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Pabouas mporpamma JUCHUILTIHEL «MeTobl MpOorpaMMIPOBAaHIT» COCTAaBJIeHA B
COOTBETCTBHUU C (pejlepallbHbIM [OCY/IapCTBEHHBIM 00pa30BaTebHLIM CTaHAAPTOM
Boicmmero  obpazopanua (PI'OC BO) 0o HampaBIE€HUIO  IIOJATOTOBKH
02.03.03Marematuueckoe odecredeHne i aAMIHICTPUPOBaHIE HHPOPMAIIIOHHBIX
CHUCTEM.

[Iporpammy cocTaBwiI(1):

Xapuenko AxHa BraJuMIpOBRHA, JIOIIEHT, KaHI. ITeJl HaVK : / S
1.0. ®aMiHA, JODKHOCTD, YUEHAasA CTelleHb, YIEHOE 3BaHHE TOAFHCh

Pabouas mporpamMma JUCIUIUTHHEL «MeToAbl MPOrpaMMIpPOBAHIIT» YTBEPKICHA Ha
3acedaHnn kadeapsl NHQOPMAITNOHHBIX TeXHOIOTUil MpoTokoI Nel5 oT «14» mas
2025r.

3apeayroniuii kadgeapoii (pazpadoTunka)
B. B. Ilogkomun

Pabouas nporpamma obcyk/ieHa Ha 3aceaHun Kadeapbl HHPOPMaIIIOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» masa 2025r.
3apeayronuii xadeapoil (BB CKaroITeil)

B. B. Ilogkomun

YTBepK/IeHa Ha 3aceJaHul yueOHO-MeToqIueckoll komuccun gaxyinbTeTa
KOMITBEOTEPHBIX TEXHOJIOTHH U MpuKIafHO MaTeMaTuK OpoToKoJ Ned oT «23»
mas 2025 r. -
IIpencematens YMK daxyibTeTa
A. B. Koanenko

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii padote, KpacHojapckuii koolepaTHUBHEIN
nuctutyT (minan) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEPCUTET
KOOTIepalim»

Py6nos Cepreit EBrenbeBud, kaHaAIIaT GU3NKO-MaTEMATUUECKUX HAYK, JJOIEHT
kadeapul MmaTreMatiaeckoro Mojenuporanus I'BOY BO «Kyol'Y»



1 Ieau n 3agauu M3yYeHU S AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST U CIHILTHHbI

[lempio Kypca sBISETCS H3ydeHHe (PyHJaMEHTAIbHBIX CTPYKTYP MaHHBIX (JTMHEHHBIX,
JIBYHAIIPaBIEHHBIX H KOJBIEBBIX CITMCKOB, JBOHYHBIX JA€PEBbeB, I'padoB) M METOAOB HX
o0paGoTKHM, a Takke IPHOOPETEHHE IPAKTHYECKHMX HABBIKOB HX pealn3al[ii Ha S3bIKe
MPOrPaMMHPOBAHUSA. J[UCIIHITIIHA (OPMHUPYET OCHOBBI JJIS IPHMEHEHHS COBPEMEHHBIX CPEIICTB
BBIYHCIIMTEILHOH TEXHUKH M IPOrPaMMHBIX TEXHONOTHI IIPH  peIIeHHH 33aJad B
€CTECTBEHHOHAYYHBIX, OOIenpo(ecCHOHAIPHBIX H CIEIHATBHBIX THCIHITIHHAX. OCBOEHHE
TEOPETHYECKOT0 MATepHana M ITIPAKTHYECKOE IIPHUMEHEHHE CTPYKTYP JaHHBIX, alTOPHTMOB,
(aitmoBEIX cHCTEM H KOHTeitHepoB Ha Gaze coBpemeHHBIX [IK ITOAroTaBIBaeT CTYAEHTOB K
HCITOTh30BAHHIO HH(POPMAIHOHHBIX CHCTEM H SI3BIKOB TIPOTrPAMMIPOBAHHS B TIPO(eCCHOHATbHOM
JIEATENTBHOCTH.

1.2 3amaun qUCIHIIJIHHBI

OCHOBHBIE 3aJJa4H BKITFOUAFOT OCBOSHHE ITPHHIMUITOB OPraHH3aI[ii H 00pabOoTKH CBS3HBIX
CIIHCKOB, BKIIIOYas IHHEHHbIE, JABYHAIIPaBIICHHBIE H KOJBIEBBIE CTPYKTYPBI; H3Y4YEHHE
aIITOPHTMOB PabOTHI ¢ IBOHYHBIMH JIePEBbSIMH (ITOCTPOeHHE, 00X0], OaTaHCHPOBKA); 3HAKOMCTBO
C MeTOJIaMH TIpeICTaBIeHHS Ipad)oB U 6a30BBIMH aITOPHTMAMH HX 00padoTKH (TIOHCK B ITTy OHHY,
B INHPHHY, KpaTyaHIlMe ITyTH). BaKHbIM acIeKTOM SBISETCS IpaKTHYEeCKOe ITPHMEHEHHE
CTPYKTYP AAaHHBIX IpH padoTe ¢ dafimamu (UTeHHe, 3aIHCh, CepHAIH3allid) H KOHTeliHepaMH, a
TaK)Xe pa3BHUTHE HABBIKOB OITTHMH3AIMH KOJa M OTJIaJKH ITPOrpaMM.

1.3 Mecro JHCHHINIHHLI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI
JuctprumiHa «MeTopl IMporpaMMHPOBaHIT» OTHOCHTCS K « O0sI3aTenbHas 4acTh» blloka
1 «JIMCIMIUTHHBI (MOAYIIN)» Y4eOHOTO IUIaHa.

1.4 IlepevyeHb IMJIAHMPYEMbIX Pe3yJIbTATOB OOYUeHHS MO JUCIHHILINHE (MOIYJII0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH SI 00Pa30BaTeAbLHOI NPOrpaMMbl

WsydeHne paHHOR y4yeOHOIT JMHCIMIUIMHEI HaIllpaBIeHO Ha (OpPMHpOBaHHE Y
00yYaroIIIXcs eIy OIIX KOMITETSHIHIA:

YK-1 CrnocodeH oCcyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHUMEHSTH CHCTEMHBIH MOIX0/1 JUIA PellleHN  NOCTABJIEHHbIX 3221
Hj-1.YK-1 Ocyuiecmeénaem nOUCK HeEOOX00UMOI UHOoOpmayuu, onupaicb HA

pe3yasmamsl AHAIU3A NOCHA6IIEHHOIL 3a0aiu
3nams CO@)QMQHH bie 06?,eknmo—opuemmg?oeaun ble A3bIKU NP OP AMMUPOCAHLIA

Ienu 1 3a0auu NpoEOOUMbBIX UCCNeO06aHIL UL Pa3PaAboOmMoK
Memoovt u cpeocmea nnanuUpoeaHus U Op2aHU3AYULL  UCCAEO06AHULL 1
paspabomox

Vmems Ilpoeooums anamiz ucnonHenus mpeboeartiiil
Bepugpuyupoeanms cmpykmypy npozpammHozo kooa
Ilpumensms menoosl AHAIU3A HAYYHO-NeXHUYecKoil uHpopmaritl

Baaoems Ananuz  eozmosicnocmeii  peamusayui  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio
Paspabomxa, usmenenue u coznacoeauie apXumexmypsl HpOZPAMMHO20
obecneuenuss ¢ CUCTIEMHBIM AHAIUMUKOM 1 APXUMEKMOPOM HpOZPAMMHOZO
obecneyeniis



Bepuguxayus  cmpyxmypur  npoepammuozo  xooa HC — ommuocuniensuo
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

IIpogeoerniie mapkremin 206b1X UCCNCO0BAHLL HAYYH O-IMeXHUYeCKoil UHpopmatjl
Céop, obpabomka, ananuz 1 0600ueHIle Neped0EO2O ONMeEHecHEeeHHo20 U
MENHCOYHAPOOHO20 ONBINA € COOMEencneyiouetl obaacmit uccnedoeanili
Ilooezomoexa npednodcenuili 01 cocmaeieHus WIAHOE 1 MemoouUdecKux
HpOopamMM UCCIeO08anUil 1 paspabomox, Hpaxmuyeckux pexomeHoauii no
UCNONHEHUIO UX Pe3VbManos

JesmenvHocmy, HanpaeneHHAs HA peuleHiie 3a0ay AHAIUMUYecKo20 Xapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

HJ[-2.YK-1 Botoupaem onmumaivHblil 6APUAHM P eUICHUA 3A0aUU, APZYMEHMUPYA
C60Il 6b100p

3nams Cogpementvie 06beKNMHO-OPUCHMUP OBAHH blE A3bIKLL P O2P AMMUPOEAHS
Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK
Memoowr u cpedcmea nnanupoeanus U OpeaHU3AYUU  UCCTE008AHULL U
paspabomox

Ymems Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii
IIpogooums oyenxy t 06ocHoBaHe PeKOMEHOYEMbIX PeuleH1il
Bepuguypupoeams cmpykmypy npozpammHozo kooa
Ipumensms memoosl aHANU3A HAYYHO-NEeXHUYeCKoil UHpopmail

Bnadems Oyenka u co2nacoeamiie cpoKoe 6blNOHeH s NOCTAGIeHHbIX 3A0ay
Paspabomxa, usmenenue u co2iacoganie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHAIUMUKOM 1 APXUMEKINOPOM NPOPAMMHO20
obecneyenus
Oyenka 1 co2nacoeatiie cporoe 6blNOIHeH s NOCINAGIeHHbIX 3A0ay
Bepugurayus  cmpyxkmypst  npoepammuozo xooa HC — omuocumensHo
apxumexmypuvl HC u mpeboeanuii 3axazuuxa x HC
IIpogeoeriie mapkemiin206bIX 1CCNCO0BANLLL HAVYH O-TNeXHIUYeCKOil UHGopmartl
Céop, obpabomka, ananuz 1 06006ueHIle Neped0EO2O ONeYecnEeHHO20 U
MENHCOVHAPOOHO20 ONBIMA € COOMEencnigyouetl obnacmit 1ccnedoeaniil
Iloozomoexa npednodcenuil 01 cocmasieHuUs WIAHOE U MemooU1ecKxX
HpopamMm UCCRe008antil 1 paspabomox, HpaKmuyeckux pexomenoauyuii no
UCHONHEHUIO UX Pe3VIbNanoe
JesmensHocmy, HanpaenenHas HA peuleHiie 3a0ay AHATUMUYeCcK020 Xapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasie akmyanbHulx cnocoboe peuleHiis 3a0ay

YK-2 CnocodeH onpee/ATh KPYT 33124 B PAMKAX MOCTABJIEHHOI 1eJIH H BHIOHPATH

ONTHMAJIbHbIE CHOCO0bI MX pellleHHs, HCX0AfA W3 JeiiCTBYIOIIHX NPAaBOBLIX
HOPM, HMEIOIINXCHA PeCYPCOB H OrPAHNYeHHIT

HJ[-3.VK-2

3Hams

Hcnonszyem npunyunsl npoexkmuoil Memoodonozuu o018 peuieHus
npogeccuoHaIbHuIX 3a0ay
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NP0 AMMUPOBAH S
Hucmpymenniol 1 menioowvl eepuuraiiit cmpykmypsl HpoZpamMMHOZ0 K00a
I]enu 1 3a0auit NPoEOOUMBIX UCCAEO0EAH1IL UL PA3PaAbOmMOoK
Memoowr ananuza u 0bobuyeriss omeyvecni8eHH 020 1 MEXCOYHAPOOHO20 ONbINId 8
coomeemcmeyiougeil obnacmil tccnedoeaHil



Ymems

Bnaoems

HJ-4.K-2

3Hams

Yuems

Bnaoems

Memoov: u cpeocmea wnnaHUpoGAHUS U Op2AHU3AYULL  UCCNEO06AHULL 1L
paspabomox

Boipabamvieams eapuanmul peanuzayiii mpeboeaniii

Ilpoeooums oyenxy 1 0bocHoean e peKoMeHOyeMblX peuleHilil

Ipumensms HOpMamMuUEHy0 OOKVMEHNAYUIo € coomeenicmeyioujeil obracmu
3HaHUIl

Ipumensmos memoos aHAMI3A HAVYHO-MEXHUYECKOLL UHPOopMaiiLL

Ananuz  eosmodcnocmeil  peanusayuil  mpeboeaHuil K - HPOZPAMMHOMY
obecneyeniiio

Oyenxa epemenit 1 MpPyooeMKOCHILL peami3ayuil mpeboeanuil X npozpamMmHOMy
obecneyeniio

Coenacoeanue  mpeboeanuii  x  npospammuHomy  obecneuenuio ¢
3QUHMePeCcOCAHH bIMIL CHLOPOH aMil

Céop, obpabomka, ananuz 1 0600ugeHIle NePedOEO2O ONMeYecmEeeHHO20 1
MeJNCOYHAPOOHO20 ONBIMA € COOMEENICMEyoujei 0baacniu cciedo8anil
Jesamenvrocms, HaNPaeNeHHAs HA peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
npeononazarux estbop u MHO2000pasie axmyansH slx cHOcoboe peutens 3a0a4

Boioupaem onmumaisHslii cnocod peuieHus 3a0ay, UMeEU{UXCcA
pecypcoé u 02paHuyeHuil, OUEHKU PUCKO6 HA OCHO6€ NPOEKMHOZ0
HHCIDPYMEHMApus
Memooonoauu  paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Hucmpymennot 1 menoowvl eepuguraiiiil cmpykmypsl HpoZpamMmHozo Kooa
Ienu 1 3a0auit NpoEOOUMbBIX UCCNeO06aH L 1L PA3PaAbONOK
Memoowt ananuza u 0b60bugeriss oMmeyecn8eHH 020 1 MEHCOYHAPOOHO20 ONbINId 8
coomeemcmaeyiougeii obnacmil tccaeoo6aHil
Memoosr u cpedcmea nnavupoeanus U OpeaHU3AYUU  UCCTE008AHUIL U
paspabomox

Boipabamvieams eapuanmot peanuzayiiil mpeboeaniil

Ipumensms HOpMamMueHylo OOKVMeHNayuio € coomeenicmeyioujeil obracmu
3HaHLl

Ipumensms memoosl aHAML3A HAYVYHO-MEXHUYeCKOLl UHPopmaLiL

Oyenxa epemenit 1 MpyooemMKOCHILL peami3ayuil mpeboeanull X npozpamMmHOMy
obecneyentiio

Coenacoeanue  mpeboeanuii  x  npospammuHomy  obecneuenui ¢
3QUHIMePeCcOEaHH bLMU CHLOPOH Ml

Oyenxa u coenacoeaniie cpoxoe GbINOIHeHUs NOCIAGTIeHHBIX 3a0aY

Oyenxa 1 co2nacoeaniie cpoxoe GbINOIHeHUs NOCINAGTeHHbIX 3a0ay

Céop, obpabomka, ananuz u 06006ueHIle NepedOEO2O OMeHecnEeHHo20 1
MeJHCOYHAPOOHO20 ONBIMA 6 COOMEenicmeyoujei obaacni tcciedoeaHlil
Heamenvrocns, HANPaeNeHHAS HA peuleHile 300ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay

OIIK-2 Cnoco0eH NPHMEHAT b COBPeMEeHHbII MATeMAT HIeCKHIl aNNapaT, CBA3AHHbIIM ¢
NMpoeKTHPOBAHNEM, Pa3padoTKoil, peajm3anueii H OIeHKOHl Ka4decTBa



nporpaMmMibIX MNpPOAYRTOB H IIPOrpaMMHbIX KOMILJIEKCOB B PasJIHYHBIX
00JIaCT AX 1€JI0BEYECKOM JEATECJIBHOCTH

HJ[-1.01IK-2 Cnocoben npumeHams CUCHMEMHBLL NO0X00 K AHAAU3Y NpPeOMEemHOU
(npobdnemroit) odnacmu, eviaeieHu0 mpevosanuii Kk HC
3namo Memoodonoauu paspabomxu npopamMmHozo obecneuenus U MEXHONO2UL
NpO 2P AMMUPOBAHUA

Ienu 1 3a0auu NPoEOOUMbBIX UCCNEO0EaHIL UL Pa3pPabomox
Memoow npoeedenus sxcnepumenmoe u Habawoodenitil, 06obugeris 1 0bpabomxil
uHpopmayutl

Ymems Ilpoeooums anamis ucnonnenus mpeboeariiil
Hcenonvzoeams — cywgecmeyowjue  munogvle  peuieus U ulabnoHbl
HPOCKMUPOBAHUSL NPOSP AMMH 020 0becneyeHiis

Bnaaoems Anamuz  eozmoscrnocmeil  peamusayuti  mpeboeaHuii K HPOZPAMMHOMY
obecneuentiio
Coenacoeartie ~ mpeboeanuii  k  npopammHomy  obecneuenuro ¢
3aUHMEPeCcOBAHH bLMLL C1IOP OHAMLUL
Paspabomxa, usmenenue w1 co2iacogauie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHAIUMUKOM U APXUMEKINOPOM NPOZPAMMHO20
obecneyenus
IIpoexmupogantie cmpyKmyp OaHHbIX
P aspabomxa cmpyxmypst npozpammuozo kooa HC
Céop, obpabomxa, ananuz u o0bobujeHue pe3yrbmamoe 3KCHepUMeHNoE 1
uccnedoearlii @ cooneemcmaeyiougeii obaacmil 3Hanuil
Hesmenvnocms, HanpaeneHHasn Ha peulertie 3a0ay AHAIIMUYECKo20 Xapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a

