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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
01.03.02IIpuxmnaagHas MaTeMaTUKa 1 HH(GOpMaTUKA.

[Iporpammy cocTaBmi(m):

Xapuenko AxHa BraguMHpOBHA, JOIEHT, KaHI. IIeJl HaVK : / iy
11.0. ®@aMHA, JODKHOCTD, YUeHas CTelleHb, YIEeHO € 3BaHHe TOAIHCh

Pabouas mporpaMma JUCHUIUINHEL «MeTOABI MPOrpaMMUPOBaHUS» YTBEPIK/ISHA Ha
3acelaHun kadeapsl HH(GOPMAIIOHHBIX TexHooruit mpotokos Nel5 ot «14» mas
2025r.

Sapeayromuii kadeapoii (pazpadoTunka)
B. B. Ilogkomun

o MOJIMHCH

Pabouas nporpamma obcyxk/ieHa Ha 3acefaHun kKadeaphl MPUKIaJHON MaTeMaTHKI
rpotokos Ne9 ot «06» mas 2025 r.

W.o. zapeayromniero kadeapoii (BBIITy cKaronieil) e
A .B. IIncemeHnckuit Y ik

YTBep)I{,[[CHa Ha 3accaHII y'—IC6HO-MeTO,[[HT-IeCK0ﬁ KOMHCCHII (l)aKYJ'IBTCTa
KOMIILIOTCPHEBIX TEXHOJIOTUII U HpHKJ'Ia;[HDfI MaTEMaTHKH IIPOTOKOJII Ned or «23»

Mas 2025 1. D
[Ipencematens YMK daxyibTeTa /f.,f_—,;/
A. B. Kopanenko —

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii pabote, KpacHomapcknii kooIepaTUBHEIN
nuctutyT (¢minan) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEpPCUTET
KOOTIepalum»

Py6nor Cepreit EBrenbeBrud, kaHAIIaT PU3NKO-MaTEMAaTUUECKUX HAYK, JJOIEHT
kadeapsl MaTeMaTiueckoro Mojenuporanus PI'BOY BO «Kyol ' ¥V»



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
00YYAIOIIUXCS CIEAYIOIMNX KOMITETEHI I
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

3namo Hemounura ungpopmayin, Heobxooumoil 0ist npoghecclionansHoil esmens Hocniil
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK

Vmems Ananuzupoeams 6xooHbvie OarHbie
Bnaoems Ilpogedeniie  sxcnepumeHmoe €  cOONMGeMCMIGUU € YCINAHOGIEHH biMLL
NOIHOMOYUSMIL

Ilpogedeniie Habniodenuil 1 uMepeHutl, COCHIAGIEHUE UX OMUCAHUIL U
Gopmynupoexa evi60008

Cocmaeneniue omueniog (pazoenog onmyeniog) no nieme Wil nNo pe3yabnmanmam
NpOGeOeHHbIX IKCHEPUMEHNNO8

Heamenvrnocms, HanpaeneHHas Ha peuletiie 3a0ay AHAIUMUYeCcK020 Xapakniepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmMyanbHsIX cnocoboe peuteHiis 3a0ay



HJ[-2.VK-1

3Hams

Yuems

Bnaoems

Botoup aem onmumaisHulil 6apUAHM P eUIeHUA 3A0adl, apZyMeHMUpya
C60il 6610 0p
Coepemennnlii omevecmeennvlil 1 3apybedcHblil Onvint 6 HpPopecCcioH ansHOIl
OesnebHOoCHILL

Inanuposams pabomui ¢ npoexmax ¢ obnacmu AT
P aspabamuvieams doxymennol

JesmenvHocmy, HanpaenlenHAs HA peuleHiie 3a0ay aHAUMUYecKo20 xapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay
Cocmaenenue omuemog (pazoenoe omueniog) no meme il NO pe3Vibmanmam
NPOBEOCHHBIX SKCNePUMEHINOE

Ilpoexmupoeariie cmpykmyp OaHHvIx

Ilpoeepra coomeemcmetis cepeepoe mpeboeanusm HC x obopydosanuio u
Hpozpammuomy obecneuenio

OIIK-1 CmnocodeH nmpuMeHATh (YHIAMEHTAJIbHbIE 3HAHHSA, MOJYyYeHHbIE B 00JIACTH
MATEMATHYECKHX H (HMJH) ecTeCTBEHHbIX HAYK, H HNCIO0Jb30BaTh HX B
npodeccHOHAILHOM eATeIbHOCTH

H/[-2.01IK-1

3Hams

Yuems

Bnaoems

Ipumensem @ynoameHmaivHbvle 3HAHUA, NOJYUEHHble 6 o00aacmu
Mamemamuyeckux U (Win) ecmecmeéeHHbIX HAYK Npu 66100pe Memoo 06
peuieHus 3a0ai np ogheccuoOHALHOIL 0eamelbHocHmu
Ilpeomemnan obnacmo
Omeuecmeennviii 1 MelCOYHAPOOHbIil ONBING 68 coomeenicmeyoujeil obracmiu
uccneooeatii
Memoowr ananuza u 0b6obueriss OMevecni8eHH 020 U MeXCOYHAPOOHO20 ONbINA 8
coomeemcmaeyiougeii obaacmiL Uccaedo6aHil
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
uHpopmayl

Hcenonvzoeams — cywjecmeyowjue  munogvie  peuienus U ulabioHw
HPOEKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis
Ananuszupoeams 6xooHvie OarHbvie

Paspabomxa, usmenenue u coznacoeauie apXumexmypsl HpOPAMMHOZ0
obecneuenus ¢ CUCMEMHBIM AHAIUMUKOM 1 GPXUNIEKNOPOM NP OPAMMHO20
obecneyeniis

Ipoexmupoeaniie cmpykmyp OaHHbIX

Ilpoeedeniie nabniodenuil 1 usMepeHudi, cocnaeiesue UX OMUCAHUIL U
popmynupoexa evieodoe

Meamenvrocms, HanpaenenHas Ha peuieriie 3a0ay AHAIIMUYecKo20 Xapaxmepa,
npeononazarujix eslbop 1 MHO2006pastie AxmMyaisHvlX cnocoboe peuteHiis 3a0au
Anamuz  eozmozicnocmeil  peamusayuu  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio

OIIK-2 ChoocodeH HCNOJIL30BATH H AJANTHPOBATH CYIIECTBYIOIHE MATeMATHYeCKHe
MeToabl H CHCTeMbl NPOTrpaAaMMHPOBAHHA A Pa3spadoTKH H PeaH3aAmMHH
AJITOPHTMOB pellieHHs MPHKJIATHBIX 32424

HJ/[-1.0IIK-2

Cnocobden npumeHAms CUCMEMHBIL NO0X00 K AHAAU3Y NpeoOMemHOoi
(npobnemroil) odnacmu, 6bIAGJAEHUIO MPEOOSAHUI K peanusauuu
@120pUMMOE P euieHU A NPUKITAOHBIX 340 ay



3Hams

Ymems

Bnaoems

H/[-2.0lIK-2

3Hams

Yuems

Bnaoems

HJ/[-3.0IIK-2

3Hams

Ienu 1 3a0auu npoEoOUMbBIX UCCNEO0EaHIL UL Pa3PaAbONOK

Omeuecmeennviii 11 MelCOYHAPOOHbIil ONBING 68 coomeencmeyoujeii obracmi
uccnedoeanil

Memoowvt npoeedenus sxcnepumenmoe i Habaoodenitil, 0bobujens 1 0bpabomxi
uHpopmaiti

Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
HPpO2D AMMUPOBAHISL

Hcenonvzoeams — cywecmeyowjue  munoevie  peuienus U UlabnoHb
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis

Ipumensms ~ memoods:t U  cpedcmea  NHPOEKMUPOBAHUS  HPOPAMMHOZO
obecneyenus, cmpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiico
Ipumensams menioovt npogeodeHUs SKCNePUMEHNI08

IIpoeooums ananus ticnonHenus npeboeariiii

Paspabomxa, usmenenue u co2nacoeaniie apXumexmypsl HpOZPAMMHO20
obecneyenus ¢ CUCMEMHBIM AHAIUNIUKOM 1 APXUMEKINOPOM NPOPAMMHOZ0
obecneyenus

Ilpoexmupoeanite 6as oanHvlx

Ilposedenue  sxcnepumenmoe €  cOONMEeMCMIGUU  C  YCINAHOGIEHH bIMLL
NONHOMOYUSMU

Ilpogedenue Habniodenuil u usMepeHudl, CcOCHIAGIEHUEe UX OMUCAHULL U
Gopmynupoexa ev160008

JlesmenvHocmo, HanpaenenHas HA pelleHiie 3a0ay AHAUMUYecK020 Xapaxmepda,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay

Ipumernsem coépemeHHbLIL MameMamuuecKuili  annapam  npu
nocmpoeHuu Mmolejeil 6 PA3IUYHBIX 00]1ACMAX  1ell06 eUecKoil
oeamebHocmU
Omeuecmeennvlili 1 MelCOYHAPOOHblil ONBIN 6 coomeemcmeyoujeil obnacmi
uccneooeatiii
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
uHpopmayl
Ienu u 3a0auu NpoeoOUMbBIX UCCNeO06aH Il UL Pa3pabomox

Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOeKMUPOBAHLUA NPOZPAMMH 020 0becneyeHiis
Buipabamvieams sapuanmot peanuzayuu mpeboeariiii

Heamenvrocnms, HaNPaeneHHAs HA peuleHiie 300ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay
Céop, obpabomxa, ananuz 1 0b6obujeHue pe3yIbmamos 3KCHepPUMeHMOoE 1
uccnedoeaniii € coomeemcemeyoujeii 0baacnit 3HaHil

Apeymenmuposaro npumensaem Memoout npoeKmupo6anu s,
Pazpad omKu U peanu3ayuu npozpammHbIX HPOOYKMOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACIAX UeJ106 eUeCKOIl deamelbHOCHU
Ienu 1 3a0auu NpoEOOUMbBIX UCCNeO06aHIL UL Pa3PaAboOmMoK
Omeuecmeennvlili 1 MelCOYHAPOOHblil ONbIN 6 coomeenicmeyioueil obracmu
uccnedoeanil



Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi

uHpopmayul
Memooonoauu paspabomxu npozpammHo2o obecneueHus i MeXHONO2UL
HPOZP AMMUPOEAHUS

Ymems Hcnonvzoeams  cywecmeyiowue  nmunoesle  peuwieHus U wabioHsl

HPOEKMUPOBAHUSA NPOZPAMMHO20 0becneyeHiis

Ipumensms  memoost U  cpedcmea  NPOEKMUPOBAHUS  NPOZPAMMHOZO
obecneyens, cMpyKmyp OAHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicoe
Ipumensans menoovt npoeeoeHs SKCNEPUMEHNI08

Bepugruppoeams cmpykmypy npozpammHozo kooa

Bnaodems Paspabomxa, usmenenue u coznacoeauie apXumexmypsl HpOZPAMMHO20
obecneuenus ¢ CUCMEMHBIM AHAIUNMUKOM 1 GPXUNIEKNOPOM NP OPAMMHO20
obecneuenisn

Ilpoexmupoeaniie 6as oanHvlx

Ilposedenue  sxcnepumenmoe €  cooni@emcmeuil ¢ YCINAHOGIeHHbIMU
NONIHOMOYUSMU

Ilpogedeniie Habniodenuil u uMepeHuil, cocnagieHue ux OMUCAHUIL U
Gopmynupoexa ev160008

JlesmenvHocmy, HanpaenenHas HA peuleHle 3a0ay AHAIUNUYecKo20 Xxapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a
Paspabomxa, usmenenuie w1 cOo21ACOGaHIUE APXUIMEKMYPbHl  HPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHATUNUKOM 1 APXUMEKINOPOM HPOZPAMMHOZ0
obecneyenus

OIIK-3 CmoocodeH NMpHMEHATH H MOJHPHIHPOBATHL MaTeMATHUYeCKHe MOJeJIH /A
pelieHHA 32424 B 00,1ACTH NMpodecCHOHATLHOI JesT eJIbHOCTH

HJ[-2.0IIK-3 Opuenmupyemcsa 6 COBPEMEHHBIX NOJOMHCEHUAX U KOHUENnUUAX
NPUKTAOHOI MAMEMAMUKU U NP 02D AMMHO20 00ecneyueHus
3namo L]enu u 3adauu nPoeoOUMBIX tCCIe008aH UL U pa3pabomox
Memoowst npoeedenus sxcnepumenmoe u Habawooenilii, 06obujens 1 0bpabonxi
uHpopmayu

Ienu 1 3a0auu NPoEOOUMbBIX UCCNEO0EaHIL UL Pa3pabomox

VYmems Ilpoeooums anamiz ucnonnenus mpeboeariiil
Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOeKMUPOBAHLUA NPOZPAMMH 020 0becneyeHiis
Ipumensams menoovt NpogeoeHUs: SKCNePUMEHNIO8

Bnaoems Ananuz  eozmosicnocmeil  peamusayuu  mpebogaHuii K - HPOZPAMMHOMY
obecneuentio
Coenacoeanuie ~ mpeboeanuii  xk  Hpopammuomy  obecneuenur ¢
3aUHMeEPeCcOBAHH bIMLL C11OP OHAMU
Paspabomxa, usmenenuie w1 cOo21ACOGaHIUE APXUIMEKMYPbHl  HPOZPAMMHOZO
obecneyenus ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKINOPOM NPOPAMMHO20
obecneyenus
IIpoexmupogantie cmpyKmyp OaHHbIX
P aspabomxa cmpyxmypsr npozpammuozo xooa HC
Céop, obpabomxa, ananuz 1 0b60bujeHue pe3yIbmMamoe 3SKCHePUMEHMOoE 1
uccnedoearulil @ cooneemcmaeyioujeti obaacmu 3HaHuil



OIIK-5

JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay
Ilpogedenue Habniodenuil u usMepeHudl, coOcCHIAGIeHUe UX OMUCAHUIL U
Gopmynupoexa ev160008

CrnocofeH paspadaTbiBaTh AJIrOPHTMbI H KOMIbHTEPHbIEe MNPOrpaMMbl,
NPUroHbIe I NPAKTHYECKOT0 MPHMeHeHHs

HJl-1.0IIK-5 Apzymenmuposaro npumensem Memoovt np oeKmuposanu,

3Hams

VYuems

Bnaoems

PazpadomKu U peanu3ayun npozpamMmHsIX npooyKmoe u np ozp AMMHbIX
KOMNJIEKCO6 6 P a3/IUYHBIX 0071ACIMAX UeTl06 eUecKoll desamelbHocmu
Ilpeomemnan obnacmo
Memoowsr npoeedenus sxcnepumenmoe 1 Habaooenitil, 0bobujens 1 0bpabomxii
uHpopmarul
Bozmooicnocmu cyugecmeyiougeii npo2p ammHo-mexHudeckoll apxXumexmypol
Memooonozutt u mexnonoauit NP OEKMUP OBAHUS 1 LICHONb308aHUA OA3 OAHHBIX
Ipunyunst nocmpoenus apxumexmypst HpoOZPAMMHOZ0 ObecneyeHus U 6Udbl
apxumexmypsvl Hpo2pamMmHo20 obecneyeHiis
Memoowt u cpedcnmea npoexmupoeariis NpoZPamMmHo20 obecneyeniis
Memoowr u cpeocmea npoexmupoeaniis bas OaHHbIX
Memoowt u cpedcmea npoexmupoeariis HpOZPAMMHBIX UHmMepgeticos

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Hcenonvzoeams  cywgecmeyioujue  munoevle  peuienus U ulabnoHw
HPOEKMUPOBAHUL NPOZPAMMHO20 0becneyeHiis

Ilpumensms  memoosl U cpeocmea NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyens, cmpyKmyp OGHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiico

Ipoexmupoearite cmpykmyp OanHvix

JlesmenvHocmo, HanpaenenHas HA pelleHiie 3a0ay AHAUNMUYecK020 Xapaxmepd,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay
Paspabomxa, usmenenue 1w co2idcogaHiie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHAIUNIIKOM U APXUMEKINOPOM HNPOPAMMHO20
obecneyenus

IIpoexmupogantie npozpamMmusix uHmepgeiicog

Paspabomxa cmpyxmypwt npoepammuozo kooa HC

JesmenvHocmy, HanpaelenHAs HA peuleHiie 3a0ay AHAUMUYecKo20 xapaxmepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

2. CTpyKTypa U coaep:KaHHe JUCHHUTLTHHBI
2.1 Pacnipeesienne TPyA0E€MKOCTH JUCHHILIHHBI II0 BHIAM PadoT

OO0r1mas TpyI0EMKOCTh AHUCIIUIUIMHBI COCTABILSET S 3a4. efl. (180 yacoB), HX pacIipeielieHHe
T10 BHJIaM paboT IPeICTaBIeHO B TaOIIHIlE

Cemectpbl
s Bceero
Buj yuedHoii padorbl (Jachl)
4acos
2
KonrakTHas padora, B TOM YHC/IE: 124,5 124,
5
Ay/MTOpHBIE 3aHATHA (BCEro): 118 118
BaHATHA JIEKI[HOHHOT'O THIIA 50 50
JlaGopaTopHbIe 3aHITHS 68 68




3aHATHA CEMHHAPCKOIO THIIA (CEMHHAPHL,
IIPAKTHYECKHE 3aH THSI)
Il Has KOHTaAKTHAaA padora: 6,5 6,5
KoHTtpois camocTtosTensHoi paborsl (KCP) 6 6
[Tpomesxyrounas arrecraiusg (MKP) 0,5 0,5
CamocTosiTe/JibHASA PadoTa, B TOM HCJIE: 198 | 19,8
[IpopaboTka yueOGHOI0 (TEOPETHYECKOTO) 8 8
MarepHaia
BrITonHeHNe HHIAHBHIY ATTbHBIX 3aJaHIIT 9 9
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO 2,8 2.8
KoHTtpoJb: 35,7 | 35,7
IloaroToBKa K 3K3aMeHy 35,7 | 357
Jac. 180 180
B TOM 4HcJIe
O0mas TPYA0EMKOCTh KOHTAKTHafA 124,5 1254’
padoTa
3a4. e 5 5

