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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)
1.1 Ileanb ocBOEHUS JUCITUILIHHBI

K rpymnmne nHTEpnpeTUpyeMbIX S3bIKOB IIPOrPAaMMUPOBAHUSI OTHOCST SI3bIKH, B KOTOPBIX
OIepaTopsl MPOrpaMMbl APYr 3a IPYrOM OTAEIBHO TPAHCIHUPYIOTCS M Cpa3y BBIIIOJIHSIOTCS
(MHTEpNPETUPYIOTCSI) €  TOMOIIBID  CHEHUAIbHOM  IpOorpaMMmbl-MHTEpIIpeTaTopa  (4TO
IIPOTUBONOCTABIISIETCS KOMIWIMPYEMBIM SA3bIKAM, B KOTOPBIX BCE OIEPATOPHI IMPOrPAMMBI
3apaHee OTTPaHCIMPOBAHbI B 00BEKTHBIN KOJT). Takol 361K MOXKET PeaIi30BbIBATh KOHCTPYKIUH,
HO3BOJISIOIIME JMHAMMYECKHE M3MEHEHHUs Ha JTalle BPEMEHHM BBINOJIHEHUs (Moaudukanus
CYLIECTBOBABIIMX MWJIM CO3JaHUE HOBBIX IOANPOrpamMM). OTH KOHCTPYKLHHU 3aTPYAHSIOT
KOMITWJISILIMIO M TPAHCIIALUIO HA KOMITWIIMPYEMBIN A3BIK.

S3pIk mporpamMmupoBanust Python — 3T0 yHUBEpCaJIbHBINA SI3BIK MPOTPAMMHUPOBAHUS C
JUHAMUYECKON TUMH3aLuel, KOTOPBIN MO3BOJISET pa3padaThiBaTh MPOrpaMMbl B COOTBETCTBUU C
pasHBIMU TapaJiuTMaMu: MPOIEIYPHBIM MPOTPAMMUPOBAHUEM, OOBEKTHO-OPUEHTUPOBAHHBIM,
napaMeTpuuecKkuM, (YHKUMOHAJIbHBIM M METalporpaMMHUpoBaHMeM. B maHHOM Kypce
paccMaTpuBalOTCs BCE OCHOBHBIE BO3MOXHOCTH si3bika Python n nx mpumenenue npu pazpaboTke
nporpamm. Jlaetcst onrcanue Oubnmorek si3pika Python, HE0OX0AUMBIX IS CO3JaHUS IIMPOKOTO
Kpyra Iporpamm.

BocriuratenpHast nenb: (OpMHpOBaHHWE CBOOOJHOTO M TBOPYECKOTO TMOJIXOAA K
IPOrpaMMHPOBAHUIO Ha COBPEMEHHBIX S3bIKaX BBICOKOI'O YPOBHS, MHTEpeca K HaOIIOACHUIO 32
TEHJCHIMSIMU U HOBOCTSIMHU B 00JIaCTH CPENICTB Pa3pabOTKU MPOrpaMMHOI0 00€CIICUEHHUS.

Ot0op Marepuana OCHOBBIBAa€TCSA Ha HEOOXOIUMOCTH O3HAKOMUTh CTYJIEHTOB CO
CIIETYIOIICH COBPEMEHHOM HAYYHOH MH(pOpMAIUECH:

— 00 O0COOCGHHOCTAX W TOCIEOHHX JIOCTW)KEHUSAX B  00NacTH  pa3paboTKu
kpoccruiatdopmennoro [10;
— 0 Pa3NUYHBIX MOAX0/aX K MPOTrpaMMHUPOBAHHIO, PEaTM30BaHHOMY B s3bike Python.

ConepxaTenbHOE HAMOJHEHHE JUCLUIUIMHBL OOYCJIOBJIEHO OOLMMM 3ajJadyaMd B
MOATOTOBKE OakanaBpa.

HayuHoil OCHOBOW mJIi NOCTPOEHHS IPOTPaMMBbl JAHHOW JUCLUIUIMHBI SABIISETCS
TEOPETUKO-NIParMaTUYeCKUil MoAX0/ B O0y4eHHUH.

1.2 3agaun AMCHUILIMHEI

— WU3y4YeHHUE s3blKa IporpamMmmupoBaHus Python kak MynbTHmapaiurMeHHOTO SI3bIKOBOTO
CpPEeZCTBA, I0CTaTOYHO MOJIHO OTPAXKAIOIEro COBPEMEHHbIE KOHLeNIMU pa3paboTku [10;

— (opmHpoBaHHE HABBIKOB CO3/1aHUs NPUIIOKEHUH Ha s13pike Python;

— COBEpUICHCTBOBaHME U  YIIyOJeHHWE HAaBBIKOB OOBEKTHO-OPUEHTHPOBAHHOTO U
(G YHKIIMOHAIBHOTO MTPOrPaMMHUPOBAHNS;

— 3HAaKOMCTBO C OCHOBHBIMH AacCHE€KTaMH MHOTIOIOTOYHOIO TPOTrpaMMHUPOBAHUS C
Ucnob30BanueM oubarorek Python;

— 3HAKOMCTBO C OCHOBAaMH CO3JIaHUS NPUIOKEHUH Il B3aUMOJIEHCTBHS ¢ 6a3aMy JTaHHBIX
Ha ocHOBe TexHonoruu DB API 2.0;

— UW3ydYeHHWE TMPHUHIMUIOB HamucaHus BeO-mpwioxkenuit Ha Python; Oubnmorexk,
peanuzyronye mabioHbl Be0-CTpaHuIl;

— H3y4YeHHE MHCTPYMEHTOB 00paOOTKH JAHHBIX C MOMOIIBIO si3bika Python.

1.3 MecTo AucuuminHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Jucuummza «MHTepnpeTupyeMsle S3bIKM NPOTPaMMUPOBAHUS» OTHOCUTCA K «Yacts,
dbopmupyemas yaacCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHU» biioka 1 «Jluctumimas! (Mo TyIm)»
yueOHOro IJaHa.



Bx0oMHBIMU 3HaHUSMH T OCBOCHUS TAHHOW TUCHUTUTMHBI SBISIFOTCS 3HAHHS, YMCHHS U
OIIBIT, HAKOIUICHHBIN CTYACHTaMH B IPOLCCCC HU3YUYCHUA OUCHUIIINH ((q)YH,HaMeHTaHLHBIC
JMCKpeTHBbIE Mozenn», «OCHOBBI NPOTrpaMMHUpPOBaHUs», «METOAbl MPOTrPaMMHUPOBAHHS.
OO0yuaromuiics 10HKeH:
— wuMeTh 0a30Bble HABBIKM B HANMCAaHUM MNPOTPaMM Ha NPOIEIYPHBIX U OOBEKTHO-
OpPUCHTHUPOBAHHBIX A3bIKAX;
— OBITh 3HAKOMBIM C Hau0o0JIee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPaMHM JIaHHBIX, YMETb MU
MI0JIb30BATHCS M 3HATH BHYTPEHHIOK OPTaHU3AIHIO.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHsI MO JUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3ydyenne panHOW y4yeOHOW JHMCHUIUIMHBI HAMpaBiICeHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CIeAYOUUX KOMIIETESHITH:

MK-3 Cnoco0eH NpHUMeHATH COBpeMeHHble HH(OPMAUMOHHBIE TEXHOJOTHH TPH
NPOEKTHPOBAHMH, Peain3aliy, OLeHKe KAa4eCTBAa U aHAIU3a 3(PPEeKTHBHOCTH
MaTeMaTH4YeCKUX Mojeseil H(WIn) MPOrpaMMHOI0 odecneyeHus JJisA peleHus
3aJa4 B Pa3JIMYHbIX IPEeAMETHBIX 00J1aCTAX

HJ/I-1.IIK-3  Hcnonv3yem coépemMeHHble PeuleHUss U MexXHOI02UU NPOeKMUPOBAHUA NPU

paspadomke npocpammnozo odecneuenus

3HamMb. Bosmoorcnocmu  cospemennvix U nepcnekmusHuvlx  cpeocme  paspadbomku

NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCm8

Memooonozuu  pazpabomku  npocpamMmHo20  obecnedeHuss U  MexXHOI02UU
NnpoOCpaAMMUPOBAHUSL

Ipunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 0becnedenus U Uobl
apxumexmypul NPOCPAMMHO20 0becnedenus

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHBIX UHMepghelicos

A3viKku npoepammuposanus u pabomol ¢ 6a3amMu OGHHbHIX

Hnuempymenmor u memoowt npoekmuposanus u ousaiina UC

Coepementvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoowl ananuza u 0000wWeHUs OMeUeCmE8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujeli 0061acmu uccieo008anuti

ymems. Buipabamuisame sapuanmul peanuzayuu mpebdosanuii

Koouposamye na szvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammmuozo kooa

8100embn: Paspabomxa, uzmenenue u coenacoseamue apxXumexkmypvl NpPOSPAMMHOSO
obecnevenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

IIpoexmuposanue npocpammHuix uHmepghelcos
Paspabomxa cmpyxmyper npoepammnozo kooa UC
Bepugurkayus  cmpykmypvr  npoecpammuoco  kooa HMC  omHocumenbHO
apxumexmypol UC u mpebosanuii saxazyuxa k UC
Yempanenue obHapysicennvix Hecoomeemcmeuil

HJI-2.IIK-3  Hcnonwv3zyem coeépemennvle A3bIKU U CUCHEMbL RPOPAMMUPOBANHUSL,

MexXHO0102UuU NPOEKMUPOSAHUA NPOZPAMMHO20 0DecneueHus

3HamMb: Bosmoorcnocmu  cogpemenHblx U nepcnekmusHulx  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecneyeHus U  MexHON0SUU
npOCPAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl NPOSPAMMHO20 obecnedenus U Uuobl
aApxXumeKmypbol npOcPAMMHO20 0becnedeHus



MemoOosi u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHmMepgheticos

A3biKU npoecpammuposanus u pabomul ¢ 6a3aMu OAGHHBIX

Hncmpymenmuol u memoowl npoekmuposanus u ouszatina UC

Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoovl ananusa u 0600wenUs Omeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayioujeli 061acmu Uccie008anut

ymemy: Buipabamuvieams éapuanmul peanruzayuu mpebosanuii
Koouposamyv na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa

gnademsn: Paspabomxa, usmenenue u coenacosanue apxumeKmypvl NpOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneueHus
IIpoexmuposanue npocpammHuix unmepgeucos
Bepugurayus  cmpykmypour  npocpammmnoco  kooa HC  omnocumenvHo
apxumexmypuvl UC u mpebosanuti 3axaszuuxa k UC
Yempanenue obnapysicennvix necoomeemcmauii

HJI-3.IIK-3  Ilpumensiem Kpumepuu u MemoouKu oUeHKU 3¢hhekmuenocmu npoeKmmnozo

pewienuss  npu  pazpadGomke  OMOENbHLIX  HPOZPAMMHO-ARNAPAMHBIX
KOMROHEHN 06 UHPOPMAUUOHHBIX CUCEM

3Hamy: Bosmooicnocmu cywecmayroweti npoepammHo-mexHu4eckol apxumexmypul
Bosmooicnocmu  cogpemenHbix U NepCnekKmusHulX  cpedcme  paspabomiu
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCm8
Memooonocuu  paspabomku npocpammHo20 obecneyeHus U  MEexXHOI02UU
npOSPaAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl HPOCPAMMHO20 0becnedenus U BUobl
apxumexmypul NPOCPAMMHO20 0becnedets
Hucmpymenmoi u memoOost sepugpuxayuy Cmpykmypvl HpOSPAMMHO20 KOOd
Memoowsi npogedenus sKxcnepumMenmos u HabaroeHut, 060ouenus u 0opabomxu
ungopmayuu

ymemy: Buipabamuvisame sapuanmul peanuzayuu mpebdosanuii
IIpo6odums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX peuleHUll
Koouposamyv na a3zvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo memoovl ananuza HayyHoO-MexHuYecKou uHgpopmayuu

enadems: Oyenka epemeHu u mpyooemMKOCMU peanu3ayuu mpebosanuti K npocpamMmmHOMy
obecneuenuio
Paspabomxa, uzmenenue u coenracoeanue apxXumexkmypvl NpPOSPAMMHOSO
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOpPOM NpOSPAMMHO20
obecneuenus
Bepuguxayuss  cmpykmypol  npocpammnoco  xooa HC  omuocumenvHo
apxumexmypwvl UC u mpebosanuti saxaszuuxa k UC
Coop, obpabomka, ananuz u o0600weHUe NePed08020 OMedeCme8eHH020 U
MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIoUieli 001acmu Uccie008anull
Coop, obpabomxa, aunanuz u o00006ueHUe pe3YIbMamo8 3KCNEePUMEHMO8 U
uccne0osanull 8 coomeemcmayroueti 0oaacmu 3HaHUull

IIK-6 Crnoco0eH HMCHOJB30BaTh COBPEMEHHbIC MeTOAbl Pa3padoTKH NPOTrPaMMHBIX

CHCTEM H peajiM3alMi KOHKPeTHbIX AJIrOPUTMOB MaTeMaTHYeCKHX Mo/ieJieil Ha
0a3e M3BIKOB NPOrpaMMHUPOBaHMA, 0a3 JAaHHBIX M MNAKETOB NPHKJIAJIHBIX
nporpamMm



HJT-1.ITK-6

3HAMb.

yMmemy:

grnaoems:

HJT-2.TTK-6

3HAMmMb.

ymemy:

81a0emn:

HJT-3.1TK-6

Hcnonvzyem cospemennvle uncmpymenmaibHble cpeocmea papadoomku 6asz
OAHHBIX, NPUKTIAOHO20 NPOZPAMMHO20 00EeCneveHus U cucmem paziuinozo
@dyHKUUOHAIbHO20 HA3HAYEHUA

Bosmooicnocmu  cogpemenHbIX U NepCneKmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu u mexnonro2uu nPOEKMUPOBAHUS U UCNOIb308AHUS 6A3 OAHHBIX

Tunosvie peuwienus, OUOIUOMEKU NPOSPAMMHBIX MOOYVIel, WaboHbl, KIACCbl

00beKmMo8, UCNOIb3YeMble NPU Pa3padbomKe npocpamMmHO20 0becnedeHus

Memoowvl u cpedcmea npoexmuposanus 6a3 OAHHLIX

Memoovl u cpedcmea npoekmupo8anus NPOSPAMMHBIX UHMepghelcos

AH3viku npoepammuposarus u pabomwl ¢ 6azamu OAHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC

CospemeHnvie 00bEeKMHO-0PUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL

Memoovl ananusa u 0600weHUs 0meuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8

coomeemcmayrouel 001acmu Uccied08aHull

Ipumensams memoowvl u cpedcmea npoOeKMUpOBarUs NPOSPAMMHO20 0becnedeHusl,

CMPYKMyp OaHHBIX, OA3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos

Koouposamv na szvikax npoepammuposanus

Ilpoexmuposarue 6a3 OanHvIX

IIpoexmuposanue npocpammusix unmep@eicos

Yempanenue obHapysiceHnblx HecooOmeemcmeuil

JeamenvHocmy, HanpasneHHAas HA peweHue 3a0ay aHaIUMmuUYecKko20 xapakmepa,

npeononazanuux 6blO0p U MHO2000pasue aKkmyaibHblx cCnoco608 peueHus 3a0ay
Jlemoncmpupyem 3HaHus mMemooos, mexHoa0Zuil U Cpeocme pazpadomku
HPOCPAMMHBIX CUCHIEM U  peanu3auuu  KOHKPEMHbIX  a120PUMMOE
Mamemamuyeckux mooeeil Ha 0aze A3BIKOE NPOZPAMMUDPOBAHUA, a3
OAHHBIX U NAKEM 08 RPUKIAOHBIX NPOZPAMM

Bosmoorcnocmu  cogpemenHbix U NepCneKmusHulX  cpedcme  pazpabomku

NPOCSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozcuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUSA OA3 OAHHBIX

Tunosvie pewienusi, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAOIOHbL, KIACCH

00beKmMOo8, UCNOTb3YeMble NPU PA3pPaAdboOmKe NPOcPAMMHO20 0becnedeHus

Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMePhelicos

Hucmpymenmor u memoost npoekmuposanusi u ousatina UC

CospemeHnvie 06bEeKMHO-0PUESHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL

Memoowl ananuza u 0600weHUss OMeUecCme8eHHO20 U MENCOYHAPOOHO20 ONbIMA &

coomeemcmayrowel 001acmu Uccied08aHul

Hcnonvzoeamsv cywecmayiowue munogvle peuienus i uadioHbl npoeKmupo8aHus

NPOSPAMMHO20 0becneyeHus.

