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1 Hesn u 321244 M3yYeHUs] JUCHUILTHHBI (MOIYJIfSA)
1.1 leab ocBOEHUS TUCHUTIIAHBI

[lenpro OCBOGHUS MUCHUIUIUHBI SIBISETCS TPUOOPETECHUE 3HAHUNM O 0A30BBIX MPUHITUIIAX
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS W TONYYCHHE NPAKTHUYECKUX HABBIKOB
MIPOrpaMMHUPOBAHUS Ha S3BIKE BRICOKOTO YPOBHSI.

dopMHUpoBaHUE KOMIIETEHIIMU OOyYaromerocs B 00JacTH MCHOJIb30BaHUSI KOMIIBIOTEpPA
KaK CpelICcTBa ympaBlieHUs HH(OpManMel; H3ydyeHUEe METOJIOB MPOrPaMMUPOBAHUS IS
OBJIaJICHUS 3HAHUSIMU B 00JIACTH TEXHOJIOTUU MTPOrPaMMUPOBAHHUS;, MTOATOTOBKA 00yYaIOIIUXCSl K
OCO3HAHHOMY  MPUMEHEHHI0, KaK S3bIKOB  MPOrpaMMHUpPOBAHMS, TaK W  METOJIOB
IPOrpPaMMHUPOBAHUS.

Coznmanne HEOOXOAMMON OCHOBBI JUJISI  HWCTOJB30BAHUS COBPEMEHHBIX CPEICTB
BBIUMCIUTENPHON TEXHUKM M TPUKIAJAHBIX [POrpaMM MpH  U3YYEHUM CTYACHTaMU
€CTECTBCHHOHAYYHBIX, OOMICTIPOPECCHOHANBHBIX ¥ CHCHHATBHBIX AucHUILTUH. OCBOCHUE,
MPEyCMOTPEHHOTO IPOrpaMMOil TEOPEeTUYECKOro MarepHaia U MpUoOpeTeHHe MPaKTHUYECKUX
HABBIKOB MCIIOJIH30BaHMS HH(POPMAIIMOHHBIX CUCTEM, SI36IKOB IPOrPAMMHUPOBAHUS U TEXHOJIOTUN
Ha 0a3e coBpemeHHBIX [1K.

1.2 3agauu IMCUUNIAHBI

OcHoBHbIE 33]]a41 Kypca Ha OCHOBE CUCTEMHOI'0 IIOJIX0/a:

— 3HAaKOMCTBO C METOJAaMH CTPYKTypHOIO U  OOBEKTHO-OPUEHTHPOBAHHOTO
IpPOrpaMMHUpPOBAaHUS KaK HauOojiee pacupoCTpaHEHHBIMH U A(PQPEKTUBHBIMH METOJIaMU
pa3pabOTKH IPOrPaMMHBIX MTPOIYKTOB;

— oOyueHue pa3paboTKe aNroOpuTMOB Ha OCHOBE CTPYKTYPHOIO M OOBEKTHO-
OpPUEHTUPOBAHHOTO MO/IX0/1a;

— 3aKpeIUIeHHe HaBBIKOB aJITOPUTMHU3AIMU M MPOrPaMMUPOBAHMS HA OCHOBE W3YUECHHUS
COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHMS;

— 3HAKOMCTBO C OCHOBHBIMHU CTPYKTYpPaMH JIaHHBIX U TUIOBBIMH METOJIaMU 0OpabOTKH

ITUX CTPYKTYD.

1.3 MecTo gucuunjinubl (MOAYJas) B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl
Juctumnnuna « MeToibl MporpaMMHpOBaHus» OTHOCUTCS K «O0s3arensHas 4acTh» bioka
1 «/IucrumuimHe! (MOIyH)» Y4eOHOTO IUIaHa.

1.4 Ilepedyenb MJIaHMpPyeMbIX pe3yJbTATOB O00y4YeHHMs IO JAMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

N3ydenne naHHOW y4eOHOW JMCIUIUIMHBI HANpaBlIeHO Ha (OPMHpPOBAHUE Y
00yYaroIUXCs CIEAYIOINUX KOMITETEHIIUN:

YK-1 Cnoco0eH ocyniecTBJIATH NOUCK, KPUTHYECKUI aHAJIN3 M CHHTe3 HHpopManmnu,
NPUMEHATH CUCTEMHBIH MOIXO0/ /ISl pellieHUsI MOCTABJEHHbIX 32124
HJ/[-1.YK-1 Ocywecmensem Rnouck HeoOX00UMoOU unpopmayuu, onupasco Ha

pe3yibmamsl AHAU3A NOCMABNEHHOU 340a4lU
3uamo CoepemeHnbie 00beKMHO-0OPUSHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL

Lenu u 3a0auu npo8oOUMBIX UCCIe008AHULL U PA3PAOOMOK
Memoovl u cpedcmea NAGHUPOBAHUS U  OPeAHU3AYUU UCCIEO0B8AHUNL U
paspabomox

Ymemos IIposooums ananusz ucnonHenuss mpeoosanull
Bepuguyuposame cmpykmypy npoepammno2o kooa



Bnaoemsw

HJT-2.VK-1

3name

Ymems

Bnaoemsw

Ipumensimo memoObl AHAIU3A HAYYHO-MEXHUUECKOU UHGOpMAyUU

Ananuz  8o3moodicHOcmell  peanusayuu  mpeOO8aHull K NpOSPAMMHOMY
obecneyeHuro

Paspabomxa, usmenenue u coeracoganue apxumexmypvl NpocPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOSO
obecneuenus

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

IIposedenue mapkemuHe08biX UCCIEO08AHUL HAYUHO-MEXHUYECKOU UHDopMayuu
Coop, obpabomrka, aumanuz u 0000weHUe NePed0B8O2O OMeUecCmeeHH020 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCCIe008aAHULL
Iloozcomoexka npeonodicenutl ONsi COCMABNIEHUST NIAHO8 U MeMmOOUHEeCKUX
NPOSPAMM UCCIe008AHULL U PA3PAOOMOK, NPAKMUYECKUX DEeKOMEHOAyutl no
UCNOTHEHUIO UX Pe3yabmamos

HesimenvHocmb, HANPABIEHHAs HA peuleHue 3a0aY AHATUMUYECK020 Xapakmepa,
NPeononazarux 8bl00p U MHO2000pa3ue aKkmyaibHbIX CNOCoO08 peueHus 3a0ay

Buioupaem onmumansHulil eapuanm peuwienusn 3a0auu, apeymeHmupys
C601l 6b100p
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Lenu u 3a0aqu npoBoOUMbIX UCCIe008AHU U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
pazpabomox

Buipabameieams eapuanmul peanuzayuu mpedosanuii
IIposooums oyeHKy u 060cHoO8aHUE PEKOMEHOYEMbIX PeuleHUll
Bepuguyuposamo cmpyxmypy npoepammnoco kooa

Ipumensmo memoObl aHaAIU3A HAYYHO-MEXHUUECKOU UHGOpMAYUU

Oyenka u coenacoganue cpoko8 8bINOIHEeHUS NOCMABNIEHHbIX 3A0aY
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpocpPaAMMHOZO
obecneueHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

Oyenka u co2nacoganue cpoko8 8bINOIHEHUS NOCMABNIEHHbIX 3A0aY
Bepugpukayus  cmpykmypol  npoepammuozo  koda HC — omnocumenvho
apxumexmypol UC u mpebosanuii 3axazuuxa k UC

IIposedenue mapkemuHe08bIX UCCIe008AHUL HAYUHO-MEXHULEeCKOU UHpopmayuu
Coop, obpabomka, aumanuz u 0000WeHUe NEPed08O2O OMeUeCm8eHH020 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYouell 001acmu UCCc1e008aHUlL
Iloocomoeka npeonodcenuii  Onsi  COCMAGNEHUSA NIAHO8 U  MemOOUeCcKUX
NPOSPAMM UCCIe008AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEeKOMEeHOAyuil no
UCNOTHEHUIO UX Pe3yabmamos

HesmenvHocmy, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYECK020 Xapakmepa,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

YK-2 Cnocoben onpedenams Kpyz 3a0a4 6 pamKax nOCMAae1eHHON Ueau u evloupamo
OnMuUManbHble CROCOObL UX PEULeHUsl, UCX00 U3 0eUCMBYIOUUX NPABOBLIX HOPM,
UMEIOWUXCA PeCYPCO8 U 02PAHUYEHUIL

HT-3.YK-2

Hcnonvzyem npunHuunst npoeKmHOU Memo0o102uu 01 peuleHus
npogheccuonanvbHvix 3a0ay



3uname

Ymems

Baaoempw

H/T-4.VK-2

3nameo

Ymems

Baaoemuw

Memooonozuu  paspabomku npoepammHozo obecnedeHus U MexXHOI0UU
NPOCPAMMUPOBAHUS

Hucmpymenmot u memoowt eepuguxayuy CmpyKmypvl HpocpamMMHO20 KoOd
Lenu u 3a0auu npo6oOUMbIX UCCIe008AHUU U PA3PAOOMOK

Memoovl ananuza u 0606WeHUss OMe4ecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeememayioujett 001acmu Ucc1e008aHull

Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHULl U
pazpabomox

Buipabamvieams éapuanmol peanuzayuu mpebosanuii

Ilposooums oyeHnky u 060CcHOB8aHUE PEKOMEHOYEMbIX peuleHUl

Ipumensimov HOpMAMUBHYIO OOKYMEHMAyuro 6 coomeemcmayioueli obracmu
3HaHUlL

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayUU

Ananuz  8o3modICHOCmel — peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneyeHuro

Oyenka epemenu u mpyooemMKOCmuU peanuzayuu mpebosanull K npocpamMMHOMY
obecneyeHuro

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  ObecneyeHuro ¢
3auHmMepPeco8aHHbLIMU CMOPOHAMU

Coop, obpabomka, aumanuz u 0000WeHUe NePeO0B8O20 OMeYeCMBEeHHO20 U
MeACOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIOuell 001ACMU UCCIe008AHULL
HesmenvHocmb, HANPABNIEHHAs HA peuleHUe 3a0ay AHATUMUYECK020 Xapakmepa,
NPeononazarux 8bl00p U MHO2000pa3ue aKkmyaibHbIX CNocoO08 peueHus 3a0ay

Buvibupaem onmumanvHulii cnOCOO peuiteHUsn 3a0ai, UMEOUUXCA
pecypcos u 02paHuyveHuil, OUeHKU PUCKO8 HA OCHO8e NPOEKMHO20
UHCMpYMeHmapus
Memooonozuu  pazpabomku npocpamMmuozco obecneyeHus U  MexHOI0SUU
NPOSPAMMUPOBAHUSL
Huempymenmol u memoowt sepugpuxayuu cmpykmypvl Bpo2pammHo20 K00
Lenu u 3a0a4u npo8OOUMBIX UCCIEO08AHUN U PA3PAOOMOK
Memoowvl ananuza u 0606WeHUss OMeYeCmE8eHHO20 U MENCOYHAPOOHO20 ONbIMA 6
coomseemcmayouel 001acmu Ucciedo8aHull
Memoowt u cpedcmea nIAHUPOBAHUS U OP2AHUZAYUU UCCAEO08AHUL U
paspabomox

Buvipabamueieams sapuanmul peanuzayuu mpebdosanuii

Ipumensmo nHopmamuenyro OOKyMeHmayuio 8 coomeemcmaylowei obracmu
SHAHUL

Ipumensmo memoovl ananu3a HAY4HO-MEXHUYECKOU uHpopmayuu

Oyenxa spemenu u mpyooemMKoCmu peanu3ayuu mpebo8anull K npocpammHoMy
obecneyeHuro

Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  obecnevenuio c
3AUHMEPECOBAHHBIMU CHOPOHAMU

Oyenxa u coenacosanue CpoKos GblNOJHEHUsL NOCMABLEHHbIX 3A0a4

Oyenxa u coenacosanue CpoKos GblNOIHEHUsL NOCMABLEHHbIX 3A0a4

Coop, obpabomka, aumanuz u o0000WeHUe NePeO0B8O20 OMEeYeCMBEeHHO20 U
MeNHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYiouell 001acmu UCCIed08aAHULL



HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMUYecKo20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHbiX CHOCOD08 peuleHus 3a0ay

OIIK-2  Cnocoben npumeHsams co8pEMEHHbBLI MAMEMAMUYecKull annapam, c8A3aHHbLIl ¢
npoeKkmuposanuem, papadomkou, peanuzayueil U OUEHKOI Kayecmea
RPOZPAMMHBIX NPOOYKIMOE U NPOZPAMMHBIX KOMNIEKCO8 8 PA3IUYHBIX 0071aCMAX
uenoeeuecKkoil 0eamenbHocCmu

HJI-1.0IIK-2 Cnocoben npumenams cCUCMEMHBLL NOOX00 K AHAIU3ZY NPEOMEMHOU
(npoonemnoit) oonacmu, eviasnenuio mpevosanuit kK HC
3namo Memoodonocuu  pazpabomku npocpammHo20 obecneyeHus U MexHon02UU
npOSPaAMMUPOBAHUSL

Lenu u 3a0aqu npoBoOUMbIX UCCIe008AHU U PA3PAOOMOK
Memoowl nposedenist SKCnepuMenmos u HabaooeHutl, 060o0weHUs U 00pabomKu
uHgopmayuu

Ymems Ilposooums ananuz ucnoanenus mpebosaruli
Hcnonvzoeamv  cywecmeyiowue  munogvle — peuwlenus U WAOIOHb
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs:

Bnaoemo Ananuz  8o3modicHocmell  pearuzayuu - mpebOBAHUNl K NPOSPAMMHOMY
obecneyeHuro
Cocnacosanue  mpebogaHuil K  NPOCPAMMHOMY  obecnedeHuro ¢
3aUHMEPeco8aHHbIMU CMOPOHAMU
Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpOSpPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyeHus
IIpoexmupoeanue cmpykmyp OaHHbIX
Paszpabomxa cmpyxkmypor npoepammnozo kooa UC
Coop, obpabomka, aumanuz u o060OweHUe pe3yIbMAMO8 IKCHePUMEHMO8 U
uccnedosanull 6 coomeemcmayrujel 001acmu 3HaHul
HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

HJI-3.0IIK-2 Apzymenmupoeano npumensaem Memoowl npoOeKmuposanusi,
PazpadomKu u peanuzayuu nPoPaAmMMHBIX RPOOYKHIO8 U RPOPAMMHBIX
KOMRJIEKCO08 8 PA3IUYHBIX 00J1ACMAX Ye106e4eCcKOoll 0eaAme1bHOCmU
3namep Boszmoorcnocmu cywecmeyiowjeli npocpammHO-mexHUYecKol apxXumeKmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NEPCREeKMUBHLIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memooonocuu  paspabomku npoepammHo20 obecnedeHuss U MexHOL02UU
APOCPAMMUPOBAHUS
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmor u memoowt npoexkmupoganus u ousatina UC
Lenu u 3a0aqu npoBoOUMbIX UCCIeO08AHUL U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTE008AHULL U
pazpabomox
Memoovwl nposedenust sKCnepuMeRmos u HabaooeHutl, 060o0weHUs U 00pabomxu
uHgopmayuu

Ymems Buipabamueieams sapuanmul peanuzayuu mpedosanuii
Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadbIoHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHus



Bnaoemsw

Bepugpuyuposame cmpykmypy npozpammHozo Kooa

Paspabomxa, usmenenue u coenacoganue apxumexmypvl NpocPaAMMHOZ0
obecneyeHUsi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus

Paszpabomxa cmpyxkmypor npoepammnoeo kooa UC

Bepugpukayus  cmpykmypvl  npoepammuozo  koda HC  omunocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Coop, obpabomxa, amarusz u o0O6oOwjenue pe3yIbmMamos dKCNEePUMEHMOs8 U
uccnedosanull 6 cCoomeemcemayruiel 001acmu 3SHaHul

Heamenvnocmo, HanpasnienHas Ha peuteHue 3a0ay aHaIUMuU4ecKko2o xapakmepa,
npeononazaruux blO0p U MHO2000pasue akmyaibHblX CHOCOD08 peuleHUs 3a0ay

1IK-3 Cnocoben npumenamov CoOBpEMEHHbBIE UHPOPMAUUOHHBIE MEXHOI02UU NPU
NPOEKMUPOBaHuU, peanu3ayuu, OyeHKe Kaiecmea u anaiusa IPpexkmusnocmu
MamemamuyecKux mooenei u(uiu) npozpammnHozo obecneuenus 0asa peuieHus
3a0au 6 pa3IuYHbLIX NPEOMEMHBIX 00NACMAX

HJT-1.1TK-3

3namep

Ymems

Baaoempw

HJT-2.1TK-3

3uame

Hcnonvzyem coepemennble peuieHus u MeExXHON02UU NPOCKMUPOBAHUA
npu pazpadomie NPOZPAMMHO20 0DecneyeHus
Bosmooichocmu  cospemennbix U nEpCReKmueHblX  Cpeocms  paspadomku
NPOSPAMMHBIX NPOOYKMOE, MEeXHUUECKUX CPeOCm8
Memooonoeuu paspabomku npoecpamMmHo20 obecneyeHuss U - MexHoaI02UU
NPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenust apxumekmypvbl NpOSPAMMHO20 0OecneyeHus U 6Udbl
apxumexmypul NPOSPAMMHO20 0becnedetsl
Memoowt u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHMeEPDelcos
A3viKku npoepammuposanus u pabomol ¢ 6A3amu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
CoepemeHtbie 00beKMHO-0PUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepementvie cmpyKkmyphbie 3blKU NPOCPAMMUPOBAHUS
Memoovwl ananuza u 0606ujeHUss OMmeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemaylowell 001acmu Ucciedo8anHuil

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

Paspabomka, usmenenue u coznacosaumue apxumexkmypvl NpOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmupoeanue npocpammusix unmepgeucos

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

Bepugpukayus  cmpykmypol  npocpammnozo  koda HC  omunocumenvHo
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemautl

Hcnonvzyem coepemenHnble A3bIKU U CUCHEMbBL RPOZPAMMUPOBAHUS,
MeXHON02UU RPOEKMUPOBCAHUS RPOZPAMMHO20 00ecneyeHus
Bosmooxcnocmu  cO8peMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCm8
Memooonocuu  paspabomku npocpammHoz0 obecnedyeHuss U MexHOL02UU
PO aAMMUPOBAHUSL



Ymems

Bnaoemw

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

Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMePheLicos

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoowt npoekmupoganus u ousatina 1C

Cospementvie 00bEKMHO-0PUCHMUPOBAHHbBIE S3bIKU NPOSPAMMUPOBAHUSL
Cospemennbie cmpyKmypHble A3bIKU NPOZPAMMUPOBAHUSL

Memoowt ananuza u 0606weHUs OMeueCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu Uccie008aHull

Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
Koouposamve na s3vixax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammHoz2o Kooa

Paspabomxa, usmenenue u coznacosanue apxumexkmypvl NpopaAMMHO0
obecneyeHUsi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus

IIpoexmupoesanue npocpammuvix unmepgeticos

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

Yempanenue obnapyscennvix necoomeemcemautl

2. CTpyKTYpa u cojep:KaHue IUCIUTLITHHBI

2.1 Pacnipenesienne TPy10€MKOCTH AUCHUILIMHBI O BUIaM padoT

OO6mmas Tpy10EMKOCTh JUCITUTUTMHBI COCTABIISIET 5 3a4. €. (1804acoB), ux pacnpenencHue
10 BUAAaM paloT MPEACTaBICHO B TabHIIe

Cemectpsl
Bup yueOHoii padoTsI Beero (4acel)
4acoB |

KonTakTHas padora, B TOM 4ncie: 1245 1254,
AyIuTOpHBIE 3aHATHS (BCEro): 118 118
3aHATHS JIEKIIMOHHOTO THIIA 50 50
JlabopaTopHble 3aHATH 68 68
3aHATHS CEMUHAPCKOTO THIA (CEMHUHAPHI,
MPAKTUYECKHUE 3aHATHSI)
HNuas koHTaKTHas padora: 6,5 6,5
KonTpons camoctosarensHoi pabotsl (KCP) 6 6
[Tpomexxyrounas arrectamus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 20 20
[IpopaboTka yueOHOro (TEOPETUYECKOTO) 5 6
Marepuana
BrinmonHeHne MHAWBUYATbHBIX 38JIaHUN 10 10
[ToaroTroBka K TEKyIIEMY KOHTPOJIIO 4 4
KonTpoJs: 35,5 35,5
IToaAroTOBKA K 3K3aMEHY 35,5 35,5

