIb30BaTh TNHAMHYECKHE CTPYKTYPHI
JTAHHBIX;

- IPOTPaMMHUPOBATH PEIICHUS THITOBBIX
3ajiay B SI3bIKAX C OTIMYAIOLIEeHCs
CEMaHTHKOM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTeNbHON MporpaMmme
OnekTposHepreTuka u snekTtporexHuka (mamee — OIIOII), nampaBnenuss mnoaroroBku 13.03.02
DIIeKTPOIHEPTeTHUKA U SJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 00Opa3oBaHue - OakagaBpHar.

Tpe6OBaHI/I$I K BXOJAHBIM 3HAHUAM U YMCHUAM:

- 3HaTh MpeACTaBICHNE UH(POPMALIUU B FTEKTPOHHO-BBIUNCIUTEIbHBIX YCTPONUCTBAX, UX CTPYKTYPY U

OCHOBHBIC XapaKTCPUCTUKHU

- 3HaTh 0a30BbI€ YMCIIEHHBIE U AITOPUTMUYECKHE METO/IbI PEIICHUS TUIIOBBIX 3a7a4
- 3HaTh OCHOBBI IPOI'PaMMHPOBaHHUs Ha A3bIKax BbICOKOTo ypoBHs (Pascal, C, Python u np.)
- YMETb MOAUPHUIIMPOBATH 1 KOMOMHUPOBATH OA30BbIE AITOPUTMHUUECKHE MTOAXO0/IbI, ISl peIIeHUs

KOHKPCTHBIX 3a/1a4

- YMCTb TIPUMCHATE MECTOAOJIOTUI0O HUCXOAAIICTO MPOCKTUPOBAHUA B PCHICHUN CIIOKHBIX

MHOT'OYPOBHCBBIX 3a1a4

Pe?)y.HBTaTI)I 06yqu1/m, MOJIYYCHHBIC TP OCBOCHUHU JHUCHUIIIINHBI, HGO6X0}II/IMBI IIPpH BBIITIOJTHCHUN

BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE aCHEKTEHI 26 3 8 4 3 - - - - - 11 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
peanusaruii Python u IToBTOpEeHue MaTepuana no pasaeny
C(C+h) "OcHOBHBIE acneKThl peanu3anuii Python u
1.1 BBeneHue B 361K 26 8 4 3 - - - - - 11 - C(C++)"

C(C++). CpaBHenue
peanuzanuii Python n
C(C+t)

IlodzomogKa K neKyuiemy KOHmpOoio:
IMoxrotoBka k Tecty "OO0IacTH BUTUMOCTH,
MIPOCTPAHCTBA IMEH, BpeMs JKU3HU
nepeMeHHbIX" HalpaBJIeHa Ha IOATBEPIKICHHE
3HaHUI MaTepHuaa, MOIyYeHHOTO B pa3ieie
"OCHOBHBIC acleKTH peanm3anuii Python
C(C++)" mo gactu Temsl ""CpaBHEHHE
peamuzanmii Python u C(C++)".
J1OTIOTHUTEBHO CTYICHTY HEOOX0AUMO
U3Y4YUTH JIUTEPATypy U pa3odpaTh MpUMEPHI,
IIPUBOAMMBIE Ha MIPAKTUYECKUX 3aHATHAX
Ilo0z0mogKka K KOHMPOILHOU padome:
Wzyuenne maTepuainos o paszneny OCHOBHBIE
acnektsl peanu3amnmii Python u C(C++)
MOJITOTOBKA K KOHTPOJIBHOI paboTte
"Peanu3zanus OCHOBHBIX aJICOPUTMOB,
opranuzanus BBojaa u Beisoga B C u C++"
HaTpaBJICHA Ha TIOJTBEPKICHHE 3HAHUIA
MaTepuana, HoJIydeHHOro no teme "BBeneHue B
s3bIK C(C++)". JIOTIOTHUTENBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0parts
MIPUMEPEHI, IPUBOAUMBIE Ha IPAKTUIECKUX
3aHATHIX

H3yuenue mamepuanog numepamypusix

5




UCHOYHUKOG:
[3], c. 18-29
[6], c. 39-43, 57-59, 70-90, 95-105, 132-149,
453-460

OCHOBBI aHaIM3a
AITOPUTMOB

22

2.1

Bsenenue. Metoanl
TIOVCKA, COPTHPOBKH,
KOAWPOBaHUS U
JIEKOTUPOBAHUS

22

Ilodzomoeka K 1adopamopnoit pabome:
BeimonHeHE U MOATOTOBKA K 3aI[UTE
nmabopaTopHOi paboTs! "Peanmu3amms ctangapra
NCR_R (pycupuxanms) Ha 1ByX sA3bIKax"
HAINpaBJICHO Ha OTPAOOTKY YMEHUH pelIeHus
npodeccroHanbHbIX 3a1a4. Beigaetcs
CTYZICHTaM I10 U3y4eHHOMY B paszene "OCHOBBI
aHanM3a alrOpUTMOB" MaTepuay 1Mo TeMe:
"MeToabl TOUCKa, COPTUPOBKHU, KOAUPOBAHUS U
JexoupoBaHuA". JIONOJHUTENIBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPY U pazo0paTh
MPUMEPHI BBIMOTHEHUs 3a]JaHUH,
PacCMOTpPEHHBIE HA MMPAKTHYECKHUX 3aHATUAX
Ilodzomoeka K 1adopamopnoit pabome:
BeimonHe e ¥ OATOTOBKA K 3aIIUTE
nmabopaTopHBIX paboT "Peamm3arus anropurma
ITy3bIPHKOBOH COPTHPOBKH B JBYX
HanpayieHusx" u "Az0yka Mop3e. PazpaboTka
ANrOpUTMa KOJUPOBAHUSA U JEKOUPOBAHNS Ha
JIBYX SI3bIKax' HANpaBJIEHO Ha OTPAbOTKY
YMEHHH perieHus NpodecCHOHATBHBIX 3a/1ay.
BriaeTcs cTyaeHTaM 1o U3y4eHHOMY B
pazzaene "OCHOBHI aHAJIHM3a aJITOPUTMOB"
MaTrepuaiy Mo 4yacTH TeMbl: "MeTo bl oucKa,
COPTUPOBKH, KOAUPOBAHMUS U AEKOJUPOBAHHSA" .
JIOTIONHUTENBHO CTYICHTY HEOOX0AMMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHUS 33/1aHUH, PACCMOTPEHHbBIE Ha
MPAaKTHYECKNX 3aHATHIX

Iloozomoeka k n1abopamopnoi pabome:
BrImoTHeHIE 1 TIOATOTOBKA K 3aIIUTe
nabopatopHbIX paboT "buHapHBIN TOUCK.
ITonck moactpokwu B cTpoke. [peanoxenne
moaudukanuit" u "Peanuzaius u anamu3
AITOPUTMOB COPTHPOBKH BEIOOPOM M BCTABKOH"
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HAarpaBJIeHO Ha 3aKpeIuIeHUEe 3HAHUH 1
O0TpabOTKY YMEHUI pelIeHus
npodeccroHanbHbIX 331a4. Brigaercs
CTYZCHTaM II0 H3y4eHHOMY B pa3zzaene "OCHOBBI
aHaJIN3a alTOPUTMOB'" MaTepHay 1o TeMaMm:
"BBenenne" u yactv TeMbI "MeTOIbI IOMCKA,
COPTUPOBKH, KOAUPOBAHUS U AEKOJUPOBAHHA" .
JIOTIONTHUTENBHO CTYICHTY HEOOXOANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MPUMEpHI
BBITIOJTHEHUS 33/1aHUH, PACCMOTPEHHBIE Ha
MPaKTUYCCKUX 3aHATHUAX