Ipumensms Memoowvl u cpeocmea npoOeKMUpOBarUs NPOSPAMMHO20 0becnedeHusl,

CMPYKMyp OAHHbIX, 06a3 OAHHBIX, NPOCPAMMHBIX UHMEPelcO8

Koouposamv na sizvikax npoepammuposanus

Ananusz 6o3modcnocmeti peanusayuy mpebosanuli K npocpAMMHOMY 0becneyenuio

Oyenka u coenacosanue cpoko8 8biNOJIHeHUs NOCHABIEHHbIX 3A0aY

Yempanenue obuapysicennvix Hecoomeemcmeuii

Heamenvrocms, HanpasieHHas HA peweHue 3a0ay aHAIUMUYecKko20 Xapakmepd,

npeononazanuux blO0p u MHO2000pasue akmyaibHblx Cnocob08 peuenus: 3a0ay

Ilpumensem coeépemennvie npuemvl padGomvl ¢ UHCMPYMEHMATLHBIMU

cpeocmeamu, NOOOEPIHCUBAIOUWUMU CO30AHUE NPOCPAMMHBIX NPOOYKMOE U

NPOZPAMMHBIX KOMNJIEKCO8 HA 6a3e A3bIKO8 NPOZPAMMUPOBAHUs, 0A3 OAHHBIX U

nAaKemoe NPUKIAOHBIX NPOZPAMM



3HATb:

Bosmooicnocmu  cospemennvix U NepcneKmusHulX  cpeocme  paspabomiu
NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEeOCME

Memoodonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNONIb308AHUS 0A3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WADIOHbI, KIACCH
00beKmo8, UCnoIb3yemvle npu paspadomke npocPamMMHO20 0becneyeHus

Memoowbl u cpedcmesa npoexmuposanusi 6a3 OAHHLIX

MemoOowsl u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHBIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina U1C

OcHo8bl cOBpeMeHNbIX cucmem YnpaeieHus: 6a3amu OaHHbIX

CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Memoovl ananuza u 0600weHUs OMeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweti 0oaacmu UCCa1e008aHULL

Ipumensmv memoovl u cpedcmsea npoeKMUPoO8anUs NPOPaAMMHO20 obecneyeHus,

YMETh:
CMPYKmMyp OaHHbIX, OA3 OAHHBLX, NPOSPAMMHBIX UHMePPelicos
Koouposambe Ha sa3vikax npoepammuposanus
Ilpoexmuposarue 6a3 OanHvIx

BJIANIETD

Yempanenue obnapysicennvix necoomeemcemauii
HesamenvHocms, HanpaeieHHas HA pewieHue 3a0ay AHATUMU4ecKo2o xapakmepad,
npeononazaruux 6b100p u MHO2000pasue aKmyaibHbiX CNOCo008 peuleus 3a0ay

2. CTpyKTYypa U coJep:kaHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

O6mas Tpy10€MKOCTh AUCUUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue
10 BUZaM paboT MPEACTaBICHO B TaOJIHIIE

Cemectpsl
Buj yueonoii pa6oTni Beero (yachl)
4acoB
KonTakTHas padora, B TOM 4ncJe: 52,2 | 52,2
AyIuTOpHBIE 3aHATHS (BCEro): 50 50
3aHsTHs IEKIMOHHOTO THIA 16 16
JIaGopaTopHble 3aHATHUS 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHS)
HNnas koHTaKTHasA padora: 2,2 2,2
KonTpons camoctositensHor padotsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4ucJe: 55,8 | 558
IIpopabomka yuebHnozo (meopemuueckozo) 16 16
Mamepuana
Buinonnenue unousudyanvHulx 3a0anuil 36 36
(nodcomoexa coobwjenull, npeseHmayuii)
[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 3,8 3,8
KonTpoJisb:
[ToaroroBka K 3K3amMeHy
O0mas TpyA0eMKOCTh \ qac. 108 108




B TOM YHCJIE
KOHTAKTHaA 52,2 52,2
padora
3a4. el 3 3

2.2 CTPpYKTYypa AMCUMILINHBI

Pacrnipenenenue BUIOB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Paznensl (TeMbl) TUCIUILIMHBL, U3Y4aeMbIe B 5 ceMecTpe

KosaunuecTBo yacoB

Bueayn
o HTOpHA
Ne HaumenoBanue pa3nesioB (Tem) Beero AyaurtopHas paéora a
padoTta
J 3 JIP CPC
1 2 & 4 5 6 7
HHTeprpeTrpyeMbie S3bIKH IPOrPAMMHUPOBAHMS U UX
1. 2 4
0COOEHHOCTH 8 2
2. | ®yHKuIMH, MOLYIH U TIAKETHI 8 2 2 4
Kiaccel 1 00bEeKTHO-OPHEHTHPOBAHHOE
OpOrpaMMHUpPOBAHHUE
4. | IoToKu, IPOIECCHI, ACHHXPOHHOE TIPOrPAMMUPOBAHUE 14 2 4 8
5. | CereBoe nporpammupoBaHnue 14 2 4 8
6. | PaGora ¢ 6azamu maHHBIX 14 2 4 8
7. | ®peiimBopk Django 18 2 6 10
8. | Xpanenue naHHBIX U UX 06paGOTKA 17,8 2 6 9,8
HNUTOI'O no pa3aesam JTUCHMIIIIHMHBI 105,8 16 34 55,8
KonTpons camoctositenbHoi padotsl (KCP) 2
ITpomexxyrounas arrecranus (MKP) 0,2
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
O01asi TPY10€eMKOCTh MO TUCHUILIIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

®opma
Ne HaumenoBanmue pasaena (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyliero
KOHTPOJIst
1 2 3 4
HuTepnpeTnpyemblie A3bIKH HUcropus Python. Tums! qanHbix. CHHTAKCHC, OTIEpaTOpPbI
1. NPOrPaMMUPOBAHUS U UX 1 ynpasistiomue KoHcTpyknun. [Python u Jupyter- K
0COOEHHOCTH 6mokHoTel. PyCharm u Google Collab
O6uacTn BUIMMOCTH. ApPryMeHThL. Pexypcust. AHHOTaIuS
2. OYHKIHUU, MOJLYJIA U TAKETHI ¢ynkunit. JIamona-¢ynkunu. Jlexopatopsl. ['eHepaTopsl. K, T
Co3pmanue, MCIOJIb30BaHUE MOy IeH U ITAKETOB.
Knaccel 1 00beKTHO- Ompenenenne kaacca. Merons! kinacca. [IpuBaTabre
3. OPHUEHTUPOBAHHOE METOJIbI U niepeMeHHble. CTaTHIeCKIe METO/BI. K
NPOrpaMMHUPOBAHUE HacnenoBanne. MHOXeCTBEHHOE HACIIeJOBaHUE
MHorormoro4Hoe nporpaMmmupoBanue. Moayas threading
4 [ToToku, mpoueccsl, aCHHXPOHHOE u knacc Thread. IToroku Timer. Kiacc RLock. KT
' NPOrpaMMHUPOBAHUE CuHXpoHM3anus T0ToKoB. Moysas multiprocessing u ’
Knacc Process.
Monyinb socket. Kiuenr u cepsep, paborarorue 6e3
yCTaHOBIIEHHs coennHeHus. Kiment u cepsep,
5. CeteBoe porpaMMHpPOBaHNE : K
paboTaroiue ¢ ycTaHOBJIEHHEM coeinHeHus. PpeiiMBopK
socketserver.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJIsI
1 2 3 4
Cosznanue 6a3sl qaHubix SQLite. Tpansakuuu. YpoBHH
6. PaGota ¢ 6azamMu JaHHBIX A A Q p 1 p K, T
H30JISIIMH.
. . Mogaenu. Murpanun. 3anuch gaHHbIX. 111a0n0HbB 1
7. | @peitmBopk Django A pa A K
cTaTuyecKue aaHubpie. DopMmbl
NymPy: MaccuBbl ¥ BEKTOPHEIE BeIYMCIeHHs. Pandas.
8. | XpaHeHne TaHHBIX U X 00paboTKa ymey Kaggle K, T

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoii pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3a0ay.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMmotpensl

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

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumeHnoBanue pasaena (TemMmbl) HaumenoBanue j1adopaTopHbIX padoT TeKyliero
KOHTPOJIsI
1 2 3 4
HHTepnpeTupyemblie A3bIKH P3
1 IPOIDAMMUDOBAHIS H HX 3nakomctBo ¢ python. IPython u Jupyter-610kHOTHI.
' porp P PyCharm u Google Collab
0COOEHHOCTH
HHTepnpeTupyemble A3bIKH P3
2. MPOrpaMMHUPOBAHHS U UX Tune! nanasix. Cnucku. Muoxecrtsa. CroBapH.
0COOCHHOCTH
3. QDYHKUMH, MOJIYJIU U TAKETHI JIsmOna-pyukiun. ['enepatopsl. Mtepatopsr P3
Knaccer 1 00beKTHO- P3
Omnpenenenne knacca. Merozs! knacca. [IpuBaTHbIe
4. OPHUEHTUPOBAHHOE
METObI U IICPEMEHHBIC. Crarnueckue METOABI.
[IPOrpaMMHUPOBAHHE
Knaccer 1 00beKTHO- P3
HacnenoBanue. MHOXKeCTBEHHOE Hacle10BaHUE.
5. OPHUEHTUPOBAHHOE
JlexopaTopsl B Ki1accax
[IPOrpaMMHUPOBAHHE
[ToToku, mpoueccsl, aCHHXPOHHOE - . P3
6. » pott > P MHoromnoTouyHoe mporpammuposanre. Multiprocessing.
NIPOrpaMMHPOBAHUE
IToroku, mpoiiecchl, aCHHXPOHHOE P3
7. ACHHXpOHHOE NPOrpaMMHUPOBaHUE
NPOrpaMMHPOBaHUE
8. | CeteBoe nmporpaMMHpOBAaHUE CGI-cepsep P3
9. | CereBoe nporpaMMHpOBaHUE TCP-cepsep P3
Co3znanue TabauI. 3anpockl ¢ MO3UIMOHHBIMU U
10. | Pabora c 6a3amMu JaHHBIX A i P t
HMMCHOBAHHBIMHU ITapaMETpaMM.
11. | Pa6ora ¢ 6a3aMu JaHHBIX TpaH3akiuu. YpOBHU JOCTyNa P3
12. | ®peiimBopk Django Mogpemu. Murpanun P3
13. | ®peiimBopk Django URL. [Ipencrasienus. P3
14. | dpeiimBopk Django IlTaGmnoHsl. DopMBl P3
15. | XpaHeHre JaHHBIX U UX 00paboTKa NymMPY: MaccuBbI U BEKTOPHBIE BHIYHMCIEHHS P3
Yrenue U 3anuch (GaiyioB B pa3anIHLIX (opMaTax.
16. | XpaHeHHe TaHHBIX U UX 00paboTKa ¢ P op P3
OUnCTKH 1 IIOAIOTOBKA JAHHBIX
17. | XpaHeHue TaHHBIX U UX 00paboTKa Ioctpoenne rpadMKOB ¥ BU3yaTH3aHS. P3

Ipumeuanue: JIP — omuem/3awuma aabopamopnoti pabomoi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosotl
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.



2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)

He npenycmoTrpensl

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

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

Y4eOHO-METOANYECKUE MaTepHalbl JJIs CaMOCTOSTENbHONW paboThl OOyYaroIIMXCS W3
YHUCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B Mie4aTHO (hopme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

— B ¢popMme aynuodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEILHOTO amapara:

— B I1e4aTHoOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTU OT KOHTHMHIE€HTA
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJOTUH
B cootserctBum ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpeIycCMaTpUBAET
UCMOJIBb30BaHUE B Y4eOHOM Ipolecce CIEAYILMX 00pa30BaTE/IbHbIE TEXHOJOTHH: UYTCHHE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MallblX TIpymm, pa3dop
IIPAKTUYECKHX 3a7a4 U KeHCOB.
ITpu oOyueHHH UCTIONB3YIOTCS CIEAYIOIINE 00pa30oBaTeIbHbIE TEXHOJIOTHHU:

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

— TexuHomnorust pazHoypoBHeBoro (auddepeHnrpoBaHHOrO) O0y4YeHUs — MpeAroiaraer
OCYIIIECTBJIEHUE [103HABATEIbHON NEATEIbHOCTH CTYJIEHTOB C YYETOM MX HHIMBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHWE JUATHOCTHMUYECKHUX TECTOB SIBISIETCS HEOThEeMJIEMOMN
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOy4eHUS — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUIUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOyJH ), MHTETPUPOBAaHHbIE B OOIIUN KypC.




— MHWudopmannonHo-koMmyHukanmonnele texHonorun (MKT) - pacmupsior pamku
00pa30BaTeNLHOTO MPOIlEcca, MOBBIMAS €ro MPAKTUYECKYI0 HAINPaBIECHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKALIMM CaMOCTOATENIIBHOM pabOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BbiaensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHs HCHOJB30BAHUS KOMIBIOTEPHBIX NPOrpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTB IIpoLiecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOIrMM — MPENOCTABIAIOT IIMPOKUE BO3MOXKHOCTH Ul  IIOMCKA

uHpOopMaLny, pa3padOTKA HAyYHBIX IPOECKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAUMBUAYAIU3aUUM OOYYEHHsS — IIOMOraeT pPeaJu30BbIBATH JIMUYHOCTHO-
OPUEHTUPOBAHHBIA TOAXOJ, YYMThIBas WHIUBHIyaJbHbIE OCOOCHHOCTM U IOTPeOHOCTH
y4aluxcs.

— IIpoekTHass TEXHOJNOTHA — OPUEHTUPOBAHA HA MOJEIUPOBAHME  COLMAIBHOIO
B3aMMOJCHCTBHS Y4YalllUXCsl C LEJIBI0 PEIICHHs 3aJadd, KOTOpas OIpelNessieTcs B paMKax
npo¢eCCHOHATBLHOMN MMOATOTOBKH, BBLACISI Ty WIM HHYIO IPEIMETHYIO 00JI1acTb.

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

— HWrpoBas TexHOIOrusl — MO3BOJIAET Pa3BUBATH HABBIKA PACCMOTPEHMS Psifa BO3ZMOMKHBIX
CIO0CO00B peleHus NMpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PAacKphIBasl JTUUHOCTHBIN
NOTEHLIHAJ Ka)XKJI0T0 Y4aIlerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K WH(POpPMAINH, YMEHHUIO
0TOMpaTh UH(OPMALMIO I PELICHHs TOCTAaBIEHHON 3ajauu.

KommuiekcHoe HcIob30BaHUE B y4EOHOM IIPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUH
CTUMYJHUPYIOT JINYHOCTHYIO, WHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEJIbHBIC
IPOIIECCH, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JOJDKEH O00JIagaTh
Oyaymuii CrieluanucT.

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

— paboTta B MaJIbIX rpymmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJI€HTOB B IPYIIIE 10/
PYKOBO/JICTBOM JIM/IEPA, HAIIPaBJICHHAs HA pellieHHe 001el 3ajauu MyTEM TBOPUYECKOTO CI0KEHHUS
pe3y/lbTaTOB WHIMBUAYAIbHOM pabOThl YJIEHOB KOMAaHIbl C JCJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHas TEXHOJIOTUS - HHAMBUIYyalbHAsl UM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
PaCIpEeNeNIeHUI0 U CUCTEMATU3allMKA MaTepUaia Mo ONPEIEICHHON TeMe, B PE3yJIbTaTe KOTOPOU
COCTAaBIISIETCS IIPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOILEH 00JaCTH MPO(ECCHOHANBHON NEATEIbHOCTH, U MOMCK BapHaHTOB
Jy4YIIUX PELICHUN;

— Pa3BUTHE KPUTUUECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesTeIbHOCTb, HallpaBlIeHHas Ha
Pa3BUTHE Y CTYAEHTOB Pa3yMHOT0, pe(JeKCUBHOTO MBIIIJIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.

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



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

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3awsamusi/cemunapol, JIP — nabopamopuuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

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

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JUis i1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIIHS
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

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

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

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

OneHouyHbIE Cpe/ICTBa BKIIOYAET KOHTPOJIbHBIE MaTEpUasbl sl IPOBEACHUS TeKYyUIero
KOHTpPOJIsi B (opMe TECTOBBIX 3aJaHUM, PAa3sHOYPOBHEBBIX 3aJaHUM U NPOMEKYTOYHOI
arrecTanuu B popmMe BOIIPOCOB U 33/1aHUM K 3a4ETYy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX CUXO(U3NYECKUX 0COOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS AOMOIHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHsI HHBAJIUIOB M JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI
U MHBAJIUAOB TpOILESypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oneHuBaHusi pe3yiabTaToB OOy4YE€HHS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU

BO3MOXKHOCTSIMH 3/I0POBbsSI 10 JTUCHMIUIMHE (MOJIYJIO) TMpPEeIyCMaTpPUBAET IPEIOCTaBICHHE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOydJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIfl TeKylIeil U MIPOMeKYyTOYHOM aTTecTaluu

HaumenoBanue
Kontponupyemsie N
Ne Kon xoHTpOmupyemoit OIICHOYHOT'O CPEJICTBA
pa3zensl (TeMbl)
n/n - KOMIIETEHIIUHY (UJIH €€ YacTH) . IIpomexyTouHas
JUCIUTLTHHBI Texymiuii KOHTPOJIb
aTTecTanus
WJI-1.10K-3
HMareprperapyemse I/II[-2.HK-3 Tumnossie 3aganue aisa 5
T3BIKIL WJ1-3.T1K-3 KOHTPOJIbHEIC CaMOCTOSATEIbHOM
1 3amanus 1-3 paboTH 1
nporpagx MHMPOBAHHA 1 WJI-1.11K-6 THIIOBEIC TECTOBBIE MIPOMEKYTOYHOU
X 0coberHocTH HH'Z-HK'G 3amanus 1-2 arrecrammu 1-3
NJ1-3.11K-6
WJI-1.11K-3
I/II[-Z.HK-3 Tumnossie 3aganue qisa
DyHKIIH, MOYIH I WJ1-3.TIK-3 KOHTPOJIbHEIC CaMOCTOSATEILHOM
2 HAKETL " 21_ 1 [IK-6 3amanus 4-6 paboTHI 1
: TuII0BEIC TECTOBBIE MIPOMEKYTOYHOU
HI['Z-HK'G 3a1anus 3-4 arrecranuu 4-6
NJ1-3.11K-6
WJI-1.11K-3
NJI-2.J1K-3 Tunossle 3ananue s
Kiaccel 1 00beKTHO- WJ1-3.TIK-3 KOHTPOJIbHEIC CaMOCTOSATEILHOM
3 OpUEHTHPOBAHHOE ’ 3amanus 7-8 paboTHI 1
MIPOTpaMMHpPOBaHHE WJI-1.11IK-6 TuII0BEIC TECTOBBIE MIPOMEKYTOYHOU
HI['Z-HK'G 3a1anus 5-7 arrecranuu 7-8
NJ1-3.11K-6
WJI-1.11K-3
WJI-2.J1K-3 Tunossle 3ananue 1
IToroku, mpomueccsl, U-3.11K-3 KOHTPOJIbHEIE CaMOCTOATENILHOM
4 ACHHXPOHHOE ) 3aganus 9-10 paboTH 1
MIPOTpaMMHPOBaHHE WJI-1.1IK-6 TunoBble TECTOBBIE MIPOMEKYTOYHOU
HI['2~HK'6 3azanus 8-9 arrectauuu 9-10
WJ1-3.TIK-6
WJI-1.11K-3
WJ-2.11K-3 Tunosele 3ananue s
_ _ KOHTPOJIbHBIC CaMOCTOSATENLHOM
5 SegeBoe HH 3.IIK-3 3aganus 11-12 paboTHI 1
POTPaMMUpPOBAFHe WJI-1.11K-6 TunoBble TECTOBBIE MIPOMEKYTOYHOU
Hﬂ'Z-HK'G saganns 10-11 arrecraumu 11-12
WJ1-3.TIK-6




