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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

C.1.1.5 UudopmanmoHHbIC TEXHOIOTHH

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.05.01 Pasnod/1eKTPOHHBIE CHCTEMBI M KOMILIEKCHI
KBanudukanus BeITyCKHUKA Cnennanucr
(bakaaBp/MarucTp/CeHaIKCT)
Cneunanuzanus PannonokaiioHHbIe CUCTEMBI U KOMILIEKCHI
Kypc 1
Cemectp 1,2
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 25217 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI 72 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 108 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(6e3 yuera 7Kk3.) 108 9acoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2 ceMecTp

3auer 1 cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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Okcnept(bl): BnacoB Hukura MuxaiinoBuu, 3aMeCTUTENb TJIaBHOTO KOHCTpYKTOpa AO
Mapuiick1il MalIMHOCTPOUTENBHBIN 3aBOJ - 3aMecTUTENb HauanbHuka HTL «Kopamn»
PaGouast mporpamma npoBepeHa u 3apeructpupoana B YMI 12.03.2024 r.
Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Ananusupyer 3HAHUs: 3HaE€T OCHOBBI AJITOPUTMHU3ALNN U
Crniocoben IpOOJEMHYIO CHTYaIlMIO |[IporpaMMupoBaHus. Bianeer 6a30BbIMH IOHATUAMU
OCYIIECTBIISITh  |KaK CUCTEMY, BBISIBIIICT  |AJITOPUTMHU3ALMU: JIEKOMITO3ULIMS 3a]1a4H,
KPUTUYECKUI ee 0a3oBbIe COCTaBJICHUE AJITOPUTMA.
aHaJIN3 COCTABJISIIONINE U CBSI3U  |YMEHHsI: YMeeT BbIIBUTH U (HOPMaAIN30BaTh
poOIIEMHBIX MEXKITY HUMH BXO/IHBIE U BBIXOJIHBIC IaHHBIE K 33/1a4e. Y MeeT
CHUTyaluii Ha COCTaBUTb AITOPUTM PELICHUS 33a]jauH, UCHIOJIb3YsI
OCHOBE OCHOBHBIE aJITOPUTMUYECKNE KOHCTPYKIIUU. Y MEET
CHCTEMHOTO OCYIIECTBIISITh TIOUCK HH(OPMAIIH B paMKax
noaxona, HpeHMCTHOﬁ o0iacTu.
BbIpadaThIBaTh HaBbIKH: MOXeT peain30BaTh BBOJ U BBIBOJL
CTPATEruio JTAaHHBIX B MIPOTrPaMMe Ha S3bIKE MPOrPaMMHUPOBAHUS
JIEUCTBUI C++. Moser onucath alropuT™ IporpaMmbl Ha
A3bIKe IporpaMmupoBanust C++ ¢ UCIOIb30BaHUEM
Pa3IMYHbIX TUIIOB JAHHBIX, OCHOBHBIX
AITOPUTMUYECKUX KOHCTPYKLIUH.
VK-1.2 PazpabarbiBaeT 1 |3HaHHA: 3HACT, KaK BBIIIOJHUTD aHAJIU3 UCXOJHBIX
COJIepKaTeNbHO JAaHHBIX. 3HAET, KaK COCTaBUTh TECTOBBIN HaOOp
apryMEHTUPYET JAHHBIX 1715 BepUPUKaAIMK paObOThl aropuT™Ma. 3HaeT
CTpaTeruio / BApHaHTHl ~ |OCHOBBI CTPYKTYPHOT'O IIPOrPAMMHUPOBAHMUSL.
pelIeHns IpoOIeEMHON  |YMEHHsI: Y MEET paCCMOTPETh aHATM3UPOBATh
CHTYaIlMU Ha OCHOBE IPOOJIEMHYIO CUTYalLUIO OT OOIIEro K 4aCTHOMY.
CHCTEMHOTO U VYMmeeT npeacTaBisaTh 3a7ady B BUAE "UEPHOTO
MEeXIUCIUIUIMHApHOTO  [AUMKa". YMeeT (hopMann30Bath yCIoBHs 3a1auu U
MOAXO0JI0B, KPUTUUECKOT'O MMpEaACTaBJIATb eé pelieHuC B BUAC
AHAJIN3a UCTOYHHUKOB MOCJIEI0BATEIbHOCTH 111aroB. Y MEET MPeICTaBUTh
MHPOPMALIIH 1 ITOPUTM PELICHUS 33a4u B BUE OJIOK-CXEMBI.
OIICHMBAET TMOCIEACTBHUS |HABBIKM: AHAJIU3UPYET 3a7auy KaK "dyepHbIH AUk,
BO3MOXKHBIX PEIICHUM dopmupyeT TpeOOBaHMS K BXOHBIM M BBIXOJIHBIX
JTAaHHBIM, BEIOUpPAET MPOrpaMMHbIE HHCTPYMEHTHI Ha
a3pike C++ Uil permeHus 3a1a4u COCTABIISIET
AITOPUTM pPEUIeHUs 33/1a4H, COCTAaBIIIET HAbOP
TECTOBBIX JTAaHHBIX I BEpU(DUKALIUN PEILICHHS.
2. OIIK-7 OIIK-7.1 3naer 3HaHUs: 3HAeT, KaKk opraHu3oBaHa (Qaitnonas
Criocoben COBPEMEHHBIC TIPUHITUIIBI |CTPYKTYpPa, CTPYKTypa 00JIa4HOTr0 XpaHWIIHIIA,
MOHUMATh MOKCKa, XpaHEHUS, (dbopMaThl XpaHeHUs JaHHbBIX B (aiinax. 3HaeT
IIPUHIIMIIBI 00paboTKu, aHamu3a u OCHOBBI pa0bOTHI C TEKCTOBBIM IPOLIECCOPOM: €TI0
paboTHI MIPE/ICTABJICHUS B dbyHKIIMOHAM, UHTEpdEIic.
COBPEMEHHBIX  |TpebyemoM ¢opmare yMeHus:
nHGOPMAITMOHH |MH)OpMauu HABBIKM:




