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1. Ilean ocBOeHUS TUCUUIJIMHBI (MOTYJIs1)
enssmMu oCcBOCHUS TUCHUTUIHHBI (MOIYIIs) «JIMHTBUCTHYECKOE M TIPOrpaMMHOE o0ecrede-
Hue CAIIPy sBisitoTCs M3ydeHHe M MIPAKTUYECKOE OCBOEHUE CITIOCOO0B OpraHU3alluy MPOTPaMM-
Horo obOecrieueHusi CAIIP, TeXHOJOTHI CTPYKTYPHOTO U OOBEKTHO-OPUEHTHPOBAHHOIO IPO-
TPaMMHUPOBAHUS, TECOPETUICCKUX OCHOB U METOIOB pa3pabOTKU TpaHCIATOPOB C si3b1koB CAIIP.
[Ipu ocBOCHMM TAHHOUN MUCIUILIMHBI YYUTHIBAIOTCS TPYIOBBIe QYHKIIUH MpodeccrnoHalb-
HBIX CTaHJApTOB:

- 06.028 «Cucmemubiii npOCpAMMUCT ), YINGEPHCOEHHBIU NpuKazom Munucmepcmea mpy-
o0a u coyuanvrou 3auwumsl Poccutickoti @edepayuu om 5 okmsaops 2015 2. Ne 685u;

- 06.026«Cucmemnvlii.  admMuHucmpamop  UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX — CU-
cmem»y, ymeepxcoeHHwlll npukazom Munucmepcmea mpyoa u cOYUanbHOU 3aujumel
Poccuiickoii @edepayuu om 5 okmsabps 2015 2. Ne 686m.

2. MecTO ITUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl.

CormacHo ydyeOHOMY IiaHy 1o HampasieHuto nmoarotoBku 09.03.01 Madopmarrnka u BbI-
YUCIIUTENbHAS TEXHUKA JUCHUIUIMHA (MOAYJh) «JIMHTBHCTHYECKOE W MPOrpaMMHOE obecrede-
Hue CAIIP» sBasieTcs TUCIUTIIMHON MOBBIOOPY BapuatuBHOM wactu bioka 1. Jluctummmab! (Mo-
nynu)(b1.B.J1B.01.01).

Jl1st ocBOeHUs AUCIUIUTHHBI «JIMHrBUCTHYECKOe U mporpamMMmHoe obecrieuenue CATIPy
oOyJaroruecs: UCTIOIb3YIOT 3HAHUS, YMEHUSI, HABBIKH, C(HOPMHUPOBAHHBIE B XO/I€ U3YUCHHS JTHC-
muuine: - «Mapopmatukay, «MHpopmanronnsie TexHonoruw», «lIporpamMmMupoBanue»,
«KommbroTepHas rpadukay.

TecHo B3anMOCBs3aHbI ¢ TAKUMU JUCHUILUIMHAME, Kak:«ba3bl JaHHBIX», «ABTOMAaTU3H-
pOBaHHOE MPOEKTUPOBAHUE AeTaliell U MamuH”, «MOoJeIupOBaHHE TEXHOIOTHUECKHUX MPOIIeC-
COB U IIPOU3BOJCTBY. 3HAHUSA, YMEHUS U HABBIKU, IPUOOPETEHHBIE NPU U3YYCHUU TUCIUTLIMHbI
(Mmonyns) «JIlunrBuctuueckoe u nporpammuoe obecriedenue CAIIP» HE0OXOIUMBI st mpoxo-
KIeHUs] IPOU3BOJCTBEHHON MPEJAUIIIOMHON MPAKTUKH, 3alIUThl BBITYCKHON KBaTH()HUKAIIMOH-
HOM pabOTHI.

