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AHHOTaNINA

JucuummimHa «AJITOpUTMHU3ANMS U MPOTPAMMUPOBAHKE» BXOIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «DnekTposHepreTMka U UIEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETCHITHINA

OIIK-2 «CnocobOeH pa3pabarTplBaTh aIrOPUTMbI WU KOMITBIOTEPHBIC IPOTPAMMBI,
MIPUTOIHBIC JIJISl TPAKTUYECKOTO IPUMEHEHHUSI

CopepxaHue TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MOCTPOECHUEM
QITOPUTMOB UM UX pealu3alueil Ha fA3bIKaX MPOrpaMMHUpPOBAaHUS JUIsl IOCJIEAYIOLIETO
MPUMEHEHUS B aBTOMaTHU3UPOBAHHOM IIPOU3BOJICTBE.

[IperonaBanrie MUCHMIUIMHBI TpPEIyCMaTpUBaeT cleaytomue (OopMbl OpraHU3alUd
yueOHOro Ipoliecca: JEeKIIH, J1adopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. [lenu mpenojaBaHus TUCIUIUIMHBI 3aKIIOYACTCS B TOMYYCHHH OOYYaIOUTUMUCS
TEOPETUYECKHX M TMPAKTUYECKHX HAaBBIKOB JUIA peaju3allid alrOPUTMOB Ha  fA3bIKax
MpOrpaMMUPOBaHUS ISl MOCTEAYIOIIET0 MPUMEHEHHUSI B aBTOMAaTU3UPOBAHHOM ITPOU3BOJICTBE Ha
AIEKTPOIHEPIeTUUECKUX MPEATIPUATHSIX.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeT0o oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHINH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIMKATOpA
HauMEHOBaHUE
KOMIIETEHIIUH JOCTH)KEHUS! KOMITETEHLIUU
KOMIIETEHIIH

OIIK-2.J1.1 3HaeT MeToabI pa3paboTKH
QITOPUTMOB U IIPOTPAMMHOT0 0OECIIeUeHUs B
paMKax CHCTEM HCKYCCTBEHHOTO MHTEIUICKTa
OIIK-2./1.2 BoIOUpAET SI3bIKU
IPOTPaMMHUPOBAHUS U CPEbl pa3paboTKH
UH(GOPMAIIMOHHBIX CUCTEM M TEXHOJIOTUI
OIIK-2./1.3 pa3zpabaTbiBacT aJIrOPUTMBI U

OIIK-2 Cnocoben
pa3zpabaThIBaTh
QITOPUTMBI U
O6menpodeccuoHanbHbIE | KOMITBIOTEPHBIE

KOMIIETCHIINU MPOrpaMMBl,
KOMITBIOTEPHBIE MPOTPAMMBI,
MIPUTOAHBIE IS
MpEeaHa3HAYEHHbIC JJIS1 TPAKTUYECKOTO
MPAKTUYECKOTO
TIPUMEHEHUS
MIPUMEHEHUS

OIIK-2./1.4 BBITIONHSIET OTIAAAKY U
BepU(DUKAINIO pa3pabOTaHHBIX
KOMIBIOTEPHBIX POTPaAMM

2. Mecrto nucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIUMHCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUIIINH:
- «upopmaTukay,
- «Maremaruka. MateMaTHICCKHI aHATINU3Y,
- «Matemartuka. AHaIUTHYECKas TeOMETPHs U JIMHEeiHas anredpay.
3HaHUs, TOJMy4YEHHbIE NPU HU3YYEHUU MaTepuana JaHHOW AWCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTUX AUCLIMILINH:
- «OcHOBBI UHPOPMALIMOHHON 0€30MaCHOCTHY;
- «MH(popMaIIMOHHBIE TEXHOIOTUNY;
- «CucTeMbl M1 METO/Ibl HICKYCCTBEHHOT'O MHTEIIJIEKTA B 3JIEKTPOIHEPTEeTHKEY;
- «DNeKTpOoCHAOKEHUEY;
- «IIpou3BoaCTBEHHAs MPEIUIUIOMHAS IPAKTUKAY;
- «[ToxroroBka K mpoueaype 3aluThl U 3aIIKTa BHITYCKHOW KBaJTU(PHUKAIIMOHHON
paboTHI».

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pacipeIe]IiCHHe STOW TPYJOEMKOCTH 10 CeMecTpaMm) MPeICTaBICHBI B
Taodmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu
AyoumopHule 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesnceHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznessl, TEMbI AUCIMILIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cewmectp 3

Paszzen 1. OCHOBBI AITOPUTMH3AIHH 4 4 14
Pasnen 2. OCHOBBI IPOrPaMMHPOBAHUSI 6 6 30
Paszien 3. @YHKIMU U KJIACCHI 7 7 30
Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTnueckass TIOATOTOBKA 3aKJIOYACTCd B  HENOCPEJICTBEHHOM  BBIIIOJIHEHUU
oOydarlolMMHUCs  OMNpENeTIeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;yuiein
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEICHO B TabauIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MUKJIa

Homep paznena | Ha3BaHue u coaepxkaHue pa3ielioB U TEM JIEKIIMOHHBIX 3aHATHI




Paznesn 1. OcHOBBI AJITOPUTMHU3ALUH

Tema 1.1 ITonsTHE anroputma.

