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1 Hean u 321244 M3y4eHUs] JUCHUILTHHBI (MOTYJIfAA)
1.1 Ilestb OCBOCHMS AUCHUNIIHHBI

K rpynne uHTEepnpeTHpyeMbIX SI3bIKOB MPOrPAMMHUPOBAHMS OTHOCAT SI3bIKH, B KOTOPBIX
orepaTopsl MPOrpaMMbl APYT 3a JAPYTrOM OTAENIbHO TPAHCIMPYIOTCS M Cpa3y BBIIOJHSIIOTCS
(MHTEepIPETUPYIOTCSI) €  TNOMOIIBID  CHEHUAIbHOM  NIpOorpaMMbl-UHTEpIIpeTaTopa  (4TO
MPOTUBONOCTABIISETCSI KOMIMWIMPYEMbIM SI3bIKaM, B KOTOPBIX BCE OIEPaTopbl MPOTrpamMMbl
3apaHee OTTPAHCIUPOBAHBI B O0BEKTHBIN KOJT). Tako 361K MOXKET peaTn30BbIBATh KOHCTPYKITHH,
MO3BOJIAIOIIME JMHAMHYECKHE W3MEHEHHUS Ha JTale BPEMEHU BBINOJMHEHHUS (MoAudUKanus
CYIIECTBOBABIIMX WJIM CO3/JaHHE HOBBIX MOANPOrpaMM). OTH KOHCTPYKUMHU 3aTPyIHSIOT
KOMITWISILIUIO ¥ TPAHCIISLUIO HA KOMIIMJIMPYEMBIil SI3BIK.

S3pik mporpamMmupoBanus Python — 3T0 yHUBEpcCaNbHBINH S3BIK MPOTPAMMHUPOBAHHS C
JUHAMHUYECKON TUIU3alueH, KOTOPBIN MO3BOJISIET pa3padaThiBaTh MPOrPaMMbI B COOTBETCTBUU C
pasHBIMH TapagUrMaMu: MPOILEIYPHBIM MPOTPAMMHUPOBAHUEM, OOBEKTHO-OPUEHTHUPOBAHHBIM,
napaMeTpuueckuM, (QYHKIMOHAIBHBIM W MeTamporpaMMupoBaHueM. B nmanHoMm Kypce
paccMaTpuBaIOTCs BCE OCHOBHBIE BO3MOXKHOCTH si3bika Python u ux nmpuMenenue npu pazpaboTke
nporpamm. Jlaercs onurcanue 6ubauorek si3pika Python, HeoOX0UMBIX ISl CO31aHUS IIUPOKOTO
KpyTa MporpaMm.

Bocrnurarenshas 1enb:  (opMupoBaHHE CBOOOJHOTO W TBOPYECKOrO IMOAXO0lIa K
POrPaMMHUPOBAHUIO Ha COBPEMEHHBIX SI3bIKaX BBICOKOTO YPOBHS, HHTEpeca K HAOIIOACHHIO 3a
TEHJCHIUSIMH U HOBOCTSAIMU B 00JIaCTH CPEJICTB Pa3pabOTKH MPOrpaMMHOT0 00ecIieyeHHUs.

Otbop Marepuwana OCHOBBIBACTCS Ha HEOOXOIMMOCTH O3HAKOMHUTH CTYJCHTOB CO
CJICIYIOIIEH COBPEMEHHON HAay4YHOH MH(pOpMaIUeH:

— 00 OCOOCHHOCTSX M  TMOCIEOHUX  JOCTHKEHUSIX B  00lacTd  pa3paboTKu
kpoccruiatdopmennoro [10;
— 0 Pa3JIMYHBIX MOJX0JaX K MPOrpaMMHUPOBAHHIO, peaIn30BaHHOMY B si3bike Python.

CopepxaTenpHOE HAIMOJHEHWE AWCHUILIUHBI OOYCIOBIEHO OOUMMH 3aadyaMud B
MOATOTOBKE OakasaBpa.

HayuHoii ocHOBOW i TOCTPOEHHS MPOTPAMMBI JaHHOM JUCHUIUIMHBI SIBISIETCS
TEOPETUKO-TIParMaTUYECKUM MOX0/ B 00yUEHUH.

1.2 3agaun IMCUUNIAHBI

— WU3y4YeHHE s3bIKa TporpamMMupoBaHus Python kak MynbTHIIapaUrMEHHOTO SI3LIKOBOTO
CPEeJICTBA, IOCTATOYHO TIOJTHO OTPAXKAIOIIETO COBPEMEHHbIE KOHIIeIuU pa3padorku [10;

— (opMHpOBaHHE HABBIKOB CO3/IaHUS PUTIOKEHUH Ha s13bIke Python;

— COBEpIICHCTBOBaHWE U yIrIyOJeHHEe HaBBIKOB OOBEKTHO-OPUEHTHPOBAHHOTO H
(YHKITHOHATLHOTO MTPOTrPAMMHPOBAHHS;

— 3HAaKOMCTBO C OCHOBHBIMH aCIEKTaMH MHOTOIIOTOYHOTO IPOTPAMMHPOBAHUS C
UCIIONIb30BaHNeM OubmroTek Python;

— 3HaKOMCTBO C OCHOBaMH CO3JIaHUS MPHIIOKECHUHN TSI B3AUMOACHCTBHS C Oa3aMu JaHHBIX
Ha ocHOBe TexHonoruu DB API 2.0;

— W3y4eHHWE TPUHIMIIOB HamucaHus BeO-mpuiiokeHuit Ha Python; OwmOnmorek,
peanu3zyromue mabIoHbl BeO-CTPaHUIL;

— H3YYCHHE MHCTPYMECHTOB 00paOOTKHU JTaHHBIX C TIOMOIIIBIO si3bika Python.

1.3 MecTo nucuunMHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMmMbl

Hucnunnuna «MHTEpnpeTupyeMble s3bIKH NIPOrPaMMUPOBAHUSA» OTHOCUTCS K «YacTs,
dbopmupyeMas y9acCTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUN brioka 1 «/lucturmmabl (MOIy )y
y4eOHOro IJIaHa.



1.4 IlepedyeHb MJIAHMPYeMbIX Pe3yJbTAaTOB O0Oy4YeHHsl IO JMCHMILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHMS 00pa30BaTe/bHON MPOrpaMMbI

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HaIpaBiIeHO Ha (GOPMHpPOBAHUE VY
00y4JarIUXCs CIEAYIOMUX KOMITETESHITUH:

K-3 Cnoco0eH npuUMeHAATL COBPeMeHHble HH(POPMALMOHHbIE TEXHOJIOTUM TPH
NMPOEKTHPOBAHUH, Peau3alMi, OlleHKe KayecTBa U aHaau3a 3(PeKTUBHOCTH
MaTeMaTH4YeCKUX MojeJield u(1jn) NporpaMMHOro odecrneyeHust 1Jisl peleHust
3aJa4 B Pa3JIM4YHbIX NPeAMETHBIX 00J1aCTAX

AJT-1.1TK-3

3namep

Ymems

Baaoempw

HJT-2.1TK-3

3uname

Hcnonvzyem coepemennsle peuieHus u mexHono2uu nPOeKmuposanus
npu pazpadomie nPoZPaAMMHO20 00ecneyenus
Bosmooichocmu  cospemennvix U NEpCHEKMUSHbIX  Cpeocms  pazpadbomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memooonocuu  pazpabomku npocpammHo20 obecneyeHus U MexHoa02UU
npOCPaAMMUPOBAHUSL
Ipunyuner nocmpoenuss apxumexkmypvl HNpOSPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypul npo2PAMMHO20 0becnedeHus
Memoovbl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos
A3viku npoepammuposanus u pabomul ¢ 6azamu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
Cospemennbie 06beKMHO-0PUEHMUPOBAHHBIE A3bIKU NPOCPAMMUPOBAHUSL
CoepemeHnvie cmpyKmypHbie A3bIKU NPOSPAMMUPOBAHUS
Memooul ananuza u 0606WeHUss OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomseemcmayrouel 001acmu Uccie0o8aHull

Buipabameieams eapuanmul peanuzayuu mpedosanuii
Koouposams na sizvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npoepammnoco kooa

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmupoeanue npocpammHsix unmepgeucos

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

Bepugukayus  cmpykmypol  npocpammnozo  koda HC  omunocumenvho
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemautl

Hcnonvzyem coepemennbie A3bIKU U CUCHEMbBL RPOZPAMMUPOBAHUS,
MeXHON02UU RPOEKMUPOBCAHUS RPOZPAMMHO20 00ecnedeHus
Bosmooxcnocmu  co8pemMeHHbIX U NepCReKMUBHbIX  CPeOCms  paspadbomru
NPOCPAMMHBIX HPOOYKIMOB, MEXHUUECKUX CPeOCcma
Memooonozuu  paspabomku npoepammHoz0 obecnedueHus U MexHOL02UU
PO aAMMUPOBAHUSL
Ipunyuner nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uodbl
apxumexmypul NPOCPAMMHO20 0becnedetus.
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepheLicos
AH3viku npoepammuposanus u pabomol ¢ 6a3amu OAHHLIX
Hucmpymenmor u memoowt npoekmupogarnus u ousatina U1C
Coepemennvie 00beKMHO-0OPUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHbie A3bIKU NPOCPAMMUPOBAHUS



Memoouvl ananuza u 0606WeHUss OMe4ecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 001acmu Uccie0o8aHuil

Ymems Buipabameieams eapuanmul peanuzayuu mpedosanuii
Koouposamu na sizvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuo2o kooa

Bnaoems Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpOSpAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
IIpoexmupoganue npocpammHuix unmepgeucos
Bepugurxayus  cmpykmypovr  npocpammmnoco  kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyoicennvix Hecoomeemcemasuii

HJ[-3.1IK-3 Ilpumensem Kpumepuu u MemoouKku oueHku 3Ippexmuenocmu

NPOEKMHO20 pewieHus npu papadomKe OmMOENbHbIX NPOZPAMMHO-
annapamublxX KOMNOHEHMO8 UHPOPMAYUUOHHBIX CUCHEM

3namep Boszmoorcnocmu cywecmeyrowjeli npocpamMmHO-mexXHUYecKol apXumekmypbol
Bosmooichocmu  cospemennvix U nEpCHeKMUSHbIX  Cpeocms  pazpadbomku
APOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCME
Memooonocuu paspabomku npocpamMmHo20 obecneyeHus U  MexHoaI02UU
npOSPaAMMUPOBAHUSL
Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbol npo2PAMMHO20 0becnedeHus
Hucmpymenmor u memoOowi sepugpuxayuu Cmpykmypuvl npoSpamMMHO20 Kood
Memoovl nposedenust SKCnepuMermos u HabaoeHutl, 0000weHUs U 00pabomKu
uHgopmayuu

Ymemo Buipabameieams eapuanmul peanuzayuu mpedosanuii
IIposooums oyeHKy u 060cHO8aHUE PEKOMEHOYEMbIX PeuleHUli
Koouposamb na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npozpammnozo Kooa
IIpumensams memoObl AHAU3A HAYYHO-MEXHUYECKOU UHpopMayuu

Bnaoems Oyenka epemenu u mpyooemMKOCmU pearuzayuu mpedosanull K npocpamMmHOMY
obecneueHuo
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpocpPaAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Bepugukayus  cmpykmypol  npocpammnozo  koda HC  omunocumenvho
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC
Coop, obpabomka, aumanuz u 0000WeHUe NEPed08O2O OMeUeCm8eHHo20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMaEYouell 001acmu Uccied08aHulL
Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMAMO8 IKCHEPUMEHMO8 U
uccnedosanull 6 cCoomeemcmeayrujel 001acmu 3SHaHul

IIK-6 Cnocoben ucnonv3oeams coeépemeHHble Memoobl PA3PaAdOmMKU RPOZPAMMHBIX

cucmem u peaiulauiu KOHKpEemHblxX aji2OpuUmmos MamemamuiecCKux Mmooeneii
Ha 0a3ze A3bIKOE npozpammupoeanus, 0a3z OaHHBIX U NAKEMOG npumadublx
npozpamm, UCHOIb3064aMb 3HAHUE OCHOBHbBIX Memoooe UCKYCCmE6EHH020
uUnmesnjieKkma 6 nocnedylomeﬁ npod)eccuonaﬂbuoﬁ OeaAmebHOCMU 68 Kauecmee



HAyYHBIX COMPYOHUKO8, npenooasamesieii 00PA308AMENbHBIX OP2AHUAUUIL
evicuLez0 00pa306aHUsA, UHICEHEPOB, MEXHOI0206

HJI-1.1TK-6

3namep

Ymems

Baaoempw

HJT-2.1TK-6

3nameo

Ymems

Hcnonvzyem COBpeMEHHbIEe UHCMPYMEHMAbHbLE cpeocmea
pazpadomku 6a3 OAHHBIX, NPUKTAOHO20 RPOZPAMMHOZ0 0becneueHus u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
Bosmooichocmu  cospemennvix U nEpCHEKMUBHbIX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memoodonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAOIOHDI, KIACCH
00beKmo8, UCnob3yembvle npu paspadomxe npoPamMmHoO20 obecneyeHus
Memoouvl u cpedcmsa npoekmupoganusi 6a3 OAHHbIX
Memoovl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos
A3viku npoepammuposanus u pabomul ¢ 6azamu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanusi u ousavina MC
OcHosbl co8peMennbIX cucmem ynpagieHus 6a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0OPUSHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomseemcmayouel 001acmu Uccie0o8aHull

Ilpumenamov ~ memoOvl u  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOL0
obecneueHus, CmpyKmyp OaHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMeEPGhelco8
Koouposamve na s3vixax npoepammuposanus

Ilpoexmuposanue 6a3 OanHvix

IIpoexmupoganue npocpammHuix unmepgeucos

Yempanenue obnapysicennvix Hecoomeemcemauil

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIumuUYecKko20 xapakmepad,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

Jlemoncmpupyem  3HaHus  Memooo8, MeEXHOI02UIl U  CPeOCcme
Papadomku RPOZPAMMHBIX CUCHIEM U DPeanu3auuu KOHKPEmHbIX
anzopummos  mMamemMamuyeckux mooeiell  Ha  0aze  A3bIKOG
nPOCPAMMUPOBAHUS, A3 OAHHBIX U RAKEM 08 NPUKIAOHBIX RPOZPAMM
Bosmoosxcnocmu  cOBpeMEHHbIX U NEPCReKMUBHLIX — CPeOCmE  paspadbomxu
NPOSPAMMHBIX NPOOYKIOE, MEeXHUUECKUX CPeOCm8
Memooonozuu u mexnonozuu npoOeKMUPOBarUs U UCNONb308AHUS 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAOIOHbI, KIACCH
00beKmMo8, UCNOIb3YeMble NPU pa3pabomke nPOPaAMMHO20 0becnedenus
Memoovwl u cpedcmea npoexmuposanus 6a3 OAHHBIX
Memoovl u cpedcmea npoekmuposanst NPOZPAMMHBIX UHMePPelcos
A3viKu npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
OcHosbl cospeMennbIX cucmem ynpagieHusi 6a3amu OaHHbIX
Cospementvie 06bEKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovwl ananuza u 0606ueHUss OMeuecCmEeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemayioujeti 001acmu Ucc1e008anull

Hcnonvzosams  cywecmsyrowue  munosvie — peuileHus U UAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHus

Ilpumenamos  memooOvt U  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHO20
obecneueHus, CmpyKmyp 0aHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMEPDelco8
Koouposamve na si3vikax npoepammuposanusi



Bnaoemo Ananuz  6o3modicHocmell  peanuzayuu  mMpebdO8aHUll K - NPOSPAMMHOMY
obecneueHuo
Oyenka u co2nacosanue CpoKos 8blNOIHEHUsL NOCMABIEHHbIX 3A0a4
Ilpoexmupogarnue 6a3 0anHbIX
Oyenka u co2nacosanue CpoKos8 GblNOIHEHUsL NOCMABILEHHbIX 3A0a4
Yempanenue obnapyscennvix necoomeemcemautl
Heamenvnocmo, HanpasienHas Ha pewieHue 3a0ay aHaAIUMU4ecKko2o xapakmepa,
NPeononazarux 8bl00p U MHO20006pa3ue aKkmyaibHbIX CNoCoO08 peueHus 3a0ay

HJ[-3.1IK-6 Ilpumensem coepemennvlie npuemvl padoomel ¢ UHCHPYMEHMATbHLIMU
cpeocmeamu, nOOOEPHCUBAIOWUMU CO30AHUE RPOZPAMMHBIX RPOOYKM O
U NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUDPOBAHUS, 0a3
OAHHBIX U NAKEM 08 NPUKTAOHBIX NPOZPAMM
3namo Bosmooxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX — CPeOCm8  paspabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUUECKUX CPeOCm8
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH
00beKmMo8, UCNoIb3yemble NpU pa3pabomke nPoPamMmHO20 obecnedenus
Memoowt u cpeocmea npoekmuposarnust 6a3 OAHHLLX
Memoouvl u cpedcmsa npoekmupo8anust NPOSPAMMHBIX UHMePGhelcos
ABviku npoepammuposarus u pabomsl ¢ 6A3aMu OAHHHIX
Hucmpymenmol u memoowvi npoekmuposanus u ouzauna UC
OcHo8bl cO8peMeHHbIX cucmeM Ynpaeienus 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHBIE A3BIKU NPOCPAMMUPOBAHUSL
Memoowi ananuza u 0606wWeHUs OMeyecm8eHH020 U MeHOYHAPOOHO20 ONbima 8
coomeemcmayioujeti 001acmu Uccie008aHull

Ymemo Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusl, CmpyKmyp OaHHblX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMeppelicos
Koouposams na sizvikax npoepammuposanus

Bnaoems Ilpoexmupogarnue 6a3 0anHbIX
Yempanenue obnapysicennvix Hecoomeemcemautl
HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUmuUYecKko20 xapakmepa,
npeononazaruux blOOp U MHO2000pasue aKkmyaibHblX CHOC0D08 peuleHUs 3a0ay

