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1 ey 1 321244 M3y4YeHHUs JUCHMILIMHBI (MOAYJIS)

1.1 Ilesab ocBOEeHMSI AMCHMILJINHBI

K rpynmne MHTEpHpeTUPYyEMBIX S3BIKOB IMPOTPAMMHPOBAHUSL OTHOCST SA3BIKH, B
KOTOPBIX OIEPaTOphl MPOTPaMMBI JAPYT 3a IPYroM OTIEIbHO TPAHCIUPYIOTCS U Cpazy
BBIIIOJIHAKOTCS  (MHTEPHPETUPYIOTCSA) C€ MOMOIIBIO  CIEUUAJIBHON  IPOrpamMMbl-
MHTEpHpeTaTopa (4TO MPOTUBOIIOCTABISETCS KOMITUIUPYEMBIM sI3bIKaM, B KOTOPBIX BCE
OIepaTophbl MPOTPaMMBbI 3apaHee OTTPAHCIMPOBAHbI B OOBEKTHBIM KOMA). Takoil si3bIK
MOXET PEATN30BbIBATh KOHCTPYKIMH, MO3BOJSIOIINE TWHAMUYECKHE W3MCHEHHUS Ha
JTare BPEMEHU BBINOJHEHHS (MOAU(UKAIUS CYIIECTBOBABIINX WM CO3JaHHE HOBBIX
NOANPOTrpaMM). OTH KOHCTPYKLUHU 3aTPYAHSIOT KOMIWISIUIO W TPAHCISILHMIO HA
KOMIUJINPYEMbIN S3bIK.

S3pik  mporpammupoBanus  Python — 310  yHuBepcambHBIH  S3BIK
POrpaMMUPOBAHMS C JUHAMUYECKOM TUIIHA3AIMEN, KOTOPBII O3BOJISET pa3padbaThiBaTh
IporpaMMbl B COOTBETCTBUM C  pa3HbIMM  MapaJiuTMaMu:  MIPOLIEAYPHBIM
MIPOTPaMMHUPOBAHUEM, 00BEKTHO-OPUEHTUPOBAHHBIM, napaMeTpUYECKUM,
(yHKIHMOHAJIBHBIM U METAaporpaMMHUpPOBaHHEM. B TaHHOM Kypce paccMaTpuBaroTCs
BCE OCHOBHBIC BO3MOXXHOCTH si3bIka Python m ux npumeHenwe mnpu pa3padoOTke
nporpaMM. JlaeTcst onrcanue OuOIMOTEK s3bika Python, HEOOXOMMMBIX JJIs CO3IaHUS
HIMPOKOTO Kpyra nporpaMm.

BocnurarenpHas 1eib: GopMHUpPOBAHUE CBOOOJHOIO M TBOPUYECKOIO MOJAX0Ja K
MpOrPaMMHUPOBAHUIO HA COBPEMEHHBIX S3bIKAX BBICOKOTO YpPOBHS, HWHTEpeca K
HAOJNIOZICHUIO 32 TEHJCHIUSMU W HOBOCTSIMHU B OOJACTH CPEICTB pPa3pabOTKH
MIPOTPaMMHOTO 00€CTICUEHUSI.

OT60p MaTepuana OCHOBBIBAETCS HA HEOOXOAMMOCTH O3HAKOMUTH CTYIEHTOB CO
CJeAyIoIIell COBpEMEHHON Hay4yHOU MH(OpMaIIUei:

— 00 OCOOEHHOCTSX M MOCIHEAHUX JOCTHXKEHHSIX B 00JacTH pa3paboTKu
kpoccruargopmensoro I10;

— 0 Pa3IMYHBIX MOX0AaX K IPOrpaMMHPOBAHUIO, Peali30BaHHOMY B s3bike Python.,
CopeprkarenbHOE HAMOJHEHHUE JUCITUTUTHHBI 00YCIIOBIEHO OOIMMHU 33aa4aMu B
MOATOTOBKE OaKkaliaBpa.
HayuHoli OCHOBOM 151 MOCTPOEHUS TPOTPAMMBI TAHHOM JTUCUUILIMHBI SBJISETCS
TEOPETUKO-TIPArMaTHIECKUH TIOJIX0]T B 00yUYEHUH.

1.2 3agauu AUCHUIIIHHBI

— W3y4YeHHE s3bIKa MporpaMmupoBaHus Python kak MysbTUIApaIUTMEHHOTO
A3BIKOBOTO  CPEJCTBA, JOCTaTOYHO TIOJHO OTPAXKAIOIIET0 COBPEMEHHBIE
KoHLenuuu pazpadotku 110;

— (opMHpOBaHNE HABBIKOB CO3IaHUS IPUIIOKECHUHN Ha si3bike Python;



— COBEpILEHCTBOBAHUE U YINyOJeHHE HaBBIKOB OOBEKTHO-OPHUEHTHPOBAHHOIO U
(yHKIHOHAJIBHOTO MPOrPaMMHPOBAHUS;

— 3HAKOMCTBO C OCHOBHBIMH aCIEKTaMH MHOTOIIOTOYHOTO MPOTPAMMHPOBAHUS C
UCIIOJIb30BaHueM OubroTek Python.

1.3 Mecro aucumIIMHbI (MOAYJISI) B CTPYKType o00pa3oBaTe/ibHOM

NMPorpaMmbl

Jucnummmaa «OcHOBBI IporpammupoBanus Ha Python» otHocuTes x «Yactsb,
dbopmupyemasi yyacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUNW» bioka 1 «/ucuuminnab
(Moyn)» y4eOHOro IJIaHa.

BxoaHpIMU 3HaHUAMM JJISI OCBOCHUSI JAHHOM JUCUUILIMHBI SBJISIIOTCS 3HAHMS,
YMEHHSI M OIbIT, HAKOIUICHHBIM CTYJEHTaMH B IIPOLIECCE HU3YYEHHUS IUCIUIUINH
«OCHOBBI TPOTpaMMUPOBaHUD», «MeTonbl mporpammupoBanusy. OOyuaromuiics
JTOJIKEH:

— uMeTh 0a30BbIe HABBIKM B HaIIMCAaHWUM nporpamMm Ha MDPOUOCAYPHBIX H
06T>CKTHOOpI/I€HTI/IpOBaHHBIX A3BIKAX,

— OBITh 3HAKOMBIM C HamOOJiee YacCTO BCTPEUAIOIIMMHUCS CTPYKTYypaMU JaHHBIX,
YMETb UMH I10JIb30BATHCS ¥ 3HATh BHYTPEHHIOK OPTaHU3ALMIO.

1.4 IlepeyeHb IUIAHHUPYEMBIX Pe3yJabTATOB OOy4YeHHMSI IO JUCHUILINHE
(MoayJIl0), COOTHECEHHBIX ¢ IUIAHMPYEMBIMH pe3yJabTaTaMH OCBOCHMA
00pa3oBaTeJIbHOM NPOrPaAMMBbI

N3yuenne nanHOM yueOHOM AMCIMIUIMHBI HAMpaBlieHO Ha (opmMupoBaHHE Y
O0yJaroIMXCsl CASAYIOIIMX KOMITETCHITUNA:

OIIK-2 Cnoco0eH MNOHUMATH MNPUHUMIBLI  PadoTbl  COBPEMEHHBIX
HHGPOPMALMOHHBIX TEXHOJIOTHII M NMPOrPaAaMMHBIX CpPeACTB, B TOM
4yHcie 0Te4YeCTBEHHOr0 MNPOM3BOJACTBA WU HCIOJb30BaTh HX NpPH
peleHny 3a1a4 NpohecCuOHAIbHOM AeITeJIbHOCTH;

3uatb  OTEUECTBEHHBIN U MEXTYHAPOIHBIN OMBIT B pa3pabOTKE COBPEMEHHBIX

aAJIrOpuTMOB KOMHB}OTepHOﬁ MaTEMaTHuKHu

CoBpeMEHHBIII OTEYECTBEHHBI M 3apyOeXHBIA OMNBIT B 00JaCTH
MH(OPMAITMOHHOKOMMYHHUKAITMOHHBIX TEXHOJIOTUI

Ymers  OpHEHTHPOBAaTbCA B COBPEMEHHBIX aJTOPUTMAaX KOMIIBIOTEPHOM
MaTeMaTUuKU, IPUMEHATbH METOABI WU CPEACTBA IPOCKTUPOBAHUSA
IpPOrpaMMHOT0O OOecrieyeHusl, CTPYKTyp JMJaHHbIX, 0a3 JaHHbBIX,
IpOrpaMMHBIX UHTEp(hEeHcoB



Baagers

2. CTpyKTYypa " coepkaHue TUCHUILTHHbBI

2.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI IO BUIaM padoT

OO6mast TpyT0EMKOCTh TUCHUILIMHBI cOCTaBisieT 2 3ad. en. ( 72 daca), ux
pacmnpeneseHue 1o BUaaM padoT MPEACTABICHO B TaOJIHIIE

CemecTpbl
Bun yueo6Hoii padoThI Beero (4acnr)
4acoB
2
KonrakTHas padoTa, B TOM 4ncJie: 36,2 | 36,2
AyAuTOpHbBIE 3aHATHS (BCEro): 34 34
3aHATHS JIEKIMOHHOTO TUIIA 16 16
JlaGopaTopHbie 3aHITHS 18 18
3aHATUS CEMUHAPCKOTO TUMA (CEMHUHAPHI,
MPAKTUYECKUE 3aHATHS)
Nuast koHTaKTHAs padoTa: 22 | 2,2
KoHTpoJsib caMocTOsITENIbHON PabOTHI 2 2
(KCP)
[TpomexyTtounas artectanus (MKP) 0,2 | 0,2
CamocTosiTesibHasi padoTa, B TOM 35,8 | 35,8
yucie:
IIpopabomxa yuebrozco 12 12
(meopemuueckoeo) mamepuana
Buinonnenue unousuoyanvuuix 3adanutl 20 20
(nodecomoska coobwjenul, npezeHmayutl)
[ToaroroBka K TEKyIieMy KOHTPOJIIO 3,8 | 3,8
KontpoJs:
IToaroroBka K 3K3ameHy
Oo6masn qac. 72 72
TPY10e€MKOCTh
B TOM YHCJIe
KOHTAKTHAasl 36,2 | 36,2
padora
3a4. eJ 2 2

2.2 CTpyKTypa QM CHUTLTHHbI
Pacnipenenenne BumoB y4ueOHOUW PabOTHI W WX TPYIAOEMKOCTH IO pasiaeiiam
JTUCUMILINHBL. Pa3nensl (TeMbl) JUCHUILIUHDBI, U3y4aeMble B 4 ceMecTpe