HJ[-3.01IK-2 Apzymenmuposario npumeHsem Memoost np oeKmuposanu,
Pazpad omKu U peaniu3ayuy npozpammHsIX HPOOYKNO6 U NP 0zp AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACHAX 1e106 eUeCKOIl deameibHoCHU
3namsp Bosmooicnocmut cyupecmeyiouyeti npo2pamMmu o-mexHu4eckoil apximexnypsl
Bosmooicnocmu  cogpemennsix 1 NEPCHEKMUEHBIY  Cpeocme  paspabomii
NPOSPAMMHBIX HPOOYKNOE, MEeXHUYeCKUX cpeocne
Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NP0 AMMUPOBAH S
Azvixu npozpammuposantis u pabonivl ¢ bazamiu OAHHbIX
Huempymenmut u memoost npoexmuposanus u ouzaiina HC
Ienu 1 3a0auu NPoEOOUMbBIX UCCNEO0EaHIL UL Pa3pabomox
Memoowr u cpedcmea nnanupoeanus i oOp2aHU3AYUU  UCCTe008AHUIL U
paspabomox
Memoowst npoeedenus sxcnepumenmoe u Habawooenilil, 06obujens 1 0bpabonxi
uHpopmayu

Ymems Buipabamvieams eapuanmot peanuzauil mpebogariiii
Hcenonvzoeams — cywjecmeyowjue  munogvie  peuienus U UlabioHb
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis
Bepuguypupoeams cmpykmypy npozpammHozo kooa



Bnaoems

Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyenus ¢ CUCTEMHBIM AHATUNUKOM 1l APXUMEKINOPOM HPOPAMMHOZ0
obecneyenus

P aspabomxa cmpyxmypst npozpammuozo xooa HC

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypst HC u mpeboeganuii 3axazuiixa x HC

Céop, obpabomxa, ananuz 1 0bobujeHue pe3yrbmMamos 3KCHepUMeHMoe 1
tccnedoearlii @ cooneemcmeyioujeii obaacmiL 3Hanuil

JesmenvHocmy, HanpaelenHAs HA peuleHiie 3a0ay AHAUMUYecKo020 Xxapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

2 CrpykTypa U coep:kaHHe JUCHHUIIIHHbI
2.1 PacnpegesieHHe TPYAOEMKOCTH JUCHHILIHHBI 0 BHAAM padoT
OO0r1mas TpyI0EMKOCTh AHCIUIUIMHBIL COCTABILSIET S 3a4. efl. (180 yacoB), HX pacIipellelieHHe

T10 BHaM paboT IpeicTaRIeHO B TaOmHIle

Cemectpbl
Buj yueoHoii padoThbl Beere (1acel)
4aCoB
2
KonrakTHas padoTra, B TOM YHCJIE: 124,5 1254,
Ay/MTOpHBIE 3aHATHA (BCEro): 118 118
3aHATH A TEKI[HOHHOTO THIIA 50 50
JlaGopaTopHBIE 3aHSTHS 68 68
3aHATHA CEMHHAPCKOIO THIIA (CEMHHAPHL,
MPAKTHUECKHE 3aHITHS)
I Hasi KOHTAKTHAA padoTa: 6,5 6,5
KoHTtpois camocTtosrensHoi paboTsl (KCP) 6 6
[IpomerxyrouHas arrectaiusd (MKP) 0,5 0.5
CamocTosiTeJIbHAA PadoTa, B TOM M CIE: 20 20
[IpopaboTka yueOGHOIO (TEOPETHYECKOTO) 6 6
MaTepHana
BrmionHeHNe HHANBHAY ATTbHBIX 3aQaHIIT 10 10
IIoAroToOBKa K TEKYIEMY KOHTPOIIO 4 4
Konrpo.ib: 355 | 355
[ToaroToBKa K K3aMeHy 35,5 | 35,5
"Jac. 180 180
B TOM 4HCJIe
124,
O0mast TPYA0EMKOCTh KOHTAKTHaA 1245 5
padoTta
3a4. e 5 5

2.2 CTpykTypa JUCIHILIMHbI

PacmpeieneHne BHAOB y4eOHOI pabOTH H HX TPYAO0EMKOCTH IT0 pa3jieniaM JHCIHIDIHHEL.
Pasens! (TeMsl) JUCIUITIHHEL, H3y4YaeMble B 2 ceMecTpe




Ko/nriecTR0 ACOB
Bueayn
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora mo}:ma
padora
J 3 JIP CPC
1 3 4 5 6 7
| JlnHelHbIe MHHAMITUECKIE HH(OPMAITHOHHEIE 3 3 2
" | cTpyKTYpH 18
2. | JIuHeliHEIe IBYHAIIPABIECHHbIE CBAHBIE CITHCKH 26 10 14 2
3. | KombIeBEIe CITHCKH 10 4 4 2
4. | JIBOMUHEIE JEPEBHS 20 6 12 2
5. | ®aitms 14 4 6 4
6. | KonreftHeps 26 10 12 4
7. | Obpaborka rpagos 24 8 12 4
NTOI'O nmo pasgesam JiCHHILIHHbI 138 50 68 20
Konrpons camoctosrensHon paboTsl (KCP) 6
[IpomexytoyHas artectaims (MKP) 0.5
[ToAroToBKa K TEKYIEMY KOHTPOIO 35,5
O0mAs TPYA0EMKOCTD MO JHCIHILTHHE 180

Ipumeyanue: JI — nexyuu, II3 — npaxmudeckue 3aHAnuA/cemunapst, JIP — nabopamopusie 3arnamua, CPC —

CAMOCHIOAINEIbHAA p(!ﬁOH.!ﬂ cmy@emua

2.3 Cogep:xanue pasesioB (TeM) THCIHIIMHDBI
2.3.1 3anATHA JEeKIIHOHHOI 0 THIIA

dDopma
TeKyI]
HammenosaHnme pa3jgena :
Ne Copaep:xanue pasjaesia (TeMbl) ero
(TEMBI)
KOHT PO
Js
1 2 3 +4
JIMHeHbIE JHHAMITYECKHE WHpopMaImoHHbIE CTPYKTYPHI. JInHeliHbIe
1. | mH(pOpMAI[HOHHEIE JIHAMITYeCKHe HH(OPMAIHOHHEIE CTPYKTYPHL. K, P3
CTPYKTVYPHI OCHOBHBIE OIPeJIENEeHHS TPHMEPBI
JInHeitHbIE
Crek. Ouepenp. Jlek. Jlormyeckas opraHm3ariis.
2.. | DEYHENIDERIEHHRIE OcHOBHBIE orepali. AGCTPaKTHBIE CTPYKTYPHI 5.0
CBSI3HBIE CITHCKH ]
JInHeitHbIE
MojenupoBaHue cTeKa cpeIcCTBaMH S3bIKa
3. | ABYHAaITpaBIIEHHbBIE Z K, P3
C++. HaGop OCHOBHBIX OTlepalfii
CBSI3HBIE CITHCKH
JlHeHITE MojenupoBaHue o4epeH CpelcTBAMU
4. | IBYHaIIpABIIEHHBIE v K, P3
si3bika C++. HaGop OCHOBHBIX OITepal[ii
CBSI3HBIE CITHCKH
Ces13HOE pacIipe/ieTIeHHE TTaMSTH.
OpHOHaIpaBIIeHHbIe cICcKH. [TocTpoeHne
JInHeitHbIE cricka. Onepalus BCTaBKH U Y IaleHIs
5. | ABYHAITpaBIIEHHbIE 37IeMeHTa. J[ByHaIIpaBIeHHBIE CITHCKH. K, P3
CBSI3HBIE CITHCKH [TocTpoenue, oneparms yaaaeHHs 3JIeMeHTa.
[TocTpoenue, oneparis BCTaBKH 31IeMeHTa.
PexypcuBHasi 00paboTKa CITHCKOB.
Kombuepsie crmicku. [locrpoeHne
6. | KoblieBble CITHCKH P ’ K, P3
O0OpaboTKa KOIBIEBHIX CITHCKOB.




dopma
HammenoBanme pasjgena R
Ne Copaepxanme pasjaesia (TeMbl) ero
(TEMBI)
KOHT PO
Js
1 2 3 4
HepeBpsa. OCHOBHBIE TIOHSTHA. J[epeBO TBOHYHOI O
7. | JIBOMYHBIE IePEBB S TIOHCKA (CTPYKTYpPa U TOCTpoeHHe). OOX0 bl K, P3
AALL
Broz-BeiBOK. CHeTeMa YIIpaBIIEHHS BBOJIOM-
8. | Daiimwl BeIBOAOM. biiok FCB. OTKpBITHE 1 3aKPBITHE K, P3
daitnor. Bydepmnzainis BBojla BRIBOJA
. OOrie orepaly Haj ¢armami. O6paboTka
9. | daimer . paLi HaX § P & K, P3
TEKCTOBBIX, YHCITOBBIX GHHAPHBIX (paiinoB.
OpueHtHpoBaHHEIe Tpadbl. OCHOBHEIE
10; | OesusEHedios omnpeneneHus. [IpeacTaBneHNs OpHEHTHPOBAHHBIX K. P3
rpadoB. AT]] A opHeHTHPOBAaHHBIX TPad)oB.
OCHOBHBIE OIEPATOPEI.
11 O6paboTka rpadoB 3azaua Hax0XKIeHH I KPaTyaHIIero Iy TH. K. P3
' Anroputm JlefikcTpel. Peammzarins Ha C++. ’
O6paboTka rpadoB HaxoxaeHre kpaTyaiinmx IyTeil Mexay IapamMu
12. BepumH. AnropurM Drofiga. Peamnsaiisg Ha K, P3
CH+.
O6paboTka rpadoB [IpeacrarneHe HEOPHEHTHPOBAHHBIX TPadoB.
13. OcTOBHBIE JIEPEBBI MUHHMAIILHON CTOMMOCTH. K, P3
OcHOBHBIE TTOHATHS. CTPYKTYpa JepeBa
14. | O6paboTka rpadoB AsropurM [Iprma Peannsaigig Ha C++ K, P3
15. | O6padorka rpadoB AnroputM Kpackana. Peamizaimis Ha C++ K, P3
16 | Ronrdiiseps KonTteiHepHslii Kmace vector. OCHOBHBIE METOMBI, K. P3
TIPHMEPHI HCITONIb30BAHMSL.
= KonrteitepHnsiit kimace list. OCHOBHBIE MeTO/IBI,
17. | KoHreiHepsl p : A K, P3
TIPHMEPBI HCITONTb30BAHIS.
18, | Konretitetii KonreriHepHslii K1ace deque, queue. OCHOBHBIE K, P3
METOJIbI, ITPHMEPHI HCITONIb30BAHH L
- AccorHaTHBHBIH KOHTeHHePHI set. OCHOBHEBIE
19. | KoHreiHepsl " P K, P3
METOJIbI, ITPHMEPHI HCITONTb30BaHH L.
50; | Romrimeps AccoiaTHBHEI KOHTeHHEPE! map. OCHOBHEBIE K. P3
METOJIbI, ITPHMEPHI HCITONTb30BAHH L

Ipumeyarue: JIP — omyem/Bauuma nabopanioptoii pabonist, KII - estnonteHue Kypcogozo npoekiida, KP - Kypcoeoii
pabont, PI3 - pacyemHo-epagudeckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecnmuposeanie, P3 — peuiertie 3adad.

He npemycMoTpeHbI

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

Hpume yanue: JIP — omuyenm/3amuma nabopaniopHoii pabonist, KII - estnonHeHle Kypcogozo npoekia, KP - Kypcoeoii
pabonist, PI3 - pacyemno-epaghuieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposaniie, P3 — peuiertie 3aoau.

2.3.3 J/IadopaTopHble 3aHATHA




PDopma

Ne HaumeHopaHIe pazieia (TeMbl) HaumeHopaHue J1a6opaTopHLIX padoT TeKYIUer o
KOHTP 0JI8
1 2 3 4
JIMHelHbIe THHAMHYECKIHE P3
OpHoHarpaBIleHHbIe CITHCKH. [locTpoeHne
1. | mrH(p OpMaI[HOHHEIE
crmcka. Orepanis BCTaBKH
CTPYKTYPHL
JIMHelHbIe THHAMHYECKIE P3
OpHoHalpaBIlleHHbIe cIIHCKH. [locTpoeHne
2. | uH(p OpMaI[HOHHEIE
criHcKa. Onepalis yoaleHHs. SIeMeHTa.
CTPYKTYPHI
JIMHEeTHbIE JHHAMITYECKIE P3
3. PexypcuBHas oOpaboTKa CITHCKOB.
HH(} OPMAITHOHHBIE CTPYKTYPHI
4 JIHeliHbIEe THHAMHYECKIHE PenieHue 3a71a4 ¢ HCIIOIBb30BaHHEM OYePEIH P3
" | HHG}OPMAIIHOHHBIE CTPYKTYPHI H CTeKa
5. ATUHELHRE, ARl PARIEH A JIByHalIpaBieHHbIe CITUCKH. [locTpoeHue, i
CBSI3HBIE CITHCKH
6 JInHeitHbIE ABYHAIIPABIEHHbIE JIByHarpaBiieHHbIe cImicki. O0paboTKa B P3
" | CBSI3HBIE CITHCKH TIPSIMOM H 0OpaTHOM ITOPSITKE
7 JIMHeiHbIE ABYHAIIPABIIEHHbIE JIByHaIpaBileHHbIE CITHCKH. Orepars P3
" | CBSI3HBIE CITUCKH BCTABKH 3IIeMeHTa
g JInHeiTHbIE ABYHAIIPABIIEHHbIE JIByHaITpaBIlIeHHbIE CITHCKH. Orepars P3
CBSI3HBIE CITHCKH yIAJIEHH S STIEMEHTA.
JInHeiHbIE ABYHAIIPABIIEHHbIE Hcriombs30BaHHE HECKOIBKHX CTPYKTYP P3
9. | cBSI3HBIE CIIHCKH JIaHHBIX (MACCHB, MaTPHUIIA, CIMCOK ) TIPH
pELIEHNH 3324
JInHeiHbIE ABYHAIIPABIIEHHbIE Hcriombs30BaHHE HECKOIBKHX CTPYKTYP P3
10. | cBsA3HBIE CITHCKH JaHHBIX (CTEK, OYepPEdb, CIIHCOK) IIPH
PELIEHHH 33724
1L JInHeitHbIE ABYHAIIPABIIeHHbIE | PeKypcuBHas o0padoTKa JBYHAITPABIEHHBIX P3
CBSI3HBIE CITHCKH CITHCKOB
12. | KomblieBEIE CITHCKH Komeliesrie crmcku. [ToctpoeHne P3
13. | KoIblieBEIE CITHCKH Komb1ieBsie crincki. O6paboTKa 371eEMEHTOB P3
14. JIBOMYHBIE IEPEBB S [TocTpoeHiie iepeBa JBOMYHOIO P3
TIOHCKa
15. JIBOMYHBIE IEPEBB S O0xompl JiepeBa JBOMYHOTO P3
TIOHCKa
16 JIBOMYHBIE IEPEBB S O0paboTka 371eMeHTOB JepeBa. Ux P3
' CBOICTBa
17. | JIBOHYHBIE AEPEBBS YPOBHH B JIEPEBB SIX P3
18. | JIBOHYHBIE AEPEBB S BcraBka siemMeHTa B IEPEBO P3
19. | JIBOHMYHBIE AEPEBB S Y iajieHHe 3IeMEHTa U3 JiepeBa P3
20). | daiiisl O6paboTKa LeToYHCIeHHBIX (ailToB P3
21. | daiiisl O06paboTKa TEKCTOBHIX (hailioB P3
22. | Qaitmel O6paborka (aiiaop pasHEIX (OpMaTOB P3
3 KoHreliHephl O0paboTKa JAHHBIX C TIOMOIIBIO P3
' KOHTEHHEepa vector
24 KoHreliHepbI O0paboTKa JJaHHBIX C TIOMOIIBIO P3
' KoHTelHepa list
75 KoHreitHepbl O0paboTKa JTaHHBIX C TIOMOIIBIO P3
' KOHTelHepa deque
26. KoHreliHephl O0paboTKa JAHHBIX C TIOMOIIBIO P3

KOHTEeIHepa queue




PDopma
Ne HaumeHopaHIe pazieia (TeMbl) HaumeHopaHue J1a6opaTopHLIX padoT TeKYIUer o
KOHTP 0JI8
1 2 3 4

27 KonreliHepbl O0paboTKa JaHHBIX C TIOMOIIBIO P3

' KOHTEIHepa set
73 KoHreitHepbl O0paboTKa JaHHBIX C TIOMOIIBIO P3

' KOHTEHHEPa map
29. | O6paborka rpadoB ITocTpoeHne rpada P3
30. | O6paborka rpadoB O0xo[ B IIMPHHY P3
31. | O6paboTka rpadoB O0xoj B IITyOHHE P3
32. | O6paboTka rpad)oB Anroputm Driotiga P3
33. | O6paborka rpadoB AnroputM J[eHKCTPBI P3
24, | ObhaBorkaTpadios [TocTpoeHe JiepeBa JBOMYHOIO P3

TIOHCKA

Hpume yanue: JIP — omuyenm/3amuma nabopaniopHoii pabonist, KII - estnonHeHle Kypcogozo npoekia, KP - Kypcoeoii
pabonist, PI3 - pacyemno-epaghuieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposaniie, P3 — peuiertie 3aoau.

