MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTelIbHOE YUPEIKICHHUE
BBICHICTO 06paBOBaHI/I}I
«KYBAHCKUI TOCYJAPCTBEHHBIN VHUBEPCUTET»

®akynbTeT KOMIIBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

P

2 A O8F

N o0
Al g
"‘Q-‘."L A YN

«30» mag 2025

PABOYASA TIPOT'PAMMA AUCHUITJIMHBI

b1.0.08«MeToasl mporpaMMHUPOBAHUS)

Hampasnenue noarorosku 01.03.02 Ilpuknagnas MmaTemMaTuka u nHQopMaTuka

Hampasnennocts (ipoduis) [IporpammupoBanue u nHGOpMAIIMOHHbBIE

TCXHOJIOTHH

dopma oOydeHus ouHas

Ksanudukanms 6akagaBp

Kpacunogap 2025



Pabouast mporpamma JuCUUIUIMHBL «MeTOoIbl TPOrpaMMUPOBAHUSD COCTaBJIeHA B
COOTBETCTBHUH C (heepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
Beiciiero  oOpaszoBanmst (PI'OC  BO) 1o  HampaBieHHWIO  TOATOTOBKH
01.03.02IIpuknagHas MaTeMaTUKa U HHPOPMATHKA.

[Iporpammy coctaBui(m): )

Xapuenko AgHa BraguMupoBHa, JOILEHT, KAH. e HAVK Ay
N.O. ®amunust, 1OKHOCTD, yUeHas CTENeHb, YIEHOE 3BaHHE MOIIHUCH

PaGouast nmporpamMmma AUCHUIUIHMHBI « METOIBI MPOrpaMMHUPOBAHUS» YTBEPKIECHA HA
3acenanuu Kadeapbl HHOPMAITMOHHBIX TEXHOIOTHI IpoToKos NelS ot «14» mas
2025r.

3aBenyromuii kadeapoit (pazpaboTurka)
B. B. [logkon3un

74 MO IIIHCH

Pabouas mporpamma o0cyxeHa Ha 3aceanuu Kadeapsl HHPOPMaMOHHBIX
TexHOoJoTui MpoToKoa Nel5 ot «14» mas 2025r.
3aBeayrommii kadeapon (BbIMycKaroiei)

B. B. [loakon3un

MIOAIHICH
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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Ienpto kypca sBIseTcd U3yueHHE (YHIAMEHTAIbHBIX CTPYKTYp AaHHBIX (JIMHEHHBIX,
JIBYHAIIPaBJICHHBIX M KOJBIEBBIX CIHCKOB, JBOMYHBIX J€PEBbEB, Ipa)oB) M METOIOB HX
00paboTKH, a TaKKe IPUOOpPETeHHE IPAKTUYECKUX HABBIKOB MX peaau3alMd Ha s3bIKe
nporpaMMmupoBanus. Jucuunianaa GopMupyeT OCHOBBI I IPUMEHEHHS] COBPEMEHHBIX CPEJICTB
BBIUMCIUTEIBbHOM TEXHMKM UM INPOTPaMMHBIX TEXHOJIOTMH IpUM PEIIEHUM 3a7ad B
€CTeCTBEHHOHAYYHBIX, OOMIEPO(PECCHOHANBHBIX M CIEUUAIBHBIX JucuUIuMHAX. OcBoeHHE
TEOPETUYECKOr0 MaTepuana W INPAKTUYECKOE IPUMEHEHHE CTPYKTYp AAHHBIX, aJTOPUTMOB,
(ailnoBbIX CUCTEM M KOHTEWHEpoB Ha 0aze coBpemeHHbIX I[IK mojaroraBimBaeT CTyIEeHTOB K
UCIIOJIb30BaHUI0 MH()OPMAIIMOHHBIX CUCTEM M A3BIKOB IIPOrPAMMHPOBAHHUS B IPO(HECCHOHAIBHON
JIeATEIbHOCTH.

1.2 3agauu AUCHMIVINHBI

OcHOBHbIE 33]auyl BKJIFOYAIOT OCBOCHUE MIPUHLUIIOB OPraHU3aLUU U 00pabOTKH CBSI3HBIX
CIMCKOB, BKJIOYas JIMHEWHbIE, JBYHAIIPaBICHHBIE U KOJIBLIEBBIE CTPYKTYpBl; HU3y4€HUE
QJITOPUTMOB PA0OTHI C ABOUYHBIMHU JIEPEBbSIMHU (IIOCTPOEHHE, 00X0/1, 6aJaHCHPOBKA); 3HAKOMCTBO
C METOJaMH Tpe/ICTaBIeHuUs rpadoB U 0A30BBIMHU ANTOPUTMAaMHU UX 00pa0OTKH (ITOUCK B IIIyOUHY,
B IIMPHHY, KpaTdailliue MyTH). BaXXHbIM acnekToM sBISEeTCS INMPAaKTUYECKOoe NpUMEHEHHe
CTPYKTYp AAHHBIX IIpU pabote c (aiinamu (UT€HUE, 3alUCh, CEpUaIN3alusl) U KOHTeHHepamH, a
TaKXe pa3BUTHE HABBIKOB ONTUMH3ALMU KO/Ia ¥ OTJIAJAKH IIPOrpPaMM.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
Jucuunnuza «MeToibl IporpaMMHUpOBaHUs» OTHOCUTCS K «O0s3aTenpHas yacTb» bioka
1 «/Iuctunnunel (Moayn)» y4eOHOTO MiiaHa.

1.4 IlepevyeHp MJIAHMPYeMbIX Pe3yJbTATOB O0y4eHHsl MO JMCHHILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yYaroImuxcs CIeIYIOIUX KOMIETEHIIHNA:

YK-1 CnocodeH ocymecTBIATH MOUCK, KpUTHYECKHUI aHAJIM3 U CHHTe3 HH(popMal U,
NPUMEHSATH CHCTEMHBIH MOIX0/ /Il pellleHUs MOCTABJEHHBIX 3a/1a4
HJI-1.YK-1 Ocywiecmenaem noOUCK HeOOX00UMOU UHBopmauuu, Onupasco Ha

pe3ynbmamosl AHANU3A NOCMAGIEHHOU 3a0a4u
3uamo Hcemounuxu unghopmayuu, Heobxoo0umoti 01 npogheccuoranrbHou 0essimenbHoCmu
Cospemennbiti omeuecmeeHublli U 3apy0OedcHblll Onbim 6 NPOPecCUOHANbHOU
desmenvbHOCMU
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK

Ymems Ananuzuposams 6xo0Hble OaHHbIE
Bnaoempw IIpogedenue  sKCcnepumeHmos 6  COOMBEMCMBUU €  YCIMAHOBLEHHLIMU
NOTHOMOYUAMU

Ilposedenue mnabaodenuti u uzmepenull, CcocmasieHue UxX ONUCAHUL U
Gopmynuposxa 661860008

Cocmaenenue omuemog (paz0enog omuemos) no meme Uiu NO pe3yibmamam
NPOBEOEHHbIX IKCNEPUMEHMO8

HeamenvHocmy, HANPABNIEHHAs HA peuleHue 3a0aY AHATUMUYECKo20 Xapakmepa,
npeononazaruux 8v100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4



HJT-2.YK-1

3namop

Ymemo

Braaoempw

Boioupaem onmumansuslii éapuanm peuwieHusn 3a0auu, apeymeHmupys
ceoll 6v1O0p
Cospemennnviii. omeuecmeennvlll U 3apyOednCHbulll Onvlm 8 NpPoPecCUOHATLHOU
oesmenvHoCmu

Inanuposams pabomei 6 npoexmax 8 oonacmu UT
Paspabamuvieams dokymenmol

Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaTUMUYecKo20 xapakmepa,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX cnocob08 peuieHus 3a0ay
Cocmasnenue omuemog (pazoenog omuyemos) no meme uiu no pe3yibmamam
NPOBEOEHHbIX IKCNEPUMEHTNO8

IIpoexmupoeanue cmpykmyp OaHHbIX

Ilposepka coomeemcmesus cepsepoe mpebdosanusm HC k obopyoosanuio u
NPOCPAMMHOMY 00eCneyeHuro

OIIK-1 CnocoGeH npuMeHSTh (yHIaAMEHTA/IbHbICe 3HAHUS, NOJY4YeHHbIe B 00JIACTH
MAaTeMaTH4eCKUX M (MJIHM) eCTeCTBEHHbIX HAayK, H HCHO0Jb30BaTb HX B
npodeccCHOHAIBLHOM e TeJbHOCTH

HJT-2.0ITK-1

3namop

Ymemo

Braaoems

Ilpumensem ¢ynoamenmanvuovle 3HAHUA, NOTIYUEHHble 6 oOaacmuU
Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK NPU 8blOOpe Memo0os
peuwienus 3a0au npogheccuoHanbHoil 0eamenbHoCmu
Ilpeomemnas obracmo
Omeuecmeennviii U MeHCOYHAPOOHBIUL ONbIM 68 COOmMEemcmaywel ooiacmu
uccnedosanull
Memoowi ananuza u 0606ueHUs Ome4ecmeeHHo20 U MeHCOVHAPOOHO20 ONbIMA 8
coomseemcmaytouell 061acmu Uccied08anuil
Memoowvi nposedeHnus sKkcnepumeHmos u HabadeHul, 060oueHus u oopabomru
ungopmayuu

Hcnonvzoeamv — cywecmeyrowue  munogvle — pewleHus U - wabioHbl
NPOEeKMUPOBAHUs NPOSPAMMHO20 0DecneyeHUs
Ananuzuposams 6xoouvie OaHHble

Paspabomxa, uszmenenue u coenacosanue apxXumexmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneuenus

IIpoexmuposanue cmpyKmyp OaHHbIX

Ilposedenue HaOMOOEHUl U UBMEPEHUll, COCMAGICHUEe UX ONUCAHUL U
Gopmynuposxa 66160008

HeamenvHocmy, HanpasieHHas Ha peulerue 3a0ay aHaIUMmUYecKko20 xapakmepa,
npeononazaruux blOOp U MHO2000pasue akmyaibHblX CHOCOO08 peuleHus 3a0ay
Ananusz  8o3modicHocmeli  peanusayuu  mpeOO8aHUU K NpOSPAMMHOMY
obecneueHuro

OIIK-2 CnocoGeH HCNOJIb30BATH U AJANITHPOBATH CYUIECTBYIOIME MaTeMaTHYeCcKHe
MeToAbl M CHCTeMbl NPOrpaMMHPOBAHUSl AJS Pa3padoTKH M Ppeaju3auuu
AJITOPUTMOB pelIeHUs] IPUKJIATHBIX 32124

HJI-1.01TK-2

Cnocoben npumenams cucmemHvlii nH00X00 K AHAIU3Y NPEOMEMHOU
(npoonemmnoit) obnacmu, 6viAGNEHUIO MPEOOCAHUN K pealu3ayuu
anzopummos peuienus RPUKIAOHbIX 3a0ay



3namep Lenu u 3a0auu npoBoOUMbIX UCCIe008aAHUL U PA3PAOOMOK
OmeuecmgenHbvlll U MeHCOYHAPOOHBLU ONblM 68 coomeemcmaeayioulell ooaiacmu

uccnedosanuil
Memoowbl nposedenus SKCnepumerHmos u HaoodeHutl, 060owenHus: u 0opabomxu
uHgopmayuu
Memooonoeuu  paspabomxu npoepamMmHo20 obecnedyeHuss U MexHOoL0UU
NPOCPAMMUPOBAHUS

Ymemos HUcnonvzoeamv  cywecmeyrowue  munosvie — peuwlenus U UAOIOHbL

NPOEKMUPOBAHUSL NPOZPAMMHO20 0becnedeHUs

Ilpumenams  memoovl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CMpyKmyp OaHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMeEPelcos
Ipumenams memoowvl npoedeHUsi IKCNePUMEHMO8

IIposooums ananus ucnonneHus mpebogaHuil

Bnaoemuw Paspabomxa, usmenenue u coenacosamue apxumekmypvl NpoSpAMMHO0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

Ilpoexmuposarue 6a3 oanHvIx

Ilpogedenue  dKcnepumeHmos 6  COOMBEMCMBUU  C  YCMAHOBIEHHbIMU
NOTHOMOYUSMU

Ilposedenue mnabnodenuli u uzmMepeHul, CcocmasieHue Ux ONUCAHULU U
Gopmynuposxa 6v160008

HesamenvHocmy, HANPABIeHHAs HA peulenue 3a0ay4 AHATUMUYeCcKo20 Xxapakmepa,
npeononazaruux 6blO0p U MHO2000pasue akmyaibHblX CHOCOD08 peulerus: 3a0ay

HJI-2.0IIK-2 Ilpumensem  cospemennslii  MmamemamuyecKuil  annapam  npu
nocmpoeHuu mooeneii 6 PpA3IUYHBIX 001ACMAX  Ue108eYeCKoll
oesamenvHOCMU

3uamo Omeuecmeennulii U MeHCOYHAPOOHBIU ONbIM 6 COomeemcmeyrwel ooracmu

uccue008aHuil
Memoowsl nposedenus sxcnepumeHmos u HabadeHutl, 060oweHus: u 0opabomxu
uHgopmayuu

Lenu u 3a0a4u npo8ooUMbIX Ucc1e008aHull U paspadomox

Ymemso Hcnonvszoeamv  cywecmeyiowue  munoevie — peuwlenus U WaOIOHb
NPOEKMUPOBAHUS NPOZPAMMHO20 0bechedeHus
Buipabamvieams 6apuanmol peanuzayuu mpebosanuti

Bnaoempo HeamenvHocmy, HanpasieHHas Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepad,
npeononazaruux blOOp U MHO2000pasue akmyaibHblX CHOCOO08 peuleHus 3a0ay
Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMAMmMo8 IKCHEPUMEHMO8 U
uccnedosanuil 6 coomeemcmayrouelt 0oaacmu 3HaHul

HJ1-3.0IIK-2 Apzymenmuposano npumenaem Memoowl npoeKkmuposanus,
PazpadomKu u peanuzayuu nPoZPaAMMHBIX RPOOYKHIO08 U RPOZPAMMHBIX
KOMRJIEKCO8 8 PA3IUUHBIX 00J1ACMAX Ye106e4eCKOUl 0essme1bHOCmU
3uamo Lenu u 3a0auu npoeoOUMbIX UCCIe008aHUL U PA3PAOOMOK
OmeuecmgenHbvlll U MeHCOYHAPOOHBIUL ONblM 68 coomeemcmaeayouleli ooiacmu
uccnedosanuil



Memoowvi nposedeHus SIKCnepumMeHmos u Hab.adeHul, 060oweHus u 0opabomru

ungopmayuu
Memooonocuu pazpabomku npocpammHo2o obecneuenus U  MexHOLo2UU
nPOSPamMMUpOBaHUsL

Ymemo Hcnonvzoeamv  cywecmeylowue  munogvle — pewleHus U - wabioHbl

NPOEKMUPOBAHUsL NPOSPAMMHO20 0OecnedeHus

Ilpumensamos ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO0
obecneuenus, cmpykmyp OaHHbulX, 0a3 OAHHbIX, NPOCPAMMHBIX UHMepPpelico8
Ipumensamo memoobl npoeedenus IKCNePUMEHMO8

Bepuguyuposams cmpykmypy npoepammHozo Kooa

Bnaoemo Paspabomra, usmenenue u coenacosanue apxumekmypvl NpoSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKmopom NpoSPAMMHO20
obecneueHus

IIpoexmuposeanue 6a3z OanHbIX

Ilposedenue  sKCnepumeHmos 6  COOMBEMCMBUU  C  VCMAHOBIEHHbIMU
NOTHOMOYUAMU

Ilposedenue HaOMOOEHUl U UBMEPEHUll, COCMAGICHUEe UX ONUCAHUL U
Gopmynuposxa 6160008

HesimenvHocmy, HANPABNIEHHAs HA PeuleHIe 3a0ay AHATUMUYECK020 Xapakmepa,
NPeononazaruux 6blo0p U MHO2000pa3ue aKkmyaibHbIX CNOC0008 peuleHus 3a0ay
Paspabomxa, usmenenue u coenacosanue apxumexmypvl npOcPAMMHOZO
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneuenus

OIIK-3 CnocoGeH nmpUMeHSATh M MOAM(PUIMPOBATHL MaTeMaTHYEeCKHE MOJeJTH IS
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM 1eITeJIbHOCTH

HJ1-2.0IIK-3 Opuenmupyemcs 6 CO6PEMEHHBIX NONOHCEHUAX U KOHUERUUAX
RPUKIAOHOU MAMEMAMUKU U RPOZPAMMHO20 0DecneyueHus
3uamo Lenu u 3a0auu npogoOUMbIX UCCIEO08AHUL U PA3PAOOMOK
Memoowvi nposedeHnus sIKkcnepumenHmos u HabadeHul, 060oueHus u 0opabomru
ungopmayuu

Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK

Ymemow IIposooums ananus ucnonnenus mpeoosanull
HUcnonvzosams  cywecmsyiowue  munogvle — peuileHus U UWAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl
Ipumenamo memoovl npoedeHUss IKCNEPUMEHMO8