KoauuecTBo
4acoB
Bueayn
Ne HaumenoBanue pasaesioB (Tem) AyauTopHasi HTOpPHA
Bcero padora |
padora
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1. | UatepnpeTupyeMsble S3bIKA 6 2 2 2
MIPOTPAMMUPOBAHUS B KX OCOOEHHOCTH
2. | Koprexu u ciucku 8 2 2 4
3. | MHoecTBa U cioBapu 10 2 2 6
4, | @yHKIUU, MOTYJIH U TTAKEThI 8 2 2 4
5. | ®aitnbl 10 2 2 6
6. | Kimaccel u 00bekTHO-OprUeHTHpOBaHHOE | 12 2 4 6
IpPOrpaMMHUPOBAHHE
7. | IToToku, mpo1IeCCHhI 8 2 2 4
8. | ACHHXpOHHOE IPOTpaMMHUPOBAHNE 7,8 2 2 3,8
HNUTOI'O no pa3zaesam IMCHUNIAHBI 69,8 16 18 | 35,8
Kontpons camoctositenbaoi padbots (KCP) 2
[IpomesxxyTounas arrectauus (MKP) 0,2
[ToaroTroBka K TEKyIIEMY KOHTPOJIIO
O61mas Tpy10eMKOCThb 10 JMCIUILIHHE 72
Ilpumeuanue: JI — nexyuu, I[I13 — npaxmuueckue 3auamus/cemunapvi, JIP —
nabopamopuvie 3auamus, CPC — camocmosmenvhas paboma cmyoenma
2.3 Conep:xkanue pa3jaesoB (TeM) AMCIUANIHHBI
2.3.1 3anATHSA JIEKIIMOHHOT'O THUIIA
dopma
HaumenoBanue pasaena
Ne (TeMbI) Conepxxanue paszjaena (Tembl) | TeKyllero
KOHTPOJIsI
1 2 3 4
Wutepnperupyemsie si3biku | Mictopus Python. Tumsl qaHHBIX.
IPOrpaMMHUPOBAHUS U UX CuHTakcuc, ornepaTopsl U
1. | ocobenHoCTH YIPABJISIFONTNE KOHCTPYKITHH. K
[Python u Jupyter610KHOTHI.
PyCharm u Google Collab




Koprexu n cinckn

Co3znaHne CIMCKOB U KOPTEXKEH.
Onepaunu co CIUCKaMH U
KOpTeXaMH. MeTOAbl CIUCKOB U
KOpPTEXKEN

K, T

MHokecTBa U Cl10Bapu

Co3ianre MHOXECTB U CIIOBapei.

MeToabl MHOKECTB U CIIOBAPEH.

DOYyHKIMH, MOJTYJIU U
MMaKETBI

O0nacTy BUIUMOCTH.
AprymeHTsl. Pekypcus.
Annorarus QyHkiui. JIsmOaa-
dbyukiuu. JlekopaTopsl.
I'enepaTopsl.
Cozmanue, CIoJb30BaHNE
MOJTYJIEH U MTaKETOB.

KT

5. | ®aiinbl

OTkpbITHE U 3aKpBITHE (PAilIoB.
TexkcroBble ¢aiinbl. Daitibl
CSV. bunapnsie (haitibl.
Monyas shelve Moayns OS u
paborta ¢ (haioBOi CUCTEMOM.

Kitacesl n
00BEKTHOOPUEHTHPOBAHHOE
6. | IPOrpaMMHUpOBaHKe

Onpenenenue knacca. Metoasl
kyacca. [IpuBaTHbIE METOABI U
nepemeHHbie. CTaTUYeCKue
METO/IBI.
Hacnenosanne. MHOXXeCTBEHHOE
HacJIeJOBaHHE

K, T

HaumenoBanue pasaena
(TemMblI)

Conep:xanme pasaesa (TemMbl)

®opma
TeKYIero
KOHTPOJIS

1 2

3

4

[Totoku, mpoueccsl

MHoronoroyHoe
IporpaMMupoBaHue. MoayJib
threading u xiacc Thread.
[Totoku Timer. Knacc RLock.

K

ACHHXpPOHHOE
8. | mporpaMMupoBaHue

CunxpoHU3anus MOTOKOB.
Moy multiprocessing u kiacc
Process.

K, T

Ilpumeuanue: JIP — omuem/3awyuma nabopamopuou pabomwi, KII - evinonnenue
Kypcogoeo npoexma, KP - kypcosoii pabomwi, PI'3 - pacuemmno-epaghuueckoeo 3aoanus,
P - nanucanue pepepama, 3 - acce, K - konnoxeuym, T — mecmuposanue, P3 — pewenue

3a0ady.



llpumeuanue: JIP — omuem/3awuma nabopamopuou pabomol, KII

2.3.2 3aHATHS CEMHHAPCKOr0 THUIIA

He npenycmoTpensl

- 6blnoJIHeHue

Kypcogoeo npoexma, KP - kypcosoii pabomuwi, PI'3 - pacuemno-epaghuueckoeo 3adanus,

P - nanucanue pepepama, 3 - acce, K - konnoxeuym, T— mecmuposanue, P3 — pewenue

3a0ady.

2.3.3 JIabopaTopHbIe 3aHATHSA

®opma
e HaumeHnoBanue pa3jaeJia HauMeHoBaHue rexymero
(Tembl) JIa0OpaTOPHBIX padoT
KOHTPOJIsI
1 2 3 4
WuTepnperupyemsie si3biku | 3HakoMcTBO ¢ python. IPython u P3
1. | mporpaMMupOBaHUs U UX Jupyter-610kHOTHI.
OCOOCHHOCTH PyCharm u Google Collab
2. | Koprexu u criucku Tunbl nanHbIX. CIUCKH. P3
Koprexu.
3. | MHoecTBa U cioBapu Tunbl nanHbIX. MHOXECTBA. P3
CrnoBapu.
4. | ®yHKIUHU, MOTYJIU U JIamOna-pyukuuu. I'enepaTopsl. P3
ITAKEThI UrepaTopsl
5. | Daitnbl TexcroBbie ¢aitnbl. Daitiier CSV. P3
Knaccer n Onpenenenue knacca. Metoasl P3
OO0BEKTHOOPUEHTHPOBAHHOE |  Kylacca. IIpuBaTHBIE METOBI U
6. | IporpaMMupoBaHne nepemMeHHbie. CTaTHIecKue
METO/IbI.
Knaccel u Hacnenosanue. MHoOkecTBEHHOE P3
7. | OOBEKTHOOPHUEHTUPOBAHHOE HacJe/I0BaHUeE.
MIpOrpaMMHUPOBAHNUE JlexopaTopsl B Ki1accax
8. | [Toroku, mporiecchbl MHoronotoyHoe P3
IpOrpaMMHUpPOBaHHE.
Multiprocessing.
9. | ACHHXpOHHOE ACHHXPOHHOE P3
IPOrpaMMHUPOBaHUE IPOrpaMMHUPOBAHUE




Ilpumeuanue: JIP — omuem/3awuma nabopamopnou pabomwei, KII - evinonnenue
Kypcogoeo npoexma, KP - kypcosoii pabomuwi, PI'3 - pacuemmuo-epaghuueckoeo 3adanus,
P - nanucanue pepepama, 3 - acce, K - konnoxeuym, T— mecmuposanue, P3 — pewenue
3a0auy.

2.3.4 IlpumepHass TeMaTHKa KYPCOBBIX padoT
(mpoexToB) He nperycMOTpeHbI

2.4 TlepeyeHb y4eOHO-METOANYECKOT0 O0ecreYeHUus IJIsli CAMOCTOSITEILHOM
padoThI 00y4aAKIIMXCSH M0 JUCHUILIMHE (MOXYJIIO)

Hepequb y‘{C6HO'M€TOI[I/I‘l€CKOI’O obOecrieueHUs

JIMCITAIIIMHEI 110 BBIIIOJHEHUIO CAMOCTOSITEIbHOM
No Bug CPC
paboThI

1 2 3

1 |[U3yuenue Meroanueckue yKa3aHus 10 Opra’u3anuy
TEOPETHIECKOTO CaMOCTOSITENIbHOM padOThl CTYAEHTOB, YTBEPKICHHbIE
Marepuasa Kaenpon

UH(OPMAIMOHHBIX TEXHOJIOTUH, MpoToKoJ Nel ot
30.08.2019

2 |Pemenue 3amau Mertoanueckue yKa3aHud 10 OpraHu3anuu
CaMOCTOSITENIbHOM padOThl CTYACHTOB, YTBEPKICHHbIE
kadeapoi

UH(OPMAIMOHHBIX TEXHOJIOTUH, MpoToKoJ Nel ot
30.08.2019

YyebHO-MeTOAMYECKME ~ MaTepuainbl Il  CaMOCTOSATEIbHOM  paboThl
oOydJaronmxcss M3 YHUCIa WHBAIMIOB M JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3nopoBbsi (OB3) mpenoctasisitorcs B popMax, aTanTUPOBAHHBIX K OTPAHUYCHHSIM UX
3JI0POBbs 1 BOCTIPUATHS UHPOPMAITUU:

Jyist vl ¢ HapYIIEHUSIMUA 3PCHHUS:

— B IIe4aTHOM (hOopMe YBETMYECHHBIM MIPUPTOM,

— B pOpMeE PIEKTPOHHOTO TOKYMEHTA,

- B ¢popme ayauodaiina,

— B ieyatHoM (hopme Ha si3bike bpaiins.

JI71st L ¢ HapyILIEHUsIMU CITyXa:

— B IleuatHou opme,

— B hOpMe BJIEKTPOHHOTO IOKYMEHTA.

JIist in ¢ HapyIIEeHUsIMA ONIOPHO-ABUTATENIbHOIO allapara:



— B mie4aTHou (opme,

— B opMe 3IEKTPOHHOIO IOKYMEHTa, — B popMe ayanodaiina.

JlaHHbI TIepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT
KOHTHHT€HTa 00yYaroluXCs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH
B cootBerctBum ¢ TpeboBanmsimu OI'OC B mporpaMma  JTUCIUIUIAHBI
IpeyCcMaTpUBAET UCIIOJIb30BaHNE B YU€OHOM MPOIECCE CIeAYIONINX 00pa3oBaTeIbHbIC
TE€XHOJIOTUHN: YTEHUE JIEKLUH C UCIIOJIb30BAaHUEM MYJIbTUMEINUHBIX TEXHOJIOTHI; METOL
MaJbIX IpyII, pa30op NPaKTUYECKUX 3a/1a4 U KEICOB.
[Ipu 00ydyeHnn UCTONB3YIOTCA CAEAYIOIINE 00pa30BaTENbHbIE TEXHOJIOTUU:

— TexHOJOrMsT KOMMYHHKAaTUBHOTO OOyuY€HHUsI — HalpaBjieHa Ha (OpMHUPOBAHUE
KOMMYHUKATUBHOM KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBisieTcss 0a30BOM,
HEOOXOOUMOW JuId ajanTallMd K COBPEMEHHBIM YCIOBHUSM  MEXKYJIbTYPHOU
KOMMYHUKALIHH.

— Texuonoruss pa3HoypoBHEeBOro (auddepeHuupoBaHHOr0) OOyYEeHHS —
IIPEAIOaraeT OCyIECTBICHUE II03HABATEIbHOU IEATEIbHOCTH CTYACHTOB C YYETOM UX
UHAMBHUIYyAJIbHBIX CIOCOOHOCTEH, BO3MOXXHOCTEH M HWHTEPECOB, MOOLIPSsS MX
peanu3oBBIBaTh CBOM TBOpUYeCKM mnoTeHmuan. Co3gaHMe M HUCHOJb30BAHME
JIMAarHOCTUYECKHUX TECTOB SIBJSETCS HEOThEMJIEMOM YacThIO JAaHHOW TEXHOJIOTHH.