bix TexHosoruit |OIIK-7.2 YMeer pemiars |3HaHUSA:

M HCIIONB30BaTh |3a/a4 00paboTKH yMeHHsi: YMeeT co3aBarh (hailiibl [UIst XpaHEHUS U

UX Ui peIICHUS | JaHHBIX C IIOMOIIBLIO 00paboTKM JAHHBIX, aHAJIA3A TAHHBIX MPU TTOMOIIH

Pa3IMYHBIX COBPEMCHHBIX CPEACTB (bopMyJ], MOCTPOEHUS Fpa(bI/IKOB.

HCCIIEN0BATENLC |aBTOMATU3alMU HABBIKH:

KNX " OIIK-7.3 Buaneer 3HAHUA:

NPO(PECCHOHAND |yappikamu 0GeCTIeUCHHS YMeHHSI:

HBIX 3372 MH()OPMAMOHHOM HaBbIKH: MOXET OCYIIECTBIATh OOMEH TaHHBIMHU 110
OesonacHoCTH UKT ¢ yu€rom TpeboBanuii H”HGOPMAITMOHHON

0e30IaCHOCTH.

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucuurnuHa siBiIseTcs 00s53aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
IpEeIIIECTBYONMX aAuciumuind: Matemaruka (YK-1)

W3yvyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITETCHIIMH B cieayronux auciurummaax: Maremaruka (YK-1), OcuoBsl HanoTexHosorui (YK-
1), OcHoBbl TexHoNMoruyeckoro npeanpuaumareiabcTsa (YK-1), [lakeTsl mpukiIagHbIX NporpamMmm
st pemieHus panunorexHudeckux 3anad (OIIK-7), Cucrembl MCKYCCTBEHHOIO HMHTEIIEKTa B
papuotexuuyeckux cucremax (OIIK-7); rocymapcTBeHHOW WTOTOBOM arTecTanuu B QopMe:
[TonroroBka k cmadye W caaya rocyaapctBeHHoro sk3ameHa (YK-1), Beimonnenuwe u 3ammura
BBIIYCKHOMW KBanudukannonHoi padotsr (OITK-7)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

I[J'If[ q)OpMI/IpOBaHI/ISI 3as4BJICHHBIX KOMHGTCHHI/Iﬁ HCIIOJIB3YIOTCA MCTOHAOJOTrMYCCKHUE TCXHOJIOTUH,
peanu3ymonme IesTeIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTHKO-OPUEHTUPOBAHHBIN
IOoAXOAbI.