O01as Tpy10€eMKOCTh \ yac. 180 180




B TOM 4YHCJIe
124,
KOHTAKTHafA 124,5 5
paborta
3a4. e]] 5 5

2.2 CTpyKTypa JMCHUILIHHBI

Pacnipenenenue BugoB yueOHOM pabOThl U UX TPYJOEMKOCTHU IO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) IUCHUILUIMHBL, H3y4YaeMble B 2 ceMecTpe

KoauyecTBo yacoB
Bueayn
Ne HaumeHnoBaHue pa3iesoB (TeM) Beero AyauTtopHas pa6ota "Tosfma
padorta
J 13 JIP CPC
1 2 3 4 5 6 7
1 JIunetinpie MuHAMUYeCKHe HH()OPMAITHOHHEBIE 8 8
" | cTpyKTYyphI 18
2. | JluneiiHble ABYHANPABIICHHbIE CBS3HBIE CIIMCKH 26 10 14 2
3. | KonbleBble criucku 10 4 4 2
4. | JIBouvHbIE EPEBHS 20 6 12 2
5. | ®aiine! 14 4 6 4
6. | Koureiinepsr 26 10 12 4
7. | O6pabotka rpados 24 8 12 4
NUTOI'O no pa3aesiam QU CHUNITHHBI 138 50 68 20
Kontposs camocrositensHoii padbotsl (KCP) 6
ITpomexxyrounas arrectanus (MKP) 0,5
[ToaroToBKa K TEKyIIeMy KOHTPOJIO 35,5
O01ast TPy10€MKOCTh 10 JUCHMUILIIMHE 180

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapsi, JIP —

camocmosmenbHas pa6oma cmydeHma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIHHBI

2.3.1 3ausaTHA JeKIHOHHOI0 TUIIA

aabopamopnvie 3auamusa, CPC —

CBA3HBIC CIIMCKHU

s3pika C++. Habop OCHOBHBIX omeparinii

dopma
TeK
HaumenoBanme pa3aesa yim
Ne Conep:xanue pasaena (TemMbl) ero
(Tembl)
KOHTPO
JIl
1 2 3 4
JInneliHple TMHAMUYECKUE Nudopmannonnsie cTpykTypsl. JInHeHbIe
1. | undopmanmoHHbIe JUHAMUYeCcKHe NHPOPMALMOHHBIE CTPYKTYPBHI. K, P3
CTPYKTYpBbI OcHoBHbIE OTIpeieNIeHHs] IPUMEPhI
JInneiinbie
Crek. Ouepens. [ex. Jlornueckas opranusanus.
2. | mByHampaBJICHHBIC K, P3
OcHoBHbI€ onepanu. AGCTpaKTHbBIE CTPYKTYPBI
CBSI3HbBIE CIIMCKHU
JIuneiineie
MonenpoBaHHU€E CTEKA CPENCTBAMH SI3bIKA
3. | IByHampaBlieHHbIE . K, P3
C++. Habop oCHOBHBIX orepanuit
CBSI3HbBIE CIIMCKHU
Jluneiitbie MonennpoBaHue o4epeau CpeACTBAMU
4. | nByHampaBlIcHHbIC P p P K, P3




dopma
HaumenoBanue pa3aesna rerym
Ne Conep:xanue paszjaena (TeMbl) ero
(TeMbl)
KOHTPO
Jas
1 2 3 4
CBsi3HOE pacnpenesieHue MaMsTH.
OpnnonanpasneHHsle ciucku. Iloctpoenue
JIuneiinpie cnucka. Onepanusi BCTaBKU U yJ1aJeHUS
5. | IByHarpaBlieHHbIE 3JIeMeHTa. J|ByHaInpaBlieHHbIE CIIUCKU. K, P3
CBSI3HbBIE CIIHCKHU [TocTpoenue, onepanus yJaneHus 31€MEHTa.
[TocTpoenue, onepanys BCTaBKU DJIEMEHTA.
PekypcuBHas 06paboTKa CIIMCKOB.
6. | Kombuessre crmcku Konsuessie cnucku. [Toctpoenue, K. P3
O06paboTKa KOJBIIEBBIX CHHCKOB. ’
HepeBbs. OcHOBHBIE IOHATHSA. JlepeBO IBOMYHOTO
7. | JIBonuHbIE AEepEBbA noucka (CTpykrypa u nocrpoenue). O6xozbl K, P3
AT
BBoa-BbeiBoj. CHcTema ynpaBieHUs: BBOJIOM-
8. | daiinbr BbIBOJIOM. biiok FCB. OTkpbITHE U 3aKpbITHE K, P3
¢aiinoB. bydepuzanus BBoa BbIBOIA
. Oo6mue oneparuu Haj daitnamu. O6paboTka
9. | Daiinbr . K, P3
TEKCTOBBIX, UUCJIOBBIX OMHAPHBIX (haiIOB. ’
OpuentupoBanubie rpadsl. OCHOBHBIE
10. | O6paGotka rpados omnpenenenus. [IpencraBieHust OpUEHTUPOBAHHBIX K, P3
rpadoB. AT/l st opueHTHPOBAaHHBIX TPpadoB.
OCHOBHBIE OIIEPATOPBHI.
11 Oo6pabotka rpagos 3amada HAXOXKACHUS KPaTYalIero myTH. K. P3
Anroputm JlerikcTpsl. Peanuzanms na C++. ’
O6pabotka rpados Haxoxpaenue kpaTyalimx myTed Mexay napaMmu
12. BepiunH. Anroput™ ®@noiina. Peannzanus Ha K, P3
C++.
O6paboTka rpagos [TpencraBneHre HEOPUEHTUPOBAHHBIX TPaQOB.
13. OCTOBHBIE 1€pEBbs] MUHUMAJIbHON CTOUMOCTH. K, P3
OcHoBuble noHATHsL. CTPyKTypa JiepeBa
14. | O6paboTka rpadoB AnroputM [Ipuma Peanuzanus Ha C++ K, P3
15. | O6paboTka rpadoB AnropurMm Kpackana. Peanuzarus na C++ K, P3
16. | Konreitneps! KonTeiinepnsiii kitacc vector. OCHOBHbBIE METO/IbI, K, P3
IPUMEPHI UCIIOJIb30BAHMSL.
17. | Konreitneps: Konretinepusiii kiaacc list. OCHOBHBIEC METOIBI, K, P3
IPUMEPHI UCII0JIb30BAHMSL.
18. | Konreiineps! Konreiinepnsiii kiaacc deque, queue. OCHOBHBIE K. P3
METO/1bl, IPUMEPHI UCIIOJIb30BAHHUS.
19. | Komreiineps: AccouuaTuBHbIN KOHTEWHEpbI set. OCHOBHBIE K, P3
METO/Ibl, TPUMEPHI UCIIOJIb30BAHHUS.
20. | Komreitneps AcconmaTtuBHbIN KOHTeHHEpsl Map. OCHOBHBIE K. P3
METO/Ibl, IPUMEPBI HCIIOJIb30BAHMSL.

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomul, KII - gvinonnenue xypcosoeo npoekma, KP - kypcogou
pabomuvl, PI[3 - pacuemmuo-epaghuueckoco 3adanus, P - manucaumue pegpepama, 3D - scce, K - xoanoxsuym, T —
mecmupoganue, P3 — pewenue 3aoay.




2.3.2 3aHATHA CEMUHAPCKOI'0 THIIA
He npenycmotpensl

Ipumeuanue: JIP — omuem/3awuma nabopamopnotil pabomul, KII - gvinonnenue xypcosoeo npoexkma, KP - kypcogou
pabomol, PI'3 - pacuemno-epaguueckoeo 3adanus, P - nanucanue pegepama, D - scce, K - xomnoksuym, T —

mecmupoganue, P3 — pewenue 3aoay.

2.3.3 JlaGopaTopHble 3aHATHUS

®opma
Ne HaumenoBanmue pazaesa (TeMbl) HaumeHnoBanue 1a00paToOpHbIX padoT TeKylero
KOHTPOJIsI
1 2 3 4
JInHeliHbIe TMHAMUYECKUE P3
OpnnonanpasiienHble criucku. [locTpoenne
1. | uapOpMAIIMOHHbIE
cnucka. Onepanus BCTaBKU
CTPYKTYpBI
JIuneliHble TUHAMUYECKUE P3
Opnnonanpasiiennsle ciucku. [loctpoenue
2. | nuaopManroHHBIC
cnucka. Onepanus yJaaJleHus. JIEMEHTa.
CTPYKTYpPBI
JInHeliHbIe TMHAMUYECKUE P3
3. PexypcuBHas 06paboTKa CIIMCKOB.
MH(OPMAIIMOHHBIE CTPYKTYPBI
4 JIuneliHble TUHAMUYECKUE Peiienue 3aiau ¢ ucnosib30BaHUEM OUEpEIU P3
" | uHGOpMaLIMOHHBIE CTPYKTYPHI U CTEKa
JInneliHble 1BYHAIIPABICHHBIE P3
5. JIByHanpasieHHsle ciucku. [loctpoenue,
CBSI3HBIC CIIHCKHU
5 Jluneiinble nByHanpaBieHHbie | J[ByHampaBneHHbIe ciucku. O6paboTka B P3
" | cBsI3HBIE CITUCKH IPSIMOM ¥ 0O0OpaTHOM TOPSIIKE
7 JIunelinble 1ByHANpaBiIE€HHbIE JIByHamnpaBieHHble ciicku. Onepanus P3
" | cBsI3HBIE CITUCKH BCTaBKH JJIEMEHTA
8 JInneliHble 1BYHAINPABICHHBIE JIByHanpaBieHHble ciicku. Onepanus P3
" | CBsI3HBIE CIUCKH YAQICHHS] DJIEMEHTA.
JIuHeiiHble NByHAITPABICHHBIC Hcnonb30BaHNE HECKOJIBKUX CTPYKTYP P3
9. | cBsA3HBIE CIIHCKHU TaHHBIX (MacCUB, MaTPUIIA, CIIUCOK) MpHU
pelIeHuN 3a/1a4
JIuHeiiHble NByHAINIpaBICHHbBIC Hcnonb3oBaHne HECKOJIBKUX CTPYKTYP P3
10. | cBsI3HBIEC CITUCKU JAHHBIX (CTEK, O4Yepe/b, CUCOK) MpU
pelIeHuu 3a/1a4
11 JIuneiinble nByHanpaBiieHHble | PexypcuBHas 00paboTka ABYHAINpaBiIeHHbBIX P3
" | cBsI3HBIE CIUCKH CITMCKOB
12. | KoJbIieBbIe CITUCKH KoubiieBoie cincku. [Toctpoenne P3
13. | KosblieBbIe CIUCKH KombneBrle crincku. OOpaboTKa 3JIEMEHTOB P3
14 JIBoUYHBIE IE€PEBBS [TocTpoenue nepeBa ABOUYHOTO P3
' MOKCKa
15 JIBoUYHBIE IE€PEBBS O06X0/B1 IepeBa JBOUMIHOTO P3
' MOKCKa
16 JIBOoUYHbIE IE€PEBBS O6paboTka 2eMeHTOB AepeBa. Mx P3
' CBOMCTBA
17. | JIBondHbIE ACPEBHS YPpOBHHU B AEPEBbSX P3
18. | JIBonuHbIe ACPEBHS BcTaBka snemMeHTa B 1epeBo P3
19. | JIBon4HbIE ACPEBbS Y naneHue 3JIeMeHTa U3 AepeBa P3
20. | daims O06paboTKa 1eT0YnCIeHHBIX (DailyioB P3
21. | Daiine O0paboTKa TEKCTOBBIX (hailJIoB P3
22. | Daisl O6paboTka (aiinoB pa3HbIX HOpMaTOB P3




®opma
Ne HaumeHoBaHue pa3sjeiia (TeMbl) HaumeHnoBaHue 1a60paTopHbIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
23 Konreiinepbl O06paboTka JaHHBIX C TOMOIIBIO P3
KOHTEHEepa vector
o4 Konteitnepsl O06paboTka JaHHBIX C TIOMOMIBIO P3
' KoHTeiHepa list
o5 KonTeitnepsl O6paboTka JaHHBIX C TOMOMIBIO P3
' KOHTelHepa deque
6. KonTeitnepsl O6paboTtka AAHHBIX C IOMOILIbIO P3
KOHTeiHepa queue
27 KonTeitnepsl O6paboTka JaHHBIX C IOMOMIBIO P3
' KOHTelHepa Set
28, KonTeitnepsl O6paboTtka AAHHBIX C IOMOILIbIO P3
KOHTeitHepa map
29. | O6paboTka rpadoB IToctpoenue rpada P3
30. | O6paboTka rpacdoB 006x01 B LIMPUHY P3
31. | O6paboTka rpacdoB O06x0/ B TITyOHHE P3
32. | Ob6paboTtka rpadoB Anroputm Onoiina P3
33. | O6paboTka rpadoB Anroput™m JleHKCTphI P3
34. | O6paGoTka rpados [TocTpoeHue nepeBa ABOUYHOTO P3
MOKMCKA

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - svinonnenue Kypcogozo npoexma, KP - kypcosou
pabomul, PI'3 - pacuemno-epaguueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpuMepHast TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

He npegycmoTpensl

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0eceyeHusi JJIsi CAMOCTOSITeIbHON PadoThI
o0yyarommxcst o JMCHUILIHHE (MOYJII0)

[TepeyeHp yueOHO-METOUYECKOTO 00ECTICUSHUSI TUCIIUTLTAHBI
No Bung CPC T10 BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |U3yuenue Meroanueckue ykazaHUsi [0 OpPraHU3AIMH CaMOCTOSITEIbHON
TEOPETUUECKOTO paboThI CTYJEHTOB, YTBEPKIACHHbBIE kadenpoit
MaTtepuaia MH(POPMALMOHHBIX TeXHOIOTUH, mpoTokoa Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue ykazaHusi [0 OpPraHU3AIMU CaMOCTOSITEIbHOU
paboThI CTYyJICHTOB, YTBEPK/ICHHbBIE kadenpoit
MHGOPMAIIMOHHBIX TeXHOIOorHH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHOH pPaboThl 0OydYaroUIMXCs M3
Yrciia HHBAJH/IOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 310poBhs (OB3) mpenocrasisiroTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 3[J0POBbS U BOCHPUATHS MH)OPMAIIH:

JUnst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina,

— B ITeyaTHOU opMe Ha si3bike bpaiimns.



Jlist AL ¢ HapyLIEeHUAMH CllyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUnst I ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIBLHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHMHICHTA
o0yyarommxcs.

3. O6pa3zoBaTesibHbI€ TEXHOJIOTUH
B cootBerctBum ¢ tpeboBanmsimMu @I'OC B mporpamma JUCHUIUIMHBL IPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIoUMX oO0pa30BaTe/IbHbIE TEXHOJOIMM: YTEHHE
JEKIMA C HWCIOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWHA; METOJ| MajblX TpyIH, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 0OyueHNH NCTIONB3YIOTCS CIEAYIONIME 00pa30BaTeIbHbIC TEXHOIOTHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydeHHss — HampaBjieHa Ha (HOpMUpOBaHHE
KOMMYHHUKaTHUBHON KOMIIETEHTHOCTU CTYJEHTOB, KOTOpas siBsieTcsa 6a30BOM, HEOOXOMMOMN JUIs
aJIanTallii K COBPEMEHHBIM yCIOBHUAM MEXKYJIBTYPHOU KOMMYHHUKALIHH.

— TexHonorus pasHOypoBHEBOTO (AU(GHEPEHIIMPOBAHHOTO) OOYyYEeHUS — MPEANOIaracT
OCYILIECTBJIGHUE IO3HABATEJIILHOW JEATENIbHOCTU CTYJEHTOB C YYETOM MX WHAMBUIYaTbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKHUU
noreHman. Co3gaHue M UCHOJIb30BAaHUE TUATHOCTUYECKUX TECTOB SIBJISETCS HEOTHEMJIEMOU
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyJapbHOro OOy4eHHS — MpPEeAyCMaTpUBAET JEJCHUE COJAEp KAHUS
JUCLUIUIMHBL Ha JOCTATOYHO aBTOHOMHBIE pa3iesbl (MOLyJN ), MHTETPUPOBaHHbIE B OOIIUI KypC.
— MHWudopmannonHo-koMmyHukamonnsle texHonorun (MKT) - pacmumpsitor pamku

00pa30BaTENILHOTO MPOIIECcca, MOBBIMIAs €r0 MPAKTUYECKYI0 HAlpaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOATENIbHOM padOThl ydYallMXCsl M TOBBIIMIEHUIO T03HABATENbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTH:

— TexHOJOrUs HCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Tpoliecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TeXHOJIOrMM — MPEAOCTaBIAIOT IIMPOKME BO3MOXKHOCTH JUIS  IIOMCKA

UHpOpMaIINH, pa3padOTKHA HAYYHBIX IPOCKTOB, BEICHHUS HAyYHBIX UCCIICOBAHUI.

— TexHoNOrWsI WHIWBUAyAIN3allud OOyUYEHHS] — TIOMOTAeT PEaJM30BBIBATH JUYHOCTHO-
OPUEHTHUPOBAHHBIN TOAXOJN, YYHUTHIBasE HMHIUBUAyaJbHbIE OCOOEHHOCTH H TOTPEOHOCTH
YUaIIAXCSL.

— [IlpoekTHass TEXHOJOTHsSI — OpPUEHTHPOBaHA Ha MOJICIUPOBAHHE COIUAIBLHOTO
B3aMMOJICHCTBHS yYaIllUXCs C IENbI0 PEHIeHUs 3aJaud, KOTopas OmpeenseTcss B paMKax
poeCCHOHATBLHOMN MMOATOTOBKH, BBIACISSA Ty HIM UHYIO MIPEIMETHYIO 00JIACTb.

— TexHonoruss 0Oy4eHUs] B COTPYIHUYECTBE — pPEaTM3yeT HICK B3aUMHOTO OOydYCHHS,
OCYIIECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a DEIICHHE
yueOHBIX 3a7ay.

— MUrpoBas TexHONOTHUS — TO3BOJISET Pa3BUBATh HABBIKA PACCMOTPEHHSI Psla BO3ZMOXKHBIX
CHOCO0O0B pelieHHs MPoOIeM, aKTUBU3HUPYS MBIIIICHUE CTYIEHTOB M PAaCKPHIBasl JTUIHOCTHBIN
MOTEHIIMAJ KaXKJ0T0 y4aIerocs.

— TexHonorust pa3BUTHA KPUTUYECKOTO MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIOCOOHOW KPHUTHUYECKH OTHOCHUTHCS K WH(POPMAINHU, YMECHHUIO
0oTOMpaTh HHOOPMALIHIO JTsI PEIICHUS TOCTABIICHHOM 3a/1a4H.

KomriekcHOe HMCTOIb30BaHUE B yUEOHOM TIPOIIECCE BCEX BHIMICHA3BAaHHBIX TEXHOJIOTHH
CTUMYJUPYIOT JIMYHOCTHYIO, HWHTEJUICKTYaJIbHYI0 aKTUBHOCTb, Pa3BHBAIOT I03HABATEIbHBIC



MPOIECCHI, CIOCOOCTBYIOT ()OPMUPOBAHHMIO KOMIIETCHIIMA, KOTOPBIMU JOJDKEH O00J1a/aTh
OyIyIINH CTICTIMAIHACT.