2.2 CTpyKTYpa JHCIHILIHHbI

PacmpeienneHne BHIOB Y4eOHOIT paboTH H HX TPYAOEMKOCTH ITO pa3jieriaM JHCIHIDIHHEI.
Pasjiens! (TeMbl) JHCIHIUIHHEL, H3yYaeMble B 2 ceMecTpe

KoanvecTro 4acop

BHea
YAUTO
Ne HaumeHoBaHHe pa3ieloB (TeM) B AynuTopHas pabora pHas
pabot
a
JI 113 JIP CPC
1 2 % 4 5 6 7
JliHeltHEIe IHAMITUECKIe HH(OPMAIIIOHHEIE
1. 8 8 1,8
CTPYKTYPHI 25,8
2. | JInmeliHble ABYHAIPABIEHHEIE CBI3HEIE CIHCKH 34 10 14 2
3. | KonpleBkle CITHCKH 12 4 4 2
4 JIBOMUHEIE AepeBhA 24 6 12 2,
5. | Qaikl 14 4 6 4
6. | KonreiHeps! 34 10 12 4
7. | Obpabotka rpagoB 30 8 12 4
HNTOT'O no pazgenaM AHCHHILTHHBI 137.8 50 68 19.8
KoHTpoms caMocTosgTensHol paboTs (KCP) 6
IIpoMexyTounas arrecramps (MKP) 0.5
IToATOoTOBKA K TEKYIIEMY KOHTPOIIO 35,7
O6mas TPyJ0eMKOCTh M0 JHCIHILIHHE 180

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3auAnw/cemunapst, JIP — nabopamoprvie 3anamua, CPC —

CAMOCTNOAINENbHA p(lﬁOFHCI cmy()eﬂn.aa

2.3 Cogep:xanue pasiesioB (TeM) THCIHIIMHDBI

2.3.1 3aHATHA JIEKIIHOHHOI0 THIIA




dopma

HamnmenoBaHme pa3jgena RERSIL
Ne Copgep:xanue pasjaesia (TeMbl) ero
(TEMBI)
KOHTPO
Js
1 2 3 4
Tt e WH}p opMaI[HOHHEIE CTPYKTYPHI. JINHeHHbIE
1. |sedopmmmome IIMHAMIYeCKHe HHPOPMaIOHHBIE K. P3
ST CTPYKTYPHEL. OCHOBHEIE OIpeIeTeHHU.
TIPHMEPHI
JIMHeitHbIE ABYHAIIPABIIEHHbIE Crek. Ouepens. Jlek. Jlormyeckas
2. | CBSI3HBIE CITHCKH opraHm3arsa. OCHOBHBIE OIePaIlHH. K, P3
AGCTpaKTHBIE CTPYKTYPHI
3 JIuHeitHBIe ABYHAIIpaBlIeHHbIe | MoJienupoBaHne cTeKa CpeJCTBaMH SI3bIKa K. P3
" | CBSI3HBIE CITHCKH C++. HaGop OCHOBHBIX OIepalii !
4 JInHeitHbIEe ABYHAIIPABIIEHHEIE MojenupoBaHie o4epeH cpelcTBAMU K. P3
" | CBSI3HBIE CITHCKH s;3p1ka C++. Habop OCHOBHBIX OIepal{iii ’
CBs13HOE pacIpe/ielIeHHe TTaMSTH.
OnmHoHaTpaBIeHHbIe cITUCKH. [locTpoeHme
crcka. Onepaipis BCTaBKH U YAIeHHS
5 JInHeitHbIEe ABYHAIIPABIIEHHEIE 3JIeMeHTa. /[ByHaIIpaBIIEHHBIE CITHCKHL. K. P3
" | CBSI3HBIE CITHCKH [TocTpoeHne, onepanus yaaleHI ’
aneMeHTa. [locTpoeHne, onepanys BCTaBKH
31eMeHTa. PekypcuBHas o0paboTKa
CITHCKOB.
B | e Komeiessie crmcku. [locrpoenue, K. P3
O0OpaboTKa KOIBIIEBBIX CITHCKOB.
HepeBbst. OCHOBHBIE TTOHSTHA. [lepeBo
7. | IBOMYHBIE IEPEBB S JIBOMYHOTO TTOMCKa (CTPYKTypa H K, P3
noctpoeHue ). Ooxoxast JIJII.
Broa-BeiBoz. CHcTeMa yITpaBIIEHHS
- BBOZIOM-BEIBOZIOM. bitok FCB. OTKpeiTHE H -
8. | Daiimwl b K, P3
3aKpeITHE (aitmos. Bydepnzainisa BBoIa
BBIBOJIA
Oorue omnepatiiu Haj Qaiimami.
9. | Daitmsl O6paboTKa TEKCTOBBIX, YHCIIOBBIX K, P3
OHHapHBIX (haillIoB.
OpueHTHpOBaHHEIE Tpadrl. OCHOBHEIE
ornpeaeneHus. [IpeacraBineHns
10. | O6paborka rpadoB OpHEHTHPOBaHHBIX Tpador. ATl s K, P3
OPHEHTHPOBAHHBIX TPadoB. OCHOBHBIE
OIEePaTOPEI.
11 O6paboTka rpadoB 3a/1auya HaxXOXKAeHHI KpaTyaiIlero myTH. K. P3
' AnroputM JlefikeTpel. Peamizaigis Ha C++. ’
O6paboTka rpadoB HaxoxaeHie kpaTyaiImx ImyTel MexIy
12 IapaMu BepInH. AnroputM Doiija. K, P3
Peammzarmsg Ha C++.
O6paboTka rpadoB [IpeacTaBieHne HEOPHEHTHPOBAHHBIX
13, rpadoB. OCTOBHBIE AePEBbS MUHHMAITbH O K. P3
cToMMOCTH. OCHOBHEBIE TTOHSITHSL. ?
CTpyKTypa JiepeBa
14. | O6paborka rpadoB AsroputM [Iprma Peamizaigisa Ha C++ K, P3




dopma
TEKVII
HaumeHnoBaHue pasaena -
Ne Copgep:xanue pasjaesia (TeMbl) ero
(TEMBI)
KOHTPO
Jif
1 2 3 4
15 O6paboTka rpadoB ArroputMm Kpackana. K. P3
' Peammsarg ga C++ ?
& KonreitHepHeIit Kimace vector. OCHOBHEIE
16. | KoHreiHepsl p K, P3
METOJBI, ITPHMEPHI HCITOTb30BAHHS.
% KonreitHepHsiit kimace list. OCHOBHEIE
17. | KoHreiHepsl P K, P3
METOJBI, ITPUMEPHI HCITOITb30BAHHSL.
KonrefiHepHsli Ki1ace deque, queue.
18. | KoHreiHeps OCHOBHBIE METOJIBI, ITPHMEPHI K, P3
HICITONTB30BaAHHSL.
AccolaTHBHBLIT KOHTEHHEPHI set.
19. | KoHreiHeps OCHOBHBIE METOJIBI, IIPHMEPHI K, P3
HICITOITB30BaHHSL.
AccolaTHBHBIN KOHTEHHEPEL map.
20. | KoHreiHepsl OCHOBHBIE METOJIBI, IIPHMEPHI K, P3
HICITOITb30BAHHSL.

Ipumeyanue: JIP — omuem/3amuma nabopanioptoii pabonist, KII - estnoiteHue Kypcogozo npoekia, KP - Kypcoeoii
pabomwl, PI3 - pacyemHo-paguieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanie, P3 — peuieriie 3aoau.

2.3.2 3aHATHA CEMHHAPCKOT0 THIIA
He npexycMoTpeHEI

Ipume yanue: JIP — onmyem/Zamma nabopamopHoii pabonist, KII - estnonHeHue Kypcogozo npoekiia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoeanie, P3 — peuiertie 3a0ad.

2.3.3 JIaGopaTopHbIe 3aHATHA

PDopma
Ne HannveHopaHue pazgenia (TeMbl) HaumeHopaHue 126 opaTopHLIX padoT TEKYILEr o
KOHTP 014

1 2 3 4

JIMHelHbIe THHAMIYECKIE P3

OHOHaIpaBIeHHBIE CITHCKH. [ ocTpoeHme
1. | mH(p OopMaI[HOHHEIE
crmicka. Ornepals BCTaBKH
CTPYKTYPHI
JIMHelHbIe THHAMHIYECKIE P3
OmHOHaIpaBIIeHHBIE CITHCKH. [ocTpoeHe
2. | uH(pOpMaI[HOHHEIE
criicka. Onepalys yaalneHus. JleMeHTa.

CTPYKTYPHI

JIHeliHbIe THHAMHYECKIHE P3
3. | uH(}p OpMaI[HOHHEIE PexypcuBHas oOpaboTKa CITHCKOB.

CTPYKTYPHI

JIMHelHbIe THHAMHYECKIHE Penienue 3a71a4 ¢ HCIIOIBE30BaHHEM OYEPEIH P3
4. | uH(pOpPMAIIHOHHEBIE H cTeka

CTPYKTYPHI

JIMHeiHbIE ABYHAIIPABIIEHHbIE P3
5. Ry JIByHallpaBieHHbIe CITHCKH. [locTpoeHte,

CBSI3HBIE CITHCKH




PDopma

Ne HaumeHopaHIe pazieia (TeMbl) HaumeHopaHue J1a6opaTopHLIX padoT TeKYIUer o
KOHTP 0JI8
1 2 3 4
6 JIMHeiHbIE ABYHAIIPABIIEHHbIE JIByHarpaBiieHHbIe cIicki. O0paboTKa B P3
" | CBSI3HBIE CITHCKH IIPSIMOM H OOpaTHOM ITOPSIIKE
7 JIMHeitHbIE ABYHAIIPABIIEHHbIE JIByHarpaBJleHHbIE CITHCKHU. Orepars P3
CBSA3HBIE CITHCKH BCTABKH 3IeMeHTa
P JInHeiHbIE ABYHAIIPABIIEHHbIE JIByHaIpaBIlleHHbIE CITHCKHU. Orepars P3
CBSI3HBIE CITHCKH yIalleHH S SIIEMEHTA.
JIuHeiHbIE ABYHAIIPABIIEHHbIE Hcrombs30BaHNE HECKOIBKHX CTPYKTYP P3
9. | cBSI3HBIE CIINCKH JIaHHBIX (MACCHB, MaTPHIIA, CIMCOK ) TIPH
pELIEHIH 33724
JIuHeiHbIE ABYHAIIPABIIEHHbIE Hcrombs30BaHNE HECKOIBKHX CTPYKTYP P3
10. | cBSA3HBIE CITHCKH JAHHBIX (CTEK, OYEePEdb, CIIUCOK) IIPH
pELIEHNH 33724
11 JInHeitHbIE ABYHAIIPaBIIeHHbIe | PekypcuBHas 00padoTKa JBYHAITPABIEHHBIX P3
CBSI3HBIE CITHCKH CITICKOB
12. | KomblieBEIE CITHCKH Komeliesrie crmicku. [loctpoeHne P3
13. | KonblieBEIE CITHCKH Komb1iepsie crincki. O6paboTKa 371EMEHTOB P3
14. JIBOMYHBIE IEPEBB S [TocTpoeHue JiepeBa JBOHMYHOIO P3
TIOHCKa
15 JIBOMYHBIE IEPEBB S O0xopI JiepeBa JBOMYHOTO P3
TIOHCKa
16. JIBOMYHBIE IEPEBB S O0paboTka SIEMEHTOB JepeBa. Hx P3
CBOICTBA
17. | JIBon4yHBIE AEPEBBS YPOBHH B JIEPEBB X P3
18. | JIBOoMYHBIE AEPEBB S BcraBka aneMeHTa B IEPEBO P3
19. | JIBOMYHBIE AEPEBB S Y ialleHHe 3IIEMEHTa U3 JiepeBa P3
20. | daisl O06paboTKa LeTOoYHCIEHHBIX (hailtoB P3
21. | Daiiiel O06paboTKa TEKCTOBHIX (hailioB P3
22. | Dailme O6paborka (aitaop pasHEIX (OpPMaTOB P3
23 KoHreiiHepbl O0paboTKa JAaHHBIX C TIOMOIIBIO P3
' KOHTEIHepa vector
24 KonreiiHepbl O0paboTKa JJAHHBIX C TIOMOIIBIO P3
' KoHTelHepa list
75 KoHreiiHepbl O0paboTKa JaHHBIX C TIOMOIIBIO P3
' KoHTelHepa deque
6. KoHreiiHepbl O6paboTka ,I[ElHHBIX ¢ ITIOMOIIBIO P3
KOHTEeIHEpa queue
7 KonreliHepbl O0paboTKa JaHHBIX C TIOMOIIBIO P3
' KOHTEHHepa set
78, KoHreiiHepbl O0paboTka ,I[afl]-IBIX ¢ IIOMOIILIO P3
KOHTelHepa map
29. | O6paborka rpad)oB ITocTpoeHne rpada P3
30. | O6paboTka rpad)oB O0xoJ B IMMPHHY P3
31. | O6paborka rpadoB O0xof1 B IITyOHHE P3
32. | O6paborka rpad)oB Anroputm @Dnoiija P3
33. | O6paborka rpadoB AnroputM J[elKCTPBI P3
44, | Ospatormarpaion [TocTpoeHiie iepeBa JBOMYHOIO P3

TIOHCKa




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.

2.3.4 IIpumMepHas TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
He npexycMoTpeHEI

2.4 IlepeueHb YueOHO-MeTOHUECKOT0 oOecnedeHHA JJIA CAMOCTOATEIbHOI padoThI
00YYAIOIIHXCA N0 JUCI[HILIHHE (MOIYJ/II0)

[lepeueHs yueGHO-METOMHYECKOTO O0ECIIEYeHNS JUCI[HIUTHHEI
No Bug CPC T1O BHITIOJTHEHHIO CAMOCTOSTEBHON padoTh
1 2 3
1 H3yueHne Meroamieckne yKazaHHS IO OpraHH3alliil CaMOCTOSTEIbHOH
TEOPETHYECKOT O paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoit
MaTepHaia HH( OPMAIHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019
2 Perienne 3amau Meroamdeckne yKa3zaHHS IO OpraHH3al[iil CaMOCTOSTEIbHOH
paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
HH(} OPMAIHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019

YueOHO-MeTOAHUYECKHE MaTepHabl I CaMOCTOSTEIBbHOH PaboThl OOYYAIOIMMXCS H3
YHCIIa HHBAHIOB U JIHII ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMH 3710poBbs (OB 3) Impe1ocTaBIsIoT st
B (hopMax, aJalTHPOBAHHBIX K OTPaHHYEHHSIM HX 3I0POBbS H BOCTIPHATHS HH(bOPMAIIHIH:

JI71s1 1THIL ¢ HAapYIIEeHN SIMH 3PEHHSL:

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHOI gopme Ha sS3bIKe Bpaitms.

JI71s1 THIL ¢ HAapyTIEHUSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JI71s1 THIL ¢ HapyIIeHHSIMA OITOPHO-ABUTATEIBHOTO almiapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B hopMe ayanodaiina.

JlaHHBIIT TlepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaIOIIIXCA.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cootBerctBun ¢ Tpebopanmsamu OI'OC B mporpamMma JUCIHIUIHHBL IIPeaycMaTpPHBAET
HCTIOb30BaHHE B Y4eOHOM IIpollecce CIeAYIOIMX o00pa3oBaTellbHbIE TEXHOIOTHH: YTeHHE
JEKIHIT ¢ HCIOJIb30BAHHEM MYJIbTHMEIHITHBIX TEXHOIOTHI; MeTOJ MAalbIX TPYIII, pa3dop
MMPaKTHYeCKHX 3a7lay H KeHCOB.
[Ipn 0OyueHHH HCITONB3YIOTCS CIEAYIONIIe 00pa30BaTEIbHbIE TEXHOMOIHIL;

— TexHolmormd KOMMYHHKAaTHBHOIO OOyuYeHHS — HalpaBjIeHa Ha (popMHpoOBaHIe
KOMMYHHKaTHBHOI KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBISIETCS 0a30BOH, HEOOXOAMMOMN ISt
aJalTaIii K COBPEMEHHBIM YCIIOBHSAM M KKYIIb TYPHONH KOMMYHHKAITHH.

— TexHonorusd pasHOYpPOBHEBOro (AHQpdepeHIIHPOBAHHOI0) OO0yUeHHS — ITpejIioaraer
OCYINECTBIIEHHE TI03HABATEIBHOI JAESITEILHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pPealTH30BBIBAaTh CBOIl TBOPYECKHIT



noreHIHan. Co3maHie H HCIIOIb30BAaHHE IHATHOCTHYECKIX TECTOB SBIISETCSH HeOTheMIeMOil
YACTHIO JAHHOIL TEXHOIOIHH.

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

— HHpopmanHOHHO-KOMMYHHKaI[HOHHEIe TexHomornun (MKT) - pacnmipstor paMku
00pa3oBaTeIbHOrO ITpoIiecca, ITOBBIIIAS €ro IMPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H TIOBBIINIEHHIO ITO3HABATeIbHOM
akTuBHOCTH. B pamxax KT Beraensrorcs 2 BUIa TEXHOIOTHI:

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJISET 3 eKTHBHO
JIOTIOTTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— UHTepHeT-TeXHONMOTHH — TIPEJOCTARISEOT IMHPOKHE BO3MOKHOCTH JUIS  TIOHCKa
nHpopMarii, pa3padoTKH HayIHBIX MPOEKTOB, BelleHHI HayYHBIX HCCITeIOBAHHIA.