2. CTpyKTYypa M coaepKaHue TUCHUITUHBI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUAaM padoT

OO6mast Tpy10EMKOCTh JUCIUIUIMHEI cocTaBisieT 3 3a4. enl. (1084acon), nx pacnpenenenue
0 BHJIaM Pa0OT MPE/CTABICHO B TaOJIHIIe

CemecTpnl
. Bceero
Buj yueOHoii padoThI (4achl)
4acoB
KonrakTHasi paboTa, B TOM YHcCJe: 52,2 52,2
AyauTopHble 3aHATHS (BCEro): 50 50
3aHATHS JTEKIIMOHHOTO THIIA 16 16
JlabopatopHble 3aHATH 34 34




3aHATHSI CEMUHAPCKOTO TUIIA (CEMHHAPBHI,
MIPAKTUYECKHUE 3aHATHS)
Nuasi koHTaKTHasi padora: 2,2 2,2
KonTponb camoctosarensHol padotsl (KCP) 2 2
[TpomexyTtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcJjIe: 55,8 | 55,8
IIpopabomxka yuebroeo (meopemuueckozo) 16 16
Mamepuana
Buinonnenue unousuoyanvhvix 3a0anutl 36 36
(noocomoexka coobweHull, npe3enmayuil)
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 3,8 3,8
KonTpoJs:
[ToaroToBKa K 9K3aMeHy
Jac. 108 108
B TOM 4HcCJIe
OO0mas TpyaoeMKoCTh KOHTAKTHAas 52,2 | 52,2
pabora
3a4. eJ] 3 3

2.2 CTpyKTYypa QM CHUIINHBI

Pacnpenenenne BuoB yueOHOM pabOTHI U UX TPYIOEMKOCTH IO pa3jieiaM AUCUUIUINHBL.
Paznesnsl (TeMbl) AMCHUILIMHBL, U3y4aeMble B 5 cemecTpe

KosinyecTBo yacos
Bueayn
. MTOpPHA
Ne HaumenoBanue pazaenoB (Tem) Beero AynuropHasi padora o
padorta
JI I3 JIP CPC
1 2 3 4 5 6 7
WHTepnpeTupyeMble S3bIKH MPOrPaMMHUPOBAHHS H UX
1. 2 4
0COBEHHOCTH 8 2
2. | ®yHKIMM, MOIYJIH U AKETHI 8 2 2 4
Knaccel 1 00beKTHO-OpHEHTHPOBAHHOE
IpOrpaMMUPOBaHHE
4. | TToToKwu, IPOLECCH, ACHHXPOHHOE TPOrPAMMUPOBAHUE 14 2 4 8
5. | CereBoe nporpaMmmupoBanne 14 2 4 8
6. | Pabora ¢ 6a3amMu JaHHBIX 14 2 4 8
7. | ®peiimBopk Django 18 2 6 10
8. | Xpanenue ganHbIX M MX 06paboTKa 17,8 2 6 9,8
NUTOI'O no pa3aesam QU CHUNTHHBI 105,8 16 34 55,8
KonTpons camoctostenbHoi pabotsl (KCP) 2
[Tpomexyrtounas arrectauus (MKP) 0,2
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
OO01mas TPy10€eMKOCTh MO IMCUMILIHHE 108

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

camocmosmenbHas pa6oma cmydeyma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILTHHBI

2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) Copep:xanue pa3jesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4
HnteprpeTupyeMble sI3bIKA HUcropus Python. Tumsl qaHHbIX. CHHTAKCHC, OTIEPaTOPBI
1. NIPOrpaMMHUPOBAHUS U UX U yhpasstonue KoucTpykuuu. [Python u Jupyter- K
0COOEHHOCTH oaoxHoTel. PyCharm u Google Collab
Oo6nactu BUAUMOCTH. ApryMeHTHl. Pekypcust. AHHOTAIHs
2. DyHKIUU, MOAYJIHU U NTAKEThI dysaknuit. JIamona-pyaknuu. Jlekopatopsl. ['eHepaTopsl. K, T
Co3niaHue, HCIOJIb30BaHUE MOYJICH M ITaKeTOB.
Knaccel u 06bexTHO- Omnpenenenue kiaacca. Merons knacca. [IpuBatHbie
3. OPHEHTHPOBAHHOE METO/bl U iepeMeHHble. CTaTHYeCKHE METO/IBI. K
pOrpaMMHPOBaHHUE HacnenoBanne. MHOXeCTBEHHOE HACIICIOBAaHHE
MHoromnoro4yHoe nporpammuposanue. Moxyins threading
4 [Toroku, mpoieccrl, ACHHXPOHHOE u kiacc Thread. IToroku Timer. Kinace RLock. KT
' MIpOrpaMMHUPOBaHUE CuHXpOHU3aLus MoTokoB. Moxyns multiprocessing n ’
kiacc Process.
Mopnyns socket. Kinent u cepsep, paboraromurue 6e3
CTAaHOBJICHHS coennHeHms. KimeHr u cepse
5. CereBoe IporpaMMupoBaHHe Y A pPoep, K
paboTarommue ¢ ycTaHOBJIEHHEM coequHeHus. OpeiiMBopk
socketserver.
Coznanne 6a3bl gannbix SQLite. Tpauszakimu. Yposau
6. PabGoTa ¢ 6azamMu JaHHBIX A a Q p H p KT
H30JISALHN.
o . Mopenu. Murparuu. 3anuch qaHHbIX. [11abmoHbI 1
7. | ®peiimeopk Django A pan A K
cTaTHYecKue JaHHble. DOopMBI
NymPy: maccuBEI U BeKTOpHBIE BhUMCIeHus. Pandas.
8. | XpaHeHue JaHHBIX U UX 00pabOTKa ymey K aggle KT

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomul, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogotu
pabomul, PI[3 - pacuemmno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.2 3aHATHA CEMHUHAPCKOI'O THIIA

He npenycmotpensl

Tpumeuanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - guinonrnenue xypcosozo npoexma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epapuueckoco sadanus, P - nanucanue pegpepama, O - scce, K - xomioxeuym, T —
mecmupoganue, P3 — pewenue 3aoay.

2.3.3 JlabopaTopHbIe 3aHITHSA

®opma
Ne HaumenoBanue pasjena (TeMbl) HaumenoBanue 1a60paTopHbIX pador TeKyliero
KOHTPOJIsI

1 2 3 4

NHTepnperupyeMsle A3bIKU P3
1 DO DAMMIPOBAHIS 1 HX 3uaxomctBo ¢ python. IPython u Jupyter-GiiokHoTHI.

' porp p PyCharm u Google Collab

0COOCHHOCTH

WnuTepnpeTtrpyeMsble S3bIKH P3
2. MpOrpaMMHUPOBAHKS U UX Tuner nanseix. Croucku. Muoxectsa. CrioBapu.

0COOCHHOCTH
3. DYHKIUHU, MOAYJH U MAKEThI JIambna-pyskimu. I'enepatopsl. Virepatopst P3

Knaccel 1 00beKTHO- P3

OHpeﬂeJ’[eHI/Ie Kjiacca. METOHLI KJ1acca. HpI/IBaTHLIe
4. OpHUEHTUPOBAHHOE
METO/ bl U TIEPEMEHHBIC. Crarnueckue MCTO/JBbI.
IPOrPaMMHUPOBAHHE
Knaccer 1 00beKTHO- P3
HacnenoBanue. MHOXKeCTBEHHOE Hacli€IOBaHUE.
5. OPHUEHTUPOBAHHOE
HeKOpaTOpLI B KJ1accax

[IPOrPAMMHUPOBAHHE

[ToToxwu, mporecchl, aCHHXPOHHOE . : P3
6. » Ipott i P MHoronoro4yHoe nporpammuposanue. Multiprocessing.

[IPOrPAMMHUPOBAHHE

[ToTokH, mpoLEecchl, aCHHXPOHHOE P3
7. ACHHXPOHHOE IPOrpaMMHUpPOBaHUE

[IPOrPaMMHUPOBAHHE
8. CeTteBoe MporpaMMHUPOBaHUE CGl-cepsep P3




®opma

Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJISI

1 2 3 4

9. CereBoe NporpaMMupoOBaHHe TCP-cepBep P3

C03I[aHI/Ie Ta6JII/IL[. 3anpoc51 C IMO3UIJUOHHBIMHA U

10. Pa60Ta C 6a3aMI/I JaHHBIX
HMMCHOBAaHHBIMHU ITapaMEeTpaMu.

11. | PabGora ¢ 6a3aMu TaHHBIX TpaH3akiui. YPOBHHU JOCTYIIA P3
12. | ®peiimBopk Django Mozemu. Murparun P3
13. | ®peiimBopk Django URL. IpencrasneHus. P3
14. | ®peiimBopk Django lIa6mousr. DOpMBI P3
15. | XpaHeHHEe JaHHBIX M X 00paboTKa NymPy: MaccuBbI 1 BEKTOPHBIE BBIYUCICHHS P3
16. | Xpasenue nammbIX U uX 0GpaboTKa UreHue u O3armcr> (aiiioB B pa3nMyYHbIX (opMaTax. P3
YUCTKU U [IOJTOTOBKA JaHHBIX
17. | XpaHeHue TaHHBIX U MX 00paboTKa Toctpoenue rpaguKoOB U BU3yaIn3aIys. P3

IHpumeuanue: JIP — omuem/3auwguma nabopamopnou pabomul, KI1 - gvitnonnenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
He npenxycmotpensl

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHH s JJIsi CAMOCTOATEIbLHON padoThI
00y4YarIIMXCs M0 TUCHUILIMHE (MOIYJIIO)

[Tepedyens yueOHO-METOIUYECKOTO 00ECTICUCHHSI TUCIIUTUTAHBI
Ne Bun CPC T10 BBINOJIHEHUIO CAaMOCTOSITEIbHON paboThI
1 2 3
1 |Uzyuenue MeTtonuyeckue yka3aHUS O OpraHU3alMd CaMOCTOSITENbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKACHHBIE kadenpoit
Marepuaia nH(OPMaLIMOHHBIX TexHOoJoruH, mpotokos Nel ot 30.08.2019
2  |Pemenue 3a1au Metonuyeckue yka3aHUS IO OpPraHU3alMd CaMOCTOSITEIBbHOU
paboThI CTYyJICHTOB, YTBEPK/ICHHbBIE kadenpoit
nHGOPMaIIMOHHBIX TeXHOIOoruH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-METOANYECKUE MaTepHualibl Il CaMOCTOSITENIbHON PAadOThl 00ydaromMXcs U3
Yyciia UHBAJIMJIOB U JIUL C OTPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUSATHS MH()OPMAIIH:

Jlnis a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ITeyaTHOM GopMe Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

J11st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBINA TepeyeHb MOXKET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00yJaromuxcs.



3. O6pa3zoBaTesibHbIE€ TEXHOJIOTHH
B cootBerctBum ¢ tpeboBanmsimMu @I'OC B mporpamma JUCHMIUIMHBI TPEIyCMaTpUBAET
UCTOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIOUMX O0O0pa30BaTelbHbIE TEXHOJOTMM: YTEHUE
JEKIMA C HWCHOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWH; METOJ] MajblX Tpymm, pa3doop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00yueHnH UCIIONIB3YIOTCA CIEAYIOUINE 00pa30BaTEIbHbIE TEXHOJIOTHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydeHHsI — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHUKATHUBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM 1JIst
aJlanTalyy K COBPEMEHHBIM YCIOBUSM MEXKYJIBTYPHON KOMMYHUKALUU.

— Texnonoruss pasHoypoBHEBOTO (IuDPEPEHIIMPOBAHHOTO) OOyYECHHS — MpPEAroiaracT
OCYLIECTBJICHUE I103HABATEIBHON JEATEIBHOCTU CTYAECHTOB C YYETOM MX HHIMBHUIYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI
noreHuuan. Co3laHue M HCIOJIb30BAHUE AMATHOCTUYECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTUH.

— TexHonoruss MoOAyiapbHOro OOy4eHHS — MpPEeAyCMaTpUBAET JEJICHUE COJAEp KAHUS
JUCLHUIUIMHBL Ha JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJH ), MHTErPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMmyHukamonnsle texHonorun (MKT) - pacmupstor pamku

00pa30BaTENILHOrO IIPOLIECcCa, MOBBIMIAsA €r0 MPAKTUYECKYI0 HANpPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMY CAMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBILIEHUIO I103HABaTEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTH:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — MO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD MpoIiecc 00yUeHHS S3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEeXHOJIOTMM — MPEAOCTaBIIAIOT IIUPOKUE BO3MOKHOCTU JUIA  IIOMCKA

uH(pOpMaLnK, pa3pabOTKH HaAy4YHbIX IPOEKTOB, BEIEHHUS HAyYHBIX UCCIIEOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUeHHs — IIOMOTraeT PpPeaJn30BbIBATH JIUMYHOCTHO-
OPUEHTHUPOBAHHBIN TOAXOJN, YYHUTHIBasE HMHIUBUAyaJbHbIE OCOOEHHOCTH H TOTPEOHOCTH
yUaIIHuXCsL.

— IlpoekTHas TEXHOJOrMsI — OpPUEHTHPOBaHA HAa MOJEIUPOBAHME COLHUAIBHOIO
B3aMMOJICHCTBHS yYalllUXCsl C IeJIbI0 pEIIeHUs 3a/add, KOTopas OmIpeleisieTcss B paMKax
npo¢ecCHOHATBLHON MOATOTOBKH, BBILACTSSA Ty UM UHYIO ITPEIMETHYIO 00JIaCTh.

— TexHonoruss oOy4eHUS B COTPYIHHYECTBE — pealu3yeT MJCK B3aUMHOTO OOy4YeHMS,
OCYUIECTBIISAI KaK WHAMBUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3a7a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHHS psJia BO3MOXKHBIX
CHIOCO0OB pelIeHHsT TPOOIIeM, aKTUBU3UPYS MBIIUIICHHE CTYJIEHTOB M PAaCKPHIBAsi JTMYHOCTHBIN
MOTEHIMAJ Ka)KJ0r0 y4arerocs.

— TexHonorust pa3sBUTHA KPUTUYECKOT'O MBIIIICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHCA K HH(GOpMalUU, YMEHHUIO
0TOMpaTh HH(OPMAIIHIO [T PEIICHHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe Hcronb30BaHHE B y4eOHOM IpOIIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJbHYI0 AaKTHMBHOCTb, pPa3BMBAIOT IO3HABATEJIbHBIC
MPOLECCHI, CIMOCOOCTBYIOT ()OPMUPOBAHMIO KOMIETEHIIMM, KOTOPBHIMU JOJDKEH 001a1aTh
OyAyImuii CrIelUaNNCT.

OcCHOBHBIE BUJIBI HHTEPAKTUBHBIX 00Pa30BaTENBHBIX TEXHOJIOTHI BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX Tpymniax (KOMaH/€e) - COBMECTHAs eATEIbHOCTh CTYIEHTOB B IPYIIIIE MO/
PYKOBOZCTBOM JIHJIEpa, HAIIPAaBJIEHHAs Ha pelleHne o0Ieil 3a1a4n My TEM TBOPUYECKOTO CIIOKEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl YJICHOB KOMaHAbl C JI€JICHUEM IOJHOMOYMH H
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHS - WHANBHyaJIbHAS MM KOJUIEKTUBHAS JESITEILHOCTH 0 OTOOPY,
pacripe/lelIeHUI0 U CUCTeMaTH3alluy MaTepuasa Mo OINpe/lelIeHHONH TeMe, B pe3yjbTaTre KOTOpOn
COCTaBJIAETCS IIPOEKT;



— aHaJM3 KOHKPETHBIX CUTYallUd - aHaJU3 PeajbHBIX MPOOJEMHBIX CUTyaluil, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH TPO(dECCHOHATBHONW NeATEThbHOCTH, U TOWCK BapHAHTOB
JTYYIINX PELICHH;

— pa3BUTHE KPUTHUYECKOTO MBILIUICHUS — 00pa3oBaTeNbHas JeSTeIbHOCTh, HAIIPaBJIEHHAs Ha
pa3BHUTHE Y CTYACHTOB Pa3yMHOT0, pe(pJIEKCHBHOTO MBITIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICH U YBUIETh HOBBIC BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad M CUTyallud HIMPOKO MCIOJIb3yeTcs Kak
npenojaBaTesieM, TaKk U CTYJSHTaMH BO BpeMs JIEKIUH, J1a0OpaTOpHBIX 3aHATUNA M aHajIu3a
pe3yJabTaTOB CaMOCTOSATEIBHON pPaboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCICIOBAHUU H
pEIIeHNH KaKI0M KOHKPETHOM 3a/1a4l UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3bopa ¥ OICHKH I1eJI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJIUYECTBO
Hcnonbp3yemMble HHTEpAKTHBHBIE 00pa3oBaTeJbHbIE
Cemectp | Bua 3ansiTus HHTEPAKTHBHBIX
TE€XHOJIOTHH
9acoB
[TpakTrueckue 3aHATHSI B pexuMax
JI, JIP B3aUMOJCUCTBUS «IIPENOJABATENb — CTYACHT» U
«CTYJEHT — CTYIEHT»
Hroro

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapsl, JIP — nabopamophvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

Tembl, 3aaHUg U BOIPOCHI Ui CaMOCTOSITENIbHON paboThl MpU3BaHBl CPOPMUPOBATH
HABBIKM TIOMCKAa WH(OPMAIMH, YMEHHUS CaMOCTOSTCIIBHO PACHIMPATh W YIIIyOJSATh 3HAHUS,
MIOJIYYCHHBIC B XO/1€ JICKIIMOHHBIX U MPAKTHYSCKUX 3aHATHIA.

[Toaxo1 pa3bopa KOHKPETHBIX CUTYAIIUI MTUPOKO UCIIOIL3YETCS KaK MperoaBaTelieM, Tak
U CTYJICHTaMH TIPH MPOBEICHUH aHAllN3a Pe3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

JIis A1l ¢ OTpaHWYCHHBIMH BO3MOXHOCTSMH 3J0POBbSI TIPEIYCMOTPEHA OPTaHU3aIHS
KOHCYJBTAIMH ¢ UCMIOJIb30BAHUEM DIIEKTPOHHOM MOYTHI.