Bnaoemw Ananuz  8ozmodcHocmetl  pearusayuu  mpeOOsaHuli. K - NPOSPAMMHOMY
obecneueHuro
Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0becnedenuio c
3aUHMEPecoOBAnHbIMU CIOPOHAMU
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpOSPAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyeHus
IIpoexmuposanue cmpyKmyp OaHHbIX
Paspabomxa cmpykxmypel npoepammnozo kooa UC
Coop, obpabomka, aumanuz u 0000wWeHUe pe3YIbMmaAmo8 3IKCNEPUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 001acmu 3HaHul



Heamenvnocmy, HanpasnenHas Ha peuieHue 3a0ay aHaTUMUYecKko2o xapakmepa,
NPeononazaruux 6bl00p U MHO2000pa3zue akmyaibHuIX Cnoco608 peuieHus 3a0ay
Ilposedenue mnabnoOenuli u umMepeHutl, cocmaeiexnue ux ONUCAHUL U
Gopmynuposxa 6160008

OIIK-5 Crnoco0en pa3padaTbiBaTh AJIrOPUTMbI M KOMIIBIOTEpPHbIEe IPOrPaMMBbI,
NPHUTOJHbIE VIS NPAKTHYECKOr0 MPUMeHeHH s
H/I-1.0IIK-5 Apzymenmuposano npumensaem Memoowvl npoeKkmuposanus,
Paspadomku u peanuzayuu RPOPAMMHBIX RPOOYKMO8 U RPOZPAMMHBIX
KOMNJIEKCO06 6 Pa3nuiHblX 001acmax 4enoeeueckoil 0eameapbHocmu
3namop Ilpeomemnas obracmo
Memoowbl nposedenus SKCnepumMeHmos u HaodeHutl, 060oweHus: u 0opabomxku
uHgopmayuu
Bosmoorcnocmu cywecmeyioweii npoepammno-mexHuieckou apxumeKmypbol
Memoodonozuu u mexnono2uu nPOEKMUPOBAHUS U UCNOIL308AHUS 6A3 OAHHBIX
Ipunyunsr nocmpoenust apxumexkmypvl NPOSPAMMHO20 obecneueHus U 6udbl
apxumexmypbul NPOCPAMMHO20 obecnevenus
Memoouvl u cpedcmsa npoekmupoBanuss NPOPAMMHO20 0becheyeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowl u cpedcmea npoexmuposanus NPOCPAMMHBIX UHmMeppelicos

Ymems Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
HUcnonvzosamsv  cywecmsyowue — munosvie  peuileHus U - UAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl
Ilpumenams  memoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMep@elcos

Bnaoemo IIpoekxmuposanue cmpykmyp OaHHbIX
Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMUYecKo2o xapakmepa,
npeononazaruux blO0p U MHO2000paszue aKkmyaibHblX CHOCOD08 peulenus 3a0ay
Paspabomxa, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecneyeHus
IIpoexmuposanue npocpamMmubix unmep@eucos
Paspabomxa cmpykmypelr npoepammnozo xooa UC
Heamenvnocmy, HanpasnenHas Ha peuieHue 3a0ay aHaIumu4ecKko2o xapakmepad,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

2. CTpyKTYypa H coepKaHue TUCUMIITHHBI

2.1 PacnpenesieHue Tpy10€MKOCTH AUCHHUILIMHBI 110 BUAaM padoT

O6mas Tpy10€MKOCTh TUCIUTUTMHEI cocTaBmsieT 5 3a4. en. (180 wacoB), ux pacnpenenenue
110 BUJaM pa0dOT MPEACTaBICHO B TAOJIHIIE

Cemectpsl
. Bcero
Buj yue6Hoii padoThl (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncie: 1245 | 124
' 5
AyIuTOpHBIE 3aHATHS (BCEro): 118 | 118
3aHsATHS JIEKLIMOHHOTO THIa 50 50
JlaGopaTopHble 3aHATHUS 68 68




3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MIPAKTHYECKHUE 3aHATHS)
WNnas koHTakTHasA padora: 6,5 6,5
Kontpousb camocrostensHOM pabotsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MIKP) 0,5 0,5
CamocrosiTesibHAsi pad0oTa, B TOM YHCJI€: 19,8 | 19,8
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 8 8
MaTepuasia
Bolnosnenne MHIMBUYaTbHBIX 3aJaHUM 9 9
IToaroroBka K TEKyIIEMy KOHTPOJIIO 2,8 2,8
KonTpoJb: 35,7 | 357
[ToaroroBka K 3K3aMeHy 357 | 357
qac. 180 180
B TOM 4HCJIe
O0mas Tpya0eMKoCTh KOHTAKTHAas 124,5 1254’
pabora
3a4. efg 5 5

2.2 CTpyKTYypa AMCUMILINHBI

Pacripenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3JielaM JUCIUILINHBL.
Paznesnpl (TeMbl) AUCHUILIMHBL, U3Y4aeMBble B 2 ceMecTpe

KoauyecTBo yacoB
Buea
YAUTO
Ne HaumenoBanue pa3aesioB (Tem) AynuTopHasi padora | pHas
Bcero
padot
a
JI 113 JIP CPC
1 2 3 4 5 6 7
JluneitHbIe JUHAMUYECKHE HHPOPMAIHOHHEIE
1. 8 8 1,8
CTPYKTYPBI 25,8
2. | Jluneiinple MByHaNpaBJIeHHBIEC CBA3HBIE CIIUCKU 34 10 14 2
3. | KonblLeBble CIUCKH 12 4 4 2
4. | JIBou4HbIe JIepPeBbs 24 6 12 2
5. | Daiins 14 4 6 4
6. | KonreitHepsr 34 10 12 4
7. | O6pabotka rpadoB 30 8 12 4
HUTOI'O no pa3aejiamM TUCIUTLTHHBI 137,8 50 68 19,8
Kontponb camoctositensHoii padoTsl (KCP) 6
[Ipomexxyrounas artectanus (MKP) 0,5
[ToaroroBka K TEKYILIEMY KOHTPOJIIO 35,7
O0mas Tpy10eMKOCTh MO TUCHHUILIHHE 180

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —

camocmosmeilbHas pa6oma cmydel—tma

2.3 Conep:xanue pa3iesioB (TeM) THCHUNTHHBI

2.3.1 3ausaTHA JeKIHOHHOI0 THIIA




dopma

HaumeHnoBanue pasaesna rerym
Ne Conep:xanue paszjaena (TeMbl) ero
(TeMbI)
KOHTPO
Jas
1 2 3 4
JTMHeiHbIC TMHAMITECKHE WNudopmannonnslie CTpyKTypbl. JInnelinsie
JUHAMHU4YecKre nH(OpMalOHHbIE
1. | undopmanroHHbIe K, P3
CTPYKTYDBI CTpyKTypbl. OCHOBHBIE OIIPEJEIICHNUS.
IpPUMEpBI
JInneliHble 1BYHAIIPABICHHBIE Crek. Ouepenp. [lex. Jlornueckas
2. | CBSI3HBIC CITUCKHU opranuzainusi. OCHOBHBIE ONEpaIUu. K, P3
AOCTpaKkTHBIE CTPYKTYPHI
3 Jluneiinble NByHanpaBieHHble | MojaenupoBaHue CTeKa CpeACTBAMH S3bIKA K. P3
" | CBSA3HbBIE CIIMCKHU C++. Habop ocHOBHBIX onepanuit ’
4 JluneiiHble NByHaANpaBlIeHHbIC MonenupoBaHue o4epean CpeIcTBaMuU K. P3
" | CBS3HbBIE CIIMCKHU a3bika C++. Habop ocHOBHBIX onepauuii ’
Casi3HO€ pacnpesiefieHue MaMsITH.
OnnonanpasieHHbie criucku. [locrpoenue
cnucka. Oneparusi BCTaBKU U yIaICHUS
5 JIuHeiiHbie IByHANIPABICHHBIC 3JeMEHTa. /J|ByHanpaBie€HHbIE CITUCKH. K. P3
" | CBS3HBIE CIIHCKHU [Toctpoenue, oneparus yaaaeHus ’
anemenTa. [locTpoenue, onepanys BCTaBKU
anemeHTa. PexypcuBHas oOpaboTka
CIIMCKOB.
6. | Konbuessie crimcku Koubuessie cincku. [loctpoenue, K. P3
O06paboTKa KOJIBIIEBBIX CITUCKOB. ’
HepeBbs. OcHoBHBIE OHATHS. JlepeBo
7. | JIBonuHbIE 1EepeBbs JIBOUYHOT'O TMOUCKA (CTPYKTYpa U K, P3
noctpoenue). O6xoasr JAJI1.
BBox-BeiBog. Cuctema ynpasieHUs
Ny BBOJIOM-BBIBO/IOM. biiok FCB. OtkpbiTie u
8. | Daiinbl . K, P3
3akpeiTue Qaiino. bydepuzamnus BBoga ’
BBIBOJIA
OO6ume onepauuu Hax ¢aitnamu.
9. | Daiinsl O6paboTKa TEKCTOBBIX, YUCIOBBIX K, P3
OuHapHBIX (ailyioB.
OpuentupoBanHble rpadbl. OCHOBHbBIE
onpexaenenus. [Ipeacrasnenus
10. | O6paboTka rpadoB OpueHTUpOoBaHHBIX TpadoB. AT/ mis K, P3
OpPHEHTUPOBAHHBIX IpadoB. OCHOBHBIE
OIepaTopBhl.
11 O6pabotka rpagos 3ajaua HaXOXKJEHUS KpaTyalero myTH. K. P3
' Agroput™ Jleiikerpel. Peanmszanus Ha C+ ’
O6pabotka rpagos Haxoxienue kpatuallimx myTend Mexmay
12. napamu BepiinH. Anroputm ®Omoiina. K, P3
Peanuzamus na C++.
O6pabotka rpagos [IpencraBneHre HEOPUEHTUPOBAHHBIX
13 rpadoB. OCTOBHBIE JIepeBbsl MUHUMAIIbHOMN K. P3
CTOUMOCTH. OCHOBHBIE TIOHSATHS. ’
CtpyKTypa nepeBa
14. | O6paboTtka rpadoB AnroputM IIpuma Peanuzanus va C++ K, P3




dopma
TeK
HanmenoBanue pa3zjiena yi
Ne Conep:xanue paszjaena (TeMbl) ero
(TeMbI)
KOHTPO
Jas
1 2 3 4
Oo6pabotka rpados AnropurMm Kpackana.
15. K, P3
Peamuzanug na C++
o KonTteitnepHslii ki1acc vector. OCHOBHbIE
16. | Konreiinepsr p K, P3
METO/Ibl, IPUMEPHI UCIIOJIb30BAHHUS.
. Konretinepnsiii kiiacc list. OcHoBHBIE
17. | Konrelinepbl p K, P3
METO/Ibl, IPUMEPHI UCIIOJIb30BAHHUS.
Konreiinepnsrii kiaace deque, queue.
18. | KoHreliHepsl OCHOBHBIE METObI, IPUMEPDI K, P3
MCII0JIb30BaHMUSI.
AcconraTtuBHbI KOHTEHHEPHI set.
19. | KoHreliHepsl OCHOBHBIE METO/IbI, IPUMEPHI K, P3
MCIOJIb30BaHUSL.
AccoluaTuBHBIN KOHTEHHEPHI Map.
20. | KonreiiHepsl OCHOBHBIE METO/IbI, IPUMEPHI K, P3
MCIOJIb30BaHUSL.

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA
He npenycmoTpensl

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue kypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, D - scce, K - xomnoxsuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHSA

dopma
Ne HaumenoBanmue pasaesna (TeMbl) HaumenoBanmue 1a00paTopHbIX padoT TeKyl1ero
KOHTPOJIsA

1 2 3 4

JInHeHbIe TMHaAMUYECKIE P3

OnnonamnpasieHHbie criucku. [loctpoenue
1. | uHpOpMAITMOHHBIE
cnucka. Onepanys BCTaBKU
CTPYKTYPBI
JInHeiiHple TUHAMHYECKHUE P3
OnnonanpasieHHble criucku. [locrpoenue
2. | uHpOpMaITMOHHBIC
cricka. Onepanus yaajieHus. dJIEMEHTa.

CTPYKTYPBI

JInHelHbIe TMHAMWYECKIE P3
3. | uHdopmMamoHHbIE PexypcuBHas 06paboTKa CITUCKOB.

CTPYKTYPBI

JIuHeliHbIe TMHAMUYECKHE Pemenue 3aga4 ¢ HCMOJIb30BAHUEM OYEPEIH P3
4. | uHpOpPMaIIMOHHBIE U CTEKa

CTPYKTYPBI

JInnelHbIe 1BYHAINIPABICHHBIE P3
S5. JIByHampaBneHHble ciucku. [locTpoenue,

CBSI3HBIC CITHCKH




®opma

Ne HaumeHoBaHue pa3jaeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4
6 Jlunelinple nByHanpasieHHble | J[ByHampaBieHHbIe cickd. OOpaboTKa B P3
" | CBA3HBIE CIIMCKHU IIPsIMOM U 0OOpaTHOM HOPSAKE
7 JIuHeiiHbie NByHANIPaBJICHHbBIC JIByHanpaBieHHble criucku. Onepanus P3
CBSI3HbBIE CIIMCKHU BCTaBKH 3JIEMEHTA
8 JIuHeiiHbie NByHANIPaBICHHbBIC JIByHanpaBieHHble criucku. Onepanus P3
CBSI3HbBIE CIIMCKHU YAAJIEHUS DJIEMEHTA.
JIuHeiiHbie NByHANIPABICHHbBIC Hcnonb3oBaHne HECKOJIBKUX CTPYKTYP P3
9. | CBs3HBIC CIIMICKU JAHHBIX (MACCUB, MaTPUIIA, CIUCOK) MpU
pEIlIeHUH 3a1a4
JIuHeiiHbie NByHANIPABICHHbBIC Hcnonb3oBaHne HECKOJIBKUX CTPYKTYP P3
10. | cBsI3HBIEC CITUCKU JIAHHBIX (CTEK, O4epe/b, CIUCOK) IIPH
pelleHuu 3a1a4
11, JIuneiinble nByHanpaBieHHble | PexypcuBHast 00paboTka ABYHAIPaBICHHBIX P3
CBSI3HBIE CIIHCKHU CIIMCKOB
12. | KosblieBbIC CITUCKH Konwuessie ciucku. [loctpoenne P3
13. | KoJsbLieBble CIIMCKH Konbnessle cincku. O6paboTKa 3JIEMEHTOB P3
14, JIBOM4HBIE NEPEBBS ITocTpoenne nepeBa IBOMYHOIO P3
MOMCKA
15 JIBOoWYHBIE NEPEBBS O06x0/b1 IepeBa ABOUYHOTO P3
MOMCKA
16. JIBOou4HbBIC JEPEBHS O6paboTka SIEMEHTOB JPeBa. Nx P3
CBOIICTBa
17. | JIBondHbIe AepeBbs YPpOBHHU B AEPEBBSX P3
18. | /IBonuHbIe epeBbsi BcTaBka sneMenTa B 1epeBo P3
19. | /IBonuHbIe nepeBbsi Y naneHue 3eMeHTa U3 iepeBa P3
20. | Daiins O06paboTKa 11eJT0YUCIEHHbIX (haiIoB P3
21. | Daiinbl O06paboTKa TEKCTOBBIX (ailyioB P3
22. | Daiiiel O6paboTka (aityioB pa3HbIX GOpPMATOB P3
23, Konreiinepsl O0paboTka JaHHBIX C TOMOLIBIO P3
KOHTEIHepa vector
24 Konreiinepsl OO0paboTka JaHHBIX C TIOMOTIIBIO P3
' KoHTelHepa list
o5 Konreiinepsl O0paboTka JaHHBIX C TOMOLIBIO P3
' KOHTelHepa deque
26. Konreiinepsl O6paboTtka AGHHBIX C TIOMOIIBIO P3
KOHTelHepa queue
27, KonTelinepsl OG6paboTKa TaHHBIX C TOMOIIIHIO P3
KOHTelHepa Set
28, KonTelinepsl O6paboTka glavHHHx C IIOMOIIIBIO P3
KOHTEeMHepa map
29. | O6paboTka rpadoB [Toctpoenwue rpada P3
30. | O6paboTka rpados O0x0/1 B MIMPUHY P3
31. | O6paboTka rpados O6xo01 B riyouHe P3
32. | O6paboTka rpados Anroput™ ®noiiga P3
33. | O6paboTka rpados Anroputm JleMKCTpbI P3
34. | O6paboTka rpados [TocTpoenue nepeBa IBONYHOTO P3

ITIOHMCKa




IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHas TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMmotpensl

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 Oo0ecnevYeH sl HJIA CAMOCTOATEILHOH padoThI
00y4yarIuXcs Mo JUCHUILINHE (MOYJIIO)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC T10 BBITMIOJIHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 |U3yuenue Meroanueckue ykKazaHUs IO OpPraHU3AIMH CaMOCTOSTEIbHOMN
TEOPETUUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHbBIE kadenpoit
Martepuaa nHGOPMAIMOHHBIX TeXHOJIOorui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUS 1O OpraHU3alid CaMOCTOSITENbHOM
paboThI CTYyJICHTOB, YTBEPKICHHBIC Kadenpoi
nH(OPMALIMOHHBIX TexXHOJoruH, mpotokosa Nel ot 30.08.2019

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 0OyYaroIIUXCS U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasnsores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B 1e4atHo (opme Ha si3bike bpaitns.