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
aHaJIn3a aaropuTMoB"

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[2], c. 268-272
[7], c. 45-51, 155, 383-392, 496-505

Hccnenosanue u
MIPOCKTHPOBAaHUE
ANTOPUTMOB

42

22

3.1

Uccnenosanue
ANTOPUTMOB.
BryTrpennue

6ubarorexu B Python

18

3.2

IIpoextupoBanue
anropuTMoB. BHelHue
6ubimoTexy u rpapuka

B Python

24

13

Iloozomoeka pacuemmusvix 3adanuii: J1is
BBINTOJTHEHUS 3a4aHus "'BHenane OnOINOTEKN B
Python. I'pajuxka B Python. Anroputm
HMHUTAIUH HOPMAJIbHBIX paclpeeieHui
00BEKTOB Ha MIIOCKOCTU C TIOMOIIBIO
PaBHOMEPHBIX paclpeaeneHui u ux
rpadudeckoe orodpakeHue" HeoOX0AUMO
MPEIBAPUTEIHLHO U3YYUTh TEMY
"IIpoexTrpoBanue aaropuTMoB. Daiinel,
BHeNIHue OnOIMoTeku u rpaduka B Python".
3amaHue BHITOTHACTCS MHINBUAYAIBHO IO
o01Iei cxeme alropuT™Ma, H3JI0KEHHOTO B
MPAaKTUICCKUX 3aHATUAX. IHIUBU Ty amH3amus
3aKITIOYAeTCs B MOJICITHPOBAHUH COOCTBEHHBIX
pacrpeneeHHbIX 00BEKTOB, aHAIH3E TECTOB
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"UccnenoBanue u MpOSKTUPOBAHKE
ajaropuT™MOB"

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte
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"YcoBepIlIeHCTBOBaHHAs Ty3bIPbKOBas
COPTUPOBKA. DKCIIEPUMEHTAIBHOE
uccie0BaHue COPTHPOBOK. PaspaboTtka
peanu3anys YKCIePUMEHTAIBHBIX TeCTOB"
HEOOXOANMO TPEIBAPUTEINBEHO U3YIHTh TEMY 1
3a[a9 BBITIOJTHEHHUS JTab0paToOpHOH paboTHI 110
n3ydeHHOMY B pasgerne "VccnenoBanue u
MIPOEKTHPOBAHUE aJITOPUTMOB" MaTepHay 1O
teme "HccnenoBanne anropuTMoB. BHyTpeHHHE
6ubmmoreku B Python"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[4], c. 251-278
[5], c. 35-50, 136-144, 278-288, 294-300

3a4er ¢ OICHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 16 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 16 16 0.3 59.7
4 B3aumonetictBue 24 4 6 5 - 9 - Ilo0z0mo6Ka K KORMPOIbHOU padome:
MIPOrpaMM ¢ W3yuenue matepuanos no teme "Pekypcus.
BBI3bIBAIOLIUM MeTtonpl yTouHeHHs KOpHER" pa3aena
KOHTEKCTOM "B3aumMoelcTBUE NPOTrpamMM C BbI3bIBAIOLIUM
4.1 Bzanmoneiicteue 24 4 6 5 - 9 - KOHTEKCTOM" M TIOJITOTOBKA K KOHTPOJIBHOM
IIpOrpamMm ¢ pabote "PexyppeHTHBIC U pEKypPCUBHBIC
BBI3BIBAIOIINM NTOPUTMBI" HAIlpaBJIeHA Ha MOATBEPKICHUE

koHTekcToM C(C++).

Pexypcus

3HaHUK MaTepuana. J[ONOIHUTENBHO CTYJEHTY
HEOOXO0/IMMO M3YUHUTh JINTEPATYPY U pazo0dpaTh
MPUMEPBI, IPUBOAUMBIE Ha MTPAKTUUECKUX
3aHATHAX

Iloozomoeka K nabopamopnoii pavome: J1iist
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOH padore
«/lnHaMH9YecKre MacCHBBI B KAYECTBE
napameTpoB noanporpamm B C(C++)»
HEO0OXO0IMMO TIPEBAPUTEIHEHO U3YIUTh TEMY
"B3anMoeiicTBHE IPOTpaMM C BEI3BIBAIOIINM
koHTekctom C(C++)" paznena
"B3anMoeficTBHe IPOTpaMM C BBI3BIBAIOIIIM
KOHTEKCTOM" U 3aJ]a4¥ PaCCMOTPEHHBIEC Ha
MPaKTHYECKUX 3aHITHSIX

Iloozomosxa k nabopamopnou padome:
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BrinonHeHye ¥ MOJAroTOBKA K 3aliTe
na00paTopHOH paboThl "MeTo bl TPUOTIKEHHS
KopHei#l. Ykasatens Ha ¢pyakimto B C(C++)"
HaTpaBJICHO Ha OTPAOOTKY 3HAHUI U YMEHUHA
pemeHus mpogecCHOHaNbHBIX 3a1a4. BrimaeTcs
CTYICHTaM II0 H3Y4EHHOMY B pa3eie
"B3anMoeicTBHE IPOTpaMM C BEI3BIBAIOIINM
KOHTEeKCcTOM" Marepuaiy. JlomoJIHUTENEHO
CTYICHTY HEOOXOINMO U3yUUTh MaTepHall 1o
yacTu TeMbl "Pexypcusi. MeToasl yTouHEeHUS
KopHei" u pa300paTh NPUMEPH! BBITOJTHEHHS
3aJjaHUi, pACCMOTPEHHBIE Ha MPaKTHYECKUX
3aHATHAX
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
" IuHaMHYECKHE MACCUBBI U PEKYPCUBHBIE
anroput™Mel B C(C++)" HE0OX0AUMO
MIPeIBAPUTEIFHO U3YYUTh YaCTh TEMBI
"Pexypcust. MeTonbl yTOUHEHUS KOpHER"
pazzena "B3aumozeiicTBue mporpaMm ¢
BEI3BIBAIOIINM KOHTEKCTOM" H pa3odparthb
MPUMEPHI BBIOTHEHUs 3aJaHUi,
pPacCMOTpPEHHBIE Ha MMPAKTUYECKHUX 3aHATUAX
IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"B3anMoelicTBUE POTPaMM C BBI3BIBAIOLITUM
KOHTEKCTOM"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], c. 32-33, 119-125
[6], c. 158-165, 177-186, 194-198125
[7], c. 272-281
[8], c. 30-42

OcobenHocTu
JTMHAMHAYECKOM
Tunu3anui. Croco0b!
ITOTOYHON 00pabOTKH
JTaHHBIX

18

5.1

OcoOenHocTu
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Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
"DneMeHTs! (YyHKIMOHATBHOTO
nporpamMupoBanus B Python"neo0xoanmo
MpeIBapUTENLHO H3YYUTh TEMY U 3a1a41
BBITIOJTHEHUSI TA00OPaTOPHOH paboTHI, a TaK XKe
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JUHAMUYECKOM
Tunu3anu. CocoOsl
MIOTOYHOH 00paboTKH

H3YYUTh BOMPOCH BAPHAHTOB 00PabOTKH
PE3yIbTATOB IO U3YYCHHOMY B pa3jieie
"Oco0eHHOCTH JMHAMHAYECKOM TUITU3AL[UH.