WJ-1.10K-3

I/IZ[-Z_HK_g Tumnossie 3amanue ais 5
PaGora ¢ 6asamu WJ1-3.T1K-3 KOHTPOJIbHbIE CaMOCTOSTENBHOM
AHHBIX 6 3amanus 13 paboThl 1
A W/-1.1IK- THUNOBBIE TECTOBBIE | MPOMEKYTOYHOM
HI['2~HK'6 3amanus 12-14 arrecranuu 13
N-3.11K-6
n/I-1.I1TK-3
WA-2.11K-3 Tumnoseie 3ananue s }
§ _ WJT-3.T1K-3 KOHTPOJIbHbIE CaMOCTOSATENBHOM
dpeiimBopk Django 6 3ananus 14 paboThl 1
W/-1.1IK- THUNOBBIE TECTOBBIE | POMEKYTOYHOM
HI['2~HK'6 3amanus 15-17 arrecraumu 14
N-3.11K-6
n/I-1.I11K-3
WA-2.11K-3 Tumnoseie 3ananue s }
_ _ KOHTPOJIbHbIE CaMOCTOSTENBHOM
?)(6p a:g:TTaﬂaHHHX i | M1 ?HE g saganus 15-16 paboTeI U
P WJI-1.IIK- Tunossle TECTOBbIE IIPOMEKYTOUYHOHN
HI['2~HK'6 3amanus 18-23 arrecranmu 15-16
NJ1-3.11K-6

IIK-3

HJT-1.1TK-3

3HAmys.

yMmemy:

81a0emn:

HOK333Te.]'[l/l, KPUTECPHUH U HIKAJIa ONEHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbIM

pe3yabTataM O0YYEeHHUS U KPUTCPHUSAM HX OICHUBAHUS (OI[CHKA: YIOBJIETBOPHTEIbHO /3aUTEHO):
Cnoco0eH NpPHUMEHSITbH COBpPeMEHHble HH(OPMAIMOHHBbIE TEXHOJIOTHH TNPHU

NPOEKTHPOBAHUHU, PeaIU3aIUN, OLlEHKEe KauyecTBa U aHaIu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX Mojaesieil u(MId) MPOrpaMMHOro odecredeHus: sl pemeHust

3a1a4 B Ppa3/IMYHbIX IPEAMETHDLIX 00J1acTAX
I/Icnomﬂyem COBPDEMEHHbBIE DeUIeHUA U MEXHO102UU RPOEKMUPO6AHUs npu

paspadomke npozpammnozo odecneuenus

Boszmoorcnocmu

COBPEMEHRHBLX nepcneKkmueHbsblx

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCma

Memoodonocuu  pazpabomxu

npoOpaAMMUPOBaAHUS.
Ipunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 0OecnedeHus U Guobl

apxumexmypul RPOCPAMMHO20 0becnedetsl

npocpammHroco obecneyenus

cpedcms  pazpabomku

u mexHoJjocuu

Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMePhelicos
A3vIKu npoepammuposanus u pabomol ¢ 6a3amu OAHHbHIX

Hnempymenmor u memoowt npoekmuposanus u ousaina UC
Coepementvie 00beKMHO-0PUECHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS
Memoowl ananuza u 0606WeHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujeli 0061acmu Uccied08anull

Buvipabamueieams eapuanmul peanuzayuu mpeoo8anuti

Koouposamye na sazvikax npoepammuposanus
Bepugduyuposamo cmpyxmypy npocpammnoco kooa

Paspabomxa,

U3MEeHeHue U coziracosanue apxumexKnypol

nPOSPAMMHO20

obecnevyenuss ¢ CUCMEMHbIM QHAAUMUKOM U apxumexkmopom npocpammHoco

obecneuenus

IIpoexmupoeanue npoecpammuulx unmepgeticos
Paspabomra cmpykmyper npoepammnozo kooa UC




HJT-2.1TK-3

3HAMb.

ymemy:

glaoems:

HJT-3.1TK-3

3HAMmMb.

yMmemy:

81a0emn:

Bepugdurxayus  cmpykmypor  npoepammnozo  koda HC  omHocumenvHo
apxumexmypot UC u mpebosanuii saxazyuxa k UC
Yempanenue obnapysicennvix necoomeemcmasuii
Hcnonvzyem coepemenHble A3bIKU U CUCHEMbl  RPOZPAMMUDPOBAHUS,
MexHO102UU RPOEKMUPOCAHUS RPOZPAMMHO20 0Decneyenus
Bosmoorcnocmu  cogpemenHbIX U NepCneKmusHulX  cpedcme  paspabomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX cCpedCcma
Memooonozuu  paspabomku npocpammHo20 obecneyeHus U  MexHOI0SUU
NpOSPaAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl NPOSPAMMHO20 0OecnedeHus U Guobl
apxumexmypul NPOCPAMMHO20 0becnedetus.
Memoovl u cpedcmea npoekmupo8anus NPOSPAMMHbBIX UHMepghelcos
A3viku npoepammuposarus u pabomol ¢ bazamu OAHHbIX
HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC
Coepemenmvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
CospemeHnbie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 00006wWeHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweri 0oaacmu Uccie008aHul
Buipabamvisame sapuanmul peanuzayuu mpebosanuii
Koouposamv na sazvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npocpammuoco kooa
Paspabomxa, uzmenenue u coenacoeanue apxXumeKmypvl NpOSPAMMHO2O
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U apPXUMEKmMOpOM NpPOSPAMMHO20
obecneyeHus
IIpoexmuposeanue npoepammHulx unmepgheticos
Bepugpuxayuss  cmpykmypor  npoecpammuoco  kooa HMC  omuocumenvHO
apxumexmypol UC u mpebosanuii saxazyuxa k UC
Yempanenue obnapyscennvix necoomeemcmeuii
Ilpumensem Kpumepuu u MemoOuKu oUeHKU IPGeKkmuenocmu npoeKmHo2o
peuwienus  npu  pazpadomkKe  OMOENbHBIX  NPOZPAMMHO-ARNAPAMHBIX
KOMROHEHM 08 UHPOPMAUUOHHBIX CUCHEM
Bosmoosrcnocmu cywecmayiowetl npoepammHoO-mexHu4ecKol apxXumexkmypol
Bosmooicnocmu  cospemennvix U nepcneKmusHuvlx  cpedcmé  paspabomixu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memodonozuu  pazpabomxu  npocpaMMHO2O0 obecnedenus U  MexXHOI02UU
npOCPAMMUPOBAHUS
Ipunyunst nocmpoenus apxumexmypvl NpPOSPAMMHO20 OOecneyeHusi U 6uobl
aApxXumeKmypbol npOcPAMMHO20 0becnedeHus
Hnuempymenmor u memoosl eepughuxayuu cmpykmypbi npocpammHo20 K00d
Memoowvl nposedenusi dIxcnepumMenmos u HaoarvoeHul, 060oweHus U 0opabomxu
ungopmayuu
Bvipabamvieamsv eapuanmel peaiuzayuu mpedosanull
IIpo6ooums oyeHky u 060CcHO8aHUE PEKOMEHOYEMbIX pelleHUll
Koouposamv na sizvikax npoepammuposanus
Bepuguyuposame cmpykmypy npozpammnozo kooa
Ipumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu
Oyenka epemeHu u mpyooemMKOCMU peanu3ayuu mpebosanuii K npoepammHOMy
obecneuenuro
Paspabomxa, uszmenenue u coenacoeanue apxumexkmypovl NpOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneueHus



Bepugpurkayus ~ cmpykmypvt  npoecpammuoco  kooa HMC  omuocumenbHO
apxumexmypot UC u mpebosanuii saxazyuxa k UC

Coop, obpabomxka, aumanusz u 0000weHUe NEePedo8O2O OMeYeCMBEHH020 U
MEANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 00IACMU UCCTEe)08AHULL

Coop, obpabomka, aumanu3 u 00006weHUe pe3yTbMmamos 3dKCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHULL

IIK-6 Cnoco0eH uCrmoyib30BaTh COBPEMEHHbIE METOAbl Pa3padoTKH MPOrpaMMHbIX
CHCTEM U peajin3alii KOHKPETHBIX AJITOPUTMOB MAaTeMaTHYeCKUX Mojiesieil Ha
0aze SI3bIKOB MNPOrPaMMHPOBAHMSA, 0a3 JAHHBIX U MAKETOB MPHKJIATHBIX
nporpamMmm

HJT-1.ITK-6

3HAMb.

ymemy:

gnaoems:

HJT-2.1TK-6

3HAMmMb.

ymemy:

Hcnonvzyem cospemenHble UHCHIPYMEHMAIbHbIE CPEOCMEa pa3padomku 6a3
OAHHBIX, NPUKTIAOHO20 RPOZPAMMHO20 00ECneueHUus U CUCmeM Pa3iuyHozo
@dyHKUUOHAIbHO20 HA3HAYEHUA

Bosmoorcnocmu  cogpemenHbIX U NepCneKmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozcuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIb308AHUSA OA3 OAHHBIX

Tunosvie pewenus, OUbGIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbL, KIACCH

00bEeKMOo8, UCNOIb3YeMble NPU PaA3pPadboOmKe NPocPAMMHO20 0becnedeHUs

Memoowl u cpedcmea npoexmuposanusi 6a3 OAHHLIX

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHBIX UHMepghelicos

A3biKkU npoecpammuposanus u pabomol ¢ 6a3amu OaGHHbIX

Hucmpymenmoi u memoosi npoekmuposanusi u ousatina UC

CospemeHnvie 06beKMHO-0PUESHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL

Memoowl ananuza u 0600weHUss OMeUecCmeeHHO20 U MENCOYHAPOOHO20 ONbIMA &

coomeemcmayrowel 001acmu Uccied08aHull

Ipumensams memoowvl u cpeocmea nPoOeKMUpPOBanUs NPOSPAMMHO20 0DecnedeHus,

CMPYKMyp OaHHLIX, OA3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos

Koouposamv na sizvikax npoepammuposanus

IIpoexmuposarnue 6a3 0aHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Vempanenue obHapysicenubix Hecoomeemcemaeutl

HeamenvHocmy, HanpasieHHas HA peulenue 3a0ay aHATUMU4ecKko2o xapakmepa,

npeononazanuux blO0p u MHO2000pasue akmyaibHblx CnOco008 peuleust 3a0ay
Jlemoncmpupyem 3HaHus mMemooo8, MexXHOI02UIl U CPeOCme pa3padomku
NPOCPAMMHBIX  CUCHEM U  peanu3auyuu  KOHKPEMHbIX  a120pUMMO8
MamemamuuecKkux mooeneil Ha 0aze A3BIKOE NPOZPAMMUDPOSAHUA, 0Oa3
OAHHBIX U NAKEMOG NPUKIAOHBIX NPOZPAMM

Bosmoorcnocmu  cogpemenHbix U nepcnekmusHulX  cpedcme  pazpabomku

NPOSPAMMHBIX RPOOYKMOS, MEXHUYECKUX CPEOCME

Memooonozcuu u mexnono2uu NPOEKMUPOBAHUS U UCNOI308AHUSA OA3 OAHHBIX

Tunosvie peuienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIeU, WAOIOHbL, KIACChl

00bEeKMOo8, UCNOIb3YeMble NPU PA3PAOOMKe NPOZPAMMHO20 0becnedeHUs

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbLIX UHMepghelcos

Hnucmpymenmor u memoowt npoexmuposanusi u ousaiina MC

Cospemennvie 06beKMHO-0PUEHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUSL

Memoowl ananuza u 0600weHUs OMeuecCm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA &

coomeemcmeyiowel 001acmu Uccie008aHul

Hcnonvzosamsv cywecmeayrowie munosgvie peutenus i wadioHbl npoeKmupo8aHs.

NpOSPAMMHO20 0becneyeHus:

Ipumensmv memoowvl u cpeocmea nPoOeKMUpOBarUs NPOSPAMMHO20 0becnederusl,

CMPYKMyp OAHHbIX, 06a3 OAHHBIX, NPOCPAMMHBIX UHMEPDElCcO8

Koouposamv na sizvikax npoepammuposanus



gnaoems:

Ananusz 6o3modxcnocmetl peanusayuy mpebosanuli K npoSpAMMHOMY 00eCneyeHuo
Oyenka u coenacoganue cpoko8 8biNOIHeHUs NOCMABIEHHbIX 3A0ay

Yempanenue obHapysiceHnblx Hecoomeemcemeuil

eamenvHocmy, HanpasieHHAs HA peuenue 3a0ay aHATUMUYecKko20 xapakmepa,
npeononazanuux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuleHus 3a0ay

HJI-3.IIK-6  Ilpumensem coeépemeHHble Hpuemsl padomsvl ¢ UHCHIPYMEHMATbHLIMU

3HATh:

YMETD:

BJTAJETb

cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOCPAMMHBIX NPOOYKMIO8 U
RPOZPAMMHBIX KOMNIIEKCO8 HA Oa3e A3bIKO8 NPOZPAMMUPOBAHUS, HA3 OAHHBIX U
naKemoe NPUKIAOHbBIX RPOZPAMM

Bosmooxcnocmu  co8pemenHviX U NepCHneKmuHblX — Cpeocms  paspadomxu

NPOCPAMMHBIX NPOOYKMO8, MEeXHUUEeCKUX cpeocme

Memoodonozuu u mexnono2uu nNPOEKMUpPOBAHUs U UCHONb308AHUS OA3 OAHHBIX

Tunosvie peuwtenusi, OUOIUOMEKU NPOSPAMMHBLIX MOOYIEU, WAOAOHbL, KIACCHL

00beKmMOo8, UCNONb3YeMble NPU pa3spadbomre npoepammHo20 obecnedeHus

Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX

Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppelicos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHHIX

Hncmpymenmot u memoowt npoexmuposanus u ousauna UC

OcHo8bl co8peMenHbIX cuCmeM YNnpaesienus 6a3amu OaHHbIX

Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Memoowl ananusa u 0600WeHUs OMEUeCmMBEHHO20 U MEHCOYHAPOOHO20 ONbIMA 8

coomeemcmayroweti 0o1acmu Uccie008aHull

Ipumenamo memoovl u cpedcmaa npoeKmupo8anuss NPOCPAMMHO20 obecnederus,

CMPYKMyp OaHHbIX, 0A3 OAHHBLX, NPOSPAMMHBIX UHMeEPPeLcos

Koouposamv na azvikax npoepammuposanus

IIpoexmuposeanue 6a3z OanHbIX

Yempanenue obnapysrcennvix Hecoomgeemcemautl
HesimenvHocmb, HANPAGIEHHAs HA peweHue 3a0ay AHATUMUYECKo20 Xapakmepd,
npeononazarwyux 66100p U MHO2000pasue aKkmyaibHblX CNOCo0008 peuleHus 3a0ay

CooTtBeTcTBHE 6a3OBOMV VPOBHK) OCBOECHHS KOMIICTCHIIUI MJIaHUPYCMbIM
pe3yabTataM 00yYeHHUs U KPUTEPUSM HX OlleHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

IK-3

Cnoco0eH npuMeHATH COBPeMeHHbIe WH(OPMALMOHHBIC TEXHOJIOIMH TIPH
NPOEKTHPOBAHUM, peaJIM3allii, OLeHKe KadecTBa W aHaau3a 3(pPeKTHBHOCTH
MATeMaTH4YeCKHX Mojeseill H(MJIM) MPOrpaMMHOr0 odecnedeHHs I pPelIeHust
3aa4 B Pa3JIMYHBIX NPeAMeTHBIX 00J1acTAX

HJI-1.1IK-3 Hcnonvzyem coepemennvle peuteHus U mexuoa02uu npoeKmupoeanus npu

3HAmys.

paspadomke npozpammnozo odecneuenus
Bosmooichocmu  cospemennvix U NepCNeKmMusHulX  cpedcms  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX Cpeocma
Memooonozuu  paspabomxu  npocpammHo20 obecneyeHuss U  MexXHOI02UU
nPOSPaAMMUPOBAHUSL
Ipunyunvr nocmpoenus apxumexmypbl NPOSPAMMHO20 oObecnedenus U Guobl
apxumexmypbol NPOSPAMMHO20 obecnedenusl
Memoovl u cpedcmea npoeKmuposanus npocPaAmMmMHuIX Unmep@elcos Ha s3vike
npoepammuposanus Python
A3viku npocpammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCTe A3bIK
npoepammuposanus Python
Hncmpymenmor u memoowi npoekmuposanus u ouzatina MC
Coepemennvie 00beKMHO-OPUESHMUPOBAHHbBLE AZLIKU NPOSDAMMUPOBAHUS, 8 MOM
yucne a3vlk npoepammuposanus Python



yMmemy:

glaoems:

HJT-2.TTK-3

3HAMmMb.

ymemn.

