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Pabouast nmporpamma nucumiiiabl « OCHOBBI MPOrPaMMHUPOBAHUS) COCTABJICHA B
COOTBETCTBHH C (peepaIbHBIM TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
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Pabouast nporpamma qucuiuinabl « OCHOBBI MPOTPAMMUPOBAHUS» YTBEPKIEHA Ha
3acenanuu Kadeapbl HHOPMAITMOHHBIX TEXHOIOTHI poToKos NelS ot «14» mas
2025r.

3aBenyrommii kadeapoit (pazpaboTyrka)
B. B. [logkon3un
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Pabouas nmporpamma o0cyxaeHa Ha 3acefanuu Kadeapbl HHPOPMaMOHHBIX
TexHOJoTui MpoToKoa Nel5 ot «14» mas 2025r.
3aBenyromui kadenpoit (BeITyCcKaromie)

B. B. [logkon3un

MIOAIHICH

YTBepxkaeHa Ha 3aCeAaHUH Y4EOHO-METOANYECKOM KOMUCCHH (haKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIIATHON MaTeMaTHKU MPOTOKOI Ned oT «23»
mas 2025 r. 2
Ipencenarens YMK dakynbreTa —/a
A. B. KoBasieHko
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Py6moB Cepreii EBrenbeBud, kanauaat Gpu3nKo-MaTeMaTHIECKUX HAYK, TOTICHT
kadeapel matematuaeckoro monenupoBanns ®I'BOY BO «Ky6l'Y»



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

dopMupoBaHHE y CTYJIEGHTOB 0a30BBIX 3HAaHUW B O0JacCTH  COBPEMEHHOIO
MpOrpaMMUpPOBaHUs, BKJIIOYAash OCHOBHBIC MOHSTHS, MPUHIUIB pa3pabOTKU aJfOPUTMOB, HX
peanu3anyio Ha A3bIKE MPOrPpaMMUPOBAHUSA, & TAKXKE METOJbl TECTUPOBAHUSA U OTJIAIKH
MPOrPAMMHOI0 KOJa.

BocnurarenbHOM 1EIbI0 JUCHMIUIMHBL SIBJISIETCS PAa3BUTHE y CTYJCHTOB HAy4YHOTO H
TBOPYECKOTO MBIIUICHUSI B IIPOLIECCE OCBOCHUS TEXHOJIOTUHA, METOAOB M HWHCTPYMEHTOB
pa3paboTKu mporpaMMHOro obecrieueHus. Ocoboe BHUMAHHE yACNIACTCS U3YyUYCHUIO MTPUHITAIIOB
B3aMMOJICHCTBHS MKy MIPHIIOKCHUSMU U PabOTe B COBPEMEHHBIX CpeiaX pa3paboTKu.

ConepkaHue ITUCHUILIMHBI Oa3MpyeTcs Ha AaKTyaJbHBIX HAYYHBIX U TMPAKTHYECKUX
3HAHUSAX, BKJIOYAs: TEXHOJIOTMM pa3pabOTKU MPOTPAMMHOI0 OOECIeueHUs; MapajurMbl MU
COBPEMEHHBIE METOAUKH TPOTrPaMMHUPOBAHUS.

HayuyHoli OCHOBOWM JUCUWIUIMHBI SIBJISETCS TEOPETUKO-MPArMATHYECKUN TOAXO0I B
00y4eHUHU.

1.2 3agaun IMCHUILIAHBI

— u3ydeHue 6a30BBIX KOHCTPYKIIMHA U KOHICHIIHIA A3bIKOB TPOrPaMMHUPOBAHNUS;

— OCBOEHHE MPUHIUIIOB OPraHU3alMU TUIIOB U CTPYKTYP JaHHBIX;

— aHajJu3 U MPUMEHEHHEe 0a30BBIX AJITOPUTMOB 00pabOTKH MH(MOPMAITUH;

— U3y4YeHHE METOJIOB OILEHKHU CII0)KHOCTH aJlTOPUTMOB;

— Ppa3BUTHE HaBBIKOB CAMOCTOSITEILHOTO aHAIM3a U PEIICHUs 3a/1a4 C UCIOJIb30BAaHUEM
KJIACCUYECKUX AITOPUTMHUYECKUX TOIXO0JIOB.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuaa «OCHOBBI MPOrpaMMHUPOBaHUS OTHOCUTCS K «O0s3aTenbHas yacTh» bioka
1 «/Iuctunnunel (MOayIH)» y4eOHOTO MilaHa.

1.3 MecTto aAucuMIuIinHbI (MOYJs) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuunnuaa «OCHOBBI MPOrpaMMHUPOBAHUS OTHOCUTCS K «O0s3aTenbHas yacTh» bioka
1 «Iucuurummab! (MOIYIH )» y4eOHOTO TIJIaHa.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBI

N3yyenne paHHOW y4yeOHOW AMCUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJarouXxcs CICTYIONNX KOMITETEHIIUN
OIIK-3  CnocofeH pemiaTh cTaHAAPTHBIE 321241 NPO¢eCcCHOHATBHOM 1esITeIbHOCTH Ha
OCHOBe HH(OPMANMOHHOW U OuOIMOrpaduyecKkoii KyJbTypbl ¢ MPUMEHEHHEM
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJOTHHA W € y4e€TOM OCHOBHBIX
TpeOoBaHNi HH(POPMALMOHHOH 0e30MACHOCTH
HJI-2.0IIK-3 Cnocoben yuacmeoeams 6 papadomke u peanuzayuu NpoZPamMmHbIX
nPOOYKMoO8 HaA O0CHO6e UHGOPMAUUOHHOU U OudIUOZpAPUUEcKOol
Kyibmypsl ¢ RPUMEHEHUEM UHQOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEXHON02UIl U C Y4emoM OCHOBHBHIX MPehOoBaAHUIl UHGOPMAUUOHHOU
be3onacnocmu
3uamo Cywecmsyrowue munosvie peuienus, mamemamuieckue mMooeiu U uladioHbl
NPOEKMUPOBAHUSL NPOZPAMMHO20 0becnedeHus
Memoovl u cpedcmea npoekmuposanus 6a3 OAHHLIX C UCHONL30BAHUEM
COBPEMEHHBIX UHPOPMAYUOHHBIX MEXHOLO2UU U UCNOIb308AMb UX OIS PEUEHUs]
3a0a4 npoghecCUOHANIbHOU OesimelbHOCU



Ymemo

Braaoempw

OIIK-6

Ocnosvt  aomunucmpuposanusi CYBJ[ ¢ ucnonv3oeanuem Cco8pemMeHHbIX
UHGOPMAYUOHHBIX MEXHON02ULL U UCHOIb306AMb UX OISl peuleHus 3a0ay
npogheccuoHanbHo OesimenbHOCmuU

Hcnonvzoeamv  cywecmeyrowue  munosvle — peuwlenus U - UAOIOHbL
NPOEKMUPOBAHUSL NPOZPAMMHO20 0becnedeHUs

Ilpumensmov ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUSL — NPOSPAMMHOZO
obecneyeHus, CMpyKmyp OaHHbIX, a3 OAHHBIX, NPOSPAMMHBIX UHMeEpPPelcos
Koouposamve na sazvikax npocpammuposanus

Ananusuposams  6x00Hble OaHHble, OCYWECMBIAMb AHAIU3 U  CUHME3
uHgopmayuu

Paspabomxa, uzmenenue u coenaco8aHue apxXumexmypvl HpOSPAMMHOZO
obecneyeHuss HA OCHO8e UHQOPMAYUOHHOU U OUOIUOSPAPUYECKOU KYTbIMYPbL C
npuUMeHeHuem UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOL02UL U C Y4emom
OCHOBHBIX MPeb0BaAHUL UHGOPMAYUOHHOU DE30NACHOCMU

HesimenvHocmy, HANPABIeHHAs HA peulerue 3a0ay AHATUMUYECKo20 Xapakmepa,
NPeononazaruux 6bl00p U MHO2000pa3ue aKkmyaibHbIX Cnoco008 peuleHus 3a0ay
IIpoexmuposanue npoecpammusix uHmMmephecos ¢ UCNOIb30BAHUEM COBPEMEHHBIX
UHOPMAYUOHHBIX MEXHONO2UN U UCNOAb308aMb UX Ol peuleHus 3a0ay
npogheccuonanbHol desmenbHOCmu

Cnoco0en pa3padaTpiBaTh AJrOPUTMBI M MPOrpamMMbl, TNPHUTOAHbIC sl
NPAKTHYECKOr0 HCHOJIb30BAHNS, NPHUMEHATh OCHOBbI HH(OPMATHKH W
NPOrpaMMHUPOBAHUS K IPOEKTUPOBAHUIO, KOHCTPYHMPOBAHHUIO M TECTHPOBAHUIO
NMPOrpaMMHBIX NPOAYKTOB

HJI-1.0IIK-6 Apzymenmuposano npumensem Memoowl npoeKmuposanus,

3namo

Ymemo

Braaoemsw

Paspadomku u peanuzayuu nPOPAMMHBIX RPOOYKMO8 U NPOZPAMMHDBIX
KOMREKCO8 8 PA3IUYHBIX 00J1ACMAX Ye108e4eCKoll 0esamenbHoCmu
OcHo8bl NPOCPAMMUPOBAHUSL
A3viku npocpammuposanus u pabomul ¢ 6azamu OGHHbIX
Memoowi ananuza u 0606ueHUs Ome4ecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeememayioujetl 001acmu Uccied08aHull
Memoodonoeuu pazpabomku npoepamMmHo20 o0OecneyeHuss U  MexHoA02UU
NPOSPAMMUPOBAHUS
Ipunyunst nocmpoenuss apxumekmypvl NPOSPAMMHO20 0OecneyeHus U GuUbl
aApXumeKmypbl nPOCPAMMHO20 0OecnedeHus
Memoobl u cpedcmsa nPoeKmMupoB8aHus NPOSPAMMHO20 0OeCneyets]
Memoodwsl u cpedcmea npoekmuposanusi 6a3 OAHHbIX
Memoowbl u cpedcmaa nPoeKmMupo8anus NPOSPAMMHBIX UHMeppelicos

IIposooums ananuz ucnonnenus mpeboeanull

Buipabamuieams éapuanmel pearuzayuu mpebosanuil

Hcnonvzoeams — cywecmeylowue  munogvle — pewieHus U - WadioHbl
NPOEKMUPOBAHUSL NPOCPAMMHO20 0DecneyeHUs

Ilpumensimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUL — NPOSPAMMHO20
obecneueHus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMepQelico
Buipabamuieams sapuanmol peanuzayuu mpebosanull

Pa3pa50ml<a, USMEHEeHUue U coeciracoeanue apxumexkmypbl npocpamMmmHoco
obecnevenus ¢ 3aurmepeco6anHHbliMuU 1uyamu



HJ1-2.0IIK-6

3namop

Ymemo

Braaoempo

OIIK-7

3namo

IIpoexmuposanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammuuix unmepgeucos

Ananuz  8ozmoocnHocmeti  peanusayuu  mpeboaHUl K NPOSPAMMHOMY
obecneuenuro

Oyenka epemenu u mpyooemMKOCmu peanusayuu mpebo8aHull K npoepammHoMy
obecneuenuro

Paszpabomxa cmpyxmypor npoepammnoeco kooa UC

Hcnonvzyem uncmpymenmanvHsle, npPOZPAMMHbIE U ARNAPAMHbIE
cpeocmea  usmepeHuii  0la  OUEHKU Kauecmea NnpoZPAMMHOZ0
obecneuenusn
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumeknmypul
Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspadbomru
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Tunosvie pewieHus, OuOIUOMEKU NPOCPAMMHBIX MOOYeU, WAONIOHbI, KIACChl
00bEeKMOo8, UCNONb3YeMble NPU PA3PADOMKe NPOSPAMMHO20 0OechedeHUs

1Iposooums oyenky u 060cHOBaHUE PEKOMEHOYEMbIX PeLleHUl
Bepuguyuposams cmpyxmypy npoepammHo2o Kooa

Ogopmnams  pe3yiomamsl  HAYYHO-UCCIEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

1Iposooums ananuz ucnonHenus mpeoo8anutl

Yempanenue obnapysicennvix necoomeemcemauii

Heamenvnocmo, HanpasnenHas Ha peuieHue 3a0ay analumui4ecKko2o xapakmepad,
npeononazaruux 6blO0p U MHO2000pasue akmyaibHblX CHOCOD08 pellerus: 3a0ay
Bepuguxayuss  cmpykmypvr  npocpammmnoco  kooa HC  ommuocumenvho
apxumexmypol UC u mpebosanuii 3axazuuka k UC

Paspabomxa mexnuueckou Ooxkymenmayuu Ha KOMHbIOMEPHOE NPOSPAMMHOE
obecneuenue ¢ UCNONIL30BAHUEM CYUWECMBYIOWUX CIAHOAPMO8

Cocmasnenue HO8bIX MeCmMoOBbIX ClyYyaes U NOBMOpeHUue MmeCmuposanusi npu
Heobxooumocmu

Tecmuposanue npocpammoco obecneuenus

Crnoco0eH NpUMEHATHh B MPAKTHYECKOM 1esiITeIbHOCTH OCHOBHbIC KOHLICNIIMH,
NPUHLMIIBI, TEOPUHU U (PAKTbI, CBA3AHHbIE C HH(POPMATHKOMH
HJ/I-1.0IIK-7

Hmeem npakmuueckuil onsim HAYYHO-UCCe006amenb Kol
oesamenvHOCMU 6 001acmu NOCHMPOCHUA MAMEMAMUYECKUX Mooenell,
RPOZPAMMUDPOBANHUA U UHPOPMAUUOHHBIX MEXHOI0ZUTL
IIpeomemnuas obracmo NPUKIAOHOU MAMEMAMUKU U UHDOPMAMUKU
OmeuecmaenHblil U MeHCOYHAPOOHDBI ONbIM PeUleHUs aKMYyalbHbIX U SHAYUMbIX
3a0a4 NPUKIAOHOU MAMEMAMUKU U UHDOPMAMUKU
Memoodwsl nposedenus sxCnepumeHmos u HaoaoeHutl, 060oweHus: U 0opabomxku
uHgopmayuu npu peuteHuu 3a0ay 8 001acmu NPUKIAOHOU MAMeMamuKk U
ungopmamuxu
Ilpeomemnas obnacme u MemoObl MaAMEMAMULECKO20 MOOEIUPOBAHUS 8
ecmecmeeHHbIX HAYKAX
OmeuecmeenHblil U MeNHCOYHAPOOHBLUL ONbIM 8 UCCIeO0BAHUU MAMEMAMULECKUX
MoOerell 8 ecmecmeeHHbIX HAYKAX



Ymemo

Bnaoemuw

HJT-2.0ITK-7

3namo

Ymemo

Braaoemuw

Hcnonvzoeams  cywecmgyiowue  munogvle  pewieHus U wadioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OeCneyeHUsl, NPUMEHSMb 3HAHUSL, NOTYYEHHbLE
8 0OaaCMU MAMeMAMU4ecKux u (Uiu) ecmecmseeHHbIX HAYK, U UCNOIb308AMb UX 6
npogheccuoHanbHol OesimenbHOCHuU

Paspabomxka na ocnose 3HaHuil, NoIy4eHHbIX 6 0OIACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHbIX HAYK, USMEHEeHUe U CO2IACOBAHUE aAPXUMEKMYpbl
NPOCPAMMHO20 0becneyeHs.