JIJIst TUIT ¢ HApyIICHUSIME 3PCHUS

— B IeYaTHOH (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyTIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

Jns nuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJITAIMI C UCIIOJIb30BAHUEM DJICKTPOHHOMN TOYTHI.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJarommxcs.

4, OHeHO‘IHble H METOAUYCCKHUE MaTepHUAJIbI
4.1 OueHouyHble cpeacTBAa ISl TEKYHIero KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa MpeJHa3HAueHbl Uil KOHTPOJIS M OLEHKHM 00pa3oBaTeNbHBIX
JOCTUKEHUM oOyJaromuxcs, OCBOMBIIMX  MporpaMMmy  y4eOHOW  JUCIUIUIMHBI
«MHTepnpeTupyeMsble A3bIKH IPOTPAMMHUPOBAHUS.



O1eHOYHBIE CPENICTBA BKIIOYACT KOHTPOJIbHBIE MaTepUaIIbl JUIsl POBEACHHUS TeKYIIero
KOHTPOJIsI B (opMe TECTOBBIX 3aJaHWN, Pa3HOYPOBHEBHIX 3aJaHHK W NPOMEKYTOYHOM
aTTecTaluu B (opMe BOIPOCOB U 3a/IaHUH K 3a4eTy.

O1neHOYHBIE CpEACTBA Ui WHBAJIMIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU

3/I0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAUBUIYATBHBIX ICUXO()U3UYECKIX 0COOEHHOCTEM.

— Ipy He0OXOAMMOCTH HHBAJIM/IAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS TOTIOJIHUTEIFHOE BPEMS JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3YJIbTATOB 00YYEHUS] MHBAIUIIOB M JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MPEAYCMATPUBAETCSI UCIIOIb30BAaHUE TEXHHUYECKUX
CPEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsi 00YUAIOMIUXCSI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
U WMHBAJIWIOB TIpOIEAypa OICHHBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHWBaHUsT PE3yIbTaTOB OOyUYEHHS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI IO JHCLUUIUIMHE (MOJYJIIO) TPEIyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B (opMmax, aJTaNTUPOBAHHBIX K OTPAHHMYCHHUSM WX 3J0POBbS U BOCIPHSITHUS
UHpOpPMALINK:

J1J1st U1 ¢ HApYIICHUSIMH 3PCHHS

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU11 ¢ HApYIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amapara:

— B TieuaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CTpyKTypa OLllEeHOYHBIX CPEICTB IS TeKYlIeld U MPOMEKYTOYHOM aTTecTAlMHU

Haunmenosanue
KonTponupyemslie .
Ne Kon xoHTpOIMpYyeMOii OLICHOYHOTO CPEACTBA
pa3mensl (TeMbl)
/T - KOMITETEHIINH (MJTH €€ JacTH) . [IpomexyTounas
JHUCLATUTHHB Texymmit KOHTPOIb
aTTecTanus
N/I-1.11K-3
Hurepnperupyemsie W-2.11K-3 Tunossle Bamanue aus )
A3BIKE WJ1-3.1TK-3 KOHTPOJIbHBIC CaMOoCTOSATENILHOM
1 N — 1 [IK-6 3azanus 1-3 paboTHI 1
I/IE 050 66HH13)CTI/I W-1.IK- Tumnossle TecTOBBIC MIPOMEXKYTOYHOH
NJI-2.11K-6 3aganus 1-2 arrecranuu 1-3
WJ1-3.1TK-6
N/I-1.11K-3
NJ1-2.11K-3 Tunosslie 3ananue s
DyHKIIH, MOTYH H WJ1-3.1TK-3 KOHTPOJIbHBIE CaMOoCTOSATENILHOM
2 HAKCTHL 1 [IK-6 3aganus 4-6 paboTHI 1
WA-1.IK- TunoBsle TecTOBBIC MIPOMEXKYTOYHOM
NJI-2.11K-6 3agaHus 3-4 aTrrecranuu 4-6
NJ-3.11K-6
WJI-1.TIK-3
W-2.11K-3 Tunossie 3ananue Ui
Knaccsl u 060bekTHO- WJ1-3.TIK-3 KOHTPOJIbHBIE CaMOCTOSATENILHON
3 OpPUCHTHUPOBAHHOE U l.HK 5 3amanus 7-8 paboThI 1
POrpaMMHUPOBAHHUE A-1.1IK- THIOBBIE TECTOBBIE MPOMEKYTOYHO
N/11-2.11K-6 3afanus 5-7 arrecranuu 7-8
NJ-3.11K-6




WUJ-1.10K-3

I/IH_Z.HK_g Tumnossle 3ananue aisa
IToTokw, mporeccsl, WJI-3.1TK-3 KOHTPOJIbHBIE CaMOCTOATENILHON
4 ACHHXPOHHOE ’ 6 3amanus 9-10 paboTH 1
MIPOTrPaMMHPOBAHHUE WJI-1.TIK- Tumnossle TecTOBBIE MIPOMEXKYTOYHOH
HI['2~HK'6 3aganus 8-9 arrectauuu 9-10
N-3.11K-6
WJI-1.1IK-3
NJ1-2.J1K-3 Tunosslie 3ananue as
Cerenoe WJT-3.T1K-3 KOHTPOJIbHBIE CaMOCTOSATEIILHOM
5 B —. 6 3amanus 11-12 paboTH 1
PoTp P WJI-1.TIK- Tumossle TecTOBBIE MIPOMEXKYTOYHOH
HI['2~HK'6 samanns 10-11 arrectanmu 11-12
N-3.11K-6
WJI-1.11IK-3
NJ1-2.J1K-3 Tunosslie 3ananue aus
PaGora ¢ 6azamu WJI-3.JIK-3 KOHTPOJIbHBIE CaMOCTOSATEILHOM
6 AHHELX V-1 TIK-6 3aganHus 13 paboTHI 1
A B Tumnossle TecTOBBIE MIPOMEXKYTOYHOH
I/I]l-2.HK-6 3amanus 12-14 arrectanuu 13
WJ1-3.11K-6
WJI-1.1IK-3
NJ1-2.J1IK-3 Tunossle 3ananue s
_ _ KOHTPOJIbHBIE CaMOCTOSATEILHOM
7 DpeiimBopk Django UJI-3.1IK-3 3amanus 14 paboTHI 1
WJI-1.1TK-6 Tumossle TecTOBBIE MIPOMEXKYTOYHOH
I/I]l-2.HK-6 3amanus 15-17 arrectauuu 14
N-3.11K-6
WJI-1.11K-3
NJ1-2.11K-3 Tunosslie 3ananue s
_ _ KOHTPOJIbHBIC CaMOoCTOSATENILHOM
8 z(6p a:g;{;eaz[aHme x| WL iHIIE g 3amanus 15-16 paboThI 1
P WJI-1.TIK- TunoBsle TecTOBBIC MIPOMEXKYTOYHOM
I/IH-Q.HK-G 3aganns 18-23 arrectauuu 15-16
NJ-3.11K-6

IToka3aTesin, KpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe ITOPOTOBOMY VPOBHIO OCBOCHHUS KOMIIETCHIIMA TUTAHHPYEMBIM

pe3yibTaTaM 00YUYCHHUS U KPUTEPUSIM HX OI[CHUBAHUS (OILICHKA: YIOBJIETBOPUTEIBLHO /3a4TEHO):
IK-3 Cnoco0eH npuUMEeHSITh COBPeMeHHble HH(POPMALMOHHbIE TEXHOJIOTMM TMPH
NMPOEKTHPOBAHUH, Peau3alMi, OlleHKe Ka4yecTBa U aHaaIu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX MojaeJield u(1jian) NporpaMMHOro odecrneyeHus 1Jisl pemeHust

3ala41 B Pa3/;IMYHbIX IPEAMETHDBIX 00J1acTAX
chwzwyem COBPDEMEHHbIE peUieHUAs U MEeXHOI02UHU NPOEKmMUpo6anus

AJT-1.1TK-3

npu pazpadomie npozpamMmMHO20 0decneyenus

3namo Bosmootcnocmu  cospemennvix U nepCcneKmMusHublX  Cpeocms  papadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCmE
Memoodonozuu  pazpabomku npocpammHo20 obecneyeHus U MexHon0SUU
npOCPaAMMUPOBAHUSL

Ipunyunsr nocmpoenus apxumekmypvl HPOSPAMMHO20 0OecneyeHus U 6uUbl

apxXumeKmypul npocPAMMHO20 0becnedeHus

Memoovl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC




Ymems

Baaoempw

HJT-2.1TK-3

3name

Ymems

Bnaoemsw

HJT-3.1TK-3

3nameo

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnnbie cmpyKkmypHbie A3bIKU NPOSPAMMUPOBAHUS

Memoouvl ananuza u 0606weHUss OMevecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 001acmu Uccie0o8aHuil

Buipabamveieams sapuanmul peanuzayuu mpebosanuii
Koouposamo na sazvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuoco kooa

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoOSpAMMHO20
obecneyenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOSO
obecneyeHus

IIpoexmupoganue npocpammHuix unmepgeucos

Paszpabomxa cmpyxkmypol npoepammnoeo kooa UC

Bepugpukayus ~ cmpykmypvl  npocpammuozo  koda HC — omunocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapyscennvix necoomeemcemaeutl

Hcnonvzyem cospemenHble A3bIKU U CUCHEMbL NPOZPAMMUPOBAHUSL,
MeEXHOI02UU RPOEKMUPOBAHUSL RPOZPAMMHO20 00ecneveHus
Bosmooichocmu  cospemennbix U NEpCReKmusHublX  Cpeocms  papadbomku
NPOCPAMMHBIX NPOOVKIOE, MEXHUYECKUX CPeOCmE
Memooonoeuu pazpabomku npoecpamMmHo2o obecneyeHuss U  MexHOAI02UU
nPOSPAMMUP OBAHUSL
Hpunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 O0OecneyeHus U 6uUdbl
apxumexmypul NPOSPAMMHO20 0Oecneqetsl
Memoovl u cpedcmea npoexmupo8aHus NPOSPAMMHBIX UHmMepghelicos
AH3biKku npoepammuposanus u pabomwl ¢ 6a3amu OAHHLIX
Uncmpymenmol u memoowt npoekmuposanus u ouszauna UC
Coepementvie 00beKMHO-OPUSHMUPOBAHHBLE SI3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnbie cmpyKmypHbie A3bIKU NPOCPAMMUPOBAHUS
Memoowvl ananuza u 0606WeHUss OMeYeCmB8EeHHO20 U MEHCOVHAPOOHO20 ONbIMA 6
coomseemcmayouel 001acmu Ucciedo8aHull

Bvipabamvieams éapuanmul peanuzayuu mpebosanuti
Koouposamve na si3vikax npoepammuposanusi
Bepuguyuposame cmpykmypy npozpammHozo Kooa

Paspabomxka, u3zmenenue u coenacoganue apxumexmypvi npocpPaAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

IIpoexmuposanue npoecpammHulx unmepghelicos

Bepugukayus  cmpykmypol  npoepammuozo  koda HC  omunocumenvho
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemautl

Ilpumenaem Kpumepuu u memoouKu oueHKu 3IPphexmusnocmu

HPOEKMHO20 peuwleHus Nnpu papadomke OmOeabHbIX NPOZPAMMHO-

annapamuplxX KOMNOHEHMO8 UHPOPMAYUOHHBIX CUCHEM
Bosmoorcnocmu cywecmeyiougeti npocpamMmHo-mexHu4eckou apxXumexmypul
Bosmoodxcnocmu  cO8peMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspabomru
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCma



Ymems

Bnaoemw

IIK-6

Memooonozuu  paspabomxu npoepamMmHo20 obecnedeHus U MexHOoIoUU
NPOCPAMMUPOBAHUS

Ipunyunsr nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uUdbl
aApXuUmeKmypol npOZPAMMHO20 0OecneveHus

Hucmpymenmot u Mmemoowt eepuguxayuy CmpyKmypvl HpoepamMMHO20 KoOd
Memoowt nposederus SKcnepumMeHmos u Hab.1oerull, 0600weHus u 0opabomku
ungopmayuu

Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
IIposooums oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peuleHUti
Koouposamo na sazvikax npoepammuposanus

Bepuguyuposamv cmpyxmypy npoepammuo2o kooa

Ipumensimob memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOpMAyUU

Oyenka épemenu U mpyooemMKoOCmuU peaiuzayuu mpedosanull K npocpamMmHOMY
obecneyeHuo

Paspabomxa, uszmenenue u coenacoganue apxumexmypvl NpoOcPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus

Bepugukayus  cmpykmypol  npoepammnozo  koda HC — omunocumenvHo
apxumexmypol UC u mpebosanuti 3axazuuxa k UC

Coop, obpabomka, aumanuz u 0000WeHUe NePeO0B8O20 OMeYeCMBEeHHO20 U
MeACOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIOuell 001ACMU UCCIe008AHULL

Coop, obpabomxa, aumanuz u 060OwWeHUe pe3YIbMaAmo8 3KCNEPUMEHMO8 U
uccnedosanull 8 coomgemcmaeyouelt 001acmu 3HaHUlL

Cnocoben ucnonv3oeamsv coeépemennbvle Memoovl paA3padomKu RpoPaAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX a120pUMMOE MAMEMAMUYecKUX mooenei
Ha 0aze A3bBIKO8 NPOPAMMUPOBAHUA, 03 OAHHBLIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCHONBb306AMb 3HAHUE OCHOBHBLIX MEMOO008 UCKYCCHMBEHHO20
UHmenneKma ¢ nocaedyruieil nPogeccuoHanbHoll 0eameabHOCmU 8 Kaiecnaee
HAYYHBIX COMPYOHUKO8, npenooasamenieii 00PA308AMENbHBIX OP2AHUAUUIL
evicuiezo 00paz06anus, UHIHCEHEPOB,

MexH0/10206

HJI-1.1IK-6 Hcnonvzyem cospemeHnHble UHCmMpymMeHmanbHble cpeocmea

3nameo

pazpadomku 0a3 OaAHHBIX, NPUKTAOHO20 NPOPAMMHOZ0 0becneuenus u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
Bosmootcnocmu  cospemennvix U nepCcReKmMusHulX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memooonozuu u mexnono2uu nPoeKMUpPo8aHUs U UCNOIb308AHUSA 0A3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYEU, WAOIOHbI, KIACCH
00beKmo8, UCnob3yembvle npu paspabomxe npocpamMmHoO20 obecneyeHus
Memoovwl u cpedcmesa npoexmuposanus 6a3 OAHHLIX
Memoowi u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHMeEpPGheLicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavna MC
OcHhosbl cospeMennbIX cucmem ynpaeieHus: 6a3amu OaHHbIX
Coepemennvie 00beKMHO-0OPUSHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMe4ecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 001acmu Uccie0o8aHuil



Ymems

Bnaoemuw

HJT-2.1TK-6

3name

Ymems

Bnaoemso

HJT-3.1TK-6

3nameo

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMeppelicos
Koouposamu na sizvikax npoepammuposanus

Ilpoexmupogarnue 6a3 0anHbIX

Ipoexmuposanue npoepammuvix unmep@ericos

Vempanenue obnapysceHHbIX Hecoomeemcmauil

Hesimenvbnocms, Hanpasienas Ha peulerue 3a0ay aHATUMUYecKo20 xapakmepa,
npeononazarwux 6blO0p U MHO2000pa3sue aKmyaibHbIX CHOC0008 peulenus 3a0ay

Jlemoncmpupyem  3HaHus  Memooo8, MEXHOI02UI U  CPeocme
Pazpadomku RNPOZPAMMHBIX CUCHEM U DPeanu3auuu KOHKPEmHbIX
anzopummos  mMamemMamuyeckux mooenell  Ha  0aze  A3bIKOG
npOCPaAMMUPOBAHUA, A3 OAHHBIX U RAKEMO8 NPUKIAOHBIX HPOZPAMM
Bosmooxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX — CPeOCm8  paspabomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYIelU, WAOIOHbL, KIACCH
00beKmMo8, UCNoIb3yemble NpU pa3pabomke nPoPamMmHO20 obecnedenus
Memoowt u cpeocmea npoekmuposarnust 6a3 OAHHLLX
Memoovl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3viku npoepammuposarus u pabomwi ¢ 6a3amu OAHHbIX
Hucmpymenmol u memoowvi npoekmuposanus u ouzauna UC
OcHo8bl COBPEMEHHbIX cUCmeM YNPagieHusi 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606wWeHUs OMeyecm8eHH020 U MeHOYHAPOOHO20 ONbima 8
coomeemcmayioujeti 001acmu Uccie008aHull

Hcnonvzoeams  cywecmgyiowjue  munogvle  peuwieHus U wabIoHbl
NPOEKMuUpOBAHUsI NPOSPAMMHO20 0becnedenus

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusi, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMepPDelico8
Koouposamu na sizvikax npoepammuposanus

Ananuz  8o3moodicHOcmeli  peanusayuu  mpeOO8aHuu K NpOSPAMMHOMY
obecneyeHuro

Oyenka u co2nacoeanue cpoko8 8bINOIHEHUS NOCMABIEHHbIX 3A0aY
IIpoexmuposanue 6a3 OanHvlx

Oyenka u co2nacoganue cpoko8 8bINOIHEHUS NOCMABIEHHbIX 3A0aY

Yempanenue obnapysicennvix Hecoomeemcemautl

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

Ilpumensem coeépemennvle npuemvl padonvl ¢ UHCMPYMEHMATbHLIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX RPOOYKMO8
U NPOZPAMMHBIX KOMNIEKCO8 HA 0a3e A3bIKO8 NPOZPAMMUDPOBAHUS, 0a3
OAHHBIX U NAKEMOE RPUKITAOHBIX NPOPAMM
Bosmoocnocmu  cOBpeMEHHbIX U NePCHeKMUBHLIX  CPeOCmE  paspadbomKu
APOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUSL U UCHOIL308AHUSL OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAOIOHbI, KIACCH
00beKmMo8, UCNOIb3YeMble NPU pa3pabomke nPoPaAMMHO20 0becnedenus