3. IlnannpyeMble pe3yabTaThbl 00y4eHHs M0 JMCUMILINHE, COOTHE-CEHHbIE ¢
IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTe/bHOI POrpaMMbl

B pesynbraTe u3ydeHus: TUCHUTLTAHBI (MOAYJIs1) OOYYaIOIIMICS TOJKEH OCBOUTH TPYA0-
Bble (YHKIIMU U TPYAOBBIE IEHCTBUS:

Tpynosas pyuknus - Co3naHue HHCTPYMEHTAIBHBIX CPEACTB MPOTPAMMHPOBAHUS.
A/04.6

Tpynossie pericTBust - OnperneneHue nepeyHs HEOOXOIUMOM ISl CO3JIaHMsI HHCTPYMEH-

TaJbHBIX CPEICTB MPOrPaMMHUPOBAHUSA TEXHUYECKOW MokyMmeHTanuu; OcBoeHHE HEOOXOAMMOMN
JUISL CO3/IaHMsI UHCTPYMEHTAIBHBIX CPEJICTB MPOTPAMMUPOBAHUS TEXHUYECKON JTOKYMEHTALUU;
Pa3paboTka ucXomHOTO KO/MAa M CO3/laHue OMHAPHBIX (HAMSIOB MPOTPAMMHOTO 00ECIIEUEHHUs CO-
3/1aBa€MbIX HWHCTPYMEHTAJIBHBIX CPEACTB MPOTrpaMMHpOBaHUs; TecTUpoBaHHE MPOTPAMMHOIO
obecrevueHns CO31aBaeMbIX HHCTPYMEHTAIBHBIX CPEICTB MIPOTrPAMMHUPOBAHHS.
TpynoBass ¢hyHkums - YmpaBieHHE pa3pabOTKONH TEXHHYECKOW TOKYMEHTAIIUH MPOCSKTHBIX pa-
601. A/02.6

TpynoBsie nericTBus - PykoBosicTBO pa3paOOTKOM TEXHUYECKHUX 3aIaHUMA, METOIUIECKUX
1 paboyux MporpamMm, TEXHHUKO-IKOHOMHYECKUX 0OOCHOBAHMI U JPYTHX ITOKYMEHTOB MPH MPO-
BEJICHUH Hay4YHO-HCCIIEA0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX pabot. PazpaboTka mpenso-
KEHUU MO NPUBJICUCHUIO COUCHOJIHUTENEH JJIsl BBIMOJIHEHUS HAYYHO-HCCIIEOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKUX padboT. OcyliecTBiIeHe KOHTPOIIS 32 (OPMUPOBAHUEM TEXHUYECKON
JOKYMEHTAIIMU Ha u3jienue (yCIyry).

OcBoeHre MPaKTHKW HaMpaBiieHO Ha (HOPMUPOBAHHE YHHBEPCAIBHBIX U oOmIenpodec-
CHUOHAJIbHBIX KOMIIETEHIIUMN:



VYK-1. Cnoco0OeH oCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIW3 M CHUHTE3 HH(pOpMaIHH,

OPHUMCHATH CUCTEMHBIN noaXxoa AJid pCUICHUA MOCTABJICHHBIX 3a/1a4

[1IK-1. Criocoben pa3pabaTeiBaTh KOMIOHEHTHI alMapaTHO-TPOTPAMMHBIX KOMILUIEKCOB U

0a3 JAaHHBIX, UCIIOJIB3ysd COBPCMCHHLIC MHCTPYMCHTAJIBHBIC CPCACTBA U TCXHOJIOTMU ITPpOrpam-

MHPOBAHUS;

ITK-2. CnocobeHn 000CHOBBIBATh MPUHUMAEMBIE TTPOCKTHBIE PEIIEHHUs, OCYIIECTBIATH 10O-
CTAHOBKY M BBIIOJIHATH SKCIEPHUMEHTBI 10 IIPOBEPKE MX KOPPEKTHOCTH M 3(PPEKTHBHOCTH.