JTAHHBIX Crioco0b1 TOTOYHOM 00padOTKM TaHHBIX"
Marepuany
Ilo0z0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"Oco0EHHOCTH IMHAMUYECKON TUITH3AIINH.
Crioco0b1 TOTOYHOM 00padOTKN TaHHBIX"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[5],c.67-91
6 JlonoHUTENbHBIE 30 IlodzomogKa K neKyuiemy KOHmpoio:
BO3MOYHOCTH IToxroToBka k Tecty "ba3bl JaHHBIX.
IIPOrpaMMHPOBAHUS B HHCTpYyMEHTHI MHOTOTIOTOKOBOT'O
Python IIpOrpaMMUpPOBaHM" HallpaBlieHa Ha
6.1 CTpyKTypHI JaHHBIX. 18 HMOATBEPIKIECHNE 3HAHUH MaTepHaa,
00630p MeTO0B MOJy4EHHOTO B pasjene "JIonolHUTENbHbIE
MOCTPOCHHMS M aHAJIH32a BO3MOXKHOCTH TporpaMMupoBanus B Python"
AITOPUTMOB 10 yacTy TeMsl "JIBondnsle (aiinbl. baspl
6.2 BBenenue B 00bEKTHO- 12 JTaHHBIX. MHOTOIIOTOKOBOE
OPHEHTHPOBAHHOE nmporpaMMmupoBanue". JIonoIHUTENBEHO
POTrpaMMHPOBAaHHUE CTYACHTY HE00X0IUMO Pa300paTh MPUMEPHI,
(OOIT) B Python MIPUBOJIUMBIE HA MPAKTHUECKUX 3aHATHIX

IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny

" JIONIOJIHUTEIIbHBIE BO3MOYKHOCTH
nporpamMupoBanus B Python"
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[loaroroBka k tecty "JlnHaMuyeckue
CTPYKTYpHI TaHHEIX" HaNpaBJcHA Ha
MOATBEPK/ICHUE 3HAHUI MaTepuaia,
MIOJIYYEHHOT O B pazjene "JlonoJHUTenbHbIe
BO3MOKHOCTH ITporpamMMmupoBanus B Python"
10 9acTH TeMHI " JIuHaMu4ecKne CTPYKTYpHI
JaHHBIX. O030p METOI0B MMOCTPOCHUS U
aHanu3a anropuTMoB". JIOTIOTHUTENBHO
CTYACHTY HE00X0IUMO Pa300paTh MPUMEPHI,
MIPUBOJIUMBIC HA TIPAKTHUECKUX 3aHATHIX

10




Iloozomogka pacuemmuwlx 3a0anuii: 3a1aHus
OpPUCHTUPOBAHBI HA PEIICHUS OPHUTaIHBIX 32124
o Teme "BBenenne B 00bEKTHO-
opueHTHpoBaHHOE nporpammuposanue (OOIT)
B Python" paznmemna "/lomonauTensHbIE
BO3MOKHOCTH TIporpamMmupoBans B Python".
CryneHTaM HEOOXOJMMO TIOBTOPHUTH
TEOPETHYECCKHUIA MaTepHai, pa3oopaTs mpuMep
peLIeHNs aHAIOTMYHOM 3a/1a4u, U3JI0)KEHHOH B
MPAKUICCKOM 3aHSITH, & TAKKE U3YUUTh
JIOTIOJTHUTEIIBHYIO TUTeparypy. B kauectse TeM
3aJJaHKs PUMCHSOTCS CIICAYIOIINC:
"Peanu3anus kiaacca ctek", "Peanuzanus
KJlacca OuMHapHOe JepeBo”  Jp.
H3yuenue mamepuanos iumepamypHsLx
UCHOYHUKOS:

[2], c. 90-100, 232-248

[3], c. 82-92, 180-200
[5], c. 177-180, 241-277
[6], c. 26-38, 90-93
[7], c. 122-129, 141-150, 224-228, 875-880,
1055-1064, 1180-1187, 1231-1243

OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 16 16 0.5 24 335
Hroro 3a cemecTp 108.0 16 16 16 2 - 0.5 57.5

UTOro 216.0 - 32 32 32 2 - 0.8 117.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — nmpomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoenwle acnexkmul peanuzauui Python u C(C++)

1.1. BBenenne B s1361k C(C++). CpaBHenue peanuzaiuii Python u C(C++)

Beenenne B sa3pik C(CH++). Tumbl JaHHBIX, onepanuu W npuopurersl. OObSBICHHE U
onpezeneHue, cyTb MoHATHI. OOBSABIECHUS KOHCTAHT, NMepeMeHHbIX. VHunuanuzanus, tamn void,
NIEPEONPEEICHUE TUIOB. ACCOMAaTUBHOCTh, CEMAHTUKA BBINOJIHEHMS JOIMUYECKUX U TEPHAPHBIX
onepanuii. CTpykTypa nporpammbl. BBoa u BeiBoa ganHbix B C u C++. Crnenudukarops! ¢popmara
U MaHUOYJIATOpbl. MeTO/Ibl CUYMTHIBAHWS CHMBOJIBHOM HH(OpPMAlMK W3 IMOTOKOB. YKazaTelu,
apudmeTuka ykasareneil, KOHCTaHTHbIe U void ykazarenu. JluHaMuueckoe pacrpeaeneHue naMsaTu
B C u C++. MaccuBbl OJIHOMEpHbIE, MHOTOMEpHbIC, CTaTU4YeCKHe M AuHamuyeckue. CChUIKH,
MOHTHE CCBHUIKM Ha KoHCTaHTy. [loamporpammsbl, B3auMOAEHCTBHE MPOrpaMM C BbI3BIBAIOLIUM
KoHTekcToM. CpaBHenue peanuzanuii Python u C(C++). OG30p mapagurM mporpaMMHpPOBAHUS,
noanepkuBaeMeix Python, BiausiHue apyrux sssikoB Ha Python, nmpumenenune Python. Crpykrypa
nporpamMMbl. O6IaCTh BUAMMOCTH M MPOCTpaHcTBO uMeH. Onepatopsl global, nonlocal. Crioco6s1
noakitoueHust moayneit B C(C++) u umnoptupoBanus moayineit B Python.

2. OcHo8bl aHAIU3a AI20PUMMOE

2.1. Beenenue. MeToapl noucka, COpTUPOBKY, KOIUPOBAHUSA U IEKOIUPOBAHUS

IloHATHA CIIOKHOCTH 3aJa4U, BBIYUCIMTEIBHON CIOKHOCTH aJrOPUTMA U OLEHKH CIIOKHOCTH.
Crioco0Obl OLIEHKM M CPaBHEHMs aJrOPUTMOB: aHAJUTUYECKHE, MpaKTHUecKhue. MeToJbl MOHUCKa:
OMHApHBIM U JMHEWHBIN MOUCK B JUCKPETHBIX M HENPEPBIBHBIX MOCIEI0BATEIBHOCTIX. MeTobl
COPTUPOBKM: METOJ BCTAaBKH, METOJ ITy3bIpbKA, COPTUPOBKA ciausHUEM. [loHATHE BHYTpEeHHEN U
BHEIIHEH coOpTUPOBKHU. OIEHKU CIOKHOCTH aQJITOPUTMOB. AJTOPUTMBI  [EPEKOIUPOBAHUS.
Crnemuduka CUMBOJIBHOW  KOAMPOBKHM.  AJITOPUTM  TIEHEpalMHd  CIydyallHOro  Mapois.
[TpoexTrpoBaHUE anropuTMa NMepeKoANPOoBKH a30yku Mop3e u paboTa ¢ TEKCTOBBIMH (paiiIaMu. .