— TexHoJIOrUs MOAYJBLHOTO OOyUYEHUSI — MPEeayCMaTpUBAET JICJICHUE COAEp KaHuUs
JUCIUTUIMHBL Ha JIOCTaTOYHO aBTOHOMHBIE pa3zesbl (MOAYJIH), HHTETPUPOBAHHBIC B
obmuit kypc. - HHpopmarmonHo-koMMyHukanuonusle texHojgorun (MKT) -
pacHIMpAIOT paMKd OOpa30BaTEIBLHOTO TIPOIECcCa, TMOBBINMIAS €ro0 MPAKTHUYECKYIO
HaIPaBJICHHOCTh, CIOCOOCTBYIOT HWHTEHCHU(DHKAIIMKM CaAMOCTOSTENIbHON  palOOoThI
YYaIlMXCs U MOBBIIICHUIO MO3HABATEIbHOM akTUBHOCTH. B pamkax MKT Beipensitorcs 2
BUJIa TEXHOJIOTHUMH:

— TexHonoruss UCHONAB30BaHUS KOMIIBIOTEPHBIX MpOrpaMM — TIO3BOJISIET
3G ()EKTUBHO AOMOIHUTH MPOIECC OOYUEHHUS SI3bIKY Ha BCEX YPOBHSIX.

— VIHTepHeT-TEeXHOJIOTUN — NPEAOCTABISIOT  IIUPOKHE BO3MOXXHOCTH  JIJIst

nmoucka uHpopmauu, pa3pabOTKM HAYYHBIX MPOEKTOB, BEIACHUS HAyYHBIX
HUCCIIeI0OBaHUM.

— TexHomoruss WHAMBUAyadU3allud OOY4YEHHUS — T[IOMOTAeT pPEeaTn30BbIBAThH
JUYHOCTHOOPHUEHTUPOBAHHBIM TOAXOJ, YUYWUTHIBAS WHANBUAYATbHBIE OCOOCHHOCTH H
NOTPEOHOCTH yYaIlIUXCS.

- HpOGKTHaH TCXHOJIOTHSA — OpHUCHTHPOBAaHa Ha MOJCIUPOBAHHUC
COAJIbHOTO BBaHMOHCﬁCTBHH yHamuxcsa € OCJIbO pCIICHUS 3ada49r, KOTOpas



oTpeeNsieTCsl B paMKax MpoheCCHOHATBHOM MOATOTOBKH, BBIACIISIS TY WIH HHYIO
MPEIMETHYIO 00JIaCTb.

— TexHonorus oO0y4eHUSI B COTPYJAHUYECTBE — pEATU3yeT HUJCIO B3aUMHOTO
0Oy4eHHMsI, OCYIIECTBIISS KaK MHAUBUAYAJIbHYIO, TAK U KOJJIEKTUBHYIO OTBETCTBEHHOCTD
3a penieHre y4eOHbIX 3a/a4.

- HFpOBaH TCXHOJIOTHA — IIO3BOJISICT pPa3BHMBATh HABBIKM PACCMOTPCHUA psaad
BO3MOXKHBEIX CIIOCOOOB PCHICHUA HpO6JIeM, AKTUBU3HUPYA MBINUICHUC CTYACHTOB H
PaCKpbIBad JIMYHOCTHBIN IMOTCHIOUAI KAXKAO0T'O YUaIICTOC .

—  TexHonoruss pa3BUTHA KPUTHYECKOTO  MBIIUICHUS —  CIIOCOOCTBYET
GbOopMUPOBAHUIO PA3HOCTOPOHHEH JIMYHOCTHU, CIIOCOOHONM KPUTHUYECKHM OTHOCHUTHCS K
nH(popMaruu, yMEHUIO0 OTOMpaTh HHPOPMAITUIO JIJIsl PEIICHHUS ITOCTABICHHOMN 3a/1auH.

KomruiekcHoe wucronp30oBaHWE B y4eOHOM TMPOIECCEe BCEX BBINIEHA3BAaHHBIX
TEXHOJIOTUH CTUMYJIHPYIOT JUIYHOCTHYIO, MHTCIUICKTYIbHYIO0 aKTUBHOCTh, PA3BUBAIOT
MO3HABATEILHBIE TIPOIECCHI, CIIOCOOCTBYIOT (POPMUPOBAHUIO KOMITETCHIIHH, KOTOPHIMU
JIOJDKEH 00JaaaTh Oy Iylui CrielIMaIuCT.

OcHOBHBIC BHJIbI WHTEPAKTUBHBIX OOpPa30BATCIBHBIX TEXHOJOTHHA BKIIOYAIOT B

ceOst:

— paboTa B MaJlbIX Tpymnmnax (KOMaH/E) - COBMECTHAsl JIEATEIIbHOCTh CTYJCHTOB B
IpyIIIe MoJi pyKOBOJICTBOM JIMJIepa, HaMpaBjeHHAs Ha pelIeHue o0lel 3a1aun myTémM
TBOPYECKOTO CIIOKEHUS PE3yJIbTaTOB MHAMBUIYATbHON pabOThl WICHOB KOMAHIbI C
JIeJICHUEM TOJIHOMOYHMI U OTBETCTBEHHOCTH;

— TMPOEKTHAsI TEXHOJIOTUS - UHIUBHUAyaJbHAsI WM KOJUICKTUBHAS JEATEIbHOCTh 0
oTOOpy, pacHpeicIiCHUI0O W CHUCTEMAaTH3allud MaTepuajia 1o ONpPEACICHHON TeMme, B
pe3yJIbTaTe KOTOPOU COCTABIISIETCSA MPOECKT;

— aHaliM3 KOHKPETHBIX CUTyallud - aHajdu3 peajbHbIX MPOOJEMHBIX CHUTyalluH,
MMEBILINX MECTO B COOTBETCTBYIOILIEH 00JacTH MpOo(eCCUOHATIBLHONW NEATEIbHOCTH, U
MTOMCK BapUAHTOB JIYUIIUX PELICHUN;

— pa3BUTUE KPUTHYECKOTO MBIIUIEHUS — oOOpa3oBaTesibHasl JESTEIbHOCTb,
HanpaBJICHHAs Ha Pa3BUTHE Y CTYJEHTOB pPa3yMHOro, pe(IeKCUBHOTO MBIIUICHUS,
CIIOCOOHOTO BBIIBUHYTH HOBBIE HJI€U U YBUJETH HOBBIE BO3MOKHOCTH.

[Tonxon pa3dopa KOHKpPETHBIX 3afad M CUTyalud IIMPOKO HCIOJB3YETCsl Kak
npernojiaBaresieM, Tak U CTyJACHTaMH BO BpeMs JICKIUH, JTaOOpaTOPHBIX 3aHITHI U
aHaJIn3a pe3yJIbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYyCIIOBIEHO TEM, 4YTO NpHU
VCCIICJOBAHUM W PELICHUHM KaKIOM KOHKPETHOM 3aJa4yd HMMEETCS, Kak IIPaBWIIO,
HECKOJIbKO METO/IOB, a 3TO TpedyeT pa3dopa M OLEHKH LEJIOH COBOKYHMHOCTH
KOHKPETHBIX CUTYaLlUM.



KOJIN4€CTBO
Bupn Hcnonb3yemble HHTEPAKTHBHbIE
Cemectp HHTEPAKTUBHBIX
3aHATHA o0pa3oBaTe/ibHbIE TEXHOJIOIUH
4acoB
[IpakTueckne  3aHATUSA B
P pEeKHUMax B3aUMOJICUCTBUS 4
«TIPernoIaBaTelb — CTYJICHT» U «CTYACHT
— CTYAECHT»
Hroro 4
Ilpumeuanue: JI — nexyuu, I13 — npaxmuyeckue 3aumsmusi/cemunapel, JIP —

nabopamopuvie 3auamus, CPC — camocmosmenvnas paboma cmyoenma

Tempbl, 3amanus ©W BOMPOCHl [JISI CAMOCTOSITENBHON pabOThl TMPU3BAHBI
chopMHpPOBaTh HABBIKM MOUCKA WH(DOpPMAIIUU, YMEHUSI CAMOCTOSITEIBHO PACIIUPATH U
yIIyOJIATh 3HAHUS, TIOJTYYEHHBIE B XOJI€ JICKITMOHHBIX M MPAKTUUECKUX 3aHSATUH.

[Togxon pa3bopa KOHKPETHBIX CHUTyalldii IIMPOKO HCHOJB3YyeTCSd Kak
nmpernojiaBaresieM, TakK M CTyACHTaMH TpU TPOBEJACHUU aHalIW3a pe3yJbTaToB
CaMOCTOATENbHON pabOTHI.

Jnst nun ¢ OrpaHUYEHHBIMH  BO3MOKHOCTSIMU  3JI0POBbsI  MIPEAYCMOTpEHA
OpraHu3aIys KOHCYJIbTAIlU| C HCTIOIh30BAHUEM AJIEKTPOHHOU MOYTHI.

Jyist vt ¢ HapyIIEHUSIMU 3PEHUS

— B IIe4aTHOM (hopMe YBETMYEHHBIM MIPUPTOM,

— B JOpMeE IEKTPOHHOTO TOKYMEHTA.

JI1st vl ¢ HApYIIEHUSIMU CITyXa:

— B mieyaTtHou opwme,

— B OopMe IEKTPOHHOTO TIOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSIMHA OTIOPHO-JBUTATEIHHOTO armapara:

— B mleuatHou popme,

— B JOopMeE PIEKTPOHHOTO TOKYMEHTA.

Jnsg nui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBbS  TIPEIyCMOTpEHa
OpraHu3aIys KOHCYJIbTAIlU C UCIIOJIb30BAHUEM DJICKTPOHHON TTOUTHI.

JlaHHBI TIEpeYeHb MOKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT
KOHTHHT€HTa 00yYaromuXcs.

1. OueHo4HbIC U METOAUYECKHE MATEPHUAJIBI
4.1 OueHo4Hble cpeAcTBa sl TeKYLIero KOHTPOJIA YCIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTALNH



OueHouHble  CpencTBa  MpEAHA3HAYEHbl  JJII  KOHTPOJS M OLEHKHU
00pa30BaTENbHBIX JOCTI)KEHUN OOydYarolIMXCsl, OCBOMBIIHUX MpOTrpamMMmy ydeOHOU
mucuutunHel « OCHOBBI IpoTrpaMMupoBanus Ha Pythony.

OueHo4YHbIE CpeACTBa BKIIIOYAET KOHTPOJIbHBIE MaTepuaibl s MPOBEACHUS
TeKyllero KOHTPOJIA B (OpME TECTOBBIX 3aJlaHU, PAa3HOYPOBHEBBIX 3aJaHUN M
NPOMEKYTOYHOM aTTecTalMu B (OpMe BOIPOCOB U 33aJJaHUI K 3a4EeTy.

OrneHOYHBIE CPEACTBA ISl UHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
30pOBbSl  BBIOMPAIOTCS € YYETOM HX HHIUBUAYAJIbHBIX ICUXO(DU3HMUECKUX
0COOEHHOCTEM.

