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1 Henu u 3axa4mn u3ydeHus TUCHUILTAHBI (MO1YJIs1)

1.1 Leab ocBOEHUS TN CHUTIIAHBI

K rpynne nHTEpnpETUPYEMBIX SA3BIKOB NIPOTrPAMMMPOBAHUS OTHOCST SI3BIKH, B KOTOPBIX
orepaTophl MPOrpaMMbl APYT 3a JAPYroM OTAEIBbHO TPAaHCIMPYIOTCS U Cpa3y BBIIOJIHSIOTCS
(MHTEpIPETUPYIOTCSI) C  HOMOIIBIO  CIEHUAIBHOW  MpOrpaMMBbI-MHTEpHpeTaropa  (4UTO
IPOTUBONOCTABISETCSI KOMIMWJIMPYEMbIM SI3bIKaM, B KOTOPBIX BCE OIEpPaTopbl MPOrpamMMbl
3apaHee OTTPaHCIUPOBAHbI B 00BEKTHBIN KO/T). Takol A3bIK MOXKET PEaTM30BbIBATh KOHCTPYKLIUH,
MO3BOJISIOIIME JWHAMHYECKUE HM3MEHEHUS Ha JTare BPEMEHHU BBINOJMHEHUs (Moaudukanus
CYLIECTBOBABIIMX WM CO3JaHUE HOBBIX MOANPOrpaMM). OTH KOHCTPYKLUUHM 3aTPyAHSIOT
KOMIIWJISILIMIO U TPAHCIISLUIO HA KOMIIMIINPYEMBI SI3BIK.

S3pIk mporpamMmupoBanus Python — 3To yHHBepcasbHBIA SA3BIK NPOIPAaMMHUPOBAHUS C
JUHAMHUYECKON TUIU3aluel, KOTOPBIN M03BOJISIET pa3padaTbiBaTh IPOIPaMMbI B COOTBETCTBUU C
pasHBIMU TapaJiuIMaMU: MPOLEIypPHbIM IPOrpaMMHUPOBAHUEM, OOBEKTHO-OPHUEHTUPOBAHHBIM,
napaMeTpu4eckuM, (QYHKUMOHAIBHBIM M METanporpaMMHUpOBaHMeM. B maHHOM Kypce
paccMaTpUBAIOTCS BCE OCHOBHBIE BO3MOXHOCTH si3blka Python u ux npumenenue npu pazpabotke
nporpamm. Jlaercst onucanue 6ubnmorex s3pika Python, He0OXOAMMBIX 711 CO3aHUS ITMPOKOTO
Kpyra Iporpamm.

BocnuratensHast 1nenb: (OpMHpOBaHHE CBOOOAHOTO M TBOPUYECKOTO TMOAXOAa K
IPOrpaMMUPOBAHUIO HA COBPEMEHHBIX S3bIKaX BBICOKOIO YPOBHsI, HHTEpeca K HAOJIOACHUIO 32
TEH/ICHIIMSIMA U HOBOCTSIMU B 00JIaCTH CPEACTB Pa3pabdOTKU MPOTPaMMHOTO 00ECTICUYCHHUS.

Ot0op Marepuana OCHOBBIBA€TCS HAa HEOOXOJUMOCTH O3HAKOMUTBH CTYJEHTOB CO
CIIeTyIOIICH COBPEMEHHON HAyYHOH MH(pOpMAIUECH:

— 00 O0COOCHHOCTAX W TOCIEOHHX JIOCTWKEHUSAX B  o0macté  pa3paboTKu
kpoccruiatdopmensoro [10;
— 0 Pa3IMYHBIX MMOAX0JaX K MPOrpaMMHUPOBAHHIO, PEATM30BaHHOMY B s13bIke Python.

CopepxaTenpHOE€ HAIlOJHEHUWE AMCHUILIMHBI OOYCIIOBIEHO OOUIMMH 3aJadyaMu B
HOJTrOTOBKE OakanaBpa.

Hay4yHoii OCHOBOM i1 TOCTPOECHMSI NPOrpaMMbl JAHHOM JMCIUIUIMHBI SIBIISETCS
TEOPETUKO-TIParMaTHUECKUH 1M0IX0]] B 00y4YEeHUH.

1.2 3agayu AUCHUNJIMHBI

— WU3y4YeHHE s3blKa mporpamMmmupoBaHus Python kak MynbTHIapagurMeHHOTO SI3BIKOBOTO
CPEJICTBA, IOCTATOYHO TIOJTHO OTPAXKAFOIIETO0 COBPEMEHHBIE KOHIIENU pa3padorku [10;

— (opMHpOBaHHE HABBIKOB CO3JIaHUS NPUIIOKEHUH Ha s13bIke Python;

— COBEpIICHCTBOBAaHWE W YIIyOJCHWE HABBIKOB OOBEKTHO-OPUEHTHPOBAHHOTO M
(YHKITHOHATILHOTO MPOTPAMMHPOBAHHS;

— 3HAaKOMCTBO C OCHOBHBIMH aCIEKTaMU MHOTOIIOTOYHOTO IPOTPAMMHPOBAHUS C
UCIIONBb30BaHueM 6ubanotex Python.

1.3 MecTo nucuuuinHbl (MOAYJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
Huctmuimaa «OCHOBBI  TIporpaMMupoBanusi Ha Python» otHocuTcsi k  «YacTs,
dbopMupyeMasi yuacTHUKaMHU 00pa30BaTeIbHBIX OTHOMIEHU» brioka 1 «/{uciuruiHbl (MOTYITH )»
y4eOHOTO IJIaHa.
BXOoMHBIMY 3HAHHUSIME TSI OCBOSHUS JTAHHOM TUCITUIUIMHBI SBIISFOTCS 3HAHUS, YMEHUS H
OMBIT, HAKOIUICHHBI CTyJ€HTaMH B TMpolecce U3y4eHUs AUCHUIIINH  «OCHOBBI
IPOrPaMMUPOBAHUS», « METO B TpOrpaMMHUpOBaHus . OOYJArOIIUNCS JOKCH:
— uUMeTh 0a30BbIc HABBIKM B HANKMCAHWHA TPOTpaMM Ha MPOUEAYPHBIX H OOBEKTHO-
OPUCHTUPOBAHHBIX S3bIKAX;



— OBITh 3HAKOMBIM C HauboJiee YaCTO BCTPEUAIOIIUMUCS CTPYKTYPAMH JIaHHBIX, YMETh UMH
M0JIb30BATHCA U 3HATh BHYTPEHHIOIO OPTraHU3aIHIo.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3yJbTAaTOB O0Oy4eHHsI IO JMCHMILIMHE (MOXYJII0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

WN3yyenne panHOW y4yeOHOW [AMCUMIUIMHBI HAmpaBiIeHO Ha (QOpMUPOBaHUE Y
00y4aroIUXCs CIEAYIOMNX KOMITETEHIIUN:

OIIK-2

3HaThL

YmMmerhb

Baagernb

Cnoco0eH moHMMaTh NPUHUMIBI PAadOTHI COBPEeMEHHbIX HMH(OPMANUOHHBIX
TEXHOJIOTUH W TMPOrPaMMHBIX CPeICTB, B TOM 4YHCJEe OTe4eCTBEHHOI0
NPOU3BOJACTBA U HCIMOJIL30BATH UX NPH pelleHHH 3a1a4 NpodeccHoHAIbHOI
AesiTeJIbHOCTH;

OTteuecTBEHHBI M MEXAYHAapOAHBIH ONBIT B pa3pabOTKE COBPEMEHHBIX
QJITOPUTMOB KOMITBIOTEPHOM MaTeMaTUKU

CoBpeMeHHBII OTEUECTBEHHBIN U 3apyOeKHBIN OMBIT B 00JaCTH UH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA

OpueHTHPOBATbCS B COBPEMEHHBIX AJITOPUTMAX KOMIBIOTEPHON MaTeMaTHKH,
MPUMEHSTh METOJAbl U CPEJCTBA MPOEKTUPOBAHUS MPOTPAMMHOI0 OOecreyeHUs,
CTPYKTYp AAaHHBIX, 0a3 TaHHBIX, IPOTPAMMHBIX HHTEP(EHCOB

2. CTpyKTypa M coaepKaHue TUCHUILTHHBI

2.1 Pacnipenesienne TPy10€MKOCTH AUCHUILIMHBI O BUIaM padoT

OO6mmas Tpya0€MKOCTh JUCIUIUIMHBI COCTABIAET 2 3a4. €. ( 72 yaca), uX pacrupe/ecHue
0 BHJIaM PabOT MPEICTaBICHO B TAOIHUIIE

Cemectpsl
Bup yueOHoii padoTsI Beero (4acel)
4yacos
4

KonrakTHas paboTa, B TOM 4ucJe: 36,2 | 36,2
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHsATUS JEKIMOHHOIO TUIIA 16 16
JlaGopaTopHble 3aHSITH 18 18
3aHATHS] CEMUHAPCKOTO THIIA (CEMHUHAPBI,
MIPAKTUYECKHE 3aHITHSI)
HNHas koHTaKTHas padoTa: 2,2 2,2
KonTpons camoctosarenbHor padotsl (KCP) 2 2
[TpomexyTtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHass pa00oTa, B TOM YHCJIe: 358 | 358
Ilpopabomxka yuebHoeo (meopemuueckozo) 12 1
Mamepuana
Buvinonnenue unousuoyanvHuix 3a0anuil 20 20
(noocomoexa coobweHull, npe3enmayutl)
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 3,8 3,8
KonTpoJs:
[ToaroToBka K 3K3aMeHY

Oo01masi Tpy10eMKOCTh \ yac. 72 72




B TOM 4YHCJIe
KOHTAKTHAasA 36,2 36,2
padora
3a4. eJ1 2 2

2.2 CTpyKTypa JMCHUILIHHBI

Pacnipenenenue BugoB yueOHOI pabOThl U UX TPYJOEMKOCTHU IO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) IUCHUILUIMHBL, H3y4YaeMble B 4 cemecTpe