— TexHonornsa HHANBHIyaTH3aI[MH OOyYEeHHS — TIOMOTAaeT pPEealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHIUBHAYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYAIHXCL.

— IlpoexkTHasts TEeXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelseTcs B paMKax
NpodecCHOHANBHOIT O OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00NAacTh.

— TexHonorusa oOydeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOYYeHHS,
OCYIIECTBISIA KaK HHAMBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCThH 3a pEIIEHHE
yUYeOHBIX 3a]1ay.

— HrpoBas TexXHONOrHs — MO3BOJIIET Pa3sBHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHolOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KomruiekcHOe HCIIOIB30BaHHE B YUeOHOM ITpOIlecCe BCEX BBIIMNIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYallbHYI0 aKTHBHOCTH, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHT€PAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOTHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIE) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3ajaun ITyTéM TBOPYECKOTO CIIOKEHHS
pe3yIbTaTOB HHAMBHAYAIBHOH palOoThl WIEHOB KOMAHABI C JEIEHHEM IIOMTHOMOYHI M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHasI WIH KOIEKTHBHAS JIESTEeIbHOCTE 10 0TOO0pY,
pacrpeielIeHHIO M CHCTeMaTH3allHH MaTepHala IO OMpeelIeHHO TeMe, B pe3ylbTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 peallbHbIX IPOOIEMHBIX CHTYAIlHH, HMEBIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AeSTeIbHOCTH, H ITOHCK BapHaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIIeHHASI Ha
PasBUTHE Y CTYAEHTOB PasyMHOT0, pepIeKCHBHOI'O MBIITIIEHHS, CITOCOOHOIO BEIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENhHOI paGoTBI. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.



KOJIHYECTBO
HCHOJ’I]:Z!yeM]:Ie HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA HHTEPAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3aHSITH S B pexImMax
JIP B3aHMOJIEHCTBUS «IIPEIOAABAaTENb — CTYAEHT» H 24
«CTYIEHT — CTYIEHT»
Hroro 24

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnwA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camocmoanieNb Haa paboma ciyoexnd

Tembl, 3aaHis M BOIPOCHL JJIA CaMOCTOSITENBbHOH padoThl MPH3BAHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAlMH, YMEHHS CaMOCTOSITENIBHO PacHHPATh H YIIIyOlsATh 3HAHHA,
TIONTyYEHHBIE B XOJIe JIEKITHOHHBIX M MPAKTHYeCKHUX 3aHSTHI.

[Moxox pa36opa KOHKPETHBIX CHTYAIHIT ITHPOKO HCIIONB3YeTCsI KaK MpeofaBaTeleM, TaKk
H CTyZIEHTaMH TIPH TIPOBEAECHHH aHAIH3a Pe3yIhbTaTOB CaMOCTOSTEIBHOI paboTHI.

JUIs Il ¢ OrpaHMYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIMI C HCIIONMb30BAHHEM 3IEKTPOHHOI TTOYTHI.

JU1s1 TuIL ¢ HapyTIeHHSIMH 3PEHIST:

— B ITe4aTHOI (opMe YBETHIEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JUst i1 ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliiapara:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IIPEAYCMOTpPEHa OpTaHH3aIlis
KOHCYJbTAIMI C HCIIOb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOITHXCHL.

4. OueHoYHbIEe 1 METOAHMYECKIE MATE€PHUAJIBI
4.1 OueHounble cpeAcTBAa I TEeKYIIEro KOHTPOJS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT ANHHI

O1leHOYHBIE CpPEeJCTBAa ITpeAHA3HAYEHbI JII KOHTPOIS H OIEHKH 00pa3oBaTelbHbIX
JOCTHKeHHIT OOYy4YaroIlUXcs, OCBOMBIIMX IIporpaMMy Y4eOHOH JHCIMIUIMHBL «MeTobl
MPOTrPaMMHPOBAHH ST .

Or1eHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAbl IS MPOBEACHHS TeKYIero
KOHTpoJIst B (opMe pPasHOYPOBHEBBIX 3aJlaHMIl, H MPOMEKYTOUHOM aTTecTamuu B (opme
BOITPOCOB H 3aJaHHII K 3a4eTy H 3K3aMEHY.

OrneHOYHbIE CpPEACTBAa IS HHBAIMAOB H JHI[ C OIPaHHYEHHBIMH BO3MOIKHOCTSIMH

3JIOPOBBSI BEIOHPAIOTCS C YIETOM HX HHAMBHIYAILHBIX IICHXO(H3HYECKHX 0COOEHHOCTEHH.

— ITPH HEOOXOIMOCTH HHBAJTHIaM H JTHI[aM ¢ OTPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MIPEAOCTABIISAETCS JOMOMHHTELHOE BPEMS JULS ITOATOTOBKH OTBETA Ha SK3aMEHeE,;

— IIPH MTPOBEAECHHH IIPOIIETYPHl OlIEHHBAHHS Pe3yIbTaTOR 00YYeHHS HHBATHIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 370POBBS MPEAYCMATPHBAETCS HCIIOIb30BAHHE TEXHHYECKIX
CPEJCTB, HEOOXOAMMBIX HM B CBSI3H C HX HHAWBHIYaTbHBIMH OCOOEHHOCTSIMH

— IMPH HEOOGXOAMMOCTH I O0YYAROIMINXCS ¢ OrPAaHHYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
U HMHBAMIOB IIpOIEeIypa OIEHHBAHHS pPe3ylIbTaTOB OOYYEHHS II0 JUCI[HIUIMHE MOXKET
MTPOBOJHUTHCS B HECKOIBKO 3TAIIOB.



[Iporienypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBAHAOB H JIHI[ C OTPaHHYEHHBIMI
BO3MOYKHOCTSIMH 3[0POBbSI TI0 AMCIFOUIMHE (MOAYIIO) IIpedyCcMaTpHBAeT IIPeIOCTaBIIEHIE
nHpopMaIii B (opMax, amalNTHPOBAHHBIX K OTPAHHYEHHSM HX 3JO0POBbS H BOCIIPHSTHS

nHpopMarrm:

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.

CTPYKTYpa olIeHOUHBIX CPEJACTB sl TeKYllell H MPoMesKYTOYHOIl aTTecTaIiu

Koa HauMeHop aHHe
Ne KoHTparmHpyeMbIe pasaeib] (TeMbI) KOHTPOJHpY eMoH OLIEHOYHOTO CpPeJCTBa
97} 0 JHCIHITTHHEI ™ KOMITETEHITHH (HITH . IIpoMeKyTOMHAA
€€ JacTH) b i S pane}é?;mm
HJ-1.VK-1
H-2.VK-1
HT-2.0IIK-1 FKoumponsHele 2a0arua
JIHHelHbIe JHHAMHYIECKHe HT-1.01IK-2 1-4
I HH() OpMalHOHHEIE HI-2.0IIK-2 SadaHus ong Bonpoc Ha sx3ameHe 1-3
CTPYKTYPBL H1-3.01IK-2 CAMOCMOIMENEHO20
HI-2.01IK-3 pewenus 1-10
H7-1.0IK-5
HJ-1.VK-1
H-2.VK-1
-2, 0IIK-1 KoumponsHele :a0arus
JIHHefiHbIe By HAMPABIEHHEIE H[I-1.OTK-2 27
2 - HI-2.0IIK-2 SadaHua ong Bonpoc Ha sk3ameqe 4-17
H1-3.01IK-2 CAMOCIOIMENBHO20
HT-2.0IIK-3 peutenus 11-17
H7-1.0IIK-5
H-1.VK-1
H-2.VK-1
HT-2.0IIK-1 KoumponsHele :a0arus
M[-1.OMK2 &9 Bonpoc Ha sx3ameHe
3 KornblieBble CITHCKH H-2.0IIK-2 Sadaxua ona T
HI-3.01IK-2 CAMOCMOIMEABHO20 L
HT-2.01IK-3 peutenus 18-22
H7-1.0IK-5
H-1.VK-1
H-2.VK-1
H1-2.0IIK-1 KoumponsHele :a0anis
VIL-1.OTIK-2 [0-12 Bonpoc Ha sxsameHe 18-
4 JlpOHYHEIE JepeBbs HT-2.01IK-2 Sadaxus ona 5] .
HI-3.01IK-2 CAMOCMOIMENBHO20
HT-2.0IIK-3 peuierus 23-33
HJ-1.0IIK-5
-1 VK- KoumponbHsie 300011
H-2.VK-1 ek
5 DAl HT-2.0IIK-1 S anus O Bonpoc Ha sk3ameHe 22-
) Hi-L OS2 CAMOCMORMENLHO20 #
HJ1-2.0IIK-2 ey

HJT-3.0TIK-2

peuierus 34-38




HJI-2.0IIK-3

H7-1.0IIK-5

H-1.VK-1

HI-2.VK-1

-2, 0IIK-1 KoumponsHele :a0arus

ML OS2 143 Bonpoc Ha sxsamene 25-
6 KoHTetiHeph1 HI-2.0IIK-2 SadaHua ona 35

HT-3.01IK-2 CAMOCIOIMEABHO20

HT-2.0IIK-3 peuierus 39-52

H7-1.0IIK-5

H-1.VK-1

H-2.VK-1

HT-2.0IIK-1 KoumponsHele :a0arus

W-1LOTR:2 19:20 Bonpoc Ha sx3ameHe 36-
7 O6padotka rpados -2, 0IIK-2 SadaHua ons 0 :

H1-3.01IK-2 CAMOCMOIMENEHO20

HI-2.0IIK-3 peuienus 53-57

H7-1.0IIK-5

HoxasaTe.Jm, KPHTEPHHA H IIKAJIA OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOEGHHS KOMIIETEHI[HIT IIIaHHPYEeMBIM
pe3ynbraTaM o0yueHHS H KPUTEPHSM HX OIIeHHBAaHHA (OLIEHKa: YI0BJIETBOPHTENbHO /3a4TEH0):
YK-1 CrnocodeH oCcyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHUMeHSTH CHCTEMHBIH MOIX0/1 VIS PellleHH s NOCTABJIeHHbIX 3221
HJ-1.YK-1 Ocyuiecmeéngem nROUCK HEOOX00UMOI UH@oOpmayuu, onupaicr Ha
pe3yasmamsl AHAIU3A NOCMAEIIEHHOIL 3a0aiu
Hemounura ungopmayinl no aneopummam u cmpyxmypam OaHHbIX
CoapemeHnnvie NOOX00bl K peanuzayuil cmpykmyp oaunsix Ha C++
THpunyunel ananiza epementoil CIONCHOCHI Al2OPUMMOE

3Hams

Ymems Ananusupoeams mpeboeaniiss k CIpPYKIMypam OaHHbiX
CpaeHusams 3¢hpexmuenocniv pasnuunvix peanusaiiii
Kpumuuecku oyeniieams HaiiOeHHbvie peuieHlis
Bnaoems Memoouxoii noucka u ananusa uHgopmayii
Haevixamu doxymenmiipogariis pe3ynvmanioe
Texnuxoii npoeedeHiis cpaAGHUNIENbHBIX MECO8
Botoupaem onmumaivHblil 6ApUAHM D eUieHUA 3A0aUl, APZyMeHMUpPya
C60il 6610 0p
Kpumepuu esibopa cmpykmyp OanHvix
Ocobennocmu peanuzayut cmpykmyp Ha C++
Tpunyuner onmumuzayuiLL anzopunmmos

HJ[-2.VK-1

3Hams

VYmems ObocHoevieams ev160p CIMPYKMyp OaHHbIX
Apeymenmupoeams npuxsnivie peuleHiis
Oyenueams KoMHpOMUCCHL NP 8b160pe peulerilil
Bnaodems Memooamu apeymenmayuu evibopa
Haevixamu npezenmanuil peuietiii

Texnuxoil 3auyumsl NPUHANIBIX PeuleH1l



OIIK-1 Cmnocoden nmpuMeHsaTh (YHIAMEHTAJIbHbIE 3HAHHSA, MOJYyYeHHbIE B 00JIACTH
MATEeMATHYECKHX H (MJH) ecTeCTBEHHBIX HAYK, H HNCIO0Jb30BaTh HX B
npodeccHOHAILHOM IeATeIbHOCTH

HJ[-2.01IK-1 Ipumensem @ynoamenmaivHsole 3HAHUA, NOJYUEHHble 6 o0daacmu

Mamemamuieckux U (Wiln) ecrmecmeéeHHbIX HAYK NPU 6b100pe Memoo 06
penieHua 3a0ai np ogleccUOHALHOU 0eamelbHoCHmu

3nams Mamemamuuecxue ocHoest cmpykmyp OaHHbIX

Ipunyunst pabomvt anzopummos
Memoow oyenxu cnosxcrocmi

Ymems leme!fﬂﬁ'ib maniemanmiideckiiii annapani
AH(IHIBI&(JOG(H?IB aneopunimot
OI}QHHG{UHI) GOLYUCTAUMENDHYIO CTOMNCHOCHb

Bnaoems Memoodamu mamemamuiuecxozo ananiiza
Haevixamu oyenxu sppexmiienocmiui
Texnuxoii onmumusayjLil An2opUMmMos

OIIK-2 Choco0eH HCIOJIL30BATH H AJANTHPOBATH CYIIECTBYIOIHE MATeMaTHYeCKHe
MeToAbl H CHCTEeMbI MPOrPAMMHPOBAHHS I Pa3spadoTKH H PpeaaH3aIiu
aJITOPUTMOB pelleHHs NMPHKJIATHBIX 331324

HJl-1.0IIK-2 Cnocoben npumeHAms CUCHMEMHBLL NO0X00 K AHAAU3Y NpPeOMemHOl

(npobdnemHoil) odnacmu, 6vIAGJAEHUIO MPEOOSAHUIl K peanusayuu
@IZOPUMMOE P eUieHUA NPUKTAOHBIX 340 ay
3namo Cmanoapmuvie xoumetinepot STL
Ipunyunvt pabomet ¢ navamoio ¢ C++
Memoow npoexmupoeanisi cmpyxmyp OaHHbIxX

Ymems Boibupams nooxoosuyie xonmeiinepst
Ilpoexmupoeams cmpykmypst OaHHbLX

Peamuzoevieamn anzopummsl Ha C++

Bnaodems Haevixamu pabomot ¢ STL
Texnuxoit ynpaenetiis namsnis io

Memooamu peanuzayuini cmpyxmyp OaHHbIX

HJ/[-2.01IK-2 Ipumernsem coépemeHHbLIT MamemMamuuecKuii  annapam  npu
nocmpoeHuyu Mmooenell 6 PA3IUYHBLIX 00JACHAX  Yel06eUecKoll
oeamenbHoCIMU

3name Aneopummsr obpabomxu 2pagoe

Memoowv: pabomwt ¢ depeevamui
Hpunyunet cepuanuzariny OaHH b1xX

Vmems Aoanmupoeams anzopummot
Peanuzoevieams cnodsicHvie cmpyxkmypul
Pabomams ¢ ¢aiinamu ¢ C++

Bnaodems Haevixamu peanuzayuu anzopummos
Texnuxoii mecmupoeatiis Kooa
Memooamu obpabomxit danHwlx



HJ[-3.01IK-2 Apzymenmuposaro npumersem Menoovt np oeKmuposanu,
Pazpab omKu U peaiu3ayuu npozpammHbIX HPoOyKnoe U np ozp aMMHbIX
KOMNJIEKCO6 6 P 3IUYUHBIX 00J1ACHAX 1e106 eUeCKOIl deamelbHOCHU
3name Ipunipne pabomet ¢ gaiinamu
Memoowt cepuamizayiit OaHHbvIX
Texnonoauu obpabomxil OaHHbIX

Ymems Peamuzoevieams 6600/6v1600
Pabomams ¢ bunapuvimu 0aHHbIMLU
Obpabampvieams ailioevie NOMOKL

Bnadems Haevixamu pabomot ¢ ¢aiinamu
Texnuxoii cepuanuzayi
Memooamu nomoxoeoii obpabomxu
OIIK-3 CnocodeH NpHMEeHATh H MOJHPHIHPOBATH MaTeMATHUYeCKHe MOJeJH /A
pelieHHA 32124 B 00J1ACTH NMpodecCHOHATLHOI JesT eJIbHOCTH

HJ[-2.0IIK-3 Opuenmupyemcsa 6 COSPEMEHHBIX NOJOMHCEHUAX U KOHUENnUUAx
NPUKIAOHOU MAMEMAMUKY U NP 02D AMMHO20 00ecneueHus
3namo Mamemamuueckue mooenu cmpyxmyp

Memoow ananuza anzopummos
Hpunyuner onmumizayin

Vmems Moougnupipoeams anzopummot
Aoanmupoeams moodenu
Onmumuzupoeams peuletiis

Bnaodems Haevixamu pabomot ¢ modensmu
Texnuxoit moouguxaiuLl aneopummoe
Memooamu onmumizayuu xooa

OIIK-5 CmhocobeH pa3padaTbiBaTh AJrOPHTMbI H KOMIBIOTEpPHbIE MPOrpaMMBbI,
NPHToHbIE ISl NPAKTHYECKOT0 IPHMEHEeHHA
HJ[-1.0IIK-5 Apzymenmuposaro npumersem Menoovt np oeKmuposanu,
Pazpab omKu U peaiu3ayuu npozpammHbIX HPoOyKnoe U np ozp aMMHbIX
KOMNJIEKCO6 6 P 3IUYUHBIX 00J1ACHAX 1e106 eUeCKOIl deamelbHOCHU
3namo Cunmaxcuc C++ 011 cmpykmyp OaHHbuIX
Ipunyunvt pabomot ¢ yrazamensmu
Memoowvt omnaoxku xooa