Omnpeznenenue anroputMma, OpMBI 3aIIMCH U CBOWCTBA alroputMa. ba3oBsle anroputMuieckne
CTPYKTYPBI ¥ IPUHIIMIIBI CTPYKTYPHOI aNTOPUTMHU3ALINHN: JEPEBhS, TUHAMHYIECKAsI TAMSATh.
Tema 1.2 ITpumeps! KITaCCHIECKUX aITOPUTMOB

Pabora ¢ MaccuBamu: COPTUPOBKA, YMHOKEHHE allTOPUTMOB, OCHOBHBIE aJITOPUTMBI
MIPOCENBAHUS

AnroputMm EBknmna amst Haxo)kaeHUsI HAaHOOJIBIIETo O0IIEero AenuTens, ynuciaa GuboHadn.
HopmanbsHoe pacnipenenenue, MareMaTHdeckoe oxuaanne. CTaTucThka: CpemHee
BEPOATHOCTHOE 3HaYEHUE CIIy4allHO BEJIMYMHBI, MEAMaHa, Juctiepcus, TeopeMa baiieca

Pa3ges 2. OcHOBBI IPOrpaMMHPOBAHHUSA
Tema 2.1 DBoows MPOTpaMMHAPOBAHHS

WucrpymenTsr nporpammupoBanus. Hanbosnee BocTpeOoBaHHbIE S3bIKKM IPOrPAMMUPOBAHUE
(Java, SQL, Python, C#, C++, C, JavaScript) u ux HazHadcHue. [IpoektupoBaHue u
BHEJPEHHE MPOTPaMM JUTS PEIICHNS 3aad B JIEKTPO3HEPTeTHKE. TEXHUUECKOE 3aaHe Ha
I1O. TecTupoBaHue IPOrPaMMHBIX IPOITYKTOB.

Tema 2.2 [ToHsiTHE aNTOPUTMHUYECKOTO NporpaMMupoBanus CyIIHOCTh JaHHbIX,
knaccudukanus 1aHHbIX. [IpocThie U CTPYKTYpUpPOBaHHBIE IaHHBIE.

[Tuxuter 1 oneparopsl. bubnanorexu s3p1ka mporpaMmMuposanus Python Iepemennas u
koHcTaHTa. PyHKIMK 1 npouenypa. IlonnporpaMmMsel 1 nx B3auMozelcTaue. OObEeKTHO-
OpUEHTHPOBAaHHOE NTPOrpaMMHPOBaHUE.

Pasnen 3. ®yHKIMHU U KJIACCHI

Tema 3.1. ®ynkuun

[MonsiTre GyHKIMIA, MX HA3HAYEHHE ¥ NPUHIUIEI paboThl. Co3naHue U BHI30B (QYHKIIMH,
nepenaya apryMeHTOB U BO3BpaT 3HaYeHUil. JIokalibHbIE U I7100aIbHbIE IEpEMEHHBIE.
Pexypcusnbie pyHkumu. Mcnonp3oBanue GyHKIUH s 00pabOTKH JaHHBIX U paboTsl ¢ SQL-
3anpocamH.

Tema 3.2. Knacchl u 6a3bl TaHHBIX

CrpykTypa 0a3sl JaHHBIX Yepe3 00BbEKTHO-OPUEHTUPOBAHHBINA MOIX0A. Mcnons30BaHme
KJIaCCOB TPH MPOEKTUPOBAaHUHM 0a3 TaHHBIX. Peanu3anust persinnoHHON MOAEIH TaHHBIX C
MOMOIIIBIO KJIACCOB. METO/IbI KITacCoB JIsi 00eCHeYeHUsI IEJIOCTHOCTH IaHHBIX. Teopus
HOPMaJIM3allli U yCTPaHEHHE aHOMAJIMH J00aBICHNS, I3MEHEHHS U yAAJIeHUs JaHHBIX Yepes
00BEKTHO-OPHEHTHPOBAHHBIE METOAbI. Peann3anusi MHOTO3HaYHOH 3aBUCHMOCTH U
3aBUCHMOCTH COEAMHEHUIT B KJlaccax.

Tema 3.3. @yHKIMHK U KJIACCHI B MPOrPaMMHBIX CHCTEMax

Hcnonb3oBanne GyHKINHA 1 KJIacCOB B paclpeAeeHHbIX CHCTEMaX U KINEHT-CEePBEPHBIX
TIPMWIIOXKEHUIX. Peanuszanust pasnuaHbIX MOJIeNel JaHHbIX Yepe3 00beKTHO-OPHEHTHPOBAHHOE
nporpammupoBanue. OnTuMu3anys paboThl IPOrpaMMHBIX CHCTEM C OMOILBIO GyHKINH 1
KJIaCCOB.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
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Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

N3 Hux Ne
Ne HaumeHnoBaHue 1a00paTOpHBIX padoT TpynoemxocT, | MPAKTIECKOH | pasziena
n/m (gac) IIOATOTOBKH, | mucrun
(1ac) JINHBI
Cemectp 2
1 | JIaboparopnas pabora 1.1 Pa3zpabotka 2 1
anropuTMa paboThl KABKYJISITOpPA
2 | Jlaboparopnas pabora 2.1 IIpocTteitimue 2 2
MareMaTudeckue onepamnuu B Python
3 | JTaboparopHas pabota 2.2 YCIOBHS U IIUKJIBI B 2 2
Python
8 | JJaboparopHnas pabora 3.1 CocraBieHue 2 3
TEXHUYECKOTO 3aJaHus Ha Pa3paboTKy
IPOTPaMMBI
9 | JlaboparopHas padora 3.2 Pa3zpaborka 2 3
APXUTEKTYPBI IPOTPAMMBI
10 | JIaboparopuas pabdota 3.3 Coznanue daiinon 2 3
11 | JlaGoparopHas pabora 3.4 2 3
pabota ¢ Ki1accamu
12 | JlaboparopHas pabora 3.5 TectupoBanue 3 3
paboThI IpOrpaMm
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

Y4eOHbBIM MJIaHOM HE TPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabauna 7 — Bunbl caMmocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTUUECcKOro MaTepuana
40 40
nucuuruHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 17 17
ycneBaemoctu (TKY)
Jomamnee 3amganne (/13)
Kontposbable pabotsl 3a04nukoB (KP3)
IToaroroBka K MpoMeXyTOYHOU
17 17
atrecrauuu (ITA)
Bcero: 74 74




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PaboThl 00y4aroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUI

KonnuectBo
9K3EMILISPOB B
Hingp/ URL bubnuorpaduueckas ccpuika Oubmorexe
azapec (xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)
https://znanium.com/ Maprumusa C.A., Cumonos B.JI., XpamueHko -

catalog/document?id=399782 | M.B. Ba3bl JaHHbIX.