OCHOBHBIMH ~ CTPAaTETUYECKUMH TEXHOJIOTHSIMU SIBIISTIOTCSA: MMHTAIMOHHOE MOJICIMPOBAHUE,
JEKIMOHHbIE 3aHATHS, NPAKTHKA, MPAKTUYECKHEe U JIabopaTOpHbIE 3aHATHUS, MPOLETYPHI
camMo00y4YeHHs

Ha AOCTHIKCHUC KOHKPETHBIX Heﬂeﬁ O6yquH$I HaImpaBJICHBEI TMPHUMCHACMBIC TAaKTUYCCKHEC
TEXHOJIOTUH: 3aJJaHusl, ”HPOPMAIIMOHHBIE, KIIACCUYECKasl JICKIINsl, MUHH-TIPOCKTHI

Paznen 4. COAEPXXAHUE JUCLHUITJINHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TeMbl 3aHATHI

4acoB KOMTETEHITHH
3HAKOMCTBO ¢ IPOrpaMMaMHu NpeacTaBJIeHNns, 00padoTKH 1 26 OIIK-7
xpaHeHHsl HHGOpMaAIIUHT

JlaGopatopHas paboTa. 3HAKOMCTBO C TEKCTOBBIM IPOLIECCOPOM 4

JlaGopaTopHast pabota. 3HAKOMCTBO C TAOJIUYHBIM MPOIECCOPOM 4

Jlexums. [Iporpammuoe obecnieuenue (I10). Haznauenue u 2

knaccugukanus. Cucremuoe [10: 6a3oBoe u ciyxebHoe. [Tonsatue
OlepalMoHHOM cucTeMbl. Kimaccudukarist oneparioHHbIX CHCTEM.

Jlexuwmst. TexHonoruu oOpabOTKH TEKCTOBOM, TAOIUUHOM 2




nHpopmanuu.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
[IpopaboTka HaBBIKOB pabOTHI ¢ MPOrPaMMHBIM 00ECTIEYCHUEM IS
dbopMaTUpOBaHUs TEKCTA

[IpopaboTka HaBBIKOB pabOTHI C MPOrPaMMHBIM 00ECTIEYCHUEM IS

aHaJIn3a TaOJIMYHBIX JTAHHBIX 14
3HAKOMCTBO C OCHOBAMM AJITOPUTMHU3AIUM U 82 OIIK-7, YK-1
MPOrpaMMHPOBAHHSA
Jlexuus. TexHOMOrMU MPOSKTUPOBAHUS IPOTPAMMHOTO 2
obecnieuenus. JKU3HEHHBIN UK TPOrPAMMHOTO 00ecrieueHHsI.
®dopmanbHBIE METO/IbI O0ECIIeUeHHUsl KauyecTBa MPOrPaMMHOI0O
obecreueHus.
Jlexuus. Anroputmbl. OCHOBHBIE TIOHATUS, (POPMBI ITPEICTABICHHUS. 2
Tune! JjaHHbBIX.
JlaGopaTtopHas pabota. Pa3paboTka nporpaMMbl ¢ MPUMEHECHHUEM 4
OIEPATOPOB BBOAA-BBIBO/IA.
Jlexuus. bazoBble anropuTMUYECKUE CTPYKTYPBI: TUHEIHAS, 4
Pa3BETBIISIIONIASCS, IMKJIMUECKAsl.
JlaGopaTtopHas paborta. Pa3paboTka nmporpaMMbl ¢ MPUMEHECHHUEM 6
YCJIOBHBIX OIIEPATOPOB.
Jlexuus. Jlekuusi. CTpyKTYpUpOBaHHBIEC TUIIBI JAHHBIX U UX 6
KJIaCCH(PUKAIMsS. OPTaHU3AIHS MAaCCHUBA: OJTHOMEPHBIN MacCHB
(BEKTOD), ABYXMEPHBIN MacCuB (MaTPUIIA).
JlabopaTtopHas pabota. Pa3zpaboTka nporpaMMbl C MPUMEHEHHUEM 6
0JIHOMEPHBIX MAaCCHBOB.
JlabopaTtopHas pabota. PazpaboTka nporpaMMbl ¢ MPUMEHEHHUEM 6
MHOTOMEPHBIX MaCCHBOB.
JlabopaTtopHas pabota. PazpaboTka nporpaMMbl ¢ MPUMEHEHHUEM 6
CTPOK U CTPYKTYP.
3amanus 11 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
[ToaroroBka B 3amuTe 1a00PaTOPHBIX padoOT.
[IpopaboTka MaTepraioB JEKIIH.
Perenne anropuTMuyeckux 3a/1a4 Ha s3bIKE MPOTPAMMUPOBAHHUS
C++ 40
WMHas koHTaKTHAsi paboTa: 3a4eT 0