—  [pU HEOOXOIMMOCTH HHBAIMIAM M JIMLIAM C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMU  3JI0POBbSI TIPEIOCTABIISIETCS JOIOJIHUTEIBHOE BpeMs IS
MOJTOTOBKHM OTBETA HAa 3K3aMEHE;

—  NOpU OPOBEIECHHUU NPOLETYpPbl OLUEHUBAHHS PE3YIBTATOB OOYyUYEHUS
WHBAIMJOB W  JUI C OrPAHUYEHHBIMH  BO3MOXKHOCTSIMU  3JIOPOBBS
Ipe1yCMaTpUBAETCA UCTIOIb30BAHUE TEXHUUECKUX CPEICTB, HEOOXOUMBIX UM B
CBSI3U C UX UHAUBUAYAIbHBIMU OCOOCHHOCTSIMY;

—  [OpU HEOOXOAMMOCTH JUId OOyYarouMxcsi C OIrpaHUYEHHBIMU
BO3MOYKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB IMPOLIEIypa OLCHUBAHUS PE3YyJbTAaTOB
oOy4eHHMsI IO JUCUHUIUIMHE MOKET TPOBOJUTHCS B HECKOJIBKO ATaIOB.
[Tpouenypa oneHUBaHUS pe3yNbTaTOB OOY4YEHUS MHBAJIWIOB U JIMIL C

OTpaHUYECHHBIMA  BO3MOXKHOCTSIMA ~ 3/I0POBbSl IO  JAMCHMIUIMHE  (MOAYJIIO)
npeaycMaTpuBaeT mpenocTaBieHue uHGopMmaluu B (QopMax, aJanTHPOBAHHBIX K
OTPAaHUYEHUSM UX 3[J0POBbS U BOCIIPUATHS UHPOPMAIIIH:

JIst an ¢ HapyLIEHUSIMU 3pEHUS:

— B mnedarHod ¢opme yBEeIUYEHHbIM MWpuPTomM, — B Qopme
AJIEKTPOHHOTO JOKYMEHTA.

JIist iL ¢ HapyLIEHUsIMU CTyXa:

— B II€YaTHOU ¢opme,

— B ¢GopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist in ¢ HapyIIEHUsIMUA ONIOPHO-ABUTATENILHOTO arlapara:

— B medatHou dopwme,

— B (hopme 3JEKTPOHHOTO IOKYMEHTA.

JlanHbI TIepeueHb MOXET OBITh KOHKPETHU3UPOBAaH B 3aBHCHUMOCTH OT
KOHTHHI€HTa 00YyYaroIINXCs.

CTpyKTypa OLEHOYHBIX CPeACTB /I TeKylled M MPOMEKYTOYHOM
arrecTaumMu



No Kon Hanmenosanue
n/ KOHTPOJIUPYEMO OIIEHOYHOTO CPEJICTBA
0 Y KOMIIETCHIIUHU
(WM ee 4acTH)
KonTponupyemsie pa3aensl Tekymmit | IIpomexyrounas
(TeMBbI) TUCITUTIIUHBI* KOHTPOJIb aTTecTanus
Tumnossle
3agaHue I
KOHTPOJIbHBI
HNHuTtepnipeTupyeMble S3bIKH CaMOCTOSATEIILHO
e 3aganug 1- |
1 | mporpaMMupOBaHUs U UX OIIK-2 i pa®oTHI U
3 Tumosbie .
0COOEHHOCTH POMEKYTOUHOMN
TECTOBEIE
arrecrauuu 1-3
3amanus 1-2
Tumosrle
3aganue s
KOHTPOJIbHBI
4 CaMOCTOSATEIBHO
e 3aganus 4- |
2 | Koprexu u ciucku OIIK-2 1 paOoTHI U
6 Tumossie .
IPOMEKYTOUHOMN
TECTOBEIC
arrecrauuu 4-6
3amanud 3-4
Tumnosrle
3aganue s
KOHTPOJIbHBI
7 CaMOCTOSATEIBHO
e 3aga”us 7- | .
3 | MHoXxecTBa 1 crioBapu OIIK-2 il paboThI U
8 Tunosbie .
IPOMEKYTOUHOMN
TECTOBEIC
arrecrauuu 7-8
3agaHus 5-7
Tumnossle
3aganue s
KOHTPOJIbHBI
o o o sama 9 CaMOCTOSTEIILHO
HKIIAH, MOJIYJIN U maausg 9- |
4 Y ’ 4 OIIK-2 1 paboTHI U
MaKEeThI 10 Tumnosrie .
ITPOMEKYTOUHOM
TECTOBEIE
arrectauuu 9-10
3amanus 8-9
Tumossle
KOHTPOJIbHBI | 3alaHue IS
€ 3aJaHus CaMOCTOSATEIBHO
. 11-12 1 pabOTEI U
5 | ®aitisl OIIK-2 p .
Turnossie ITPOMEKYTOUHOM
TECTOBBIC arrectanuu 11-
3aganusa 10- | 12

11




Tunoseie

KOHTPOJIbHBI | 3aaHue s
Knaccel u € 3ajaHus 13 | caMoCTOATENBHO
6 | 0OBEKTHOOPUEHTUPOBAHHO OIIK-2 Tunoseie 1 paboTHI U
€ MpOrpaMMHUPOBAHUE TECTOBBIC MIPOMEKYTOUYHOM
3aganus 12- | arrecrammu 13
14
Tunosbie
KOHTPOJIbHBI | 3alaHuE TS
e 3aj1anus 14 | caMoCTOSTENIbHO
7 | Iloroku, mporiecchbl OIIK-2 Tunoseie i paboTHI U
TECTOBBIE IIPOMEKYTOUYHOU
3aganuga 15- | arrecranuu 14
17
Tunosbie
KOHTPOJIbHBI | 3alaHue IS
€ 3a/1aHus CaMOCTOSITEJIBHO
3 ACHHXpOHHOE OI1K-2 15-16 1 paOoTHI U
[IPOrpaMMHUPOBAHUE Tunosbie MIPOMEKYTOUYHOU
TECTOBBIC arrecranuu 15-
3amanus 18- | 16
23
TunoBbie KOHTPOJIbHbIE 32]aHNS WM MHbIE MATEPUAJIbI, HE0OXO0UMBIE J1JIs1
OLlCHKM 3HAHMH, YMEHHMH, HABBIKOB (md) onbITa AEeATEJNBHOCTH,

XapaKTepu3yKIux 3Tanbl GopMHUPOBAHMA KOMIIETEHIUIl B Mpoluecce 0CBOCHUS

0o0pa3oBaTeIbHOM MPOrPaMMbI

Tunoevie mecmoevie 3a0anus

1) 3anuck Buaa a=[i for i in range(11)] qaeT aHaTOTUYHBIH PE3YJIbTAT C:

1. a=list(range(11))

2. a=tuple(range(11))

3. a=[1lforiinrange(11)]
4. a=[0,1,2,3,4,5,6,7,8,9,10]

2) Jlns BBIBOJA Map KIIHOY 3HAYCHHE M3 CJIOBaps MOXKHO MCIOJIB30BATH CIEAYIOIIHE

BbIPpAKCHMUA:

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




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

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

ok~ N

3) Kakum 06pa3zoM MOYKHO HCTIOJIb30BATh lambda s Bo3BeneHus B creneHn 2 Bcex
3JICMCHTOB CITMCKa d, COCTOAIICTO 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

4) a=list(map(lambda x:x*x,list(range(6)))) a OyeT paBHO:
1.  map object

lambda object

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

[1, 4,9, 16, 25]

[0,1,4,09, 16, 25]

ok~ o

5) Ilpu nepeomnpeneseHnn Kiacca
class A(object):
X=5
OT KOTOPOTO yke co3aH 3k3emiuiip a=A(),
Ha HoBbIi Class A(object):  x=7
Kakoe CBOMCTBO X OyAeT y 0ObeKTa a
1. 5
7

2
3. Ilpu nepeonpeoenenuu kracca viopocumcs ouubka
4. Ilpu obpawenuu k ceoiicmsy X 603HUKHEM OuWUOKA

6) Ilpu mepeonpeneneHnu Kiacca
class A(object):
X=7 def
xx(self):
print(self.x)
OT KOTOPOTO yXke co3aaH 3k3eMinisip a=A(),
Ha HoBbIi Class A(object): x=5 def
xx(self):
print(self.x)
KaKOW pe3yJIbTaT BBIIACT HCIOJIb30BaHue MeToa a.XX()



3)

7

IIpu nepeonpedenenuu knacca eblopocumcs ouuobKa
IIpu obpawenuu k Memody XX 603HUKHem OUUOKA

M w0 np e

7) Jlaub! n1Ba 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 dK3eMILIIp Kitacca ab=AB() kakoii pe3yJIbTaT BBIJIACT HCIIOIb30BAHHE
metoaa ab.xx()

1. (57)
2. 57
3. b5

4. 71

8) Kaxkue nanHple OyayT BBIBEICHBI HA SKPaH MPH MOCIIE BHITIOTHEHUS CIICAYIOUICH
nporpammsl: 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’).h1

print(res)
if _name_ ==" main__"
thr_names=['hello’,'python’,'django’,'flask’,'thread'] foriin
range(5): my_thread=threading.Thread(target=read,
name=thr_namesl[i], args=(i,)) my_thread.start()

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

1. Chauana 6yoem 6vi8edeHO uMsi NOMOKA, 3amem ungopmayus o 3a20108ke 1
VPOBHS U makx 5 pas



2. CHauana 6yoym 6viedenvl UMeHa NOMoK08 5 pa3, Nomom uHgopmayus o
3a20108Kax 1 yposHs Ha cmpanuyax 5 pas 6epHo

3. Crauana 6yoem 8bl8e0eno ums nomoxa, 3amem uHgopmayus o 3a2o106ke 1
yposHs u mak 4 pasa

4. Chauana 6y0ym 6vledenbl uMeHa nomoxos 4 paza, nomom ungopmayust o
3aeonoexax 1 yposnsa na cmpanuyax 4 pasa

5. Quuobka

9) Kakue manubie OyayT BBIBEICHBI HA 3KPaH IPH ITOCIIC BHITOTHEHHS CIIE Ty FOIICH
IIPOTPAMMBI:

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’).h1l
print(res)

if _name_ ==" main__"
pages=[5,10,15,20,25,30]
procs=[]  fori,nin
enumerate(pages):
proc=Process(target=read,args=(n,))
procs.append(proc)
proc.start()
for proc in procs:
proc.join()

byoem svigedenvi uo 6 npoyeccos, 3amem 6 3a20106x08 1 yposHs 6epHO
Owubdxra
byoem svigedern uo npoyecca u 3a201060x 1 yposrs u mak 6 pasz

A w0 b oE

Byoem evi6eden uo npoyecca u cooeparcumoe Hympu 3a207106ka 1 ypoeHs u max
6 pas
5. Byoem evigedenwvl uo 6 npoyeccos, 3amem cooeparcumoe 6 3a20106K08 1 yposHs



Tunoewvie kKonmpobHbie 3a0anuA

1. JlaHa mocie10BaTeIbHOCTh HATYPAJIbHBIX YHUCEII, 3aBEPIIAIOIIAsAC YUCIOM
0. Omnpegenure KOJMYECTBO CTPOTMX  JIOKAJIbHBIX MAaKCHUMYMOB B  3TOH
MOCJIeA0BaTEILHOCTH. (DJEMEHT TOCJICIOBATEIbHOCTH HA3bIBACTCS  JIOKATBHBIM
MaKCUMYMOM, €CJIM OH CTPOTO OOJIbIIIE MPEABIAYIIETO M IMOCICIYIONIEro 3JIeMEHTa
MOCIIEIOBATENBHOCTH. [IepBBII M TMOCIENHUM SIEMEHT MOCIEAOBATEIBHOCTH HE
SBJISIIOTCS JIOKAIbHBIMU MaKCUMyMaMH. )

2. OmnpenenuTe HAUMEHBIIEE PACCTOSHHUE MEXIAY JBYMs JIOKAIbHBIMH
MaKCHMyMaMH T10CJIEI0BATEIbHOCTH HaTypaJIbHBIX YHCell,
3aBEPIIAIOLICUCS YHUCIOM 0. Ecnmu B mocnenoBaTenbHOCTH HET JABYX
JIOKJIbHBIX MAKCUMYMOB, BbIBeIUTE Ynciio 0.

