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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 Ileanb ocBOEHUS JUCIHTUILTHHBI

K rpynmne mHTEpHpeTHpyeMBbIX S3BIKOB MPOrPAMMHPOBAHMS OTHOCSAT SI3BIKH, B KOTOPBIX
ONEpaToOpbl MPOrPaMMbl JIPYT 3a JAPYrOM OTACJIBHO TPAHCIUPYIOTCS M Cpa3y BBIMOJHSIOTCS
(MHTEpNPETUPYIOTCSI) € TOMOIIBID  CHEIUaIbHOM  IpOorpaMMbI-MHTEpIIpeTaTopa  (4TO
MPOTUBOIOCTABIISICTCS KOMITMJIUPYEMBIM $I3bIKaM, B KOTOPBIX BCE OIEPATOPbl MPOrPaMMBbl
3apaHee OTTPaHCIMPOBAaHbBI B 00BEKTHBIN KOA). Takoi S3bIK MOXKET pPeaIn30BbIBATH KOHCTPYKIIUH,
MO3BOJIAIONINE JUHAMHYECKAE W3MCHCHUS Ha JTale BPEMEHU BBITOTHCHHS (MOAH(HUKAIISI
CYIIIECTBOBABIIIMX WJIM CO3JaHUE HOBBIX IMOANPOrpaMM). OTH KOHCTPYKIUU 3aTPYIHSIOT
KOMITWJIALIMIO ¥ TPAHCIISIMIO HA KOMIMJIMPYEMBIH SI3bIK.

SA3pik mporpammupoBaHusi Python — 3To yHHMBEpCanbHBIN SI3BIK MPOrPAaMMHPOBAHUS C
JTUHAMHUYECKOW THMHU3aLKeN, KOTOPBIM MO3BOJISIET pa3padaThiBaTh MPOrpaMMbl B COOTBETCTBUU C
Pa3HBIMU TapagurMaMu: MPOIEAYPHBIM IMPOrpaMMHUPOBAHUEM, OOBEKTHO-OPUEHTUPOBAHHBIM,
napaMeTpudeckuM, (QYHKIMOHAIBHBIM W  METalmporpaMMUpOBaHHEeM. B maHHOM Kypce
paccMaTpUBaIOTCS BCE OCHOBHBIE BO3MOXKHOCTH si3bIka Python u ux nmpuMenenue npu pazpadboTke
nporpamm. Jlaercst onmrcanne OndIMOTEK s3biKa Python, HEOOXOIUMBIX JIJIst CO3/TaHUS TUPOKOTO
Kpyra nporpamm.

BocnurarensHass 1enb:  (opMHpOBaHHE CBOOOJHOTO M TBOPYECKOTO IMOAXOAA K
POrPaMMHUPOBAHUIO HA COBPEMEHHBIX S3bIKaX BBICOKOTO YPOBHsI, HHTEpeca K HaOIIOJACHUIO 32
TEeHJICHIUSAMH ¥ HOBOCTSIMU B 00JIACTH CPECTB Pa3pabOTKH MPOrPaMMHOTO 0OECIICUECHHS.

Otbop Marepuana OCHOBBIBAE€TCS Ha HEOOXOAMMOCTH O3HAKOMUTH CTYAEHTOB CO
CIIETYIOIICH COBPEMEHHOM HaAyYHOH MH(pOpMAIUECH:

— 00 O0COOCHHOCTSX H  TMOCICOHUX  JOCTHXKCHHSIX B  0O0JIAaCTH  pa3paboTKH
kpoccriargopmennoro I10;
— 0 pa3’IM4YHBIX MOJIX0JaX K MPOrpaMMHUPOBAHHIO, PEAIM30BAHHOMY B s3bike Python.

CopepxarenpHOEC HAIOJHCHUWE AWCIHUILIMHBI OOYCIOBICHO OONIMMH 3ajJadyaMu B
MOJITOTOBKE OakanaBpa.

Hay4Holi OCHOBOM i1 IOCTPOCHMS NPOrpPaAMMBI JAHHOM JWCIUIUIMHBI SBIISIETCS
TEOPETUKO-TPAarMaTUYECKUN MOIX0] B O0y4YEHUH.

1.2 3agaun TUCOUILTAHBI

— WU3y4YeHHE s3bIKa MporpamMmmupoBaHus Python kak MynbTUIapaiurMEHHOTO SI3BIKOBOTO
CPEJICTBA, IOCTATOYHO TIOJTHO OTPAXKAIOIIET0 COBPEMEHHBIE KOHIIeTNU pa3padorku [10;

— (opMHpOBaHHE HABBIKOB CO3JIaHUS IPHIIOKEHUH Ha si3bike Python;

— COBEpIICHCTBOBAaHWE W  YIIyOJICHHE HABBIKOB OOBEKTHO-OPUEHTHPOBAHHOTO M
(G YHKIIMOHAIBHOTO MPOTPaMMHUPOBAHNS;

— 3HAaKOMCTBO C OCHOBHBIMH AaCHEKTaMH MHOTOMOTOYHOTO TPOTPAMMHPOBAHHS C
UCIIONIB30BaHueM OubaroTek Python;

1.3 MecTo aucuuiuinHbl (MO1yJ1s1) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl
Hucuummuaa «OcHOBbI mporpamMMmupoBanuss Ha Python» otHocuTcs k  «Yacts,
dopmupyemMas yuacTHUKaMH 00pa30BaTeIbHbIX OTHOLIEHUI» bioka 1 «/{ucuuminHs! (MOyIN)»
yueOHOro IJaHa.
BxonHbIMM 3HAaHMSIMM U1 OCBOEHUS TaHHOM JUCLMIUIMHBI ABJSIOTCS 3HAHUS, YMEHUS U
ONbIT, HAKOIUIGHHBI  CTyJE€HTaMH B TIpoliecce  M3ydyeHUs JUCHUIUIMH ~ «OCHOBBI
IpOTrpaMMHUpPOBaHUs», «MeToabl mporpaMMupoBaHus». O0yJarouuiics JoKeH:
— uMeTh 0a30Bble HABBIKM B HANMCAaHUM MNPOTpaMM Ha NPOLEIYypHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX S3bIKaX;



— OBITh 3HAKOMBIM C Han0oJIee YaCTO BCTPEUYAIOIIUMHUCS CTPYKTYpaMH JaHHBIX, YMETb MU
[I0JIB30BAThCS U 3HATh BHYTPEHHIOK OPraHU3alMIo.

1.4 IlepevyeHb NMJIAHMPYeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHMS 00pa30BaTe/IbHON NPOrpaMMblI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJarouuXxcs CIeAYIOUUX KOMIIETEHIIUMN:

YK-4

3HaTh

YmMmerhb
Baanern

OIIK-2

3HaTh

YMmeThb

Baanern

Cnoco0eH ocymecTBJISITH A€JI0BYI0 KOMMYHUKAIIMIO B YCTHOW M MUCbMEHHOM
¢dopmax Ha rocymapcrBeHHOM s3bike Poccuiickoin  ®Pexepauuu U
HHOCTPAHHOM(bIX) si3bIKe(ax)

CoBpeMeHHbIE cpeicTBa HH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA

Pazpa®oTka, H3MEHEHHME M  COIJIAaCOBAHME AapXMUTEKTypbl IMPOrPaMMHOIO
o0ecreyeHnss € CHUCTEMHBIM AaHAJUTUKOM U apXUTEKTOPOM IPOTrPaMMHOIO
oOecriedyeHrss B YCTHOW W MHCHBMEHHOM (opMax Ha TOCYIapCTBEHHOM U
MHOCTPAHHOM (BIX) A3BIKE

Cnoco0eH MOHUMATH NPUHUHUNBI PAad0Tbl COBPEMEHHbIX HH(OPMALMOHHBIX
TEXHOJOTUI W TPOrPpaMMHBIX CPeIACTB, B TOM 4YHCJI€ OTe4eCTBEHHOIO
NPOU3BOJCTBA U HCNOJIL30BATH UX NPH pelleHUH 3a1a4 npodeccuoHaIbHOMI
NesiTeIbHOCTH;

OtedecTBEHHBI W MEXAYHApOAHBIH OMNBIT B pPa3pabOTKE COBPEMEHHBIX
QIITOPUTMOB KOMITBIOTEPHON MaTeMaTUKU

CoBpeMeHHBII OTEUECTBEHHBIN U 3apyOEKHBIN OIBIT B 00J1aCTH WH(OPMAIIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH

OpueHTHPOBAaTbCA B COBPEMEHHBIX AITOPUTMAX KOMIIBIOTEPHON MaTEMAaTHKH,
NPUMEHSATh METOJIbl U CPEACTBAa MPOEKTHUPOBAHUS MPOrpaMMHOIO oOecredeHus,
CTPYKTYp AAHHBIX, 0a3 JaHHBIX, IPOrPAaMMHBIX UHTEp(EHcoB

2. CTpyKTYypa M coaepKaHue TUCHUIITUHbI

2.1 Pacnipenenenue TPyA0éMKOCTH THUCIUIIMHBI 10 BUIaM padoT

O6mas Tpya0€MKOCTh JUCIUILIMHBI COCTABISIET 2 3a4. ell. (724acoB), UX pacnpeaesieHre
10 BUJaM pabOT MPEACTaBICHO B TaOJIHIIE

CemecTpsl
. Bcero
Buj yueOHoit padoThl (4acel)
4acoB
4
KonTakTHasi pabora, B TOM 4ucJje: 36,2 | 36,2
AyauTopHble 3aHATHS (BCEro): 34 34
3aHATUA JEKIMOHHOIO TUIIA 16 16
JIaGopaTopHble 3aHATHUS 18 18
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
IPAKTUYECKHUE 3aHITHSI)
HNnas koHTakTHas padora: 2,2 2,2