Ymems Peanuzoevieams cnodsicHvie cmpyxkmypul
Pabomams ¢ ounamuueckoil NAmMamsio
Ilpoeooums omnaoxy anzopummos

Bnaodems Haevikamu npoepammupoeaniis na C++
Texnuxoii omnaoxu
Memooamu mecmupoeanus xooa

CooTBeTcTBHE 0a30BOMY  VPOBHIO OCBOSHHS KOMIIETEHIMHII  IUIAHHPYEMBIM
pesynbraraM o0yueHHS M KPHTEPHSM HX OILleHHBAHHS (OI[EHKA: XOPOIIO /3a4T€eH0):
YK-1 CnocodeH oCyIecTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSTH CHCTEMHBIH 0IX0/ VIS PellleHH A NOCTABJIEHHbIX 3229




HJ[-1.VK-1

3Hams

Yuems

Bnaoems

HJ[-2.VK-1

3Hams

Yuems

Bnaoems

Ocyuecmeéngem ROUCK HEOOX00UMOIl UH@oOpmayuu, onupaics HaA
pe3yasmamsl AHAIU3A NOCMAEIIEHHOI 3a0aiu
Hlupoxuii cnexmp UCIMOYHUKO8 UHGPOPpMayLLL NO AN2OPUIMMAM 1 CIPYKINYPAM
OAHHBIX, GKIIOUAS CHeYUANUUPOBAHHbIE HAVYHbIe NYOIUKAYUL 1 TNeXHUYeCKVIO
OOKYMeHmayiio
Coepementvie nooxoovl k peanuzayuu cmpykmyp oauuvix Ha C++ c¢ yuemom
NOCNeOHUX CINAHOAPNIOe A3bIKA
Ipunyunst  KOMMIEKCHO20 — GHAIU3A  6PEMEHHOI U NPOCHIPAHCHIBEHHOI
CNIONHCHOCINLL A120PUMMOE

Ilpoeooums Odemanvuviili ananuz mpeboeanuil k¥ CMPYKMypam OAHHBIX OJis
CNIOJICHBIX 3a0ay

IIpogooums cpasHumensvuviii ananuz S¢GexmueHoCLL Pa3IUYHbIX Pean3ayuil ¢
obocHoeantem evibopa

Kpumuuecku oyyentigams 1 coeepuiercmeogantv HailOeHH vie peulenis

Memoouxoii cucmemnozo noucka u 21yb6oko20 anamiza uxgopmargiit
Haevikamu  npogeccuonansnozo  OOKYMEHMUPOBAHUs U GU3YAILZAYUL
pe3vismamoe
Texnuxoii npoeedeniisi KOMNIEKCHBIX CPAGHUIMENbHBIX MECO8 € Pa3IUYHbIMLL
Habopamil OaHHbIX
Botoupaem onmumaivHblil 6APUAHM P eUICHUA 3A0aUU, APZYMEHMUPYA
C60Il 6b100p
Paszeepruymoie xpumepuit v1bopa cmpykmyp OAHHBIX Ol PA3IUMHBIX KIACCO8
3a0au
Ocobennocmu s¢hgpexmuenoii peanuzayunt cmpykmyp Ha C++ ¢ ucnons 306anuem
COBPEMEHHBIX B03MONCHOCHIEIL A3bIKA
THpuniypnet komniexcHoil ONMUMLBAYULL A120PUINMOE
Jemanvro obocroevieants 6v160p CHIPYKIMYP OGHHBIX € VYEMOM 6CeX 3HAULLMbIX
gaxmopoe
Apeymenmupoeanno 3auuuiams NpuHanivie NPoexniHble peuleHs
Oyenueams 1 aHAIUZUPOEANTs KOMHPOMLUCCHL NPU €bl60pe petileniil
Memooamu ybeoumensHoil ap2ymeHmayii 1 3aujunivl 6s16opa
Haevixamit npogheccuonanvroii npezenmaninl mexHuyeckix peuteniii
Texnuxoii KOMNIEKCHOL OYeH KL 1 3QUUNIbL NPUHSANBIX PeUleHL]

OIIK-1 CmnocodeH npumMeHaTh (YHIAMEHTAJIbHbIE 3HAHHSA, MOJIYYeHHbIE B 00JIaCTH
MATEMATHYECKHX H (HMJH) eCcTeCTBEHHBIX HAYK, H HNCI0Jb30BaTh HX B
npodecCHOHAILHOR eATEIbHOCTH

H/[-2.01IK-1

3Hams

Yuems

Bnaoems

IHpumernsem @ynoamenmansHsle 3HAHUA, NOJYUEHHble € o0daacmu
mamemamuiueckux u (i) ecmecmeeHHbIX HAYK NPU 6bldope Men00 06
penieHua 3a0ai np ogleccuOHALHOIL deamenlsHocmu
I ﬂy601{‘££€ ManiemaniiieckKiie OCHo6bl CRIPYKMyp OQHHDBIX 1L aneopunmoes
le-mtﬁinbl pa6ombz U QHAU3A CJIONCHBIX AJI2OPUTIMOE
Memoowvr xomnnexcHoil OljeHKIlL EbIYLIC/ILINe/Ib HOLL CTIOMCHOCTILL
Dpgexmueno npumenams  mamemamudeckuil annapam — ONsg  peuleHils
HpPaxmiieckKix 3a0ay
Hpoeodumb OematbHblil AHANL3 aneopunmoes pﬂ?ﬂII‘IHOﬁ CIIOHCHOCHII
OC}/’“,!QCHIGHRHH) KOMIIEKCHYIO OljeH Ky GbIYLICTUINEbHOLL C/IONCHOCHILL
Memooamu yeﬂyﬁﬂeun 020 MdmemMamu4yecrozo anaiiiza
Haevixamu npogeccuonansroii oyenku s¢pgexmuenocmit peuteriii
Texntixoii KoMnIeKCHOLL ONMLIMUZ AL JUlL Ali2opuUmmos



OIIK-2 ChoocodeH HCHOJIB30BATH H AJANTHPOBATH CYIIECTBYIOIHE MATeMATHYeCKHe
MeToAbl H CHCTeMbI MPOrPAMMHPOBAHHS I Pa3spadoTKH H PpeaH3aIuu
AJITOPUTMOB penieHHs NPAKJIATHBIX 33124

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

(npobdnemroil) oodnacmu, 6vIAGJAEHUIO MPEOOSAHUIl K peanusayuu
Qi2OpUNMMOE P euteHUA NPUKTAOHBIX 340 ay
3nams Bce cmanoapmmuuvie xonmeiinepvr STL 11 1ix OemansHuvle Xapaxmepucnmuxi
Ipunyunsr npogeccuonansroii pabomut ¢ namsamosio ¢ C++
Memoowr npoexmipoganiis clOHCHBIX CHIPVKINYD OAHH bIX
Ymems Ocosnanno evibupants ONMUManbHble KOHMetiHepsl OIS PA3IUYHBIX CljeHapliee
IIpoexmupoeams 1 peanizoeviéantv ClOHCHbLE CHIPYKNIYPbL OAHH bIX
Dpgexmueno peanuzoevieams anzopunmut Ha C++
Bnaodems Ipogeccuonanvrvimis Haevixamu pabomot ¢ STL
Texnuixoii nPoOGUHYINO20 YHPAGTEHLSI NAMSNb IO
Memooamu peanuzayil c0M#CHBIX CIMPYKINYD OQHHbIX

HJ[-2.0IIK-2 Ipumernsaem coépemeHHbLIL MameMamuyecKuili.  annapam  npu
nocmpoeHuu mooeell 6 PAUYHBLIX 00JAcCmAX  4Yeslo6euecKoll
deamensHocmu

3namo Coepemennvle anzopummst 0bpabomxil 2pagoe i depeesee

Memoowt s¢ppexmuiroii pabonivi co CIOMCHBIMU CIIPYKINYPAMU OAHHBIX
Ipunyunst npogheccoHansHoil cepuantizaytil OaHH vlx
Vmems Aoanmupoeams 1 moouguippoeams  aneopummsl  HOO  HeCMAHOApMHbvle
mpeboeaniis
Peanuzoevieams 1 onmmumusupoeanms clioicHble CpyKnypsl OAHHbIX
Ilpogeccuonanvro pabomams ¢ gaiinamu ¢ C++
Bnaodems Haevixamu peanuzayiii cnoxdcHvlx aneopummoe
Texnuxoii KoMnIEKCHO20 MeCMLPOBaHLIs KOO
Memooamu s¢hpexmuenoii 0bpabomxri OanH vix
HJ[-3.01IK-2 Apzymenmuposario npumeHsem Memoost np oeKmuposanu,
Pazpad omKu U peaniu3ayuy npozpammHsIX HPOOYKNO6 U NP 0zp AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACHAX Ue106 eUeCKOIl deamelbHoCmU
3namsp Ipunyunvt npogeccuonanvoii pabomul ¢ gailnamu pasmiunvix Gopmamoe
Memoowt s¢ppexmuignoil cepuaniizaijiitt CIOHCHBIX CIPYKIYP OAHH bIX
Cogpemennvie nmexnonozuu obpabonxu OaHHb1x
Ymems Peanuzoevieams cnosicHvie cucmemsl 6eooa/evieooa
Pabomamy ¢ bunapHvimu OaHHBIMU PA3IUYHBIX opManios
Dpgexmueno obpabamvieams gailioevie NOmMoxil
Bnadems Ipogpeccuonanshvimu Hagvikami pabomst ¢ paiinamu
Texnuxoii cnosicHoil cepuanuzaifiiti OQHH blx
Memooamu nomoxoeoii 0bpabomxu ungopmarun
OIIK-3 Chooco0eH NpHMEHATHh H MOJHPHIHPOBATH MaTeMATHUYecKHe MOJeJH JJIA
pellieHHs 32124 B 00.J1ACTH NPO(PeccHOHANLHOI 1eAT eJIbHOCTH

HJ[-2.01IK-3 Opuenmupyemcsa 6 CO6PEMEHHBIX NONOMNCEHUAX U KOHUENnUUAX
NPUKIAOHOU MAMEMAMUKU U NP 0ZP AMMHOZ0 0DecneueHnus
3namo P azeepuymuie mamemamuyecxiie mooen cmpykmyp OQHHbIX

Memoowr komniexcHoz20 anan3a ai2opummoe
Tpunyunvt 2nyboxoii onmumusatyuil peuteHiii
Vmems Moougnupupoeams u adanmupoeams cioxcHvie aieopuUnmmsl
Coz0aeamyv cneyuanii3upoeartvie Mooenil
IIpoeooums KoMnaeKcHYI0 ONMUMU3ALUIO peuleH1il
Bnaoems Haevixami pabomut co ClLONCHBIMIL MOOeNIMLL



Texnuxoii npogecciion ans Hoil MOOUPUKaALLILL AT2OPUNMOB
Memooamu yenybnennoti onmumusayil kooa
OIIK-5 CmhocodeH pa3padaTbiBaTh AJrOPHTMbI H KOMIBIOTEPHbIE MNPOrpaMMBbI,
NPHUToHbIE ISl NIPAKTHYECKOr0 NPHMEHEeH N
HJl-1.0IIK-5 Apzymenmuposario npumensem Memoost np oeKmupoeanu,
Pazpab omKy U peanu3ayuu npozpamMmHbIX HPOOYKMO6 U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3TUUHBIX 00J1ACHAX 1es106 e4eCKOIl deamelbHoCmU
3nams Bee acnexmut cunmaxcuca C++ 0ns pabomst co cmpykmypamti OaHHbIX
Ipunyunst npogeccionansuoii pabomut ¢ YKA3amensimil tl RAMsans o
Memoowvt xomnnexcHoll OMAAOKU CIOHCHO20 KOOA
Ymems Peanuzoevieams cnodicHvie cmpyknmypsl OAHHBIX HPOMBIULIEHH 020 YPOEHS
Dpgexmueno pabomams ¢ OuHamMUYECKOIl RAMAND 10
IIpogooums npogeccuonansHy©o oniaoky aizopummoe
Bnaoems Ilpogpeccuonanvh vimu Hagvikamu npozpammuposanus Ha C++
Texuuxoii npooeuHymoii onaaoxu
Memooamu xomnnexcHoz20 mecmupoeaniia Kooa

CooTBeTcTBHE IPOJABHHYTOMY VPOBHK0 OCBOSHHS KOMIIETEHI[HI ITIaHHPYeMBIM
pesynbraTaM 00yueHHS H KPHTEPHSM HX OIfeHHBAaHH (OIfeHKA: OTJIHYHO /3a4TEeH0):

YK-1 CrnocodeH oCyIeCTBIATH MOMCK, KPHTHYECKHI AHAJIN3 H CHHTe3 HHQOPMAIHH,
NPHMEHSTH CHCTEMHBIH MOXX0/1 V1A PellleHH s MOCTABJIeHHbIX 3229
HJ[-1.YK-1 Ocyuiecmengem ROUCK HEOOX00UMOI UH@oOpmayuu, onupaicr Ha

pe3yasmamst AHAIU3A NOCMA6TIEHHOI 3a0auu
3namo Hlupoxuii  cnexmp  CReyUANU3UPOCGAHHBIX — UCMOYHUKOE UHOpMalinl  No

anzopummam iU CHMPYKMYpam OAaHHbIX, @KIIo4ds NOCNeOHUe HayuHble
UCCNe006aHIA 1L MeXHUYecKUe cheyupuraluLl
Ilepedoesie nooxo0bl k peanusaiiiil 6b1COKOIPGEKRMUSHBIX CIIPYKNLYP OAHHBIX HA
C++ ¢ ucnonv3oeariiem HOGeLUILIX O3MONCHOCIIELl CIAHOapiNog
Ipunyunet  KOMNIEKCHO20 — GHAIU3A  6PEMEHHOIl U NPOCHPAHCHIGEeHHOTI
COMCHOCUL AI20PUNIMOE € PA3IUYHbIX CljeHapUSIX NPUMeHeHUs

Ymems Ilpoeooums sxcnepmusiil aHamz mpeboeanuili Kk CMpYKmypam OaHHbIX OJis
pelileniisi KOMIIEKCH bIX HPUKIAOHBIX 3a0ay
Ocywecmensms  6CecnOpOHHUEl  CPAGHUMENbHBIIL aHani3 3¢ gexmuenocmil
QIbMEPHANUGHBIX Peant3aljuii ¢ HayuHviM 0boCHOBaHIleM 8b160pa

Kpumumuecku — oyenueams,  coeeputencmeoeams 1 paspabanmwvieantv
UHH OBAYLIOHH ble PetlleHls

Bnaoems Coeeputennoii  Memoouxoil CuUCMeMHO20 RnOUcKa U 2nYOUHHO20 aHanu3a
uHpopmarul

Ilpogeccuonanvrvimu  Hagvikamu  OOKYMEHMATbHO20  OQopMIeHus U
BL3YAMI3 AL Pe3VIb NIANI0E 1UCC1e008aniellb CKOLl Oesniens Hochil

Ilepeodoeoii mexHuKoll NpoBeOeHUs KOMNIEKCHbIX Mecnoe C pPaziuyHblMiL
Habopamil OAHHBIX U CljeH apUAML UCHOTb306aH1Is

HJ[-2.VK-1 Botoupaem onmumaibHblil 6APUAHM P eUICHUA 3A0aUl, APZYMeEHMUPYA
C60il 6610 0p
3namo Venybnennvie xpumepuu onmumansHo2o 6vi6opa CMpPYKNYP OAHHBIX O

CTIOJCHBIX GbIYLICILINENb HBIX 3a0aY

Ocobennocmu  evicokosggexmuenoii  peamuzayuu cmpyvkmyp Ha C++ ¢
1CHONb30BAHIIEM COBPEMEHHbIX NAPAOUSM NP O2PAMMUPOGAHIS

Ipunyunst  gynoamenmansHoil onmumMuzayLLl  @I2OPUNIMOE HA  PA3IUYHBIX
YpoeHax abcmpaxiyui



Ymems Hayuno obocHogvieams 6v160p cmipykmyp OGHHBIX € YUENIOM 6CeX 3HaYLMbIX
napamempos i 02p aHuyeH Uil
Apeymenmupoesant o 3auuuyams 1 060CHOBYIEANL APXUIMEKIMYPHbIE PeUuleHUs Ha
npogecclion anbHoOM YpoaHe
IIpogooums KOMNIEKCHbL AHAIU3 KOMAPOMIUCCOE Npil 6bibope peutenuil ¢
VUyemom ecex acnexmos

Bnaoems CoeeputenHvimi Menmooamu HAYYHOLL ap2yMeHmayuil 1 3aujimsl mMexHU4ecKuxX
peuienti
IlpogpeccuonanvHvimit  HaGVIKAMLU — NpE3eHMAlULl  CIONCHBIX — TEXHUYECKLUX
peuieniii
Dkcnepmuoit  mexHuxoii KOMNWIEeKCHOIl OyeHKU 1 O0BOCHOBAHUS WMPUHANBIX
peuienii

OIIK-1 Cmnocoden npuMeHsaTbh (YHIAMEHTAJIbHbIE 3HAHHSA, MOJIyYeHHbIE B 00JIACTH
MATEeMATHYECKHX H (HJH) eCcTeCTBeHHbIX HAYK, H HNCIO0Jb30BaTh HX B
npodeccHOHAILHOM IeATEeTbHOCTH

HJ[-2.01IK-1 Hpumernsem @ynoamenmanvHole 3HAHUA, NOJYUEHHble € o0daacmu

Mamemamuyeckux U (Win) ecrmecmeéeHHbIX HAYK NpU 6b100pe Memoo 06
penieHus 3a0ai np ogheccuoHAbHOIL deamenbHoCHu