3. JlaHbl ABa CIKCKa YHUCEJ, KOTOpble MOryT cojepxatbh 10 10000 uucen
KaXIplil. BeiBe1UTE BCE UMCIa, KOTOPBIE BXOIAT KaK B IIEPBBIM, TAK U BO BTOPOU CITUCOK
B MOPSJIKE BO3pACTaHMUS.

4, Han aiin, comepxaniuii TEKCT Ha PyCCKOM SI3bIKE U HEKOTOPHIE JBa CIIOBA.
OnpenenuTh, CKOJBKO pa3 OHU BCTPEUAIOTCS B TEKCTE€ M CKOJIBKO W3 HHX —
HEIMOCPEICTBEHHO APYT 3a IPYroM.

5. Hansbl (aiin, cogepkamuili TEKCT Ha PYCCKOM SI3bIKE, U HEKOTOpPbIE OYKBBHI.
Haiitu cioBo, coneprkaiiee HanOoJIbIee KOJIMIECTBO YKa3aHHBIX OYKB.

6. Haubl (aitn, conepxanuii TEKCT Ha PYCCKOM SI3bIKE, U HEKOoTOopas OyKBa.
[ToacumTaTh, CKOJBKO CIIOB HAUMHACTCS C YKa3aHHON OYKBBHI.

7. Co3path KJacc C MOJAMH, YKa3aHHbIMU B HHAWBUIYaJIbHOM 33/IaHUMU.
Peanu3oBath B Kjacce METOJbl: KOHCTPYKTOP MO YMOJYaHHUIO; PYHKIUU O0OpabOTKH
nanHbIX (1 1 2) dynkumio popmupoBanusi cTpoku uHpopmauu 06 oobekre. Co3aarh
KJIACC-TIOTOMOK C TOJIIMH, YKa3aHHBIMU B MHAWBUYyaIbHOM 3aJaHuu. Peanu3oBath B
KJIACCE-TIOTOMKE METObl: KOHCTPYKTOp; (YHKLUHUIO OOpaOOTKM MAHHBIX; (PYHKIHUIO
dbopmupoBaHus CTpokH HHGOpMaLUKU 00 0OBEKTE.

Kunacc 1: [lata (Tpu uncia): 1eHb, MECSII, TOJT

OnpenenuTs, BISETCA JIU TOJ BUCOKOCHBIM (KpaTHBIM 4)

YBenuuuTh AaTy Ha S5 THEU

Kiacc 2: Uenopek: ®UO, TenedoH, nata poxacHus,

KosmmuecTBo THEN 10 THS OUEPEAHOTO POKIACHHUS

8. Co3paTh KJacc C TOJSAMH, YKa3aHHbBIMH B HMHAUBUIYyaJIbHOM 3aJIaHUH.
Peanu3oBath B Kj1acce METOJbI: KOHCTPYKTOP MO YMOJTYaHHIO; (QYHKIMH 00paOOTKH
nauubiX (1 u 2) dyakuuio popmupoBanusi ctpoku uHbopmarmu 06 oobekte. Co3aarh
KJIACC-TIOTOMOK C TOJIIMH, YKa3aHHbIMU B MHAUBUYaIbHOM 3aJaHuu. Peann3oBars B
KJIACCE-TIOTOMKE METObl: KOHCTPYKTOp; (YHKUHUIO OOpaOOTKM MAHHBIX; (PYHKIUIO
dbopmupoBaHus CTpOKH HHGOpMALIUKA 00 0OBEKTE.

Knacc 1: Jlara (Tpu uucna): 1eHb, MeCHL, TOJT

VYBeanuuth rog Ha 1



YMeHbIINUTD JaTy Ha 2 AHS

Knacc 2: PabotHuk: ®UO, nata nocTymieHus Ha NPEANPUSTHE

KonngectBo net paboThl Ha IpeANPUATHH

9. PeanmsyiiTe moacder onpeeneHHOr0 MHTErpayia Ha MHTepBaye [a,b] mms
¢ynkmu f(X) MeTomoM NEBBIX U IPABBIX MPSIMOYTOIBHUAKOB.

10. PeanmsyiiTe moacder onpeeneHHOr0 MHTErpaia Ha WHTepBaie [a,b] mms
¢dyskmu f(X) MeTo0M HEHTPaTbHBIX TPSIMOYTOJIHHHKOB.

11. Coznath (hyHKIIMIO, KOTOpas MPOBEPsIET MUHTYIOTCS JIM 3aJaHHbIe B (haiie
IP-anpeca. IlpoBepka IP-aapecoB mOKHA BBIOJNHATHCS MMAPATUIETBHO B Pa3HBIX
MOTOKaX.

12. Co3aarh QyHKIIHIO, KOTOpasi OTHPABISIET OJHY M Ty ke KoMaHxy Show Ha
pasHble yCTPOICTBa B MapaljIe/IbHbIX MOTOKAX, a 3aT€M 3aIlMChIBAET BBIBOJI KOMaH/ B
daiin. BeiBo ¢ ycTpoiCTB B (haiisie MOXKET OBITh B JIFOOOM TIOPSJIKE.

3a4yeTHO-IK3aMeHAIHOHHbIE MATEPHAJIbI IJISl IPOMEKYTOYHOM aTTeCTAIIUN
(3x3ameH/3a4er)

1. JlaHa mocne0BaTeNbHOCTh HATYypaJbHBIX YHUCEl, 3aBEPIIAIOLIAsICS YUCIOM
0. Ompegenure, Kakoe HaWOOJBIIEE YUCIO MOAPSA HAYHIMX DSJIEMEHTOB 3TOU
MOCIIEI0BATEILHOCTH PABHBI IPYT JAPYTY.

2. JlaHa mocne10BaTeIbHOCTh HATYPaJIbHBIX YHCE, 3aBepiatomiasics ancio 0.
Omnpenenute HauOOJIBIIYIO JJIMHY MOHOTOHHOTO (pparMeHTa MociaeaoBaTeIbHOCTH (TO
€CTh TakKoro (parMeHTa, T€ BCE JJIEMEHTHl JHOO0 OOJbIle MPEeAbIAYIIEro, JIU00
MEHBIIIEC).

3. JlaH criCcoK yucel, KOTOpbii MOTyT conepxath 10 100000 yncen KaxabIi.
Omnpenenure, CKOJIBKO B HEM BCTPEUAETCS Pa3IMUHBIX YHCET.

4. Bo BxogHoM (aiizie (BbI MOXKeTe 4YMTaTh JaHHbIe M3 (aitna input.txt)
3anucaH TeKCT. CIIOBOM CUMTAETCsl MOCJIEI0BATEIbHOCTh HEMPOOEIBbHBIX CHMBOJIOB
UAYIIUNX TONPSA, CJIOBAa Pa3[eeHbl OJHUM WM OOJBIIMM YHUCIOM TPOOETIOB WU
CHUMBOJIAMU KOHIIa CTPOKHU. OnpeenuTe, CKOIBKO Pa3IMYHBIX CIIOB COACPIKUTCS B 3TOM
TEKCTe.

5. Han aiin, coxmepxamuii TEKCT Ha pycckoMm s3bike. Haiitu cioBo,
BCTPEUAIOIIEECs B KAXKIOM MPEAJIOKEHNUHN, UIIK COOOIIUTh, YTO TAKOTO CJIOBA HET.

6. Han ¢aiin, cogepkanuii 3ammdpoBaHHblid pycckuid TekeT. Kaxxnas OykBa
3aMEHSETCS Ha CIIEAYIONIyIo 3a Heil (OykBa s 3ameHsierca Ha a). [lomyunTs B HOBOM
¢aitne pacmmdpoBKy JaHHOTO TEKCTA.

7. Coznmath Kiacc ¢ MOJSMH, YKa3aHHBIMH B HMHIMBUIYaJTbHOM 3a/laHUU.
PeanuzoBath B Kjlacce€ METObI: KOHCTPYKTOpP MO yMOJYaHUIO; (PyHKUHUU 0OpabOTKH
naHubIX (1 u 2) pynkuuro gopmupoBaHust cTpoku uHbopmanuu 06 oobekte. Co3aaTh



KJIACC-TIOTOMOK C TOJISIMHU, YKa3aHHBIMU B MHIMBHUIYaJIbHOM 3a7aHuU. Peann3oBath B
KJIACCE-TIOTOMKE METOJIbl: KOHCTPYKTOp; (PYHKIHIO O0OpaOOTKH AAaHHBIX; (DYHKIHUIO
dbopmupoBaHUs CTPOKU HHGOPMAITH 00 00BEKTE.

Knacc 1: Bpems (Tpu umncia): 4acbl, MUHYTbI, CEKYH/IbI
BeIYuciuTh KOIMYECTBO CEKYyH B YKa3aHHOM BPEMEHU
YBenuunuTh BpeMs Ha SCEKYH]T
Knacc 2: ]JlanHble 1O JBIKEHUIO TOE37]a: HOMEp I0O€3/1a, HaIpaBjieHHUE, Bpems
otnpanieHus KonmmdyecTBo MUHYT 0 OTHIpaBICHHS TOE€3/1a ¢ YKa3aHHBIM HOMEPOM U
BBEJICHHOC BpeMSs

8. Co3znaTh Kiacc ¢ MoJIsIMU, YKa3aHHBIMU B MHIMBUyalIbHOM 3aaHuu. Peann3oBath

B KJIACCE€ METObl: KOHCTPYKTOP MO YMOJYaHUI0; PyHKIUH 00paboTKu JaHHBIX (1 u 2)
bynkuuo GopmupoBaHus cTpoku HHbopmaruu 06 0obexTe. Co3aaTh KJIacC-MOTOMOK €
MOJISIMH, YKa3aHHBIMA B WHIWBUIYaIbHOM 3aJjaHuU. Peann3oBaTh B KiIacce-TIOTOMKE
METO/bl: KOHCTPYKTOP; (GYHKIHIO OOpaOOTKH JaHHBIX; (PYHKIUIO (OPMUPOBAHMUS
CTpOKH HHpOpManuu 00 0ObEKTE.