3. Uccnedosanue u npoekmuposearue ajicopummos

3.1. UccnenoBanue anroputmMoB. BuyTpennue 6ubnuorexu B Python

HccnenoBanre M CpaBHUTENBHBIM aHaIM3 aJIrOPUTMOB Ha 0a3e ajlropuTMOB IIOHMCKa,
COpTUPOBOK. Moynb time U TOYHOCTh BPEMEHHBIX XapaKTePUCTHK, MOAYJb random U reHepaTop
NICEBAOCTYYaiHBIX YNCEL.

3.2. [IpoexktupoBanue anroputMoB. Buemninue 6ubnuorexu u rpaduka B Python

ANTrOpUTM TeHepalMd HOPMalIbHO-pacIpe/ieIeHHbIX BeNu4MH. llojkiroueHne BHEUIHMX
oubmmotek. [IpoekTupoBanue aNropuT™Ma UMUTALMN PACTIPEACTICHHBIX 00BEKTOB HA OTPaHUYEHHOM
IPOCTPAHCTBE U UX rpauyeckoe 0ToOpakeHue.

4. Bzaumooeticmesue npozpamm C 8bl3bl6arOUUM KOHRMEKCMom

4.1. BzaumoieiicTBHE IPOrpaMM ¢ BbI3bIBatOIKUM KoHTeKcToM C(C++). Pexypeus

CnocoObl mepenaun mapamMeTpoB B (YHKIUIO: apryMeHT-3Hau€Hue, apryMeHT-(QYyHKIIHS,
aprymeHT-cchiika. OCHOBHBIE CcIOCOObI HW3MEHeHMs IepeMeHHoi B ¢yHkuuu. [lepenaua
BCTPOCHHBIX MacCHBOB B (yHKIMH. CChUIKa Ha KOHCTAHTHBIH OOBEKT B Mapamerpax (pyHKIuu.
Vkazarenp Ha (yHKIMIO, yKa3aTeldb Ha (YHKLIHIO B KadyecTBe apryMeHTa Ipyro (yHKIHH.
Pekypcusi: ocHOBHbIE MOHATUS U omnpeneneHus. CBi3b peKypCUU U PEKYPPEHTHBIX BBIYMCIECHUH.
Bunel pekypcumii: kackagHas M JIMHEHas, MpocTas U KOCBEHHas. PeKypcHBHBIE alTOPUTMBI.
[Tpumeps! peanuzauuu B C u Python (3amaua guHamMuueckoro mporpammupoBaHus). YuciaeHHbIE
METO/bI IPUOIIKeHNs KopHel: HpioToHa, ceKylux, Xop/.
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5. Ocobennocmu ounamuyeckou munusayuu. Cnocobvt nomoynou 0o6pabomKu OaHHbIX

5.1. OcobenHnoctu AuHAMUYECKON TUNU3auK. CrIoCOOBI TOTOYHON 00paOOTKH JaHHBIX

Junamudeckass Tumnusanus AaHHbIX. [lomcder cchuiok M cOopka Mycopa. WM3meHsiemble |
HensMeHsieMble nanHbie. CpaBHeHne nepeMeHHbIX B C u Python. Cs3pb ctpykrypsl B C 1 PyObject
B Python. HWuTepHupoBaHHble OOBEKTH. BBI30B MO COMCIONB30BaHUI0 M B3aUMOJICHCTBHE
MOANPOrpaMM C BbI3BIBAIONIUM KOHTEKCTOM (cpaBHeHue Python ¢ C um C++). DnemeHTHI
¢ynkunonanpHOro mnporpammupoBanus B Python. JlambOna ¢ynxnun. CruckoBsle cOOpKw,
reHepaTopsl KoJUleKuMid. ['eHepatopsl u co3gaHue Marpull. ['eHepaTOpHBbIE BBIPAKECHHUS.
Hrepupyembie 00bEKThI, 00BEKTHI-UTEPATOPHI H OOBEKTHI-TeHePaTOphl. DYHKIIUU TeHEPATOPHI.

6. ononnumenbuvie 603MONCHOCU NPOPAMMUDPOBAHUSL 8 PVthOI’l

6.1. CtpykTypsl JaHHbIX. O030p METOIOB MOCTPOSHUS U aHATN3a AJITOPUTMOB

OCHOBHBIE IMHAMUYECKUE CTPYKTYPHL: CIIMCOK, OYepeb, CTEK, JIeK, JiepeBo. Peannzanus tuma
cnucok B CPython, co3manme coOcTBeHHBIX KiaccoB B Python. Xem-¢yHkunu, xem-TaOnuibl,
npsimas aapecanys. JlnHaMudyeckoe nporpaMmmupoBanue. JKaaHble alropuT™Mbl. AMOPTU3AIIMOHHBIN
aHanmu3. I'padbr 1 ocHOBHBIE anropuTmbl Ha rpadax. [louck B rmyOuHy m B mmpuHy. Pabora c
OunapubeiMHu (aitmamu. PabGora ¢ 0azammu JaHHBIX. BBeneHHe B MHOTONOTOKOBOE HOTOKOBOE
IPOTPaMMHUPOBAHUE.

6.2. Beenenue B 00beKkTHO-OpHeHTHpOBaHHOE MporpammupoBanue (OOIT) B Python
Konnenmus OOII. Onpenenenue kinacca. OOBEKTHI-KIACChI, 00BEKTHI-IK3EMILIAPBL. MeTo1bl
9K3eMILIAPOB KinaccoB. CpaBHenue peanuzanuuii B C++ u Python.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. AropuT™MBl KOAUPOBAHUS U NEPEKOANPOBAHUS Ha IIpUMepax paboThl ¢ CUMBOJIBHOM
uHpopmarnueit. Pabora ¢ cumBonamu B C ¥ MOTOKaMH BBOJA U BeiBoJIa B C++;
2. Metoibl MOMCKA U COPTUPOBKU. AJITOPUTMBI OMHAPHOTO MOKMCKA, IOUCKA MOACTPOK B
CTPOKE, AJITOPUTMBI BHYTPEHHUX U BHEUTHUX COPTUPOBOK. OIIEHKHU CII0)KHOCTH U CPaBHEHHE
PacCMOTPEHHBIX AJITOPUTMOB, BapUAHTB MOAU(DUKALINI;
3. DKcnepuMeHTalIbHbIE CITOCOOBI NCCIIEIOBAHMSI alTOPUTMOB Ha IIPUMEPE UCCIIEI0BAHUS
ITOPUTMA MY3bIPbKOBOW COPTUPOBKH U ero Moau¢ukanuu. OcBoeHue Moayiel time u
random, ocobeHHOCTH reHepaTopa rncesaocitydaiiabix yucesn (I'TICH) B Python;
4. ITonkmroueHue BHEMTHUX OnbmnoTek B Python Ha mpumepe usyuenus rpapuueckoit
6ubnmoTeku graphics;
5. Anroput™M UMHUTAIMM HOPMAJIBHBIX paclipeielleHuii 00bEeKTOB Ha MIIOCKOCTH € TIOMOIIbIO
PaBHOMEPHBIX paclpeieeHUI TOUeK;
6. Ocobennoctu padoTs! ¢ noanporpammamu B C(C++) B cpaBHenuu ¢ Python;
7. BzaumoeiicTBre TOAMPOrPaMM C BBI3BIBAIONTUM KOHTEKCTOM. OO 0COOEHHOCTH mepeaadn
BCTpOeHHBIX MaccuBOB B C(C++);
8. Pexypcusi, peKyppeHTHBIE COOTHOILIEHUS, peKypCUBHbIE alropuTMbl. Peanuzanus B C(C++)
u Python;
9. CraTtuyeckast U TuHAMH4YecKas TUNIM3anus. Mi3MeHseMble 1 Heu3MeHseMble TUIIbI JAHHBIX.
CpaBuenue peanu3anuii nanueix B C(C++) u Python;
10. Tlepenaua ¢pyHKIMI B KauecTBE apaMeTpoB JIpyroi ¢pyHkuu. CpaBHEHHE peanu3alinuit
C(C++) u Python;
11. DnemeHTH PyHKIIMOHAIBHOTO MporpaMmMupoBanus. JIsMOaa-BoIipakeHus. I 'eneparopbl
KOJIJIEKIMi. ['eHepaTopHbIe BhIpakeHUs. | eHepaTopbl U UTEPaTOPHI;
12. PabGota ¢ TekcToBpIMU U OMHAapHBIMU (haiimamu. Oneparop with. Moay:ns pickle.
TexcroBslii popmar CSV;
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13. lunaMuveckue CTpYKTYphl JaHHbIX. Peanu3anus coOcTBeHHOTO Kitacca B Python;
14. Pa3pabotka cobctBenHo 60a3nl nanubix (b/1). B/l SQLite u moxyns conpspkenus ais b/,
®opmupoanue SQL-3anpocos. Mcnons3oBanue ¢aitnos B hopmare CSV 1u1st HAMIOJIHEHUS