[Ipaktuueckoe npumenenue CYB/] SQL u
NoSQL-tuma 11 npuMeHeHus
MIPOEKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM.

M. — ®opywm, 2022

https://znanium.com/ Iyctposa JI.U., Tapakanos O.B. Ba3sr -
catalog/document?id=375855 | manusix. M.: HUL] MTH®PA-M, 2021

https://znanium.com/catalog/ | I'puropses A.B., McaeB E.A. Mertozb! u -
document?id=395614 aropuT™Mbl 00padboTku AaHHbIX. M.: HUL]
UHDPA-M, 2022

https://znanium.com/catalog/ | daxsua O.I°, 3enenkos FO.A. Metozsl, -
document?id=384994 MOJICJIH, CPEJICTBA XPAaHEHUS H 00pabOTKU
naHHbIX. M.; By3oBckuit yueoHuk, 2022

7. TlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OPMaLIOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedeHp DIEKTPOHHBIX 00OpPA30BATENBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTn «HTepHEeT»
URL agpec HanmenoBanue
https://github.com/ Github
https://arxiv.org/ arXiv Hay4HbIil )xypHas ¢ MOCIeAHUMU TOCTHXKEHUSMHU B 00J1aCTH

HCKYCCTBCHHOT'O MHTCJIJICKTA

https://www.kaggle.com/ | Kaggle. ba3bl OTKPBITBIX TaHHBIX

https://www.elibrary.ru | ba3za meToauuecKux MOCOOH U HAYYHBIX CTaTei

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mpOrpaMMHOr0 0OECHEeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIiecca MO0 AUCLHUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Taduuie 10.
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https://www.kaggle.com/

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HaunmeHnoBanue cocTaBHON 4aCTH MarepuagibHO-TEXHHUYECKOMN Howmep aynuropun
n/n 0a3bl (npu HEOOXOAMMOCTH)
1 MynbTuMenuiiHas JeKIUOHHAS ayAUTOPHSI 31-04

10. OueHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocTtaB OIICHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMeXyTo4HON aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH CIIHCOK BOIIPOCOB K 9K3aMEHY;

TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopas nmpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cDOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUIECKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIEMAIM3HPOBAHHBIX IOHITHI.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«XOpOoHIOo»
(Ga4uTCHO»

— 00yJaroUics TBEPIO YCBOWII MPOrPAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYCCKOH JESITEIBbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX ITOHITHH.

«YIOBJICTBOPUTEIILHO»
(Ga4TCHO»

— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JIUTEPATYPBHI;

— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— cnabo apryMeHTHUPYET HAYyUHBIE MTOJIO0KEHNUS,

— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana,

— JIOMYCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! qu1st 5x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocsl i1 9k3aMeHa

Ne n/nt IlepeyeHb BOMpOCOB JUIsl SK3aMeHa Koz
WHAMKATOpPA
1 Bonpoc 1 OIIK-2./1.1

A) Huxmst

B) Pexypcus

Bonpoc 2

B) Timsort

Bomnpoc 3

A) threading
B) asyncio

Kakoii BcTpoeHHbIH MexaHn3M Python mo3BosisieT ucmoib30Bath OHY
(GYHKIHIO B pa3HbBIX YaCTAX Koja 6e3 1yonupoBaHus?

b) JIam6na-pynkuuu

I') lekopatopsl

Kakoii anroput™ copTupoBKH BcTpoeH B Python u ucnonssyercst mpu
BbI30Be Sorted()?

A) Brictpas copruposka (QuickSort)

B) [MupamunanbHas coptupoBka (HeapSort)

I') CoprupoBka my3sippkom (BubbleSort)

Kaxkoii u3 nepeuncieHHbx Moayiei Python ncrnone3yercs st paboTbl
C MHOT'OIIOTOYHOCTBIO?

10




B) multiprocessing
I') Bce nepeuncnensbie

Bomnpoc 4

Kako# naTTepH NpoeKTUPOBaHUS PeaIn3yeT MPUHLUI «EAUHOTO
9K3eMIUIsIpay B mporpamme Ha Python?

A) ®abpuunsiii metoz (Factory Method)

B) Onunouka (Singleton)

B) Jlexopatop (Decorator)

I') Crparerus (Strategy)

Bomnpoc 5
Kaxkoii meron kiacca B Python mo3Bosier co3aaBath 0OBEKT, HE
BbI3bIBas __ INit_ Hampsmyio?

A) new_ ()
_cal_()
_str_ ()
F) _del_ ()
Bonpoc 1 OIIK-2./1.2

Kakoii s13bIk TporpaMMHpOBaHUsT HAMOOJIEE YaCTO UCTIOIB3YETCS IS
BeO-pa3pabOTKH Ha CTOPOHE cepBepa’?

A) Python

B) JavaScript

B) PHP

') C++

Bonpoc 2

Kakas cpena paszpabotku (IDE) nHanbonee nomynsipua cpeau
pa3paboTtunkoB Ha Python?