2 cemecTp

. Komnuectso | Dopmupyemseie

Bunbl v TeMbI 3aHATHIA
4acoB KOMTETSHITHH

BBejenue B 00beKTHO-OPHEHTHUPOBAHHOE IPOrPAMMUPOBAHME 50 OIIK-7, YK-1
Jlekuus. Beenenue B HCKyCCTBEHHBIN MHTEIIEKT. HeitpoHHbIe 4
cetn. Moeny npeacTaBiIeHNS 3HAHUH.
Jlexuus. BBenenue B 00beKTHO-OPUEHTHPOBAHHOE 4
nporpammupoBanue. OcHoBHbIE MOHATHUS. Kitacchl 00bEKTOB.
CaoiictBa u MeTobl. HaciienoBanue.
JlaGopaTopHnast pabota. ANTOPUTMBI B CTAaHIaPTHON OMOIHOTEKE 4
C++. Konteitnepsl. BekTopel. CiioBapu.
JlabopaTtopHnas pabota. O0BEKTHO-OPUEHTUPOBAHHOE 6
nporpamMmmupoBanue. OOBEKTHI, KJIACChI, KOHCTPYKTOPHI,
JECTPYKTOPBL.
JlaGopatopHast pabota. OObEKTHO-OpUEHTUPOBAHHOE 4
nporpamMmmupoBanue. HaciienoBanue, noaumMophusm.
JlaGopatopHast pabota. OObEKTHO-OpPUEHTUPOBAHHOE 4




nporpamMMmupoBanue. Metobl kiaccoB. [leperpyska onepatopos.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
[ToaroroBka K 3amuTe J1a0OPATOPHBIX PadoT.

[IpopaboTka MaTepraioB JEKIIHi. 24

OcHOBBI pa3padoTku rpaduueckoro nHrepdeiica 58 OIIK-7, YK-1
Jlexnus. Co3nanue rpaduueckoro uarepdeiica B Visual Studio 2

C++.

Jlexuus. Jlornueckue OCHOBBI TOCTPOEHUS KOMITbIOTEpA. TabIuIIbl 4

UCTUHHOCTHU. ba3oBbIe JIOTMUECKHUE AIEMEHTHL.

Jlexums. Komnbrorepusie cetn. HazHaueHue u kinaccuuKarus. 4

JIokabHBIC BRIYMCINTEIBHEIC CETH: IIPUHIUIIEI ITIOCTPOCHUS,
APXUTCKTYpa, OCHOBHBIC KOMIIOHCHTEI, UX HA3HAUYCHUC U (1)yHKL[I/II/I
IlonsaTue u MOACIN IITPOTOKOJIOB obMeHa JaHHBIMM.

JlaGopaTtopnast pabora. [lonyueHnne mpakTHUECKUX HaBBIKOB 6
paboThI MO UCIIOJIB30BAHUIO PA3TTUYHBIX AJIEMEHTOB rpaduuecKoro
nurepdeiica 1 oreparopos s3p1ka C++.

JlaGopaTtopHnas padora. Co3gaHue IporpaMmbl ¢ UCIIOJIB30BaHUEM 6
koMIoHeHTa "MeH10", 1 KOMIOHEHTOB JUISI BBOJA JAHHBIX.
JlaGopaTtopHnas padora. Co3gaHue IporpaMmMbl ¢ UCIOJIb30BAHUEM 6

CIICHHUAJIbHBIX KOMIIOHCHTOB BbIBO/A I/IHd)ODMaLII/II/I.

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
[ToaroToBka Kk 3amuTe J1abOpaTOpHBIX padoOT.

[IpopaboTka MaTepHaIOB JIEKIIHA. 30
Mnas xoHTakTHasg padora: 0
[ToaroToBka K dK3aMEeHY 30
ITpoBeeHNE SK3aMeHA 6

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3yuenne aucuumiuuHbl "MHQOpMalMOHHBIE  TEXHOJOTHMH"  pPEKOMEHJYyeTcss HauyaTb C
O3HaKOMJIEHHsI C paloueil mporpamMmol, ee CTPYKTypol M cojep)KaHHeM pa3/ienoB. Y4eOHbIH
MaTepuanl CTPYKTypUPOBaH, W3Y4EHHME JUCLUIUIMHBI OCYIIECTBISAETCS B TEMaTUYECKOU
MOCJIE0BATEIHHOCTH.