Jlig U1 ¢ HapyLIeHUSIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOM opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIE€HTa
00ydaronuxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBerctBun ¢ TpeboBanusmMu @I'OC B mporpaMma AUCHMIUIMHBI MpelycMaTpUBaeT
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIeAyoImMX o0pa3oBaTe/bHbIE TEXHOJIOTHUHU: UYTEHUE
JEKUUHA C HCHOJB30BAaHUEM MYJIBTUMEIUMHBIX TEXHOJOTUH; METOJA MallblX Ipymnm, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 0O6yuyeHnH UCTIONB3YIOTCS CieyIolIe 00pa3oBaTeIbHbIE TEXHOIOTHUH:

— TexHonorMsT KOMMYHUKATHBHOIO OOyuYeHUSI — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOH ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonoruss pa3zHOypoBHEBOTO (mu(DPEpeHIIMPOBAHHOTO) OOyYEeHHs] — TMpeAroiaracT
OCYILIECTBJICHUE I103HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM MX WHIAWBHUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOpUYECKUI




IIOTCHIIHUAJI. COB,Z[aHI/IC N HCIIOJB30BAaHHUEC JHATHOCTUYCCKUX TCECTOB SABIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorusst MOIYJIBHOTO OOyYeHUS — TMpelycMaTpUBaeT JeJCHHE COJepKaHus
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMMmyHukanmonnsle Ttexaonorun (MKT) - pacmumpstor pamku

00pa3oBaTeNbHOIO MpOIlecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpPaBICHHOCTb, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJorust HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS SA3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUuU OOyuYeHHMs] — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHPOBAHHBI TOAXOJ, YYHTHIBas HMHIUBUAyaJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNseTcs B paMKax
npodecCHOHAIBHOM MOATOTOBKH, BBIIEISIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISII KaK MHAVBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBasi TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
croco0o0B pelleHus NpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYJIEHTOB U PAacKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIUH, KOTOPBIMU JOJDKEH o0najgarh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJICHHAs Ha pellieHue 0011Iel 3a/1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
pacnpenesIeHUI0 U CUCTEMAaTU3allii MaTepuaa 1o ONPENEICHHON TeMe, B pe3ysbTare KOTOPOu
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH Mpo(ecCHOHANBbHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMil IIMPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJIHY€CTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
9acoB
[TpakTrueckue 3QHSATUSA B pexumax
JIP B3aUMOJICHCTBUS «MPENoiaBaTelb — CTYACHT» U 24
«CTYHEHT — CTYJICHT»
Hroro 24

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zanamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pazbopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIONIb3YETCS KaK MpernogaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOMW TIOYTHI.

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yyJaronuxcsi.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTEepHAJIbI
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00ydaroluxcsi, OCBOMBUIMX MpOrpaMMmy Y4YeOHOH JUCHUIUIMHBI «MeTomabl
IIPOrPaMMUPOBAHUSD.

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIsl B (opMe Pa3HOYPOBHEBBIX 3aJlaHHi, 1 NMPOMEKYTOYHOH aTTecTanMu B (opme
BOIIPOCOB U 3a/IaHUM K 3a4ETy U SK3aMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIWAOB M JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUIYAIbHBIX CUXO(U3NUECKUX 0COOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS TOMOJHUTENBHOE BpeMs IS TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIIOJIb30BAaHHE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsi 00YyHaIOIINXCs C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS] MHBAJIHMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) TMpelycMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHHMYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:
JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

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

— B popMe IEKTPOHHOTO TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUSIMU CiyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.
JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

WJ1-3.011K-2

Kon HaumenoBanue
Ne KonTtpomupyemsie pa3aemns! (TeMbl) KOHTPOJIUPYEMOM OILIEHOYHOI'0 CPENICTBA
n/ IUCLHAIUIAHBI® KOMITETCHIIUHN (MJTH . [IpomexyTounas
Texyuuii KOHTPOIIb
€€ 4acTH) aTTecTalus
na-1.yK-1
na-2.yK-1
NJa-2.0IK-1 Koumponvuvie 3a0anus
JIuHe#HbIe TUHAMHYECKHE WJI-1.0I1K-2 1-4
1 WHPOPMAIOHHEIE nJ-2.0IK-2 3aoanus ons Bonpoc na skzamene 1-3
CTPYKTYPHI nJ-3.0I0K-2 CAMOCOAMENbHO20
nJ-2.0IK-3 pewenus 1-10
WA-1.0I1K-5
na-1.vK-1
na-2.YK-1
WA-2.0I1K-1 Koumponvuvie 3a0anusn
JIuneiHbIe NByHANpaBICHHBIC V- 1.OMK-2 57
2 CBSIBHBIC CIIHCKH WA-2.0I1K-2 3aoanus ons Bonpoc na sxzamene 4-17
NA-3.0I1K-2 CAMOCMOSIMENbHO20
N-2.0I1K-3 pewenus 11-17
na-1.0I0K-5
na-1.vK-1
UA-2.YK-1
WA-2.0I1K-1 Koumponvuvie 3a0anusn
V- 1.OMK-2 8-9 Bonpoc na sxzamene
3 Kosb1essle crincku Na-2.0I1K-2 3aoanus ona 24 fl
W-3.0I1K-2 CamocmosimenbHo20 e
N-2.0I1K-3 pewenus 18-22
na-1.0I0K-5
NA-1.YK-1
Na-2.YK-1
na-2.0IK-1 Koumpoavuvie 3a0anus
MJI-1.01IK-2 10-12 Bonpoc na skzamene 18-
4 JIBOMYHBIE IEPEBHSI 1NJ1-2.0I1K-2 3aoanus ons 21 P
1J1-3.0I1K-2 CamocmosimenbHo20
NJ1-2.0I1K-3 pewenus 23-33
WA-1.0I1K-5
VA-1.VR-1 Konmponvuvie 3adanus
Na-2.YK-1 13-14
5 Daiim N-2.011K-1 Badanus o Bonpoc na sxzamene 22-
NJ1-1.0T1K-2 24
VIJ1-2.0T1K-2 CAMOCMOAMENbHO2O

pewenus 34-38




WJ-2.0IIK-3
nJ-1.0IIK-5

6 KonreiiHepbt

WJ-1.VK-1

WJI-2.VK-1

WJ[-2.011K-1
WJI-1.01IK-2
WJ1-2.0TIK-2
WJ1-3.011K-2
WJ1-2.011K-3
WJ-1.01IK-5

Koumponvuvie 3a0anus
15-18

3aoanus ona
CamocmosimenbHo2o
pewenus 39-52

Bonpoc na sxzamene 25-
35

7 O6pabotka rpados

WJ-1.VK-1

WJ1-2.VK-1

WJ[-2.011K-1
WJI-1.0TIK-2
WJ1-2.0TIK-2
WJ1-3.011K-2
WJ1-2.01T1K-3

Koumponvuvie 3a0anus
19-20

3aoanus ona
CamocmosimenbHo2o
pewenusa 53-57

Bonpoc na sxzamene 36-
42

WJI-1.01IK-5

IMoka3aTenu, KpUTEPHUH U HIKAJIA OLleHKH c()OPMHPOBAHHBIX KOMIIETEHI Uit

CootBercTBie MOPOrOBOMY VPOBHI) OCBOCHHS KOMIETCHLUUN IJIaHUPYEMbIM
pe3ysbTaTaM 00yUeHHs M KPUTEPUAM UX OLICHUBAHUS (OLICHKA: YI0BJIE€TBOPUTEIbHO /3a4TEHO0):
YK-1 Crnoco0eH ocylIecTBIATH MOMCK, KPUTHYECKU aHAJIN3 U CHHTe3 nHpoOpMauu,
NPUMEHSITh CHCTEMHBIH MOIX0/ JIsl pellleHHs MOCTABIEHHBIX 3a1a4
HJI-1.YK-1 Ocywiecmenaem NOUCK HEOOX00UMOU UHBopmauuu, Onupasco Ha

pe3yibmamosl AHAU3A NOCMABIEHHOU 3a0auu
Hcmounuxu ungopmayuu no aneopummam u cCmpyKkmypam OaHHbIX
Cogpemennvie no0xo0sl K pearusayuu cmpykmyp oanuwvix va C++
Tpunyunel ananusa pemeHHOl CI0HCHOCMU AICOPUMMO8

3namo

Ymems Ananuzuposamo mpeboganus K CMmpyKmypam OaHHbIX
CpasHusamo 3¢hghexmueHocmos paziudHbix pearusayuii
Kpumuuecku oyenusams naiioennvie peuieHus
Bnaoemo Memoouxkoti noucka u ananuza ungopmayuu
Hasvikamu ooxymenmuposanus pe3yiomamos
Texnuxoti npogedenusi CpagHUMeENbHbIX Mecmos
Boioupaem onmumanvuvlii éapuanm peuieHun 3a0a4u, apeymeHmupys
c60ll 6v100p
Kpumepuu evioopa cmpyxmyp oannwix
Ocobennocmu peanusayuu cmpykmyp Ha C++

HpuHLﬂ/ll’lbl onmumusayuu aicopummos

HT-2.YK-1

3namop

Ymems ObocHogvlamsb 66160p CMPYKMYp OAHHBIX
Apeymenmuposamo npunsimoie peuieHus
Oyenueamv KOMAPOMUCCHL NPU 8blOOpe peuteHull
Bnaoemsw Memoodamu apeymenmayuu 6v160pa
Hasvikamu npezenmayuu pewienuti

Texnuxoti 3auumvl NPUHAMBIX PeULeHUl



OIIK-1 CpnocobeH nmpuMeHsITh (pyHIaMeHTAJIbHbIE 3HAHMS, MOJy4YeHHbIe B 00J1aCTH
MATeMAaTH4YeCKUX ¥ (UJIH) eCTeCTBEHHBIX HAYK, M HCHOJIb30BaThb HX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

H/1-2.01IK-1 Ilpumenaem ¢ynoamenmanvnovle 3HaAHUA, NONAYYEHHbIE 6 oObOAACHMU

Mmamemamuueckux u (uaiu) ecmecmeeHHbIX HAYK NPU 6b1OOPE MEM0008
peuwtenus 3a0ay npogheccuonanbHoll 0esasmenbHoCmu

3uamo Mamemamuyeckue 0cHO8bI CMPYKMYP OAHHBIX

Ipunyuner pabomer aneopummos
Memoowl oyenku crodxcHocmu

Ymems Ilpumensams mamemamuyeckui annapam
Ananuzuposamu aneopummbl
OyeHusamuv 8bIYUCTIUMENLHYIO CLOHCHOCHb

Braaoempw Memooamu mamemamuuecko2o anaiu3a
Hasvikxamu oyenku s3¢pgpexmusnocmu
Texnukot onmumuzayuu arcopummos

OIIK-2 CnocoGeH HCNOJIb30BATH U AJANTHPOBATH CYLIECTBYIOLIHME MaTeMaTHYecKue
MeToAbl M CHCTeMbl NPOrpaMMHPOBAHHUSI JJIS Pa3padoTKH M Ppeaju3anuu
AJITOPUTMOB pelleHUsI MPUKJIATHBIX 32124

HJI-1.0IIK-2 Cnocoben npumenams CUCMEMHbBLIL HOOX00 K AHAIU3Y NPEOMEMmHOU

(npobnemnoit) oonacmu, 6viAGIEeHUI) MPeOOBAHUN K peanusayuu
anzopummos peuienus nPUKIAOHbIX 3a0ay

3namp Cmanoapmuule konmetinepvl STL

Ipunyunst pabomol ¢ namamoio ¢ C++
Memo0dbl npoekmupoganus CmpyKmyp OaHHbLX

Ymemo Buibupams nooxoosawue konmetinepol
IIpoexmuposame cmpykmypol OaHHbIX

Peanuzosvieamv ancopummer na C++

Bnaoempw Hasvikamu pabomut ¢ STL
Texnuxou ynpasnenusi namsamio

Memoodamu peanuzayuu cmpykmyp OaHHbIX

HJ1-2.0IIK-2 Ilpumensem  coeépemennbvlli  MamemMamuyeckuii annapam  npu
nocmpoeHuu mooleneii 6 PpA3IUUHBIX 001ACMAX  UYel08eYecKoll
deamenvHOCMU

3namp Aneopummul oopabomku epagos

Memoodwl pabomul ¢ Oepegvimu
Tpunyuner cepuanuzayuu OAHHbIX

Ymemsw Aoanmuposamuv aneopummol
Peanuzosvieamuv cnooicnvie cmpykmypbi
Pabomamy ¢ ¢pavinamu ¢ C++

Bnaoemo Hasvikamu peanuzayuu areopummos
Texnukou mecmupoganus Kooa
Memooamu obpabomku danHvIx



HJI-3.0IIK-2 Apzymenmupoeano npumensaem Memoowl npoexkmupoeanus,
PaspadomKu u peanuzayuu nPoPaAMMHBIX RPOOYKHIOE U RPOZPAMMHBIX
KOMREKCO8 8 PA3TUYHBIX 0071aCMAX Ye108e4eCKoll 0eamenbHocmu
3namo IHpunyuner pabomul ¢ gatiiamu
Memoowi cepuanuzayuu OaHHbIX
Texnonoeuu 0bpabomxu 0anHvLx

Ymems Peanuzosvieams 6600/661600
Pabomamuw ¢ bunapuvimu oannvimu
Obpabamuleams ¢haiinosvle NOMOKU

Bnaoemsw Hasgvixamu pabomoi ¢ ghaiiniamu
Texnuxou cepuanuzayuu
Memodamu nomoxoeou 0opabomxu
OIIK-3 CnocobeH nmpUMeHATh M MOAM(PUIMPOBATHL MaTeMaTHYeCKHe MOJeJH [IJIf
peleHusi 3a1a4 B 00J1acTH NPOo(hecCHOHATILHOM 1eATeJIbHOCTH

HJI-2.0IIK-3 Opuenmupyemca 6 COBPEMEHHBLIX NOJONHCEHUAX U KOHUENUUAX
NPUKTAOHOT MAMEMAMUKU U NPOZPAMMHO20 0Decneuenus
3namo Mamemamuyeckue mooenu cmpykmyp

Memoowi ananuza arcopummos
Ipunyuner onmumusayuu

Ymemo Moougpuyuposams arecopummol
Aoanmuposams mooenu
Onmumusuposams peuienus

Bnaoemuo Haesvikamu pabomui ¢ mooensamu
Texnukoti Mooughuxayuu areopummos
Memooamu onmumuzayuu xooa

OIIK-5 Cnocoden paspadaTbiBaTh aJIrOpuTMbl M KOMIbIOTEPHbIe IPOrpPaMMBbl,
MPUTOIHBIE /ISl MPAKTHYECKOr0 MPUMeHeHu sl
HJI-1.0IIK-5 Apzymenmuposano npumenaem Memoowvl npoekmuposanus,
paspadbomku u peanuzayuu nPOSPAMMHBIX RPOOYKMOE U RPOZPAMMHBIX
KOMRJIEKCO8 6 PA3IUYHbBIX 0071ACHAX YeN06e4eCKoll 0eamenbHoCmu
3namp Cunmaxcuc C++ onsa cmpykmyp 0aHHbIX
Ipunyuner pabomei ¢ ykazamenimu
Memoowr omnadku koda

Yuems Peanuzosvieams cnosicrvie cmpykmypol
Pabomamu ¢ ounamuueckol namamsio
IIposooumsv omnaoxy anreopummos

Bnaoemso Hasvikamu npoepammuposanus na C++
Texuuxoti omaaoxu
Memooamu mecmuposanus kooa

COOTBETCTBHE 6a3OBOMV VPOBHK) OCBOECHHS KOMIICTCHIUMI MJIAaHUPYEMbIM
pe3yabTaTaM O0yYeHHUs U KPUTEPHUAM MX OICHUBAHUS (OIICHKA: XOPOIIO /3aYTEHO):
YK-1 Crnoco0eH ocymiecTBJIATh NOMCK, KPUTHYECKU aHAJIN3 U CHHTe3 HHpopManuu,
NPUMEHATH CUCTEMHBIH MOAXO0/ /Il pellieH!sl MOCTABJEHHBIX 3a/1a4