KoauuecTBo yacoB
Bueayn
o UTOpHA
Ne HaumeHnoBaHue pa3aenoB (TeM) Beero AyauTtopHas pa6ota o
padorta
J I3 JIP CPC
1 2 3 4 5 6 7
1 HHTepupeTrpyeMbie I3bIKH IIPOrPAMMHUPOBAHHIS U UX 2 ) 2
" | ocobeHHOCTH
2. | Koprexu u ciucku 2 2 4
3. | MuoxecTBa u clnoBapu 10 2 2 6
4. | ®yHKUMM, MOLYIIM U HAKETHI 8 2 2 4
5. | ®aiinst 10 2 2 6
6. Kuaccel 1 00bEKTHO-OpPHEHTHPOBAHHOE 12 2 4 6
OpOrpaMMHpPOBaHHUE
7. | Iotoxu, mporecchr 8 2 2 4
8. | AcMHXPOHHOE IPOrPaMMUPOBAHUE 7,8 2 2 3,8
HNUTOI'O no pa3zaenam JTUCHUILIHHBI 69,8 16 18 35,8
KonTpons camoctosrensHoi pabotsl (KCP) 2
ITpomexyrounas arrectauus (MKP) 0,2
HOI[FOTOBKa K TCKYIICMY KOHTPOJIO
O01as TPy10€eMKOCTb MO IMCUUILIHHE 72

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopmuvie 3anamus, CPC —

camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

®opma
Ne HaumenoBanue pa3gena (TeMbl) Copep:xanue pasnesia (TeMbl) TeKy1lIero
KOHTPOJIsI

1 2 3 4

HnTepnpeTnpyeMsble A3bIKH Hcropus Python. Tumsr qaHasix. CHHTAKCHC, OTIEPATOPHI
1. MIpOrpaMMHUPOBAHUS U UX 1 ynpasisiomue koHcTpyknun. [Python u Jupyter- K

0COOEHHOCTH 6mokHoTEL. PyCharm u Google Collab
2 KopTeskH ¥ CIIHCKH Co3zlanue CIMcKOB M KopTexei. Onepanuu co CHI/\I’CKaMI/I KT

U KOpTexaMu. MeTo bl CIIMCKOB M KOPTEKer
Co3ganue MHOKECTB U ciioBapeil. MeTo1bl MHOXKECTB U
3. MHoecTBa U ClIOBapu - K
cioBapei.
O6mnactn BuANMOCTH. ApryMeHThl. Pekypcns. AHHOTAIus
4. DyHKIUHU, MOAYJIHN U MAKEThI dynknuit. JIamona-pyunknuu. Jlekopatopsl. ['eHepaTopsl. K, T
Co3naHue, HCIONIb30BAaHUE MOAYJIEN U TTAKETOB.
OTkpbiTHE U 3aKpbiTUE (aiinoB. TexcToBbie daiinbl.
5. Daiisnbl @aitner CSV. bunapusie ¢daiinsl. Moayns shelve K
Moaynb OS u pabota ¢ (ailsIoBoH CHCTEMOIA.

Knaccel 1 00beKTHO- Ornpenenenue knacca. Merossl kinacca. [IpuBatHbie
6. OPHEHTUPOBAHHOE MeTO/Ibl U epeMenHble. CTaTUYeCKue METOIBL. K, T

IPOrpaMMUPOBAHUE HacnenoBanue. MHOXXECTBEHHOE HACJIeIOBAaHUE




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) Copep:xanue pa3jesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4
MHoronoro4yHoe nporpammuposanue. Moxyis threading

7. - K

Toroku, mporeccht u kiacc Thread. IToroku Timer. Kinace RLock.

Cunxponu3anust notokoB. Moayns multiprocessing u

8. K, T

ACHHXPOHHOE TIPOTPaMMHPOBaHHE ‘race Process. ,

Ipumeuanue: JIP — omuem/3auwguma nabopamopuou pabomol, KI1 - gvinonuenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - manucanue pegpepama, 3 - scce, K - xoanoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMHUHAPCKOI'O THIIA
He npenxycmotpensl

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - svinonnenue Kypcogozo npoexma, KP - kypcosou

pabomul, PI'3 - pacuemno-epaguueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - xonroxeuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumeHnoBanue pasjena (TeMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIsI

1 2 3 4

WHTrepnperupyemsle A3bIKU P3
1 IPOIDAMMUDOBAHIS H HX 3nakoMcTBO ¢ python. IPython i Jupyter-610KHOTHI.

' porp p PyCharm u Google Collab

0COOEHHOCTH
2. Koprexu u ciucku Tuns! gaaHpix. Cnucky. KopTexu. P3
3. MHO€ecTBa U CJIOBapu Tunbl nanHbpX. MHOXecTBa. CI0BapH. P3
4. DYHKIUU, MOAYJH U MAKETHI JIsm6aa-pyukuun. I'eneparopsl. Mtepatopsr P3
5. Daiinel Tekcrossie ¢aitnbl. Daiinsr CSV. P3

Krnaccel 1 00beKTHO- Onpenenenne Kiacca. Merons! kiacca. I[IpuBaTHbIe P3
6. OpPHUEHTUPOBAHHOE METOJbI U epeMeHHble. CTaTHIECKHE METO/IBL.

IPOrPaMMHUPOBAHHE

Kraccel 1 00BeKTHO- P3

HaCHeIIOBaHI/IC. MHOX€eCTBEHHOE HacCJICOJOBaHUC.
7. OpHUEHTUPOBAHHOE
JlexopaTopsl B Kiaccax

[IPOrPaMMHUPOBAHHE
8. [ToToKH, MpOLECCHI MHoronoro4Hoe nporpaMmmupoBanue. Multiprocessing. P3
9. | ACHHXpPOHHOE ITPOrPaMMHPOBAHHE ACHHXPOHHOE IIPOrpaMMHPOBAHHE P3

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - sinonnenue kypcosozo npoexma, KP - kypcosou
pabomuvl, PI3 - pacuemmno-epaghuueckoco 3adanus, P - manucanmue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.4 IlpuMepHast TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
He npegycmoTpensl

2.4 TlepeyeHb y4eOHO-METOAMYECKOI0 00eceyeHusl JAJIsi CaMOCTOATEIbHOIH padoThl
o0y4arommxcst o JMCHHUILIHHE (MOYJII0)

[Tepeuensb yueOHO-METOUYECKOTO 00ECTICYCHHST TUCITUTLIAHBI
No Bung CPC T10 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 Nzyuenue Mertoandeckue yka3aHUsi [0 OpPraHU3AIMH CaMOCTOSITEIIbHON
TEOPETUIECKOTO paboThI CTYJCHTOB, YTBEPKACHHbBIE kadenpoit
MaTtepuaia MH(OPMALMOHHBIX TeXHOIOTHH, mpoTokoa Nel ot 30.08.2019




2  |Pemenue 3amau Meroanueckue ykasaHUs II0 OpPraHU3ALMU CaMOCTOSTEIIBHOU
paboThl CTYJICHTOB, YTBEP)KICHHBIC kadeapou
nHGOPMAIIMOHHBIX TeXHONOorHuH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-METOANYECKUE MaTepHalibl Il CaMOCTOSITENIbHON pPadOThl 00ydYaromuXcsl U3
YHCiIa MHBAIKIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) mpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHPUSATHS HH()OPMAITIH:

Jlist 1 ¢ HapyIIEeHUsIMU 3pSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B popme ayauodaiina,

— B IeyaTHOU opMe Ha si3bike bpaiins.

JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnis a1 ¢ HapyIIEeHUsIMHM OTIOPHO-/BUTATENILHOTO amapara:

— B Tie4aTHo opme,

— B (hpopMe 3IIEKTPOHHOT'O IOKYMEHTA,

— B opme ayaunodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTa
oOyyarouxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBercTBun ¢ tpedoBanusmMu ®I'OC B mporpaMma JUCHUIUIMHBI [Ipe1ycMaTpUBaET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoUMX o0pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JeKIMA C WCIOJB30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTHHA; METOJ] MajblX TpymI, pa3doop
NPaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00yueHnH UCIIONIBb3YIOTCA CIEAYIOUINE 00pa30BaTEIbHbIE TEXHOIOTHU:

— TexHonorust KOMMYHUKAaTHBHOTO OOydYeHHss — HampaBjieHa Ha (HOpMUpOBaHHE
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sBJseTcs 6a30BOM, HEOOXOIUMON ISt
aJlanTalyy K COBPEMEHHBIM YCIOBUSM MEXKYJIbTYPHON KOMMYHHUKALIUH.

— Texnonoruss pa3zHOypoBHEBOTO (IU(DPEpEeHIMPOBAHHOTO) OOyUECHHs] — TMpeAroiaracT
OCYILIECTBJICHUE I103HABATEIBHON JEATEIBHOCTU CTYAEHTOB C YYETOM HMX HHIWBHIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOM TBOpPYECKUI
noreHuuan. Co3laHue W HCIOJIb30BAHUE AMATHOCTUYECKUX TECTOB SIBJISIETCS HEOTHEMIIEMOMN
YacThIO TaHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyJapHOTO OOy4YeHHS — TMpeAycMaTpUBaeT JEJICHHE COJAep KaHUS
JUCLUIUIMHBI Ha JOCTATOYHO aBTOHOMHBIE pa3iesbl (MOLyJH ), MHTETPUPOBaHHbIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHuKkaimonnsle TexHonorun (MKT) - pacmupstor pamku

00pa3oBaTeNbHOTO TpOIiecca, MOBBIIIAsA €ro MPAKTHUYECKYI0 HAMPaBICHHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUU CAMOCTOSITEIbHOW pa0OThl yYalIUXCsl W TOBBIMICHUIO IMO3HABATEIHHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTHIA:

— TexHONOrusi HCHOJB30BAHMS KOMIBIOTEPHBIX NPOrpaMM — IMO03BOJSET 3(P(HEeKTUBHO
JIOTIOJTHUTH TIpoIiecc 00yUEHHS S3BIKY Ha BCEX YPOBHSX.
— UHrepHeT-TEXHONOTMM — TMPEAOCTABISIIOT IIMPOKHUE BO3MOKHOCTH JUISI IIOMCKA

uHpOpMaLnK, pa3pabOTKN HayYHbBIX POEKTOB, BEIEHHUs HAyYHBIX UCCIIEOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUYeHHs — IIOMOTaeT Pealn30BbIBATH JUYHOCTHO-
OPUEHTUPOBAHHBI TOAXOJ, YYHUTHIBas HMHIUBUAyaJIbHbIE OCOOEHHOCTH M IOTPEOHOCTH
yYalmxcs.