3ansaTus JIEKIIMOHHOT' 0 THIIA JatoT CUCTEMATHU3UPOBAaHHbBIE 3HaHUA 1o
mucuuiuinie  "MHpopMalMoHHbIE TEXHOJOTMM", KOHLEHTPUPYIOT BHUMaHHE Ha HauOolee
CIIOXKHBIX M BaXHBIX BOINpocax. Bo Bpems JIEKIMOHHBIX 3aHATHI PEKOMEHIYETCS BECTU
KOHCIIEKTUPOBaHHE yueOHOro marepuaia; odpamaTh BHUMaHue Ha (GOPMYITUPOBKU U KaTeTOpHUH,
pacKkpbIBalOlle CYTh NpOOJIeMbl, SBIEHUS WJIM Ipolecca; 3apUKCUPOBATh BBIBOABI H
MPAKTHYECKHE PEKOMEHIallnH.
[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKJIIOYAET O3HAKOMIIEHME C IIAHOM
71a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKIMH, BBINOJHEHHE OMAIIHErO 3aJlaHMus,
paboty ¢ yueOHOM W Yy4eOHO-METOAMYECKON JUTEpaTypoi, HAyYHBIMH H3JAHUSMU U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pECypcaMM, PEKOMEHJIOBaHHBIMU paboueil mporpammon
NUCHUIIINHEI "NndopmannoHHbIe TEXHOJIOTrnu".
Copnepxanue CaMOCTOATEJIbHOM padoThI omnpeaenseTcs paboueit IIpOrpaMMon
qucuuruinHbel "MHOpMamoHHbIe TEXHOJIOTHH'", OIIEHOYHBIMU U METOAMYECKMMH MaTepuallaMH,
3aJaHUSIMU U yKa3aHUSAMH MpernojaBaTens. CaMocTosiTelibHasg paboTa MOXKET OCYUIECTBIATHCA B
ayIUTOPHOM ®  BHeayauTopHOM ¢dopmax. ODPGHEKTUBHBIM  CPEJICTBOM  OCYIICCTBICHUS
CaMOCTOSITENIFHOW pabOThl SIBJISETCSL JEKTPOHHAs HH(GOPMAIMOHHO-00pa3oBaTeNbHast cpea
YHHUBEpPCHUTETa, KOTopas oOecrmeyuBaeT JOCTynm K o00pa3oBaTelbHOM mporpamme, pabodei
nporpamme JUCHHMIUIMHBL  "MH(DOpMaAIMOHHBIE TEXHOJIOTHH'", K JJICKTPOHHBIM OHUOIMOTEUYHBIM
cuctemMaM, NnpodeccHoHaNbHBIM 0a3aM MaHHBIX M MH(POPMAIMOHHBIM CIPABOYHBIM CHUCTEMaM.
Wzyuenne quctumminabl "MHOOpPMAIIOHHBIE TEXHOJIOTHH" BKIIFOUAET BBITOJHEHUE



1a00paTOPHBIX

pabor, perieHne 3a1a4 c

aBTOMAaTHYECKOH

MPOBEPKOM.

IIepHOHHqHOCTb HpOBeﬂeHHﬂ,(bOprITeKYHKHO KOHTPOJIA YCIICBAECMOCTH, CUCTCMa OLICHUBAHUIA

XoJa

dopmoit

OCBOEHUS JTUCHUTUTAH
MPOMEKYTOYHOMN

MPEICTABIICHBI B
aTTecTaluu 1o

JUCLUILINHE

paboueii porpamme.
"UndopmaninoHHbIe

TexHojorun" sBisercs 3a4€T B | cemecTpe u sx3ameH 1o |l cemectpe.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METO/JUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NeNe Crnucok UCToJIb3yeMOH JTUTEPaTypPhl M3/IAHUH, MMCIOILXCA B

n/m OHOJIHNOTEKE, ITH

AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA

1. |Kamyctunckas, Banepus MBanosna. UHpopmaTka 1 OCHOBBI 10

KOMITBbIOTEpHBIX 3HaHUU [Tekct| : yuebHOe mocobue : [mo
HANpPABJIECHUAM MOATOTOBKHU "KonctpykTopcko-
TEXHOJIOTUYECKOE  OOCCIICYCHHE  MAIIMHOCTPOUTEIIbHBIX
MPOU3BOJICTB", "ABTOMAaTH3AIUSA TEXHOJIOTHYECKUX
mpoueccoB u npousBoacts"| / B. U. Kanmycrunckas, JI. B.
Crapony6buesa, A. I'. Yerunos. Crapsiit Ockon: THT, 2017. -
247 c¢. ISBN 978-5-94178-511-7. Dx3emmuisapsl: Bcero 10.

2. |Homoxwunos, Omner IlerpoBuu. Apxutekrypa 9BM u cucrem 10
[TekcT] yueOHoe Tmocobue nansi  OakanaBpoB [mo
HanpasieHuto 230100 "MudopmaTnika M BBIYMCIUTENbHAS
texHuka"] / O. I1. HoBoxunos. Mocksa: HOpaiir, 2013. - 527
c. ISBN 978-5-9916-2695-8. Dx3eMmursipsl: Bcero 10.

