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HCUMIIMHBI «S3bIK Python»

65220 SRR T “CTYEHTOB ¢ OCHOBHBIMM IIPMHIMIIAMH TIPOrpaMMHpOBaHus Ha Python,
KaK TMOJXO0Aa K IIOCTPOCHHIO TMporpamMM. PacliMpuTh 3HAaHUS CTYJCHTOB B 00JacTh
NPUKIATHOTO TPOTPAMMHOTO OOCCICUEHUs, B YaCTHOCTH, C(OPMUPOBATH HAy4YHbBIC
OpE/CTaBJICHUST M PACIIMPUTh MPAKTUYCCKUE HABBIKA W YMEHHS  HCIOJIb30BaHHUSI
BBICOKOYPOBHEBOT'O SI3bIKA.

3amauyu u3yveHusi JUCHMUILIUHBI

- (dopMHpPOBaHHE TIPEJCTABICHUN O MPHUKIATHOM IPOTrPAMMHOM OOECIICUYEHUH, €ro
BO3MOKHOCTSIX, POJIM W Ha3HAUYeHWHW B WH()OPMAIIMOHHOM OOIIECTBE M €ro MECTO B
JTUCIUIUIMHAX HANPaBJICHUS;

- pa3BUTHE HABBIKOB IPOrpaMMHUPOBaHUS Ha si3bike Python;

- ¢opmupoBaHue y OOy4aeMbIX MPAKTHUECKUX 3HAHUM MJII CaAMOCTOSTEIbHOTO
CO3/IaHUS U UCIIOJIb30BAHUS CIIOKHBIX CTPYKTYP JAHHBIX;

- pa3paboTKa apXUTEKTYPHhI, AITOPUTMUUECKUX U MTPOTPAMMHBIX PEIICHUN CUCTEMHOTO
Y TIPUKJIAJHOTO IPOTPAaMMHOTO 00€CIIeUeHus;

- pa3BUTHE€ M  HCIOJB30BAaHWE  MaTEeMaTHYECKUX W HMHPOPMAIUMOHHBIX
MHCTPYMEHTAJIBHBIX CPEICTB, aBTOMATU3UPOBAHHBIX CUCTEM B HAyYHOW M MPAKTUYECKOU
NEeSATENbHOCTH.

Komnerenuuu, popMupyemblie B pe3ysbTaTe OCBOCHUS AUCLIUILINHBL:
[1K-4 CnocobeH mnoanepXuBaTh JIEATEIbHOCTh MEIULHUHCKUX CHELMAIUCTOB MOCPEICTBOM
MCIIOJIb30BaHUS MH()POPMAITMOHHBIX TEXHOJIOTHI
ITIK-5 CnocobeHn pa3pabaThiBaTh HOBbIE€ MEAUIIMHCKUE U OMOJIOTHYECKUE MOACIH U METOJbI
JUISl BHEJIPEHUSI MX B KJIMHUYECKYIO TTPAKTUKY
ITK-6 CriocoOeH K MpOBEACHUIO HAYYHBIX UCCIICIOBAHUN B 00JACTU MEIUKOOMOIOTHYECKUX
JUCIUIUIMH HA OCHOBE MAaTEMAaTUYECKUX METOJIOB U BBIYMCIUTEIbHBIX CPE/ICTB
[IK-7 Cnoco0OeH miiaHupoBaTh MEAMKO-OMOJIOTMYECKUE HCCIEIOBAHUS C HCIOJIb30BAHUEM
METOJI0B MAaTEMAaTUYECKOW CTATUCTUKH U JI0KA3aTE€IbHOW MEIUIIMHBI
ITK-9 CriocobeH ocyIiecTBISITh CUCTEMHBIM aHalli3 00OBEKTOB MCCIICAOBAHUS B MEAUIIMHE U
31paBOOXPaHEHUU

Nupnkaropsl popMupyemMbIX B mpouecce 00y4eHUs: KOMIIeTeHIIUi
[1K-4.3 OcymectBasier 00pab0TKy METUIIMHCKUX CUTHAJIOB M M300paKeHU I
[1K-5.3. AHanu3upyeT pe3yibTaThl €CTECTBEHHO-HAyYHBIX, MEIUKOOHOIOTHUECKHUX,
KJIMHUKO-TUAaTHOCTUYECKUX, TOMYJISIIMOHHBIX WCCIEIOBAHUM W Ppa3pabOTOK ISl OKa3aHUs
MH(}OPMAITMOHHO-aHATUTUYECKOM MOMOIIY MPU BHEIPEHUHU UX PE3YIbTATOB B IPAKTUKY
[1K-5.4. Pa3pabatrbiBaeT MaTeMaTHYECKUE MOJIETU (PYHKIMOHUPOBAHUSI OPTaHOB M CHUCTEM,
(dbuznonornyeckux, OWODU3NYECKUX ¢ TMOMYJSIHOHHBIX MPOIECCOB C TMOCIECAYIONICH
AKCIIEPUMEHTAIILHON 1 KIIMHUYECKOU arpooaruein
[1IK-6.1 OOpabarbiBaeT SKCIEPUMEHTAIBHBIX U KIMHUKO-AUArHOCTUYECKUX JTaHHBIX, B TOM
YKCJie Ha IEPCOHABHBIX KOMITbIOTEPAX, C UCIOJIB30BAHUEM KaK IPOrPaAMMHOT0 00ecTeueHus,
TaK U CHEIUAIU3UPOBAHHBIX SI3BIKOB MPOTPAMMHUPOBAHUS, CTATUCTUYECKUX I1aKETOB
nporpamm, 0a3 TaHHBIX, IOUCKOBBIX CUCTEM



[1K-7.1. Pa3pabaTbiBaeT MpakTUKW, METOJbI M MPOrPaMMbl, MOJIY4YEHHbIE HAa OCHOBAHUU
MEINKO-OMOIOTUYECKUX HCCIEIOBAaHUM, JUIsl pealn3allMd OTKPBITHH (PyHIaMEHTaIbHOU
HaYKH B IIpaKTUYECKOU chepe

[1K-7.2 IInanupyer U CONpoBOXKAaeT HayYHbIE MEANKO-OMOJIOTUYECKUX UCCIIEIOBAaHUU
[1K-7.3. O0OpabaTbiBaeT HKCIIEPUMEHTAIbHBIC TaHHBIE U PE3YJIbTaThl MEAUKOOMOIOTMUECKUX
UCCIICIOBAHUNA C HCIIOJIB30BAHUEM CIIELHUAIU3UPOBAHHBIX S3BIKOB INPOIPAMMHPOBAHUSA,
CTaTUCTUYECKUX IMAKETOB, METOJ0B 0OpaOOTKM OOJIBIIMX JIaHHBIX, a TaKXE TEXHOJIOTUH
OTKPBITBIX JAHHBIX

[IK-9.5 OcymectBiuser 00pabOTKy © aHaIM3 PE3yJbTaTOB MEIUKO-OHOJIOTHIECKUX
HCCIIEIOBAHUI

Pa3zxennl TMCHUIINHEBI

BBeaenue B nporpammupoBanue Ha Python

OcHOBHBIE cTaHIapTHBIE MOAYH Python

DneMeHTHl PYHKIIMOHAIBHOTO MPOTPAMMHUPOBAHUSI.
Onementsl OOIT

UucnenHble anroput™bl. MaTpuyHbIe BRIYUCICHUS
O6paboTka TekcToB. Perynspubie Beipaxenus. Unicode
PaboTa ¢ maHHBIMM B pa3IMuYHbIX (popmaTax
MHOTOMOTOYHBIC BBIYHCICHUS
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PaGo4as mporpamma AUCHUIUIMHEI cocTaBieHa B coorBeTcTBHK ¢ O®I'OC BO — cre-
UATUTET N0 HaNpaBlIeHUIO noAroToBku (crienuansHocty) 30.05.03 Menunmackas kubep-
HeTuka Ha ocHoBanuy yue6Horo mnada OITOIT BO 30.05.03 MenunuHckas KuGepHETHKa,
HaIpaBJIeHHOCTh (mpoduas) "MenunuHckre WHGOOPMAIIMOHHEIE CUCTEMEI", 0100pEeHHOr0
Y4eHpIM coBeTOM YHUBepcHTETa (TPOTOKOI No 9 «25» urona 2021 ).

Paboyas mporpamMma IHCLUUIDIMHBI 00CY)XIeHa W PeKOMEHIOBaHa K peallu3allii B
obpazoBarenbHOM Tpoltecce Wit od0ydeHus cryaeHTos mo OITOIT BO 30.05.03 MenunuH-
CKas KUOepHETHKA, HapaBJAeHHOCTh (poduns) "MenunnHckie HHGOPMaLlMOHHEIE CUCTe-
Mbl" Ha 3acenaHuu kadeapbl OuoMeguunHcKor nHxxeHepur Nel «31» aseycma 20212.

(Haumerosarue kagedpul, dama, HOMED NPOMOKOIR
7

3aB. kadenpoi Kopenesckuii H.A.

PazpaboTuuk nmporpaMMbl //// o :
I.M.H., mpodeccop [ £ 77 <~ = Cepernu C.IL
( yuenan cmenens u yuenoe seghte, O.HU.0,)
Jupextop HayuHOH OuOIUOTEKU Flare Makaposckag B.I.
w/

Pa6ouas mporpamMma QUCHHMIUIMHEI IIEPECMOTpEHa, 00Cy)XeHa U peKOMEHA0BaHa K
peanuzaluy B obpa3oBaTeNbHOM Ipoliecce Ha ocHoBaHuuM ydebnoro miana OIIOII BO
30.05.03 Meauimnackas KuOepHeTHKa, HalpaBieHHOCTh (mpoduns) "Menunueckue HH-
(hopMaIIHOHHBIE CHCTEMBI", OHOOPEHHOTO YYEHBIM COBETOM YHHUBEPCHUTETA IIPOTOKOJI
Ne « » 20 r., Ha 3acemgaHuu Kadeapsl OHOMEIUIIMHCKON UHKEHEPUH

(Haumerosanue kagedpel, dama, Homep nPonokoaa)

3aB. kadeapoit

Pa6ouas mporpaMma AMCUHMIUIAHBI IEPECMOTpPeHa, 00CyXIeHa 1 PEeKOMEH0BaHa K
peanu3anuy B 06pa3oBaTeNbHOM Ipollecce Ha ocHoBaHuu y4yebOHoro mma”a OIIOIT BO
30.05.03 Meuuuuckas KubepHeTHKA, HAIpPaBIeHHOCTh (podunp) "MenuiuHCKHe WH-
(bopMallMOHHBIE CHCTEMBI", OJOOPEHHOTO YUYEHBIM COBETOM YHHMBEPCHUTETa IIPOTOKOJI
Ne « » 20 1., Ha 3acefaHuU Kadeapsl OMOMEIUIIMHCKON HHXEHEPHH

(HaumeHosanue kagedpbel, 0ama, Homep NPOMOKONa)

3aB. kapenpoi

Pa6oyas mporpamMma OMCUMILIHHEI IEPECMOTPEHa, 00CyXIeHa U PeKOMEHI0BaHa K
peanu3anyu B o0pa3oBaTelIbHOM Ipollecce Ha ocHoBaHMH ydeOHoro rnana OIIOIT BO
30.05.03 Meaunuuckas KHOepHETHKa, HanpaBIeHHOCTh (npoduns) "MenuIUHCKHE HH-
dbopMallMOHHBIE CHUCTEMBI", ONOOPEHHOTO YYEeHBIM COBETOM YHHBEPCHTETa MPOTOKOI
No — « » 20 r., Ha 3acefmaHud Kadeapsl OMOMENIUIHHCKON UHKEHEPUHU

(Haumenosanue xageopwl, dama, HoMep RPOMOKOAA)

3aB. kadenpoit




1 Hear wu 3amaunm aucuuiuvidHbl. IlepedyeHb mIIaHUpyeMbIX Ppe3yJibTaTOB
00y4eHHs MO JUCIHHUIUINHE, COOTHECEHHBIX C IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOEHUS
OCHOBHOI1 nMpodeccnoHaAILHOM 00pa30BaTEeJIbHON MPOTrPaMMbI

1.1 Ieap AUCHMTIHHBI

O3HaKOMUTH CTYJICHTOB C OCHOBHBIMH MPUHITUTIAMH TIporpamMmmupoBanus Ha Python, kak moaxona k
MOCTPOCHHUIO TMpOorpaMM. PacmiMpuTh 3HAHUS CTYACHTOB B 00JAacTH MPHUKIAJHOIO IMPOTPAMMHOIO
obecriedeHus, B 4aCTHOCTH, CPOPMUPOBATH HAYYHBIC MIPEACTABICHUS U PACIIMPUTEH TPAKTHUECKUE HABBIKU U
YMEHHSI HCTIOJIb30BAHMS BBICOKOYPOBHEBOTO SI3BIKA.

1.2 3agauy AMCHUILIHHEI

- (GopMHpOBaHKE MPEICTABICHUN O TPUKIATHOM MPOTPAMMHOM OOCCIICUCHHH, €r0 BO3MOXKHOCTSIX,
POJIK ¥ HA3HAYCHUHU B MH(POPMAITMOHHOM OOIIECTBE U €r0 MECTO B IUCIUIUIMHAX HAIPABICHHUS;

- pa3BUTHE HAaBBIKOB ITPOTrpaMMHUPOBaHMs Ha si3bike Python;

- opMupoBaHre y oOOydaeMbIX TWPAKTHYECKUX 3HAHUW IS CAMOCTOSTEIBHOTO CO3JaHHS U
WCIOJIb30BAaHUS CIOXKHBIX CTPYKTYP aHHBIX;

- pa3paboTKa apXUTEKTYpPhl, AJITOPUTMUYCCKHX H TPOTPAMMHBIX pENICHUH CHCTEMHOTO U
MIPUKJIATHOTO TIPOTPAMMHOTO 00ECIICUCHUS;

- pa3BUTHE U UCIOJIH30BAHUE MATEMATHYCCKUX U MH(POPMAIMOHHBIX MHCTPYMEHTAJIBHBIX CPEJICTB,
ABTOMATU3HPOBAHHBIX CHCTEM B HAYYHOU M MPAKTUUYECKOUN JCSITEIHHOCTHU.

1.3IlepeyeHr NJaHUpPYeMBbIX pe3yJbTATOB OOY4YeHHMSI MO JMCHUILUIMHE, COOTHECEHHBIX C

IUVIAHMPYeMbIMHM  pe3yJIbTATAMH OCBOEHHSI OCHOBHOHl mpodeccuoHaNbHON  00pa3oBaTebHO
NPOrpamMMmbl

Tabmuma 1.3 - PesynpTaThl 00y4eHUs MO TUCIUIUINHE

IInanupyemvle pesynrbmamol 0C80€HUs Koo IInanupyemvie pezynomamot 00yueHUs.
OCHOBHOU NPogheccuonanbHou U HAUMEHOBAaHUe no oucyuniuHe, COOMHeCeHHble C
0b6pazosamenvHol NPOCPAMMbl UHOUKamopa UHOUKAMOPAMU OOCIMUICEHUS]

(komnemenyuu, 3aKpenienHnvie 3a oocmudiceHust KoMnemeHyuil
OUCYUNTUHOLL) KoMnemeHyuu,
KOO HauMeHo8aHue 3aKpenienHHo20 3a
KOMnemeHyuu KOMnemeHyuu OUCYUNTUHOTL
[1K-4 Crniocoben [1K-4.3. 3nams: mpaBuia pabOTHl C MEOUKO-
[10/171eP>)KUBATh OcymecTBiser Ouosiornyeckoil  mHpopmanueit npu
NesTeTbHOCTh 00paboTKy oMo si3bika Python
METUIIUTHCKIX MEIUIIMHCKUX CUTHAIIOB|YMemb:  BBIIOJNHATH  MEPBUUYHYIO
CHELNAJTUCTOB U |00pabOTKy W aHajau3 MEIULUHCKUX
[1OCPEACTBOM 1300paskeHUi CUTHAIOB M  M300paXeHUH IpH
MCII0JIb30BAHUS MOMOIIH si3bIKa Python
H(pOPMAaIMOHHBIX \Bnademv  (unu Hmemsv  onvim
TEXHOJOTHI DessmenibHOCMU): HaBBIKAaMU PaOOTHI HA
HEpCOHATBHOM  KOMIIbIOTEPE,
[MO3BOJISIIOIIMMUA ~ BOCTIOJIb30BaThCS
COOTBETCTBYIOLIMMH MaTeMaTHYECKUMHU
MOJICIISIMA U’
MeTOoAaMU 00pabOTKN MEIUITMTHCKUX
CUTHAJOB M  HU300paeHW mpH
oMoy 536k Python




IInanupyemvie pe3ynbmamel 0c80eHUs Koo IInanupyemvie pesyromameol 00yueHuUs
OCHOBHOU NPOgheccuonanbHol U HAUMEHOB8AaHUe no oucyuniuHe, COOMHeceHHble C
00pazo08amenvbHol NPOSPAMMbL UHOUKAmMopa UHOUKAMOPAMU OOCTUICEHUS]