3namo Dynoamenmanvuvie MameManudeckiie  OCHOGbL  CHIDYKMIYD  OAHHBIX U

AeOpPUINMOE 6blCULecO YPOBHA CIONCHOCHIL

1] [ PUH{1IF1bL paﬁom bl U AHAIU3 A CTONCH bIX 6bIYUCALMETbH bIX AI2OPUNIMOE
Memoowvr xomnnexcnozo anamiza evIYUCAUNMENbHOI CLONCHOCHIU 6 PAasiuUbdHbIX
yciaoeuax

Vmems Ipumensams mamemamurecxkuii annapant Ol peuteHus Hecnai OapmHsly 3a0a4
H@ 6b1COKOM NPOGHeCcCLION AbHOM YPOGHe
IIpogooums yenybnennviii aHamL3 aiz2opUmMmo8 SKCHPeMantb Hoti CIONCHOCU
Ocywjecmensamov 6CeCNOPOHHION OYeHKY GbIYLCIUNENbHOU CIOMCHOCH 8
PA3UYH LY Cl{eHaAPUSX

Bnaoems COGQPMQHH bIMLL MENIOOAMIL MAMeMAnyecko2o aHall3a éviculezo YpoeHA
9K‘CPI€pﬂ£H blMIL HABGBIKAMIL OljeHKlL 3¢?¢)€R??£H6HOCH£M GLIYLCTLTINETbHBLY pewema‘i
Ipogeccuonanvroii mexuuxoil yHOAMEHMATLHOL ONMUMLBALLLL AN2OPUIMMOE

OIIK-2 Choco0eH HCIOJIB30BATH H AJANTHPOBATH CYIIECTBYIOIHE MATeMaTHYeCKHe

MeToabl H CHCTeMbl NPOTPAMMHPOBAHHA A Pa3spadoTKH H PeaH3amHH
AJITOPHTMOB pellleHHs NPHKJIATHbIX 32421
HJ[-1.0IIK-2 Cnocoben npumeHams cUCMEMHBLL N00X00 K AHAIU3Y NpeOMemHOi
(npobdnemHoil) odnacmu, 6vIAGJAEHUIO MPEOOSAHUIl K peanusayuu
QI2OPUMMOE P eUleHUA NPUKTAOHBIX 340 ay

3namo Bce acnexmur cmanoapmuuvix xonmeiinepoe STL 11 1x moHKue xapaxmepuicmuxu
IHpunyunst pabomewt ¢ namamoio ¢ C++ Ha npogpecclionans HOM YpoeHe
Cogpemennvie Memoobl HNPOEKMUPOBAHUS CHONCHBIX CHIPYKMYD  OAHHDBIX
PA3IUYHO20 YPOGHA

Ymems OcosHanno evibupams ONMUMATbHble KOHNIElHEpsl O CIONCHBIX CleHapiiee
1UCNONb30BAHLSA
IIpoexmupoeams 1 peanii306v168ams CLONCHbIE CHIPYKNYPbL OAHHBIX PA3IUYHO20
YpoeHs
Dpghexmueno peanuzoeviganms vicokonpouzeoounienvhvie anzopummst Ha C++



Bnaodems Haegvixamu pabomut ¢ STL npogheccuonansiozo ypoeus
Coeepuientoii mexHuxoil ynpasneHus Namsanvio SKCHepmHo20 YPOGHs
Memooamu  peamuzayuu  ClOMCHBIX  CHIPYKIYP  OAHHLIX HA  BbICOKOM
npogecclion anbHoM YposHe

HJ/[-2.01IK-2 Ipumernsem coépemeHHbLIT MamemMamuuecKuii  annapam  npu
nocmpoeHuyu Mmoleeil 6 PA3IUYHBIX 00]1ACMAX  1e/l06 eUecKoil
oeamenbHocmu

3name Coepemennvie evicokos(exmuenvie anzopummst obpabomxu 2pagoe u

Oepeeavea

Memoowst  npogheccuonanvnoii  pabomst ¢ IKCMPEMWIbHO — OONbULLMILL
CIPYKIMYypamil OaHHbIX
Hpunyunst npomvluLieHHOoN cepuani3aifiill ClIONCHbIX CIPYKNLYD OaHH biX

VYmems Aoanmupoeams u modupuyupoeams aneopummst 015 peudeHus VHUKAIbHbIX
3a0ay
Peanuzoevieams 1 onmumuzupoams cioxicHvie CHPYKmMypsl OAHHBIX PA3IUYHO20
VpoeHs
Ipogeccuonanvro pabomams ¢ gaiinamu paznuunsvix gopmanioe ¢ C++
Bnaoems CoeepuienHvivy ~ HAGbIKAMI — Peanu3ayuil  CIONCHBIX — GbIYLICALINIeNb HbLX
anzopummoe

IIpogheccuonanshoii mexHuKoil KOMIIEKCHO20 MECMUPOEAHLS KOOA
Memooamu s¢ppexmuenoii obpabomxit 60mb uiLx 06bEM0€ OAHHBIX

HJ[-3.01IK-2 Apzymenmuposario npumeHsem Memoost np oeKmuposanu,
Paspad omKu U peau3ayui npozpammHsIX RPOOYKMOo6 U np 02p AMMHbBIX
KOMMNJIEKCO6 6 P A3TIUNHBIX 001ACHAX Uell06euecKoll 0eamensHocmu
3name Ipuniypune npogheccuonansroit pabomst ¢ Qailiamii CIOHCHLIX HOPMaAmoe
Memoowvt sgppexmuenoii cepuanuzayiitt KOMIIEKCHBIX CIPYKIMYPD OAHHBIX
Coegpemennvie mexsonozuu obpabomxi OaHHbLX

Ymems Peanuzoevieams cnosicnvie cucmemst 6600a/evieooa
Pabomamys ¢ bunapH viymiL OGHHBIMU P A3IULHBIX CHeYUATUBUPOEAHH bIX hopMamoe
Dpgexmueno obpabamvieams aiinioevie NOMOKU € PASTULMHBIX CUCIIEMAX

Bnadems Ipogeccuonanvrvimi Hagvikamu pabomvl ¢ ailnamu
CoeepuienH oii mexHuKoil cepuani3aiyuiil CLONCHBIX CNIPYKIMYP OaHH bIX
Memooamu nomoxoeoii obpabomxu unpopmayiiLL € peansHom epemeHil

OIIK-3 CnoocodeH NpHMEHATH H MOJHPHIHPOBATH MaTeMATHUYECKHe MOJeJH /A
peleHn 32424 B 00J1ACTH NMpodecCHOHATLHOI JesT eJIbHOCTH

HJ[-2.01IK-3 Opuenmupyemcsa 6 COBPEMEHHBIX NONOMHCEHUAX U KOHUENnUUIx
NPUKTAOHOU MAMEMAMUKU U NP 02D AMMHOZ0 00ecneueHus
3Hnamo Dynoamenmanvtvie Mamemamudeckiie Mooell Cnpykmyp OaAHHbIX SKCHePMHO20
VpoeHs

Memoows: xomniexcrHoz0 ananu3a aieopuUnMos @blculeti ClO*CHOCHIL
Ipunyunst 2nyboKotl OMMUMU3ALJLLL GLIYLUCTUNICTLHBIX PeUleH1ITT
Vmems Moougnuppoeams 1 adanmupoeants CcrodcHvie AI2OPUMMbL 0N VHUKATL HbIX
3a0ay
Cozoaeams cneyianizupoearHsie ManieMamuyeckie Mooe
IIpoeooums KoMNIeKCHYIO ONMUMU3ALUIO PeUuleHUIl HA Pa3IUYHbIX YPOEHSX



Bnadems CogepuienHvimil Hagvikamil pabonvl ¢ KOMHIIEKCHOIMIL MAmeMamudecKumil
Mooenamil
IIpogheccuonanvhoii mexHuKoil MOOUPUKaYLILL A2 OPUMMOE SKCHEPIH 020 YPOGHS.
Memooamit pyroamenmansHoii ONMUMU3aLfLLL GbTHLCTUMETbH bIX HPOLeccos
OIIK-5 CmhocodeH Ppa3padaTbBaTh AJrOPHTMbBI H KOMIBIOTEPHbIE MPOrpaMMBbI,
NPHUToHbIE ISl NIPAKTHYECKOT0 IPHMEHEeH N
HJ[-1.0IIK-5 Apzymenmuposario npumeHsem Memoost np oeKmuposanu,
paspab omKu U peanu3ayuy npozpamMmMHbIX HPOOYKHIOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUYHBIX 00J1ACAX 1eJ106 €UeCKOIl deamebHoCmU
3namsp Ocobennocmu cunmaxcuca C++ Onsi pabomvlt co CLONCHBIMU CHIPYVKINLYDAMLL
OaHHBIX
Ipunyunst npogeccuonanvroii pabomovl ¢ yrazamensimu it NAMINBLIO 8
DA3MUYHBIY CLICHIeMax
Memoowvr xomnnexcHoil OmaaoKu cloNHCHO20 KOOa

Ymems Peamzosvieams cnodtcHvie cmpyknypsl OGHHBIX PA3IUYHO20 YPOBHA Kavecmea
Dpghexmuerno pabomams ¢ OuHamuyecKorl RAMSAND 1O
IIpogooums npogeccuonansHyo omnaoKy CLONCHbIX WI2OPUNMOB

Bnaoems Coeeputennvimi Hagvikamil npozpammuposanus Ha C++
Ipogheccuonanvroit mexHuxoil OMAAOKLU CLONCHBIX CLICTEM
Memooamu xomniexcHoz20 mecmupo8aniia Kooa

TumoBble KOHTPOJIbHBIE 32JaHHA IWIH HHbIC MaTepHaJIbl, Heo&XOﬂHMble JJIA OIEHKH
3HaHHﬁ, ymeﬂnﬁ, HaBbIKOB H (H.]'IH) OoIbITAa JCHTC/IbHOCTH, XAPAKTEPH3YHIINHX 5Tallbl

(opMHpoBAHIA KOMIIETEHIIHIl B Npollecce 0OCBOEHHA 00pPa30BaTe/IbHOI MPOrPaAMMBbI

TunoBbie KOHTPOJIbHbIC 3aJaHHA:

1. Ormmicaty (QYHKINIO, KOTOpas BCTaBISET B CITHCOK L 3a IEepPBBIM BXOJKISHHEM
sneMeHnTa E Bce snementh crricka L1, eciin E Bxogut B L.
2. Ommcarh QyHKI[HIO, KOTOpast GOpMHpPYET CITHCOK L, BKITIOUHB B HETO ITO OJHOMY

pasy 3IeMeHTHI, KOTOPbIe BXOAST B OAUH M3 ciuckoB L1 m 1.2, HO B TO e BpeMs He BXOHST B
JIIPYTOM M3 HUX;

3. Ommucath (YHKIIHEO, KOTOpasl IOACYHTHIBAET KOJMYECTBO YHCEN CIHcKa L, y
KOTOPHIX MepBasi H MOCIeAHS IHdpa COBMAAIOT.

4. Ommcath (YHKIIEO, KOTOpas BBIYMCIISET 3HAUEHHE MHOTOWIEHa B HEKOTOPOi
LIETIOYHCIIEHHOI TOYKE.

5. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh JBYHAIIPAaBIIEHHBIN CITHCOK Ha OCHOBe JaHHOM ITOCTeJoBaTelbHOCTH. Haiith
KOJIYECTBO IIEMEHTOB, 3HAYEHHS KOTOPBIX OOMBIIE 33 JaHHOTO.

6. JlaHa  TIOCIIENOBAaTENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINAsiCI  HYIIEM.
CdopmirpoBaTh ABYHAIIPaBIEHHBIH CITHCOK HAa OCHOBE JTAHHOIT ITOCTIE[OBATEIBHOCTH. Y IAHTh H3
CITHCKA BCE MAKCHMAIIBHBIE TIEMEHTHI.

T JlaHa  TIOCIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh ABYHAIIpaBIEHHBI CITHCOK HAa OCHOBE JAHHOI IIOCIENOBAaTEIbHOCTH.
PacronoxiTh OTpHIaTENbHbIE AIIEMEHTH BHaUale CITHCKA C COXPaHEHHEM HX HCXOJHOT O TTOPSAIKa
BBOJIA.

8. JlaHa  TIOCIIENOBAaTENPHOCTh  IENBIX  YHCEN, OKAHYHBAIOINASICA  HYIIEM.
CdopmipoBaTh OJIHOHAIIPABJIEHHBIT  KOJbIIEBOH CIIMCOK  HAa  OCHOBE  J[aHHOH
TIOCIIEJOBATENLHOCTH. Haittn B CITHCKE HauOomnee JUTHHHYTO yOBIBAOIIYIO

TTIOAIIOCIIEMOBATCIILHOCTD.



9. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh OJHOHAIIPABJIIEHHBIT  KOJBIIEBOH CIIMCOK  HAa  OCHOBE  JaHHOH
TocleJoBaTeIbHOCTH. HaliTh B crmicke HanOolee JUIHHHYIO MOAIIOCIIELOBATETFHOCTD, AIEMEHTHI
KOTOPOIT MEHBIIIE CPEeTHETO apH(PMETHIECKOTO 3HAYEHHIT BCEX AIIEMEHTOB CITHCKA.

10. JlaHa TOCIeIOBaTeNbHOCTh IIENBIX YHCENl, OKaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BAaTENbHOCTH B BHIE JiepeBa JBOHYHOTO
norcka. HarmcaTh pyHKIHIO, TTOACYHTHIBAIOIIYIO CYMMY SIIEMEHTOB JlepeBa.

11. JlaHa TOCIeIOBaTENBbHOCTh IENBIX YHCENl, OKAaHYHBAIOIIascsad HyleM. Hammcats
MPOIrPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENFHOCTH B BHIE JepeBa JBOHYHOIO
norcka. Hammcats QpyHKIIIO, KOTOpask HAXOAHT HAHOOIBINIHIT 3IIeMEHT JepeBa.

12, JlaHa TOCHeOBaTEeNbHOCTh I[ENBIX YHCENl, OKAaHYHBAIOIMascsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHNS JaHHOH ITOCIeI0BATENbHOCTH B BHIE JepeBa ABOHYHOIO
noucka. HaliTH KOIMH4YecTBO JTHCTHEB JEPEBa.

13. Kaxmas 3amich TeKcTOBOro (aitia COMep)KHT TeKCT Ha aHTJIHICKOM S3BIKE.
TpebyeTcs HarmcaTh ITPOrpaMMy, KOTopast IS KaskKIoit 3armcH (aiina 6yeT oImpeeNsaTh, MOKHO
JTH TIEPECTaBUTh IATHHCKHE OYKBBl KaXKAOH 3allICH TaK, 4YTOOBl IOMYYIUICS IaTHHIPOM
(MaTMHIPOM 4YHTaeTCs OAHHAKOBO CJIeBa HAIllpaBO M CIIpaBa HaieBO). B BBIXOJHOM (paiine
3armcarh oTBeT «/[la» wm «HeT», a B cimyyae oreera «/[a» — ellle 1 caM ITOITyYeHHBIH TTaJIHHIPOM
(TIepBBIit B aliaBHTHOM TTOPSIIKE).

14. Kaxmas 3amich BXOJHOIO TEKCTOBOTO (haitia COMEpKHT IOCTIE[OBATEIbHOCTD
nugp. Hammcars nmporpaMmy, KOoTopast HH(PH, BCTPeYaroIHecs BO BXOIHOMH 3aIlHCH, B ITOPSIIKE
YBEIIHMYEHHS YacTOThI HX BCTPEYAEMOCTH BBIBOAHT B COOTBETCTBYIOIIYIO 3aITHCh BBIXOZHOTO
daitna. Ecinn Kakne-T0 IH(PHI BCTPEUAIOTCS OAHMHAKOBOE YHCIIO Pa3, OHH BBIBOASTCS B TOPSIKE
BO3pacTaHHSL.

15. JlaH 1IeTTOYHMCIIEHHBIT BeKTOp pasMepa N. BBMHCINTE MHHHMAlIbHOE 3HAYEHHE
3IIEMEHTOB BEKTOpa; YMHOXHTh KaIBIH 3JIEMEHT BeKTOpa Ha 5 U J0OAaBHTH B KOHEI[ BEKTOPa
3JIEMEHT, PAaBHBIH BRIUICIIEHHOMY MHHHMYMY.

16. CdopmrpoBaTh MHOKeCTBO M3 20 caydaiiHBIX uncel. ONpeAemHTh, BXOAAT JTH B
5TO MHOXKECTBO 2 3aJ[aHHBIX IT0Ib30BATEIIEM YHCIIA.

17. JlaHa ctpoka. Ecim gimiHa cTpOKHM HeYeTHa, TO YJAIIHTh CPEIHHIT CHMBOI, HHaYe
BCTABHTh B CEPEUHY CTPOKH «abe».
18. JlaHa cTpoka. Ecimit B cTpoke GoIblIie ABYX IUQP, TO YAAIHTh IePBEIi H ITOCTIeTHIIT

CHMBOJIBI CTPOKH,
19. JlaH CBS3aHHBIT HEOPHEeHTHPOBAHHENT rpad). HailTH IHMKIT MAKCHMATbHOIT JJTHHEL.
20. JlaH CBSI3aHHEBIN HeOpPHEeHTHPOBAHHEIH Harpy:keHHBIH rpad. Halitun MiHIMaIbHOE
OCTOBHOE JIEPEBO.