3. |Mudopmatuka. SA3bik mporpammupoBanus C++ u VISUAL 164 /

C++ [Tekcr] : meron. ykasaHus K BhIOJHEHHIO ja0. pabot| https://portal.volgatech.net/b
s crymeHtoB  crenanbHocTedl  "IlpoektupoBanue  u|00Ks/Aliev_Petuxov_informa
texHosnoruss DBC", "beiToBas paanol3neKkTpoH. ammaparypa’, tika.pdf
"NnxeHep. €10 B MEIUKO-OMON. MpakTuke" u Ap. / [cocT.:

M. T. Amues, U. B. ITeryxos]. Momxkap-Ona: MapI'TV, 2008.

- 67 c. Ox3eMIgpsl: Bcero 164.

4. |[IleryxoB, MWropr BanepreBuu. WuHpopmaruka. S3bIk 90 /
nporpammupoBanusi C++ [Teker] : koncnekT snekuuii / Y. B.| https://portal.volgatech.net/b
[eryxos, M. T. Anues. Moukap-Omna: MapI'TV, 2008. - 111|ooks/Aliev_Petuxov_Informa
¢. DK3eMIusIpsl: Bcero 90. tika KL.pdf

5. |Jlorynora, O. C. Undopmaruka. Kypc nexumii [Tekcr]
yueOHuk / Jlorynoa O. C. 2-e¢ usn., ucnp. u gon. Cankr-|https://e.lanbook.com/book/2
IlerepOypr: Jlans, 2022. - 148 c. ISBN 978-5-8114-3266-0. 13206

6. |[Texcr] / Jlonatun B. M. MudopmaTika st HHXKEHEPOB :

Yuebnoe nocobue as By3oB / Jlomatun B. M. 3-¢ u3s., crep.| https://e.lanbook.com/book/2
Cankr-IlerepOypr: Jlans, 2022. - 172 c¢. ISBN 978-5-507- 61494
45169-2.

7. |Octpoyx, A. B. HHTemnekryanbHble HH(DOpPMAIIMOHHBIC
CHCTEMBI U TEXHOJOTHH [DekTponHsbIii pecypc] / Octpoyx A. | https://e.lanbook.com/book/3
B., HukomnaeB A. b. 3-e u3z., crep. Cankr-IlerepOypr: Jlaus, 54536
2023. - 308 c. ISBN 978--5-507-48511-6.

8. |Adonun, B.JI. UnTemnekryanbHble pOOOTOTEXHHUUECKUE




cucteMbl [DnekTpoHHbI pecypc] / Adonmn B. JL,
Maxkymkus B. A. 2-e u3zg. Mocksa: UHTYUT, 2016. - 222 c.
ISBN 5-9556-00024-8.

https://e.lanbook.com/book/1
00607

9. |AcHuukui, JI. H. UHHremiekTyalbHblE  CHUCTEMBI
[DnexTponHsIit pecype] : yueonuk / Acuuukuii JI. H. 2-¢ u3z. | https://e.lanbook.com/book/1
Mocksa: Jlaboparopust 3nanuii, 2020. - 224 c. ISBN 978-5- 51510
00101-897-1.

10. |CrankeBuu, JleB AunekcannpoBud. VHTemnekTyanbHbIE
cucreMbl U TexHomoruu [Tekct : DiekTpoHHbI pecypc] :|https://urait.ru/bcode/489694
yueOHMK W mnpaktukyM s By3oB / JI. A. CrankeBuu.
Mocksa: IOpaiit, 2022. - 397 ¢ ISBN 978-5-534-02126-4.

DJIEKTPOHHBIE OFPA30OBATEJIBHBIE PECYPChI

1. |Hayunas snekrponnas oubnuorexka eLIBRARY.RU http://elibrary.ru

2. |Hayunas snextponHas 6ubmuoreka «KnubepieHUHKa http://cyberleninka.ru

3. |[TOCT 7.32-2017. MexrocynapcTBeHHbIN cTanaapT. Cuctema
cragmaproB  mo  uHpopmanmu, Oubmmoreunomy  u|https://docs.cntd.ru/document
uznarenbckomy neny. OTyeT O Hay4HO-HCCIIe0BATEIbCKOM /1200157208
pabore. CTpykTypa ¥ npaBuia 0hopMIICHHUS

4. [TOCT 19.701-90 Egunas  cucremMa  MPOrpaMMHOI

AOKYMCHTAIUU. CxeMsbl AJITOPUTMOB, IIpOorpaM™m, JaHHBIX U
cucteM. O003HaYEHHS YCJIOBHBIC M IIPpAaBHJId BBIITOJIHCHHU A

https://docs.cntd.ru/document
/9041994

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI
1. |CuopaBouno-nipaBoBas cucrema KoHcynprant+ http://www.consultant.ru
2. |MuadopmanmonHo-nipaBoBOi optai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIPaBOYHBIC CHCTEMBI TeXdKCIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHOe oOecrieueHue