HJT-1.YK-1

3namop

Ymemo

Braaoempo

HJT-2.VK-1

3namo

Ymemo

Braaoemso

Ocywiecmenaem Rnouck Heo0X00UMOU uHpopmayuu, onupasco Ha
pe3yibmamol AHAIU3A NOCMABIEHHOU 340a4U
Hlupoxuii cnekmp UCMOYHUKO8 UHDOpMAYUU NO ANOPUMMAM U CIMPYKIMYPAM
OGHHbBIX, BKIIOYAS CNEYUATUIUPOBAHHBIE HAYYHbIE NYOIUKAYUU U MEXHUUECKYIO
0OKYMeHmayuio
Cospemennvie nooxoovl K pearuzayuu cmpykmyp oanuvlx Ha C++ c yuemom
HOCIEOHUX CIAHOAPMO8 A3bIKA
Ilpunyuner  KOMNIEKcHO20 — aHAAU3A  6PEMEHHOU U  NPOCMPAHCMBEHHOU
CILONCHOCMU ATI2OPUMMO8

Ilposooumv Oemanvuvll ananu3 mpebdOBAHUN K CMPYKMYPAM OAHHBIX OJis
CILOICHBIX 3a0aY

IIposooums cpasHumenbHblil AHANU3 IPPHEKMUBHOCMU PAZTUYHBIX PeaTU3AYULL C
0bocHosanuem evlOopa

Kpumuuecku oyenusams u cosepuieHcmeosams HatlOeHHble peuleHUs

Memooduxoii cucmemMHo20 NOUCKA U 21y60K020 aHAIU3a uHGopmayuu
Hasgvikamu — npogheccuonanvHozo  OOKyMEeHMUpOBAHUS U GU3YATUZAYUU
pe3yibmamos
Texnukou npogeodeHuss KOMNJIEKCHbIX CPAGHUMENbHBIX MeCMOo8 C PAa3IUyHbIMU
Habopamu OaHHbIX
Boibupaem onmumansHulii eapuanm peuienusn 3a0auu, apeymeHmupys
c601l 8blO0Op
Paszeepnymoie kpumepuu 6v100pa cmpykmyp OAHHbIX O PA3TUYHBIX KAACCO8
3a0ay
Ocobennocmu 3¢ppexmuenoil pearuzayuu cmpykmyp va C++ ¢ ucnonvzoeanuem
COBPEMEHHBIX B03MONCHOCTEU A3bIKA
IIpunyunst KOMNAEKCHOU ONMUMUZAYULU ATICOPUMMOE
LemanvHo 060CcHO8bI6aMb 8b1O0D CIMPYKMYP OAHHBIX C YHEMOM 8CeX 3HAUUMBIX
¢axmopos
Apeymenmupo8arHo 3auunams npuHamvle NPOeKmHuble peueHus
Oyenusamnv u aHATUZUPOBAMb KOMAPOMUCCHL NPU 8blOOPE peuleHUl
Memoodamu ybedumenvHol apeymenmayuu u 3aujumsl b100pa
Hasvikamu npogheccuonanbHoll npeseHmayuy mexHu4ecKux peueHull
Texnuxoti KOMNIEKCHOU OYEeHKU U 3aUUumsbl NPUHANBIX peuleHull

OIIK-1 Cpnocoben nmpuMeHsITh (PyHIaAMEHTAJIbHbIE 3HAHMS, NMOJy4YeHHbIe B 00J1aCTH
MaTeMATH4eCKUX M (WJIHM) eCTeCTBEHHbIX HAYK, W MCIO0Jb30BaThb HX B
npodeccHoHAIbLHOM 1eATeJIbHOCTH

HJI-2.01TK-1

3namo

Ymemo

Bnaoemuw

Ilpumenaem Qynoamenmanvusle 3HaAHUA, NONYYEHHble 6 oOnACMU
MamemamuyecKux u (Uiu) ecmecmeeHHbvIX HAYK NPU 6blOOPE Memo00s
peuwienus 3a0ay npogheccuonanbioll 0eamenbHocmu
I'nyboxue mamemamuueckue 0CHO8bL CMPYKMYP OAHHBIX U AI2OPUMMO8
Tpunyunsl pabomol u aHAIU3A CTONACHBIX ACOPUMMOB
Memoobl KOMNIEKCHOU OYEeHKU BbIYUCTUMENLHOU CTOHCHOCTU
Oppexmusno  npumenams mamemamuueckui —annapam — Ois  peuleHUs.
NPAKMu4ecKux 3a0ay
IIpo6ooumsv demanvHblll AHANU3 AICOPUMMOSE PASIUUHOU CLOHCHOCTU
Ocywecmanams KOMNIEKCHYI0 OYEHKY BbIYUCTUMENTbHOU CIONCHOCU
Memooamu yanybreHHo20 Mmamemamuiecko2o auaiusd
Hasvikamu npogheccuonanbHoll oyenku ¢h@hexmusHocmu peuleHut
Texnukou KOMNIEKCHOU ONMUMUZAYUU ANOPUMMO8



OIIK-2 Cnoco6eH HCMOJb30BATH M AJANTHPOBATH CYIECTBYIONIME MaTeMaTHUYeCKHe
MeToAbl M CHCTeMbl MPOrpaMMHUPOBAHUS JJs Pa3padoTKH H peajn3aluu
AJITOPUTMOB pelleHUsl MPUKJIATHBIX 32124

HJI-1.01IK-2 Cnocoben npumenams CUCHEMHbBIIL HOOX00 K AHAIU3Y NPEOMEMmHOU

(npobnemnoit) oonacmu, 6viAGIeHUI) MPeOOBAHUN K peanusauuu
anzopummoe peuienus nPUKIAOHbIX 3a0ay
3namo Bce cmanoapmmuvie konmetinepwt STL u ux oemanvHvie Xapakmepucmuxu
IHpunyuner npogheccuonanvrou pabomul ¢ namsamoio ¢ C++
MemoOosl npoekmupo8arus C10MHCHLIX CMPYKMYP OAHHBIX

Ymems Oco3HaHnHo 8blOUpPamMb ONMUMALbHBLE KOHMeEUHEPbl OJi PA3TUYHbIX CYeHapues
IIpoexmuposams u peanuz08ul8ams ClLONHCHbIE CIMPYKMYPbI OAHHBIX
dpgexmusno peanuzosvisame anreopummul Ha C++

Bnaoemo Ilpogheccuonanvrvimu nasvikamu pabomot ¢ STL

Texnuxoti npoOsUHYmMo2o ynpagienus namsmsio
Memoodamu peanuzayuu cioNCHbIX CMPYKMYP OAHHBIX

HJI-2.01IK-2 Ilpumensem  cospemenuslii  MamemamuyecKuil  annapam  npu
nocmpoeHuu mooeneil 6 pA3IUYHBIX 001aACmAX  UYel08e4ecKoil
oeamenvHOCMU

3namp Cogpemenuvie ancopummsl 0opabomu 2paghos u depesves

Memoowbl 3¢hghexmusnoll pabomovl co CLOANCHBIMU CMPYKIMYPAMU OAHHBIX
Ipunyunel npogheccuonanvHoll cepuanuzayuy OAHHbIX
Ymemo Aoanmuposamv 1 MOOUPUYUPOBAMb  ALOPUMMbBL  NOO  HECMAHOAPMHbLE
mpebosanus
Peanuzosvieams u onmumuzuposams ciodichvie cmpykmypbl OAHHbIX
IIpogheccuonanvro pabomamo ¢ gatinamu ¢ C++
Bnaoems Hasvikamu peanuzayuu cioxicHvIx aneopummos
Texnuxoti KOMNIEKCHO20 MeCMUPOBAHUs KOOA
Memooamu 3¢hghexmusrnoii 0opabomku OanHvIX
HJ1-3.0IIK-2 Apzymenmuposano npumensem Memoowbl npoeKmupoeanus,
Paspadomku u peanuzayuu nPOPAMMHBIX RPOOYKMOE U RPOZPAMMHBIX
KOMRNJIEKCO8 6 PA3IUYHbBIX 0071ACMAX YeN06€4eCKoll 0esamelbHOCHmU
3namp Ipunyunwvl npogheccuonanvroli pabomwl ¢ airamu pa3iuiHsix Gopmamos
Memoowl 2¢hghexmusnoil cepuanuzayuu C10HCHLIX CMPYKMYP OAHHBIX
Cospemennbie mexnonocuu 00pabomku OaHHbIX
Ymemn Peanuzosvieams cnooicnvie cucmemul 8600a/6v1600a
Pabomamu ¢ bunapuvimu 0aHHbBIMU PA3TUYHBIX POPMAMO8
Dhgexmusno oopabameieams ghatinosvie nOMoKu
Bnaoemo IIpogheccuonanvrvimu Hasvikamu pabomel ¢ atiiamu
Texnuxoti cnoxcHol cepuanruzayuu OAHHbIX
Memooamu nomokosou 06pabomxu uHgopmayuu
OIIK-3 CnocoGeH npuMeHsITh U MOAW(PUUHUPOBATHL MaTeMaTHYeCKHe MOJeJH [JIsl
peuieHus 32424 B 00J1acTH NPOPeCCHOHATBHOM 1eITeJIbHOCTH

HJI-2.0IIK-3 Opuenmupyemcs 6 COBPEMEHHBIX NOJOMHCEHUAX U KOHUENUUAX
NPUKIAOHOU MAMEMAMUKU U RPOZPAMMHO20 0DecnedeHus
3namep Paseepnymoie mamemamuueckue mooenu cmpykmyp OaHHbIX

Memoowbi komniekcHo20 aHanu3a aneopummos
Tpunyuner enybokoii onmumuzayuu peuieHu
Ymems Moouguyuposamv u adanmupoeams cloHCHbIE ANCOPUMMbL
Coz0asamv cneyuanuzupoamHvle Mooeu
1Ipo6ooums KOMNIEKCHYIO ONMUMUSAYUIO PeUleHUT
Bnaoemp Hasvikamu pabomul co croxcHvilmu Mooenamu



Texnukotl npogheccuoHanbHOU MOOUDUKAYUU ATCOPUMMOB
Memoodamu y2nybenHol onmumusayuu Kooa
OIIK-5 Cnocoden pa3pabdaTbiBaTh aJrOPUTMBI M KOMIBIOTEPHbIE NPOrPaMMbI,
NPUTO/HBIE VIS MPAKTHYECKOT0 MPUMEHEHH s
HJI-1.0IIK-5 Apzymenmupoeano npumensaem Memoowl npoeKkmuposanus,
PazpadomKu u peanuzayuu nPoZPaAMMHBIX RPOOYKHIO08 U RPOZPAMMHBIX
KOMNJIEKCO8 6 PA3IUYHBIX 0071ACHAX YeN08€4eCKOll 0esmelbHOCImuU
3namp Bce acnexmot cunmaxcuca C++ 0ns pabomsi co cmpykmypamu OaHHbIX
Tpunyunel npogeccuonanvrol pabomol ¢ yKazamenimu u Namsimsio
MemoOowbl KoMnieKcHOU OMAAOKU CIOAHCHO20 KOOA
Ymemo Peanuszosvieamu cnodcuvie cmpykmypbi OAHHbIX RPOMBIULLIEHHOZ0 YPOGHS
Dhghexmusrno pabomamsv ¢ OUHAMUUECKOU NAMAMBIO
Ilposooumsv npogheccuonanvhyro omiaoKy aieopummos
Bnaoempw Ipogheccuonanvnvimu nagvikamu npoecpammuposanus Ha C++
Texnukoti npoosuHymou omaiaoKu
Memooamu KomniekcHo2o mecmupo8anus Kooa

CootBercTBie HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHIMN IJIAHUPYEMBbIM
pe3ysbTaTaM OO0yUeHHs U KPUTEPHUSAM MX OIICHHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

YK-1 Crnoco0eH ocylIecTBIATH MOMCK, KPUTHYECKU aHAJIN3 U CHHTe3 nHpoOpMauu,
NPUMEHSITh CHCTEMHBIH MOIX0/ JIsl pellleHHs MOCTABJIEHHBIX 3a/1a4
HJI-1.YK-1 Ocywiecmenaem nOUCK HEOOX00UMOU UHBopmauuu, Onupasco Ha

pe3yibmamosl AHAIU3A NOCMABICHHOU 3a0auu
3namep Hlupokuii cnekmp  Cneyuaiu3upoOBaAHHbIX UCHMOYHUKO UHGOpMayuu no

AneoOpummam U CMpYKmypam — OAHHbIX, 6KII0Yds NOCIeOHUe HAaAyuHble
uccne0o8aHus u mexHuieckue cneyugurkayuu
Ilepedosbie n00x00wl K peanuzayuu b1cOKOIPGHEKMUBHBIX CIMPYKMYP OAHHbIX HA
C++ ¢ ucnonvsosanuem HOBEUWUX 603MOHCHOCMEN CIMAHOAPMOS
Ilpunyunsl  KOMNIEKCHO20 — AHAIU3A  6DEMEHHOU U  NPOCMPAHCMBEHHOU
CNIOAHCHOCMU AN2OPUMMOB 8 PA3IUYHBIX CYEHAPUAX NPUMEHEHUS

Ymemo Ilposooums sxcnepmuvlil anaiu3 mpebOSanull K CMpYKmypam OAHHuIX O/
peuenus KOMIIEeKCHbIX NPUKTIAOHBIX 3A0ay
Ocywecmenams 8CeCMOPOHHUL  CPABHUMENbHLIL  aHANU3  dppexmusnocmu
AnbMEPHAMUBHBIX Peanu3ayull ¢ HAy4YHbIM 000CHOBAHUEM 8blOOPA

Kpumuuecku  oyenusams,  cosepwiencmeoéamv  u  pazpabamviéamy
UHHOBAYUOHHDbLE PeUleHUs]

Bnaoempw Cosepuiennoii  MemoOuKkou CUCMEeMHO20 NOUCKA U 2nYOUHHO20 —aHAIU3A
uHgopmayuu

Ilpogpeccuonanvnvimu  Hagblkamu  OOKYMEHMANbHO20 — ogopmuenus U
BU3YAU3AYUU PE3YTbMAMOE UCCIO008AMENbCKOU 0esmenbHOCIU

Ilepedosoui mexHuxou npogeoeHusi KOMNIEKCHbIX MeCcmos ¢ pasiudHbIMU
HaboOpamu OAHHBIX U CYEHAPUAMU UCNOTbI0BAHUSL

HJI-2.YK-1 Buvioupaem onmumanvusiit eapuanm peuwieHusn 3a0auu, apZymeHmupys
C601l 6b100p
3namep YVenybnennvie kpumepuu onmumanvHo2o 6v100pa CMPYKMYp OGAHHBIX Ol

CIIOJHCHBIX 8bIYUCTIUMENLHBIX 3A0aY

Ocobennocmu  8vicokodppexmuenol  peanuzayuu cmpykmyp na C++ ¢
UCNONIL30BAHUEM COBPEMEHHBIX NAPAOULM NPOCPAMMUPOBAHUS

Ipunyunevr  ghynoameHmanvHol ONMUMUZAYUU  ANCOPUMMOE HA  PA3TUYHBIX
VPOBHAX abcmpaxkyuu



Ymems Hayuno obocnosvieams 6b160p cmpykmyp OGHHbIX C Y4EmOM 6CeX 3HAYUMBIX
napamempos u 02panudeHuu
Apeymenmupoganno 3awuuams u 060CHOBbIBAMb APXUMEKMYPHbIE peleHUs Ha
npogheccuoHanbHoM ypoeHe
IIposooums KomnieKcHulll anaiu3 KOMHPOMUCCO8 NpU 6blOOpe peuleHuti ¢
yuemom 6cex acnekmos

Bnaoempw CosepuieHHbIMU MemOoOamu HAYYHOU apeyMeHmayuu U 3aujumsl MexHuuecKux
peuienul
Ilpogpeccuonanvuvimu  HABLIKAMU — NPE3CHMAYUU  CLOJNCHBIX — MEXHUYEeCKUX
peuwienul
DKCnepmuol.  MexXHUKOU KOMNIEKCHOU OYeHKU U O0OOCHOBAHUSL NPUHSIMbIX
peuwienul

OIIK-1 CnocodeH nmpuMeHsITh (pyHIAaAMEHTAJIbHbIE 3HAHHS, MOJy4YeHHbIe B 00/1aCTH
MaTeMAaTH4eCKUX M (WJIHM) eCTeCTBEHHbIX HAYK, W MCHO0Jb30BaThb HX B
npogeccuoHaIbLHOI eI TeJIbHOCTH

HJI-2.01IK-1 Ilpumensem ¢ynoamenmanvuovle 3HAHUA, NOTIYUEHHble 6 oOaaAcCMU

Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK NPU 8blOOpe Memo0os
peuwienus 3a0au npogheccuoHanbHoll 0eamenbHoCmu

3namo Dynoamenmanvhvie MamemMamuieckue OCHO8bl  CMPYKMYp  OAHHbIX U

AN2OPUMMOB BbICULE20 YPOBHSL CIOHCHOCU

Tpunyuner pabomwl u AHANU3A CLONCHBIX BIYUCTUMETLHBIX AI2OPUMMO8
MemoObl KOMNIEKCHO20 AHANU3A BbIYUCTUMENLHOU CIONCHOCMU 8 PA3TUYHBIX
VCIOBUSAX