b,

3.4. Tembl 1a060paTOPHBIX padoT
1. «bunapusrii mouck. [louck noacrpoku B crpoke. [Ipemiokenne Mmonupukanuiim;
2. «Peanu3anus u aHanu3 aropuTMOB COPTUPOBKU BEIOOPOM U BCTABKOM»;
3. «Peanmzanus crangaptra NCR_R (pycudukanus) Ha IByX sS3bIKax»;
4. «A30yka Mop3e. Pa3zpaboTka ajiropuT™Ma KOJUpOBaHUS U I€KOAUPOBAHUS HA ABYX
S3BIKAXY;
5. «Peann3zanus anroputMa my3slpbKOBOM COPTUPOBKHU B ABYX HalpaBICHUAXY;
6. «YCcOBepIICHCTBOBAaHHAS MTy3bIPHKOBAsi COPTUPOBKA. DKCIIEPUMEHTAILHOE HCCIIeIOBAHNE
COpTUPOBOK. Pa3paboTka 1 peanu3zanus SKCIepUMEHTaIbHBIX TECTOBY;
7. «/luHamnueckrie MacCUBbI B KauecTBe apaMeTpoB noanporpamm B C(C++)»;
8. «/luHamHrueckue MacCuBbl U peKypcUBHbIE alropuTMbl B C(C++)»;
9. «DnemeHTH! QYHKIIMOHATBLHOTO porpaMMupoBanus B Pythony;
10. «MeTtoasl mpubmamxkenust KopHeil. Ykazarens Ha pyHkuuo B C(CH++)».

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

1. OOGcyxaeHue mMatepuaioB Mo keiicam pazzaena "OCHOBHbIE aclieKThl peanu3anuii Python u

C(C++)"

OO6cyxeHre MaTepuanos Mo keiicam pazzaena "OCHOBBI aHaJIN3a aAIrOPUTMOB"

3. OOcyxneHue MarepwalioB IO Keiicam paszgena "MccrmenoBaHWe W TPOSKTUPOBAHHE
aJITOPUTMOB"

4. OOcyxaeHue MaTepuajioB IO KeiicamM pazzaena "BzaumopeiictBue mporpamm ¢
BBI3BIBAIOIIUM KOHTEKCTOM"

5. OO6cyxnenue mMaTepualioB o keiicam paszzaena "OCoOEHHOCTH JMHAMUYECKON TUITH3AIUH.
Crioco0bl MOTO4YHOM 00pabOTKM JaHHBIX"

6. OOcyxkneHHe MarepwalioB 1o Kedcam pasnena "J{OMOJHUTEIBHBIE BO3MOXHOCTH
nporpammupoBanus B Python"

N

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTAaThl 00YUYEHNUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

A — Konrl JTVCIUIUTUHBEI (B (T ¥ HAUMEHOBAHUE)
(b coomerermm ¢ payienow 1) | "KTOpOD | coommerermutc .3,

3HaTh:

AHATUTUICCKUE U MTPAKTUICCKHUE CITOCOOBI JlaboparopHast pabota/3ammra paboTsl Ne6

aHAJIN3a CJIOXKHOCTH U A3PPEKTUBHOCTH W/-lyica + "V coBeplIeHCTBOBaHHAs IIy3bIPbKOBasi COPTUPOBKA.

JITOPUTMOB ’ DKCIEePUMEHTAITBHOE UCCIIEIOBAaHUE COPTUPOBOK.
Pa3paboTka 1 peanusanus S3KCIEepUMEHTAIbHbIX TECTOB"

YHUCJICHHBIC U aJITOPUTMUYECKUE METOIbI JlaGoparophas pabota/3amura padotsr Nel "bunapHbIit

pelleHys TUIIOBBIX 3ajiay IOUCKa, nouck. [Touck noacrpoku B crpoke. IIpemyioxenue

COPTHUPOBKH, (DMIBTPALIUH, KOAHUPOBAHUS, UM-1yi1 + Mo pUKaAIHiA"

MPHOMDKEHHEIX PEIIEHMH MATEMATHECKAX JlaboparopHas padota/3amura padboTsl Ne2 "Peanuzanus u

saad aHAJIU3 AITOPUTMOB COPTUPOBKH BHIOOPOM U BCTaBKOM"

BCTPOEHHBIE U BHEIIHUE OMOIMOTEKH SI3BIKOB PacuetHo-Tpaduueckas paboTa/3ammura pacueTHOro
3ananus Nel "Buemnue 6ubnuoreku B Python. I'papuka B

N-lork-1 + Python. AnropuT™M UMUTaIMKY HOPMAJIBHBIX paclpeleleHuit

00BEKTOB Ha MJIOCKOCTH C MIOMOIIBI0 PABHOMEPHBIX
pacrpeneneHuil ¥ ux rpaguueckoe oroOpaxkenue""

OCHOBHBIE ITPUHIUIIBI XPaHEHUS, JOCTyIA U TectupoBanue/(Tect Ne2) JlunHamuueckue CTPyKTYphI

00pabOTKU JaHHBIX B JUHAMUYECKUX JAHHBIX

CTPYKTYpax, 0a3ax JaHHEIX, IH NOTOYHOM 1 Wi Lomes ' TectupoBanue/(Tect Ne3) ba3sl qanubix. UHCTpyMEHTHI

MHOTOTIOTOKOBOM HpOTPaMMHPOBAHHH MHOT'OIIOTOKOBOT'O TPOrPaMMHUPOBAHHUS

MIOHATHE PEKYPPEHTHBIX COOTHOILIEHUH U VLo + Kontponbhas padora/(KP Ne2) PekyppentHsie u

METO/Ibl PEKypCUU PEKYpPCUBHBIE alITOPUTMBI

OCHOBHBIE KOHLIETIIIUY IIPOIPAMMHUPOBAHUS Vo2 + JlaGoparopHas pabota/3amuTa padoTsl Ne9 "DneMeHTbI
(yHKIIMOHATBHOTO MTporpaMMupoBanus B Python"