KonTpons camoctositenpHor pabotsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHucJjIe: 358 | 358
Ilpopabomxka yuebHoeo (meopemuueckoco) 12 12
Mamepuana
Buinonnenue unousuoyanvrvix 3a0anutl 20 20
(nodeomogka coodweHull, npezenmayuii)
[ToaroToBka K TEKyleMy KOHTPOJIIO 3,8 3,8
KoHnTpoJb:
[ToaroroBka K 3K3aMeHy
yac. 72 72
B TOM YHCJIe
O01mas Tpya0eMKOCTh KOHTAKTHAas 36,2 | 36,2
pabora
3a4. e/l 2 2

2.2 CTpyKTYypa AMCUMILINHBI

Pacnpenenenue Bu0oB yueOHOM pabOTHl U UX TPYAOEMKOCTH I10 pa3zesiaM JTUCIUTLTAHBI.
Pasnensl (TeMbl) TUCIUILIMHBL, H3Y4aeMble B 4 cemecTpe

KoJsmmyecTBo yacos
Bueayn
o HTOPHA
Ne HaumenoBanue pasaenosn (Tem) Beero AyaurtopHas paéora o
padora
J 3 JIP CPC
1 2 & 4 5 6
1 HHTeprpeTupyeMble A3bIKH IPOrPAMMHUPOBAHUS U UX 2 2 2
" | ocobenHOCTH
2. | Koprexu u crivcku 2 2 4
3. | MuoxecTBa u cioBapu 10 2 2 6
4. | ®OyHxuuM, MOLYIM U NAKETHI 8 2 2 4
5. | ®aitsr 10 2 2 6
6. Kiacchl 1 00bEKTHO-OPUEHTHPOBAHHOE 12 2 4 6
OpOrpaMMHUPOBAHHUE
7. | Totoxu, mpomecchr 8 2 2 4
8. | AcuHXpOHHOE NPOrpaMMUpPOBaHHE 7,8 2 2 3,8
HUTOTI'O no pa3aenam IuCHUNIHHBI 69,8 16 18 35,8
KonTpons camoctostensHol paboTsl (KCP) 2
[Tpomexyrounas artectauus (MKP) 0,2
HOI[FOTOBKa K TCKYIIEMY KOHTPOJIIO
O01asi TPY10€eMKOCTh MO TUCHUILIIHHE 72

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3iesoB (TeM) THCIATLTHHBI

2.3.1 3aHATHA JeKIIHOHHOI0 TUIIA




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJIsI
1 2 3 4
HuTepnpeTnpyemble A3bIKH HUcropus Python. Tumsl qanHbX. CHHTAKCHC, OTIEpaTOpbI
1. MPOrpaMMUPOBAHUS U UX U ynpasistomue KoHcTpykuun. [Python u Jupyter- K
0COOEHHOCTH 6noknotsl. PyCharm u Google Collab
Co3naHne CrMCKOB U KopTexel. Omepany co CIMcKaMu
2. Koptexu u cicku A P pall . K, T
U KOpTexaMu. MeTo/IbI CIICKOB M KOPTEeXKeH
Co31aHne MHOXECTB U ClIoBapeil. MeTo1sl MHOXKECTB H
3. MHo3kecTBa U CII0BapH A pe! A K
CIIOBapei.
Obnacti BUAUMOCTH. ApryMeHTHl. Pekypcusa. AHHOTanus
4. DyHKINUU, MOAYJIN U AKETHI ¢ynkuuit. JIam6aa-dynakuun. Jlexopatopsl. I'eHepaTopsl. K, T
Co3nanue, UCIOIb30BaHUE MOyl U TAKETOB.
OTkpeITHE U 3aKphITHE (aiioB. TekcToBbIe (hallibl.
5. daiiner @aitnel CSV. Bunapasie daiinsl. Mogys shelve K
Moayie OS u pabora ¢ GailJIoBo CHCTEMOI.
Knaccer 1 00beKTHO- Omnpenenenue kaacca. Merofs! kinacca. I[IpuBaTHeie
6. OPHUEHTHPOBAHHOE METO/Ibl U niepeMeHHble. CTaTHIECKUE METOIBI. K, T
NpOrpaMMHUPOBAHUE Hacnenosanne. MHOXECTBEHHOE HACIIEIOBAHHE
MHoronoTouHoe nporpammupoBanue. Momyis threading
7. [ToToku, nmpoueccs - K
» pott u kiace Thread. IToroxu Timer. Kiacc RLock.
Cuaxponmu3aumst moTokoB. Moxyas multiprocessing u
8. KT
ACHHXpPOHHOE IIPOrpaMMUPOBAHNE ace Process. ,

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoi pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npexycmotpensr

IHpumeuanue: JIP — omuem/3awpuma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JIaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylIero
KOHTPOJIsI

1 2 3 4

HuTepnpeTupyemblie S3bIKU P3
1 POIDAMMUDOBAIS H HX 3nakomctBo ¢ python. IPython u Jupyter-6iokHOTEL.

' porp P PyCharm u Google Collab

0COOEHHOCTH
2. Koprexu u ciucku Tune! nanseix. Crucku. Koprexn. P3
3. MHOX€eCTBa M CI0BapH Tunsl nanueix. Muoxecrtsa. Cnosapu. P3
4. DYHKUHUU, MOAYJIU U NIAKEThI JIamOna-ynkipm. ['eneparopsr. tepatopst P3
5. Daitnb Texcrossie daiinbr. Paiiner CSV. P3

Knaccer 1 00beKTHO- Onpe/:[eneHI/Ie Knacca. MeTobl Kitacca. HpI/IBaTHI)Ie P3
6. OPHUEHTUPOBAHHOE METO/IbI U niepeMeHHble. CTaTHYeCKHEe METO/IBI.

NIPOrpaMMHUPOBAHNE

Knaccer 1 00beKkTHO- P3

HacnenoBanue. MHOXECTBEHHOE HAClI€[JOBaHUE.
7. OPHUEHTHPOBAHHOE
JlekopaTophl B Ki1accax

NPOrpaMMHUPOBAHNAE
8. IToroku, mpouecchl MHoronoTo4Hoe nporpaMMupoBanue. Multiprocessing. P3
9. ACHHXpPOHHOE MPOTPaMMHUPOBAHHE ACHHXPOHHOE POrPaMMHPOBAHHE P3

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.



2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
He npenycmoTrpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

[Tepedenp yueOHO-METOAMUECKOTO 00ECTICYCHHS JUCIUTUTUHBI
Ne Bun CPC 10 BBITIOJHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 |U3yuenue Metoauyeckue ykasaHUsl IO OpraHU3allMy CaMOCTOSITEIbHOM
TEOPETUUYECKOIO paboThI CTYJCHTOB, yTBEpK/ICHHbIE kadenpoit
Marepuaga nH(GOPMAMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUs MO OpraHU3aldd CaMOCTOSITENbHOM
pabdoThI CTYyJICHTOB, YTBEPKICHHbIE Kadenpoit
nH(OPMALIMOHHBIX TexHoJorui, mporokosa Nel ot 30.08.2019

Y4eOHO-METOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00YyYaroIIUXCS U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

— B ¢popMme aynuodaiina,

— B re4atHoi (hopme Ha s3bike bpaits.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEILHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIE€HTa
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJOTUH
B cootserctBum ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpeIycCMaTpUBAET
UCTIONB30BaHNE B y4eOHOM TIpoliecce CIEeIyIONINX 00pa3oBaTeNbHbIE TEXHOJIOTUU: UYTCHHE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MallblX TIpymm, pa3dop
NPaKTUYECKHUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKaTHMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpPOBaHUE
KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM Aist
a/IanTallii K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHONH KOMMYHHUKAIIUH.

— TexHomnorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Y4YeHHUs — Mpeiroiaraer
OCYIIIECTBIICHHE TI03HABATEIILHOW NEATENILHOCTH CTYICHTOB C YYETOM WX WHIWBHIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noreHman. Co3JaHue W WCIOJIb30BaHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOM
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUs — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUIUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOyJH ), MHTETPUPOBAaHHbIE B OOIIUN KypC.



— MHWudopmannonHo-koMMyHuKanuonnele TexHonorun (MKT) - pacmupsitor pamku
00pa30BaTeNILHOTO MPOIlECca, MOBBIMIAS €ro MPAKTUYECKYI0 HAINpaBlIEHHOCTh, CIIOCOOCTBYIOT
UHTEHCU(UKALIMM CaMOCTOATENIIBHOM pabOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BbiaensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHs HKCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTH IpolLiecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOIrMM — MPENOCTABIAIOT IIMPOKUE BO3MOXKHOCTH Ul  IIOMCKA

uHpOopMaLny, pa3padOTKA HAyYHBIX IPOECKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAWBUAYAIM3alUN OOYyYEHHS — IOMOTACT PEANMU30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMUThIBas HMHIUBUAyaJIbHbIE OCOOEHHOCTH M IOTPEOHOCTH
y4aluxcs.

— IIpoekTHass TEXHOJNOTHA — OPUEHTUPOBAHA HA MOJEIUPOBAHME  COLMAIBHOIO
B3aMMOJCHCTBHS YYalllUXCsl C LEJIbI0 PEIICHUs 3aladd, KOTOpas OIpEleNsAeTCs B paMKax
npodeCCHOHATBHOMN MOATOTOBKH, BBLICISISL TY WIM HHYIO IPEIMETHYIO 00J1acTb.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — peaiu3yeT HACI0 B3aUMHOr0 OOy4yeHHS,
OCYILECTBIIA KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILIEHUE
yueOHBIX 3ajau.