2.3.4 IlpumMepHas TEMATHKA KYPCOBBIX PA0OT (IPOEKTOB)

He mpemycMOTpeHbI

2.4 IlepeveHb Y4eOHO-METOMIECKOT0 odeceueHHs A CAMOCTOSATEILHOH PadoThI
00YUYAIOIIHXCA N0 JUCI{HILTHHE (MOIYJ/II0)

[lepeueHp yuyeOHO-METOIHYECKOTO O0eCIIeYeHIST JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJIHEHHIO CAMOCTOSTEIBHOH paboThI
1 2 3
1 H3yueHne Meroamueckie yKazaHHS IO OpraHH3alliH CaMOCTOSTEIbHOMH
TEOPETHYECKOTO paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kadempoii
MaTepHaia HH( OpMAIHOHHBIX TeXHONOrHi1, mporokorn Nel or 30.08.2019
2 Pentenne 3amau Metomieckie yKazaHHS TI0 OPTaHH3alHH CaMOCTOSITEIbHOMN
paboTHI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
HH(b OPMAIIHOHHBIX TeXHOIOrHil, mporokorn Nel or 30.08.2019

Y4eOHO-MeTOAHYECKHE MaTepHalbl I CaMOCTOSTEIBbHOH PaldOThl OOYYAIOIMXCS M3
YHCJIa HHBAMIOB H JIHI ¢ OTPaHHYEHHBIMH BO3MOJKHOCTSIMH 310poBbs (OB 3) mpepocTaBisrorcst
B (popmax, afanTHPOBAHHBIX K OrPaHHYEHHSIM HX 3I0POBbS H BOCTIPHATHS HH(OpPMAIIH:

JIitst iy ¢ HapyIneHHsIMH 3PEHH ST

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,
— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B opMe ayanodaiina,

— B MeyaTHOI opme Ha g3bIke Bpaitns.

JU1s1 TuIL ¢ HapyTIeHHsIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 1HIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:
— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayamnodaiiia.



JlaHHBII TIepeuyeHb MOJXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YaIOIIUXCAL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cootBerctBuM ¢ Tpebopanmsmu OI'OC B mporpamMma UCIHUIUIHHBL IPeaycMaTpPHBAET
HCTIOMb30BaHHE B Y4YeOHOM IIpollecce CIeAYIOIX 00pa3oBaTellbHbIE TEXHOIOTHH: YTEHHE
JEKIHiT ¢ HCIOIb30BAHHEM MYJIbTHMEIHITHBIX TEXHOIOTHI; MeTOJ MalbIX TPYIII, pa3dop
MPaKTHYeCKHX 3a7ad H KeHCOB.
[Ipn oOyueHHH HCITONB3YIOTCS CIEAYIONIHE 00pa30BaTEIbHbIE TEXHOMOTHI:

— TexHolnornd KOMMYHHKAaTHBHOrO OOYuYeHHS — HalpaBiIeHa Ha (opMHpOBaHIe
KOMMYHHKAaTHBHOI KOMITETEHTHOCTH CTYI€HTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAMMOMH I
aJanTaIii K COBPEMEHHBIM YCIOBISIM M KKYIIb TYPHOH KOMMYHHKAI[HH.

— TexHonorusd pasHOYPOBHEBOro (A depeHIIHPOBAHHOI0) OO0yUeHHSI — ITpejIonaraer
OCYINECTBIIEHHE TIO3HABATEIBHOI JAESITEIbHOCTH CTYJEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pPealH30BBIBAaTh CBOI TBOPYECKHIT
noreHIHan. Co3maHie H HCIIOIb30BAaHHE IHATHOCTHYECKIX TECTOB SBIISETCSH HeOTheMIeMOil
YACTHIO JAHHOIL TEXHOIOIHH.

— TexHomornsa MOAYIBHOrO OOYYeHHS — IIpeAycCMaTpHBAeT JelleHHe COAepKaHHsI
JUCIHIUTHHBI Ha JOCTaTOYHO aBTOHOMHEIE Pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYypC.

— HHpopmanHoHHO-KOMMYHHKaI[HOHHEIe TexHomornn (MKT) - pacnmipstor paMku
00pa3oBaTeIbHOro IIpoIiecca, IMOBBIIIAS €r0 ITPAaKTHYECKYIO HaAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H TIOBBIINIEHHIO ITO3HABATeIbHOM
akTuBHOCTH. B pamxax KT Beraensrorcs 2 BUa TEXHOIOTHIA:

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX IIPOrpaMM — TIO3BOJIAET 5 (eKTHBHO
JIOTIOTTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— HHTepHeT-TeXHONOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUIS IIOHCKa
nHpopMarHi, pa3padoTKH HayYHBIX IPOEKTOBR, BeIeHHI HaAyYHBIX HCCIeJOBaHHII.

— TexHonornsa HHANBHIyaTH3aIMH OOyYeHHS — IIOMOTAaeT pealH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHIUBHAYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYAIIHXCL.

— IlpoekTHast TEXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE  COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelsdeTcs B paMKax
NpodecCHOHATBHOI MO OTORKH, BRIIENSI TY HIH HHYIO ITpeIMETHYIO 00IacTh.

— TexHonorusa oOy4yeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOyYeHHS,
OCYIIECTBISA KaK HHANBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIEHHE
yUeOHBIX 3a][ay.

— HrpoBas TeXHONOrHs — IMO3BOJIIET Pa3BHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOMKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
MOTEHINAN KaXKJJ0TO YYaIeTOCH.

— TexHolOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYEeCKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
oTOHpaTh HH(OPMAIIHEIO JUTS PelIeHHs ITOCTaBIIEHHOI 3a,[auH.

KoMruiekcHOe HCITOIB30BaHHE B Y4eOHOM ITpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTH, Pa3BHBAIOT IIO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNIbHBIX TEXHOIOIHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIE) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHjIepa, HalIpaBIIeHHAas Ha pellieHe O0IIeil 3ajaul ITyTEM TBOPUYECKOTO CII0KEHHS
Pe3yIbTaTOB HHAMBHAYAIbHOH pabOTHl WIEHOB KOMAHABI C JENEHHEM IIOMTHOMOYHH M
OTBETCTBEHHOCTH;



— TIPOEKTHAs TEXHOJOTHS - HHIUBHAYaTbHAS WIH KOIJIEKTHBHAS JESTENBHOCTE 110 0TOOPY,
pacIpelelIeHHIO0 U CHCTEMAaTH3allHi MaTepHaa 110 OIpeJelleHHOI TeMe, B Pe3ylIbTaTe KOTOPOH
COCTABIISETCS ITPOEKT;

— aHAIM3 KOHKPETHBIX CHTYallHH - aHAM3 PEealbHBIX ITPOOIIEMHBIX CHTYAI[HIl, MMEBIIINX
MECTO B COOTBETCTBYIOMIeH 0OTacTH IMpodecCHOHATbHON AeSTENbHOCTH, H TIOHCK BapHAHTOB
JIYYIIX PEIeHHI;

— Pa3BHTHE KPHTHYECKOTO MBIIIIIEHUS — 00pa3oBaTellbHaS AeITebHOCTh, HallpaBlIeHHAs Ha
Pa3BHTHE Yy CTYAEHTOB Pa3yMHOTr0, pe(IeKCHBHOIO MBIIUIEHHS, CIIOCOOHOTO BBIIBHHYTH HOBBIE
HJIEN H YBUAETH HOBBIE BO3MOKHOCTH.

llomxom pa3bopa KOHKPETHBIX 3aflad M CHTYal[Hil IIMHPOKO HCIONIB3YeTCS Kak
NIpENOJaBaTelleM, TaK H CTYJEHTAMH BO BpeMS JIEKIIHIl, TaOOpaTOPHBIX 3aHSATHII H aHalIM3a
PE3YIIBTaTOB CaMOCTOSITENILHOI paboThl. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIENOBAHHH H
PEIIEHNHN KaXK/[0i KOHKPETHOIT 3a/1a4ll HMEETCS, KaK ITPABIIIO, HECKOJIBKO METOOB, a 3T0O TPeOyeT
paz0opa M OLEHKH IO COBOKYITHOCTH KOHKPETHBIX CHTYAIIHIL.

7 KOJIHYECTBO
I/ICHO.]'I]:Z!YBM]:IG HHTEPAKTHBHEIE 00pa3oBaTe/ILHBIC
Cemecrp BH,E[ 3aHATHHA ' HHTE€PAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3aHATHSI B pexIMax
JIP B3aHMOJIEHCTBHS «ITPEINOAABATEND — CTYAEHT» H 24
«CTYHEHT — CTYHEHT»
Hroro 24

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamoprvie 3anamui, CPC —
camocmoamensHAaA pabonia cnyoexnid

Tembl, 3aaHHs M BOIPOCHL JJIT CaMOCTOSITENbHOH paGoThl MPH3BAHBI C(HOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIbHO pPacIHpATh H YIIMyOlsATh 3HAHUA,
TOTyYEHHBIE B XOJIe JIEKITHOHHBIX H IPAKTHYeCKHUX 3aHSTHII.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCTIONb3YETC S KaK MpelofaBaTeeM, TaK
H CTy/IEHTaMH TIpH TTPOBEAECHHH aHAIH3a Pe3yIbTaTOB CaMOCTOSTEIBHOI PabOTHI.

JUIs Il ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHa OpTaHM3aIlis]
KOHCYJIbTAIMIT C HCIIOJb30BAHHEM 3IeKTPOHHOM ITOYTHI.

JU1s1 TUIL ¢ HapyTIeHHSIMH 3PEHI S

— B ITe4aTHOI (hopMe YBeTHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO aIlapara:

— B MeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUms mIp ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J[OPOBbSI IPEAYCMOTPEHA OpTaHM3aI[isg
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YarOIHXCA.

4. OueHoYHBbIE 1 METOANUYECKHE MATE€PHUAJIBI
4.1 OneHounble cpeAcTBAa JYIsE TeKYIIEro KOHTPOJIS  YCIEeBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AU



OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JIOCTIDKEHHIT OOy4YaroIlUXCs, OCBOMBIIMX IIporpaMMy Y4eOHOH MHCIMIUIMHBL «MeTobl
MMPOrPaMMHPOBAHH ST .

OreHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEACHHS TeKYIero
KOHTpoJIsE B (opMe TecTOBBIX 3aJaHHil, PasHOYPOBHEBHIX 3aJlaHIil, M MPOMEKYTOTHOI
arTecTalnuu B (JopMe BOIIPOCOB M 3aJaHHit K 3a4eTy H SK3aMeHY.

OrleHOYHBIE CpPEACTBA Ul HHBAIMAOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH

3I0POBb ST BRIGHPAIOTCS ¢ YUETOM HX HHIHBHAYATHHBIX TICHXO(H3HIECKIX 0COOSHHOCTEIH.

— ITpH HeOOXOJIIMOCTH HHBATTHJ[aM H JTHI[aM ¢ OrPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEAOCTABIISAETCS JOMOIMHUTEILHOE BPEMSI UL ITOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH MTPOBEAECHHH ITPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR O00yYeHHS HHBAIIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPeAyCMAaTPHBAETCS HCIIOIb30BAHIE TEXHHYECKIX
CPelCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHANBHIYaTIbHBIMH OCOOEHHOCTSIMH ;

— IPH HEOOGXOAMMOCTH I OOYYAOIIHXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBATHIOB IpoOIelypa OIEHHBAHMS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIUIHMHE MOXKET
TIPOBOJHUTHCS B HECKOIBKO STAIIOB.

[Iporieypa OlleHHBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH 3[0POBbSI TI0 JHCIMIUIMHE (MOAYNIIO) IPEAyCMaTpHBacT IIPeOCTABICHHIE
nHpopmamim B (opmax, aJallTHPOBAHHBIX K OrPaHHYEHHAM HX S3IO0POBbS M BOCIIPHSTHSI
HH(popMaIHM:

JUitst iy ¢ HapyIIeHHsIMHA 3PEHH ST

— B TeyaTHO# GopMe YBEITHUEHHBIM IIPH(TOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JIrst iy ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (hopMe 3IeKTPOHHOTO JOKYMeHTA.

Jliist iy ¢ HapyIneHHSIMH OITIOPHO-ABHIaTeNIBHOIO alliapaTa:

— B MeyaTHOIT opme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JlaHHBIIT TIepeuyeHbh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YaIOIIIXCA.

CTPYKTYpa olleHOUHBIX CPEACTB sl TeKYIIell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HarmeHoBaHHe
No | KoHTpormHpyemble pa3fenbl (TEMbI) | KOHTP OIHPY eMOH OLIEHOYHOTO CPEJIcTBA
*
/o JHCLHIUTHHBI KOMIIETEHL[HH TR T IIp omesxyTOoUHAA
(HJIH ee YyacTH) aTTecTaLHa
_1.VK-
- 1 ;;,E i Konmponsusie
JIMHelHBIE JHHAMHYECKHE IA-2.VK- 3a0aHUA -4
NJI-3.YK-2 Bonpoc na sxzamene |-
1 | mH}OpMAIIHOHHEIE VL4 VK2 3aoanus ona 3
CTP}"KTYI)BI I/Il[—l Oul_[K‘—d“’ CAMOCHIOAMENBHOZ20
I/I,Z[—S‘OHK—; penerua 1-10
_1.VK-
- il l{li i Koumponshsie
JInHeitHbIE A-2.YK- sadaHun 5-7
5 NI-3.VK-2 Bonpoc na sxzamvene 4-
JBYHAaIIpaBIIEHHbIE CBI3HBIE -4 VK-2 Saoanua ona 17
CITHCKH -1 Ol'JKH” CaMOocIoANEeIbHO20
I/I,Z[—S‘OHK—; peterua 11-17
_1.VK-
% l{li i Konmponsusie
s saoanus 8-9
NI-3.VK-2 Bonpoc na sxzamene
3 KOJIBI.[GBBIG CITH CKIL WJ1-4.VK-2 Saoanua ona 2471
-1 OHI'JK;’ CamMocmoAmensHozo T
113 OHK—; petiterua 18-22




-1.VK-
WLy KonmponovHsie
WT-2.VK-1
WJI-3.VK-2 RRREIE 1012 Bonpoc Ha 3x3aMene
4 | JIBOMYHEIE JIePEBb I I/LI[-;l VK2 3adanus ona ; 8-2@}
hE OHK’? CAMOCHIOANENBHOZO
' 2 peuterua 23-33
MJ-3.0ITK-2
_1.VK-
%_}? ;,E_ : Konmponsusie
I/I,Z[—;.{I’K—’? saoanis 13-14 Bonpoc na sxsavene
5 DaHIIBI VL4 VK2 3aoanua ona 22.34
11 OTIK-2 CAMOCTIOANENBHOZO
' & penterua 34-38
M-3.0IIK-2
_1.VK-
Eﬁ—é{fﬁ—i KonmponsHsie
I/I,[[-’%-;’K—Z Sk 15-18 Bonpoc na sxsamene
6 | KoHteliHepsl VL4 VK2 3adanun ona 25.35
-1 OTIK-2 CAMOCIOANENBHOO
’ = peuternua 39-52
MJ-3.0ITK-2
_1.VK-
%_},;,E_i KonmponosHsie
I/I,Z[—;{’K—? MR 1930 Bonpoc na sxsavene
7 | O6pabotka rpadon T4.VK2 3adanus ona 2547
11 OTIK-2 CAMOCTIOANIETBHOO
) peuterua 53-57
M-3.0IIK-2

HOKHSaTe.]'lH, KPHTEPHHA H MIKAJIa OI[CHKH C(l)OpMHpOBaHHbIX KOMIeTeHIH i

CooTBeTcTBHE IIOPOTOBOMY VPOBHKO OCBOSHHS KOMITETEHIIHIT ILTaHHPYEMbIM
pesyabpTaTaM 00y4YeHHS H KPHTEPHSAM HX OIeHHBaHHUS (OIeHKA: YA0BJAETBOPHTEIbHO /3aUTEHO):

CnocodeH OCYIIECTBJIATD IOHCK, KpHTH‘IECKHﬁ AHAJIH3 H CHHTE3 HH(l)OpMaHHH,

NPHMEHSATH CHCTEeMHBIH M0IX0/1 /1A PellleHHs MoCTABJIeHHbIX 3229

Ocyuwiecmeénsaem nROUCK HEOOX00UMOI UH@oOpmayuu, onupaics HaA
pe3yasmamsl AHAIH3A NOCHA6TIEHHOIL 3a0aiu
Coepemennvie memoos: npoepammupoeariis Ha C++ (OOII, STL, wiabnonwi).
THpunyunst pabomevl u peamizatjul:
Jluneiinvix OuHamuyeckux cmpykmyp (0OHOces3Hbvle, 08Yc@si3Hbvle, KObljeeble

Iepeevee (bunapuvie, AVL, kpacro-uepruie).

I'paghoe (anzopummsr 06x00a, notcka kpamyaiiuie2o nymit).

Konmeiinepoe STL (vector, list, map, set u op.).

Memoow: pabomu ¢ ¢aiinamit (mexcmoevie, buHapHble, CEPUATZALL).
mpeboeanus Kk CHPYKMypam — OQHHLIX U Ebloupamy
ONNIUMATTL HYIO Peanii3ayiiio.

Ilpoeepamp xoppexmHocnis peanuzayuil anzopummoe (gepuguraiyiis xooa).
Ipumensmos memoost ananuza sgpgexmuenocmu anzopummoe (O-nomaus).

P aspabomyxoii u onmumuzayueii cmpykmyp oannvix Ha C++.

CpagHumensHbiM AHATUZ0M PA3TUuHbIX peanuszayuii (Hanpumep, std::list vs

Obpabomxoil OanHbIx U3 PailIoe U UX CPYKINYPUP OBAHHBIM XPAHEHLIeM.
IIpumenenuem STL-xoumeiinepos u anzopummoas 0715 peuteHiis 3a0ad.
Botoupaem onmumaibHblil 6APUAHM P eUICHUA 3A0aUl, APZYMeEHMUPYA

YK-1
HJ-1.YK-1
3namb

CHUCKLL).
Vmems Ananuzuposams
Bnaoems

PVKONUCHBIIL CHLCOK).
HJ[-2.VK-1

C60il 6610 0p

3Hnamb

Ipeumyuecmea u Heoocmamki pasiuyHviX CMPYKIMYP OGHHBIX (MACCUGbL VS
CRUCKLL, Xeul-mabnust vs 0epeevs).