Ymemow Ipumenams mamemamudeckuil annapam OJis peueHus HeCmaHOapmHuulx 3a0ay
HA 8bICOKOM NPOhECCUOHAILHOM YPOBHE
1Iposooumu yenybnenHvlli anaiu3s aneopummos IKCMmpemanbHOU CLONCHOCU
Ocywecménams  8CECMOPOHHION OYEHKY BbIYUCIUMENbHOU  CIOMCHOCMU 8
PA3IUYHBIX CYEHAPUAX

Bnaoems CogepuieHHbIMU MemOoOamu MamemMamuiecko20 anaiu3d 8blCule20 ypoGHs
DKcnepmubiMU HaBbIKAMU OYEHKU IPPEeKmUusHoCmu 8bIHUCTUMENTLHBIX PeUleHUl
Ilpogheccuonanvroii mexHuKou hyHOAMEeHMATLHOU ONMUMUZAYUU ANCOPUMMO8

OIIK-2 CnocobeH HCMOJIB30BATH H AaNTHPOBATH CYNIECTBYIOIME MAaTeMaTHYeCKHe

MeToAbl M CHCTeMbl NPOrpaMMHPOBAHUSI JAJs Pa3padoTKU M Ppeau3anuu
AJITOPUTMOB pellieHUs] MPUKJIATHBIX 327124
HJI-1.0IIK-2 Cnocoden npumenams cCUCmEMHbBIL NOOX00 K AHAIU3Y NPEOMEMHOU
(npodnemnoil) oodracmu, 6viAGNEHUIO MPeOdOSaAHUNl K peanusayuu
anzopummo peuienus nPUKIAOHbIX 3a0ay

3namep Bce acnexmur cmanoapmuwix konmetinepos STL u ux moukue xapaxmepucmuxu
Ipunyuner pabomei ¢ namamoio 6 C++ na npogheccuonanoHom yposHe
Coepemennvie Memoovl NPOEKMUPOBAHUSL  CILONCHBIX CMPYKMYD  OAHHbIX
PA3IUYHO20 YPOGHS

Ymemo Oco3HaHHO 6blOUPaAMb ONMUMANbHLIE KOHMEUHePbl OJisl CIOACHLIX CUEHapues
UCNONIL308AHUS
IIpoexmuposamv u peanu3o6vi6amy CIONHCHbIE CMPYKMYPbl OAHHBIX PA3IUYHO20
VPO8H3L
Dhdpexmusno peanuzosvieams gblcokonpouzgooumenvhvle areopummol ha C++



Bnaoemo Hasvikamu pabomut ¢ STL npogheccuonanvrozo yposHs
Cogepuiennoii mexHuKou ynpaeieHus namsamvio 5KCNepmuo20 ypOosHsl
Memodamu  peanuzayuu  CIONCHLIX ~ CMPYKMYD  OAHHBLIX HA  BbLICOKOM
npogheccuoHanbHoM ypoeHe

HJI-2.01IK-2 Ilpumensem cospemennslii  mMamemamuyecKuil annapam  npu
nocmpoenuu mooeneii € PA3IUUHBIX 001ACMAX  Uel06eUeCcKOll
odeamenvHOCMU

3namo Coepemenuvie @vlcOKOIpGexmuenvie anzopummsl  obpabomku 2pagoe u

Odepesves

Memoowvl  npogeccuonanvholi  pabomel ¢ IKCMPEMANbHO — OONUUMU
CMpYKmypamu OaHHbLX
Tpunyunst npomwbluneHHOU CEPUATUAYUU CTLOHCHBIX CIPYKMYD OAHHBIX

Ymemns Aoanmuposamv u moouguyuposams anreopummvl 01 peuleHus YHUKATbHbIX
3a0ay
Peanuszosvieamv u onmumuzuposams C1ox#cHbie CMpyKmypvl OAHHbIX PA3TUYHOZO
YPOBHSI
Ipogeccuonanvro pabomamo ¢ gatinamu paziuynslx popmamos ¢ C++
Bnaoempw CogepuieHHbIMU ~ HABLIKAMU — Peanu3ayuil  CIOJNCHBIX — BbIYUCIUMETbHBIX
aneopummos

Ilpogheccuonanvrotl mexHuKo KOMIIEKCHO20 MeCmupo8aHus Kooa
Memoodamu 3¢hpexmueroii 06padbomku 6ONLUUX 00bEMO8 OAHHBIX

HJI-3.0IIK-2 Apzymenmupoeano npumeHsem Memoobl npoeKmupoeanus,
Paspadomku u peanuzayuu nPoOPaAMMHBIX HPOOYKHI08 U RPOZPAMMHBIX
KOMRJIEKCO6 8 PA3/IUUHBIX 00J1ACMAX Ye106eUeCKOUl 0eAmeabHOCmU
3namop Tpunyunst npogheccuonanvroli pabomwi ¢ haviiamu CLoACHLIX hopmamos
Memoowl 2¢hghexmuenoii cepuanuzayuu KOMNIEKCHLIX CIMPYKMYP OAHHbIX
Cospemennvie mexnono2uu 00pabomxu OAHHbIX

Ymemn Peanusosvieams cnodrcuvie cucmemul 6600a/661600a
Pabomams ¢ 6unapnvimu OaHHLIMU PA3TUYHBIX CREYUATUIUPOBAHHBIX POPMAMOE
Ihppexmusno oopabameieams ghatinosvie NOMOKU 8 PASTUUHBIX CUCEMAX

Bnaoempo IIpogheccuonanvnvimu nasvikamu pabomul ¢ gaiinamu
Cosepuiennoli mexHuKou cepuanu3ayuu CIOHCHuIX CMPYKMyp OAHHbIX
Memoodamu nomoxoeou 0bpabomxu uHghopmayuu 8 peaibHOM 8peMeHU

OIIK-3 CnocoGeH npuMeHsITh M MOAUG(GHUMPOBATH MaTeMaTHYeCKHe MOJeJH [JIsl
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM 1eITeJIbHOCTH

HJI-2.0IIK-3 Opuenmupyemcs 6 COBPEMEHHBIX NOJOMHCEHUAX U KOHUENUUAX
NPUKIAOHOU MAMEMAMUKU U RPOZPAMMHO20 0DechedeHusn
3namep DynoamenmanbHble MameMamuyecKue Mooeau CmpyKmyp OaHHbIX IKCNEPMHO20
VPOBHs

MemoObl KOMNIEKCHO20 AHANU3A ANICOPUMMOB BbICULEN CTIOHCHOCTU
Ipunyunwei 2n1y60K0U ONMUMUZAYULU BBIYUCTUMETLHBIX PEULeHUTL
Ymemo Moougpuyuposams u adanmuposams CILO0NHCHbIE AN2OPUMMbL Ol VHUKATbHBIX
3a0ay
Co3z0asamb cneyuanuzupo8antvle mamemamudecKue Mooenu
I1Ipo6ooums KOMNIEKCHYIO ONMUMU3AYUIO PEULEHUL HA PA3TUYHBIX YPOBHSX



Bnaoems CogepuiennvimMu Hasvlkamu padomsl ¢ KOMNIEKCHLIMU MAameMamudecKumuy
Mooeniamu
IIpogheccuonanvroii mexuuxo MOOUGDUKaYUY A120PUMMO8 IKCHEPMHO20 YPOBHS
Memooamu ghynoameHmanbHo ONMUMUZAYUU BLIYUCTUMENbHBIX NPOYECCO8
OIIK-5 Cnocoben pa3pabdaTbiBaTh AJTOPUTMBI M KOMIBIOTEPHbIE NPOTrPaMMBbl,
NPUTO/HBIE IS MPAKTHYECKOT0 MPUMEHEHH s
HJI-1.01IK-5 Apzymenmupoeano npumensaem Memoowl npoeKmuposanus,
PaspadomkKu u peanuzayuu nPOPaAMMHBIX RPOOYKMOE U NPOZPAMMHBIX
KOMREKCO8 8 PA3IUYHbBIX 00J1aCMAX Ye108€4eCKoll 0eamenbHoCmu
3namp Ocobennocmu cunmaxcuca C++ 015 pabomul cO CIOACHBIMU CMPYKMYPAMU
OaHHbLX
Ipunyuner npogheccuonanvHou pabomsi ¢ YKA3aMeIAMU U NAMAMbIO 8
DA3TUYHBIX CUCEMAX
Memoowvi KomMnniekCHOU OMAAOKU CIOHCHO20 KOOA

Ymemns Peanuszosvieamu cnodxcuvie cmpykmypbi OGHHbIX PA3TUYHO20 YPOGHS KA4eCmed
Dppexmusrno pabomamsv ¢ OuHaAMUUECKOU NAMAMbIO
IIposooums npogheccuonanvmyo omiaoKy ClOHCHHIX AICOPUMMOB

Bnaaoemsw Cogepuiennvimu nagvikamu npoepammuposanus na C++
IIpogheccuonanvroii mexHuUKOU OMAAOKU CLONHCHBIX CUCTEM
Memooamu KoMNIeKCHO20 Mecmupo8aHus K0oa

TunoBbie KOHTPOJILHBbIE 32 IaHNSI WM HHbIE MATEPUAJIbI, HEOOX0AUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX 3TANbI

(1)0pMI/Ip0BaHI/IH KOMIIeTEHII NIl B nmpouecce oCBoCHUsA 06pa30BaTeJ’leOﬁ IporpaMmal

TunoBblie KOHTPOJIbHBIC 3aITaHUA:

1. Ornucath (yHKIHIO, KOTOpas BCTaBISET B CHUCOK L 3a MepBBIM BXOXKIACHHEM
aneMenTa E Bce anmementsl crincka L1, ecimu E Bxoaut B L.
2. Ornucath QyHKIHIO, KOTOpast GOPMHUPYET CHUCOK L, BKIIFOUMB B HETO MO OJTHOMY

pa3y 2JeMEHTBI, KOTOpble BXOAAT B OAMH K3 cruckoB L1 u L2, HO B TO ke BpeMsl HE BXOJST B
JIpYroi U3 HUX;

3. Onucats (yHKIUIO, KOTOpas IMOACUMTHIBAET KOJMYECTBO yucesn crnucka L, y
KOTOPBIX IIepBasi M MOCeHss (pa COBNAAIOT.

4. Onucath (QYHKIMIO, KOTOpas BBIYMCISET 3HAYEHHE MHOTOWJIEHAa B HEKOTOPOM
LEJI0YMCIEHHON TOUKE.

S, Jlana  mocnenoBaTeNbHOCTh  LENBIX  YHCEN, OKAaHYMBAIOILAACA  HYJIEM.
CdopmupoBaTh JBYHAIpaBICHHBIM CHHCOK Ha OCHOBE JaHHOHM mMmocienoBarenabHOCTH. Haiitu
KOJIMYECTBO 3JIEMEHTOB, 3HAUEHUSI KOTOPBIX OOJIbILE 33 JaHHOTO.

6. Jlana  mocnenoBaTeNbHOCTh — LIEJIBIX  YHCEJ, OKAaHYMBAIOIIAACA  HYJIEM.
CdopmupoBaTh AByHANPaBICHHBIN CIIMCOK HA OCHOBE JIAHHOM MOCEA0BATEIIBHOCTH. Y TAJTUTh U3
CIIMCKA BCE MAKCUMAJIbHbBIE DJIEMEHTBHI.

7. Jlana  mocneoBaTeIbHOCTh  IIENIBIX ~ YWCEd, OKaHYMBAIOIIAsAci  HYJIEM.
CdopmupoBaTh JBYHAnpaBiCHHBIH CIHCOK HAa OCHOBE JaHHOH MOCJIEI0BATEIbHOCTH.
Pacnonoxuthk oTpuliaTeIbHbBIE AIEMEHTHI BHAYAJIE CITUCKA C COXPAaHEHHEM X UCXOJIHOTO OpsIKa
BBOJA.

8. Jlana  mocnefoBaTeIbHOCTh  IIENIBIX ~ YWCEd, OKAaHYMBAIOIIAsACA  HYJIEM.
ChopmupoBaTh  OIHOHANpPABICHHBIM  KOJNBIEBOW  CIHCOK  HAa  OCHOBE  JIaHHOM
MOCJIE€I0BATEIHHOCTH. Haiitu B CIIUCKE HauboJee JUTMHHYO yOBIBAIOIIY IO

noAnoCaca10BaTCIIbHOCTD.



9. Jlana  mocienoBaTENbHOCTh  LEJIBIX  YHCE, OKAaHYMBAIOLIASACA  HYJIEM.
Cdopmuposath OJHOHANPaBJICHHBIN KOJIBLIEBOM CIIMCOK  Ha OCHOBE JTAHHOMU
nocieaoBarenbHOCTH. Haiitu B crincke Hanbosiee ITMHHYIO MOANOCIEeI0BATEIbHOCTD, 3JIEMEHThI
KOTOPOH MEHBIIIE CPEAHETO apu(PMETHUECKOTO 3HAYCHUH BCEX DJIEMEHTOB CITUCKA.

10.  /lama mocienoBaTeNbHOCTh LENBIX YHCEN, OKaH4MBaroluascs HyjeMm. HamucaTh
IIPOrPaMMHYI0 PEAIN3ALUI0 XPAHCHUS JAHHOW IIOCIE0BATEIbHOCTH B BUJIE J€PEBA JIBOMYHOIO
noucka. HamucaTth GyHKIHIO, TOACUNTHIBAIOIIYIO CYMMY 3JIEMEHTOB JIepeBa.

11.  [ana mocneaoBaTelIbHOCTh LEJIBbIX YMCEN, OKaHuMBaromasics HyseM. Hamucath
MPOrpaMMHYI0 PEAIU3aLUI0 XPAHEHUS TAHHOW MOCJIE0BAaTEIbHOCTH B BUJIE J€PEBA JIBOMYHOIO
noucka. Hamucarp yHKIMIO, KOTOpast HAXOIUT HAaUOOJIBIIHIA SJIIEMEHT JiepeBa.

12.  Jlama mocienoBaTeIbHOCTh IENIBIX 4YMCEeN, OKaHuMBaroluascs HyjeMm. HamucaTh
IIPOrPaMMHYI0 PEAIM3ALUI0 XPAHCHUS JAHHOW II0CIIE0BATEIbHOCTH B BUJIE J€PEBA JIBOMYHOIO
noucka. HaliTu KoJmu4ecTBO JIMCTHEB JIepeEBa.

13. Kaxnas 3amuch TeKCToBOro (ailia COAEpKUT TEKCT Ha AHIJIMHACKOM SI3BIKE.
TpeGyercs HanKcaTh Iporpammy, KOTopast Ui Kaxxa0u 3anucu (aiiiaa OyaeT onpeaensitb, MOXKHO
JU TEpecTaBUTh JIATUHCKUME OYKBBI Ka)XJOM 3allUCU TaK, 4YTOObI MOJYYWICS HaJIUHIPOM
(manmuHAPOM 4YMTAeTCs OJMHAKOBO CJeBa HANpaBO U clpaBa HajieBo). B BeixomHom (haiine
3anucath oTBeT «/la» mim «Her», a B cinydae orBera «/la» — enie u cam MoJaydeHHbIN NAIMHIPOM
(mepBbIii B al1(haBUTHOM TTOPSIIKE).

14. Kaxxnass 3amuch BXOJHOTO TEKCTOBOTO (haiijia COAEPKUT TMOCIEAOBATEIIBHOCTD
uudp. Hanucars nporpammy, kotopas nudpsl, BCTpEUarOIIKUEcs BO BXOJAHON 3aKCH, B IOPSIKE
YBEJIMUYEHHUSI YaCTOThl UX BCTPEYAEMOCTH BBIBOJUT B COOTBETCTBYIOILIYIO 3allMCh BBIXOJAHOIO
daiina. Eciu kakue-to nudpbl BCTpEYarOTCsl OJIMHAKOBOE YHCIIO Pa3, OHU BBIBOISTCS B MOPSAKE
BO3pAaCTaHUs.

15.  Jlan uenouucneHHbId BekTOp pasmepa N. BblUncIUTh MUHHMaibHOE 3HAUCHUE
AJIEMEHTOB BEKTOPA; YMHOXKHTh KaX/Iblil 2JIEMEHT BEKTOpa Ha 5 M J00aBUTh B KOHELl BEKTOpa
3JIEMEHT, PaBHBI BHIYMCICHHOMY MUHUMYMY.

16. CdopmupoBats MHOXeECTBO U3 20 ciydaitHbIx yucen. OnpenenuTh, BXOIAT JU B
3TO MHOKECTBO 2 3aJJaHHbIX I10JI30BATENIEM YHCIIA.
17. [ana crpoka. Ecii jyiMHa CTpOKM HEYeTHA, TO YAAIUTHh CPEAHUIM CUMBOJI, HHAYE

BCTaBHUTb B CEPEINHY CTPOKH «abey.