Ilpumenssmov ~ mMemoovl  npoGedenus  IKCNEPUMEHMO8, — UCHOIb308AMb U
adanmuposams  cyujecmgyiowue mamemamuyeckue Memoosbl U CUCEeMbl
nPOCPAMMUPOBAHUSL Ol PA3PAOOMKU U Peanru3ayuu aiecopummos peueHus.
NPUKTIAOHBIX 30044

Ilposedenue mnabaoOenuti u u3MepeHull, cocmaegienue ux OnUCaHull u
Gdopmynuposxa 6v160006 npu ananuze peuteHull 3a0ay NPUKIAOHOU MaAmemMamuKu
U uHghopmamuxu

HesimenvHocmb, HANPABIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazarwux 6vl00p U MHO2000pasue aKmyaibHblX CHOCOO08 peuleHuUsl
3a0au, ¢ UCNOIL308AHUEM 3HAHULL, NOJYYEHHbIX 8 00IACMU MAMEMAMULECKUX U
(unu) ecmecmeeHHbiX HAYK

Cnocoben mnaxooums, popmynupoeams u pewiamsv CcmaHoapmHle
3a0ayu 6 KOHKPemHOIUl nPoodIemMHOll od1acmu
Lenu u 3a0auu npogoOUMbIX UCCIEO08AHULL U PA3PAOOMOK, 3HAYUMbLE 3A0aAYU
NPUKTIAOHOU MAMEMAMUKY U UHDOPMAMUKU
Lenu u 3a0auu nposoOUMBIX UCCIe008AHULL U PA3PAOOMOK, MEMOObl A0aAnmMayuu
CYUWecmsyroumux Mamemamuieckux Memooo8 u cucmem npocpamMmuposaniuss s
paspabomxu u peanusayuu a12opummos peulenus nNPUKIaonslx 3a0a4

Ananusuposams 6x00Hbvle OAHHblE NPU peuleruu 3a0ay 8 0OaAcmu NPUKIAOHOU
MAMemMamuxy U UHPOPMAmMuKu

Hcnonvzoeamv cywecmsyoujue munosgvie peuwieHus u wabloHbl Npu aHaiuze
6XOOHBIX OAHHBIX

Ilpumensams  memoovl U  cpedcmed  NPOEKMUPOBAHUS — NPOSPAMMHOZO
obecneuenusi, cmpykmyp OaHHblX, 043 OAHHLIX, NPOSPAMMHBIX UHMEPDeElCcos,
UCNONB308aMb U A0ANMUPOBAMb CYWECEYIOWUe MamemMamuieckue memoovl u
cucmemvl NPOSPAMMUPOBAHUs OJisl PA3PAOOMKU U Peanu3ayuu aieopummos
peuieHus NPUKIAOHbIX 3a0ay

Ipumenssimov ~ MemoObl  NPOGeOeHUs  IKCNEPUMEHMOB,  MAMEMAMU4ecKoe
Mooenupoganue Ol pewleHuss 3a0av 8 obaacmu  npogheccuoHanIbHOU
oesamenbHOCmu

Opuenmupo8amscsi 8 COBPEMEHHBIX ANCOPUMMAX KOMALIOMEPHOU MAMEMAMUKU,
NPUMEHAMb MEMOOblL U CPEOCMBa NPOEeKMUpOBAHUs NPOSPAMMHO20 0becnedeHus,
CMPYKMyp OaHHbIX, OA3 OAHHBLX, NPOSPAMMHBIX UHMePPelcos

Hesmenvnocmov, Hanpaeiennas Ha peuieHue 3a0ay AKMyaivbHvle U 3HAYUMbLE
3a0ayu  NPUKIAOHOU MAMeMamuxku U UHGOPMAMUKY — AHATUMUYECKO20
xapaxkmepa, npeononazaruux 6bloop u MHO2000paszue aKmyaibHblX Cnocobos
peutenus 3a0ay

Ilpoexmuposanue  cmpykmyp  OAHHBIX C  UCHONL30GAHUEM  MemOo008
MamemMamuyecko2o  MOOeIUpo8anus 0ns peuleHus 3a0ad 8 obaacmu
npogheccuoHanbHol OessmenbHOCmu



Pa3pa6om7<a mamemamudecKku

CJIOJMCHbBIX

2. CTpyKTypa M cofepKaHue AUCHUIITHHbI
2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT
OOm1ast Tpy10EMKOCTb TUCIUILIMHBI COCTaBIIACT 6 3a4. e11. (216 yacoB), ux pacnpenenenue

10 BUgamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

anizopummoe,
cozracoeanue apxumexkmypvl npocpammHoco obecneyenuss ¢ CUCMEMHbIM
AHAIUMUKOM U APXUMEKIMOPOM NPOcPAMMHO2O obecnevenus

U3MeHeHuUue

u

CemecTpnl
Buj yuyeoHoii pa6oThI Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncie: 1235 1253,
AyauTOpHBIE 3aHATHS (BCEro): 118 118
3aHATHSA JIEKIIUOHHOI'O THUIIA 50 50
JlaGoparopHble 3aHATHS 68 68
3aHATHS CEMUHAPCKOrO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 55 5,5
KonTtposus camocrositensHoi pabotsl (KCP) 5 5
[Tpomexxyrounas arrecramus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 57 57
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 25 o5
Marepuaia
BrinoJiHeHNE MHIMBUAYAJIBHBIX 3aJaHUN 25 25
IToaroroBka K TEKyIIEMY KOHTPOJIIO 7 7
KonTpoJis: 355 | 355
[ToaroToBka K AK3aMEeHY 35,5 35,5
Jac. 216 216
B TOM 4HcJIe
O0mas Tpy10eMKOCTh KOHTAKTHAas 123,5 1253’
pabora
3a4. ef 6 6

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl (TeMbl) IUCHUILIMHBL, U3y4aeMble B 1 cemecTpe

KoauyecTBo yacoB

BHea

YAHTO

Ne HaumenoBanue pa3aesioB (Tem) Beero AynuTopHasi pabora pHasn

padot
a

JI 113 JIP CPC
1 2 3 4 5 6 7
1 S3biku nporpammupoBanus. OCHOBBI 4 1 3

' | anroput™Mu3anyu 8

2. | Jlekcuueckue OCHOBBI SI3bIKA 6 2 1 3
3. | Ckanspusle Tunsl. Beipaxenus. Onepanuu 9 4 2 3
4, | Bon/BeIBOJ 6 2 2 2
5. | YcnoBHbIi onepatop 7 2 2 3




KoanyectBo yacoB
BHea
YIUTO
Ne HaumenoBanue pa3aesioB (Tem) AynuTopHasi pabora pHasn
Bcero
padot
a
JI 13 JIP CPC
1 3 4 5 6 7
6. | Omneparopsl nuKia 18 4 10 4
7. | CraTnyeckne MacCUBBI 26 8 14 4
8. | Ykazaremu 14 4 4 6
9. | JlunamMuveckue MacCHBBI 18 4 8 6
10. | ®yHKUMHU, IPOTOTHUIHI HYHKIUH 30 10 12 8
11. | Ctpykryphl 14 2 6 6
12. | AIropuT™Mbl COPTHPOBKHU 18 4 6 9
HTOI'O no pa3genam THCHUILTHHBI 175 50 68 57
Kontpons camocrositensroii padotsl (KCP) 5
[Ipomesxxytounas arrectauus (MKP) 0,5
[TonroroBKa K TEKyIeMy KOHTPOITIO 35,5
O0niast TpyI10eMKOCTD 1O AU CHUTLIHHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuyeckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

HaumenoBanmue pasaesa
(TembI)

Copep:xanue pa3nesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

SI3BIKH IPOTPaMMHPOBAHUS.
OCHOBBI aNTOPUTMH3AIIAT

Hcropus pa3BUTHSA S3BIKOB IPOTPaMMHUPOBaHNUS. Buist
MIPOTPaMMHUPOBAHUS: CTPYKTypHOE, MOIYJIbHOE, (PyHKIIMOHAIBHOE,
TIpoLexypHOe, Jormdeckoe. [IpuHImIBI
Pa3IHYHBIX METOJI0B IPOTrPAMMHUPOBAHUSL.

[TonsTus: anroputy™, nporpamma. CoiicTBa aaropurMa. 1
Mertozpl pa3paboTKU U CIIOCOOBI MPECTABICHHS aJITOPUTMOB.
DreMeHTapHble 6a30BbIe YIPABISIONINE CTPYKTYPHI:
[0C/IEI0BATEIbHOCTh, BETBIICHUE, LIUKIIBI

TpaHCIATOPBI: HHTEPIPETATOPHI H KOMIHISITOPEI

Jlexcndeckre OCHOBEI SI3bIKA

AndaBut s3bIKa, JIEKCEMBI, UICHTH(DUKATOPHI, CITyKEOHBIE CIIOBA.

CKaJsipHBIE THITBL.
Bepaxenns. Oneparmn

TuIIbI TaHHBIX: EJbIA, JeHCTBUTEIBHBIN, TOTHYCCKUH, CHMBOJIbHBIN.

[ToHATHS: KOHCTAHTa U
nepeMenHast. CriocoOBI OMTUCAHUS U TIPAaBHJIa 3aIIHCH KOHCTAHT U
TIepEeMEHHBIX.

[onsTHS: OTIepaH, onepanus, BEIpaKEHHE, TPUOPUTET OTIEPALIHi.
[paBuua 3anmcu Beipakenii. CTaHIapTHEIE
MareMaTnueckre QyHKIMU. BripaxxeHus u oneparuu:
apupMeTHIeCKHe U JIorHueckue. [IpaBua 3amucu
BBIPAKECHUN U OTIEPALIUM.

BBox/BeiBOI

OO6mue cBegeHnst 0 OMOIMOTEKE TOTOKOBOTO BBOIA/BEIBOA.
CraHmapTHBIE TOTOKH IS 0a30BBIX THIIOB.
OcoOCHHOCTH BBIBOJIA TAHHBIX PA3JIMYHBIX THIIOB.

VYcnoBHbIN oneparop

Omnepartopsl A3bIKa: ONEPaToOphl yCIOBHA U BbIOOpa. Jlornueckue
ornepanuu ¥ Beipakenus. Kpatkas gpopma 3anucu
ycioBust. Y cnoBHblid onepatop IF (dopmar onepatopa, BbIToHEHHE
oneparopa). Oneparop Switch (popmar




HaunmenoBaHue pa3aena
(TeMbI)

Copep:xanue pa3jesa (TeMbl)

®opma
TeKyIero
KOHTPOJIsI

2

3

4

oriepaTopa, BBIIOJIHEHHE oreparopa). OcOGEHHOCTH HPUMEHEHHS
oleparopa BbIOOpa..

Omnepartopsl UK

OmnepaTtops! si3bIKa: onepatopsl mukia. Luki ¢ npexycnosuem While,
uki ¢ mocrycioueM (Do while): GpopmaTs! u nmpaBmia 3anucy.
OmuOKH Ipu NPOrpaMMUPOBAHUH LIUKIOB

Paznuuus B onepaTtopax nepenauu ynpasieHus. [IpocTeie u
BIIOKEHHbIC HUKJIBI OIepaTopsl s3bIKa: OLEPaTOPEI
nepenaqn ynpasieHus. Oneparop Goto, oneparop Break, omeparop
Continue, oneparop Return (¢popmatsr u
MpaBuIIa 3amucH). Mcnonp3oBaHue MUKIMYECKUX onepatopos For,
While u Do/While

CTaTH4ecKre MacCUBBI

MaccuBbl: ONUCaHUE U pa3MEPHOCTb. MHOTOMEPHBIE MACCUBBI.
MaccuBsl, onucanue u 00paboTka MaccuBoB C++.

VKkazaTeau U CChUIKHA

VYka3zatenn u afgpeca 00bEKTOB, CBSI3H MAaCCHBOB M yKa3aTeleH.
WNuunuanuzanus ykaszareneid. Onepanuu ¢
yKa3aTeJsiMHU (ONepaliy pe3aapecanuy, apupMeTHIeCKUe
oneparyn). CChUIKH.

JlnHaMu4yeckne MacCuBbI

MaccuBsl ykaszarenei, JTMHAMIYECKIE MACCHBBI.

10.

DYyHKIMU, TPOTOTHUIIBI
byHKIUI

OmnpeneneHne, ONMCAHUE U BBI30B QYHKIMHA. DyHKINH C
HepEeMEeHHBIM KOJIMYEeCTBOM ITapaMeTpoB. PexypcHBHbIE
¢ynkmn. [eperpyska ¢ynkuuii. [11a6aonbr GyHKUNE. APryMeHTH
¢ynkuny main. [Tapamerpsl GyHKUmIA:

JIOKaJIbHBIE U TII00a bpHble. DYHKIMU cTaHAapTHOU OUOINOTEKH.
OyHkmy BBOAA/BbIBOAA. OTKPHITHE TTOTOKA,
BBOJI/BBIBOJL B TIOTOK, 3aKPBITHE TTOTOKA, TPUMEPBI PAOOTHI C
notokamu. OyHKIUK pabOThI CO CTPOKAMH H
CHMBOJIAMH.

11.

CTpyKTypbl

OOBsBIIEHHE 1 ONIpeeTIeHIe CTPYKTYP. JJOCTyII K WieHaM CTPYKTYp.
Wnunmanusanus cTpykTyp. BioxxeHHbIe CTpyKTyphl. MaccuBbl
cTpykTyp. CTpyKTypsl 1 dyHKIMHU. butosbie mosst. O0beAnHEHHs

12.

ANTOPUTMBI COPTHPOBKH

CoprupoBka MaccuBa. OLieHKa alTOPUTMOB COPTHPOBKH.
[Ty3bsIppKOBast COPTUPOBKA,
coptupoBka metogoM lllemnna, 6bicTpas copTiHpoBKa. MeToab
MOMCKA 3JIEMEHTOB B OTHOMEPHBIX ¥ MHOTOMEPHBIX
MaccHBax

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, 3 - scce, K - xomnoxeuym, T —

mecmupogarue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He mpenycmorpensl

IHpumeuanue: JIP — omuem/3awpuma nabopamopnoil pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HanmeHoBaHue pa3nesia (TeMbl) HanmeHoBaHue JIAG0PATOPHBIX PadoT TeKyIero
KOHTPOJIsI
1 2 3 4
SI3b1Ku TiporpaMmupoBadusi. OCHOBBI P3
Co3nanue KOHCOJIBHOTO | ITyCTOTO MPHUIIOKEHHS B Cpejie
1. anropuTMHU3auu JIeKCHIecKne OCHOBBI . . . .
a3bIKa Microsoft Visual Studio. Crpykrypa npocToit mporpamMmel
2 CxansipHble THIIBI. BeipaxeHus. [Tepemennsie. Boipaxenus. Onepanuu P3
) Onepanuu Omneparop nprcBauBaHUs
3. BBo/BBIBOJ BBo / BBIBOJI TAaHHBIX Pa3JINYHBIX THIIOB P3
. Vcnosusiii oneparop. Oneparop Beroopa. YciioBHas P3
4. YcnoBHBIN onepaTtop patop paTop P
orneparus
5. Ornepatopsl MK Oneparop 1mkiaa while. O6paboTtka nubp B uncie P3




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
6. Onepartopsl HUKIa Omnepatop nukia for. [Touck nenureneit yucia. P3
Omnepatop nukia while. O6paboTka mocne0BaTeILHOCTH P3
7. OmnepaTops! IHKIA
C MapKepOM OKOHUYaHUS
8 Onepatops! KA Omneparop nukia for. O6paboTka mocaen0BaTeIbHOCTH X P3
N snemeHTOB. Bhruncnenue cyMMsl psiia
9. Onepartopsl HUKIa KonrponsHas padora mmo reme «OnepaTopsl HUKIJIa» P3
10. | Crarmyeckue MacCHBBI OnsHomepHble MaccuBbl. OCHOBHBIE ONEPALIUN P3
11. | Crammucckue maccussr OnnomepHble MaccUBBl. MHOTOKpaTHast 00paboTka P3
3JIEMEHTOB MacCUBa
12. | CraTtnyecKkre MacCHBBI OmHoMepHble MaccuBbl. O0paboTKa HECKOJIBKMX MacCHBOB P3
13. | Crarmyeckue MacCHBBI JIBymepHBIe MaccuBBEl. OOpaboTKa IMaroHaei P3
14. | Crammueckie maceusbs JIBymepHBIe MaccuBbl. @OpMUpOBaHUE OTHOMEPHOTO P3
MaccHBa Ha OCHOBE JIBYMEPHOTO
15. | CraTuyeckue MacCHUBBI JIBymepHbIe MaccuBbl. O0paboTKa HECKOJIbKHUX MACCHBOB P3
16. | Craruyeckre MacCHBBI KonTpospHas padora no teme «Oneparopbl HUKIa» P3
IlonsTue ykazarens. Uannnanuszanus yxazaTeneil. P3
17. | VYka3aTenu u CChIIKH
Ornepanuu ¢ ykazaTelsiMu
18. | YKka3aTeaH M CCHUIKH [onsttue cepuiku. [IpaBuia paboThI CO CCBUIKAMH P3
19. | JluHaMHYECKHE MACCHUBBI OHOMEpHBIC TUHAMHYECKHUE MACCUBBI P3
20. JlnHaMu4yecKkue MacCUBBI JlByMepHBIe TUHAMUYECKHUE MACCUBHI P3
21. | JluHaMuuecKre MacCHBBI O06paboTka TMHAMHUYECKIX MAacCCHBOB P3
22. | /lunaMuueckue MacCHBEI KoHTponpHas paboTa o Teme «/{MHaMHYeCKHe MacCUBBD»Y P3
23. | ®yHKumH, IpOTOTUNHI QYHKIMI Oyuxuyn. [Tapamerpsl GyHKIMT P3
24. | OyHKIWMH, IPOTOTHIEI (YHKIHI [lepenava napaMeTpoB B GYHKIHMH P3
25. | OyHKIWMH, IPOTOTHIEI (YHKIHI IIpocreiiue pekypcuBHbIC QYHKIMH P3
26. | ®yHKuMH, IPOTOTUIIBI HYHKIUI PexypcuBHBIEC QYHKIHH P3
27. | ®yHKUMH, IPOTOTUNHI QYHKIUI [epenaya MaccuBoB B (YHKIIMU P3
28, | Dymcmam, mporosms dysmcmi KoHnTponpHas pabora 1o teme V«‘DyHKHI/II/I, MPOTOTHUIIBI P3
dyHKIHI
29. | Crpyxrypt OOBsBIIEHHE U OTIpenieNieHne CTPYKTyp. JocTym k wieHam P3
CTpyKTyp. IHNIMamH3aIWs CTpyKTyp
30. | CrpykTypst MaccuBBbI CTPYKTYP P3
31. | Ctpykrypsl KontponbHas pabora o teme « CTpyKTypbD» P3
32. | ANropuTMBI COPTUPOBKH CopTHpOBKa My3bIPKOM, COPTHPOBKA BEIOOPOM P3
33. | ANTOpPHTMBI COPTHPOBKU Copruposka lllemna, OpICTpasi COPTUPOBKA P3
34. | ANTOpPHUTMBI COPTHPOBKH KonTtponpHas paboTa 1mo TeMe « AITOPUTMBI COPTHPOBKIY P3