Ocobennocmu pabomer ¢ namamvio ¢ C++ (ykazamemi, aninoxayus, Kul-

JIOKQIbHOCHID ).
Kpumepuu  evibopa  ancopummoe (gpemennas u  HPOCMPAHCHIGEHHAA
C/IOHCHOCIID ).

Vumems Cpaenuieams paznuinsie HOOX00bl K peanuzayill (Hanpumep, unepaniueHviii vs

pexypcuenviii 0b6xo0 depeea).
Ob6ocrnoevieams evibop xoumeiinepa STL ons xonkpemHoii 3adautl.
Ananusupoeams npouzeoouniens HoCHs K00d ¢ HOMOUb 10 NPOQUALD OBAHLIAL.
Bnaoems Onmumuzayueil cmpykmyp OGHHBIX NOO KOHKpemHbvle 3adadil (Keuupoeaniie,
Y6l NAMAMIL).
Peamuzayueii evicoxosppexmiiervlx anzopummoe Ha 2paghax i 0epeevsix.
Hcnonvzoeanuem  npooeunymuvix  eosmoocHocmeii  STL — (annoxamopul,
NnoNb308anieny cKite KOMNAp amopbsl ).
YK-2 CnocodeH onpee/ATH KPYT 33124 B PAMKAX MOCTABJICHHOI 1eJIH H BHIOHPATH
ONTHMAJILHbIE CHOCO0bI MX pellleHNs, HCX0Af H3 JeiiCTBYIOIIHX NPAaBOBLIX
HOPM, HMEIOIIMXCH PecypCcoB H OrpaHHYeHHH

HJ-3.YK-2 Hcnonszyem npunyunsl npoexkmuoil mMemoodonocuu o011 peuieHus
npogeccuoHaIbHLIX 3a0ay
3nams Anzopummsl 1 cmpyxmypust OGHHBIX, U3YYaembvle 8 Kypce.
Ocobennocmu peanuzayuu ¢ C++ (ynpaenenue namsmvio, yKazameni,
uabnomsl).
Kpumepuu evibopa cmpykmyp (6pemst 00cmyna, cloXCHOCHb Onepayuii).
Ymems Buibupamov mexcoy paznsimiu cmpyKmypamil (Hanpumep, Maccueé vs criucox).

Ob6ocrnoevieams evibop aneopumma (Hanpumep, DFS vs BFS ons epagoe).
Ananusupoeams npouseoouniens Hocms kooa (Hpogunupoeattie).

Bnaodems Peanuzayueil ounamuieckux cmpyxkmyp (cnucku, depeavs) Ha C++.
Ipumenenuem STL (std::list, std::map, std: :unordered_set).
Onmumusaeil pabomut ¢ NAMAMy o (YMHbIe YKA3amenil, move-ceMmaHmuxa).

HJ[-4.YK-2 Botoupaem onmumaisHslii cnocod peuieHua 3a0ay, UMeErOU{UXCcA
pecypcoé u 02paHuueHuil, OUEHKU PUCKO6 HA OCHO6e NpPOEKMHO0
UHCIpYMEHmMAapua

3namo Memoowt pabomet ¢ ¢aiinamu ¢ C++ (fstream, cepuanuzayuis).

Ancopummer  obpabomru  epagoe (Heiixkempa, Dnoiid, mononocuuecxas
CoOpmupoexa).

Ocobennocmu xoumeiinepoe STL (evibop mesncoy vector/list/deque).

Vmems Yumams/3anucvieams cmpykmypupoeantvie OaHHble 6 Qaiiisl.
Peamizoevieams ancopummel Ha 2pagax (mampuya CMeHCHOCHIL VS CHUCOK
pebep).
Henonvzoeams umepamoput v iambovt 0 06pabomxil OaHH bix.

Bnadems Obpabomxoil 6onbuilx OAHHBIX ¢ NOMOUBLI0 PaAilloeo20 6600a-6blE00A.

Ipumenenuem anzopummoe STL (sort, find, accumulate).
Peamuzayueii spaghoevix anzopummoe va C++.

OIIK-2 Cnoco0eH NPHMEHAT b COBPeMEeHHbII MATeMAT HUeCKHil ANNapaT, CBA3AHHbIH ¢
NpoeKTHPOBAHIEM, Pa3padoTKoil, peajm3ammeil H OIeHKOH Ka4decTBa
NPOrpaMMHBIX NPOAYKTOB H TMNPOrPaMMHBIX KOMILIEKCOB B Pa3jIHYHbIX
00J1aCT X YesI0BeUecKoil AesiTeIbHOCTH

HJl-1.0IIK-2 Cnocoben npumeHams CUCMEMHbLL N00X00 K AHAIU3Y NpPeOMEmHO
(npobdnemroit) odnacmu, eviasieHu0 mpevosanuii Kk HC
3nams Mamemanuiuecxite ocrHoewt aneopummoes (meopuz epad)oe, actmnnonideckiil

aHaiz).



Ymems

Bnaoems

HJ/[-3.0IIK-2

3Hams

Yuems

Bnaoems

Ipunyunvr  pabomer ¢ namameio € C++ (vRazamenu, Ounamuyeckile
CIIPYKIYpbl ).

Anamuzupoeams mpeboeaniis 1 esibupantv NOOXO0SULYIo CHPYKIYPY.
Henonvzoeams uiabnon vt npoexmuposaniis (umepamop, aoanmep).
Peanuzayueii cmpyxmyp oannvix "c nynsa' (nanpumep, cobemeennsiii LinkedList).
Cpagnentiem STL 1 pyKoniicH vix peuteHuil.

Apzymenmuposario npumensaem Memoost np oeKmuposanu,
paspadomku u peanu3ayuil nPozpaAMMHBIX NPOOYKHIOE U NP 02D AMMHBIX
KOMNJIEKCO6 6 P a3/IUYHBIX 00]1ACMAX Uejl06euecKoil 0eamelb HOCm
Pacuupennvie B03MOMNCHOCHILL C++ (uabnouwi, move-cemanmiixa,
MHO20NOMOYHOCIIY ).
Anzopummst copmupoexi 1 noucka s 0epeesvee i 2pagoe.
Onmumusupoeams koo (keuipoeganite, 3¢pghexmuervie 06xo00bsi).
Tecmupoeams 1 onmnaxcueams CloMdCHbvle CIPYKIYPbL.
Peamuzayueii oepeevee (bunapnsie, AVL) u epagoevix anzopummos.
Hcnonvzoeanuem STL 0ns 6vicokonpor36001mens HylX @b14LLCTeHLIL

CooTBeTcTBHE 0a30BOMY _ VPOBHK)  OCBOSHHS KOMIIETEHIMHIl IDIAHHDPYEMBIM
pesynbraTtaM o0yYeHNS H KPUTEPHSM HX OIlEHHBAHH S (OI[EHKA: XOPOIIO /3a4T€eH0):
YK-1 CnocodeH oCyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSTH CHCTEMHBIH MOXX0/1 V1A PellleHH s MOCTABJIeHHbIX 3229

HJI-1.VK-1

3Hams

Ymems

Bnaoems

HJ[-2.VK-1

Ocyuiecmengem ROUCK HEOOX00UMOI UH@oOpmayuu, onupaicr Ha
pe3yismamst AHAIU3A NOCMABIEHHOU 3a0ayl
Cogpementvie memoost npozpammupoearus na C++ (OOII, STL, wabnonst) Ha
YpOGHe, 00CHIAMOYHOM Ol PeuleHus CaioapniHbixX 3a0ay.
THpunyunst pabomer u peanizayil:
Jluneiinvix Ouxamuyeckux cmpykmyp (0OHOcesa3Hbvle, O08YCEA3Hble, KObljeavle
CRLICKIL) C NOHUMAHLEM UX OCHOBHbIX ONEPAaLLiil U CIONHCHOCINLL.
Mepeevee (bunapnvie, AVL, xpacho-uepHvle) Ha YpOEHEe NOHUMAHUSL OA306bIX
anzopummog 0bxooa i banaHcupoexiL.
I'pagoe (anzopummsr 0bxoda, noucka kpamuaiiute2o nymi) ¢ 6O3MOMCHOCHIbIO
UX peamu3aifuil 8 CNaHOapmHblX CIV4asXx.
Konmeiinepoe STL (vector, list, map, set 1 Op.) 1 LIX OCHOBHBIX XAPAKIMEePUCTILK.
Anamzupoeams  mpeboeanus Kk CPYKMypam — OGHHWIX U GblbUpantv
ONNIUMATTL HYIO Peanii3ayiiio u3 ciaioapmuvix 6apuUanioe.
Ilpogepsams koppexmuocmy peanuzayuil areopummos (eepuguxayus xooa) c
UCnons308aHUeM OA306bIX MEMOO0E MeCMUPOBAHLIL.
Ipumensms memoowvt ananuza s3pgexmuenocmu anzopummoe (O-nomauuis) ons
CPABHeH s CaHOapPNIH bIX PeuleHUIl.
P aspabomyxoii u onmumizayueii cmpykmyp oannvix Ha C++ @ pamrax minogesix
3a0ay Kypca.
CpagHunienvHblM QHAMUZ30M PA3MUYHLIX peanuzayuil (Hanpumep, std::list vs
PVKOMUCHYIEL CHLICOK) ¢ 060CHOBaHIIeM b0
Obpabomxoil OanHvIX U3 QailNoe U UX CMPYKINYPUPOBAHHBIM XPAHeHUEeM C
UCHOb308AHIIEM CINAHOAPNIHBIX HOOX0008.
Ilpumenenuem STL-xonmeiinepoe u aneopummoe ON8 peuteHus 3a0a4 @
coomneenicmelill ¢ U3y4eHHbIMI MenlOOUKAMLL.
Botoupaem onmumaibHblil 6APUAHM P eUICHUA 3A0aUl, APZYMeEHMUPYA
C60il 6610 0p



3Hams

Ipeumywecmea 1 Heoocmamyil pasmuyHsIX CIPVKIMYP OAHHBIX (Maccuebl Vs
cuucKu, Xeul-mabnuysl VS Oepeevbsi) Ha YpoGHe, NO3GONAIOUEM Oenantv
OCO3HAHH blil 6160 0N MUNOBBIX 3A0AY.

Ocobennocmu pabomsr ¢ navsmvio ¢ C++ (yxkazamenu, anioxayus, Kiui-
JIOKAILHOCHIb ) 1 UX @MLUsHIe HA NPOLU3600UNIeNb HOCHID.

Kpumepuu evibopa anzopummoe (6pemenHas i Hp ocmpaHcmeenHas CIO#CHOCIb )
0Jist CIAHOapmHbIX CIYYaes

Ymems CpasHueams paznuunsie nooxoosl K peamizaiyuil (Hanpumep, umepamiieHulil vs
PexypcueHblii 06x00 depeaa) il 8b1OUP b ONMUMATL HbITL OIS 3A0AHH bIX Y06l
Obocnoevieams 6vibop xoumeiinepa STL 0Ons xonxkpemmuoil 3adaui ¢ yuemom
mpeboeanuil k NpoU3600UMeTs HOCHIIL
Ananuzupoeams npouzeo0umensHOCHy K0O0A ¢ NOMOUBIO NPODUILPOSAHLS 1
gHOCUMD BA308b1e ONMUMLIZALLILL.

Bnaoems Onmumuzayueil cmpykmyp OGHHBIX NOO KOHKpemHbvle 3adadil (Keuupoeaniie,
Y6l RAMAMIL) 8 PAMKAX U3VYeHHBIX Memoooe.

Peamuzayueii evicoxospdexmuenvix aneopummoe Ha zpagax u oepeevsix O
CMAHOApPIMHLIX CljeHapues.

Henonvzoeanuem  npooeunymuvix  eozmoxcHocmeti  STL  (annoxamoput,
nomb308anieNy cKile KOMNApaniopsl) 8 COONGENCI L. ¢ U3YYeHHbIML NPUMEDAMLL.

YK-2 CnocodeH onpee/ATh KPYT 33134 B PAMKAX MOCTABJIEHHO 1[eJIH H BLIOHPATH

ONTHMAJIbLHbIE CHOCO0bI MX pellieHHs, HCXOAfA W3 JeiiCTBYIOIHX NPAaBOBbIX
HOPM, HMEIOIIMXCH PecypCcoB H OrpaHHYeHH

HJ[-3.YK-2 Hcnonszyem npunyunsl npoexkmuoil mMemoodonozuu o018 peuieHus

npo@eccuoHaibHBIX 3a0ay

3nameo Anzopummst u cmpykmypvl 0GHHBIX 6 pacuitpeHHom obveme
Kpumepuu evibopa peutenuii 013 pasmiynsix ciyuaee

Ymems Buibupams medxcoy cmpykmypamii OGHHBIX ¢ YUenioM UX Xap aKmepucmiix
Ananusupoeams npou3800UMeEnsHOCHb PALIYHBIMLL MEmooamil

Bnaoems Peamuzayieii ounamuveckux cimpykmyp ¢ KOHIMponem pecypcos
Ipumenenuem STL e cnoxchuvix ciyyenapusx

H/[-4.YK-2 Botoupaem onmumaisHslili cnocod peuieHus 3a0au, UMeErOU{UXCA

pecypcog U 02paHuveHUil, OUEHKU PUCKO8 HA OCHO6e NPOEKMHO0
UHCMPYMEHmMapusa

3namo Memoows: pabomvt ¢ Ghaiinamit € pasnuuHvlx pesrcumax
Anzopummer obpabomxu 2pagoe u ux moouguxayiiu

Ymems Peamizoevieams anzopummel ¢ eapuamiiéHusimMiL napamempamil
Hcnonvzoeams STL ona cnosxicHvix onepayiii

Bnadems Obpabomxoil OaHHbIX € Pa3IUYH bIX opmamax

Pemmazﬂ;e{i AlcopUmMMOoeE ¢ KOHnipoJjiemM noyH ocniid

OIIK-2 CnocodeH NPUMEHATH COBPeMeHHbII MATeMAT HIeCKHIl annapaT, cCBA3AHHbII ¢
NMpoeKTHPOBAHHEM, Pa3padoTKoil, peajm3ammeil H OIeHKOHl Ka4decTBa
NPOrpaMMHBIX NPOAYKTOB H TMNPOrPAMMHBIX KOMILIEKCOB B Pa3jIHYHbIX
00J1aCT AX YesI0BeYecKoil AesTeIbHOCTH

H/[-1.0IIK-2

3Hams

Ymems

Cnocoben npumeHams CUCMEMHBLL NO0X00 K AHAAU3Y NPeOMEmHOU
(npobdnemroit) odnacmu, eviaeaeHu0 mpedosanuii Kk HC
Mamemamuecxiie ocnoent i 1ix HPOSPAMMHYIO peanii3atjiiio
Ipunyunet pabomst ¢ RaMaNbO HA NPOOGUHYINOM YPOEHEe
AH{UH{B’I{DOG{H?H) mpeﬁoeamm u npedﬂaemnb OFIMUMANIbH ble PetleH A



Henonvzoeams uiabnon vt HpPOeKmuUpoOeariia € CIONCHBIX CIYVYAAX

Bnaodems Peanuzayueii cmpyxmyp OaHHbIX ¢ 6b1COKOIL 3Qhhermiienocnis 1o
Cpaeneniiem nooxo006 ¢ npogecciion ans Hoil MOYKL 3PeHLs
HJ[-3.01IK-2 Apzymenmuposaro npumeHsem Memoovt np oeKmuposanu,

paspadomku u peanu3ayuil nPozpaAMMHBIX NPOOYKHIOE U NP 02D AMMHBIX
KOMNJIEKCO6 6 P a3/IUYHBIX 00/1ACMAX Uejl06euecKoil 0eamelb HOCmU
3nams P acuupennvie eozmoancnocmu C++ 1 ux npaxmiiieckoe NpuMeHeH1ie
Anzopummsr 06pabomxu OaHHbIX 8 NP ODECCLOH Alb HOM KOHMEeKCIe

Ymems Onmumusupogantsy Koo ¢ y4eniom pasiiyHbslX Kpuneplies
Tecmupoeams peanuzayiiil paznyHsimi Meniooamil

Bnaoems Peamuzayueii cnosxcrvix cmpykmyp 1 anzopummos
Henonvzoeanuem STL na npogpecciionansHom ypoeHe
CooTBeTcTBHE HPOJABHHYTOMY VPOBHIO OCBOESHHS KOMIIETEHI[HI IUIAHHPYEMBIM
pe3yibsTaTaM o0y4YeHHI M KPHTEPHAM HX OLEeHHBaHHA (OLICHKA: OTJIMYHO /324TeHO):

YK-1 CnocodeH oCcyIecTBIATH MONCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHUMEHSTH CHCTEMHBIH 0XX0/1 JUIA PellleHN s MOCTABJIEHHbIX 3221
HJl-1.YK-1 Ocyuiecmengem ROUCK HEOOX00UMOIl UHOoOpmayuu, onupaicb HaA

pe3yasmamsl AHAIH3A NOCMAETIEHHOI 3a0aiu
3namo Cogpemennvie menoovt npozpammuposanus Ha C++ Ha 3KcnepniHoM VpoeHe,

EKIIOUAS MOHKOCHIL Peanu3auyiil il CKPbINible 603MOMCHOCI
Ipunyunst  pabomvr  cmpykmyp OQHHBIX ¢ 21YOOKUM HOHUMAHUEM — UX
GHYNIPEHHe20 YCMPOTICMEa t 603MONCHOCTIeTl KACTOMUS YLl
Memoovt pabomwt ¢ aitnamu u ux npogeccuonanbHoe UCNONbI0EAHUE €
CILONCHBIX CUCIEMAX