Koxgu Kon n HammeHo- Kputepuu onieHuBaHUS Pe3yIbTaTOB 00yUCHHS
HaNMEHO- | BaHHUE WHAWKATOpa
BaHUE JIOCTUKEHUS YHU- HU3KUH (10110~ [IOPOTOBBI 0a30BbIii MIPOJBUHYTHII

YHHBEp- BEpCAJIbHBIX POTOBBIiA, KOMITE-

CaJIbHOM KOMIICTCHITHI TEHIHS He cop-

KOoMIIe- MHpPOBaHa)

TEHIHH
VK-1. N-1yk., — AHa- He moxer ana- Cnabo aHaau3u- Xoporo aHam- OTIMYHO aHAIH-
CriocobeH | mu3upyer 3agadqy, JTU3UPOBATH 3a- pyeT 3a1ady, BEI- | 3UPYeET 3a7ady, 3HWpyeT 3a/1ady,
ocyrie- BEIIEISIS ee 0a3o- Jady, BRIICISI ee | Jersist ee 0a30BBIe | BEImENss ee Oa- BELIEISIS ee 0a3o-
CTBIISITBH BbIE COCTaBJISIIO- 0a30BbIe COCTaB- | COCTABIISIOININE, 30BBIE COCTAB- BbIE COCTaBJISIIO-
TIOUCK, IIKe, OCYLIECTBIISCT | JISFOLIME, HE ocy- | ciabo ocyie- JISFOIIHE, XOPOIO | IIWE, OTJIINYHO OCY-
KpUTHYE- | JEKOMIIO3ULIHUIO LIECTBJISIET Jie- CTBIISIET IEKOMIIO- | OCYIIECTBIISIET LIECTBIISIET Jie-
CKUil aHa- | 3aja4u KOMITO3HULIUIO 3ULUIO 33]a4YK JIEKOMIIO3UIIHIO KOMITO3HLIUIO 3a-
JIU3 U CUH- 3a7a4u 3a7a4u Jauu
TE3 UH- WNJ1-2yk.; —Haxomut | He MoxeT Haxo- He mocratouno JlocTaTo4HO OBI- YcnentHo HaXOOUT
¢dopma- Y KPUTUYECKU aHa- | TUTh U KPUTHYE- | YETKO HAXOAUT U | CTPO HAXOAWT H Y KPUTHYECKU aHa-
WM, IpH- | Ju3upyet uHbop- CKH aHaJIN3UPO- KpUTHYECKH aHa- | KPUTHYECKU aHa- | JH3UpYyeT HHpOp-
MEHSTh MAIio, He00X0- BaTh HH(pOpMa- m3upyeT HHGOp- | JU3UpYeT HHGOp- | Maumio, He0OXo-
CHCTEM- JTUMYIO JIJIS peliie- 110, HeoOXo1u- Manuio, HeoOXo- | Maruio, Heo0X0- | AMMYIO JUIS pelie-
HBIA [TOJ- | HUsI IOCTABJICHHON | MYO JJIsI perire- JMMYIO ISl pe- JUMYIO IS pe- HUSI TOCTAaBJICHHON
XOJT IS 3aJ1a4H. HUSI TOCTABJICH- IIEHHS OCTaB- LIEHUS IOCTaB- 3aJa4H.
penieHus HOM 3a/1auM. JIEHHOU 3aJJauH. JIEHHOM 3aJIauH.
MOCTaB- WI-3yx.1 — He moxer Cnabo paccMmat- Jocratouno 651- | YcmemHo paccMat-
JICHHBIX PaccmarpuBaer paccMOTpeTh BO3- | PUBAET BO3MOXK- CTPO paccMaTpu- | pUBAeT BO3MOXK-
3a1aq. BO3MOJKHBIE BapH- MOJKHBIE BapH- HBIE BapUAHTEI BaeT BO3MOXKHBIC | HBIE BAPHAHTHI

AHTBI PEIICHUS 3a-
Ja4du, OIICHUBasA X
JOCTOMHCTBA 1
HCOOCTAaTKH.

AHTBI PEIICHUA
3aJa41 U OICHUTH
HUX TOCTOMHCTBA U
HCOOCTAaTKH.

peLICHUsI 3aa4H,
qTOOBI OIIEHUTH
HX IOCTOMHCTBA U
HEJIOCTATKU.