OcCHOBHEIE BUJbI UHTCPAKTUBHBIX 06pa3OBaTeHBHBIX TEXHOJIOTUH BKIIOYAIOT B CGGSII

— paboTa B MaJIbIX Tpymnmax (KOMaH/Ie) - COBMECTHAs IEATEIBHOCTh CTYIEHTOB B TPYIIIIE MO/
PYKOBOJICTBOM JIU/Iepa, HAIIpaBIICHHAS HA pEIIeHUe O0IIeH 3a1a4H Iy TEM TBOPUECKOTO CIIOKEHHSI
pe3yNIbTaTOB WHAMBUAYAIbHOH pabOThl YJICHOB KOMAHIbI C JCJIICGHHEM IIOJIHOMOYUN U
OTBETCTBCHHOCTH;

— TPOCKTHAs TEXHOJIOTHS - WHAMBHya bHAsI MM KOJUICKTUBHAS JESTEIBHOCTH 110 OTOOPY,
pacipe/eICHAI0 U CHCTeMAaTHU3alliA MaTepraia 1Mo ONpe/IeICHHON TeMe, B pe3ysibTare KOTOPOu
COCTaBIISICTCS TIPOCKT;

— aHaju3 KOHKPETHBIX CUTYyallui - aHalu3 pealbHBIX MPOOJIEMHBIX CUTYallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JIaCTH TPO(ECCUOHATBLHOW NEATEIHPHOCTH, M TIONCK BapHAHTOB
JYYIINX PEUICHHI;

— pa3BHUTHE KPUTHUECKOTO MBIIUICHUS — 00pa30BaTeNbHAS JEATEIbHOCTD, HAIIPABICHHAS Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOT0, PeICKCUBHOTO MBIIUICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJCH U YBUIECTh HOBBIC BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad M CUTyallUd LIMPOKO MCIOJNb3yeTcs Kak
npenojaBaTesieM, TaKk U CTYISHTaMH BO BpeMs JICKIUH, T1a0OpaTOpHBIX 3aHATUNA M aHajIu3a
pe3yJabTaTOB CaMOCTOSATEIBHON paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCICIOBAHUU H
pEIIeHUH KaKI0M KOHKPETHOH 3a/1a4il UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
paz0opa U OLEHKHU 1L1eJI0M COBOKYITHOCTU KOHKPETHBIX CUTYalUi.

KOJINYeCTBO
Hcnonbp3yemMble HHTEpAKTHBHBIE 00pa3oBaTeJbHbIE
Cemectp | Bua 3anaTus HHTEPAKTHBHBIX
TeXHOJIOI MU
4acoB
[TpakTrueckue 3aHATUS B pexumMax
JIP B3aUMOJCUCTBUS «IIPENOJABATENb — CTYACHT» U 24
«CTYAEHT — CTYJIEHT)
Hroro 24

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

Tembl, 3aaHUg U BOIPOCHI IS CaMOCTOSITENIbHON paboThl MpU3BaHBI CPOPMUPOBATH
HABBIKU IIOHCKA I/IH(i)OpMaHI/II/I, YMEHUA CAMOCTOATCIBHO PpacCllrupiaTb U YFJ'IY6J'ISITI) 3HaHHA,
MOJTyYEHHBIE B XOJI€ JICKIIMOHHBIX M MPAKTUYECKUX 3aHITHA.

[Toxxon pa3dopa KOHKPETHBIX CUTYAIM IIMPOKO MCTIOIB3YETCS KaK MPETNo1aBaTesieM, TaK
U CTYJICHTaMH TIPH MPOBEICHUH aHAlIN3a Pe3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

HHS[ JUI ¢ OrpaHMYC€HHBIMH BO3MOXXHOCTAMU 3A0POBbBA MPCAYCMOTPEHA OpraHuU3alusa
KOHCYJBTAIMH ¢ UCMIOJIb30BAHUEM DIIEKTPOHHOU MOYTHI.

Jnst muu ¢ HapyIeHUAMU 3pEHHUS:

— B Iie4yaTHOU popme yBeTHUeHHBIM MIpUPTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlyist U1 ¢ HapyIISHUSIME CITyXa!

— B IIeYaTHOU (opme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

Jlnst an ¢ HapyIeHUsAMH OITIOPHO-ABUTATEIBHOTO AIIapaTa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnst nun ¢ orpaHU4EeHHBIMM BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3ALMs
KOHCYJIBTAIMH C UCIIOJIb30BAHHEM DIICKTPOHHOMN TTOYTHI.

JlaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.



1. OHeHO‘IHbIe U METOAUYECKHUE MaTepHAJIbI
4.1 OueHouyHble cpeAcTBA IS  TeKyllero KOHTPOJSI  YCIeBAeMOCTH U
NPOMEKYTOYHOM aTTecTANU

OrneHOUYHBIC CpEICTBA IMpPEIHA3HAYEHBI /IS KOHTPOJS M OIECHKH 00pa30oBaTEIIbHBIX
JOCTIDKEHUH OOYYaroIIuXCs, OCBOMBIIMX TNPOTrpaMMy Y4eOHOW TUCHHMIUIHHBI «MeTombl
MIPOrPaMMHPOBAHHSI.

O1cHOYHBIC CPENICTBA BKIFOUACT KOHTPOJIBHBIC MAaTEPUAIIbI ISl IIPOBEICHHUS TEKYIIero
KOHTPOJIA B (opMe TECTOBBIX 3a/JlaHUl, PA3HOYPOBHEBBIX 3aJaHH, W MPOMEKYTOUYHOM
aTTecTamuu B GopMe BOIPOCOB U 3aJIaHUH K 3a4ETy M IK3aMEHY.

OrneHOYHBIC CpEACTBA JUIsl WHBAIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH

3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUIAM | JIUIIaM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOTIOJIHUTEILHOE BPEMS JIJIS IIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU MPOIIECTYyPHI OIICHUBAHKS PE3yJIbTATOB OOYUYCHHUS WHBAIHJIOB U JIUI C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATbHBIMUA OCOOCHHOCTSIMU;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI
W UWHBAJIWJIOB TMpOLEypa OICHUBAHUSA pE3YJIbTaTOB OOYYECHUS IO JUCIHUIUIUHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oneHWBaHUs Pe3yJbTATOB OOYUYCHHS] MHBAIWIOB U JIWI] C OTPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOMYJIIO) TPEIyCMAaTPUBACT IPEIOCTABICHHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 3J0POBbSI M BOCTIPHUSATHUS
uHbopMaIuu:

JIJist TUIT ¢ HApYIICHUSIME 3PCHUS

— B IeYaTHOW (hopMe YBEITMYCHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyTIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

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

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeﬁ H HpOMe?l(yTO'lHOﬁ aTTeCTallumn

HaumenoBanue
Kontpomupyemsie .
Ne Kon xoHTpoaupyeMoii KoMneTeHInu OIICHOYHOTO CPEJICTBA
paszensl (TeMbl)
n/n * (nnu ee yactu) . IIpomexxyTouHas
JCLUTITHHBI Texymuii KOHTPOIIb
aTTecTalys
na-1.yK-1
Na-2.YK-1
JIuHeHbBIE Na-3.YK-2 Konumponvnuvie
Na-4.YK-2 3adanus 1-4
1 JUHAMUYECKUE VIJI-1.OTIK-2 Budaniis Onst Bonpoc Ha]_g
MH(OPMALHOHHBIC N1-2.0I1K-2 camocmosmenviozo | O OHMENe
CTPYKTYPBI nJ-3.0IK-2 pewenua 1-10
WJ-1.I1K-3
WJI-2.11K-3




UJI-1.YK-1

UJI-2.VK-1
. Ua-3.YK-2 Konmponvnwie

JIuneiinsie WJ1-4.VK-2 sadanus 5-7 3
AByHanpasiaeHHsle | U/I-1.011K-2 3adanus ons agzﬁdo;za 417
CBSI3HBIC CITHCKH N1-2.0I1K-2 CAMOCIOSIMENLHO20

Nna-3.0IK-2 pewenus 11-17

nJ-1.11K-3

NJ-2.J1K-3

na-1.YK-1

na-2.YK-1

Na-3.YK-2 Koumpononoie

N1a-4.YK-2 sadanus 8-9
Koubnessie W/1-1.0I1K-2 3aoanus onn Bonpoc na
CIHCKH N/1-2.0I01K-2 camocmosmenviozo | O HMENE 241

W-3.0I0K-2 peuwerus 18-22

nJ-1.11K-3

nJ-2.11K-3

nJa-1.YK-1

na-2.YK-1

na-3.YK-2 Konmponvuvie

N1I-4.YK-2 3a0anus 10-12
HpouraHeIe WJI-1.0I1K-2 3aoanus ona Bonpoc na 2
ACPCBBA W1-2.0I1K-2 camocmosmenvnozo | 0 MENe 18-21

N-3.0I01K-2 peuwenus 23-33

WJI-1.TTK-3

WJ1-2.TIK-3

nJ-1.YK-1

NJa-2.YK-1

Na-3.YK-2 Koumponvrule

Na-4.YK-2 3adanus 13-14 Bonvoc na
Daiinbl UJ1-1.0TIK-2 3aoanus on P

WA-2.0I0K-2 camocmosmenvrozo | O OHMENe 22-24

nJ-3.0IK-2 pewenus 34-38

na-1.11K-3

NJ-2.11K-3

na-1.YK-1

NJ-2.VK-1

Na-3.YK-2 Konmponvhotre

N1I1-4.YK-2 3a0anus 15-18 Bonpoc na
KonTelinepol NJI-1.0TIK-2 3aodanus ons ks a]jw one 25-35

N/11-2.0I1K-2 CamocmosimenbHo20

N-3.0I0K-2 peuterus 39-52

nJ-1.11K-3

NJ-2.11K-3

nJ-1.YK-1

nJa-2.YK-1

na-3.YK-2 Konmponvhuvie

NI-4.YK-2 3a0anus 19-20
O6pabotka NJI-1.0I1K-2 3aoanus ona Bonpoc na
rpa<b013 N1-2.0I1K-2 camocmosmenviozo | OO HMENE 36-42

N-3.0I1K-2 peuwenus 53-57

nJ-1.11K-3

WJ-2.J1K-3

Ioka3aTeu, KPpUTEPHHU H LIKAJIA OLEHKH C(DOPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBie HNOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLIUN IJIaHUPYEMBbIM

pe3yabTaTaM 00YYCHHUS U KPUTEPHUSIM HX OIICHUBAHUS (OLICHKA: YIOBJIETBOPUTEIBLHO /3a4TEHO):




YK-1

Crnoco0eH ocymiecTBJIATh MOUCK, KPUTHYECKUI aHAJM3 M CHHTe3 MH(popmanum,
NPUMEHSATh CHCTEMHBIH IOAX0/ 1JIsl pellIeHHs MOCTABJIEHHBIX 32124

HJl-1.YK-1 Ocywiecmenaem nOUCK HeoOX00uUMOU UHPoOpmayuu, Onupasaco Ha

3Hamb.
ymemb:

gnaoems:

pe3ynbmamsl AHAIU3A NOCMABIEHHOU 3a0auu
Cospementvie 06beKMHO-0PUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
IIposooums ananu3z ucnoanenus mpebosaHutl
Bepuguyuposamoe cmpykmypy npoepammnozo kooa
Bepugurayuss  cmpyxmypor  npoepammnozo  kooa  HC  omHocumenvbHo
apxumexmypuol UC u mpebosanuii saxazuuxa k UC

H/[-2.YK-1  Bovioupaem onmumaivHulii 6ApUAHM DEUICHUA 3A0a4U, APZYMEHMUPYA CEOUl

3HATb:
YMETh:

BJTAZTETh

YK-2

evlO0p
Cospemennvie 00bEKMHO-OPUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Buvipabamvieams éapuanmul peanruzayuu mpeb6oanuii
Bepuguyuposame cmpykmypy npoepammno2o kooa
Oyenka u coenacoganue cpoko8 8biNOJHEeHUs NOCMABIEHHbIX 340aY

Bepugpuxayus cmpykmypul npocpammuozo kooa UC omuocumensrno apxumexmypbi
HC u mpebosanuii 3akazuuxa k UC
Crnoco0eH onpenejsitTb KpPYr 3aja4 B paMKax MOCTABJIEHHOH 1eJiM U BbIOMPATH
ONTHUMAJbHBbIE CIIOCO0bI MX PellleHHs], HCXO/S U3 1eliCTBYIOIIMX PABOBBIX HOPM,
HMEIOIIMXCH PecypcoB H OrPAHUYeHU I

HJ/I-3.YK-2 Hcnonvzyem npunyunst RnpoeKmMHOU Memooo102uu 011  peuleHus

3HAmMbs.

ymemb:

gnaoems:

npogheccuonanvnuix 3a0ay
Memooonoeuu  pazpabomku  npocPAMMHO20 — obecneyeHuss U  MexXHOI02UU
npoOCSPAMMUPOBAHUSA
Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOa
Lenu u 3a0auu npoOOUMBIX UCCIE008aAHUL U PA3PAOOMOK
Boipabamvieamsv eapuanmel peanuzayuu mpebosanull
IIposooums oyenky u 0b60ochosanue peKkoOMeHOYeMbIX peuleHull
Ananusz 603modrcHocmell peanuzayuu mpebosanull K NpocpamMMHOMY 00ecnedeHuro
Oyenka épemenu u mpyooemMKOCMU peanusayuy mpebo8aHuil K npoepammHOMy
obecneueHuro
Coop, obpabomka, aunanuz u o0000WeHUe NEPeO0BO2O OMEYeCMBEHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIowell 001acmu UCCIe008aAHUL
LeamenvHocmy, HanNpasieHHas Ha peuleHue 3a0ay aHaIUmuyecKko2o xapakmepad,
npeononazanwux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peueHus 3a0ay

H/[-4.YK-2  Buvioupaem onmumanwvHolii CHOCOO peuieHUsn 3a0au, UMEIWUXCA pecypcos U

3HATh:

YMETh:
BJIAJIETH

OIIK-2

02pAHUYEHUIl, OUEHKU PUCKO8 HA OCHO8E NPOEKMHO20 UHCIMPYMEHMAPUsL

Memooonoeuu  paspabomku  npoepamMmHozo  obecnevenus U  MEXHOIO2UU

NPOCPAMMUPOBAHUSA

Huempymenmot u memoOost sepughuxayuu cmpykmypbl BpOSpaAMMHO20 KOOd

Lenu u 3a0auu npooOUMbLX UCCIe008aHUL U PA3PAOOMOK

Buipabamvieame sapuanmul peanuzayuu mpebdosanuii

Coop, obpabomka, anamuz u 0000UleHUE NEPeO0BO2O OMEUeCMBEHHO20 U

MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008anull

HesmenvHocmy, HanpasienHas HA peuleHue 3404y AHATUMUYECKO20 Xapakmepad,

npeononazanwux 6b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
Cnoco0eH npuMeHsThL COBPEeMEHHbI MaTeMaTHYeCKNH annapar, CBA3aHHbI ¢
NPOEKTHPOBaHUEM, PpPa3padoTKOH, peaau3anveil W OIEHKONH KavyecTBa
NPOrPaMMHBIX TPOAYKTOB H MPOrpaMMHBIX KOMILUIEKCOB B Pa3HYHBIX
00J1aCTSIX YeJI0BEYECKOI 1eATeTbHOCTH



HJ/[-1.0IIK-2 Cnocoben npumenHamv CUCHEMHbII HOOX00 K AHATU3Y HPEOMEmHOU
(npobaemnoit) oonacmu, eviaenenuto mpevosanuii kK HC

3HAMDb: Lenu u 3a0aqu npoOOUMBIX UCCIEO08AHUL U PA3PAOOMOK
Memoowvi nposedenus dKkcnepumMenmos u HabaoeHull, 060owenus u 0opabomxu
ungopmayuu

ymems: IIposooums ananusz ucnonnenuss mpebosanuil

Hcnonwvzoeams cywecmsyrowue munogule peuleHus U uabioHbl RpoeKmupoaHus.
NPOCPAMMHO20 0OecneyeHuUs
e1a0emny: Ananuz 603modicHocmell pearusayuu mpebo8anull K npOSpamMmMHOMY 0becnedenuio
Paspabomxa, u3zmenenue u coenacoganue apxumexkmypvbl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus
IIpoexmuposeanue cmpykmyp OaHHbIX
Paspabomxa cmpyxkmypol npoepammrnoco kooa UC
Coop, obpabomka, aunanuz u o000OWeHUe pe3YTLIMAMOE IKCHEPUMEHMO8 U
uccnedosanuil 8 coomeemcemayruelt 001acmu 3HaHull
HeamenvHocmy, HaNpasieHHas Ha peulerHue 3a0ay aHAIUMUYecKko2o0 xapakmepad,
npeononazanuyux 8blO0p U MHO2000pasue akmyaibHblX Cnocob08 peueHus 3a0ay
HJ/[-2.0IIK-2 Ilpumensem coepemeHHblil MaAmMeMamuiecKuil annapam npu nocmpoeHuu
Mooeell 8 pa3nuiuHbIX 001ACmaAX 4en06e4ecKoll 0esameabHOCHmu
3Hamy. Bosmoorcnocmu  cospemennbix U NEPCHEKMUBHbIX — CPEOCME  pa3pabomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCms
Memooonocuu  pazpabomku  npOPAMMHO20 — obecneyeHus U  MexXHOI02UU
npOCPaAMMUPOBAHUSL
Teopus 6a3 danHbIx
Lenu u 3a0auu npooOUMbLX UCCIe008aHUL U PA3PAOOMOK
Memoowsl nposederus IKCnepuMerHmos u HaonodeHutl, 0000ueHus U 0opabomxu
unghopmayuu
ymems: Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Hcnonvzoeams cywecmsyrowue munogule peuleHus 1 wmabiloHbl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHs.
enademn: Ananuz 8o3modrcHocmell peanrusayuu mpebo8aHull K npo2pamMmHoOMy obecnedenuio
Paspabomxa, usmenenue u coenacosamue apxumexmypvi HpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyeHus
IIpoexmuposanue cmpykmyp OaHHbIX
Paspabomxa cmpykmyper npoepammnozo kooa UC
Coop, obpabomxka, aumanu3 u 00006wWeHUe pe3yTbMaAmos 3KCNEPUMEHMO8 U
uccnedosanull 8 coomeemcemayroujeli 001acmu 3HaHull
JeamenvHocmy, HANPasieHHas Ha peuleHue 3a0ay aHAIUMUYecKo2o xapakmepd,
npeononazanuux 8b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peueHus 3a0ay
HJI-3.0IIK-2 Apcymenmuposano npumensem mMemoosbl NPOCKMUPOBAHUS, PAZPAOOMKU U
peanuzayuu NPoOZPaAMMHBIX HPOOYKMOE U RNPOZPAMMHBLIX KOMNJIEKCO8 6
PAa3nuuHbBIX 001ACmAX 4el06e4ecKoll 0eameabHoOCmu
3HAMb! Bosmoorcnocmu cywecmayiowjeri npocpammHo-mexHuyecKoll apxumexkmypul
Boszmoocnocmu  cospeMeHHblX U NEPCHeKMUBHbIX — CPeocm8  pa3pabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memoodonozuu  paspabomku  npocpamMmHo2o obecnedeHuss U  MEXHOIO2UU
npPOSPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHLIX
Hncempymenmot u memoowvt npoexmupoganus u ouzavina MC
Lenu u 3a0auu npooOUMBLX UCCIE008aAHUL U PA3PAOOMOK