A) IntelliJ IDEA

B) PyCharm

B) Eclipse

') NetBeans

Bonpoc 3

Kakoii f3bIK TPOrpaMMHUPOBAHHMS Yallle BCETO UCIOIb3YETCs IS
MOOHIIBHOM pa3paboTku Ha I0S?

A) Kotlin

b) Java

B) Swift

I) C#

Bomnpoc 4

Kaxkasg texnonorus qame BCCro NpuMeEHACTCA IJIs1 CO3JaHUsA BEO-
npuiokeHui Ha Python?

A) Django

B) React

B) Angular

I') Laravel

Bomnpoc 5
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Kakas cpena pa3paboTku peKoMeHyeTcsl JUTst paboThl ¢ OOIBIIUMHU
npoektamu Ha C++7?

A) VS Code

B) PyCharm

B) Xcode

I') Visual Studio

Bonpoc 1

Kaxkoit anroputm novcka Hanbosee 3 GheKTUBEH I YIOPSI0YSHHOTO
criucka?

A) JIuHeHbIN TONCK

b) bunapnslii nouck

B) ITouck no xem-tadiauie

I') InTepnonssinoHHbIN OUCK

Bonpoc 2

Kaxkoit meTon apdextrBer st 00paboTKu OOIBIIMX 00BEMOB JIaHHBIX B
MMOTOKOBOM pekrumMe?

A) XKannbie anropuTMbl

b) /lunamuueckoe mporpaMMHpPOBaHUE

B) MapReduce

I') depeBo pemienuit

Bomnpoc 3

Kakas cTpykTypa JaHHBIX Jy4lle BCEro MOAXOAUT JIsl pealu3aluu
ouepesu ¢ MpuopuTeTaMu?

A) CBs3aHHBIH CITHCOK

b) /[BonuHas kyuda

B) JlepeBo oTpe3koB

I') Maccus

Bonpoc 4

Kakoii anroputm siBnsieTcs >kaJHbIM U UCTIOIB3YETCA B 3a/1a4ax
MapupyTuzauun’?

A) bennmana-®opaa

B) JlelikcTpel

B) ®unoiina-Yopmemna

I') IMouck B mmpuny (BFS)

Bompoc S

Kakoit uacTpymMenT Python manbosiee moaxoauT uist pa3paboTKu
QITOPUTMOB MAITUHHOTO 00Yy4YeHHUsI?

A) Matplotlib

B) Scikit-learn

B) Flask

I') SQLite

OIK-2.71.3

Bomnpoc 1

Kaxkoii uactpymeHnT B Python ucnons3yercst 17151 momaroBoii 0Taa ki
Kona?

A) print()

B) pdb

B) assert

OIK-2.]1.4
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I') logging

Bonpoc 2

Kakoii Tun TectupoBaHus MpoBepsieT, KOPPEKTHO JIU pabOTatoT
OTJIEJIbHbIE MOYJIU IPOrpaMMbl?

A) NHTEerpaiinoHHOE TECTUPOBAHUE

B) Perpeccuonnoe tectupoBanue

B) FOnuTt-TectupoBanue

I') Harpy3ouHoe TectupoBaHue

Bomnpoc 3

Kakoii orepatop Python ucnosns3yercst 11 mpOBEpPKH KOPPEKTHOCTH
BBIITOJIHCHHA ITPOrpaMMBbI U BbI3BIBACT UCKIIFOYCHHUEC, CCJIM YCIIOBUC
JIOXKHO?

A) try

b) except

B) assert

I') raise

Bonpoc 4

Kakoii u3 cnenyromux uactpymentoB HE ncnonb3yercs s
aBTOMAaTH3UPOBAHHOTO TeCcTHpoBaHus Python-koma?

A) unittest

B) pytest

B) Selenium

I') Flask

Bompoc 5
Kakoii MeTos1 oTnaaku Kojia mpeanoaaraet 100aBiIeHHe BpEMEHHBIX

ornepaTopoB BbiBoja (Print()), 4ToObI MPOBEPUTH 3HAUYCHHS IEPEMEHHBIX
B Ipoliecce paboThl MPOTrpaMMBbl?

A) JlorupoBanue

b) UnrepakTuBHas oTiIagKa

B) IleuyaTs oTa0YHBIX COOOIICHMIT

I') Cratuueckuii aHaIM3 KoJia

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Kon

[Tepeuenn BompocoB (3a1a4) A1 3a4eTa / In . 3a4€Ta
p p ( A )H a (I)q) HHJAUKATOopa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/mt .
KYpCOBO# pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i mpoBeneHMsT NPOMEXYTOUYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

13




Ta6mmma 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
MHJUKATOpa

1 mun. 3adanue KomOUHUPOBAHNHO20 MUNA C 8BLOOPOM OOHO20 BEPHO20 OMBEEMAd
U3 Yemvipex npedaoNCeHHbix U 000CHO8aHUeM 8bIOOPA

Wucrpykius: TIpouunTaiite TEKCT, BEIOSPUTE MPABUIBHBIN OTBET M 3aIMAIINTE apPTYMCHTHI,
000CHOBBIBAIOITHE BEIOOP OTBETA

1 1 Kakoii anroput™ COpTHPOBKH HCIIONIB3yeTCs Mo ymordanuto B sorted() | OITK-2. 1.1
B Python? OIlK-2./1.2
A) QuickSort

b) MergeSort

B) Timsort

I') BubbleSort

2 Kaxoii metos Python ucrnonb3yercs st U3MEpeHUsT BpEMEHU
BBITIOJIHEHUS KoAa?

A) time.sleep()

b) time.time()

B) datetime.now()

I') sys.clock()