(Komnemenyuu, 3aKpenieHnsle 3a docmudiceHus KOMHnemenyutl
OUCYUNTUHOTL) KomMnemeHyuu,
KOO HaumMeHo8auue 3aKpenyieHHo20 3d
KOMHnemenyuu KOMHnemenyuu OUCYUNTUHOU
[1K-5 CniocobeH [1K-5.3. Ananusupyet3nameo: €CTECTBEHHO-HAYYHBIE,
pa3pabarbIBaTh HOBBIE [PE3yJIbTATHI MEIUKO-OMOJIOTHYECKUE,  KIMHUKO-
MEIUIIMHCKUE U €CTECTBEHHOHAYYHBIX, |[IMarHOCTUYECKUE, MOMYJIALUOHHBIC
Ouosornyeckue MEIUKO |METOABI UCCICAOBAHUN Ymemb:
MOJIETT U METOJIbI JIIs1 [OMOJIOTHYECKHX, QHAJIM3UPOBATH PE3YNIbTATHI
BHE/IPEHUS UX B KJIMHUKO- €CTECTBEHHO-HAYUYHBIX, MEAUKO-
KIIMHUYECKYIO TMarHOCTHYECKUX, OHOJOTUYECKHX, KIIMHUKO
[MPAKTUKY O YJISILIMOHHBIX TMarHOCTHYECKHUX, MHCCIENOBAaHUN U
MCCIIeIOBaHUI U [pa3paboToK
pa3paboTok 1 \Bnaoems  (unu  Hmemsv  onvim
OKa3aHus DessmenvHocmu): HaBbIKAMU
MH()OPMAITMOHHO- PUMEHEHUS  pEe3y/lbTaTOB  MEIUKO-
QHATUTUYECKOM OMOJOTUYECKHX  HCCIEAOBaHUNH B
[TOMOLIA npu [chepe  okazaHUS ~ HHGOPMAIIOHHO-
BHEIPEHUU UX [AHATUTUYECKOU MOMOIIIH npu
pe3yJIbTaToB B |[BHEAPEHUU UX  pPE3yJIbTaTOB B
[IPAKTUKY MPAKTHKY
[1K-5.4. Buams:  MarTeMaTU4eCKUE  MOJEIHU
PazpabaTbiBaeT (YHKIIMOHMPOBAHUS ~ OPTaHOB |
MaTeMaTHYeCKHe CUCTEM, bu3nOIOrNYeCcKuX,
MOJEIIH O0uoU3NUECKUX U MOMYJISLUOHHBIX
(YHKIMOHMPOBAHUS  |[IPOIECCOB
OpPTraHOB U CHCTEM, Ymems: pa3pabaTbIBaTh
(U3MOIOTHYECKUX, MaTEeMaTUYECKHE MOJIENH
Onopusnyeckux M |QYHKIMOHHPOBAHUS  OPraHOB U
[MONYJISILIMOHHBIX CUCTEM, (bU3NOIOTHYECKUX,
[TPOLIECCOB C |Ouodu3nyecKux U  MOMYJSIIIMOHHBIX
[TOCJIEAYOLIEN IPOLIECCOB npu MTOMOUIH
DKCIIEPUMEHTAIBHON U [MaTeMaTHUECKUX OWOIMOTEK  SI3BIKA
KIMHUYeckor  [Python
arpoOaruei \Bnaoemov  (uiu Hmems onovim
OeamenvbHOCMU): METOJIaMU
PKCIEPUMEHTAIBHOM M KIMHUYECKOU
anpobanuu pa3zpaboTaHHBIX
MaTeMaTHUYECKUX MoJienen
(GYHKIIMOHUPOBAHUS ~ OPraHOB U
CUCTEM, (U3HOIOTHYECKUX,
OMO(PU3NUECKMX ©  TOMYJSIITAOHHBIX

MPOICCCOB




IInanupyemvle pesynbmamol 0C80€HUs Koo IInanupyemvie pezynomamot 00yueHUs.
OCHOBHOLUL NPOGheCcCUOHANLHOU U HAUMEHOB8AaHUe no oucyuniuHe, COOMHeceHHble C
00pazo08amenvbHol NPOSPAMMbL UHOUKAmMopa UHOUKAMOPAMU OOCTUICEHUS]

(Komnemenyuu, 3aKpenieHnsle 3a docmudiceHus KoMnemenyuil
OUCYUNTUHOTL) KomMnemeHyuu,
KOO HaumeHosanue 3aKpenienHo20 3a
KOMHnemenyuu KOMNnemeHyuu OUCYUNTUHOU
[1K-6 CniocobeH k [[IK-6.1. - Bmamp: A3BIK TPOrPAMMHUPOBAHUS
[pOBE/ICHUIO HaydHBIX [(OOpabaThiBaeT Python,  mporpamMHBIE  MOAYIH
VicClIeI0BaHUM B [PKCIIEpUMEHTaJIbHbIE U [00pabOTKa JAHHBIX, CTATUCTHYECKUE
obsacTu MEIUKO KIMHUKO  [MAKeThl MPOrpamMM, MOIYJIH paboTHI C
OMOJIOTNYECKUX TMarHOCTUYECKUe 0a3aMy JIaHHBIX, MOAYJIH ITOMCKOBBIX
TUCLIUILIINH Ha (JaHHbBIE, B TOM YHCJIE HA|CUCTEM
OCHOBE NEPCOHANBHBIX |Ymemp: o0OpabaTbIBaTh
MaTeMaTHYECKUX KOMIIbIOTEpAX, C PKCIEpPUMEHTAJIbHBIX M  KIMHHUKO-
METOI0B U [MCTOJb30BAaHUEM KaK  |[IMArHOCTUYECKHUX JTAHHBIX Ha
BBIYHCITUTENbHBIX [IPOrpaMMHOI0 [EPCOHAIBHBIX  KOMIIBIOTEPAX, C
CpeAcCTB o0ecreyeHus, Tak u MCII0JIb30BaHUEM A3bIKa
CIEMANM3UPOBAHHBIX |MporpamMmmupoBanus Python u  ero
SI3BIKOB POrpaMMHBIX MOAYJIEH
nporpamMmmupoBanus, |Brademv  (uiu  Hmemsv  onvim
CTaTUCTHUYECKUX OeamenbHoCmu): HaBbIKaMU paboThI HA|
[IAKETOB  NPOrpaMM, [IEPCOHAJIbHBIX KOMIIbIOTEpAX, v
0a3 JIAHHBIX, [UCIIOJIb30BaHUEM A3bIKa
[MOMCKOBBIX CUCTEM IPOrpPaMMHUPOBAHUS Python U
pPOTrpaMMHBIMU MOJYJISIMU
00pa0oTKa  3IKCHEPUMEHTAIbHBIX U
KJIMHHUKO-IMAarHOCTUYECKHX JIaHHBIX
[1K-7 CriocoOeH MiIaHupoBaTh Snamb:  TPaKTUKH, METOABI W
Menukoouonorndyeckue [[1K-7.1. MPOTPaMMBbI HCCIIETOBAHUN
MCCIIEIOBaHMS ¢ [Pa3pabarbiBaeT Ymems: pazpabareiBaTh  NpPaKTUKH,
MCII0JIb30BAHUEM MPAKTUKU, METOJBl U [METOJbI U MPOTPaMMBbl, MOJIyUEHHbIE HA|
METOJI0B [IPOrpaMMBbl, OCHOBaHUU MeINKO-OMOJIOTHUECKUX
MaTeMaTHYECKOU [MOJIYYEHHBIE Ha [MCCIENOBAHUMI
CTATUCTUKU U |0OCHOBAaHHWU MEIUKO- \Bnaoems (unu Hmemo onvim
ToKa3aTeNbHON OHOJIOTUYECKUX OdesamenvHocmu):  METOJlaMU "
MEIULMHBI MCCIEIOBaHUM, Juis |[OporpamMmMamMu  UId  peallu3aluu
peau3anyu OTKPBITUI (OTKPBITHN (yHAaMEHTaIbHOW HAyKH B
(hyH1aMeHTaNbHON NpakTU4Yeckoit cepe
HayK1 B
MpakTUiecKon chepe
Bnams: S3bIK  TPOrpaMMHUPOBAHUS
[1K-7.3. Python, craTucTHyeckne nakeTbl
O6pabatbiBaeT Ymemos: o0pabaThIBaTh
DKCIIEPUMEHTAJIBHBIE  PKCIEPUMEHTAJbHBIE  JaHHBIE U
TaHHBIE M PE3YNIbTaThl  [PE3YyJbTaThl MEIUKO-OMOIOTHYECKUX
MEIUKOOMOIOTMYECKHUX [UCCTIEIOBAaHUN C UCIIOJIb30BAHUEM SI3BIK
MCCIIE0BAHUI C [IporpamMMupOBaHUS Python "
MCII0JIb30BAHUEM CTaTUCTUYECKUX ITAKETOB
CreIUaT3UPOBaHHbIX |Bradems  (unu Hmems onvim
SI3BIKOB OesmenvHOCmU): METOJaMHU

[IPOrpaMMHUPOBAHUS,

00pabOTKH OOJIBIITUX JTAHHBIX, & TAK)KE




IInanupyemvie pe3ynbmamel 0c80eHUs Koo IInanupyemvie pesyromameol 00yueHuUs
OCHOBHOU NPOgheccuoHanbHol U HAUMEHOB8AaHUe no oucyuniuHe, COOMHeceHHble C
00pazo08amenvbHol NPOSPAMMbL UHOUKAmMopa UHOUKAMOPAMU OOCMUIICCHUSL

(Komnemenyuu, 3aKpenieHnsle 3a docmudiceHus KOMnemenyutl
OUCYUNTUHOTL) KomMnemeHyuu,
KOO HaumMeHo8auue 3aKpenyieHHo20 3d
KOMHnemenyuu KOMNnemeHyuu OUCYUNTUHOU
CTAaTUCTUYECKUX TEXHOJIOTHI OTKPBITHIX JAHHBIX
MaKeTOB, METOJIOB
00pabOTKH OOJIBITTNX
MaHHBIX, a TaKKe
TEXHOJIOTUI
OTKPBITBIX JTAHHBIX
[1K-9 Cucremuspnii  ananmu3z |[[1K-9.5.
00BEKTOB Ocy1iecTBisieT Bnamp:  MeTONBI  00pabOTKH W
MCCIIeTOBAHUS B |00pa0OTKy M aHaJIM3  |aHA]IHM3a  PE3yJIbTaTOB MEMKO
MEIUIIIHE U [pe3yJbTaTOB MEAMKO- |OMOJIOTMYECKON  MH(pOpPMAIMK  MpU
31paBOOXpaHEHUU OHOJOTUYECKIX WCCJICIOBAHHUH C IIOMOIIBIO 361K Python
VICCIICTIOBAaHUI Ymems: ocymectBisaTh 00paboOTKy U

QHAJTN3UPOBATH MEMKO
OHOJOrMYecKyl0 MHPOpPMAIUI0  TpH
oMoy si3eika Python

\Bnaoemo (unu  Hmems onsim
deamenvhocmu): si3pikoM Python s
NpUMEHEHUsT B OOpaOOTKHM M aHaJIN3a

pe3yJIbTAaTOB  MEIUKO-OMOJIOTMYECKHUX]
TAaHHBIX MOJTy4YEHHBIX npu
MCCIIEJOBAaHUU

2 Yka3zaHHe MecTa JAUCHMIUVIMHBI B CTPYKType OCHOBHOW mNpodeccnoHanbHOi

00pa3oBaTeJIbHOM POrPpaMMBbI

OucumnnuHa «A3bik Python» sBnsieTca anekTMBHOM ANCUMNINHON, BXOAUT B YacCTb, (hOpMUPYEMYIO

y4yacTHMKaMn obpasoBaTesibHbIX OTHOLLEHWIA, OCHOBHOW Npod)eccuoHanbHon obpasoBaTenbHON

nporpamMmmsl - nporpammbl cneynanuteta 30.05.03 MeguumHckas knbepHeTuka, HanpaBnNeHHOCTb

(npochmnb) «MeanumnHckme NHPoOpPMaUMOHHbIE CUCTEMBIY. [ucuunnmHa naydaeTcs Ha 3 kypce B 5

cemecTpe.



300beM AUCHUILVIMHBI B 3a4YeTHBIX €IUHUIIAX C YKa3aHHeM KoOJIUYecTBa
aKaJeMHUYECKUX WJIH ACTPOHOMHYECKHX YACOB, BbIICJICHHBIX HA KOHTAKTHYIO padory
o0yuamomuxcsi ¢ TnpenogaBarejeM (0 BHAAM  Yy4eOHBIX 3aHATHI)) M Ha
CaMOCTOAITEILHYI0O PadoTy 00y4aromuxcst

OO6mast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTABIIET 3 3aU€THBIC CIMHHUIIBI (3.€.), 108
aKaJeMHYECKHX Jaca.

Tabmuia 3 - O0bEM IUCLHUILUINHEI

Byl yueOHOM paboThI Beero, 4acos
O0m1ast TpPyA0EMKOCTh JUCIUILIMHBI 108
KonTakTHas pabota oOydaromuxcs ¢ nmpernojaBaTesieM Mo BUJaM y4eOHbIX 54
3aHTUH (BCETo)
B TOM YHCIIC:
JIEKLIUA 18
na00paTOPHBIC 3aHSATHUS HE MPEIYyCMOTPEHO
MPAKTUYCCKHUE 3aHATUS 36
CamocTtosTenpHas paboTa o0ydaronmxcs (BCero) 53,9
KoHTpoJb (OArOTOBKA K DK3aMEHY) HE MPEIyCMOTPEHO
KonTakTHas pabota mo npoMexyrouHoi arrecraiuu (scero ATTKP) 0,1
B TOM YHCIIC:
3a4eT 0,1
3a4eT C OI[CHKOM HE TIPETyCMOTPEHO
KypcoBas paboTa(IIpoeKT) HE TIPEyCMOTPEHO
9K3aMeH (BKIIIoUasi KOHCYIbTAIMIO TIepe] SK3aMEHOM) HE TIPEyCMOTPEHO

4 Conep:xkaHue IMCUMILUIMHBI, CTPYKTYPHPOBaHHOe MO TemMam (pa3xenam) ¢
yKa3aHHeM OTBEI€HHOI0 HA HUX KOJMYEeCTBA aKAJeMUYECKHX YaCOB M BHUI0B y4eOHBIX
3aHSATHH

4.1 Coneprxxanue QM CUUTIHHBI
Tabauia 4.1.1 - Coxgepxanne TUCHUAIUINHBL, CTPYKTYPUPOBAHHOE 110 TeMaM (pasaeiiaM)

No 1/ Paznen (Tema) AUCHUIUIMHBL Conepxanue
1 2 3
1 Beenenne B mporpammupoBaHue Haito Takoe Python? Kak onucars s3b1k? Mceropus s3bika
Python Python. [Tporpamma Ha Python. OcHOBHBIE
anroputMuueckue  KoHCTpykiuu  (IlocnenoBaTenbHOCTD
orneparopoB, Onepatop ycioBus 1 BeiOopa, L{ukisl, @yHkuuny,
Vckmouenusi) BcerpoeHHble Tumbl JaHHBIX. BbIpaxeHus.
lmena. CTHIIb IPOrpaMMHUPOBAHHUS
2 OcHOBHBIE  CTaHAAapTHble MoAynHuJIeKuuss 3HAKOMUT C Haubolee BaXKHBIMH MOIYISIMU H
Python naKkeTaMd —CTaHAapTHbIX Oubmuorek Python B Mepe,
TOCTATOYHOM /I CBOOOTHOTO OPHUEHTHUPOBAHUSI B HUX.



3 DJIEMEHTHI dyHkuonanpHoro [Uto  Takoe — (QYHKIMOHAIBHOE  MPOrpaMMHpPOBaHHE?
MPOrpaMMHUPOBAHUS. @yHKUMOHANBbHAA nporpamma. @YHKIUS: ONpPENEIICHUE H
BbI30B. Pekypcus. DyHKIMM Kak MmapamMeTpbl U pe3yJbTaT.
O6pabotka mocnenoBarenbHocTeld. Mrteparopel. Ilpoctbie
rerepaTtopsl. Kappunr.

4 nemenTsl OOI1 OcuHoBuble monsTHs OOIl. AOGCTpakius W JIEKOMITO3HUITHSI.
OO0bektel. Tunbl u knacceel. Mukancynsnus. [Tomumopdusm.
OTHOlIEeHUST MEXIy KlaccaMH. YCTOWYUBBIE OOBEKTHI.
Kputuka OOIT

5) UncneHHbie aNropuT™Mbl. B nmaHHOW JieKuMM paccMaTpuBaeTcs mnaker Numeric ais

MaTpHuyHbIE€ BBIYUCICHUS OCYIIECTBJICHUSI UYHCJIEHHBIX pAacue€ToB U  BbIIOJHEHUS
MaTPUYHBIX BBIYHUCIICHHUM, MPUBOAUTCA 0030p IPYIUX MAKETOB
1Sl HAYYHBIX BBIYUCIICHU.

6 OOpaboTka TekcToB. PerymspHblelB 93TON JeKmuM JaeTcst KpaTrkoe TMpelICcTaBlIeHHE O

BeIpaskeHus1. Unicode BO3MOXKHOCTSIX si3bika Python mo o0paboTke TeKcToBOit
nH(popManuu. PaccMOTpeHBI CHHTaKCUC UM CEMaHTHKA
PETYIAPHBIX BBIPAXKEHHUM, a TakKe HEKOTOpbIe BOMPOCHI
ucnonp3oBanust Unicode.

7 PaboTa ¢ JaHHBIMU B pa3JIU4HbIX B »T0i1 nexiun OyayT paccMOTpeHb! THIHYHbIE U1t Python

(dopmaTax MONXOAbl K YTEHHIO, TMPeoO0pa3oBaHUIO U 3aIllUCU
nHpopMmanuu B TpedyeMbix (opmarax. @opmar CSV. S3bIk
XML

8 MHOIOIIOTOYHBIE BEIYUCIICHUS B 3TOMN JIeKIuu paccMaTpUBarOTCs BOIIPOCHI
B3aMMOJICHCTBHS MOTOKOB (HUTEH) B paMkKax OJHOMN
porpaMMbl. BBopasTcsi OCHOBHblE TOHATHUS (ceMadopsl,
ouepenu, ONOKHPOBKU). OOBACHAIOTCA  OCOOEHHOCTHU
[apaJuIeJIbHOTO  [POrPAaMMUPOBAHMSI HA OCHOBE MOJEIHU
MHOTOIIOTOYHOCTH.