81a0emn:

Coepemennvie cmpyKkmypHole A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTE A3bIK
npoepammuposanus Python
Memoowi ananuza u 06006wWeHUss OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayiouelt 001acmu Uccied08aHull
Buipabameieame ~ eapuanmul  peanuzayuu  mpeOO8aHUli  HA  A3bIKE
npoepammuposanus Python
Koouposamev na sAsbikax npocpammuposanus, 6 mMOM YUCIe HA SA3bIKe
npoepammuposanus Python
Bepuguyuposamo cmpyxmypy npocpammmno2o kooa
Paspabomka, usmenenue u coenacosanue apxumekmypvl HPOSPAMMHOSO
obecneueHusi ¢ CUCMEMHLIM AHATUMUKOM U aPXUIMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmuposanue npocpammuvlx uHmepgeticog, 6 mom  Hucie  A3bIK
npoepammuposanus Python
Paspabomxa cmpykmypol npoepammnozo kooa UC Ha s3vlke npocpammuposanus
Python
Bepugurxayus  cmpykmypovr  npoecpammnozo  xoda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemauii

Hcnonvzyem coepemenHble A3bIKW U CUCHEMBL  NPOCPAMMUPOBAHUS,

MexXHON02UU RPOEKMUPOSAHUSA RPOZPAMMHO20 0DecneyeHus
Bosmooicnocmu  cospemennvix U nepcnekmusHulx  cpeocme  paspabomxu
NPOSPAMMHBIX NPOOYKMO8, MEeXHUYECKUX cCpeocma
Memooonoeuu  paspabomxu  npocpammHo20 obecneyeHuss U  MEeXHOI02UU
PO AMMUPOBAHUSL
Ipunyunsvr nocmpoenusi apxumexkmypvl NpOSPAMMHO20 0OecneyeHus U 6uobl
apxumexmypol NPOCPAMMHO20 0becnedenusl
Memoowr u cpedcmea npoekmuposanus NPOSPAMMHBIX UHMEPGEcO8 Ha A3bIKe
npoepammuposanus Python
AH3biku npocpammuposanus u pabomsl ¢ 0a3amMu OAHHbIX, 8 MOM YUCTe SA3bIK
npoepammuposanus Python
Huempymenmor u memoowt npoekmupoganus u ousatina MC
CogpemeHnvie 00beKMHO-OPUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne s3vlk npoepammuposanus Python
CogpemeHnbie CMpyKmMypHble A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTe S3bIK
npoepammuposanus Python
Memoowl ananuza u 0606WeHUs OMeueCm8eHH020 U MeXCOYHAPOOH020 ONbIMA 8
coomeemcmayloweli 061acmu UCc1e008anHull
Buipabamvieame — eapuanmul  peanuzayuu  mpeOO8aHuti  HaA  A3bIKE
npoepammuposanus Python
Koouposamv na a3zvikax npocpammuposanus, 6 mMOM YUcie HA A3bIKe
npoepammuposanus Python
Bepuguyuposams cmpykmypy npoepammHo2o Kooa Ha A3bIKe NPOSPAMMUPOBAHUSL
Python
Paspabomxa, usmenenue u coenacoeanue apxumexmypvl NPOSPAMMHOSO
obecneueHusi ¢ CUCMEMHLIM AHATUMUKOM U aPXUMEKMOPOM NPOCPAMMHO20
obecneuenus
IIpoexmuposanue npocpammHulx unmepgericos Ha fA3vlKe NPOSPAMMUPOBAHUS
Python
Bepugpukayus ~ cmpykmypor  npoepammuoco  kooa HMC  omHocumenvHo
apxumexmypwl UC u mpebosarnuii 3axazyuxa k UC
Yempanenue obnapystcennvix necoomeemcemeuii



HJT-3.1TK-3

3HAMb.

ymemy:

grnaoems:

Ilpumensem Kpumepuu u memoOuKu OUeHKuU I phekmusnocmu npoeKmHo2o
pewienua  npu  papadomke  OMOENbHLIX  NPOZPAMMHO-ANNAPAMHBIX
KOMNOHEHM 08 UHDOPMAUUOHHBIX CUCHIEM
Bosmoorcnocmu cywecmeyioweii npocpammHo-mexHu4eckou apxumeKmypbol
Bosmooichocmu  cospemennvix U nepcnekmusHulx  cpedcme  paspabomxu
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX CPeocme
Memoodonoeuu  pazpabomku  npocpaAMMHO20 OOecneueHusi U  MexXHOLo2Ul
nPOCPaAMMUPOBAHUSL
Ipunyunsr nocmpoenus apxumexkmypsvl HNPOSPAMMHO20 0OecneueHus U 6uobvl
aApXumeKmypbl NPO2PAMMHO0 0becnedenus Ha a3vike npoepammuposanus Python
Huempymenmor u memoost eepughuxayuu cmpykmypbl npO2pamMmMHO20 K0Od
Memoobl npogedenus dKcnepuMeRmos u HabarooeHull, 0600weHus: u 0opabomKu
uHgopmayuu
Bvipabamvieams éapuanmul peanruzayuu mpeb6osanuii
IIposooums oyenky u 060cHO8aHUE PEKOMEHOYEMBIX PeUleHUL
Koouposame na sAswikax npozpammuposanus, 6 mMOM UUCIe HA A3bIKE
npoepammuposanus Python
Bepuguyuposams cmpykmypy npoepammHo2o Ko0a Ha A3bIKe NPOSPAMMUPOBAHUSL
Python
Ipumenamo memoovl ananuza HayyHO-MeXHUYECcKol ungopmayuu
Oyenxa 8pemeHU U MpPyOOeMKOCMU peanu3ayuu mpedo8anuti K npocpammHoMy
obecneuenuio
Paspabomka, usmenenue u coenacoganue apxumexmypvl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
Bepugpurayus ~ cmpykmypvt  npoecpammuoco  kooa HMC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Coop, obpabomxka, aunaiuz u 0000WeHUe NEPedo8o2O OMeYyeCmEeHH020 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001ACMuU UCCIe)08AHUL
Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMmamos KCNEPUMEHMO8 U
uccnedosanul 8 coomgemcmayroujeli 0o1acmu 3HaHull

IIK-6 Crnoco0eH MCHO/Ib30BaTh COBPeMEHHbIE MeTOAbl Pa3padoTKH NPOrpPaMMHBIX
CHCTEM M peaju3alMy KOHKPETHBIX AJIrOPMTMOB MaTeMaTHYeCKMX MojeJiell Ha
0aze S3bIKOB NPOrPaAMMHPOBAHMA, 0a3 JaHHBIX M NAaKeTOB HNPHKJAJIHBIX
NporpamMm

HJI-1.1TK-6

3HAaAmys.

Hcnonv3yem coepemennvle uHcmpymenmaipHsle cpeocmea paspadomku 6a3
OaHHbBIX, NPUKIAOHO20 NPOZPAMMHOZ0 00ECNEUEeHUA U CUCHEM PA3IUYHO20
¢ynKyuonanvno2o naznauenus
Bosmooichocmu  cospemennvix U NEPCNeKMUBHuIX  cpedcms  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cCpeocme
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNOIb308AHUA 6A3 OAHHBIX
Tunosvie pewienus, OUOTUOMEKU NPOSPAMMHBIX MOOYVIel, WAabIOHbl, KIACCbl
00beKmo8, UCNOIb3YeMble NPU paspabomke npocpamMmHO20 0becneyetus Ha A3bIKe
npoepammuposanus Python
Memoovl u cpedcmea npoekmuposanus 6a3 OGHHBIX HA A3bIKE NPOSPAMMUPOBAHUS
Python
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHBIX UHMeEPDeLico8
AH3viku npocpammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCTe SA3bIK
npoepammuposanus Python
Hncmpymenmol u memoowt npoexmuposanus u ousavna UC
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBANUS, 8 MOM
yucne s36lk npoepammuposanus Python



Memoowr ananuza u 0600weHUs OMeUeCm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA &
coomeemcmayiouelt 001acmu Uccie008aHull
yMmemy: Ipumenamo memoovl u cpedcmea npoOeKMupoB8aHUs NPOSPAMMHO20 obecnedenus,
CMpPYKMYp OaHHbIX, 0a3 OAHHBIX, NPOCPAMMHLIX UHMepghelco8 Ha A3bIKe
npoepammuposanus Python
Koouposame na sasvikax npozpammuposanus, 6 mMOM UUCIe HA A3bIKe
npoepammuposanus Python
8naoems: Ilpoexmuposeanue 6a3z OanHbIX
IIpoexmuposanue npocpammHulx unmepghericos Ha A3vlKe NPOSPAMMUPOBAHUS
Python
Yempanenue obnapysicennvix necoomeemcemasuii
Leamenvnocmo, HanpagienHas Ha peweHue 3a0ay aHarumu4ecKko2o0 xapakmepa,
npeonoazarwux 8b100p U MHO2000pasue aKkmyaibHblX CNoco608 peuleHus 3a0ay
HJI-2.1IK-6 Jlemoncmpupyem 3nanus memooos, MexXHOI0ZUN U CPeOCHE pa3padomku
HPOZPAMMHBIX  CUCHEM U  Peanu3ayuu  KOHKPEMHbIX  Al20pUmmos
Mamemamuyeckux mooeneil Ha 0aze A3bIKOE NPOZPAMMUPOSAHUA, 043
OAHHBIX U NAKEM 08 NPUKTIAOHBIX NPOZPAMM
3Hamy: Bosmooicnocmu  cospemennvix U nepcnekmusHulx  cpeocme  paspabomxu
NPOCPAMMHBIX NPOOYKMO8, MEeXHUYECKUX Cpeocma
Memooonozuu u mexnonio2uu nNPOEKMUPOBAHUs U UCHONIb308AHUS 0A3 OAHHBIX
Tunoevle peuwienus, OUbGIUOMEKU NPOSPAMMHLIX MOOYJIelU, UWAONIOHbL, KIACCHl
00beKmo8, UCNONb3YyeMble NpU pa3pabomke NPoSPaAMMHO20 0becnedeHUs Ha A3bIKe
npoepammuposanus Python
Memoouvl u cpedcmea npoekmupo8anHusi NPOZPAMMHbBIX UHMePhelicos
Huempymenmor u  memoowvt npoexkmupoganus u ousauna HC Ha sA3bike
npoepammuposanus Python
CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 06006weHUs 0OmMme4ecmeeHH020 U MeXCOYHAPOOHO20 ONbIMA 8
coomeemcmaytoueti 001acmu UCCIe008anull
ymemy: Hcnonvzosams cywecmeyioujue munogvle peuleHus u uabaonsbl npoeKmupo8aHus
APOSPAMMHO20 0becneyenuss Ha s3vike npocpammuposanus Python
Ipumenamo memoovl u cpeocmea npoOeKMUpPOBaAHUs NPOSPAMMHO20 0bechedetus,
CMpPYKmMyp OaHHbIX, 6a3 OAHHBIX, NPOSPAMMHBIX UHMEPghelico8
Koouposame na sAswikax npozpammuposanus, 6 mMOM UUCIe HA A3bIKe
npoepammuposanus Python
enadems: Ananuz eozmodxcnocmeti peanuzayuu mpebo8aHull K NpocpamMmMHoOMy 00ecneyeHuo
Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsL NOCMABIEHHbIX 3A0a4
Yempanenue obnapystcennvix necoomeemcemesuii
Leamenvnocmo, HanpasneHHas Ha peuleHue 3a0ay aHaIUmu4ecKko2o0 xapakmepa,
npeononazarnwux 6b100p U MHO2000pasue aKkmyaibHblX Cnoco608 peuleHus 3a0ay
HJI-3.1IK-6 Ilpumensem coepemenusvie npuemvl padomvl ¢ UHCHMPYMEHMATbHBIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX NPOOYKMOE U
RPOCPAMMHBIX KOMNIIEKCO8 HA 0a3e A3bIKO8 NPOZPAMMUDPOBANUS, 6A3 OAHHBIX U
naKemoe NPUKIAOHBIX NPOZPAMM
3HATH: Bosmooxcnocmu  coépemenHvix U NEpCNeKmuHblX — Cpeocms  paspadomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocma
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUA 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WabloHbl, KIACCbl
00beKmMo8, UCNnoab3yeMble NPU paspabomre npocpammHo20 obecnedeHus
Memoovt u cpedcmea npoexmuposanusi 6a3 OAHHLIX, 6 MOM HYUCIE SA3bIK
npoepammuposanus Python
Memoowi u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHmepghelicos



YMETD:

BJIAJIETD:

A3vlku npocpammuposanus u pabomul ¢ 6a3amu OaGHHbIX

Hucmpymenmor u memoowi npoekmuposanus u ouzatina UC

OcHo8bl COBPEMEHHBIX CUCMEM YNPAeieHusi 0a3amu OAHHLIX, 8 MOM YUCTLe SA3bIK
npoepammuposanus Python

Cospemennvie 00bEKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne s3vlk npoepammuposanus Python

Memoowi ananuza u 0600WeHUsT OMEUeCMBEHHO20 U MENHCOYHAPOOHO2O ONbIMA 6
coomeemcmayiouelt 001acmu Uccie008aHull

Ipumensms memoovl u cCpeOCmea NPOEeKMUPOBAHUsL NPOCPAMMHO20 0becneyeHrs,
CMPYKMYp OAHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMEPDelicos

Koouposamv na s3vikax npocpammuposanus, 6 MOM YUCle HA S3bIKe
npoepammuposanus Python

IIpoexmuposarnue 6a3 danHvIx

Yempanenue obnapysrcennvix Hecoomgeememaeuti

HesmenvHocmb, HANPAGIeHHAs HA pewieHue 3a0ay AHATUMUYecKo20 Xapakmepd,
npeononazarnwux 6b100p U MHO2000paszue aKkmyaibHblX Cnocob08 peuleHus 3a0ay

CootBercTBue NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMHM TUIAHHUPYEMBIM
pe3yabTataM 00yYCHHUs U KPUTEPUSAM MX OlCHUBAHUs (OICHKA: OTJIMYHO /3a4TEeHO):

IIK-3

Cnoco0eH NpPUMEHATh COBpPEeMEHHble HWH(POPMALMOHHBIE TEXHOJOTHM MIPH
NPOEKTHPOBAHUHU, Peau3alMi, OlleHKe KadyecTBA M aHAIU3a I(PPEeKTHBHOCTH
MaTeMaTH4YeCKUX Mojesieil u(Wid) MporpaMMHOro odecredeHus AJsi pelieHus

3ala4 B Pa3/IMYHbIX IPEIMETHDBIX 00J1acTAX

HJI-1.1TK-3

3HAmys.

ymemy:

graoems:

Hcnonvzyem cospemenHble peuteHUs U MeExXHOA02UU NPOEKMUPOBAHUA NPU

paspadomke npozpamMmHoOzo odecneueHus
Bosmooicnocmu  cospemennvix U nepCcnekmusHuvlX  cpeocms  pazpadbomiu
NPOSPAMMHBIX NPOOYKNO8, MEeXHUYECKUX CPeOCma
Memooonoeuu  paspabomxu  npocpammHo20  0becneyeHus: U MexXHOI02UU
NPOSPAMMUPOBAHUSL HA 8bLCOKOM NPODECCUOHATbHOM YPOBHE
Ipunyuner nocmpoerust apxumexmypvl npoePaAMMHO20 0OecneveHus: U 6uobl
apxumexmypbol NPOCPAMMHO20 0becnevensl
Memoovl u cpedcmea npoeKmuposanust NPOSPAMMHbBIX UHMEPPENUCO8 HA A3bIKe
npoepammuposanus Python
A3vlku npoepammuposanus u pabomsl ¢ 6a3amu OAHHLIX, 8 MOM YUCTe S3bIK
npoepammuposanus Python na evicoxom npogheccuonanvrom yposne
Huempymenmor u memoost npoekmupoganus u ousatina UC
Cospementvie 00beKMHO-OPUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne a36lk npoepammuposanus Python
Cogpemenivie CmpyKmypHble S3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCLE S3bIK
npoepammuposanus Python na eévicoxom npogpeccuonanvrnom yposne
Memoowvl ananuza u 06006wWeHUsE OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmaytoueti 001acmu UCCIe008aHUll
Buipabamovisams sapuanmsl  peanuzayuu  mpeOOSaHull  HA  S3bIKE
npoepammuposanus Python
Koouposamv na ssbikax npoepammuposanusi, 6 mMOM HUCIe HA 53blKe
npoepammuposarnus Python
Bepuguyuposamv ~ cmpykmypy — npoepammmno2o  KoO0a ~ HA  BbICOKOM
npogeccuonaibHoM yposHe
Paspabomxa, usmenenue u coenacosanue apxumekmypovl NpPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM NPOCPAMMHO20
obecneyenus



HJT-2.TTK-3

3HAMb.

ymemy:

graoems:

HJT-3.1TK-3

3HAMb.

IIpoexmuposanue  NpPOCPAMMHLIX — UHMEPPEUCO8, 6 MOM  YUcCle  A3bIK
npoepammuposanus Python na evicoxom npogheccuonanvrom yposme
Paspabomra cmpykmypol npoepammnozo kooa UC na azvike npoecpammuposanus
Python ra svicokom npogpeccuonanvrom yposue
Bepugpukayus ~ cmpykmypor  npoecpammuoco  kooa HMC  omHocumenvHo
apxumexmypol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapysicenuvix Hecoomeemcemautl
Hcnonv3yem coeépemeHHble A3bIKU W CUCHEMbL  NPOPDAMMUPOBAHUSL,
MeXHO0102UU NPOEKMUPOSAHUA RPOZPAMMHO20 0DecnedeHUs
Bosmooxcnocmu  cogpemenHbiX U NepCnekKmusHulX  cpedcme  pazpabomku
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomku  npocpammHo20  obecneyeHuss U  MeXHOI02UU
NPOSPAMMUPOBAHUS
Ipunyunsr nocmpoenus apxumexmypbl HPOSPAMMHO20 Obecnedenus U Guobl
ApXUmMeKmypbl NPOCPAMMHO20 0Decneuenus Ha BblCOKOM NpPOPecCUOHAbHOM
ypoghe
Memoovl u cpedcmea npoeKmMuposanusi NPOSPAMMHbBIX UHMEPPENCco8 Ha A3bIKe
npoepammuposanus Python
A3vlku npoepammuposanus u pabomsl ¢ 6a3amu OAHHLIX, 8 MOM YUCTe S3bIK
npoepammuposarus Python na eévicoxom npogpeccuonanvrhom yposne
Huempymenmor u memoost npoekmupoganus u ousatina UC
Cospemennvie 06bEKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUS, 8 TMOM
yucne a36lk npoepammuposanus Python
CospemeHnnbie cmpyKmypHvie A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCLe A3bIK
npoepammuposanus Python
Memoowi ananuza u 0606WeHUss OMEeUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeememayioujell 001acmu Uccied08aHull
Bvipabamvieamv ~ eapuanmel  pearusayuu  mpebOOBAHUL  HA  A3bIKE
npoepammuposanus Python
Koouposamv Ha A3biKax npocpamMmuposéamus, 6 mMoM Hucie Ha A3bIKe
npoepammuposanus Python na eévicoxom npogpeccuonanvrnom yposne
Bepuguyuposams cmpykmypy npoepammHo2o Kooa Ha sA3b1Ke NPOSPaAMMUPOBAHUSL
Python
Paspabomxa, uszmenenue u coenracoeamue aApxXUmMeKmypvl NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneyeHuss Ha 8bICOKOM NPOGheCcCUOHANLHOM YPOBHE
IIpoexmuposanue NPoOSPAMMHBIX UHMEPPEUCO8 HA S3bIKE NPOCPAMMUPOBAHUS.
Python na svicokom npogpeccuonanvrom yposne
Bepudurxayus  cmpykmypor  npoepammnoco  xoda HC  omHOocumenvbHo
apxumexmypol UC u mpebosanuil 3axazuuxa k UC
Yempanenue obnapysrcennvix necoomeememaeuti
Ilpumensiem Kpumepuu u MemoOuKu OUeHKU IhghekmusHocmu nPOEKMHO20
peuieHus  npu  pazpadomke  OMOEAbHLIX  NPOZPAMMHO-ANNAPAMHBIX
KOMNOHEHN 06 UH(OPMAUUOHHBIX CUCEM
Bosmooicnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumexmypol
Bosmoocnocmu  cogpemenHbix U NepCcnekmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKIO8, MEeXHUUECKUX CPedCma
Memooonocuu  paspabomku  npocpamMmHo20 obecneyeHus U MexXHOA0UU
NPOCPAMMUPOBAHUS HA 8bICOKOM NPOGhECCUOHANLHOM YPOBHE
Ipunyuner nocmpoenus apxumexmypvl HpPOSPAMMHO20 ObecnedeHusi U 6uobl
aApxXumeKmypbl NPOSPAMMHO20 0becnevenus Ha A3bike npoepammuposanus Python
Ha 8bICOKOM NPOPECCUOHAILHOM YPOBHE



ymemy:

glaoems:

IIK-6

Hucmpymenmol u memoOwl sepughuxayuu Cmpykmypuvl BpOSPAMMHO20 KOOd
Memoobl npogedenus dKcnepuMermos u HabaroeHull, 0600weHus: u 0opabomKu
uHgopmayuu
Bvipabamvieams éapuanmul peanruzayuu mpeb6osanuii
IIposodumsb oyeHky u 000CHOBAHUE PEKOMEHOYEeMbIX PeueHUll HA BblCOKOM
npogheccuoHanbHoM ypoeHe
Koouposamv Ha sA3biKax npoecpamMmupoamusi, 6 mMoM 4Hucie Hd SA3bIKe
npoepammuposanus Python na eévicoxom npogheccuonanvrom yposne
Bepuguyuposams cmpykmypy npoepammHo2o Ko0a Ha s3blKe NPOSPaAMMUPOBAHUSL
Python
IIpumensms MemoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu
Oyenka epemeHu U MpPYyOOEeMKOCMU Peanu3ayuu mpebosanuti K npocpamMmHOMY
obecneuenuo
Paspabomxa, uszmenenue u coenracosamue apxXumeKmypvl NpOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHOZO
obecneuenus
Bepugurxayus  cmpykmypovr  npoecpammnozo  xoda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazyuxa k UC
Coop, obpabomka, aunanuz u o0606weHue nepedo8o2o OMmMe4ecCmeeHHO20 U
MENCOYHAPOOHO20 ONbIMA 8 COOmMEemcmaylouelt 0o1acmu Uccie008anHull Ha
8bICOKOM NPOPDECCUOHATLHOM YPOBHE
Coop, obpabomrka, aumanuz u 0000weHUe pe3YIbMAMO8 IKCNEPUMEHMO8 U
uccnedosanuil 6 coomeemcemeayroujelt 0o1acmu 3HaHu
CnocodeH HMCHOJIb30BAaTh COBPEMEHHbIE MeTOAbl Pa3padoTKH MPOrPaMMHBIX
CHCTEM H peaju3alui KOHKPETHBIX aJrOPUTMOB MATEeMATHYECKHX MojeJiell Ha
0a3ze S3bIKOB MPOTPAMMHPOBAHHA, 0a3 JAHHBIX M NAKETOB MNPHKJIAJIHBIX
MporpamMm

HJI-1.1IK-6 Hcnonv3yem cospemennvle uHcmpymeHmaibHovle Cpeocmea papadomku 6a3

3HAmys.

ymemy:

OaHHbBIX, NPUKIIAOHO20 NPOZPAMMHO20 00eCneYeHUs U CUCEM PA3IUYHO20

¢yHKyuonabHO20 HA3HAUEHUS
Bosmoocnocmu  cogpemenHbix U NepCnekmusHuiX  cpedcme  pazpabomku
NPOSPAMMHBIX nPOOYKMO8, MEXHUYECKUX cpeocms Ha 6bICOKOM
npogheccuoHanbHoOM ypoeHe
Memoodonoeuu u mexnoi02uu NPOESKMUPOBAHUS U UCNOIb308AHUSL OA3 OAHHBIX
Tunosvie pewieHusi, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbL, KIACCH
00beKmM08, UCNOIb3YeMble NPU PA3PAOOMKeE NPOSPAMMHO20 0becneverUs Ha S3bIKe
npoepammuposanus Python
Memoowbl u cpedcmea npoekmuposarus 6a3 OAHHBIX HA A3bIKE NPOSPAMMUPOBAHUS
Python
Memoobl u cpedcmaa nPoeKmMupoB8aHus NPOSPAMMHBIX UHMepelicos
A3viku npoepammuposanuss u pabomel ¢ 6azamu OAHHLIX, 8 MOM YUCTe S3bIK
npoepammuposanus Python na evicoxom npogheccuonanvrom yposne
Hucempymenmot u memoost npoekmupogarus u ousatina UC
Coepementvie 00beKMHO-OPUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUS], 8 MOM
yucne 51361k npoepammuposarust Python
Memoowvl ananuza u 06006WeHUsL OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmaytoueti 001acmu UCCIe008aHull
Ipumensmo memoobvl u cpedcmea nPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedeHs,
CMpYyKmyp OAaHHbIX, 0a3 OaHHBIX, NPOCPAMMHLIX UHMepghelco8 Ha sA3bIKe
npoepammuposanus Python
Koouposamv mna sa3vikax npoepammupoéanus, 6 moM yucie Ha s3bIKe
npocpammuposanus Python na evicoxom npogheccuonanvrom yposne



gnaoems:

HJT-2.TTK-6

3HAMmMys.

ymems:

gnaoems:

HJI-3.1TK-6

3HATD:

IIpoexmuposanue 6a3 danHvIx

Ilpoexmupoeanue npocpammHuiX uHmepgheucos Ha sA3biKe NPOSPAMMUPOBAHUS

Python ra svicokom npogpeccuonanvrom yposue

Yempanenue obnapysicennvix necoomeememesuii

Heamenvnocmo, HanpasneHHas Ha peuleHue 3a0ay aHaIUmu4ecKko2o xapakmepa,

NPeononazaruux 6b100p U MHO2006pasue aKmyaibHblX CHOCo0O08 peulenus 3a0a4
Jlemoncmpupyem 3nanusa memooos, mexHoa02ull U cpeocme pazpadomku
RPOCPAMMHBIX  CUCHIEM U  peanu3auyuu  KOHKPEMHbIX — a120PUMMOE
MamemamuyecKkux mooeseill Ha 0aze A3bIKOE NPOZPAMMUPOSAHUs, 043
OAHHBIX U NAKEM 08 NPUKTAOHBIX HPOZPAMM

Bosmooichocmu  cospemennvix U nepcneKmusHulX  cpedcmé  paspabomxu

NPOCPAMMHBIX ~ NPOOYKMOS, MEeXHUYecKux  cpeocmse  Ha  BbICOKOM

npogeccuonanvbHom yposHe

Memoodonozuu u mexnonio2uu nNPOEKMUPOBAHUs U UCNONb308AHUS OA3 OAHHBIX

Tunosvie peuwienus, OUOTUOMEKU NPOSPAMMHBIX MOOYVIel, WADIOHbl, KIACChl

00beKmo8, UCNONb3YyeMble NPU pa3pabomKe NPoSPaAMMHO20 0becnedeHUs Ha A3bIKe

npoepammuposanus Python

Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMePhelicos

Huempymenmor u  memoowvt npoexkmupoganus u ousaiuna HC Ha s3vike

npoepammuposanus Python

Cogpemenuvie 00bLEKMHO-OPUSHMUPOBAHHBIE S3bIKU NPOCPAMMUPOBAHUS HA

8bICOKOM NPOPDECCUOHATLHOM YPOBHE

Memoowl ananuza u 0606WeHUs OMeuecm8eHH020 U MeNCOYHAPOOH020 ONbIMA 8

coomeemcmayroueli 061acmu uccie008aHull

Hcnonvzosams cyuwecmeayoujue munogvle peuleHus u umabionsbl npoeKmupo8anus

APOSPAMMHO20 0becneyeHus Ha s3vike npocpammuposanus Python

Ipumenamo memoovl u cpedcmea npoeKmMupoOBarUs NPOSPAMMHO20 0becnedetus,

CMPYKmMyp OaHHbIX, OA3 OAHHBLX, NPOSPAMMHBIX UHMeEPPelcos

Koouposamv mna saseikax npocpammuposanusi, 6 mMOM UUCIe HA A3bIKE

npoepammuposanus Python na eévicoxom npogheccuonanvrnom yposne

Ananuz 603modHcHocmell peanuzayuy mpedosanull K npocpamMmHoMy obecneyeHuro

Oyenka u coanacosanue CpoKos8 GblNOIHEHUsL NOCMABIEHHbIX 3A0a4

Yempanenue obnapysicennvix necoomeemcmauii

Heamenvnocmo, HanpaenenHas Ha peweHue 3a0ay aHaIumu4ecKko2o0 xapakmepa,

npeononazaruux eblO0p u MH02000pasue aKkmyaibHbIX Cnocob08 peulenus 3a0ay

Ilpumensem coepemennvle npuemsvl padGomvl ¢ UHCMPYMEHMATbHBIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX HPOOYKMOE U
RPOCPAMMHBIX KOMNIIEKCO8 HA 6a3e A3bIKO8 NPOZPAMMUPOBAHU, A3 OAHHBIX U

naKemoe NPUKIAOHBIX NPOZPAMM
Boszmooicnocmu  co8pemennbix U NEPCReKmUBHbIX  Cpedcms  pazpabomku
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCma
Memooonoeuu u mexnono2uu nPoeKMUPOBAHUsL U UCHOIL308AHUS 6A3 OAHHBIX
Tunogvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYJell, WAOIOHb, KIACChL
00beKmMo8s, UCNONb3YeMble NPU Pa3pabomKe PoSPamMmMHO20 0becneyeHs
Memoowvr u cpedcmea npoekmuposanus 60a3 OAHHBIX, 6 MOM HUCLE S3bIK
npoepammuposanus Python na évicoxom npogheccuonanvrnom yposne
Memoowl u cpedcmea npoekmupo8anust RPOSPAMMHBIX UHmMepghelicos
A3b1KU npocpamMmuposanusi u pabomul ¢ 6a3amu OAHHbLX
Hrncempymenmol u memoowt npoexmuposanus u ousatna MC
OCHOBbL COBPEMEHHBIX CUCMEM YNPAsieHus 6a3amu OAHHBLX, 8 NMOM YUCTLe S3bIK
npoepammuposanus Python



Cogpemennvie 00beKMHO-OPUECHMUPOBAHHBLE AZbIKU NPOCPAMMUPOBAHUS, 8 MOM
yucne s3vlk npoepammuposanust Python na evicoxom npogeccuonanvrom yposme
Memoowl ananuza u 0600WeHUsT OMEUeCMBEHHO20 U MENHCOYHAPOOHO2O ONbIMA 6
coomeemcmayiouelt 001acmu Uccie008aHull

YMETD: Ipumensmo memoowvl u cpedcmea nPoOeKMuUpoOBaArUsi NPOCPAMMHO20 0becnedeHus,
CMPYKMYp OaHHLIX, 0a3 OAHHLIX, NPOSPAMMHLIX UHMeEPhEeUco8 HA BbICOKOM
npogeccuonanvbHom yposHe
Koouposamv na sAsvikax npocpammuposanus, 6 MOM Uucie Ha A3blKe
npoepammuposanus Python na eévicoxom npogheccuonanvrnom yposne

BJIAJIETh:  Ilpoexmuposanue 6a3 0aHHbIX
Yempanenue obnapyosicennvix necoomeemcmasuii
Heamenvnocmo, Hanpaeniennas Ha pewienue 3a0a4 aHATUMUYecKo20 Xapakmepa,
npeonoazarwux 8b100p U MHO2000pasue aKkmyaibHblX Cnocob08 peuleHus 3a0ay

TunoBble KOHTPOJIbHBbIE 32IaHNUS WU HHbIE MATEPHAJIbI, HEO0OXO0UMbIe [IJISl OLlEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XAPAKTEPHU3YHIIUX 3TANbI
(opMupoBaHUA KOMIIETEHIMI B MpoLiecce 0OCBOEHUsI 00pa30BaTeIbHOMH MPOrpaMMbl

Tunoevie mecmoegule 3a0anus

1)  3amwmce Buma a=[i for i in range(11)] naet aHaTOTHYHBIN pE3yIbTaT C:
1. a=list(range(11))

2. a=tuple(range(11))

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

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

2)  Jlnst BBIBOJA Map KITFOY 3HAYCHHE U3 CIIOBAPS MOXHO MCITOJIb30BaTh CIICYIOIHE
BBIPAXKCHUSA:

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

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

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

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

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

3)  Kakum 006pazom MOKHO HCIOJIB30BaTh lambda /17151 BO3BeICHHS B CTETEHB 2 BCEX
OJICMCHTOB CIIMCKa a, COCTOALICTO M3 yucen?
1.  z=lambda x: x*x
a=list(map(z,a))
2. a=list(map(lambda x:x*x,a))
3. a=list(map(lambda x:x**2,a))
4.  z=lambda x: x**2
a=list(map(z,a))
5. a=lambda a:a*a
) a=list(map(lambda x:x*x,list(range(6)))) a 6yzaer paBHo:
map object
lambda object
function \(\It\)lambda\(\gt\)
[1, 4,9, 16, 25]
[0,1,4,09, 16, 25]

AW RS

5)  Ilpu nepeonpenesieHnH Kiacca



class A(object):

X=5
OT KOTOPOTO yXe co3/1aH dK3eMIurip a=A(), Ha HOBBIH
class A(object):

X=7
KaKoe CBOMCTBO X OyeT y 00beKTa a
1. 5
2. 7
3. Ilpu nepeonpedenenuu knacca blOpocumcs ouudKa
4. Tpu obpawenuu k ceoticmey x 603HUKHemM OUUOKA

6)  Ilpu mepeonpeneneHun Kiacca
class A(object):
X=7
def xx(self):
print(self.x)
OT KOTOPOTO yXe Cco3/1aH dK3eMIurip a=A(), Ha HOBBIH
class A(object):
X=5
def xx(self):
print(self.x)
KaKOW pe3yibTaT BBIIACT MCIIOIE30BaHUE MeTo1a a.XxX()

1. 5

2. 7

3. Ilpu nepeonpedenenuu kiacca 8blopocumcs ouuoKa
4. Ipu obpawenuu k Memooy xx 60O3HUKHEmM OUUOKA

7)  Jaubl 1Ba Kiacca
class A(object):
x=5
def xx(self):
return self.x
class AB(A):
y=7
def xx(self):
return (self.x,self.y)
MOJIyueH 3K3eMIuIsp kinacca ab=AB() kakoii pe3yabTaT BBIACT UCIIONIB30BaHUE MeTOa ab.xX()

1. (57
2. 57
3. 5

4. 7

8) Kakue nannbple OyayT BbIBElIEHBI HA SKpaH IIPH MIOCJIE BHIIOIHEHUS CIEAYIONIel TPOrpaMMBbl:
import threading

from bs4 import BeautifulSoup as BS

import requests

def read(n):
print(threading.currentThread().getName())
page=requests.get(‘https://www.djangoproject.com/weblog/?page={}'.format(n))
res=BS(page.text, features="html.parser’).h1
print(res)
if _name__=="_main__"
thr_names=['hello’,'python’,'django’,'flask’,'thread']
for i in range(5):
my_thread=threading.Thread(target=read, name=thr_names[i], args=(i,))



my_thread.start()

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

1. CHayana 6ydem 6vi6e0eHO UMs NOMOKA, 3amem uHgpopmayus o 3aeonoske 1 yposus u max 5 pas

2. Crauana 6y0ym gvlgedeHbl UMeHA NOMOKO08 5 pas, NOmom uHpopmayus o 3a20108xkax 1 yposus
Ha cmpanuyax 5 paz epHo

3. CHayana 6ydem 6v18e0eHO UMs NOMOKA, 3amem uHgopmayus o 3aeonosxe 1 yposus u max 4 pasa

4, CHayana 6y0ym eviedeHbl uMeHa NOMoKo8 4 paza, nomom uHGopmayus o 3a20106kax 1 ypoews
Ha cmpanuyax 4 pasa

5. Owwubdxa

9) Kaxue mannsie OyayT BEIBEACHBI HA SKPAH MPH [TOCIIE BHITOTHEHHS CIEAYIOMIeH POTPaMMBbI:

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

import 0s

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

print(res)

if _name_ == main_"
pages=[5,10,15,20,25,30]
procs=[]

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

for proc in procs:
proc.join()

byoem evigedenvt uo 6 npoyeccos, samem 6 3a20108k08 1 ypoeHs eepHo

Owubka

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

byoem evigeden uo npoyecca u cooepicumoe 8Hympu 3a20106xka 1 yposus u max 6 pas
byoem evigeoenvt uo 6 npoyeccos, samem cooepicumoe 6 3a20106x06 1 ypoens

akrwnE

10) IIpu coznanunm cepBepa, HCIONIB3YS MOAYNb http.server U ONMCaHUM Kiacca, yYHACIEIOBAHHOTO OT
BaseHTTPRequestHandler, send response(200) ucrnonb3yercs Jis:

Omeema 06 ouubke

Omeema 06 owubke 3anpoca

Omeema OK

Omeema o0 Omcymcmeu CoO0epHcUMO20
Omeema o 3anpeme docmyna

agrwbdE

11) Tlpwu co3maHuM cepBeEPa, HCIONB3YETCS KO

from http.server import HTTPServer
from http.server import BaseHT TPRequestHandler



class ServerWorking(BaseHTTPRequestHandler):

server=HTTPServer(server_address,ServerWorking)
server_address MoxeT IpeCTaBIATh U3 ceOs:

1. server_address=(", 9000)

2. server_address=('localhost’, 9000)

3. server_address = ("127.0.0.1', 9000)

4. server_address = (9000,'127.0.0.1"

5. server_address=(9000,'localhost")

12) s cozmanus ¢aiina B/l 1ocTaTouHO BHITOIHHUTS:

1. import sglite3

2. aiter=iter((1,2,3,4))

3. import sglite3

con=sqlite3.connect(‘nymo x ¢haiiny b/[’)

4, con=sqlite3.connect(‘nymo x ¢paiiny b/[’)

5. import sglite3

con=sqlite3.connect(‘nymo x ¢haiiny b/[’)

con.close()

13)  Jlns cozmanust Bl U3 HECKOJIBKUX TaOJIHIL ITOCTIE CO3aHKs COSMHEHHS U Kypcopa, yaooHee
TIOJIb30BAThCS:

1. con.execute(ckpunm)

2. con.executemany(cxkpunmeo)

3. onucanuem cKpunma u @ulnoIHenueM con.executescript(sql)

4, cur.execute(ckpunmi)

5. ONUCAHUeM CKPUNMA U 8bINOIHeHUeM cur.executescript(sql)

14)  Jlns 3amosiHeHUs moJiel TabJIMIlbl MOKHO MCIIOJIb30BATh IS 3aITUCH JIAHHBIE CIICAYIONIETO BH/IA:

1. varl=("Poman",)

2. var2=(2,"Pacckas")

3. var3={"id":3, "name":"Cmuxomeopenue"}

4, var4d=("lloama")

5. var5=(‘Poman 6 cmuxax’)

15)  Jlnst nepenaun mapaMeTpoB Ha ctpanuity index.html u3 views.py MoxHO HCIIOIB30BaTh:

1. return render(request,"index.html" {})

2. return render(request {})

3. return HttpResponse("index.html" {})

4. return HttpResponseNotFound(*'index.html",{})

5. return render("index.html"{})

16) Jlns co3maHus HOBBIX MUTPAIMil IIPH N3MEHEHUH B MOJIENSX JAHHBIX MCIOIB3YIOT CIIEIYIOILYTO
KOMaHJy B KOHCOJIH:

1. python manage.py makemigrations

2 python manage.py syncdb

3. python manage.py migrate

4. python manage.py sqlmigrate

5 python manage.py dbshell

17)  Jlns otoOpaskeHUs] MOJEIH PHIOKEHHS B YaCTH aJIMUHUCTPATOPA MOXKHO TPOIHCATB!