Ymems

Baaoempw

Memoowl u cpedcmea npoexmuposanusi 6a3 OAHHHIX

Memoovl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos

A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina MC

OcHhosbl co8peMeHnbIX cucmem ynpagieHus: 6a3amu OaHHbIX

CoepemeHnbie 00beKMHO-0PUESHMUPOBAHHbLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomseemcmayouel 001acmu Uccie0o8aHull

Ilpumenamov  memoOvl U  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneueHus, CmpyKmyp 0aHHbIX, a3 OGHHBIX, NPOSPAMMHBIX UHMeEPelcos
Koouposamve na s3vixax npoepammuposanus

Ilpoexmuposanue 6a3 OanHvix

Yempanenue obnapyscennvix necoomeemcemaeutl

HesimenvHocmb, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYECK020 Xapakmepa,
NPeononazarux 8bl00p U MHO2000pa3ue aKkmyaibHbIX CNOCoO08 peueHus 3a0ay

CootBercTBrie 0230BOMY _YPOBHIO  OCBOEHMS  KOMIIETEHIIUI NJIaHUPYEMbIM
pe3yabTataM O0YUYCHHUS U KPUTCPHUSIM HX OIICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEeHO):

IIK-3

3Hams.

ymemu:

gnaoems:

Cnoco0eH mnpuMeHAATh COBpPeMeHHble HWH(POPMALMOHHbIE TEXHOJOTHH TPH
NPOEKTHPOBAHUH, PeaIU3alUN, OllEeHKEe KavyecTBA M aHAIU3a 3(PPEeKTUBHOCTH
MaTeMaTH4eCcKuX Mojesieil u(WiM) MporpaMMHOro odecmeyeHHus IJIs pelieHus
3aJa4 B pa3JIM4YHbIX NPeAMETHBIX 00J1aCTAX

HJT-1.1TK-3

Hcnonv3yem cospemeHnHble peuieHUs U MEXHON0ZUU NPOCKMUPOBAHUA NPU

paszpadomke npopammnozo obecneyeHus
Boszmooicnocmu  cospemennvix U nepcnekmueHvix  cpeocme  pazpabomiu
NPOCPAMMHBIX NPOOYKIMOE, MEXHUUECKUX CPeOCmE
Memooonoeuu pazpabomku  npoSPAMMHO2ZO 0DecneyeHuss U  MexHOA02UU
npOSPAMMUPOBAHUS
Ilpunyunst nocmpoerus apxumexmypvi NpOSPAMMHO20 0becneyeHuss U 6uobl
apxumexmypul NPOSPAMMHO20 0becnedetsl
Memoowt u cpeocmea npoexmMupo8anusi NPOSPAMMHBIX UHMEPDEUCO8 HA SA3bIKe
npoepammuposanus Python
AH3biku npoepammuposanus u pabomol ¢ 06a3amu OAHHBIX, 8 MOM YUCTE SA3bIK
npoepammuposanus Python
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
Cospemennvie 06beKMHO-OPUEHMUPOBAHHBLE A3LIKU NPOCPAMMUPOBAHUS, 8 MOM
yucne 3wk npoepammuposanus Python
Cospemennvie cmpyKmypHvle s3bIKU HPOSPAMMUPOBAHUS, 6 MOM YUCTE SA3bIK
npocpammuposanus Python
Memoowi ananuza u 0606wWeHUss OMEUeCMBEHHO20 U MEHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu UCCie008aHUll
Buipabamvisams sapuanmvl  peanuzayuu  mpedOSaHUUl  HA  SA3bIKE
npoepammuposanus Python
Koouposamv Ha sA3bikax npoepamMmuposanus, 68 moM YUcle HA SA3bIKe
npocpammuposanus Python
Bepuguyuposame cmpykmypy npoepammnoco kooa
Paspabomka, uzmenenue u coenacosanue apxumexmypvi NpOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus



HJT-2.1TK-3

3HAmMbs.

ymemy:

81a0emnw:

HJT-3.1TK-3

3HAmMbs.

Ilpoexmupoeanue  npocpammmuvlx  uHmepgheucos, 6 MOM  UuUcie  A3bIK
npoepammuposanus Python
Paspabomxa cmpykmypel npoepammnozo kooa MUC na azvike npoepammuposansl
Python
Bepugpukayus ~ cmpykmypol  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyscennvix necoomeemcemautl
Hcnonvzyem coepemenHble A3bIKU U CUCHIEMbL  RPOZPAMMUPOBAHUS,
mMexHOo102UU RPOEKMUPOBAHUA NPOZPAMMHO20 0OecneyeHus
Bosmooichocmu  cospemennvix U NepcnekKmusHulX  cpedcmé  paspabomixu
APOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEeOCME
Memoodonocuu  pazpabomku  npocpaMMHOZO0 —oObecneyeHusi U  MexXHOJIo2UU
npOCPaAMMUPOBAHUSL
Ipunyuner nocmpoenus apxumexmypvl NpOSPAMMHO20 OOecneyeHus U 6Uobl
apxXumeKmypbul npo2PAMMHO20 0becnedeHus
Memoovl u cpedcmea npoekMmuposanuss NPOSPAMMHBIX UHMeEPGhelico8 Ha A3blIKe
npoepammuposanus Python
A3viku npocpammuposanus u pabomsl ¢ Oazamu OAHHbIX, 8 MOM YUCIE SA3bIK
npoepammuposanus Python
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Coepemennvie 00beKMHO-OPUECHMUPOBAHHBLE AZLIKU NPOCPAMMUPOBAHUS, 8 MOM
yucne a36lk npoepammuposanus Python
Coepemennvie cmpyKmypHole A3bIKU NPOCPAMMUPOBAHUSA, 6 MOM YUCTE A3bIK
npoepammuposanus Python
Memoovl ananusa u 0600weHUss OMeuecm8enHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayrowel 001acmu Uccie0o8aHuil
Bvipabamvieamv ~ eapuanmel  peanmuzayuu  mpeOOBAHUL  HA  A3bIKE
npoepammuposanus Python
Koouposamv na sa3vikax npocpammuposaHus, 6 MOM uUCle HA A3bIKE
npoepammuposanus Python
Bepuguyuposams cmpykmypy npozpammHo20 Ko0a Ha A3bIKe NPOSPAMMUPOBAHUSL
Python
Paspabomxka, u3zmenenue u coenacosamue apxXumekmypvl NpOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHLIM AHATUMUKOM U apPXUMEKMOPOM NpOSPAMMHO20
obecneyeHus
IIpoexmuposanue npocpammHuix unmepghelicos Ha s3blKe NPOSPAMMUPOBAHUS
Python
Bepugurxayuss  cmpykmypovr  npoecpammnozo  kooa HC  omHocumenvho
apxumexmypwol UC u mpebosanutl 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcemsuii
Ilpumensem Kpumepuu u MemooOuKu oUeHKu IPghexmusnocmu nPoeKmMHo20
peuteHus  npu  papadomke  OMOENAbHBIX  NPOZPAMMHO-ANNAPAMHBIX
KOMNOHEHNM 08 UH(OPMAYUOHHBIX CUCEM
Bosmoorcnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumexmypul
Bosmooxcnocmu  cogpemenHbiX U NepPCneKmusHulX — cpeocme  pa3pabomku
NPOCPAMMHBIX HPOOYKIMOB, MEXHUUECKUX CPeOCcma
Memooonoeuu  paspabomku npozpammHo20 obecneueHus U  MexHOI02UU
PO aAMMUPOBAHUSL
Ipunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 O0Oecnedenus U GuUobl
aApXumeKkmypol NPO2PAMMHO20 0becnedenus Ha s3vike npoepammuposanus Python
Hucmpymenmot u memoowt eepuguxayuy CmpyKmypvl BpocpamMMHO20 KoOd



ymems.

gnaoems:

IIK-6

Memoovl npogedenus sKcnepumMenmos u Habardenutl, 060oweHus u 0opabomru

uHgopmayuu

Bvipabamuvieams éapuanmul peanruzayuu mpebosanuti

IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PeuleHUll

Koouposamv na sa3vikax npocpammuposanus, 6 mMoM uUcle HA A3bIKe

npoepammuposanus Python

Bepuguyuposams cmpykmypy npoepammHo20 Ko0da Ha A3bIKe NPOSPAMMUPOBAHUSL

Python

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOpMAyUU

Oyenka epemeHu U mMpyoOemMKOCmU pedaru3ayuy mpebosanuti Kk npocpammHoOMy

obecneuenuio

Paspabomra, uszmenenue u coenacoeamue aApXUmMeKmypvl NpOSPAMMHO2O

obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20

obecneyeHus

Bepugpuxayus ~ cmpykmypol  npoecpammuoco  kooa HMC  omHocumenbHO

apxumexmypwol UC u mpebosanuti 3axazuuxa k UC

Coop, obpabomka, ananuz u 0600weHUe NEPed08020 OMe4eCme8eHH020 U

MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCCIe008aAHULL

Coop, obpabomka, aunanuz u o0000weHUe pe3YIbMAMOo8 KCNePUMEHMO8 U

uccnedosanull 6 coomeemcemayruiel 001acmu 3SHaHul
Cnoco0eH HCHOJb30BATH COBPEMEHHbIE MeETOAbl Pa3padoOTKH NPOrpaMMHBIX
CHCTEM M peaju3alui KOHKPETHBIX aJrOPpMTMOB MaTeMaTHYECKHX MojeJiell Ha
0a3ze SI3BIKOB MNPOTPAMMHUPOBAHHSA, 0a3 JAHHBIX M NAKETOB MNPHKJIAJIHBIX
NporpaMM, HCHOJb30BATh 3HAHHE OCHOBHBIX METOJAOB HCKYCCTBEHHOTO
HHTE/UIEKTa B MOcjaeaywueii mpodeccHOHAILHOM /eATeJIbHOCTH B KadecTBe
HAYYHBIX COTPYAHHMKOB, TpenoaaBaTesieii 00pa3oBaTeIbHBIX OpPraHU3aNMii
BBICIIIET0 00pa30BaHUsl, HHXKEHEPOB, TEXHOJIOTOB

HJI-1.1IK-6 Hcnonvzyem cospemennvie uncmpymenmaivHovle cpeocmea paypadomku oaz

3HAMb.

ymemu:

gnaoems:

OaHHBIX, NPUKTIAOHO20 RPOPAMMHO20 0DEeCneveHUus U cUcmem paziuynozo

¢ynkyuonanvrhozo naznauenus
Bosmoorcnocmu  cogpemenHbiX U NepPCneKmusHulX — cpeocme  pa3pabomkiu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUSA 6A3 OAHHBIX
Tunosvie peuwienusi, OUOIUOMEKU NPOSPAMMHBIX MOOYVIel, WAabIOHbl, KIACCbl
006beKmo8, UCNONb3YeMble NPU Ppaspabomke npocpamMmHO20 0becneyets Ha sA3bIKe
npoepammuposanus Python
Memoouvl u cpedcmea npoekmuposanus 6a3 OGHHBIX HA A3bIKE NPOCPAMMUPOBAHUS
Python
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepheLicos
A3viku npoepammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCIe A3bIK
npoepammuposganus Python
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUS, 8 TOM
yuciue s36lk npoepammuposanus Python
Memoovl ananuza u 0000WeHUs OMeUeCm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcemayioujeti 001acmu Ucc1e008aHull
Ipumensms memoObvl u cpedcmea nPoOeKMUPOBarUs NPOSPAMMHO20 0becnedeHus,
CMPYKMyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHLIX UHMeEPheUco8 Ha s3bIKe
npoepammupoganus Python
Koouposamv Ha s3biKax npoecpamMmuposauus, 6 mMOM 4Yuclie Ha A3blKe
npoepammupoganus Python
IIpoexmuposarnue 6a3 OanHvlx



HJT-2.TTK-6

3HAmMbs.

ymemb:

gnaoems:

HJT-3.1TK-6

3HATh:

Ilpoexmupoganue npocpammHuix uHmep@elcos Ha sA3bike NPOCPAMMUPOBAHUS

Python

Yempanenue obnapysicennvix necoomeemcemautl

Heamenvnocmo, HanpaenenHas Ha peuieHue 3a0ay aHaIUmMu4ecKko2o xapaxkmepa,

APeOnonazarwyux 6b100p U MHO20006pasue aKkmyaibHblx CNHOC0O08 peuienus 3a0a4
Jemoncmpupyem 3nanusa memooos, mexHo102uil U cpeocme pazpadomku
RPOCPAMMHBIX  CUCHIEM U  Peanu3auyuu  KOHKPEMHbIX  a120pUmMMOG
Mamemamuyeckux Mooenell Ha 0aze A3BIKOE NPOZPAMMUPOSAHUA, 0a3
OAHHBIX U NAKEM 08 NPUKTAOHBIX HPOZPAMM

Bosmooichocmu  cospemennvbix U NEpCNeKmusHulX  cpedcme  paspabomxu

NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCME

Memooonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 6A3 OAHHBIX

Tunosvie pewenus, OUOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACChl

00beKmMo8, UCNONb3YeMble NpU pa3pabomKe NPocPaAMMHO20 0becnedenUs Ha A3bIKe

npoepammuposanus Python

Memoovl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos

Hncmpymenmolr u  memoovl npoexkmuposanus u ousauna HC Ha sA3vike

npoepammuposanus Python

Cospemennbie 06beKMHO-0PUEHMUPOBAHHBIE A3bIKU NPOCPAMMUPOBAHUSL

Memoovl ananuza u 0000wWeHUs OMeuecme8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8

coomeemcmayroueli 0o61acmu Uccie008aHull

Hcnonvzosams cywecmeayoujue munogule peulenus u uabionsbl nNpoeKmupo8aHus

APOSPaMMHO20 0becneueHus Ha s3vike npocpammuposarus Python

Ipumenamo memoovl u cpedcmea npoeKmupo8arUs NPOSPAMMHO20 0becnedetus,

CMPYKMYp OaHHbIX, 6a3 OAHHBIX, NPOSPAMMHBIX UHMeEpelico8

Koouposame na sAswikax npocpammuposanus, 6 mMOM 4HUCle HA A3bIKe

npoepammuposganus Python

Ananuz 6o3modxxcnocmeti peanuzayuu mpeoo8anuti K Npo2pammMHoOMy 00ecneyeHuo

Oyenka u coenacoeanue cpoko8 8bINOIHEeHUS NOCMABNIEHHbIX 3A0aY

Yempanenue obnapyosicennvix necoomeemcemasuii

HeamenvHocmy, nanpagieHnas Ha peuienue 3a0ay AHATUMU4YecKo2o Xapakmepa,

npeononazaruux 6b100p U MHO2000pasue aKkmyaibHblX CNOCO0008 peuleHus 3a0ay

Ilpumenaem coeépemenHble npuemvl padoOmvl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOPAMMHBIX HPOOYKMOE U
NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKOG NPOZPAMMUPOBAHUSA, 0A3 OAHHBIX U

naKemoe NPUKIAOHBIX RPOZPAMM
Bosmooicnocmu  cogpemenHvix U nepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIL308AHUA OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAbIOHbl, KIACCbl
00beKmMo8, UCNoNb3YeMble NPU paspabomre npocpammHo20 obecnederus
Memoowt u cpeocmea npoexmuposanusi 6a3 OAHHLIX, 6 MOM HUCIE SA3bIK
npoepammuposanus Python
Memoouvl u cpedcmsa npoekmupo8anust NPOSPAMMHBIX UHMEPDECo8
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowvl npoekmuposanus u ouzauna UC
OcHogbl cospemeHHbIX cucmem YnpagieHus 6a3amu OAHHLIX, 8 MOM HUCIe A3bIK
npoepammuposanus Python
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUSA, 8 MOM
yucie a36lk npoepammuposanus Python
Memoovl ananuza u 0600wenus omeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeememayiouetl 001acmu Uccie008aHull



YMETh:

BJTAJTETb:

Ipumensams memoovl u cpedcmsea nNPOEeKMUPOBAnUs NPOSPAMMHO20 0becneyeHus,
CMPYKmMyp OaHHbIX, OA3 OAHHBIX, NPOSPAMMHBIX UHMEPelico

Koouposamv na a3zvikax npoepammupoéanus, 8 mMOM Uucie Ha A3bIKe
npoepammuposanus Python

IIpoexmupoeanue 6a3 0aHHbIX

Yempanenue obnapyoicennvix Hecoomeemcemautl

Heamenvnocms, nanpaeneHnas Ha peuleHue 3a0a4 AHATUMUYECKO20 Xapakmepd,
npeononazaruux 6b100p U MHO2000pasue aKkmyaibHblx Cnoco608 peuleHus 3a0ay

CootercTBre NPOJABHMHYTOMY VPOBHIQO OCBOCHHS KOMIICTCHIMHA TUIAHUPYEMBIM
pe3ysibTataM 0O0yueHHs U KPUTEPUSAM HX OIICHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

IK-3 CnocoGeH NpPUMEHATH COBpPeMeHHble HH(POPMALHMOHHBbIE TEXHOJIOTHM TPH
NPOEeKTHPOBAHUM, PeaIN3alMHU, OLleHKe KavyecTBa M aHaIu3a 3(PPeKTHUBHOCTH
MaTeMaTH4YeCKUX Mojeeil M(1Ujau) NporpaMMHOro obecnedeHusi AJs pelIeHUs!
3a/1a4 B Pa3JIMYHBIX NPeAMeTHBIX 00J1acTAX

HJI-1.ITK-3

3HAMb.!

ymemb:

gnaoems:

AJT-2.1TK-3

Hcnonv3zyem coepemenHble peuieHUs U MeEXHOI02UU NPOEKMUPOBAHUA NPU
paspadomke npozpammnozo obecneuenus
Bosmooxcnocmu  co8pemenHbIX U NepPCNeKmUBHbIX — cpedcme  pa3pabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCm8
Memooonozuu  pazpabomku  npocpamMmHo2o  obecneyeHusi U  MexXHOI02UU
NPOCPAMMUPOBAHUSL HA 8bICOKOM NPOGDECCUOHANbHOM YPOBHE
Ipunyuner nocmpoenus apxumekmypbl HPOSPAMMHO20 OOecnedenus U Guobl
apxumexmypul NPOSPAMMHO20 0becnedetus
Memoovl u cpedcmea npoeKmMuposanus NPOPAMMHLIX UHMeEPPelcos Ha A3bIKe
npoepammuposanus Python
A3viku npoepammuposanus u pabomsl ¢ 6azamu OAHHLIX, 6 MOM YUCIE A3bIK
npoepammuposanus Python na eévicoxom npogpeccuonanvrnom yposne
Hncmpymenmol u memoowt npoexmuposanus u ousauna MC
Coepemennvie 00beKMHO-OPUESHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne s3ulk npoepammuposanus Python
Coepemennvie CmMpyKmypHble A3bIKU NPOSPAMMUPOBAHUA, 8 MOM YUCIE A3bIK
npoepammuposganus Python na eévicoxom npogheccuonanvrnom yposne
Memoowt ananuza u 06006weHUs OMEYEeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu uccie008aHull
Buvipabamvieame ~ eapuanmuvl  peanuzayuu  mpeboganuti  Ha  A3bIKe
npoepammuposanus Python
Koouposamv mna sA3bikax npocpammuposauus, 6 mMOM HUCle HA A3bIKe
npoepammuposganus Python
Bepuguyuposamv ~ cmpykmypy — npoepammHo20  K0Oad  HA  BbICOKOM
npogeccuonanbHom ypogne
Paspabomka, usmenenue u coenacosanue apxumexmypvl HPOSPAMMHO20
obecneyeHusi ¢ CUCMEMHLIM AHATUMUKOM U aPXUMEKMOPOM NpPOSPAMMHOZ0
obecneyeHus
Ilpoexmupoeanue  npoecpammmuvlx  uHmepgheucos, 6 ~MOM  UuUcie  A3bIK
npoepammuposanus Python na eévicoxom npogheccuonanvrnom yposne
Paspabomxa cmpyxmypor npoepammnozo kooa UC na sa3vike npocpammuposarus
Python na evicokom npogheccuonanvrom ypoene
Bepugpukayus ~ cmpykmypol  npocpammuoco  kooa HMC  omHocumenbHO
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyscennvix necoomeemcemautl
Hcnonvzyem coepemenHble A3bIKU U CUCHIEMbL  NPOCPAMMUPOSAHUS,
MeXHON02UU NPOEKMUPOBGAHUS RPOZPAMMHO20 00ecneyeHUs



3HAMb.

ymemy:

enaoems:

HJT-3.1TK-3

3HAmMbs.

ymems.

Bosmooxcnocmu  cogpemenHbiX U NepPCneKmuSHulX — cpedcme  pa3pabomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCME
Memooonoeuu  paspabomku npocpammHo20 obecneueHuss U  MexXHOI02UU
NPOCPAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl HPOSPAMMHO20 OOecnedenus U Guobl
ApXUMeKmypol NPOCPAMMHO20 0Decnedenuss HAd BblCOKOM NpPOpecCUOHATbHOM
ypogne
Memoovl u cpedcmea npoeKMuposanus NPOSPAMMHBIX UHMEPPEUCO8 HA S3bIKe
npoepammuposganus Python
A3viku npoepammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCIE SA3bIK
npoepammupoganus Python na eévicoxom npogpeccuonanvrnom yposne
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUS, 8 TOM
yucine a3vlk npoepammuposanus Python
Cospemennbie cmpyKmypHvie A3bIKU NPOSPAMMUPOBAHUA, 8 MOM YUCIe A3bIK
npoepammuposanus Python
Memoouvl ananusa u 0600weHUs. OMeUecCmBeHHO20 U MEHCOYHAPOOHO20 ONbIMA 6
coomeememayioujett 001acmu Ucc1e008aHull
Bvipabamvieamv ~ eapuanmel  peaiuzayuu  mpeOO8aHUll  HA  A3bIKE
npoepammuposanus Python
Koouposamv na a3vikax npocpammuposaHus, 6 MOM UUCIe HA A3bIKE
npoepammuposanus Python na eévicoxom npogheccuonanvrnom yposne
Bepuguyuposams cmpykmypy npoepammHo20 Ko0da Ha A3bIKe NPOSPAMMUPOBAHUSL
Python
Paspabomxa, uszmenenue u coenacoeamue apxXumexkmypvl NpOSPAMMHOZ0
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHusl Ha 8bICOKOM NPOGDHECCUOHANLHOM YPOBHE
IIpoexmuposanue nNpocpamMmHbiX UHmMeEPDeNncos HA A3bIKe NPOSPAMMUPOBAHUSL
Python ua evicokom npogheccuonanvnom ypoere
Bepugpukayus  cmpykmypol  npocpammuoco  kooa HMC  omHocumenbHo
apxumexmypwol UC u mpebosanutl 3axazuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcemaeutl
Ilpumensem Kpumepuu u MemoOuKu OUeHKU IPpheKkmusHocmu npoeKmHozo
peuwienus  npu  papadomke  OMOEIbHBIX  NPOPAMMHO-ARNAPAMHBIX
KOMHOHEHN 068 UHPOPMAUUOHHBIX cCUCTEM
Bosmooxcnocmu cywecmayiowetl npocpammHO-mexHu4ecKol apxumexkmypol
Bosmoorcnocmu  cogpemenHbiX U NepPCneKmusHulX — cpeocme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCmE
Memooonozuu  paspabomku npocpammHo20 obecneueHuss U  MexXHOI02UU
NPOCPAMMUPOBAHUS HA 8bICOKOM NPOGHECCUOHATLHOM YPOBHE
Ipunyuner nocmpoenus apxumexmypbl NPOSPAMMHO20 O0Decnedenus U Guobl
apXumexmypol NPO2PAMMHO20 0becnedenus Ha s3vike npoepammuposanus Python
Ha 8bICOKOM NPOPeCCUOHATILHOM YDOBHE
Hucmpymenmor u memoOowi sepugpuxayuy Cmpykmypuvl npOSpamMMHO20 KoOd
Memoovl npogederus sxcnepumMenmos u Habadenull, 0000weHUs u 00padbomku
uHgopmayuu
Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
IIposodumsv oyeHKy u 000CHOBAHUE PEKOMEHOYeMbIX peleHUll HA BblCOKOM
npogheccuoHanbHoM ypoeHe
Koouposamv Ha s3biKax npoecpamMmuposauus, 6 mMOM 4Yuclie Ha A3blKe
npoepammupoganus Python na evicoxom npogheccuonanvrnom yposne



gnaoems:

ITIK-6

Bepuguyuposams cmpykmypy npoepammHo20 Ko0a Ha A3bIKe NPOSPAMMUPOBAHUSL

Python

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOPpMAYUU

Oyenka epemeHu U MpyoOeMKOCMU Peatu3ayuyu mpebosanutli K npocpamMmmHOMY

obecneueHuo

Paspabomra, uszmenenue u coenacoeamue aApXUmMeKmypvl NpPOSPAMMHO2O

obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20

obecneyeHus

Bepugpuxayus ~ cmpykmypol  npoecpammuoco  kooa HMC  omHocumenbHO

apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Coop, obpabomka, ananuz u o06006weHUe NePed08o2o OMmMe4eCme8eHH020 U

MeNCOYHAPOOHO20 ONbIMA 8 COOMBEeMCmaeyowel 001acmu UCciled08aHUull Ha

8bICOKOM NPOPDECCUOHATLHOM YPOBHE

Coop, obpabomka, aumanu3 u 0000weHUe pe3yIbmamos 33KCNEePUMEHMO8 U

uccnedosanull 8 coomaemcmaeayouelt 001acmu 3HaHUlL
Cnoco0eH ucno/b30BaTh COBPeMEHHbIe METOAbl Pa3padloTKM NPOrPAMMHBbIX
CHCTEM H peaju3alui KOHKPETHBIX aJITOPUTMOB MaTeMATHYeCKHX Mojejeil Ha
0a3e $3bIKOB NPOrpPaMMHPOBaHMs, 0a3 JaHHBIX M NAKETOB MNPHKJIATHBIX
NporpamMM, HCHOJIb30BaTh 3HAHHE OCHOBHBIX METOJA0B HMCKYCCTBEHHOI'0
HHTe/UIeKTa B mocJjeayomeid npodgecCHOHAJIbHON eATeIbLHOCTH B KauyecTBe
HAYYHBIX COTPYAHHMKOB, MpenojaBaTe/ieii 00pa3oBaTeIbHbIX OpraHu3aNMii
BBICIIIET0 00pa30BaHUs, HH:KEHEPOB, TEXHOJIOTOB

HJI-1.1IIK-6 Hcnonv3yem cospemennvie uncmpymeHmaibHvle cCpeocmea papadomku oa3

3HAmMbs.

ymemu:

gnaoems:

OAHHBIX, NPUKIAOHO20 RPOZPAMMHO20 0DeCneUeHUs U CUCEM PA3TUYHOZ0

¢yHKyuOHAILHO20 HA3HAYUEHUA
Bosmooxcnocmu  cogpemenHbix U NepCneKmusHblX  cpedcme  pazpabomku
NPOCPAMMHBIX ~ NPOOYKMOS, MEeXHUYeCKUx  Cpeocme  HaA  BblCOKOM
npogheccuoHanbHOM ypoeHe
Memooonocuu u mexnono2uu NPOEKMUPOBAHUs U UCNOTIL308AHUSA OA3 OAHHBIX
Tunosvie peuwienusi, OUOTUOMEKU NPOSPAMMHBIX MOOYIel, WAabIOHbl, KIACCbl
06beKmMo8, UCNONIb3YeMble NPU pa3pabomke npocPamMmHO20 0Decneyetls Ha A3bIKe
npoepammuposanus Python
Memoouvl u cpedcmea npoekmuposanus 6a3 OGHHBIX HA A3bIKE NPOCPAMMUPOBAHUS
Python
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHMepheLicos
A3viku npoepammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCIe A3bIK
npoepammuposganus Python na eévicoxom npogheccuonanvrhom yposne
Hncmpymenmol u memoowt npoexmuposanus u ousavna MC
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUS, 8 TOM
yuciue s36lk npoepammuposanus Python
Memoovl ananuza u 0000WeHUs OMeueCm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcemayioujett 001acmu Ucc1e008aHull
Ipumensms memoOobvl u cpedcmea npoeKMupPO8anUs NPOSPAMMHO20 0becnedeHus,
CMpPYKmMyp OaHHblX, 0a3 OAHHbIX, NPOSPAMMHLIX UHMeEPQelco8 HA s3bIKe
npoepammuposganus Python
Koouposamv Ha s3biKax npoecpammuposauus, 6 moM 4Yucie Ha A3blKe
npoepammuposganus Python na evicoxom npogheccuonanvrnom yposne
IIpoexmuposarnue 6a3 OanHvlx
Ilpoexmupoeanue npocpammHuix unmep@elcos Ha sA3biKe NPOSPAMMUPOBAHUS
Python na evicokom npogheccuonanvrom ypoene
Yempanenue obnapyscennvix necoomeemcemautl



Heamenvnocmo, HanpaeienHas Ha pewenue 3a0ay aHaItumu4ecKko2o xapaxkmepa,
npeononazaruux 8b100p U MHO2000pasue aKkmyaibHblX CNOCo008 peuleHus 3a0ay
HJI-2.1IIK-6 Jlemoncmpupyem 3uanus memooos, MexXHOI02UN U CPeOCme pa3padomku
HPOZPAMMHBIX  CUCHIEM U  Peanu3ayuu  KOHKPEMHBIX  AN20PpUmMO8
Mamemamuyeckux mooeneil Ha 0aze A3BIKOE RNPOZPAMMUDPOBAHUA, 0Oa3
OAHHBIX U NAKEM 08 NPUKTIAOHBIX NPOZPAMM
3Hamy. Bosmooxcnocmu  coO8pemMeHHbIX U NePCNeKMUBHBIX — Cpedcme  pa3pabomku
NPOCPAMMHBIX ~ NPOOYKMO8, MexXHU4eckux  cpeocmse  Ha  BblCOKOM
npogheccuoHanbHOM ypoeHe
Memooonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 0A3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WAOIOHbL, KIACChl
00beKmMo8, UCNONb3YeMble NPU pa3pabomKe nPocPaAMMHO20 0becnedeHUs Ha A3bIKe
npoepammuposganus Python
Memoovbl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos
Hncmpymenmolr u  memoovl npoexkmuposanus u ousauna HC Ha sA3vike
npoepammuposanus Python
Cospemennvie 00beKMHO-OPUECHMUPOBAHHBIE SA3bIKU NPOCPAMMUPOBAHUS HA
8bICOKOM NPOGHecCUOHAILHOM YDOBHE
Memoovl ananusa u 0600weHUss OMeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayrouel 001acmu Uccie0o8anull
ymemu: Hcnonvzoseamsv cywecmeayiowjue munogsie peulenus u wadiousbl Rpoekmupo6ans.
APOSPAMMHO20 0becneuenus Ha s3bike npocpammuposanus Python
Ipumensmo memoOobvl u cpedcmea nPOeKMUPOBaArUs NPOSPAMMHO20 0becnedeHus,
CMPYKmMyp OaHHbIX, OA3 OAHHBIX, NPOSPAMMHBIX UHMEPhelico8
Koouposamv ma sasvikax npocpammuposanusi, 6 mMOM UUCIe HA A3bIKE
npoepammuposanus Python na eévicoxom npogheccuonanvrnom yposne
enaoems: Ananusz 6o3modxcnocmell peanuzayuy mpebo8anull K npocpamMMHOMY 0becneyeHuo
Oyenka u coanacosanue CpoKos GblNOIHEHUsL NOCMABIEHHbIX 3A0a4
Yempanenue obnapyscennvix necoomeemcemautl
Heamenvnocmo, HanpaenenHas Ha peuieHue 3a0ay aHaIUMU4ecKko2o xapaxkmepa,
npeononazaruux 6b100p U MHO2000pasue aKkmyaibHbiX CNOCo008 peulenHus 3a0ay
HJI-3.1IK-6 Ilpumensem coepemenHble npUEMbl pAdGOmMbl ¢ UHCHIPYMEHMATbHBIMU
cpeocmeamu, NOOOEPHCUBAIOUWUMU  CO30AHUE NPOZPAMMHBLIX HPOOYKMOE U
NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKOG NPOZPAMMUPOBAHUS, OA3 OAHHBIX U
naKemoe NPUKIAOHBIX RPOZPAMM
3HATD: Boszmooicnocmu  cospemennbix U NepCneKmusHuvlX  CpedCcmse  paspabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memoodonozuu u mexnono2uu nPOEKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAabNIOHbl, KIACCH
00beKmo8, ucnovb3yemvie npu paspadomke npocpammHo2o obecneyeHus
Memoowvr u cpedcmea npoekmupoganus 60a3 OAHHBIX, 6 MOM HUCIEe S3bIK
npoepammuposanus Python na evicoxom npogheccuonanvrnom yposne
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHmMepghelcos
AH3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHLIX
Hucmpymenmor u memoowi npoekmupoganusi u ousatina U1C
OcHogbl cospeMenHbIX cucmem ynpagienus 0a3amu OaHHbIX, 8 MOM YUCTe A3bIK
npoepammuposanus Python
Coepemennvie 00beKMHO-OPUCHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUS, 8 TMOM
yucine a3vlk npoepammuposanus Python na evicoxom npogeccuonanvrnom yposne
Memoovl ananusa u 0600ueHUss OMeUeCm8eHH020 U MeHCOYHAPOOHO20 ONbIma 8
coomeemcmayroueli 001acmu UCC1e008aHUlL



YMETB: Ipumenamo memoowvl u cpedcmaa nPoOeKmMupoO8anUsl NPOSPAMMHO20 0becnederus,

CMpPYKmMyp OaHHbIX, 0a3 OAHHBIX, NPOCPAMMHLIX UHMEPEEUCcO8 HA BblCOKOM
npogheccuoHanbHOM YposHe

Koouposamv Ha A3vikax npocpammuposanus, 6 mMOM 4Yucle HaA A3bIKe
npoepammuposarus Python ra evicoxom npogpeccuonanvrhom yposne

BJIAZIETH:  Ilpoekmuposearue 6a3 OaHHbIX

Yempanenue obnapyoicennvix necoomeememasuii
JesamenvHocmyv, HanpaeneHHas Ha peuleHue 3a0ad AHAIUMUYEcKo20 Xapakmepa,
npeononazanuux 66100p U MHO2000pazue aKmyaibHbIX CHOCO008 peuleHus 3a0ay

TunoBbie KOHTPOJIbHBIC 3aJaHUA WX HHbIC MaTEePpUAJIbI, HCOﬁXOI[I/IMbIe AJIsl OHEHKH

3HAHMI, YyMEHHH, HABLIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TANbI
(opMupoBaHusi KOMIETEHIIMI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Tunoevie mecmosuvle 3a0anus

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

1. a=list(range(11))

2.  a=tuple(range(11))

3 a=[1 foriin range(11)]

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

2) HJ’ISI BbIBOJIa IT1ap KJIFOY 3HAUYCHUEC U3 CJIOBApPs MOXHO HMCIIOJIB30BAaTh CICAYIOIIUC
BBIPAKCHHUSL:

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 06pazom MOKHO HCIOIb30BaTh lambda /17151 BO3BECHHS B CTEMEHD 2 BCEX

9JICMCHTOB CIIMCKa a, COCTOAIICTO U3 qucen?

1.

z=lambda x: x*x

a=list(map(z,a))

2.
3.
4.

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

a=list(map(z,a))

5.