Memoovl u cpedcmea nAAHUPOBAHUSL U OP2AHUZAYUU UCCIE008AHUL U pA3PADOOMOK
Memoowvi nposedenus dKcnepumMenmos u HabaoeHull, 0000wenus u 0opabomxu
ungopmayuu

ymemb: Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Hcnonvzoeams cywecmsyrouue munogule peuleHus U uabioHbl RpoeKmupoaHs.
NPOCPAMMHO20 0OecneyeHuUs
Bepuguyuposamoe cmpykmypy npoepammnozo kooa
e1adems. Paspabomxa, u3zmenenue u coenacoganue apxumexkmypvl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus
Paspabomra cmpyxkmypul npoepammnozo kooa UC
Bepugurkayus  cmpyxmypor  npoepammuoco  koda HC  omunocumenvho
apxumexmypuol UC u mpebosanuii saxazuuxa k UC
Coop, obpabomka, aumanu3 u 0000weHUe pe3VTLIMAMOE IKCNEPUMEHMO8 U
uccredosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHUl
Heamenvnocmo, HanpasieHnas HA peuleHue 3a0ay AHATUMUYECKO20 Xapakmepa,
npeononazanuux 66100p u MHO2000pasue aKmyaibHbIX CHOCO008 peluleHUs 3a0ay
IK-3 Cnoco0eH npuMeHSATh COBpPeMeHHble HH(POPMALMOHHbIE TEXHOJOTHU TPHU
NMPOEeKTHPOBAHUM, peau3alii, OlleHKe KadecTBAa M aHAIu3a 3(¢p(PeKTUBHOCTH
MaTeMaTH4YeCKUuX MojeJeid M(WIM) MPOrpaMMHOr0 odecrevdeHus JJIsl pelieHust
3a/1a4 B Pa3JIMYHBIX MPeAMETHBIX 00J1aCTAX
HJI-1.TIK-3 Hcnonvzyem coepemennvie peuwieHus u mexHoa02uu npoeKmuposanus npu
paspadomke npozpammnozo obecneuenus
3Hamb: Bosmooicnocmu  cospemenHblx U nepcneKmMuBHuIX  Cpeocms  paspabomxu
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCmE
Memooonozuu  paspabomku  npocpammHo2o obecnedenuss U  MEXHOIO2UU
npOSPaAMMUPOBAHUSL
Ipunyunsr nocmpoenusi apxumexmypvl HPOSPAMMHO20 oObecneyeHusi U Guobl
apxumexmypul npO2PaAMMHO20 0becnedenus
Memoowbl u cpedcmea npoekmuposanusi NPOSPAMMHbIX Unmepgeticos
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Cospemennbie 06beKMHO-0OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
Cogpemennvie cmpyKkmypHbie A3blKU RPOCPAMMUPOBAHUS
Memoovl ananuza u 0600weHUs OMeuecCmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayowel 001acmu Ucc1e008aHul
ymemy: Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Koouposamyo na sazvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa
enadems. Paspabomka, u3zmenenue u coenacoganue apxumexkmypvbl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus
IIpoexmuposanue npocpammusix unmepgeucos
Paszpabomxa cmpyxkmypol npoepammnozco kooa UC
Bepuguxayuss  cmpykxmypwvr  npoepammnoco  kooa HC  omnocumenbHoO
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obHapystcennblx Hecoomeemcmeuil
HJI-2.TIK-3 Hcnonvzyem coeépemennvle A3bIKUW U CUCHEMbBL NPOPAMMUPOBAHUS,
MEeXHON02UU NPOEKMUPOAHUA NPOZPAMMHO20 00eCneyeHus
3Hamb: Bosmooicnocmu  cospemennvlx U nepcneKmMusHuIX  Cpeocms  paspabomxu

NPOCPAMMHBIX NPOOYKIMOE, MEXHUYECKUX CPeOCmE



ymemb:

enaoems:

Memooonozuu  pazpabomku  npoOPAMMHO20 — obecneyeHuss U  MexXHOI02UU
npPOCPaAMMUPOBAHUSL

Ipunyuner nocmpoenusi apxumexmypbl NpOSPAMMHO20 ObecnedeHus U 6uobl
apxumexmypul HPOCPAMMHO20 0becnedenusl

Memoovl u cpedcmea npoekmupo8anust NPOPAMMHbIX UHMepghelcos

A3biKu npoepammuposanust u pabomol ¢ Oazamu OAHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC

CogpemeHnbie 00beKMHO-0OPUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Cogpemennvie cmpyKkmypubie A3blKU NPOCPAMMUPOBAHUS

Memoowvl ananuza u 0006weHUss OMeUeCmE8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 6
coomeemcmayowell 001acmu Uccied08aHull

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

Koouposamv na sazvikax npoepammuposanus

Bepuguyuposamv cmpykmypy npoepammuozo kooa

Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecneyeHus

IIpoexmupoeanue npoecpammHuix unmepgeticos

Bepugurayuss ~ cmpykmyper  npoepammuozo  kooa HC  omnocumenbHoO
apxumexmypwvl UC u mpebosanuti 3axaszuuxa k UC

Yempanenue obnapyosicennvix necoomeemcmesuii

CootBercTBre 0230BOMY _YPOBHIO  OCBOEHUS  KOMIIETEHIIUI MJIAaHUPYEMBIM
pe3yJbTataM O0YUYCHHUS U KPUTCPHUSIM HX OICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEHO):

YK-1 Crnoco0eH ocymiecTBJIATH MOUCK, KPUTHYECKUI aHAJM3 M CMHTe3 MH(opmanum,
NPUMEHSATH CHCTEMHBIH MOAX0/ /ISl pellleHHs OCTABJIEHHBIX 32124

H/l-1.YK-1 Ocywiecmenaem nOucKk HeoOX00uUMoU UHGoOpmayuu, oOnuUpasacoL Ha
Pe3yibmamsl AHAIU3A NOCMAGIEHHOIL 3a0a4U
3Hamb. Cogpemennvie 00beKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucie A3k npoepammuposanusi C++
ymems. IIposooums ananu3z ucnonnenus mpeoosaHull
Bepuguyuposamv cmpykmypy npoepammnozo kooa Ha A3vlKe NPOSPAMMUPOBAHUSL
C++
e1adems. Bepugurxayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvho
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC
H/[-2.YK-1  Bovioupaem onmumaivHulii 6ApUAHM DEUIEHUA 3A0a4U, APZYMEHMUPYA CEOUl
evlo0p
3HATD: Cospementuvie 00bEKMHO-0OPUEHMUPOBAHHbIE SA3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yycie a3k npoepammuposanusi C++
YMETH: Buipabameisamo 6apUaHmMbl peanuzayuu mpebosarull Ha A3bIKe
npoepammuposanusi C++
Bepuguyuposamv cmpyxmypy npocpammno2o koda Ha sA3vlke NPOSPAMMUPOBAHUS
C++
BJIAZIETH  Oyenka u coenacosanue cpokos 8binoiHeHUsi NOCMABIEHHbIX 3a0ay
Bepugurxayus cmpyxmypuol npoepammnozo kooa UC omnocumenvHo apxumexmypul
HC u mpebosanuii 3axazuuxa k UC
YK-2 Cnoco0eH onpenessitb KPyr 3aJa4 B paMKax MOCTABJIEHHOM 1eJIM M BbIOMPaTh

ONTHMAJIbHBIE CIIOCO0BI MX pellleHNs], MCXOAS U3 IeliCTBYIOIIUX IPABOBBIX HOPM,
HMEIOUINXCSl PecypcoB M OrpaHuYeHHil



HJ/[-3.YK-2 Hcnonvzyem npunyunvl npoeKmMHOU  Memo00a02UU O  peuleHus
npogheccuonanvHvix 3a0au
3HAMb: Memooonozuu  pazpabomku  npPOPAMMHO20 — obecneyeHuss U  MexXHOI02UU
npOCpaAMMUPOBAHUSL
Hucmpymenmor u memoowvi epugpuxayuu CmpyKmypvl HpOSPAMMHO20 KOOAd HA
a3vike npoepammuposanusi C++
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK

yMmemb: Buipabamovisame sapuanmol peanuzayuu mpebosanuil
1Iposooums oyenky u 060CHOBaAHUE PEKOMEHOYEeMbIX PelleHUll

61a0emo: Ananusz 6ozmodicHocmelt peanuszayuu mpebo8anull K npocpamMmMHOMY 0becnedenuio
Oyenkxa eépemenu u mpyooemMKoCmu peanuzayuy mpedosanuil K npocpammHoMm)y
obecneyenuro

Coop, obpabomka, aunanuz u 0000WeHUe NEPEO0BO2O OMEYECMBEHHO20 U
MeNCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIoWell 001acmu UCCIe008aAHULL
eamenvHocmy, HaNpasieHHas HA peuleHue 3a0ay aHAIUMuUYecKko2o xapakmepa,
npeononazanuyux 8bl00p U MHO2000pasue akmyaibHblX Cnocob08 peueHus 3a0ay
H/[-4.YK-2  Bovioupaem onmumaibHulii CROCOO peuieHUs 3a0ai, UMEIOUUXCA Pecypcos
02panu4enuil, OUeHKU pUcKo8 Ha 0CHO8e NPOEKMHO20 UHCMPYMEHmMapus
3HATH: Memooonoeuu  paspabomku  npoepamMmuHozo  obecnevenus U MEXHOIO2UU
NpPOSPaAMMUPOBAHUSL
Hucmpymenmsl u memoosl sepugurayuy cmpyKmypbl HPOSPAMMHO20 KOOA HA
a3vike npoepammuposanusi C++
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
YMETH: Buipabameisamo 6apuarHmol peanuzayuu mpebosarull Ha A3bIKe
npoepammuposanusi C++
BJIAZIETH Céop, obpabomka, anaiuz u 0000ueHue nepeoosoco OmeyecmeeHH020 U
: MENCOVHAPOOHO20 ONbIMA 8 COOMBEMCMBYIowell 001acmu UCCIe008aHUlL
Jeamenvnocmo, HanpasnenHas Ha peuieHue 3a0ay AHATUMUYECKo20 Xapakmepd,
npeonoazanwux 6b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
OIIK-2 Cnoco6eH NpUMeHSTh COBPeMEHHBII MaTeMaTHYeCKHil annapar, CBA3aHHbIH ¢
NPOEKTHPOBaHMEM, Ppa3padoTKOH, peaau3anveil W OIEHKOW KavyecTBa
NPOrpaMMHBIX MNPOAYKTOB W TPOrPaAaMMHBIX KOMILUIEKCOB B PAa3JIMYHBIX
00J1aCTSIX YeJ10Be4YeCKOii 1esiTe IbHOCTH
HJI-1.0IIK-2 Cnocoben npumensamov CUCHEMHBLIL NO0X00 K aHAAU3Y HPEOMEMHOU
(npobnaemnoit) oonacmu, eviasnenuio mpevosanuii Kk HC

3HaMb: Lenu u 3a0auu npooOUMbLX UCCIe008aHUL U PA3PAOOMOK
Memoodwsl nposederus IKCnepuMerHmos u HabnodeHutl, 0000weHus U 0opabomxu
ungopmayuu

ymems: IIposooums ananusz ucnonmnenuss mpeboeanul

Hcnonwvzoeams cywecmsyrowue munogule peuleHus i wabioHvl npoeKmupo8aHus
npocSpPAMMHO20 obecneyeHus Ha A3vike npozpammuposanus C++

enademn: Ananusz 603modcHoCmell peanruzayuu mpebosanull K NpocpamMMHOMY 00ecnedeHuro
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
IIpoexmuposanue cmpykmyp OaHHbIX HA A3biKe npocpammuposarus C++x
Paspabomra cmpyxmypur npoepammnozo xooa UC na s3vike npoepammupo8ansl
C++
Coop, obpabomka, aunanuz u 0000WeHUe pe3YIbMAmos8 IKCNEPUMEHMO8 U
uccnedosanull 8 coomeemcmayrueli 001acmu 3Hanull
eamenvHocmy, HANpasieHHas Ha peuleHue 3a0ay aHaIumuyecKko2o xapakmepa,
npeononazanuyux 8bl00p U MHO2000pasue akmyaibHbix Cnocob08 peuleHus 3a0ay



HJ/[-2.0IIK-2 Ilpumensem coepemeHHbll MameMamuiecKuil annapam npu HOCHMPOeHUU

3HAMb.

ymemu:

enaoems:

Mooeineil 8 paznuuHbIX 001ACMAX YeN08€4eCKOll OesaAmeabHOCIU
Bosmoorcnocmu  cospemennbix U NEpPCHEKMUBHbIX ~ CPEOCmE  pa3pabomku
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  pazpabomku  npPOZPAMMHO20 — obecneyeHuss U  MexHOI02UU
NPOSPAMMUPOBAHUS HA sA3bIKe npocpammuposarusi C++
Teopus 6a3 oanHbix
Lenu u 3a0auu npo8OOUMBLX UCCIE008aAHUL U PA3PAOOMOK
Memoowbl nposedenus IKCnepumMenmos u HaoaodeHutl, 000o0weHus U 0opabomKu
unghopmayuu
Buvipabamvieams ~ eapuanmul  peanusayuu  mpeOO8aHuu  Ha  A3bIKe
npoepammuposarnus C++
Hcnonvzoeams cywecmsyrouue munogule peuleHus u uabioHvl RpoeKmupoaHs.
NPOSPAMMHO20 0becneyeHUs.

Ananuz 6osmodcnocmell peanuzayuu mpebosanull K NpoSpamMMHOMY 06ecnedeHuro
Paspabomra, usmenenue u coenacosamue apxXumexmypvl NnpOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus Ha a3vike npoepammuposanus C++

IIpoexmuposeanue cmpykmyp OaHHbIX HA A3bIKe npocpammuposanus C++
Paspabomra cmpyxmypsr npoepammnozo xooa UC Ha sizbike npoepammuposanst
C++

Coop, obpabomka, aumanu3 u 0000weHUe pe3VILMAMO8 dKCHEPUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaHul

HesmenvHocmy, HANPAasIeHHas HA peuleHue 3a0ay AHATUMUYecKo2o Xapakmepd,
npeononazanuux 66100p u MHO2000pasue aKmyaibHbIX CHOCO008 pelleHUs 3a0ay

HJI-3.0IIK-2 Apcymenmuposano npumensem mMemoosbl NPOCKMUPOBAHUs, PAZPAOOMKU U

3HAMb.

ymemb:

enaoems:

peanuzauuu nPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNIAEKCOE &

PAa3nuuHbIX 001ACmAX 4en06e4ecKoll 0eameapbHoCmu
Bosmoorcnocmu cywecmeyoweii npoepammHo-mexHudecKkol apxumeKmypol
Bosmooicnocmu  cogpemeHHbIX U NepCneKmuHblX  cpeocms  paspabdomku
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku  npocpamMmHo2o obecnedenuss U  MEXHOIO2UU
npOSPaAMMUPOBAHUSL
A3viku npocpammuposanusi u pabomsl ¢ 6a3amMu OAHHBIX, 8 MOM HUCTE A3bIK
npoepammuposarnus C++
HUncmpymenmol u  memoovl npoekmupoganuss u ousauna HWC wna sa3vike
npoepammuposarnus C++
Lenu u 3a0auu npooOUMBLX UCCIE008aHUL U PA3PAOOMOK
Memoovl u cpedcmea nAAHUPOBAHUSL U OP2AHUZAYUU UCCIE008AHUL U pA3PADOOMOK
Memoowvi nposedenus sxcnepumenmos u Habaroenul, 000owenus u 0opabomxu
ungopmayuu
Buvipabamseieams eapuanmol peanuzayuu mpeoosanuti
Hcnonvzoeams cywecmsyrowue munogule peuleHus U uabioHbl RpoeKmupoaHsl
NPOSPAMMHO20 0becneyeHus Ha a3vike npozpammuposanus C++
Bepuguyuposame cmpyxmypy npoepammno2o Ko0a Ha A3blKe NPOSPAMMUPOBAHUSL
C++
Paspabomxa, usmenenue u coenacosamue apxumexmypvl HpPOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecneyeHus
Paspabomxa cmpyxkmypwi npoepammnozo kooa UC Ha a3vike npocpammuposarus
C++



Bepuguxayuss  cmpyxmyper  npoepammuozo  kooa HC  omnocumenbHoO
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC

Coop, obpabomka, aunanuz u 0000WeHUe pe3YIbMAmMos8 3IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcmayruelt 001acmu 3Hanull

HeamenvHocmy, HANpPasieHHas HA peuleHue 3a0ay aHaIUmuUyecKko2o xapakmepa,
npeononazanuyux 8blO0p U MHO2000pasue akmyaibHblX Cnocob08 peueHus 3a0ay

IK-3 CnocoGeH NpUMEHSTH COBpeMeHHble HH(POPMALMOHHBbIE TEXHOJOTHMU MPH
NPOEKTHPOBAHNH, PeaTu3aluy, OleHKe KayecTBa W aHAIU3a 3 (PeKTHBHOCTH
MaTeMAaTH4YeCKUX Mojesiell M(MIu) MpPOrpaMMHOro odecrnevyeHus AJsl pelieHus
32/1a4 B Pa3JIMYHBIX NPeIMETHBIX 00J1aCTAX

HJI-1.ITK-3

3HAMbs.

ymemb:

gnaoems:

HJT-2.1TK-3

3HAmMbs.

Hcnonvzyem cospemennvle peuieHus u mexHono2uu nPoOeKmupo8anus npu
paspadomke npozpammnozo obecneuenus
Bosmoorcnocmu  cospemennbix U NEPCHEKMUBHbIX  CPEOCm8  pa3pabomku
NPOCPAMMHBIX  NPOOYKMOS, MEXHUUECKUX Ccpeocms, 6 mMOoM Hucie SA3bIK
npoepammuposanus C++
Memoodonozuu  paspabomku  npocpamMmHo2o  obecnedeHuss U  MEXHOI02UU
NPOSPAMMUPOBAHUS HA A3bIKe npocpammuposanusi C++
Ipunyunsr nocmpoenusi apxumexmypvl HpPOSPAMMHO20 0bOecneyeHus U Guobl
apxumexmypuvl NPOCPAMMHO20 0becnedenusl
Memo0wbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmepgheticos
AH3viku npozpammuposanusi u pabomsl ¢ 6a3amMu OAHHBIX, 8 MOM HUCIE A3bIK
npoepammuposarnus C++
HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC
Cogpemennbie 00beKMHO-0PUEHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yyce a3k npoepammuposanusi C++
Cogpemennvie cmpyKmypHvle SA3bIKU HPOSPAMMUPOBAHUS, 8 MOM HUCIe SA3bIK
npoepammuposarnus C++
Memoow ananuza u 0006weHUs OMeUeCmE8eHHO20 U MENCOYHAPOOHO20 ONbIMA 6
coomeemcmayoujeti 001acmu ucciedo8anull
Buvipabamseieams eapuanmol peanuzayuu mpeoosanuti
Koouposame na sazvikax npoepammuposanus Ha sA3vike npoepammuposanus C++
Bepugduyuposamo cmpyxmypy npoepammno2o Kooa Ha A3blKe NPopamMMUpo8aHus
C++
Paspabomxa, uzmenenue u coenacoganue apxumexkmypvl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmupoeanue npocpammuvlx uHmepgelcos Ha A3bIKe NPOSPAMMUPOBAHUSL
C++
Paspabomxa cmpyxmypur npoepammnozo xooa HUC na szvike npoepammupo8ansl
C++
Bepugurxayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvho
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obHapystceHHblx Hecoomeemcmeuil
Hcnonvzyem coepemenHvle A3bIKU U CUCHIEMbL  RPOPAMMUDPOSAHUA,
MexXHO102UU RPOEKMUPOBAHUA NPOZPAMMHOZ20 00ecneyeHus
Bosmooicnocmu  cogpemenHbIX U NepCcneKmuHulX  Cpeocms  paspadomiu
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPEOCmE
Memoodonozuu  paspabomku  npocpamMmHo2o obecnedeHuss U  MEXHOIO2UU
npPOSPaAMMUPOBAHUSL
Ipunyunsr nocmpoenusi apxumexmypvl HPOSPAMMHO20 0bOecneyeHusi U Buobl
apxumeKmypul npo2pamMmHo20 obecnedenus



ymemb:

gnaoems:

Memoouvl u cpedcmea npoekmupo8aHus RPOSPAMMHBIX UHMeEPDELCO8, 8 MOM YUCIe
A36IK npoepammuposarus C++

A3viku npoepammuposanus u pabomsl ¢ 0A3aMu OAHHBIX, 8 MOM YUCILE A3bIK
npoepammuposarnus C++

Hucmpymenmoi u memoowvt npoekmuposanus u ousauna UC, ¢ mom yucie A3bik
npoepammuposarnus C++

Cogpemennvie 00beKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUS, 8 MOM
yucie A3vlKk npoepammuposarus C++

Coepemennvie cmpykmypHvle A3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCAE SA3bIK
npoepammuposarnus C++

Memoovl ananuza u 0600weHUs. OMeUeCmB8eHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayowel 001acmu Ucc1e008aHull

Buvipabamvieams éapuanmul peanruzayuu mpe6o8anuii

Koouposamv na a3vikax npocpammuposanus, 6 mMOM Yucie Ha A3bIKe
npoepammuposanus C++

Bepuguyuposamv cmpykmypy npoepammnozo kooa Ha A3blKe NPOSPAMMUPOBAHUS
C++

Paspabomxa, u3zmenenue u coenacoganue apxumexkmypvi HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus

IIpoexmupoeanue npocpamMmuvlx uHmepgeucos Ha A3biKe NPOSPAMMUPOBAHUSL
C++

Bepugurayuss ~ cmpykmyper  npoepammunozo  kooa HC  omnocumenbHoO
apxumexmypol MUC u mpebosanuii 3axazuuxa k HC, 6 mom uucie s3bIK
npoepammuposanus C++

Yempanenue obnapysicennvix Hecoomeemcmesuii

CootBercTBe HPOJABHMHYTOMY VPOBHIQ OCBOEHUS KOMIETEHLMH IJIaHUPYEMBbIM
pe3ysbTataM oO0ydeHHs U KPUTEPUSAM HX OIICHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