1. Hmnopmuposams modensv 6 admin.py u ee 3apecucmpuposams

2. Jlobasnenue nazsanus npunoscenuss 6 INSTALLED APPS 6 apps.py



3.
4,
18)

Lobasnenue nazsanus npuioxicenus 8 settings.py
Lobasnenue nHazsanus npuiodiCenus 8 apps.py
MeTeoposor Xo4eT HOCTPOUTh MOJIEIb, MPOTHO3UPYIOIIYIO TEMIIEpaTypy Bo3ayXa Ha 3aBTpa. K

KaKOMY TUITY OTHOCUTCH JaHHAs 33[[3'-13?

1
2.
3.
4.

19)

KJIacTepU3aIys
KJTaccu(uKaIms

paHXUpOBaHUE

perpeccus

JIOKTOp X0YeT MOCTPOUTH MOJIENb, IPOTHO3UPYIOIYI0 BO3MOXKHOCTh Pa3BUTHSI OCIIOXKHEHUH y

NalueHTa Mocie ONepayy - Bce T OyJeT OJaromnoryqyHo B TEUEHHE HECKOJIBKUX CIEIYIOIIUX MECSLECB
unu HeT. K kakoMy THITy OTHOCUTCS JaHHas 3a1a4a?

paHXUpPOBaHUE

perpeccus

KJIacTepU3aLHs

KJTaccu(uKaIums

CrouMOCTh aKIIMM HEKOTOPOUM KOMIIAHUM Ha OUpIKE SBIISETCS. ..
YHUCIOBBIM TIPU3HAKOM

MOPSIIKOBBIM NPU3HAKOM

KaTeropuaabHbIM [IPU3HAKOM

OMHAPHBIM MPU3HAKOM

Hanuuune 6ankoHa B KBapTUpE SIBISETCA. . .

YHCIIOBBIM MIPHU3HAKOM

KaTeropualbHBIM ITPU3HAKOM

OMHAPHBIM PU3HAKOM

MOPSIIKOBBIM NIPU3HAKOM

Bospacr yenosexa. ..

MOYKET CUHATATHCS KaK YUCIOBBIM, TaK U TIOPSAKOBBIM PU3HAKOM
MOYKET CUUTATHCS TOJILKO YHCIOBBIM PU3HAKOM
MOYKET CUUTATHCS TOJIBKO KaTerOpHUalbHBIM IPHU3HAKOM
MOYKET CUUATATHCS TOJILKO MOPSAKOBBIM PU3HAKOM
LIBeT rna3a yenmoBeKa sSBISETCS. ..

YHCJIOBBIM MPU3HAKOM

KaTeropraabHbIM [IPU3HAKOM

OMHApPHBIM MPU3HAKOM

MOPSIIKOBBIM NPU3HAKOM

TunoBblie KOHTPOJIbHBIC 3aIaHUA WJINX UHBIC MaTEpHUAJIbI, H006X0)II/[MLIQ AJI OCHKHU

3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapPaKTePU3YIOIIMX 3TaIbl
(popMHpoBaHUsI KOMIIETEHIHI B polecce OCBOEHNsI 00pa30BaTe/IbHOI POrpPaMMbI

24)

©ONo GO

Tunoevie mecmoewlie 3a0anus

3amucek Buaa a=[i for i in range(11)] maet aHaIOTHYHBIN pe3yIbTaT C:
a=list(range(11))

a=tuple(range(11))

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

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

25) Jlns BBIBOJA Tap KITFOY 3HAYCHHE U3 CJIOBApPs MOYKHO HCIIOJIb30BATh CIICIYIOIINE

BBIPpAXKCHUSA:
6.  for key,val in a.items():print(key,val)
7. for key,val in a.items():print(key,a[key])
8.  for key in a.keys():print(key,a[key])
9.  for key,val in a.keys():print(key,a[key])
10. for key,val in a.keys():print(key,val)



26) Kakum 00pa3om MOKHO HCIIOIB30BaTh lambda /1st BO3BeCHUS B CTEIIEHD 2 BCEX
DJIEMCHTOB CIIMCKa a, COCTOALICTO M3 ‘{I/ICGJI?

6. z=lambda x: x*x

a=list(map(z,a))

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

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

9. z=lambda x: x**2

a=list(map(z,a))

10. a=lambda a:a*a

27) a=list(map(lambda x:x*x,list(range(6)))) a OyaeT paBHO:
6.  map object

7. lambda object

8.  function \(\It\)lambda\(\gt\)

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

10. [0,1,4,09,16,25]

28) Ilpu mepeonpeneicHUH Kiaacca
class A(object):
X=5
OT KOTOPOTO yXe Cco3/1aH dK3eMIurip a=A(), Ha HOBBIH
class A(object):

X=7
KaKoe CBOMCTBO X Oy/eT y 00beKTa a
5. 5

7

Ipu nepeonpedenenuu kiacca eblopocumcs ouuoKa
Ipu obpawenuu Kk c60ticmey X 803HUKHEM OuUOKA

0 N o

29) Ilpu nepeonpenesieHUH Kiacca
class A(object):
X=7
def xx(self):
print(self.x)
OT KOTOPOTO YK€ CO3J1aH 3K3eMIusip a=A(), Ha HOBBIH
class A(object):
X=5
def xx(self):
print(self.x)
KaKoM pe3ysbTaT BbIIACT MCIIOJIb30BaHUE MeTo/1a a.XxX()

5. 5

6. 7

7. Ipu nepeonpedenenuu kiacca eblopocumcs ouuoKa
8. Ilpu obpawenuu k Memooy xx 8603HUKHeM OUUOKA

30) dansbl nBa 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)
MOJIy4YeH 3K3eMILIp Kinacca ab=AB() kakoii pe3yabTaT BbIAACT UCIIONIb30BaHKUE MeTOa ab.xX()
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31) Kaxkue JaHHBbIC 6yHyT BBIBCACHBI HAa 3KpaH IIPU MOCJIC BbINTOJIHCHUA CJ'IGILYIOIIIeﬁ IIporpaMmaI:
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']
for i in range(5):
my_thread=threading. Thread(target=read, name=thr_names[i], args=(i,))
my_thread.start()

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

6. Crauana 6ydem 6vl8edeHO uMsi ROMOKA, 3amem ungopmayus o 3a20106ke 1 yposus u max 5 pas

7. Crauana 6y0ym gvlgedeHbl UMeHA NOMOKO08 5 pa3, Nomom uHpopmayus o 3a20108xkax 1 yposus
Ha cmpanuyax 5 pas 6epHo

8. Cuauana 6yoem 6vigedeHo umsa nomoka, 3amem un@opmayus o 3azonosxe 1 yposus u max 4 paza

9. CHayana 6y0ym 6viedeHbl UMeHa NOMOK08 4 paza, nomom uHgopmayus o 3a20106Kax 1 ypoeHs
Ha cmpanuyax 4 pasa

10. Owwuobka

32) Kakue naHHble OyIyT BBIBEICHBI HA 9KPaH IPH IIOCIIE BBIMOIHEHUS CIACAYIOLICH MPOrpaMMBbl:

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

import 0s

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

print(res)

if _name_ == main_"
pages=[5,10,15,20,25,30]
procs=[]

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

for proc in procs:
proc.join()



byoem svigedenvt uo 6 npoyeccos, 3amem 6 3a20106K08 1 YpOoBHS 6ePHO

Owwubdxa

byoem svigeden uo npoyecca u 3a2on060x 1 yposus u max 6 paz

byoem svigeden uo npoyecca u cooepxcumoe 8Hympu 3a2ono6xa 1 yposus u max 6 pas
0.  Bydem evigedennvl uo 6 npoyeccos, 3amem coodepacumoe 6 3a201068K08 1 ypoers.

BoOoxo~No

33) [pu coznanuu cepBepa, UCIONIBL3YsI MOIYJh http.server U onvcaHuu Kiacca, yHACICA0OBAaHHOTO OT
BaseHTTPRequestHandler, send response(200) ucrons3yercs 1is:

Omeema 06 owubke

Omeema 06 owubke 3anpoca

. Omsema OK

9. Omesema o omcymcmeuu co0epacumozo
10. Omgema o 3anpeme docmyna

o N o

34) Tlpu co3maHum cepBepa, UCIOAB3YETCS KOJ:

from http.server import HTTPServer
from http.server import BaseHTTPRequestHandler
class ServerWorking(BaseHT TPRequestHandler):

server=HTTPServer(server_address,ServerWorking)
server_address MOKeT MpencTaBIsATh U3 ceOsl:

server_address=(", 9000)
server_address=('localhost’, 9000)
server_address = (*127.0.0.1', 9000)
server_address = (9000,'127.0.0.1")
0. server_address=(9000, localhost")

RO ~N®

35)  Jlnst cosmanms aitna B/l 10CTaTOYHO BBIMOIHHUTE:
6. import sglite3

7. aiter=iter((1,2,3,4))

8. import sglite3

con=sglite3.connect( ‘nyms k paiiny B’)

9. con=sqlite3.connect(‘nymo x ¢paiiny b/[’)

10.  import sqlite3

con=sqlite3.connect(‘nymo x ¢haiiny b/[’)

con.close()

36) st cosnanust b1 n3 HECKOMBKUX TAOJUIL IOCIIE CO3aHUs COSAMHEHUS U Kypcopa, yIo0Hee
TOJIb30BATHCS:

con.execute(ckpunm)

con.executemany(cxkpunmut)

OnuUcCaHueM CKpunma u @ublnoIHeHueM con.executescript(sql)
cur.execute(ckpunml)

0. onucanuem cxpunma u gvinonnenuem cur.executescript(sql)

RO ~N

37) I[J'Iﬂ 3aII0JIHCHUS ITOJICH Ta6J'II/ILII>I MOKHO HCIIOJIB30BAaTh JJId 3allMCU JAaHHBIC CJICAYIOIICTO BUAA:

varl=("Poman",)

var2=(2,"Paccka3z")

var3={"id":3, "name":"Cmuxomeopenue"}
var4d=("lloama")

0. var5=(‘Poman 6 cmuxax’)

2O o~Ne



38)
6.
7.
8.
9.
10.

39)

JInst nepenauu napamMeTpoB Ha crpanuiy index.html u3 views.py Mo)KHO HCTIONIB30BaTh:
return render(request,"index.html" {})

return render(request {})

return HttpResponse("index.html" {})

return HttpResponseNotFound(*'index.html",{})

return render("index.html",{})

J1a co3maHns HOBBIX MUTPAITUH MTPU N3MEHEHUH B MOJEIISAX TAHHBIX UCIONIB3YIOT CIEAYIONIYIO

KOMaHy B KOHCOJIU:

6.
7.
8.
9.
10.

8.
41)

python manage.py makemigrations
python manage.py syncdb

python manage.py migrate

python manage.py sqlmigrate
python manage.py dbshell

Jiist oToOpaskeHUsI MOJIENIN MPHIIOKEHUS B YACTH aIMUHHACTPATOPA MOKHO MPOIHCATH:
Hmnopmuposams modens 6 admin.py u ee 3apecucmpuposams
Hobasnenue nazeanus npunosxcenus 6 INSTALLED APPS 6 apps.py
Hobaenenue nasganus npunodicenus 8 settings.py
Hobasnenue nazeanus npunodiceHus 6 apps.py
MeTeoposor X04eT HOCTPOUTh MOJIEIb, IPOTHO3UPYIOLIYIO TEMIIEPaTypy Bo3AyXa Ha 3aBTpa. K

KaKOMY TUITY OTHOCUTCA JaHHas 3agaya’?

5.
6.
7.
8.
42)

KJIacTepU3aIHs
KJIAaCCH(UKAITHSI

paHXHUPOBAHUE

perpeccus

JIOKTOp XOUeT OCTPOUTH MOJEIIb, IIPOTHO3UPYIOLLYO0 BO3MOXKHOCTb Pa3BUTHSI OCIIOKHEHUN y

MAIeHTa oCTe ONepaIiiuy - Bce I OyIeT OJaronoaydHo B TeUeHHE HECKOIBKIX CIIEAYIONUX MECSIICB
nn HeT. K kakoMy THITy OTHOCHTCS TaHHas 3a/1a4a?

paHXHpOBaHUE
perpeccus

KJIacTepU3aLHs

KJIaCCH(UKAIHSI

CToNMOCTh aKIIMM HEKOTOPOH KOMIIAHUY Ha OUpIKe SIBISETCS. . .
YHCJIOBBIM MPU3HAKOM

MOPSIIKOBBIM NIPU3HAKOM

KaTeropHajJbHBIM IIPU3HAKOM

OMHApHBIM NPU3HAKOM

Hannune 6ankona B KBapTUpE SBIAETCH. . .

YHUCIJIOBBIM MTPU3HAKOM

KaTeropHajJIbHBIM IIPU3HAKOM

OMHApHBIM NPU3HAKOM

MOPSAAKOBBIM IIPU3HAKOM

Bospacr uenosexa. ..

MOJKET CUNTAThCS KaK YUCIIOBBIM, TaK U MOPSAAKOBBIM IPU3HAKOM
MOJKET CUNUTATHCS TOJBKO YHUCIOBBIM MTPU3HAKOM
MOJKET CUNTATHCA TOJIBKO KATETOPHUATBHBIM MTPH3HAKOM
MOJKET CUUTATHCS TOJIBKO MOPSIKOBBIM IPU3HAKOM
IlBet rna3a yenoBeka ABISETCH. ..

YHUCIIOBBIM MTPU3HAKOM

KaTeropHajJIbHBIM IIPU3HAKOM

OMHApHBIM NPU3HAKOM

MOPSAKOBBIM IIPU3HAKOM

Tunoesoie KOHRmMpOJ/ibHblE 3a0anus



1. Jlana mociie1oBaTeIbHOCTh HATYPATbHBIX YHCEI, 3aBepIiaroriascs anciom 0. Onpenenure
KOJIMYECTBO CTPOTUX JIOKAJIbHBIX MAaKCUMyMOB B 3TOH IOCIEAOBAaTENbHOCTH. (DJIEMEHT
MOCIIEOBATEILHOCTH HA3bIBA€TCAd JIOKAIBHBIM MaKCUMyMOM, €CJIM OH CTpPOro OoJiblie
IPEIBIAYILErO U MOCIEAYIOIIEro 3JIEMEHTA IOCIEA0BAaTENbHOCTH. [1epBbIii ¥ TOCIEAHUM JIIEMEHT
MOCIIE0BATEIHLHOCTH HE SBIIAIOTCS JTOKAIbHBIMU MAKCUMYMaMHU. )

2. Ompeniennte HaMMEHBIIEE PACCTOSHUE MEXAY JBYMS JIOKAJbHBIMH MaKCHMyMaMH
MOCNIEIOBATEIbHOCTH  HATYpaJlbHBIX — 4uces, 3aBepuiaromedics uuciom 0. Ecomu B
II0CJIEZI0BATEIBHOCTU HET JIBYX JIOKAJIbHBIX MAaKCUMYMOB, BbIBeAUTE 4ncio 0.

3. Janbl 1Ba criMcka yuces, KoTopbie MOTyT coaepkarh 10 10000 uncen kaxapiid. Beisequre
BCE YKCia, KOTOPbIE BXOAST KaK B IIEPBbIH, TaK U BO BTOPOW CIIUMCOK B MOPSIIKE BO3pacTaHUs.

4. Jlan daiin, conepsKalifil TEKCT Ha pPyCCKOM SI3bIKE U HEKOTOphIE JBa ciioBa. OnpenenuTb,
CKOJIBKO pa3 OHU BCTPEUAIOTCS B TEKCTE U CKOJIBKO U3 HUX — HEMOCPEICTBEHHO IPYT 3a IPYTOM.

5. Jansl ¢aiin, coaeprkaniuii TEKCT Ha PyCCKOM sI3bIKe, U HEKOTOpble OyKBHI. HaliTu ciioBo,
cojepkailiee HauboJIbIIee KOJINYECTBO YKa3aHHBIX OYKB.

6. aubl ¢aiin, cogepxamuidi TEKCT HA PYCCKOM sI3bIKe, U HeKoTopas Oyksa. Ilojacuurarts,
CKOJIBKO CJIOB HAUWHAETCA C YKa3aHHOW OYKBEI.

7. Co3maTh Kiacc C MOJIAMU, YKa3aHHBIMH B MHAMBUIYaTbHOM 3aJaHuM. Peann3oBath B
KJIacCe METOJIbI: KOHCTPYKTOP MO YMONIYaHHI0; GyHKIHH 00paboTku AaHHbIX (1 U 2) GpyHKIMIO
dopmupoBanus cTpoku uHpopmanuu 00 o0bekTe. Co34aTh KIACC-TIOTOMOK C TOJISIMH,
YKa3aHHbIMM B HWHIUBUAYaJIbHOM 3ajaHuM. Peanu3oBarb B KJIACCE-NIOTOMKE METOMbIL:
KOHCTPYKTOP; PYHKIHNIO 00paObOTKH NaHHBIX; QYHKIHIO (popMUpOBaHUS CTPOKU HH(OpMAIH 00
oOBeKTe.

Kunacc 1: Jlara (Tpu uncina): AeHb, MECSI, TOJ

Onpenenuts, IBISETCS I TOA BUCOKOCHBIM (KpaTHbBIM 4)

YBenuuuTh AaTty Ha S5 THEU

Kiace 2: Yenosek: ®UO, tenedoH, gara poxxaeHus,

KonnuecTBo nHel 10 AHS 04€PEIHOTO POXKIACHUS

8. Coznath Kiacc ¢ MOJSIMH, YKa3aHHBIMH B WHAMBHAYyaJIbHOM 3alaHuu. Peann3oBath B
KJIacce METOJIbl: KOHCTPYKTOP MO YMOJYaHUIO; GYyHKUUU 00paboTku JaHHbBIX (1 u 2) GyHKIUIO
dopmupoBaHuss cTpoku HHPopMmauuu 06 oObekre. Co3maTh KIACC-NOTOMOK C TOJSIMH,
yKa3aHHBIMM B MHJIMBUAYAJIBHOM 3a7aHuu. Peann3oBaTh B KJIacCe-MOTOMKE METOJIBL:
KOHCTPYKTOP; QYHKLUIO 00pabOTKU TaHHBIX; (QYHKIMIO (POPMUPOBAHMS CTPOKH HH(pOpMaUU 00
oOBeKTe.