O wWNDEF D

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, 4,9, 16, 25]

[pu nepeonpenesceHUH Kiacca

class A(object):

x=5

OT KOTOPOTO YK€ co371aH dK3eMIutsip a=A(), Ha HOBBIH
class A(object):

xX=7



KaKoe CBOMCTBO X OyZeT y o0bekTa a

1. 5

2. 7

3. Ipu nepeonpedenenuu kracca eplopocumcs ouudKa
4. Ipu obpawgenuu k ceolicmsy x 603HUKHem owuodKa

6)  Ilpu mepeonpeesicHUH Kiaacca
class A(object):
X=7
def xx(self):
print(self.x)
OT KOTOPOT'O Y€ CO3[aH dK3eMILsip a=A(), Ha HOBBII
class A(object):
X=5
def xx(self):
print(self.x)
KaKoW pe3yibTaT BRIJACT UCIOIB30BaHIE MeToaa a.XX()

1. 5

2. 7

3. Ilpu nepeonpedenenuu kracca 616pocumcs ouuodKa
4, Tpu obpawenuu k Memoody xx 603HUKHEM OUUOKA

7)  JlaHsI 1Ba Kitacca
class A(object):
x=5
def xx(self):
return self.x
class AB(A):
y=7
def xx(self):
return (self.x,self.y)
MOJTy4YeH 3K3eMIuIp kiacca ab=AB() kakoii pe3yapTar BBIIACT HCIIOJIb30BaHue MeToa ab.xx()

1. (57
2. 57
3. 5

4. 7

8) Kaxkwne JaHHbIC 6y,[[YT BBIBCACHBI HA OKpaH MPH MOCJIC BBIIIOJIHCHUSA CJ'IGZ[yIOH.ICfI nporpaMmbl:
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. CHauana 6yoem 6vlgedeHo ums NOMOKA, 3amem ungopmayus o 3a2onoske 1 ypoeus u max 5 pas

2. Cuauana 6yoym evigedeHvl UMeHa NOMOK08 5 pas, Nomom un@opmayus o 3a2o108kax 1 yposHs
Ha cmpanuyax 5 pas eepuo

3. CHrauana 6yoem 6blgedeHO UM ROMOKA, 3amem ungopmayus o 3a2onoske 1 yposus u max 4 pasa

4, Crauana 6yoym evigedeHvl Umena nomoxoe 4 pasa, nomom ungopmayusi o 3aeonoexax 1 ypoenus
Ha cmpanuyax 4 pasa

5. Owubxa

9) Kaxue nannsie Oy1yT BHIBEACHBI HAa 9KPaH MPU MOCIIE BBHIIIOIHEHUS CIeIyIOIel IporpaMMBbl:

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 svigedenwvl uo 6 npoyeccos, 3amem 6 3a20108x08 1 yposHs eepHo

Owubka

Byoem evi6eden uo npoyecca u 3azonosok 1 ypoens u max 6 paz

byodem evigeden uo npoyecca u cooepaicumoe Hympu 3a20108ka 1 yposHs u max 6 pas
byoem svieedenvt uo 6 npoyeccos, samem codepaicumoe 6 3a201068xk08 1 yposHs

aorwnE

10) ITpu co3manuu cepBepa, UCIOIb3ysi MOYJIb http.server U onucaHuu Ki1acca, yHaCIeIOBaHHOTO OT
BaseHTTPRequestHandler, send response(200) ucnomnb3yercs ais:

Omeema 06 owubke

Omeema 06 owubke 3anpoca

Omeema OK

Omeema 0 omcymcmeuu coOepHcUMO20
Omeema o 3anpeme oocmyna

arwdE

11) TIlpu co3gaHuu cepBepa, UCIONb3YETCs KO

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

server=HTTPServer(server_address,ServerWorking)
server_address MOKeT MpeACTaBIATh 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) JIns co3manus ¢aiina BJ] 10cTaTOYHO BBIMOIHUTD:

1. import sglite3

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

3. import sglite3

con=sqlite3.connect(‘nymo x ¢aiiny 5/°)

4. con=sqlite3.connect( ‘nymo x ¢aiiny 5/°)

5. import sqlite3

con=sqlite3.connect( ‘nymo x ¢aiiny 5/’)

con.close()

13) s cozmanus BJl M3 HECKOIBKUX TaOJIHIL IIOCIIE CO3MaHUSA COETUHEHHUS U Kypcopa, YIoOHee
MOJIb30BATHCS:

1. con.execute(ckpunm)

2. con.executemany(ckpunmeor)

3. onucanuem CKpunma u eblnoIHeHuem con.executescript(sql)

4, cur.execute(ckpunml)

5. OnuUcanuem CKpunma u 8blNOIHeHuem cur.executescript(sql)

14)  JInis 3an0HEHUS MOJIeH TabIUIlBI MOXKHO UCIIONB30BATh JTS 3aMCH JTaHHbIE CIIEAYIOIIETO BH/IA:

1. varl=("Poman",)

2. var2=(2,"Paccka3")

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

4, vard=("lloama")

5. var5=(‘Poman 6 cmuxax’)

15)  Jlns nepema4u mapameTpoB Ha ctpanuily index.html us views.py MokHO HCIOIBb30BaTh:

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 MHTPALUil IPU U3MEHEHHU B MOJCIISX JaHHBIX HCHOJIB3YIOT CICIYIOIIYIO
KOMaHIy B KOHCOJTH:

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) s oroGpakeHus] MOJIENHN TIPUIIOKEHNS B YaCTH aIMHUHHUCTPATOPA MOKHO TTPOIHMCATE:

1. Hmnopmuposams modens 6 admin.py u ee sapezucmpuposamas

2. Jobasnenue nazsanus npunoscerusi 8 INSTALLED APPS ¢ apps.py

3. Hobasnenue Hazsamus npuiodcerus 8 settings.py

4.  Jlobasnenue Haz8anus npuiodcenus 8 apps.py
18) Meteoposor X04eT MOCTPOUTh MOAEIb, IPOTHO3UPYIOLIYIO TeMIIepaTypy Bo3ayxa Ha 3aBTpa. K

KaKOMY TUITY OTHOCUTCS JaHHAA 33,[[3‘{3.?

1.

Ki1acT€pu3anus



2. kiaccugpuKanus
3. pamKupOBaHHE
4. perpeccus
19)  JIokTop XO4YeT MOCTPOUTH MOJIEIb, MPOTHO3UPYIOIIYI0 BO3MOKHOCTh Pa3BUTHS OCIOKHEHHH Y

NanyeHTa MOocJIe ONepalny - Bce I OyIeT 0671aronoayyHo B TEUEHHE HECKOJIIBKUX CIEAYIOMINX MECSIEB
win HeT. K KakoMy THITy OTHOCUTCS AaHHas 3ajgada?
1. pamxupoBaHmue
2. perpeccus
3. KJIactepu3amus
4. xmaccuduKanus
20) CTouMOCTb aKI[HM HEKOTOPOH KOMIIAHUU HA OMPIKE SBISCTCA. ..
1. YUCNIOBBIM NPU3HAKOM
2. TOPAOKOBBIM IIPU3HAKOM
3. KaTeropuajJbHBIM MPU3HAKOM
4. OWHApHBIM NPU3HAKOM
21) Hannune GanakoHa B KBAPTHPE ABJISETCH. . .
1. 9nCIOBBIM NMPU3HAKOM
2. KaTeropHalbHBIM IPU3HAKOM
3. OWHApHBIM MPU3HAKOM
4. TOPSITKOBBIM MPH3HAKOM
22) Bo3spacr uenosexa...
1. MoxeT cuuTaThCs KaK YHCIOBBIM, TaK M MOPSIKOBBIM MPU3HAKOM
2. MOXET CYHTAThCS TOJIBKO YHCIIOBBIM NMPU3HAKOM
3. MOXKET CUMTAThCS TOIBKO KaTeTOPHaIbHBIM PU3HAKOM
4. MOXET CUUTATHCS TOJIBKO MOPSAKOBBIM IPU3HAKOM
23) 1lBer ria3a 4eaoBeKa SABIAETCA. ..
1. 9nCIOBBIM NMPU3HAKOM
2. KaTeropHalbHBIM PU3HAKOM
3. OMHaApHBIM NPU3HAKOM
4. TOPSITKOBBIM MPH3HAKOM

Tunoevie KonmpoJ/ibHble 3a0anus

1. Jlana mocnenoBaTeIbHOCTh HATYPATIBHBIX YHCell, 3aBepiiatoniasics yuciom 0. Onpenenure
KOJIMYECTBO CTPOTUX JIOKAJIbHBIX MAaKCUMYMOB B 3TOH IOCIEI0BAaTENbHOCTH. (DJIEMEHT
MOCNE0BATEILHOCTH HA3bIBACTCSl JIOKATbHBIM MAaKCUMyMOM, €CIM OH CTpOro Oosbliie
IPEJBIIYIIEr0 U MOCIEAYIONIEro 3JIEMEHTa OCIeA0BaTeNbHOCTH. [1epBhIii 1 OCIEAHHM 2IIEMEHT
MOCIIEA0BATEIHHOCTH HE SBIISIOTCS JTOKAIBHBIMU MAKCUMYMaMHU. )

2. Ompenenute HaWMEHBIIEE PACCTOSHUE MEXIY IBYMS JIOKAJbHBIMH MaKCUMyMaMH
MOCNEOBATEIPHOCTH  HATYpPaJlbHBIX  4ucel, 3aBepuiatomieiics uuciom 0. Ecom B
MOCJIEZI0BATEIBHOCTH HET JBYX JIOKAJIbHBIX MAaKCUMYMOB, BbIBeAUTE 4ncio 0.

3. JlaHbI 1Ba CIIMCKa Ynces, KOTOpbIe MOTYT conepxaTh 10 10000 uncen kaxasiid. BeiBenure
BCE YMCIIa, KOTOPbIE BXOAST KaK B MIEPBbII, TaK U BO BTOPOW CIIUCOK B MOPSIIKE BO3paCTaHUSI.

4. Nlan daiin, comeprkaiuii TEKCT Ha pPyCCKOM SI3bIKE U HEKOTOpHIE J1Ba ciaoBa. OnpeaenuTh,
CKOJIBKO pa3 OHU BCTPEUAIOTCS B TEKCTE U CKOJIBKO U3 HUX — HEMOCPEICTBEHHO JPYT 3a IPYTOM.

5. Jansl (aiin, coaepKaliuil TEKCT Ha PyCCKOM sI3bIKe, U HEKOTOpble OyKkBHI. Haiith ciioBo,
coJepaiiee HauooJIbIIee KOJINIECTBO YKa3aHHBIX OYKB.

6. lanbl daiin, cogepxamuii TEKCT Ha PYCCKOM sI3bIKe, U HeKoTopas OykBa. [lomcuurats,
CKOJIBKO CJIOB HAUMHAETCS C YKa3aHHOU OYKBBI.

7. Co3ngaTh Kjacc ¢ MOJIAMH, YKa3aHHBIMH B MHAMBHyallbHOM 3aJaHuu. Peann3oBath B
KJIaCCe METOJBI: KOHCTPYKTOP MO YMOIYaHUIO; GYHKIMH 00paboTku AaHHBIX (1 1 2) GyHKIMIO
dbopmupoBanus cTpoku uHPopManuu 00 o0bekTe. Co3aaTh KIACC-MOTOMOK C TOJSMH,
yYKa3aHHBIMH B WHIUBUAYaJdbHOM 3amaHuu. Peanm3oBaTh B KJIacce-IOTOMKE METOIbI:



KOHCTPYKTOp; (PYHKILINIO 00paOOTKU TaHHBIX; QyHKIMIO popMUpOBaHUS CTPOKU HH(OpMaIu 00
00BEKTE.

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

Onpenenutp, BISETCS JIU TOJ BUCOKOCHBIM (KpaTHBIM 4)

YBenuuuTe gaty Ha S THEn

Kiace 2: Yenosek: ®HO, tenedoH, gara poxaeHus,

KonngecTBo gHEH 0 AHA 0UEPETHOTO POKIACHUS

8. Co3pmatp Kjacc ¢ MOJSAMH, yKa3aHHBIMM B WHAMBUIYalbHOM 3a7aHuu. Peanu3oBath B
KJIacCe€ METOJIbl: KOHCTPYKTOP MO YMOJTYaHUIO; GYHKIMU 00paboTku naHHbIX (1 u 2) GyHKIUIO
dopmupoBaHuss cTpoku uHPopmauuu 06 oObekTe. Co34aTh KJIACC-IOTOMOK C TMOJSAMH,
yKa3aHHBIMH B HMHJIUBUAYaJbHOM 33JaHuu. Peann3zoBaTb B KJIacCe-MOTOMKE METOJIBL:
KOHCTPYKTOp; (YHKILIHIO 00paOOTKU NaHHBIX; QyHKIMIO GOpMUPOBaHUS CTPOKU HH(OpMaIuu 00
oOBeKTe.

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

VYBennuuTh rox Ha 1

YMEHbINUTH ATy Ha 2 JHS

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

KonnuecTBo et paboThl Ha MPeANPUATHH

9. PeanmsyiiTe MOACYET OMPEAEICHHOTO MHTErpaia Ha umHTepBajie [a,b] mist Gpyukiun f(X)
METOJIOM JIEBBIX U MPABbIX MPSIMOYTOJIbHUKOB.

10. PeanusyiiTe mojcuer onpeAeIeHHOro WHTerpaia Ha uHrepsaie [a,b] ans dynkuun f(X)
METOOM LIEHTPAJIbHBIX IPSIMOYTOJIbHUKOB.

11. Co3pate ¢GyHKUMIO, KOTOpas MPOBEpseT MUHTYIOTCS JIM 3aJlaHHble B Qaiine [P-agpeca.
[IpoBepka [P-anpecoB 10KHA BRITOIHATHCS MAPAIIEIBHO B Pa3HBIX MOTOKAX.

12. Co3nath ¢QyHKIHIO, KOTOpas OTHpaBIseT OJHY M Ty K€ KOMaHIy show Ha pasHble
YCTPOHCTBA B MapajuIeNbHBIX MOTOKAaX, a 3aT€M 3allMChIBAET BBIBOJ KOMaH[ B (aiin. BriBox ¢
YCTPOMCTB B (paiisie MOKET OBITh B IFOOOM MOPSIJIKE.

13. Co3pmate BJ] mo 3amanHoii Tematuke. bJ] momkHa conmepkaTh HE MeHee Tpex TaOJIHil.
JloykHa TPUCYTCTBOBATH BO3MOKHOCTH AKCHOPTa/MMIIOpTa u3/B Xml-daiin, a Takke HE MeHee
TPEX CTATHCTUYECKUX 3aIpPOCOB.

a) «HampaBieHust My3bIKi».

0) «HampaBnenus tanma.

B) «®0TO-BUIEO TEXHUKAY.

14. Co3nmath Web-mpuiioskeHHe Mo 3aJaHHOM TeMaTHKe ¢ TMOMOIbI0 (peiiMopka
Django. [IpuioxkeHne J0KHO NPETOCTABISATH PA3HbINA JOCTYI K JAHHBIM B 3aBUCUMOCTH OT POJIU
MoJIb30BaTeNs (TOJIBKO MPOCMOTP, MPOCMOTP/peJaKTUPOBAHUE TAHHBIX)

a) «HanpasneHust My3bIKI.
0) «HampasneHus TaHIa.
B) «®DOTO-BUIEO TEXHUKAY.
15. Ucnons3ys naracet (load boston):

a) HOJIy4YHTh FpaduK TOro, KaK 3aBHCHUT IICHA OT KPUMUHOT€HHOM 00CTaHOBKH,

0) MOCTPOUTH MOJIEIb,

B) 00yYUTb,

r) HOJIyYHUTh OIIHOKY MOJICITH,

1) OCYIIIECTBUTh TOMCK MO CeTKe rurepapamerpoB ¢ momoinsio GridSearchCV c

EJTBI0 TO00pa MapaMeTPOB H YMEHBIIICHHUS OIIHOKH.
16. Ucnonbiys natacet (load boston):
a) TOJY4YUTh IrpauK TOTO, KaK 3aBUCHT IIEHA OT yJIAJICHHOCTH K peKe,
0) TOCTPOUTH MOJIETD,
B) OOyuuTb,



I) TOJY4YUTh OLIMOKY MOJENH,
J) OCYILIECTBUTH MOUCK IO CETKe rurepapamerpoB ¢ nomouibio GridSearchCV c
LIEJTBI0 MTO00pa MapaMeTPOB U YMEHBIIEHUS OIIHOKH.

3a4eTHO-IK3aMEeHAIIMOHHbIE MAaTepHaJbl s INPOMEXKYTOYHOH aTTecTALMH
(3x3ameH/3a4eT)

1. Jlana mocienoBaTeNbHOCTh HATypaJbHBIX YHCEN, 3aBepliatomiascs uwuciaoMm 0.
Omnpexnenure, Kakoe HaUOOJIBIIIEE YUCIIO TOAPS]] UAYIINX JIEMEHTOB ATOHM MOCIEI0BATEIIBHOCTH
PaBHBI APYT IPYTY.

2. JlaHa TIOCJIEIOBATENBHOCTh HATYpajbHBIX 4YHCEN, 3aBepmiaromiascs uwucio 0.
Omnpenenure HaWOOJBIIYIO JJIUHY MOHOTOHHOTO (parMeHTa MOCJIEeN0BATEIbHOCTH (TO €CTh
Takoro )parMeHTa, Ijie BCe JIEMEHTHI JIN00 OO0JIbIIIe MPEIbIIYIIET0, IU00 MEHBIIIE).

3. Jlan cmmcok wuwmcen, KOTOpbIi MoOryT coaepxarth g0 100000 wgwmcenm KaxabIid.
Onpeznenure, CKOJIBKO B HEM BCTPEUACTCS PA3JIMYHBIX YHCEIL.