18.  Jlana ctpoka. Ecnu B cTpoke OosbIie IByX Udp, TO YAATUTH IIEPBBIN U MTOCIETHUHA
CUMBOIJIBI CTPOKH,

19. JlaH cBsI3aHHBIN HEOPUEHTUPOBaHHBIN rpad. HaiiTi nuki MakcuMaabHON JJIMHBI.

20. JlaH cBsI3aHHBII HEOPUEHTHPOBAHHBIN HarpykeHHbIN rpad. Halitn MuHMManbHOe
OCTOBHO€ JIEPEBO.

TunoBble 32124 AJI CAMOCTOATEIbHOTI0 peuiCHUsA:

1. Onwucatre GyHKIHUIO, KOTOpas IEpeBOPAYMBAET CIUCOK L, T.€. M3MEHSIET CChUIKH B
3TOM CIHUCKE TakK, YTOOBI €ro AIEMEHThI 0Ka3aJIUCh PACIIOIOKEHHBIMU B OOPATHOM MOPSIJIKE;

2. Onwucarpe GyHKIUIO, KOTOpast MOJACYUTHIBAET YHUCIIO BXOXKICHUM driemenTa E B
crimcok L.

3. Onwucare GyHKIHUIO, KOTOpast GOpMUPYET CIIUCOK L, BKIIIOUMB B HETO MO OJTHOMY
pa3y 2JIEMEHTHI, KOTOPhIE BXOMAT XOTsI ObI B OIMH U3 cickoB L1 u L2;

4. Onwucare QGyHKLHNIO, KOTOpas yAAIsSeT U3 HEMYCThIX CIIOB crucKa L ux rnepsbie
OYKBBI.

5. Onwucate GyHKIUIO, KOTOpast GOpMUPYET CIIUCOK L, BKIIIOUMB B HETO MO OJTHOMY
pa3y 3Je€MEHTHI, KOTOpbIE BXOAST OAHOBPEMEHHO B 00a criicka L1 u L2;

6. Onwucare GYHKINIO, KOTOpPask ONpPEENsSeT KOJIMYECTBO CIIOB B HEIYCTOM CITHCKE

L, OTIUYHBIX OT MOCIEAHETO.



7. Onucatb QyHKIHIO, KOTOpast O0bEAMHSIET JIBa YIIOPSIOYECHHBIX 110 HEYOBIBAHUIO
crucka L1 u L2 B oiuH yroOpsIOYEHHBIH 110 HEYOBIBAHUIO CITUCOK, MEHSISI COOTBETCTBYIOIIIM
ob6pa3zom ccbutkd B L1 1 L2 u nprcBOMB MOTy4YEeHHBIN CITUCOK rmapamerpy L1.

8. Ornucath GYyHKIMIO, KOTOpas B circke L 3amensier nmepBoe BXoxkaeHue crucka L1
(ecru Takoe ecTh) Ha CUCOK L2.

9. Onucarp (QyHKIHIO, KOTOpas TMPOBEpPSET HA PABEHCTBO JIBA MHOTOYICHA
(yka3biBaeTcst KOO(DPUIIMEHT U CTENEHb KaKI0TO JJIEMEHTA).

10.  Omnmcarp (HyHKIUIO, KOTOPAsi CTPOUT MHOTOUJIEH p — CYMMY MHOTOWICHOB U T

11. Jlama TOCJIEOOBATENBHOCTh  IEJIBIX  YWCEN, OKAHYUBAIOIIASACS  HYJIEM.

CdopmupoBaTh JBYHANpPABICHHBI CIIMCOK HA OCHOBE MTAaHHOW TIOCJENIOBAaTEIbHOCTH. HalTu
3HaYeHNEe MUHUMAJIbLHOTO 3JIEMEHTA B CIIUCKE.

12.  Jlama moOCHEOOBATENbHOCTh  ILEJBIX  YMCEN, OKAaHYMBAIOUIAACA  HYJIEM.
CdopmupoBaTh JABYHAINpPaBICHHBIM CIHUCOK Ha OCHOBE IAaHHOW IoOcjenoBaTeslbHOCTH. Haiitu
3HAUEHUE CPEAHETO apU(PMETHIECKOTO HEYETHBIX OTPUIATEIILHBIX JIEMEHTOB.

13. Jlama mocienoBaTeNbHOCTh  IENBIX  YMCEJ, OKAaHYMBAIOIIAACA  HYJIEM.
CdopmupoBaTh JBYHAIPABICHHBIM CIIMCOK HAa OCHOBE JTaHHOW MoOcCIeAoBaTelbHOCTH. Haiith
KOJIMYECTBO MOBTOPSIOIINXCS 3JIEMEHTOB.

14. Jlana mocienoBaTE€NbHOCTh  LEJIBIX  YMCEI, OKAaHYMBAIOIIAACAd  HYJIEM.
CdopmupoBaTh JBYHAINpPABICHHBIM CIIMCOK Ha OCHOBE MaHHOW MoOcjenoBaTelbHOCTH. HaiiTu
KOJIMYECTBO HETIOBTOPSIOIIUXCS YETHBIX JIEMEHTOB.

15. Jlama mocienoBaTeNbHOCTh — IENBIX  4YHMCE, OKAaHYMBAIOIIAACA  HYJIEM.
CdopmupoBaTh JBYHAnpaBICHHBI CIHUCOK Ha OCHOBE JIaHHOW IOCIICJOBATEIHLHOCTH.
YHopsAa0YuTh JIEMEHTHI CIIUCKA M0 yOBIBAaHUIO.

16. Jlama TOCHEOOBATENBHOCTH  IHEJBIX  YWCEN, OKAHYUBAIOIIASACS  HYJIEM.
CdopmupoBaTh JByHANpaBICHHBIN CIUCOK Ha OCHOBE JaHHOM MoclefoBareiabHocTu. [Ipoxons
CIIMCOK CJIeBa HAIpaBO, IOCJIE KaXJIOro BTOPOro 3JEMEHTa J00aBUTh JJIEMEHT, 3HAUY€HUE
KOTOPOTO €CTh Pa3HOCTh ABYX MPEIbIYIIUX SJIEMEHTOB.

17. Jlama mocienoBaTeIbHOCTh  LENbIX  4YHMCET, OKAaHYMBAIOIIAACid  HYJIEM.
CdopmupoBath IByHaANpaBIECHHBIN CIIMCOK HA OCHOBE IaHHOM MOCIIEI0BATETFHOCTH. Y IalTUTh U3
CITMCKA BCE DJIEMEHTHI C HEUETHHIMU 3HAYCHHSIMHU.

18. Jlama mocienoBaTeNbHOCTh  IENBIX  4YHCE, OKAaHYMBAIOIIAACA  HYJEM.
ChopmupoBaTh JIBYHANpaBICHHBIM CIHCOK HAa OCHOBE JaHHOW IOCJIEI0BATEIIbHOCTH.
Ornpenenutsb, €CTh JIU B CIUCKE JIBA PABHBIX 3JIEMEHTA, PACIIOIOKEHHBIX Ha IUAMETPE KOJIbLA.

19. Jlama TOCHEOOBATENBHOCTH  IEJBIX  YWCEN, OKAHYMBAIOIIASACS  HYJIEM.
CdopmupoBaTh  OJHOHAINPABJICHHBIH  KONBIEBOM  CIMCOK  HAa  OCHOBE  JAaHHOU
nocyenoBaTreabHOCTH. OmnpenenuTh, MOXKHO JM pPa3feliuTh CIHCOK Ha JIBE YacTU C PaBHBIM
KOJIMYECTBOM 3JIEMEHTOB TAKHX, YTO CYMMBI UX 3JIEMEHTOB PABHBI.

20. Jlama TmOCTENOBATEIBHOCTh  IIENBIX  YHCEN, OKAaHYMBAIOUIASCS  HYJIEM.
CdopmupoBaTh  OJHOHAINPABJICHHBIH  KONBIEBOM  CIHCOK  HAa  OCHOBE  JAaHHOU
nocinenoBarenbHocTd.  Halltu B cnmcke  Haubonee  MIMHHYIO — BO3pacTaloLIyrO
MOAMNOCIEA0BATEIbHOCTb.

21. Jlama TOCTENOBATEIBHOCTh  IENBIX  YHCEN, OKAaHYHMBAIOMIASCS  HYJIEM.

CdopmupoBaTh 1ByHaINpaBIeHHbBII KOJIBIIEBOM CIMCOK HA OCHOBE JAHHOW MOCIEI0BATEIbHOCTH.
HaiiTu B cincke Haubosnee IIMHHYI0 CHMMETPUYHYIO MOIO0CIE10BATEIbHOCTD.

22. Jlana 1OCIEeNOBATEIbHOCTh  IIENBIX  YHCEN, OKaHYMBAIOUIAsACAd  HYJIEM.
CdopmupoBaTh ABYHAIIPABICHHBIN KOJIBLIEBOI CIMCOK Ha OCHOBE JJAHHOW MOCJIEIOBATEIbHOCTH.
Haiitu B cniucke Hambonee JIMHHYIO TMOAINOCIENIOBATEIbHOCTb, COCTOSIYIO U3 JJIEMEHTOB C
HEYETHOU CyMMOH 1tudp.

23.  JlaHa mocnenoBaTeIbHOCTh LENbIX YHUCEN, OKaH4YMBamomascs Hyiaem. Hamucatb
MIPOTrPaMMHYI0 PEATH3ALUI0 XPAHEHUS JTAHHOW MOCIIE0BATEIBbHOCTH B BUJIE JE€PEBA JIBOMYHOIO
noucka. Hamucars QyHKIMIO, KOTOpast HAXOIUT HAUMEHBIIINI YETHBIN AJIEMEHT JiepeBa.



24.  Jlana mocienoBaTeNbHOCTh LENbIX YHCEN, OKaH4MBarolascs HyjgeMm. HamucaTh
MPOrpaMMHYIO peali3aliio XpaHEHHs TaHHOM MOCIIeJOBATEILHOCTH B BUJIE J€pPEeBa IBOUYHOTO
noucka. 3aMeHHUTh YETHBIE SJIEMEHTHI IepeBa HyJIEM.

25.  JlaHa mocnefoBaTeIbHOCTh LENbIX YUCEN, OKaH4YMBaromascs Hyiaem. Hamwmcatsb
POrpaMMHYI0 peau3aliio XpaHeHHUsI JaHHOW MOCIeI0BaTeIbHOCTH B BUJE JIEpeBa JBOMYHOTO
norcka. HamucaTth GyHKINIO, KOTOPAasi BRIBOJAMUT HA 3KPaH JIEMEHTHI U3 BCEX JINCTHEB JIEPEeBa.

26.  Jlana mocienoBaTeNbHOCTh LENbIX YHCEN, OKaH4YMBaroliascs HyjeMm. HamucaTh
IIPOrPaMMHYI0 pealn3ali0 XpaHEHHsI JaHHOU I0CIe10BAaTEIbHOCTH B BUJIE JIepeBa JBOMYHOTO
noucka. Hamucare QyHkumio, Kotopasi onpezenseT riyouHy (YpoBeHb) 3aJaHHOTO 3JIEMEHTa
nepeBa, MH()OPMAITMOHHOE TT0JIe KOTOPOTO PaBHO 3a/laHHOMY 3HAUY€HHIO, M BO3BpaIlaeT —1, eciu
TaKOr'o 3JIEMEHTA HET.

27.  JlaHa mocneioBaTeIbHOCTh LENbIX YUCEN, OKaH4YMBaromascs Hyiaem. Hamwmcatsb
MPOrpaMMHYI0 pealn3aliio XpaHeHHsI JaHHOW MOCIIeI0BaTEIbHOCTH B BHJIE JIEPEBA IBOUYHOTO
noucka. Hammucarp ¢yHKIMIO, KOTOpasi HAXOIUT IIyOUHY JiepeBa.

28.  Jlana mocienoBaTeNbHOCTh LENbIX YHCEN, OKaH4YMBaroliascs HyjeMm. HamucaTh
IIPOrpaMMHYI0 pealn3alii0 XpaHeHUsI JaHHOU IO0CIe10BaTEIbHOCTH B BUJIE JIepeBa JBOMYHOTO
noucka. Hamucath QyHKIMIO, KOTOpasi MO 33JaHHOMY YHCIY h OMpeeNseT KOJIMYECTBO BCEX
BEPIINH, HAXOIAIINXCS HA YPOBHE C HOMEPOM N B JIEPEBE.

29. I[aH O,I[HOMGpHBIfI MaCCHUB. OTCOpTI/IpOBaTL MacCCHuB, UCIIOJIB3YS ACPCBO IBOUTHOI'O
IIOMCKa.

30. I[aHa IoCJIICAOBATCIBHOCTh CHMMBOJIOB. OHpe,I[CJ'II/ITb JaCTOTY BXOXKACHUSA KAKIAOTO
N3 CUMBOJIOB B ITOCJICAOBATCIbHOCTD, UCIIOJIB3YA ACPECBO IBOUYHOIO ITOUCKA.

31. I[aHa MMOCJICAOBATCIIBHOCTE HEJIbIX YHUCCII, OKAHYMUBANOIIAACA HYJICM. Hanucatn

IPOrpaMMHYI0 pealn3alii0 XpaHeHUsI JaHHOU IO0CIe10BaTEIbHOCTH B BUJIE JIepeBa JBOMYHOTO
IIOMCKa. BpIBECTH KOIMYECTBO BEPIUUH JAEPEBA, 3HAUYCHUE KOTOPBIX HE KPATHO 33JaHHOMY YUCITY
K.

32.  JlaHa mocienoBaTeIbHOCTh LENbIX YHUCEN, OKaH4YMBaromascs Hyjaem. Hamucatb
MPOrpaMMHYI0 pealn3aliio XpaHeHHUsI JaHHOW TOCIeI0BaTeIbHOCTH B BUJIE JIepeBa JBOMYHOTO
novcka. HaliTu cyMMy HEUETHBIX 3HAUEHHUH BCEX JIMCTHEB JIEPEBA.

33.  JlaHa mocrneoBaTeIbHOCTh IENbIX YUCEN, OKaH4YMBAromascs Hyjem. Hammcatp
IIPOrPaMMHYI0 peaM3al10 XpaHEHHsI JaHHOW T0CIEeI0BAaTEIbBHOCTH B BUJE JIepeBa JBOMYHOTO
MOKCKa.

34.  PaamoTeneckoll MbITaeTCs MOJy4yaTh M aHAIM3UPOBATh CUTHANBI U3 KOocMoca. Bee
CUTHAJIBl MPEACTABISAIOTCS B BHUJIE BELIECTBEHHOIO HEOTPULIATEIBHOIO YHCIA U COXPAHSIIOTCS
MOCJIEI0BATEIbHO B TEKCTOBOM (aiine. XapaKTepHCTUKOM OIpeeieHHOro paioHa KocMmoca
CUMTAETCS 4YMCIO, PaBHOE MaKCHUMaJbHOMY IPOU3BEIEHUIO, KOTOPOE MOXKHO IOJYYUTh,
nepeMHOXkasi 3HAYeHHUs CUTHAJIOB, MPUXOAAILINX U3 3TOro paifoHa. To ectb TpeOyercsi BbIOpaTh
TaKoe€ HEIyCTOoe MOJAMHOKECTBO CHUTHAJIOB (B HETO MOKET BOMTH KaK OJMH CHUTHaN, TaK U BCE
NOCTYTNUBIIME CUTHAJIBI), TPOU3BEIEHNE 3HAUYEHUH y KOTOporo Oyaer MakcuMmaibHbIM. Eciu
TaKUX MOJMHOKECTB HECKOJBKO, TO BBIOpPAaTh MOKHO Jt000€ M3 HuX. Hamumwure nporpammy,
KOTOpas OyzeT o0pabaTbIBaTh pe3ysIbTaThl SKCIEPUMEHTA, HAXOsI HCKOMOE TTOJAMHOKECTBO.

35.  @aiin comepkuT TeKCT 3aknuHaHusA. ['appu [loTrepy HyKHO 3amm@poBaTh €ro
cienyroummM obpasomM. B kaxnom ab3are 'appu cHavana onpeenser KOJM4ecTBO OyKB B CaMOM
KOPOTKOM CJIOBe, 0003HAauuB MoiydeHHoe uyucio udepe3 K. 3aTtemM OH 3aMeHseT KakIylo
aHIIMHCKYI0 OyKBY B 3aKJIMHAHUM Ha OYKBY, CTOAIIYIO B aHTTIHIICKOM aindaBute Ha K OykB paHee
(anmdaBuUT cuMTaeTCs LUKIWYECKUM, T. €. mepen OykBoil A crouT OykBa Z), OCTaBUB Jpyrue
CHUMBOJIBI HeM3MeHHbIMH. CTpouHble OyKBBI MPU ITOM OCTAIOTCS CTPOUHBIMM, & MPOIMHUCHBIE —
nponucHeiMU. HanucaTts nporpammy i 'appu [oTTepa, koTopas Oyner BHIBOAUTH B (haiii TEKCT
3alIM(pPOBAHHOTO 3aKJIUHAHUSL.