— HWrpoBas TexHOIOrusl — MO3BOJIAET Pa3BUBATH HABBIKA PACCMOTPEHMS Psifa BO3ZMOMKHBIX
CI0oco00B peleHus Mpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PacKphIBasl JTUUHOCTHBIN
NOTEHLIHAJ Ka)XKJI0T0 Y4aIlerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K WH(POpPMAINH, YMEHHUIO
0TOMpaTh UH(OPMALHIO [T PELICHUS TOCTABICHHON 3ajauu.

KommuiekcHoe HcIob30BaHUE B y4EOHOM IIPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUH
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE
IPOIIECCH, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPBIMH JOJDKEH o0Iajnarh
Oyaymuii CrieluanucT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH BKIIIOYAIOT B Ce0SI:

— paboTta B MaJIbIX rpymmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJI€HTOB B IPYIIIE 10/
PYKOBO/JICTBOM JIM/I€pa, HAIIPaBJICHHAs Ha pellieHne o01Iel 3a/1aun MyTEM TBOPUECKOTO CIIOKEHHS
pe3y/lbTaTOB WHIMBUAYAIbHOM pabOThl YJIEHOB KOMAaHIbl C JCJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHas TEXHOJIOTUS - HHAMBUYyalbHAsl WIM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
PaCIpeNeNICeHUI0 U CUCTEMATU3alMKA MaTepraia o ONpeNeICHHON TeEME, B Pe3yIbTaTe KOTOPOU
COCTAaBIISIETCS IIPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOILEH 00JacTH MpPOo(eCCHOHAIBHONW NEATENbHOCTH, U MOUCK BapUaHTOB
Jy4YIIUX PELICHUN;

— pa3BUTHE KPUTUUECKOTO MBIIUIEHUS — 00pa3oBaTeNbHast JesTeIbHOCTh, HallpaBJlIeHHas Ha
Pa3BUTHE Y CTYAEHTOB Pa3yMHOT0, pe(JeKCUBHOTO MBIIIJIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETb HOBBIE BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyaUUH IIMPOKO HCIIOJIB3YeTCs Kak
npernojiaBaTeseM, Tak U CTyAEHTaMH BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH U aHaIn3a
pe3yabTaTOB CAMOCTOSITENLHOW pabOThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAaHUM U
PELICHUH KaK 10 KOHKPETHOM 3a/1a4K UMEETCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30opa 1 OLIEHKH 11eJI0l COBOKYITHOCTH KOHKPETHBIX CUTYalluH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJOTMH
4acoB
[TpakTrueckue 3aHATUSI B pexumMax
JIP B3aUMOJICHCTBUS «IIPEMOJIaBaTeIb — CTYACHT» U 4
«CTYIEHT — CTYHAEHT»
HTroro 4

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIIbHO PACHIMPSATh U YIIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUI IMTUPOKO UCIIONIB3YETCS KaK MperogaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JUis i1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIIHS
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOMW TIOYTHI.

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIMXcs, OCBOMBIIMX MporpamMmy ydeOHOW AMCUMILIMHBI «Ha3BaHHE
JUCLUTUINHBD.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTpPOJIsE B (opMe TECTOBBIX 3aJaHUN, Pa3HOYPOBHEBBIX 3a/JaHUl U NPOMEKYTOYHOI
arrecTanuu B popmMe BOIIPOCOB U 33/1aHUM K 3a4ETYy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.

— IIpY He0OXOIMMOCTH UHBAIMIAM H JINLIAM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMH 3710POBbS
MIPEIOCTABIISAETCS AOMOIHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTATOB 00YyUSHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIOIb30BAaHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILESypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oneHuBaHusi pe3yiabTaToB OOy4YE€HHS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAYCMaTpUBAET IPEIOCTABIECHUE
uHpopMaluu B Qopmax, aJanTHPOBAHHBIX K OrPAaHUYECHUSM HX 3J0pPOBbS M BOCIPHUSTHUS

uHpOpMaLUu:
JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (pOpMe AIIEKTPOHHOTO JIOKYMEHTA.
JInst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATENIFHOTO amliapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

HaunmeHnoBanue
Kontpomupyemsie .
Ne a371eb1 (TeMb) Kox koHTpoarpyeMoii KOMIIeTCHIIHU OIICHOYHOT'O CPEeJICTBA
n/n p - (nnu ee 4acTH) Texymumii IIpomexyTouHas
JACLIMILIAHEI
KOHTPOJIb aTTeCTalMs
Tunossie
3amanue s
HutepnpeTrpyembie KOHTPOJIbHBIE Ny
VK-4 CaMOCTOSTEILHOMN
SI3BIKU - 3aganus 1-3
1 NpOTrpaMMUPOBAHUS U OIIK-2 Tumnoseie paGorI n
porp P TIPOMEKYTOYHOU
HX 0COOEHHOCTH TECTOBEIE
arrecrammu 1-3
3amanus 1-2
TumnoBsie
3aganue nia
KOHTPOJIbHEIC .
VK-4 CaMOCTOSITEIILHOM
- 3amanus 4-6
2 Koprexu u criucku paboTH 1
OIIK-2 Tunoseie .
MIPOMEKYTOUHOU
TECTOBEIC
arrecrauuy 4-6
3aanus 3-4
Tunossie
3aganue st
KOHTPOJIBHBIC CaMOCTOSITEIbHOM
MHOXecTBa 1 VK-4 3ajgaHus 7-8
3 paboThl 1
cII0Bapu OIIK-2 Tumnossie "
MIPOMEKYTOUHOU
TECTOBEIE
arrecranuu 7-8
3amanus 5-7
Tumnossie
3aganue qisa
KOHTPOIIBHBIC CaMOCTOSITEIILHOM
DyHKIMH, MOJYIH U YK-4 3amanus 9-10
4 paboTH 1
MMaKeTHI OIIK-2 Turnoseie .
MIPOMEKYTOYHOU
TECTOBEIE
arrectauuu 9-10
3agaHus 8-9
Tumnossie
3amanue mist
KOHTPOJIBHBIC CaMOCTOSITEIbHOM
o YK-4 3azanus 11-12
5 Dailnbl paboTs! 1
OIIK-2 Tumnossie "
MIPOMEKYTOUHON
TECTOBEIE
arrecranuu 11-12
3aganms 10-11
Tumnossie
3ananue s
KOHTPOJIbHEIC .
Kiaccel 1 00beKTHO- K-4 CaMOCTOSATEIbHOM
6 OPHEHTUPOBAHHOE YK- sanann 13 a00ThI U
P P OIIK-2 Turnoseie p .
MIPOTpaMMHPOBAHHE MIPOMEKYTOYHOU
TECTOBLIE
arrectauuu 13
3aganus 12-14




Tumnossie
3amanue ais

KOHTPOJIbHBIE .
VK-4 CaMOCTOSATENBHOM
- 3ananus 14
7 IToToku, mporeccel paboThl 1
OIIK-2 Tunossie .
MPOMEXXYTOYHOM

TCCTOBBIC

sanamus 15-17 atTectauuu 14

Tunossie
3amanue s
KOHTPOJIBHBIE CaMOCTOSITCIIEHOM
ACHHXPOHHOE YK-4 3ananus 15-16
8 MPOTPaMMHPOBAHUE OIIK-2 THHOBBIE paboTsl 1
Por b i IIPOMEXKYTOUYHOMN

TECTOBBIC

sananns 18-23 arrecranmu 15-16

HOKa3aTeJ'[I/I, KPpUTEPHUH N LIKAJa OUEHKHU C(l)OpMPIpOBaHHLIX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbIM
pe3yibraTaM OOyueHHS U KPUTEPUSM UX OLICHHUBAHUS (OLICHKA: YOBJETBOPUTEIHLHO /3a4TEHO):

YK-4

3HaTh
YmMmerh
Baaners

OIIK-2

3HaTh

YmMmeThb

Baangernb

Crnoco0eH oCymIecTBJISITh J€J0BYI0 KOMMYHUKAIMI0O B YCTHOH U NHCbMEHHOMN
dopmax Ha rocymapcTtBeHHOM s3bike Poccuiickoii  ®@enepauuu U
HHOCTPAHHOM(bIX) si3bIKe(ax)

CoBpemeHHbIe cpeacTBa HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

Paspabotka B PyCharm, Google Collab, n3menenue u coriacoBanue apXuTEKTYphI
MPOrPAaMMHOTO OOECIIEYeHHUSI C CHCTEMHBIM aHAJTUTHKOM U  apXUTEKTOPOM
MpOrpaMMHOTO  obecriedyeHHs] B yCTHOM W  THChbMEHHOW Qopmax Ha
rocy/1apCTBEHHOM U MHOCTPAHHOM (bIX) SI3bIKE

Cnoco0eH MOHUMATH NPUHIUNBI PAad0Tbl COBPEMEHHbIX HH(OPMALMOHHBIX
TeXHOJIOTHIi M TPOrpaMMHBIX CpPeICTB, B TOM 4YHCJIe OTEeYeCTBEHHOIrO
NPOU3BOJCTBA U UCNOJIL30BATH UX MPH pelleHUH 33124 NpodeccuoHAIbLHOM
AeATETbHOCTH;

OTtedecTBEHHBII W MEXAYHApOAHBIH OMBIT B pPa3pabOTKE COBPEMEHHBIX
AJITOPUTMOB KOMITBIOTEPHON MaTEeMaTHKH Ha sSI3bIKE ITporpaMmmupoBanust Python
CoBpeMeHHBII OTEeUeCTBEHHBIN U 3apyOeKHBIN OMBIT B 00J1aCTH HH(POPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJOTHI Ha A3bIKe porpaMMupoBanus Python
OpueHTHPOBAaTbCS B COBPEMEHHBIX AITOPUTMAaX KOMIBIOTEPHON MaTeMaTHKH,
NPUMEHSATh METOJIbl U CPEACTBAa MPOEKTHUPOBAHUS MPOrpaMMHOI0O OOecredeHus,
CTPYKTYp JHaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX HWHTEp(HEHCOB Ha S3BIKE
nporpamMmmupoBanus Python