BapUaHTHI pellre-
HUS 331a4H, YeT-
KO OIICHHBAs UX
JIOCTOMHCTBA U
HEIOCTATKU.

pemenus 3aga4u,
OIICHHUBAA UX 10-
CTOMHCTBA U HEIO-
CTaTKH.

HI['4VK-1 - FpaMOT-
HO, JIOTUYHO, ap-
TYMEHTHPOBaHO
¢dopmupyet cob-
CTBEHHBIE CYXJIe-
HUA ¥ olleHKH. OT-
nmugaeT GpakTel OT
MHEHUH, UHTepHpe-
TallUi, OLICHOK U
T.Jl. B paccyxje-
HUSIX APYTHX
Y4aCTHUKOB Jiesi-
TEJIBHOCTH

He moxer rpa-
MOTHO, JIOTHYHO,
apryMeHTHPOBaHO
cthopmMupoBaTh
CcOOCTBEHHEIE
CY)KICHUS
onenku. He ot-
mugaeT GpakTel OT
MHEHHH, UHTEp-
MpeTaluid, o1ie-
HOK H T.II. B pac-
CYXACHUAX pY-
THX YYaCTHHKOB
JeSITeTbHOCTH

He nocratouno
TPaMOTHO, JIOTHY-
HO, apTyMEHTH-
poBaHo hopmu-
pyeT coOcTBeH-
HBIC CYXKIICHUS U
onenku. Caabo
oTam4aeT (hakThl
OT MHEHUH, UH-
TepIpeTaIuii,
OIICHOK U T.II. B
pacCyKIeHHIX
JIPYTUX y4aCTHH-
KOB JICSITEIILHOCTH

JlocTtaTouHo rpa-
MOTHO, JIOTHYHO,
apryMEeHTHPOBaHO
¢dopmupyet cob-
CTBEHHBIE CYXJIE-
HUSI ¥ OLICHKH.
Xopoulo oTiu-
qaeT (akThl OT
MHEHHH, UHTEP-
IpeTarui, ome-
HOK U T.1I. B pac-
CYXIIEHUSX JIPY-
T'UX yYaCTHUKOB
JIESITEIEHOCTH

OueHb TPaMOTHO,
JIOTUYHO, apTyMEH-
THPOBAHO POPMHU-
pyer coOcTBEHHBIE
CYXKJICHUS U OLICH-
ku. beicTpo oTm-
gaeT (aKTHI OT
MHEHHH, HHTEP-
MpeTalnii, OLIEHOK
U T.J. B paccyxzae-
HUSX JPYTHX
YYacCTHHUKOB JIesl-
TENBHOCTU




HH—SyK_l - Onpe—
JIeJISIeT U OIIEHHU-
BACT IIOCIICACTBUA
BO3MOXHBIX pellie-
HUM 3aa4U.

He moxer onpe-
JCIUTh U OLICHUTH
TOCJICICTBHUSI BO3-
MOXHBIX peliie-
HUM 3a1a4U.

Cnabo omnpene-
JIACT U OLICHUBACT
MOCIIEICTBHS BO3-
MOXHBIX pelie-
HUH 3a1a4U.

Xoporo onpe-
JIeJIsieT U OLIeHU-
BaecT MIOCIICACTBUS
BO3MOXHBIX pe-
IIEHUH 3aJa9H.

VYcneuHo onpe-
JIeJISIeT U OLICHHU-
BacT MMOCJIICACTBUS
BO3MOJKHBIX peliie-
HUM 3a1a4U.

ITK-1.
Crniocoben
paspaba-
THIBATh
KOMITO-
HEHTBI
amnmapar-
HO-ITPO-
rpaMMHBIX
KOMITJIEK-
COB U 0a3
JIaHHBIX,
HCTIOIB3YS
COBpPEMCH-
HbIE
HHCTPY-
MEHTAaTb-
HBIE Cpe/-
CTBa U
TEXHOJIO-
THH TIPO-
rpam-
MHPOBa-
HUs

N-1pk. — 3Haer
CHCTEMY METOJOB U
croco0oB cbopa u
aHaJM3a KOMIIOHEH-
ThI AMaPaTHO-IIPO-
TPaMMHBIX
KOMILIEKCOB U 0a3
JAHHBIX