— [IlpoexkTHass TEXHOJIOrMS — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMAIBLHOTO
B3aUMOJICHCTBHS y4alllUXCsl € LENbI0 PELIeHUs 3aJaud, KOTopas OIpeenseTcss B paMKax
npo¢eCCUOHATBLHOMN MOATOTOBKH, BBLACTSSA Ty UM UHYIO IPEIMETHYIO 00JIaCTh.



— TexHomnoruss oOy4eHUs B COTPYIHUYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHMH,
OCYILECTBIISAI KaK WHAMBHUIYaJbHYIO, TaK M KOJJICKTHBHYIO OTBETCTBEHHOCTb 32 pEIICHHE
y4eOHBIX 3a7a4.

— MHrpoBas TeXHOJIOTUS — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHUS pslja BO3MOXKHBIX
croco0oB peleHus: npo0saeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U pacKpbIBasi JTUYHOCTHBIN
NOTEHLUAJ Ka)KJI0T0 y4alerocs.

— TexHonoruss pasBUTHA KPUTUYECKOI'O MBIIUICHUS — CHOCOOCTBYET (hOPMHPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHYECKHM OTHOCHUTHCA K HH(OpMAallM{, YMEHHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe Hcrosnb30BaHUE B yuye€OHOM IPOLIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMH
CTUMYJIUPYIOT JIMYHOCTHYIO, HWHTEJUIEKTYaJbHYI0 AaKTHMBHOCTb, pPa3BMBAIOT II03HABATEIIbHBIC
IPOLECCHI, CIOCOOCTBYIOT ()OPMUPOBAHMIO KOMIIETEHIIMM, KOTOPBIMU JOJDKEH o00JanaTh
OyayImuii CrieluanucT.

OcHOBHbIE BU/Ibl MHTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOIMH BKIIIOYAIOT B Ce0sl:

— paboTa B MaJIbIX Tpymnmax (KOMaH/€) - COBMECTHAs IeATEIbHOCTh CTYIEHTOB B IPYIIIIE MO/
PYKOBOJICTBOM JI/IEpa, HAIIPABJICHHAs HA pelleHue o01Iel 3a1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3ysibTaTOB HHIUBUAYaJIbHOW pabOThl YJIECHOB KOMaHAbI C JIEJIEHUEM IOJHOMOYUH H
OTBETCTBEHHOCTH;

— MPOEKTHAs TEXHOJIOTHUS - HHAUBUYyaIbHAs UM KOJUIEKTUBHAS JESITEIBHOCTh 110 OTOOPY,
pacIpeeeHnIo U CUCTeMaTHU3allui MaTepuasa 1o ONpe/ielIeHHON TeMe, B pe3yiibTaTe KOTOpoi
COCTaBJISIETCS MIPOEKT;

— aHaNU3 KOHKPETHBIX CUTYallMi - aHaIMU3 pPeajbHbIX MPOOJEMHBIX CUTyalluid, UMEBLIMX
MECTO B COOTBETCTBYIOILEH 00JacTH MpO(ecCHOHANIBHOM NeATENbHOCTH, U MOMCK BapUaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HApaBJIeHHAas Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOIr0, pe(IeKCUBHOTO MBILUIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJIeU ¥ YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMid IIMPOKO MCIOJB3yeTcs Kak
npenojaBaTesieM, TaK U CTYJEHTaMHM BO BpeMs JIEKIUH, JaO0OpPAaTOPHBIX 3aHATUN M aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENILHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUHM U
pELIeHNH KaX/10i KOHKPETHOM 3a/1a4u UMEETCs, KaK ITPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa30opa 1 OLIEHKH LeJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHYeCTBO
Hcnosb3yeMble HHTEPAKTHBHbBIE 00pa3oBaTe/bHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHBHBIX
TEeXHOJIOTMH
4acoB
[IpakTueckue 3aHATUSA B pexuMax
JIP B3aMMOJCHCTBHUS «IIPENOJaBaTellb — CTYAEHT» U 4
«CTYAEHT — CTYJICHT»
Hroro 4

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopmuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3agaHus U BOMPOCHI JJIsI CAaMOCTOSTENBHOW pabOThHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKa WH(OPMAIMH, YMEHHUS CaMOCTOSTEIBHO DACIIUpATh W YIIIyOJsITh 3HAHUS,
MIOJTYYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

[Moaxon pa3dbopa KOHKPETHBIX CUTYalUil ITUPOKO UCTIONB3YETCs KaK MPEerojaBaTesieM, Tak
U CTyJIEHTaMH TIPY TIPOBEJICHUH aHAIIN3a PE3YJIbTaTOB CAMOCTOSTEIEHOW PaOOTHI.

JIns Ui ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI IPEIYCMOTpPEHA OpraHU3aIlvs
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

JInst L ¢ HapyIeHUSIMH 3PSHUS:

— B II€YaTHOW (hopMe YBEITMICHHBIM HIPUPTOM,



— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1nist T ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jjist TUII ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jist nuI ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIIMH C UCTIOJIb30BAaHUEM AJICKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyaromuxcs.

1. OIIeHO‘IHLIe H METOAUYECCKHUE MaTepPHUAJIbI
4.1 OueHouyHble cpeacTBa IS TeKYyHIero KOHTPOJIS  YCIeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAMHU

OueHoYHbIE CpEACTBAa NpPEAHA3HAUCHBI JJISI KOHTPOJS M OLCHKH 00pa30BaTEIbHBIX
JOCTIDKEHUH 00y4aromuxcs, OCBOMBUIMX IpOrpamMmy y4eOHOH JucuuIuiMHbl  «OCHOBBI
nporpamMmmupoBanus Ha Pythony.

O1neHOYHBIE CPENICTBA BKIIOYACT KOHTPOJIbHBIE MAaTepUAIIbl ISl IPOBEACHHUS TeKYIIero
KOHTpPOJIsE B (oOpMEe TECTOBBIX 3aJaHUil, Pa3sHOYPOBHEBBIX 3aJaHUN U HNPOMEKYTOUHOMH
aTTecTaluu B GopMe BOIPOCOB U 33/1aHUH K 3a4eTy.

OueHoYHbIE CpENCTBAa Ul WHBAJIUAOB M JIMI C OrPAaHWYCHHBIMH BO3MOKHOCTSIMU

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAUBUIYATBHBIX ICUXO()U3MYECKIX 0COOCHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIU/IAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
NPEOCTABIISIETCS TOTIOJIHUTEFHOE BPEMS /IS TIOATOTOBKU OTBETA HA SK3aMEHE;

— TIpU TIPOBEJICHUH IMPOIIEYPhl OLIEHUBAHUS PE3yJbTaTOB 00Y4YEHHs] MHBAINIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI TMPEAYCMATPUBAETCSI UCTIONBb30BaHUE TEXHHUYECKUX
Cpe/ICTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOEHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOMIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS
¥ WHBAIWAOB TMPOIEIypa OLEHHBAHUS pE3YyJIbTaTOB OOYYEHHS 110 IWCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa orneHWBaHHS PE3yIbTaTOB OOYYEHHUS WHBAJIUIOB U JIUIl C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOJIYJIIO) TPEeNyCMaTPUBAET TPEIOCTABICHHUE
uHpopmanmu B QopmMax, aJanTUPOBAHHBIX K OTPAHMYEHHUSIM HUX 370POBbS M BOCIPHUSATHS
UHpOpPMaLNK:

JInst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1i1st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

CTpyKTypa OLllEHOYHBIX CPEICTB IJIs TeKYIIeld U MPOMEKYTOYHON aTTeCTAMHU

Ne Ko xoHTpOoIMpyeMoil KoMIeTeHuu HanmenoBanue
/11 (n1H ee JacTy) OIICHOYHOT'O CPEJICTBA




KonTpomupyemsie Texyuuii IpomexxyTouHas
pazzensl (TeMbl) Y aTTecrauus
* KOHTPOJIb
JACIUIIIAHBI
Twumnossle
3aganue 1
HuTepnipeTupyemeie KOHTPOJIbHBIE .
P sanamms 1-3 CaMOCTOSTEILHOM
1 OIIK-2 paboThl u
MIPOTPAaMMHPOBAHUS H Tunossle HDOMEKVTOUHOG
HMX 0COOEHHOCTH TECTOBBIE P Y
arrectanuy 1-3
3amanus 1-2
Twumnossle
KOHTPOJIbHBIE 3ananue ans
3ana§m 4.6 CaMOCTOSTEILHOMI
2 Koprexu u criucku OIIK-2 THIOBLIE paboTHI U
TECTOBBIC IIPOMEKYTOYHOH
arrecranuu 4-6
3aanus 3-4
Tunossie
KOHTPOJIbHEIE 3ananue ana
P CaMOCTOSTEIILHON
MHokecTBa 1 3agaHus 7-8
3 OIIK-2 paboThl U
CJIOBapH Tumossie e —
TECTOBBIE
arrectanuy 7-8
3amanus 5-7
Twumnossle
KOHTPOJIbHEIE 3ananue
DyHKIMH, MOIYINA K 3a/:[a1£)1/1;1 9-10 CaMOCTOATENLHOM
4 Y > MOAY OIIK-2 paboThI 1
TaKeTHI Twumnosslie HPOMEIKYTOTHOH
TECTOBBIE
arrecranuu 9-10
3aganus 8-9
Tunossie
KOHTPOJILHEBIE 3ananue ans
3aua§m 11-12 CaMOCTOSITEILHOM
5 Daiiisl OIIK-2 THIOBLIC paboTHI 1
TeCTOBBIC MIPOMEXXYTOUHOM
arrecranuu 11-12
saganns 10-11
Tumnossle
KOHTPOJIbHEIE 3ananue ana
Knaccel 1 00beKTHO- 3ana§nﬂ 13 CaMOCTOSITEILHOM
6 OPHEHTHPOBAHHOE OIIK-2 THIOBLIE paboThI 1
MpOrpaMMHUPOBaHKE MIPOMEKYTOUHOMN
TECTOBBIE
arrectanuu 13
samanus 12-14
Twumnosele
KOHTPOJILHEIE 3ananue ans
3ana§m 14 CaMOCTOSTCILHOMN
7 IoToku, mporeccs OIIK-2 THIOBLIC paboThI 1
TeCTOBBIC MIPOMEXXYTOUHOU
arrecranuu 14
3aganus 15-17
Tumnosslie
KOHTPOJILHEIE 3ananue ans
P CaMOCTOSITEeITILHON
ACHHXpOHHOE 3amanus 15-16
8 OIIK-2 paboThl 1
MIPOrpaMMHPOBaHUE Tumossie HPOMEKYTOUHO
TECTOBBIC
arrectauuu 15-16
3amanus 18-23