CootBercTBrie 0230BOMY __VPOBHI0  OCBOEHUsS KOMIIETEHIMH  IUIAHUPYEMBIM
pe3ynbTataM oOy4eHHsl B KPUTEPUSIM HX OLIEHHBAHUS (OLICHKA: XOPOIIO /3aYTEHO):

YK-4

3HaTh
YmMmerhb
Baagernb

OIIK-2

Crnoco0eH ocyuiecTBJIAThH /1€710BY0 KOMMYHUKAIMIO B YCTHOH M NMHUCbMEHHOM
¢dopmax Ha rocymapcrBeHHOM s3bike Poccumiickoin  @enepaumu U
HHOCTPAHHOM(bIX) si3bIKe(ax)

CoBpeMmeHHbIe cpeCTBa HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Paspabotka B PyCharm, Google Collab, n3menenue u coriacoBaHue apXuTeKTYPbI
COBPEMEHHOT0 MPOrPaMMHOTO O0O0€CleYeHHs] € CHCTEMHBIM aHAJIUTUKOM |
apXUTEKTOPOM MPOTrPAMMHOT0 OOecreueHusl B yCTHOW M MUCbMEHHOM (opmax Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM (bIX) SI3bIKE
Cnoco0eH MOHMMATH NPUHUHUNBI Pad0Tbl COBPEMEHHbIX HH(OPMALMOHHBIX
TEXHOJIOTH M TNPOrPpaMMHBIX CpPeICTB, B TOM 4YHCJIE¢ OTEYeCTBEHHOIO




NMPOM3BOJCTBA M MCNOJIb30BAaTh UX NPH PelleHUH 3a/1a4 NPodecCHOHAIbHOI
AeATeTbHOCTH;
3HaTb Hogelimmii 0Te4eCTBEHHBIN 1 MEXTYHAPOIHBIN OMBIT B pa3pab0OTKe COBPEMEHHBIX
AJITOPUTMOB KOMITBIOTEPHON MAaTEeMaTHKH Ha SI3bIKE ITporpaMmmupoBanus Python
CoBpeMeHHBII OTEUECTBEHHBIH U 3apyOeKHBIN OMBIT B 00J1ACTH UH()OPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI Ha si3bIKEe porpaMmmupoBanus Python
YMerth CB0OOOHO OPHUEHTHPOBATHCS B COBPEMEHHBIX aJNTOPUTMaxX KOMIIBIOTEPHOM
MaTeMaTHKH, MPUMEHATh METOJbl M CPEACTBAa IMPOCKTHPOBAHUS MPOTPAMMHOIO
o0ecrieyeHus, CTPYKTYp JAaHHBIX, 0a3 MaHHBIX, IPOTPAMMHBIX HMHTEpQEicoB Ha
sI3bIKE ITporpaMmupoBanus Python
Baagern

CootBerctBe HPOJABHMHYTOMY VPOBHIO OCBOEHHUS KOMIETEHLMH IIJIaHUPYEMbBIM
pe3ysibTataM OOyUeHHsI M KPUTEPUSIM HX OILICHHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

YK-4 Cnoco0eH ocymecTBJIATH /1€J10BYI0 KOMMYHUKAIMIO B YCTHOH M MHUCbMEHHOM
dopmax Ha rocymapcrtBeHHOM s3bike Poccuiickoii  ®Pexepauuu U
HHOCTPAHHOM(bIX) si3bIKe(axX)

3HaTh CoBpemeHHbIE cpeicTBa MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha

BBICOKOM IIPO(HECCHOHATILHOM YPOBHE

Ymern
Baaners  Paspabotka B PyCharm, Google Collab, usamenenue u coriacoBanue apXUTeKTyphbI
COBPEMEHHOI0 IPOrPaMMHOI0 O0O0ECIEYEHHs] € CHCTEMHBIM aHAJIUTUKOM U
apXUTEKTOPOM IMPOrPAMMHOI0 OOecleueHusl B yCTHOM M MUCbMEHHOM (hopmax Ha
rocy/1apCTBEHHOM U MHOCTPAHHOM (bIX) SI3bIKE
OIIK-2 CnocofeH MOHMMATH NPHHOMIBI PadoThl COBpPeMEHHBLIX HH(OPMAIMOHHBIX
TEXHOJIOTH M INPOrPAaMMHBIX CpPEICTB, B TOM 4YHCJIE¢ OTEYeCTBEHHOIO
NPOU3BOJACTBA U HCIOJIH30BATH UX NPH pellleHHH 3a1a4 NpodeccuoHAIbHOMI
AeATEeJIbHOCTH;
3HaTh Hogeiimmii oTeuecTBEHHBIA U MEXTYHAPOJAHBIHN OIBIT B pa3pabOTKe COBPEMEHHBIX
AJITOPUTMOB KOMITBIOTEPHON MAaTEeMaTHKH Ha sSI3bIKE ITporpaMmmupoBanus Python
CoBpeMeHHbII 0TeYECTBEHHBIN U 3apyO0eKHbIN ONBIT B 00JaCTH UHPOPMAIIIOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI Ha s3bIKEe porpaMMupoBanus Python
YMmerb CBOOOJHO OpHEHTHUPOBATHCSA B COBPEMEHHBIX aJIrOPUTMaxX KOMIIbIOTEPHOM
MaTeMaTHKHU, NMPUMEHATh METOJABl M CPEJICTBAa MPOEKTUPOBAHUS MPOrPaMMHOTO
o0ecrniedyeHus, CTPYKTYp JAaHHBIX, 0a3 JIaHHBIX, IPOrpPaMMHBIX HHTEpQeiicoB Ha
sI3bIKe TIporpaMmupoBanusi Python Ha BeicokoM npodeccnoHaIbHOM YpOBHE
Biaagernb

TunoBbie KOHTPOJILHBbIE 32 IaHNSI UM HHbIE MATEPHAJIbI, HEOOXO0UMbIE [IJIS1 OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XaPAKTEePHU3YKIIUX 3TANbI
(opMupoBanus KomMneTeHIU B poecce 0CBOCHUA 00pa30BaTe/IbHOI MPOrpamMMbl

Tunoevie mecmogule 3a0anus

3anuck Buaa a=[i for i in range(11)] maet aHaJIOTUYHBIN PE3yIIbTAT C:
a=list(range(11))

a=tuple(range(11))

a=[1 for i in range(11)]

a=[0,1,2,3,4,5,6,7,8,9,10]

NWNP PR



2)  Jlnst BBIBOJA Map KITKOY 3HAYCHHE U3 CIIOBAPS MOXKHO MCITOJIb30BaTh CIIEIYIOIIHE
BBIPaKCHHUSL:

1.  forkey,val in a.items():print(key,val)

2 for key,val in a.items():print(key,a[key])

3. for key in a.keys():print(key,a[key])

4.  for key,val in a.keys():print(key,a[key])

5 for key,val in a.keys():print(key,val)

3)  Kakum 006pazom MOKHO HCIIOIb30BaTh lambda /1151 BO3BEICHHMS B CTEMEHD 2 BCEX
DJICMCHTOB CIIMCKa a, COCTOALICTIO M3 yucen?

1. z=lambda x: x*x

a=list(map(z,a))

2. a=list(map(lambda x:x*x,a))

3. a=list(map(lambda x:x**2,a))

4.  z=lambda x: x**2

a=list(map(z,a))

5. a=lambda a:a*a

) a=list(map(lambda x:x*x,list(range(6)))) a 6yaer paBHo:
map object

lambda object

function \(\It\)lambda\(\gt\)

[1, 4,9, 16, 25]

[0, 1, 4,9, 16, 25]

agrwdpES

5)  Ilpu mepeonpeneicHUH Kiaacca
class A(object):
X=5
OT KOTOPOTO YK€ CO3/1aH 3Kk3eMIuIsAp a=A(), Ha HOBBIHT
class A(object):

X=7
KaKoe CBOICTBO X Oy/JeT y o0bexTa a
1. 5
2. 7
3. IIpu nepeonpedenenuu kracca 66lopocumcs ouuoKa
4. Ipu obpawenuu k ceoticmay x 603HUKHeM OUUOKA

6) Ilpu nepeonpenelieHUy Kiacca
class A(object):
X=7
def xx(self):
print(self.x)
OT KOTOPOTO YK€ CO3J1aH 3k3eMIutsap a=A(), Ha HOBBIH
class A(object):
X=5
def xx(self):
print(self.x)
KaKoW pe3yibTaT BBIIACT MCIIOIb30BaHUE MeTo1a a.XxX()

1. 5

2. 7

3. Ipu nepeonpedenenuu kiacca eblopocumcs ouuoKa
4, Tlpu obpawenuu x memooy xx 803HUKHemM OUUOKA

7)  Jlaubl 1Ba Kiacca
class A(object):



X=5
def xx(self):
return self.x
class AB(A):
y=7
def xx(self):
return (self.x,self.y)
MOJTy4YeH 3K3eMIuTIp kinacca ab=AB() xakoil pe3ynpTaT BEIACT UCTIONB30BaHKE MeToAa ab.xx()

1. (57
2. 57
3. 5

4. 7

8) Kakue nannrie 6yz[yT BBIBEJICHBI HA 3KPaH IPH MOCJIE BBITOJIHEHHS CIAEAYIOLIEH TPOrpaMMBbl:
import threading

from bs4 import BeautifulSoup as BS

import requests

def read(n):
print(threading.currentThread().getName())
page=requests.get(‘https://www.djangoproject.com/weblog/?page={}'.format(n))
res=BS(page.text, features="html.parser’).h1l
print(res)
if _name_ == main_ "
thr_names=['hello’,'python’,'django’,'flask’,'thread']
for i in range(5):
my_thread=threading.Thread(target=read, name=thr_names[i], args=(i,))
my_thread.start()

for i in range(5):
my_thread.join()