MPUHIUIBI 1 0COOEHHOCTH KonTtponbnas padora/(KP Nel) Peannzanus 0CHOBHBIX

MIPOrpaMMHUPOBAHHUS B A3BIKAX CO U-lomk-2 + aITOPUTMOB, Opranu3anus Beoaa u BbiBoja B C u C++

CTaTUYECKON M IMHAMHUYECKON TUIIN3AlIUEN

Tectuposanmne/(Tect Nel) O6nactu BUANMOCTH,
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‘ IIPOCTPAHCTBA UMCH, BPEMS KM3HU MNCPEMEHHBIX

YMmerh:

aJlaliITupoBaTh, MO,Z[I/I(I)I/IHI/IpOBaTB n
KOM6I/IHI/IpOBaTB CYHICCTBYIOIUC aJITOPUTMBL
A peIICHMs 3aaa4 IIOMCKa, COPTUPOBKH,
(bHJIBTpaI_[I/II/I JAaHHBIX, KOOAUPOBAHUA U

JlabopaTtopHas pabota/3antuta padbotsr Ne2 "Peanuzarus u
aHaJIU3 AJITOPUTMOB COPTUPOBKH BBIOOPOM U BCTaBKOM"

JlaGopaTtopHnas pabota/3anturta padotser Ned4 "A30yka Mopse.
Pa3paboTka anroputMa KOAMPOBAHUS U JEKOIUPOBAHUS HA

npeoOpa3oBaHus TaHHBIX W-1yka JBYX A3bIKaX"
JlaboparopHast pabota/3ammra padboTsl Ne5 "Peanuzanus
QITOPUTMa MMY3bIPbKOBOW COPTUPOBKH B JIBYX
HanpaBJIeHUsAX"

COCTaBJIATH AITOPUTMBI PELIEHUS 3a1a4 110 JlaboparopHas padota/3ammra padboTsl Nel( "MeTozsl

CJIOBECHOMY OMHMCAHUIO0 METOJIOB, npuOIFbKeHUsT KOpHEH. Ykazarenb Ha GyHkiuio B C(C++)"

MIPOU3BOIUTH CPABHUTENIBHBIN aHATU3 W/-lyica

QJITOPUTMOB I10 Pa3IMYHbIM OLIEHKAM

KauecTBa aHATUTUYECKH U Ha peabHbBIX

TecTax

WCII0JIH30BaTh BO3MOKHOCTH BCTPOCHHBIX U Pacuerno-rpaduueckas pabora/3ammura pacuieTHOTO

BHEIIIHUX OMOJIMOTEK, a TaKkKe Tpaduueckue 3amanus Nel "Buernraue 6ubnuorexu B Python. I'paduka B

OUOINOTEKH 11 BU3yalIU3allUuy PEeLIeHUIH N-lork-1 Python. Anroputm UMuTaIMKM HOPMAJIBHBIX pACIpeaeIeHHUMI
00BEKTOB Ha MJIOCKOCTH C MIOMOIIBI0 PABHOMEPHBIX
pacrpeneneHuil ¥ ux rpaguueckoe orooOpaxkenue""

IPOrpaMMUPOBATh COOCTBEHHBIE KIIACCHI IS PacuetHo-Tpaduueckas paboTa/3amura pacueTHOro

JTUHAMHAYECKUX 00BbEKTOB HA OCHOBAHUU 3aganus Ne2 "JI[uHaMuuecKue CTPYKTYphl JaHHBIX.

NPUHATHIX 0a30BBIX ONEpalnui B 3aJaHHBIX WT-Loma Pazpabotka coOcTBeHHOTO Kitacca B Python. 3anucek u

CTPYKTYypax JJaHHBIX C IPUMEHEHNUEM HX B ) CUMUThIBaHUE 00BEKTOB (paboTa ¢ OMHAPHBIMHU (haiimamu).

MIPUKJIAIHBIX 3a7a9ax Peanuzanus urepupyeMoro o0beKTa U reHeparopa B
Kiacce"

NpOrpaMMHpOBATh PEIICHU THMOBBIX 387184 | 1 N-lomga JlaGoparopHas pabota/3amuTa padotsl Ne3 "Peanu3zarms

B SI3bIKaX C OTJIMYAIOIICHCA CEMaHTUKON crangapra NCR R (pycuduxkanus) Ha qByX si3bIKax"

pemars 3a1a4i ¢ IPUMEHEHUEM JlaGopartopHas pabota/3amura padots! Ne7 "Jlunamuueckue

PEKYPPEHTHOIO U PEKYPCUBHOTO ITOAXO0AA, N-lonk-2 MaccHUBBI B KauecTBe napaMmeTpos noanporpamm B C(C++)"

HCIOJIb30BATh JTUHAMUYCCKHUEC CTPYKTYPhI
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JaHHBIX

JlaGopaTtopHas pabota/3antuta paboTer Ne§ "luHamuueckue
MacCHUBBI U peKypcuBHbIe anroputmsl B C(C++)"

MIPUMEHSTH SI3IKOBBIC BO3MOXHOCTH
MOTOYHOU 00PaOOTKHM JAHHBIX IS THTTUYHBIX
3aa4

N-lonk-2

JlaGopaTtopHas pabota/3anura padboTsl Ne9 "DmeMeHThI
(GyHKIMOHATBLHOTO porpaMmMupoBanus B Python"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. (KP Nel) Peanu3anust oOCHOBHBIX aJrOpUTMOB, OpraHu3anys BBoja v Bbioja B C u C++
(KonTpoawsHas pabora)
2. (Tect Nel) OGmacTi BUIUMOCTH, TPOCTPAHCTBA UMEH, BPEMSI )KU3HU NIEPEMEHHBIX
(TectupoBanue)
3. 3amuTa padotel Nel "bunapssiit nouck. ITouck noacrpoku B crpoke. [Ipeanoxenue
moaudukamnuit" (JlabopatopHas padora)
4. 3amura padotsl Ne2 "Peanu3zaius u aHanu3 aaropuTMOB COPTUPOBKU BEIOOPOM M BCTaBKOM"
(JTaboparopnas pabota)
5. 3ammta padotsr Ne3 "Peanmuzamus crannapra NCR R (pycudukanms) Ha IBYX sS3bIKax"
(JTaboparopnas pabota)
6. 3amuta padoTsl Ned "A30yka Mop3e. PazpaboTka anropurmMa KOIUpOBaHUS U
JeKoaupoBaHus Ha AByX s3bikax" (JlabopaTtopnas pabota)
7. 3amuTa padboTel Ne5 "Peanuzanus anropurMa ny3slpbKOBO COPTUPOBKH B ABYX
HarnpasieHusx" (JlabopaTopHas pabora)
8. 3amura padoTsl Ne6 "YcoBepiieHCTBOBaHHAs! My3bIPbKOBAsi COPTUPOBKA.
OKcrepuMEeHTaIbHOE HCCieI0BaHne COPTUPOBOK. Pa3paboTka u peanu3zanys
IKCIIepUMEHTaIbHBIX TecToB" (JTabopaTopHas pabora)
9. 3amuTa pacuernoro 3aganus Nel "Buemnue 6ubnuorexu B Python. I'paduxa B Python.
ANTOPUTM UMUTALIMK HOPMAJIBHBIX pacnpeeNieHrii 00BEKTOB Ha IJIOCKOCTH C IIOMOIIIBIO
pPaBHOMEPHBIX paclpesieleHnii 1 ux rpapudeckoe otoopaxenue"" (PacueTHo-rpaduueckas
pabora)