He 3HaeT cuctemy
METOJIOB U CIIOCO-
60B cOopa 1 aHa-
JM3a KOMITOHCHTI
anmapatHo-mpo-
TPaMMHBIX
KOMILIEKCOB U 6a3
JaHHBIX

Cnabo 3Haer cu-
CTeMY METOJIOB U
croco6oB cbopa n
aHaJM3a KOMIIO-
HCHTBI annapaT-
HO-TIPOIPaMMHBIX
KOMILJICKCOB U 0a3
JAHHBIX

Xopouio 3Haer
CHCTEMY METO/IOB
U croco0oB coopa
W aHaJM3a KOMIIO-
HCHTHI armapar-
HO-TIPOIPAMMHBIX
KOMIUIEKCOB U 06a3
JIAaHHBIX

OTINYHO 3HAET
CHCTEMY METOJOB
U crioco0oB cOopa
W aHaJIKM3a KOMIIO-
HCHTBI annapaTHo-
MIPOTrPaMMHBIX
KOMILIEKCOB U 0a3
JAHHBIX

I/I]I-2m<_1 —yMECT
OCYIIECTBIIATH COOP
U aHAJIU3 UCXOJIHBIX
JAHHBIX JJIsI pa3-
paboTKH KOMIIO-
HEHTOB arMapaTHO-
MIPOTPaMMHBIX
KOMILIEKCOB 1 0a3
JTAHHBIX, UCIIOJB3YS
COBpPEMECHHbBIC
HHCTPYMEHTAJIbHbBIE
CpPE/ICTBA U TEXHO-
JIOTHH TIPOTPaM-
MHUPOBaHUSI

He ymeer ocymie-
CTBIATH cOOp U
aHaJIM3 UCXOHBIX
JAHHBIX JJIsI pa3-
paboTKH KOMIIO-
HEHTOB armnapar-
HO-TIPOTPAMMHBIX
KOMILIIEKCOB 1 0a3
JTAHHBIX,, ACTIOJb-
3ysl COBpEMEHHBIE
HHCTPYMEHTAJIb-
HBIE CPEJICTBA U
TEXHOJIOTHH MPO-
rpaMMHUPOBaHHUsI

Cnabo ymeer ocy-
HIECTBIIATH COOP U
aHaJIM3 UCXOJIHBIX
JIAHHBIX JJISI pa3-
paboTKH KOMITO-
HEHTOB armapar-
HO-TIPOTPaMMHBIX
KOMILIIEKCOB U 0a3
JTAaHHBIX, HCTIOJIb-
3ysl COBpEMEHHBIE
HHCTPYMEHTAJIb-
HBIE CPEJICTBA U
TEXHOJIOTUH TPO-
rpaMMHUPOBAHUSI

Xopoiio ymeeT
OCYILECTBIIATh
cbop u aHaIM3
HACXOJTHBIX JTaH-
HBIX IS pa3pa-
OOTKH KOMIIOHEH-
TOB aMIMapaTHO-
MPOTrPaMMHBIX
KOMITJIEKCOB M 0a3
JaHHBbIX, UCIIOJIb-
3ysl COBPEMEHHBIC
HHCTPYMEHTAJIb-
HBIE CPEJICTBA U
TEXHOJIOTHUH MPO-
rpaMMHUPOBaHHUS

B coBepiiencTBe
yMeeT ocy1ie-
CTBJIATE COOp H
aHAJIU3 HCXOIHBIX
JaHHBIX UL pas-
paboTKH KOMIIO-
HEHTOB alNapaTHo-
MPOrPaMMHBIX
KOMILIEKCOB 1 0a3
JaHHBIX, UCITIOJIb-
3ysl COBpEeMEHHBIE
HHCTPYMEHTAIIb-
HBIE CPENICTBA U
TEXHOJIOTUH IPO-
rpaMMHPOBaHHS