IToka3aTe/in, KpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe INOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETEHLMH IJIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHUs U KPUTEPHSIM HX OLCHUBAHUsI (OILICHKA: YA0OBJIETBOPHUTEIbHO /3a4TEHO):
OIIK-2 CnocofeH MOHUMATH NMPUHOMNBI PadoTbl COBpPeMEHHBIX HH(MOPMAIMOHHBIX
TeXHOJIOTHH M MNPOrPaMMHBIX CPeICTB, B TOM 4YHCJIE¢ OTEYEeCTBEHHOIO




NMPOM3BOACTBA M HMCIOJb30BATh UX MPH pPelleHNH 3a1a4 NpPodeccuoHAIbHOMN
AesATeJIbHOCTH;

3Hatp OTeuecTBEHHBI W MEXAYHApPOAHBIH ONBIT B pa3pabOTKE COBPEMEHHBIX

aJITOPUTMOB KOMITBIOTEPHOU MaTeMaTHKH Ha sI3bIKE MporpammupoBanus Python
CoBpeMeHHBII OTEeUECTBEHHBIN U 3apyOeKHBIN ONBIT B 00JaCTH UH(OPMAIIIOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI Ha S3bIKE MporpammupoBanus Python

Ymersn OpueHTHUPOBATbECS B COBPEMEHHBIX AJIrOPUTMaxX KOMIBIOTEPHON MaTeMaTHKH,

IIPUMEHSTh METOJAbl U CPEJCTBA MPOEKTUPOBAHUS MPOTrPaMMHOIO OOecreyeHus,
CTPYKTYp [aHHBIX, 0a3 [aHHBIX, NPOTrPAMMHBIX HMHTEP(PEHCOB Ha S3BIKE
nporpammupoBanus Python

Baaners

Cootserctere  0A30BOMY _YPOBHK)  OCBOEHHS KOMIIETEHLUH  IUIAHUPYEMBIM
pe3yJabTataM OOYUYCHHUS U KPUTCPHUSIM HX OICHUBAHUS (OIICHKA: XOPOIIO /3aYTEHO):

OIIK-2 Cnoco6eH mMOHUMATH NMPUHOMUIBI PadoThl COBPEMEHHBIX HH()OPMANMOHHBIX
TeXHOJIOTHH M MNPOrPaMMHBIX CpPeICTB, B TOM 4YHCJIe OTe4eCTBEHHOIO
NPOU3BOJACTBA U HCIMOJIL30BATH UX NPH pelleHHH 3a1a4 NpodeccnoHAIbHOI
AeTeJIbHOCTH;

3HaTh Hogelimuii 0Te4eCTBEHHBIN M MEXKTYHAPOIHBIN OTBIT B pa3pab0TKe COBPEMEHHBIX

AJITOPUTMOB KOMITBIOTEPHON MaTEeMaTHKH Ha sI3bIKE ITporpaMmmupoBankst Python
CoBpeMeHHbII 0TeYeCTBEHHBIN U 3apyO0eKHbBIN ONBIT B 00JaCTH HHPOPMAIIIOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOTHI Ha s3bIKE TIporpaMMupoBanus Python

YMmerb CBOOOJTHO OPHEHTHUPOBATHCS B COBPEMEHHBIX QJITOPUTMAX KOMIIBIOTEPHOM

MaTE€MAaTUKH, MPUMEHITh METOJbl U CPEACTBAa MPOEKTUPOBAHMS MPOrPAMMHOIO
o0ecrniedeHus, CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, MPOrPAMMHBIX MHTEpQeEiCcOoB Ha
sI3bIKE TIporpaMMupoBanus Python

Baagernb

CootserctBe HPOABHMHYTOMY YPOBHI) OCBOEHHUS KOMIETCHLIMH IJIAaHUPYEMBIM
pe3ynbTataM oO0yueHHs M KPUTEPUSIM HX OIICHUBAHUS (OLICHKA: OTJMYHO /3aYTEHO):
OIIK-2 Cnoco6eH MOHUMATH NMPUHOHUNBI PadoTbl COBpPeMEHHBIX HH(OPMAIMOHHBIX
TeXHOJIOTHH M NPOrPAMMHBIX CPEACTB, B TOM 4YHCJEe OTe4YeCTBEHHOIQ
NPOM3BOACTBA M HMCIOJB30BAaTh UX NPH pPelIeHUH 3a1a4 NpodeccuoHaAIbHOMI
AeATe1bHOCTH;
3HaTth Hosgeiimuii oTeuecTBEHHBINH U MEXTYHAPOIHBIN OIBIT B pa3pabOTKe COBPEMEHHBIX
aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH Ha sI3bIKe MporpaMMupoBanus Python
CoBpeMeHHbII 0TEeUeCTBEHHBIN U 3apyOeKHBIN ONBIT B 00J1aCTH UH(OPMAIIIOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJIOTHI Ha sI3bIKe MporpamMMupoBanus Python

YMmerb CBOOOIHO OpPHUEHTHPOBATHCS B COBPEMEHHBIX alrOpPUTMaX KOMIBIOTEPHOH
MaTEMaTHKH, MPUMEHATb METOABI M CPEICTBA NMPOECKTUPOBAHUSA IPOrPaMMHOIO
o0ecrieueHMs, CTPYKTYp JAaHHBIX, 0a3 JaHHbBIX, IPOrPaMMHBIX HMHTepQeiicoB Ha
sI3BIKE MTporpaMMupoBanus Python Ha BEICOKOM Mpo(eCCHOHAIEHOM YPOBHE

Biaagernb

TunoBbie KOHTPOJIBbHBIC 32JaAHUS HJIM HHbIE MAaTePHAJIbI, HE00X0AUMbIE /ISl OLEHKHU
3HAHMi, YMEHHH, HABBIKOB M (M/IHM) ONbITA [JEATEJBbHOCTH, XaPAKTEPU3YIOLIUX JTAIbI
(popMupoBaHus KOMIETEeHIIUI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

Tunoewvie mecmogvle 3a0anus

1)  3anwmce Buaa a=[i for i in range(11)] naeT aHAIOTUYHBII PE3yIbTAT C:



a=list(range(11))
a=tuple(range(11))
a=[1foriin range(11)]
a=[0,1,2,3,4,5,6,7,8,9,10]

el N =

2)  Jlnst BBIBOJA Map KITFOY 3HAUCHHE U3 CIIOBAPS MOYKHO MCIIOJIb30BaTh CJICIYFOIINE
BBIPpAXXCHUA:

1. for key,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 006pa3om MOKHO MCIOJIb30BaTh lambda /1j1st BO3BEICHHS B CTETICHB 2 BCEX
3JICMECHTOB CIIHMCKa a, COCTOALICTO U3 qucen?

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]

koS

5) ITpu nepeonpeneneHuu knacca
class A(object):
X=5
OT KOTOPOT'O YK€ co37aH 3K3eMIuIsip a=A(), Ha HOBBI
class A(object):

X=7
KaKoe CBOMCTBO X OyaeT y o0heKTa a
1. 5
2. 7
3. Ilpu nepeonpedenenuu knacca 8blOpocumcs oumuoKa
4. Ipu obpawenuu K coUCMBY X 603HUKHEM OWUOKA

6)  Ilpu mepeonpeeicHUH Kiacca
class A(object):
X=7
def xx(self):
print(self.x)
OT KOTOPOT'O YK€ CO37aH 3K3eMIuIsip a=A(), Ha HOBBIi
class A(object):
X=5
def xx(self):
print(self.x)
KaKou PpE3yabTaT BIAACT UCIIOJIB30BAHNUEC MCTOAa a.xx()
1. 5



2. 7
3. Ilpu nepeonpedenenuu kiacca 8blopocumcs oumuodKa
4, Tlpu obpawenuu k Memoody xx 803HUKHeM OWUOKA

7) JlanbI 1Ba Ki1acca
class A(object):
X=5
def xx(self):
return self.x
class AB(A):
y=1
def xx(self):
return (self.x,self.y)
MOJTyueH 3K3eMIuIsp Kinacca ab=AB() kakoii pe3yapTar BBIIACT HCII0JIb30BaHue MeToa ab.xx()

1. (57
2. 57
3. 5

4. 7

8) Kaxue nannsie Oy1yT BHIBEACHBI Ha SKPaH MPHU MOCIE BHIOJHEHUS eIy IolIeld IporpaMmBl:
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. Chauana 6yoem 6vigedeno ums nomoka, 3amem uH@opmayus o 3a2on06ke 1 yposus u maxk 5 pas

2. CHrauana 6y0ym 6vlgedeHbl UMeHa NOMOK08 5 pas, Nomom uHgopmayus o 3a20106xkax 1 ypogus
Ha cmpanuyax 5 pas 6epHo

3. Chauana 6yoem 6vigedeno ums nomoka, 3amem ungopmayus o 3a2ono6ke 1 yposns u mak 4 pasa

4. CHauana 6y0ym vlgedenvl UMeHa NOMOK08 4 pasa, nomom ungopmayust o 3a201068xkax 1 yposus
Ha cmpanuyax 4 pasa

5. Owubka

9) Kaxne nannpie OyxyT BEIBEACHBI HAa SKPaH MPH MOCTIE BHITIOTHEHHS CIEIyIOIMEeH IpOoTrpaMMBbI:

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()

byodem svigedennvl uo 6 npoyeccos, 3amem 6 3a20108k08 1 yposHs eepro

Owubka

byoem evi6eden uo npoyecca u 3a201060k 1 yposus u max 6 pas

byoem svigeden uo npoyecca u cooepxcumoe sHympu 3a2on06xka 1 yposus u max 6 pas
byoem svigedennvl uo 6 npoyeccos, 3amem codepascumoe 6 3a201068K08 1 yposHs

arwdE

Tunoeuie KOHmMpOJ/ibHblE 3a0anus

1. Jlana mociie1oBaTeIbHOCTD HATYPAJIBHBIX YKCEl, 3aBepiiatomiasics yuciom 0. Onpenenure
KOJINYECTBO CTPOTMX JIOKAJIBHBIX MAaKCUMyMOB B JTOH IOCJIEIOBATENbHOCTU. (DIE€MEHT
MOCJIEZI0BATEILHOCTH HA3bIBACTCSl JIOKAJIbHBIM MAaKCHUMyMOM, €CJIM OH CTpOro Oosblie
IIPEIBIAYILErO U MOCIEAYIOIIEr0o 3JIEMEHTA IOCIEA0BATENbHOCTH. [1epBbIii ¥ TOCIEAHNM JIIEMEHT
MOCJIEI0BATEIBHOCTH HE SBJISIOTCS JJOKAIbHBIMU MAKCUMYMaMHU. )

2. Ompenenute HaMMEHBIIEE PACCTOSHUE MEXIY IBYMs JIOKAJbHBIMH MaKCUMyMaMH
MIOCJIEIOBATEIPHOCTH  HATypaJIbHBIX  4Mces, 3aBepmatomericas uucaom 0. Ecom B
MIOCJIEIOBATEILHOCTH HET JIBYX JIOKAJIbHBIX MAaKCUMYMOB, BbIBeIUTE YK CIIO 0.

3. JlaHbI 1Ba CIMCKA YHCEI, KOTOPBIe MOTYT cozepskaTh 710 10000 uncen xaxasiid. Beiseaure
BCE€ YHuCJla, KOTOPbIE BXOAAT KaK B MIEPBBINA, TAK U BO BTOPOU CIIMCOK B MOPSIKE BO3PACTAHMUS.

4. Jlan daiin, coaepkaiuii TEKCT Ha PYCCKOM SI3bIKE U HEKOTOPbIE J1Ba clioBa. ONpenenTh,
CKOJIBKO Pa3 OHHM BCTPEUYAIOTCS B TEKCTE U CKOJIBKO U3 HUX — HEMOCPEICTBEHHO APYT 3a APYTOM.

5. Jlansl (aiin, comepkamuii TEKCT Ha PyCCKOM s3bIKE, U HEKOTOphle OykBbl. Haiitu cioBo,
coJieprkaliee HanOoIbIIIee KOJTMUYECTBO YKa3aHHBIX OYKB.

6. Jlaubl daiin, copepxamuii TEKCT HA PYCCKOM SI3bIKe, U HeKoTopas Oykma. Ilomcumrars,
CKOJIBKO CJIOB HAYMHAETCS C yKa3aHHOU OYKBBI.

7. Co3naTh Kjacc ¢ MOJIAMH, YKa3aHHBIMM B MHAMBMJyaJlbHOM 3aJaHuu. PeanusoBarh B
KJIaCCe METO/bI: KOHCTPYKTOP M0 YMOJIYaHHI0; GYHKIMH 00paboTku AaHHBIX (1 U 2) QyHKIMIO
dbopmupoBanust cTpokun wuHPopMammu 00 oOwvekte. Co3gaTh KIACC-TIOTOMOK C  IOJISIMU,
yKa3aHHbBIMH B WHIUBUAYyaJbHOM 3agaHuu. Peanm3oBaTh B KJIacce-IOTOMKE METOJBI:
KOHCTPYKTOp; (YHKIMIO 00pabOTKM JaHHBIX; QYHKLUIO (GOpMUPOBAHUS CTPOKH HH(OpMauu 00
oOBeKTe.

Kiacc 1: Jlata (Tpu uncna): AeHb, MECSII, TOM

OnpenenuTs, ABISAETCS JIU T'0Jl BUCOKOCHBIM (KPaTHBIM 4)

YBenuuuTh gaTy Ha S5 THEH

Knacc 2: Yenosek: ®UO, TenedoH, nara poxaeHus,

KonuuecTBo nHEl 10 1HA 04EPEAHOTO POXKICHUS

8. Co3matpe Kjacc ¢ MONSMH, yKa3aHHBIMH B WHAWBHIYaJIbHOM 3aJaHuu. Peamn3oBarh B
KJIacce€ METOJIbI: KOHCTPYKTOP TI0 YMOJYaHHUIO; GYHKINU 00paboTku maHHbIX (1 u 2) QyHKIHIO
dopmupoBanus CcTpoku uHPopManuu 00 o0bekTe. Co31aTh KIACC-TIOTOMOK C TIOJISIMH,
YKa3aHHbBIMH B WHIUBUAYaJbHOM 3agaHuu. Peann3oBaTh B KJIacce-IOTOMKE METOJBL:



KOHCTPYKTOp; (PYHKILINIO 00paOOTKU TaHHBIX; QyHKINIO GOpMUpOBaHUS CTPOKU HH(POpMaIuu 00
00BEKTE.

Kuacc 1: Jlara (Tpu uncna): AeHb, MeCsL, IO

VBenuuuth rox Ha 1

YMEHBIINUTD JaTy Ha 2 JHS

Kiacce 2: Pabotauk: ®UO, naTa mocTyrieHUs: Ha IPEANPUATHE

KonngectBo netT paboThl HA NPEANIPUATUN

9. Peanu3yiiTe mojcueT ONMpeNesieHHOro WHTerpaia Ha uHrepBaie [a,b] mis dynkuuu f(X)
METOJIOM JIEBBIX U MPABbIX MIPSIMOYTOJIbBHUKOB.

10. Peanu3yiiTe mojcuer onpeAeIeHHOro WHTerpaia Ha uHrepsaie [a,b] ans dynkuun f(X)
METOJIOM LIEHTPAJIBHBIX IPSIMOYTOJIbHUKOB.

11. Co3pate ¢GyHKUHIO, KOTOpas MPOBEpsieT MUHTYIOTCA JIM 3a/aHHble B ¢aitne [P-agpeca.
IIposepka IP-aapecoB n0JIKHA BBIIOJIHATHCS MapAJJIEIbHO B PA3HBIX IIOTOKAX.

12. Co3nmath ¢QyHKUHIO, KOTOpas OTHIpAaBISAET OJHY M Ty K€ KOMaHIy show Ha pa3Hbie
YCTPOWCTBA B MapajUIebHBIX MOTOKAX, a 3aT€M 3allMChIBAET BBIBOJ KOMaHI B (aiin. BeiBox ¢
YCTPOMCTB B (paiisie MOKET OBITh B IFOOOM MOPSIJIKE.

3adeTHO-IK3aMEeHAIIMOHHbIE MAaTepHaJbl s INPOMEXKYTOYHOH aTTecTALMH
(3x3ameH/3a4eT)

1. Jlana mocienoBaTeNbHOCTh HATypaJIbHBIX 4YHCEN, 3aBepuaromiascs uuciaom 0.
Omnpeznenure, Kakoe HaUOOJIBIIIEE YUCIIO TOAPS] UAYIIAX JIEMEHTOB ATOH MOCIEI0BATEIIBHOCTH
PaBHBI IPYT APYTY.

2. JlaHa TIOCJIEIOBATENBHOCTh HATYpajbHBIX 4YHCEN, 3aBepmiaromiascs uwucio 0.
Onpenenure HauOOJBIIYIO JIUHY MOHOTOHHOTO (parMeHTa MOCJIEN0BATEIbHOCTH (TO €CTh
Takoro )parMeHTa, Ijie Bce JIEMEHTHI JIN00 OO0JbIIe MPEabIIYIIETO, JINO0 MEHBIIIE).

3. Jlam cmmcok wuwmcen, KOTOpbIi MOryT coaepxath 10 100000 wucenm KaxmbIil.
Onpezaenure, CKOJIBKO B HEM BCTPEUACTCS PA3JIMYHBIX YHCEIL.

4. Bo BxomgHoM (aiine (BBl MOKETE YUTATh JaHHBIC U3 (ailyia input.txt) 3ammcaH TEKCT.
CI0BOM CUHUTAeTCsl TOCIEI0BATEIBPHOCTh HENPOOETbHBIX CHUMBOJIOB HMIYIIMX TOIPSJ, CIOBa
pa3aeneHsl OTHUM WK OOJIBIINM YHCIIOM ITPOOEIIOB MITM CUMBOJIAMH KOHIIA CTPOKH. Onpenenure,
CKOJIBKO Pa3IMYHBIX CIIOB COACPIKUTCS] B 3TOM TEKCTE.

5. Man ¢aiin, comepxamuii TeKCT Ha pyccKoM si3bike. HaliTu coBo, BcTpeuaromieecs: B
Ka)XJIOM TPEUI0KESHUH, WM COOOIUTh, YTO TAKOTO CJIOBA HET.

6. Han daiin, cogepxamuii 3armmpoBaHHbIA pycckuii TeKeT. Kaxknas OykBa 3aMeHsIeTCs
Ha CIIEAYIONIYI0 3a Hel (OykBa s 3ameHsieTcs Ha a). [losyduTs B HOBOM (haiisie pacimdpoBKy
JTAHHOTO TEKCTAa.

7. Co3znarp Kiacc ¢ MOJISIMH, YKa3aHHBIMH B WHJIMBUAYyaJIbHOM 3aJaHuH. Peamn3oBath B
KJIacCE€ METO/BI: KOHCTPYKTOP IO YMOTYaHHIO; GyHKIHH 00padoTku naHHbIX (1 u 2) yHKIMIO
dopmupoBaHuss CTpokH UHPopMmanuu o0 oO0bekTe. Co31aTh KIACC-TIOTOMOK C TIOJISIMH,
yKa3aHHBIMH B HMHJIUBUAYyaJbHOM 33JaHuU. Peann3oBaTh B KJIacce-MOTOMKE METOJIBL:
KOHCTPYKTOp; GYHKILINIO 00pabOTKU NaHHBIX; QYyHKIMIO GOpMUPOBaHUS CTPOKU HH(OpMaIu 00
00BEKTE.