YK-1 Crnoco0eH ocymiecTBJIATH MOUCK, KPUTHYECKHUI AaHAJIHU3 M CHHTe3 MH(opmanum,
NPUMEHATH CUCTEMHBIH MOAXO0/ AJisl pellieHus MOCTABJEHHBIX 32124

HT-1.VK-1
3HAm»v.

ymemu:

enaoems:
H/T-2.YK-1

3HATh:
YMETh:

BJIAJIETH

Ocywiecmenaem noucKk HeoOX00uUMou UHGoOpmayuu, oOnuUpaacoL Ha
Ppe3yibmamsl AHaAIU3a NOCMAGEHHOI 3a0a4u
Cogpemennvie 00beKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucie A3k npoepammuposanusi C++
IIposooums ananuz ucnonmHeHuss mpebo8anull Ha BbICOKOM NPODeCcCUOHATbHOM
YposHe
Bepuguyuposame cmpyxmypy npoepammno2o Kooa Ha A3bike NPoSPaAMMUPOBAHUS]
C++
Bepuguxayuss ~ cmpykmypor  npoepammHnozo  kooa HC  omuocumenvHo
apxumexmypwvl UC u mpebosanuii saxaszuuxa k UC
Buioupaem onmumanvholii eapuanm peuwieHus 3a0auu, apeymeHmMupys ceou

6b100p
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL
Buipabamuisame sapuanmsl  peanusayuu mpebosanuti Ha  A3bIKe

npoepammupoganusi C++ Ha 6b1cOKOM NPOheccuoHarbHOM YposHe
Bepuguyuposamv cmpyxmypy npocpammnoz2o kooa Ha A3vlke NPOSPAMMUPOBAHUS
C++

Oyenxa u coenacosanue CpoKos blNOIHEeHUsL NOCMABLEHHbIX 340a4

Bepugurxayusi cmpyxmypol npoepammnozo kooa UC omnocumenvro apxumexmypuol
HC u mpebosanuii 3axazuuxa k UC



YK-2 Crnoco0eH onpeneasiTb Kpyr 3aJa4 B paMKaxX MOCTABJIEHHOH LeJIM U BbIOUPATH
ONTHMAJIbHbIE CIIOCOOBI X PeLeHHs, HCXO0/sl U3 AelCTBYIOLIHX NIPABOBBIX HOPM,
HMEILINXCS PecypcoB M OrpaHHYeHHit

HJ/I-3.YK-2 Hcnonvzyem npunyunst RNpOeKMHOU Memooo102uu 011 peuleHus
npogeccuonanvhuvix 3a0ay

3Hamb: Memoodonozuu  paspabomku npocpamMmHo2o obecnedeHus U  MEXHOI02UU
npOSPaAMMUPOBAHUSL

Hnempymenmor u memoost @epuguxayuu cmpykmypbl HpoSpAMMHO20 K004 Ha
sa3vike npoepammuposanus C++
Lenu u 3a0auu npo8OOUMBLX UCCIE008aHUL U PA3PAOOMOK
ymemu: Buvipabamvieams ~ eapuanmel  peanruzayuu  mpeOO8AHUU ~ HA  BbICOKOM
npogeccuoHanbHoM yposHe
I1Iposooums oyenky u 060cHosanue peKOMEeHOYeMbIX peuleHutl
enadems. Ananuz 8o3modicHocmell pearusayuu mpebo8aHull K npopammHoOMy obecnedenuio
Oyenka épemenu u mpyooemMKOCMU pearusayuy mpebo8aHuil K npocpammHOMY
obecneyeHuo
Coop, obpabomka, aunanuz u 0000WeHUe NEPEO0BO2O OMEYECMBEHHO20 U
MeNCOYHAPOOHO20 ONbiMma 6 COoOmeemcmaywel 001acmu UcCCie008aHull Ha
8bICOKOM NPOPECCUOHATLHOM YPOBHE
Heamenvrocmo, Hanpasiennas Ha peuleHue 3a0ay AHATUMUYECKO20 Xapakmepa,
npeononazanuux 66100p u MHO2000pasue aKmyaibHbIX CHOCO008 pelleHUs 3a0ay
H/[-4.YK-2  Bouioupaem onmumanbHulii CROCOO peuwieHUsn 3a0ay, UMEHOUUXCA Pecypcos
02paHu4enull, OUeHKU PUCKO8 Ha OCHOBE NPOEKMHO20 UHCMPYMEHMapus
3HATD: Memooonocuu  pazpabomxu  nNpocpAMMHO2O0 — obecneveHuss U MEeXHONOSUU
npOCPaAMMUPOBAHUSL
Huempymenmor u memoowl epuguxayuu CmpyKmypvl NpOSPAMMHO20 K004 HA
sa3vike npoepammuposanusi C++
Lenu u 3a0auu npooOUMbLX UCCIE008aAHUL U PA3PAOOMOK
YMETH: Buipabamvisams 8apuanmul  peanuzayuu mpebo8aHull Ha A3biKe
npoepammuposanusi C++ na 6b1cOKOM NPogheccuoHarbHoOM yposHe
BJIAJIETH Coop, obpabomka, anamu3 u 0000weHue nepedosoco OmeyecmeeHHo20 U
: MENCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 001acmu UCC1e008aHUl
Heamenvnocmy, HanpasnienHas Ha peuteHue 3a0ay AHATUMUYECKO20 Xapakmepad,
npeononazarnwux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
OIIK-2 CnocoGeH NpUMeHSTh COBPEMEHHbII MaTeMaTHYeCKHIl annapart, cBSI3aHHbII ¢
NPOCKTHPOBaHMEM, Ppa3paldOTKOM, peaau3anMedl W OLEHKOH KayecTBa
NPOrpaMMHBIX TMPOAYKTOB W TMPOrpaMMHBIX KOMILUIEKCOB B Pa3iHYHbIX
00J1aCTAX YeJI0BEYECKOM 1eATeJIbHOCTH
HJ/[-1.0IIK-2 Cnocoben npumenams cucmemuuvlii nOOX00 K aHATU3Y NPEOMEMHOU
(npoonemmnoit) oonracmu, eviagnenuto mpevosanuit kK HC

3HAMD: Lenu u 3a0aqu npooOUMBIX UCCIE008aHUL U PA3PAOOMOK
Memoowvi nposedenus dKkcnepumMenmos u HabIoeHull, 0000wenus u 0opabomxu
ungopmayuu

ymemu: IIposooums ananus ucnoanerus mpebo8aHUll HA BbICOKOM NPOPEeCcCUOHATbLHOM
VposHe

Hcnonvzosams cywecmsyrowue munoguvle peuieHus u uadbioHvl npoOeKmupo8anHus
NPOCSPAMMHO20 0becneyeHus Ha A3vike npozpammuposanus C++

enadems. Ananuz 8o3modrcHocmell peanrusayuu mpebo8aHull K npocpamMmHoOMy obecnedeHuio
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus: Ha 8bICOKOM NPOPDECCUOHATLHOM YPOBHE
IIpoexmuposanue cmpykmyp 0aHuwix Ha sA3vike npocpammuposanus C++x



Paspabomra cmpyxmypur npoepammnozo xooa UC na s3vike npoepammupo8ansl
C++ Ha svicokom npogheccuonanvHom ypoeHe

Coop, obpabomka, aunanuz u 0000WeHUe pe3YIbMAmMos8 3IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcmayruelt 001acmu 3Hanull

HeamenvHocmy, HANpasieHHas HA peuleHue 3a0ay aHATUMUYecKko2o xapakmepada,
npeononazanuux 8blO0p U MHO2000pasue akmyaibHbiX Cnocob08 peueHus 3a0ay

HJ/[-2.0IIK-2 Ilpumensem coepemeHHblll MameMamuiecKuil annapam npu nocmpoeHuu

3HAMb.!

ymemb:

gnaoems:

Mooeneil 8 paznudHbIX 001ACMAX Ye108€4eCKOll OesAmenbHOCIU
Bosmoorcnocmu  cospemennbix U NEPCHEKMUBHbIX — CPEOCME  pa3pabomku
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memooonocuu  pazpabomku  npOPAMMHO20 — obecneyeHuss U  MexXHOI02UU
npocpammuposanusi Ha  sA3vike  npoepammuposanusi C++  Ha  evicokom
npogheccuoHaIbHOM YposHe
Teopus 6a3 oanuwix
Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowvi nposedeHnus dIKCnepumMenmos u HabIoeHull, 0000weHus U 00pabomxu
ungopmayuu
Buvipabamvisams ~ 6apuammul  peanusayuu  mpeOosaHuil  HA  A3bIKE
npoepammuposanus C++ Ha 8bicoOKoM npogheccuonanbHoMm yposHe
Hcnonvzoeams cywecmsyrouue munogule peuieHus 1 wabiloHbl npoeKmupo8aHus.
NPOSPAMMHO20 0becneyeHuUst Ha 8bICOKOM NPOPDECCUOHATLHOM YPOBHE
Ananusz 603modcHoCmell peanuzayuu mpebosanull K NpoSPAMMHOMY 00ecnedeHuro
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus Ha A3vike npozpammuposanus C++
IIpoexmuposanue cmpykmyp OaHHbIX HA s3bIKe npocpammuposanusi C++
Paspabomxa cmpyxmypur npoepammnozo xooa HUC na szvike npoepammupo8ansl
C++ Ha svicokom npogheccuonanvHom ypoere
Coop, obpabomka, aunanuz u 0000wWeHUe pe3YTbMamos 3IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcemayroujelt 001acmu 3Hanull
LeamenvHocmy, HanNpasieHHas Ha peuleHue 3a0ay aHaIUuMmuyecKko2o xapakmepad,
npeononazanwux 8bl00p U MHO2000pasue akmyaibHblx Cnocob08 peueHus 3a0ay

HJ/[-3.0IIK-2 Apzymenmupoeano npumeHsen Memoobl NPOeKmMuUpoeanus, papadbomku u

3HAmMbs.

ymems.

peanuszayuu NPOZPAMMHBIX HPOOYKMOE U HPOZPAMMHBIX KOMNJIEKCO8 6
PAa3IUYHBIX 00IACMAX Ue106e4eCKOU 0eAmeabHOCmU
Boszmooxcnocmu cywecmeyrowell npocpamMmHO-MexXHUYecKoll apXumeknmypbol
Bosmoorcnocmu  cospemennvix U NepCNeKMUBHbIX  CPeoCms  pazpabomku
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  pazpabomku  npocPaMmMHO20 — obecneyeHus U  MexXHOI02UU
NnpOCPAMMUPOBAHUS
A3biKu npozpammuposanus u pabomvl ¢ 06A3aMu OAHHBIX, 6 MOM YUCILE A3bIK
npoepammuposanus C++
Hncempymenmol  u  memoowvt  npoexmupoganus u ouzauna MC Ha s3vike
npoepammuposarusi C++ Ha 8b1COKOM NPOGhecCUOHANbHOM YPOBHE
Lenu u 3a0auu npoOOUMBIX UCCIE008aAHUL U PA3PAOOMOK
Memoovl u cpedcmea nAAHUPOBAHUSL U OP2AHUZAYUU UCCIEO08AHUL U PA3PADOMOK
Memoowbl nposedenuss IKCNepuMerHmos u HaonodeHull, 0000weHUs U 00pabomKu
unghopmayuu
Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Hcnonvzoeams cywecmsyrouue munogule peuleHus 1 wabioHvl npoeKmupo8aHus
NPOCSPAMMHO20 0becneyeHus Ha A3vike npozpammuposanus C++



enaoems:

IIK-3

Bepuguyuposame cmpykmypy npoepammno2o Kooa Ha A3blKe NPOSPAMMUPOBAHUSL

C++ Ha svicokom npogheccuonanvHom ypoeHe

Paspabomxa, usmenenue u coenacosamue apxumexmypvi NpPOSPAMMHOZO

obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O

obecneyeHus

Paspabomra cmpyxmypur npoepammnozo xooa UC Ha sizbike npoepammuposanst

C++ Ha svicokom npogheccuonanvHom ypoeHe

Bepugurayuss  cmpykxmypor  npoepammnozo  kooa  HC  omnocumenvHo

apxumexmypuol UC u mpebosanuii saxazuuxa k UC

Coop, obpabomka, aumanu3 u 0000weHUe pe3yTbMAMos8 OSKCNEPUMEHMO8 U

ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaHUl

HesamenvHocmy, HANPAasIeHHAs HA peuleHue 3a0ay AHATUMUYecKo20 Xapakmepada,

npeononazanuux 66100p u MHO2000pasue aKmyaibHbIX CHOCO008 pelleHUs 3a0ay
Cnoco0eH npuMeHSATH COBpPeMeHHble HH(MPOPMALMOHHbIE TEXHOJOTHH NP
NMPOEeKTHPOBAHUM, peau3alii, OlleHKe KadecTBa M aHAIu3a 3¢ (PeKTUBHOCTH
MaTeMaTH4YeCKUuX MojeJeid M(WId) MPOrpaMMHOr0 odecriedyeHUus IJIs pelieHunst
3a/1a4 B Pa3JIMYHBIX MPEAMETHBIX 00J1aCTAX

HJI-1.TIK-3 Hcnonvzyem coepemennvle pewieHus u mexHoa02uu npoeKmuposanus npu

3HAmMbs.

ymemb:

81a0emnw:

paspadomke npozpammHozo obecneueHus
Boszmooichocmu  cospemennvix  u  nepcnekmusHwvix  cpedcme  pazpabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX Ccpeocmes, 6 MOM Hucie sA3blK
npoepammuposarnus C++
Memoodonocuu  paspabomku  npoepamMmHo2o  obecnedenuss U MEXHOI02UU
NpOCPAMMUPOBAHUSL HA sA3blKe npocpammuposarnus C++
Ipunyunst nocmpoenusi apxumexmypvl HPOSPAMMHO20 0bOecneyeHus U GUuobl
apxumexmypuvl nPOCPAMMHO20 0becneyeHUs.
Memoodwbl u cpedcmea npoexmuposaHus NPOSPAMMHBIX UHMePDelico8 HA 8bICOKOM
npogheccuoHarbHOM ypoeHe
Azviku npoepammuposanusi u pabomsi ¢ 6a3amMu OAHHBIX, 8 MOM HUCTE S3bIK
npoepammuposanusi C++ na evlcoxom npogeccuonanbhom yposne
Hncmpymenmuol u memoowl npoexmuposanus u ousaiina UC
CospemeHnnbie 00bEKMHO-0PUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUS, 8 MOM
yucie A3vlK npoepammuposanus C++ na ébicokom npogheccuoHarbHoM yposHe
CospemeHnnble CMpPYKmMypHble S3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCTe SA3bIK
npoepammuposarnus C++
Memoow ananuza u 0006wWeHUss OMEUeCMBEHHO20 U MEHCOVHAPOOHO20 ONbIMA 8
coomeemcmayrouieli 001acmu uccie008anull
Buipabamwieamo eapuanmul peanuzayuu mpeoosanull
Koouposamv Ha sazvixax npoepammuposanus Ha A3vike npocpammupoganus C++
HA 8bLCOKOM NPOpecCUOHATbHOM YPOBHE
Bepuguyuposamv cmpykmypy npoepammnozo kooa Ha A3vlKe NPOSPAMMUPOBAHUSL
C++
Paspabomxa, usmenenue u coenacoganue apxumexkmypvi HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHOZO
obecnevenus
Ilpoexmuposarnue npocpammuvix uHmepgheicoé Ha A3vIKe NPOSPAMMUPOBAHUS
C++
Paspabomxa cmpyxmypwt npoepammrnoco kooa UC na azvike npoepammuposanus
C++ na svicokom npogheccuonanvrHom ypoene
Bepugurxayus ~ cmpyxmypovr  npoepammnoco  kooa HC  omnocumenvHo
apxumexkmypwvt UC u mpebosanuti 3akazuuxa k UC
Yempanenue oonapysicennbix Hecoomeemcemauil



HJI-2.1IK-3 Hcnonvzyem coépemeHnHble A3bIKUW U CUCHEMbL  NPOZPAMMUPOBAHUS,
MexXHOo102UU RPOEKMUPOBAHUA NPOZPAMMHO20 0becneyeHus

3HAMb: Bosmoorcnocmu  cospemennvix U NEPCNEKMUBHbIX — CPeOCm8  paspabomxu
NPOCPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCms
Memooonozuu  pazpabomku  npPOZPAMMHO20 — obecneyeHuss U  MexXHOI02UU
npoOCpaAMMUPOBAHUSL
Ipunyuner nocmpoenusi apxumexmypbl NpOSPAMMHO20 ObecnedeHus U 6uobl
apxumexmypul HPOCPAMMHO20 0becnedenusl
Memoovl u cpedcmea npoekmupo8aHus RPOCPAMMHBIX UHMEPGeLcO8, 8 MOM YUCIe
A3bIK npoepammuposanusi C++
A3viku npocpammuposanusi u pabomsl ¢ 6a3amMu OAHHBIX, 8 MOM HUCTLE A3bIK
npoepammuposanuss C++ Ha 6blcoKoM npopeccuoHarbHOM YposHe
Huempymenmor u memoowvt npoexmuposanusi u ousauna MC, 6 mom uucne sA3viK
npoepammuposarnus C++
Cogpemennvie 00beKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUS, 8 MOM
yucie A3vik npoepammuposanusi C++ Ha evlcokom npogeccuonarbHom yposne
Coepemennvie cmpyKkmypHvle A3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCAE SA3bIK
npoepammuposanust C++ Ha 8blcoKOM npopeccuoHarbHOM YposHe
Memoovl ananuza u 0600weHUss OMeuecCmE8eHHO20 U MEHCOYHAPOOHO20 ONbIMA 8
coomeemcmayowel 001acmu Ucc1e008aHull

ymemn. Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Koouposamv mna a3vikax npocpammuposanus, 6 mMOM Yucie Ha A3bIKe
npoepammuposanus C++ Ha 8bicOKOM NpogheccuonanbHoM yposHe
Bepuguyuposamv cmpykmypy npoepammnozo kooa Ha A3blKe NPOSPAMMUPOBAHUS
C++

enadems. Paspabomka, uzmenenue u coenacoganue apxumexkmypbl HpPOSPAMMHO2O
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus: Ha 8bICOKOM NPOGecCUOHATTbLHOM YPO8HEe
IIpoexmuposeanue npocpammuvlx uHmepgeucos Ha A3bIKe NPOSPAMMUPOBAHUSL
C++
Bepuguxayuss  cmpykmyper  npoepammnozo  kooa HC  omnocumenbHo
apxumexmypol MC u mpebosanuii 3axazuuxka k HC, 6 mom uucie sA3bIK
npoepammuposarus C++
Yempanenue obnapysicennvix Hecoomeemcmesuii

TunoBbie KOHTPOJIbHBIE 32JaAHUS WJIM HHBbIE MAaTepPHaJIbl, He00X0AMMbIe /ISl OLCHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIOLIUX 3TAlbI
(popMHpOBaHUsI KOMIIETCHIIMI B polecce 0CBOCHUsI 00pa30BaTeIbHON NPOrpPaMMblI

TunoBbie KOHTPOJIbHbBIC 3aIaHUA:

1. Onucath (DYHKIMIO, KOTOpas BCTaBISAET B CHUCOK L 3a MEepBBIM BXOXIECHHUEM
snemenTa E Bce anmemenTtrl ciucka L1, ecniu E BxoauT B L.
2. Onucarp QyHKIHIO, KOTOpas (OPMHUPYET CIHUCOK L, BKIFOUMB B HETO MO OJTHOMY

pa3y 3JEMEHTHI, KOTOpbIE BXOAAT B OAMH U3 cnuckoB L1 u L2, HO B TO ke BpeMsl HE BXOJAT B
JIPYroil U3 HUX;

3. Omnwucare (yHKIHMIO, KOTOpash MOJCUMTHIBAET KOJUYECTBO YHUCeN cmucka L, y
KOTOPBIX IIepBas M MOCIEeAHsAs L1(ppa COBIANAIOT.
4. Onwucare (YHKIHIO, KOTOpasi BBIYUCISAET 3HAYCHHE MHOTOWIEHAa B HEKOTOPOH

[ECJIOYHUCIIEHHON TOUYKE.