1. CHayana 6ydem 6v16e0€HO UMs NOMOKA, 3amem uHgopmayus o 3azonosxe 1 yposus u max 5 pas

2. Cuauana 6yoym evigedensi umena nomokos 5 pas, nomom uH@opmayus o 3a20106kax 1 yposus
Ha cmpanuyax 5 pas epro

3. CHayana 6ydem 6v16e0€HO UMs NOMOKA, 3amem uHgopmayus o 3aeonosxe 1 yposus u max 4 paza

4. CHayana 6y0ym 6viedeHbl UMeHa NOMOK08 4 paza, nomom uHgopmayus o 3a20106xKax 1 ypoeHs
Ha cmpanuyax 4 pasa

5. Owubxa

9) Kakwne nannbple OyayT BbIBElIEHBI Ha SKpaH IIPH MOCJIE BHITIOIHEHUS CIIEAYIONIel TPOrpaMMBbl:

from multiprocessing import Process
from bs4 import BeautifulSoup as BS
import requests

import 0s

def read(n):
print(os.getpid())
page=requests.get(‘https://www.djangoproject.com/weblog/?page={}'.format(n))
res=BS(page.text, features="html.parser’).h1
print(res)

if _name__=="_main__"

pages=[5,10,15,20,25,30]



procs=[]

for i,n in enumerate(pages):
proc=Process(target=read,args=(n,))
procs.append(proc)
proc.start()

for proc in procs:
proc.join()

byoem svigedenvt uo 6 npoyeccos, samem 6 3a201068x08 1 yposus eepro

Owwubdxa

byoem evigeden uo npoyecca u 3a201080k 1 yposHs u max 6 pas

byoem svigeden uo npoyecca u codepacumoe sHympu 3a20106ka 1 yposus u max 6 pas
byoem svigedenvt uo 6 npoyeccos, samem cooepicumoe 6 3a20106x06 1 yposHs

arwdPE

Tunoevie KOoHmpobHbIE 3A0AHUA

1. Jlana nocnenoBaTeIbHOCTh HATYpaIbHbIX YUCe, 3aBepiiatomascs ynciaom 0. Onpexnenure
KOJIMYECTBO CTPOTMX JIOKAJIbHBIX MAaKCUMyMOB B 3TOM IOCIEAOBAaTENbHOCTU. (DJIEMEHT
IIOCJIEI0BATEIbHOCTH  Ha3bIBA€TCsl JIOKAJbHBIM MAaKCUMyMOM, €CIM OH CTporo OoJblie
IPEJBIAYILErO U MOCIEAYIOIIEro 3JIEMEHTA OCIIe10BaTeNbHOCTH. [1epBbIii 1 OCIEAHMM 2IIEMEHT
II0CJIEI0BATEIBHOCTH HE ABJISIOTCS JIOKAJIbHBIMU MAaKCUMYyMaMH. )

2. Ompenennte HaWMEHBIIEE PACCTOSHUE MEXKAY JBYMS JIOKAJbHBIMH MaKCHMyMaMH
[IOCJIEI0BATEIbHOCTH  HATypalbHbIX  4Mcen, 3aBepwaromeiics uuciom 0. Ecim B
[I0CJIEZI0BATEIbHOCTH HET JIBYX JIOKAJbHBIX MaKCUMYMOB, BbIBeaUTE 4ncio 0.

3. JlaHbl 1Ba CIIMCKA YKCEN, KOTOpbIe MOTYT cofepskath 10 10000 uncen kaxaplil. BeiBeaure
BCE YHCIIa, KOTOPbIE BXOAST KaK B IEPBbIM, TAK U BO BTOPOU CIIUCOK B MOPSAAKE BO3PACTAHUS.

4. JlaH dailn, copeprkaliuii TEKCT Ha PYCCKOM SI3bIKE U HEKOTOpbIE J1Ba cioBa. ONpeeNnnTh,
CKOJIBKO pa3 OHU BCTPEUAIOTCS B TEKCTE U CKOJIBKO U3 HUX — HEMOCPEICTBEHHO IPYT 3a JPYTOM.

5. Jlansl (aiin, comepkamuii TEKCT Ha pycCKOM sI3bIKe, U HEKOTOopble OykBbl. Haiitu cioBo,
coJieprkaliee HanboJbIIee KOJMYECTBO YKa3aHHbIX OYKB.

6. Jans! ¢aitn, conepxamuil TEKCT Ha PYCCKOM sI3bIKe, U HekoTopas Oyksa. [loxcuuraTs,
CKOJIBKO CJIOB HAUMHAETCA C YKa3aHHOW OYKBBI.

7. Co3naTth Kjacc ¢ IOJIIMH, YKa3aHHBIMH B WHAMBUAYaJIbHOM 3ajJaHuu. PeanuzoBath B
KJIacce€ METOJIbl: KOHCTPYKTOP MO YMOJYaHUIO; GYyHKIUU 00paboTku JaHHBIX (1 1 2) GyHKIUIO
dopmupoBaHuss cTpoku HHPopMmauuu 06 oObekre. Co3maTh KJIACC-NMOTOMOK C TOJSIMH,
YKa3aHHbBIMM B HWHIUBUAYaIbHOM 3ajaHuM. Peanu3oBarb B KJIAcCe-NMOTOMKE METOMbI:
KOHCTPYKTOp; QYHKIUIO 00paOOTKH NaHHBIX; (YHKINIO GOPMUPOBAHUS CTPOKU HHPOpMAIUH 00
00BEKTE.

Kunacc 1: Jlara (Tpu uncna): AeHb, MECSII, TOJ

OmnpenenuTs, ABISETCS JIU I0Jl BACOKOCHBIM (KpaTHBIM 4)

YBenuuuTh JaTy Ha S5 THEHR

Knacc 2: Yenosex: ®UO, tenedoH, nara poxaeHus,

KonunuecTBo 1HEN 10 THA 0YEPENHOTO POKICHUS

8. Co3zmare Kjacc ¢ MOJSAMH, YKa3aHHBIMM B MHAMBUAYAJILHOM 3ajJaHuM. Peanu3oBarh B
KJIacCce€ METOJIbl: KOHCTPYKTOP MO YMOJYaHUIO; GYyHKUUU 00paboTku naHHbIX (1 1 2) QyHKIUIO
dopmupoBaHusi cTpoku HHPopMmauuu 00 oObekTe. Co3AaTh KIACC-MOTOMOK C TOJSIMH,
yKa3aHHBIMH B HMHJIMBUAYyaJbHOM 33JaHuU. Peanu3oBaTh B KJIacCe-NOTOMKE METOJIBI:
KOHCTPYKTOp; QYHKILINIO 00pabOTKU NaHHBIX; QyHKIHIO (OpMUPOBaHHS CTPOKU MH(OpMAIK 00
o0beKTe.

Kiacc 1: Jlara (Tpu uncna): AeHb, MECSII, TOJ

VBenuuuTh rox Ha 1

YMEHbIINUTD JaTy Ha 2 AHS



Kiace 2: Paborauk: ®UO, nata mocTyrieHUs: Ha IPEANPUITHAE

KonugectBo net paboThl HA MPEANIPUITUN

9. PeanmsyiiTe mojacyeT ONPEACICHHOr0 MHTErpajia Ha uHTepBaie [a,b] mis dynkiuu f(X)
METO/IOM JIEBBIX U MIPABBIX NPSIMOYTOJIEHUKOB.

10. Peanu3yiitTe MojacyeT ONPEaeICHHOr0 HHTErpaia Ha uHTepBaie [a,b] asa Gynkiuu f(X)
METO/I0OM LIEHTPATbHBIX TPSIMOYTOJILHUKOB.

11. Co3patp (yHKIMIO, KOTOpasi MPOBEPSET MUHTYIOTCS JIM 3aJaHHbIe B Qaiine [P-agpeca.
IIposepka IP-anpecoB 10JIKHA BBIIOJIHATHCS AapAJUICIIBHO B PAa3HBIX IIOTOKAX.

12. Co3path ¢GyHKIHIO, KOTOpas OTHPAaBISIET OJHY M Ty K€ KOMaH1y show Ha pasHble
YCTPOKMCTBA B MapajUICNIbHBIX MOTOKAX, a 3aTE€M 3allMCBhIBACT BBIBOJA KOoMaHA B (haitn. BeiBox ¢
YCTPOKCTB B (haiiie MOXKeT OBbIThH B JIFOOOM HOPSIZIKE.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl I TNPOMEKYTOYHONH  aTTecTaAlluu
(3K3amMeH/3a4eT)

1. Jlana mocienoBaTeNbHOCTh HATypalbHBIX YHCEN, 3aBepmiaromascs uuciaom 0.
Onpeznenure, Kakoe HauOOJIbIIEE YUCIO MOAPA UAYIIUX 3JIEMEHTOB 3TOM MOCIIE0BaTEILHOCTH
PaBHBI IpYT APYTY.

2. JlaHa 1OCIENOBATENbHOCTh HATYpaJbHBIX YHCEN, 3aBepluaromiascs uuciao 0.
Omnpenenute HaWOOJIBIIYIO JJIMHY MOHOTOHHOTO (parMeHTa MOCIEAO0BaTENLHOCTH (TO €CTh
Takoro ¢pparMeHTa, rjie Bce AIEeMEHThI TU00 O0JIbIle TPEIbIIYIIEro, JJUO0 MEHBIIIE).