NoNe | Ayautopuu juist ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHHS [IporpammHuoe
/1 |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pado-
THI ¥ TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaluu

1. 414 (111) Momnwurop 19" Samsung 940N (KSB)[Microsoft Windows

TFT Silver. Round Simple (6),|Enterprise, CmpaBouHas

[Tepconanbuplit KoMmIblOTEp 6 Atlant|mpaBoBas cucrema

A2X2/2G(3)/monutop Viewsonic|"KoHcynbTaHT [Tmroc”,

VA2013wm/3Y (5), TIK S404,2(Microsoft Office

400W/Intel Core i3|Standard, Areatr Dr.Web,

540/knaB.,MBIIIbL,MOHHT. 21,5"|Kommiaekr I'APAHT-

VA2248-LED  (3), Cucrem.6mnok|Macrep, Microsoft

Athlon 64|Access, Microsoft Visio

3500/512Mb*2/160Gb/FDD/DVD-  |Professional,  Microsoft

RW xnaB.mbiib.KoBp. (6) Project Professional,

Microsoft Visual Studio

Enterprise, Kommuiext 10

JUIsL pElIeHHsT OCHOBHBIX

M10JIb30BATEIbCKUX 33]1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TCOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUUECKUX 3aJaHUH.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJa4, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHEHHS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMH  H3JIaHUSIMH, TIPABHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[lpumepsl THNOBBIX KOHTPOJIBHBIX 33JaHUi W3 0a3bl (OHIA OIEHOYHBIX CPEACTB II0
00pa30BaTeNIbHON NpOrpamMmme.
Mpumep TeCTOBOrO BOMpoca.

BbibepuTe TMNbI AaHHbIX A5 PaboTbl C LEABIMU YUCAAMMU
int

float

string

double

Mpumep 3agaHmA.

Hanuwwute nporpammy, koTopas 3anpalumBaeT HaTypanbHoe Yncro N 1 paccynTbiBaeT Cymmy
psaa

dopmaT BXOAHbIX AAHHbIX

BBoguTcA HaTypanbHOe Yncno.

dopmaT BbIXOAHbIX AaHHbIX

B nepBoWi CTpOKe BbiBEAWTE BCE Claraemble B CTPOKY Yepes npoben.
Bo BTOpOI4 CTpOKe - cymmy psaaa.

Sample Input:
3

Sample Output:
1359

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU
Bonpochbl K 3a4éTty

Pacckaxunte 0 HazHavYeHUU 1 KI'IaCCVId)VIKaLJ,MM nporpammHoro obecneveHus.

I'IepeqmchTe Bnabl cuctemHoro MO. Y7o Takoe onepaunoHHanA cuctema? KﬂaCCVId)VIKaLI,VIFI onepaunoHHbIX
cncrem.

YT0 TaKoe TeKCToBbIV Npoueccop? MpoaeMoHCTpupyiiTe cnocob ¢opmMmrUpoBaHMsA aBToCobupaemoro



OrNaB/IEHUsI B TEKCTOBOM LOKYMEHTE.

YT1o TaKoe TeKcToBbIM npoueccop? Odopmute Tabanuy no npumepy.

YT1o TaKkoe TeKcToBbIl npoueccop? OdopmuTte ypaBHEHME No obpasLy.

YT1o Takoe TeKcToBbIlM npoueccop? OTdhopmaTUpyiTe TEKCT No obpasuy.

YT1o Takoe TabanyHbI npoueccop? Obopmnte Tabaumuy AaHHbIX NO 06pasLy.

YT1o Takoe TabanyHbIl Npoleccop? BbinosHUTe pacyéT 3aiaHHbIX MapamMeTpPoB Mo AaHHbIM TabauLbl (B
COOTBETCTBUM C 3a4aHNEM).

YT1o Takoe TabaunuHbIli Nnpoueccop? MocTpolite anarpammy (rpadurK) Nno AaHHbIM TabauLbl.
Mepeyncnnte OCHOBHbIE 3TaMbl }KU3HEHHOTO LMKAA NPOorpamMmMHoro obecneyeHus.

Mepeyncnnte oCHOBHbIE BUAbI aNrTOPUTMOB, M306pasnTe ux B BUAE BNOK-CXEMbI.

MNepeyncante oCHOBHbIE TUMbI AaHHbIX.