Ymems Ananuzupoeams mpeboeanus u paspabamvieams evicoxospexmiienvie
macuimabupyembvie peuteHus
IIpoeepsams koppexmHocms peanusaiitl ¢ NPUMeHeHUeM NP OoOGUHYNBIY Meno008
mecmupoeariis il eepipuraijLil
Ipumensms anamusz spgexmuenocmu ona 2nyboxoii onmumuszayul Kooa i
GUIAGNCHSL Y3KLUX MeChl

Bnaoems P azpabomxoii cmpykmyp OauHbIX ¢ MAKCUMATbHOIL 3P exniieHocnIb 10 U y4enom
6cex acnexnoe npou3eooUmes HoCiL
CpasnumensHolm aHanuzom peanusayuii ¢ 0bocHoeanuem 6s160pa Ha OocHoge
KOMNIEKCHOZ20 MeCmupoeaniis
Ipogeccuonanvroii pabomoii ¢ Qaiinamu exnwyas obpabomxy 60w uiLX
06beM0€ OaHH BIX U CONCHBIE opmantvl

HJ[-2.VK-1 Botoupaem onmumaibHblil 6APUAHM P eUICHUA 3A0aUl, APZYMeEHMUPYA
C60il 6610 0p
3namo Xapaxmepucmuxu cmpykmyp OAHHBIX HA YPOGHe 3KCHepnid, GKII0Yds HIOAHCbL

peanuzayiiil € pas3iiiuHblx YCI06UAX
Ocobennocmii pa6om bl C NAMANbLIO U npodezmym ble Menoowl OFimuUMILz ALl
RAaMAMLL

Vmems Cpaenueams nooxoost k peamzayiil i paspabamvieams 2UOpUOHbvle peuleHiis,
couemaioujiie NPeLMyuiecneéd pasHolx Memoooe
Obocrogvieams b100p UHCHIPYMEHNIOE C YUenoM 6CeX 603MONCHBIX CljeHapliee
UCNOMb308AHLS 1 NOMEHYUATL HBIX PUCKOE

Bnaodems I'nybokoil onmumizayueii cmpyxmyp OGHHBIX Ol SKCIMPEMANbHbIX VCAOGLIlL
pabomoi



YK-2

Peamuzayueii  anzopummos ¢ 2apaHmupoeanuoii 3¢ gexmuerocmvio
MUHUMQTbH LML HAKIAOHBLMU PACX00amil
CnocofeH onpeaeTb KPYT 33124 B pAMKaX NOCTaBJIeHHO 1eJIH H BLIOHPATH
ONTHMAJIbHbIE CHOCO0bI MX pellleHHs, HCX0AA W3 JeiiCTBYIOIIHX NPAaBOBLIX
HOPM, HMEIOIINXCHA PeCYPCOB H OrPAHNYeHHIT

HJ[-3.YK-2 Hcnonszyem npunyunsl npoexkmuoil Memoodonozuu o018 peuieHus

3Hams

VYuems

Bnaoems

npo@eccuoHaibHbIX 3a0ay
Aneopummst 1 cmpyxnyp sl OGHHBIX HA YPOEHe, NO3E0NAI0UeM MOOUMDLILD 08aNTy
U yIyYuLans cmaroapnitsle peanu3ayiiil
Kpumepuu evibopa pewieniii 0ns 5kCMpemMaib HblX 1L HeCHaH OApNH bIX ClIyudee

Buibupams mesncoy cmpykmypamii OAHHBIX 1 €030a6amv KOMOUHUPOBAHHbLE
cmpyxmypul 015 cneyuguyeckux 3a0ay

Anamuzupoeams npouzeooumens HOCMy ¢ UCHONb306AHIEM NPOPECCUOH ATb HbIX
UHCIMPYMEHNI086 1l Me1OoOUK

Peamuzayueii ounamuyeckux cmpykmyp ¢ SKCmpemansuoii ¢ gexnitenocmsio u
HaO0eCHOoCN1b 10

Ipogeccuonanvrvim NplMeHeHLem STL ernIoYas co3oarile
CHeyLan3UPOBAHHBIX AIIOKAMOPOE 1 A0anmepoe

Hj[-4.YK-2 Boioupaem onmumaisHslii cnocod peuieHus 3a0ay, UMeEU{UXCcA

3Hams

Yuems

Bnaoems

OIIK-2

pecypcosé u 02paHuveHuil, OUEHKHU PUCKO6 HA OCHO6e NpPOECKMHO20
HHCMPYMEHmMAapua
Memoowt pabome ¢ gaiinami Ha npogeccloHarbHOM YPOEHe, 6KIIoYAs Pabomy
¢ NOMOKaMU U ACUHXPOHHBIMIL ONePayUsaIMLL
Anzopummsr obpabomxu epagoe v ux cneyuamzUpPoeanHvle MoOUPUKatjLL

Peanuzoevieamy  anzopummevl ¢ OONOMHUMENbHbIMIL  ONMUMLBAYUIMU O/
KOHKPenH blX annapamHsix apxXunexnyp

Henonvzoeamn STL ons co30aHUA @bICOKONP OLI360 OLIM b HbLX
CReYUAan3UPOBAHHBIX PeuleH 1l

Ilpogeccuonanvroii  obpabomkoil OAHHBIX € pealbHOM GPeMeHU U 8
pacnpeoeneHHbixX CLUCeMax
Peamuzayueii  anzopummoe ¢ = 2apAHMUPOGAHHOLL — MOYHOCHBIO 1
OMKA30YCMOLIMUEOCTID 1O
Cnoco0eH MpUMEHATh COBPEeMEHHbII MATeMAT HUeCKHil aNnapar, CBSA3aHHbII ¢
NMpoeKTHPOBAHNEM, Pa3padoTKoil, peajm3anmmeil H OIeHKOHl Ka4decTBa
NpPOrpaMMHBIX MPOAYKTOB H TMPOrPAMMHBIX KOMILIEKCOB B Pa3IHYHBIX
00J1aCT AIX YesI0BeecKoil AesiTeIbHOCTH

HJ[-1.0IIK-2 Cnocoben npumeHams CUCHIEMHBLL NO0X00 K AHAAU3Y NPeEOMEmHOU

3Hams

Yuems

(npobdnemroit) odnacmu, eviaeieHu0 mpevosanuii Kk HC
Mamemamuuecxiie ocHogsl HA YpoeHe, NOo360JA1ujiemM pa:;paﬁamb;eamb HOe&ble
aneopumnmost
HpI-IHIjHP’IbE pﬂ60ﬂ£bl C NAMAMbBIO UL Menioobl CO30aHLA CReYUATUIUPOBAHHBIX
cucniem ynpaeienusa namsmnis o

Ananusupoeams mpeboeaniis u npeonazanv UHHOGALUOHHbIE APXUNEKIYPHbIe
peuteniis

Henonvszoeams wiabnonst npoexmupoeanus O CO30AHUA PACUUPACMBIX 1
n000ePIAHCUBACMBIX CLICHIEM



Bnaodems Coszoanuem cmpykmyp OGHHBIX € VHUKAIbHLIMU XAPAKMEPUCTUKAMU HOO
KOHKpemHbvle 3a0ayil
IlpogpeccuonanvHvim cpagHeniiem nOOX0008 ¢ paspabomkoili HOGbIX Kpuniepliea
oyeHK
HJ[-3.01IK-2 Apzymenmuposario npumensem Memoost np oeKmupoeanu,
Pazpab omKy U peanu3ayuu npozpamMmHbIX HPOOYKMO6 U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACHAX 1es106 e4eCKOIl deameibHoCmU
3nams Pacuupennvie eozmoorrcnocmu  C++ Ha YpoeHe 5Skcnepma, 6KI0OYAA
Memanp 02pamMmupo6aniie 1 HU3KOYPOEH eGyio ONMLIMU3 LU0
Anecopummer  obpabomkiu  OAHHVIX U MemoObl uUX  adanmayuil  Oas
CHelUan3UpPOBAHHBIX NPUMEHeH1IL
Ymems Onmumuzupoeans K00 Ha YpoeHe NpoljecCcOPHbIX apXUNeKmyp U KIUul-namsani
Tecmupoeams peamzayuil ¢ UCHOMb306AHILEM HPO@eCCLOH alb HHIX Men o000l
U UHCINPYMEHNO08

Bnaodems Coz0anuem CnOANCHBIX CMPYKMYP OAHHBIX U AI20PUNMMOE NPOU3B00CHIGEHH 020
VpoeHs
Ilpogeccuonansnvim  ucnomvsoeanuem  STL ¢ pacuwupenuem  ezo
GyrkyUOHATLHOCLL

Tunosbie KOHTPOJIbHBbIE 32AHHSA HJIH HHbIE MATEPHAJIbI, HE00X0JHMbIe /151 OLIEHKH
3HAHMII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATeJbHOCTH, XAPAKTEPH3YIOIHNX 3TANbI
(opMHIpoBAHIA KOMIIETEHIIHIl B Mpollecce 0CBOEHHA 00Pa30BaTeIbHOIM MPOrPaMMBbI

TumnoBbie KOHTPOJIbHbIC 3a1aHHA:

1. Ommcary (QYyHKIIIO, KOTOpas BCTaBISET B CITHCOK L 3a IepBRIM BXOJKISHHEM
sneMeHnTa E Bce snemeHTH! criicka L1, eciin E Bxogut B L.
2, Ommicarh (QYHKI[HIO, KOTOpast GOpMHpPYeT CITHCOK L, BKITIOUHB B HETO ITO OJHOMY

pasy 3IeMeHTHI, KOTOPbIe BXOAST B OUH M3 crHcKoB L1 m L2, HO B TO e BpeMs He BXOHST B
JPYTOH M3 HUX;

3. Ormmcath (YHKIHEO, KOTOpasl IOACYHTHIBAET KOJMYECTBO YHCEN CIHcka L, y
KOTOPHBIX IepBasi H MOCIeTHS IHdpa COBMAAIOT.

4. Ormmcath (YHKIIEO, KOTOpas BBIYMCIISET 3HAUEHHE MHOTOWIEHa B HEKOTOPOii
LETIOYHCIIEHHOI TOYKE.

5. JlaHa  TIOCIIENOBAaTENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASiCI  HYIIEM.
CdopmipoBaTh JBYHAIIPABIEHHBIN CITHCOK Ha OCHOBe JaHHOI ITOcTegoBaTeNbHOCTH. Haiitn
KOJIITYECTBO 3JIEMEHTOB, 3HAYEHHS KOTOPBIX OOJIBIIE 3aJaHHOTO.

6. JlaHa  IIOCIIENOBATENFHOCTh  IENBIX  YHCEN, OKAHYHBAIOINASICA  HYIIEM.
CdopmirpoBaTh ABYHAIIPaBIEHHBIH CITHCOK HA OCHOBE JTAHHOIT ITOCTIe[OBATEIBHOCTH. Y IAITHTh H3
CITHCKA BCE MAKCHMAIIBHBIE TIEMEHTHI.

T JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh  JBYHAIIpaBIEHHBIH CIIHCOK HAa OCHOBE JAHHOI IOCIeNOBaTeIbHOCTH.
PacronoKuTh OTpHIaTENbHbIE AIIEMEHTH BHAYAJIe CITHCKA C COXPaHEHHEM HX HCXOIHOT O TTOPSAIKa
BBOJIA.

8. JlaHa  TIOCIEeJOBAaTENbHOCTh  I[€BIX  4YHCEN, OKAaHYMBAOIASICA  HYJIEM.
CdopmipoBaTh OJIHOHAIIPABJIIEHHBIT  KOJBIIEBOH CIIMCOK  HAa  OCHOBE  JaHHOH
TTocIeJ0BaTEIbHOCTH. Haittu B CITHCKE HauGomee JUIHHHYIO yOBIBAOIYIO
TIOATIOCIEJOBATEILHOCTD.

9 Jlana  TIOCIEAOBATENbHOCTh  I[EBIX  YHCEN, OKAaHYMBAOIASICA  HYJIEM.

CdopmpoBaTth OJIHOHAIIPABJIIEHHBIT  KOJBIIEBOM CIIMCOK  HAa  OCHOBE  JaHHOH



TocIeJoBaTeIbHOCTH. HaliTH B cricke HanOoee JIHHHYIO MTOATIOCIIEAOBATEIFHOCTD, JIEMEHTEHI
KOTOPOIT MEHBIIIE CPeTHETO apH(PMETHIEeCKOT0 3HAYEHHIT BCeX AIIEMEHTOB CITHCKA.

10. JlaHa TocCIeJOBaTeNbHOCTh IIENBIX YHCEN, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOrPaMMHYIO PEaTN3al[HI0 XPaHEHNS JaHHOH ITOCIe0BaTENbHOCTH B BHIE JepeBa JBOHYHOIO
norcka. Harmrcats QpyHKI[HIO, TOACYUTHIBAIOIIYIO CYMMY SIIEMEHTOB JIepeBa.

11. JlaHa TOCHeOBaTEeNbHOCTh I[ENBIX YHCENl, OKAaHYHBAIOIMascsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHHS JaHHOH ITOCTIe0BATENFHOCTH B BHIE JiepeBa ABONYHOIO
norcka. Hammcats QpyHKIIIO, KOTOpPas HAXOAHT HAHOOIBINIHIT IIeMEHT JIEpeBa.

12. JlaHa TOcIeIOBaTeNbHOCTh IENBIX YHCENl, OKAaHYHBAIOIMascsad HyleM. Harmcats
MPOTPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENHOCTH B BHE JepeBa ABOHYHOIO
noucka. HaliTH KOIHYecTBO JIHCTHEB JAePEBa.

13. Kaxmas 3amich TekcTOBOro (paiia COMEPKUT TEKCT Ha AHTIIHICKOM SI3BIKE.
TpebyeTcs HaImHcaTh ITPOrpaMMy, KOTopast UL KakIoi 3armicH Qaiina 6yeT onmpeeNsaTh, MOKHO
JIH TIEPeCTaBUTh JIATHHCKHE OYKBBl KaKIOH 3allHCH TaK, 4YTOOBl TIOMYYIUICS ITaTHHIPOM
(MaTMHIPOM 4YHTAeTCs OAMHAKOBO CJIeBa HAINlPpaBO M CIIpaBa HaleBO). B BBIXOJHOM (ailne
3aImcarh oTBeT «/[la» wmi «Her», a B cimydyae oreera «/[a» — ellle U caM ITOITyYeHHBII TTaTHHIPOM
(TIepBEIit B ali)aBHTHOM TOPSIIKE).

14. Kaxmas 3amich BXOTHOIO TEKCTOBOTO (hailia COMEpKHUT ITOCTIe[0BATEIbHOCTD
1ngp. Hammcars nmporpaMmy, KOoTopast HH(PHL, BCTPeYaroIHecs BO BXOHOM 3aIlHiCH, B TTOPSIIKE
YBEIIMYEHUS YacTOThI MX BCTPEYAEMOCTH BBIBOAHT B COOTBETCTBYIOIIYIO 3aITHCh BBIXOAHOIO
daitna. Ecinn Kakne-T0O IHPH BCTPEUYAIOTCS OAHHAKOBOE YHCIIO Pa3, OHH BBIBOASTCS B MOPSIKE
BO3pacTaHHSI.

15. JlaH 1IeTTOYHCIIEHHBIT BeKTOp pasMepa N. BBMHCINTE MHHHMAIIBHOE 3HAYEHHE
3IIEMEHTOB BEKTOpa; YMHOXHTh KaKABIH 3JIEMEHT BEKTOpa Ha 5 U JOOAaBHTH B KOHEI[ BEKTOPa
3JIeMEHT, PABHBIH BEIUNCIIEHHOMY MHHHMYMY.

16. CdopmmpoBaTh MHOKeCTBO M3 20 caydaiiHBIX urcel. OmNpeAenHTh, BXOAAT JIH B
3TO MHOXKECTBO 2 3a]J[aHHBIX ITOIb30BATEIIEM YIHCIIA.

17. JlaHa cTpoka. Ecli JUIHHa CTPOKH HEYETHA, TO YIAIIUTh CPEIHHI CHMBOJ, HHA4Ye
BCTaBHTH B CEPEAHHY CTPOKH «abc».
18. JlaHa cTpoka. Ecimi B cTpoke GolnblIiie IBYX IHQP, TO YAAIHTh IePBBIi H ITOCTeTHIIT

CHMBOIIBI CTPOKH,
19. JlaH CBSI3aHHBIT HEOPHEHTHPOBAHHENT rpad). HailTH IHKIT MAKCHMAaNbHOIT JJTHHEL.
20. JlaH CBRSI3aHHBII HeOpPHEHTHPOBAHHEIH Harpy:keHHBIH rpad. Halitn MiHHMaIbHOE
OCTOBHOE JIEPEBO.