9 Coznanue npunoxenuit ¢ GUI B 5TOM JIeKIMM paccMaTpUBAETCA CO3JaHHUE IPOCTEHIIErO
MPUWIOKEHUSI C TpapuueckuM HUHTepdercoM Monb30oBaTes.
0630p rpaduyeckux 6mbamnorek. OcHoBsl Tkinder

Tabnuna 4.1.2 - ConepxaHue JUCHUILIMHBL U €70 METOJINYeCKoe obecnevyeHne
Ne |Pazgen (Tema) TUCIMIUIMHBI YuebHo - Dopmbl Kommerenmn
n/n Buibl 1esSTeIbHOCTH|METOAUYECKHAE|  TEKYILEro
nek., NemaG.Ne mp.| Marepuab KOHTPOJIS
qac yCIIeBaEMOCTH
(o HenensaM
ceMecTpa)
1 2 3 4 S) 6 7 8
1 Brenenue B 2 - 1 V-1, V-2, V-3 C(2),3I1(2),
[IPOrpaMMUPOBAHUE Ha MVY-1, MVY-2 PTI(2)
Python
[1K-4 I1K-5 I1K-6
2  |OCHOBHBIE  CTaHIApTHBIE 2 - 2 V-1, V-3, C(4), 311(3),
Moy Python MV-1, MV-2 PT2(4)
[1K-4
[1K-6
[1K-7, I1IK-9




3  [DnemeHTHl QYHKIIMOHAIBHOTO| 2 - 3 V-1,V-2, C(6), 3I1(4),
MPOrpaMMHUPOBAHUS. MV-1, MY-2 PT3(6)
[TK-4 TIK-7 I1K-9
4 OnemeHnTb OOIT 2 - 4 V-2,V¥-3, C(8), 3I1(6),
MVY-1, MVY-2 PT4(8)
[TK-4 TIK-5 T1K-9
5 UrClIeHHBIC aTOPUTMBI. 2 - 5 |V-1,V-2,V¥-3,| C(10), 3I1(9),
MarpuuHbI€ BBIYUCICHUS MVY-1, MVY-2 PT5(10)
[1K-4 TIK-6
6 O6paboTka TEKCTOB. 2 - 6 |V-1,V¥-2,V-3,
Perynsipubie  BBIpaKEeHUSI. MV-1, MVY-2 | C(12), 3T1(12), [IK-4
Unicode PT6(12)  [[IK-7
7 Pabora ¢ [JaHHBIMH B 2 - 7,8 |V-1,V¥-2, V-3,
pa3nuuHbIX hopmaTax MV-1, MV-2 | C(14), 3I1(15),
3I1(18),
PT7(14)  [[IK-4 TIK-7 I1K-9
8 MHOTOIIOTOYHBIE BBIUMCICHUS| 2 - - |V-1,V-2,V-3,|C(16), PT&(16)
MY-2 [1K-4
[1K-6
[1K-7, T1K-9
9 Cosznanue npuwioxennii c GUI 2 - - |YV-1,V¥-2,V-3,|C(18), PT9(18) [IK-6 T1K-7
MYV-2 [1K-9

[Ipumeuanue: Yi- yueOHas nureparypa; MYj- metoguueckue ykazanus; C - coOecegoBaHue 1o
pasneny; 3I1 - 3amuTa MpakTUYECKOTO 3aHATHSA B BUIEe cobecenoBanus, PT; - pyOexxHbIii TeCT.

4.2 JlabopaTopHble padoThl U (WJIH) NPAKTHYECKHE 3aHATUS
4.2.1 TlpakTuyeckue padoThl

Tabauia 4.2.1 - [Ipaktnyeckue padbOThI

z

HaumeHnoBaHue 1a00paTopHOi paboTh O06mbewm, gac.

2

Benenue B s13bIk IporpamMMmupoBanust Python

MaremaTtnueckue onepaiuu B Python

Pabora co nukiamu B Python

DyHKIMYU 1 nporenyps! B Python

PaboTa ¢ AByMEpHBIMU MacCUBaMHU

CtpykTypa BeTBieHHe B Python

Paborta co ctpokamu B Python

O[NP [W[IN[F[F-

Pabota co cnuckamu. Onepanuu Haj cnuckamu B Python

WMo ININ W

Hroro:
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4.3 CamocrositesibHas padora cryneHToB (CPC)

Tabauia 4.3 - CaMmocTosTenpHas padoTa CTYIEHTOB

Bpewms,
Ne paznena Cpok 3aTpayrMBacMoe Ha
HaumenoBanue pasjena (TeMbl) JUCHUTIIUHBI
(Tembl) BBIIIOJIHEHUS BBITIOJIHCHUE
CPC, yac.

1 2 3 4

1 Baenenne B nporpaMMupoBanue Ha Python 1 Henens 2

2 OCHOBHBIE CTaHAApTHBIE MOy Python 2 Henens 2

3 JeMeHThl (PYHKIMOHAIBHOTO MPOTrPaMMHUPOBAHHS. 3-4 nenens 4

4 Diementsl OOI] 5-6 venensa 6

5 UnceHHbIe aIrOPUTMBI. 7-8 Henens 6

6 MaTpU4HbIC BEIYHCICHHS 9-10 genens 6

7 O6paboTka TekcToB. Perynspusie Beipaxkenusi. Unicode 11-12 nenens 6

8 PaboTa ¢ JaHHBIMM B pa3au4HbIX opmarax 13-14 nenens 8

9 MHOTOIIOTOYHBIE BEIUUCIIEHUS 15-18 "Henens 13,9
Hroro: 53,9

5 IlepeueHb YyueOHO-MeETOAMYECKOr0 oOOecledeHUsi sl CaAMOCTOSITEIbHOM
PadoThl 00Yy4YAOIIUXCSA M0 JUCHUIJINHE

CryneHThl MOTYT IPH CaMOCTOSITEIbHOM HM3YYEHUU OTHAEIbHBIX TEM M BOIPOCOB JHCLUILIMHBI
M10JIb30BaThCsl yUeOHO-HAIIAJHBIMU IOCOOUAMU, Y4eOHBIM 000PYIOBAHUEM U METOJUUECKUMH Pa3paboTKaMH
kadeapsl B paboyee Bpemsi, yctaHOBIeHHOE [IpaBuiiaMu BHYTpEHHETO pacnopsiika pabOTHHUKOB.

VY4ebHOo-MeToIn4YecKkoe obecredyeHue Uil CaMOCTOATENbHOM paboThl OOydaromMXcs MO JIaHHOH
JTUCLUILIMHE OPTaHU3yeTCs:
Hay4HoU OubIUOmMeKol yHugepcumema.:

a) OubmuoTeuHbld (OHA YKOMIUIEKTOBAH Y4YeOHOW, METOIMYECKON, HAyYHOU, MEPHOIUYECKOM,

CIIPaBOYHOM U XYJOKECTBEHHOM JInTepaTypoil B coorBeTcTBUM ¢ YII v nannon PII/I;

0) wumeercs JOCTyH K OCHOBHBIM HH(OPMAIMOHHBIM  O0pa30BaTelIbHBIM  peCypcam,

MHPOPMALIMOHHOM 0aze MaHHBIX, B TOM 4Hucie OubIMorpauyeckoil, BO3MOXXKHOCTh BBIXO/a B

WHTepHer;

Kageopoii:

a) myreM o0ecredyeHusi JOCTYIMHOCTH BCEr0 HEOOXOIUMOTro y4eOHO-METOJMYECKOro U

CIIPaBOYHOI'O MaTepHaa;

0) myTeM NpenoCTaBIEHHUS CBEACHUNW O HAJIMYUU y4EOHO-METOJUYECKON JIUTEPaTyphl,

COBPEMEHHBIX IIPOIPAMMHBIX CPE/CTB;

B) IyTeM pa3padOTKH:

METOAMYECKUX PEKOMEHJAIMi, NocoOMi M0 OpraHu3allud CaMOCTOSTEIbHOW paboThI

CTYACHTOB;,

3aJIaHUM JIJIST CAMOCTOSTEIILHON PabOTHI;
BOIIPOCOB K 3aYETY;
METOMYECKUX YKa3aHUMN K BBITOJHEHUIO MTPAKTUYECKUX PAOOT
noauepaghuyeckum yeHmpom (munozpaghueii) ynugepcumema.
- IMOMOIIIb aBTOPaM B ITOJITOTOBKE U M3aHUU HAYYHOU, YIeOHON U METOUYECKOM JTUTEPATYPHI;

- YIOBJIETBOPEHUH NOTPEOHOCTH B THUPAKUPOBAHMM HAYyYHOH, Yy4eOHONH U METOJUYEcKOM
JUTEPaTypHI.
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6 Oo0pa3oBaTebHbIE TEXHOJIOTHH. TexHosoruu HCIOJIb30BAHUS
BOCIHUTATEJIbHOI0 MOTEHIHAJIA JUCHTUNTIHHBI

Peanuzanusi KOMIETEHTHOCTHOIO TMOJAXOJa MPEIyCMaTpUBAeT IIUPOKOE HCIOJIb30BaHUE B
00pa3oBaTENbHOM IPOLECCEe AKTUBHBIX W HMHTEPAKTUBHBIX (OPM NPOBENEHUS 3aHATHH B COYETAaHUHU C
BHEay/IUTOPHOI paboToi ¢ 1enpio (opMUPOBaHUA NPOPECCHOHANBHBIX KOMIIETEHIUN O00y4aroImuxcs.
ConepxaHue AUCHUILIMHBI 00J1alaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIHAJIOM, MOCKOJBKY B HEM
aKKyMYJIMPOBaH HayYHbIH OMNBIT 4YejoBeuyecTBa. Peanuszanus BOCHUTATENBHOTO MOTEHLHMANA JAUCLUILIMHBI
OCYIIECTBIISICTCS B paMKax €IMHOrO 00pa3oBaTENbHOTO M BOCIHUTATENBHOTO MpoIecca M CIIOCOOCTBYET
HEMPEPHIBHOMY Pa3BUTHIO JUYHOCTH KaxJa0ro oOydaromierocs. JlMCUMIUIMHA BHOCHT 3HAUMMBIN BKJIAJ B
¢dbopmupoBanue npodeccuoHaNbHOM KynbTypsl oOydaromuxcs. CojepKaHue IUCHMILIMHBI CIOCOOCTBYET
npodeccnoHanbHO-TPYJOBOMY, BOCIUTAHUIO O0YUYaOIIUXCSL.

Peanuszanus BocnuTaTenbHOIO NOTEHLMANA JUCLUILIMHEI [10/1pa3yMEBAET:

- LeJIeHaINpaBJIeHHbIN OTOOp MpernojaBareieM M BKIIOYEHHE B JICKI[MOHHBIN MaTepuai, MaTepual
UL TPAaKTUYECKUX 3aHATHH COIep)KaHHs, JAEMOHCTPUPYIOUIET0 OOydarommMmcsi 0O0paslibl HACTOSIIEro
HAyYyHOTO TMOJBMKHMYECTBA CO3JaTelel M TMpeAcTaBUTENeH [aHHOM OTpacid HAayKd, BBICOKOTO
npodeccuoHaI3Ma YYEHBIX, MX OTBETCTBEHHOCTHM 3a pPE3YNbTaThl M TOCIEIACTBHS NESITEIBHOCTH IS
MIPUPO/IBI, YEIOBEKa U OOIIECTBA; MPUMEPHI MOIIMHHON HPAaBCTBEHHOCTH JIIOJIEH, MPUYACTHBIX K Pa3BUTHUIO
HayKH, a TaK)Ke IPUMEPHI TBOPUECKOTO MBIIUICHUS;

- TNPUMEHEHHE TEXHOJOTHil, GOpM M METOJIOB MPENOAABAHMS JAUCLUUIIIMHBI, UMEIOIINX BBICOKHUI
BOCIUTATEIbHBIN 3PPEKT 3a CUET CO3JaHUs YCIOBUM JIJIs B3aUMOIEHCTBHUS 00Y4aIOIIKXCs € IPENOoIaBaTeNIEM,
OpyruMu oOydaromuMucs, (pa30op KOHKPETHBIX CUTYAILlU, pellIeHUue KeHCOB, MacTep- KIacchl);

- IMYHBIA IpUMeEp IpenoaaBares, JEMOHCTPALNIO UM B 00pa30BaTeIbHOM AESITEIbHOCTH U OOIIIEHUN
c oOydJalmMMHUCA 32 paMKaMu 00pa3oBaTENbHOIO MpoIlecca BBICOKOM 0O0meil u npodeccruoHanbHON
KYJIbTYpPHI.

Peanusauus BocnMTaTenbHOro noTeHuuana QucUmninHbl Ha y4ebHbIX 3aHATUSAX HanpaBneHa Ha
nogaepxaHue B YHUBepcUTeTe e4MHON pasBuBatoLen 06pa3oBaTenbHOM U BOCNUTATENbHOM
cpeabl. Peanusaumsa BocnMtaTenbHOro noTeHunana QucUmMninHbl B Xo4e CaMoCTOATENbHOM
paboTbl 06y4YatoLLMXCS CNOCOBCTBYET Pa3BUTUIO B HUX LIENEYCTPEMIIEHHOCTU, UHULMATUBHOCTH,
KpeaTMBHOCTW, OTBETCTBEHHOCTU 3a pe3yrbTaTbl CBOEW paboThbl - Ka4ecTB, HEOBXOANMbIX NS

yCneLHoW coumanmsaumm n npodeccrmoHanbHOro CTaHOBMNEHWS.
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7(I)OHI[ OLHCHOYHBLIX CpPEeaACTB /JisI NPOBECACHUS HpOMeﬁ(yTOqHOﬁ arTrecranmmmu
oﬁyqamumxcsl o IMCIUIIJINHE

7.1 TIlepeuyeHb KOMIETEHIUH ¢ yKa3aHHeM ITanoB UX (opMUpoOBaHHs B NMpPollecce OCBOECHUS
OCHOBHOM MpodecCHOHAIBbHOI 00pa30BaTeILHON MPOrPAMMBbI

Tabmuma 7.1 - Oranbsl GOpMUPOBAHUS KOMIIETEHITUN

ransl GOPMUPOBAHUS KOMITETSHIIMNA U JUCIUTUIAHBI (MOJYJIH) U TIPAKTUKH, TIPU
Kon u HaumeHoBaHue bopmup H et (Moty1u) 1 1Ip - 1P
M3y49eHUH/ TIPOXOXKCHUH KOTOPBIX (POPMHUPYETCs TaHHAST KOMITCTEHITHS
KOMIICTCHIIUN = - —
HaYaJIbHBIH OCHOBHOW 3aBEPIIAIOIINIA
1 2 3 4
11K-4 - Cnocobern  [MonmenupoBaHHE B METUIIMHE U OMOJIOTHH MeTUITHHCKIE 0a3bl
MOIIePKIBATh TAHHBIX W SKCIIEPTHHIC
NIESATEIIbHOCTD MEAMIIMHCKUAX CUCTEMBI
CICILHAITMCTOB MOCPCICTBOM | 1c CH [Tpou3BOICTBEHHAS
MCTIOTh30BAHHS NpaKTHKa (HaydHO
MH(OPMAIHOHHBIX MCCTIeNORATENRCKAS NA6OTA)
TCXHOJIOTHH [MpuknamHple TakeThl — MaTeMaTHueckod  o0paboTku{Ipon3BoacTBeHHAS
TTAHHBIX MpeINIITIOMHAS TTPAKTHKA
ABTOMaTH3a1HUsl 00pabOTKH IKCIIEPHUMEHTAIBHBIX IaHHBIX
Beenenne 8 MATLAB
S3b1k Python
[IponsBoacTBeHHAS MpaKTHKA 1o MOy YEHUO,
Mpo(ecCCHOHANBHBIX ~ yYMEHHH W HAaBBEIKOB  IIO
CTaTUCTHYECKOI 00paboTKe NaHHBIX
[1K-5 - Crrocoben MoienupoBaHre B MEIUITHE U OMOJIOTHH [IpousBoacTBEHHAS
[pa3pabaThIBaTh HOBHIE IDAKTHKA (Hav4HO
MEQUIIMHCKUE U SI3eik CU [IpownsBocTBEHHAS
= [peTUIIOMHAS TTPAKTHKA
OHONIOrHYEeCKIEe MOJCIA U [IpuknagHble TAKeThl MaTeMaTU4ecKol  00paboTKH pen p
METOJIBI JUISl BHEAPCHIUS X B )1y
KIIMHUYECKYIO TIPAKTUKY
ABTOMaTH3a1Usl 00paOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX
Beeneume 8 MATLAB
S3b1k Python

[Ipou3BoACTBEHHAs  MpakTHKa IO  MOJYYEHHUIO
NpopEeCCHOHATBHBIX ~ YMEHMH U HaBBIKOB IO
CTaTUCTUYECKON 00paboTKe JaHHBIX

[IK-6 - Cmoocoben kMoaenupoBaHue B MEIUIIMHE U OHOJIOTHH MequIMHCKHIE 0a3el
[IPOBC/ICHIIO . HAay9IHBIX| (1 1 CU [[pon3BOACTBEHHAS
HCCIIeIOBaHUH B N R
001aCTH menuko [[IpUKiIagHble TakeThl MaTeMaTHdeckoil oOpaborkulIpomsBoacTBeHHas
OHOTOTMYECKUX TAHHBIX [peAIUILIOMHAs TPaKTUKa

JUCHHIUIMH Ha OCHOBC ABTOMaTH3aIusl O0pabOTKH  HKCIEPHUMEHTATbHBIX
MAaTCMAaTHICCKNUX MCTOJOB |faHHBIX

U BBIYUCIIUTEIBHBIX
CpELCTB

Beeneurie B MATLAB
A3k Python
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CTaTUCTUYCCKOM O6p aboTKe JaHHBIX

[Ipou3BOJNCTBEHHAs  MpaKTHKa IO  IOJYYCHUIO
MpOPECCHOHAIIBHBIX ~ YMEHMM W  HABBIKOB IO
CTATHCTUYECKON 00pabOTKe TaHHBIX
[IK-7- Cmocoben MojaenupoBaHue B MEUITMHE U OMOJIOTUH MenumHCcKre 0a3el
[TAHUPOBATH MEIAKO- MAHHBIX W OKCIIEPTHBIC
OHUOJIOTHYECKHUE
SI3eik CU [[pon3BoaCTBEHHAS
HCCIIEIOBAHUS c
[MPaKTUKA (Hay4yHO
MCIIOJIb30BAHUEM METOIOB
N M CCIIeI0BaTEIbCKAs
MaTEMaTHYECKOM
pabota)
CTaTUCTUKHU u v
. [IpukiagHbie MakeThl MaTeMaTUYeCKOW 00pabOTKH
TOKa3aTeIbHON METUIINHEL
TAHHBIX [Ipon3BoCTBEHHAS
[peTUTUIOMHAS PAKTHKA
ABTOMaTH3aliss OOpabOTKH  AKCIEPUMEHTATBHBIX
TAHHBIX
Beenennie B MATLAB
A3pik Python
[Ipou3BOJACTBEHHAs  MpakTHKa MO  MOJYyYEHHUIO

MpOPECCUOHAIIBHBIX YMEHUN U HaBBIKOB 11O

OCYILICCTBJIATD CUCTEMHBLIN

TexHOJIOTUsA IPOrPaMMHUPOBAHHS MEIUKO
OHOJIOTUYECKUX CUCTEM
K9 - Coocoben |3k CU MeaumnacKie 0a3bl