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, O - scce, K - komnoxeuym, T —
mecmupogarue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycMmotpenst

2.4 TlepedyeHb y4eOHO-METOAMYECKOro o0ecneyeHUs VI CAMOCTOATEIbHON PadoThl
o0yyaromuxcs M0 JMCHUILIHHE (MOYJII0)

HepequL y‘-IC6HO'MeTO,Z[I/I‘-ICCKOP0 obecrneueHUs JAUCITUITIINHBI

MaTcpurajia

Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenue Metoaudeckue yka3zaHUs IO OpraHU3alliyd CaMOCTOSITEIBbHOM
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIC Kadenpoit

MH(GOPMAIMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019




2  |Pemenue 3amau Meroanueckue yka3aHUs II0 OpPraHU3ALMM CaMOCTOSTEIbHON
paboThl CTYJICHTOB, YTBEPKJICHHBIC kadeapou
nH(GOPMAMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMHU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapmustoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

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

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaiimns.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist I ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJarouuxcsi.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI MPEAyCMaTpUBAET
UCIOJIb30BaHUE B Y4YeOHOM IIpolecce CIEAyIoLMX 00pa3oBaTesIbHblE TEXHOJOTHUU: UYTEHUE
JEKIWA C WCIOJB30BAHUEM MYJIBTUMEIUHHBIX TEXHOJOTHUH; METOJ MajbIX TpymI, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHnH UCTIONB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— TexHonOrMs KOMMYHUKAaTHBHOIO OOyuYeHUS — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBJsieTcs 6a30BOM, HEOOXOIUMOM ist
aJanTalry K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— TexHonoruss pa3sHOypoBHEBOTO (AM(GEpeHINPOBAHHOIO) OOyYeHUs — MpPEeAroaaraeT
OCYILIECTBJICHUE ITO3HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM MX WHIWBHIYaJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSS UX PEATM30BBIBATE CBOM TBOPYECKUI
noreHuuan. Co3laHue W HCIOJIB30BAHUE AMATHOCTUYECKUX TECTOB SIBIIAETCS HEOTHEMIIEMOM
YacTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOrO OOy4YeHMsI — MpeAycMaTpUBaeT JAEJIEHUE COAEepHKaHUs
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJIN ), MHTETpUPOBaHHbIE B 001U KypC.
— MHudopmannoHHo-kOMMyHUKalmoHHble TexHonorun (MKT) - pacmupsror pamku

00pa3oBaTeNbHOrO MpOIlecca, MOBBIMIAsS €ro MPAKTUYECKYI0 HAMpPaBIEHHOCTb, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUH CAMOCTOSITENIFHOM pabOThl y4YalUXCS U TOBBIIMICHUIO [O3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHOJOrUS MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD Mpoliecc 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOrMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOMKHOCTH Ul ITOMCKA

uHpOpMalnK, pa3pabOTKU HayYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOyUYeHHs — IMOMOTAeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTUPOBAHHBIM TMOJXOJ, YYMTHIBAs WHIUBUIYyaJbHblE OCOOEHHOCTH U MOTPeOHOCTU
y4almxcs.

— [IlpoexkTHass TexHOJIOrMs — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C IENbI0 pelIeHUs 3a/ladyd, KOTOpas ONpEeNeNseTcs B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIICISIS Ty WM HHYIO IPEIMETHYIO 00J1acTb.




— Texnonoruss oOydeHUss B COTPYIHHUYECTBE — peau3yeT HACK B3aUMHOTO OOydYeHUS,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a/ad.

— MHrpoBasi TeXHOJIOTUSI — TO3BOJISIET PAa3BUBATh HABBIKK PACCMOTPEHHS PsiZia BO3MOXKHBIX
Croco00B perieHus mpo0IeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB W PACKPBIBAasl JTUYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpMAIUU, YMEHUIO
0TOMpaTh HHGOOPMAIIHIO [T PEIICHHS TOCTABICHHOW 3a/1a4u.

KomMmruiekcHOe HCIoNb30BaHWE B YyUEOHOM IMPOIIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTHN
CTHMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYaJbHYI) AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHHMIO KOMIIETEHIIH, KOTOPBIMU JIOJDKEH 00JaaaTh
OyAylIMii CIICIIUAIIHCT.

OcHoOBHBIE BUIbI THTEPAKTUBHBIX 00pa30BATEIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX TpyIax (KOMaHJIe) - COBMECTHAS JEATSIILHOCTh CTYICHTOB B IPYIITIE IO/
PYKOBOJICTBOM JIH/Iepa, HAIIPABJICHHASI HA PEIICHUE OOIIeH 3a/1a4d ITyTEM TBOPUECKOTO CIIOKEHHSI
pEe3yNbTaTOB WHIUBUAYATBHOW pabOThI UYJICHOB KOMAHIBI C JCJIICHHEM IIOJITHOMOYUN U
OTBETCTBCHHOCTH;

— TPOCKTHAs TEXHOJIOTHS - WHAMBHyaJ bHAs MM KOJUICKTUBHAS JESITEIBHOCTD 110 OTOOPY,
pacipeeNieHu0 U CUCTeMAaTU3allud MaTepraia 1o OMpeIeiICHHON TeMe, B pe3yJIbTaTe KOTOPO
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHaIM3 pPealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHOU NEATEIHbHOCTH, M TIONCK BapHAHTOB
JYYIIUX PEUICHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTelibHasl eI TeIbHOCTD, HAllPaBJICHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIEKCHBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallMd [IUPOKO WCIONB3yeTCsS Kak
nmpenojaBaTeneM, Tak W CTYIEHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHITUNA W aHaIu3a
pe3yJabTAaTOB CAMOCTOSITEIBHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU M
pEIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH IeJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHIA.

KOJIMY€eCTBO
I/ICHO.T[I)?.yeMbIe HHTCPAKTUBHBLIC 06pa30BaTeHLHLIe
CeMeCTp BI/I[[ 3aHATUSA HHTCPAKTUBHBIX
TEXHOJIOTUH
4acoB
[TpakTHueckue 3aHATHA B peKUMax
JIP B3aUMOJICHCTBHSl «IIpEeNoJaBaTelib — CTYAECHT» U 32
«CTYJIEHT — CTYJIEHT»
Hroro 32

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tewmbl, 3amanusg M BOIPOCHl JJI CaAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKM TOWCKAa HMH(DOPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJATh 3HAHMS,
IIOJIyYEHHBIE B XO€ JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHMN.

[Tonxon pazbopa KOHKPETHBIX CUTYaLIUI ITUPOKO UCIIOJIb3YETCS KaK MpernoaaBaTeseM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

Jnst aun ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMHU 370POBbS IIPEAYCMOTPEHA OpPraHU3anus
KOHCYJIbTallU! C UCIOJIb30BAHUEM JJIEKTPOHHOM IIOYTHI.

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:

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



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1st JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4. OueHoYHbIE U METOAUYECKHE MATEPHAbI
4.1 OueHouHble CcpeACTBa UIA  TeKYyWIero KOHTPOJSI  YCIeBAaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUH 00yvaroIuxcs, OCBOMBIIMX Iporpammy YydeOHOW JucHUIUIMHBI «OCHOBBI
POTPaMMHUPOBAHUS.

O1eHOYHBIE CPEACTBAa BKJIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TEKYIIero
KOHTPOJIsE B (opMe TECTOBBIX 3a/JaHUil, Pa3HOYPOBHEBBIX 3a/JaHU, U MPOMEKYTOUYHOI
aTTecTanuu B GopMe BOINPOCOB U 33/IaHUH K 3aUETy U IK3aMEHY.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHYaTbHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISICTCS JOTIOJIHUTEIBHOE BPEMS JUIs IOATOTOBKH OTBETA Ha YK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH sl 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYUYSHHS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJII0) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB AJI TeKyLIel U MPOMeKYTOYHOM aTTecTaluu

Ne | KonTponupyemsble paszeisl (TEMBbI) Kon HaumenoBanue
n/n JMCIUTUIMHBI* KOHTPOJIHPYEMOH OLICHOYHOT'O CPENICTBA




KOMICTCHI[HH Texytmii KOHTPOITH [IpomexyTouHas
(unm ee yacTn) aTTecTaunus
HJ[-2.OIIK-3
UJl-1.0IIK-6
1 SI3BIKH IPOTPAMMUPOBAHUS. HJI-2.0IK-6 Konmponvhuie Bonpoc na skzamene -
OCHOBBI ATOPUTMHU3AIUH HJI-1.01IK-T sonpocwl 1-5 9
HJ-2.OlIK-7
HJl-2.OIIK-3 Bonpoc na
UJI-1.0OIIK-6 Konmponsiote oxzamenel 0-12
2 JlekcuuecKkrie OCHOBBI SI3bIKA HJI-2.0IIK-6 P
HJ-1.01IK-T sonpocul 6-7
HJ[-2.OIIK-7
Koumponvnvie Bonpoc na sxzamene
HJ-2.0IIK-3 sonpocwr 8-10, 14-17 | 13-28
CkanstpHble TUIIBL. BelpaskeHus1. HJI-1.OITK-6 Konmposnsie
3 Oneparuu HJI-2.0IIK-6 3a0anus 1-2
H/I-1.0IIK-7 3aoanus ons
U-2.0IIK-7 CamocmosimenibHo20
pewenus 1-4
HJl-2.OIIK-3 Bonpoc na sxsamene
AJI-1.OIK-6 Konmponvhsie 29-31
4 BBoa/BeIBOI HJI-2.0IIK-6 P
HJ-1.01IK-T sonpocur 11-13
HJ[-2.OIIK-7
HJ[-2.OIIK-3 Koumponvnuvie Bonpoc na sxzamene
HJI-1.0OIIK-6 3a0anus 3-5 32-33
5 VYcroBHEI oniepaTop HJ[-2.OIIK-6 3aoanus ona
HJ-1.0IIK-7 CamocmosimenbHo20
Hj-2.OlIK-7 peutenus 5-12
HJl-2.OIIK-3 Koumponvnvie Bonpoc na sxzamene
HJI-1.0IIK-6 saoanus 6-10 34-38
6 OmnepaTopsl UK HJ]-2.0IIK-6 3adanus ona
U-1.0IIK-7 CamocmosimenibH020
Hj-2.OIIK-7 pewenus 13-22
HJl-2.OIIK-3 Koumponvhuvie Bonpoc na sxzamene
H/-1.0IIK-6 saoanus 11-15 39-42
7 CrarnuecKue MacCHUBBI HJI-2.0IIK-6 3aoanus ons
UJ-1.0IIK-7 CamocmosimenbHo20
HJ[-2.OIIK-7 pewenus 23-32
HJ[-2.OIIK-3 Koumponvnuvie Bonpoc na sxzamene
HUJi-1.0IIK-6 3adanus 16-17 43-48
8 VKkazarenu u CChUIKU HJI-2.0IIK-6 3aoanus ons
HJ-1.0IIK-7 CamocmosimenbHo20
Hj-2.OIIK-7 pewenus 33-37
HJl-2.OIIK-3 Koumponvnvie Bonpoc na sxzamene
Ujl-1.0IIK-6 sadanus 18-23 49-50
9 JlnHamMuuecKre MacCUBBI HJl-2.OIIK-6 3aoanus ona
HJ-1.0IIK-7 CamocmosimenbHo20
HJ[-2.0IIK-7 pewenus 38-55
HJ-2.0IIK-3 Koumponvhulie Bonpoc na sxzamene
HJI-1.OIIK-6 3adanus 24-27 51-64
10 | ®dynknuu, npoToTUNBI GyHKIMI HJ-2.0IIK-6 3aoanus ons
HJI-1.OIIK-7 CamocmosmenbHo20
HJ-2.01IK-7 pewenus 56-65
HJ-2.0IIK-3 Konmponvnuvle Bonpoc na sxzamene
HJI-1.OIIK-6 3adanus 28-29 65-72
11 | CrpykTypsl HJ-2.0IIK-6 3aoanus ons
H][-1.OIIK-7 CamocmosimenbHo20
H-2.0IIK-7 pewenus 66-72
HJ-2.0IIK-3 Koumponvhulie Bonpoc na sxzamene
12 | AJropuT™mbl COPTUPOBKH HJT-1.01TK-6 saoanus 30-31 73-78

HJT-2.011K-6




HJ1-1.0TIK-7
HJ1-2.0TIK-7

Ioka3aTesiu, KpUTEPUH M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBUe IIOPOrOBOMY VPOBHIO OCBOEHHS KOMIIETEHUHUH IUIAHUPYEMBIM
pe3yabTaTaM 00Y4YCHHUS U KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: YIOBJIETBOPUTEIBLHO /3a4TEHO):
OIIK-3 CnocobeH pemiath CTaHAAPTHBIE 321a4M NMPOo¢ecCHOHAIBHOM AesATeJIbHOCTH HA
O0CHOBe MH(OPMALMOHHOMH 1 Oubauorpaduveckoil KyabTypbl ¢ IPUMEHEHUEM
HH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOIHM M € Y4eTOM OCHOBHBIX
TpeOoBaHNH NH(POPMALMOHHOMH 0e30I1ACHOCTH

HJI-2.01TK-3

3namop

Ymemo

Braaoemo

Cnocoben yuacmeoseams 6 paspadomke u peanu3auyuu NPoZpammHbIX
npoOyKmMoe Ha OCHOGe UHPOpMayuoHHou u oOubauozpaguyeckoi
KYJIbmypsl ¢ HpUMEHEeHUeM UHQOPMAYUOHHO-KOMMYHUKAUUOHHBIX
MEXHOI02UIl U C YYEemOM OCHOBHBIX MPeHOBAHUI UHOOPMAUUOHHOI
0e3onacnocmu

baszosvie koncmpyxkyuu szvika C++ (1excuka, CUHmMaxKcuc, munst OAHHLIX)

Ipunyuner pabomuvl ¢ namamvio (yKazamenu, CCbLIKU, CMAMuyeckue u

OuHamMuyecKue Maccusol)

Memoowi opeanuzayuu kooa (QyHKYuu, nPOMomunsl, CImpyKmypbl)

OcHosHble aneopummvl 00pabOmMKU OAHHBIX (COPMUPOBKUL)

Peanuzosvieams ancopummpl ¢ ucnonrv3osanuem yciosHvlx ONepamopos U YUKIos

Pabomamu ¢ paznuunvimu munamu OGHHBIX U CMPYKMYPAMU

Opeanuz08v16ams 6600/8b1600 OAHHBIX

Ipumenams 6a3o6vle aneopummbl COPMUPOBKU

Hasvixamu cmpykmypnozo npoepammuposanus Ha C++
Memooamu pabomsi ¢ OuHamMu4eckol namsamoio
Texnuxamu MOOYIbHOU OPaAHU3AYUU KOO

OIIK-6  CnocoGen paspadaTpiBaTh aJArOpuTMbl W HPOrpaMMbl, NPHUIOJHBIC [JIsI
NPAKTHYECKOI0 MCHOJIb30BaHUs, TNPUMEHSTh OCHOBbI HMH(pOPMATHKH H
NPOrpaMMHUPOBAHHUSA K IPOCKTHPOBAHHIO, KOHCTPYMPOBAHHUIO M TECTHPOBAHUIO
NPOrpaMMHBIX NIPOAYKTOB

HJI-1.01TK-6

3namo

Ymemo

Bnaoemuw

Apzymenmuposano npumensem Memoobl NPOEKMuUposanus,
Pa3padomKu u peanuzayuu nPoZPaAMMHBIX RPOOYKHIO08 U RPOZPAMMHBIX
KOMRJIEKCO8 6 PA3IUYUHBIX 0071ACHIAX YeN08€4eCKOll 0essmeIbHOCHU

OcHosbl s3vika C++ (munvl 0auHbIX, Onepamopsl, CMPYKmMypovl YAPAeieHus)

Tpunyunst pabomol ¢ namsmio u ykazameusimu

Memoovl opeanuzayuu Kooa ¢ ucnoIb3o8anuem QyuKyuil

Ocnogubie ancopummsl 00paboOmKu OAHHbIX

Paspabamvieams ancopummul u pearusosvieams ux Ha C++

Pabomamu ¢ maccusamu (cmamuveckumu u OUHAMUYECKUMU)