5. I[aHa IIOCJIICA0BATCIIbHOCTD LECIJIbIX YHUCCII, OKaHYMBaromiasiacs HYJICM.
CdopmupoBaTh JByHANpaBICHHBIA CIMCOK HAa OCHOBE JaHHOW mocienoBaTeslbHOCTH. Haith
KOJMYCCTBO 3JICMCHTOB, 3HAYCHUA KOTOPBIX 6OJ'II>H_I€ 3aJaHHOTIO.

6. Jlana  mocnefoBaTeNbHOCTh  IIENIBIX  YKCEN, OKAaHYMBAIOIIAsACA  HYJIEM.
CdopmupoBaTs IByHaNpaBIeHHBIN CIIHCOK HA OCHOBE JJAHHOH MMOCIIEIOBATEILHOCTU. Y TATUTh U3
CIIUCKa BCE MaKCUMAaJIbHbBIE 3JIEMEHTHI.

7. Jlana  mocinenoBaTeNbHOCTh — LIEJBIX — YHCEN, OKAaHYMBAWOILASACA  HYJIEM.
CdopmupoBaTh [ByHAnpaBlIEHHBIH CHOUCOK Ha OCHOBE JIaHHOM IMOCIIEOBATEIbHOCTH.
Pacmonoxuts OTpULATCIIBHBIC 3JICMCHTBI BHAYAJIC CITUCKA C COXPAHCHUEM UX UCXOAHOI'O ITOPAAKA
BBOJIA.

8. Jlana  mocinenoBaTeNbHOCTh — LIENBIX — YHCEN, OKAaHYMBAKOILASACA  HYJIEM.
ChopmupoBaTh  OJHOHANPABJICHHBIA  KOJIBIICBOM  CIHHUCOK  HAa  OCHOBE  JIaHHOU
110CJIEI0BATEIBHOCTH. Haiitu B CIIMCKE Hanbosee JUTMHHYO yOBIBAIOIIY IO
MOJIIIOCIIEIOBATEIBHOCTb.

0. Jlana  mocinenoBaTeNbHOCTh — LIEJBIX — YHCEN, OKAaHYMBAWOILASACA  HYJIEM.

ChopmupoBaTh  OJHOHANPABJICHHBIA  KOJIBIIEBOM  CHHUCOK  HAa  OCHOBE  JIaHHOU
noclea0BaTeIbHOCTH. Haiitu B crircke HanOosee JTMHHYO TOIOCTIE0BATEIbHOCTD, SJIEMEHTHI
KOTOPO MEHBIIIE CPEAHETO apU(PMETHUECKOr0 3HAYCHHI BCEX 3JIEMEHTOB CIIHUCKA.

10.  [ana mocneoBaTeIbHOCTh IIENBIX YMCEN, OKaHYMBAMOINascs HyleMm. HamucaTh
MPOrpaMMHYI0 PEAIU3aLUI0 XPAHEHUS TaHHOW MOCJIEI0OBATEIBbHOCTH B BUJIE J€PEBA ABOMYHOIO
noricka. HarmmcaTth GyHKINIO, MTOJCUYUTHIBAIOIIYIO CyMMY JJIEMEHTOB JICpPEBa.

11.  [ana mocnefoBaTeIbHOCTh IIEJIBIX 4YMCEeN, OKaH4MBawIuasci HyleMm. HamucaTh
MPOTrpaMMHYIO peal3alMI0 XPAHCHUS TaHHOW MOCIJIEIOBATEILHOCTH B BUJIE JIEpEBa JABOMYHOIO
noucka. HamucaTte QyHKIMIO, KOTOpast HAXOJUT HaUOOJBIIHI 3JIEMEHT JiepeBa.

12.  [lana mocnefoBaTeIbHOCTh IIENBIX YMCEN, OKaHYMBAMOINascs HyJeMm. HamucaTth
MPOTPaAMMHYIO PEeaU3aII0 XPAHCHHS TaHHOW TTOCIICIOBATEILHOCTH B BHJIE JIEpEBa JBOMYHOTO
noucka. HaliTu KOIu4ecTBO JINCTHEB JIEPEBA.

13. Kaxxnas 3amuce TekcToBOro (paitiia COACpKUT TEKCT HAa AHTJIMICKOM SI3BIKE.
TpeOyetcs HamwcaTh MporpamMmy, KOTopast UTs Kaxa0u 3anucH (aiiina OyaeT onpeaensTb, MOXKHO
U TIEPECTaBUTh JATHHCKHE OYKBBI KaXKJOW 3amMuCH TaK, YTOOBI TOMYyYMJICS TaTWHIPOM
(MamuHAPOM YHMTAeTCs OJMHAKOBO CJieBa HAMpaBO M CIpaBa HalneBo). B BbIxomHoMm (aiine
3anrcath oTBeT «Jla» ninm «Hery, a B cirydae otBera «Jlay — e1ie u caM MmoJIydeHHBIH MaTuHIPOM
(mepBbIi B ai(paBUTHOM TOPSIIKE).

14. Kaxxnmass 3amuch BXOHOTO TEKCTOBOTO (hailyia COAEPKUT TOCIEIOBATEIHHOCTD
udp. Hanucats nporpammy, kotopas nudpsl, BCTpeYaromuecs BO BXOAHON 3aMKiCH, B TIOPSIKE
YBEITUYCHHUSI YaCTOThl WX BCTPEUYAEMOCTH BBIBOJWT B COOTBETCTBYIOIIYIO 3alMCh BBIXOJHOTO
daitna. Ecnu kakue-To mudpbl BCTPEYAOTCS OJJMHAKOBOE YHCIIO Pa3, OHU BBIBOSITCS B MOPSIIKE
BO3pACTaHUS.

15.  an nenouucneHHbId BeKTOp pa3mepa N. BbIYHCIUTP MUHUMATbHOE 3HAYCHUE
3JIEMEHTOB BEKTOPA; YMHOXKUTh KaXKIbI JJIEMEHT BEKTOpa Ha 5 M J00aBUTH B KOHEIl BEKTOPA
AJIEMEHT, PaBHbIM BHIYMCIEHHOMY MUHUMYMY.

16. CdopmupoBats MHOXeECTBO U3 20 cirydaitHeix yucen. OnpenennTsb, BXOIAT U B
3TO MHOKECTBO 2 3aJJaHHbIX [10JIb30BATEIEM UUCIIA.

17. [ana ctpoka. Ecnu yiMHa CTpOKM HEYeTHA, TO YAAIUTh CPEAHUN CUMBOJI, NHAYE
BCTaBHUTb B CEPEAUHY CTPOKH «abey.

18.  Jlama ctpoka. Ecim B cTpoke Gombine ABYX IHQP, TO yAATHTH MIEPBBII U TTOCIIETHIHA
CHUMBOJIbI CTPOKH,

19.  Jlad cBsi3aHHBIA HEOPHUEHTHUPOBAHHBIN Tpad. HailTh UK MakCHUMalbHOMN JJIMHEI.

20.  JlaH cBs3aHHBIM HEOPUEHTHPOBAHHBIN HArpyXeHHbIH rpad. Halitn MmuHuManbsHoe

OCTOBHOC ICPEBO.

TunoBblie 3a1a4YM 1JIst CAMOCTOSATCJIBHOI'O PCIICHUS:



1. Ornucath QyHKIHIO, KOTOpask IEPEBOPAYUBACT CITUCOK L, T.€. UBMEHSET CCBhIJIKU B
3TOM CITUCKE TaK, YTOOBI €ro 3JIEMEHTHI OKa3aJIHCh PACIIOI0KEHHBIMU B 0OPaTHOM MOPSAKE;

2. Onwucare QyHKLIUIO, KOTOpAs MOACYUTHIBACT YHCIIO BXOXKIEHH memenHTa E B
cnucok L.

3. Omnwucatre GyHKLHUIO, KOTOpask JOPMHUPYET CIUCOK L, BKIIIOUMB B HETO MO OJTHOMY
pasy 2JIEMEHTBI, KOTOPBIE BXOAT XOTsI ObI B OJIMH U3 cIMCKOB L1 u L2;

4. Onwucare QyHKIUIO, KOTOpas yAAISET U3 HEMYCTHIX CIIOB CHCKa L ux mepsbie
OYKBHI.

o. Omnwucate GyHKLIHUIO, KOTOpask POPMHUPYET CIIUCOK L, BKITFOUMB B HETO MO OJTHOMY
pasy 2JIEMEHTHI, KOTOPhIE BXOIAT OAHOBPEMEHHO B 00a criucka L1 u L2;

6. Omnwucare QyHKLIUIO, KOTOPAsk ONMpPEeNsieT KOJTMYECTBO CIIOB B HEMYCTOM CITHCKE
L, OTIIMYHBIX OT MOCJEIHETO.

7. Onwucare QyHKLIHUIO, KOTOpPask 00bEIMHSAET /IBA YIIOPSAJOYCHHBIX 110 HEYObIBAaHHIO

criicka L1 u L2 B ouH ynops0ueHHbII 110 HEYOBIBAaHUIO CITUCOK, MEHSISI COOTBETCTBYIOIIUM
oOpa3om ccbuiku B L1 u L2 1 nprcBouB mostydeHHbIH crincok napamerpy L1.

8. Onucatb QyHKIMIO, KOTOpas B crucKe L 3aMeHseT mepBoe BXoxaeHue crucka L1
(eciu Takoe ecTh) Ha CIUCOoK L2.

9. Onucath (QyHKIMIO, KOTOpas IMpOBEpsSET Ha PABEHCTBO JIBA MHOTrOYJIEHA
(yxaspiBaercst K03(h(PULIMEHT U CTENEHb KaXKIO0T0 3JIEMEHTA).

10.  Omwucath QYyHKIHIO, KOTOPas CTPOUT MHOTOUWIEH P — CyMMY MHOTOWJIEHOB ( U T

11. ana 1mocinenoBaTeabHOCTh — LEJBIX  YHCEN, OKAaHYMBAIOILASACA  HYJIEM.

CdopmupoBaTh JBYHAIPaBICHHBIM CIIHMCOK Ha OCHOBE NaHHOW mocienoBareiabHocTu. Haiitu
3HAYCHHE MUHUMAJIBHOTO 3JIEMEHTA B CIHCKE.

12.  Jlama mocneAoBaTeIbHOCTh  IIENBIX  YMCEN, OKAaHYMBAIOIIAsACA  HYJIEM.
CdopmupoBaTh JBYHANPABICHHBIM CIIMCOK HA OCHOBE MaHHOW MocleAoBarelbHOCTH. Haiitn
3HAYCHHUE CPETHETO aprU(PMETHUIECKOTO HEUETHBIX OTPUIIATEIBHBIX SJIEMEHTOB.

13.  Janma mocneAoBaTeIbHOCTh  IENBIX  YKCEN, OKAHYMBAKOINAsACA  HYJEM.
CdopmupoBaTh JByHANpaBICHHBIM CIHCOK HAa OCHOBE JAaHHOM mociefoBaTenbHOCTH. Haiitn
KOJIMYECTBO MOBTOPSIOLIUXCS JIIEMEHTOB.

14. lama mocnefoBaTeIbHOCTh  IIENBIX  YHCEN, OKAHYMBAMOIIAsACA  HYJIEM.
CdopmupoBaTh JBYHAMpPABICHHBIM CIIMCOK Ha OCHOBE MaHHOW MocleioBareinbHOCTH. Haiitn
KOJIMYECTBO HETIOBTOPSIOMIUXCS YETHBIX JIEMEHTOB.

15. lama mocneAoBaTeIbHOCTh  IENBIX  YHCEN, OKAHYMBAKOINAsACA  HYJEM.
CdopmupoBaTh JByHANpaBICHHBIM CIHCOK HAa OCHOBE JAaHHOW TOCIEIOBATEIHHOCTH.
Yopsa0unTh IEMEHTHI CTUCKA TI0 YOBIBAHUIO.

16. Jlama moOcCNenOBaTENBHOCTh  IENBIX  YHUCEN, OKAHYMBAIOIIASNCS  HYJIEM.
CdopmupoBaThs ABYHANpaBICHHBIN CIUCOK HAa OCHOBE JaHHOU mocienoBaTtenbHOCTU. [Ipoxoss
CIIMCOK CJieBa HAmpaBo, MOCJIE KaXJIO0ro BTOPOrO 3JIEMEHTa J00aBUTh DJIEMEHT, 3HaueHue
KOTOPOT'O €CTh PA3HOCTh JBYX MPEABIIYIINX 3JIEMEHTOB.

17.  ana mocneAoBaTelbHOCTh  IIENBIX  YKCEN, OKAaHYMBAMOIIASACA  HYJIEM.
CdopmupoBaTs IByHaNpaBIeHHBIN CIIICOK HA OCHOBE JJAHHOU MMOCIIeIOBATEIFHOCTU. Y TATHUTh U3
CITMCKA BCE DJIEMEHTHI C HEYSTHHIMUA 3HAUCHUSIMU.

18. Jlama mocneAoBaTeIbHOCTh  IENBIX  YKCEN, OKAHYMBAKOINASACA  HYJEM.
CdopmupoBaTh JBYHANpaBICHHBIM CIHCOK HAa OCHOBE JAaHHOW TIOCIEJOBATEIHHOCTH.
Ornpenenutb, €CTh JIU B CIIUCKE JIBA PABHBIX 3JIEMEHTA, PACIOI0KEHHBIX Ha TUAMETPE KOJIbIIA.

19. Jlama mOCNenOBaTENBHOCTh  IEJNBIX  YHUCEN, OKAHYMBAIOIIASNCS  HYJIEM.
CdopmupoBaTh OJIHOHAIPaBJICHHBIN KOJIBLIEBOM CIIMCOK  Ha OCHOBE JTaHHOU
MOCJIeI0BAaTENbHOCTH. ONpenenuTs, MOKHO JHM PAa3AC/IUTh CIIMCOK Ha JIBE YAaCTH C PaBHBIM
KOJIMYECTBOM 3JIEMEHTOB TAKHX, YTO CYMMBbI X 3JIEMEHTOB PaBHBI.

20. Jlama mocienoBaTENBHOCTh  IENBIX  YHMCEN, OKaHYMBAIOMIASCS  HYJIEM.
CdopmupoBaTh OJIHOHAIPaBJICHHbBIN KOJIBLIEBOM CIIMCOK  Ha OCHOBE JTAHHOU



nocienoBarenbHOCcTH.  Haiftu B cnmucke — Hambosnee  JUIMHHYIO — BO3PAcTalONIyIO
HOJIOCIIE0BATEIBHOCTb.

21. Jlama TOCIENOBATENbHOCTh  ILEJBIX  YHCEN, OKAHYMBAIOMIAACA  HYJIEM.
CdopmupoBaTh IByHAIIPaBICHHBIN KOJBIICBON CIIMCOK HA OCHOBE JAHHOW MOCIEA0BATEIIBHOCTH.
Haiitu B ciricke Hanbosiee JUIMHHYIO CHMMETPUYHYIO MTONOCIIEI0BAaTEIbHOCTD.

22. Jlana 1mocCieNOBATENbHOCTh  LIEJBIX  YHCEN, OKAaHYMBAIOIIAACA  HYJIEM.
CdopmupoBaTh 1ByHAINpaBIEHHBIN KOJIBIEBON CIIMCOK HA OCHOBE JaHHOW MOCIIEI0BATEIBHOCTH.
Haiitu B cnucke Hambosiee JUIMHHYIO IMOAIOCIIEN0BATEIbHOCTh, COCTOSILYIO U3 JJIEMEHTOB C
HEYETHOH cymmoit nudp.

23.  Jlana mocienoBaTeIbHOCTh ILI€JBIX YMCEJ, OKaH4MBaromascs Hyjaem. Hamucatb
IPOTPAMMHYIO PEeaTU3aIMI0 XpPaHeHUs JaHHOW TOCIE0BATEIILHOCTH B BUJIE JepeBa JBOMYHOTO
noucka. Hanucars pyHKIMIO, KOTOpas HAXOAUT HAUMEHBILUI YETHBIM JIEMEHT JepeBa.

24.  Jlana mocienoBaTeIbHOCTH IIENBIX YHCEJ, OKaH4YHMBamomascs Hyjem. Hamumcatb
IPOTPaMMHYIO PEATU3aLMI0 XPAaHEHNs JaHHOW IOCJIE0BAaTEIbHOCTH B BUJIE JiepeBa JBOMYHOIO
MOMCKA. 3aMEHUTH YETHBIE 3JIEMEHTHI IepeBa HYJIEM.

25.  JlaHa mocienoBaTeIbHOCTh IIEJBIX YMCEJ, OKaH4YMBawowmascs Hyjaem. Hamucatb
IPOTPAMMHYIO PEeaTU3alMI0 XPaHEHHS JaHHOW TOCIIEJOBATEIIbHOCTU B BUJIE JEpEeBa IBOMYHOTO
noucka. Hanucares (yHKIMIO, KOTOpast BEIBOAUT Ha SKpaH JIEMEHTHI U3 BCEX JIUCTHEB JEpeBa.

26.  Jlana mocienoBaTeIbHOCTH IIENBIX YHCEJ, OKaH4YHMBAamomascs Hyjaem. Hamumcatb
IPOTrPaMMHYIO PEATU3aLMI0 XPaHEHNs JaHHOW IOCJIE0BAaTEIbHOCTH B BUJIE JiepeBa JBOMYHOIO
noucka. Hammcath ¢QyHKIMIO, KOTOpas ompezenseT riiyOuHy (ypOBEHb) 3aJJaHHOTO DJIEMEHTa
JiepeBa, MH(MOPMaIMOHHOE 110J1e KOTOPOT0 PaBHO 3a/laHHOMY 3HAu€HHIO, MU BO3BpaIlaeT —1, eciau
TaKOTO JIEMEHTA HET.

27.  JlaHa mocienoBaTeIbHOCTh ILIEJBIX YMCEJ, OKaH4YMBawowascs Hyjaem. Hamucatb
IPOTPAMMHYIO PEaT3aIMI0 XpPAaHEHHs JaHHOW TOCIIE0BATEIIbHOCTH B BUJIE JepeBa JBOMYHOTO
novcka. Harmucarp hyHKIHIO, KOTOpast HAXOUT TITyOHHY JepeBa.

28.  Jlana mocienoBaTeIbHOCTH IIENBIX YHCEJ, OKaH4YMBamomascs Hyjaem. Hamucatb
POTPAMMHYIO PEaTU3aIfI0 XPaHSHHS JaHHOW TIOCIIeJOBATEIIFHOCTH B BHJIE JIepeBa IBOMYHOTO
novcka. Hamucars ¢yHKuMio, KoTopas 1Mo 3aJaHHOMY YHCIYy N ONpeneseT KOJUYECTBO BCEeX
BEPIITNH, HAXOISAIINXCSI HA YPOBHE C HOMEPOM N B JIEpeBe.

29. I[aH OI[HOMepHHﬁ MaCCHB. OTCOpTI/IpOBaTB MacCCHB, UCTIOJIB3Ys ACPEBO ABOUYHOTO
ITOHCKa.

30. I[aHa IoCIaCa10BaTCIIbHOCTE CHMBOJIOB. OHpeZ{eJ’II/ITB JaCTOTY BXOKACHUA KAXKIOTO
N3 CUMBOJIOB B IOCJICA0BATCIbHOCTD, UCITOJIB3YA ACPEBO ABOMYHOI'O IMTOMCKA.

31. I[aHa MMOCJICAOBATCIIBHOCTL LEJIBIX YHUCCII, OKAHYUBAKOIIAsACA HYJICM. Hanucats

MIPOTPaMMHYI0 PEAIN3aLUI0 XPAHEHHS TaHHOM MOCIE0BAaTENBHOCTH B BUJIE J€PEBA JIBOMYHOTO
MIOMCKA. BBIBECTH KOIMUYECTBO BEPILIUH JE€PEBA, 3HAUCHUE KOTOPBIX HE KPATHO 3aIaHHOMY YHUCILY
K.

32.  JlaHa mocnefoBaTEeNbHOCTh LENBIX YHUCEN, OKaH4YuBaromasics HyineMm. Hammcath
MIPOTPaMMHYI0 PEAIN3aLUI0 XPAHEHHS TaHHOM TMOCIE0BAaTENBHOCTH B BUJIE JE€pPEBa JBOMYHOIO
noucka. HaliTu cymMMy HEUETHBIX 3HAYEHUN BCEX JINCTHEB JIEPEBA.