Knacc 1: Bpems (Tpu yMcia): 4ackl, MUHYTBI, CEKYH/IbI

BBIUUCIATE KOTMYECTBO CEKYH/] B YKa3aHHOM BPEMEHHU

YBenuuuTh BpeMs Ha SCEKyH]

Knacc 2: JlanHbie 0 IBWKEHUIO 1TOE3/1a: HOMEP M0€3/1a, HAPaBJICHUE, BPEMs OTIIPABJICHUS

KonmdecTBo MUHYT 10 OTHpaBJICHHUS TI0€3/1a C YKa3aHHBIM HOMEPOM U BBEICHHOE BpeMs

8. Coszmarp Kacc ¢ MOISIMH, YKa3aHHBIMU B MHIWBUAYyaJIbHOM 3aJaHuU. Peann3oBath B
KJIACCE METOJBI: KOHCTPYKTOP MO YMOIUYaHUI0; GYyHKIUU 00paboTku naHHBIX (1 u 2) dyHKIUIO



dbopmupoBanus cTpoku uHpopManuu 00 o0bekTe. Co3maTh KIACC-OTOMOK C TIOJSIMH,
yKa3aHHBIMH B HMHIUBUAYAJIbHOM 33JaHuU. Peann3oBaTh B KJIacCe-NIOTOMKE METOJIBL:
KOHCTPYKTOp; (PYHKIIHIO 00paOOTKU TaHHBIX; QYyHKIMIO (OpMUPOBAaHUS CTPOKU HH(POpMAIUHN 00
00BEKTE.

Knacc 1: Bpems (Tpu 4ncia): 4achbl, MUHYTHI, CEKYH/IbI

BbIUMCINTG KOJTMYECTBO MOJIHBIX MUHYT B YKa3aHHOM BPEMEHHU

YMmenpmuth Bpems Ha 10 MUHYT

Knacc 2: AGoneHT MOOMIIBHOM CBA3M: (haMuus, OonepaTop, TEKyIee Bpems

Onpenenuts, sIBISETCS U BpeMs JIbIOTHBIM JUIs aboHeHTa (Bpems oT 0 10 8 yacoB)

9. PeanmsyiiTe moacYeT ONpeIeIeHHOr0 HHTErpaia Ha uaTepBane [a,b] mis pynkun f(X)
METOIOM Tparneuui.

10. Peanm3yiite mojacyeT onpeneieHHOTO HHTerpaia Ha uaTepBae [a,b] mis pynknun f(X)
meTtoaoM CUMIICOHA.

11. Co3mate (QyHKUIMIO, KOTOpas OTHpaBIsSeT pa3Hble KoMaHabl show Ha pa3Hble
YCTPOWCTBA B MapajUIeNbHBIX MOTOKAX, a 3aT€M 3alMChIBaeT BHIBOA KOMaH[ B (aiin. BriBox ¢
YCTPOMCTB B (paiisie MOKET OBITh B IFOOOM MOPSIJIKE.

12. Co3nmate pyHKIHIO, KOTOpAsk OTIPABIISET CIMCOK YKa3aHHBIX KOMaHAbI Show Ha pa3Hble
YCTPOWCTBA B MapajUICIbHBIX MOTOKAX, a 3aT€M 3allMChIBaeT BHIBOA KOMaH[ B (aiin. BriBox ¢
YCTPOWCTB B (haiijie MOXKET OBITH B JIFOOOM MOPSIJIKE.

BOl'IpOCbI MJIA MOATOTOBKH K 3a4€TYy K 3a4eTy

1. SI3pk mporpammupoBanus Python: onucanue u gpumocodus.

2. Hcxonnsrii kox Ha si3bike Python: xomupoBka, pusnueckue u JIOTH4ecKkue CTPOKH, OJIOKH
Koja

3. Beipaxenus B si3pike Python.

4. Vnentudukatopsl, IpOCTpAaHCTBA UMEH U 00JaCTU BUTUMOCTHU

5. VYmpassromnue KOHCTPYKIIHA: OTIEpaTOPhI BBIOOPA H ITUKJIA.

6. OOpaboTKa NCKITFOUCHHI

7. @®ynkiuu B s3bike Python. JIsmOma-BeipaskeHuS.

8. BcTpoeHHbIE THIIBI: 1IEIOUUCICHHBIN, BEIIECTBEHHBIHN, KOMIUIEKCHBIN, JIOTHYECKUN

9. TlocnemoBatenpHOCTH. KOpTexu.

10. ITocnenoatenpbHOCTH. Criicku. Cpe3Bbl.

11. MMocnenoBarensHOCTU. CIOBapH.

12. MHokecTBa U ONepalyy HaJ HUIMH

13. ®aiinbl u onepanuy HaJ HUMU

14. Ctunps mporpaMMUpPOBaHUs: OTMIMCAHNUE U HA3HAUYCHHUE.

15. Moaynu 1 makeTsl

16. O630p cranmapTHOU OnbOIMOTEKH. MOy SYS

17. O630p cranmapTHON OnOIMOTEKH. MOy COpY

18. O630p cranmapTHOI OnMOIMOTEKH. MOTYIIb 08

19. O630p cranmapTHOI OnOIMOTEKH. Mo Ty)ib math

20. O630p crangapTHOM OMOIMOTEKH. Moaynb random

21. ®yHKIMYU PeoOpa3OBaHMSI TUIIOB

22. OyHKIIMY BBOJIa-BbIBOIA

23. OyHKIMOHAILHOE TPOrPAMMHUPOBAHKE: ONPEICTICHUE U OCHOBHBIE DJIEMEHTHI

24. Bunel mapametpoB ¢pyuknuii B Python'e. [lapamerpsl mo ymomganuto

25. OyHKIIMY KaK apaMeTphl U Kak pe3yJbTar

26. Jlexopatopsl



27.
28.
29.
30.
31.
32.
33.
34.
35.

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

Oyukiuu s 00paboTKH MoceIoBaTeIbHOCTEH: range, Xrange, map, filter
OyHKIWH U1t 00padOoTKH MoclieoBaTeabHOCTel: sum, reduce zip

CnucKoBbIE BKIIIOUEHUS

I'eneparopsl

I'enepaTropHbI€ BEIPAKECHUS

Ureparopsl. @yukiuu iter, enumerate, sorted.

Monys itertools. ®yuxkimu itertools.chain, itertools.repeat, itertools.count.
O0beKTHO-OpUEHTHPOBaHHOE TporpaMmMupoBanue B Python. O6bsBiieHue kiacca
OO0beKTHO-OpUEHTHPOBaHHOE TporpaMmMupoBanue B Python: arpuOyTsl, cBolicTBa,
COKPBITHE JTAHHBIX

Tunuzanus u nonumopdusm B sizbike Python

Nmurtanumst Tunos (reperpyska omneparopos) B Python
OO0BbeKTHO-OpUEHTHPOBAaHHOE ITporpaMMupoBanue B Python: HacnenoBanue
Cratudeckue METObl M METO/IBI Kiacca

Meraxkiaccsl

Cnalble CChUIKU

CTpoku, CTpOKOBBIE JINTEPaIbl, 0a30BbIC ONEPALIMH HaJl CTPOKAMHU

Onepanus GopMaTupoBaHUs

OCHOBHBIE METO/IbI CTPOK

Monyns StringlO

Perynsipubie BeIpaykeHHs: ONpeieTIieHHE, ONMCaHne MabIoHa, OCHOBHBIE METO/IbI
®opmat CSV. Mertoas! st 00paboTku naHHbIX B hopmare CSV

4.2 Meroau4ecKkue MaTepHaJibl, ONpeAe/sioNie NPpoueAypbl OLCeHNBAHUS 3HAHMM,

YMeHMi, HaBBIKOB ¥ (MJIHM) ONBITA [JAEATEJbHOCTH, XapPaKTepPU3YKIIUX ITAMbI
(opMupoBanus KOMIETEHIMH

MeToanuyecKkue PEeKOMEeHaalMu, onpeaesaiouue npoueaypbl OeHUBAHUSA TECTOB!

Tect npoBoautcst onaiin B cucteme Moodle i Google DOCS 1 orpaHu4eH 1Mo BpeMeHH.
Ha cmauy Ttecta maercst nBe TOMBITKHA. TeCT CUMTAETCS YCIENIHO MPONICHHBIM €CITH
CTYACHT npaBmiibHO oTBeTHII Ha 70% BOTIPOCOB.

MeToauyeckne PpeKOMEHIAUMH, ONpelejsoliHe NPoueaypbl  OLECHUBAHMS
BBINOJTHEHHS] KOHTPOJILHBIX 32 IaHMIi:

3a/laHue CUUTAETCS BBIIOJIHEHHBIM MPH BBIOJIHEHUH CIECIYIOIIUX YCIOBHIA:

— IpeAocTaBlieH HCXOAHBIN kKo Ha Python B cpene PyCharm, Google Collab

— IIPOJIEMOHCTPUPOBaHa pabOTOCTIOCOOHOCTh MPOTPAMMBI

— CTY/ICHT TIOHUMAET UCXOIHBIN KOJI M OTBEYAET Ha BOMPOCHI 110 €r0 OPraHU3aIlUH.

MeTtoauveckue peKOMeHIAINH K ¢1a4e 3a49eTa

[Ipouenypa mpoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU ¢ [lonoxxkeHueM o
TEKyIEM KOHTPOJIE B MTPOMEXYTOUHOH aTTectanun oOydatommxcst PI'BOY BO «KyoI'Y».

TCKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTH CTYACHTOB IIPOBOAUTCA B LECJIAX COBCPIICHCTBOBAHUS U
HCIIPEPBIBHOT'O KOHTPOJIA KaUCCTBa O6pa3OBaTCJ'ILHOFO mnmponecca, NIpOBEPKU YCBOCHU A yqe6H0ro
MaTepurajia, akTUBHU3AlUN CaMOCTOSITEIbHOM pa6OTLI CTYACHTOB, CTUMYJIMPOBAHUA HUX yqe6H0171



paboTsl, obecnieueHus 3(HEKTHBHOCTH 00pa30BaTEIBLHOTO MPOIIecca, MPEAYIPEKICHUS PUCKOB
OTYHUCJICHUS CTYJICHTOB.

Texymuii KOHTPOJIb 3HAHUM CTYJEHTOB OCYILIECTBISIETCS MOCTOSIHHO B TEYEHHE BCETO
cemecTpa.

Bunpl Tekymiero KOHTpOJS: YCTHbIM (IMCbMEHHBIN) ONpPOC Ha 3aHATUAX; IPOBEpKa
BBITIOJIHEHHS JOMAIIHUX 3a/IaHuil; NpOBEIEHUE KOHTPOJBHBIX pabOT; OLEHKAa AaKTHBHOCTHU
CTYyJI€HTa Ha 3aHATHH.

Crynentsl ouHOM (hopmbl 00ydeHHsI 00s3aHbl ClIaTh 3a4eT /10 Hayajla 3K3aMEHAIlMOHHOM
ceccuu.

IIo pe3yjibTaTaM CAa4H 3a4CTa BBICTABJIACTCA OLICHKA «3aYTEHO»/ «HE 3aYTCHOM.

BricTraBrnenue 3a4eToB JyIsl CTYJEHTOB OYHOM (hOpMBI OOYUECHHS TIPOBOSATCS B MIEPUOJ JI0
3K3aMEHAIIMOHHOM CECCUU.

[Ipu oTCYTCTBMU 3a4ETHON KHUKKH Y CTYJIEHTa SK3aMEHATOP HE UMEET MpaBa MPUHUMATh Y
HEro 3auer/’3k3aMeH. TakoW CTyJeHT CUMTaeTcsi He SBHUBIIMMCS Ha 3ader/sk3ameH. B
WCKIIFOUUTENIbHBIX CIy4dasX, Ha OCHOBAaHUM pPACHOPSIKEHMs JleKaHa MpernojaBaTelb MOKET
JOMYCTUTh CTYJIEHTA K 3a4eTy/2K3aMeHy P HATHYUU IOKyMEHTA, YIOCTOBEPSIOIIETO THUYHOCTD.

B neiaax 00BEKTUBHOTO OLICHUBaHUA 3HaHUM BO BpEMs ITPOBCACHUA 3a4CTOB U 9K3aMCHOB HC
J0IMYCKACTCA HAJINYHC Y CTYACHTOB ITOCTOPOHHUX NNPEAMETOB U TCXHUUYCCKHUX YCTPOﬁCTB.

CryneHTy, HCIONB3YIOIIEMY B XOJ€ 3adeTa Hepa3pelIeHHblE HUCTOYHUKUH U CpPEICTBa
nojlyuyeHus: WH(OpPMAIIUY, BBICTABISETCS HEYIOBJIETBOPUTENbHAS OIIEHKA, U OH yJajseTcs W3
ayJIMTOPHUH.

Bo Bpems 3aueTta CTyAEHTHI MOTYT I0JIb30BAaThCsS YTBEP)KIECHHOW paboueil mporpamMmoi
y4eOHOH TUCHUIUIMHBL, KOTOpas JOJDKHA OBITh B HAJIMYMU HA DK3aMEHE, a TAKXKEe C pa3perieHHs
9K3aMeHaTopa CIPaBOYHOH JINTEPATYPO U JPYyTUMH ITOCOOHSIMHU.

CryneHThl, HapylIalolie MpaBWiia TOBEACHHUS MPH MPOBEICHUN 3a4ETOB W DK3aMCHOB,
MOTYT OBITh HE3aMEJIUTEIBHO YAJICHBI U3 ayAUTOPHUH, K HUIM MOTYT OBITh IPHUMEHEHBI MEPHI
JTUCITATITMHAPHOTO BO3CHCTBUS.

Ha 3adere/3k3aMeHe MOTYT PUCYTCTBOBATH PEKTOP, IPOPEKTOP MO YUeOHOH paboTe, IeKaH
dakynpTera, 3aBeAyromuil kadeapoit, KoTopas oOecreunBaeT y4eOHBIM MPOIECC MO JTaHHOM
nuctuiuinbe. [IprcyTeTBrE Ha SK3aMEHAX M 3a4eTaxX MOCTOPOHHUX JIMI[ 0e3 pa3pelieHus peKTopa
WITU TIPOPEKTOpa Mo y4eOHOM paboTe He IOMmyCKaeTCs.

[Tocne nmpocnynMBanus JIEKIIUU PEKOMEHIYETCS BBIIOJIHUTE YIPaKHEHUS, TPUBOUMBIE B
JIEKIIUU U1 CAaMOCTOATEIbHON paboThl, a TAKXKE BBHIMOJIHUTH HA KOMITBIOTEPE C UCIOIB30BaHUEM
cpensl Python 3agauu, mpuBoAMMEBIE B JIEKIIMH B KaU€CTBE MPUMEPOB.

IIpu camocTosiTenbHOM paboOTe CTYJEHTOB HEOOXOAMMO U3YyYWUTh JIUTEpaTypy,
MNPUBCACHHYIO B IICPCUHAX, AJId OCMBICIICHHA BBOJMUMBIX HOHSITI/If/'I, aHaJIM3a NPCIIOKCHHBIX
MIOJIXO/IOB U METOAOB Pa3padOTKW MapauIeNbHBIX mporpamM. Pa3pabaTeiBasi pemieHHEe HOBOM
3aa4yr, CTYACHT HOOJDKCH YMCTH BI)I6paTI) MCTOABI PEIICHHA 3aaa4u C YUYCTOM HGJ’ICBOﬁ
anmapatHoi maT(opMBIL, TPOBOIUTH OTIAKY U MPOQHINPOBaHKE IPOrpaMMEI Ha si3bike Python.

B kaudecTtBe cucreM nporpaMMupOBaHud U PCHICHHUA 3ada4 W H3YUCHUA MCETONOB U
AJITOPUTMOB, TIPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA HUCIIOJIb30BATh HA MPAKTHUYCCKHUX



3aHATHUSX U TIPU CAMOCTOSTENIBHOM paboTe CTaHIAPTHYIO pean3aluio s3bika Python B cBsi3ke co
cpenoii pazpabotku PyCharm, Google Collab.

Onenka

He 3auTeno 3a4TeHo

® €CIM CTYJEHT IpaBUIbHO peuiwsl MeHee 70 | @ ecnu cTylaeHT npasuibHO peurn 70 %
% 3ama4 n/wiM He UMeeT NpeACTaBICHUE Kak | 3a7ay, MMEeT IPEeACTaBICHHE KaK pellaTh

pelaTh OCTaIbHbIC 3a1a41 OCTaJIbHBIE 337a4U

HE 3HAET 3HAYUTEIbHOM YaCTU TEOPETHYECKOTO | ¢ Ha  TEOPETHYECKHE  BOMPOCHI  JIaH
Marepuania, JOITy CKaeT CYIIECTBCHHBIC | pa3BEpHYTHIM OTBET. MaTepuan U3JI0KEH B
OLIMOKH. LEJIOM [0CJIEI0BATEIBHO. Nmerores

JIOTUYHBIC U ApTYMCHTUPOBAHHBIC BBHIBO/IbL

OneHouHBIE CpEACTBA JUI HMHBAJIMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3]10pOBbsI BEIOUPAIOTCS C YUETOM UX WHAUBUIYATbHBIX ICUXO()U3UYECKIMX OCOOEHHOCTEM.

— IIpH HeOOXOAMMOCTH HHBAIHIAM | JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI
IPEJOCTABIISETCS TOTOJIHUTEILHOE BPEMs JJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TIPOBEICHUH TPOIIETYPHl OICHUBAHUS PE3YJIbTATOB 00YUEHUSI WHBAINIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMA OCOOCHHOCTSIMH;

— IIpY HEOOXOIMMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
U MHBAJIUAOB TpOLEIypa OLCHUBAHUS pPE3YyIbTaTOB OOYYEHUS IO JUCLUIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbsI IO TUCIUIUTHHE TPEAyCMaTpUBAET NPEAOCTaBlIeHHEe WHPOPMAIIUU B
dopmax, afanTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBBS M BOCTIPUATHS WHPOPMAIIHH:

J11s1 JTUTT ¢ HApYIIEHUSIMH 3PCHHS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J11s1 JIUT ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEIILHOTO amiapara:

— B mieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
oOyyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpPaTypbl,

HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)
5.1 OcHoBHas JIuTepaTypa:

1. Yepusiaes, C. A. OcHoBbI IporpammupoBanus Ha Python : yuebHoe mocobue s
By30B / C. A. UepHbIiiieB. — 2-¢ u3l., nepepad. u gon. — Mocksa : U3mparensctBo FOpaiit, 2024.
— 349 c. — (Bricmiee obopazoBanue). — ISBN 978-5-534-17139-6. — TekcT : 2IeKTpOHHBIH //

O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544190 (marta
obpammenus: 18.06.2024).
2. ®enopos, /. FO. IlporpammupoBanue Ha SI3bIKE BBICOKOTO ypoBHsI Python :

yaeOHoe mocobue 11 cpenHero npodeccuonanbHoro oopazosanus / J1. 0. denopos. — 3-e us.,
nepepad. u gon. — Mocksa : MznarensctBo FOpaiit, 2021. — 210 c¢. — (IIpodeccuonanbproe



obpazoBanue). — ISBN 978-5-534-12829-1. — Texkct : snexTpoHHbIH // ObOpa3oBarenbHas

miatopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/487079 (mara oOparieHus:
18.06.2024).
3. I'aupenxo, . I'. TexHomorus pa3pabOTKH MPOTPaMMHOT0 00eCIIeueHus : yueOHOoe

nocobue i cpeanero npogeccruonansHoro oopaszoanus / U. I'. 'uunenko, @. @. Ilasnos, /.
10. ®enopoB. — 2-e u3a., nepepad. u qon. — Mocksa : M3narensctBo IOpaiit, 2024. — 248 c.
— (ITpodeccuonanbuoe odpazosanue). — ISBN 978-5-534-18131-9. — TekcT : 21eKTpOHHBIH //
O6pazoBarenpHas 1maatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/539215 (mara
oOpaiuenus: 18.06.2024).