4. Bo BxomgHOM (aiinie (BbI MOXKETE YMTaTh JaHHBIC U3 Qaiina input.txt) 3amMcaH TEKCT.
CI0BOM CUHUTAETCsl TOCIEIOBATEIBHOCTh HENPOOETbHBIX CHUMBOJIOB HIYIIMX TOJIPSI, CJIOBa
paszieseHbl OJHUM MM OOJBIINM YHCIIOM ITPOOEIOB MM CHMBOJIAMHU KOHIIA CTpokH. Orpenenure,
CKOJIBKO Pa3IMYHBIX CIIOB COACPIKUTCS] B 3TOM TEKCTE.

5. Han ¢aiin, comepxamuii TeKCT Ha pyccKoM si3bike. HaliTu ¢oBo, BeTpeuaromieecs: B
Ka)XJIOM TPEIUI0KECHUH, WIH COOOIUTh, YTO TAKOTO CJIOBA HET.

6. Han daiin, cogepxamuii 3armm@poBaHHbIA pycckuii TeKcT. Kaxknas OykBa 3aMeHsIeTCs
Ha CIIEAYyIONIyIo 3a Hel (OykBa s 3ameHsieTcs Ha a). [lomyuuTts B HOBOM (paitiie pacundpoBky
JTAHHOTO TEKCTAa.

7. Co3narp Kiacc ¢ MOJSIMH, YKa3aHHBIMU B MHIUBUIYyaJIbHOM 3aJaHuu. Peann3oBarh B
KJIacCE€ METO/BI: KOHCTPYKTOP IO YMOITYaHHIO; GyHKIHH 00padoTku naHHbIX (1 u 2) yHKIMIO
dopmupoBaHuss CTpokH HWHPopMmanuu o0 oO0bekTe. Co34aTh KIACC-TIOTOMOK C TIOJISIMH,
yYKa3aHHBIMH B WHIUBUAYyaJbHOM 3aJaHuM. Peann3oBaTh B KJIacce-IOTOMKE METOIBI:
KOHCTPYKTOp; (GYHKIINIO 00pabOTKU JaHHBIX; QYyHKIMIO GOpMUPOBaHUS CTPOKU HH(OpMAIK 00
00BEKTE.

Knacc 1: Bpems (Tpu 4ncna): 4achl, MUHYTHI, CEKYH/IbI

BBIUUCIATE KOTMYECTBO CEKYH/] B YKa3aHHOM BPEMEHHU

YBenmnuuTh BpeMs Ha SCEKyH]]

Knacc 2: Jlannble 0 ABMKEHUIO TI0E3/a: HOMED T0€3/1a, HAIPABIICHNE, BPEMSI OTIIPABJICHUS

KonndecTBo MUHYT 10 OTHpaBJICHHUS TI0€3/1a ¢ YKa3aHHBIM HOMEPOM U BBEICHHOE BpeMs

8. Cosznarp Kiacc ¢ MOISIMH, YKa3aHHBIMH B WHJIMBUAYAJIBHOM 3aJaHuH. Peamn3oBath B
KJIacCE€ METO/BI: KOHCTPYKTOP IO YMOITYaHHIO; GyHKIHH 00paboTku naHHbIX (1 u 2) yHKIMIO
dopmupoBaHuss CTpokH HUHPopManuu o0 oO0bekTe. Co31aTh KIACC-TIOTOMOK C TIOJISIMH,
yKa3aHHBIMH B HMHIUBUAYyAJIbHOM 33JaHWU. Peann3oBaTh B KJIacCE-MIOTOMKE METOJIBI:
KOHCTPYKTOP; (PyHKITHIO 00pabOTKH JaHHBIX; (YHKIHIO (POPMHPOBAHUS CTPOKU MH(POpPMAIUU 00
00BEKTE.

Knacc 1: Bpems (Tpu 4ncna): 4achl, MUHYTHI, CEKYH/IbI

BBIYHCITUTE KOJMYECTBO MOJHBIX MUHYT B YKa3aHHOM BPEMEHHU

YMmenpmuTh Bpems Ha 10 MUHYT

Knacc 2: AGoHeHT MOOMIIBHOM CBSI3H: (paMUIIHS, OTIepaTop, TEKYIIEE BpeMs

OmnpenenuTp, SIBISETCS U BpeMs JILTOTHBIM JUTst aboHeHTa (Bpems oT 0 10 8 yacoB)

9. Peanm3yiiTe moacyeT ONMpeaCIEHHOrO HHTErpaia Ha uaTepBaie [a,b] mis pyuxmn f(X)
METOJIOM Tpareuuii.

10. Peanusyiite moacueT onpeaecHHOr0 MHTErpaia Ha naTepsaie [a,b] msa ¢pynkuuu f(X)
MeTo oM CUMIICOHA.



11. Co3mate QyHKUIMIO, KOTOpas OTHpaBisSeT pa3Hble KoMaHabl show Ha pasHble
YCTPOHCTBA B MapajUIeNbHBIX MOTOKAaX, a 3aT€M 3alMChIBaeT BHIBOA KOMaH[ B (aiin. BriBox ¢
YCTPOUCTB B (paiiie MOKET OBITH B JIIOOOM HOPSIZIKE.

12. Co3nmate QyHKIHIO, KOTOpask OTIIPABIISET CIIMCOK YKa3aHHBIX KOMaHbI Show Ha pa3Hbie
YCTPOWCTBA B MapajUIEIbHBIX MOTOKAaX, a 3aT€M 3alMChIBaeT BHIBOA KOMaH[ B (aiin. BriBox ¢
YCTPOWCTB B (haiijie MOXKET OBITH B JIFOOOM MOPSIJIKE.

13. Cosnmate B/] o 3amannoii teme. b1 momkHa copepkath He MeHee Tpex Tadmui. Jomkaa
IPUCYTCTBOBATh BO3MOYKHOCTb J3KCIIOpTa/UMIopTa u3/B xml-¢aiin, a Takke HE MEHee Tpex
CTaTUCTUUYECKUX 3aIIPOCOB.

a) «Ha3zeMHBIH TpaHCTIOPTY.

0) «BpruncaUTEIbHAS TEXHUKAY.

14. Coszmats Web-npunokeHne mo 3aJaHHON TeMaTHKE C MOMOIIBI0 ¢peiimopka Django.
[TpunoxeHne OOJKHO IMPEAOCTaBIATh pa3HbIA JOCTYyH K JAHHBIM B 3aBHCHUMOCTH OT pOJIU
H0JIb30BaTeNs (TOJIBKO IPOCMOTP, IPOCMOTP/PEAAKTUPOBAHUE TAHHBIX )

a) «HazemHbIil TpaHCTIOPTY.

0) «BpranucIUTEIBLHAS TEXHUKAY.

15. Ha ocHoBe aHHBIX ¢ caiiTa MOCKOBCKOH (bIOYEPCHOI OUPKH 110 KOHTPAKTY
SPFB.RTS-12.18 (RIZ8) c 1 centsi6ps mo 31 nexadps 2020 roga ¢ MUHYTHBIM HHTEPBAJIOM.

a) Jlyig Ka)kaoro MUHYTHOTO MHTepBaja cocuurtaiite cpeioro neny (PRICE), ycpennus
LIEHY OTKPBITHUS, 3aKPBITHS, MUHUMYMa U MaKCHMa.

6) s KaKI0r0 MHHYTHOTO MHTEPBajia BEIYUCIUTE 00OPOT 1O COBEPUICHHBIM CAEITIKAM,
ymHOkuB cpeHioro 1eny (PRICE) na o6sem (VOL).

B) Bbruncnute cymmapHbiii 000pOT 10 COBEPILIEHHBIM cenkam 3a aaty: 05.10.2020

16. CkauaiiTe naHHble ¢ caiitTa MOCKOBCKOW (DpIOYEpPCHON OUpKH O TOM, Kak
npoaaBaiuck akiuu komnanuu BETA Ha Gupxke B nepuos ¢ 1 centsiops o 31 gexabpst 2020 roxa
C MUHYTHBIM HUHTEPBAJIOM.

a) Jlms kaxmoro MUHYTHOrO MHTepBasa cocuntaiite cpennioro 1ieny PRICE, ycpenuus
ueny oTkpbiTusi <OPEN>, 3akpbrtust <CLOSE>, munnmyma <LOW> u Mmakcuma
<HIGH>.

06) Ompenenure cpeantoro meHy 3a 10.11.2020 B 18:09:00

B) Jlis kaxoro MuHyTHOrO HHTEpBasia Berarciaute 00opot TOTAL o coBepIiieHHBIM
caenkam, yMHOXKHUB cpeaHioro neny PRICE na o6bsem <VOL>.

r) Omnpenenute 060poT 3a 22.12.2020 B 15:07:00

n) Beraucaure cymmapHsblii 060poT 1o coBepiieHHbIM cenkam 3a 06.10.2020.

e) OTBeT BBEAUTE C TOYHOCTBIO 10 LENbIX.

) BpluncianTe KoJIMuecTBO MUHYTHBIX HHTEpBaoB 3a 24.11.2020, korja 1ieHa OTKpbITHS
Obu1a CTPOTO OOJIBIIE LIEHBI 3aKPBITHUS.

3) Beruncante cymmapHbIil 060pOT IO BCEM CENIKaM 3a BCE YETBEPTH HOAOPSL.

Bonpocs! 1J1 IOATOTOBKM K 3a4eTy K 3a4eTy

1. SI3pik mporpammupoBanus Python: onncanue u pumocodusi.

2. HWcxonuslif koa Ha s3bike Python: konupoBka, pu3ndeckue v JOTHYecKre CTPOKH, OJIOKU
KoJa

Bripaxenus B s3pike Python.

NnertudukaTopsl, IPOCTPAHCTBA UMEH B 0OJIACTH BUIAUMOCTH

Yrpapisomue KOHCTPYKIIUU: OlepaTopbl BEIOOPA U ITUKJIA.

O0paboTka UCKITIOUEHUI

Oynkuun B a3b1ke Python. JIsimOaa-BeipaxkeHusl.

BceTpoeHHbIe TUIIBL: IETOYNCIEHHBIN, BEIIECTBEHHBIM, KOMIIJIEKCHBIH, JIOTHYECKUI
ITocnenoBarensHOCTH. KOpTexkn.
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ITocnenoBarenpHOCTH. Cricku. Cpessl.

ITocnenoBarensHOCTH. CllOBapH.

MHosecTBa U onepanyy Haj HUIMH

@Daiisl 1 Onepanyy HaJl HUMH

Ctuip nporpaMMHUpOBaHUS: ONKMCAHUE U Ha3HAUEHUE.

Monaynu 1 nakeTsbl

0O0630p cranmapTHO# 6ubIMOTEKH. MOmynb Sys

00630p cranmapTHO# OubIHMOTEKH. MOMynb copy

00630p cranmapTHO# 6ubOIMOTEKH. MOTYIh 0OS

00630p cranmapTHo# 6nbIMOoTeKH. Momyns math

00630p cranmapTHoit 6nbIMOoTeKH. Momyns random

OyHKIMHN Tpeodpa3oBaHUs THUIIOB

@DyHKIMHU BBOJA-BbIBOJIA

@DyHKIMOHAIBHOE TPOrPaMMHUPOBAHUE: OIIPEECIICHIE U OCHOBHBIE 2JIEMEHTbI
Bunasl napamerpos ¢ynxuuii B Python'e. ITapameTpsl o ymonuanuo
@DyHKIUH KaK TapaMeTpbl U Kak pe3yJbTar

JexopaTopsl

Oynkuuy U1 00paboTKM Mocae10BaTeIbHOCTE!: range, Xrange, map, filter
Oynkuun 11 00paboTKM MociaeroBaTeabHOCTe!: sum, reduce zip
CnucKOBbIE BKIIIOYEHUS

I'eneparopsl

I'enepaTopHbIe BBIPAKECHUS

Ureparopsl. @ynkiuu iter, enumerate, sorted.

Mognys itertools. ®yukiuu itertools.chain, itertools.repeat, itertools.count.
O0beKTHO-OpUEHTHPOBaHHOE TporpaMmMupoBanue B Python. O6bsBienue kiacca
OO0beKTHO-OpUEHTHPOBaHHOE TporpaMmMupoBanue B Python: arpuOyTsl, cBolicTBa,
COKPBITHE JTaHHBIX

Tunuzanus u nonuMopusM B si3bike Python

WmuTanus tunos (neperpyska oneparopon) B Python
OO0BbeKTHO-OpUEHTHPOBAaHHOE ITporpaMMupoBanue B Python: HacnenoBanue
CraTnueckue MeTo/Ibl U METO/IbI Kilacca

Merakiacchl

Cnalble CChUIKU

Crpoxku, CTpOKOBBIE JINTEPaIbl, 0a30BbIE ONEPALIM HaJl CTPOKAMHU
Omnepanust popMaTHpoBaHUs

OcHOBHBIE METO/IBI CTPOK

Monayns StringlO

Perynsipuble BeIpaskeHUs: ONpeiesieHne, ONMCaHne MabIoHa, OCHOBHBIE METO/IbI
®opmar CSV. Metozs! s 06paboTku 1aHHBIX B popmare CSV

S3p1k pazmetkn XML. @opmuposanue u pazdop XML B Python
bubnmoreka Sqlite.

Cosnanue tadiui.

3anpockl ¢ MO3ULMOHHBIMU U IMEHOBAaHHBIMU [TapaMeTpaMHu.

Tpan3zakuuu. YpoBHU JOCTyNa

Hacrpoiika web-cepsepa.

[Tpuntunel HanMcaHust BeOnpmioxeHui Ha [TutoHe.

®peitmBopk Django Monenu. Murpanuu

OpeitmBopk Django URL. Ipencrasnenus.



57. ®@peiimBopk Django [labmonsr. @opmbl
58. ®peiimBopk Django AAMHMHUCTpUpPOBAHHE MIPOCKTA

4.2 MeToauveckne MaTepuajbl, Onpeaesoiiue Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHUil, HABbIKOB H (MJIH) ONbITA JAeSTEJbHOCTH, XaAPAKTEPHU3YIOIIMX JTalbl
(popMupoBanus KoMIETEHIMA

MeToauuyecKkue PEeKOMEHIALMH, ONpeae/IsdIoIue Inpoueaypbl ONeHUBAHUA TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle nimn Google Docs u orpanudeH 1mo BpeMeHH.
Ha cmagy Tecta maercs ABE MONBITKH. TeCT CUHMTAETCs YCIEIIHO MPOWICHHBIM ECITH
CTYJICHT IIpaBWiIbHO oTBeTHI Ha /0% BOMpPOCOB.

Meroauyeckne peKOMEHAALMH, ONpedeJsIlOIMe Npoueaypbl  OLCHHWBAHUSA
BBINOJHEHHs KOHTPOJILHBIX 32/ IaHMIA:

3a/iaHue CUUTACTCS BBIIOJIHEHHBIM IPHU BBIIOJIHEHUH CIICTYIOIIUX YCIOBHIA:

— IpeAocTaBiieH HCXOAHbIN Ko Ha Python B cpene PyCharm, Google Collab

— IPOJIEMOHCTPUPOBaHa pabOTOCIIOCOOHOCTh MPOTPAMMBI

— CTYJICHT MIOHUMAET UCXOJIHBIM KOJI K OTBEYAET Ha BOMPOCHI 110 €r0 OPTaHU3AIIHH.

MeToanuyecKkue PEKOMEHAAUHA K CIaYe 3a14eTa

[Ipouenypa npoMeKyTOYHOM aTTECTALMU NPOXOAUT B COOTBETCTBUMU C [lonoxxkeHueM o
TEKYIIeM KOHTPOJIE U MTPOMEXKYTOUHOH arrectaruu ooy4atonuxcss PI'BOY BO «KyoI'Y».

Texyuuit KOHTPOJIb YCIEBAEMOCTH CTYJIEHTOB IMPOBOJUTCS B IIESX COBEPIICHCTBOBAHUS U
HENPEPHIBHOT'O KOHTPOJIS KayecTBa 00pa3oBaTeIbHOTO MpoIiecca, MPOBEPKU YCBOCHHS Y4EOHOTO
MaTepuasa, akTUBU3AIMU CaMOCTOSITEIbHON pabOThI CTYJIEHTOB, CTUMYJIHUPOBAHUSA UX yueOHOU
paboTsl, obecnieueHus 3¢(HEeKTUBHOCTH 00pa30BaTEIBLHOrO IMpoliecca, MPeAyPEKICHUS PUCKOB
OTUUCIICHUS CTYJACHTOB.

Texkymui KOHTPOJIb 3HAHUW CTYJEHTOB OCYIIECTBIIAECTCS IIOCTOSHHO B TEYEHHE BCETO
ceMecTpa.

Bunel Tekymiero KOHTpOJS: YCTHBIM (NMHMCbMEHHBIM) OMpPOC Ha 3aHATHUSX; MPOBEpKa
BBITIOJTHEHMSI JIOMAITHUX 3aJ[aHHi; MPOBEJEHUE KOHTPOJIBHBIX pPabOT; OIEHKAa AaKTUBHOCTHU
CTyJIeHTa Ha 3aHATHU.

CryneHtsl ouHOU (GopMbl 00yueHHs! 00s3aHBI CIaTh 3a4eT JI0 Hadaja dK3aMEeHAallMOHHOM
CECCHUHU.

Ilo peE3yjibTaTaM CAa4yu 3a4€Ta BbICTABIACTCA OLICHKA «3a4TEHO»/ «HE 3aUTEHOY.

BricTaBneHue 3a4eToB A1 CTYACHTOB OYHOM (bOpMLI 06yqu1/1;1 OpoOBOAATCA B IEpUOa OO0
3K3aMEHAIIMOHHOM CECCHM.

[Ipu oTcyTCTBUM 3a4€THON KHIDKKH Y CTYICHTA 9K3aMEHATOP HE UMEET MpaBa MPUHUMATD Y
HEro 3a4yeT/’Pk3aMeH. TakKol CTyIEeHT CUWMTaeTCs HE SBUBIIMMCSA Ha 3adeT/sk3aMeH. B
WCKIIIOUMTENIbHBIX CIydasX, Ha OCHOBAaHMM PAaCHOPSDKCHHs JIeKaHa TMpernojaBaTeilb MOXKET
JIOTIYCTHUTh CTYCHTA K 3a4€Ty/9K3aMEHY MPU HAJTUYHH JOKYMEHTA, YI0CTOBEPSIOIIETO JIUIYHOCTb.