N-3nk. — B1ageer
METOJIMKOMN cOopa u
aHaju3a KOMIIOHCH-
TOB anmnapaTHo-
MPOrPaMMHBIX
KOMILIEKCOB U 0a3
JAHHBIX, HCIIOJB3YS
COBpPEMEHHBIC
WHCTPYMEHTAJbHBIE
CpeICTBa M TEXHO-
JIOTHH TIPOTPaM-
MHUPOBaHHUS

He Bmaneer me-
TOJMKOH cOopa u
aHaju3a KOMIIO-
HEHTOB armapar-
HO-IIPOTPAMMHBIX
KOMILIEKCOB U 0a3
JTAHHBIX, UCIIOJIb-
3ysl COBpeMEHHBIE
HHCTPYMEHTAIb-
HBIC CPEICTBA 1
TEXHOJIOTHH TIPO-
TrpaMMHUPOBaHUS

Cnabo Biazgeer
METOAMKOH cOopa
1 aHaJln3a KOMITO-
HEHTOB armapar-
HO-TIPOIPaMMHBIX
KOMILJIEKCOB U 0a3
JAHHBIX, UCITOJIb-
3ysl COBpEMEHHBIC
HUHCTPYMEHTAb-
HBIE CPEJICTBA U
TEXHOJIOTUH TPO-
rpaMMHUPOBAHUSI

Xopo1o BrajgeeT
METOMKOH cOopa
W aHaJM3a KOMIIO-
HEHTOB arapar-
HO-TIPOrPaMMHBIX
KOMIUIEKCOB U 06a3
JTAaHHBIX, UCIIOMb-
3ysl COBPEMEHHBIC
WHCTPYMEHTAIb-
HBIE CPEJICTBA U
TEXHOJIOTHUH MPO-
rpaMMHPOBaHUSA

B coBepiieHcTBe
BJIaJICET METO/IU-
KOU cOopa u aHa-
JIM3a KOMIIOHCHTOB
armapaTHO-IIPo-
TpaMMHBIX
KOMILIEKCOB 1 6a3
JIAHHbBIX, UCIIOJIb-
3ysi COBpEMEHHBIC
HWHCTPYMEHTAJIb-
HBIE CPEJICTBA U
TEXHOJIOTHH TPO-
rpaMMHUPOBaHUsI

[1K-2.
criocoben
000cHO-
BEIBaTh
NPUHH-
MaeMble
TIPOEKT-
HBIE pe-
HICHMS,
ocyiie-
CTBJIATH
[IOCTAHOB-

N-1TIK-2 — 3Haet
CITIOCOOBI OITH-
MU3AIUH POo-
rpamMM; TPUHITUIIEI
U BUABI OTJIAKU
MPOrpaMMHOTO
o0ecreyeHus; Me-
TOIBI OLIEHKH Ka-
4eCcTBa MPOrpamM;
METOMKH I10CTa-
HOBKH 3KCIIEPUMEH-
TOB.

He 3naet cmoco-
OBl ONITUMU3ALIUU
porpaMMm; MpUH-
LIUIBL U BAJBI
OTJIAJIKH TIPO-
rpaMMHOTO 0bec-
ITEYEHNS; METOIBI
OLIEHKH KaYeCcTBa
porpamm; Me-
TOJMKHM I10CTa-
HOBKH JKCIIEpPH-
MEHTOB.

Cnabo 3HaeT
CITIOCOOBI OITH-
MU3AIUH TPO-

rpamm; TPUHITA-
61 ¥ BUJIBI OTJIA-
KU MPOrPaMMHOTO
obecrieueHus;
METO/IBI OIEHKH
Ka4ecTBa Mpo-
rpaMM; METOTUKH
ITOCTAHOBKH JKC-
[IEPUMEHTOB.

Xopouio 3Haer
CrocoO0BI OMTH-
MH3aIUH IPO-
rpamMM; TPUHITH-
IIbI K BHBI OTJIA/I-
KU TIPOrPaMMHOTO
00ecIeUeHHS;
METOBI OIICHKH
KavecTBa Mpo-
rpaMM; METOTHUKH
MTOCTaHOBKH JKC-
MIEPUMEHTOB.