36.  Daiin comEpKUT pe3yNbTaThl TOJIOCOBAHUS M30HUpaTenel 3a HECKOJIbKO apTHii, B
BUJIE CIMCKa HA3BaHUI JaHHBIX MapTuil. B kaxxnoit cTpoke ¢aiina 3anrcano Ha3BaHUE MAPTUH, 32
KOTOPYIO TIPOTOJIOCOBAJI JaHHBIN W30upaTtens. Ha3zBaHwe mapTum MOXKET COAepKaTh OYKBBI,



ugpsl, Mpobensl U npoune cuMBoubl. KonnuecTBo mapTuil onpenensieTcsi Ha OCHOBE JIaHHBIX
daiina. [Iporpamma noJKHA BBIBECTH B BBIXOJHOW (paiil CIUCOK Ha3BaHHWM BCEeX MapTHH,
BCTPEUAIOUINXCS B UCXOJHOM CIIHCKE, B MOPsIKE yObIBAaHUSI KOJUYECTBA TOJIOCOB, OTJAHHBIX 32
a1y naptuio. [Ipu 3ToM Ha3zBaHME KaKIOH MapTHH JOJHKHO OBITH BBIBEICHO POBHO OJMH pa3, BHE
3aBHCHUMOCTH OT TOT'0, CKOJIBKO T'OJIOCOB ObLIO OTJAHO 33 JaHHYIO MapTHIO.

37.  BxopaHoi# (aiia COOepKHUT TEKCT, B KOTOPOM HY>KHO 3alIM(PpOBATH BCE aHTITUHCKUE
cnoBa. Kaxxnoe cinoBo mudpyercst ¢ MOMOUIbI0 HUKINYECKOr0 CABUIa Ha JIIMHY 3TOTO CJOBA.
Hanpuwmep, ecnu anuna cinoBa paBHa K, kaxxgas OykBa B CJIOBE 3aMEHsIETCSl Ha OyKBY, CTOSIIIYIO B
aHrMiickoM andasute Ha K OykB nanbiie (andaBuT CUMTACTCS IUKINYECKHM, T. €. 32 OYKBOH Z
croutr OykBa A). CrpouHble OyKBBI IPU 3TOM OCTAlOTCS CTPOYHBIMHM, a IIPONHUCHBIE —
nponucHbiMA. CHMBOJIBL, HE SBIAIOIIMECS AHIVIMMUCKUMH OyKBamMH, HE H3MEHSIOTCA.
3amu@poBaHHBIA TEKCT Pa3MECTUTH B BEIXOJHOM (haiine.

38.  Kaxnas 3anuch BXonHOro (aiiyia COAEPKUT IMOCIEN0BATEILHOCTh CHMBOJIOB.
Hanwucars nporpammy, KoTopasi OnpeaessieT, €CTh U B 3TOH MOCIeI0BATEIbHOCTH JAECATHUHBIC
uudpsl, U GopmMupyeT HaUOOJIbIIEe YUCIO0, KOTOPOE MOXKHO COCTaBUTH U3 3TUX Iudp. Bemaymmx
HyJIeH B 4mcie ObITh HE JTOJDKHO (3a UCKIIIoYeHneM uncia 0, 3auch KOTOPOTO COJAEPKHUT POBHO
onny 1udpy). Ecan mudp Her, mporpamma 0KHA BBIBECTH B BBIXOJHOU (ailn cooblieHue
«NO», a ecu ecTh — MOJTYYEHHOE YUCIIO.

39.  JlaH 1UeNOYHUCIEHHBIM BeKkTOp pasmepa N. VYBelIMYUTh BCE YETHBIC YHUCIA,
coJepKalecs B BEKTOpE, Ha UCXOIHOE 3HAYCHHE MEPBOT0 YeTHOro yKcia. Ecnu yetHbie uyncna
B BEKTOPE OTCYTCTBYIOT, TO OCTaBUTh BEKTOp 0€3 N3MEHEHUH.

40.  Jlau Bektop A pasmepa N u nenbie yncia K u L (1 <K <L < N). IlepectaButh B
0o0paTHOM TOpSIKE dJIEMEHThI BEKTOPa, pacmoioxeHHble Mexay siaementamu A[K] u A[L], He
BKJTIOYAst 9TH JIEMEHTBHI.

41.  JlaH uenoYHUCIEeHHBIH BekTOop padmepa N. YaanuTe U3 BEKTOpa BCE DIIEMEHTHI,
BCTpeYaronecs Oojiee OJHOTO pa3a, W BBIBECTH pa3sMep MOJIYYCHHOTO BEKTOpa M €ro
COJIEP>KUMOE.

42.  CozmaTh MHOXECTBO yHcen (set <int>), 3ammcaTh B Hero 20 pa3mUYHBIX YUCE, a
3aTeM yAaJUTh U3 MHOXKeCTBa Bce yucia Oonbie 10.
43.  Cozmatp cinoBapb (map <string, string™>), 3aHECTH B HErO JECSTh 3amHced II0

MMPUHIHUITY «Damunusy — «I/IMH», IMMOCJIC YCTr'0 IMPOBCPUTH, CKOJIBKO JIFOJIell UMEIOT COBITAAAOIINE
C 3aJaHHBbIM UM HJIN @)aMI/IJ'II/IIO.

44,  Cozpatb crnoBapb (map <string, string™>), 3aHECTH B HEro JecsTh 3amucell 1o
npuHuuny «@amunus» — «IMspy. Y 1anTe U3 ciioBaps Jr0Aed ¢ IOBTOPSIOMIMMUCST UMEHAMH.
45.  Jlan HaOOp LIENbIX YUCEI C YETHBIM KOJIMYECTBOM JIEMEHTOB. 3allOJIHUTH BEKTOP

V HCXOIHBIMH YHMCIIaMU M BBIBECTH BHayalleé BTOPYIO IOJIOBUHY 3JIEMEHTOB BEKTOpa V, a 3aTeM
NEPBYIO MOJOBUHY (B KaXK10H MOJIOBUHE MOPSI0K JIEMEHTOB HE U3MEHSITB).

46. Jlan HaOoOp LETBIX YUCEN C YETHBIM KOJIUYECTBOM DJIEMEHTOB. 3arojHUTh JeK D
MCXOJIHBIMU YHMCIIAMH M BBIBECTH NEPBYIO MOJOBUHY 3JIEMEHTOB Jieka D B oOpaTHOM mopsizike, a
3aTeM — BTOPYIO NOJIOBUHY (TaKXe B 00OpaTHOM MOPSIKE).

47.  Jlan HaOoOp LENBIX YUCEN, KOJMUYECTBO KOTOPHIX JENUTCS Ha 3. 3aMOIHUTh CIIMCOK
L ucxoaHbIMU YHCIIaMU U BBIBECTH BHAuasle MEPBYIO TPETh AJIEMEHTOB cnucka L B mcxonHom
HOps/IKE, 3aTEM BTOPYIO TPETh 3JIEMEHTOB B OOpAaTHOM MOpsJKe, a 3aTeM MOCIEIHIOI TPETh
(Takxe B 0OpaTHOM HOPSIKE).

48. [Jana ctpoka. M3 BTOpo# ITOJIOBUHBI KAYK0M CTPOKU YAAIUTH BCE «. ).

49.  [lana ctpoka. Ecnu yrHaA CTpOKH YeTHA, TO BCTABUTH B CEPEAMHY CTPOKH TTEPBBIH
CUMBOJL.

50.  Jlana ctpoka. 3aMEHHTH B CTPOKE Bce IUQPHI HA TIEPBYIO OYKBY CTPOKH.

51.  Janactpoka S. ICKIIIOYUTb U3 CTPOKH TPYIIIBI CAMBOJIOB, PACIIOJI0KEHHBIE MEXKTY

ckookamu ( , ). Camu cKOOKM TOXK€ JTOJKHBI ObITh MCKIIOUeHBI. [Ipeanonaraercsi, 4To BHYTPU
KaX/101 Mmapbl CKOOOK HET JPYTUX CKOOOK.



52.  Jlana ctpoka. Ecnu OykBa «a» BXOJUT B MEPBYIO MOJIOBUHY CTPOKH, TO BCTABUTH B
HayaJso CTpoKu «abCy, MHave yaanuTh mepBblil CHMBOJI CTPOKH.

53.  [laH cBsI3aHHBIM HEOPHEHTHPOBAHHBIN HArpy>keHHbIN Tpad. Halitn nBe Hanbonee
yJaJIeHHbIC BEPUIMHBI.

54.  JlaH cBsI3aHHBII HEOPHUEHTUPOBAHHBIN rpad. OnpeneauTs, €CTh JIU B HEM IHKII.

95. Jlan cBsi3aHHBI HEOPUMEHTHPOBAHHBIA Harpy)keHHbIH rpad. Hailitu kpartdaiimee

paccTosiHue MEXIy BCeMU NapaMu BepliuH. JlaH CBsI3aHHBI OpPUEHTHUPOBAHHBIN TIpad.
OnpenenuTb, ONMMCHIBACT U TAHHBIN rpad) OTHOIICHHE YACTUYHOTO MOPSIKA.

56. JlaH cBs3aHHBIN OpPUEHTHUPOBAHHBIA Tpad. OnpenenuThb, OMUCHIBACT JIM JaHHBIA
rpad oTHOIICHNE TUHEHHOTO OPSIKA.
57.  Jlan HeopueHTHpPOBaHHBIN rpad. HaliTu KOMIIOHEHTY CBA3aHHOCTH ¢ HAMOOJIbIIUM

KOJIMYCCTBOM BCPIIIMH.

3ayeTHO-IK3aMeHANIMOHHbIE MAaTePHAJIBI [JI1  TNPOMEKYTOUHON  aTTeCTALMH
(3K3amMeH/3a4€T)

Bonpoch! /151 NOATOTOBKHU K IK3aMeHY

Crioco0bl opranM3anuu pacnpeaeaeHus namsTu
JlmHaMu4eckue CTpYKTYphI JaHHBIX
Knaccudukanus 1TuHaMUYECKUX CTPYKTYP AaHHBIX
OpnHoHampaBiieHHbIE (0THOCBSI3HBIE) CIUCKU
BcraBka anemMeHTa B OJHOHANPAaBJIEHHBIN CIIMCOK
VY nanenue sneMeHTa U3 OJHOHAIIPABIEHHOTO CIIUCKA
JIByHanpaBieHHBbIE (JIByCBSI3HbIE) CIIUCKU
VY anenue >5eMeHTa U3 IByHAIIPABIEHHOTO CITHCKA
BcraBka anemMeHTa B IByHaIpaBlIeHHbIN CIIHCOK
. Pexypcust B CBS3HBIX CIIHCKaxX
KounbleBsle ciucku
Creku
Peanu3zanus cTeka ¢ MoMOIIbIO OTHOMEPHOTO MacCUBa
. Peanmu3zarus creka ¢ MOMOIIBIO TUHAMUYECKUX CTPYKTYP JaHHBIX
Ouepenu
. Peanmm3zarus ouepenu ¢ MOMOIIBIO OTHOMEPHOTO MacCHBa
Peanu3zanus oyepenu ¢ MOMOIIBIO JUHAMUYECKUX CTPYKTYP AaHHBIX
. HepeBbsi. OCHOBHBIE TIOHATHS
bunapusie nepeBbs. Knaccudukanus OnHapHBIX 1epeBbEB
O06x0/1bI 1epEBbEB
. JIBonmuHoe aepeBo noucka. [loctpoenue.
[Totoku BBOJa 1 BbIBOjIAa. CTaHAapTHBIE MOTOKU B C++.
. ba3oBbli ¢aiinoBslit BBOJ 1 BbIBOJ. Bydeprn3oBaHHbII BEIBOI
Pexumbl oTkpbITHS QaitnoB. DaiinoBelil ykazaTens. [Ipsimoit noctyn k daiinam
CrannaprtHas 6ubnmoreka mabiaonos (STL)
Knacc string. OcHoBHBIE (pyHKINN
Konreiinepsl. OcHOBHBIE MOHATHS. Bubl KOHTEitHEPOB.
Uteparopel. O0bsIBICHNE U UCTIOIB30BaHUE UTepaTOpoB. [Ipsimbie 0 0OpaTHBIE UTEPATOPHI.
Konreiinep vector. OcHoBHBIE PyHKIIMU paboTHI ¢ Vector
Konretinep deque. OcHoBHbIe QyHKIMH padboTh ¢ deque
Konreitnep list. OcHoBHBIE pyHKIIMU padoTr ¢ list
Konretinep forward list. OcHoBHble Gpyukimu padots ¢ forward_list
Konreitnep stack. OcHoBHBIE QyHKIIMN padoThI ¢ Stack
Konreiinep set. OcHoBHbIE GhyHKIHH pabOTHI ¢ Set

CoNoOAWNE
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35. Konreitnep map. OcHoBHBIC QYHKIIMH pabOTHI ¢ Map

36. I'pa¢er. OcHoBHbIe MOHATHS. CrIOCOOBI pecTaBieHus rpagda

37. I'padswr. [Touck B rimyOuny

38. I'pa¢wr Iouck B mupuny

39. Anroput™m JlefKCTphI

40. Anroputm ®noiina

41. TlocTtpoeHne MUHUMAIIBHOTO OCTOBHOTO JiepeBa. Anroputm Kpackana
42. TlocTpoeHrne MUHUMAIIBHOTO OCTOBHOTO JiepeBa. AnroputM [Ipuma

4.2 MeToanuyeckue MaTepuaJbl, onpeaesiomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(popMupoBaHus KOMIETEeHIIM A

MeTtoauyeckue peKOMEHJANMH, ONpeejsiiolHe Mpouelypbl  OLEHUBAHUSA
BbINOJIHEHHSI KOHTPOJILHBIX 3aJaHMIA:

3aaHne CYNTAETCS BHIMIOJIHEHHBIM IIPH BBITOJHEHUH CIIEAYIOIINX YCIIOBHIA:

- mpeaocTaBiieH ucxoaubii kox Ha C++ B cpene Visual Studio

- MPOJAEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTD MPOTPAMMBI

- CTYJICHT ITOHUMAET MCXOIHBIM KO/ U OTBEYAECT Ha BOIPOCHI 110 €r0 OPraHu3alky.

MeToauueckue PECKOMEHIAUH, ONIPEACTIAIOINUE ITPOUHECAYPHI OLICHUBAHUS HA 3a49€TE:

[Ipouenypa npoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkenuem o
TEKyIIEM KOHTPOJIE U IMPOMEXYTO4YHOHM arrectanuu obyvaromuxcs PI'BOY BO «KyOI'V».
UtoroBoii Qopmoil KOHTpoJsisi CcHOPMHUPOBAHHOCTHM KOMIIETEHIMH y oOOyyaroummxcs 10
JUCLHUIUIMHE SIBISIETCS 3a4eT U 9K3aMeH. CTyIeHThl 00s3aHbl MOIY4YUTh 3a4eT B COOTBETCTBUU C
pacnucanveM 1 yueOHbIM tuianoM @OC mpoMexyTOUHOHN aTTecTallui COCTOUT U3 KOHTPOIbHBIX
3aJaHUH U 33/1aHU U1 CAMOCTOSITENTbHON pabOThI.

3auer MO JUCHUIUIMHE IMpecleyeT MLelb OLUEHUTh padoTy CTyAEHTa, IOJIy4eHHE
TEOPETUUECKUX M IMPAKTUYECKUX 3HAHUMN, UX IMPOYHOCTH, PA3BUTHE TBOPUECKOI'O MBILIJIEHUS,
pUOOpPETEHNE HAaBBIKOB CAMOCTOSTEIbHON pabOThl, YMEHUE IPUMEHSTH [TOJTyYEHHbIE 3HAHUS JJIs1
pELICHUS IPAKTUYECKUX 3a/1a4.

Pesynprar ciaum 3auera 3aHOCUTHCS IIPEMOABATENIEM B DK3aMEHAIMOHHYIO BEIOMOCTh 1
3a4ETHYIO KHUXKKY.

OneHuBaHUE YPOBHSA OCBOEHHUS AMCLUMILIMHBI OCHOBBIBAETCS HA KAUECTBE BBHIMOJHEHUS
CTYZECHTOM TECTOBBIX 33J1aHNUI, KOHTPOJIBHBIX 33JJaHUI U 33/1aHUIl U1 CAaMOCTOSITEIbHOM pabOoThI.

Kpurepun onenkn:

Onenka
He 3auTeno 3auTeHo
® ©CJIM CTYJCHT MPABWIBHO PEIINI MEHEee ® ¢©CJIM CTYICHT IpaBmwiIbHO perntt 70
70 % 3amay  W/MIM HE  HUMEET % 3amad, UMEeT MPE/ICTABIICHUE KaK
MpEJICTAaBICHUE KaK peliaTh OCTalbHbIC pelIaTh OCTaabHBIC 3a/1a4H
3a7a49u

MeToauueckue PE€KOMEHIANUHU K CIaY€ IK3aMEHA



[Ipouenypa mpoMeXyTOUYHOM aTTECTAIMU MPOXOAUT B COOTBETCTBUU ¢ [lomokeHuem o
TEKYIIIeM KOHTPOJIE U MPOMEXYTOUHOH arTtectanuu odyuatontuxcss PI'BOY BO «Kyol'Y».