3. JlaH cmHCOK 4YHCell, KOTOpbIH MoryT coaepxkarth m0 100000 wucenm Kaxmbiid.
Onpeznenure, CKOJIbKO B HEM BCTPEUYAETCS PA3IUYHBIX YHCEIL.

4. Bo BxomgHoM (aiisie (BBl MOKETE YUTATh JaHHBIC W3 (aiia input.txt) 3amMcaH TEKCT.
CnoBoM cuuTaeTcsi MOCIEJOBATEIBHOCTh HENpPOOENbHBIX CHUMBOJIOB WAYIIHMX MOAPsSA, CIOBa
pa3aeneHsbl OTHUM WK OOJIBIINM YHCIIOM MTPOOEIIOB MITH CUMBOJIAMH KOHIIA CTPOKH. Onpenenure,
CKOJIBKO Pa3JIMYHBIX CIOB COAEPIKUTCS B 3TOM TEKCTE.

5. Jlan ¢aiin, comepxamuii TEKCT Ha pycckoM si3bike. HaliTu ciioBo, BcTpedaromieecs: B
KaXJIOM IPeJJI0KEHUH, WIH COOOLIUTh, YTO TAKOT'O CJIOBA HET.

6. Han daiin, cogepxamuii 3ammppoBaHHbIN pycckuii TekeT. Kaxas OykBa 3aMeHsIeTCS
Ha cliefyromyto 3a Hell (OykBa s 3aMmeHsieTcs Ha a). [loayuuts B HOBOM (aiine pacmuppoBKy
JTAHHOTO TEKCTa.

7. Cozparh Kiacc ¢ MOJSIMU, YKa3aHHBIMU B MHJIUBUAyaJlbHOM 3a7aHuu. Peanns3oBath B
KJIacce METOJIbl: KOHCTPYKTOP MO YMOJYaHUIO; GYHKIUU 00paboTku naHHbIX (1 1 2) dpyHKIHMIO
dbopmupoBanust CcTpoku wuHPopManuu 00 oO0vekte. Co3maTh KIACC-TIOTOMOK C  TIOJISIMH,
yKa3aHHBIMH B HMHIMBUAYAJFHOM 33JaHWU. Peamm3oBaTh B KJIACCE-TIOTOMKE METOJIBI:
KOHCTPYKTOp; QYHKIMIO 00paOOTKHM NaHHBIX; (PYHKIUIO (OPMUPOBAHUS CTPOKU MH(pOpMaluu 00
oOBeKTe.

Knacc 1: Bpems (Tpu uncia): yacbl, MUHYTBI, CEKYH/IbI

BbIU4ncnuTh KOTUYECTBO CEKYH/] B YKa3aHHOM BPEMEHHU

VYBennuuTh BpeMs Ha SCEKyH/

Knacc 2: Jlannble 110 IBUKEHUIO 110€3/1a: HOMEP 10€3/1a, HalpaBJIeHNe, BpeMs OTIPaBICHUS

KonndecTBO MUHYT /10 OTIpaBIIEHUs MO€3/1a ¢ YKa3aHHBIM HOMEPOM U BBEJICHHOE BpeMs

8. Coznarp Kjacc ¢ MOJISIMU, YKa3aHHBIMU B MHJIUBUAyaJbHOM 3a7aHuu. PeannsoBath B
KJIacce METOJIbl: KOHCTPYKTOP 1O YMOJTYaHUIO; GyHKIMU 00paboTku naHHbIX (1 1 2) QyHKIUIO
dopmupoBaHuss cTpoku HHPopmauuu 06 oObekre. Co3maTh KIACC-TOTOMOK C TOJSIMH,
yKa3aHHBIMH B HMHJIMBUAYyaJbHOM 33JaHuU. Peanu3oBaTh B KJIacCe-NOTOMKE METOJIBL:
KOHCTPYKTOP; PYHKINIO 00paObOTKU NaHHBIX; QYHKIMIO (POPMUPOBAHUS CTPOKU HH(POpMAIUK 00
oOBeKTe.

Knacc 1: Bpems (Tpu uncia): yachl, MUHYTBI, CEKYH/IbI



BbaucanTh KOIMYECTBO MOJHBIX MUHYT B YKa3aHHOM BPEMEHHU

YMenbmuTh BpeMs Ha 10 MUHYT

Knacc 2: AGoHEeHT MOOMIIBLHOM CBSI3M: (haMUJIUs, OTIEpaTOp, TEKYIIIEE BpeMs

OnpenenuTb, SABISETCS JIM BpeMs JIbIOTHBIM /17151 aboHeHTa (Bpemst oT 0 10 8 4acoB)

9. Peanusyiite moacyeT OnpeaeIeHHOr0 HHTErpaia Ha uuTepBaie [a,b] mis pynkuuu f(X)
METOJIOM Tpareuuii.

10. Peanu3yiiTe mojcueT OonpeAeeHHOro HHTErpaia Ha naTepBaie [a,b] mis pynkuuu f(X)
MeTo oM CUMIICOHA.

11. Co3gatp ¢yHKIMIO, KOTOpas OTHpaBIIseT pa3Hble KoMaHabl show Ha pasHbie
YCTPOMCTBA B MapajUIC/IbHBIX MOTOKAX, & 3aTE€M 3allMCBhIBACT BBIBOJA KOMaHA B (haitn. BeiBon ¢
YCTPOKCTB B (haiiie MOXKeT OBIThH B JIFOOOM HOPSIZIKE.

12. Co3natb QyHKIMIO, KOTOpAsi OTIIPABIISET CIIMCOK YKa3aHHBIX KOMaH bl Show Ha pa3Hbie
YCTPOMCTBA B MapajUICNIbHBIX MOTOKAX, a 3aTE€M 3allMChIBACT BBIBOJA KOMaHA B (haitn. BeiBon ¢
YCTPOHCTB B (haitie MOXKET OBITh B JIFOOOM TOPSIZIKE.

BOl'[pOCbI AJIA MOATOTOBKHU K 3a4€TY K 3a4Y€Ty

1. SI3e1k mporpammupoBanust Python: onmucanue u gpumocodus.

2. Hcxonnsrii kox Ha si3pike Python: koaupoBka, pusnyueckue u JIOrn4eckue CTPOKH, OJIOKH
Ko/1a

3. Beipaxenus B si3pike Python.

4. WneHtuukaTopsl, IPOCTPAHCTBA UMEH U 00JIACTH BUIUMOCTH

5. VYmpapistomuye KOHCTPYKLUH: OIIepaTophbl BHIOOPA U LIUKJIA.

6. OOpaboTKa UCKIIOYEHUN

7. ®ynkiuu B s3bike Python. JIamOaa-BeipaskeHus.

8. BcTpoeHHbIe TUIIBI: 1IETOYUCICHHBIH, BEIIECTBEHHbIH, KOMIUIEKCHBIN, JIOTHYECKUI

9. TlocnenosarenbHocTu. KopTexu.

10. ITocnenoBarenbHocTU. Crnicku. Cpessl.

11. MMocnenoBarensHOCTU. CIOBapH.

12. MHOXecTBa U OTlepanny HaJl HUIMA

13. @aiinel ¥ onepay HaJl HUIMH

14. Ctune nporpaMMUpOBaHUs: OMKMCAHUE U Ha3HAUYEHUE.

15. Mosynu u makeTs

16. O630p crangapTHOM OMOIMOTEKH. MOIYITH SYS

17. O630p crangapTHOU OHMOIMOTEKH. MOayh copy

18. O630p cranmapTHO OHOIMOTEKH. MOITYIH 0S

19. O630p cranmapTHOI O6nOIMOTEeKH. Mo Tyne math

20. O630p crangapTHOW OuOIUOTEKH. Momyib random

21. ®yHKIMM peodpa3oBaHUSI TUTIOB

22. OyHKIMY BBOIa-BBIBOJIA

23. OYHKIMOHAJIBHOE POrPAaMMHUPOBAHNUE: ONPE/IENICHIE U OCHOBHBIE AJIEMEHTHI

24. Bunsl napametpoB ¢yHkimii B Python'e. Ilapamerps! o ymondanuio

25. OYHKIMHU KaK IapaMeTpsl ¥ KaK pe3yJabTar

26. Jlexopatopsl

27. ®yHkuuu 111 00paboTKH Mmocie1oBaTeIbHOCTE!: range, Xrange, map, filter

28. OynkImu A 00paboTKU Mocae10BaTeIbHOCTeH: sum, reduce zip

29. CriuCKOBBIE BKIIOUEHUS

30. I'eneparopsl

31. I'enepaTopHble BBIpaKeHUS



32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Ureparopsr. @yuknuu iter, enumerate, sorted.

Monyns itertools. dynxiuu itertools.chain, itertools.repeat, itertools.count.
OO0BeKkTHO-OpUEHTHPOBAaHHOE TporpaMmupoBanue B Python. O0bsBieHne Kiacca
OOBeKTHO-OpUEHTHPOBAHHOE TporpaMMupoBanue B Python: arpulyTsl, cBoOiicTBa,
COKPBITHE JTaHHBIX

Tunuzanus u nonumMopdusm B sa3bike Python

Wmutarus tumnos (nmeperpyska omnepatopos) B Python
OOBeKTHO-OPHUEHTHPOBAHHOE MTporpaMmMupoBanue B Python: HacienoBanue
Cratuyeckue METO/bl M METO/IBI Kilacca

Meraknaccsl

CnaOble CCBUIKH

Ctpoku, CTpPOKOBBIE JIUTEPaJIbl, 0a30BbIE ONEpaIK HaJl CTPOKaMU

Onepanusa hpopmMaTupoBaHus

OcCHOBHBIE METOIbI CTPOK

Monyns StringlO

PerynsipHble BoIpaskeHUs: OMpeielieHne, OnrucaHue mabioHa, OCHOBHbBIE METO/IbI
®opmatr CSV. Mertoas! ans 00paboTku AaHHBIX B hopmare CSV

4.2 Metoanueckue MaTepuaJibl, ONpeaesoue Mpoueaypbl ONeHUBAHUS 3HAHHUIA,

YMeHUi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPaAKTEPU3YIOIIMX ITANbI
(opMupoBanusi KoMIeTeHIH I

MeTtoauyecKue peKoOMeHAAINH, ONpeAessole NpoueIypbl OLleHNBAHUS TECTOB:

Tect npoBoauTcs onnaiin B cucreme Moodle niin Google DOCS 1 orpanuueH 1Mo BpeMeHH.
Ha cmauy Tecra maercss nBe MONBITKUA. TeCT CUMTAETCs YCHEIIHO MPOWICHHBIM €CIU
CTYZIEHT NpaBmiIbHO 0TBEeTHII Ha 70% BOTIPOCOB.