Knacc 1: Bpems (Tpu ymcia): 4acbl, MUHYTbI, CEKYH/IbI

BbIYucinTh KOJIMYECTBO MOJHBIX MUHYT B YKa3aHHOM BPEMEHU

YMenpmuTh BpeMst Ha 10 MUHYT

Knacc 2: AGoHeHT MOOMIIBHOM CBSI3U: (haMUITHs, OTIEPATOP, TEKYIIEe BpeMs

OnpenenuTs, SIBASETCS JIU BpeMs JIbIOTHBIM J1J1s1 aboHeHTa (BpeMs oT 0 10 8 yacoB)

9. PeanusyiiTe moacuer omnpeseieHHOr0 MHTErpajia Ha WHTepBayie [a,b] mms
¢byukuuu f(X) MmeTomom Tpamneruii.

10.  PeanumsyiiTe mojacueT ompeiesicHHOrO MHTErpajia Ha MHTepBayie [a,b] mms
¢yukuuu f(x) meromom Cumricona.

11.  Co3aarh QpyHKIIHIO, KOTOpas OTIPABIIIET pa3Hbie KOMaHAbl ShOW Ha pa3Hbie
YCTPOMCTBA B MapaUIeNIbHBIX MOTOKAaX, a 3aT€M 3alHChIBACT BBIBOJ KOMaHI B (paii.
BbIBOJI € yCTpOICTB B (paiiiie MOKET ObITh B JTI0OOM MOPSIKE.

12.  Coznmarb (GyHKIHIO, KOTOpas OTIPABISET CIHCOK YKa3aHHBIX KOMaHJIbI
show Ha pasHble YCTPOMCTBA B MapasUICIbHBIX MMOTOKAX, a 3aT€M 3alKChIBACT BBHIBOJI
KoMaH/I B (haiisi. BeIBo ¢ yCTpOHCTB B (paitiie MOKET ObITh B JIIOOOM MOPSIIKE.

BOHpOCLI IJISA MOATOTOBKHU K 3a4€TYy K 3a4€Ty

1. SI3bIk mporpamMmupoBanus Python: onucanue u ¢punocodus.

2. Hcxomusrii ko Ha s361ke Python: koaupoBka, puzndeckre u TOTHYECKUE CTPOKH,
0JIOKHM KoJa

Bripaxkenus B si3bike Python.
4. Vnentudukratopsl, IpOCTPAHCTBA UMEH U 00JACTH BUAUMOCTH

VYrpasasiolire KOHCTPYKIUU: ONepaTopbl BEIOOpA U LIMKJIA.



6. OOpaboTKa UCKIIOYCHUI

7. ®ymukiuu B s3bike Python. JismOna-BeipakeHusl.

8. BCTpoeHHBIE THUIIBL:  LEJIOYWCIICHHBIM, BEIIECTBEHHBINM, KOMIUIEKCHBIM,
JIOTUYECKU I

9. IlocnenoBarenbHOoCTH. KOpTEKU.

10. ITocnenoBarenbHOCTH. Criicku. Cpessl.

11. ITocnenoBarensHOoCcTU. CI0BApH.

12. MHOK€eCTBa U ONepaluy HaJl HUMH

13. Daiisibl ¥ ONEpaLUy HaJl HUMHU

14. CTuap IpOrpaMMHUPOBAHUS: ONMCAHUE U HA3HAUCHUE.

15. MolyJii ¥ TTaKeThI

16. O630p cranaapTHOU OMOIMOTEKU. MOYIIb SYS

17. O630p cranaapTHOU OMOIMOTEKU. MOy COpYy

18. O630p cTanaapTHOM OMOIMOTEKU. MOIYJIb 0S

19. O630p cTaHmapTHOU OMOIMOTeKH. Moaysp math

20. O030p cTanaapTHOI OubIMOTEKH. MOy random

21. ®yHKIMH TPeoOpa30BaHUS TUIIOB

22. OyHKIIMA BBOJa-BhIBOJA

23. DyHKIIMOHATILHOE MTPOTPAMMUPOBAHUE: ONPEACICHUE U OCHOBHBIEC DJIEMEHTHI

24. Buzpl mapametpoB ¢yskimii B Python'e. [Tapamerpsl mo ymoa4aHuio

25. DyHKIIUM KaK MapaMeTphl U Kak pe3ysibTaT

26. JlexopaTopbl

27. ®yHKIMH U1 00pabOTKH [TOCIIe0BATEILHOCTEH: range, Xrange, map, filter

28. OdyHKIMH U1t 00pabOTKH MOCIeA0BaTeIpHOCTEH: SUM, reduce zip

29. ClIMCKOBBI€ BKIIOUCHUS

30. I'eneparopsl

31. 'eHepaTOpHbIE BBIPAKEHUS

32. Urepatopsl. dynkiumu iter, enumerate, sorted.

33. Moays itertools. @ynkuum itertools.chain, itertools.repeat, itertools.count.

34. O0BEKTHO-OPUEHTUPOBAHHOE ITporpammupoBanue B Python. O0bsBieHue Kitacca

35. O0BEKTHO-OPUCHTUPOBAHHOE MporpamMmmupoBanre B Python: arpuOyTsl,
CBOWCTBA, COKPBITUE JaHHBIX

36. Tunuzanus u monumopdusM B s3pike Python

37. Umutanus TaroB (meperpy3ska omneparopor) B Python

38. O0BEKTHO-OPUEHTUPOBAHHOE IPOrpaMMUpOBaHue B Python: HaciieoBanue

39. Cratnueckre METOJIbI M METOABI Kiacca

40. Meraxkiiaccel



41. Cnalble CChUIKU

42. CTpOKH, CTPOKOBBIE JIUTEpaibl, 0a30BbI€ ONEpaluu Hajl CTPOKaMU

43. Onepanust popMaTUpPOBaAHUS

44. OCHOBHBIE METObI CTPOK

45. Monynb StringlO

46. PerynspHble BEIPOKECHHS: ONIPEACIICHAE, OTTMCaHUE Ta0JI0HA, OCHOBHBIC METO/IbI
47. ®opmat CSV. Metoasl 111 00paboTku TaHHBIX B popmare CSV

4.2 Metoanueckne MaTepualibl, ONpeaeJs0le NMPoueaIypbl OlleHNBAHUS
3HAHWH, YMeHHH, HABBIKOB M (MJIM) ONBITA JeATEIbHOCTH, XapaKTepu3ywuux
Tanbl POPMUPOBAHUA KOMIIETEH UM

MeToauueckue PEKOMEHIAANUNA, ONPEACIsAIOmue NMpoucaypbl OLCHUBaHUSA
TECTOB:

Tect npoBoautcs onnaiin B cucreMe Moodle nim Google Docs u orpanuyeH 1o
BPEMCHU.

Ha cmauy Tecra maercs aBE MOMBITKH. TECT CYMUTAETCS YCIEIIHO MPOHICHHBIM
€CJIY CTYJICHT NpaBWIbHO OTBETHII Ha 70% BOMPOCOB.

METOHI’I‘IGCKI/IG PEKOMEHIAIUMA, OIIPECACIAIONINEC IPOUHCAYPbI OLCHUBAHUA
BBINOJTHEHHUS KOHTPOJBbHBIX 3anaHm71:

3amaHue CUNTACTCS BBHIITOJHEHHBIM IIPH BBITTOJHECHUH CICAYIONUX YCIIOBHUIA:
— mpeaocTaBieH uexoaubli ko Ha Python B cpeae PyCharm, Google Collab

— TPOJEMOHCTPHUPOBaHa pabOTOCIIOCOOHOCTh TMPOTPaMMBI — CTYIEHT
NIOHUMAET UCXOMHBIN KO/ U OTBEYAET Ha BOTIPOCHI 110 €r0 OPTaHU3aIiH.

MeTtoanueckue PEKOMECHIAIUMA K C/IaY€ 3a1U€Ta

[Ipouenypa nDPOMEKYTOYHOM AaTTECTALMM MPOXOAUT B COOTBETCTBUHU C

[TonoxeHnueM O TEKyIIEeM KOHTPOJIE U TPOMEKYTOUHOM aTrTecTaliud OO0yJaronuxcs
OI'BOY BO «KyoI'Vy.

Tekymmii  KOHTPOJb  YCIIEBAEMOCTH  CTYJICHTOB MPOBOJUTCS B  IEINAX
COBEPIIICHCTBOBAHUS W HEMPEPHIBHOTO KOHTPOJIA KauecTBa 00pa3oBaTEbHOTO
npoliecca, MPOBEPKH YCBOEHUS y4eOHOTO MaTepualia, aKTHBU3AIUN CaMOCTOSTEILHOM
paboThl  CTYACHTOB, CTUMYJHUPOBaHUS WX ydeOHOM paboThl, obOecmeueHus
3¢ (HEeKTUBHOCTH 00pa30BaATENBLHOTO MpoIecca, MPEAYIPEKICHUS PUCKOB OTYHCICHUS
CTYJICHTOB.



Tekymuii KOHTPOJIb 3HAHUW CTYJEHTOB OCYLIECTBIIIETCS IIOCTOSIHHO B TEUCHHE
BCET0 CEMECTPA.

Bubl Tekymiero KOHTpoJsi: yCTHBINA (TMCbMEHHBIN) OMPOC HA 3aHATHUSAX; TPOBEpKa
BBITIOJTHEHUS JOMAallHUX 3aJlaHhi; MPOBEICHUE KOHTPOJBHBIX paldOT; OIEHKA
AKTUBHOCTH CTYyJCHTA Ha 3aHSITHUHU.

Crynentsl ouHOM QopMbl 00yueHus o0Osi3aHbl CcJaTh 3a4eT [0 Havaia
HK3aMEHAIMOHHON CECCUHU.

ITo pe3yiibTaTaM CAa49n 3a4CTa BbICTABIIACTCA OLICHKA «3a4TEHOY/ «HE 3aYTECHOY.

BricTaBieHue 3a4eToB A1 CTYACHTOB OYHOU (1)0pMI>I 06yquI/151 IIPOBOIATCA B
nepuoa 10 9K3aMEHAIIMOHHOM CECCHH.

IIpr oTCyTCTBMM 3a4€THOM KHMXKKHM y CTYAEHTA DK3aMEHATOp HE HMMEET IpaBa
OPUHUMATh Yy HEro 3adyer/3k3aMeH. Takoil CTyJIEHT CUYMTAaeTcs HE SBUBIIMMCS Ha
3a4eT/PK3aMeH. B MCKIIIOUHUTENbHBIX ClydasX, Ha OCHOBAaHWU PAaCHOPSKEHUs JEKaHa
NPEenoJaBaTesib MOXET JONYCTUTh CTYAEHTa K 3a4eTy/3K3aMeHy IpU HaJIU4ud
JOKYMEHTA, YOCTOBEPSIOIIETO JINYHOCTD.

B nensix 0ObEKTHMBHOIO OLECHUBAHUS 3HAHUN BO BPEMs MPOBEACHHUS 3a4€TOB U
DK3aMEHOB HE JIOIyCKAETCS HAJIMYME Y CTYIECHTOB NOCTOPOHHUX MPEIMETOB M
TEXHUYECKUX YCTPOMCTB.