4 cemecTp

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1E
1. (KP Ne2) PexyppeHTHbIe U pekypcuBHbIe anroputMbl (KoHTpoabsHas pabora)
2. (Tect Ne2) JIlunamuyeckue cTpyKTyphbl AJaHHbIX (TecTupoBaHue)
3. (Tect Ne3) ba3sl nanHbIX. UTHCTpYMEHTHI MHOTOIIOTOKOBOTO NMPOIPaMMHPOBAHUS
(TectupoBanue)
4. 3amura pa6otel Nel0 "Metoab! npubnmxeHus KopHei. Ykazatens Ha ¢pyHkuuto B C(C++)
(JTaboparopnas paboTa)
5. 3amura paboTs! Ne7 "JI[nHaMHuecKre MacCUBBI B KAU€CTBE MapaMeTPOB MOANPOrpaMM B
C(C++)" (JIaboparopnas padoTa)
6. 3amura padoTs! Ne§ "Jl[nHamMHuecKue MacCUBBI M peKypcuBHbIE anropuT™bl B C(C++)"
(JTaboparopnas paboTa)
7. 3amuta padoTsl Ne9 "DneMeHTh! (YHKIMOHAIBHOTO NporpamMmmupoBanus B Python"
(JTaboparopnas paboTa)
8. 3amuTa pacueTHoro 3aaanus Ne2 "JI[uHamuyeckue CTpyKTYyphl 1aHHBIX. PazpaboTka
coOcTBeHHOro Kkiacca B Python. 3anuchk u cunteiBanre 00beKTOB (paboTa ¢ OMHAPHBIMU
daitnamu). Peanu3arus ntepupyemoro oobekta u reueparopa B kinacce" (Pacuetrno-
rpaduueckas padoTa)

n

bannpHO-pedTHHrOBast CTPYKTYpa AUCUUIUIMHBL ABISETCS MIPUIOKEHHEM A.
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4.2 Tlpome:xxyTouHas aTTECTALMS 0 U CIUIINHE

3auem c oyenxou (Cemecmp Ne3)
Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lomoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIOLINAX

Ixzamen (Cemecmp Nod)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «M3OW» Ha ocCHOBaHUHU CEMECTPOBOM M aTTECTALIMOHHON COCTaBIISIOIINX

B JUIIJIIOM BBICTABJISICTCA OLICHKA 3a 4 CEMECTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEICHBI B (DOHIE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. ApxunioB O. I'.,baracosa B. C.,I'peukuna I1. B.,3y60B B. C.,BopooseBa . A.,lonosa T.
B.,Koctuna M. b.,KprokoB A. A.,Yubuzosa H. B.,Illlepbun B. M., Mapana M. M.-
"I[IporpammupoBanue. Coopuuk 3anau", U3mparensctBo: "Jlans", Cankr-IlerepOypr, 2019 - (140 c.)
https://e.lanbook.com/book/121485;

2. llpuknanHeie 3aa9d TUCKPETHOW MaTeMaTHKH U CIIOKHOCTB aJITOPUTMOB : YueOHoe rmocodue
JUTs By30B 10 Harpasienuto "llpukiannas maremaruka","Mudopmarrka v BEIYUCIUTENbHAS
texuuka" / A. b. ®ponos, Mock. suepr. ua-T (MOU TVY), u ap. ; Pex. B. b. Kyapsisues . — 1997 . —
312 c. - ISBN 5-7046-0063-8 : 20000.00 .;

3. Y. CeBepenc- "Beaenue B mporpammupoBanue Ha Python", (2-e uzn., ucnp.), U3narensctso:
"HarmonanwsHuseiii OTkpeiThiil YHUBepcuTeT « MIHTYUT»", Mocksa, 2016 - (231 c.)
https://biblioclub.ru/index.php?page=book&id=429184;

4. 3natononbckuii [I. M.- "OcHoBbI nporpamMmmupoBanus Ha si3eike Python", M3garenscrBo: "MK
[Ipecc", Mocksa, 2017 - (284 c.)

https://e.lanbook.com/book/97359;

5. Cy3u P. A.- "S3wix mporpammupoBanus Python", (2-e uza.), UsnarensctBo: "MHTYUT",
Mockaa, 2016 - (350 c.)

https://e.lanbook.com/book/100546;

6. Ctpayctpyn b.- "S3b1k nporpammupoBanus C++ ais npodeccuonanon”, (2-e uss.),
W3narensctBo: "MHTYUT", Mocksa, 2016 - (670 c.)

https://e.lanbook.com/book/100542;

7. P. Cemxauk- "Anroputmsl Ha C++", (2-¢ usn., ucmp.), U3garensctBo: "HanmoHansHbIH
Otxperthiit YHuBepcutetr «MMHTYUT»", Mocksa, 2016 - (1773 c.)
https://biblioclub.ru/index.php?page=book&id=429164;

8. UncneHHble METOABI: TEOPUs U MPAKTHKA | yYEOHUK U MPAKTHUKYM JJIS aKaIeMUYECKOTo
OaxanaBpuaTa 10 HalpaBJIeHUIO MOAroToBKU "Marematuka. [lpukiagnas marematuka" / V. I
[Tupymos, [u ap.], MockoBckuii aBUaliMOHHbIN UH-T ; pel. Y. I'. [lupymoB . — 5-e uzn., nepepad. u
nor . — M. : FOpaiit, 2015 . — 421 c. — (bakanaBp. Axagemudecknii Kypc) . - ISBN 978-5-9916-
4802-8 ..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing Buneokondepenuuu;

5. Notepad++;
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6. Python;

7. GNU Compiler Collection.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3siekTponHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za mannbix Scopus - http://www.scopus.com
6. HanmoHanbHas 3JIeKTPOHHAs 0umdamoTeKa - https://rusneb.ru/

7. 93BC "KoncyasTant crygenta' - http://www.studentlibrary.ru/

8. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. ba3a oTKpbBITHIX JaHHBIX MUHUCTEPCTBA TPY/AA U COUUANbHOM 3aUThI PD -

https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

12. ba3a oTKpbITHIX JaHHBbIX Pochuumonnropunra - http://www.fedsfm.ru/opendata
13. DunekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HaNMEHOBAaHHUE
VY4eOHble ayaAUuTOpUU JUIs J-213, Yuebnas IapTa co CKaMbeH, CTOJI IIPETNOIaBaTeNs,
MIPOBEAECHUS JIEKIMOHHBIX ayJIuTOpHs CTYJ, JOCKa MEJIOBas

3aHATHI U TEKYIIETO
KOHTPOJIA

VY4ebHble ayTUTOPUH IS

1-213, YuebnHas

napra co CKaMBeﬁ, CTOJI IpCIIogaBaTeIIsd,

MIPOBEICHUS TIPAKTHYECKUX ayIUTOPUS CTYJI, IOCKa MEJIOBast
3ansatuii, KP u KII
VYyebHbIC ayAUTOPUU IJIS JK-110, CTOJI, CTYJI, JOCKA MEJIOBasi, KOMIbIOTEPHAs
MPOBEICHUS J1a0OPATOPHBIX KomnbrorepHslii CeTh ¢ BbIXOJ0M B lIHTEpHET,
3aHATHI kimacc MBI] MYJIbTUMEIUNHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIMOHED
K-113, CTOJI, CTYJI, IOCKa MEJIOBasi, KOMITbIOTEpHAs
KomnbrorepHslii CeTh ¢ BbIX0J0M B MHTEpHET,
xiacec MBI MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,