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

YBenuuuth rof Ha |

YMEHBIUTH JaTy Ha 2 THS

Knacc 2: Pabotauk: ®HO, nata noctynieHus Ha NpeanpusTue

KonnyecTBo neT paboThl Ha MPEANIPUITUN

9. Peanu3yiiTe mojacueT OMpPEACICHHOr0 HHTEerpana Ha uHTepBane [a,b] s ¢ynkuuu f(X)
METOJIOM JIEBBIX U MPABHIX MPSMOYTOJIHHUKOB.

10. Peanu3yiitTe mojcueT onpeAeieHHOro nHTerpaia Ha uarepsaie [a,b] mis gyaxuun f(X)
METO/IOM LIEHTPATIbHBIX IPSIMOYTOJIbHUKOB.

11. Co3pate ¢yHKIMIO, KOTOpas MPOBEpsSET MUHTYIOTCS JIM 3aJaHHble B Qaiine [P-agpeca.
[TpoBepka [P-agpecoB NOMmKHA BRITOTHATHCS MApAIEIIbHO B Pa3HBIX MOTOKAX.

12. Co3path ¢QyHKIHIO, KOTOpas OTHpAaBISIET OJHY M Ty K€ KOMaHay show Ha pasHble
YCTPOMCTBA B MapalljIeNIbHBIX MOTOKAaX, a 3aTe€M 3alHChIBAET BHIBOJ KOMaH[ B ¢aiin. BeiBoj ¢
YCTPOMCTB B (paiisie MOKeT ObITh B JIFOOOM MOPSIZIKE.

13. Coznmare B/l mo 3amanHoit Tematuke. B/ momkHa colepkaTh HE MEHEE TpeX TaOJHII.
JlomkHa MpUCYTCTBOBAaTh BO3MOXHOCTh 3KCHOPTa/MMIIOPTA U3/B Xml-dails, a Takke He MeHee
TpeX CTaTUCTUYECKUX 3aIPOCOB.



a) «HampaBieHus: My3bIKI».

0) «HampaBnenwus TaHay.

B) «DOTO-BUICO TEXHHUKAY.

14. Co3aath Web-mpuiioskeHHe 0 3aJaHHOM TEeMaTHKE C IMOMOINBI0 (peimMopka
Django. [Ipunoxenune J0KHO MPEAOCTABIATH PA3HbIN TOCTYI K JAHHBIM B 3aBUCUMOCTH OT POJIH
10JIb30BaTeIs (TOJIBKO MPOCMOTP, MPOCMOTP/PEAAKTUPOBAHUE TAHHBIX )

a) «HampaBieHUsI My3BbIKHY.
0) «Hanpasnenus TaHuay.
B) «®DOTO-BHIIEO TEXHUKAY.
15. Ucnonesys naracer (load boston):

a) MOJYYHUTh TpayK TOTr0, KaK 3aBHCUT IICHA OT KPUMUHOTEHHON 00CTaHOBKH,

0) MOCTPOUTH MOJICIIb,

B) 00YyYHTD,

T) MOJIYYUTh OIIHUOKY MOJIEIIH,

1) OCYILECTBUTh IIOMCK II0 CETKE rumepapaMeTpoB ¢ momoisio GridSearchCV ¢

IEJNIBIO TT0I00pa TApaMETPOB U YMEHBIIICHHS OIIUOKH.

16. Ucmnone3ys naracer (load boston):
a) TOJYYHUTh rpaduK TOro, KaK 3aBUCHUT IICHA OT YIaJICHHOCTH K PEKe,
0) TOCTPOUTH MOJICIb,
B) 0OOy4YHTb,
I') TOJYYUTh OIIUOKY MOJIEIIH,
J) OCYIIECTBUTH ITOMCK 10 CETKE TUIepapaMeTpoB ¢ momoinbsto GridSearchCV ¢

IEJTBbI0 TIOI00PA MAPaMETPOB M YMEHBIIICHUS OIINOKH.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl [JI1 MPOMEXKYTOUYHOH  aTTecTaluu
(3xk3ameH/3a4eT)

1. Jlana mocienoBaTeNbHOCTh HATypalbHBIX YHCEN, 3aBepliatomiascs uuciaom 0.
Omnpenenure, kakoe HauOOJbILIEE YUCIIO MOAPSA UAYIIUX JIEMEHTOB 3TOM MOCIeA0BaTEIbHOCTH
PaBHBL IPYT APYTY.

2. JlaHa TOCIENOBATENBHOCTh HATYPaJbHBIX dYHCEN, 3aBepmiatomascs uyucio 0.
Onpenenure HanOOJBIIYIO JJIMHY MOHOTOHHOTO (pparMeHTa MOC/IeAO0BaTEIbHOCTH (TO €CTh
TaKoro )parMeHTa, TJie BCe dJIEMEHTHI JIN00 OOJIbIIE MPEIBIIYIIETO, TU00 MEHBIIIE).

3. Jlan cnomcok umcen, KOTOpbIi Moryt coaepxarb 1o 100000 wymcen Kaxablid.
Omnpenenure, CKOJIBKO B HEM BCTPEUYAECTCS pa3IUYHbBIX YUCEIL.

4. Bo BxomHOM (aiine (BbI MOXeTe YUTaTh JaHHbIE U3 (Qailna input.txt) 3amucaH TEKCT.
CnoBoM cuuTaeTcs IMOCIEN0BaTEIbHOCTh HEMPOOEIbHBIX CHUMBOJIOB WAYIIMX MOAPSI, CJIOBa
paszieseHbl OJHUM WU OOJIBIINM YHUCIOM IPOOEIOB UM CUMBOJIaMHU KOHIIa CTpokH. Ompenenure,
CKOJIBKO Pa3JIMYHBIX CJIOB COJIEPIKUTCS B TOM TEKCTE.

5. Han caiin, cogepxaiuii TeKCT Ha pycckoM si3bike. HaliTu cioBo, BeTpeuaroreecs: B
KaXKIOM MPEI0KEHUH, UIH COOOIIUTh, YTO TAKOTO CJIOBA HET.

6. au daiin, conepxaruii 3amudpoBaHHbiil pycckuil TekeT. Kaxknas 6ykBa 3ameHsieTcs
Ha cienyromyro 3a Hell (OykBa s 3ameHsercs Ha a). [lonyuuts B HOBOM (ailnie pacmndpoBky
JTAHHOTO TEKCTA.

7. Co3garh KJIacc ¢ MOJSAMH, YKa3aHHBIMH B MHAMBHIyaJIbHOM 33JaHuu. Peanus3oBathb B
KJIaCCe METOJIbl: KOHCTPYKTOP MO YMOJYaHHI0; GyHKIMK 00paboTku naHHBIX (1 1 2) dpyHKIUIO
dopmupoBanus cTpoku uHpopmanun o0 oObekTe. Co3AaTh KIACC-OTOMOK C MOJISIMU,
YKa3aHHbBIMM B HWHIUBUAYalIbHOM 3aqaHuM. Peanu3oBarb B KJAacCe-NMOTOMKE METOMbI:
KOHCTPYKTOp; QYHKIUIO 00paOOTKH NaHHBIX; (YHKIUIO GOPMUPOBAHUS CTPOKU HHPOpMAIUHN 00
00BEKTE.



Knacc 1: Bpems (Tpu unciia): 4achbl, MUHYTBI, CEKYHIbI

BbIuucnuTh KOTUYECTBO CEKYH/] B YKa3aHHOM BPEMEHU

VYBenuuuTh BpeMsi Ha SCEKYH/T

Knacc 2: Jlannple 110 IBUKEHUIO 110€3/1a: HOMEP 110€3/1a, HAalPaBJICHUE, BPeMs OTIPABICHUS

KonunuecTBo MUHYT 10 OTIpaBIIEHUS 10€3/1a C YKa3aHHBIM HOMEPOM U BBEJIEHHOE BpeMsi

8. Co3garp Ki1acc ¢ MOJISMH, YKa3aHHBIMU B MHAMBUIyallbHOM 33JiaHuu. Peanus3oBath B
KJIacCE€ METOJIbl: KOHCTPYKTOP MO YMOIYaHHIO; GyHKIHK 00padoTku naHHbIX (1 u 2) dyHkmuio
dbopmupoBanus crpoku uHpopmauun o0 oO0bekTe. Co3AaTh KIACC-IOTOMOK C MOJISIMU,
YKa3aHHbBIMH B HWHIUBUAYaIbHOM 3ajaHuu. Peann3oBarb B KIAcCe-NMOTOMKE METOMbI:
KOHCTPYKTOp; (QYHKIHIO 00paOOTKHU JaHHBIX; GYHKIIHUIO (OPMUPOBAHHS CTPOKU HH(MOpMAIUU 00
oOBeKTe.

Knacc 1: Bpems (Tpu 4nciia): 4acbl, MUHYTBI, CEKYH/IbI

BbIucIuTh KOTUYECTBO MOJHBIX MUHYT B YKa3aHHOM BPEMEHHU

YMenbuTh Bpems Ha 10 MUHYT

Knacc 2: AGoneHT MOOMIIBHOM CBS3M: (haMuMIIus, OriepaTop, TEKyIIee BpeMs

OnpenenuTp, SBISETCS JIM BPeMs JIbIOTHBIM /17151 aboHeHTa (Bpemst ot 0 10 8 4acoB)

9. PeanmsyiiTe mojcYeT ONpeICIeHHOr0 HHTEerpaia Ha uHTepBaie [a,b] wis pyukun f(X)
METOJIOM Tpareuuii.

10. Peanu3yiite mojacyeT OMpeneIeHHOT0 HHTerpaia Ha uaTepBaie [a,b] s yaxuun f(X)
MetooM CUMIICOHA.

11. Co3pare (yHKIUIO, KOTOpas OTHpaBiseT pa3Hble KOMaHIbl show Ha pasHbie
YCTPOMCTBA B MapalljIe/IbHBIX MOTOKAaX, a 3aTE€M 3alKChIBAeT BBIBOJ KOMaH] B (aiii. BeiBoj ¢
YCTPOMCTB B (paiisie MOKET ObITH B JIFOOOM MOPSIZIKE.

12. Co3path QyHKIHIO, KOTOPAst OTIPABIISIET CIIUCOK YKa3aHHBIX KOMaHIbl show Ha pa3Hbie
YCTpOMCTBA B MapalljIe/IbHBIX MOTOKAaX, a 3aTe€M 3alKChIBAeT BBIBOJ KOMaH] B (aiii. BeiBoj ¢
YCTPOMCTB B (paiisie MOKET ObITH B JIFOOOM MOPSIZIKE.

13. Cozpate B/] no 3aganHoi Teme. bJ1 nomkHa comepkath He MeHee Tpex Tabnuil. JlomkHa
IPUCYTCTBOBATh BO3MOXKHOCTh 3KCIOpTa/UMMopTa u3/B xml-¢ailn, a Takke HE MeHee Tpex
CTaTUCTHYECKUX 3aIIPOCOB.

a) «HazemHslii TpaHCTIOPTY.

0) «BbruncnuTeNnbHAS TEXHUKAY.

14. Co3zgath Web-npusioxeHnne mo 3aJaHHON TeMaTHKe C MOMOIbio Gperimopka Django.
[TpunoxeHne MOKHO MPENOCTaBIATh pa3HbI JOCTYH K JaHHBIM B 3aBHCUMOCTH OT POJIH
MOJTIB30BATeNs (TOJIBKO MPOCMOTP, IPOCMOTP/PEAAKTHPOBAHUE TAHHBIX )

a) «HaszemHsblil TpaHCOPTY.

0) «BbluncnuTenbHas TEXHUKA.

15. Ha ocHoBe aHHBIX ¢ caiiTa MOCKOBCKOH (brOYEpPCHOI OUPKH 110 KOHTPAKTY
SPFB.RTS-12.18 (RIZ8) c 1 cenTs16ps no 31 pexadps 2020 roga ¢ MUHYTHBIM HHTEPBAJIOM.

a) Jlns kakj0ro MUHYTHOTO MHTEpBajia cocunTaiite cpennioto neny (PRICE), ycpeanus
LIEHY OTKPBITHS, 3aKPBITUSI, MUHUMYMa 1 MaKCHUMa.

6) s KaXkJJ0ro MUHYTHOTO MHTEPBaJia BEIYUCIUTE 00OPOT 110 COBEPIUICHHBIM CIETKaM,
yMHOkUB cpeanioro neny (PRICE) na oowem (VOL).

B) Bhruuciure cymmapHbiit 000pOT 10 COBEpPIIEHHBIM ciekam 3a aary: 05.10.2020

16. Ckauvaiitre naHHble ¢ caifiTa MOCKOBCKOW (pIOYEpCHONM OHpXKH O TOM, Kak
npoaaBanuch akiuu komnanuu BETA nHa Oupike B nepuof ¢ 1 centsa6pst mo 31 nexabps 2020 roga
C MUHYTHBIM HHTEPBAJIOM.

a) Jlns kaxmoro MUHYTHOTO MHTepBana cocuutaiite cpennioro 1ieny PRICE, ycpennus

ueny otkpbITHs <OPEN>, 3akpeitusg <CLOSE>, Munnmyma <LOW> u makcuma
<HIGH>.

06) Omnpenenure cpeantoro ey 3a 10.11.2020 B 18:09:00



B) s KaXx10ro MUHYTHOTO WHTepBajia Beranciaute o6opotr TOTAL mo coBepiiieHHbBIM
caenkam, yMHOkHB cpeaHioro 1ieHy PRICE na 06bem <VOL>.

r) Omnpenenute o6opoT 3a 22.12.2020 B 15:07:00

1) Breramcnure cymmapHsiii 000poT 1o coBepiieHHbIM caenkam 3a 06.10.2020.

e) OTBeTr BBeAUTE C TOYHOCTHIO J0 IEJNbIX.

) Bpluncianre KoaumuecTBO MUHYTHBIX MHTEpBaioB 3a 24.11.2020, korzia neHa OTKphITHs
ObL1a CTPOro OOJIBIIIE LIEHBI 3aKPHITHSI.

3) BeraucanTe cymMmapHbIi 000pPOT IO BCEM CAEIKAM 32 BCE YETBEPTH HOSOPSL.

BOl'[pOCLI AJIF MOATOTOBKHU K 3a4€TY K 3a49€TYy

1. SI3wik mporpammupoBanus Python: onucanue u puocodusi.

2. Hcxonnslii kox Ha si3bike Python: koqupoBka, Gpusnueckue U J0ruyeckre CTpoKH, OJI0KU
Koza

3. Beipaxxenus B si3pike Python.

4. WnentnukaTopsl, MPOCTPAHCTBA UMEH U 00JIACTH BHIUMOCTH

5. VYnpasisromuye KOHCTPYKIIUH: OTIEpaTophbl BEIOOpA M IUKJIA.

6. OOpaboTka UCKIIOYCHHI

7. ®ynkuuu B s3bike Python. JIssmOna-BeipaxeHus.

8. BcTpocHHBIE THITBI: TICIIOYUCICHHBIN, BEIIECTBEHHBIN, KOMIUICKCHBIN, JIOTHYCCKUH

9. TocnenosarenpHocTr. Koprexu.

10. [MocnenoBarensHOCTH. Crivicku. Cpesbl.

11. TlocnenoBatenbHocTU. CrioBapH.

12. MHOXecTBa U OTepanuy HaJl HUIMU

13. daiinsl ¥ onepay HaJl HUIMH

14. Ctunp nporpaMMuUpOBaHUs: ONMMCAHUE U HA3HAUYEHUE.

15. Monynu 1 nakeTsl

16. O630p crannaptHOi 6MOIHOTEKH. MOAYIB SYS

17. O630p cranmapTHOI 6MbIMOTEKH. MOIIYyNB COPY

18. O630p crannaptHO 6MOIHOTEKH. MOAYIB 0S

19. O630p crannaptHoit 6nOIMOTEKH. MOy math

20. O630p cranaapTHOI OubAMOTEKH. Moy random

21. ®yHKIUHU TpeoOpa3oBaHMsI TUIIOB

22. OyHKIMY BBO/IA-BHIBO/IA

23. OYHKIMOHAIBHOE IPOrPaMMHUPOBAHNUE: ONPE/IEICHNE U OCHOBHBIE AJIEMEHTHI

24. Bunsl napametpoB ¢pyHkumii B Python'e. Ilapamerps! o ymonganuo

25. OyHKIUHU KaK TapaMeTpsl U KaK pe3yabTar

26. Jlexopatopsl

27. ®dyukuuu st 00pabOTKH MOCeI0BaTeIbHOCTEH: range, Xxrange, map, filter

28. OyHKIuuM 11t 00pabOTKH MmoceIoBaTeIbHOCTEH: sum, reduce zip

29. CIUCKOBBIC BKITFOUCHUS

30. I'ereparopsr

31. 'erepaTopHbIC BBIpAKEHUS

32. Uteparopsl. Oynkiuu iter, enumerate, sorted.

33. Monyus itertools. ®ynxkimu itertools.chain, itertools.repeat, itertools.count.

34. O0BEKTHO-OpUEHTHPOBAHHOE TTpoTrpaMMupoBanue B Python. O0bsBieHNEe Kitacca

35. OOBEKTHO-OpPUEHTHPOBAHHOE TIpOTrpaMMupoBanue B Python: arpuOyTsl, cBoiicTBa,
COKpBITHE JTAHHBIX

36. Tunuzauus u nonuMop¢usM B s3eike Python

37. UmuTanus TnoB (meperpyska oneparopos) B Python



38. O0BEKTHO-OpUEHTUPOBAHHOE TIporpaMMupoBanre B Python: HacnenoBanue
39. CraTudeckue METO/IbI U METOJIBI KJIacca

40. MeTtaknaccsl

41. CnaOble cChUIKH

42. CTpoKH, CTPOKOBBIC JTUTEPAIBI, 0A30BbIC ONIEPALUU HAJ CTPOKAMH
43. Onepanust opMaTUPOBAHHS

44. OCHOBHBIE METOJIbI CTPOK

45. Monyns StringlO

46. PerynsipHbie BEIpKEHUS: ONpeIeIicHUE, ONMCaHue abI0Ha, OCHOBHBIC METO/IbI
47. ®opmar CSV. Meronb! 11 00paboTku naHHBIX B hopmate CSV
48. S3bik pazmetkn XML. ®opmuposanue u pazdop XML B Python
49. bubnuoTteka Sqlite.