CryneHTy, HCHOJB3YIOMIEMY B XOJ€ 3aueTa HEpa3peUICHHbIE HMCTOYHUKU H
Cpe/ACTBa MOJy4YeHUs MHPOpPMAIUH, BBICTABIISIETCS HEYIOBICTBOPUTENIbHAS OIEHKA, U
OH yJIaJsieTCs U3 ayUTOPUH.

Bo Bpems 3adera CTyIeHTHI MOTYT IOJIb30BaThCA YTBEPXKIAECHHOW paboyeit
porpaMMoi yueOHOM JUCHUIUIUHBI, KOTOpasi JOJKHA ObITh B HAJIMYUH Ha SK3aMEHE, a
TaKXKe C pa3pelieHus SK3aMeHaToOpa CIIPABOYHOM JIUTEPATYPOU U IPYTUMHU TTOCOOUSIMHU.

CTYJICHTBI, Hapylmiaromue IpaBujia IMOBCACHHA IIpU IIPOBCACHHHU 3a4YC€TOB U
9K3aMCHOB, MOT'YT OBITH HE3aMCAJIUTCIbHO YAAJICHBI U3 ayAUTOPUH, K HUM MOT'YT OBITH
IMPUMCHCHBI MCPbI AUCLUIIIIMHAPHOT'O BOSI[GﬁCTBHﬂ.

Ha 3auere/sk3ameHe MOTryT TPHUCYTCTBOBATh PEKTOP, MPOPEKTOP MO y4eOHOM
paborte, nekan (akyapTeTa, 3aBEAYIONINN Kadeapoi, KoTopas obecreurnBaeT yueOHbIH
poliecc Mo JaHHOW AuciuIumHe. [IpucyTcTBre Ha SK3aMeHax M 3a4eTax MOCTOPOHHHX
Ju1L 03 pa3pelieHus] peKTopa WM MpOopeKTopa Mo yueOHOM paboTe He N0y CKaeTCs.

Ilocne mpociymuBaHus JEKIUMU PEKOMEHIYETCS BBINOJHUATH YIPAKHEHMUS,
OPUBOJUMbBIE B JICKIMU JJII CAMOCTOSITENIbHOM padoThl, a TakXKe BBIMOJIHUTH Ha
KOMITBIOTEpPE C HCIOJIb30BaHUEM cpenbl Python 3amaum, mpuBoguMble B JEKIUH B
Ka4yeCTBE IIPUMEPOB.



[Ipu camocrosiTenbHOM PabOTE CTYAEHTOB HEOOXOAMMO H3YYHUTH JIUTEPATYDPY,
NPUBEACHHYI0 B TMEpPEYHSX, [JII OCMBICIEHUS BBOAUMBIX IOHATHI, aHaIu3a
NPEMIOKEHHBIX TOAXOJ0B M METOJOB pa3padOTKM MapajuIeAbHBIX IPOTPaAMM.
Pa3pabateiBasi perieHrue HOBOM 3ajaud, CTYACHT JODKEH YMETh BBIOpaTh METObI
pelIeHus 3a/ladyu ¢ y4eTOM LIeJIEBOM amnmapaTHOW Mmi1aTopMbl, MPOBOJIUTh OTIAAKY H
npoHIMpOBaHKE TPOrpaMMbI Ha si3bike Python.

B kauecTBe cucTeM MPOrpaMMUPOBAHHMS IS PEIICHUS 3a/1a4 U U3yUCHUST METO/I0B
U alrOPUTMOB, TMPHUBEICHHBIX B JICKIMAX, PEKOMEHIYETCS HCIOJIb30BaTh Ha
NPAKTHYCCKUX 3aHATHUAX M [IPU CAaMOCTOSTEIBHOM paboTe CTaHAAPTHYIO peaH3alinio
s3pIka Python B cBsizke co cpegoii paspadorku PyCharm, Google Collab.

Ouenka
He 3aureno 3aureHo
* CCJIM CTYICHT IIPpaBUJIbHO PCIIMI MCHEE | * cCiim  CTYACHT  NpPaBHJIIBHO
0
70 % 3amay  whwm  He wmmeer |pewn 70 %  3amad,  mMeer
IPEJICTABJICHUE KAK pelIaTh OCTajbHble | [IPCACTABICHNC Kak peuaTe
3aJ1auu OCTAJIBHBIC 3a1a4U
HE 3HAET 3HAUUTEIHLHON YacTH * Ha TCOPETHICCKUC BOIIPOCHI JaH
TEOPETUYECKOTO MaTepuaa, pasBepHYTBIH  oTBeT.  Martepuan
JIOTIYCKAET CYIIECTBEHHBIE EsﬂomeH B IIEJIOM TOCJIEA0BATEIBHO.

OIITHOKH. MEIoTCA

JIOTUYHBIE U apTyMEHTUPOBAHHbIE

BBIBOJIbI

OreHOYHBIC CPEICTBA JIsl MHBAJIUIOB U JIUI] C OTPaHUYCHHBIMHA BO3MOKHOCTSIMHU
3I0POBBSI  BBIOMPAIOTCS C€ YYETOM HMX HHIAWUBUIAYAJIbHBIX ICUXO(PHU3HYCCKHUX
0COOEHHOCTEM.

—  OpH HEOOXOJAMMOCTH HHBAIUIaM M JHUIAM C OIPaHHYCHHBIMHU
BO3MOYKHOCTSIMU  3JIOPOBbSI TIPEIOCTABJISCTCS JOMOJIHUTECIIBHOE BpeMs s
IIOATOTOBKH OTBETA Ha DK3aMEHE;

—  TIpW TIPOBEICHUM TPOLEAYPHI OICHUBAHUS PE3yJIHTATOB OOYUYCHUS
UHBAJIMIOB W JIMIl C  OTPAaHWYECHHBIMH  BO3MOKHOCTSMH  3JI0POBbS
peyCMaTPUBACTCS UCIIOIb30BAHUE TEXHUIECKUX CPEJICTB, HEOOXOIUMBIX UM B
CBSI3M C UX MHIAUBUAYaTbHBIMU OCOOCHHOCTSIMH;

—  IOpU  HEOOXOAMUMOCTH JUIS OOYyYalolMXCsA C OrpaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3JIOPOBbSI M MHBAIHJIOB POIIEAypa OICHUBAHHS PE3yJIbTaTOB
00ydYeHUs TI0 TUCIUILTAHE MOYKET IPOBOJIUTHLCS B HECKOJILKO ATAIOB.
[Tporieaypa OICHUBAHUS pE3yJIBTATOB OOYYEHUS WHBAIWIOB W JIMI[ C

OTPAaHWYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbS TI0 JIUCHUIUIMHE IPEIyCMaTPUBACT



npefocTaBlieHue HHPOpMAIMK B (QopMmax, aJanTHUPOBAHHBIX K OrPAHUYCHHSIM HX
3JI0POBBSI U BOCTIPUATHS HHPOPMALIIH:
Jlis U1 ¢ HapyIeHUSIMH 3PEHUS:
— B mevatHod Qopme yBenuueHHbIM ImpupTomM, — B Qopme
AJIEKTPOHHOTO JOKYMEHTA.
Jljis U1 ¢ HapyUIeHUSIMH CITyXa!
— B IIeYaTHOU ¢opme,
— B (opMe IEKTPOHHOTO JOKYMEHTA.
JUis U1 ¢ HapyIIEHUSIMU ONIOPHO-/ABUTaTEIBLHOTO anmapara:
— B me4atHou dopwme,
— B (hopme 3JEKTPOHHOTO TOKYMEHTA.
JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETHU3UPOBaH B 3aBHCHUMOCTH OT
KOHTHHI€HTa 00YyYaroUINXCs.

5. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHON Y4eOHOI JIUTEPaTYpPBhI,
HEe00X0AMMOIi 17151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)
5.1 OcHoBHas JIMTEpaTypa:

1. YepnbimeB, C. A. OcHoBbl TporpammupoBanus Ha Python : ydeGHoe
nocobue ais By30B / C. A. UepHsblieB. — 2-e u3l., nepepad. u gon. — Mocksa :
NznarensctBo KOpaiit, 2024. — 349 ¢. — (Bricmiee oo6pazoBanue). — ISBN 978-5-
534-17139-6. — Texkcr : snexTponHbId // OOpa3oBatenbHas miargopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/544190 (nara oopamenus: 18.06.2024).

2. ®enopos, /1. 0. [IporpammupoBanue Ha s3bIKE BRICOKOTO YpoBHs Python :
ydueOHoe mmocobue 1 cpenHero npodeccuonanbHoro oopaszosanus / [. HO. demopos.
— 3-e m31., mepepad. u qon. — Mocksa : M3gatensctBo HOpaiit, 2021. — 210 ¢. —
(ITlpodeccnonanpHoe obpazoBanue). — ISBN 978-5-534-12829-1. — Tekcr
aMeKTpoHHbI //  OOpazoBatenpHass Tuiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/487079 (mata oOpamenus: 18.06.2024). 3. T'mugenxo, U. T.
TexHonorus pa3pabOTKH MPOTPAMMHOTO oOOecredeHus: : ydeOHoe mocoOue Jyis
cpeanero npodeccruonanpHoro oopazoanus / . I'. 'nunenko, ®@. @. [Tasnos, /. 1O.
denopoB. — 2-¢ U3, nepepad. u gon. — Mocksa : MznarensctBo HOpaiit, 2024, —
248 c. — (IIpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-18131-9. — Teker :
AJIEKTPOHHBIH //

OopasoBarenbHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539215
(mata obpamenus: 18.06.2024).



JIIs  OCBOCHMS JUCHMIUIMHBI WHBAJIWJAAMHA W JIMIAMHA C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI HMCIOTCSI M3JaHHUS B 3JICKTPOHHOM BHJC B 3JICKTPOHHO-
OnOIMOTEUHBIX cucTeMax «bubnuokiyoy u «FOpaiim»y.

5.2 lonoJiHUTEILHAS JIUTEpPaTypa:

1. Cysu, P. A. A3bix nmporpammupoBanus Python : yueOnoe mocodue : [16+] /
P. A. Cy3u. — 2-e uzn., ucnp. — Mocksa : UntepHeT-YHuBepcurer MHpopMaimoHHbIX
Texnonoruit (MHTYUT) : bunom. Jlabopatopust 3nanuii, 2007. — 327 c. — (OcHOBBI
WHPOPMAIIMOHHBIX TexHoJorui). — Pexum noctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=233288 nara oOpamenus: 18.06.2024).
— ISBN 978-5-9556-0109-0. — TekcT : 31eKTPOHHBIH.

2. lllenympko, B. M. fI3pIk mporpaMMHpOBaHHs BBICOKOTO ypoBHs Python:
(GYHKITUH, CTPYKTYPBI JJaHHBIX, JOMOJHUTEIbHBIe MOy H : [16+] / B. M. llenyapko. —
PoctoB-na-/lony ; Taraupor : FOxHbIi dhenepanbubiii yausepeuret, 2017. — 108 c. : ui.
— Pexum JIOCTYIIA: 10 IIOJIITUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=500060 (nara obparenus: 18.06.2024).
— bubnumorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 21eKTpOHHBIH.