Opeanu3z06v16amsv KOO ¢ UCNONIL30BAHUEM (DYHKYUL U CMPYKIYD

Ipumensamo 6a306vie anzopummol cCOpmMupoBKU

Hasvikamu cmpyxmypHo2o npoepammuposanus
Memooamu pabomwi ¢ OuHaMUYeCKOU NAMAMbBIO
Texnuxamu MOOYIbHOU OP2aAHU3AYUU KOOA



HJI-2.0IIK-6 Hcnonvzyem uncmpymenmaivHnovle, NpOZPAMMHbBIE U ANNAPDAMHbLLE
cpeocmea  u3MepeHuil  0nA  OUeHKU  Kauecmea npoZpamMmHOZ0
odecneuenusn
3namo Cpeovt paspabomku o C++
Memoobr mecmuposanus npoepammHo20 Kooa
Ipunyuner omnaoxku npoepamm

Ymems Hcnonvzosams uncmpymenmuol paspabomxu
Tecmuposams u omaasxcuéams KOO
Ananuzuposams npousso0uUmenbHOCMb NPOSPAMM

Bnaoemo Hasvikamu mecmuposanus npoepamm
Memooamu omaaoku kooa
Texnuxamu ananuza npouzsoo0UmeIbHOCmu
OIIK-7/ Cnoco0eH NpUMeHSTh B PAKTHYECKOH 1esiTeJIbHOCTH OCHOBHbIE KOHIIENIUM,
NPUHIUIIBI, TEOPUU U (PAKTHI, CBSI3aHHBbIE ¢ UHPOPMATHKOM
HJI-1.01IK-7 Hmeem npaxkmuyeckuil onwvim HAYYHO-UCCN1e008aMeNbCKOUL
OoesamenbHOCmU 8 001aCmU ROCMPOCHUA MAMEMAMUYEeCKUx mooeeil,
nPOZPAMMUPOBAHUA U UHPOPMAYUUOHHBIX MEXHOT02UT
3namo OcHogbl aneopummuzayuu
Ipunyuner cmpykmypHno2o npocpammuposanisl
Memoowvi peutenusi munosvix 3a0a4

Ymemo Paspabamvieamo ancopummol
Peanuzosvieame pewenus na C++
Ananuzuposams pesynomamol

Bnaoempw Hasvixamu aneopummuuecko2o mvlulienus
Memooamu peanuzayuu arcopummos
Texnuxamu ananuza pewtenui

HJI-2.0IIK-7 Cnocooen mnaxooums, Qopmynupoeamsv u peuwiamov CHMAHOAPMHbBIE
3a0auu ¢ KOHKPEmHOU RPOdIeMHOU 00 1acmu
3uamo OcHogHbie KOHCMPYKYUU A3bIKA

Ipunyunvt pabomsi ¢ danubIMU
Memoowl opeanuzayuu kooa
Ymemns Paspabamvieame npoepammmuvie peuierus
Pabomambw ¢ paznuunvimu munamu OaHHbIX
Opeanu3zo8v16ams CMpPYKMypy Apocpammbl
Bnaoempo Hasvikamu npoepammuposanus na C++
Memooamu pabomsi ¢ daHHbIMU
Texnuxamu opeanuzayuu K00a

CootercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS  KOMIIETEHIIMH MJIaHUPYEMbIM
pe3ynbTaTtaM oO0yueHHs M KpUTEPUSIM HX OLICHHMBAHUS (OLIEHKA: XOPOIIO /3aYTEHO):

OIIK-3 Cnoco0eH pemiaTh CTAaHAAPTHBIE 321241 MPO¢eCcCHOHATBLHOI 1esITeTbHOCTH HA
OCHOBe HH(OPMaLMOHHON U OMOMorpaguyeckoi KyJabTypbl ¢ IPHMEHEHHEM
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHH M € y4eTOM OCHOBHBIX
TpeOOBaHNH NH(POPMALMOHHOMH 0e30I1aCHOCTH

HJI-2.01IK-3 Cnocoben yuacmeosamv ¢ pazpadomke u peanu3auyuu NPopamMmHbIX

HPOOYKMO8 HA O0CHO6E UHPOPMAUUOHHOU U OubdaUOZpAdUYECKOl
KYJIbmypsol ¢ HpUMEHEeHUeM UHPOPMAaAyUuOHHO-KOMMYHUKAUUOHHBIX




MEXHOI02UIl U C YYEemOM OCHOBHBIX MPEHOBAHUIN UHOOPMAUUOHHOI
be3onacnocmu
3namo basosvie koncmpykyuu szvika C++ (nexcuka, cunmaxcuc, munsvl OAHHbIX) U UX
ONnMuUManbHoe npUMeHeHue
Ipunyuner pabomuvl ¢ namsmvio (yKazamenu, CCbLIKU, CMAMUYECKue u
OUHAMUYECKUe MACCUBbL) C NOHUMAHUEM UX 0CobeHHOocmell
Memoowl opeanuzayuu kooa (yHKyuu, npomomunsvl, CMPYKmMypsl) u ayduiue
APAKMUKU UX UCNOb308AHUS
OcHosHble aneopummvt 00pabOMKU OAHHLIX (COPMUPOBKU) U UX BDEMEHHYIO
CILOJCHOCMb
Ymemo I'pamomno  peanuzosvieamev — aneOpumMMbl € UCHONL3OBAHUEM  VCIOBHbBIX
onepamopos u YuKios
Ocosnanno pabomams ¢ paziuyHbLMU MUNamu OGHHbIX U CIMPYKIMYpamu
Opeanu308v16amb HAOEHCHBLU 8800/8b1600 OAHHBIX C 0OPAOOMKOU OUUOOK
0O60cHO8aHHO NpuUMeHsIMb 6A306ble ANCOPUMMbL COPMUPOBKU

Bnaoems Yeepennvimu nasvikamu cmpykmypnozo npoepammuposanus Ha C++
Haoeoxcnvimu memooamu pabomul ¢ OuHaMU¥eCKOU NAMAMbIO
Dppexmusnvimu mexHukamu MOOYIbHOU OP2AHU3AYUU KOOd
OIIK-6 Cnocoden pa3pabdaThiBaTh aJrOpuTMbl W HPOrpaMMbl, MPHUIOJHBIE [JIsl
NPAKTHYECKOT0 WCHOJIb30BAHUSI, TPHUMEHSITh OCHOBbI WHPOPMATHKH U
NPOrpaMMHPOBAHMSA K MPOEKTHPOBAHUI0, KOHCTPYHPOBAHHMIO U TECTHPOBAHUIO
MPOrPaMMHBIX POIYKTOB
HJI-1.0IIK-6 Apzymenmupoeano npumeHsem Memoobl npoeKmupoeanus,
Paspadomku u peanuzayuu nPoOPaAMMHBIX HPOOYKHI08 U RPOZPAMMHBIX
KOMRJIEKCO6 8 PA3/IUUHBIX 001ACMAX Yel068e1eCcKOll essme1bHOCmU
3namo Ocnoegul asvika C++ (munwvl 0aHHbIX, ONEpamopwvl, CMPYKmMypuvl YAPAGIeHUs) U Ux
ocobenrHocmu
Tpunyunst pabomol ¢ namsamvio u yKazameusimu ¢ NOHUMAHUEM UX 02PAHUYEHUL
Memoouvl opeanuzayuu Ko0a ¢ UCNONbL30BAHUEM DYHKYUL U TyHuiUe NPAKMUKU
OcnosHble aneopummbi 06pabOMKU OAHHBIX U KPUMEPUU UX 8b100pa
Ymemos Paspabamuvieams 3¢pghexmugnvie ancopummol u 2pamomHo peairu308bl8ams Ux Ha
C++
bezonacno pabomamu ¢ maccusamu (cmamuyeckumu u OUHAMUYECKUMU)
OnmumansHo 0peanu306616ams KOO ¢ UCHONb308AHUEM DYHKYUL U CIMPYKMYD
Oco3HaHHO npUMeHAmb 6a308ble AN2OPUMMbL COPMUPOBKU
Bnaoempo Yemortiuugvimu nagvikamu cmpykmypHo2o npoecpammuposarus
Haoeoxxcnvimu memooamu pabomul ¢ OuHamMuyeckou namsamoio
Dhdpexmusnvimu mexHuKamu MoOyIbHOU OP2aAHUIAYUU KOOA

HJI-2.0IIK-6 Hcnonvzyem uncmpymenmaibHvle, NpPOZPAMMHbBIE U ARNAPAMHDbLE
cpeocmea  usmepeHuil  01A  OWeHKU  Kauecmea npoZPamMMHO20
obecneuenusn

3uamo Coepemennsie cpeodvl paspadbomku 0na C+~+ u ux 0CHO8HbIE B03MOHNCHOCIIU

OcHosHble MemoObl Mecmupo8aHusi NPOSPAMMHO20 KOOA
Ipunyunsi omnaoxku npoepamm u NOUCKA OUUO0K
Ymemo IIpogheccuonanvro ucnonvzoeams uHcmpymeHmol papabomxu
Komnnexcno mecmuposams u omaaxcusamos Koo
Ananusuposamo u ONMUMUIUPOBAMb NPOUZEOOUMETLHOCHb NPOSPAMM

Bnaoempw CucmemHbIMU HABLIKAMU TMECMUPOBANUS NPOSPAMM
Dppexmusnvimu memooamu omiadKu Kooa



Texnuxamu ananuza u yiayuyuieHus np0u3600umeﬂbnocmu

OIIK-7 Cnoco0eH mpuMeHSITh B IPAKTHYECKOi 1esiTeJIbHOCTH OCHOBHbIE KOHIIEMIIHH,
NPUHLNIBI, TEOPUHU U (PAKTHI, CBA3AHHbIE ¢ HH(POPMATHKOM
HJI-1.0IIK-7 Hmeem npaxkmuyeckui onwvim HAYYHO-UCC1€008AMENbCKOUL
oesasmenpbHOCmU 6 001acmu ROCMPOEHU MAMEMAMUYECKUX Moodelell,
NPOZPAMMUDPOBAHUA U UHPOPMAUUOHHBIX MEXHOT02UT
3namp OcHogul anzopummusayuu U ux NPAKmuiecKkoe npuUMeHeHue
Tpunyuner cmpykmypHo2o npoepamMmuposanusi U ux npeumyuiecmed
MemoOwl pewienus munogvix 3a0a4 u Kpumepuu ux e6100pa

Ymems Paspabamuvieams onmumanvusie ancopummbl
I'pamomno peanuzosvieams pewtenus na C++
Kpumuuecku ananuzuposams pezyromamoi

Bnaoemp Paszsumvimu nagvlkamu ancopummuiecko2o MolulieHus:
Memooamu 3¢ppexmuernoii pearuzayuu aneopummos
Texnuxamu KOMNIEKCHO20 AHAIU3A peuleHUll

HJI-2.0IIK-7 Cnocoben naxooums, Qopmynupoeamsv u pewiamov CHAHOAPMHbBIE
3a0ayu 6 KOHKPEmHOIl nPodIemMHOll 0d1acmu
3uamo OcHogHble KOHCMPYKYUU S36IKA U UX CEMAHMUKY

Tpunyunvt pabomoel ¢ OAGHHLIMU U UX 02PAHUYEHUS]
Memoovl opeanuzayuu kooa u ayduiue npaKmuxu
Ymems Paspabamuvieams nHadesicnvie npocpammmubsie peuieHus
Dhhexmusno pabomamu ¢ paznuuHLIMU MURAMU OAHHBIX
OnmumanvbHo Opeanu306bl6amb CMPYKMYPY NPOCPAMMbL
Bnaoems YVeepennvimu nagvikamu npoepammuposanus na C++
Memooamu bezonacrHoil pabomwi ¢ OAHHLIMU
Texnuxamu 3¢ghghekmusHol opeanusayuu Kooa

CootBercTBre HPOJABMHYTOMY VPOBHIQ OCBOCHHUS KOMIICTCHIIMHA IIAHUPYEMBIM
pe3ysbTaTaM O0YUYCHHUS U KPUTEPUSAM HX OlCHUBAHUS (OI[CHKA: OTJIMYHO /3aYTEHO):
OIIK-3  CnocofeH pemiaTh CTAaHAAPTHBIE 321241 NPO¢ecCHOHATBHOM 1esITeIbHOCTH Ha
OCHOBe HH(OPMANIMOHHOW U OubIHOrpaduyecKkoii KyJbTypbl ¢ MPUMEHEHUEM
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJOTHA U € Y4e€TOM OCHOBHBIX
TpeOoBaHN NH(OPMALMOHHOH 0€30MACHOCTH
HJI-2.0IIK-3 Cnocooden yuacmeoeamv 6 pazpadomike u peanuzayuu NpozPaAMMHBIX
npoOyKmoe Ha O0CHO6e UHpopmayuonnoit u oOudaUOZpaAdUUecKoll
KyJIbmypbsl ¢ RpumMeHeHuem UHGOPMAUUOHHO-KOMMYHUKAYUOHHBIX
MEXHON02UIl U C y4emoM OCHOBHBHIX MPedOoBaAHUIl UHPOPMAUUOHHOU
be3onacnocmu
3uamo basosvie u npoosunymeie koncmpykyuu asvika C++ (n1excuka, cunmaxcuc, munul
OAaHHbIX) U UX NPOhecCUOHANbHOE NPUMEHEHUE
I'nybokue npunyunvl pabomul ¢ namamoio (yKazamenu, CColIKU, CMamudecKue u
OUHaMUYeCKUe MACCUBbL) C YYemom 6cex HIOAHCO8
Cospemennbie Memoowvl opeanuzayuu Kood (yHKyuu, npomomunsvl, CmpyKmypbul)
U NPOMbLULIEHHbIE CIAHOAPMbL UX UCHOTIL30BAHUSA
OcHoguble U cneyuanu3uposamnuvie  AlcOpuUMMbl  00pabomKu  OaAHHLIX
(copmuposKu) u ux CIOACHOCMHbIE XAPAKMEPUCMUKU

Ymems IIpogeccuonanvno peanuzosvieamsv U  ONMUMUSUPOBAMb  ANCOPUMMbL  C
UCNONIL308AHUEM YCTIOBHBIX ONEPAMOPOS U YUKIO08




Kauecmeenno pabomame ¢ paziuyHolMu Munamuy OAHHBLIX U  CILONCHbIMU
CMpYKmMypamu

Opeanuz06vi6amv HAOENHCHBIU U NPOU3BOOUMENbHBIL B800/6b1600 OAHHBIX C
00pabomKoll 6cex 03MONCHBIX OUUDOK

Kpumuuecku svloupamsv u npumensims ONMUMAbHbIE AN2OPUMMbBL COPMUPOBKU
0J151 KOHKDEMHbIX 3a0ay

Bnaoemo IIpoosunymuimu Hagvikamu CMpPYKMypHO20 U MOOYIbHO20 NPOCPAMMUPOBAHUS
Ha C++
Ilpogpeccuonanvuvimu memooamu pabomvl ¢ OUHAMUHECKOU NAMAMbIO U
pecypcamu
Cospemennbimu mexHuKamu MoOyIbHOU U KOMHOHEHMHOU OP2AHU3AYUU KOOA

OIIK-6 CnocoGen paspadaThiBaTh aJaropuTMbl W HNPOrpaMMbl, NPHUTOJHbIE [JIsl
NPAKTHYECKOr0 HCHO0JIb30BAHUS, INPHUMEHATh OCHOBbI HHQOPMATHKH H
NPOrpaMMHPOBAHMSA K MPOEKTHPOBAHUI0, KOHCTPYHPOBAHHMIO U TECTHPOBAHUIO
NPOrpaMMHBIX POJYKTOB

HJI-1.0IIK-6 Apzymenmupoeano npumensem Memoobl npoeKmupoeanus,

PpazpadbomkKu u peanuzayuu nPOZPAMMHBIX HPOOYKHIO8 U RPOZPAMMHBIX
KOMNJIEKCO6 8 PA3IUYHBIX 00]1aCMAX Ye106e4eCKOoll 0esAmelbHOCU
3namep Bce acnekmur  sazvika C++ (munel OauHblX, OnEpamopvi, CMPYKMypbl
VAPABAEHUs) U UX MOHKOCU
IIpoosunymule npunyunvl pabomel ¢ NAMAMbBIO U YKAZAMENAMU C YUEMOM 6CeX
NO0BOOHBIX KAMHEI
Cospemennbie memoobl opeanuzayuu Kood ¢ UCHONb308AHUEM @OYHKYULl U
NPOMbILULEHHbLE NPAKMUKU
OcHosHble U cneyuanusupos8anHvle ancopummbl 06pabomKu OAHHbIX U KpUumepuu
UX ONMUMAIbHO20 6b1O0PA
Ymemn Paspabamvisams ~ u  onmumuzupogamv  CIOJCHblE — AN2OPpUMMbL U
npogheccuonanvro peanusogviéams ux na C++
l'apanmuposanno 6e3onacno pabomamv ¢ MACCUBAMU (CMAMUYECKUMU U
OUHAMUYECKUMU) 8 CTIOICHBIX CYEHAPUAX
OnmumanvHo npoeKmuposams U OpP2aHU306bl6AMb KOO C UCHONb30BAHUEM
@yHKYUL U CMPYKmMyp
Oco3Hanno evblbupams U NPUMEHAMb ONMUMATbHBIE AN2OPUMMbL COPMUPOBKU
07151 KOHKDEMHbIX Cy4aes
Bnaoempo IIpoosunymoimu HaABLIKAMU CMPYKMYPHO20 U 0OBEKMHO-0OPUECHMUPOSAHHO0
NPOCPAMMUPOBAHUS
Haoesicnvimu memooamu pabomwl ¢ OuHamuueckou namamoio 8 production-kooe
IIpogheccuonanvrvimu mexuukamu MOOYIbHOU U KOMNOHEHMHOU Op2aHu3ayuu