TunoBbie 33Ja4H JJISI CAMOCTOAT €JIbHOT0 pelIcHHA:

1. Ommcarh QyHKINEO, KOTOpas IiepeBOpauHBaeT CIHCOK L, T.e. H3MeHseT CCHUTKH B
5TOM CITHCKE TaK, YTOOBI €r0 3IeMEHTHI OKa3allHCh PAacIIOIOKEHHBIMH B OOpaTHOM ITOPSIIKE;

2 Ommcarh QpyHKINEO, KOTOPas MOJCUHTEIBAET YHCIIO BXOKIeHHI seMeHTa E B
cItHcok L.

3. Ommcath GyHKIMIO, KOTOpas GOpMHPYET CITHCOK L, BKITIOUHB B HETO IO OTHOMY
pas3y aIeMeHThl, KOTOPhIe BXOIAT XOTA ObI B OAMH M3 cImckos L1 u L2;

4. Ommcarh QPyHKIHIO, KOTOpas yAanseT H3 HEITyCThIX CIIOB CITHCKA L HX IepBhIe
OYKBHI.

5. Ommcath QyHKINIO, KOTOpas GOpMHPYET CITHCOK L, BKITIOUHB B HETO IO OTHOMY
pas3y AIIeMeHThI, KOTOPBIE BXOIAT OJJHOBPEMEHHO B 00a crmicka L1 u L.2;

6. Ommcarh QyHKINEO, KOTOpas OIMpeeseT KOMMYeCTRBO CIIOB B HEITYCTOM CITHCKE
L, OTIIMYHEIX OT MOCITIEAHETO.

7 Ommcarh QyHKINIO, KOTOpas o0beHHSET JBa YITOPSIOUSHHRIX T10 Hey ObIBAHHIO

criricka L1 1 L2 B ofuH yIIOpSIOYEHHBIH 110 HEYOBIBAHHIO CITHCOK, MEHSIS COOTBETCTBYIOIIHM
o0pazoM cchlUIKH B L1 1 L2 M IIpHCBOMB MOTY4YEHHBIH CITHCOK ITapaMeTpy L1.



8. Ommcath QpyHKIHIO, KOTOpas B CITHCKe L 3aMeHsIeT MepBoe BXOXKIeHHe cImcka L1
(ecTH TaKoe ecTh) Ha CITHCOK L2.

9. Ommcath (yHKIMIO, KOTOpas TIPOBEPSET Ha PaBEHCTBO JBa MHOTrOYIIEHA
(ykaspIBaeTcs KO3(p(pUIMMEHT U CTEMeHb KaKIOoro AIeMEHTA).

10. Ormicath (YHKIRIO, KOTOPAs CTPOHT MHOTOWIEH P — CYMMY MHOTOYIEHOB ( H I

11. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh JBYHAIIPAaBIIEHHBIH CITHCOK Ha OCHOBe JaHHOM ITOCTeJoBaTelbHOCTH. Haiith
3HaYeHHe MHHHMAIBHOIO 3JIEMEHTA B CITHCKE.

12. JlaHa  TIOCIIENOBAaTENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASiCI  HYIIEM.
CdopmipoBaTh JBYHAIIPABIEHHBIN CITHCOK Ha OCHOBe JaHHOI ITOcTegoBaTeNbHOCTH. Haiitn
3HAUYEeHHEe CPEIHEro apH(METHUECKOTO HEUETHBIX OTPHIIATEIbHBIX AIEMEHTOB.

13. JlaHa  TIOCIENOBATENIPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JBYHAIIPABIEHHBIH CITHCOK Ha OCHOBE JaHHOM ITOCTeJoBaTellbHOCTH. Haiith
KOJIIYECTBO TOBTOPSIFOIIHNXCS AIEMEHTOB.

14. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JBYHAIIPAaBIIEHHBI CITHCOK Ha OCHOBE JaHHOMH ITOCTeJoBaTelbHOCTH. Haiith
KOJITYECTBO HETIOBTOPSIOIINXCS YETHBIX AIIEMEHTOB.

15. JlaHa  TIOCIIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmitpoBaTh  JBYHAIIpaBIEHHBIH CITHCOK HAa OCHOBE JAHHOIT ITOCIENOBAaTEIbHOCTH.
YHOPSIOUNUTE 3ITEMEHTHI CITHCKA IO YOBIBAHHUIO.

16. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIEM.
CdopmitpoBaTh ABYHAITpaBIIeHHbIIT CITMCOK Ha OCHOBE JaHHOII TTOCIIeoBaTeMbHOCTU. [Tpoxomas
CIIMCOK CJI€Ba HAIPaBO, IIOCHE KaXJOrO0 BTOPOrO 3JEMEHTa JOOaBUTH BIIEMEHT, 3HAYeHHE
KOTOPOTr'0 €CTh PA3HOCTh JBYX MPEABIIYIIHIX SIIEMEHTOB.

17. JlaHa  TIOCIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICSA  HYIIEM.
CdopmrrpoBaTh ABYHAIIPaBIEHHBIH CITHCOK HAa OCHOBE JJAHHOIT ITOCTIE[OBATEIBHOCTU. Y IAIHTh H3
CITHCKA BCE IEMEHTHI ¢ HEUETHBIMH 3HAYESHILSIMIL.

18. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh  ABYHAIIpAaBIEHHBII CITHCOK Ha OCHOBE JAHHOIT IIOCIeNOBAaTEIbHOCTH.
OmpeqennTh, ECTh JIH B CITHCKE JIBa PABHBIX 3JIEMEHTA, PACIIONOKEHHBIX Ha JHAMETPE KOJIbIIA.

19. Jana  TIIOCIEelOBAaTeNbHOCTh  LENBIX  YHCENl, OKAaHYMBAIOINAsCA  HYIEM.
CdopmipoBaTh OJIHOHAIIPABJIIEHHBIT  KOJBIIEBOH CIIMCOK  HAa  OCHOBE  JaHHOH
TOCIIEIOBATETbHOCTH. OIpeeNHTh, MOKHO I Pa3felHTh CIIHCOK Ha JBE YacTH C PaBHBIM
KOJIITYECTBOM AIEMEHTOB TAKHX, YTO CYMMBI HX 3JIEMEHTOB DaBHHL.

20. JlaHa  TIOCIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICSA  HYIIEM.
CdopmpoBaTth OJIHOHAIIPABJIIEHHBIT  KOJBIIEBOM CIIMCOK  HAa  OCHOBE  JaHHOH
MocleoBaTelbHOCTH.  Halith B cmmicke  HamOonee  JUIMHHYIO — BO3PAacTalOIIYEO
TIOATIOCIIEIOBATEIBHOCTb .

21. JlaHa  IIOCIIENOBATENFHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JABYHAIIPAaBIEHHBIH KOIBIIEBOI CITMCOK Ha OCHOBE JAHHOI MOCIIe[0BATEIbHOCTH.
Haiitn B criicke HanGonee UIMHHYIO CHMMETPHYHYIO ITOIIOCTIEL0OBATEIBHOCTD.

22. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmirpoBaTh JBYHAIIPABIEHHBII KOIBIIEBOI CITMCOK Ha OCHOBE JAHHOII MOCIIeI0BaTETbHOCTH.
Haiiti B crincke HanOolee UIMHHYIO IIOJIIOCHENOBATENBHOCTh, COCTOSIIYIO H3 BJIIEMEHTOB C
HEYeTHOI CYMMOI! ITH}P.

23. JlaHa TOCIIeIOBaTeNbHOCTh IENBIX YHCENl, OKAaHYHBAIOINascsd HyleM. Harmcats
MPOTPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENHOCTH B BHE JepeBa ABOHYHOIO
norcka. Harmcats pyHKI[IIO, KOTOpas HAXOAHT HaHMEHbBIIHIT YeTHBII 3IeMeHT JIepeBa.

24. JlaHa TOCIeIOBaTEeNbHOCTE I[ENBIX YHCENl, OKAHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPAaHEHHS JaHHOH IOCIeA0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
TIOMCKa. 3aMeHUTh YeTHBIE IIEMEHTHI IepeBa HyIIEM.



25. JlaHa TOCHeOBaTEeNbHOCTh I[ENBIX YHCENl, OKAaHYHBAIOIMascsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHHS JaHHOH ITOCTIe0BATENFHOCTH B BHE JiepeBa ABONYHOIO
norcka. Hammcath QpyHKI[HIO, KOTOpPas BRIBOAUT Ha SKPaH 3IEeMEHTH H3 BCeX JTHCThEB JIepeBa.

26. JlaHa TOCIIeIOBaTeNbHOCTh IENBIX YHCENl, OKAaHYHBAIOIIasacsad HyleM. Harmmcats
MPOTPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENHOCTH B BHE JepeBa ABOHYHOIO
norcka. Harmicath (pyHKI[MIO, KOTOpask ompelensieT IMTyOHHY (YPOBEHB) 3aJaHHOTO SIeMeHTa
JepeBa, HH(}OPMAI[HOHHOE TT0JIe KOTOPOTO PaBHO 3a/IaHHOMY 3HAUYeHHIO, H BO3BpaIiaeT —1, eci
TaKOr'O AIIEMEHTA HeT.

27. JlaHa TOCIIeIOBaTeNbHOCTh IENBIX YHCENl, OKaHYHBAIOIIascsd HyleM. Harmmcats
MPOTPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENHOCTH B BHE JepeBa ABOHYHOIO
norcka. HamicaTts QpyHKIHIO, KOTOpask HAXOAHUT IITyOHHY JlepeBa.

28. JlaHa TOCIeIOBaTEeNbHOCTh I[ENBIX YHCENl, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPAaHEHHS JaHHOH IOCIeA0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
norcka. HarmcaTh QpyHKIRIIO, KOTOpas MO 33aHHOMY YHCITY n OIpefelseT KOIMMYeCTBO Bcex
BEPIIHH, HaXOSIINXCSA Ha YPOBHE ¢ HOMEPOM N B JIEPEBE.

29. JaH omHOMepHBIT MaccHB. OTCOPTHPOBATE MACCHB, HCITONIB3YSI IEPEBO JBOHUYHOIO
TIOHCKA.

30. JlaHa mocTe10BaTeNbHOCTh CHMBOJIOB. OIIPeeNIUTh YacTOTY BXOKIEHH S KakK[Or0
N3 CHMBOJIOB B ITOCIIE/]OBATEIIbHOCTD, HCIIONB3YS IEPEBO JBOMYHOTO TIOHCKA.

31. JlaHa TocCIeJOBaTeNbHOCTh IIENBIX YHCEN, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPaHEHNS JaHHOH ITOCTIe0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
TOHCKa. BEIBECTH KOMIMYeCTBO BEPIIHH JIEPEBa, 3HaUYeHHE KOTOPBIX He KPaTHO 33JJaHHOMY YHCITY
K.

32. JlaHa TOCIeIOBaTeNbHOCTh IENBIX YHCENl, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPaHEHHUS JaHHOH ITOCTIeA0BATENbHOCTH B BHE JepeBa ABOHMYHOIO
norcka. HaliTH cymMMy HEYETHBIX 3HAYEHHI BCEX JIHCTHEB JEPEBA.

33. JlaHa TOCIeIOBaTEeNbHOCTh I[ENBIX YHCENl, OKAHYHBAIOIIAscsad HyleM. Harmcars
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BAaTENbHOCTH B BHIE JiepeBa JBOHYHOTO
TIOHCKaA.

34. Pammoreneckor meITaeTcs MOITy4aTh M aHAIIM3HPOBATh CHIHAIIBI U3 KocMoca. Bee
CHTHAIIB NIPEACTABISEOTCA B BHJIE BEI[ECTBEHHOIO HEOTPHIIATENIBHOIO YMCIIA H COXPAHSFOTCS
MOCTIeIOBaTeIbHO B TEKCTOBOM (haiine. XapaKTepHCTHKOI OIpelelleHHOro paiioHa KocMoca
CUHMTAETCSI YHCIO, PABHOE MAKCHMAJIbHOMY IIPOH3BEJEHHIO, KOTOPOE MOXKHO ITONYYHTb,
TIepeMHOKasl 3HAaYEeHHS CHTHAJIOB, ITPHXOASINNX H3 3TOr0 paiioHa. To ecTh TpebyeTcs BhIOpaTh
TaKOe HEITyCTOE€ IMOAMHOKECTBO CHIHAJIOB (B HETO MOXKET BOHTH KaK OJ[MH CHTHal, TaK H BCE
TIOCTYIIMBIINE CHTHAJIBI), IPOH3BEACHHE 3HAYEHHII Y KOTOpPOro OyZeT MaKCHMAaIbHBIM. Ecim
TaKUX TIOJJMHOKECTB HECKOJIBKO, TO BRIOpPAaTh MOKHO TTt00Oe M3 HuX. Harmimmite mporpammy,
KoTopas OyJleT 0OpabaThIBaTh Pe3yJIbTaThl SKCIIEPHMEHTA, HAXO S HCKOMOE ITOJMHOKECTBO.

35. Daiin colepKHUT TeKeT 3akmmHaHHA. ['appu [ToTTepy Hy»XHO 3anmidpoBaTh €ro
cremyroinumM obpaszoM. B kaxoM a03aile ['appH cHayama OIpeAerseT KOIMYeCTBO OYKB B CaMOM
KOpPOTKOM CIIOBe, OOO3HAUYHMB ITONydyeHHoe 4Hclo uepe3 K. 3areM OH 3aMeHSET KakIyrO
aHTTIHICKYIO OYKBY B 3aKIHHAHHH Ha OYKBY, CTOSIIYIO B aHTIIicKOM andaBure Ha K OyKB paHee
(ampaBUT cuHMTaeTCs IUKIHYECKHM, T. €. Mepell OYKBOit A croHT OykBa Z), OCTaBHB JApPYTHE
CHMBOJIBI HEM3MEHHBIMH. CTpOYHBIE OYKBBI IIPH 3TOM OCTAKOTCS CTPOYHBIMH, @ IIPOIIHCHEBIE —
npormicHbIMU. Hamncars mporpammy Jutst ['appu [loTTepa, Koropas Oy/IeT BEIBOAUTE B (pafii TeKcT
3aImM (pPOBAHHOr O 3aKITHHAHH L.

36. @aill COEPAUT PE3YIIbTAThI TOIOCOBAHNUS H30HpaTeNe 3a HECKOIBKO ITapTHI, B
BHJIE CITHCKa Ha3BaHMIl JaHHBIX MapTHit. B Kaxoil cTpoke (aiina 3armicaHo Ha3BaHHe TTapTHH, 3a
KOTOPYIO ITPOrOJIOCOBAN JAHHBIH H30HpaTens. Ha3sBaHHe MapTHH MOXKeT cojepikaTb OYKBBHI,
HQPHI, TPoOeTbl H MPOYHE CHMBOIBL. KomHyecTBO MapTHil ONpejenseTcss Ha OCHOBE JaHHBIX
¢aitna. [IporpamMmma XOMKHAa BBIBECTH B BBIXOAHOI (pailll CIIICOK HasBaHMIT BceX ITapTHIi,
BCTPEYAOIINXCS B HCXOIHOM CITHCKE, B TOpSIKE YOBIBAaHH S KOIHYECTBA FOJIOCOB, OTZAAHHBIX 3a



3Ty mapTHro. [1pH 3ToM Ha3BaHHe KaXk[OH IMTApTHH JOIKHO ObITh BEIBEEHO POBHO OJIMH Pa3, BHE
3aBHCHMOCTH OT TOT'0, CKOJIBKO T'OJIOCOB GBIJIO OTAAHO 3a JAHHYIO TTAPTHIO.

37 BxopmHoit (aitn cofepKHUT TeKCT, B KOTOPOM HYKHO 3aIlH(poBaTh BCe aHITIHICKIE
croBa. Kaxxmoe cioBo mudpyeTcs ¢ IOMOINBIO IHKITHYECKOrO CIBHIA HA JUIHHY 3TOTO CIIOBA.
Hamprumep, ecim fynHa crioBa paBHa K, kaxk/as OykBa B CIIOBE 3aMEHSETCS Ha OYKBY, CTOSIIYIO B
aHTTIHiicKoM anndaBnuTe Ha K OyKB Jgamblie (anmd)aBUT cuMTaeTcs IHKITHYECKHM, T. €. 3a OYKBOit Z
crour OykBa A). CTpouHsle OYKBBI IIPH 53TOM OCTAIOTCS CTPOYHBIMHM, a IIPOITHCHBIE —
NnpormcHbIMH. CHMBONBI, He SBISIONIMECS aHITIMIICKHMH OyKBaMH, HE H3MEHSIOTCS.
3anmidpoBaHHEII TEKCT pa3sMeCTHTh B BRIXOIHOM (afire.

38. Kaxmas 3amice BXomHOro (aitna comepkHT IOCIeA0BaTEIbHOCTh CHMBOJIOB.
Harmcats nporpammy, KoTopast OlpeAersieT, eCTh JIH B 3TOI ITOCIIE0BAaTeIbHOCTH JeCITHYHBIE
g psl, 1 GopMUPYET HAHOOIBITIEE YHCIO, KOTOPOE MOKHO COCTABHTh M3 ATHX I (p. Beayrmix
HYIIei B YHCIe OBITh He JOIDKHO (3a MCKIIFOYeHHeM yHcia (), 3aImich KOTOPOTO COMEPHKUT POBHO
omuy 1mdpy). Ecmm mudp HeT, mporpamMma JoNMKHA BRIBECTH B BBIXOTHOI (aill cooOIreHHe
«NO», a eciH ecTh — MOIy4eHHOE YHCIIO.

! JaH Ueno4yHcieHHbII BeKTOop pasmepa N. YBenIHYHTh BCce UETHBIE YICIIA,
coJiepKaIlrecs B BEKTOPE, Ha HCXOTHOE 3HAUYEHHE IIEPBOT0 YETHOI O yHcia. ECIIH YeTHbIE YHcTIa
B BEKTOPE OTCYTCTBYIOT, TO OCTaBUTh BEKTOP O3 M3MeHEeHH.

40. JaH BexTop A pasmepa N u 1emsie ynena K u L (1 < K < L < N). [IepecraBurs B
0OpaTHOM IOPSIKE IEMEHTHI BEKTOPA, PACIIONOKeHHbIe Mekay AneMeHTamu A[K] n A[L], He
BKITFOYAS 3TH 3JIEMEHTHL.

41. JlaH 1ieTTOYMCIIeHHBIH BeKTop pasMepa N. YIalIHTh M3 BEKTOpa BCE 3IIEMEHTHI,
BCTpevaroIiecss Oollee OJHOTO pa3a, M BBIBECTH pa3Mep IONYYEHHOrO BEKTOpa H €ro
COJIEPKIMOE.