KOMIILIOTCP HepCOHaHLHBIﬁ, KOHAWIMOHED

VY4eOHble ayAUTOpUU IS

H-213, Yuebnas

mapra co cKaMbei, CTOJI TPEnoIaBaTes,

MPOBEICHUS ayIuTOpUs CTYJ, TOCKa MENoBast
IIPOMEKYTOUHON
aTTeCTaluu
ITomemmenus qis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENILHOM paOOThI KommbsrotepHsiii MUCHBMEHHBINA, BEIIAJIKA U1 OEKIbI,

YUTAJILHBIN 3aJ1

KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHAIBHBIH,
MIPUHTEP, KOHTUIIMOHED

Ilomemenust misa

J-213, YuebHas

rnapra co CK&MBCIZ, CTOJI IPCIogaBaTclisl,
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KOHCYJIbTUPOBAHUS ayJIuTOpus CTYJ, OCKa MeJoBast
[Tomemenus ans xpanenuss | M-703a/1, KimagoBast | cTemiax AJisg XpaHeHUsI KHUT, Tym0a, KpaH,
000opyI0oBaHUs U Y4€OHOTO kad. "ITIMUN" HOYTOYK, KHUTH, Y4€OHUKH, ITOCOOMS

WHBEHTApS
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JIJUCHOUTILJIMHBI

HpOFpaMMI/IpOBaHI/IG N OCHOBBLI aJITOPUTMU3AILIHNH

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 (Tect Nel) OGnactit BUAMMOCTH, MPOCTPAHCTBA KMEH, BPEMsI )KU3HU TTEPEMEHHBIX
(TectupoBanue)

KM-2 3amura pa6otsr Nel "bunapusiii mouck. I[Touck moacrpoku B crpoke. [Ipemanoxenue
moaudukanmit" (Jlaboparopnas padora)

KM-3 3ammura padotsr Ne2 "Peanuzanus u aHainu3 alropuTMOB COPTHPOBKH BEIOOPOM M BCTaBKOM"
(JTaboparopuas padoTta)

KM-4 (KP Nel) Peanuzanus OCHOBHBIX aJITOPUTMOB, OpraHu3aius BBoja 1 BeiBojga B C u C++
(KontponpHas pabota)

KM-5 3amura pabotsl Ne3 "Peanuzanus crangapra NCR_R (pycudukanus) Ha 1ByX s3bIKkax"
(JTaboparopuas padoTta)

KM-6 3ammura pabotsr Ned "A30yka Mop3e. Pa3paboTka aaropurMa KOAUPOBAHUS U IEKOAHUPOBAHUS
Ha 1ByX s3bikax" (JlaboparopHas paboTa)

KM-7 3ammra pabotsl Ne5 "Peanuzanust anropurMa my3slpbKOBOM COPTUPOBKY B IBYX HallpaBJIeHUAX"
(JTaboparopnas paboTa)

KM-8 3ammra pa6otsr Ne6 "V coBepuieHCTBOBaHHAS MTy3bIPHKOBAsi COPTHPOBKA. DKCIIEPUMEHTAIEHOE
HCCJIETIOBaHHE COPTUPOBOK. Pa3paboTka u peanusanus IKCIEpUMEHTaIbHBIX TeCTOB"
(JTaboparopuas padoTta)

KM-9 3ammra pacuernoro 3aganus Nel "Buemnue 6ubnuorexku B Python. I'paduka B Python.
ANTOPUTM UMUTAITMN HOPMATBHBIX PaCIpe/Ie]ICHH 00bEKTOB Ha INIOCKOCTH C TIOMOIIBIO
pPaBHOMEPHBIX pacIpeieleHnii u ux rpadguueckoe orodpakenue"" (PacueTHo-rpaduueckas
pabora)

Bujx npome:xyTouHOI aTTecTanuu — 3a4eT ¢ OLIEHKOM.

HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM:
pasnena | aucuuruinHbl | Hepens 4 4 8 8 12 12 12 14 16
KM:

PN
N
w
N
o1
(o))
~
(o]
({e]

OCHOBHBIE aCIeKTHI
1 peanuzanuii Python u
C(C++)

Beenenmue B 5361k C(CH++).
11 CpaBHeHue peanuzanuil + +
Python u C(C++)

OCHOBBI a”HaAJIN3a
AJITOPUTMOB

Bsenenue. Metoasl
MOMCKa, COPTUPOBKH,
KOJIMPOBAaHUS U
JIEKOIMPOBAHUS

2.1

Uccnenosanue u
MIPOCKTUPOBAHUE
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AITOPUTMOB

HUccnenosanue
3.1 anroput™MoB. BuyTpeHHue +
6ubmorexku B Python
IIpoexTupoBanue
anroputMoB. Buemnue
3.2 p +

O6ubnmmoTexu u rpaduka B

Python

Bec KM, %: | 5 5 5 10 5 15 5 25 | 25

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-
10
KM-
11
KM-
12
KM-
13
KM-
14
KM-
15
KM-
16
KM-
17

3amuTa padotel Ne7 "J[MHaMu4yecKue MacCUBBI B KAUECTBE IMAPAMETPOB IOIIPOrPaMM B
C(C++)" (JIabopatopnas padora)

3amuTa padotel Ne8 "J[nHaMuyeckue MaccuBbl U peKypcHUBHbIE alropuTMbl B C(C++)"
(JTaboparopnas pabota)

(KP Ne2) PexyppenTHsle u pekypcuBHbie anroput™Mbl (KoHTponbHas padora)

3ammra padoTel Ne9 "DneMeHTs! (yHKIMOHATIBHOTO porpaMmMupoBanus B Python"
(JTaboparopnas pabota)

3ammra padoTsl Nel(0 "MeToas! mpubamkeHus KopHel. Ykazatens Ha pyHkuuio B C(C++)"
(JTaboparopnas paboTa)

(Tect Ne2) /Tlunamuueckue cTpykTypsl AaHHbIX (TectupoBanue)

(Tect Ne3) ba3el nanHbIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O MPOTrPaMMHUPOBAHUS
(TectupoBanue)

3amuTa pacuetHoro 3afganus Ne2 "J[nuHaMmuueckue CTpyKTyphl JaHHbIX. Pa3paboTka
cobcTBeHHOro kiacca B Python. 3anuck u cuntbiBaHre 00bEKTOB (paboTa ¢ OMHAPHBIMU
daiinamu). Peanu3zanus urepupyeMoro oobexkTa u reneparopa B kinacce" (Pacuetno-
rpaguydeckas pabora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
pasnena

HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Paszgen KM: 10 11 12 13 14 15 16 17

JUCITUTUIMHBI Henens 4 4 8 8 12 14 15 16
KM:

B3anmoneicteue nporpamMm ¢
BBI3BIBAIOIINM KOHTEKCTOM

11

B3aunMozeiicTBrue nmporpamm ¢
BBI3BIBAIOIIIUM KOHTEKCTOM + + + +
C(C++). Pexypcus

OCO00EHHOCTH TUHAMHAYECKOH
tun3anu. CmocoObl TOTOYHOM
00pabOTKM JAHHBIX

2.1

Oco0eHHOCTH TUHAMHUYECKON
tunu3anui. CrocoObl MOTOUHOM +
00pabOTKH JaHHBIX
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JlonomHuTEIbHBIE BO3MOKHOCTH
nporpamMmupoBanus B Python

3.1

CrpykTypsl gaaHbix. O630p
METO/IOB IMMOCTPOCHHUS U aHAJIM3a
AJITOPUTMOB

3.2

Brenenue B 00beKTHO-
OpPUEHTUPOBAHHOE
nporpammuposanue (OOII) B
Python

Bec KM, %:

10

10

15

10

10

30
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