33.  /lana mocienoBaTEeIbHOCTH LENBIX YHCEN, OKaHYMBAromasicss HymeMm. Hammcarts
IIPOrPaMMHYI0 PEAIM3ALUI0 XPAHEHUS JTaHHOU IOCJIEI0OBATEIbHOCTH B BUJE J€PEBA ABOMYHOIO
IIOMCKa.

34.  PaaMoTeneckoll MbITaeTCs MOJyyaTh U aHAIM3UPOBATh CUTHAJIBI U3 KocMoca. Bee
CUTHAJIBI MPEACTABISIOTCA B BHJIE BEIIECTBEHHOIO HEOTPHUIATENIBHOIO YHUCIA U COXPAHSIOTCS
MIOCJIEIOBATEIbHO B TEKCTOBOM (paiine. XapakTepHUCTUKON OIpeNeIeHHOr0 paiioHa KocMoca
CUMTAETCA YMCIO, PAaBHOE MAaKCHUMAJIBHOMY IPOU3BEACHUIO, KOTOPOE MOYKHO IIOJyYMTb,
nepeMHOXasi 3HAYCHHs CUTHAJIOB, MPUXOAALINX U3 3TOro paiioHa. To ects TpeOyercs BbIOpaTh
TaKO€ HEMyCTOE MOAMHOXKECTBO CUI'HAJIOB (B HErO MOXKET BOMTH Kak OJMH CUTHAN, Tak U BCE
MOCTYTNUBIINE CUTHAJIBI), TPOU3BEICHUE 3HAUYEHUH y KOTOpOro OyaeT MakcUMalbHbIM. Ecim



TaKUX MOJMHOXKECTB HECKOJIBKO, TO BBHIOpaTh MOXHO JitoOoe M3 HuX. Hammmmre mporpammy,
KOoTOpas OyaeT oOpabaTbIBaTh pe3yIbTaThl IKCIIEPUMEHTA, HAXOASI HCKOMOE IMOAMHOKECTBO.

35. @aiin comepxuT TekcT 3aknuHaHusA. [appu IloTrepy HyxHO 3ammdpoBars ero
cieayromumM oopa3om. B kaxkmaom ab3are ['appu cHadana omnpenesnseT KOJIU4ecTBO OYKB B CaMOM
KOPOTKOM CJIOBE, OOO3Ha4YMB TOJy4eHHoe uucio uepe3 K. 3areM OH 3aMeHSET Kaxaylo
aHIIMHCKYI0 OyKBY B 3aKIIMHAHUM Ha OYKBY, CTOALIYIO B aHIIMiickoM andaBute Ha K OykB paHee
(anmdaBuT cuMTaeTCs LMKIMYECKUM, T. €. mepeln OykBoil A crout OykBa Z), OCTaBUB Jpyrue
CUMBOJIbI Hen3MeHHbIMU. CTpouHble OyKBBbI IPU 3TOM OCTAIOTCA CTPOYHBIMM, & IPONUCHBIE —
nponucHeiMUA. Hanmcats nporpammy i ["appu [loTTepa, kotopast OyaeT BHIBOAUTH B (paiii TEKCT
3alIM(pPOBAHHOTO 3aKJIMHAHHUS.

36. ®daiin coAep>KUT pe3yJIbTaThl rOJIOCOBAHUS U30MpaTesiei 3a HEeCKOJIbKO MapTHii, B
BUJIE CIMCKa Ha3BaHUI JaHHBIX MapTHH. B kaxxnoi cTpoke ¢aiiyia 3anrcaHo Ha3BaHUE MApPTUH, 32
KOTOPYIO TPOTOJIOCOBaJI JAaHHBIA M30HMpaTens. Ha3BaHue mapTum MOMKET cojaepikaTh OYyKBBI,
uQpsl, Mpodensl ¥ npoune cUMBOJIbL. KomudecTBo mapTuil onpezensercs Ha OCHOBE JaHHBIX
daiima. Ilporpamma HOoDKHA BBIBECTH B BBIXOMHOW (Dalil CIHMCOK HAa3BaHWN BCEX MapTHUH,
BCTPEYAIOLIUXCS B UCXOJHOM CIMCKE, B IOpsAKEe yObIBAHUS KOJMUYECTBA I'OJIOCOB, OTIAHHBIX 32
3Ty mapTuio. [Ipu 3TOM Ha3zBaHWe KaKJOW NapTHH JOJHKHO OBITH BBIBEJICHO POBHO OJIMH a3, BHE
3aBUCUMOCTH OT TOT'0, CKOJIbKO I'0JIOCOB OBLJIO OTAAHO 3a JaHHYIO MAPTHIO.

37.  BxopaHo#i (paiiia coaepKHUT TEKCT, B KOTOPOM HYKHO 3alIM(PpOBaTh BCE aHTIIUHCKUE
cioBa. Kaxnoe cioBo mu@dpyercst ¢ IOMOIIBIO HUKIMYECKOro CIBUIAa Ha JUIMHY 3TOTO CIIOBA.
Hanpumep, ecnu aimHa ciioBa paBHa K, kaxas OykBa B C10Be 3aMEHSETCS Ha OyKBY, CTOSIIYIO B
aHrmiickoM andasute Ha K OykB nanbiie (aipaBuT cYUTaeTCs MUKIMYECKUM, T. €. 32 OyKBOH Z
ctoutr OykBa A). CTpouHble OyKBBI INpPH 3TOM OCTAIOTCS CTPOYHBIMH, a TIPONHUCHBIE —
nponucHbIMU. CHMBOJIBL, HE SBISAIOIIMECS AHIVIMHCKUMM OyKBaMH, HE HW3MEHSIOTCS.
3amu@poBaHHBIM TEKCT Pa3MECTUTh B BEIXOHOM (paiiie.

38.  Kaxmas 3anmchk BXOAHOTO (aiiia COAEPKHUT TOCIEI0BATEIHFHOCTh CHMBOJIOB.
HamucaTe nporpammy, KoTopas onpezaesseT, eCTh JI B 3TOH MOCJIEI0BATEIbHOCTH AECATUUHBIE
uudpsl, 1 GopMHUpyeT HaUOOJIbIIIEEe YUCIO0, KOTOPOE MOYKHO COCTaBUTh M3 3TUX Iudp. Bexymmx
HyJIei B yucie ObITh HE TOJDKHO (3a UCKIoueHueM uncia 0, 3aluch KOTOPOTro COAEPKHUT POBHO
onny mudpy). Eciu uudp Het, mporpamma I0JKHA BBIBECTH B BBIXOJHOM (aill cooOuieHue
«NO», a ec ecTb — NOIYYEHHOE YUCIIO.

39. JlaH UeNodYMCIeHHBIH BeKTOp pa3mepa N. VYBeJIHYUTh BCE YETHBIE YHCIA,
coJieprKaliecsl B BEKTOPE, Ha UCXOIHOE 3HAUEHHE NIEPBOr0 YETHOr0 yKcia. Eciu yeTHble uncia
B BEKTOPE OTCYTCTBYIOT, TO OCTaBUTh BEKTOpP 0€3 N3MEHEHUH.

40.  [an Bextop A pasmepa N u nensie yucina K u L (1 <K <L < N). [IepecraButs B
00paTHOM TIOpSAJIKE JIEMEHTHI BEKTOPa, pacrojokeHHbie Mexay dnementamu A[K] u A[L], e
BKJIIOYAsl 3T JIEMEHTBHI.

41. JaH menounciieHHbI BEeKTOp pazMmepa N. YiamuTh U3 BEKTOpa BCE DJIEMEHTHI,
BCTpeyaronecs Oojiee OIHOrO pas3a, W BBIBECTH pa3Mep MOIYYEHHOTO BEKTOpa U €ro
COJIEPIKUMOE.

42.  CozmaTh MHOXECTBO uncen (set <int>), 3amucarh B Hero 20 pa3iaM4YHBIX YHCE, a
3aTeM yJaJIuTh U3 MHOKECTBa Bce yucia oosbiie 10.
43.  Cozpatp cioBapb (map <string, string™>), 3aHECTH B HEro JEeCSTh 3aluceil Mo

npuHuuny «Oammwms» — «Mmsa», mocae 4ero NpoBEpUTh, CKOJIBKO JIFOJIEW UMEIOT COBIAJAOIINE
C 3a/IaHHBIM UMsI WK (PaMUIIHIO.

44.  Coszpath cioBapb (map <string, string>), 3aHECTH B HEro JAECSTh 3amuced 1o
npuHuuny «P@amunus» — «Msy. Y 1anuTe U3 ciioBaps Jr04ei ¢ IOBTOPSIOIIMMUCST UMEHAMH.
45.  Jlan HAOOp HEJBIX YUCEN C YETHBIM KOJMYECTBOM AJIIEMEHTOB. 3allOJTHUTh BEKTOP

V UCXOJIHBIMU YMCIIaMU U BBIBECTH BHauajieé BTOPYIO MOJIOBUHY JIEMEHTOB BeKTopa V, a 3ateM
MEPBYIO MOJIOBUHY (B KaXKOW MOJIOBUHE MOPSIIOK AIEMEHTOB HE U3MEHSITD).



46. Jlan HaOOp IENBIX YUCEN C YETHBIM KOJIMYECTBOM JIJIEMEHTOB. 3amoNHUTh JeK D
WCXOJIHBIMHU YHCJIAMU M BBIBECTHU TIEPBYIO MOJIOBUHY 3JIEMEHTOB Jicka D B oOpaTHOM Topsike, a
3aTeM — BTOPYIO MOJIOBHHY (TakXke B 00paTHOM MOPSKE).

47. Jlan Ha0op HEIbIX YKCes, KOJTUYECTBO KOTOPBIX JEIUTCS Ha 3. 3alOJHUTh CITUCOK
L ucxogHBIMU YUCIIaMU U BBIBECTH BHAUaje MEPBYIO TPETh AJIEMEHTOB CIHUCKa L B MCXOIHOM
MOPSIZIKE, 3aTeM BTOPYIO TPETh AJIEMEHTOB B OOpAaTHOM IOPSJIKE, a 3aTeM IOCICAHIOI TPETh
(Takxe B 00paTHOM TOPSIIKE).

48. Hana ctpoka. 13 BTopo# MOJ0BUHBI KaXKJA0M CTPOKHU YAAIUTH BCE «.».

49.  [ana ctpoka. Ecnu [yiHa CTPOKH 4eTHA, TO BCTABUTH B CEPEAMHY CTPOKHU TEPBBIN
CUMBOIL

50.  Jlana ctpoka. 3aMEHHUTbH B CTPOKE BCE IU(PHI HA IEPBYIO OYKBY CTPOKH.

51.  Jlanacrpoka S. VICKIIOUHUTb U3 CTPOKHU FPYIIIbI CHMBOJIOB, PACIIOJI0KEHHBIE MEKITY

ckoOkamu (, ). Camu CKOOKHM TOXe JTOJIKHBI ObITh MCKIIOUeHBL. [Ipenmnonaraercs, 4to BHYTpU
Ka)KJI0H Mapbl CKOOOK HET JPYTHX CKOOOK.

52.  Jlana ctpoka. Ecim OykBa «a» BXOAMT B IIEPBYIO MOJIOBUHY CTPOKHU, TO BCTAaBUThH B
Ha4ajo CTPOKU «abCy», MHAYE YAAIUTh IIEPBI CHMBOJI CTPOKH.

53. JlaH cBsi3aHHBIN HEOPHUEHTUPOBAHHBIN HArpyXeHHbIH rpad. Haiitu nBe Hanbonee
yAAJIEHHBIC BEPILNHBI.

54.  JlaH cBsi3aHHBIN HEOPUEHTUPOBAHHBIN Tpad. OnpeaenuTh, €CTh U B HEM LUKJL.

55. JlaHn cBs3aHHBIN HEOPUEHTHUPOBAHHBIM HarpykeHHbIN rpad. Halitu kpartyaiimiee

paccTosiHHE MEXJIy BCEMH IMapaMu BepiidH. JlaH CBSI3aHHBIA OPHUEHTHPOBAHHBIA Tpad.
Onpenenutsb, ONUCHIBACT JIU JaHHBIN rpad) OTHOLIEHHE YACTUYHOTO MOPSAKA.

56. Jlan cBsi3aHHBIA OpHUEHTHPOBAHHBIA Tpad. OmnpeaenuTb, ONUCHIBACT JIU JAHHBINA
rpa¢ OTHOLIEHHE JIMHEHHOTO MopsAIKa.
57.  JlaH HEOpHEHTHPOBAaHHBIN Tpad. HailT KOMITIOHEHTY CBA3aHHOCTH ¢ HAMOOJIBIIUM

KOJMYCCTBOM BCPLINH.

3a‘leTHO'3K3aMeHaHI/IOHHble MaTepuaJbl AJIAA HpOMe)KyTO‘lHOﬁ aTreCcranmmu
(3xk3ameH/3a4eT)

BOl'[pOCLI IJIA MOATOTOBKHU K 3K3aMEHY

CriocoObl opranu3aluy pacnpeaeaeHus namMmsTu

JlmHaMu4ecKre CTPYKTYpPhI JaHHBIX

Knaccudukanus tTuHaMHYECKUX CTPYKTYP JaHHBIX
OpnHoHanpaBiieHHbIE (0JTHOCBSI3HbIE) CTUCKU

BcraBka anemMeHTa B 0JJTHOHANPABICHHBINA CIIMCOK

VY nanenue sneMeHTa U3 OJHOHANPABIEHHOTO CIIHCKA
JIByHanpaBiieHHbIE (IBYCBSI3HbIE) CITUCKU

VY nanenue seMeHTa U3 IByHaIpaBJIEHHOTO CIIHCKA

BcraBka snemMeHTa B IByHaINpaBJIeHHBIN CIIHCOK

Pekypcust B CBSI3HBIX CITHICKaxX

Konbuessie circku

Crexu

Peanuzanus creka ¢ moMOIIbI0 OJHOMEPHOTO MacCHUBa
Peanmzanus creka ¢ MOMOIIbIO TMHAMHYECKUX CTPYKTYP JaHHBIX
Ouepenu

Peanuzanus ouepean ¢ moMouIbl0 OAHOMEPHOTO MacCHBa
Peanuzanus oyepean ¢ MOMOMIbIO TUHAMUYECKHX CTPYKTYP JaHHBIX
HepeBbsi. OCHOBHBIE TOHSATHUS

bunapusie nepeBbsi. Knaccuduxanus OMHaApHBIX 1€pEBbEB
O06x0/1b1 1epEBbEB

LCoNoOA~AWNE

NPRPRPRRRPRPRRRRERRE
CLxoo~NUTkwWNEO



21. JIBomuHoe nepeBo noucka. [loctpoenue.

22. Tlotoku BBOAA M BhIBosIa. CTaHmapTHBIC MOTOKU B C++.

23. ba3oBslii (haitnoBsiii BBOX U BEIBOJ. by(epr3oBanHbiii BBIBOA

24. Pexxumbl oTKpbITHS (haitmoB. DaitnoBeiid ykazarens. [IpsMoit qoctyn k daitnam
25. CranpaptHas 6ubimoteka madmoHoB (STL)

26. Kiacc string. OcHOBHBIE (DYHKITUH

27. Kownreiinepsl. OCHOBHBIC IOHATHS. BUIbI KOHTEHHEPOB.

28. Urepatopsl. OOBSIBICHHE U HCIIOJIb30BaHHE UTEPATOPOB. [IpsiMbie 0 00paTHBIC UTEPATOPHI.
29. Komnreiinep vector. OcHoBHBIE pyHKIIMH PabOTHI ¢ VECtOr

30. Kowureitnep deque. OcHoBHBIE QyHKIIMH paboTh ¢ deque

31. Kounreiinep list. OcHoBHBIE pyHKIIMU padoTsI ¢ list

32. Kowureiinep forward list. OcrHoBHbIe GyHKIMH padoTsl ¢ forward_list
33. Kounreiinep stack. OcHoBHbIe hyHKIIMU paboThI ¢ Stack

34. Konreiinep set. OcHoBHbBIC (QYHKIIMH pabOTHI ¢ Set

35. Kownteitnep map. OcnoBuble GyHKIHH paboTHI ¢ Map

36. I'padwr. OcHoBHBIE OHsTHSA. CITOCOOBI TIpeicTaBIeHUs rpada

37. I'padsr Iouck B rimyouny

38. I'padswr. [Touck B mupuny

39. Anroputwm [lefkcTpsh

40. Anroputm Qioiiga

41. IlocTpoeHne MUHUMAaJIBLHOTO OCTOBHOTO AepeBa. AnroputM Kpackana
42. TlocTpoeHrne MUHUMAILHOTO OCTOBHOTO JiepeBa. Anroputm [Ipuma

4.2 MeToauueckue MaTepuaJbl, onpeaeasiolue nNpoueaypbl OueHuBaHUsI 3HAHMH,
YMeHMii, HaBBIKOB U (MJIH) ONBbITA /AeATEJbHOCTH, XAPAKTEPU3YIOUIUX ITAIbI
(popMupoBanus KoMIeTeHIHIA

MeToanueckue peKOMeHAAIUM, ONpenesiioNie MNpPoleaypbl  ONeHUBAHUA
BbINOJIHEHUS] KOHTPOJIbHBIX 3aJaHMIA:

3ajaHue CUNTAETCS BHIMOJHEHHBIM IIPH BHITOJHEHUH CIICAYIOIINX YCIIOBHIA:

- IpeocTaBiieH HCXoHbIN Ko Ha C++ B cpeae Visual Studio

- IPOJIEMOHCTPUPOBaHA paboTOCITIOCOOGHOCTH IPOTrPAMMBbI

- CTY/IEHT IIOHUMAET UCXOIHBIN KO ¥ OTBEYAET HA BOIPOCKI [0 €70 OPraHU3aLuH.

MeToauuecKkue PECKOMEHIANINH, ONPEACTHIOIINEC ITPOUECAYPHLI OHCHUBAHUS HA 3a9€TE:

[Ipouenypa nmpomMeXyTOYHOM aTTecTalliyd IPOXOAUT B cooTBeTcTBUU C [lonokeHnem o
TEKYIIEeM KOHTpPOJE W MPOMEXYyTodHOM aTrTecTaruu oOyuaromuxcsi PI'BOY BO «Kyol'V».
WtoroBoit ¢opmoii KOHTpOIsT CPOPMHUPOBAHHOCTH KOMIIETCHIMH Yy OOyYalomMxcsi IO
TUCIUIIMHE SBIISAETCS 3a4eT U 9K3aMeH. CTyIeHThl 005S3aHbI MOMYYUTh 3a4€T B COOTBETCTBUU C
pacricanueM u yuaeOHbM maHoM @OC npoMeKyTOYHOH aTTeCTallui COCTOUT U3 KOHTPOJIBHBIX
3aJIaHUH U 3aTaHUH 711 CAaMOCTOSTEIILHON PaOOTHI.

3auer MO JUCHUIUIMHE TMIpecieqyeT ILelb OLEHUTh paboTy CTyAEHTa, IOIy4eHHe
TEOPETHUYECKUX M MPAKTUYECKUX 3HAHUN, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIILICHHUS,
nproOpeTeHre HaBBIKOB CAMOCTOSITEIBHOM PadOThI, YMEHHE IPUMEHSATH ITOJTyYeHHBIE 3HAHUS TS
pelIeHus: TPaKTUYECKUX 3a]1ay.

PesynbTar ciaun 3aueTa 3aHOCUTHCS MPENOAABATENIEM B IK3aMEHALIMOHHYIO BEOMOCTb U
3a4ETHYIO KHUXKKY.



OL[GHI/IBaHI/Ie ypOBHSI OCBOCHHA AUCHUIINIMHBI OCHOBBIBACTCSA Ha KAaUC€CTBC BBLIITOJIHCHUS
CTYJICHTOM TECTOBBIX 3aJaHUH, KOHTPOJIBHBIX 3aJaHUI U 3aJIaHUM )11 CAMOCTOSITEIIBHONU paOOTHI.

Kpurtepun onenku:

Onenka
He 3aureno 3aureHo

® €CJIM CTYJEHT MpaBWIbHO pemiws meHee 70 | @ eciM CTylneHT mnpaBwibHO pemma 70 %
% 3a1a4 W/WIM He UMeEeT MPEACTaBICHUE Kak | 3a7a4, MMEeT NpPEeACTaBICHHE KaK pellaTh
pelIaTh OCTaabHbIC 3a/1a4H ocTaJbHbIC 3a]]a41

MeTtoauyeckue peKOMeHAAMHU K cAade IK3aMeHa

[Ipouenypa npoMeKyTOYHOM aTTECTALMU NPOXOAUT B COOTBETCTBUU C [lonmoxxkeHueM o
TEKYIIIEeM KOHTPOJIC U TPOMEKyTOUHOM aTTecTanuu odydaronmuxcs @I'BOY BO «KyoI'Y».