DA OLIY 1A ALCTTANTHLEIA

[IpukiagHble TAaKeThl MaTeMaTHYeCKOW 00paboTKU

[ Ipon3BOACTBEHHAA

CTAaTUCTUYSCKOMN O6p aboTKe JaHHBIX

06HEKTOR HCCJIG,H?);I?}IIﬁ?;I p/AQHHBIX [IPEIIUIIIOMHAs [IPAKTHUKA
MEIUIMHE u |ABTomMaTtHu3amusi 00pabOTKH AKCHEPUMEHTAIbHBIX
31paBOOXPAaHEHUU JTAHHBIX
[Ipou3BOACTBEHHAs  IPAaKTUKa MO  IIOJYYEHUIO
MpOPECCUOHAIBHBIX ~ YMEHUM W  HABBIKOB IO

TexHonorus POrPaMMHUPOBAHHUS
OHOJIOTUYECKUX CUCTEM

MCIHUKO
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7.2 Onucanue nmokasareJsiei u KPUTEPUEB OLICHUBaAHUA KOMIIeTeHIIUil Ha PA3JTHYHBIX 3Talrax ux
(l)OpMHpOBaHI/IH, OIMHCAHMEC HIKAJI OCHUBAHUSA

Kon [Tokazarenu Kputepuu u nikana oneHMBaHUsT KOMIETEHIIMI
KOMIIETEHIINK/ | OLEHUBaHUS Bricokuii ypoBeHb
aTaI komnerenumii | 110pOTOBBIH YPOBEHD | [TponBHHYTEI ypOBEHD («OTIMYHOY)
(«yIOBIETBOPUTEIIBHOY ) («xopor1oy)
1 2 3 4 5
[1K-4/ [1K-4.3 - Buamsp: npaBujia 3Hams: TONOJHUTEIHLHO
HayalbHBIA 1 (OCYIIECTBISET [PabOThI c K
OCHOBHOM 00paboTKy OHOJIOTHYECKOM [IOPOrOBOMY  YPOBHIO3Hamb:
MEIUIIMHCKUX  [MHpOpMaIUei Opy |MpaBwia paboThl C |IOMOJHHUTEILHO K
CHUTHAJIOB M |[IOMOLIM s3blka PythonMeauumHckoi [POJABUHYTOMY
n300pakeHU  |Ymems: BBIMOJHATH [MH(pOpMaluei IPU |[ypOBHIO  TIpaBHIIA
MepBUYHYI0  00paloTkyjmomomu s3bika PythonpaGorer ¢ Memuko-
MEIULMHCKUX CHUTHAJIOB|YMemb: OHOJIOTrN4YEeCKON
[IpX  [OMOLIM  SA3BIKAJIONOJHUTEIBHO K [uHbopManueil  mpu
Python [OPOrOBOMY  YPOBHIO[IOMOILX A3bIKa
\Bnaoemv (unu HmempBbIIONHATL nepBUUHYOPYthon Ymuems:
onvim OesamenbHocmu):|00padboOTKy NOMIOJTHUTENBHO K
HAaBBIKAMU ~ HAaBBIKAMH  |[METUIIMHCKUX [POJABUHYTOMY
paboThI Ha [M300pakeHuit IPH  |YPOBHIO BBINTOJHATH
[1EpCOHAIBHOM nomomy si3plka Pythonnepsuunyro
KOMIIBIOTEPE, \Braoemp (uru  |0OGpabOTKyY M aHAIM3
[103BOJISIFOIIMMU Umemp onbim |[MEIUIMHCKHUX
BOCII0JIb30BaThCS oesamenbHoCmu): CHUTHAJIOB U
COOTBETCTBYIOILIUMU TOTIOTHUTEIBHO K |M300pakeHud npu
MaTeMaTH4YeCKUMHU [IOPOTOBOMY  YPOBHIO[TOMOIIH A3bIKa
MoJeIAIMU  00pabOTKM |[HaBbIKamMu paOoTel  HaPython Biaodemo
MEIULUHCKUX CHTHAJIOB[IIEPCOHAIIEHOM (wnu
py  TOMOIIM  SI3BIK |[KOMITBIOTEDE, \HUmembs onvim
Python MIO3BOJISIOIIUMHU Oesamenvnocmu):
BOCIIOJIb30BaThCS TIOMOJTHUTENBHO K
COOTBETCTBYIOLIUMHU IPOIBUHYTOMY
MaTeMaTHIeCKUMHU YPOBHIO HaBBIKAMU
MeTogaMu  00pabOTKUPaGOTHI Ha
METUIMHCKUX CUTHAJIOBIEPCOHATLHOM
Opd  TOMOINM  SI3BIKKOMITBIOTEPE,
Python MO3BOJISIOIIUMU
BOCIIOJIb30BaThCs
COOTBETCTBYIOLUMHU
MaTeMaTHIeCKUMHU
MOJIETIIMU u
MeToaamMu 00paboTKH
MeTUITTHCKUX
CHTHAJIOB "

N300paKeHU  TMpH
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MTOMOIIIH SI3BIK
Python

[1K-5/ [1K-5.3 - Bnamp: eCTECTBEHHO- 3Hamp: TONOJHUTEIBHO

HayaJbHbIM U |[AHAMM3UPYET  [HAYYHBIE METOJbI K [Bnamo:

OCHOBHOM pe3yJIbTaThl VCCIICIOBAaHUHN YMemsb: [OPOTOBOMY  YPOBHIOJIONOJHUTEIBHO K
€CTECTBEHHO-  [aHAJIM3UPOBATH MEIMKOOUOJIOTUYECKHUE, [TPOJBUHYTOMY
HAyYHBIX, PE3YIIbTATHI METOJIbI UCCIICIOBAaHUIYPOBHIO  KJIMHHUKO
MEINKO- €CTECTBEHHO-HAYYHBIX  |Ymemb: TMarHOCTHYECKHE,
OMOJIOTUYECKH X,CCIIeIOBAaHUI U |IOTMOJIHUTEIBHO K [MOMyJISUOHHbIE

KIIMHUKO- [pa3paboTok Bradems  [MOpPOTOBOMY  YPOBHIOMETOJIbI
nuarnoctuueck |(wiu Hmems onvim QHATM3HPOBATH MCCIIEIOBAaHUM
uX, DessmenbHocmu): pe3yNnbTaThl  MENUKO |Ymems:
[MOMYJISIIIMOHH BIXHABBIKAMA ~ OKa3aHUS |[OMOJOTUYECKHIX JTOTIOTHUTEIBHO K
VCCIIeIOBaHUM HUH(POPMAIIOHHO- M CCIIe/IOBaHUM U [IPOABUHYTOMY
pa3paboToOK UISAHATTUTUYECKONW TOMOIIHpa3paboTok Bradems  |ypOBHIO
OKa3aHus npu (unu |aHamM3UpPOBATH
WH()OPMALIMOH  [BHEAPCHUH pe3ynbTaToBHMmems onvim [pe3yJibTaThl KIMHUKO-
HO- €CTECTBCHHO-HAYUYHbBIX  |0esamebHOCIu): TMarHOCTHYCCKHUX,
QHATUTHICCKO WHUCCIIeIOBAaHUI U |IOTOJIHUTEIIBHO K |[HOMyNSALIMOHHBIX
[TOMOLITH npupa3paboTOK B MPAKTUKY [[TOPOTOBOMY YPOBHIO  |[MCCJEIOBAaHUH U
BHCIPCHUU  UX HaBBIKAMH  OKa3zaHWs [pa3paboTok Birademw
pEe3yNbTaToOB B uH(GOPMaIMOHHO- (wnu
[IPAKTUKY aHaJIMTHYeCKOU noMoIuuHmems onoim
IPU  (0eamenbHoCmu):
BHEPECHUU PE3yIbTATOB [TOMOJIHUTEIBHO K
MEIMKOOMOIIOTUYECKUX [[IPOJBUHYTOMY
WCCJIC/IOBAHHIA U |[YpPOBHIO HaBBIKaMU
pa3paboTok B |OKa3aHUS
MTPAKTUKY uH(GOPMaIMOHHO-
AHAITUTHYECKON
MOMOIIIH npu
BHE/IPCHUN
pe3ynbTaTOB
KITMHUKO-
TUarHOCTHYECKHUX,
MOYJISIITHOHHBIX
VCCIICIOBAaHUN U
pa3paboToK B
MPAKTUKY
[1K-5.4 -
PazpabartbiBaer 3Hamp: NOTIOTHUTENBHO |3HaAmb:
MaTeMaTHYeCK |JHamb: MaTEMATHUECKUE K |IOMOJHUTENBHO K
vie MOJIETI  [MOJENN [MOPOTOBOMY YPOBHIO  [IPOJIBHHYTOMY
GYHKIIMOHUPO  [(DYHKIIMOHUPOBAHUS MaTeMaTHYeCKHe YPOBHIO
BaHUs OPTraHOB MOPTaHOB W CHCTEM, [MOJEITH MaTeMaTHIeCKHE
cucteM, |(pU3NOTOTUYECKUX (YHKITMOHUPOBAHUS MOJIEITH
¢u3nonoruyec  [MpoeccoB OpraHOB M  CHCTEM, |QYHKIIMOHHPOBAHUS
KHX, Ymems: pazpabatpiBaTh0MOPHU3NUIECKIX OpPTaHOB U CHCTEM,
OrodU3NUecKH X MaTeMaTHUYEeCKHEe MOJAEIHUIPOLECCOB Ymemp: MOMYJISIIIMOHHBIX
U |(GYHKIIMOHUPOBAHUS TOTIOTHUTETHHO K [[IpoleccoB Ymembs:
MOMYJISIIIMOHH BIXOPTaHOB ¥ CHCTEM, [[TOPOTOBOMY  YPOBHIOJIOTIOJIHHUTEIBLHO K
[TPOLIECCOB (hM3HOTOTHYECKHIX a3zpabaThIBaTh MPOJBUHYTOMY
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C MOCJIEAYIOMIEH [IPOLECCOB NPU MOMOIIMMATEeMAaTHYECKHUE YPOBHIO
DKCIICPUMEHTa  [MaTeMaTHYECKUX MOJIeNIN pa3pabaThIBaTh
NTbHOM u [oubmmorex s3bIKa  [(DYHKIIMOHUPOBAHUS MaTEeMaTUYECKHE
KuHU4eckor  |Python OpraHOB UM  CHCTEM, [MOJEIH
arnpoOaruei \Bnaoems (uiu Umems  [0MOU3NIECKUX (YHKIMOHUPOBAHUS
onvim dessmebHOCMU): [IPOLIECCOB IpU |OPTaHOB U CHCTEM,
METOaMU TOMOIITA HOMYJISITHOHHBIX
OKCIICPUMEHTAIBHON U [MaTeMaTHYECKUX MPOIIECCOB npu
KIIMHUYECKOW anpoOammu [Ou0IrnoTeK SI3BIKA  [IOMOILHA
pa3paboTaHHBIX Python Bradems (uru |[MaTemMaTHuecKux
MaTeMaTHIeCKHX \HUmembs onvim [OMONIMOTEK  s3BIKA
MozeIen deamenvHocmu): Python Brademos
(YHKITMOHUPOBAHUS TOTIOJTHUTEIHHO K (wnu
OpraHOB ¥  CHUCTEM, [[IOPOTOBOMY  ypoBHIOHmems onvim
(bU3MOTOTHYECKUX MEeTOAaMHU oeamenpHoCmu):
[TPOIIECCOB DKCHEPUMEHTAIbHON  M|TOTOJIHUTEIBHO K
KITMHUIECKOU [POJBUHYTOMY
arnpoOaruu YPOBHIO METOJIaMHU
pa3paboTaHHBIX PKCIIEPUMEHTAILHOM
MaTeMaTHYECKUX 1%} KJIMHUYECKON
MoJieen anpobanuu
(YHKIIMOHUPOBAHUS pa3paboTaHHBIX
OpPraHOB M  CHUCTEM, [MaTeMaTHYECKHX
OMO(PU3NIECKIX MOeJIEN
[IPOLIECCOB (YHKIMOHUPOBAHUS
OpPr'aHOB U CHCTEM,
HOIYJISITHOHHBIX
MPOIIECCOB
[1K-6/ Snamo: SI3BIK Snamo:
HavaIbHBIN 1 [POrpaMMUPOBAHUS NIOMIOJTHUTEIIBHO K
OCHOBHOM I1K-6.1 - |Python 3Hamp: NOTIOTHUTEIHHO [IPOJIBUHYTOMY
O6pabatsiBacT |Ymemsb: 0OpabaTbIBaTh K [YPOBHIO  MOJIYJH
DKCIIEPUMEHTA  DKCIIEPUMEHTAJIBHBIE [IOPOrOBOMY YPOBHIO  [pabOThI ¢ 6azamMu
TTbHBIC U |1aHHBIE NpOrpaMMHBIC MOJYJIM |TaHHBIX,  MOJYJIH
KJINHUKO- \Bnademps (uru Umemo 00paboTKa [[TOMCKOBBIX CUCTEM
TMarHOCTUYECK |[OMbIM 0esame/ibHOCMU): |TaHHbBIX, VYmemn:
Wie TaHHbIC, B TOMHABBIKAMU pa0OThl HA  |CTATUCTUYECKHE MAKETHI IOMOJHUTEIBHO K
qrcie Ha MepCOHATBHBIX nporpamMm Ymemas: PO/IBUHYTOMY
[EPCOHAIBHBIX |[KOMIBIOTEPAX, C |IOTOJHHUTEIBHO K [yPOBHIO
KOMITBIOTEpAx, ¢ [MCIOJIb30BAHUEM KaK [[TOPOrOBOMY YPOBHIO  |00pabaThiBaTh
WCIIOJIb30BAaHN  [IIPOTPAMMHOIO 00pabaThIBaTh KIMHUKO-PKCIIEPUMEHTAIIbHBIE
eM Kak |oOecreuyeHus, Tak 1 0a3 |qMarHOCTUYECKHE 151 KIUHUKO
[IPOrPaMMHOTO  |TaHHBIX,  ITOMCKOBBIX |TaHHBIE TMarHOCTUYECKUE
oOecrieueHus, |CUCTEM \Braoemp (uru |nannbie Baademo
TaK u Hmemo onvim (nu
CIIELIMATTU3UPO OeamenvHocmu): \Umemo onvim
BaHHBIX SI3BIKOB TOTIOJTHUTETHHO K |0desamenvbHocmu):
[POrpaMMHUPOB MMOPOTOBOMY  YPOBHIOIOMOTHUTENHFHO K
QHMS, HaBBIKAMH pPAa0OTHIl  HAIIPOJIBHHYTOMY
CTAaTHUCTUYECKH X MepCOHATBHBIX YPOBHIO HaBbIKAMH
MaKeTOB KOMIIbIOTEpax, C [paboTHI Ha

nporpamm, 6a3

MCITIOJIb30BaAHHUEM KaK

ICPCOHAJIbHBIX
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TTAHHBIX, [IPOrPaMMHOI0 KOMITbIOTEPAX, c
[OMCKOBBIX o0ecreyeHus, Tak u MCIIO0JIb30BaHUEM
CUCTEM CTaTUCTUYECKUX S3bIKA

[aKETOB IPOrpaMM IPOTPaMMHUPOBAHUS
Python

[1K-7/ [1K-7.1 - Buamo: MPAKTUKH |3Hamb: TOTIOJTHUTEIBHO

HadainbHbIM 1 [Pa3pabaThiBaeT [McclieOBaHHMA K |3Hamo:

OCHOBHOM [IPAKTUKH, Ymems: pa3pabaTeiBaThIOPOrOBOMY YPOBHIO  [TOIOJHHUTEIBHO K
METObI U [OPaKTUKU  I1OJIyYE€HHBIEMETOABI UCCIEIOBAHUN |[IPOABUHYTOMY
[IpOrpaMMBbl, Ha OCHOBAaHHUU MEAMKO-|Ymemp: YPOBHIO ITPOrpaMMBbl
[OJTyYCHHBIE HA |[OMOJIOTUYECKUX TOTIOJIHUTEIBHO K [MCCIel0BaHUI
OCHOBAHUU HiCClIeI0BaHUM [IOPOTOBOMY YPOBHIO  (Ymemp:

MEINKO- \Bnadems (uiu HmemppazpabaTbiBaTh METOJBL, |IONOJHUTEIIEHO K
OMOJIOTUYECKU X |onbim  OesameabHOCmu):|I0JTyYeHHbIE Ha [IPOIBUHYTOMY
VICCIIC/IOBAaHUM, [METOaMu U1 [OCHOBAaHMM MEIUKO- YPOBHIO
U1 pealin3alliy [peal3allii  OTKPBITUHOMOJIOTHYECKUX pa3palaThIBaTh
OTKPBITHI (yHIaMEHTaJIbHOW HAayKUUCCIIeJOBaHUI IPOTPaMMBI,
(dbyHIaMeHTalb  |[B MpakTHUecKoi chepe  |Bradems (unu  |momyyeHHBIC Ha
HOW HayKu B \Umemp onvim |OCHOBAHUU MEIUKO-
MPAKTUYECKON OesmenvHoCmU): OHOJIOTNYECKUX
cepe NTONIOJTHUTEIBHO K [MCCIe0BaHUI
[HOpPOrOBOMY YpOBHIO  |[Bnademsw (wru
nporpamMamu Uit [Mmemo onvim
peaiv3allii OTKPBITUI |dessmenbrocmu):
(byHIaMEeHTaJIbHOM JIOTIOJIHUTEIBHO K
HAyKH B IPAKTUYECKON [[IPOJBUHYTOMY
cdepe YPOBHIO METOJIaMHU U
porpamMMamu JUist
peauzanuu
OTKPBITHI
byHIaMeHTalIbHON
HayKU B
MpakTUuecKon chepe
3Hamb: CTaTUCTUYECKHE
[TaKEThI Ymems: Snamo:
00pabaTbIBaTh JTOTIONIHUTEIBHO K
[1K-7.3 - ]PKCHiepUMEHTaJIbHbIE 3Hamb: TOTOIHUTEIBHO [IPOABUHYTOMY
OOpabaTbiBaeT |[JaHHBIE W  PE3YJIbTAaThl K |YPOBHIO A3BIK
PKCIICPUMEHTa  [MEIUKO-OMOJIOTHYECKUX [[IOPOTOBOMY YPOBHIO  |[IPOTPAMMHUPOBAHHS
ITbHBIE JIAHHBIE U [UCCIICIOBAHUN C [A3BIK Python,
pE3yJIBTATHI MCII0JIb30BAHUEM pOTrpaMMHUPOBaHUS CTaTUCTUYECKUE
MEUKO- CTaTUCTHUYECKUX MaKkeToB Python Ymems: [aKeTbl Ymems:

OMOJIOTHYECKH X
HCCIICTOBAHUM C
HCIIOJIb30BaHU
eM
CICUATAZUPO
BAHHBIX SI3BIKOB
[POrpaMMHUPOB
AHUS,
CTAaTUCTHYECKH X

MMaKeTOB,

\Bnaoemv (unu Hmems
OnvIm OesamebHOCMU):
MeTogaMu  00pabOTKH
OOJIBIIMX JTAHHBIX

ITOITOJTHUTEILHO K
[MOPOTOBOMY YPOBHIO
00pabaThIBaTh
DKCTICPUMEHTAIbHBIC
TaHHBIE U PE3yJIbTaThl
MEIUKOOMOIOTHUECKAX
HCcCleI0BaHuM C
HCIIOJIL30BAHUEM SI3BbIKA
[IPOrpaMMHUPOBAHUS
Python

JIOMOIHHUTEIIFHO K
MPOIBUHYTOMY
YPOBHIO
0OpabaThIBaTh
PKCIEPUMEHTAIbHbBIE
maHHbIe u
pe3yabTaThl MEJIUKO-
OMOJIOTMYECKHX
HCCIICIOBaHUM C
HCIIOJb30BaHIEM
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METOJIOB \Braoemo (unu  |g3BIKA
00paboTKH \HUmembs onslm |[IPOTPAMMHUPOBAHHS
OOJTBIITUX OeamenbHOCMU): Python,
TaHHBIX, a TOTIOJTHUTEILHO K |CTaTUCTHYECKHUX
TaKKe MOPOrOBOMY  YPOBHIO[TAKETOB
TEXHOJIOTHI TEXHOJOTHSAMU \Braoemp (unu
OTKPBITHIX OTKPBITHIX IAHHBIX \Umemo onvim
MaHHBIX deamenbHOCmu):
JOTIOJTHUTEILHO K
[POJIBUHYTOMY
YPOBHIO METOJIAMH
00paboTKH OOTBIINX
TaHHBIX, & TAKKe
TEXHOJIOTUI
OTKPBITHIX JIAHHBIX
[1K-9/ [1K-9.5 - Buamo: METOIBI |3Hamb: SHamb:
HavyanpHbIM 1 |OcymiecTBiseT |0O0pabOTKU Pe3yabTaTOB |AOMOIHUTEIBHO K |[IOMOJIHUTEIBbHO K
OCHOBHOMU 00paboOTKy ¥ |MEIUKO-OHMOJIOTHYECKUX [TOPOTOBOMY YPOBHIO  [IPOJBUHYTOMY
aHaJn3 HCCIICIOBAaHUI IpU  [METOJIBI aHajan3a [ypOBHIO METO/IbI
pe3yIbTaTOB oMoy si3eik Python  [pe3ysibTatoB Meauko-  j0OpaboTku u
METUKO- Ymems: ocymiecTBIATh  [OMOJIOTHUECKUX aHaJm3a
Ouonorudyecku [00pabOTKY pe3ylbTaToOB [UCCIEAOBAHUNA  TMPHU  [PE3yIbTaTOB
X OMOJIOTHYECKUX mOMOIIH 36K Python  Memuko-
WCCIICIOBAHUN  |[MCCIEAOBAHUI upu  |Ymems: OMOJIOTUUECKHUX

oMoty si36ik Python
\Bnaoemo (unu Umemo
Onbvim 0eamelbHOCIUL):
si3pikoM Python s
aHaIM3a  pe3yJbTaTOB
OHOJIOrHYECKUX
HCCIIeJOBaHUI

noMoIu 36k Python
\Braoemb (wnu
\Umemo onvim
OeamenbHOCMU):
TOTIOJTHUTEIHLHO K
MOPOrOBOMY YPOBHIO
HAaBBIKAMHM  aHaJiu3a
pe3yJabTaTOB
MEIUITTHCKUX

W CCIIEIOBAHU I

TOTIOTHUTEIHHO K
MOPOTOBOMY  YPOBHIO
OCYIIECTBISTh
00paboTKy pe3yJbTaToB
MeTUITUTHCKUX
WCCIEAOBAaHUN  TIpHU

HCCIICI0BAHUI TIPH
[TOMOIIIH SI3BIK
Python Ymems:
JTOTIOJIHUTEILHO K
MPOJIBUHYTOMY
YPOBHIO
OCYULIECTBIISATh
00paboTKy
pe3yIbTaTOB METUKO-
OHOJIOTHYECKUX
MCCIIEI0BAHUM TIPU
TOMOIIIH SI3BIK
Python Braoemos
(nu
\Hmemp onsim
desamenbHOCmU):
JTOTIOJTHUTEILHO K
MTPOJIBUHYTOMY
YPOBHIO HaBBIKAMU
aHaJIM3a PE3yJIbTaTOB
METUKO-
OMOJIOTHYECKUX
HCCIE0BaHUN
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7.3 TunoBble KOHTPOJIbHBbIE 32JaHUSI WJIM WHbIE MAaTepHAJIbl, HEOOXOAUMBbIE IJsl OIEHKH
3HAHUI, YMEeHUIl, HABBIKOB M (WJIN) ONbITA JAeATEJbHOCTH, XapPaAKTEePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUSA
KOMIIeTEHIIUI B Mpolecce 0CBOEHUsSI OCHOBHOI NMpodeccuoHaIbHO 00pa30oBaTe/IbHOM MPOrpaMMbl

Tabmuma 7.3 - [lacmopT KOMILUIEKTA OLIEHOYHBIX CPEJICTB I TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

No Paznen (Tema) Kon TexHoorus OneHOYHbBIE CPEACTBA Omnucanue
n/n JUCLIAIIIMHEI KOHTpOJIMpyeMol |popMupoBaHusiHaumenoBanue | NoNe HIKaJl
KOMIIETCHITUH (HJIH 3aJaHUi |OLCHUBAHMS
e€ yacrtu)

1 2 3 4 5 6 7

1 |BBenenue B MJI, CPC,BC, BCPC, 3I1,1-15, 1: 1 |Cormacno
POrpaMMUPOBAHHUE Ha BI13 PT1, 9, 1-15, 1-ra6n.7.2
Python 15

[1K-4 T1K-5 I1K-6
2 |OcHoBubie cranmaptHbie[[IK-4 TIK-6 TIK-7[UIMJI, CPC,BC, BCPC, 3I1,]1-15, 1.6 |Cormacuo

MOTYJTH T1K-9 BII3 PT2 10, 1-15, ra6n.7.2
3 |[DiemeHTHI MJI, CPC,BC, BCPC, 3IL,|I-15, 1: |Cornacuo
(yHKIIMOHATILHOTO BII3 PT3, I1-15, 1 |ra6x.7.2
[IPOrPAMMUPOBAHHS. 15, 1-15
[1K-4 T1K-7, IIK-9
4 Dnements OOIT MU, CPC,BC, BCPC, 3I1,1-15, 2: 1 |Cornacuo
[1K-4 TIK-5), I[1IK-9 [BII3 PT4 5, 1-15, 1-ra6n.7.2
S [lncremwe aaropmtlyg 4 s e [nor  CPOBC BCPC SIS 206 [Cornacno
6 |OO0paboTka  TEKCTOB. MMJI, CPC,BC, BCPC, 3IL|I-15, 2: |CoriacHo
PeryssipHbie BhIpaKEHUS. BII3 PT6 - 15, 1 [ra6n.7.2
Unicode [1K-4 TIK-7 15
7 [PaboTa c TaHHBIMH B MJI, CPC,BC, BCPC, 3I1,1-15, 3: 1 |Cormacuo
pa3nIuuHbIX popmaTax BII3, PT7 o, 1-15,1 [ra6n.7.2
15,
I1K-4 T1K-7 I1K-9
8 |MHOIOIIOTOYHBIE [1K-4 TIK-6 IIK-7,MMJI, CPC, |BC, BCPC,1-15, 3: 6 |CormacHo
BBIUMCIICHUS TTK-9 PTS, 10, 1-15  |ra6n.7.2
9 |Co3nmaHue IpUIIOKEHUH C MJI, CPC,BC, BCPC|I-15, 3: |CornacHo
GUI [K-6 TTK-7 [TK-9 134 PT9, 3bT I1- 15, 1.15,Ta6n.7.2
1-20:
1-16

IIpumeyanue:
NMII - nzyuenue matepuanos jekiun; CPC - camocTosTenbHas paboTa CTy/I€HTOB,;

BJIP - Beinonnenue nabopatopHbix padot; [13Y - moaroroBka k 3auerty;

BC - Bompocs! ans cobecenoBanusi; BCPC - Borpocs! aist cobece1oBaHMs [0 CaMOCTOSATEIbHOM
pabote cryaenTos; 311 - 3amuTa npakTuueckoi padboTsl B hopme BOpocoB st cobecenoBanus; PT -
pyoexusiit TecT; 3BT - 3aueTHOe G1aHKOBOE TECTUPOBAHUE

ITpumMepbl TUMTOBBIX KOHTPOJIBHBIX 3aJaHUN JJIsl MPOBEJCHUS TEKYIIETO KOHTPOJIS yCIIEBAeMOCTH

Bonpocsl pasi  coGecenoBanusi mo pasgeny (teme) aucuumiauHbl 1 «BBenenue B
nporpamMupoBanue Ha Python»

1. Yro takoe Python?
2. Kakwue ObIBatoT 1uKIIbI B si3bike Python?
3. s 9ero HyXeH MEXaHU3M UCKITIOYCHHS?
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Ha3zoBute dyersipe 0a30BBIX THIA JaHHBIX B s3bike Python.
[Touemy oHUM HaA3BIBAIOTCS OA30BHIMU?

Uro Takoe 001aCTh BUAUMOCTH IEPEMEHHBIX ?

Python — uHTeprnpeTHpyeMbIii I3bIK MM KOMITHIAPHYEMBbIi?
Kak ucnosb3oBars BcTpoennbie koyutekmuu (list, set, dictionary)?
Yro Takoe introspection?

0. Yro Takoe MHIEKCHI?

1. Yro Takoe cioBapb B Python?

12. B 4em pa3HHIIa MEXAY CIIUCKOM M KOpTEKeM?

13. Yro Takoe ¢pyHkuus map B Python?

14. Kak co3nate nmyctoit kinacc B Python?

15. Kak npeo6pa3oBarb CIHCOK B CTPOKY?

RR©O©o~N A

Bompochl st co0ecenoBaHuUsi MO NpakTudeckomy 3aHaATHi0 1 «BBemnennme B S3BIK
nporpammupoBanus Python»

S3pik porpammupoBanus Python: onucanue u dpunocodus.
Onwumute mpaBuiia MOCTPOSHHUSI UMEH MEPEMEHHBIX B si3bIKe Python.
Yro Takoe anroputm?
[lepeuncnure U 0OOBSICHUTE CBOICTBA aJITOPUTMA.
Kakue cymiecTByOT croco0sl 3amucu anroputMoB? Kakue U3 HUX, IO BalleMy MHEHUIO, Yallle
npuMeHsitoTcs Ha npaxktuke? [Touemy?

6. Pacckaxute o pabote onepartopa BeiBoga Python.

7. UeM oTAMYAIOTCS TEKCTOBBIE W JBOMYHBIC (DAIIbI 1O BHYTPEHHEMY conepkaHuio? MOXHO JH
CKa3aTb, YTO TEKCTOBBIN (ailll - 3TO YaCTHBIN CIIy4ail TBOMYHOTO (aiina?

8. Uem oTIM4arOTCS pa3BETBISIOMINECS aJTOPUTMBI OT JIMHEHHBIX ?

9. Yro Takoe copTupoBKa?

10. Ha kakoii ujee OCHOBaH METOJI ITy3bIpbKa? METO,1 BEIOOpa?

11. Kakwue yncia Ha3bIBAIOT ClydaifHBIMU? 3a4eM OHU HY)KHBI?

12. Yro Takoe daittoBas nepemenHas? [louemy it paboThI ¢ ailioMm HCIIONB3YIOT HE UM (aiiiia, a
¢ailnoByro nepeMeHHy0?

13. CpaBHHTE MOHITHS «MACCHB» U «MaTPHIIA»

14. Yo Takoe riaBHas v MOOOYHAS TUATOHAIU MATPUIIBI?

15. UYro Takoe «mocneaoBaTeNbHBINA JOCTYI K JaHHBIM»?

AR

Bonpocsl asi cofeceoBaHusI MO CAMOCTOATEJbHOH padoTe CTYIeHTOB IO pasjaeiay (Teme)
aucuuminnbl 1 «Bumkers: Button, Label, Entry Radiobutton u Checkbutton. Ilepemennsbie Tkinter»

1. Kakoii knmacc Tkinter cOOTBETCTBYET BUIXKETY JUIs 110JIs BBOjA?

2. Kakoii kiracc Tkinter cOOTBETCTBYET BHIDKETY JJIST HAIAITHCH?

3. Kakoii kiacc Tkinter cOOTBETCTBYET BUKETY /7S BbIBOJIAa TpapUUECKUX TPUMUTHBOB?

4. Kaxoil knacc Tkinter cOOTBETCTBYET KHONKE Ul NMPEACTABIEHUS OJIHOTO M3 albTEPHATHUBHBIX
3HAYEHUI?

5. Kaxkoit kmacc Tkinter cOOTBETCTBYET KHOIIKE JIsl MPEACTaBICHUS MHOTOCTPOYHOTO TeKcTa (0e3
BO3MO>XHOCTH pEJaKTUPOBaHUs)?

6. Kaxoii mabaoH MOKHO HCIIONTB30BaTh JIJIsl COOBITHS, TIPH KOTOPOM KjaBuma FS5 Haxumaercs: nmpu
Haxkatoi knasuire Shift?

7. Kakoil mabioH MOKHO UCHOIb30BaTh Ui COOBITUS, IPH KOTOPOM KiaBuila F5 Haxkumaetcs npu
Ha)XKaToOM MpaBOM KHOIKE MBIIIN?

8. Kakoii mab10H COOBITHSI MOKHO UCTIOIB30BATH IS TIEpeXBaTa HaXKaTHs KJIABHIIH ITPOOen?

9. Kakoii mabi10H MOXKHO MCIIONIB30BaTh /Uil COOBITHS TBOMHOTO LIeTYKa JIEBOW KHOIKHU MBIIIH?

10. Kako#i mabioH MOYKHO HCHOJB30BATH JUISI COOBITHS — TPOHHOTO MIeTYKa TPaBOW KHOIKOM
MBIIIH?

11. Komanpja Al OYUCTKY OKHA PUCOBAHMSI B UCIIOJIHUTEIE “depenanika’.
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12. Komanna Python s nomydenus Bcex GyHKIUHN, 00ecreunBacMbIX MOyJIeM?

13. Kakoit komanmoit moayis Turtle Mo>kHO 3a1aTh 1IBET mepa’?

14. KakoBo ocHOBHOE npeaHa3HayeHue Moayns Tkinter?

15. B kakoMm KaTajore Iocjie YCTaHOBKM makeTa python-dOC HaxOAMTCS OpHUTHHAIbHAS
JOKYMEHTaus?

TecroBble 3a1aHus Mo pasaenay (Teme) IucHUIIHHBI 4 «aeMeHTbI OOID»

1. Pa36uenue nmporpamMmbl Ha 00ObEKThI Ha3bIBACTCS:

a) aOcTpakiueit

b) nmexommosuiueit

C) HHKaTCyJsIHuen

d) momumoppuzMom

2. CokpeiTHe HH(pOpPMAIMM O BHYTPEHHEM YCTpOCTBE 00BEKTa, IpU KOTOPOM Bcsi pabora ¢

00BEKTOM BeJIETCS TOJIBKO uepe3 00IIeI0CTYIHbIA HHTEpdeiic Ha3bIBaeTCs

a)
b)
c)
d)
3.
a)
b)
c)
d)
4,
a)
b)
c)
d)
S.
a)
b)
c)
6.
a)
b)
c)

a0cTpakiuen

IEKOMITIO3ULINEN

MHKAaICyJsauuen

arperamuein

UTo U3 HMKETIePEUNCICHHOTO HE sBJsieTcs 00bekToM B Python?

byHKIHS

METO/T

KJ1acc

orepaTop

Uro npencrapiisier co00it 00bEKTHO-OPUSHTHPOBAHHASI TPOTrpaMMa ¢ TOUKH 3peHust Teopuu OOI1?
HA0Op UHCTPYKIMM [T TIOCTPOCHHSI 0OBEKTOB

Ha0Op 00BEKTOB, KOTOPBIE MTOCHIIAIOT APYT APYTY COOOIICHNUS

JEeKJIapaluy TUIIOB 00BEKTOB

JIeKJIapaluy KJaccoB 0OBEKTOB

Kakoe yrBep:xieHre He BepHO (¢ Touku 3peHus Teopun OOIIL:

BCE OOBEKTHI OTHOTO THUIIA MOTYT IPUHUMATD OJTHU U TE K€ COOOIIECHUS

BCE€ 0OBEKTHI OJTHOTO THIMA MPUHAIEKAT OAHOMY KiIaccy

KaX/IbIii 0OBEKT UMEET TUTI

Ecnu B kitacce onpeneneH AecTpyKTop ¢ AByMs U OoJiee mapaMeTpamMu, To:

OyJneT creHepupoBaHa omuoKa, T.K. IECTPYKTOpP HE MOKET UMETh 00JIee OJJHOTO TTapaMeTpa
OyzeT creHepupoBaHO NPEAYIPEkIEHUE, U TAKOH IECTPYKTOP JOJKEH BBI3bIBATHCS TOIBKO SBHO
He OyleT CreHepUpOBAHO HU MPENYNPEKIACHUS, HA ONIMOKH; MPH HESIBHOM BBI30BE JAECTPYKTOPA

3Ha4yeHue napamerpa Oyzaer paBHo None

d)
SIBHO
1.
a)
b)
c)
b)
8.
a)
b)
c)
d)
9.
a)

IpenynpexaeHns He OyAeT CreHepUpOBaHO, HO TaKOW JAECTPYKTOP JOJIKEH BBI3BIBATHCS TOJBKO

B s3bike Python o0bexTamu sIBISIIOTCS:
HK3EMILIAPBI KJIACCOB U NIEPEMEHHBIE
SK3EMILIAPHI KJIACCOB, IEPEMEHHbIE U (PYHKIINU
JK3EMILIAPBI KJIACCOB, KIIACCHI U IIEPEMEHHbIE
BCE THUIBI JaHHBIX
JlecTpyKTOp Kiacca 3a1aeTcs METOAOM C UMEHEM:

del

delete

destr

destruct _
B s3bike Python nnkancymsmus nocturaercs:
IyTeM BBEJICHHS TIpaJaldil JIOCTYITHOCTHM JaHHBIX M METOJOB Kjacca, O0O0s3aTeNbHbIX K

HCITOJIB30BAaHHUIO
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SA3bIKa

c)
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MMyTEM YCTKOI'O pasACICHUA NAHHBIX W MCTOHNOB KJIaCCa HA 3aKPBITHIC U OTKPBITHIC CPCACTBAMU

MyTEeM COTJIAIICHUS MEXITY IPOTPAMMHUCTAMH 00 YCIIOBHOM 0003HAUYEHUH 3aKPBITHIX H OTKPBITHIX

NAHHBIX U OJeH

d)

10.

a)
b)

c)

HUKaK He JJOCTHUTaeTC
PAIMOIA OCTyI K aTpuOyTy Kiacca Hellb3s OIYYUTh, CCIIH:

nepes onpeieseHneM aTpuOyToM CTOUT HACHTH(UKATOp private

€CIIM UMl aTpuOyTa HAYMHACTCS C HOAYCPKUBAHMS M KOHYACTCS HA TOYEPKUBAHNE

€ClIi HuMA anI/I6yTa Ha4YHUHaACTCA C I[BOI>'IHOFO MNOAYCPKUBAHHUA W KOHYACTCA Ha HBOP’IHOC

IMOAYCPKHUBAHUEC

d)

11.

a)
b)
c)
d)

12.

a)
b)
c)
d)

13.

a)
b)
c)
d)

14.

a)
b)
c)
d)

15.

a)
b)
c)
d)

1.
a)
b)
c)
d)
2.