3 Kakoii anroput™ MallMHHOTO O0YYEHUS JIy4Ille BCErO MOAXOAUT IS
3a/1a4M KJIacCU(UKAIUU TEeKCTa?

A) K-Means

b) Jluneiinas perpeccus

B) Hepero pemenuii

I') Naive Bayes

4 Kaxoii moayab Python ucnosb3yercs st paboThl ¢
MHOT'OIIOTOYHOCTBIO?

A) multiprocessing

b) asyncio

B) threading

') 0s

5 Kakoii u3 MeTo/10B SBJISETCS KIIOUEBHIM B peain3aluu
JTMHAMUYECKOTO MPOTPaMMHUPOBAHMUS?

A) JKanHble anropuTMbI

b) Paznensii u BnactByit

B) 3anmomuHaHne NpoMeKyTOUYHBIX PEIIeHU (MEeMOU3aIIns)

I') XKannoe ynanenue

6 Kaxkas cpena pa3pabotku (IDE) nHanbonee yacto nucnomnb3yercst 1is
Python?

A) PyCharm

b) Eclipse

B) Xcode

I') NetBeans

7 Kakoii s3Ik IPOrPaMMUPOBAHHUSI SIBISIETCS OCHOBHBIM JITIS
MOOHIIBHOM pa3paboTku Ha Android?

A) Python

b) Swift

B) Java

I') Ruby

8 Kaxoii s3bIK MporpaMMUpOBaHUs HanboJIee YacTo UCIIONb3YETCS IS
pa3paboTKH CEpBEPHBIX BEO-NIPHIIOKEHUI?
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A) PHP

B) C++

B)R

I') MATLAB

9 Kakoit ¢peiimBopk Python uaie Bcero ucnonb3yercs uist BeO-
pazpaboTku?

A) Flask

b) Django

B) FastAPI

I') Tornado

10 Kakast TeXHOJIOTHS TIO3BOJIAET MHUCATh KpoccriaT(hopMeHHbIe
MOOMJIbHBIE IPUIIOKEHUS HA OJTHOM S3bIKE IIPOrPaMMHUPOBaHU?
A) React Native

b) Kotlin

B) SwiftUl

I") JavaFX

2 mun. 3adanue KOM6uHup06aHHOZO muna c 6bl60p0M HECKOJIbKUX eapuanmoes omeema

U3 NPeONOACEHHBIX U PAZGEPHYMBIM 000CHOBANUEM 8b100PA

Wnctpykuus: [IpounTaiite TEKCT, BRIOEpUTE MPAaBUIIbHBIC BADHAHTHI OTBETA U
3alUIIUTE apTyMEHTHI, 000CHOBBIBAIOIIHE BBIOOP OTBETOB

1. Kaxue cTpyKTyphl JaHHBIX Yallle BCEI'O UCIOJB3YIOTCS IS
peanuzanuu crexka?
A) JIByCBS3HBIN CLIUCOK
b) Ouepenp
B) OnHocBsA3HBIN cicOK
I') lunamMuyeckuii MacCUB
2. Kakwue anropuT™bl HCHIOIB3YIOTCS /TS IOMCKA KpaTJaiInero
myTu B rpade?
A) Anroputwm JlefikcTpsl
b) XKanansrit anroputm
B) Anroputm bennmana-®opaa
I') Anroputm Kpyckana
3. Kakwue u3 cieyommx si3bIKOB IPOTPaAMMHUPOBAHHSI
MOJIIEP>)KUBAIOT O0BEKTHO-OPUEHTHPOBAHHOE
IporpaMMupoBanue?
A) Python
B) C++
B) JavaScript
N HTML
4. Kakue u3 cieayronmx NoAxX0/10B MOXKHO HCIOIb30BATh IS
onTHUMHU3aImu Koaa B Python?
A) Hcnons3oBanue KarmpoBanus (memoization)
b) Munnmu3anust UCTIOIb30BaHMS PEKYPCUHT
B) Hcnonb3oBanue riio0abHBIX EPEMEHHBIX BMECTO
JIOKQJIbHBIX
I') BexTopusanus ¢ ucnons3oBanruem NUmPy
5. Kaxkue Tunsl TecCTUpOBaHUS MPUMEHSIOTCS I TPOBEPKU
paboToCIOCOOHOCTH MTPOTPAMMHOTO Ko1a?
A) YOHuT-TecTupoBanue
b) UnrterpamnmonHoe TectupoBaHue
B) A/B TectrpoBanue

OINK-2.]1.3
OIIK-2.]1.4
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I') Perpeccuonnoe tectupoBaHue

6. Kakue HHCTPYMEHTBI HCIIOJB3YIOTCS U1 oTianku Python-komna?
A) pdb
B) print()
B) logging
I') debugger

7. Kaxkue u3 cienyromux yTBep)KJI€HUN 0 TECTUPOBAaHUM KOJ1a
SIBJIAIOTCSI BEpHBIMU?
A) ABTOMATH3MPOBAHHOE TECTUPOBAHUE IIOMOTAET COKPATUTh
KOJMYECTBO OMIMOOK B KOJIE
b) MuTerpanonHoe TecTUpOBaHUE IPOBEpsIeT paboTy Bee
CUCTEMBI 1IeJINKOM
B) FOnut-TectupoBanue GpoxycupyeTcst Ha TECTUPOBAHUU BCEH
MIPOrpaMMBbI cpa3y
I') IloxpbITHE KOZIa TECTAMU U3MEPSET, Kakas 4acTb KoJa
MIpOBepeHa TecTaMu

8. Kakwue mraru 00b19HO BKITIOYEHBI B ITPOIECC OTIAIKA
IIPOrpaMMbl?
A) AHanu3 J0roB
b) 3amyck mporpammel 6€3 U3MEHEHUI
B) Ucnonb3oBanue Touek ocrtanosa (breakpoints)
I') [IpocMOTp COAEPKUMOTO MAMSITH ITPOTrPAMMBI