Texymuii KOHTPOJIb YCTIEBAEMOCTH CTYJEHTOB IIPOBOJUTCS B IEJISAX COBEPIICHCTBOBAHUS U
HENPEPHIBHOT'O KOHTPOJIS KayecTBa 00pa3oBaTeIbHOrO MpoIiecca, IPOBEPKU YCBOCHHS Y4EeOHOTO
MaTepuasa, aKTUBU3AIUU CaMOCTOSITEIIbHON paOOThl CTYJEHTOB, CTUMYJIUPOBAHUS UX y4eOHOU
paboTsl, obecnieueHus 3¢(HEeKTUBHOCTH 00pa30BaTEILHOrO Mpoliecca, MPeAyPEKICHUS PUCKOB
OTYUCJICHUS CTYJICHTOB.

Texymuii KOHTPOJIb 3HAHUN CTYJEHTOB OCYILIECTBISIETCS MOCTOSIHHO B TEYEHHE BCETO
ceMecTpa.

Bunbel Tekymiero KOHTpOJS: YCTHBIM (NMHMCbMEHHBIM) OMpPOC HA 3aHATHUSX; IMPOBEpKa
BBITIOJTHCHMSI JIOMAITHUX 3aJaHWii; MPOBEIECHUE KOHTPOJIBHBIX pPabOT; OIEHKAa AaKTUBHOCTHU
CTyJIeHTa Ha 3aHATUU.

[Tpu OTCYTCTBUY 3a4ETHON KHUKKH Y CTYJICHTA dK3aMEHATOP HE UMEET MpaBa MPUHUMATH Y
HEro 3auer/’3Kk3aMeH. Takol CTyJeHT CUMTaeTcs He SBHUBIIMMCS Ha 3adeT/sk3aMmeH. B
UCKITIOYUTENFHBIX CITydasx, HAa OCHOBAHWH pACIOPSDKCHUS JEeKaHa IMPerojaBaTellb MOXKET
JOTYCTUTH CTYJICHTA K 3aUeTy/3K3aMeHy NP HATUYUU IOKyMEHTa, YIOCTOBEPSIOIIETO TUUYHOCTD.

B 1iensix 00beKTHBHOTO OIEHUBAHUS 3HAHUH BO BpEMSsI IPOBE/ICHUS 3a4€TOB M IK3aMECHOB HE
JIOTTYCKaeTCsl HAJIMYUE Y CTYJCHTOB MOCTOPOHHUX MPEIMETOB M TEXHHUECKHUX YCTPOUCTB.

CryneHTy, UCHOJIB3YIOIIEMY B XOJI€ 9K3aMEHAa Hepa3pelleHHble UCTOUYHUKU U CPEJICTBA
nojlyuyeHus: WH(OpPMAIIUK, BBICTABISETCS HEYIOBJIETBOPUTENbHAS OIIEHKA, U OH yJajseTcs U3
ayJIMTOPHH.

Bo BpeMs 3k3aMeHa CTyAEHTHI MOTYT MOJIb30BAaThCs YTBEPXKIEHHOM padoueil mporpaMmon
y4eOHOM AUCIUIINHBI, KOTOpast JOJKHA OBITh B HAIMYUHU HA DK3aMEHE, a TAKKe C pa3pelieHus
9K3aMeHaTOpa CIPaBOYHOM JTUTEPATYPOM U APYTUMHU TOCOOUSIMH.

CryneHThl, HapyIlIAIONMe MPaBWIa TMOBEICHUS MPH TPOBEJICHUHM 3a4€TOB M IK3aMECHOB,
MOTYT OBbITh HE3aMEJIUTENBHO yNaJIeHbl U3 ayAUTOPUH, K HUM MOTYT OBITh MPUMEHEHBI MEPhI
JTUCITUTUIMHAPHOTO BO3ICHCTBUSL.

Ha 3ayere/sk3ameHe MOTYT IPUCYTCTBOBATH PEKTOP, IPOPEKTOP 10 yueOHOil paboTe, nekaH
dakynprera, 3aBeAyromuil kadeapoit, KoTopas oOecrneunBaeT y4eOHBIM MPOIECC MO JTaHHOM
mucrumuae. [IpucyTcTBre Ha SK3aMeHax U 3a4eTax MOCTOPOHHUX JIUI] 0e3 pa3pelieHus: pekTopa
WJIH TIPOPEKTOpa 1o y4eOHO paboTe He JOIyCKaeTCsl.

[Tocne nmpocnynMBaHus JIEKIIMU PEKOMEHIYETCS BBIIOIHUTE YIPaKHEHUS, TPUBOUMBIE B
JICKITUU TSI CAMOCTOSATEIHHON PabOThI, a TAKXKE BHIMIOJTHUTH HA KOMITBIOTEPE C UCIIOJIE30BAHUEM
cpennt Visual Studio 3amauun, mpuBOIUMEIE B JIEKIIHH B KAUeCTBE MPHMEPOB.

IIpu camocTosiTenbHOW pabOTE CTYIEHTOB HEOOXOIMMO M3y4YUTh JIMTEPATypy,
MPUBEICHHYI0 B TEPEYHSX, Ui OCMBICICHHS BBOJIMMBIX MOHSTHUN, aHAIM3a MPEATIOKEHHBIX
MOJIXOJIOB U METOJIOB Pa3pabOTKH MapalUIeNIbHBIX Mporpamm. Pa3pabaTeiBasi pemieHHE HOBOU



3a7a4, CTYJICHT JOJDKCH YMETh BBIOPAaTh METOMABI pEIICHHS 3aJa4d C YYETOM IEJICBOM

anmapaTtHoO# mIaT(GOopPMBbI, TIPOBOINTH OTIIAAKY U MPOPHIMPOBAHKIE TPOrPaMMBbI Ha si3bike C++.
B kadecTBe cHCTEM MPOrPaMMHUPOBAHHS [UIs pEIICHHS 3aad W U3YyYEHHS METOIOB W

QJITOPUTMOB, TPUBEICHHBIX B JIEKIMSIX, PEKOMCHIYCTCS HCIIOJIb30BaTh Ha TPAKTHUCCKUX

3aHATHAX W TP CAMOCTOSTENILHON paboTe CTaHAapTHYIO peanu3aiuio s3bika C++ B CBSI3KE CO

cpenoii paspadorku Visual Studio.

MeToan4yecKne peKoOMeH I, OnpeIessIonne MpoueIypbl OLeHUBAHUA HA IK3aMeHe:

KpuTtepumn onieHMBaHMs U IKAJA OIIEHKH IK3aMeHa

Ouenka Kpurepuu BbICTABJIEHUS OLIEHKHU

JlaH pa3BepHYTbII OTBET HA MOCTABJIEHHBIE BOIIPOCHI.
Martepuan U310%eH nociie10BaTeabHo. IMETCs JOrnYHbIe U
«OTIIHO» apryMEHTHUPOBAHHBIE BHIBOIBI.

B teuenunu cemectpa cTyieHT npaBuiibHO pemna 80 % 3anay,
MMEET NPEACTABIECHUE KaK PElIaTh OCTaIbHbIE 33auu

JlaH pa3BepHyThI OTBET HA IOCTABICHHBIE BOIIPOCHI.
Marepuan U3J10KeH B LIEJIOM MOCIeA0BaTeNbHO. MeroTes
«Xopouo» JIOTUYHBIE U APTYMEHTHUPOBAHHBIE BBIBOJIBI.

B teuenuu cemecTpa cTyaeHT npaBuibHO pemmn 70 % 3anay,
HMMEET MPEACTABICHUE KAaK peliaTh OCTAJIbHbIE 331a4l

OTBeT Ha BOIIPOC HE SBIISIETCS MOJHBIM. MaTepuai u3noxeH
HEIOCJIEeI0BAaTeNbHO. BBIBOIBI HE apryMEHTHPOBAHbI.

B Tteuenuu cemecTpa cTyaeHT npaBuibHO pemmi 60 % 3anay,
HMMEET MPEACTABICHUE KAaK pelIaTh OCTAJIbHBIE 331a4l
OOyuatonuiicst He 3HaeT 3HaYUTEIbHOM YaCTH MPOTrPaMMHOI0
MaTepuana, JOIMyCKaeT CYIIECTBEHHBIE OITUOKH.
«HeynosneTBopurensHo» | B TedeHnn cemecTpa cTyACHT npaBmiibHO permi menee 70 %
3a/1a4 W/Wiu He UMeeT MPEICTaBICHNEe KaK peliaTh OCTalbHbIC
3aJauu

«yI[OBJ'IeTBOpI/ITeJ'II)HO»

OueHouyHble CpeACTBA JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3]I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAUBUIYATBHBIX ICUXO()U3UYECKIX 0COOEHHOCTEM.

— [IpY HEOOXOJMMOCTH UHBAJIUIAM U JINLIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS AOMOJHUTEIBHOE BPEMs JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— IIpU NIPOBEICHUU MPOLIETypbl OIIECHUBAHUS PE3yJIbTaTOB 00yUEeHUSI MHBAIMJIOB U JIUIL C
OTpaHMUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbsl NIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUUECKHUX
CPEJICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYaJIbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOIUMOCTH AJIs1 00yUaIOIIUXCsS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJIUJIOB IMpOLEAypa OLIEHWBAHUSA pe3ylbTaTOB OOYyYEHHS 10 JUCHUILUIUHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHMs] MHBAJIUAOB U JIMIl C OTPAHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 JTUCHUIUIMHE TpeAycMaTpUBaeT NpeAocTaBlieHHe HHPOpMaluU B
dbopMax, aJanTUPOBAHHBIX K OFPAaHUYEHUSIM UX 370POBbS U BOCIIPUITHS HH(DOpMALIUU:

JUist U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B Iie4yaTHOU popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUsIMU CTyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-BUTATENILHOTO amnapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
oOyyJaromuxcs.

2. IlepeyeHb OCHOBHOW M [IONMOJIHMTEJbHOW y4eOHOW JIMTepaTyphbl,
He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JiMTepaTypa:

1. Konoga, E. A. Anroputmsl u nporpaMmsl. S3bik C++ : yueOHOE mocoOue 11 By30B
/ E. A. Konoga, I'. A. [loak. — 6-e u3zn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — TekcT : >nekTpoHHBIH // JlaHb : 3I€KTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/176900 (nata oopamenus: 18.06.2024). — Pexum
JOCTYTIA: JIISl aBTOPU3. TIOJIH30BATENCH.

2. Oruesa, M. B. IlporpamMmMupoBanue Ha si3pike C++: IpakTHYECKUA Kypc : yueOHOoe
nocobue mis By30B / M. B. Oruesa, E. B. Kynpuna. — Mocksa : U3natensctBo Opaiit, 2022. —
335 c. — (Bseicuiee obpaszoBanue). — ISBN 978-5-534-05123-0. — TekcT : 31€KTpOHHBIH //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (nmara
obpamienus: 18.06.2024).

3. KyBmmnos, JI. P. OcHOBBI mporpaMmmMupoBaHus : yuedHoe mocooue aiist By3oB / 1.
P. KyBumnoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 104 c. — (Briciiee obpa3oBanue).
— ISBN 978-5-534-07559-5. — TekcT : anexktpoHHbIi // O0pazoBaTenbHas miaTgopma FOpait
[caiit]. — URL: https://urait.ru/bcode/493460 (nara oopamenus: 18.06.2024).

I[J'ISI OCBOCHU NJUCHHUIIIMHBI MHBAJIMAAMU U JIMIIAMHA C OIrPAHUYCHHBIMU BO3MOKHOCTAMHA
300pPOBbA HMMCIOTCA H3JaHUA B DJOJICKTPOHHOM BHUAC B 3J'ICKTpOHHO-6I/I6J'II/IOTe‘~IHBIX CHUCTEMax

«/lanvy u «FOpaiimy.

5.2 lonostHMTeILHAS JIATEPATypa:

1. Crpayctpymn, b. S3b1ik nporpamMmmupoBanus C++ ais npodeccuoHanoB : yueOHoe
nocobue / b. Ctpayctpyn. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 670 ¢. — Texker
eKTpoHHBIH  //  JlaHb : AJIEKTPOHHO-OMOIMOTEYHAsT ~ CUCTeMa.  — URL:

https://e.lanbook.com/book/100542 (mata obpamenus: 18.06.2024). — Pexxum goctyma: s
aBTOPU3. TIOJIb30BATEIICH.

2. ITaBmoBckas, T. A. IIporpammupoBanue Ha s3bike C++ : yueObHOe mocodue / T. A.
[TaBnoBckas. — 2-e¢ uzn. — MockBa : UHTYUT, 2016. — 154 c. — TekcT : 31IEKTPOHHBIN //
Jlanb : snekTpoHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/100409 (mata
obpamenus: 18.06.2024). — PexwuM goctymna: Ui aBTOPU3. MOJTH30BATEICH.

3. Kepnuran, b. B. f3p1k mporpammupoBanus C : yueOnuk / b. B. Kepnauran, J/[. M.
Puun.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcr : anexkTpoHHbIi // JlaHs :
ANeKTpoHHO-OnOMMoreynast cucrema. — URL: https://e.lanbook.com/book/100543 (mara
obpamenus: 18.06.2024). — PexwuM moctymna: Ui aBTOPU3. MOJIH30BATEICH.

5.3. Illepuoauyeckue U3IaHNUs:
1. Bassl nausasix kommauuu «Mct Beroy http://dlib.eastview.com
2. Dnextponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPo(eccHoHAIbHbIE 0a3bl
AAHHBIX U MHPOPMAIIMOHHBbIE CIIPABOYHbIEC CHCTEMBI
Onexmponno-oudbnuomeunwvie cucmemst (I6C):
1. IBC «IOPAMT» https://urait.ru/
2. OBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvhvie b6aszvt OaHHbIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Kypuans! uznatennpctsa Wiley https://onlinelibrary.wiley.com/
4,

5.

Hayunast anekrponnas 6udnauoreka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3al1aJHBIX HAy4YHbIX )KypHaAJIOB Ha Poccuiickoi
wiaropme HayuHbIX xkypHaToB HOMKOH http://archive.neicon.ru
6. HanuonanpHast dSJeKkTpoHHas OuOIMOTEKa  (IOCTYm K DJIEKTPOHHOW  OuOIMoTeKe
nmucceptanuii Poccuiickoit rocynapcreennou ouoimoreku (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubnanoreka uM. b.H. Enbriuna https://www.prlib.ru/
8.  baza mannbix CSD KemOpumkckoro nentpa kpucrawiorpaduueckux ganapix (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. "Jlekropuym TB" http://www.lektorium.tv/

17. Vuuepcurerckas unpopmarronHas cuctema POCCUS http://uisrussia.msu.ru

HH¢OpMa1/;u0HHble CNnpaeo4Hble CUCNIEMbL

1. Koncynwrant Ilitoc - cripaBoyHasi mpaBoBasi CUCTEMa (JIOCTYII MO JIOKaJIbHOM CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypcuvl c60600H020 docmyna

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

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

3. MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparu
https://www.minobrnauki.gov.ru/;

4. denepanbublii moptan "Poccuiickoe oopasosanue” http://www.edu.ru/;

5. Hudopmanunonnas cucrema "EqnHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

6. Enmunas komnekius nudpoBbix 00pazoBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. TIpoekt ['ocynapcTBEHHOrO HHCTHTYTa pycckoro si3bika uMenu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-MH(DOpMaNMOHHBIHN mopTai "Pycckwuii s3bk" http://gramota.ru/;

9. Cnyx0ba TeMaTHYECKUX TOJKOBBIX ClioBapel http://www.glossary.ru/;

10. CnoBapu u >HIMKIONeAnH http://dic.academic.ru/;

11. OO6pa3oBarenpHBINA TopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O06 obpazoBanuu B Poccutickoii @eneparuu’. Borpocs! n otBeTHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1eKkmpoHHble 00pazosamenvHvle U UHGOpMayuoHuvie pecypcovl Kyol'yV

1. DOnexrponHsbli katanor Hayunoit 6udanorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web



https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web

2.  DnexTtpoHHas 6ubnmoreka TpynoB yueHbsx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MomyIbHOTO AHHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

4. baza y4eOHBIX TUIAHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, IyOIMKAIMK U KOH(epeHIHiA
http://infoneeds.kubsu.ru/

5. bubamnorexa nHGOPMAIIMOHHBIX PeCypcoB Kadeapsl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TexHoJorui http://mschool.kubsu.ru;

6. DnekTpoHHbIH apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpoHHBIE 00pa3oBaTeNbHbBIE PeCypChl Kadeapbl THPOPMAITUOHHBIX CUCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu mnHayuno-meromuueckoro skypHama "IIKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

6. MeToanueckue YyKazaHusi I OOyYAKOIIUXCA 1O OCBOEHHIO
TUCHUILINHBI (MOXYJIs1)

B ocBoeHnu nucuuMIUIMHBI MHBAIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTAMHU
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET HWHAMBHyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHUE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJbTAllMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOIO KOHTAKTa
MEXay IpernojaBaTesieM U O0y4arollMMCs HMHBJIWJIOM WJIM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. llepeyeHb HHGPOPMALMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IpPH

OCYIIECTBJIEHHH 00Pa30BATEJIbHOI0 MPoIecca Mo JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMATMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTH A

— [IpoBepka noMalHux 3alaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM JIEKTPOHHON MOYTHI.
— Hcnonp3oBaHue 2JEKTPOHHBIX IPE3EHTALNN IIPH ITPOBEICHUH JIEKIIMOHHBIX 3aHATHI
- Cuctema MOODLE

- [IpoBepka qomaniHuX 3aaHui U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JHIIEH3MOHHOI0 M CBOOOJHO PACIPOCTPAHSIEMOI0 NPOrPAMMHOIO
odecneyeHus

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu 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


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Cuda Toolkit 11.6
®peiimBopk Django
Firefox, nro0as Bepcus
Putty, mo6as Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Mnarun 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-TEXHHYECKOE O0ecneveHne Mo JUCUUILIMHE (MOYJII0)

HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAIIICHHOCTD

No Bun padot
000pyIOBaHUEM M TEXHHYECKUMHU CPEACTBAMH O0YUCHHS
1. JlexumonHsle 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CHeMaIN3UpOBaHHON
Me0ebI0 U TEXHUYECKUMU CPEICTBAMHU 00yUYEeHUs
2. JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMIUIEKTOBAaHHAs CHeMaTIN3UPOBaHHON
Me0enpl0 M TEeXHHYECKUMHU  CPEICTBaMU  OOyYEHHS,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00ecrieueHHEeM
3. IIpakTnueckue 3aHATH | AyauTopus, YKOMIUIEKTOBaHHAas CHEeIUaIu3UPOBAHHOMN
MeOeNIbI0 U TEXHUUECKUMH CPeJICTBAMU 00yUeHHSI
4. ['pynnoBsie Aynutopus, YKOMILJIEKTOBaHHAs CHeUaIu3UuPOBAHHOMN
(MHIUBUyaTbHBIC) MeOeNnbl0 M TEXHUYECKUMH  CpeJCTBaAaMH  OOyuYeHwus,
KOHCYJIbTAIIUU KOMIIbIOTEPaMH, MPOTrPAMMHBIM O00eCIieueHuEM
S. Texymuid  KOHTpOJIb, | AyAUTOpHS, YKOMIUIEKTOBaHHAas CHeLUaIU3UPOBAHHON
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKHMMH  CpeICTBaMH  OOyueHwus,
arrecTanus KOMIIBIOTEpaMHU, IPOrPaMMHBIM 00€CIIeUeHuEM
6. CamocrosiTenpHas KaGuner 1ys camocTosiTeNbHON  paboOThl, OCHAIICHHBII
pabota KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOJKIIOUCHUS K

cetn «/MHTepHET», MPOrpaMMON SKPAaHHOTO YBEIHYCHUS U
00ECTIEYeHHBIH JAOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENFHYIO Cpe/ly YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayauropuil u ux ocHamenue omnpenaensercs OITOIL.



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