TunoBbie 33Ja4H JJIsI CAMOCTOAT €JIbHOT0 PeIIcHHA:

1 Ommicath QpyHKINEO, KOTOpas IlepeBOpauHBaeT CIHCOK L, T.e. H3MeHseT CCHITKH B
5TOM CITHCKE TaK, YTOOBI €r0 3IeMEHTHI OKa3alliCh PACIIOI0KEHHBIMH B 0OpaTHOM ITOPSIIKE;

2. Ommcath GyHKIHIO, KOTOpas MOJCUHTEIBAST YHCIIO BXOKAEeHHI seMeHTa E B
crmrcok L.

3. Ommcath QpyHKINIO, KOTOpas GOpMHPYET CITHCOK L, BKITIOUHB B HETO IO OJTHOMY
pa3y AIIeMeHTHI, KOTOPBIE BXOIAT XOTS ObI B OIMH M3 crmickoB L1 u [L.2;

4. Ommcarh QyHKINIO, KOTOpas yAanseT H3 HEITYCThIX CIOB CITHCKa L X TlepBhIe
OYKBHI.

5. Ommcarh QyHKINIO, KOTOpas GOPMHPYET CITHCOK L, BKITIOUHB B HETO ITO OTHOMY
pa3y AIeMeHThI, KOTOPhIEe BXOIAT OJJHOBPeMeHHO B 00a crmicka L1 u L.2;

6. Ommcarh QyHKINNIO, KOTOpas oMpeeisdeT KOMMYeCTRBO CIIOB B HEITYCTOM CITHCKE

L, OTIIMYHEIX OT MOCTIETHETO.



7. Ommcarh QPyHKINIO, KOTOpas 00beAHHSET JBa YITOPSIOUSHHRBIX T10 Hey OBIBAHHIO
criricka L1 u L2 B ofiH yIIOpSAOYEHHBIH 110 HEYOBIBAHHIO CITHCOK, MEHSS COOTBETCTBYIOIIHM
o0pazoM cchlIKU B L1 1 L2 ¥ IIpHCBOMB MOTY4YEHHBIH CITHCOK ITapaMeTpy L1.

8. Ommcath GyHKINIO, KOTOpasi B CITHCKe L 3aMeHseT MepBoe BXOKIeHHe CcImcka L1
(ecTH TaKoe ecTh) Ha CITHCOK L2.
9. Ommucath (yHKIMIO, KOTOpas TIPOBEPsieT Ha PaBEHCTBO JBa MHOTrOYIIEHA

(ykaspIBaeTcs KO3(p(pUIMEHT U CTEMeHb KaKIOoro AIeMeHTa).

10. Ormicath (YHKIFIO, KOTOPasi CTPOHT MHOTOWIEH P — CYMMY MHOTOYWIEHOB ( H I

11. JlaHa  TIOCIIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINAsiCI  HYIIEM.
CdopmipoBaTh JBYHAIIPABIEHHBIN CITHCOK Ha OCHOBe JaHHOI ITOcTegoBaTeNbHOCTH. Haiitn
3HAUYEHHE MHHIMAJIBHOIO 3JIEMEHTA B CITHCKE.

12. JlaHa  TIOCIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JBYHAIIPABIEHHBIH CITHCOK Ha OCHOBE JaHHOM ITOCTeJoBaTellbHOCTH. Haiith
3HaYeHHe CPEeIHEro apHPpMeTHYECKOTO HEUETHBIX OTPUI[aTeNTbHBIX 3IEMEHTOB.

13. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JBYHAIIPAaBIIEHHBI CITHCOK Ha OCHOBE JaHHOMH ITOCTeJoBaTelbHOCTH. Haiith
KOJITYECTBO TTOBTOPSIFOIIIXCS AIEMEHTOB.

14. JlaHa  TIOCIIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh JABYHAIIPABIEHHBII CITHCOK Ha OCHOBe JaHHOI ITOCTeJoBaTelbHOCTH. Haiith
KOJIMYECTBO HETIOBTOPSIOIINXCS YETHBIX AIIEMEHTOB.

15. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIEM.
CdopmitpoBaTh  ABYHAIIpPaBIEHHBIH CIIMCOK Ha OCHOBE JAHHOIM TIOCIENOBATEIbHOCTH.
YHOPSIOUNUTE ATTEMEHTHI CITHCKA IO YOBIBAHHUIO.

16. JlaHa  IIOCIIENOBATENFHOCTh  IENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmipoBaTh AByHAITpaBIeHHbIIT CITMCOK Ha OCHOBE JAHHOI ITOCIIEOBaTEMbHOCTH. [Ipoxoms
CIIMCOK CJ€Ba HAIPaBO, IIOCIE KaXJOro BTOPOTO 3JIEMEHTa JOOAaBHTH 3IIEMEHT, 3HAYeHHE
KOTOPOr'0 €CTh PA3HOCTh JBYX IMPEABIIYIIHX 3JIEMEHTOB.

17. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh ABYHAIIPaBIEHHBIH CITHCOK HAa OCHOBE JTAHHOIT ITOCTIE[OBATEIIBHOCTH. Y IAITh H3
CITHCKA BCE IIEMEHTHI C HEUETHBIMH 3HAYECHISIMIL.

18. JlaHa  TIOCIENOBAaTENPHOCTh  IENBIX  YHCEN, OKAHYMBAIOINASICA  HYIEM.
CdopmipoBaTh JIBYHAIIPaBIEHHBIH CIIHCOK Ha OCHOBE JAHHOI TIIOCIENOBATEIbHOCTH.
OmnpeQennTh, ECTh JIH B CITHCKE JIBa PABHBIX 3JIEMEHTA, PACIIONOKEHHBIX Ha JHAMETPE KOJIBIIA.

19. JlaHa  IIOCIIENOBATEFHOCTh  IENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmrpoBaTth OJIHOHAIIPABJIEHHBIT  KOJBIIEBO CIIHCOK  Ha OCHOBE  JTAHHOM
TIOCIIEJOBATETbHOCTH. OIpe[eNnTh, MOKHO I Pa3lelHTh CIIHCOK Ha JBE YacTH C PaBHBIM
KOJIITYECTBOM AIEMEHTOB TaKHX, YTO CYMMBI HX 3JIEMEHTOB PaBHBL.

20. JlaHa  TIOCIENOBATENFHOCTh  I[ENBIX  YHCEN, OKAHYHBAIOINASICS  HYIIEM.
CdopmipoBaTh OJHOHAIIPABJIIEHHBIT  KOJIBIIEBOHI CIIMCOK  HAa  OCHOBE  JaHHOH
MocleJoBaTelbHOCTH.  Halith B cImicke ~ HamOonee  JUIMHHYIO — BO3PAacTalOIIYIO
TIOATIOCIIEIOBATEIBHOCTb.

21. JlaHa  TIOCIENOBAaTENPHOCTh  LENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmirpoBaTh JBYHAIIPABIEHHBII KOIBIIEBOI CITMCOK Ha OCHOBE JAHHOII MOCIIeI0BaTETbHOCTH.
Haiitu B criicke HanGonee JUIMHHYIO CHMMETPHYHYIO ITOIIOCTIEL0BATEIBHOCT.

22, JlaHa  TIOCIIENOBAaTENPHOCTh  I[ENBIX  YHCEN, OKAHYMBAIOINASICA  HYIIEM.
CdopmirpoBaTh JABYHAIIPaBIEHHBII KOIBIIEBOI CITMCOK Ha OCHOBE JAHHOI MOCTIeIOBATEIbHOCTH.
Haiiti B crincke HanOollee JUIMHHYIO IIOJIIOCHENOBATENBHOCTH, COCTOSIIMYIO H3 BJIEMEHTOB C
HEYeTHOI CyMMOIT IIH}P.

23. JlaHa TOCIeIOBaTENbHOCTh I[ENBIX YHCENl, OKAHYHBAIOIIAscsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPAaHEHHS JaHHOH IOCIeA0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
norcka. Hamicats QpyHKIHIO, KOTOpPask HAXOAHT HAHMEHbBIINI YeTHBII IeMeHT JIepeBa.



24. JlaHa TOCHeOBaTEeNbHOCTh I[ENBIX YHCENl, OKAaHYHBAIOIMascsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTN3aI[HI0 XPaHEHHS JaHHOH ITOCTIe0BATENFHOCTH B BHIE JiepeBa ABONYHOIO
TIOMCKa. 3aMeHUTh YeTHBIE AIIEMEHTHI JlepeBa HyIIEM.

25. JlaHa TOCIIeIOBaTeNbHOCTh IENBIX YHCENl, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOTPaMMHYIO PEaTN3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BATENHOCTH B BHE JepeBa ABOHYHOIO
norcka. Hamucats pyHKIIIO, KOTOpask BRIBOAUT Ha SKPaH IEeMeHTH H3 BCeX JTIHCThEB JIepeRa.

26. JlaHa TOCIeIOBaTeNbHOCTh IENBIX YHCENl, OKaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPAaHEHHS JaHHOH IOCIeA0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
norcka. Harmicath (pyHKIIFO, KOTOpask onpelensieT ITyOHHY (YPOBEHB) 3aJaHHOTO SIeMeHTa
JepeBa, HH(OPMAI[HOHHOE TTOJIe KOTOPOTO PaBHO 3a/IaHHOMY 3HAUEHHIO, H BO3BpaIaeT —1, eci
TaKOI'O AIIEMEHTa HeT.

27. JlaHa TOCIeIOBaTEeNbHOCTh I[ENBIX YHCENl, OKAHYHBAIOIIAscsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPAaHEHHS JaHHOH IOCIeA0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
norcka. Hamrcath QpyHKI[HIO, KOTOpPas HAXOMHUT IIYOHHY JepeBa.

28. JlaHa TOCIeIOBaTeNbHOCTh IIENBIX YHCENl, OKaHYHBAIOIIascsad HyleM. Harmcats
MIPOTrPaMMHYIO PEATH3aI[HI0 XPaHEHNS JaHHOH ITOCIeA0BaTENbHOCTH B BHIE JepeBa ABOHYHOTO
morcka. HammicaTh QyHKIRIIO, KOTOpas MO 33aHHOMY YHCITY n OIpefelseT KOIMHYeCTBO Beex
BEPIINH, HaXOJSIINXCS Ha YPOBHE ¢ HOMEPOM h B JIEPEBE.

29. JlaH oHOMepHBIIT MaccHB. OTCOPTHPOBATh MACCHB, HCITONIB3Y S IEPEBO JBOHYHOIO
TIOHCKA.

30. JlaHa 1mocne10BaTeIbHOCTE CHMBOJIOB. OIPEIeNHTh YacTOTY BXOXKACHH A KaKIOTO
N3 CHMBOJIOB B ITOCIIE[IOBATEIIbHOCTD, HCIIONB3YS IEPEBO JBOMYHOTO TIOUCKA.

31 JlaHa TOCIeIOBaTENBbHOCTh IENBIX YHCENl, OKAaHYHBAIOIIascsad HyleM. Hammcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHHUS JaHHOH ITOCTIe0BATENFHOCTH B BHIE JiepeBa ABONYHOIO
TOHCKa. BEIBECTH KOMITYeCTBO BEPIIHH JIEpeBa, 3HaUYeHHE KOTOPBIX HE KPaTHO 33aJaHHOMY YHCITY
K.

32. JlaHa TOCIeIOBaTEeNbHOCTh I[ENBIX YHCENl, OKAHYHBAIOIIAscsad HyleM. Harmcats
MPOTrPaMMHYIO PEaTH3aI[HI0 XPaHEHNS JaHHOH ITOCIe0BAaTENbHOCTH B BHIE JiepeBa JBOHYHOTO
norcka. HaliTH cymMMy HEYEeTHBIX 3HAYEHHI BCEX JIHCTHEB JEPEBA.

33 JlaHa TocCIeJOBaTeNbHOCTh IIENBIX YHCEN, OKAaHYHBAIOIIascsad HyleM. Harmcats
MPOTrPaMMHYIO PEATH3aI[HI0 XPaHEHNS JaHHOH ITOCTIe0BATENbHOCTH B BHIE JepeBa ABOHYHOTO
TIOHCKA.

34. Pammoreneckor meITaeTcs MOITy4aTh M aHAM3HPOBAaTh CHIHAIBI U3 KocMoca. Bee
CHTHAIIBI TIPEACTABISIOTCA B BHJIE BEI[ECTBEHHOIO HEOTPHIIATEIIBHOIO YMCIIa H COXPAHSEOTCS
MOCTIEIOBATEIbHO B TEKCTOBOM (haitme. XapaKTepHCTHKOI ONpeAeleHHOro pailoHa KocMoca
CUHTAETCS 4YHCIO, PABHOE MAKCHMAIbHOMY IIPOM3BENEHHIO, KOTOPOE MOXKHO ITONYYHTb,
TepeMHOKas 3HaYeHH CHTHAJIOB, IIPHXOASINIX H3 3TOr0 paiioHa. To ecTb TpedyeTcs BrIOpaTh
TaKOe€ HEITyCTOE€ IMOAMHOXKECTBO CHTHAJIOB (B HETO MOXKET BOHTH KaK OJ[MH CHTHal, TaK H BCE
TIOCTYIIHMBIIHME CHTHAJBI), IPOH3BEAECHHIE 3HAYEHHII Y KOTOpPOro OYAEeT MaKCHMAaIbHBIM. Ecim
TaKUX TIOJMHOKECTB HECKOJBKO, TO BRIOpPAaTh MOKHO Jt00oe M3 HuX. Harmmmite mporpammy,
KoTopas OyJleT oOpabaThIBaTh Pe3yIbTaThl SKCIIEPHMEHTA, HAXOA s HCKOMOE ITOIMHOKECTBO.

35. @aiin comepKHUT TeKeT 3akmmHaHHA. ['appu [ToTTepy HyXHO 3ammidpoBaTh €ro
cremayroinuM odpasom. B kaxkioM a03aile ['appH cHayana OIpeAersieT KOIMYeCTBO OYKB B CaMOM
KOPOTKOM CJIOBe, OOO3HAYHMB ITOTydyeHHOe 4Hciio uepe3 K. 3areM OH 3aMeHSET KaXOyro
aHTTIHIICKYIO OYKBY B 3aKITHHAHHH Ha OYKBY, CTOSIIYIO B aHTTIHIicKOM andaBuTe Ha K OyKB paHee
(a1paBUT cuHMTaeTcs IUKIHYECKHM, T. €. Tepell OYKBOit A cronT OykBa Z), OCTaBHB JApPYTHE
CHMBOJIIBI HEM3MeHHBIMH. CTpOYHBIE OYKBBI IIPH 3TOM OCTAFOTCS CTPOYHBIMH, a IIPOITHCHBIE —
npormcHeIMH. Harmcats nporpammy it ['appu [ToTTepa, KoTopast 6yAeT BEIBOJUTH B (aiiil TeKcT
3aITM (pPOBAHHOT O 3AKITHHAHH L.

36. @ailll COEPAKUT PE3YIIbTaThl TOIOCOBAHNS H30HpaTelel 3a HECKOIBKO ITapTHiL, B
BHJIE CITHCKa Ha3BaHMIl JaHHBIX MapTHil. B Kaxoit cTpoke (aiina 3armicaHo Ha3BaHHe ITapTHH, 3a
KOTOPYIO IIPOrOJIOCOBAN JaHHBIH H30HpaTens. Ha3zBaHHe MMapTHH MOXKeT cojep:kaTbh OYKBBHI,



HQPHI, Mpobebl U MPOYHe CHMBOIBL. KoOMHYyecTBO MapTHil ONMpejensdeTcss Ha OCHOBE JaHHBIX
¢aitnma. [IporpamMmma IONMKHAa BBIBECTH B BBIXOAHOH (ailll CIIICOK HasBaHMII BceX ITapTHii,
BCTPEYAOIINXCS B HCXOIHOM CITHCKE, B TOpSIKE YOBIBAaHH S KOIHYECTBA FOJIOCOB, OTZAAHHBIX 3a
3Ty nmapTHro. [1pH 3T0M Ha3BaHNE KaX[OI TApTHH JOIKHO ObITh BBIBEIEHO POBHO OJMH Pa3, BHE
3aBHCHMOCTH OT TOT'O, CKOJIBKO I'OJIOCOB GBIJIO OTAAHO 3a JAHHYIO TTAPTHIO.

37. BxomHoi (aitn cofepkHUT TeKCT, B KOTOPOM HYKHO 3aIlH(pOBaTh BCe aHITIHHCKHE
crmoba. Kaxkmoe cioBo mudpyeTcs: ¢ ITOMOIBIO IHKITHYECKOrO CIBHIA HA JUIMHY 3TOTO CIIOBA.
Hamprumep, ecim myrHa crioBa paBHa K, kKaxkas OykBa B CIIOBE 3aMeHSeTCS Ha OYKBY, CTOSIIYIO B
aHTIHiicKoM andaBuTe Ha K 6yKB gamblie (amdaBUT cuMTaeTCs IMHKITHYECKHM, T. €. 3a OYKBOI Z
crour Oykea A). CTpouHele OYKBBI IIPH STOM OCTAIOTCS CTPOYHBIMH, a IIPONHCHbBIE -
npormcHbIMH. CHMBONBI, He SBISIONIMECS aHTIMIICKHMMH OyKBaMH, HE H3MEHSIOTCS.
3arnmipoBaHHBII TEKCT Pa3sMeCTHTh B BRIXOIHOM (aiine.

38. Kaxmas 3amice BXOAHOrO (haiina COmepKHT TOCIEA0BAaTEIbHOCTh CHMBOJIOB.
Harmmcats nporpammy, KOTopas ONpeAersieT, eCTh JIM B 3TOH ITOCIIe0BATeIbHOCTH JeCITHYHBIE
udpsl, 1 hopMUpyeT HAHOOIBITEE YICIO0, KOTOPOE MOKHO COCTAaBHTh M3 ATHX I dp. Bexyrmx
HYIIeH B yuclie ObITh HE JOIDKHO (3a MCKITFOYeHHeM yHcia (), 3aImick KOTOPOTO COMEPAKUT POBHO
omuy 1mdpy). Ecmm mudp HeT, mporpaMma JOMKHA BBIBECTH B BBIXOTHOI (aitm cooOIreHme
«NOw», a eciH ecTh — IOIy4eHHOE YHCIIO.