9. Kakwue 6ubnmorexu Python ucronb3yroTest 1ist TECTUPOBAHUS
Kozja?
A) unittest
b) pytest
B) Selenium
I') matplotlib

10. Kakue u3 cienyoomux TEXHUK TOMOTa0T MPeJ0TBPATHTh
OLIMOKYU B IPOTpaMMHOM Kojie?
A) Ucnonp3oBaHue CTaTUYECKOT0 aHAJIN3a KO/1a
b) Otka3 oT nokyMeHTanuu Kojia
B) IIpumenenue npunimnos yuctoro kozaa (Clean Code)
I') PerynsipHoe TecTupoBaHHE HOBBIX U3MEHEHUIT

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeeHue coomeemcmeust

Wuctpykius: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE. K Kax o MO3UITNH, TaHHON B
JIEBOM CTOJIOIIE, IOJOEPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOIIOIIE

. 1) Metoza 00ydeHust HEHPOHHBIX CeTeM, OIIK-2.1.1
A) JleiikcTpe 9 OTIK-2.]1.2
OCHOBAHHBIN Ha TPAJUEHTHOM CITYCKE A
B) Timsort 2) FI/I6pHI£HLH?1 ITOPUTM COPTUPOBKH,
ucrons3yemMsiii B Python
3) Ucnonb3yetcs Ui NOMCKa KpaTyaliero myTu B
C) K-Means ) y a p yr
rpade
. 4) BeiOupaer Ha Ka)KJIOM I11are JOKaJIbHO
D) Backpropagation ) P A
ONITUMAITLHOE PEIICHNE
E) XKannbrit 5) KnacrepuzaunoHHbIN aITOPUTM MAILIUHHOTO
QITOPUTM o0yuyeHHs
A) YOHut- 1) IIpoBepka B3auMo1eCTBUS HECKOIBKUX OIIK-2.11.3
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TECTUPOBAHUE KOMITOHEHTOB CUCTEMBI OIK-2. 1.4
B) UnrterpammonHoe 2) [IpoBepka OTHETbHBIX MOTYJICH

TECTUPOBAHUE MPOrpaMMBbI Ha KOPPEKTHOCTh PAOOTHI

C) Perpeccuonnoe 3) OneHka MoBeIeHUSI CUCTEMBI TIPU

TECTHPOBAHUE BBICOKMX Harpyskax

D) Harpy3ounoe 4) IlpoBepka koza 6e3 ero BHITOJTHEHHS Ha

TECTHPOBAHUE MpeaMeT OMMOOK U YSI3BUMOCTEH

E) Cratnueckuii 5) [IpoBepka paboOTOCTIOCOOHOCTH MOCTIE

aHalu3 KoJa BHECEHUSI U3BMEHEHUI

5 mun. 3adanue omxpwvimoco muna ¢ pa3eepHymviM OMmeemom

Wuctpykius: TIpouunTaiiTe TEKCT U 3alUIIATE Pa3BePHYTHI 000CHOBAHHBIN OTBET
WJIM HAITUIIIKATE TPOITYIIEHHOE CIIOBO/CIIOBOCOYETAHE

3anosHHMTE NPONYCK: OIIK-2./1.1
B MammaHOM 00y4eHUU alIrOpuT™M (K-Means) ucnons3yercs | OITK-2./1.2
JUISL pa3/ieNIeHus TaHHBIX Ha HECKOJIBKO TPYIII Ha OCHOBE UX CXO0XKECTH, a

AITOPUTM (runennon pezpeccuu) — s IOCTPOCHUST MOJICIIH,

HpOFHOBI/Ip}IIOH_[Cﬁ YHCJIO0BOC 3HAUYCHUC.

O0bsicHuTE pasHuny MEKAY AMHAMUYIECCKUM IMPOrpaMMHpPOBaAaHUEM
H KaJHBbIMHA AJITOPUTMAMHU.

HpI/IBeIH/ITC IMPUMCPEI 3aaa4, rA€ OAUH MCTOA IMPECATIOUYTUTCIIBHES

Jpyroro.

3anoHMTE NPONYCK: OIIK-2./1.3
B pa3paboTke BeO-IIPHIIOKEHHI YaCTO UCTIOIB3YIOTCS TAKUE SI3BIKU OIIK-2.1.4
IIPOrpaMMHUPOBAHHUS, KaK JUISL CEPBEPHOM 4acTu U

JUTSL KITAEHTCKOM YacTH.
Kakmue ¢pakTopbl He00X01UMO YYUTHIBATH NPHU BbIOOPE Cpebl
pa3padorku (IDE) nist pa6otsl ¢ sisbikoM Python?
[lepeuncnure u KpaTko 0OBSICHUTE OCHOBHBIE KPUTEPUU BBIOODA.

IIpumeyanue:

3aganue | Tuma ¢ BBIOOPOM OZHOTO BEPHOT'O OTBETA M3 YETHIPEX MPEATI0KEHHBIX 1 000CHOBaHHEM BBIOOpA!
[onHoe coBnageHne ¢ BEpHbIM OTBETOM — | Oa.

HesepHsrii oTBeT mwtH ero orcyrcTBre — 0 0aiIoB.

3amanue 2 THMa C BHIOOPOM HECKOJBKMX BAapHUAaHTOB OTBETa W3 TMPEAJIOKEHHBIX M Pa3BEPHYTHIM
obocHOBaHMEM BBIOODA:

[TonHOE coBMajieHre ¢ BEPHBIM OTBETOM 1 Oas.

OTCyTCTBHE MHHUMYM OJTHOTO TIPABHJILHO OTBETA HJIH MOJHOE OTCYTCTBYeT 0TBeTa — ) OaILIoB.