B 1ensx 00beKTUBHOTO OLICHUBAHUS 3HAHUN BO BpEMsI IPOBEICHUS 3a4ETOB U 9K3aMEHOB HE
JIOITyCKAeTCsl HAJIMYME Yy CTYICHTOB IIOCTOPOHHUX IPEIMETOB U TEXHUYECKUX YCTPOUCTB.

CryneHTy, HCIONB3YIOIIEMY B XOJ€ 3aueTa Hepa3pelleHHble HCTOYHUKH U CpPEICTBa
MoJlyuyeHus: WH(OpPMAaLIUY, BBICTABIISETCS HEYIOBJIECTBOPUTENbHAS OLIEHKA, U OH yJajseTcs U3
ayJIMTOPUH.

Bo Bpems 3adera CTYIACHTHI MOTYT IOJIb30BAThCS YTBEPXKICHHON pabodeld mporpamMmoit
y4eOHOH JUCHUIUIMHBL, KOTOpas JOJDKHA OBITh B HAJIMYMU HA DK3aMEHE, a TAKXKEe C pa3perieHHs
9K3aMeHaTopa CIPaBOYHOH JINTEPATYPOH U JPYyTUMH ITOCOOHSIMHU.

CryneHTsl, HapylIalolyMe MpaBWiia MOBEACHUS MPU MPOBEICHUU 3a4ETOB WM JK3aMCHOB,
MOTYT OBITh HE3aMEIJIUTEIBHO YJaJICHBbI U3 ayAUTOPUH, K HUIM MOTYT OBITh IPHUMEHEHBI MEPHI
JTUCIUTIIIMHAPHOTO BO3CHCTBUA.

Ha 3aueTe/ak3aMeHE MOTYT IIPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOI paboTe, 1eKaH
dakynprera, 3aBeAyromuil kadeapoil, kKoTopas oOecrneunBaeT Y4eOHBIM IMPOIEeCC MO JaHHOM
nuctuiuinbe. [IprcyTeTBrE Ha 3K3aMEHAX U 3a4eTaxX MOCTOPOHHUX JIMI[ O0e3 pa3pelieHus peKTopa
WK TIPOPEKTOpa Mo y4eOHOM paboTe He JI0MmyCKaeTCs.

[Tocne npocnymMBanus JIEKIMU PEKOMEHIYETCS BBIIIOJIHUTE YIPAKHEHUS, IPUBOUMBIE B
JICKIUU U1 CAMOCTOATEIbHON paboThl, a TAKXKE BBIMOJIHUTH HA KOMIIBIOTEPE C UCIIOJIb30BaHUEM
cpensl Python 3agauu, npuBoAMMEBIE B JIEKIIMM B KAU€CTBE IMPHUMEPOB.

IIpu camocTosTeNbHOW paboTe CTYAEHTOB HEOOXOAMMO HW3YyYUTh JIUTEpaTypy,
IPUBEICHHYIO B IEPEYHSX, U1 OCMBICICHMSI BBOJMMBIX INOHSTHUH, aHaJIM3a IPEAJIOKEHHBIX
MOJIXOJI0OB M METOJIOB Pa3pabOTKU MapajuleNbHBIX NporpaMM. PaspabaTbiBas pelieHue HOBOM
3aJa4d, CTYISHT JOJDKEH YMETh BBIOpaThb METOABI PEIICHHs 3aJadyd C YYETOM IIeJIEBOM
anmnapaTHo# iaTGopMbI, TPOBOIMUTH OTIAJIKY U MPOPHUIMPOBAHHE IPOrPaMMBI Ha si3bike Python.

B kauecTBe cucTeM MpOrpaMMHPOBAHUS ISl PEIICHUS 3aJa4 W HM3YYCHUS METOJIOB U
QITOPUTMOB, TPHUBEICHHBIX B JIEKIUAX, PEKOMEHIYETCsS HCIOIb30BaTh Ha MPAKTHUYECKUX
3aHATHSX U TIPU CAMOCTOSITENIbHOW paboTe CTaHIApTHYIO pean3aliuio si3pika Python B cBsizke co
cpenoii pazpadbotku PyCharm, Google Collab.

Onenka

He 3auteno

3a4yTeHo

® eCiM CTYJIEHT MpaBUIbHO perini meHee 70
% 3a7a4 W/WIH HE WMEET NPEJCTaBICHHE KaK
pelaTh OCTaabHbIC 3a/1a4H

e He 3HaeT 3HAYUTENHbHOU
TEOPETUYECKOTO MaTepuana,
CYILIECTBEHHBIE OIIUOKH.

4acTH
JIOTTyCKaeT

® eClM CTyJeHT npaBwibHO pemnn 70 %
3a/1a4, UMEET IpEACTaBIECHUE KaK pelaTh
ocTaJbHbIC 3a]]a41

® Ha TEOPETHMYECKHME  BOMNPOCHI  JIaH
pa3BEpHYTHIM OTBET. MaTepuan U3JI0KEH B
LETIOM MIOCJIE/I0BATEIIBHO. Nmerotcs

JIOTUYHBIC U apTYMCHTUPOBAHHBIC BBIBO/IbL

OI_ICHO‘-IHI:IG cpeactBa Jjii HWHBAJIUMIOB

U Jiil € OIpaHUYCHHBIMU BO3MOXHOCTIAMU

3JI0POBBSI BEIOUPAIOTCS C YUETOM MX UHAMBHUIYAIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEH.
— IIpY HEOOXOMMOCTH UHBATIUIAM U JIMIIaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISAETCS AOMOJHUTEIBHOE BpeMs JUIsl TIOATOTOBKH OTBETa Ha HK3aMEHE;



— IIpH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00yUYEHUSI MHBAINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI TIPEAYCMATPHUBACTCSI UCTIONB30BaHUE TEXHHYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI
U MHBAJIUAOB TpOILEIypa OLCHUBAHUSA pPE3yJIbTaTOB OOYyYEHUS TO JUCLHUIUIMHE MOXET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oueHUBaHUS PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbsI 110 TUCIHIUTHHE TPEAyCMaTPUBACT NPEAOCTaBlIeHHEe HHPOPMAIIUU B
dopmax, aganTUpPOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIPUATHS WHPOPMAIIHU:

J1J1s1 T ¢ HApYIICHUSIME 3PCHHS

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1J1st JIU1 ¢ HApYIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOyyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [JONMOJHUTEJHbHOH Y4eOHOH JHUTEpaTypbl,

He00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)
5.1 OcHoBHasi IUTEpPaTypa:

1. Yepusbimes, C. A. OcHOBBI MporpaMMupoBaHus Ha python : yaeOHOe ocoOue 1ist
By30B / C. A. Yepnusime. — Mocksa : U3natensctBo FOpaiit, 2022. — 286 c. — (Bsricmiee
obpazopanue). — ISBN 978-5-534-14350-8. — Tekcr : anexktponnsbiit // DbC KOpaiit [caiiT]. —
URL: https://urait.ru/bcode/477353 (nara obparmienus: 18.06.2024).

2. ®enopos, /. FO. IlporpammupoBaHue Ha S3bIKE BBICOKOTO ypoBHsI Python :
yaeOHoe mocobue 1t cpenHero npodeccruonanbHoro oopazosanus / J1. 0. denopos. — 3-e us.,
nepepad. u gon. — Mocksa : MznarensctBo FOpaiit, 2022. — 210 c¢. — (IIpodeccuonanbproe
obpazoBanue). — ISBN 978-5-534-12829-1. — Tekcrt : anekrponnstii // ObC IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/487079 (mata oopamenus: 18.06.2024).

3. I'aunenko, U. I'. TexHomorus pa3paboTKu IPOrpaMMHOTO 0OecIiedeHusI | yueOHOe
nocobue A cpeanero npodeccuoHanbHoro oopazopanus / U. I'. 'nunenko, @. @. [1aBnos, /I.
10. ®enmopoB. — 2-e u3., nmepepad. u gorn. — Mocksa : U3narensctBo FOpaiit, 2024. — 248 c.
— (ITpodeccuonansHoe oopazoanue). — ISBN 978-5-534-18131-9. — TekcT : a3nmeKTpoHHBIH //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/539215 (mara
obpamenus: 18.06.2024).

J5st OCBOEHUS AUCIUTUIMHBI MHBAIMAMH | JIUI[AMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbSl MMEIOTCSI M3JaHHSI B DJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOJIIMOTEUHBIX CHCTEMax
«bubruoxnyoy» u «FOpatim»y.

5.2 JlonotHUTeIbHAS JINTEPATypa:

1. Cysu, P. A. S3p1k porpammupoBanus Python : yae6noe mocodue : [16+]/ P. A. Cy3mu.
— 2-e u31., uctp. — Mocksa : Uarepuer-Yuusepcuter Madopmamnonnsix Texnonoruit (MHTYUT) :
bunowm. JIa6oparopus 3nanuii, 2007. — 327 c. — (OcHOBBI HHPOPMAITMOHHBIX TEXHOJIOTHH). — Pexum
noctynma: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 mara
obpamenust: 18.06.2024). — ISBN 978-5-9556-0109-0. — TekcT : 37€KTPOHHBII.



https://biblioclub.ru/index.php?page=book&id=233288

2. [Menynpko, B. M. fI3bIk mporpaMMupoBaHus BbICOKOTo ypoBHs Python: ¢ynkuum,
CTPYKTYpbl JAHHBIX, NOMOJIHUTEIbHBbIE Moayiu : [16+] / B. M. lllenynbko. — PoctoB-nHa-/lony ;
Taranpor : FOxHb1it dhenepanbublii yauepcutet, 2017. — 108 c. : un. — Pexxum noctyna: mo nommcke.
— URL: https://biblioclub.ru/index.php?page=book&id=500060 (maTa oOpamenus: 18.06.2024). —
buGmuorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 371€KTPOHHBIH.

3. [IporpaMmMHBIE CUCTEMBI CTATHCTHYECKOTO aHAIM3a: 0OHAPYKEHHE 3aKOHOMEPHOCTEH
B JJAaHHBIX C UCIIOJIb30BaHUEM cucTeMbl R 1 s3bika Python : [16+] / B. M. BonkoBa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocubupckuii rocyaapcTBEHHbIN
TexHuueckui yHusepcurer, 2017. — 74 c. : wun., Tabn. — Pexxum nocTyma: 1o IMOIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576496 (nara oOpamenus: 18.06.2024). —
buGmumorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT : 3J€KTPOHHBIH.

5.3. [lepuoauyeckue M3IaHusA:
1. bazwl manabeix komnanun «Mcet Beioy» http://dlib.eastview.com
2. Dnexrponnas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPo(eccHnoHAIbHbIE 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Onexmponno-oubnuomeunwvie cucmemsot (IbC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvuvie 6azvl OaHHbIX

1 Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natensctsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snextponnast 6ubnuoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBBI BEYIINX 3aMaHbIX HAYYHBIX )KypHaNoB Ha Poccuiickoii
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
6. HammonanbHas dSnekTpoHHass OuOMMOTeKa (MOCTYm K DJICKTPOHHOW  OMOIHOTEKE
muccepraiuii Poccuiickoit rocynapersennoit oubnuorexu (PI'b) https://rusneb.ru/
7.  Ilpesunentckas oubauorexa uM. b.H. Enpriuna https://www.prlib.ru/
8.  basa ganneix CSD KemOpumkckoro rientpa kpucramtorpadpudeckux ganasix (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. "Jlexktopuym TB" http://www.lektorium.tv/
17. Yuusepcutetrckas nuapopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HH@OPM&L}MOHHZ)Z@ CNpaeo4Hble CUCNIEMDbL

1. KoncyneranT [1ntoc - cipaBoyHas nmpaBoBasi cucTeMa (JIOCTYII 10 JIOKAJIbHOW CETH C
KOMITBIOTEPOB OUOINOTEKH )
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http://www.scopus.com/
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http://uisrussia.msu.ru/

Pecypcuvl c60600H020 docmyna

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

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

3. MuHHCTEpCTBO HAYKU U BBICIIETO 00pazoBanus Poccuiickoit Deaepamnuu
https://www.minobrnauki.gov.ru/;

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

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

6. Enunas komiexuus nu@poBhIX 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. IIpoext ['ocynapcTBEHHOr0 MHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymknna
"O06pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(pOpMaMOHHBIN TTOpTan "Pycckuii s3Ik http://gramota.ru/;

9. Cuyx0a TeMaTHYECKUX TOJKOBBIX ClIOBapel http://www.glossary.ru/;

10. CnoBapu U 3HUMKIIONEAUU http://dic.academic.ru/;

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

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit denepauun”. Bonpockl 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie sn1ekmpoHHble 00pasosamenvHble U UHGopmayuontsle pecypcol Kyol'V

1. Dnekrponnslii katanor Hayunoit 6ubmmorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

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

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

4. baza y4eOHBIX TUIAHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, IyOJIMKAIIMKA 1 KOH(epeHIIHiA

http://infoneeds.kubsu.ru/

5. bubnunoreka MHGOPMAIIMOHHBIX PecypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DnexTpoHHBIH apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHBIE 00pa3oBaTeNbHbBIE peCcypchl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxypHana "IHKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YKazaHusl JIA OOy4YAIOIIUXCS 1O OCBOCHUIO
TUCHMILTAHBI (MOIY/JIs1)

B ocoenun JAUCHUIUIMHBI MHBAJIMJAMH W JIMOaMU C OTPaHUYCHHBIMU BO3MOXHOCTIAMU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET HHAUWBHIYyaJIbHASA yqe6Ha${ pa60Ta (KOHCYJ'IBT&L[I/II/I) —
JOIMOJIHUTECIIbHOC Pa3bsACHCHUC y‘Ie6HOFO Marcpuraia.

I/IH,I[I/IBI/II[yaHLHBIG KOHCYJIbTalUU 110 NOpPCAMCETY SABJIAIOTCA  BaKHBIM (I)aKTopOM,
CHOCO6CTBYIOIHI/IM HHIUBUOYyaTIU3alluu 06y‘-IeHI/I$I MU YCTAHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa
MCXKAY MNOpernoJaBarciicM H O6y‘-IaIOIJ_[I/IMCSI HHBAJIMAOM WA JIMOOM C OI'pPpaHUYCHHBIMU
BO3MOXHOCTSAMU 310POBBA.

7. llepeyeHb HHGPOPMAIMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IPH

OCYILIeCTBJIEHHH 00Pa30BaTEJIbHOI0 MPOLEeCcCca MO0 JUCHHUILJINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT M

— IIpoBepka nomanHux 3aJaHui 1 KOHCYJIBTUPOBAHUE TOCPEACTBOM SJIEKTPOHHOM MOYTHI.
— Wcrionb30oBaHue 3IEKTPOHHBIX MPE3EHTAIIUN TIPH MPOBEICHUH JCKIIMOHHBIX 3aHATUH
- Cuctema MOODLE
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- [IpoBepka qoMamHuX 3agaHuii U KOHCYIbTHpoBaHue nocpeactsoM JONC Kyol'y

7.2 IlepeyeHb JIMIEH3HMOHHOTO W CBOOOJHO PACHPOCTPAHSAEMOr0 NPOrPaMMHOIO
ob0ecreyeHust

OpenOffice

Komnunarop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 nnu Kitty 0.76
Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
@peitmBopk Django
Firefox, nrobas Bepcus
Putty, mobas Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarun Remote System Explorer (RSE) ans Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajbHO-TeXHHUYECKOE o0ecnevyeHne Mo JUCUUILIMHE (MOIYJII0)

HaumenoBanme yqe6H0171 aAyaAUuTOPHUHU, €€ OCHAIICHHOCTD

No Bun pabdot
000pyIOBaHUEM M TEXHHUECKUMHU CPEICTBAMH O0YUCHHS
1. JlexumoHHbIE 3aHATHS | AyAUTOpHS, YKOMILIEKTOBAaHHAs CHeIHaTu3UpPOBAaHHON
MeOeIbI0 U TEXHUUECKUMH CPEJICTBAMH 00yUSHHSI
2. JlaboparopHsble 3aHATHS | AyIUTOPHS, YKOMILIEKTOBAaHHAS CHeIHATM3UPOBAHHON
MeOenpl0 M TEXHHYECKMMH  CPEICTBAaMH  OOy4YeHUs,
KOMIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTIeUeHHEM
3. [IpakTueckue 3aHsATUs | AyauTopus, YKOMIUIEKTOBaHHAs CIIELIMATM3UPOBAHHOMN

MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH O0YUEHUS



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

I'pymnmoseie

Aynuropus, YKOMIIJIEKTOBAHHAs CIeLUaIU3UPOBAHHOMN

(MHIMBUAYATLHBIC) MeOenpl0 M TEXHHYECKHMMH  CPEICTBAaMH  OOYy4YeHUS,
KOHCYJIBTALMU KOMIBIOTEPAMH, TPOTPAMMHBIM 00€CTIeYeHUEM

Tekyummii  KOHTPOJb, | AyIUTOpHS, YKOMIUICKTOBaHHAsI CTCIUATN3UPOBAHHON
MMPOMEIKYTOYHAA MeOEeNbIo u TEXHUYCCKUMU cpeacTtBaMu 06quHI/I$I,
aTTecTanus KOMIIBIOTEPAMH, IPOTPAMMHBIM O0ecTieueHuEM

CamocrosiTenpHast Kabuner Uit caMOCTOSATENBHOH pabOThl, OCHANICHHBIN
pabota KOMIBIOTEPHONH TEXHUKOW C BO3MOXHOCTBHIO TOIKIIOYCHUS K

cetn «/HTEpHET», NPOrpaMMON 3KPAaHHOTO YBEJIWYEHUS U
00ECMEeUYeHHbIH AOCTYNIOM B 3JEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanne: Konkperusanus ayauropuil u ux ocHamenue onpenensercs OIIOIL.