3. IlporpammHbIE CHCTEMBI CTAaTUCTHYECKOTO aHaiM3a: OOHApYyKEHUE
3aKOHOMEPHOCTEH B TaHHBIX C UCIIOJIb30BaHUEM cucTeMbl R u s3b1ka Python : [16+] / B.
M. Bonkora, M. A. Cemenosa, E. C. UerBeprakona, C. C. BoxxoB. — HoBocubupck :
HoBocubupckuii rocy1apcTBEHHbIN TeXHUYeCckuil yHuBepcuter, 2017. — 74 ¢. : i,
TalJI. — Pexnm JOCTyTA: o TTOJIITUCKE. - URL.:
https://biblioclub.ru/index.php?page=book&id=576496 (nara oopamenus: 18.06.2024).
— bubmmorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT : 37I€KTPOHHBIH.

5.3. llepuoanyeckue U3IaHMs:
1. bassel mauaeix komnanuu «ct Beroy http://dlib.eastview.com
2. Dnexrponnas 6ubaroreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHCJe COBPpeMeHHbIe NPodeccuoHaIbHbIE
0a3bl JaHHBIX M HHGOPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI JIeKMPOHHO-
oubruomeunvle cucmemul (I6C):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUH»
http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. ObC «JIAHb» https://e.lanbook.com Ilpogheccuonanvuvie bazvl OarHwvix
1. Scopus http://www.scopus.com/



https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=500060
https://biblioclub.ru/index.php?page=book&id=500060
https://biblioclub.ru/index.php?page=book&id=500060
https://biblioclub.ru/index.php?page=book&id=500060
https://biblioclub.ru/index.php?page=book&id=576496
https://biblioclub.ru/index.php?page=book&id=576496
https://biblioclub.ru/index.php?page=book&id=576496
https://biblioclub.ru/index.php?page=book&id=576496
http://dlib.eastview.com/
http://dlib.eastview.com/
http://dlib.eastview.com/
https://grebennikon.ru/
https://grebennikon.ru/
https://grebennikon.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://www.book.ru/
http://www.book.ru/
https://znanium.com/
https://znanium.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/

o M LD

9.

10.

11.
12.

ScienceDirect https://www.sciencedirect.com/
Kypnanst nznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snekrponnas 6udmmoreka (HOb) http://www.elibrary.ru/

[ToJTHOTEKCTOBBIC apXUBBI BEAYIIHMX 3alaIHBIX HAYYHBIX )KypHAIOB Ha Poccuiickoit
mwiatopme HayuHbIX xypHaToB HOMKOH http://archive.neicon.ru

HauuonanbHas AIEKTPOHHAS OoubmmoTeka (moctyn K
DIIEKTPOHHOM oubnmoTeke quccepranuii Poccuiickoil rocyiapcTBeHHOM
oubmuoreku (PI'B) https://rusneb.ru/

[Mpesunenrckas 6udnrorexa uM. b.H. Enprmna https://www.prlib.ru/

baza mannbix CSD KeMOpumkckoro meHTpa Kpuctamuiorpapuueckux TaHHbIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

Nature Journals: https://www.nature.com/
Springer Nature Protocols and Methods:

https://experiments.springernatu re.com/sources/springer-protocols

13.
14.
15.
16.
17.

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

Nano Database: https://nano.nature.com/
Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/

YHuBepcurerckas nHdopmanronnas cucrema POCCHS http://uisrussia.msu.ru

HH@OPM&MMOHH()Z@ CnpaeovHble cCUCmMeMbl

1. KoncynbranT Ilntoc - cipaBodHas mpaBoBasi cucteMa (A0CTyH MO JIOKAJIbHOM CETH C

KOMITBIOTEPOB OMOIMOTEKH )

Pecypcvi c60600n020 0ocmyna

KubepJlenunka http://cyberleninka.ru/;

AMepurKaHCKas MaTeHTHas 0asza JaHHbIX http://www.uspto.gov/patft/

MunucrepcTBO Hayku U BbIcmiero oOpa3oBanus Poccuiickoit ®deneparuu
https://www.minobrnauki.gov.ru/;

denepanpubiii mopTan "Poccuiickoe odpa3zoBanue” http://www.edu.ru/;

Nudopmarmonnas cucrema "Ennnoe okHO JoCcTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/:

Enunas xomnekmusi 1u@poBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

[IpoexT I"'ocy1apcTBEHHOTO MHCTUTYTa pyccKoro si3bika uMeHu A.C. Ilymkuna
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"O6pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CmpaBouyHo-nH(MOpMaMOHHBIN TIopTal "Pycckmii s13bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYEeCKHX TOJTKOBBIX clioBapeit http://www.glossary.ru/;

10. CioBapwu u 3HIMKIONeAnH http://dic.academic.ru/;

11. OO6pa3oBartenbHbIIA TopTan "Yueba" http://www.ucheba.com/;

12. 3akononpoekT "O0 obpazoBanuu B Poccuiickoit ®@enepanuu". Bonpockl U OTBETHI
http://xn--

273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvle s1eKmponHble 00pa308amenbHble U UHGOPMAYUOHHBIE PECYPChl
Kyol'y

1. DNEKTPOHHBIN KaTajor Hayunoit OoubIuoTeKn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DJNEeKTpOHHAas oubnuoTeka TPYAOB YUYEHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJIBHOTO qUHAMHUYECKOTro o0ydueHus http://moodle.kubsu.ru

4. baza yuyeOHBIX IUIAaHOB, YYEOHO-METOAMYECKUX KOMIUIEKCOB, MyOIMKaUuid U
KoH(pepeHwmii http://infoneeds.kubsu.ru/

5. bubnmmoreka  WHGOPMAIMOHHBIX  pecypcoB  kKadeapsl  HWHDOPMAIMOHHBIX
oOpa3oBaTelbHBIX TeXHOJOTHH http://mschool.kubsu.ru;

6. DIeKTpoHHBIN apxuB MoKyMeHTOB Kyol'Y _http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTesibHbIE pecypchl Kadeapbl HHOOPMAMOHHBIX CHUCTEM U
TexHojorud B oOpaszoBanuu KyOI'Y © HaydyHO-METOJUYECKOTO >KypHaja
"LIKOJIBHBIE I'OJbI" http://icdau.kubsu.ru/

6. Meroanueckue yKazaHusi Ui OOy4YalIIUXCST 1O  OCBOEHHUIO
AUCHUILIUHBI (MOIYJIs1)

B ocBoeHMM [OUCUMIUIMHBI WHBAIMAAMU W JIMIAMUA C OTPAHUYEHHBIMHU
BO3MOYKHOCTSIMH 37IOpPOBbsSI OOJIBIIIOE 3HAYCHUE HMMEET WHAMBHUAyajbHaAs ydeOHas
paboTa (KOHCYJIbTalluN) — TOTOJIHUTEILHOE Pa3bsICHEHNE YYEOHOTO MaTepurara.

NunuBuyanbHbIe KOHCYJIBTAIMH 110 TIPEIMETY SIBIISIOTCS] BAXKHBIM (PaKTOPOM,
CIIOCOOCTBYIOITUM UHANBUY ATM3AIIMN O0yUYEeHUSI U YCTAHOBJICHHIO BOCTTUTATEIIBHOTO
KOHTaKTa MEXy MperoaaBaTeieM U 00y4YarouMCcsl HHBAIUIOM WIH JTUIOM C
OTPaHUYEHHBIMU BO3MOXKHOCTSAMU 370POBbSI.
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7. IllepeyeHb UHGOPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YEeMbIX NPH
OCYILECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 Ilepevyenb UHGPOPMALMOHHO-KOMMYHUKAIUMOHHBIX TEXHOJIOT UM

—IlpoBepka gomMamrHMX 3adaHU W  KOHCYJHTUPOBAHHE TOCPEICTBOM
3JIEKTPOHHOM ITOYTHI.

—HWcnonp30Banne 3JEKTPOHHBIX MPE3CHTAMK MPH MPOBEACHUH JICKITMOHHBIX
3ansTuil - Cuctema MOODLE

- IIpoBepka noMalHUX 3aJaHUN W KOHCYJbTHpOBaHHE mocpeactBoM DOUC

Kyol'y

7.2 IlepeyeHb JIMIEH3HMOHHOTO W CBOOOJAHO PacCHPOCTPAHAEMOIO
MPOrpaMMHOro odecrneyeHus

OpenOffice Kommumnsitop

C++

Oracle VirtualBox 6

VMware  Workstation 16

Putty 0.76 umu 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

®peiimBopk Django

Firefox, mobas Bepcus

Putty, mo0ast Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mns Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4


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

Intellij Idea IDE 2021

Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MaTepuajibHO-TEXHUYECKOE o0ecrneveHne mo JUCHUUIInHe (MOIYJII0)

HanmenoBanue yueOHOM ayUTOpUH, €€
Ne Bun pabor OCHAILIEHHOCTh 000PYIOBAaHUEM U TEXHHUUYECKUMU
CpelcTBaMH O0y4eHHUS
1. JlexumoHHbIE Aynuropus, YKOMIIJIEKTOBAHHAs
3aHATHUS CHEIUAIN3UPOBAHHON MeOeNbl0 M  TEXHUYECKUMHU
cpencTBaMu O0y4eHHUSI
2. JlabopaTopHbie AynuTtopus, YKOMIUICKTOBaHHAS
3aHATHUS CHEIUATN3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMHU
cpeAcTBaMH O0Oy4eHUS,
KOMITBIOTEPAMH, IPOEKTOPOM, IMTPOTPAMMHBIM
o0ecrieueHneM
3. [IpakTnueckue Aynuropus, YKOMIUIEKTOBAHHAS
3aHATUA CIICHMAIU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMHU
cpelncTBamMu 00ydeHUs
4, ['pynnoBeie Aynuropus, YKOMILJIEKTOBAHHAs
(MHIUBHIYyaNbHBIE) | CHIEIHMAIU3UPOBAHHOM MeOeNbl0 W TEXHHUYECKUMU
KOHCYJIbTALHH CpelacTBaMu O0yUYeHUs,
KOMITBIOTEPAMH, IPOTPAMMHBIM 00eCIIeYeHUEM
5. Texkymmi Aynurtopus, YKOMILJIEKTOBAHHAs
KOHTPOJIb, CIICHMAIU3UPOBAHHON MEOCNIbI0 U TEXHUYECKUMHU
MIPOMEKYTOYHAS cpeAcTBaMu 00yveHHMS,
aTTECTAIHs KOMITBIOTEPAMH, IPOTPAMMHBIM 00eCIIeYeHUEM
6. CamocrogTennHas Kabuner niis caMmocrosiTebHON pabOThI, OCHAIIIEHHBIN
pabota KOMIIBFOTEPHOM  TEXHUKOM €  BO3MOXKHOCTBIO
nojKiIroueHus: kK cetu «MHTepHeT», mnporpammon
AKPAHHOTO YBEJIMYEHUSI U 00ECIIEYEHHBIN JOCTYIIOM B
AJEKTPOHHYIO nHGOPMaIMOHHOO0Pa30BaTENbHY IO
Cpelly YHHUBEPCHUTETA.




[Ipumeuanne: KoHkpeTusanmss ayJIUTOPUM M HMX OCHAILECHHUE OIPEHEISAETCA
OIIOIL.