MpaBUJIaM:

a)

B s13bIke Python MOXHO TIONTyYUTh TPSIMOM TOCTYI K JTFOOOMY aTprOyTy
B s3p1ke Python BcTpoeHHBI MeTo 1 property() HCIIOIB3yeTcst IS
NoJy4eHus: THPopMauu 06 00BEKTe, METO KOTOPOTO BBI3BIBACTCS
NOJTy4YeHHUsT THPOPMALIUU 000 BCEX CBOMCTBaX 00OBEKTa, METOJl KOTOPOTO BBI3BIBACTCS
peanu3alyy J0CTyIa K ONpeeICHHOMY aTpHOyTY Kiacca Kak K CBOWCTBY
peanu3alyu JoCTyna K JII00bIM aTpulyTaM Kiiacca Kak K CBOMCTBaM
[Tpu nacnenoBanuu B si3pike Python:
MIOJIKJIACCHI HACIIEAYIOT BCE METO/IbI CyIepKiiacca
MOJIKJIACCHI HACIIEAYIOT BCE METO/BI CyIepKiacca, KpoMe CHEeHaaIbHO TOMEUEHHBIX
MIOJIKJIACCHI HACIIEAYIOT TOJIBKO CIIEIIUAILHO TOMEUYCHHBIC METO/IBI CyIepKiacca
MeToab! B si3bike Python He HacnemyroTcs
B s3p1ke Python MeTop siBisieTcst abOCTpaKTHBIM, €CIIH:
nepe1 ero onpeaesieHueM CTOUT KITF0UEBOE CIIOBO abstract;
€ro UMsI HAaUMHACTCS C IBOMHOTO MMOTYCPKUBAHUS
€CJIM OH IMOMEYEH Kak (@abstractmethod
B si3bIKe Python He cyiecTByeT BCTpPOSHHOM MPOrpaMMHOM pealin3aliii a0CTPaKTHBIX METOIOB
[TpoBepka Ha COBMECTUMOCTD THIIOB IIPOU3BOJHUTCS C TOMOIIBIO OTIepaTopa
is
isinstance
instanceof
B Python He cymecTByeT mogoOHOTO MexaHH3Ma
Uem oTnnyaroTcs B si3bike Python oObIuHbBIE MOAYTH OT MOYJIEH paciiupeHus?
TEM, YTO MOAYJIU PACIIMPEHHUS MOTYT COCTOSITh M3 HECKOJIBKHX (aiiyioB
CHOCcO0OM MOJKIIIOUEHUS K TITaBHOMY MOYITIO
SI3BIKOM TTPOTPAMMHPOBAHUS, HA KOTOPOM OHH HAIIMCAHBI
HUYEM HE OTIHYAOTCS

HTOroBLBIN TECT

(2 6amna) 3auem B XML npocTpaHcTBa MMEH?

JUIS. MApKUPOBKH TETOB C LENbI0 Oojiee y100HOro MoucKa

JUIsl coueTaHus B oqHOM okyMeHTe XML ¢ paznuunsivu DTD

IPOCTPaHCTBA UMEH MO3BOJISIOT YKa3bIBaTh ONMLUH JUISI IPUIIOkKEHUS, oOpabaThiBaromero XML
IIPOCTPAHCTBA UMEH MO3BOJIAIOT BKIIFOYATh OOHOTUIIHBIE X ML-10KyMEHTBI Ipyr B Apyra

(2 Oamnma) Tum mepeMeHHOM BO BpeMs BBIMOJIHEHHS CKPHUITA OIpPENeNseTcsl MO CIeIyIOIUM

THII HepeMCHHOﬁ SIBHO YKa3bIBACTCH IIPU ONPCACIICHUN HCpCMCHHOfI 1 HC U3MCHSACTCA B IPOLECCEC

BBIITOJTHCHHA CKpHUIITA

b)

THII nepeMeHHoﬁ SIBHO YKa3bIBACTCA IMPU ONPCACICHUN HCpCMeHHOﬁ U U3MCHACTCA TOJIBKO IpPHU

MIPUBEJICHNUN 3TOU MEPEMEHHOM K IPyromMy THITY

c)

THII HCpCMCHHOﬁ OIPCACIIACTCA TUIIOM IICPBOI'0 3HAYCHUA, KOTOPOC ObLIO el MMPUCBOCHO, U OaJiec

HE U3MCHACTCS
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d) Tum mepeMeHHON HM3MEHSETCS NMPH NMPHUBEACHUHM STON TMEPEMEHHOH K JPyroMy THILY, a TaKKe
MOJKET U3MEHATHCS B 3aBUCUMOCTH OT KOHTEKCTa UCIOIb30BAHUS 3TOU NIEpEMEHHOMN

€) THII IEPEeMEHHON U3MEHSCTCS TPU MPUCBAMBAHUK, HO HE MOXKXET U3MEHSTHCS B 3aBUCHMOCTH OT
KOHTEKCTa UCI0JIb30BaHUs 3TON IIEpEMEHHOM

3. (2 6anna) Kakue mapagurmel Python He mognepxuBaet?

a) JIOTHYECKOE MPOrpaMMUpPOBAHHE

b) cTpyKTYpHBI# CTHIIb

C) MOAYJIbHOE MPOrPAMMUPOBAHUE

d) rubpun napaaurm

4. (2 6amna) Yto OyaeT BBIBEACHO CIICAYIOMICH MporpaMMoit: a = 1

b=2
a,b=Db,aprinta b, a
a) 212

by 121

) 111

d 111121

5. (2 6amna) Kakoro tuna 3Ha4eHUE MMOTYYUTCS B PE3YIbTATE BHIYUCICHUS CIISIYIOIIETO BRIPAKCHUS:
")

a) str (cTpoka)

b) tuple (kopTek)

C) 9TO CHHTaKCHYECKas OIIMOKa

d) unicode (Unicode-ctpoka)

6. (2 6amna) Kakue Buabl Mmoayneit ects B Python?

a) MOJIYJIH U MaKEThI

b) oObryHBIC MOAYNH (HanucaHHbIe HAa Python) u Moaynu pacimpeHus

C) cTaHIapTHBIC U HECTAHIAPTHHIC

d) BcTpoeHHBIC M BHEIIHHE

7. (2 6anna) Kakas BctpoeHHast pyHKIHS BO3BpAIIAlOT B KAYECTBE 3HAYCHUS CIIOBaph?

a) dir()global()

b) enumerate()

c) vars()

8. (2 6amna) Kakue BcTpoeHHBIE PYHKIIUH CITyXaT AJis paboThl ¢ arpudyTamMu 0ObekTa?

a) hasattr(), getattr(), setattr(), delattr()

b) type(), intern(), del

c) callable(), super()

d) staticmethod(), classmethod(), property()

9. (2 6amna) Uro 0OBIYHO JeNIaeTcs Il BO3BpaTa 0oJiee OJJHOTO 3HAYCHUS U3 (QYHKITUHU?

d) HHYEro; BO3BPATUTh MOXKHO TOJIBKO OJTHO 3HAUYCHHE

b) Bo3BpalaeTcs KOpTeK 3HAYCHUN

C) 3HAYCHUSI MOXKHO BEPHYTh uepe3 00bEKThI, 3a1aHHbIC B CIIUCKe apryMeHTOB (kak B C/C++)

10. (2 6anna) U3 mpuBeIeHHBIX HIKE BBICKA3bIBAaHUH YKAKUTE HCTHHHOE:

d) Tepeln WCIOJNB30BaHHMEM IIEPEeMEHHON OHa JODKHA OBITh ONpe/eNieHa C yKa3aHWeM THIa U
MHUIHAIH3HPOBAHA KAKUM-ITHO0 3HAUECHHEM

b) nepen ucmonb30BaHNEM MIEPEMEHHO OHA JIOJDKHA OBITH ONPE/eNieHa C YKa3aHUEeM THIIa

C) mepea HCIOJB30BAHUEM IMEPEMEHHONW OHAa [ODKHA ObITh WHHUIHATU3UPOBAHA KAKHM-JITHOO
3HaYeHUEM

d) mepemeHHbie He 00s3aHBl OBITh HMHHUIMAIM3UPOBAHBI KAKUM-THOO 3HAYCHUEM TEepe[
MCIOJIb30BAHUEM, A TUII IEPEMEHHOM ONpeieNsieTcsi B 3aBUCUMOCTH OT KOHTEKCTa

€) mepen UCIOJIb30BAHUEM TIEPEMEHHOW OHa OyJeT aBTOMATHYECKH MPOWHHIIHATH3HPOBAHA
3HA4YEHUEM 10 YMOJIYAHUIO

11. (2 6anna) J{st KOHTPOJIS HAJ BBHIIIOJHEHUEM YCIOBHOIO BeTBJIeHHUs (if) MOXKHO MCIIOJIB30BATH:

a) elseif
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b) endif

c) elif

d) continue

€) HHUYEro U3 BBIIICIEPEUUCICHHOTO

12. (2 6amna) Berpoennsiii MeTos civicka index() HCTIONb3yeTes AJIs:

d) HU3BJCUYCHHUS MEPBOTO HIEMEHTA CIHCKA C YKa3aHHBIM 3HAYCHUEM

b) mosyueHus UHIEKCA MIEPBOTO 3JIEMEHTA CIIHUCKA C YKA3aHHBIM 3HAUCHUECM

C) mMmOJyYeHUs WHACKCA MOCICTHEro 3JIEMEHTa CIIMCKA ¢ YKa3aHHBIM 3HaYeHHUEM

d) momydeHus criMcka HHIESKCOB JIEMEHTOB CIIMCKA C YKa3aHHBIM 3HAYCHUEM

€) MOJyYeHUs 3HAYCHUS JIEMEHTA CIMCKA 10 HHICKCY

13. (2 6amna) Mactpykmus for B s3pike Python:

a) Bceraa mepeOHpaeT JIEMEHThl apUPMETHUSCKON MPOrpecCH, MPUYEM IIar U YCJIOBHUS BbIXO/a
3aJIal0TCS MOJIb30BaTEIeM

b) Bceraa mepebupaeT 31eMEHThI apUPMETHUSCKON MPOTrPEeCCHr, MPUYEM IIar U yCIOBHUS BBIXO/a
(buKCcupoBaHHbIE

C) TpemocTaBiIsAET IOJHBIA BBIOOP MepedHpaeMoil IMOCIe0BATEIbHOCTH, MTEPATOpPa M YCIOBUH
BBIXOJIa ITOJI30BATEITIO

d) mnepebupaert ar00YIO MOCIEAOBATEILHOCTD B OPSIIKE, 33[aHHBIM MT0JIb30BATEIIEM

e) mepedOupaet 00YI0 MOCICI0BATEIBHOCTD B MOPSJIKE CIICIOBAHUS 3JICMEHTOB

14. (2 6anna) B s3p1ke Python nukiiom ¢ nmpenycioBueM sIBISIETCSA:

a) do-while

b) iterate

c) while

d) for

e) B s3bike Python nukia ¢ mpeaycioBueM He CYIIECTBYET

15. (2 6anna) OnepaTtop continue UCHOIB3YeTCS

a) B KauyecTBE MyCTOrO oreparopa

b) s mepexoma K ciaeayronieil UTEpaIiy IUKIa

C) Uit BBIXOJIA M3 IMKJIA

d) st Bo3Bpata U3 GYHKIHMH U TPOIOJKEHHSI IPOTPAMMBI C TOUKH €€ BBI30Ba

16. KommeTeHTHOCTHO-OpHUSHTHPOBaHHAS 3a/1a4a (6 0auioB).

Jlan olHOMEpHBIA MaccUB A 4YMCIIOBBIX 3HA4€HMH, HacuuThiBaromuid N anemeHnToB. Hailtu cpennee
apu(meTryecKoe FJIeMEHTOB MacCHBa.

IIoaHOCTBIO OLICHOYHEIE MaTepuaJibl U OLCHOYHBIC CPCACTBA IJIA IMPOBCACHUA TCKYHICTI'O KOHTPOJIA
YCHICBACMOCTHU IMPEACTABJICHLI B YMM 1o guciuIinHe.

TumnoBsle 3agaHus IJIsI IMPOBCACHUA HpOMC)KyTO‘IHOﬁ aTTeCTalnuu 06yan0mecsI

IIpomedxcymounas ammecmayus MO TUCHMILIIMHE TPOBOAUTCS B (hopMe 3ayeTa. 3aueT MPOBOJUTCS B
BUJIE OJJTAHKOBOT'O U/MITM KOMIIBIOTEPHOTO TECTUPOBAHMUS.

Jlisi TeCTUpOBAHUS MCIIONB3YIOTCS KOHTPOJIbHO-U3MepHTeIbHble MaTepuansl (KMIM) - Bompocsl u
3aJlaHusl B TECTOBOM (opMe, cocTaBisitone 6aHk TecToBbIX 3a1anuil (bT3) mo qucumniuze, yTBepKIeHHBIN
B YCTAaHOBJIEHHOM B YHUBEPCUTETE MOPSIIIKE.

[IpoBepsieMbIMM Ha MPOMEXKYTOUHON aTTeCTallMd D3JIEMEHTAMHU COJIEpPKAHUS SBJSIOTCS TEeMbl
JMCLUIUIMHBL, YKa3aHHbIE B pa3zene 4 HacToseil mporpaMmsel. Bee TeMbl nuctmminnel otTpaxensl B KUM B
paBHbIX 075X (%). BT3 BrimrouaeT B ceds He meHee 100 3amanuii u moctostHHO mononaseTcs. bT3 xpanuTcs
Ha OymakHOM Hocutene B coctrae Y MM u snextponHom Bujae B OMMOC yHuBepcurera.

JUist IpOBEPKU 3HaHuL UCTIONB3YIOTCS BOIIPOCH! M 3aJIaHHS B Pa3INYHbIX (opMax:

- 3aKphITOH (C BEIOOPOM OJTHOTO MM HECKOJBKUX MPABUIBHBIX OTBETOB),

- OTKpBITOH (He0OXOANMO BIHCATh MIPABUIIBHBIN OTBET),

- Ha yCTaHOBJICHHE NMPaBUJIbLHON MOCIEA0BATEIHLHOCTH,



25

- Ha YCTAaHOBJICHUSA COOTBCTCTBU.

Vmenus, naeviku (unu onvim OesamenbHOCMU) U KOMNEmMeHyuu MPOBEPSIOTCS C IMOMOIIBIO
KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX  3aJad  (CUTYyallMOHHBIX, HPOM3BOJCTBEHHBIX WM KEHCOBOIO
XapakTepa) ¥ pa3jIM4HOro BUJIa KOHCTPYKTOPOB. Bee 3aaun ABistoTcs MHOroxon0BbeIMH. HexkoTopsle 3anaun,
IIPOBEPAIOLINE YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHLUH, SIBJIAIOTCS MHOTOBAPUAHTHBIMU. YacTb yMEHHIH,
HAaBBIKOB U KOMIETECHIMI NpSIMO HE OTpa)keHa B (POPMYIHMPOBKAX 3a7ad, HO OHH MOTYT OBITh HPOSIBICHBI
00y4aroIUMHUCS MIPU UX PELICHUH.

B xaxnapni Bapuant KM BKIIIO4arOTCS 3a1aHUs 110 KAXKIAOMY IIPOBEPSIEMOMY JIEMEHTY COJIEPKAHUS
BO BCEX IEPEYMCIICHHBIX BbIlIe (OpMax M pazHOro ypoBHA cioxkHocTH. Takoi gopmar KM no3somser
OOBEKTHBHO ONPEACTUTh KAayeCTBO OCBOCHHUS OOYYAIOIIUMHCS OCHOBHBIX JJIEMEHTOB COJCPIKAHUS
JTMCLUHUIUIMHBL U YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

IIpumepbl THIIOBBIX 3aJaHUH /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu 00y4aommXxcst

3ajaHue B 3aKphITON opMme:

Kakas BcTpoeHHast GyHKIMS BO3BPALIAIOT B KAYECTBE 3HAUCHUS CJI0BAph?

a) dir()

b) global()

c) enumerate()

d) wvars()

3azaHue B OTKPBITON opme:

Jlnist gero HyxeH Moayib StringlO

3ajjaHKe Ha yCTaHOBJICHHE IPABUIIBHOM MOCIIE0BATEIbHOCTH,

Onpenenure NOpsA0K BBIITOJIHEHUS ONepaliil B yKa3aHHON UHCTPYKIUU?