39. JlaH IIeTIOYHCIEeHHBIH BeKTOpP pasMepa N. VYBEIHYHTh Bce YETHBIE YHCIIA,
coJiep KaIlrecs B BEKTOPE, Ha HCXOJHOE 3HAUEHHE IIePBOI0 YETHOr O YHcia. ECIIH YeTHbIE YHcTIa
B BEKTOPE OTCYTCTBYIOT, TO OCTaBHTh BEKTOP O3 M3MeHEHHUH.

40. Jan Bextop A paszmepa N u 1emsie ynena K u L (1 < K < L < N). [IepecraBurs B
0OpaTHOM IIOPSIIKE IEMEHTHI BEKTOPA, PACIIONOKeHHbIe MeXkay AnmeMeHTamu A[K] n A[L], He
BKITFOYAS 3TH 3JIEMEHTHL.

41. JlaH 1ieTTOYMCIIeHHBIN BeKTop pasMepa N. YIalIuTh U3 BEKTOpPa BCE BIIEMEHTHI,
BCTpevaroImyecss Oollee OJHOTO pa3a, M BBIBECTH pa3Mep IIONYYEHHOIO BEKTOpa M €ro
COJIEPKIMOE.

42, Co3gaTh MHOKECTBO YHCEN (set <int>), 3amucarh B Hero 20 pa3IHYHBIX YHCEIL, a
3aTeM YJAIUTh U3 MHOXeCTBa Bee umncna 6obine 10.

43, CozgaTe chnoBaph (map <string, string>), 3aHECTH B HETrO JAECATh 3alHCEH II0
NpHHIMITY «DamMimis» — «MMs», Tocte 4ero MpoBepHTE, CKOIMBKO JIOAEH HMEIOT COBITA AFOIHE
C 3aJJaHHBIM FMSI WIIH (paMIITIHIO.

44, Cozgars chnoBaph (map <string, string>), 3aHECTH B HETrO JECATh 3allHCeH II0
NPpHHIMITY «DaMitis» — « UMs». Y IalmnuTs U3 cloBaps IOIeH ¢ ITOBTOPSIOIINMICS HMEHAMH.

45. JaH HaGop LENBIX YHCEN C YETHBIM KOIIHMYECTBOM AIIEMEHTOB. 3allOTHHTh BEKTOP
V HCXOMHBIMH YHCIAMHI H BRIBECTH BHaYalle BTOPYIO IOJIOBHHY 3JIEMEHTOB BeKTopa V, a 3aTeM
TIEPBYIO TIOJIOBHHY (B KaXK[OI1 TIONIOBHHE TTOPSOK 3IIEMEHTOB HE H3MEHSTH ).

46. Jan HaOOp LETBIX YHCETI ¢ YETHBIM KOJMYECTBOM BIIEMEHTOB. 3allONIHUTH JAeK D
HCXOJIHBIMH YHCIIAMH U BBIBECTH IEPBYIO TIOJIOBHHY 3IIEMEHTOB Jieka D B oO6paTHOM ITOpSIKe, a
3aTeEM — BTOPYIO IOJIOBHHY (TaKXe B 0OOPaTHOM ITOPSIKE).

47. JaH HaOOp LENBIX YHCENl, KOIMUYECTBO KOTOPHIX AEINTCS Ha 3. 3allOMHUTH CITHCOK
L mcxXOAHBIMHI YHCITAMH H BBIBECTH BHavalle IIEPBYIO TPETh JIEMEHTOB cImcKa L B MCXOZHOM
TIOPSIZIKE, 3aTeM BTOPYIO TPETh 3JIEMEHTOB B OOpaTHOM IOPSIKE, a 3aTeM IIOCIIEIHIOI0 TPETh
(Takxe B OOpaTHOM TIOPSIKE).

48. JaHa crpoka. M3 Bropoit ITOJIOBUHBI KaKIOH CTPOKH YIAIHTh BCE «.».

49, JaHa crpoka. Ecimi yiiHa cTpOKH YeTHA, TO BCTABHTH B CEPEAMHY CTPOKH IEPBBIH
CHMBOIL

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

51. JaHa cTpoka S. UCKITIOUHUTh H3 CTPOKH I'PYIIIBI CHMBOJIOB, PACITOIOKEHHBIE MEKITY
ckoOkaMH ( , ). CaMH CKOOKHM TOXe JOIDKHBI ObITh MCKIFOYEHHI. [Ipeirionaraercs, 4To BHYTPH
Ka’KJ[0i ITapbl CKOOOK HET APYTHX CKOOOK.



52. JanHa crpoka. Ecinu OykBa «a» BXOIUT B IIEPBYIO IIOJIOBHHY CTPOKH, TO BCTaBUTH B
HavaJlo CTPOKH «abc», HHAaYe YIAIIHTh ITEPBBIH CHMBOII CTPOKH.

53. JlaH CBS3aHHBII HeOpHEeHTHPOBAHHBIN HarpyKeHHBIT rpad. Haliti aBe Hanbomnee
yZAaJleHHbIEe BEPIIHHEL.

54. JlaH CBS3aHHEII HEOPHEHTHPOBaHHEIT rpad. OnpeleanTh, eCTh JIH B HEM I[HKI.

55. JlaH CBSI3aHHBIIT HEOPHEHTHPOBAHHBII HarpyKeHHBIT rpad. Haiitn Kparyaiiiee
paccTosIHHE MeXIYy BCEMH IapaMH BepIMH. J[aH CBSB3aHHBIH OpPHEHTHPOBAHHBIIT TIpad.
OnpefemiTh, OMMCHIBAET JIH JJAHHBIH I'pad) OTHOIIEHHE YaCTHYHOTO MOPSIKA.

56. JlaH CBSI3aHHBIIT OpHEHTHPOBAaHHEBIH I'pad. OIMpelenHTh, OMHCHIBACT IH JaHHBIT
rpad OTHOIIEHHE THHEHHOT O TIOPSIIKa.

57. JlaH HeopHeHTHPOBaHHLIT Ipad. HaliTH KOMITOHEHTY CBSI3aHHOCTH ¢ HAHOOIBITIHM
KOJIIYECTBOM BEPIIIHIH.

3avYeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJdbl s NPOMEXKYTOYHOH AaTTecTaluH
(3K3aMeH/3a1er)

BOH])OCI)I JJIA MOATOTOBKH K 3K3aMEHY

Crioco0Bl OpraHH3aIH PacIIPeIeTIeHI S TAMATH

JuHamMITYecKHe CTPYKTYPBI JAHHBIX

Krnaccuduxariis THHAMIYeCKHX CTPYKTYP JaHHBIX
OmHOHATIpaBIIeHHBIE (OIHOCBSI3HBIE) CITHCKI

BcraBka 31eMeHTa B OTHOHAIIPABIEHHBIN CITHCOK

YnaneHune 31eMeHTa H3 OJHOHAIIPABIEHHOTO CITHCKA
JIByHaIIpaBIIeHHBIE (JIBYCBS3HBIE) CITHCKH

YnaneHue 311eMeHTa H3 ABYHAIIPABIEHHOT O CITHCKA

BcraBka 31eMeHTa B IBYHAIIPaBJIEHHBI CITHCOK

PexypcHs B CBSI3HBIX CITHCKAX

Komns1ieBbie criicku

Crexu

Peami3aifis creka ¢ TOMOIMIBIO OJJHOMEPHOI O MacCHBa

Peami3aifis creka ¢ ITOMOMIBIO JHHAMHYECKHX CTPYKTYP JAaHHBIX
Ouepemu

Peamm3aipis ouepe i ¢ ITOMOIIBIO OJJHOMEPHOTO MACCHBA
Pearm3aipis ouepe iy ¢ ITOMOIIBIO JUHAMHYECKHX CTPYKTYP JAaHHBIX
HepeBbst. OCHOBHBIE TIOHSITHSI

BrunapHbie AepeBbs. Kitaccndukaliisg OHHAPHBIX JepeBbEB

OOXOJIbI IEPEBLEB

JlBomiHOEe AepeBo noncka. [loctpoeHue.

[Toroxu BBOJIa M BEIBOJIa. CTaHIapTHBIE TTOTOKH B C++.

23. BazoBwlit (ailIoBHIi BBOJ H BEIBOA. BydepH30BaHHELT BEIBOJ

24. PexmMbl OTKPHITHS aitmor. DaitnoBklit ykazaremns. [Tpsmoit focTym k daiizam
25. CranpaprHas Ooubnuoreka 1madinoHoB (STL)

26. Kmacc string. OcHOBHBIE (DyHKIIHI

27. KonreriHepsl. OCHOBHBIE TTOHSTHS. BHJIBI KOHTEIHEPOB.

28. Hrepatopsl. OOBSBIIEHIE H UCIIOIB30BaHHE HTEPAaTOPOB. IIpsMbIe 0 OOpaTHBIE HTEPATOPHIL.
29. Konrefinep vector. OCHOBHBIE (PYHKIHH PabOTEHI ¢ vector

30. Konreiinep deque. OcHOBHBIE (DYHKIIHH PaGoTHI ¢ deque

31. Konretinep list. OcHOBHbIE QyHKIRH paboTHI ¢ list

32. Konretinep forward_list. OcHOBHBIE pyHKIIIH padoTHl ¢ forward_list
33. Konreiinep stack. OcHOBHBIE (YHKIMH paboTHI ¢ stack

34. Konretinep set. OCHOBHBIE (YHKIIMH pabOTHI C set
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35. Konreiinep map. OcHOBHEIE (DYHKIMH PabOTHL ¢ map

36. I'padrl. OcHoBHBIE TIOHSTHS. CITOCOOH! ITpe/icTaRIeHNn s rpada

37. I'padsl. ITouck B rTyOHHY

38. I'padsl. IToHck B HIMPHHY

39. AmroputM J[elKCTphl

40. Amropurm Ornoiiga

41. IlocTpoeHHe MHHHMAIBHOIO OCTOBHOTO JiepeBa. AITOpuTM Kpackama
42. IlocTpoeHHe MUHHMAIBHOIO OCTOBHOTO JiepeBa. AnroputM [ Iprma

4.2 Meroanieckne MaTepHAJIbl, ONpedesiionie nMponeaypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABLIKOB H (HIH) ONBLITA [JefTeJbHOCTH, XAPAKTEPH3YHOIINX 3TaNbl
¢gopMHpOBAHNSA KOMIIETEHIIHI

Meroauueckie peKOMEHJANHH, oNpede/siolliHe MNpoHeIypPbl  OIeHHBAHHA
BBINOJTHEHHS KOHT POJIbHbIX 3212 HHil:

3ajaHie CYNTAETCS BBITOTHEHHBIM ITPH BBIITOTHEHHN CIEIYFOIIX Y CITOBHIA:

- IIpeIOoCTaBIIeH HCXOAHBIH Ko Ha C++ B cpefie Visual Studio

- IPOIEMOHCTPHPOBaHa Pab0TOCIIOCOOHOCTD ITPOT PaMMBI

- CTYZIEHT ITIOHMMaeT HCXOIHBIH KOl H OTBEYaeT Ha BOIPOCHI 10 er0 OpraHH3aIlHH.

MertoauuecKkme PEROMEHIAINH, ONIPEAC/IHIONTNE NMPOLEAYPhI OIMCHHBAHHA HA 3a4eTe:

[Tporemypa MpoMeXKyTOYHOH aTTeCTAllMH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHIEM o
TEKYIIEM KOHTpOIIE M ITPOMEKYTOUHOH arTecraimu oOy4darormuxcss PI'BEOY BO «Kyol'Y».
Wtororoit Qopmoit KOHTpolnsS cPOPMHPOBAHHOCTH KOMIIETEHIMII Yy OOYYaroluxcs IO
JTUCIUTLIINHE SBIBIETCS 3a4eT M AK3aMeH. CTyJIeHTH 00s3aHbI ITOYYHTh 3a4eT B COOTBETCTBHH C
pacrmcanieM U yuyeOHbIM 1u1aHOM DOC ITpoMeKYTOYHOM aTTeCTAIMH COCTONUT M3 KOHTPOIIBHBIX
3alaHUH U 3aJaHI U1 CAMOCTOSITEIIbHOM paOOoTHI.

3ayer MO MAHCIMIDIMHE IIPecHeAyeT Ielb OLEHUTh padoTy CTyAeHTa, IONyYeHHe
TEOPETHYECKHX H MPAKTHYECKUX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBIIIUIEHHUS,
NpHOOPeTEHHE HABBIKOB CAMOCTOSTEIbHOH PaOOoThl, YMEHHE IIPHMEHSTH ITOTYYeHHbIE 3HAHN S I
PEIIeHN S TPaKTHYeCKHX 3az[a4.

Pesynprar cmaun 3aueTa 3aHOCHTHCS IIPENIO/[aBaTENIEM B 3K3aMeHAI[HOHHYIO BEJOMOCTh U
3aUETHYIO KHHKKY.

O1eHHBaHNE YPOBHA OCBOEHHS AHCHHIUIMHBL OCHOBBIBAE€TCS Ha KAUYECTBE BBIIOITHEHHS
CTYJISHTOM TECTOBBIX 33JaHHI, KOHTPOJIbHBIX 3aJaHHI H 3aJ[aHHI IS CaMOCTOSTEIBHOIT paGOTHI.

Kputepun oneHKH:

Onenka
He 3auteHo 3adreHo
® ©CIM CTYJIEHT IPABHIILHO PENNUI MeHee ® ECIIH CTYJEHT MpPaBIWIbHO permn 70
70 % 3ajgay H/MIM  HEe  HMeeT % 3amay, NMeeT IIPeICTaBIIEHHE KaK
MPeACTaBIEHNE KaK pelllaTh OCTallbHbIE pelaTh OCTaIbHbIE 3aJauH
3a7[aun

Meroauueckne PEROMEHIAINHA K CIa4e SKi3aMeHa



[lponemypa mpoMeKyTOUHOH AaTTECTAllHH IIPOXOAHMT B COOTBETCTBHH ¢ llomokeHmem o
TEKYIIEM KOHTPOJIE U IPOMEKYTOUHOM arTecTaluy obydarormuxcsa OI'EOY BO «KyoI' V.

TexyIHit KOHTPOIb YCIIEBAEMOCTH CTYIEHTOB IIPOBOJIUTCS B I[EISIX COBEPIIEHCTBOBAHUA U
HEIIPEPBIBHOIO KOHTPONS KauecTBa 00pa30BaTENLHOTO MIPOIECCa, IIPOBEPKH YCBOEHH S Y1eGHOTO
MaTepHala, akTHBH3AIMH CaMOCTOSTEIIBHON PaboThl CTYJEeHTOB, CTHMYIIHPOBAHHS X Y4eGHOI
pabotsl, obecrieyeHHs 3(h(PEeKTHBHOCTH 0GpPa30BaTEIBHOIO MPOIlecca, MPeAyITpPekKIeHHS PHCKOB
OTYHCIIEHUS CTYJIEHTOB.

Tekyluii KOHTPONb 3HAHHI CTYJEHTOB OCYIIECTBISIETCS IIOCTOSHHO B TEYEHHE BCETO
ceMecTpa.

BHUIbI TEKyIEro KOHTPONS: YCTHBIH (IIMCBMEHHBIHM) OINPOC Ha 3aHATHIX; IIPOBEPKA
BBHITIOJIHEHUS JOMAINHUX 3aJaHHil; IIPOBEJeHHe KOHTPONBHBIX PaloT; OIleHKa aKTHBHOCTH
CTYJIEHTA Ha 3aHATHIL.

IIpn oTcyTCTBHH 3a4eTHON KHIKKH Y CTYJEeHTa SK3aMeHaTop He MMeeT IIpaBa IPHHHMATh Y
HEro 3auyeT/3K3aMeH. TakoH CTYAEHT CcYHTaeTcs He SIBHBIINMCS Ha 3ader/>k3aMeH. B
HCKIFOYNTENBHBIX CIy4asX, Ha OCHOBAaHHH PACIIOpSDKEHHS JleKaHa ITPENofaBaTelb MOXKET
JIOITYCTHTH CTYJIEHTa K 3a4eTy/3K3aMeHy IPH HaITHYHH JOKYMEHTA, YIOCTOBEPSIOIIETO JITYHOCTD.

B 1ems1x 00BeKTHBHOT O OIL[EHHBAHH I 3HAHHIT BO BPEMSI ITPOBEEHH S 3a4ETOB H 3K3aMEHOB HE
JIOITyCKaeTCs HAIIMYHE Y CTYAEHTOB ITOCTOPOHHUX IPEAMETOB H TEXHHYECKHX YCTPOHCTB.

CTyZeHTy, HCIIONB3YIOIMIEMY B XOJe 3K3aMeHa Hepa3pellleHHble HCTOYHHKH H CpPEeACTBa
TONTy4YeHH ST MH(OPMAI[HH, BBICTABIISETCS HEYAOBIETBOPHTENbHAS OllIEHKA, H OH YAalseTcs H3
ayTUTOPHH.

Bo BpeMd 3K3aMeHa CTYAEHTHI MOI'YT IOJIb30BAThCS YTBEPKIECHHON padoveil Impor paMMOH
y4eOHOH AUCHHMIUINHEL, KOTOPas JO/KHA OBITh B HAIMYMHU Ha SK3aMeHe, a TaKKe ¢ pa3pereHus
SK3aMeHATOpPa CIIPABOYHOI IUTEPATYPOH H JPYTHMH ITOCOOH SIMH.