42, Co3maTh MHOKECTBO YHCEN (set <int>), 3amucarh B Hero 20 pa3IHYHBIX YHCEIN, a
3aTeM YAAIHTh W3 MHOXKECTBA Bee yncia Oombiie 10.
43, Cozgare cinoBaph (map <string, string>), 3aHECTH B HETrO JAeCATh 3alMCeH I10

MIPHHIHITY «DaMITHA» — «MsI», TTOCIIe Yero MPOBEPHTH, CKOIMBKO JIOZeit HMEIOT COBMAJAFOIHE
C 3aJIaHHBIM HMS HITH (haMIITHIO.

44, CozgaTe chnoBaph (map <string, string>), 3aHECTH B HETrO JAECATh 3alHCEH II0
TIPHHIUITY «DaMITTHSI» — « AMsT». Y JalHuTh U3 CIOBaps IOIeH ¢ MTOBTOPSFOIHMICS HMEHAMH.

45. JlaH HaOop IENBIX YHCEN C YETHBIM KOITHYECTBOM 3IIEMEHTOB. 3allOIHUTh BEKTOP
V HCXOIHBIMH YHMCIIaMH H BHIBECTH BHayajle BTOPYIO ITOJIOBHHY 3JIEMEHTOB BeKTopa V, a 3aTeM
TIEPBYIO TOIOBHHY (B KaXIOMH ITOIOBHHE ITOPSIOK SJIEMEHTOB He H3MEHSTH ).

46. JlaH HaOop ILENBIX YHCEIl C YETHBIM KOIMYECTBOM 3JIEMEHTOB. 3aIlONHHUTE JeK D
HCXOJHBIMH YHCIIAMH H BBRIBECTH ITEPBYIO MOJIOBHHY 3JIEMEHTOB Jieka D B 0OpaTHOM MopsIke, a
3aTeM — BTOPYIO IOJIOBHHY (TaKKe B 0OpaTHOM ITOPSIIKE).

47. JlaH HaOOP IENBIX YHCETL, KOTMYECTBO KOTOPHIX AEIUTCS Ha 3. 3aIlOIHUTE CITHCOK
L MCXOMHBIMH YHCIaMH H BBIBECTH BHAYalle IIEPBYIO TPETh IEMEHTOB CIMMCKa L B HCXOTHOM
TOPSAKE, 3aTeM BTOPYIO TPETh BIEMEHTOB B OOPAaTHOM TIOPSJIKE, a 3aTeM IIOCIEIHIOI TPETh
(Tak»ke B 0OpaTHOM IIOPSIIKE).

48. HaHa crpoka. M3 Bropoit ITOJIOBUHBI KaKIOH CTPOKH YIAIIUTh BCE «.».

49, JanHa crpoka. Eciu yiiHa cTpoKH YeTHA, TO BCTABHTh B CEPEAMHY CTPOKH TIEPBIH
CHMBOIL

50. JlaHa cTpoka. 3aMeHHTh B CTPOKe Bce IHQPEI Ha ITEPBYIO OYKBY CTPOKH.

51. JaHa cTpoka S. MCKIIOUHTh W3 CTPOKH IPYIIIHEI CHMBOJIOB, PACITOIOKEHHBIE MEKITY
ckoOkaMH ( , ). CaMH CKOOKHM TOXe JOIKHBI ObITh MCKIFOUEHHI. [IpefrionaraeTcs, 4T0 BHYTPH
KazKJI0i Iapbl CKOOOK HET APYTHX CKOOOK.

52. Jana crpoka. Ecnu Oyksa «a» BXOIUT B IIEPBYIO IIOJIOBHHY CTPOKH, TO BCTaBUTH B
HayaJIo CTPOKH «abcx», HHAaYe YJAIIHTh ITEePBBI CHMBOII CTPOKH.
53. JlaH CBS3aHHBII HeOpHEHTHPOBAHHBI HAarpyKeHHBI rpad). Hafiti aBe Hanbornee

YHAAJICHHBIC BEPIIOTHEI.



54. JlaH CBSI3aHHEIT HEOPHEHTHPOBaHHEIT rpad). OmNpefennTh, ecTh JIH B HeM ITHKIL.

55. JlaH CBS3aHHBIIT HEOPHEHTHPOBAHHBIIT HarpyKeHHBII rpad. Halitn kparyaiiriee
paccTOsIHHE MeKIY BCEMH TIapaMH BepIMH. J[aH CBSB3aHHBI OPHEHTHPOBAHHBIIT TIpad.
OmnpefemiTh, OMHCHIBAET IH JJAHHBIH I'pad) OTHOIIEHHE YaCTHYHOTO MOPSIKA.

56. JlaH CBS3aHHBIIT OpHEHTHPOBAaHHEI Ipad. OmpeAennTh, OMHCHIBACT M JaHHBIT
rpad OTHOIIEHHE THHEHHOTO TOPSIKa.

37. JlaH HeopHeHTHPOBaHHLIT I'pad. HaliTi KOMITOHEHTY CBSI3aHHOCTH ¢ HAHOOIBITIIM
KOJIIYEeCTBOM BEPIIIHIH.

3aveTHO-’K3aMEHANHOHHbIE MATEPHAJIbI JIA NPOMEKYTOUHOH  ATTeCTAIHH
(3K3aMeH/3a1eT)

BOl'lpOCbl JJI MOATOTOBKH K YK3aMEHY

CI1oco0BI OpraHU3aIH PacIIpeIeTIeHI S TAMATH

JuHamMITyecKne CTPYKTYPHI JJAHHBIX

Kraccudukariis IHHaMIYeCKHX CTPYKTYP JaHHBIX
OpmHOHATIpaBIIEHHBIE (OIHOCBI3HBIE) CITHCKH

BcraBka s1eMeHTa B OJHOHAIIPABIEHHBIN CITHCOK

YnaneHue 31eMeHTa H3 OJHOHAIIPABIEHHOTO CITHCKA
JIByHaIIpaBIIeHHBIE (JIBYCBSI3HBIE) CITHCKH

YnarneHne 31ieMeHTa H3 ABYHAIIPABIEHHOr O CITHCKA

BcraBka 31eMeHTa B IBYHAIIPaBIIEHHBII CITHCOK

PexypcHs B CBSI3HBIX CITHCKAX

Komnp1eBbie crircku

Crexu

Peami3aipis creka ¢ TTIOMOIIBIO OJHOMEPHOI O MacCHBA

Peami3ainis creka ¢ TTOMOMIBIO JHHAMHYECKHX CTPYKTYP JAaHHBIX
Ouepemn

Peamm3aipis ouepe iy ¢ MTOMOIIBIO OJJHOMEPHOTO MACCHBA
Peami3aipis ouepeau ¢ MTOMOIIBIO JHHAMHYECKUX CTPYKTYP JAHHBIX
HepeBbst. OCHOBHBIE TIOHSITHSA

BruxapHbie AepeBbs. Kitaccudukarusa GHHAPHBIX JepeBbEB

OOXOIBI IEPEBLEB

JBomiHoe AepeBo noucka. [loctpoeHue.

[Toroxu BBOZIa M BEIBOJa. CTaHapTHBIE TTOTOKH B C++.

BasoBelit (aitIoBbIi BBOJ H BEIBOM. BydepH30BaHHELT BEIBOJ
PesximvbI OTKpPBITHS aitmor. DaitnoBklit ykas3aTeas. [Tpsyoit focTym K daiimam
CrangaprHas OubnmoTeka 1madiaoHoB (STL)

Kiace string. OCHOBHBIE (DYHKI[HH

KonreiiHepsl. OCHOBHBIE ITOHATHS. BHJIBI KOHTEIHEPOB.
Utepatopsl. OOBSBIIEHIE H HCIIONB30BaHIE HTEPATOPOB. IIpsaMbIe 0 0OpaTHBIE HTEPATOPHL.
Konrefinep vector. OCHOBHEIE (PYHKIHH PabOTEHI ¢ vector
Konretinep deque. OcHOBHBIE (DYHKIMH paGoTHI ¢ deque

31. Konrefinep list. OcHOBHBIE (PYHKIH padoTHI ¢ list

32. Konretinep forward_list. OcHoBHBIe pyHKIIIH padoTH ¢ forward_list
33. Konreiinep stack. OcHOBHBIE (YHKIHMH paboTHI ¢ stack

34. Konreiinep set. OcHOBHBIE (PYHKIIHH pabOTHI C set

35. Konreiinep map. OcHOBHBIE (DYHKIMH PabOTEI ¢ map

36. I'padsl. OcHOBHBIE TIOHSTHS. CITOCOOH! ITpeIcTaBlIeHNn S rpada

37. I'padsl. ITouck B rTyOHHY

38. I'padsrl. [Tonck B HIMPHHY
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39. AmroputM J[elKCTphl

40. Amroputm Onoiijga

41. IlocTpoeHHe MUHHMAIBHOIO OCTOBHOTO JiepeBa. AITopuTM Kpackama
42. IlocTpoeHHe MHHHMAJIBHOIO OCTOBHOIO JiepeBa. AnroputM IIprma

4.2 Meroamieckne MaTepHaJibl, oNpeaesiionlie nMponeaypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABLIKOB H (HIH) ONbITa [JeATeJbHOCTH, XAPAKTEPH3YHOUINX 3TaNbI
¢gopMHpOBAHISA KOMIIETEHITHI

Meroaudeckie peKOMEeHJANHH, oNpeae/siolliie NpoHeIypbl  OleHHBAHHA
BBINMOJTHEHHSA KOHT POJIbHbIX 3212 HHil:

3ajaHHe CUNTAETCS BHIITOIHEHHBIM ITPH BBIITOTHEHHH CIEIYFOIIX Y CITOBHIA:

- TIpeIoCTaBIIEH HCXOAHBIH Kol Ha C++ B cpefe Visual Studio

- IIPOIEMOHCTPHPOBaHa Pab0TOCIIOCOOHOCTD ITPOT PAMMBI

- CTYZIEHT ITIOHMMaeT HCXOHBIH KOl H OTBeYaeT Ha BOITPOCHI ITO €r0 OpraHH3aI[HH.

Mertoauueckne PERKOMEHIAINH, ONIPeAC/IHIONIE NMPOHEAYPLI OICHUBAHHA HAa 3aeTe:

[Tporenypa MpoMeXKyTOYHOH aTTECTAllMH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHeEM o
TEeKYII[EM KOHTPOIIe M ITPOMENKYTOUHOH arTecranuu oOy4darormuxess @I'EOY BO «Kydl'¥Y».
Htoroeoit Qopmoit KOHTpolnsS cPOPMHPOBAHHOCTH KOMIIETEHI[HII y OOYYarolUxcs IO
JUCITUTLIINHE SBIBIETCS 3a4eT M AK3aMeH. CTyJIeHTH 00s3aHbI MTOTYYHTh 3a4eT B COOTBETCTBHU C
pacrmcaHieM U yuyeOHbIM 1o1aHOM DOC ITpoMeKYTOYHOH aTTeCTAIH COCTONUT M3 KOHTPOJIBHBIX
3aJlaHUH U 3aJlaHU JUIS CAMOCTOSITEIIbHOM PadOTHI.

3ayer 1O MAUCIMIDIMHE IIPecIeAyeT Ieldb OLEHUTh paldoTy CTyAeHTa, IONyYeHHe
TEOPETHYECKHX H NMPAKTHYECKHX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOTO MBIIIUIEHHS,
NpHOOPETEHHE HABBIKOB CAMOCTOSITEIbHON Pa0OoThl, yMEHHE ITPHMEHSTH ITOTy4YeHHbIE 3HAHN S I
PEIIEHH S TPAKTHYECKHIX 3a][a4.

Pesynprar cmaun 3aueTa 3aHOCHTHCS IIPENIOIaBaTelIeM B 3K3aMEHAI[HOHHYIO BEJOMOCTE H
3aUETHYIO KHIKKY.

O1neHNBaHNE YPOBHS OCBOEHHS AHCIHIUIMHBI OCHOBBIBAE€TCS Ha KAYeCTBE BBIIOTHEHHS
CTYJIEHTOM TECTOBBIX 33JJaHHI, KOHTPOJIbHBIX 3aJaHHI 1 33JaHII UL CaMOCTOSTENBHOIT paGOTHL.

Kputepun oneHKH:

Onenka
He 3auteHo 3adureHo
® ©CIIM CTYJIEHT IPAaBHIILHO PENII MeHee ® eCIIH CTYJEHT IPaBWIbHO permn 70
70 % 3ajgay H/MIM  He  HMeeT % 3amay, UMeeT IIPeACTaBIIEHHE KaK
MPEeACTABIEHHE KaK pelllaTh OCTallbHBIE pelaTh OCTaIbHBIE 3aJauH
3aJauH

Meroaunueckne peKkoMeHIANNH K cade SK3aMeHa
Ilponiemypa mpoMeKyTOUHOH AaTTECTAllHH IIPOXOAHMT B COOTBETCTBHH ¢ llomokeHmem o
TEKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTanuy odydarormuxcst OI'BOY BO «KyoI' V.
TekyImii KOHTPOIb YCIIEBAEMOCTH CTYJIEHTOB IIPOBOJIHTCS B I[EIISIX COBEPIIEHCTBOBAHNSA U
HEIIPEPBIBHOTO KOHTPOMS Ka4yecTBa 00pa30BaTEILHOTO MIPOLECCA, IIPOBEPKH YCBOEHH S Y1eGHOrO



MaTepHala, aKTHBH3AIMH CaMOCTOSTEIIBHONH Pa0OTHl CTYJAEHTOB, CTHMYIIHPOBAHHS X Y4eOGHOM
pabotsl, obecrieyeHHs 3(p(PeKTHBHOCTH 0Gpa30BATEIBHOIO TPOIECcca, IIPeAYITPEKACHIS PHCKOB
OTYHCIIEHUS CTYJIEHTOB.

Tekyluii KOHTPOIb 3HAHUI CTYJAEHTOB OCYIIECTBISIETCS IIOCTOSHHO B TEYEHHE BCETO
ceMecTpa.

BuabI TeKyIEro KOHTPONS: YCTHBIH (IIHMCBbMEHHBIM) OIPOC Ha 3aHATHSIX; IIPOBEPKaA
BBHITIOJIHEHUS JOMAIHUX 3aJaHHil; IIPOBEJeHHEe KOHTPOIBHBIX PpaloT; OIlleHKa aKTHBHOCTH
CTYJICHTA Ha 3aHSATHH.

IIpH oTCcyTCTBHH 3a4eTHON KHIKKH Y CTYJIeHTa SK3aMeHaTop He HMMeeT IIpaBa MIPHHHMATh Y
HEro 3auyeT/3k3aMeH. Takoll CTYAEHT CYHTaeTcs He SIBHBIINMCS Ha 3ader/>K3aMeH. B
HCKIFOYHTENBHBIX CIIy4asX, Ha OCHOBAaHHH PAacIIOpsDKEHHS JleKaHa ITPeNofaBaTelb MOXKET
JOITYCTHTH CTY/IEHTa K 3aueTy/3K3aMeHy IPH HATHYHH JOKYMEHTA, YIOCTOBEPSIOIIETO JIMTYHOCTD.

B 1emsx oOBeKTHBHOT O OL[EHHBAHH I 3HAHHI BO BPEMSI ITPOBEEHH S 3aYETOB H 3K3aMEHOB HE
JIOITyCKaeTcs HAIIMYHE Y CTYAEHTOB ITOCTOPOHHUX IPEIMETOB H TEXHHYECKHX YCTPONCTB.

CTyZeHTy, HCIIONB3YIOMIEMY B XOJe 3K3aMeHa Hepa3pelleHHbIE HCTOYHHKH H CPEeICTBa
TIONMy4YeHH ST HH(OPMAITHH, BHICTABIISETCS HEYAOBIETBOPUTENbHAS OlleHKA, H OH YIalseTcs U3
ay TUTOPHH.

Bo Bpemd 3K3aMeHa CTYAEHTHI MOI'YT TIOJIb30BAThCS YTBEPKIEHHON paboveil IIporpaMMOH
y4eOHOH AUCHHMIUIMHEL, KOTOPas JOKHA OBITh B HAIMYMHU Ha SK3aMeHe, a TaKKe ¢ pa3pelleHHus
SK3aMeHAaTOPa CIIPABOYHOH TUTEPATYPOH H JPYTHMH ITOCOOH SIMH.

CTyZIeHTHI, HapyIIAlOIHe IIPaBIUIa TOBEJEHHUS IPH IPOBEASHHH 3a4eTOB H HK3aMEHOB,
MOT'YT OBITH HE3aMeIJIHTEIBHO YAATEHB U3 ayAUTOPHH, K HIM MOTYT OBITh IIPHMEHEHBI MEPHI
JTUCIUTLIHHAPHOT O BO3IEHCTBHSL.

Ha 3auere/sK3aMeHe MOT'YT IIPHCYTCTBOBATh PEKTOP, IPOPEKTOP I10 YueOHOI padoTe, JAeKaH
dakynpTeTa, 3aBeAyrommit Kademapoii, koTopas obecreunBaeT Y4YeOHBIH Ipollecc IO JaHHOM
auciirumHe. [IpHcyTeTBHEe Ha sK3aMeHaX M 3aueTax IOCTOPOHHHX Il 6e3 pa3pelleHHs peKTopa
W TIPOPEKTOpa 10 Y4eOHOM paboTe He JOITY CKaeTCs.

[Tocne mpocyIBaHMs TEKIH PeKOMEHIYETCS BRIIIOTHUTS YIIPAKHEHH S, TIPHBOIMBIE B
JEKIHH JUISI CAMOCTOSTEIBHON Pa0OTHL, a TAaK/Ke BBITIOTHUTH HAa KOMITBIOTEPE C HCIIOJIb30BAHHEM
cpemsl Visual Studio 3aaun, IIpHBOIHUMBIE B JIEKI[HH B KaUE€CTBE IPHMEPOB.