A =3-5%4**(-3+2)

1) =

2) *%

3) +

4) *

5 -

3aiaHue Ha YCTaHOBJIEHUE COOTBETCTBHUS:

1 Yemy Oyzner paBHa mepeMEeHHas «C» II0CJI€ BBINOJHEHUS Mporpamm? YCTaHOBUTE IPaBUIIbHOE
COOTBETCTBHE:

a=20 b=3 b=a//b+b c=a%b+a c=22
a=22b=4b=a%bc=al/l(b+1) c=7
a=22b=4b=a%b+4c=a%b+1 c=5
a=28b=7c=al/lb+a c=32

KoMneTeHTHOCTHO-OpUEeHTHPOBaHHAS 3a/1a4a:
CocTaBuTh IporpaMMy BBOJA OLEHKM P, mosrydueHHOH yuammmcs, ¥ Bblgadn Tekcta «Momogen!»,
eciu P=5, «Xopomo!», eciiu P=4 u «Jlentsii!y, ecnmu P<=3
IToMHOCTBIO OLIEHOYHBIE MAaTEpHUANbl U OLICHOYHBIE CPEICTBA I IIPOBEACHHS IPOMEKYTOUHOU
aTTecTaruu o0yJaronuxcs mpeacTaBieHbl B Y MM 1o qucnurimHe.
7.4 MeTtoanueckue MaTepHalibl, oNpeae/somue NpoueIypbl OeHUBAHUS 3HAHUIN, YMEHMId,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIUX 3TANbl GOPMHUPOBAHUS KOMIIETEHIIUI
[Iponienypsl ~ OLleHUBaHHWsS 3HAHWH, YMEHUH, HABBIKOB W (MJM) OIBITa JAEATENbHOCTH,
XapaKTepU3yIOIUX 3Tanbl (OPMUPOBAHUSA KOMIIETEHLUH, PETryIUpYIOTCS CIEIYIOIMMUA HOPMAaTUBHBIMU
aKTaMU YHUBEPCHUTETA:
- Tlonoxenue I102.016 - 2018 «O GannpHO-pEHTHUHIOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB 00YUEHHUS
M0 JUCHMIUIMHAM (MOJYJIsIM) M MpaKTHKaM IPH OCBOGHHMU OOydaromMMHUCS 0O0pa30BaTENbHBIX
IIporpaMmy»;
- METOJMYECKHE YKa3aHMs, HCIOJb3yeMble B 00pa3oBaTelIbHOM IpOIECCEe, YKa3aHHBIE B CITUCKE
JIUTEpaTypHI.
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g mekywezo konmpons ycnesaemocmu 10 JUCHUIUIMHE B paMKax IEHCTBYIOIIEH B YHUBEPCUTETE
0aJIIbHO-PEUTHHTOBON CHCTEMBI IIPUMEHSIETCS CIIEAYIOIIUI MOPSIOK HAYHCICHUS 0aJUI0B

Tabauia 7.4 - Ilopsinok HauncieHus 0auioB B pamkax bPC

dopma KOHTPOIS MuHUMaITBHBIN OaJIT MaxkcuManbHbIN O6ast
Oasn puMeYaHue bann IIpUMEYaHue

1 2 3 4 5
Jlexums 1 «OCHOBHBIE 1 Hesnanue O6obiieit 2 [lonHO M3J1araer
cTaHgapTHbIe Moyau Pythony JacTH MaTepuasa MaTepual
Jlexums 2 «OCHOBHBIE 1 Hesnanue O6onbiieit 2 [lonHO M3J1araer
cTangapTHbIe Moyu Pythony JacTH MaTepuaa MaTepual
Jlexums 3 «ONEeMEHTHI Hesnanue O6opiieit [lonHO M3J1araer
(YHKIMOHAIBHOTO 1 4acTH MaTepuana 2 |marepmai
[IPOrpaMMHUPOBAHUS. »
Jlexuus 4 «Onements OOID» 1 Hesnanue O6opiieit 5 [lonHO M3J1araer

yacTH MaTepuasa MaTepual

Jlexums 5 «HucneHusie Hesnanue O6onbiieit [TonHo n3Jaraet
QIITOPUTMBI. Martpuunsie 1 yacTH MaTepuasa 2 |marepman
BBIYVICIICHUSI
Jlexus 6 «O6paboOTKa TEKCTOB. 1 Hesnanue 6obieit 2 [|[TomHO u3JIaraet
PerynspHubie BBIPAKCHUSL. yacTH MaTepualia MaTepHal
Unicode»
Jlekuus 7 «Pabora ¢ nJaHHBIMH B 1 Heznanue OOJIBLIEN 2 [ToxHO u3Jjaraet
pa3nuyHBIX (hopMaTax»» 4acTH MaTepHralla MaTepuall
Jleknna &  «MHOrOnoTOYHBIE 1 Heznanue OOJIBLIEN 2 [TomHO u3Jjaraet
BBHIYMCIICHHS 4aCTH MaTepHualia MaTepHrall
Jlexuus 9 «Co3nanue 1 Hesnanue  Gonblueit 5 [TonHo u3JlaraeT
npuioxxenuit ¢ GUIy 4acTH MaTepHraia MaTepuall
[IpakTHueckas paborta 1 BeimosHWwI, HO  HE BrinosHun 51
«BBenenue B SI3BIK 1 «GALTUTHID) 2 (GALTUTHID)
nporpamMMupoBanus Pythony
[IpaxTrueckas pabota 2 BeinonHuwi, HO  He Boinoanun 51
«MaremaTu4eckue OIlepalud B 1 «GALTUTHID) 2 (GALTUTHID)
Python»
[IpaxTrueckas pabota 3 1 BeinonHuwi, HO  He 5 Boinoanun 51
«Pabota co nukmnamu B Python» GaIUTII GaIUTUI
[IpaxTrueckas pabora 4 BeinonHmwi, HO  He Boinoanun 51
«DYyHKIUU W TpoUEnyphl B 1 «GaILUTUI 2 (GALTUTHID)
Python»
[IpakTueckas paborta 5 BeimosHw, HO  HE BrinosHun u
«Pabora c JBYMEPHBIMU 1 «GALTUTHID) 2 «GALUTHID)
MaCcCHBaMU»
[IpakTHueckas pabota 6 BeinonHmwi, HO  He Boinoaaun 51
«CTpyKTypa  BETBJICHHE B 2 «GALTUTHID) 4  |«3ammTHI
Python»
[IpakTrueckas pabota 7 05 BeinonHmwi, HO  He 1 Boinoaaun 51
«Pabora co ctpokamu B Pythony ' AT TIID «GATTUTII
[IpakTHueckas pabota 8 BeinonHmwi, HO  He Boinoaaun 51
«Pabota co CIIMCKaMH. 05 [T 1 («GALTUTHID
Onepanuu  HajJg  CHOUCKaMH B '
Python»
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CPC 05 M3maraer  marepuan 1 [lonHO U3JIaraeT
' HEIOJIHO MaTepua
Py6exublii TecT 1 JlaHbl MPaBUJIbHBIE JlaHbl  TIpaBHIIbHBIE
0,5 J|otBersr Ha 50% 1 orBetel Ha  100%
BOITPOCOB BOITPOCOB
Py6exxHblii TecT 2 JlaHbl MPaBUJIbHBIE JlaHbl  TIpaBHIIbHBIE
0,5 J|otBersr Ha 50% 1 orBetel Ha  100%
BOITPOCOB BOITPOCOB
Py6exHbIif TecT 3 Jlanbl MpaBUIIbHBIC JlaHbl  TIpaBWIbHBIC
1 orBetbl Ha  50% 2 orBetel Ha  100%
BOIPOCOB BOIPOCOB
Py6exxHbIii TecT 4 Jlanbl MpaBUIIbHbIC Jlanbl  TIpaBHJIbHBIC
1 orBetbl Ha  50% 2 orBethl Ha  100%
BOIPOCOB BOIPOCOB
PyOGexxHbIi TecT 5 Jlanbl MpaBUIIbHBIC Jlanbl  TIpaBHJIbHBIC
1 orBetbl Ha  50% 2 orBetel Ha  100%
BOIPOCOB BOIIPOCOB
Py0exHblii TecT 6 JlaHbl MPAaBUIIbHBIE JlaHbl ~ TIpaBUJILHBIE
1 orBetbl Ha  50% 2 orBetel Ha  100%
BOIPOCOB BOIPOCOB
Py6exublii TecT 7 0,5 |lanHbl MpaBUILHBIE 1  |lanbl npaBUIbHBIC
orBetbl Ha  50% otBeThl Ha 100%
BOITPOCOB BOITPOCOB
PyOexHbIi TecT 8 JlaHbl IpaBUIIbHBIE JlaHbl IpaBUIIbHBIE
0,5 J|otBersr Ha 50% 1 orBeThl Ha 100%
BOITPOCOB BOITPOCOB
Py0exHblii TecT 9 JlaHbI TpaBUIILHBIE JlaHbI TpaBUIILHBIE
0,5 J|orBersr Ha 50% 1 oTBeThl HAa 100%
BOIIPOCOB BOITPOCOB
Htoro 24 48
[TocemaemocThb 0 He nocetun  Hu 16 [Tocernn BCE
OJTHOTO 3aHSTHUS BaHSITHS
3auer 0 He otBetun HuU Ha 36 BepHo oTBeTn1 Ha Bce
OJINH BOTIPOC BOITPOCHI
HToro 24 100

Mna  npomedxcymounoi ammecmayuu 00yyarowuxcs, TPOBOAAUMOW B BHUAE TECTUPOBAHMUS,
UCIOJNIL3YETCS CIEAYIOIIas METOANKA OIICHUBAHMSI 3HAHUHM, YMEHUH, HABBIKOB U (MJIM) OMbITa ACSITETbHOCTH.
B xaxnom Bapuante KM - 16 3aganuii (15 BonpocoB u o/1Ha 3a/1a4a).

Kax b1l BepHbIil OTBET OLIEHUBAETCS CIEAYIOUIMM 00pa3oM:

- 3aJaHue B 3aKpBITOHN opme - 2 Oamna,

- 3ajJlaHue B OTKPBITON popme - 2 Oana,

- 3a/laHue Ha YCTaHOBJIEHHUE MPaBUIHLHON MOCIEA0BATEIHHOCTH - 2 Oasa,

- 3ajJlaHWe Ha YCTAaHOBJICHHE COOTBETCTBUS - 2 Oasia,

- pelleHre KOMIIETeHTHOCTHO-OPUEHTHPOBAHHOM 3a/1a4 - 6 OasoB.

MaxkcuManbHOE KOJTMYECTBO OAJIOB 32 TECTUPOBaHUE - 36 OaIoB.
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8 IlepeueHb OCHOBHOIl M JONMOJHUTEILHONH YueOHON JUTEepaTypbl, HE0OXO0AUMOTi
JJIAA OCBOCHUSA IMCHUIIMHBI

8.1 OcHoBHasi yueOHasi JJuTepaTypa

1. byiinaueB, C.K. OcHOBBI IporpaMmmupoBanus Ha si3bike Python [DnekTpoHHBIH pecypc]: yueOHOe
nocobue / C.K. byitnaues, H.}O. Boknar ; MunucrepctBo obpazoBanus u Hayku Poccuiickoit deneparum,
VYpanbckuii ¢enepanbHblii  yHUBepcUTEeT HMeHH T1iepBoro llpesmaenta Poccum b, H. Enbnmna. -
ExarepunOypr: M3natenbctBo Ypanbckoro yausepcutera, 2014. - 92 c.- Pexxum nocryna: http://biblioclub.ru

2. Cesepenc, Y. Beenenue B nmporpammupoBanue Ha Python [Dnextponnsiii pecypc] / U. CeBepeHc. -
2-¢ u3., uctp. - Mocksa: Hanmonansubiit OtkpeiTeiii YHauBepcuter « THTYUT», 2016. - 231 c. - Pexum
noctymna: URL: http://biblioclub.ru

3. Xaxaes, 1.A. [IpakTuky™m 1o anropuTMH3AIMK U IporpaMMupoBanuio Ha Python [DnekTpoHHbIi
pecypc] / U.A. Xaxaes. - 2-¢ u3 ., ucnpan. - MockBa: Hanmonansnbiit OTkpeIThii YHUBEpcuTeT «UHTYUTY,
2016. - 179 c. - Pexxum goctyma: http://biblioclub.ru

8.2 JlomoJiHUTe/IbHAsA yueOHAasl TUTepaTypa

4. Cysu, P.A. fI3pik nporpammupoBanus Python [Onextponnsiii pecypc]/ P.A. Cy3u. - 2-e uza., ucmp.
- MockBa: Nurtepuer-Yuusepcuter Muadopmammonnsix Texnomormid, 2007. - 327 c. - Pexum nocryma:
http://biblioclub.ru

5. Sweigart, A. Pa3paboTka KOMIBIOTEpHBIX HTp Ha si3bike Python [Dnextponnsli pecypc] / A.
Sweigart. - 2-e uzn., ucmnp. - Mocksa: Haunonansabiit OTkpbiTeiii YHHBepcuTeT «MHTYUT», 2016. - 505 c. -
Pexum noctyna: http://biblioclub.ru

6. byitnaues, C.K. [IpuMeHeHNE YNCICHHBIX METO/IOB B MAaTEMAaTUYECKOM MOJICIUPOBAHUH: YUeOHOE
nocobue [Dnekrponnsiit pecype] / C.K. Byitnaues; nayd. pen. 10.B. Ilecun ; MuaHCTEpCTBO 00pa30BaHUS U
Hayku Poccuiickoit @enepanuu, ¥Ypaabckuil GpenepalibHblil yHuBepcuTeT M. nepBoro [Ipesunenta Poccun b.
H. Enpiuna. - ExarepunOypr: M3narensctBo Ypanbckoro yHuepcurera, 2014. - 72 c. - Pexxum gocryma:
http://biblioclub.ru/

7. Wenynpko B.M. SI3pIk mporpaMMHpOBaHUs BBICOKOTO ypoBHsI Python. ®@yHKIUM, CTPYKTYpHI JaHHBIX,
JIOTIOJIHUTENIbHBIE MOAYIH [DneKTpoHHbIH pecypc] : yueOHoe mocobue / Illemyapko B.M.— DnekTpoH. TeKCTOBbIE
nanHele. - PoctoB-Ha-Jlony, Taranpor: M3natensctBo KOxHOTO denepansnoro ynusepcurera, 2017.— 107 c. - Pexum
nocrtymna: http://www.iprbookshop.ru

8. Kocosa, E.H. KomnbroTepHble TEXHOJIOTUH B HAYYHBIX HCCIICIOBAHMIX [ DJICKTPOHHBIN pecypc] : yueOHoe
mocooue / E. H. Kocora, K. A. Karko, O. B. Bensry u ngp. ; denepanbHoe rocydapCTBEHHOE aBTOHOMHOE
00pa3oBaTeibHOE YUPEKICHUE BhICHIEro MpodeccrnoHanbHoro obpasosanusi «CeepoKaBkasckuil ¢enepanbHbIl
YHHBEpCUTET», MUHUCTEPCTBO 00pa3oBanus U Hayku Poccuiickoii @enepanmu. - CraBponons : CKOY, 2015. - 241 c. -
Pesxxum mocryna: biblioclub.ru

9. Cammepduna, M. Python Ha mpaktuke [DnexkrponHslil pecypc] / Mapk Cammepduna - Mocksa: JJMK
IMpecc, 2014. - 338 c. - Pexxum moctyma: https://www.studentlibrary.ru

10. Makkunny, Y. Python u ananus nanHbIx [DnekTpoHHBIH pecypc] / Yac Makkunmu - Mocksa: JIMK Ilpecc,
2015. - 482 c. - - Pexxum poctyma: https://www.studentlibrary.ru

11. TI'ypukos, C.P. OcHOBBI ajiropuTMu3alud ¥ HporpaMMmupoBanus Ha Python [DnexTpoHHbI pecypc] :
yueObHoe mocobue / C.P. I'ypukoB. - MockBa : ®OPYM : UHOPA-M, 2020. - 343 c. - Pexum nocryna:
https://znanium.com

8.3 IlepeueHb METOAMYECKUX YKA3ZaHU

1. S3bik Python [DnexkTpoHHBIH pecypc] : METOAMYECKHE YKa3aHUS K IMOBEIEHUIO MPAKTHYECKUX
3anstult / FOro-3arm. roc. yH-T; coct.: JI.B. Ctapomy61ieBa. - OnektpoH. TekcToBsie faH. (5979 Kb). - Kypck :
03IV, 2021. - 64 c.