Hanuwute nporpammy Ana peleHns ypaBHeHus. BBog, HEM3BECTHbIX OCYLLECTBAAETCA C KAaBMaTypbl.
MpoaHanusunpyiTe TekcT 3aga4m. CoctaBbTe TabMLy TECTOBbIX AAHHbIX.

CocTaBbTe anropuTm peLleHns 3aaaum B Buae 6710K-cxembl.

CocTaBbTe BblpaxeHMe Ha A3blKe NPorpaMmmmnpoBaHua C++ 41a NOrMYecKkoro BbiCKa3blBaHWUA B COOTBETCTBUMU
C BapmnaHTOM (Hanpumep, «4ncio X TPEX3HAYHOE U HEYETHOEY).

CocraBbTe aA/ITOPUTM ONA pelleHnAa ypaBHEHUA. BBog, HeM3BeCTHbIX OCyLLeCTBAETCA C K1aBuaTtypbl. B
Cnydae, eC/i ypaBHeEHNE HE MMEET peLlleHnaA, aiIropuTtm A01>XeH BbiIBOAUTb COO6UJ,eHMe «Error».

CocTaBbTe LMKINYECKUIA aNTOPUTM B COOTBETCTBUM C BaPUAHTOM (Hanpumep, 418 pacyéta cyMmmbl paaa).
Mepeuncante CTPYKTYPUPOBaHHbIE TUMbI AAHHBbIX.
OnuwInTEe 0A4HOMEPHbIN MacCUB Ha A3bIKE MPOrPaMMUPOBaHNA C++.

OnuwunTe ABYXMEPHbIN MACCMB Ha A3blKe NporpaMmmmpoBaHmns C++.

Bonpocbl K 3K3ameHy

CocTaBbTe anroput™ 06paboTKM CTPOKM B COOTBETCTBMM C BapMaHTOM (Hanpumep, «lMonb3oBaTesib BBOAUT
email. Hanuwwute nporpammy nposepKkn email Ha KOPPEKTHOCTb BBOAAY).

Mepeyncante oCHOBHbIE MOHATUA UCKYCCTBEHHOTO MHTE//IEKTa.

OnuwwunTe Mmogaenu NpeacTaBNeHns 3HaHUIM B CUCTEMAX UCKYCCTBEHHOTO MHTE//IEeKTa.
YT0 TaKkoe Knaccbl B 06 bEKTHO-OPUEHTUPOBAHHOM NPOrPaMMMPOBAHMM?

OnulInTEe MeXaHM3M HacNed0BaHUA Ha A3blKe NPorpammmpoBaHmsa C++.

MpuBeamnTe NpumMep NOAMMOPOU3MA Ha A3bIKE NPOrPaMMUPOBaHNA C++.

[aiTe NOHATUA KOHTElHepa, BEKTOpa, C/I0Baps.

Mepeyncante oCHOBHbIE MOHATMA NPU co34aHMKM rpadmyeckoro nHTepdelica.

Cospaitte uHTepdeiic B COOTBETCTBMU C BAPUAHTOM.



Mepeyncante oCHOBHbIE BUAbI aNTOPUTMOB, U306pasuTe ux B BUAE BNOK-CXEMbI.

MNepeyncante oCHOBHbIE TUMbI AAHHbIX.

HanuwuTe nporpammy gns pelweHns ypaBHeHuMA. BBoa HEM3BECTHbIX OCYLLECTBAAETCA C KNaBUaTypbl.
MpoaHanusunpyiTe TekcT 3aga4m. CoctaBbTe TabMLy TECTOBbIX AAHHbIX.

CocTtaBbTe a/IrOPUTM peLleHns 3a4a4m B Buae 6/10K-CxeMbl.

CocTaBbTe BblparKeHMe Ha A3blKe NPorpaMmupoBaHuns C++ 414 NOTMYECKOro BbiCKa3biBaHMA B COOTBETCTBUM
C BapMaHTOM (Hanpumep, «4ncio x TPEXHaYHOE U HEYETHOEY).

CocraBsbTe a/irOPUTM A8 PeLlieHns ypaBHeHMA. BBoa HEM3BECTHbIX OCYLLLECTBAAETCA C K1aBMaTypbl. B
Cnyvae, ec/iv ypaBHeHME He MMeeT peLleHnn, afropuTm A0/KEH BbIBOAUTb cooblieHne «Errory.

CocTaBbTe UMKANYECKUIA a/ITOPUTM B COOTBETCTBMM C BapuaHTOM (Hanpumep, Aaa pacyéra cymmbl paga).

Mepeuncante CTPYKTYPUPOBAHHbIE TUMbI AAHHBbIX.