K00a
HJI-2.0IIK-6 Hcnonvzyem uncmpymenmaibHvle, NpPOZPAMMHbBIE U ARNAPAMHDbLE
cpeocmea  usmepeHuil  01A  OUeHKU Kauecmea npoZpamMmHOZ0
obecneuenusn
3uamo Cospemennvie npogeccuonanvuvie cpedvt paszpabomku o C++ u  ux

pacuiupentvie 03MONCHOCHU
Cospementbie Memoobl mecmupo8anust U 6epUGUKayuU nPOPAMMHO20 KOO
IIpoosunymuie npuHyunsl OMAAOKU RPOSPAMM U NOUCKA CLOHCHBIX OUUOOK
Ymemo Kauecmesenno ucnonvszosame npogheccuonanvhvie UuHCmpymernmol paspabomxu
1Iposooumsb KomnexcHoe mecmupogarue u 2iy00Ky 0miadKy Kooa



Ananuzuposams U CywecmeeHHo ONMUMUIUPOBANMb NPOU3BOOUMETLHOCHb
npozpamm

Bnaoemo Cospemennvimu Hagvikamu mecmuposarusi u QA npoepamm
IIpogheccuonanvrvimu memooamu OmMaaOKU CIOHCHO20 KOOA
Texuuxamu  2nyboko20  aumanuza U CYUeCMmEeHHOU  ONMUMU3AYUU
npoU3800UMeENbHOCMU

OIIK-7 Cnoco0eH NpUMEHSITh B IPAKTHYECKOH /1esiTeIbHOCTH OCHOBHbIE KOHLIENIMH,
NPUHIUAIIBI, TEOPUU U (PAKTHI, CBSI3aHHbIE ¢ UHPOPMATHKOM
H/I-1.0IIK-7 Hmeem npakmuueckui onovim HAYYHO-UCC1e006AMENbCKOU
oeamenvHoCmu 6 001acmu NOCMPOCHUA MAMEMAMUYECKUX Mooenell,
RPOZPAMMUPOCAHUSA U UHPOPMAUUOHHBIX MEXHOIO2UTL
3namo Ilepedosvie konyenyuu areopummuzayuu u ux npogeccuoHaibHoe npuUMeHenue
Cospemennvie npunyunsvt cmpykmypnozco u OOII npoepammuposanus
Cospemennbie Memoobl peuieHs: CLONCHbIX 3a0ay U KpUmepuu ux ONMuMaibHO20
8vi00pa
Ymems Pa3pa6amblearnb U onmuMuUsuUpoBams CJNHO0HCHbLE AJICOPUNMIMDbBL
IIpogheccuonanvro peanuzosvisams npomuvluiienusie peuwenus Ha C++
Kpumuuecku ananuzuposams u yiydwamso pe3yiomamol
Bnaoemp IIpogheccuonanvrvimu HaABbIKAMU ANCOPUMMULECKO20 MbIULTEHUS
C06p€M€HHbl€ Memooamu peaiuzayuu CJ0HCHbIX Al1cOpuUmmos
Texnuxamu KOMNIEKCHO20 AHAIU3A U YTIYYULeHUS PeuleHUl

HJI-2.0IIK-7 Cnocooen naxooums, Qopmynuposamsv u pewiamsv CHMAHOAPMHbIE
3a0ayu ¢ KOHKPemHoIl nPoodIemMHoll 0da1acmu
3namp Bce acnexmut asvika C++ u ux npogeccuonanvrhoe npumenerue

IIpoosurymule npunyunsl pabomul ¢ OGHHLIMU U UX O2PAHUYEHUS
Cospemennbie Memoowvl opeanu3ayuu Kood u ayuuiue npaKmuKu

Ymems Paspabamvisams nadedicHbvle U npou3800umenbhble NPOSPAMMHbLE PeUleHUs]
Ahdexmusno pabomamo co CLOACHLIMU MUNAMU OAHHBIX U CIIPYKMYPAMU
OnmumanbHO NPOEKMUpo8ams apxXumeKmypy npocpamm

Bnaoempo IIpogheccuonanvnvimu Hagvikamu nPomwviuLienHo020 npoepammuposanus na C++
IIpoosunymuimu memooamu pabomwl ¢ OAHHLIMU
Texnuxamu npoeKmupo8anus ONMUMAIbHOU APXUMEKMYPbl RPOSPaAMM

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHBbIE MATePHAJIbl, HE00X0AUMbIe 1JIsl OLleHKH
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIMX 3Talbl
(hopMupoBaHUsI KOMIIETEHIHI1 B polecce OCBOEHNsI 00pa30BaTeIbHOI NPOrpaMMbI

Tunosbie KOHTPOJIbHbIE 32 JAHUSA:

1. Jlausl KaTeThl NPSIMOYTOJBHOTO TpeyrojbHUKa a U b. Haiitu ero rumorenysy c u
nepumertp P.

2.  Haiitu paccrosiHMe MEXIy JAByMsl TOUKaMH € 3aJaHHbIMU KoopauHaTamu (x1, yl),
(x2, y2) Ha MJIOCKOCTH.

3. llonb3oBarenb BBOAMT C KJIABUATYpbl KOOpAMHATHI TOUkH (X,y). Heobxomumo
HaIicaTth pOrpaMMy, KOTOpasi IIPOBEPSIET, KAKOM YETBEPTH NPUHAJJIEKUT TOUKA.

4.  Tlonw3oBarenb BBOJUT C KiaBUaTypsl 3 uucna ot — 0 go 10. Hanucats nporpammy,
KOTOPAsi CYUTAET CYMMY TOJIBKO HEYETHBIX MOJIOKHUTEIBHBIX YHCEIL.

5. llonb3oBarens BBOAUT € KJIaBHATypbl 2 uucia. Hammcare mporpammy, KOTopas
IIPOBEPSIET, SABIAECTCA JIM IMEPBOE YUCIO KBAAPAaTOM BTOPOIO, U BBIBOJUT COOTBETCTBYIOIIEE
cooOuieHue.

6.  Jlano nenoe yncio. Halitu cymmy ero 4eTHbIX mudp.



7. Jlana mociemoBaTeIbHOCTh IIENBIX YHCeNl, OoKaHumBaromasics uuciaom (. Haittu
CyMMYy KBaJpaTOB JBY3HAYHBIX OTPHUIATENILHBIX YHcel. ECM Takux ducen HET, COOOIUTh 00
3TOM.

8.  lama mocnemoBaTENBbHOCTh IENBIX 4YHCEeN, OKaHuuBaromasics uuciom 0. Haiitu
HauMEHbIIIee YETHOE YUCIIO.

9. Jlnga 3amaHHOrOo  HaTypaipHOro uymucia N HalWTH CyMMy  JAETHUTENeH,
3aKaHYMBAIOIIMXCA 3a1aHHON nudpoi K.

10. HarypanbHoe unciio N Ha3bIBacTCs COBEPIICHHBIM, €CIIH OHO PaBHO CyMME BCEX
CBOMX JICTTUTENICH, HCKITFOYas caMo 3TO uucio (Hampumep: 6 =1+2+3;28=1+2+4+7 + 14).
Haiitu Bce coBepiienHble uncia orpeska [A, B].

11. Jlan omHOoMepHbIi MaccuB, coctosamuid u3 N (0 < N < 100) menounciaeHHbIX
aneMeHTOB. OnpeeauTh KOJIMUYECTBO YETHBIX JIEMEHTOB, MHJIEKChI KOTOPBIX HE KPaTHBI 3

12. Jlam omHoMmepHbIi MaccuB, coctosamuid u3 N (0 < N < 100) memo4uciIeHHBIX
2JIEMEHTOB. BBIBECTH 3HAYCHMSI, KOTOPHIE HE MMPEBOCXOISAT CPETHETO apru(PMETHIESCKOTO.

13. Jau omuomepubiii mMaccuB, coctosmmii u3 N (0 < N < 100) memodncieHHBIX
aneMeHTOB. OnpeenuTh, €CTh JIU B HEM JIBa COBEPIICHHBIX JIEMEHTA.

14. Jlana kBaapaTHas maTpuia meiabix gucen pazmepoM N X N (3 < N < 100). Haiitu
MIPOU3BEICHNE HEHYJIEBBIX AJIEMEHTOB, JICXKAIINX BBIIIE TJIABHON JUArOHAIU MATPHIIBI

15. Jlana marpuna BeuleCcTBEHHBIX uucen. HaillTu pa3sHOCTh MeXAy MaKCHUMAallbHBIM U
MUHUMAJIBHBIM 3HAYCHHUSIMH JICMEHTOB MacCHBA.

16. Hcnonb3ys BMECTO caMOi MepeMEeHHON yKa3aTellb Ha Hee, HallucaTh MPOrpaMMy B
COOTBETCTBUU C 33JlaHUEM. BBIUMCINTE BBHICOTY TPEYTOJIbHHUKA, 3HASI IBE€ CTOPOHBI TPEYTOJIbHUKA
U YTOJl MEX]Ty HUMHU.

17. Jlan maccuB 1eNbIX uyncell. BeiBecTr 3HaUeHUS, KOTOPBIE HE TPEBOCXOASAT CPEIHETO
apuQMEeTHUECKOTO.

18. Hcnomb3yst BMECTO caMOi MepeMEHHOW yKa3aTellb Ha Hee, HallMCcaTh MPOrpaMMy B
COOTBETCTBUM C 3aJlaHHeM. BBecTu cTOpOHY KBajapaTa a. BBIUMCIWTH IIIOHIaAb BIHCAHHOU
OKpY>KHOCTH. [laH MaccuB 11eNbIX yrcell. Bce HedeTHbIE 2JIEMEHTHI yIBOUTh, @ YETHBIC YMEHBIIUTh
BJIBOE.

19. lanm maccuB nenbix yucels. OnpeneauTh KOJTHYECTBO YETHBIX 3JIEMEHTOB, HH]ICKCHI
KOTOPBIX HE KpaTHHI 3.

20. Jlan naBYMEpHBIH MacCHB BEIICCTBCHHBIX 4YHCell. HalTH MUHUMaIBHBIN TIO
a0COIOTHON BETTMYHMHE DJIEMEHT MAaTPHIIBI.

21. JlaH OBYMEpHBI MacCHMB BEIIECTBEHHBIX 4Ymced. HalWTu cymMmy NpOW3BEICHUN
AIIEMEHTOB CTPOKH U CTOJIOIA MaTPHIIbl, HA TIEPECEUCHUN KOTOPBIX HAXOJUTCS HAUOOIBIINN TTO
a0COJIFOTHOM BEJIMYMHE JIIEMEHT MaTPHUIIBIL.

22. Jlan IByMEpHBII MacCUB BEIIECTBEHHBIX uncen. HaliTu cyMMy 2J€MEeHTOB CTOMO1Ia,
B KOTOPOM PaCIOJIOKEH MAaKCUMAJIbHBINA SJIEMEHT MacCHUBA.

23. Jlana xBagpaTHas MaTpulla HENbIX uucen. HallTh OTHOIIEHHE CyMM JJIEMEHTOB,
JISKANTUX BBINIC U HIKE TJIABHON TMAarOHAIN MATPHIIBL.

24. Hamucath (yHKIHIO, KOTOpas OIMPEAEINSeT, COIEPKUT U IOCIeI0BATEIbHOCTD
nenbix yncend N xoTs Obl TpU OTpULIATENbHBIX uKcia. Bo3Bpatuth 1 — ecnu conepxkut, 0 — B
MPOTUBHOM CITy4ae.

25. Jlan nByMepHBIH MaccuB IebIX unced. C UCIob30BaHuEM (YHKITUH KaKIOM €ro
CTONOIIe HANTH TIEPBBIN HEYETHBIIN ANMEMEHT (MIPUHSATh, YTO HEUETHBIE PJIEMEHTHI €CTh B KaXKJI0M
cToJoIe).

26. [lan nBymepHBI MaccuB 1enbix uncen. C ucnoab30BaHueM (YHKITUH TS KasKIOM
CTPOKH BBISICHUTH, UIMEIOTCS JI B HEH TTOJIOKUTEITHHBIC JIEMEHTHI.

27. Hamucate (¢yHKIMIO, KOTOpas OmpelenseT W BO3BpaIlaeT  KOJIUYECTBO
COBEPIIICHHBIX YHUCEIT B TTOCIIEIOBATEILHOCTH HATypalbHbBIX uyncen N.

28. Paszpaborath cTpykTypy Abiturient: ®amunusa, Mmsa, OtuectBo, Anpec, OueHku.
Co3math MacCHB CTPYKTYp HE MEHee 4eM M3 TpEX JJIEMEHTOB. BbIBecTH Ha 3KpaH: CHHCOK



a0UTYpHEHTOB, UMEIOUIMX HEYAOBJIETBOPUTENbHBIE OLEHKU; CIHCOK aOUTypUEHTOB, CyMMa
0aJI0B y KOTOPBIX HE MEHBIIIE 33JaHHOMN; BBIOpAaTh N aOUTYPHUEHTOB, HMEIOIIUX CAMYO BHICOKYIO
CyMMy 0aJUIOB, ¥ CIIMCOK a0UTYPUEHTOB, UMEIOIIUX IPOXOIHON Oa.

29. Paspaborats cTpyktypy Aeroflot: [Tynkr naznauenus, Homep peiica, Tun camornera,
Bpewms Bbutera, /Jlnu nenenu. Co3aTh MaccHB CTPYKTYp HE MEHEE 4eM U3 TPEX 3JIEMEHTOB.
BriBecTr Ha 3KpaH: - CIMCOK PEMCOB IS 3aJJaHHOrO IyHKTa HAa3HAYEHUS; CIIMCOK PEHCOB JIS
3aJJaHHOTO JTHS HEJIENH; CIICOK PECcOB JUIsl 3aJaHHOTO JHS HEJIEIH, BPEMS BbLIETa JJI1 KOTOPBIX
00JIbI1IE 33JTAHHOTO.

30. Omnummre aIrOPUTM COPTUPOBKH, JAIOMIHiA BpeMs padoTsl O(n2).

31. Omnummre anroput™ ObICTPOH COPTUPOBKU

Tunosble 3a1a4u JJI51 CAMOCTOSITEILHOTO PellIeHH:
1. [Jan HOMEp HEKOTOpOro roja (Leoe IMOJOXKUTENbHOEe uucio). OnpenenuThb
COOTBETCTBYIOIIUI €My HOMEp CTOJICTHUS, YIUTHIBAsI, YTO, HAIPUMED, HAYAJIOM X X CTOJIETHS ObLI
1901 ron.

2. JlaHbl KaTeT MpSMOYTOJBHOTO TPEYTOJbHUKA a W TUIOTEeHy3a c. Halitu apyroit
KateT b u nepumerp P.
3. JlaHbI KOOPIMHATHI BYX IMPOTHBOMOJIOKHBIX BEPILIUH NPSAMOYroibHuKa: (x1, yl),

(x2, y2). CtopoHbl NpsSMOYTOJIbHUKA MapajljiesibHbl OcsiM KoopauHar. Hailtu nepumerp u
IUIOILAAb JAHHOTO NMPSIMOYTOJIbHHKA.

4, Hansl pu Touku A, B, C Ha uncnoBoii ocu. Touka C pacrnonoxeHna Mex1y TOUKaMu
A u B. Haiitu npousseanenue s otpeskos |[AC| u |BC|.

o. [Tonb3oBaTens BBOAUT C KiaBUATypbl 3 1enblx yucia. HeoOxomumo Hammcathb
porpaMMmy, KOTOpasi BEIBOJIUT Ha 9KpaH TOJIbKO YETHBIC YHCIA.

6. [Tonp30oBaTens BBOAUT C KiaBUATypbl 3 1enblx yucia. HeoOxomumo Hamucathb
porpaMMmy, KOTOpasi BEIBOJIUT Ha 9KpaH KBaJpaT HauOOJBIIETO U3 BBEAEHHBIX YHCET.