Ilpp camocrosTeNmpHOII paboTe CTYAEHTOB HEOOXOMUMO H3YYHTh IJHTEPATYPY,
NPHBEIEHHYIO B TIEPEYHSX, JJI OCMBICIIEHHS BBOAMMEBIX TIOHSATHIL, aHaIH3a IIPEJIOKEHHBIX
TOAXOA0B H METOAOB Pa3pabOTKH IMapallIeNIbHBIX IIporpaMm. PazpaGaThiBasl pelleHHe HOBOM
3alayd, CTYJAeHT JOIDKEH YMeETh BBIOpaThb METOHBI DPEIIEHHS 33Jlaud C YYEeTOM IIeJIeBOI
arrapaTHoit I1aT(OpMBI, IIPOBOAUTE OTIAAKY H ITPOPITHPOBAHIE ITPOr PaMMBI Ha SI3bIKe C++.

B kauecTBe CHCTEM IPOrPAMMHPOBAHHSA IS PelleHUs 3ala4 M H3yYEeHHS MeTOJOB U
aJITOPUTMOB, TIPHBEJEHHBIX B JEKIMIX, PEKOMEHIYETCS HCIIOIb30BaTh HA IIPAKTHYECKIX
3aHATHSX U TIPH CAMOCTOSTENFHOI paboTe CTAaHHAPTHYIO pealH3alfio ssbika C++ B CBSI3KE CO
cpenoit pazpadorkn Visual Studio.

Mertoanyueckne pexoMeHJAIN, oNpeeisiioNie NponeIypPhl OlIeHNBAHNA HA IK3aMeHe:

Kpurtepin oneHNBaHIA H HIKAJIA OEHKH K3aMeHa

Omnenka Kpurepnn BbICTABJIEHH S OllEHKH

JlaH pa3BepHYTHII OTBET Ha ITOCTABIIEHHBIE BOITPOCHL.
Marepuan H310KeH IT0cHe[0BaTENbHO. IMEroTCs TOrHYHbIE H
«OTIHYHO» apryMeHTHPOBAaHHBIE BBIBOJIBI.

B TeueHmH cemecTpa CTYJEHT IIpaBHiIbHO penmul 80 % 3amad,
HMEET NIPEACTABIIEHHE KaK PENIaTh OCTATBHBIE 33JJaul

JlaH pa3BepHYTHII OTBET Ha ITOCTABIIEHHBIE BOIIPOCHL.
«Xopormo» Marepualn H370KeH B I[EIIOM TTOCIIE0BATENBHO. MMeroTcs
JIOTHYHBIE M aPTYMEHTHPOBAHHBIE BBIBOBL.




B TeueHHH ceMecTpa CTYJIeHT IpaBHiIbHO pentt 70 % 3amad,
HMEET IIPEACTABIIEHHE KaK PEIIaTh OCTATBHBIE 33Jaul

OTBET Ha BOIIPOC HE SBIBIETCS MTOTHBIM. MaTepnal H3lI0kKeH
HETOCTIE0BATENBHO. BEIBOJIBI HE apryMEHTHPOBAHHL.

B TeueHmH cemMecTpa CTYJEHT IIpaBHIbHO penmul 60 % 3amad,
HMEET NPEACTABIIEHHE KaK PENIaTh OCTATBHEBIE 33 Jaul
OO0y4aroruiics He 3HaeT 3HAUUTEINBHOM YacTH IPOrPaMMHOLO
MaTepHaa, JOITyCKaeT CYIECTBEHHbBIE OIIMOKH.
«HeynoBneTBOpHTENLHO» | B TeueHHH ceMecTpa CTYAEeHT MPaBIIbHO permm MeHee 70 %
3ajlay M/IUTH He NMEET Mpe/lcTaBIeHIE KaK PEIaTh OCTAJIbHBIE
3afaun

<<V,I[0BJIGTBOPI'IT6JIBHO»

OlleHOYHBIE CpeACTBa JUISI MHBAIHMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH
3710POBB S BEIOHPAOTCS C YUETOM HX HHANBHAYATbHBIX TICHXO(H3HIECKIX 0COOEHHOCTEH.

— ITPH HEOOXOAMMOCTH HHBAIIHIAM H JTHI[aM ¢ OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI
MPeIOCTaBIISETCS NOMOMHNUTEFHOE BPeMsI JITSI TOATOTOBKH OTBeTa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OIIEHHBAHUS PE3YyIbTaTOB OOYUEHIS HHBAMIOB H JHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPEeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBHAYATbHBIMH OCOOEHHOCT SIMH

— IIPH HEOOXOAMMOCTH 1T 00YYArOIINXCSI ¢ OrPaHIYEeHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
H HHBAIMIOB IPOIEAypa OIEHHBAaHMUS pe3yIbTaTOB OOYYEHHS 110 JUCHHIUIHHE MOXKET
MTPOBOIUTHCS B HECKOIBKO 3TATIOB.

[Iporieaypa OIEHHBAHHA Pe3yNbTaTOB OOYUEHHS HHBAHAOB H JIHI[ C OTPAaHHYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI TI0 JUCHHIUTHHE TPelyCMATpHBAeT MpeJocTaBlIeHHe HH(pOPMAIHi B
dbopmax, aTanTHPOBAHHBIX K OrPAHHYEHISIM HX 3JJOPOBbS H BOCITPHSATHS HH(OPMAIIH:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JlaHHBIH TIepeueHh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00YYAIOIIHXCA.

5. IlepeveHn YueOHOI JJUTEPaTYPbl, HHPOPMAHOHHBIX PECYPCOB H TEXHOJIOT Hil

5.1 OcHoBHas JTEPATYPA:

1. KoHoga, E. A. ATTOpHTMSEI 1 ITporpamMmMel. A3b1K C++ : yaeOGHOe ITocoOHe I BY30B
/ E. A. Konosa, I'. A. [lomnak. — 6-e 3., crep. — CaHkr-IleTepOypr : Jlans, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — Tekcr : »neKTpoHHBINH // JlaHb : 3IEKTPOHHO-OHOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/176900 (nara oGparuenus: 08.06.2025). — Pexaim
JIOCTyTIa: U1 aBTOPH3. TOIb30BATENEH.

2. Ornesa, M. B. IIporpammiposaHiie Ha s13bIKe C++: ITpaKTHYECKHI Kypc : yueOHoe
rmocoOue Juisa By30B / M. B. Oruesa, E. B. Kyapuna. — Mocksa : U3narensctso Oparit, 2022, —
335 ¢. — (Bricmiee obpazopanue). — ISBN 978-5-534-05123-0. — TekcT : 3nIeKTpOHHBIN //
O6pazoBarenpHas Imardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (mata
oOpammenns: 08.06.2025).

3. Kysumnos, /I. P. OcHOBBI ImporpaMMIpoOBaHU : yueOHOE ITocoOue 11 By30B / 1.
P. KyBumnHoB. — Mocksa : M3gatenscrBo HOpaiit, 2022. — 104 c. — (BrIciiee oOpa3zoBaHue).



— ISBN 978-5-534-07559-5. — Texkcr : snekTpoHHsIit // O6pazoBaTenbHas mwiaTgopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/493460 (mata obpamierus: 08.06.2025).

I[JISI OCBOCHHA AU CIHIUIHHBI HHBAJIHIaMH H JIHITaMH C OI'PpaHHYCHHBIMI BO3MOMHOCT AMIT
300POBbA HMCIOTCA H3JaHHA B 3JICKTPOHHOM BHIC B BJIeKrpOI-H{O-ﬁI'IﬁJIHOTeHHBIX CHCTEMAaX

«Jlanwv» u «IOpaiim ».

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. Crpayctpym, B. S3pik mporpaMvirpoBannsg C++ I IpogecCHOHANOB : yueGHOe
nmocodue / b. Crpaycrpym. — 2-e u3g. — Mocksa : MHTYUT, 2016. — 670 c. — Teker :
3JIEKTPOHHBII 1l JlaHp : 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:

https://e.lanbook.com/book/100542 (mara oGpareHms: 08.06.2025). — PexuM jpocryma: Amd
aBTOPH3. TIOIIb30BATEIEH.

2. [TarmoBckas, T. A. TlporpammipoBanue Ha s3bike C++ : yueOHoe rmocobne / T. A.
[TaBnoBckass. — 2-e w3, — Mocksa : UHTYHT, 2016. — 154 ¢. — TekcT : a1eKTpOHHBIH //
JIaHb : 3neKkTpoHHO-OHOnHoTeyHasa cucreMa. — URL: https://e.lanbook.com/book/100409 (nara
obpammenus: 08.06.2025). — PexM gocTyta: i aBTOPH3. TIOJTb30BaTeNIe.

3. Kepnuran, b. B. A3bix mporpammvuposanus C : yueOHuk / b. B. Kepuwuran, J[. M.
Puun.— 2-e m3x. — Mocksa : MHTYHUT, 2016. — 313 c. — Tekcr : aneKTpoHHbIH // JlaHb :

3IIeKTPOHHO-OHOnHoreyHas cucrema. — URL:  https://e.Janbook.com/book/100543 (mara
oOpammenus: 08.06.2025). — PexiM gocTyma: Ui aBTOPH3. TI0ITb30BaTeNIeH.
4.

5.3. Ilepunognieckue W3IaAHUs:
1. Ba3swl gaHHBIX KoMITaHHH «HcT Brro» http://dlib.eastview.com
2. Dnekrponnas 6udmnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHC/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX H HHpOPMANHOHHbIE CTIPABOYHbIE CHCTEMbI
Onexmponno-bubmiomeunvie cucnmemsvt (O5C):

. DBC «JOPAMNUT» https://urait.ru/
. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

1
2
3. BBEC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

Ipogheccuonanvrvie 6asvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHamns! n3narenserBa Wiley https://onlinelibrary.wiley.com/

Hayunas snexrpoHHas 6ubnuoreka (HOB) http://www.elibrary.ru/

[TOMHOTEKCTOBBIE APXUBHI BEAYIIHX 3aITafHBIX HAYYHBIX KypPHAIIOB Ha PoccHiickoi
nna’rtl)opme Hay4yHBIX XypHalioB HOUKOH http://archive.neicon.ru

6. HaimpioHampHas  »eKTpoHHas  OHONMHOTEKa (JOCTYIlT K ONEKTPOHHOH — OHOIHOTEKE
JIuccepralii Poccuiickoit rocygapcrBeHHoi oubimoreku (PI'B) https://rusneb.ru/

7. IlpesugeHtckas 6ubimioreka uM. b.H. EnbifiHa https://www.prlib.ru/

8.  Baza manmprx CSD KemOpHmkckoro leHTpa KpHcTamorpadueckux gaHHbX (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

e




13.
14.
15.
16.
17.

Springer Materials: http://materials.springer.com/
Nano Database: https://nano.nature.com/
Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

"JlexropuyMm TB" http://www.lektorium.tv/
YHuuBepcurerckas nHpopmarmonHasa ciucreMa POCCHS http://uisrussia.msu.ru

Hugpopmaruonnsvie cnpagounvie cticnemol

1.

Koncymsrant Ilmoc - cripaBoyHas rpaBoBas cHcTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcot ceoboonozo docmyna

1
2,
3

h

KubepJlenmnnka http://cyberleninka.ru/;
AMepuKaHCKas ITaTeHTHas 0asa JaHHBIX http://www.uspto.gov/patft/
MHUHHCTEPCTBO HayKH U BHICIIIEr0 00pa3zoBaHus Poccuiickoil Meepalinn

ttps://www.minobrnauki.gov.ru/;

4.
5.

OenepanbHeLil mopran "Poccuiickoe oOpa3zopaHue" http://www.edu.ru/;
WupopMmalnonHas cucTeMa "EXHHOe OKHO AOCTYITa K 00pa3oBaTellbHEIM pecypcaM”

http://window.edu.ru/;

6.
7
8.
9.

Ennrast KommekIus @ poBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .

[Ipoekt ['ocymapcTBEHHOIO HHCTHTYTa PYCCKOro A3bika mMeHH A.C. [yrkiHa
OOpazoBaHHe Ha pyccKoM'" https://pushkininstitute.ru/;

CrpaBouHO-HH( OPMAIHOHHEI ITopTan " Pycckiit sI3pIK " http://gramota.ru/;

Ciryx0a TeMaTHYECKHUX TOIKOBBIX CIIOBapeit http://www.glossary.ru/;

10. CroBapH M 3SHITHKIONEINH http://dic.academic.ru/;

11

. OOGpasoBatenpHbIl ropran "Yuebda" http://www.ucheba.com/;

12. 3axoHoIpoekT "O06 oOpas3opannu B Poccriickoi Meepaliin”. BoIrpockl M OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

e —
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4.

Cobecmeennvie snexmponnvie obpazosamenviuvie i ungopmayuontvie pecypcst Kyol'y

OneKTpoHHBI KaTaimor HayuHoit 6unonmuotekn KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
OJeKTpoHHas OHONMHOTeKa TPYAOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
Cpezna MOLYIIBHOI' O AHHAMHYECKOr 0 00yueHH http://moodle.kubsu.ru
Fasa yueGHBIX TUIaHOB, YieOHO-MeTOAHYeCKHX KOMITTIEKCOB, ITyOIMHKAIIHIT H KOH( epeHIHIt

http://infoneeds.kubsu.ru/

5

. bubnnoteka HHPOPMAIMOHHBIX PeCYPCOB Kadeapsl HH(OPMAIIHOHHBIX 00pa30BaTeIbHBIX

TEXHOJOTHI http://mschool.kubsu.ru;
6. OIeKTPOHHBIT apXUB JOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7.

OneKTPOHHBIE 00pa3oBaTelbHbIe PeCyPChl Kadeaphl HH(GOPMAIMOHHBIX CHCTEM H TEXHOIOTHIt

B oOpazoBaHmu KyOI'Y wu HayuyHo-MeToamdeckoro JkypHama '[IIKOJIBHBIE TI'OJIBI"

http://icdau.kubsu.ru/

5.5 Ilepevyennb HHPOPMANNOHHO-KOMMY HUKAIHOHHBIX TEXHOJIOTHIl
— IIpoBepka JoMalIHHX 33JaHHIi H KOHCYIBTHPOBAHHE ITOCPEACTBOM 3IIEKTPOHHOMH ITOYTHI.
— HMcnionb30BaHme 31eKTPOHHBIX TIPE3eHTallHI ITPH IMTPOBEAeHNH JIEKITHOHHBIX 3aHITHI

- Cucrema MOODLE
- [IpoBepka JoMaITHHX 3aJaHHi M KOHCYIIbTHPOBaHHe rocpectBoM DOUC Kyol™yY

5.6 IlepeveHb JIMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSAEMOro HPOrpaMMHOIO
odecneueHU A



OpenOffice

Kommmsrop C++

Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

6. MeTtoanueckne YKa3aHUS ISl OO0YYAKINHXCS T0 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

B ocCBOEHHH AHCIIMIUIMHBI MHBAIHAAMH H JTHI[AMH C OTPAHHYEHHBIMH BO3MO’KHOCTSIMH
37I0POBbSI OONBINOE 3HaueHHe HMeeT HHAMBHIyalbHas yuyeOHas paboTa (KOHCYIbTAIlMH) —
JOMOTHUTENbHOE Pa3bsACHEHHE y4eOHOro MaTepHara.

WHauBHAYyalTbHBIE KOHCYIBTAIIMH IO TIPEeAMETY SIBIISIOTCS BaXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIINM HHANBHAYATH3AIHH OO0YUEHHS H YCTAHOBIEHNIO BOCITHTATEIBHOTO KOHTAKTa
MeXIy TIpernofaBaTeneM W OOYYAarOIMMCS HHBAIHAOM IJIH JIHIIOM C OTPaHHYEHHBIMH
BO3MOKHOCTSIMH 370POBBSL.

7. MaTepHaJ’leO-TEXHH‘leCROE odecrieueHHe 110 AHUCIHHUILINHE (MOﬂy.]'llO)

N B 5 HanmeHoBaHHe yueGHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTh
° M 000pYJOBAaHHEM H TEXHHYECKIMH CPEJICTBAMHU O0yUeHIHS
1. JIeKI[MOHHBIE 3aHATHA Aymutopus, YKOMITIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
MeOENbIO M TEXHHYECKHMH CPeICTBAMH 00yUeHHS
2. JlaGopaTopHbIe 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITeLHAIIM3HPOBaHHOI
MeOelnbl0 M TeXHHYECKHMH  CPEeICTBAaMH  OOy4eHHS,
KOMITbFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
3. ['pyrmioBsie Aymuropus, YKOMILIEKTOBaHHAS CITeLH A3 POBaHHOI
(MHIUBHTyaJTbHBIE ) MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYJIbTallHH KOMITbFOT€paMH, IIPOTPAMMHBIM OO€CTIEYEHHEM
4. Texkyiuii  KOHTPOIb, | AyIHTOPHA, YKOMILIEKTOBaHHAS CITEIAITM3HPOBAHHOI
MIPOMEXYTOYHAS MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
aTTecTalus KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIieYeHHEM
5. CamocTosTenbHaA KaGuHer 11 caMOCTOSITENBHOH  paldOThI, OCHAIICHHBIIT
padoTa KOMITHFOTEPHOI TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K
ceTH «MHTepHeT», IpPOrpaMMOil SKPaHHOTO YBEIHMYEHHUS U
oOecIeYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(pOPMAIHOHHO-
00pa30BaTeIbHYIO CPEly YHHBEPCHTETA.

[Iprmveuanne: KoHkpeTH3ausa ayIUTOpHI H UX ocHalleHue ompeaensgercs OIIOTI.
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