MeToauuecKkue PE€KOMEHIAUH, onpeaeadaomumue npoucaypsl OICHUBAHUSA
BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMM

3a/laHue CUUTAETCS BBITTOJHEHHBIM MPH BBIMOJTHEHNUN CIEIYIOIINUX YCIOBUM:

— MpenoCcTaBieH UCXOHbIH Ko Ha Python B cpene PyCharm, Google Collab

— MIPOJIEMOHCTPHUPOBaHa PabOTOCTIOCOOHOCTD MPOTPAMMBI

— CTYJEHT MOHUMAET UCXOIHBIM KOl M OTBEYAET Ha BOMPOCHI 110 €r0 OPTaHU3aINH.

MeToauuecKkue PE€KOMEHIAIUMHU K CIa4Y€ 3a4€Ta

IIpouenypa NnpomMeKyTOYHOM aTTeCTalMd IPOXOIUT B COOTBETCTBUHU C IlomoxkeHueM o
TEKYILIEM KOHTPOJIE M MTPOMEXYTOUHOI arTectanuu odyuatommxcsi PI'BOY BO «KyoI'Y».

TGKYHH/II\/’I KOHTPOJIb YCIIEBACMOCTH CTYACHTOB IIPOBOAUTCA B LECJIAX COBCPIICHCTBOBAHUA U
HETIPEPHIBHOTO KOHTPOJISI KauecTBAa 00pa30BaTENFHOTO MPOIEcca, MPOBEPKH YCBOCHUS Y4eOHOTO
MaTepuaia, aKTUBHU3aLUU CaMOCTOSITENIbHOM paboThl CTYI€HTOB, CTUMYJIHUPOBAHUS UX Y4eOHOM
paboThl, obecnieueHus 3¢ (HEeKTUBHOCTH 00pa30BaTEIbLHOrO Mpoliecca, NPeAYIPeKICHUS PUCKOB
OTUYUCIICHUSA CTYACHTOB.

Texymnﬁ KOHTPOJIb 3HAaHUM CTYACHTOB OCYIICCTBJIICTCSA IMOCTOAHHO B TCUCHHUC BCCTO
CeMECTpa.



Bunel Tekymiero KOHTpOJis: YCTHBIM (NHMCbMEHHBIM) OMNpPOC HA 3aHATHUSIX; MPOBEpKa
BBITIOJTHEHUSI JIOMAITHUX 3aJ]aHuii; MPOBEJCHUE KOHTPOIBHBIX pPabOT; OIEHKAa aKTHBHOCTHU
CTYyJICHTa Ha 3aHSTHUU.

Crynentsl ouyHOU (Gopmbl 00yueHHsT 00s3aHBI CaTh 3a4eT JI0 Hadasla dK3aMEHAIMOHHOU
CecCHH.

Ilo pe3yiabTaTaM CAa4yM 3a4€Ta BBICTABIIACTCA OLICHKA «3aYTEHO»/ «HE 3aUTECHO.

BricTaBieHne 3a4€TOB IS CTYIEHTOB OYHOW ()OPMBI OOYUCHHS IPOBOJSATCS B MEPUOT JIO
3K3aMEHAIIMOHHON CECCUH.

[Ipu oTCYTCTBUU 3a4ETHON KHUKKHU Y CTYJCHTA SK3aMEHATOP HE UMEET MpaBa MPUHUMATh Y
HEro 3auyer/’3k3aMeH. TakoW CTyOeHT CUMTaeTcs He SBHUBIIMMCS Ha 3ader/sk3ameH. B
UCKJTIOYUTENBHBIX CIy4dasiX, HAa OCHOBAaHHMM pAcCIOpPSDKEHUs JeKaHa IMpernojaBaTellb MOXKET
JOIYCTHUTDh CTYJEHTA K 3a4eTy/9K3aMeHy P HATHYUU TIOKYMEHTA, YOCTOBEPSIIOIIETO TUUYHOCTD.

B neiax 00BEKTUBHOTI'O OLICHUBaHUA 3HAHHH BO BpPEMs IPOBCACHUA 3a4CTOB U DK3aAMCHOB HC
A0IMYCKACTCA HAJIIMYHNEC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHUX YCTpOfICTB.

CTyI[eHTy, HUCIOJIB3YIOIEMY B XOJ€ 3a4UCTa HEPA3PCHICHHBIC HWCTOYHUKH U CPCEACTBA
MMOJIYYCHHA I/IH(I)OpMaI_II/II/I, BBICTABJISICTC HCYHOBJICTBOPUTCI/IbHAS OLCHKA, U OH YHAJISACTCA H3
ayJAUTOPUH.

Bo Bpems 3adera CTyIEHTBI MOTYT IOJIb30BAThCS YTBEPXKACHHOW pabodell mporpaMMoit
yueOHOW AMCLMUILIMHBI, KOTOpas JA0JKHA ObITh B HAJIMYUU HA DK3aMEHE, a TaK)Ke C pa3peleHus
9K3aMeHaTopa CIPaBOYHOH JINTEPATYPOI U APYTUMH ITOCOOHSIMHU.

CryneHTsl, HapylIAIOUIUME MpaBWiia MOBEACHUS MPH MPOBEICHUHM 3a4€TOB M IK3aMEHOB,
MOTYT OBITh HE3aMEATUTENbHO yJAICHbI U3 ayAUTOPUU, K HUIM MOTYT OBITh MIPUMEHEHBI MEpPhI
TUCIUTIMHAPHOTO BO3JCHCTBUS.

Ha 3auere/sk3ameHe MOTYT IPUCYTCTBOBATH PEKTOP, IPOPEKTOP M0 yueOHOH paboTe, neKaH
dakynpTeTa, 3aBeayronMid Kadeapoi, koTopas oOecriedyuBaeT y4eOHBINM MPOIEcC MO JaHHOM
mucnuruirHe. [IprcyTeTBre Ha 9K3aMeHax M 3a4eTax MOCTOPOHHUX JIMI] 0€3 pa3pelieHus: peKropa
WM MIPOpPEKTOpa Mo yueOHOU paboTe He AOIyCcKaeTcs.

Ilocne MMPpOCITYyHINBAHUS JICKIIUHU PCKOMCHAYCTCS BBINIOJHUTL YIPAXKHCHUA, IPUBOAUMEBIC B
JIEKIIUM JJISI CaMOCTOSTEIbHOM pa6OTLI, a TAaK¥XC BBIINNOJIHUTE Ha KOMITBIOTEPE C UCIIOJIb30OBAHHUEM
Cpeabl Py‘thOl’l 3aa4yy, IMPUBOJAUMBIC B JICKIIUU B KAUYCCTBC IIPUMCEPOB.

[Ipu camocTodTenbHOW paboOTe CTYAEHTOB HEOOXOJMMO M3Yy4UTh JIMTEpATypy,
MNPUBCACHHYIO B ICPCUHAX, OJId OCMBICIICHHA BBOJUMBIX HOH?[TI/Ifl, aHaJIn3a MOPCIIOKCHHBIX
MOJIXOJI0OB U METOJIOB Pa3pabOTKH MapaulebHBIX MporpaMM. Pa3pabarbiBas perieHne HOBOM
3aga4yu, CTYIACHT JOOJDKCH YMCTb BI)I6paTB MCTOABI PEIICHHA 3agadu C YUCTOM HeHeBOfI
anmapaTHo# iaTGOpMBI, TPOBOUTH OTIAIKY U MPOPHUIMPOBAHKE MIPOrPaMMBI Ha si3bike Python.

B kauecTBe cucTeM HpOrpaMMHUPOBAHUS JUISl PEIICHUS 3aJad M HU3YYCHHUS METOJIOB U
QITOPUTMOB, TPHUBEICHHBIX B JICKIUSAX, PEKOMEHIYETCS MCIIOJIb30BaTh Ha MPAKTUYCCKUX
3aHATHUAX U TIPU CAMOCTOSTEIILHOM paboTe CTaHIApTHYIO peaiu3aliuio s3bika Python B cBsizke co
cpenoii pazpabotku PyCharm, Google Collab.



Ounenka

He 3auTeno 3auTeHo

® €CIIM CTYJAEHT MpaBUIbHO pemms MeHee 70 | ¢ eciu CTylIeHT npaBwibHO pemmn 70 %
% 3ama4 /WM He UMeeT MPEeACTaBICHUE Kak | 3a7a4, MMEeT NpEACTaBICHHE KaK peIIaTh

periaTh OCTabHBIE 33]1a41 OCTaJIbHEIC 3aJa4H
HE 3HAET 3HAYUTEIILHON YaCTU TEOPETUYECKOIO | ¢ Ha  TCOPETHYECKME  BOIPOCHI  JaH
MaTepuaia, JOITyCKaeT CYLIECTBCHHBIC | pa3BEpHYThIM OTBET. Marepuan U3JI0KEH B
OIITHOKH. 1IEJI0M ITOCJICIOBATENLHO. HNmerorcs

JIOTUYHBIC 1 apryMCHTHPOBAHHBIC BBIBOABI

O1eHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUX0(DHU3MIECKUX OCOOCHHOCTEH.