1. [Tonb30Barens BBOAMT 2 1enbIX yuciaa. HeoOxoaumo HamucaTh HporpaMmy,

KOTOpast BBIBOJUT Ha 3KpaH CyMMY 3THX YMCEJN, €CIIM OHU 00a MojoKUTeabHble. B mpoTHBHOM
CJly4ae BBIBECTH Ha SKpaH MOJYJIb CYMMBI.

8. [Tonp3oBarens BBOAMT 2 wHedbIX yuciaa. HeoOxoauMo HamucaTh Nporpammy,
KOTOpasi MpOBEPSIET, AECTUTCS JIM IIEPBOE YMCIIO HAa BTOPOe 0€3 0cTaTKa U BBIBOAUT COOOIIeHHE 00
ITOM.

9. [Tonb3oBarens BBOAMT 2 1enbiXx yuciaa. HeoOxoaumo HamucaTh Hporpammy,
KOTOpasi CYUTAET CYMMY KBa/IpaTOB BBEAEHHBIX YHCEN U KBAIpaT CyMMbI M BBIBOAUT HAaUOOJIBLIYIO
CyMMYy Ha 3KpaH.

10.  Ilonb3oBarens BBOAWUT C KIaBHAaTypbl JBa uucia. HeoOxoaumo HamucaTb
IporpaMMy, KOTOpasi MpOBEpSET, NEIUTCS JIM KaXJ0€ YUCIO Haleao Ha 2 U 3, U BBIBOJAUT
coobuieHue 06 3ToM. Ecau e 4ucio He JeNUTCs, BBIBOJUT COOOLIEHHE 00 3TOM M OCTaTOK OT
JICTICHUSL.

11.  Tlonb3oBarenb BBOIUT ¢ KiIaBUATypbl ynciao oT 1 g0 20. Eciau oHO mpUHAAIEKUT
uHTepBany [1, 10], BbIBeCTH Ha PKpaH KBaJpaT 3TOr0 YUCIIA, €CIIM MPUHAIIICKUT UHTEepBaly [11,
20], BeIBECTH Ha dKpaH BBEAEHHOE YHCIIO B KyOe.

12.  Tlo mmHaM TpeX OTPE3KOB, BBEICHHBIX MOJIH30BATEIIEM, OMTPEICITUTH BO3SMOKHOCTh
CYILLIECTBOBaHMs TPEYTOJIbHUKA, COCTABIECHHOIO M3 ITHX OTPE3KOB. Eciu Takod TpeyroiabHHUK
CYLIECTBYET, TO ONPEIENINUTh, SIBISETCA JU OH pPa3HOCTOPOHHUM, DPAaBHOOEAPEHHBIM WIIU

PaBHOCTOPOHHUM.
13. Hano nenoe uncno. Haifti kommuecTBO ero HeYeTHBIX IUdp.
14.  Jlano uenoe uncno. BepHo nu, 4yToO B 4niciie Bce UQPPHI OAMHAKOBBIE?
15.  ano umenoe uncno. Haiitu konmn4uecTBo 3aaHHOM UG PHI B YKCTIE.
16.  Jlama mocnemoBaTeIbHOCTh LIETBIX YHCEN, okaHuMBaromascs uuciom (. Haiitu

MMPOU3BCACHUC MTOCICIHUX III/I(l)p TTOJIOXKUTCIBHBIX YUCCII.



17. Jlana mociemoBaTeIbHOCTh IIETBIX 4YKCel, oKaHumBaromasica uuciaom 0. Haittu
KOJIMYECTBO YHMCEN, Y KOTOPBIX mocienuss uudpa Oomnpire npeamnocnenseii. Ecau takux uucen
HET, COOOIIUTE 00 3TOM.

18. JlaHa mocienoBaTeNbHOCTh LIENBIX 4YHcell, okaHuuBaromascs uucioMm 0. Haittu
CyMMY KBaJIpaTOB YHCEJl, OKAHYMBAIOIINUXCS HA 2 WK Ha 13.

19. [Insg 3amaHHOTO HATypambHOrO 4YHucia N HAWTH KOJIMYECTBO €ro HEYETHBIX
NEIIUTEIIEHN.

20.  SIBmsercs M 3aJaHHOE HaTypaibHOE yncio N > 1 mpocTeiM?

21. HarypanbHoe unciio N Ha3bIBaeTCs COBEPIICHHBIM, €CJIM OHO PAaBHO CyMME BCEX

CBOMX JICJIUTEIICH, UCKIIFOYast cCaMo 3TO 4uciio (Hampumep: 6=1+2+3;28=1+2+4+ 7 + 14).
Onpenenuts, SBISETCS JIM 3aJJaHHOE HaTypanbHoe K coBepiieHHbIM?

22. [TocnenoBarenpbHOCT, DUOOHAYYM (WICHBI KOTOPOH HA3BIBAIOTCS YUCIAMH
®duboHauuM) onpeAenseTcst peKypeHTHbIMHU cooTHomeHusMu: F1 = F2 = 1; Fn=Fn-1 + Fn-2 qna
n >3. Haiitu cymmy niepBbix N uncen @uboHaquu.

23.  Jlan omnomepHsblii MaccuB, coctosmuid u3 N (0 < N < 100) memo4nclIeHHBIX
a11eMeHTOB. Bce a1eMeHThl, KpaTHble yucily 17, 3aMEHUTh HYJIEM.

24. Han omHomepHbI MaccuB, coctosamuid u3 N (0 < N < 100) memo4nclIeHHBIX
2JIeMEHTOB. Bce HeUeTHBIE 2JIEMEHTHI yIBOUTH,  YETHBIC YMEHBITUTH BIABOE.

25. Han omHomepHblld MaccuB, coctosmuid u3 N (0 < N < 100) meno4ucieHHbIX
asieMeHTOB. ONPeIeTUTh CYMMY MOJIOKHUTEIBHBIX JIEMEHTOB ¢ YCTHBIMHU HHJICKCAMHU.

26. Han omHoMepHbIii MaccuB, coctosimuii u3 N (0 < N < 100) BemiecTBEeHHBIX

3JIEMEHTOB. 3aMEHMUTH IIOJIOXKHUTCILHBIC qucjia, HWHACKCBI KOTOPLIX YCETHBI, 3HAYCHHEM
HauOOJIBIIEro 10 MOAYJIO YHrcCJia.

27. Han omnomepusiii MaccuB, coctosmuid u3 N (0 < N < 100) meno4ucieHHbIx
a1eMeHTOB. OnpeieTuTh, €CTh JIM B HEM XOTS OBl OJJHO ITPOCTOE YHUCIIO.
28.  Jlan omHomepHbIi MaccuB, coctosmmid m3 N (0 < N < 100) nenouncieHHbIX

aseMeHTOB. OIpeeanTh, eCTh JIM B HEM XOTs Obl 0JHO ynciao dubonaqum.

29.  Jlan omHOMepHBIH MaccuB, coctosimuii m3 N (0 < N < 100) BemecTBeHHBIX
aneMeHTOB. Eciiu B pe3yibraTe 3aMeHbl OTPHIIATEIbHBIX 3JIEMEHTOB MX KBaJIpaTaMH 3JEMEHTHI
OynyT oOpa3oBbIBaTh HEYOBIBAIOIIYIO IMOCIEAOBATEIBHOCTh, TO TMOJIYYUTh CyMMY 3JIEMEHTOB
MCXOJIHOM MOCIIEA0BATEIBHOCTH, B IPOTHBHOM CITydae MOJYYHUTh UX MPOU3BEICHUE.

30.  Jlana kBampartHas mMaTpuia nensix yucen pazmMepom N X N (3 < N < 100). Haiitu
OTHOUIEHUE CYMM 3JIEMEHTOB, JIS)KAIINX BBIIIE U HU)KE TIIABHOW IMArOHAIN MaTPHUIIBL.

31. Jlana maTpua BENECTBEHHBIX unceln. HallTu cyMMy 371€MEHTOB, pacIioI0KEeHHBIX
10 IIEPUMETPY MATPHULIBIL.

32. Jlana wMarpuma BemleCTBEHHBIX uwMcesl. Halitm npousBeneHHME HEHYJIEBBIX
JJIEMEHTOB CTPOKH MATPULbI, HA KOTOPOU PacCIOJIOKEH MAKCUMAJIbHBIN HJIEMEHT.

33.  Hcmonp3ys BMECTO caMoii mepeMeHHO! yKa3aTesb Ha Hee, HalucaTh MporpaMmy B
COOTBETCTBUU C 3aJJaHUEM. BBIUNCINTH TUIOMAAb TPEYTOJIbHUKA 110 CTOPOHE U BBICOTE.

34.  Hcnonp3ys BMECTO caMoil mepeMeHHOH yKa3aTesb Ha Hee, HallucaTh MporpaMmy B
COOTBETCTBUHU C 3aJJaHUEM. BBIYMCINTS IUIOIMAAb OKPYKHOCTH 110 3aJaHHOMY paguycy.

35.  Hcmonp3ys BMECTO caMoii mepeMeHHO! yKa3aTesb Ha Hee, HalucaTh MporpaMmy B

COOTBETCTBUM ¢ 3ahaHueM. JlaHbl 3HaueHus a W b, HalTHM uX cpeaHee apupMETHUYECKOe,
CPEIHETEOMETPUYECKOE.

36.  Mcnonb3ys BMECTO caMoil mepeMeHHO! yka3aTesb Ha Hee, HalucaTh porpaMmy B
COOTBETCTBUH C 3aJJaHUEM. 3a4aeTcs JUIMHA OKPY)KHOCTH. HaliTn mutoniaas Kpyra, OrpaHU4€HHOTO
JTOU OKPYKHOCTBIO.

37. Hcnonp3yst BMECTO caMOl TEPEMEHHOM yKa3aTellb Ha Hee, HallhucaTh MPorpaMMy B
COOTBETCTBUHU C 33/laHueM. BrruuciuTh 00beM MUIUHAPA, 3HAS PAUYC OCHOBAHUS U BBICOTY.
38. JlaH omTHOMEPHBII MacCHB, COCTOAIINN U3 N IIEJT0YNCICHHBIX 2JIEMEHTOB. BbiBeCTH

MaCCHUB Ha 5KpaH B O6paTHOM MopsaKe.



39. OIHOMEpHBI MacCUB, COCTOAMMI U3 N LETOYUCICHHBIX 3JIEMEHTOB, 3alOJIHUTh
CJIy‘-IElfIHBIMH yucJjiamMu. BBI‘-II/ICHI/ITB CYMMy HCUCTHBIX 2JICMCHTOB MaCCHUBA.

40. JlaH oJHOMEpHBIM MaccuB, COCTOSIIMA W3 N BEHIECTBEHHBIX 3JEMEHTOB.
Breraucnuts cpenHeaprudMeTHaeckoe MoI0KUTETBHBIX JIEMEHTOB MAaCCUBA.

41. JlaH oqHOMEpHBIA MacCuB, COCTOAIINMN U3 N BEIIECTBEHHBIX AJIEMEHTOB. BhiBecT
OTPUIATEIILHBIC AJIEMEHTHI Ha SKpaH B 0OPaTHOM MOPSJIKE.

42. JlaH ogHOMEpHBIN MaccuB, COCTOAMIMI U3 N LETOYUCIECHHBIX AeMeHToB. Hailitu
MAaKCHMAJIbHBIN OTPHULIATENbHBIN 3JIEMEHT.

43, JlaH ogHOMEpHBIN MaccHUB, COCTOAMIMI U3 N LETOYUCIECHHBIX AeMeHToB. Hailitu
MUHHUMAIBHBIA TTOJIOKUTEIIHLHBINA JIEMEHT.

44, JlaHn opHOMEpHBI MaccuB, COCTOAIMUN M3 N IETOYUCICHHBIX 3JIEMEHTOB.
Brruuciauts cymMmy MOJI0KUTEIBHBIX 3JIEMEHTOB MacCHBa, KPAaTHBIX 3.

45, Han maccuB nenbix yucesl. OnpeneiuTb CyMMY IOJOKHUTEIbHBIX 3JIEMEHTOB C
YEeTHBIMHU MHIEKCAMH.

46. Jan MaccuB 1ienbix yrces. OnpenenuTh CyMMy JIEMEHTOB OOJIBIINX 3aJaHHOTO
Yyucia X, HOPSAJIKOBbIE HOMEpa KOTOPBIX HE KPATHBHI 5.

47, Jlan fAByMepHbIE MacCHMB  BEIIECTBEHHBIX 4YMcel. HalTtu  KoJMyecTBO
OTPHULIATEIILHBIX 2JIEMEHTOB MATPHIIBL.

48, Jlan nByMepHBIi MacCUB BELIECTBEHHBIX uMcesl. HallTu KOJIMYEeCTBO 3J€MEHTOB
MaTpHIIbI, MPEBHIIIAIOIINX €€ CpeaHee apuPMETHIECKOE 3HAUYCHHUE.

49, Jlan nByMepHBI MacCUB BEIIECTBEHHBIX uuced. HalTu cymMMmy »31€eMEHTOB

MaccuBa, JUIsl KOTOPBIX CyMMa MHJEKCOB paBHa k, rae k — BBeZleHHOe ¢ KJTaBHaTyphl 3HAUYCHHE.
[TpoBepuTh, uTO 3HAUEHUE K 1103BOJISIET HANUTH pelLLECHHE.

50. Jlan nByMEpHBI MacCUB BEIIECTBEHHBIX dncel. HalTu CymMMy MOJIOKHUTEIBHBIX
3JIEMEHTOB CTOJIONA, COAEPKALIET0 MAKCUMAJIbHBINM 3JIEMEHT MacCHBa.

ol. Jlan nByMEpHBIM MacCUB BEIIECTBEHHBIX u4ucen. HalTu pasHOCTh MeExIy
MaKCHMaJbHbIM U MUHUMAJIbHBIM 3HAYE€HUSIMHU JIEMEHTOB MacCHBa.

52. JlaH nByMEpHBIM MacCHUB BEIIECTBEHHBIX uHceln. HalTh cymMmy 3I€MEHTOB,
PacCIIOJIOKEHHBIX 110 IIEPUMETPY MACCHUBA.

53. JlaH n1ByMepHBIN MacCUB BEIIECTBEHHBIX Yncell. HallTu mpons3BeeHre HEHYJIEBBIX
JJIEMEHTOB CTPOKH MAaCCHBA, HA KOTOPOU PACIIONOKEH MaKCUMAaJIbHBIA 3JIEMEHT.

o4, JlaH ByMepHBII MacCHB BEIIECTBEHHBIX uncen. HallTh pa3HOCTh MEXIy CyMMOM
3HAYECHUH DJIEMEHTOB YETHBIX U HEYETHBIX CTPOK.

55.  Jlana kBajpaTHas MaTpula IeNbIX uYucena pa3MepoM. Haiitu mnpousBeneHue
HEHYJIEBBIX JJIEMEHTOB, JICKAILKX BBIIIE [TIABHON AUMArOHaau MaTPULIbI

56. Hammcate  QyHKOMIO,  BO3BpAINAIONIYI0  TPOLEHT  HYJEBBIX  YHCEl
[IOCJIEIOBATEIBLHOCTH U3 N LENbIX YHCEIL.

o7. Hamucars ¢yHKIMIO, KOTOpasi OMpEACNseT, SBISIETCS JHU TMOCJIEI0BATEIbHOCTh
HaTypaJIbHbIX uncell N cTporo Bo3pacraroueil. Bossparuts 1 — eciu sBisiercs, 0 — B IpOTUBHOM
ciryyJae.

58.  Hanmcarp ¢QyHKIUIO, KOTOpas oOIpenenseT M BO3BPALIA€T Pa3HOCTb MEXIY
IPOU3BEIEHNEM HEUETHBIX Yucel M  HauOOJBIIMM  CpPEAM  OTPULATENBHBIX  YHCEN
nocienoBaTeNbHOCTH 1enbix yucena N. Hamucath (QyHKIHMIO, KOTOpast ONpeaenseT, ABseTcs JIn
MOCIIe0BATENbHOCTh cTporo yObiBatouieil. Bozspatuts 1 — ecnu siBisercs, 0 — B MPOTUBHOM
cinyyae. Mcnonb3oBaTh niepeiayy MaccuBa Io aipecy.

59. Hamucate  QyHKIIMIO, BO3BpalIalONIyl0 i-i 1O  TOPSAAKY  DJIIEMEHT
nocneaoBarenbHOoCcTH @ubonauyn (0112 3 5 8 ...). Ucnonk3oBaTh peKypcuio.
60. Jan nBymepHbiii maccuB. C ucCHoigb30BaHMEM (DYHKIMM HaWTH CTPOKY C

MaKCHMaJIbHOU CyMMOU 3JIeMeHTOB. Eciu TakuX CTPOK HECKOJIBKO, TOJIKEH ObITh HaliJIeH HOMEP
caMOM HM)KHEN U3 HUX.