50. Co3ganue Tadauil.

51. 3ampockl ¢ MO3UIIMOHHBIMU U UMEHOBaHHBIMU MTApaMETPaMHU.

52. Tpanzakiuu. YpOBHHU JOCTYTa

53. Hacrpoiika web-cepBepa.

54. [IpuHuUIBEl HaKMcaHus BeOnpuiokeHnuid Ha [Tutone.

55. @peitmBopk Django Mogenu. Murpanuu

56. @peitmBopk Django URL. [IpencraBnenus.

57. ®peitmBopk Django Illabnonsr. @opmMbl

58. dpeiitmBopk Django  AMUHUCTpUPOBAHHE MTPOEKTA

4.2 Metoanuyeckue MaTepuaJibl, ONpeAe/siioIMe NPpoueaAypbl OLeHUBAHUS 3HAHUIA,
YMeHUi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTePU3YIOIIMX ITANbI
(opMupoBanusi KoMIeTeHIH I

MeToanuyecKkue PEeKOMEeHaalMu, onpeaeassiomue npoueaypbl ONeHUBAHUSA TECTOB !

Tect npoBoautcst onaiid B cucteme Moodle uiau Google Docs u orpannyeH mo BpeMeHH.
Ha cmauy Tecta maercst 1Be MOMBITKHA. TeCT CUMTAETCS YCICHIHO MPONICHHBIM €CIH
CTYZIEHT NpaBmiIbHO 0TBEeTIII Ha 70% BOTIPOCOB.

MeToanyecKkue PEKOMEHIAIUH, ornpeaec/asiomne npoueaypbl OIICHUBAaHUA
BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMM

3a/laHue CUUTAETCS BBIITOJIHEHHBIM MPH BBIMOJIHEHUH CIEIYIOIINUX YCIOBUMA:

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

— MIPOJIEMOHCTPHUPOBaHa PaOOTOCTIOCOOHOCTD MPOTPAMMBI

— CTYJCHT MIOHUMAET MUCXOJIHBIA KOJT M OTBEYAET Ha BOIPOCHI IT0 €T0 OPTaHM3aITHH.

MeToanyecKue PEKOMEHAAIUHA K C1aYe 3a4eTa

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

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJI€HTOB ITPOBOJIUTCS B LIEISAX COBEPIIEHCTBOBAHUS U
HENPEPHIBHOI'O KOHTPOJISI KayecTBa 00pa30BaTeIbHOTO Mpoliecca, IPOBEPKU YCBOEHHUS Y4eOHOTO
MaTepuaia, akTUBHU3alUU CaMOCTOSITENIbHOM paboThl CTYA€HTOB, CTUMYJIMPOBAHUS UX Y4eOHOM



paboThl, obecriedeHust F3H(PEKTUBHOCTH 00Pa30BATEIIBLHOTO MPOIlEcca, MPEeIYIPEKICHUS PUCKOB
OTUYUCIICHUSA CTYACHTOB.

Texkymuil KOHTpOJIb 3HAHUN CTYACHTOB OCYLIECTBISIETCS IIOCTOSSHHO B TEYEHHUE BCETO
cemecTpa.

Bunel Tekymiero KOHTpOJIS: YCTHBIM (NMHMCBMEHHBIM) OMNpPOC HA 3aHATHUSX; IPOBEpKa
BBIMIOJTHEHUS] JOMAITHUX 3aJaHuil; MpOBEJEHUE KOHTPOJIBHBIX paboOT; OIEHKAa AaKTUBHOCTU
CTYyJICHTa Ha 3aHATHUU.

Crynentsl ouyHOU (Gopmbl 00ydeHHsT 00s3aHBI CaTh 3a4eT JI0 Hayasla SK3aMEHAIMOHHOU
CEeCCHH.

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

BricTaBieHne 3a4€TOB IS CTY/IEHTOB OYHOW (DOPMBbI OOYYCHUS MPOBOIATCS B TIEPUOJ JO
3K3aMEHAIIMOHHON CECCUH.

HpI/I OTCYTCTBHUU 3a4YEeTHOM KHIKKH Y CTYACHTA 5K3aMCHATOP HEC UMCCT IIpaBa IPUHUMATL y
HETro 3adeT/dK3aMeH. Takoii CTYACHT CYUHTACTCA HC SABUBIIMMCA Ha 3ayeT/3K3aMedH. B
HCKIIFOYUTCIIBHBIX CJIY4YasX, HAa OCHOBAHUHU DPACHOPSIKCHHUA AOCKAHA IMPCIIOAABATCIIb MOKCT
AOIIYCTUTD CTYACHTA K Sa‘IeTY/BK3aMeHy IIpU HAJIMIHUHU JOKYMCHTA, YAOCTOBCPAIOLICTO JIUNYHOCTD.

B neiiax 00BEKTUBHOTI'O OLICHUBaHUA 3HAHUH BO BpPEMs IPOBCACHHUA 3a4CTOB U DK3AMCHOB HC
A0IMYCKACTCA HAIIMYHNEC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUYCCKUX YCTpOfICTB.

CTyI[eHTy, HUCIOJIB3YIOIIEMY B XOJAC 3a4Y€Ta HCEPA3pCHICHHBIC HCTOYHHUKU U CPEACTBA
MMOJIYYCHHU A I/IH(I)OpMaI_II/II/I, BBICTABJISICTC HCYHOBJICTBOPUTCI/IbHAS OLCHKA, U OH YHAJISACTCA H3
ayJAUTOPUH.

Bo Bpems 3adera CTYAEHTHI MOTYT IOJIb30BaThCs YTBEPXKICHHON pabouell mporpammoit
yqe6H0171 JUCHUIIIIMHBI, KOTOpas OJOJIXKHAa OBITh B HAIWYHUHU HA OK3aMCHC, a TaKXKE C pa3pCHICHUSA
HK3aMEHATOpa CIPABOYHON JIUTEPATYPON U IPYTUMU OCOOUSIMH.

CryaeHTsl, HapylIarolMe MpaBHiia TOBEACHUS TMPHU MPOBEJACHUU 3a4ETOB M JK3aMEHOB,
MOTYT OBITh HE3aMEATUTENLHO yNalIeHbl U3 ayAUTOPUH, K HUIM MOTYT OBITh IPUMEHEHBI MEPbI
TUCIUTIMHAPHOTO BO3JCHCTBUS.

Ha 3auere/sx3ameHe MOTYT MPUCYTCTBOBATH PEKTOP, IPOPEKTOP MO yueOHO paboTe, neKkaH
dakynbTera, 3aBeayrouuil kadeapoil, kotopas oOecrneyuBaeT Y4eOHBIM MPOIECC MO JaHHOM
mucnururHe. [IprcyTeTBre Ha SK3aMeHax M 3a4eTax MOCTOPOHHUX JIMI] 0€3 pa3pemieHus peKTopa
WJIU TIPOPEKTOpA M0 yueOHOM padoTe HE TOMyCKAeTCH.

ITocme MMPOCIYIIUBAHUSA JICKIUHU PEKOMCHAYCTCS BBINTOJHUTDL YIPAXHCHUA, IPUBOANMBIC B
JIEKIIUM JJISI CAMOCTOSTEIbHOM pa6OTLI, a TAKXXC BBITNMOJIHUTE HAa KOMIIBKOTCPE C UCITIOJIB30BAHUCM
Cpcabl Python 3aa4yu, IMPUBOAUMBIC B JICKIITUU B KaUCCTBC ITPUMCPOB.

IIpu camocTosTeNBbHONW paboTe CTYIAEHTOB HEOOXOAMMO H3YYUTh JIUTEpaTypy,
IIPUBEICHHYIO B IEPEYHSX, Ul OCMBICICHMS] BBOJMMBIX INOHSTHM, aHaIN3a IPEAIOKEHHBIX
MOJIXOJI0OB U METOJIOB pa3pabOTKu MapajuleNbHBIX nporpamm. Pa3palaTeiBasi pelieHre HOBOM
3aJa4uM, CTYICHT JOJDKEH YMETb BbIOpaTh METOJAbl pEUIeHMs 3aadd C Y4eTOM IIeJIEeBOM
anmapaTHo# iaTGOpMBI, TPOBOUTH OTIAIKY U MPOPHUIMPOBAHKE MIPOrpPaMMBI Ha si3bike Python.

B kadecTtBe cucreM OporpaMMHUpOBaHuAa IJid PCUHICHUA 3aJlad U HU3YUCHUSA MCETOAOB H
AJITOPUTMOB, TPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA MCIIOJIB30BATh HA IMPAKTHYCCKUX



3aHATUSAX U TIPU CAMOCTOSATEIbHOM paboTe cTaHIApTHYIO peau3aluio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

Onenka

He 3auTeno 3auTeHo

® €CIIM CTYJEHT MpaBUIbHO pemms meHee 70 | ¢ eciu CTylneHT npaBwibHO pemmn 70 %
% 3ama4 W/WIM HEe MMeEeT MpeJCTaBlIeHHE KakK | 3aJa4, MMEEeT Ipe/CTaBlIeHHEe KaK peuaTh

pelaTh OCTalbHbIE 3a/1a4l ocTaJbHbIE 3a]]a4n

e HE 3HAeT 3HAYUTEILHON YacTH | ® HAa  TEOPETHYECKHE  BONPOCHI  JIaH
TEOPETUUYECKOIO MaTepuarna, JIOTYCKaeT | pa3BEepHYThIA OoTBEeT. MaTepuan HU3JI0KEeH B
CYIIECTBCHHBIC OIITUOKHU. LEJI0M I10CJIEI0BATENBHO. Nwmerores

JIOTUYHBIC 1 apIr'YMCHTHUPOBAHHBLIC BBIBObI

OneHouHbIE CpencTBa Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIAUBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIHIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOIOJHUTEIbHOE BPEeMS /sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMAaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIsl 00yYaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YyNbTAaTOB OOydYEHHs 10 JAWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0pOBbsI 110 TUCLMILIMHE NPeAyCMaTpUBAET MpPEeAOCTaBlIeHHEe HHPOPMALUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B leyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [IONOJIHUTEJIBHON Y4eOHO# JMTEepaTyphl,

HEe00XO0AMMOii 1151 0CBOCHUS TMCUUILIMHBI (MOTYJIA)
5.1 OcHoBHas JiuTEpaTypa:

1. Yepusies, C. A. OcHOBBI MporpaMMupoBaHus Ha python : yueGHoe mocobue st
By30B / C. A. UepnsimeB. — Mocksa : UznmatensctBo FOpaiit, 2022. — 286 c. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-14350-8. — Texkcr : anexrponnsiit // ObC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/477353 (nara obparienuns: 11.06.2023).

2. ®enopos, . 10. IIporpammupoBaHue Ha S3bIKE BBICOKOTO ypoBHs Python :
yaeOHoe mocodue Jtst cpeHero nmpodeccrnonanbHoro odpasosanus / [, FO. demopor. — 3-¢ us.,
nepepad. u gon. — MockBa : M3parensctBo Opaiit, 2022. — 210 c. — (IIpodeccronanbnoe



obpazoBanue). — ISBN 978-5-534-12829-1. — Texkcr : anexktponnsiit // ObC FOpait [calT]. —
URL: https://urait.ru/bcode/487079 (nara obparmienus: 11.06.2023).

3. [lenynpko, B. M. OcHOBBI IpOrpaMMHUPOBAHUSI HA S3BIKE BBICOKOTO YPOBHSI
Python : yae6HOe mocobue : [16+] / B. M. lllenynsko. — PoctoB-Ha-/{ony ; Taranpor : KOxHbrii
benepanbublii yaHuBepcuteT, 2017. — 147 c. : un. — Pexxum nmoctynma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500056 (mara oOpamenus: 11.06.2023). -
bubnuorp. B kH. — ISBN 978-5-9275-2649-9. — TekcT : 37€KTPOHHBIMN.

Jliist OCBOEHHMSI TUCIUTUTMHBI MHBAIAIAMHU U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU
3I0POBbSI UMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«bubruoxnyoy» u «FOpatim»y.

5.2 lonostHMTE/ILHASI JIATEPATYpa:

1. Cysu, P. A. SI3b1k nporpammupoBanus Python : yue6noe nocodue : [16+]/ P. A. Cy3u.
— 2-e w31, uctip. — Mocksa : MaTepreT-YHuBepcuret Madopmanmonnsix TexHomoruit (MHTYUT) :
bunowm. JlaGoparopus 3uanwmii, 2007. — 327 ¢. — (OcHOBBI HHPOPMAIIMOHHBIX TEXHOJOTHH). — Pexum

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

CTPYKTYpBI JAaHHBIX, IOMOJIHHUTEIbHBIE Moaymu : [16+] / B. M. lllenynpko. — PoctoB-Ha-Jlony ;
Taranpor : FOxubIit dhenepanbubiii yausepcutet, 2017. — 108 c. : w1, — Pesxxum goctyna: mo nojamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=500060 (nara obpamenus: 11.06.2023). —
buGmmorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 37€KTPOHHBIH.

3. [TporpaMMHBIE CUCTEMBI CTATUCTHYECKOTO aHaJIN3a: OOHApY)KEHUE 3aKOHOMEPHOCTEH
B JJAaHHBIX C UCIIOJb30BaHUEM CHCTeMBI R 1 si3pika Python : [16+] / B. M. Bonkosa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocuOUpckuii TrocynapCTBECHHBIN
TexHudyeckud yauepcutet, 2017. — 74 c. : wun., tabn. — Pexxum poctyma: mo TOJMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576496 (nara oOpamenus: 11.06.2023). —
bubmmorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT : 3JI€KTPOHHBIH.

5.3. Illepuoanyeckne U3IaHNUS:
1. Basrnl manueix komnanuu «Mct Brroy http://dlib.eastview.com
2. DOnekrponHas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPo¢ecCHOHATbHbIC 0a3bI
JAHHBIX 1 HHPOPMALMOHHbIE CIPABOYHBbIE CHCTEMBI
Onexmponno-oudbuomeurwvle cucmemst (I6C):
3BC «HOPAWUT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3bC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzgarenancrea Wiley https://onlinelibrary.wiley.com/
4,
5.

gk~

Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/

ITomHOTEKCTOBBIE apXMBBI BEAYIINX 3allaJHbIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTeKa (HOCTYH K DJEKTPOHHOM  OmOIMOTEeKe
nucceptaruii Poccutickoit rocynapcrBennoi oubmuorexu (PI'b) https://rusneb.ru/
7. Tlpesunentckas oubmuoreka uM. b.H. Enprina https://www.prlib.ru/
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8.  baza ganupix CSD KemoOpumkckoro nientpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. Yuusepcutetrckas unpopmanuontas cucrema POCCUS http://uisrussia.msu.ru

HH@OpMal/}MOHHble CnpasovHvle cucmembl

1. KoncynsranT [lntoc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcor c60600n020 docmyna

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

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

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanmonnas cuctema "ExqunHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

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

7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapel http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

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

Cobcmeennvie sekmponnble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. OnextponHsbIit KaTanor Hayunoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMUYECKOTO 00y4ueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIUKaIiil 1 KOH(epeHIIHii
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl MHOOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. OnexkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kageapbl UHHOPMAIMOHHBIX CHUCTEM U TEXHOJOTUI
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxkypHaia "IHIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/



https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

6. MerToanuyeckue YyKazaHusi IS OO0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHUIUIMHBI (MOIYJIs1)

B ocBoeHuM nuCHUIUIMHBI MHBAJIMJAMHU U JIMLAMHU C OTPAHHYEHHBIMU BO3MOKHOCTSIMMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3alUN OOY4YE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM M OO0YyYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.

7. IlepeyeHb HMHPOPMALMOHHBIX TEXHOJOIMH, MCIOJb3yeMbIX IPH

OCYyIIeCTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHGOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

—IIpoBepka 1oMalIHuX 3a1aHUH U KOHCYJIBTUPOBAHHE TOCPEACTBOM 3JIEKTPOHHOM OYTHI.
— Mcnonp30Banue 3IIEKTPOHHBIX MTPE3CHTAIMNA IPY POBEIECHUH JCKIIMOHHBIX 3aHATHHA

- Cucrema MOODLE

- [IpoBepka noMamHuX 3aJaHuii U KOHCYIbTHpoBaHue nmocpeactsom DOUC Kyol'Y

7.2 IlepeyeHb JUIEH3HOHHOIO0 W CBOOOJHO PACHPOCTPAHAEMOr0 IMPOrpaMMHOIO
odecneyeHus

OpenOffice

Komnunsrop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 umu Kitty 0.76

Filezilla 3.57.0

WIinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeilimBopk Django

Firefox, mro6as Bepcus

Putty, mro6as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij 1dea IDE 2021

Mozilla Firefox 96

Google Chrome 97


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

GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MarepuajibHO-TeXHUYECKOE o0ecevYeHue Mo JUCHMILIMHE (MOTYJII0)

HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAILICHHOCTD

Ne Bun pabor
000py/IOBaHNEM M TEXHHUYECKUMHU CPEJICTBAMHU O0yUCHUS
1. JlekMOHHBIE 3aHATUA | AyIUTOpHS, YKOMIUIEKTOBaHHas CHeLMaIU3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUSHHSI
2. JlaGopaTopHble 3aHATUS | AyIuTOpHS, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIEYeHUEM
3. [IpakTudeckue 3aHsATHS | AyaUTOpHUS, YKOMIUIEKTOBaHHAs CTeIUAIN3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEeHHSI
4. I'pynnoBsie Aynuropus, YKOMILJIEKTOBAHHAs CIELUAaIU3UPOBAHHOMN
(MHIUBUYyaTbHbBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAIlH KOMITBIOTEPAMH, IIPOTPAMMHBIM 00€CTICYCHUEM
S. Texymuii ~ KOHTpOJb, | AyauTopusl, YKOMIUIEKTOBaHHAas CIELUAaIU3UPOBAHHOMN
IPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelCcTBaMH  0OyudeHwus,
aTTecTanus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00eCTIeYeHUEM
6. CamocrosrenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAILEHHBIN
paborta KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IMOIKIIOUYEHUS K

cetn «MHTEpHET», MPOTPaMMON SKPAaHHOTO YBEIWYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Konkperusamnus ayauropuii u ux ocHamienue omnpeaensercs OIIOIL.