CTyIeHTHl, HapyIIarOIHe IIPaBIUIa TOBEJECHHUS IIPH IPOBEAESHHH 3a4eTOB M HK3aMEHOB,
MOT'YT OBITH HE3aMEeAJIHTEIBHO YAAIEHB U3 ayAUTOPHH, K HUIM MOTYT OBITh IIPHMEHEHBI MEPHI
JTUCITUTUIHHAPHOT O BO3IEHCTBH L.

Ha 3auyere/sK3aMeHe MOT'YT IIPHCYTCTBOBAThH PEKTOP, IPOPEKTOP 10 YueOHOM padoTe, JeKaH
dakynpTeTa, 3aBeAyrommit kKademapoit, koTopas obecrieunBaeT YUeOHBIH Ipoliecc IO JTaHHOI
quciurumHe. [IpHcyTCeTBHE Ha SK3aMeHaX U 3aueTax IMOCTOPOHHHUX JHi| &3 pa3peleHus peKTopa
WU TIPOPEKTOopa 1o y4eOHOoM paboTe He JOITYy CKaeTCs.

[Tocne mpocynBaHus TEKIHH PEKOMEHIYETCS BRIIIOTHUTE YIIPaKHEHH S, TIPHBOIIMBIE B
JEKINH JUISI CAMOCTOSTEIBHON Pa0bOTHL, a TaK/Ke BRITIOJHHTH Ha KOMITBIOTEPE € HCIIOIIb30BAaHHEM
cpemsl Visual Studio 3aaun, IIpHBOIMMBIE B JIEKITHH B KaUECTBE IIPHMEPOB.

Ilpp camocrosTenmpHOII paboTe CTYAEHTOB HEOOXOMUMMO H3YYHTh IJIHTEPATYPY,
NIPHBEIEHHYIO B TEPEYHSX, JJIS OCMBICIIEHHS BBOAMMEBIX IIOHSTHIL, aHaIH3a IIPEI0OKEHHBIX
MOAXOA0B H METOAOB Ppa3pabOTKH ITapalllIeNIbHBIX IIporpaMM. PazpaGaThiBasi pelieHHe HOBOM
3alayll, CTYJAEHT JOIDKEH YMETh BBIOpaThb METOHBI PEIIEHHS 3aJlaud C YYEeTOM IIeTIeBOMH
arrapaTHOit T1aT(OpPMBI, IIPOBOAUTE OTIAAKY H ITPO(PITHPOBAHIE ITPOrPAaMMBI Ha SI3bIKe C++.

B kauyecTBe cHCTEM IPOrPAMMHPOBAHHSA IS PEIeHUS 3aJa4 M H3YYEeHHS MeTOJOB U
AJITOPHTMOB, TIPHBEIEHHBIX B JEKIIX, PEKOMEHIYETCS HCIIOIb30BaTh HA IIPAKTHYECKHX
3aHATHSX U TIPH CaMOCTOSTENBHOI paboTe CTaHHAPTHYIO pealH3alfio s3bika C++ B CBSI3KE CO
cpenoi pazpabdorku Visual Studio.

Mertoanyieckne pexoMeHJAIIN, oNpeeisiioNie NpoeIyPhl OLEHHBAHNA HA YK3aMeHe:

Kpurtepnn oneHnBaHNA M MIKAJIA OHEHKH K3aMeHa

Omnenka Kpurepnn BbICTAB/JIEHH S OLIEHKH

JlaH pa3BepHYTHII OTBET Ha ITOCTABIIEHHBIE BOITPOCHL.
Marepran H3I0KeH I10cHeJ0BaTeNbHO. IMeroTCsI TOrHYHbIE H
«OT1myHO» apryMeHTHPOBAaHHBIE BBIBOJIEI.

B TeueHHH ceMecTpa CTYJIeHT IpaBHiIbHO penmut 80 % 3amad,
HMEET IPEACTABIIEHHE KaK PENIaTh OCTAIBHBIE 33 Jaul




JlaH pa3BepHYTHII OTBET Ha ITOCTABIIEHHBIE BOITPOCHL.
Marepran H37I0KeH B L[EIIOM TIOCIIe0BaTENBHO. MMeroTcs
«Xoporo» JOTHYHBIE H aPTYMEHTHPOBAHHBIE BHIBOIHL.

B TeueHHH ceMecTpa CTYJIEHT IpaBHiIbHO penmul 70 % 3amad,
HMEET IPEACTABIIEHHE KaK PENIaTh OCTAIBHBIE 33 Jaul

OTBET Ha BOIIPOC He SBILIETCS IMOTHBIM. Marepnal H3I10kKeH
HETIOCTIEI0BATENbHO. BEIBOJIBI HE apTyMEHTHPOBAHHI.

B TeueHmH ceMecTpa CTYIEHT IpaBHIbHO pernrt 60 % 3amad,
HMEET IIPEACTABIIEHHE KaK PENIaTh OCTATBHBIE 33 Jaul
OOy4aroruiics He 3HaeT 3HAUUTEIBHON YacTH IPOrPaMMHOLO
MaTepHaa, JOIyCKaeT CYIIECTBEHHBIE OIMMOKH.
«Hey1oBIIeTBOPUTENBHO» | B TeueHHH ceMecTpa CTYIEHT IPaBHIIbHO perrit MeHee 70 %
3ajlay M/IUTH He UMEET Mpe/iCTaBIeHHe KaK PEIlaTh OCTAJIbHEIE
3afiaun

<<V,I[0BJI6TBOPI-IT€J'JI>HO>>

OlleHOYHbIE CpEeACTBA JUTSI HHBAMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MO’KHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHAMBHYATbHBIX TICHXO(PHU3HYECKIX 0COOEHHOCTEH.

— IIPH HeOOXOAMMOCTH HHBAIIHIAM H JTHI[aM C OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3]IOPOBbSI
MIPeIOCTABIISIETCS NOMOMHNUTEFHOE BPpeMsI TSI MTOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHN TIPOLIEAYPHI OIIEHHBAHHS PE3YIbTaTOB OOYUEHH S HHBAIMIOB H JIHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeIyCMATPHBAETCS HCIIONMb30BAHIE TEXHITYECKIX
CPeACTB, HEOOXOMMMBIX HM B CBSI3H C HX HHAHBHIYAIBHBIMH OCOOEHHOCTSIMH ;

— IIPH HEOOXOAMMOCTH 1T 00YYArOIMXCS ¢ OrPAHIYEHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
H HHBAIMJOB IPOIeAypa OlEHHBAHMUS Ppe3yIbTaTOB OOYYEHHSI 110 JUCHHMIUIHHE MOXKET
MTPOBOJUTHCS B HECKOIBKO 3TATIOB.

[Iporeaypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBATHAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI TI0 JUCIHIUTHHE TPelycMaTpHBAET MpeocTaBIeHHe HH(pOpMaIHi B
dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3JJ0POBbS H BOCITPHUSITHS HH(OPMAIH:

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHH ST

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIbHOTO arlapara:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

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

5. IlepeveHn yueOHOI JUTEPATYPbl, HHPOPMAHOHHLIX PECYPCOB H TE€XHOJIOTHil

5.1 OcHoBHas1 JIATEPATYpA:

1 KoHogpa, E. A. AITOpHTMSEI 1 ITporpamMmMel. A3b1K C++ : yaeOHOe ITocoOue IS By30B
/ E. A. KonoBa, I'. A. [lomnak. — 6-e u3g., crep. — CaHkr-IleTepOypr : Jlans, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — Texkcr : »neKTpoHHSBIN // JlaHb : 3IEKTPOHHO-OHOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/176900 (nara oSparuenus: 08.06.2025). — Pexam
JIOCTyTIa: U1 aBTOPH3. TIOIb30BaTENEH.

2. Ornesa, M. B. IIporpammrpoBaHie Ha s3bIKe C++: ITPaKTHYECKHI KyPC : yueOHOe
nocoOue g By30s / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3narensctso Opartit, 2022, —
335 ¢. — (Brlcmiee obpazopanue). — ISBN 978-5-534-05123-0. — TekcT : 3IeKTpOHHBIN //



Ob6pazoBarenpHas Imardopma IOpaiit [cafit]. — URL: https://urait.ru/bcode/492984 (mata
oOpammenns: 08.06.2025).

3. KypnmHoB, /I. P. OcHOBBI ImporpaMMHpOBaHU : yueOHOe Imocobue A1 By30B / 1.
P. KyBumnHoB. — Mocksa : M3matenscrBo HOpaiit, 2022. — 104 c. — (BrIciee oOpa3oBaHue).
— ISBN 978-5-534-07559-5. — Tekcrt : snekTpoHHbIH // O6pasoparenbHas rmratdopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/493460 (mata oGparuerus: 08.06.2025).

Ji1 OCBOEHH S JUCIMIUIHHEl HHBATHAAMH H JIHIIAMH ¢ OIPaHHYEHHBIMH BO3MOKHOCT SIMH
30POBbSI MMEIOTCA H3IaHUA B BIIEKTPOHHOM BHIE B 3IEKTPOHHO-OHONIHOTEYHBIX CHCTEMAax
«/lanv» u «FOpatim ».

5.2 JlonoJHHTe/ILHAA JIHTEPATYPA:

1. Crpayctpym, B. S3pix mporpamMmvipoBannsa C++ I MpogecCHOHANOB : yueOHOe
nmocobue / b. Crpaycrpym. — 2-e u3g. — Mocksa : MHTYHUT, 2016. — 670 c. — Tekcr :
3JIEKTPOHHBII 1l Jlanp 3 3JIEKTPOHHO-OHOINOTEYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/100542 (mara obpameHms: 08.06.2025). — Pexmm pocryma: Amd
aBTOPH3. TTOIIb30BATENEH.

2. [TaBmoBckas, T. A. TlporpammvupoBanne Ha S3bike C++ : yueOHoe mmocodue / T. A.
[TaBnoBckass. — 2-e w3, — Mocksa : MHTYHT, 2016. — 154 ¢. — TekcT : A1eKTpOHHBIH //
JIaHb : snekTpoHHO-OMGIHoTeuHasa cucreMa. — URL: https://e.lanbook.com/book/100409 (nara
oOpamenus: 08.06.2025). — PexiM JocTyTia: Ui aBTOPH3. TIOJIb30BaTENIEH.

3. Kepnuran, b. B. f3b1x mporpammviposanns C : yueOHuk / b. B. Kepuuran, J[. M.
Puun.— 2-e m3a. — Mocksa : MHTYHUT, 2016. — 313 c. — Tekcr : annekrpoHHbIH // JlaHsb :
5IIeKTpOHHO-OHOnHoTeyHas cucrema. — URL: https://e.Janbook.com/book/100543 (mara
oOpammenus: 08.06.2025). — PexuM gocTyTia: i aBTOPH3. TIOJIb30BATENIEH.

5.3. llepnoanueckne M3 AHUA:
1. Baswl maHHBIX KoMITaHHH «HcT Brro» http://dlib.eastview.com
2. Onexrponnas 6udmnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHC/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX H HHPOPMALIHOHHbIE CIIPABOYHbIE CHCTEMbI

Onexmponno-bubmiomeunsvie cucnemsvt (O5C):
1. DBC «IOPANT» https://urait.ru/
2. BBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIATMH» http://www.biblioclub.ru/
3. 3BC «BOOK.ru» https://www.book.ru
4
)

. 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! n3narenberBa Wiley https://onlinelibrary.wiley.com/
Hayunas anextpoHHas ouonnoreka (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
JIuccepraliii Poccuiickoit rocymapcrBeHHoi oubimoreku (PI'B) https://rusneb.ru/
7.  IlpesugeHtckas 6udimioreka mM. b.H. EnpbiiHa https://www.prlib.ru/
8.  Baza manmperx CSD KemOpHmkckoro leHTpa KpHcTamorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

e




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

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

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

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

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

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

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

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

17. VHusepcurerckas nHdopmarmonHas cucreMa POCCHUS http://uisrussia.msu.ru

Hugpopmayuonnvie cnpagounvie cticnemol

1. Koncymprant [Imroc - cripaBoYHas IpaBoBas CHCTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcol ceoboonozo docmyna

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

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BhICIEr0 oOpa3oBaHnusa Poccriickoit Dejiepaliim
https://www.minobrnauki.gov.ru/;

4. @expepanbHeLil mopran "PoccHiickoe oOpa3zopaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTeMa "EXHHOe OKHO AOCTYITa K o0pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. Emnmas KommeKins Ip@poRbIX 06pa3oBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTHTYTa PyccKoro si3bika mMeHH A.C. [IymmknHa
"O0pa3zoBaHIe Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(} OpMAI[HOHHEIT IopTamn "Pycckuit S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKHX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

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

11. OOGpaszoBaTenpHbII ITopTan " Yuebda" http://www.ucheba.com/;

12. 3axoHompoekT "O06 oOpa3opannu B Poccriickoi @ejepaliii”. Bomrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmpontvie obpazosamenvhuvie 1 uHGopmaruontsie pecypcvt Kyol'y

—

OneKTpoHHBI KaTarmor HayuHoit 6nonmuoteku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. OnekTpoHHas OHOIHOTEKA TPYIOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yUeHH http://moodle.kubsu.ru

4. bBaza y4eOHBIX IINTaHOB, Y4eOHO-MeTOMHYECKHX KOMITIIEKCOB, ITyOITHKAITHIT H KOH()epeHIII
http://infoneeds.kubsu.ru/

5. BubmnoTeka HHOPMAIHOHHEIX pecypcoB Kadeaprl HH(OPMAIHOHHEIX 00pa3oBaTeIbHBIX
TEXHOJIOTHI http://mschool.kubsu.ru;

6. ONeKTPOHHBIT apXuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOneKTpoHHHBIE 00pa3oBaTellbHbIE PeCyYPCHl Kadeaphl HH(OPMAIMOHHBIX CHCTEM H TeXHOJIOIHI
B oOpazoBanmn KyOl'Y wu HayyHo-MeToamueckoro kKypHarma '"[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepevens HHGOPMANNOHHO-KOMMY HHKAIHOHHBIX TEXHOJIOTHIl
— IIpoBepka JOMaIIHIX 33IaHHIi 1 KOHCYJIBTHPOBAHHE ITOCPEACTBOM 3IIEKTPOHHOI ITOYTHI.
— Hcnionb30BaHme 31eKTPOHHBIX TIPE3eHTallHI ITPH ITPOBEAEeHNH JIEKITHOHHBIX 3aHITHIT



- Cucrema MOODLE
- [IpoBepka JoOMaITHUX 3aaHIi M KOHCYIIbTHPOBaHue rocpectBoM DOUC Kyol™yY

5.6 IlepeveHb JIMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSEMOro MPOrpaMMHOTO
obecneveHn s
OpenOffice
Kommmsrop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

6. MeToanueckue 00yUaroIMxca 110

AUCLUTLTHHBI (MOIYJIA)

B OCBOEHHH AHCIMIIIMHE HHBATHAAMH M JIHIAMH ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3I0pPOBbS GOTBINOE 3HAYEHHE HMeeT HHIMBHAyalnbHasd ydueOHas paboTa (KOHCYIBTAI[HH) —
JOIIOTHHTENBHOE Pa3bACHEHHE Y4eGHOr0 MaTepHaa.

UHANBHAyaNbHElE KOHCYIBTAL[MH II0 IIPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CIIOCOGCTBYIOIHM HHAHBHIYATH3AI[HH OOYYeHHS H YCTAHOBIEHHIO BOCITHTATEIBHOIO KOHTAKIA
MeXIy IIpelofaBaTelleM H OOYYaOIMMCHS HHBAIHAOM HIH JIHIOM C OIPaHHYeHHBIMH

YKazaHnnusa i 0CBOCHHIO

BO3MOXKHOCTAMH 3JOPOBbA.

7. MaTepuaibHO-TeXHHYECKO€ 00ecrieueHe Mo JUCHHMILIINHE (MOIYJI10)

No B i HanmeHoBaHHe yueOHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTh
000pPYJOBaHHEM H TEXHHUYECKIMH CPEeJICTBAMH 00yUeHHS
1. JIeKI[HOHHBIE 3aHATHA Aymutopus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
MeOENbIO M TEXHHYECKHMH CPeICTBAMH 00yUeHH
2. JlaGopaTopHeie 3aHATHS | AYAHUTOPHS, YKOMITIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
MeOelnbl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOMITbIOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
3. ['pyrmioBsie Aymuropus, YKOMILIIEKTOBaHHAS CITELMATTM3HPOBAHHO
(MHIUBHTyalIbHBIE ) MeOempl0 M TeXHHYECKHMH  CPeACTBaMH  OOy4eHHS,
KOHCYIIbTAlNH KOMITIOT€paMH, IIPOTPAMMHBIM O0€CIIEYeHHEM
4. Texkymmuii  KOHTPOIb, | AyIUTOPHA, YKOMILIEKTOBaHHAS CITELHAITM3HPOBAaHHO
TIPOMEXKYTOYHAS MeOenbl0 M TEXHHYECKHMH  CPEeICTBaMH  OOy4eHHS,
aTTecTalis KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIEYEHHEM
5. CamocTosATenbHad KaGuHer 11 caMOCTOSTENBHOH  pabdOThl, OCHAIlEHHBII
padoTa KOMIThFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IOJKITFOYEHHS K
ceTH «MHTepHeT», MpOrpaMMOIl SKPaHHOTO VYBEIMHYEHHS H
oOecIleYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTeIbHYIO CPEY YHHBEPCHTETA.

[Iprmvedanne: KoHKpeTH3ausa ayIHTOPHI H UX ocHalleHHe omnpeaensgercs OIIOII.
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