2. SI3pik Python [DnexTpoHHBII pecypc] : METOAMYECKHE YKa3aHHs K CaMOCTOSTEIhHON pabdote /
FOro-3am. roc. yu-1; coct.: JI.B. Crapony6uesa. - DnekTpoH. TekcToBble AaH. (668 Kb). - Kypck : FO3I'Y,
2021. - 48 c.


http://biblioclub.ru/
http://biblioclub.ru/
http://biblioclub.ru/
http://biblioclub.ru/
http://biblioclub.ru/
http://biblioclub.ru/
http://www.iprbookshop.ru/
https://www.studentlibrary.ru/
https://www.studentlibrary.ru/
https://znanium.com/
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8.4 [lpyrue y4eOHO-MeTOqUYECKHE MATEPUATBI

OTpacieBbie HAYYHO-TEXHHUUECKHUE KYPHAIBI B OMOIMOTEKE YHUBEPCUTETA!

buomeaunmHckas pagnosneKTpoOHUKa

buorexnocdepa

MeaunuHckas TEXHUKA

https://www.youtube.com/playlist?list=PL-_cKNuVAY AXkJLFpu-dg3nphjftOOR6C -
BUJICOKYPC JIEKIIUH TT0 SI3bIKY IporpammupoBanus Python

https://www.youtube.com/playlist?list=PLRDzFCPr95fIDJUvFxvzZWxg-VIBmZIMMe -
MpaKTHKa nporpammupoBanus Ha Python 3 Buneoxypc.

https://www.youtube.com/playlist?list=PLQAtOM1fO0Hsd6U50kp1XLoYyQR0O0BjMM -
BHuieoKypc o coznannto GUI npunoxxenus ¢ npumenennem oudanorexku Tkinder Ha si3p1ke Python

https://www.youtube.com/watch?v=Ad5fHIFHbOg - oOyuaromee Bumeo «ACHHXPOHHOE W
MHOT'OITIOTOYHOE TTporpammupoBanue. Python Advanced. Ypok 3»

O Ilepeyenr  pecypcoB  MH(GOPMAIMOHHO-TEJEKOMMYHHMKALIMOHHOH  CeTH

HHTepHeT, H606XO)II/IMI)IX JJIF OCBOCHHUA NTUCHUITIMHBI

1. http://www.eurolab.ua - MeauIIMHCKU#T 3IEKTPOHHBIN TTOPTA

2. http://lwww.physionet.or/ - ®u3nonoruyeckue CUrHaIbI

3. http://www.lib.swsu.ru - Dnekrponnas 6ubauoreka FO3I'Y

4. http://www.biblioclub.ru - DnexktporHo-6ubIMOTEUHAs cHcTeMa «Y HUBEPCUTETCKAs OMOIHOTEKA
online»

5. http://iprbookshop.ru - Dextporno-6ubanoTeuHas cuctema «IPRbooksy»

6. https://ru.wikibooks.org/wiki/Python/CnpaBounuk mo s3eiky Python 3.1 - CripaBo4HHK 1O S3BIKY
Python 3

7. https://pyprog.pro/reference_manual.html - CnpaBounoe pykoBoactso | NumPy

8. https://pandas.pydata.org/ - Jlokymenranus 6ubauoTexu pandas

9. https://scikit-learn.org/ - Jlokymenramus 6ubnmmoreku scikit-learn

10 MeTtoauyeckne yKa3aHus JJisl 00y4arOUIUXCsl O OCBOEHHIO TUCHMILTHHbI

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOTHI CTyIEHTa MpH W3YUYECHHH TUCHMIUIMHBI « 361k Pythony
SIBIISIIOTCSL  lekyuu, npakmudeckue 3ansamusi. CTYISHT HE HMEET TpaBa MPOIYCKaTh 3aHATUS 0e3
YBaKUTEIIbHBIX MPUYNH.

Ha nexnusx u3naratoTcst U pa3bsICHSIIOTCS OCHOBHBIE MTOHATHS TEMBI, CBSI3aHHBIE C HEW TEOpeTUUECKHE
Y TIPaKTUYECKHE TPOOIIEMBI, JA0TCS PEKOMEHIAITNH JUTSI CAMOCTOATENBHOM paboThl. B X0/e neknun cTyaeHT
J0JDKEH BHUMATENIFHO CITYIIaTh U KOHCTIEKTHPOBATh MaTepHall.

N3yuenne Hanbosee BAKHBIX TEM WM PA3/ICNIOB JUCIUILTUHBI 3aBEPIIAIOT 1aO0PAMOPHbLE 3AHAMUS,
KOTOpBIE 00ECIeYnBaIOT: KOHTPOJb TOATOTOBIEHHOCTH CTYIEHTA; 3aKperyieHHe ydeOHOro Marepuana;
MPUOOPETEHHUE OTBITA YCTHBIX MyOJIMYHBIX BBICTYIUICHHN, BEICHHSI JUCKYCCHH, B TOM YHCJIC apTyMEHTAIINU 1
3aIUTHI BEIBUTAEMBIX TIOJIOKEHUH U TE3HCOB.

Ipakxmuueckomy 3ausmuio TPEAINIECTBYET CaMOCTOSATENbHAs paboTa CTYIEHTa, CBs3aHHAs C
OCBOCHHEM MaTepHualia, MOJIydeHHOTO Ha JICKIHSIX, U MaTepUaJIOB, U3JI0KECHHBIX B y4eOHUKaX M y4eOHBIX
MOCcOOMSX, a TAKKe JTUTepaType, PEKOMEHI0BaHHOM MpernoaBaTesieM.

[lo cormacoBaHWIO C MpENoOAaBaTeieM WM 10 €ro 3aJaHUI0 CTYIEHTHI TOTOBAT pedepaThl IO
OTJEILHBIM TeMaM JMCIHUIUIMHBI, BHICTYIAIOT Ha 3aHATUSAX C JokiiagaMu. OCHOBY JIOKJIAJIOB COCTABIISET, KaK
MPaBUJIO, CO/ICPIKaHME MOITOTOBIICHHBIX CTY/ICHTaMH pedeparos.

KauecTBO yueOHON paboOTHI CTYJEHTOB MpENoAaBaTellb OIEHUBACT MO Pe3yJlbTaTaM TECTUPOBAHMS,
cobece0BaHus, 3aIUTH OTYETOB TI0 NPAKMUYECKUM pabomam, a TAKXKe 1Mo pe3yabTaTaM pyOeKHBIX TECTOB.

[IpenogaBaTens yke Ha MEPBBIX 3aHATUSAX OOBICHSAET CTYACHTaM, Kakue (HOpMbI OOyUeHUS CIeayeT
WCTIOJIB30BATh MIPHA CAMOCTOSATEIEHOM M3YYCHUHN AUCIUIUIAHBI «3b1k Pythony: KOHCIEKTHPOBaHNE y4eOHOM
TUTEPATyphI U JIEKIIUHU, COCTaBIIEHUE CIIOBapel MOHITHI U TEPMUHOB U T. T1.

B mpormecce o0ydyeHusi mpemnogaBaTeNM MCTIONIB3YIOT aKTUBHBIE (DOPMBI pabOTHI CO CTYJIECHTAMH:
YTeHHE JICKIUH, MPUBJICUEHUE CTYJACHTOB K TBOPUECKOMY MPOIIECCY Ha JICKIHUAX, IPOMEKYTOUHBIN KOHTPOJIb
MyTeM OTPaOOTKU CTYJISHTAMH TIPONYIICHHBIX JICKIIMA, yJacTHe B TPYNIOBBIX W WHIMBHIYAJIbHBIX
KOHCYyNbTalMaX (cobecenoBaHum). ITH GOPMBI CIOCOOCTBYIOT BBIPAOOTKE y CTYJIEHTOB YMEHHs paboTaTh ¢


https://www.youtube.com/watch?v=Ad5fHlFHbOg
http://www.eurolab.ua/
http://www.physionet.or/
http://www.lib.swsu.ru/
http://www.biblioclub.ru/
http://iprbookshop.ru/
https://ru.wikibooks.org/wiki/Python/%d0%a1n%d1%80%d0%b0%d0%b2%d0%be%d1%87%d0%bd%d0%b8%d0%ba
https://pyprog.pro/reference_manual.html
https://pandas.pydata.org/
https://scikit-learn.org/
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y4eOHUKOM U JuTeparypoil. M3ydeHue nureparypbl COCTABISET 3HAUUTEIBHYIO YacTh CaMOCTOSTEIbHOM
paboTHI cTyACHTa. DTO OOJIBIION TPy, TPEOYIOMMI YCHIINIA U KeTaHus CTyAeHTa. B camom Havasie paGoThl
Ha/l KHUTOH Ba)KHO OIPENENIUTh LIeJh U HampaBlieHHe 3ToW paboThl. [IpounTanHOE ClieayeT 3aKpenuTh B
namsiti. OIIHUM W3 TPUEMOB 3aKpEIUICHUS OCBOCHHOI'O MarepHaja sIBISeTCsS KOHCIIEKTUpOBaHHe, 0e3
KOTOPOT'O HEMBICTMMA Cepbe3Hast paboTa HaJ TuTeparypoil. CucteMaTnyeckoe KOHCIIEKTUPOBAHUE TIOMOTAeT
HAYYHUTHCS TIPABUIIBHO, KPATKO U YETKO M3JIaraTh CBOMMH CJIIOBAMH MTPOYUTAHHBIN MaTepUall.

CaMocTtosTenbHyI0 paboTy ciieqyeT HAa4MHATh C MEPBBIX 3aHATHN. OT 3aHATHS K 3aHATHIO HYKHO
PEryJIsipHO NMPOYHMTHIBATH KOHCIIEKT JICKIIUH, 3HAKOMHUTHCS C COOTBETCTBYIONIMMHU pa3lieiaMu y4eOHHKA,
YUTAaTh W KOHCIEKTUPOBAThH JHUTEPATYpPy MO KKIOW Teme AUCHUILIMHBL CaMocTosTenbHas paboTa aaer
CTYy/ICHTaM BO3MOXXHOCTh PaBHOMEPHO pacCHpeAeiIUTh HAarpy3Ky, CHocoOCTByeT Oojee IIyOoOKoMy U
Ka4yeCTBEHHOMY OCBOCHHMIO Y4eOHOro Martepuana. B ciydae HEOOXOIMMOCTH CTYICHTHI OOpamaroTcs 3a
KOHCYJIbTAIIe K MPEroAaBaTeNio 10 BOIpPOCaM IMCUUIUIMHBL «fI3bik Python» C TENbIO OCBOCHUS H
3aKpereHuss KommnereHuud. OCHOBHas Lellb CaMOCTOSITENIbBHOM padoThl CTyAEHTa IMpU HU3YYEHUU
IMCHIUIUIAHBL « 361Kk Pythony» - 3aKpenuTh TEOPETUYCCKHE 3HAHUS, MOJYYCHHBIC B MpPOIEcCe JCKITMOHHBIX
3aHATHHA, a Takke CPOPMUPOBATH NPAKTHYECKHE HABBIKM CAMOCTOSTEIBHOTO aHaiu3a OCOOCHHOCTEH
JMCHIUTUIAHBIL.

11 TIlepeyenr WH(POPMAUMOHHBIX TEXHOJIOTHUI, HCIOJIb3YEeMbIX NPHU
OCYIIeCTBJICHMH 00pPa30BaTeJbHOI0 Mpouecca Mo AMCHUILIMHE, BKJYas IepevyeHb
NMPOrpaMMHOIr0 o0ecrneYyeHUss W HMHQPOPMAIMOHHBIX CIPABOYHBIX CcHCTeM (IpHU

HEe00X0AUMOCTH)

[TakeT oducHbIX npunoxxenuit - Microsoft Office 2016. JIunenznonnsriii gorosop NeS0000000722 ot
21.12.2015 r. ¢ OO0 «AifTu46», nuuenzuonnsii goroBop NeK0000000117 ot 21.12.2015 r. ¢ OOO
«CMCKanan»

Omneparmonnas cuctema Windows - Windows 7. [loroop IT000012385

Omneparmonnas cucrema Windows - LibreOffice. JIuniensus cBo60JHOro NporpaMMHOTO 00ECIICYCHUS
GNU Lesser General Public License (LGPL)

AntuBupyc Kacmepckoro - Kaspersky Endpoint Security Russian Edition. Jlunensus
156A-160809-093725-387-506 (mnu ESET NOD32. Cy6nuuen3uonnsiii goroop NeBx-I10 119356)

S3p1x nporpammupoBanust Python. Jluniensus ceo6ogHoro nporpammuoro odecnieuenuss GNU General
Public License (GPL)

Cpena paspaborku IDLE. Jluniensust ceodoanoro mporpammuoro ooecneuenusi GNU General Public
License (GPL)

[MporpammHOe ObOecrieueHHE C OTKPBITHIM HCXOJIHBIM KOJOM JUIs YHCJICHHOro pacuera - ScilLab.
Jlunensus ceoboanoro nporpammuoro obecredeHnss CEA CNRS INRIA Logiciel Libre (CeCILL)

12 Onucanmue MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEe00X0AuMOo IS
OCYyILeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOoLecca Mo AUCIUILIHHE

VYdueOHass ayauTOpusi JUIss TNPOBEICHHS 3aHSATHH JISKIIMOHHOTO THIA W JjabopaTopuu KadeIpbl
OMOMEIUIIMHCKON WHXEHEPUH, OCHAIIICHHBIC YYeOHOU MEOENbI0: CTOJBI, CTYJNbs JUIsi 00YJaroIIuXcsi; CTOI,
CTYJI JUIs TIPENIOJIaBaTeIs; TOCKa.

CrangapTHO OO0OpPYJIOBaHHBIC JICKIIMOHHBIC AYJAWTOPHH, a TaKXKe AYAUTOPHH IS TPOBEICHHS
WHTCPAKTUBHBIX JICKIIHIA: BUIACOTPOCKTOP.

1. II9BM tun 1 (AsusP5G41T-M LE/DDR3 2048Mb/Coree 2 Duo E7500/SATA-11 500Gb Hitachi
/IDVD+/-RW/ATX 450W inwin/ Mounutop TFT Wide 20”)

2. TIDBM cornacuo Texmacrnopty N002434 (12480).

Mynerumensn uenTp Hoytoyk ASUS XS50VL PMD-T2330/14"/1024Mb/ 160Gb/ cymksi/ mpoektop inFocus
IN24+.
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3.

13 OcodennocTn peanu3danun  JIUCHUIUVIMHBI JIA HHBAJUIAOB H JUI C
OIrpaHUu4Y€¢HHBLIMH BO3MOKHOCTHAMM 3/I0POBbS

[Tpu 00y4eHUY JIHII C OTpaHHYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS YUUTHIBAIOTCS MX WHMBHyabHbIC
ncuxodusnueckue ocobeHHoctu. OOydeHHE WHBAIHMIOB OCYIIECTBISIETCS TaKXKe B COOTBETCTBHU C
WH/IMBUYyILHOM MTPOrpaMMOi peabniuTanuy nHBIMAA (IPpY HAJTUYWN ).

Jna auy ¢ Hapywenuem ciyxa BO3MOXHO IpeqocTaBieHUEe y4deOHOW HMH(OpMAIMu B BU3YaJIbHOMN
dbopme (KpaTkuii KOHCIIEKT JICKIIMH; TEKCThl 3aJaHWM, Hale4YaTaHHbIC YBEIUYCHHBIM IIpH(TOM), HA
ayJAUTOPHBIX 3aHATUAX JOMYCKAETCS MPHCYTCTBUE AaCCHUCTEHTA, a TaKXKe CypAONEPEeBOAYHKOB U
TU(DIOCYPIOTIEPEBOUMKOB. TEKYIUi KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS B MHCBMEHHOU (opme:
00yYaroImuiicsi MICbMEHHO OTBEYAET Ha BOIMPOCHI, TMCbMEHHO BBHIMOJIHSACT MpaKTHUECKue 3ananus. Jlokman
(pedepar) Takke MoKeT OBITh MPEACTABICH B MUCbMEHHOUW (opMe, MpHU 3TOM TPEOOBAHUS K COJICPIKAHHUIO
OCTAlOTCSI TEMHU >K€, a TpeOOBaHUS K KaueCTBY H3JIOKEHHsI Marepuaia (IMOHSATHOCTb,Ka4eCTBO pEYH,
B3aMMOJICHCTBHE C ayTUTOPHEH H T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE TPEOOBAHHUS, TPEABSIBISIEMbIC K
MUCHbMEHHBIM paboTaM (KadecTBO OQOPMIICHHS TEKCTa M CIHHCKAa JIMTEPaTyphl, TPaMOTHOCTb, HAJINYHE
WLTIOCTPAIIMOHHBIX MaTepHalioB W T.1.). [IpoMexyTouyHas aTTecTaius Ui JIMI C HapyIICHUSMH CiIyXa
MPOBOJUTCS B MHUCBMEHHOW (hopMme, MpH STOM HCIOJIB3YIOTCS 0OIIMe KpuTepun oreHuBaHus. [lpu
HEOOXOJIMMOCTH BpEMsI MIOATOTOBKU K OTBETY MOXKET OBITh YBEIUYCHO.

Jna nuy ¢ Hapywenuem 3peHus OIYCKAeTCs ayAHajIbHOE IMPENOCTaBICHHE WH(POpPMAINU, a TAKKE
UCIOJIB30BAHUE HA ayJIUTOPHBIX 3aHATUSAX 3BYKO3AMUCHIBAIONIMX YCTPOWCTB (AMKTOPOHOB H T.1.).
JlomyckaeTcsi TPUCYTCTBHE Ha 3aHATHUAX ACCHUCTEHTa (ITOMOIIHMKA), OKAa3bIBAIOIIETO OOYyJaronIuMCs
HEOOXOIUMYIO0 TEXHHUYECKYIO TIOMOIIb. TEeKyIHii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS B YCTHOM (hopMe.
[Tpu nmpoBeneHNH TPOMEKYTOYHON aTTECTAIIUH ISl JIUI] C HAPYIICHHEM 3PEHUSI TECTUPOBAHUE MOXKET OBITH
3aMEHEHO Ha YCTHOE COOECEI0BaHUE 110 BOIIPOCAM.

s nuy ¢ oepanuteHHbIMU 803MONCHOCMAMU 300PO8bS, UMEIOWUX HAPYULeHUs ONOPHOOBULAMENTLHO2O
annapama, Ha ayJAWTOPHBIX 3aHATHSAX, a TAKXKE MPH MPOBEACHUU MPOLEAYP TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH W TMPOMEXKYTOUYHOH aTTECTAllMd MOTYT OBITH TPEIOCTABICHBI HEOOXOAWMBIE TEXHHYECKHE
cpezacTBa (MepCOHAIBHBIN KOMIIBIOTEP, HOYTOYK WITH JIPYTOM raJKeT); JOMyCKaeTCsl IPUCYTCTBUE aCCUCTEHTA
(accucTEHTOB), OKa3bIBAIOIIETO OOYYAIOIIMMCSA HEOOXOJUMYI0 TEXHMYECKYIO0 MOMOINb (3aHATh padouee
MECTO, MIEPEIBUTATHCS 110 ayIUTOPHH, IPOUUTATh 3aJjaHue, OQOPMUTH OTBET, OOIIATHCS C MPENOaBaTeIeM).
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14 JIuct nonojiHeHNH ¥ U3MEHEHNH, BHECEHHBIX B pa004y10 NporpamMmy

AUCIHUIIJINHBI
Homep Howmepa crpanun Bcero [aTa OcHoBaHue JUISL
HSMCHCHHA W3MEHEH  [3aMEHEH  [aHHYJUpPO  [HOBBIX CTpaHU I 3MEHCHU u
HBIX BAHHBIX MMOANHCH Jmna,

HbIX

IIPOBOJUBLICTO

IARMAHTATIIAT