3aZ[aHI/IC 3 Tuma Ha YCTAaHOBJICHUC COOTBETCTBUAA:
Ilonnoe COBITaJICHNUC C BEPHBIM OTBETOM - 1 6amn.
HeBepHoe COIIOCTABJICHHUEC OTBETOB WJIN OTCYTCTBUC OTBETA — 0 6aoB.

3aganue 4 TUNa Ha yCTaHOBIEHHUE MOCIEI0BATEIbHOCTH:
[TonHoE NpaBUIbHOE COBNACHNE OUEPETHOCTH OTBETOB - 1 Oayiom
Hapymenue nmpaBHIbHOTO MOPSAIKA OTBETOB MM OTCYTCTBHE 0TBeTa — 0 6aiioB.

3ajanue 5 THIa ¢ pa3BEPHYTHIM OTBETOM:

[IpaBuibHBII OTBET 3a 33/1aHUE OIICHUBAETCA - 3 Oama.

Ecnu nonyiiena ojua ommbOKa \ HETOYHOCTD \ OTBET MPABHITBHBIN, HO HE MOJHBIH - | at.
Eciu nomymieno Gosee 1 omuGKy \ OTBET HEMPAaBUIIbHEBIN \ OTBET OTCYTCTBYET — 0 Ga/LIOB.
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[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSolUue  MPOUEAYpbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCcTalli 00y4JaromnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKazaHus I OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBIIOIHSIET METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAaHOBKOM K KaX/10l1 KOHKPETHOH TeMe;

— TIOJIyYEHHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTeIeM;

— pa3BuTHEe NOPOQECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaMIINe TObl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNATH IJIaBHBIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3JIMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuaa:

- JIGKIIUU COTJIACHO pazfenam (Tabmn.3) u temam (Tabmn.4).

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pabor

B xone BeimonHeHus n1a0OpaTOpHBIX pPAadOT oOOydaromUHCs MAOKEH YIIyOUTh W
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
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Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX padoOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YaCThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— [pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOU JUCLUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JCKIHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH IUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajanue u TpeOoBaHMs K IPOBEAECHUIO 1a00PaTOPHBIX paboT

JlabopaTopnasi padora 1.1 PazpaGorka anropurma padorsl KajabKyJasiTopa (24)

PazpaOoraiite anroputm s mnporpammbl  «KanbKynsTopy», KOTOPBI IO3BOJISIET
CUMTHIBATh C I10JIb30BATEIBCKOIO BBOJA TPU CTPOKH: IEPBOE YUCIIO, BTOPOE YHCIIO, ONEPALUIO.
[Tocne yero omepauus JODKHA ObITH MPUMEHEHA K 4HMClIaM. 3aTeM pe3yJbTaT BBIBOJUTCS Ha
JKpaH.

B kadectBe omepanuii paccMOTpeTb: CIIOKEHHE, BBIYMTAHUE, YMHOXKEHHUE, JEJICHHUE,
CTENEHb, BHIYUCICHUE OCTaTKa OT AEJEHUS. AJTOPUTM COCTABUThH B BUJIE CXEMBI.

JlaGoparopuasi padora 2.1 IIpocreiiimme maremaTudyeckue onepamuu B Python (24)

TpebyeTcst onpenenuTh, sIBIASETCS JIU TaHHBIA TOJ BUCOKOCHBIM. BUCOKOCHBIMU TOaMu

CUUTAIOTCA T€ T0Jia, MOPSAAKOBBIA HOMEpP KOTOPBIX JIMOO KpaTeH 4, HO Ipu 3ToM He kpareH 100,
60 kparen 400.
[Iporpamma gomxHa KOPPEKTHO padboTarh Ha yuciax oT 1900 mo 3000.
BriBenute «BUCOKOCHBII» B Cilydae, €CIM CUMTAHHBIA TOJ SBJISETCS BUCOKOCHBIM, U
«OOBIUHBII» B 0OpaTHOM CiIydae.
JladoparopHasi pa6ora 2.2 YciaoBusi U Hukiasl B Python (24)
Pemmmth 3amady wa Python. Ha Bxon mporpamme mepenaercs HarypajibHOE YHCIO N,
KOJIMUECTBO 3JIEMEHTOB B IocienoBarenbHOCTU. [Iporpamma 1omkHa BBIBOJUTH YacTb
MOCIIEI0BATEIbHOCTH AJTMHOM N BUAA.
1223334444 ...,
T.€. YMCJI0 OBTOPSIETCS CTOJIBKO pa3, KAKOB HOMMHAI yKcia. Hanpuwmep,
JU1sl N=5 Ha BbIXoze nonyvyaem 1 22 3 3.

JlaboparopHnas pabora 3.1 CocraBiieHHe TEXHHYECKOI0 3aJaHUsI HA Pa3padoTKy
nporpamMmslI (24)

CryneHTy He0OXOAMMO COCTABUTH T3. HA Pa3pabOTKy MPOrpaMMHOI0O 00ecTedeHus
COIIaCHO MHAMBUAYAIbHOMY 33JJaHUIO:

- pa3paboTKa MPUIIOKEHUS JIJIs1 0OMEHa COOOIIEHUSMHU

- pa3paboTka ¢ana-oOMEeHHHUKA

-pa3paboTKa MPUIIOKEHH 111 paboThI ¢ (PoTo.