61. [Jlan nBymepHbiii MaccuB. C uCHoJIb30BaHWEM (DYHKIIMHM HaWTH CcTONOCI C
MUHHMAaJIbHOH CyMMOH 31eMeHTOB. Eciin Takux CTOJOIOB HECKOJIBKO, JOJDKEH OBITh HalJeH
HOMEp CaMoro JIE€BOro U3 HUX.

62.  Jlan aBymepHbIid MaccuB. C HCIONB30BaHUEM (DYHKIIUHU TPOBEPHUTD, SIBISCTCS JIH
[I0CJIEI0BATEIBHOCTD 3JIEMEHTOB HEKOTOPOM CTPOKU MaccuBa yINOpsIOYCHHOM 10 HeyObIBaHUIO.
B ciydae oTpunatenbHOro oTBeTa B 00CMX 3a/1a4ax JOJDKHBI OBITh HamedaTaHbl KOOPIMHATHI
IIEPBOT0O IEMEHTA, HAPYIIAIOLIETO YKa3aHHYIO YIIOPSJOYEHHOCTb.

63. Jan nBymepHblii MaccuB nenbix yucen. C UCHONb30BaHUEM (GYHKIMU HAMTH
MUHUMAaJIBHBI HOMEP CTPOKH, COCTOSLIEH TOJIBKO U3 MOJIOKHUTEIBHBIX JIEMEHTOB.

64. Jan nBymepHbIit MaccuB 1embIX yncel. C uenoiab30BaHueM (PYHKIIMH B KaXKI0H ero
CTPOKE 3aMEHUTh JII000H MUHUMAJIBHBIN 3JIEMEHT HAa MAaKCUMAaJIbHBIH.

65. Jan nBymepHbIii MaccuB 1enbix ynucen. C UCmonb30BaHUEM (YHKIIMH B KaXKIOH
CTPOKE [BYMEPHOIO MAacCHBa IOMEHATb MECTAMM IIEPBBIA HYJIEBOM IEMEHT U IIOCIEIHUHN
OTPHIIATENbHBINA. ECIM TakuxX 3JIEMEHTOB HET, TO JOJHKHO OBITh BBIBEJCHO COOTBETCTBYIOIIEE
cooOuieHue.

66.  PaspabGorats ctpykTypy Book: Asrop, Haseanme, W3narensctBo, Iox,
KonnuecTtBo crpanun. Co3naTe MacCuB CTPYKTYP HE MEHEE UEM U3 TPEX 2JIEMEHTOB. BeiBeCTH Ha
9KpaH: CIMCOK KHUT 33JJaHHOI'O aBTOPA; CIMCOK KHUT, BBIITYIIEHHBIX 33JaHHBIM U3aTEIbCTBOM;
CIIMCOK KHUT, BBIITYLICHHBIX [10CJIE 3aJaHHOTO IoJa.

67. Pazpaborars crpyktypy Worker: ®amunus u wHunumanel, [lomkaocth, [of
HOCTYIIJIeHUs Ha paboTy, 3apruiata. Co3aTh MaCCUB CTPYKTYP HE MEHEE YeM U3 TPEX 3JIEMEHTOB.
BriBecTn Ha 3KpaH: CHMCOK paOOTHUKOB, CTaXX PabOThl KOTOPBIX Ha JAHHOM IPENNPHUSITHH
IPEBBIIIACT 33JaHHOE YUCIIO JIET; CIIUCOK PabOTHUKOB, 3apIliaTa KOTOPBIX OOJIblIE 3adaHHOM;
CIUCOK paOOTHUKOB, 3aHUMAIOUINX 33JaHHYIO JTOJIKHOCTb.

68.  PagpabGotarp crpykrypy Train: Ilynkr Hasnauenus, Homep mnoesna, Bpewms
ornpasienus, Yucno obuux Mect, Kynelnbix, [Tnaukaptaeix. Co3nat MaccuB CTPYKTYp He
MEHEE YeM U3 TPEX IEMEHTOB. BBIBECTH HA DKpaH: CIIMCOK MIOE3/0B, CIEAYIOIINX 10 3aJaHHOTO
IyHKTa Ha3HA4YeHMsI; CIHMCOK II0€3/I0B, CIEAYIOIMMX 10 33JaHHOIO IyHKTAa Ha3HAuYeHUs u
OTINPABJISIONIMXCS TIOCHIE 3aJJaHHOTO 4aca; CIMCOK MOE€3/10B, OTIPABIIIIOIIMXCS 1O 3aJaHHOTO
IyHKTa Ha3HauY€HUs U UMEIOIUX 00IIre MecTa.

69. Pazpabortats cTpykrypy Product: HaumenoBanue, IlpousBogurens, Llena, Cpox
xpanenusi, KoanuectBo. Co3garh MaccuB CTPYKTYp HE MEHEE YeM U3 TPEX 3JIeMEHTOB. BriBecTu
Ha JKpaH: CIIMCOK TOBApPOB JUIsl 3aJlaHHOTO HAaMMEHOBAHMS; CIIUCOK TOBAapOB I 3aJaHHOTO
HAaUMEHOBAHMUSI, 1IEHa KOTOPBIX HE IPEBBIIAET YKAa3aHHOH; CIIMCOK TOBapOB, CPOK XpaHEHUs
KOTOPBIX OOJIbIIIE 3aJaHHOTO.

70.  Paspaborate ctpykTypy Patient: ®ammmms, Wms, OtaectBo, Anpec, Homep
MEAMIMHCKON KapThl, /[uarno3. Co3aTe MacCUB CTPYKTYp HE MEHEE UEM U3 TPEX DJIEMEHTOB.
BriBecTu Ha HKpaH: COMCOK MAallMEHTOB, UMEIOIINX JaHHBIN JUAarHo3; CIIUCOK MAalUeHTOB, HOMEP
MEAMIMHCKON KapThl KOTOPBIX HAXOAUTCA B 33JaHHOM MHTEpBAJIE.

71.  Pazpabotats cTpykTypy Bus: ®amunus u nnunmansl Boautens, Homep aBToOyca,
Homep mapmipyra, Mapka, ['oxq Hauana skcruryaranuu, [Ipo6er. Co3aate MaccuB CTPYKTYp He
MeHee YyeM M3 TpEX 3JIeMEeHTOB. BbIBECTH Ha KpaH: CIHCOK aBTOOYCOB JJIsl 3aJJaHHOI'O HOMepa
MapuIpyTa; CIIMCOK aBTOOYCOB, KOTOPBIE 3KCILTyaTHpytoTcs Oomnbire 10 jeT; crucok aBTo0ycOB,
npober y kotopbix 6omsbiie 10 000 kM.

72.  Pazpabotats ctpyktypy Customer: ®amunus, Mms, OtuectBo, Anpec, Tenedon,
Homep xpemutHOM KapTouku. Co3gaTh MacCUB CTPYKTYp HE MEHEE 4eM U3 TPEX DIIEMEHTOB.
BriBecTr Ha 9KpaH: CIMCOK MOKyMnaresiel B anaBUTHOM MOPSIJIKE; CIIUCOK MOKynaresiel, HoMep
KPEAUTHON KapTOUYKH KOTOPHIX HaXOIUTCS B 33JJaHHOM MHTEpBaJe.

Tunosblie KOHTPOJIbHBIC BOIIPOCHI

1. OcHOBHBIEC MPUHIIMIIBI AITOPUTMHU3AIMHI U IPOTPAMMUPOBAHHUS.



ANTOPUTMBI U IPOTPAMMBI.

Jlannspie. [lonaTre TUNA JaHHBIX.

Jlorudeckrie OCHOBBI AITOPUTMHU3AIUH.

SI3BIKK IPOTPaMMUPOBAHUS: IBOJIIONHS, KIACCU(PUKAITUS.

Nnentuduxaropel. KimtoueBsie ciioBa. CUMBOJIBIL.

JlaHHbBIe: IEpEMEHHBIC U KOHCTAHTEHI.

Onucanue naHHBIX 1enoro tumna. Llensie koHcTanThl. MHUIIMaNN3a11s epeMeHHbIX
nenoro Tuna. Moaudukarop unsigned.

9. Yucna c ruraBaromieit Toukoi. Onucanue MePeMEeHHBIX C IUIABAIOIICH TOUYKON

10. Moauduxaropsl noctyna. Moaugukarop const. OnpeneneHne KOHCTaHT yepes
#define.

11. ®yukuwmu printf() u scanf(). UcnonszoBanue Gpynkimu printf().

12. Monudukaropsl cnenudukanuy mpeoOpa3oBaHusl, UCIIOIb3yeMbIC B (yHKIIUH
printf().

13. Hcnonb3oBanue ¢pyuknuu printf() ais npeodbpazoBanus gaHHbIX. [[pumeHeHne
¢ynxun scanf().

14. OcHoubie oneparnuu. Onepaius npucBauBanus: =. Onepanus CIoxKeHus: +.
Omneparus BerunTanus: -. Onepanust ”3BMEHEeHUsI 3HaKa: -. Onepanus yMHOXKeHus: *. Onepanus
JEJICHUSL: /.

15. Tlopaspsnnsie onepauuun. [Topazpsanoe U (AND). [Topazpsanoe UJIU (OR).
[Topaspsanoe uckmtovaromee UJIM (OR).

16. TTopa3psmHbIiA COBUT BIIEBO ¥ BIIpaBo. Oneparyi OTHOICHHS U JJOTHYCCKHEC
onepaiuu. YciaoBHas onepanus (?:). Onepanus 3ansaras (,). [lopsaok BeIOTHEHUS ONepaliyii.

17. Bsipaxxenus u onepatopsl. Beipaxenus. Oneparopsl. CocTaBHbIE OIIEPATOPHI
(6moxm).

NG~ WN

3a4eTHO-IK3aMeHAIIHOHHbIE MATEPHUAJIbI 1JIsl IPOMEKYTOUHOH aTTecCTALMHU
(3x3ameH/3a4eT)

BOl'lpOCLI AJIS MOATOTOBKHU K 3K3aMEHY

. [TokoneHust SA3bIKOB MPOTPaMMHUPOBAHUS

. Tunpi(TIapagurMel) S36IKOB MPOTPAMMHUPOBAHUS
. [IpuHIUIIBI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS
. [lonsiTue anropuTma, CBOMCTBA AJITOPUTMA

. CymHocTh Tpancusauuu. KoMnuisius 1 uHTeprpeTanus
. CuHTaKcuc, ceMaHTHKa M IIparMaTuka

. ®opma bakyca-Haypa (BH®)

. CuHTaKkcu4yecKue TuarpamMmmsl

. Tumer ommbox

. CocraB s13bIKa MPOrpaMMUPOBAHUS

. Tunsl JaHHBIX

. Kimaccudukanms tunos nanueix B C++

. HenmouncneHHbIN (TIENbI) THT TaHHBIX

. BemecTBeHHBIN THUIT TAHHBIX

. CUMBOJIbHBIN THIT JAHHBIX

. Jlormueckui THIT TaHHBIX

. [IpeobpazoBanus TUTIOB

. CTpykTypa nporpamMmsl

. [lepemennas B CU++. Knaccel mamsitu

. Onepanuu u BeIpaXeHUS

03N LN kW~

N = = e i e e e e = = \©
SOOI DNk~ WN—O



21.
22.
23.
24.

25

31

43

55

YHapHble onepaunu

bunapssle onepanuu

Tepnapnast onepauus

Apudmernueckue onepauuu. MHKpeMEeHT/IeKpeMEeHT

. Jlornyeckue onepauuu
26.
27.
28.
29.
30.

Onepauny npucBauBaHUs

[ToGuToBBIE TOTHYECKUE OTIEPALIUH

Crannaptasie ¢pynkuun C++

BBon u BbIBoA maHHBIX cpencTBamMu C++

bazoBbie KOHCTPYKLIUU CTPYKTYPHOTO ITPOTPaMMHUPOBAHUS

. CocraBHoIi onepaTop U 0JI0K
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Y cnoBHBIN oniepaTop

Omnepatop Be10Opa/Ilepekmouarens
Nrepannonubie U apu(MEeTHICCKUE ITUKITBI
[ukn ¢ npexgycnoBrueM

[uka ¢ mocTycinoBueM

Hukn ¢ mapamerpom

OmnepaTopsl nepexoaa
OnHOMEpHBIE MAaCCUBBI

Kiaccert 3amau 06pab0TKH MacCUBOB
JIBymepHbIe MaccuBbl. [[naronanu
JIBymepHbIe MaccuBbl. THUIIBI 33124

. IlonsiTne ykazarens
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
. Ilepenaya MaccHBOB Kak mapaMeTpoB (PyHKIIUH
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Nuanupmanusanus ykaszareneu

Omnepanuu ¢ ykazarensimMu

[Tonstue cepuiku. [IpaBuiia paboThl CO CChIIIKaMu
JluHaMu4ecKue nepeMeHHble
VYkaszarenu 1 MacCUBBI

OnHOMEpHbIE TMHAMUYECKUE MACCHBBI
MHoromepHble TUHAMHUYECKHE MAaCCUBBI
OOnsBiIEeHNE U ONpesieneHne QyHKINT
[Iporotun pynkunu

JlokasnbHbIe U TI00alIbHbIE IEPEMEHHBIE
[TapameTtps! pyHKINN

OyHKIUY ¢ HAYaIbHBIMA (YMATYMBACMbIMH) 3HAYEHUSIMH MTapaMETPOB
[Toncrasnsiemsle (inline) pyHKIUU

OyHKIUY ¢ IEPEMEHHBIM YHCIIOM MTapaMeTPOB
Ieperpy3ka GpyHkuunit

[[Ta6bnons! pyHKUIMI

VYkazarenpb Ha QyHKIHIO

[Tepenava umeH QyHKIUN B Ka4eCTBE MapaMeTPOB
Ccpky Ha (QyHKIHIO

PexypcuBHbIe GyHKINN

[lepeuncisiemble TUIIBI

OOBsBICHUE U OTIPE/ICTICHNAE CTPYKTYP

JloCTyn K 4ieHaM CTPYKTyp. MIHUIImanu3aus cTpykTyp
BiioxeHnHbIE CTPYKTYpBI

MaccuBbl CTPYKTYp

CtpyKTypbl U GyHKIIMH. METOJIbI B CTPYKTYpax
burosslie nons

O0BeqnHEHNSA



73. CoptupoBka maccuBa. O1eHKa alrOpUTMOB COPTUPOBKHU

74. CopTupoBKa METOAOM "My3bIpbKa" (MIPOCTOro 0OMeHa)

75. lllelikepHasi COpTUPOBKA

76. CopTupoBKa METOJIOM MPOCTOTO BbIOOpa (TIpOCcTOi TIepedop)

77. CopTupoBKa METO/I0M MPOCTOT0 BKIIIOUEHUS (CIBUT-BCTaBKa, BCTABKAMU)
78. CoptupoBka Xoapa

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

MeToauyeckue peKOMeHJAAlMH, ONpedejsomie MNPoUeAypbl  OIeHHBAHHS
BbITIOJIHEHHSI KOHTPOJILHBIX 3aJaHMIA:

3a[[aHI/I€ CUHUTACTCs BBIITOJIHCHHBIM IIPH BBIIIOJIHCHUU CICAYIOMUX YCJIOBI/If/'II

- mpeiocTaBiieH ucxoaHbii ko Ha C++ B cpexe Visual Studio

- MPOAEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTH MPOTPAMMBI

- CTYACHT IIOHUMACT I/ICXOI[HBIﬁ KO U OTBCYACT HA BOIIPOCHI 110 €0 OpraHu3anuu.

MeToauueckue PECKOMEHIAUH, ONIPEACTIAIOINUE ITPOUHECAYPHI OICHUBAHUS HA 3a4Y€TE:

[Ipouenypa npoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkenuem o
TEKyIIEM KOHTPOJIE U IMPOMEXYTO4YHOM arrectanuu obyvaromuxcs PI'BOY BO «KyOI'V».
HtoroBoit Qopmoii KOHTponst cHOPMUPOBAHHOCTH KOMIIETCHIMH Yy O0OydYarommxcs 110
JUCLUIUIMHE SBISIETCA 3a4eT U K3aMeH. CTyIeHThl 00s3aHbl MOIY4YUTh 3a4eT B COOTBETCTBUU C
pacnucanveM 1 yueOHbIM tu1anoM @OC mpoMexyTOUHOH aTTecTallii COCTOUT U3 KOHTPOIbHBIX
3aJJaHUi U 33/1aHU U1 CAMOCTOSITENTbHON pabOTHI.

3auer Mo JUCHUIUIMHE IMpecieyeT Melb OLUEHUTh padoTy CTyAEHTa, IOJIy4eHHE
TEOPETUUECKUX M INMPAKTUYECKUX 3HAHUM, UX IMPOYHOCTH, PA3BUTHE TBOPUECKOI'O MBILIJIEHUS,
pUOOpPETEHNE HABBIKOB CAMOCTOSITEIbHON paObOThl, YMEHUE IPUMEHSTH MOy YEHHbIE 3HAHUS JJI51
pELICHU IPAKTUYECKUX 3a/1a4.