Texymuil KOHTPOJIb yCIIEBAEMOCTH CTYJEHTOB IPOBOJUTCS B LIEIAX COBEPILICHCTBOBAHUS U
HETPEPHIBHOTO KOHTPOJISI KAa4eCTBa 00pa30BaTeIbHOIO MpoIiecca, MPOBEPKU YCBOCHHUS Y4€OHOTO
MaTepHala, aKTUBU3ALUU CAMOCTOSITEIbHOM PaObOThl CTYJEHTOB, CTUMYJIMPOBAHUS UX y4eOHOH
pabotbl, obecrieueHnst 3(P(PEKTUBHOCTH 00pPA30BATEIBHOTO MPOLIECcCa, MPEAYIPEKICHUS PUCKOB
OTUYUCIICHHS CTYIEHTOB.

Texkylmui KOHTPOJIb 3HAHUN CTYJAEHTOB OCYILIECTBISIETCA IOCTOSSHHO B TEYEHHE BCETO
cemecTpa.

Bunpl Tekyuiero KOHTpOJIsA: YCTHBIM (NMCbMEHHBIM) ONpPOC HA 3aHATHUSX; IIPOBEpKa
BBINOJIHEHHUS JOMAIlHUX 3a/laHuil; NpPOBEIEHUE KOHTPOJIbHBIX pabOT; OLEHKAa aKTUBHOCTHU
CTyJI€HTa Ha 3aHATHH.

IIpu oTCyTCTBHM 3a4ETHOM KHUKKHU Y CTYJIEHTA dK3aMEHATOP HE UMEET IIpaBa IPUHUMATh Y
HEro 3aueT/?3K3aMeH. Takod CTyJIeHT CYMTaeTCs HEe SBHUBIIMMCS Ha 3adeT/Pk3amMeH. B
WCKJIIOYMTEIIBHBIX CIIy4dasiX, Ha OCHOBAHMM DACIOPSDKEHUs JEKaHa IIPEernojaBaTellb MOXKET
JIOITyCTUTh CTYJICHTA K 3a4eTy/9K3aMeHy IPU HATHYUH JOKYMEHTA, YI0CTOBEPSIOLIETO TUIYHOCTb.

B nensix 00beKTUBHOrO OLIEHUBaHMS 3HAHUN BO BpeMsI IPOBEICHUS 3a4E€TOB U S9K3aMEHOB HE
JIOIIYCKAeTCsl HAJIMYKUE Y CTYJEHTOB IOCTOPOHHUX MTPEIMETOB U TEXHUUECKHUX YCTPOUCTB.

CryneHTy, UCHOJB3YIOIIEMY B XOAE 3K3aMEHA HEpa3pElICHHbIE UCTOYHMKU U CPEACTBA
NOJy4YeHUsT WHPOPMAIIUHU, BBICTABIISCTCS HEYJIOBICTBOPUTENbHAS OICHKA, U OH yNasieTcs W3
ayJIUTOPHUHU.

Bo Bpemst sx3amMeHa CTyIGHTBI MOTYT IOJIb30BaThCS YTBEPKICHHON paboueld mporpamMmoit
y4eOHOI JUCLUIUIMHBL, KOTOpas JOJKHA ObITh B HAJIMUMU HA 9K3aMEHE, a TaKXKe C pa3pelleHus
HK3aMEHATOpa CIPABOYHON JIUTEPATYPON U APYTUMHU IOCOOUSIMHU.

CryneHThl, HapylIaOIUe MpaBWia MOBEACHUS IPU NPOBEIACHUM 3a4€TOB M IK3aMEHOB,
MOTYT OBITh HE3aMEJIUTEIFHO yAAJICHBI U3 ayJAUTOPUH, K HUIM MOTYT OBITh IPUMEHEHBI MEPHI
JUCLUIUINHAPHOIO BO3JAEHCTBUS.

Ha 3ayere/sk3ameHe MOTYT NpUCYTCTBOBATh PEKTOP, IPOPEKTOP MO yueOHOM paboTe, 1eKaH
dakynbpTeTa, 3aBenyromuil kadenpoil, koropas obecnedyrnBaeT y4eOHbIM mpolecc Mo JaHHOH
muciuminHe. [IpucyTeTBre Ha 9K3aMeHax M 3a4eTax MOCTOPOHHUX JIUI] 0e3 pa3pelieH s pekTopa
WM TIPOpEKTOpa 1o yueOHOM paboTe He TOIyCKaeTcsl.

[Tocne npocnymMBaHus JIEKIIMA PEKOMEHIYETCS BBIIIOJHUTD YIPAXKHEHUS, TPUBOJIUMBIE B
JIEKIMU [T CaMOCTOSATENbHOM pabOThI, @ TAK)KE BBIITOJHUTH HA KOMIBIOTEPE C UCIIOJIb30BaHUEM
cpeapt Visual Studio 3agauu, MpUBOMMBIC B JICKIMH B KAY€CTBE MPUMEPOB.

IIpu camocTosTeNnbHOW paboTe CTYyJEHTOB HEOOXOAMMO HW3Yy4UTh JIUTEparypy,
NPUBEICHHYI0 B NEPEYHSX, Ul OCMBICIEHMSI BBOJMMBIX MOHSITHM, aHAlM3a MPEAJIOKEHHBIX
MOJX0/I0B U METOAOB Pa3pabOTKM MapajiesibHbIX HporpaMM. Pa3pabaTeiBas pelieHHe HOBOU
3a/la4M, CTYJEHT JIOJDKEH YMETh BBIOpaTh METOJbl PELICHHsS 3aJadyd C Yy4yeToM LeJIeBOMI
anmnapaTHoi mi1at(opMel, IPOBOJUTH OTIAAKY U MPOGUINPOBAHUE TPOrpaMMbl Ha si3bike C++.

B kauecTBe cucteM NporpaMMHUpPOBaHUs Ul pEHICHUs 3aJad U U3Yy4YEHUs METOJI0B U
QITOPUTMOB, TPUBEJIEHHBIX B JEKLUAX, PEKOMEHAYETCS HCIOIb30BaTh HA NPAKTHYECKHUX
3aHATUAX U MPU CAMOCTOSATEIbHON paboTe CTaHIapTHYIO peanu3auuio s3bika C++ B CBSI3KE €O
cpenoi pazpadorku Visual Studio.

MeTtoauyeckue peKOMeHAalM U, ONpe/iesIAoNIe NPoLeAyPbl OlleHUBAHUS HA JK3aMeHe:

Kpurepun onleHUBaHMS M LIKAJA OLIEHKH JK3aMeHa

Ounenka KpuTtepun BbICTaBJICHUSI OLICHKH

JlaH pa3BepHyThIN OTBET HA MOCTABJIEHHBIE BOIPOCHI.
Martepuan u3noxeH nociueaosareinbHo. MimeroTcs noruunelie n
«OTIUYHO» apryMEeHTHPOBAHHbIE BBIBOBI.

B Tteyenun cemecTpa cTy1eHT npaBuiabHO pemna 80 % 3anay,
MMEET IIPEACTABJICHNE KAaK pellaTh OCTAJIbHBIE 33a4H




JlaH pa3BepHyTBIN OTBET HA ITOCTABICHHBIE BOIIPOCHI.
Marepuai u310KeH B LIETIOM MocieaoBaTeabHo. IMeroTcest
«Xopouio» JIOTUYHBIE U ApTYMEHTHUPOBAHHbBIE BHIBOJIBI.

B teuennu cemectpa cTyieHT npaBuiibHO pemna 70 % 3anay,
MMEET MPECTABJICHHE KaK pellaTh OCTAJIbHBIC 33a4H

OTBeT Ha BOIIPOC HE ABJISIETCS MOJHBIM. Matepuran u3oxeH
HEIOCJIeI0BaTeIbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B teuenunu cemectpa cTyieHT npaBuibHO pemma 60 % 3anay,
MMEET MPEICTABJICHNE KaK pellaTh OCTAJIbHBIC 33Ja4H
OOyyaronuiicst He 3HaeT 3HAYUTEIBHOM YaCTH MPOrPaMMHOTO
MarepHaa, J0MycKaeT CyIIeCTBEHHBIE OMINOKH.
«HeynoBnerBopurenbHo» | B TeueHnn cemectpa cTyA€HT NpaBriibHO permni MmeHee 70 %
3a]1a4 W/UU HE UMEET MPECTABICHUE KaK PEIIaTh OCTaIbHbIC
3a1auu

«y,I[OBJ'IeTBOpI/ITeJ'IBHO»

O1eHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX IICUXO(PHU3NISCKIX OCOOCHHOCTEH.

— Ipu He0OXOAMMOCTH MHBAIM/IAM H JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— MU TPOBENICHUH TIPOLICAYPhI OIICHUBAHUS PE3yJIbTATOB 00yUCHUSI WHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBBA IMMPEAYCMATPUBACTCA HCIIOJIB30BAHHUEC TCXHUUYCCKHUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBHUIYaIbHBIMH OCOOCHHOCTSIMU;

— [pu HCO6XOI[I/IMOCTI/I JJIsL 06yqa}01111/1xcsl C OTpaHNMYCHHBIMH BO3MOXXHOCTAMU 300POBbA
U WVHBAIWIOB TIPOIEAypa OICHUBAHUS pE3YJIbTATOB OOYYEHHUS 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIMIOB U JIUI[ C OTPpaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBBA IO AWUCHUILIMHE MPEAYCMATPHUBACT NIPCAOCTABIICHUC I/IH(l)OpMaLII/II/I B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS M BOCIIPHUATHS HH(POpMAIIHH:

Jns muu ¢ HapynIeHUsIMU 3pEHHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUM OITOPHO-JBUTaTEIBbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
oOyyJaronuxcs.

1. IlepeyeHb OCHOBHOW M [IONOJIHUTEJBHOW y4eOHOW JMTepaTypbl,
HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1uTEpaTypa:

1. Konoga, E. A. Anroputmsl 1 nporpammel. S13eik C++ : yaeGHOe mocodue 1is By30B
/ E. A. Konoga, I'. A. ITommak. — 6-¢ u3n., crep. — Cankt-IlerepOypr : Jlans, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — TekcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIHMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/176900 (nata o6pamienus: 08.06.2025). — Pesxum
JIOCTYTIA: JIIs1 aBTOPU3. TIOJIb30BATENEH.

2. Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: mMpakTHYECKU Kypc : yueOHOe
nocobue 1 By3oB / M. B. Ornesa, E. B. Kynpuna. — Mocksa : M3narensctBo HOpaiit, 2022. —
335 ¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-05123-0. — TekcT : 3IeKTpOHHBIN //



O6pazoBarenpHas maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (mara
obpamienus: 08.06.2025).

3. Kysmmnos, [I. P. OcHOBBI nporpaMMupoBaHus : yueOHoe mocodue s By30B / 1.
P. KyBmmnoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 104 c. — (Briciee obpa3oBanue).
— ISBN 978-5-534-07559-5. — Tekcr : anekTponnsiii / O6pa3oBarenbHas miardGopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/493460 (nata oopamenus: 08.06.2025).

I[HSI OCBOCHUA JUCHUIIIIMHBI HHBAJIMAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pOBbA HMCIOTCA H3OaHWUA B JJICKTPOHHOM BHOC B 3J'ICKTpOHHO-6I/I6J'II/IOT€LIHLIX cCucTemMax

«/lanvy u «FOpaiimy.

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. Crpayctpym, b. SI3bik mporpammupoBanust C++ 11t mpodhecCHOHAIOB : yueOHOe
nocobue / b. Crpaycrpyn. — 2-e¢ u3n. — Mocksa : UHTYUT, 2016. — 670 ¢. — Tekcer :
AJICKTPOHHBIN // Jlanpb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/100542 (mara oOpamenusi: 08.06.2025). — Pexum nocryma: s
ABTOPH3. MOJIb30BATEIICH.

2. [MaBnosckas, T. A. IIporpammupoBanue Ha si3bike C++ : yueOHoe mocodue / T. A.
ITaBmoBckas. — 2-¢ u3n. — Mocksa : MHTYUT, 2016. — 154 ¢. — TeKcT : 31eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/100409 (nara
obparenus: 08.06.2025). — Pexwum gocTymna: st aBTOPU3. OJIb30BATEIICH.

3. Kepnwuran, b. B. f3p1k nporpammupoBanus C : yueOnuk / b. B. Kepuuran, /[. M.
Puun.— 2-¢ uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcr : anekTpoHHbIH // Jlanb :

IEKTPOHHO-OMOMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/100543 (mara
obparenus: 08.06.2025). — Pexxum gocTymna: st aBTOPU3. OJIb30BATEIICH.
4.

5.3. [lepuoauveckue U31aHusA:
1. Bassl nannsix komnannu «ct Bero» http://dlib.eastview.com
2. Dnextponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YK cJ/ie COBpeMeHHbIe NpodeccHoHaTbHbIe 0a3bl
JAAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CUCTEMbI
Dnekmponno-oudbauomeunwvle cucmemst (IbC):
DBC «FOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKAS$ BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ruy» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpogbeccuOHaﬂbele 6azvl 0aHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuanst nznarensctBa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnuorexa (H9b) http://www.elibrary.ru/
[ToHOTEKCTOBBIC APXUBHI BEAYIIMX 3aMaHBIX HAYUHBIX KypHaIOB Ha Poccuiickoit
nnaT(i)opMe Hay4HbIX )KypHanoB HOMKOH http://archive.neicon.ru
6. HamumonanpHast dSJeKTpoHHas OWOMMOTEKAa (IOCTYm K DJIEKTPOHHOW  OMOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoit oubmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramiorpadpudeckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/

akrwpnrE
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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. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuusepcuretckas unpopmanunonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMCIL}MOHHble CnpasovHrble cCucmemasl

1. KoucynesranT [Lmtoc - cipaBodHas mpaBoBasi cUCTEMa (JIOCTYI MO JIOKATLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcuvl c6ob600H020 docmyna

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

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

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

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

5. HNudopmanuonnas cucrema "EarHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoiekuus mupoBeIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocynapcTBeHHOro HHCTUTYTa pycckoro si3bika uMenu A.C. Ilymkuna
"O6pa3zoBaHue Ha pyccKoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaMOHHEIHN opTain "Pycckuii si3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUU http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbvie 21ekmporHble 00pazosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

=

OnekTpoHHbIN kaTajgor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAYJIBHOTO TMHAMUYECKOT0 00y4YeHus http://moodle.kubsu.ru

baza yueOHBIX M1aHOB, Y4eOHO-METOAMYECKIX KOMILIEKCOB, MyOJIMKaluil 1 KOHpepeHInH
http://infoneeds.kubsu.ru/

5. bubnuoreka nHGOPMAIMOHHBIX PECYPCOB Kadenapbl HH()OPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOIUH http://mschool.kubsu.ru;

6. DnexTpoHHbII apxuB goKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeIbHbIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuno-meromuueckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

w

>

6. MeToaunueckue YKa3zaHusi AJA OOyYAKOIIMXCS 1O OCBOEHUIO
AUCHUILIUHBI (MOIYJIs1)


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

B ocBOoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAMM 10 TPEIMETY SIBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM W OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIHH, HCHOJb3yeMbIX NpPH

OCyIIECTBJICHUN 06p33OBaTeJ1bHOFO nmponmecca 1mo IMCImnIJan-He (MOIlyJ]IO)
7.1 llepevyeHb HHPOPMALHOHHO-KOMMYHUKAMOHHBIX TEXHOJIOT Ui
— IIpoBepka ToMalIHKUX 331aHUH U KOHCYJIbTUPOBAHHE ITOCPEICTBOM JIEKTPOHHOM MOYTHI.
— Mcnonp3oBanue 37IEKTPOHHBIX MTPE3CHTAIMIA TPU IPOBEICHUH JICKITMOHHBIX 3aHATUH
- Cucrema MOODLE
- [IpoBepka nomaiHux 3a1aHuil 1 KoHCynbTHpoBaHue nocpeacrsoM JONUC Kyol'y

7.2 TlepeyeHb JMIEH3HUOHHOTO W CBODOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
obecneyeHus
OpenOffice
Kommunsarop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHue 1Mo JUCHUILTUHE (MO1YJII0)

Ne Bu paGot HaumeHnoBaHue yueOHON ayTUTOPUH, €€ OCHAILIEHHOCTh
000py/I0BaHUEM U TEXHHUUYECKUMU CPeICTBaMHU 00yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyauTOopHs, YKOMIIJIEKTOBaHHAs CIeLUaIU3UPOBAHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CIeLUaIU3UPOBAHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. I'pynnoseie Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIN3UPOBAHHON
(MHIMBHTy aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTAllM! KOMIIBIOTEpPaMH, IPOrPaMMHBIM 00ecTieyeHuEM
4. Texkymuid  KOHTpOJIb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CHELUaIN3UPOBAHHON
IIPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  OOydeHus,
arrecTanus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIiedeHHEM
S. CamocTrosTenbHas Kabuner s caMocTosTENbHONH paOOThI, OCHAIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM € BO3MOKHOCTBIO MOJKIIOUEHHS K
cetu «lHTEpHET», NPOrpaMMON HKPAHHOIO YBEJIWYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMalMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil u ux ocHanienue onpenensercs OIIOIL.