— Ipu He0OXOJMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— IPH TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHsI UHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIAUBUIYAITbHBIMA OCOOCHHOCTSMU;

— MPU HEOOXOAMMOCTH JIJIsi O0YUYaIOIIUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
U WHBAIWIOB TIPOIEypa OICHUBAHUS PE3YJIbTaTOB OOyUYCHHsI [0 JUCHUILUIUHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbsSI 110 TUCIMIUIMHE TPEAyCMaTPUBACT MPEAOCTaBICHHE HHPOPMALIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCIIPUSATHS HH(POPMAIIHH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnsIMHM OITOPHO-JIBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0UMOi1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)
5.1 OcHoBHasi 1UTEpaTypa:

1. Yepnsimes, C. A. OcHOBBI IporpaMMupoBanus Ha python : yaueOHoe mocobue st
By30B / C. A. UepnbimeB. — Mocksa : MU3narensctBo Opaiit, 2022. — 286 c¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-14350-8. — Tekct : anekrponnsit // DBC IOpaiit [caitt]. —
URL: https://urait.ru/bcode/477353 (nara oopamenus: 11.06.2023).

2. ®enopos, /. 0. IIporpamMupoBanue Ha si3bIK€ BBICOKOTO ypoBHs Python :
yueOHoe mocobue tst cpenHero npodeccuoHanbHoro oopaszosanus / 1. 0. denopos. — 3-e us.,
nepepad. u gor. — Mocksa : M3marensctBo Opaiit, 2022. — 210 c. — (IIpodeccronansHoe
obpaszoBanue). — ISBN 978-5-534-12829-1. — Texkcr : anexrponnsiit // ObC FOpaiit [calfT]. —
URL.: https://urait.ru/bcode/487079 (mata oopamenwus: 11.06.2023).



3. [lenynpko, B. M. OcHOBBI IpOrpaMMHUPOBAHUSI HA S3BIKE BBICOKOTO YPOBHS
Python : yae6noe nocobue : [16+] / B. M. Illenyasko. — PoctoB-na-Zlony ; Taranpor : FOxxHbIi
dbenepanbublii yauBepcuteT, 2017. — 147 c. : un. — Pexxum nmoctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500056 (mara oOpamenus: 11.06.2023). —
bubnuorp. B kH. — ISBN 978-5-9275-2649-9. — TekcT : 37€KTPOHHBIMN.

Jliist OCBOEHHMSI TUCIUTUIMHBI MHBAINAIAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU
3I0POBbSI MMEIOTCSI M3JaHWsI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«bubruoxnyoy» u «FOpatim»y.

5.2 lonostHMTeILHASI JIATEPATYpa:

1. Cysu, P. A. SI3b1k nporpammupoBanus Python : yue6Hoe nocodue : [16+]/P. A. Cy3u.
— 2-e u31., uctip. — Mocksa : MaTepreT-YHuBepcuret Madopmanmonnsix Texnonoruit (MHTYUT) :
bunowm. JlaGoparopus 3unanwmii, 2007. — 327 ¢. — (OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHH). — Pexum

noctyna: mo moamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=233288 nara
obpamenust: 11.06.2023). — ISBN 978-5-9556-0109-0. — TekcT : 37€KTPOHHBIN.
2. [Menyapko, B. M. SI3bIk mporpaMMHUpOBaHUs BBICOKOTO ypoBHs Python: ¢ynkium,

CTPYKTYpBI JAaHHBIX, JIOTMOJIHHTEIbHBIE Moaymu : [16+] / B. M. lllenynpko. — PocrtoB-Ha-Jlony ;
Taranpor : FOxubIit dheaepanbubiii yausepcutet, 2017. — 108 c. : wit. — Pesxxum goctyna: mo nojamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=500060 (nara obpamenus: 11.06.2023). —
buGmmorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 37€KTPOHHBIH.

3. [TporpaMMHBIE CUCTEMBI CTATUCTHYECKOTO aHaM3a: OOHApY)KEHUE 3aKOHOMEPHOCTEH
B JJAaHHBIX C UCIIOJb30BaHUEM CHCTeMBI R 1 si3pika Python : [16+] / B. M. Bonkosa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocuOupckuii rocynapCTBECHHBIN
TexHudyeckud yauepcuret, 2017. — 74 c. : wun., tabn. — Pexxum goctyma: mo TOJIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576496 (nara oOpamenus: 11.06.2023). —
buGmmorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT : 3JI€KTPOHHBIH.

5.3. Illepuoauyeckue u3IaHusI:
1. ba3mwl nanubpix komnanuu «Mct Beroy http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodeccHOHATbHbIE 0a3bl
JAHHBIX U1 HHGOPMALMOHHBbIE CIIPABOYHbBIE CHCTEMbI
Inexmponno-oubnuomeunvie cucmemol (I6C):
3BC «(FOPAMT» https://urait.ru/
SBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvnvie 6azvt OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uznarenanpcrsa Wiley https://onlinelibrary.wiley.com/
4,
5.

akrwpneE

Hayunas snekrponnas oubnuoreka (H9b) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXMBBI BEAYIIMX 3aaIHBIX HAyYHBIX KypHaJoB Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOMKOH http://archive.neicon.ru
6. HamumonanpHast dSJeKTpoHHas OWOMMOTEKAa (IOCTYNm K DJIEKTPOHHOW  OHOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoi oubnuorexu (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramwiorpadpuueckux ganapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
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https://www.prlib.ru/
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10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. Yuusepcuretckas unpopmanunonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMCIL}MOHHble CnpasovHble cCucmembsl

1. KoucynwsranT [Lmtoc - cipaBodHas mpaBoBasi cucTeMa (IOCTYII O JTOKAJILHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcuvl c6ob600H020 docmyna

1. KuGepJlennnka http://cyberleninka.ru/;

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHnucTepcTBO HAyKHU U BhICIIETro oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. HNudopmanuonnas cucrema "EauHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoiekuus muppoBbIX 00pa3oBaTeIbHBIX PECypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocynapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHKIHN opTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cnyx06a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUU http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 21ekmponHble 00paszosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

=

OnekTpoHHbIN kKaTajgor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAYIBHOTO JUHAMUYECKOT0 00y4deHus http://moodle.kubsu.ru

baza yueOHBIX M1aHOB, Y4eOHO-METOAMYECKIX KOMILJIEKCOB, MyOIUKaluil 1 KOHpepeHInH
http://infoneeds.kubsu.ru/

5. bubnuorexa nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOIUH http://mschool.kubsu.ru;

6. DnexTpoHHbII apxuB gokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIE 00pa3oBaTeIbHbIE PECYpChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTUI
B oOpazoBanun KyO6I'Y wu mnHayuno-metomuueckoro skypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

w

>

6. Meroanueckue yKazaHusl I O0y4alwIIMXCA MO OCBOCHHIO
AUCHUILIAHBI (MOIYJIs1)
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B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 310POBBbSI.

7. IlepeyeHb HMHPOPMALMOHHBIX TEXHOJOITMH, MCIOJb3yeMbIX IPH

OCYIIECTBJICHUN 06pa3OBaTeJ1bHOFO nmponaecca 1mo IMCImnIJan-He (MOIlyJIlO)
7.1 llepeyeHb HHPOPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHA

— [IpoBepka noManiHux 3aJaHUi U KOHCYJIBTUPOBAHUE IIOCPEACTBOM MIEKTPOHHOM ITOYTHI.
— Mcnionb30BaHue 31EKTPOHHBIX NPE3EHTAMI IPU POBEACHUH JIEKIIMOHHBIX 3aHATUI

- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuii U KoHCynbTUpoBanue nocpeacrsom JOUC Kyol'y

7.2 IlepeyeHb JIMIEH3MOHHOT0 W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOI0
odecneyeHus

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 unu Kitty 0.76

FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeilimBopk Django

Firefox, mro6as Bepcus

Putty, moGas Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij 1dea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9


https://www.jetbrains.com/community/education/#classrooms

PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MarepuajibHO-TEXHUYECKOE o0ecevyeHne Mo JUCUUIINHEe (MOTYJII0)

HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAILICHHOCTD

No Bua pabor
000py/IoBaHHEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUCHUS
1. JlekunoHHbIE 3aHATUS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUCHHSI
2. JlaboparopHble 3aHATHS | AyaUTOpUS, YKOMILJIEKTOBaHHAs CHeUaIn3upOBaHHON
MeOenbl0 M TEXHHYECKUMH  CpeICcTBaMHM  0OydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHUEM
3. [TpakTnueckue 3aHsATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeUaIM3UpOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEHUS
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBaHHAs CIeMaIM3UPOBAaHHON
(MHIMBUYyaIbHbBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOHCYJIbTAallH KOMIIbIOTEPAMHU, IPOrPaMMHBIM 00ecIIedeHuEM
S. Texkymuii ~ KOHTpOJb, | AyauTopus, YKOMIUIEKTOBaHHAas CIELUAaIU3UPOBAHHOMN
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMHU  CpelcTBaMH  0OyudeHwus,
aTTecTauus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00eCTIeYCHUEM
6. CamocTrosTenbHas Kabuner s caMocTosTenbHONM  paOOThI, OCHAIEHHBIN
paborta KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IMOIKIIOUECHUS K

cetn «MHTEpHET», MPOTPaMMON SKPAaHHOTO YBEIMYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusamnus ayauropuii u ux ocHamenue onpeaensercs OIIOIL.