Pesynbrar ciaum 3adera 3aHOCUTHCS IIPENOIABATENIEM B DK3aMEHAIMOHHYIO BEIOMOCTh 1
3a4ETHYIO KHUXKKY.

OneHuBaHUE YPOBHSA OCBOEHHUS JAMCLUMILIMHBI OCHOBBIBAETCS HA KAUECTBE BBHIOJHEHUS
CTYZECHTOM TECTOBBIX 33J1aHUI, KOHTPOJIbHBIX 33JJaHUI U 33/1aHUI U1 CAMOCTOSITEIbHOM pabOoTHI.

Kpurtepun onenkn:

Ounenka

He 3auTeHno 3auTeHo

® eCiM CTYIEHT IpaBWJIbHO pemns MeHee 70 | @ ecnu cTyAeHT mpaBuibHO pemni 70 %
% 3a1a4 /WM He UMeeT MpEeACTaBICHUE Kak | 3a7a4, MMEeT NpEeICTaBICHHE KaK peIlaTh
pelaTh OCTaabHbIE 3a/1a4H OCTaJIbHBIE 3aJ]auu

MeToaunuyecKkue PEKOMEHIAIMHA K ¢C1a4Ye IK3aMeHa



[Ipouenypa mpoMeXyTOUYHOM aTTECTAIMU MPOXOAUT B COOTBETCTBUU ¢ [lomokeHuem o
TEKYIIIeM KOHTPOJIE U MMPOMEXYTOUHOH artectanuu ooyuatontuxcss PI'BOY BO «Kyol'Y».

Texkymuit KOHTPOJIb YCIEBAEMOCTH CTYJICHTOB IMPOBOJUTCS B LEJISIX COBEPIIICHCTBOBAHUS U
HETPEPHIBHOTO KOHTPOJISI KAa4eCTBa 00pa30BaTeIbHOIO MpoIiecca, MPOBEPKU YCBOCHHUS Y4€OHOTO
MaTepuaia, aKTUBU3alUU CaMOCTOSITENIbHOM paboThl CTYACHTOB, CTUMYJIMPOBAHUS UX Y4eOHOI
paboTsl, obecnieuenus 3¢(HeKTUBHOCTH 00pa30BaTEIBLHOTO MPOLiecca, MPEAYIPEKICHUS PUCKOB
OTYHUCIICHUS CTY/IEHTOB.

Tekymmii KOHTPOJIb 3HAHWHA CTYJIEHTOB OCYILIECTBIISICTCS IOCTOSHHO B TEYEHHUE BCETO
ceMecTpa.

Bunbel Tekyuiero KOHTpOJsA: YCTHBIM (NMCbMEHHBIM) ONpPOC HA 3aHATHUSX; IIPOBEpKa
BBITIOJIHEHUS JOMAIIHUX 3a/laHuil; NpPOBEIEHUE KOHTPOJBHBIX paboT; OLEHKAa aKTUBHOCTH
CTyJI€HTA HA 3aHATHH.

HpI/I OTCYTCTBUU 3a4eTHOM KHIKKH Yy CTYACHTA 3K3aMCHATOP HC UMCCT IIpaBa IPUHUMATD Y
HEro 3adeT/sK3aMeH. Takoii CTYACHT CYUHUTACTCA HC SABUBIIHNMCA Ha 3ayer/3K3aMedH. B
HCKIIFOYUTCIIBHBIX CJIYYasaX, Ha OCHOBAHHUHU PACHOPSIKCHUS JC€KaHA MPCIOAAaBaATCIIb MOXKET
AOMMYCTHUTD CTYACHTA K 3aquy/ OK3aMCHY IIPpHU HAJIMYHNH JOKYMCHTA, YAOCTOBCPAIOUICTO JIUYHOCTD.

B neiIax 00BEKTUBHOT'O OLCHUBaHUA 3HAHUH BO BpEMA IIPOBCACHHA 3aUCTOB U DK3aMCHOB HC
A0IMYCKACTCA HAJIMYHC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHUX yCTpOfICTB.

CTy,Z[eHTy, HCIIOJIB3YyIOmIEMY B XOJA€ 35K3aMCHA HCEPA3PCHICHHBIC MCTOYHHUKU WU CPCACTBA
MOJIYy4YCHU A I/IH(I)OpMaI_II/II/I, BBICTABJISICTCA HCYHNOBJICTBOPUTCIIbHAA OLICHKA, U OH YIOAJICTCA U3
ayJJUTOpHHU.

Bo Bpewmst 5xK3aMeHa CTYAECHTBI MOTYT MOJI30BATHCS YTBEPKIECHHON paboueil mporpamMmoit
y4eOHOM AMCUMITIIMHBI, KOTOpas AOJKHA ObITh B HAIMYUHU Ha 3K3aMEHeE, a TaKkKe C pa3peleHus
HK3aMEHATOpa CIPABOYHON JIUTEPATYPON U APYTUMHU OCOOUSIMHU.

CTy')IeHTBI, Hapylmiaromuye IpaBujia IMOBCACHUA IIPU MPOBCACHUHN 3aUCTOB U IK3aMCHOB,
MOTYT OBITh HE3aMCAJIUTCIIbHO YIAJICHBI U3 ayAUTOPUHU, K HUM MOTYT OBITh IMPUMCHCHBI MCPbI
AUCHUIITIMHApPHOT O BO3JCHCTBUA.

Ha 3ayere/sk3ameHe MOTYT MpUCYTCTBOBATh PEKTOP, IPOPEKTOP MO yueOHOM paboTe, 1eKaH
dakynpTeTa, 3aBenyromuid Kadeapol, koTopas oOecriedyuBaeT y4eOHBINH MpOoIecc MO JaHHOM
mucnururHe. [IprcyTeTBre Ha 9K3aMeHax M 3a4eTax MOCTOPOHHUX JIMI] 0€3 pa3pemieH s peKTopa
WM IPOpPEKTOpa 1o yueOHOM paboTe He JoMyCcKaeTcsl.

[Tocne mpocmymMBaHusI IEKIIMH PEKOMEHTYyeTCS BHITIOIHUTD YIPAaXKHEHHSI, IPUBOIMMEIC B
JICKIIUY JITSI CAMOCTOSITEIBHOM Pa0OTHI, @ TAK)KE BBIIOJHUTH HA KOMITBIOTEPE C UCTIOJIb30BAHUEM
cpenst Visual Studio 3amaun, mpuBOIUMEIE B JIEKIIUH B KQUECTBE IIPHMEPOB.

IIpu camocTodTenbHOW paboTe CTYIAEHTOB HEOOXOAMMO U3Yy4UTh JIUTEpaTypy,
MNPUBCACHHYIO B MEPCUHAX, AJId OCMBICIICHHSA BBOJUMBIX HOH?ITHfI, aHaJIM3a NPCIJIOKCHHBIX
MOJIXOJI0OB U METOJIOB Pa3pabOTKH MapauleNbHBIX MporpaMM. Pa3pabaTbiBas perieHue HOBOM
3aga4yu, CTYACHT JOOJIKCH YMCTb BBI6paTB MCTOJbI PCHICHUA 3aJadhd C YUYCTOM HeHeBOﬁ
anmnapatHoi miaaTgopMel, IPOBOAUTH OTIAAKY U MPO(UIUPOBaHUE MPOTpaMMBbl Ha si3bike C++.

B kauecTtBe cucreM nporpaMMHUpOBaHuAd I PCIICHHUA 3adad W H3YUCHUA MCTOHNOB U
AJIrOPpUTMOB, TPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA MHCIIOJIb30BATh HA IPAKTHUYCCKUX



3QHATHSIX W [IPU CAMOCTOSATEIBHON paboTe CTaHIapPTHYIO peann3anuio s3bika C++ B CBA3KE €O
cpenoi paspadorku Visual Studio.

MeToauuecKue PEKOMEHIAUH, ONIPEACIAIOLINEC MTPOUEAYPHLI ONCHUBAHUA HA IK3aMCEHE:

Kpurepun oneHUBaHMS M IIKAJIA OLEHKH IK3aMeHa

OueHka Kpurepum BbicTaB/IeHUsS] OLIEHKH

JlaH pa3BepHYTHII OTBET HAa NOCTABJICHHBIE BONPOCHL. MaTepuan
M3JI0KEH MOCJIeI0BaTeNbHO. MIMeloTCs ToruyHbIe U

«OTnuaHO» apryMEHTHPOBaHHBIEC BBIBOBI.

B teuennn cemectpa cryneHT npaBmibHO permma 80 % 3amad,
HMEET NPEACTaBICHUE KaK PellaTh OCTAIbHbIE 331a4UH

[aH pa3BepHYTHIN OTBET Ha NOCTABJIEHHBIE BONPOCkl. MaTepuain
M3JI0KEH B 1I€JIOM NOcieoBaTeNnbHo. IMeroTes moruusele u
«Xopoio» apryMEHTHPOBaHHBIC BBIBOABI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemna 70 % 3anaud,
MMEEeT MpeICTaBIeHNEe KaK pelaTh OCTAIbHbIE 33Jauu

OTBeT Ha BOPOC HE SABJISIETCS MOTHBIM. MaTtepuan u3noxxeH
HETIOCIIEI0BaTEIbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemni 60 % 3anaud,
MMEEeT MpeICTaBIeHNE KaK pelaTh OCTAIbHBIE 33auu
OO0yuarormumiicsi He 3Ha€T 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepHaa, JO0IMyCKaeT CYIIEeCTBEeHHBIE OIINOKH.

B Teuennu cemectpa cTyIeHT NpaBMiIbHO pemni Menee 70 % 3amad
W/WIIM HEe MMEET MPEJICTABICHUE KaK peliaTh OCTAJIbHBIC 3a/1a41

«Y IOBIETBOPUTEIBHO

«HeynoBneTBopuTeabHO»

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3J1I0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIAUBUAYAIBHBIX MICUXO(U3NYECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHS] MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yJIbTATOB OOYUYSHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMaLUU B
dopmax, amanTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jnist T ¢ HapyIIEHUSIMU 3pEHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTypbl,
HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)



5.1 OcHoBHasi TUTEpaTypa:

1. Konoga, E. A. Anropurmsl 1 iporpammsl. 31k C++/E. A. Konosa, I'. A. Ionnax.
— 7-e u3n., crep. — Cankr-IletepOypr : Jlanw, 2023. — 384 ¢. — ISBN 978-5-507-46070-0. —
Tekcr : onektpoHHbli // Jlamp : osnekTpoHHO-OMOnmMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/297002 (mata obpamenus: 08.06.2025). — Pexum mocrtyma: ajis
aBTOpU3. NOJIb30BATEIICH.

2. Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: mMpakTHYECKU KypC : yueOHOe
nocob6wue /i By30B / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3natensctBo FOpaiit, 2022, —
335 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05123-0. — Tekct : 35IeKTpOHHBIN //
OoOpazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492984 (nmarta
obpamienus: 08.06.2025).

3. KyBmunos, /1. P. OcHOBEI mporpammupoBanus : yaeOHoe mocodue ams By3os / /.
P. KyBmunoB. — Mocksa : U3natensctBo HOpaiit, 2022. — 104 c. — (Bricmee oOpazoBanue).
— ISBN 978-5-534-07559-5. — Tekcrt : anexkTpoHHbI // OOpazoBatenbHas miatdgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/493460 (nata oopamenus: 08.06.2025).

Z[J'ISI OCBOCHHUSA NUCHUIINIMHBI HHBAJIMAAMUA W JIMOAMU C OIr'paHUYCHHBIMH BO3MOKHOCTAMHA
300POBbsI MMCIOTCA H3JJaHUSA B DJJICKTPOHHOM BHUAC B 3JI€KTpOHHO-6I/I6JH/IOTe‘~IHI)IX CucTremMax

«/lanvy u «FOpaumy.

5.2 JlonotHUTe/IbHASI JINTEPaTypa:

1. Crpayctpym, b. S3bik mporpammupoBanust C++ mis npodeccroHanoB : yueOHoe
nocobue / b. Crpaycrpyn. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 670 c. — Texkcr :
uIeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOIMOTEYHAasT ~ cuUcTeMa.  — URL:

https://e.lanbook.com/book/100542 (mata obGparmtenus: 08.06.2025). — Pexxum goctyma: st
aBTOPU3. IIOJI30BATEIICH.

2. [TaBnoBckas, T. A. [IporpamMmmupoBanue Ha s3bike C++ : yueOHoe mocobue / T. A.
[TaBnoBckas. — 2-¢ u3n. — MockBa : UHTYUT, 2016. — 154 ¢. — Tekcr : 2IeKTpOHHBIN //
Jlaub : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/100409 (nara
obpamienus: 08.06.2025). — Pexxum gocTyma: Uit aBTOPH3. MOJIb30BaTEIICH.

3. Kepnuran, b. B. fI3pix nporpammupoBanus C : yuebnuk / b. B. Kepnuran, /[. M.
Puun.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcr : anexTpoHHbIA // JlaHs :
3NIEKTPOHHO-OMOaMoTeynas cuctema. — URL: https://e.lanbook.com/book/100543 (mata
obpamienus: 08.06.2025). — Pexxum gocTyma: Uit aBTOPH3. MOJIb30BaTEIICH.

5.3. Illepuoauyeckue u3IaHusI:
1. ba3sl manabix komnaHuu «Mct Beroy» http://dlib.eastview.com
2. DOnextponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YK cJ/Ie COBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAAHHBIX M1 MH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI
Inexmponno-oubauomeynwvie cucmemol (3b6C):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3bC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3narenscrBa Wiley https://onlinelibrary.wiley.com/
4.  Hayunas snexkrponHnas oubnuoreka (H9b) http://www.elibrary.ru/

gk
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5. TlolHOTEKCTOBBIE apXUBBI BEAYIMX 3alaJHBIX HAYYHBIX XKypHaIOB Ha Poccuiickoi
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nuccepTaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. EnprinHa https://www.prlib.ru/

8.  baza ganneix CSD KemoOpumkckoro nienrpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. YuuBepcurerckas uanpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble cCucmemasl

1. Koncynsrant [Inroc - cipaBoyHast mpaBoBasi cucreMa (JOCTYII 1O JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

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

3. MuHHCTEpPCTBO HAyKH U BBICIIET0 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

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

5. Hudpopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa30BaTENbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cunyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN mopTan "Yueda" http://www.ucheba.com/;

12. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontole pecypcol Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubmuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJNBbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIaHOB, Y4eOHO-METOANUYECKUX KOMIUIEKCOB, yOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/
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7. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChI Kapeapbl HH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBannu KyOI'Y wu HayuHo-meroamyeckoro skypHana "IIKOJIBHBIE TOJ/IbI"
http://icdau.kubsu.ru/

6. MeToanueckne YyKazaHusl I OOY4YAIOIIUXCH 10 OCBOEHHUIO
TUCHHUILIAHBI (MOIYJIs1)

B ocBoeHuMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIMM IO MPEAMETY SIBISIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM MW OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. llepeyeHb WH(POPMALNMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MpPH

OCYILECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCcca MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHIA
— [IpoBepka noManiHuXx 3aJaHui U KOHCYJIbTUPOBAHUE MIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— Mcnonp30oBaHue 37EKTPOHHBIX MPE3EHTALUN IPU MTPOBEACHUH JICKIIMOHHBIX 3aHATUI
- Cucrema MOODLE
- [IpoBepka nomaiHux 3amanuit U KoHcynbTUpoBanue nocpeacrsom JOUC Kyol'y

a. IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
odecreyeHus
OpenOffice
Kommumsitop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

8. MarepuajibHO-TeXHUYECKOE O0ecnevyeHne Mo JUCUUIInHe (MOTYJII0)

No Bu paGor HaumeHoBaHue yueOHON ay TMTOPUH, €€ OCHALIICHHOCTh
000py/I0BaHUEM U TEXHHUUYECKUMU CPeICTBaMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyauTOopHs, YKOMILUIEKTOBaHHAs CHEeLMATIM3UPOBAaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00ECIIeYeHUEM
3. ['pynmnoBeie Aypuropus, YKOMILIEKTOBaHHAs CHenUalIn3upOBaHHON
(MHAMBUIYATTEHBIC) MeOenpl0 M TEXHUYECKHMMH  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAIIUU KOMITbIOTEPaMHU, POTPAMMHBIM 00ecTiedeHuEM
4. Texymmii ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHEUaIu3UPOBAHHON
IIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM
S. CamocTrosTenbHas Kabuner s caMocTosTENbHONH paOOThI, OCHAIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTHIO MOJKIIOUEHHS K
cetn «lMHTEpHET», mporpamMmol 53KpPaHHOIO YBEIUYEHHUS U



http://icdau.kubsu.ru/

00ECIEYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusamnus ayquropuil u ux ocHaienue omnpeaensercs OIIOIL.