J171s OCBOCHUS AUCIUIUIMHBI MHBAIMIAMH | JIUI[AMH C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMU
3/I0POBbSI UMEIOTCS HW3JaHUS B JJIEKTPOHHOM BHJE B DIICKTPOHHO-OMOIUOTEUHBIX CHCTEMAax
«bubnuoxnyoy u «FOpaiimy.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Cysmn, P. A. SI3p1k nporpammupoBanus Python : yae6Hoe mocodue : [16+]/ P. A. Cy3m.
— 2-e u3n., uctip. — Mocksa : UaTepreT- YHuBepcuteT Mapopmammonnsix Texnonoruit (MHTYUT) :
bunom. JlaGoparopus 3uanwmii, 2007. — 327 ¢. — (OCHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHH). — Pexum

noctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 nara
obpamiennst: 18.06.2024). — ISBN 978-5-9556-0109-0. — TekcT : 2J1eKTPOHHBII.
2. [lenyapko, B. M. SI3bIk mporpamMMHupoOBaHus BBICOKOTO ypoBHs Python: ¢yHkumm,

CTPYKTYPbI JaHHBIX, JOMOJHUTEIbHBIE MoAyhu : [16+] / B. M. lllenynsko. — PoctoB-Ha-/lony ;
Taranpor : FOxubl1it dpenepanbublil yausepcutet, 2017. — 108 c. : un. — Pexxum noctyna: mo nommcke.
— URL: https://biblioclub.ru/index.php?page=book&id=500060 (maTa obOpamenus: 18.06.2024). —
buGmmorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 31€KTpOHHBIH.

3. [TporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHAIIN3a: OOHAPYKEHNE 3aKOHOMEPHOCTEH
B JIaHHBIX C UCIIONBb30BaHueM cucteMbl R u si3pika Python : [16+] / B. M. Bonkosa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocubupckuii rocyaapcTBEHHbIN
TexHuueckui ynusepcurer, 2017. — 74 c. : wn., Tabn. — Pexum pocrtyma: mo TOJINMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576496 (mata oOpamenus: 18.06.2024). —
buGmumorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT : 3J€KTPOHHBIN.

5.3. Illepuoauyeckue U3IaHNUs:
1. Ba3wl manueix komnauuu «Mct Beroy» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHUCJIe COBPeMeHHbIe NMPo(eccnoHaIbHbIe 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Dnekmponno-ouduomeunvie cucmemst (IbC):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvnvie 6azvi Oanubix
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnanst uznarenncrsa Wiley https://onlinelibrary.wiley.com/
4.
5.

N

Hayunas snekrponnast 6ubnuoreka (HOB) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEAYLIMX 3allaJHBIX HAYYHBIX )KYpHAJIOB Ha Pocculickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HanwmonanpHast dSneKkTpoHHas OWOIMOTEKa  (IOCTYm K DJIEKTPOHHOW  OuOIMoTeKe
muccepraiuii Poccuiickoit rocynapcrBennoit ouommorexu (PI'B) https://rusneb.ru/
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7.  Tlpesunentckas 6ubnmorexa um. b.H. Enpruaa https://www.prlib.ru/

8.  baza gannbix CSD KemOpumxckoro rientpa kpucramiorpadpudeckux nanasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

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. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuusepcurerckas uapopmanuonHas cuctema POCCHUS http://uisrussia.msu.ru

HH¢0pMal4u0HHbl€ CNnpaeo4Hble CUCNeEMbl

1. Koncynprant Ilitoc - cripaBouHasi mpaBoBasi CUCTEMa (JIOCTYII O JIOKaJIbHOM CEeTH ¢
KOMIIBIOTEPOB OMOINOTEKH)

Pecypcuvl c60600H020 docmyna

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

2. AmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAYKHU U BBICIIETo oOpazoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®epnepanbubiii moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EnuHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnekuus undpoBbIx 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoext ['ocynapcTBEHHOT0 MHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymknna
"O0Opa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHO-MH(POPMAMOHHBIN opTan "Pycckwii si3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CnoBapu U SHUMKIONEAUU http://dic.academic.ru/;

11. OO6pazoBarenbHbIN opTan "Yueda" http://www.ucheba.com/;

12. 3akonHompoekT "O6 oOpa3oBanuu B Poccuiickoit denepanun”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie a1ekmpoHHble 00pasosamenvHble U UHGopmayuortsle pecypcol Kyol'V

1. DOnexrponnsi Katanor Hayunoit 6nbamotexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas Oubnmoreka TpynoB yueHsx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOayIbHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

4. baza y4eOHBIX TUIAHOB, y9€OHO-METOIMYECKIX KOMIUIEKCOB, IMMyOIMKAIMKA U KOH(epeHIIHiA

http://infoneeds.kubsu.ru/

5. bubmuoteka nHGOPMAIMOHHBIX PECYPCOB Kadeaphl HHOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DyexTpoHHBIN apxuB ToKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. OneKkTpoHHbIE 00pa3oBaTeIbHbIE pecypchl kKadeapbl THPOPMAITUOHHBIX CUCTEM U TEXHOJIOTHM
B oOpasoBanun KyOI'Y wu mnHayuHo-Merommdeckoro kypHana "IIKOJIBHBIE T'ObI"
http://icdau.kubsu.ru/
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6. MerToanueckue YyKazaHusli JJA OOyYAKOIIUXCHA IO OCBOCHHIO
AUCHUILIUHBI (MOXYJIs1)

B ocoenun AUCHUIUIMHBI MHBAJIMJAMH W JIMOAaMU C OTPaHUYCHHBIMU BO3MOXHOCTIAMU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET HWHAUWBHUYyaJIbHAA yqe6Ha;1 pa60Ta (KOHCYJ'IBT&I_II/II/I) —
JOIMMOJIHUTCIIbHOC Pa3bsACHCHUC y‘I€6HOFO Marcpuaia.

I/IH,Z[I/IBI/II[yaJ'ILHBIC KOHCYJIbTalUU 110 NOpPCAMCTY SABJIAIOTCA  BaKHBIM (baKTOpOM,
CHOCO6CTByIOH_[I/IM HUHAUWBHUYyaJINU3alluu 06yqu1/151 N YCTAHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa
MCXKAY IMNp€rnoJaBarciieM H 06y‘{aIOH_[I/IMCH HHBAJIMIOM WJIK JIMOOM C OI'PaHUYCHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

7. llepeyeHb HH(POPMAUMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MpPH

OCYIIECTBJICHUMN OﬁpaSOBaTeJIbHOFO nmpomecca 1mo IMCumIJInHe (MO)IyJIIO)
7.1 llepeyenb HHPOPMATMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOT M

— [IpoBepka noMamHux 3aJaHAi U KOHCYJIbTUPOBAHHUE IIOCPEACTBOM JIEKTPOHHON MOYTHI.
— HMcnonp3oBaHue 371EKTPOHHBIX MIPE3EHTALMN IPY POBEIECHUH JEKIIMOHHBIX 3aHATHIH

- Cuctema MOODLE

- [IpoBepka noMamHux 3aJaHuii U KOHCYJIbTHpoBaHue nocpeacrsom JOUC Kyol'y

7.2 IlepeveHb JIMIIEH3WOHHOTO W CBOOOIHO PACHPOCTPAHSIEMOr0 MPOTPAMMHOIO
odecneyeHus

OpenOffice

Kommsitop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 nnu 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

OpeitmBopk Django

Firefox, mo0as Bepcus

Putty, mobas Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcus 2020-06+

[Tnarua Remote System Explorer (RSE) mist Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96


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

Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MarepuajbHO-TEXHHYECKOE O0ecnevyeHne Mo JUCHUIINHEe (MOIYJII0)

HaumeHoBaHMe yqe6H0171 ayJAuTOpUHn, €€ OCHAILICHHOCTDb

No Bua pabdor
000py1I0BaHUEM U TEXHHMUYECKHUMH CPEJICTBAMU 00yUYeHUs
1. JlexuuoHHbIE 3aHATUS | AyauTopus, YKOMIIJIEKTOBAaHHAs CIEeLUaIU3UPOBAHHOMN
MeOelbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
2. JlaGopaTopHbI€ 3aHATHS | AyIUTOPHS, YKOMIIJIEKTOBAHHAs CIEeLUAIU3UPOBAHHOMN
MeOenpl0 M TEXHUYECKMMH  CpeICTBaMH  OOyueHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ecrieueHHEM
3. [IpakTuueckue 3auaTus | Ayauropus, YKOMILJIEKTOBAHHAs CHeUaTIN3UPOBAHHOMN
MeOeIbI0 U TEXHUUECKUMH CPEJICTBAMH 00yUSHHSI
4. ['pynnoBsie Aynutopus, YKOMILJIEKTOBAHHAs CHEeMAIN3UPOBAaHHON
(MHIMBUAYATBHBIC) MeOenpl0 M TEXHUYECKMMH  CPEICTBAaMH  OOy4YeHUs,
KOHCYJIbTAIIUU KOMITbIOTEPAMHU, IIPOTPAMMHBIM 00eCTIedeHUEM
5. Tekymmuii ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBaHHAas CHEUaTU3UPOBAHHOMN
IIPOMEXYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
arrecTanus KOMIIBIOTEpPaMHU, IPOrPaMMHBIM O0ecIeueHuEM
6. CamocTrosaTenpHas Kabuner mna camoctosTenbHOH  paboThl, OCHAIEHHBIN
pabora KOMIIBIOTEPHON TEXHHKOM C BO3MOKHOCTBHIO MOIKIIOYEHUS K

cetn «l/HTEpHET», mporpamMmol 3KpPaHHOIO YBEIUYEHUS U
00€eCrevYeHHbIIl TOCTYIIOM B AJIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa30oBaTeNIbHYIO CpPEely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil u ux ocHanienue onpenensercs OITOIL.