JlaboparopHnas pabora 3.2 PazpaboTka apXMTeKTypbl IPOrpamMMbl (24)

Heo6xonumo pa3paboTars apXUTEKTYpy paboThI IPOrpaMMbl COITIACHO 3aJlaHuIo J1.p. 3.1

JlaGoparopHas pabora 3.4  pab6ora ¢ kiaaccamu (24)

PeanuzoBarh 1-H poaUTENbCKUI KJIACC U NMPOU3BECTHU 3 HACIEIOBAHUS POIUTEIBCKOTO Kilacca ¢
YBEJTMYEHUEM KOJIMUECTBA METO/IOB.
Jlaboparopnas padora 3.5 TectupoBanue padorsl nporpamm (34)

19



IIpou3BecTH TeCTUPOBAHME HANMMCAHHBIX KJIACCOB B JI.p. 3.4

Crpykrypa u dhopMa oTyeTa 0 1abopaTopHO paboTe
Omuem dondicen cooepocams.

- yeiv pabomol

- X00 8bINOIHEHUsI pabombl

- onucarue pabomol K0Oaq.

- pe3ynvmam pabomsi K0Od

-8b1600 0 1AOOPAMOPHOL pabome

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0paTOpHOU padboTe
TuTynbHBIN JTUCT OTYETA TOJIKEH COOTBETCTBOBATH ITA0IOHY, TPUBEICHHOMY B CEKTOPE

HopmatuBHO# nokymeHtanuu I'VAII https://guap.ru/standart/doc

OdopmieHre 0OCHOBHON 4acTH OTYETa JOJKHO OBITH OPOPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBanus IPUBEACHBI B CEKTOPE HOPMATUBHOM HokymMeHTanuu [ YAIT
https://guap.ru/standart/doc

[Tpu popmupoBaHUM CIIMCKA UCTOYHUKOB CTYACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu cragaapra 'OCT 7.0.100-2018. I[Ipumeps! ohopmMIIeHHUS CIIMCKAa HCTOYHUKOB
NPUBEICHBI B CEKTOpPe HOpMaTHBHOM JokymeHTanuu [ YAIL https://guap.ru/standart/doc

11.3. MeToauueckue yKazaHus sl OOYHarOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIEHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3204HOM (hopMe 0OyueHHs).

11.4. MeTtoauueckre yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

B Tedyenue cemecTpa CTyA€HTHI:

- 3aIIUIIAI0T Ta00PATOPHBIE U MPAKTUIECKUE PAOOTHI,

- BBITIOJIHAIOT TECTUPOBAHUS 110 MaTepHraiam JIeKIuH B cpeae LMS.

JlaboparopHasi pa0oTa CUMTAETCs BBIMOJHEHHOH, €CIH COOTBETCTBYET CIEIYHOIIUM
KPUTEPHSIM:

- HMeeTCs IMOCIEN0BATENLHOE OIMCAHUE BBIMOIHEHUS 3aaHds, KaKObIA IIar
OIMCAH TOJIHOCTBIO M JIOCTYITHBIM SI36IKOM, OOOCHOBAHBI BCE JICHCTBUS; — MPUBEICH CKPUHIIIOT
pabouero mpoiiecca B IpOrpaMMHOM MPOJTYKTE;
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— B 3aKJIIOYEHUN TPUBEICH KPaTKUW aHAJIU3 PE3yIbTaTOB MOJEIUPOBAHMS.

B npoTuBHOM cityyae 3ajjaHie CYUTACTCS] HE BHIMIOJTHEHHBIM.

Tectbl cocrost u3 10 BompocoB. Bpems BbeimonHenust 20 munyTt. Tect cumTaercs
CIaHHBIM, €CJIM BBIIIOJIHEHO HEe MeHee 60% 3a1aHuil BepHO.

Pe3ynbTrarthl Tekylero KOHTPOJIS COOOLIAIOTCS CTYJAEHTaM HEMOCPEICTBEHHO Ha
CIEAYIOIIeM 3aHSITHU. Pe3ynpTaThl TEKYHIEro KOHTPOJIS YCIEBAEMOCTH YUMUTHIBAIOTCS MpHU
IIPOBEICHUH NTPOMEKYTOUHOM arrectauuu. [Ipyn HEMPOXOKAEHUU TEKYLIEr0 KOHTPOJIS CTYACHTY
CTaBUTCS OLIEHKA «HEYAOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpPU MPOBEACHUU MNPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXKYTOUHOH aTTecTanuu cryfaeHToB ['YAII, oOydarommuxcss Mo mporpamMMmbl BBICIIETO
obOpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

11.5. Meroauueckue ykazaHus i 00Y4arOLUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALIUU.

IIpomexxyrounass  arrectanuss  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKH 3HaHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW pabOThI, CHOCOOHOCTH
IPUMEHATh MX Ul PELICHMs NPAKTUYECKUX 3ahad. OJK3aMeH, KaK IpPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAllMOHHOW CECCHMM W 3aBEpIUAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHOY.

Cucrema OLEHOK IpH IPOBEIECHUU IPOMEKYTOUHOM aTTeCcTalMy OCYILIECTBISIETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonockeHuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaroumxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOWH paboTh
ctyaeHToB B 'Y AID».

IIpomexyTouHass aTrecTalus OLIEHMBAETCA 10 pe3yibTaTaM TEKYIIErOo KOHTPOJIA
ycneBaemocTu. Criucok BompocoB (Tabmuna 15) Kk mpoMeXyTOUHOM aTTecTaluu yTBEPKAaeTcs
Kadeapoil M BBLAAETCS CTYAGHTAM s O3HakoMJeHus. B ciywae, ecnu CTyIeHT 1o
YBa)XUTEJIbHOW MPUYMHE HE BBIMOJIHUI TPEOOBAaHUS TEKYLIETO KOHTPOJIS, EMY MPEIOCTABIIAETCS
BO3MOXXKHOCTb  CIaTh 3aJOJDKEHHOCTHM 10 NpONyHmeHHbIM TemaMm. PopMa npoBencHUs
IPOMEXKYTOUHOM aTTecTali — MUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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