OTIHUYHO 3HAET
crocoObl OITHU-
MU3AIIH TPO-
rpaMM; IPUHITUATIBI
M BUIBI OTJIAJKA
MIPOTPaMMHOTO
o0ecrieueHus; Me-
TOJIBI OIIEHKH Ka-
YecTBa IMPOTPaMM;
METOIMKH IOCTa-
HOBKH JKCITEPH-
MCHTOB.




KY | BBI- N-2nx.o — ymeer He ymeet 00oc- Cnabo ymeer 00- Xopoto ymeeT B coBepiieHcTBE
MOJHATH | OOOCHOBBIBATH NPU- | HOBBIBATH IPH- OCHOBBIBATh NPH- 000CHOBBIBaTh ymeeT 000CHOBBI-
9KCHEpU- | HHUMAaeMble IPOEKT- HUMAaeMbIe HUMaeMble MIpUHUMaeMble BaTh IpUHAMae-
MEHTHI 110 | HBIE PEUICHNUS; BbI- IIPOEKTHBIE pe- MPOEKTHBIE pe- IIPOEKTHBIE pe- MBbI€ IIPOEKTHBIE
MIPOBEPKE | IIOJHSTH 3KCIEPH- LIEHUST; BBIOJ- LIEHUSI; BBITOJI- IICHUST; BBITIOJ- peIIeHNs; BBINOJI-
HX KOp- MEHTHI TI0 Tpo- HSTBH DKCTIEPH- HATH SKCIIEPH- HSTb SKCIIEPH- HSTb SKCIICPUMEH-
PEKTHOCTH | BEpKe KOPPEKTHO- MEHTHI 110 TIPO- MEHTHI 110 IIPO- MEHTHI 110 TIPo- THI IO TIPOBEPKE
nadoex- | crTu pemeHunit; mpo- BEPKE KOPPEKT- BEPKE KOPPEKT- BEPKE KOPPEKT- KOPPEKTHOCTH pe-
TUBHOCTH BEPSATh IPOU3BO- HOCTH pEIICHUN; HOCTH PEILEHUH; HOCTH PELICHUH; | LIEHUI; IpOBEPSTH

JIUTENBLHOCTD pe-
IIEHUH.

MIPOBEPSTH MPOU3-
BOJUTCIBbHOCTH
pEIICHUH.

IIPOBEPATH IPOU3-
BOAUTCIBHOCTD
peLIeHUN.

IIPOBEPATH IPOU3-
BOIUTCIBHOCTD
pElLlIEHUM.

IIPOU3BOUTEIb-
HOCTb PEIICHUI.

NJI-3 k., — BIameeT
HaBBIKAMU TE€CTH-
pOBaHUs, OTJIAKU

n Bepudukamn
TIPOTPaMM.

He Brnaneer na-
BBIKaMH TECTH-
POBaHMs, 0TI KU
n BepuduKanmn
TIPOTPaMM.

Cnabo Bnazeer
HaBBIKAMH TECTH-
pOBaHMs, OTIAJIKU

1 BepuUKauu

TIPOTpamMM.

Xopo11o Biajgeer
HaBBIKAMU TE€CTH-
pOBaHMUs, OTIAKU
n Bepudukanmn
TIPOTPaMM.

B coBepiiencTBe
BJIaZieeT HaBbIKa-
MU TECTUPOBaHMUS,
OTJIAJIKH U BEpHU-
¢ukanuu mmpo-
rpaMM.

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00YYaIOUIHICs TOJIKEH:
3HaTh:
OCHOBHBIE CITIOCOOBI MOCTPOCHUS TPAHCIUPYIOLIUX TPOTPAMM;
OCHOBBI IIPOCKTHUPOBAHUS CHHTAKCHUECKHUX aHAJIN3aTOPOB U METOBI TPAaMMaTHUECKOTO pa3dopa;
opranu3zanuio nmporpammuoro obecreuenus CAIIP;
METOIMKHU UCTIONb30BaHus CH++ iis pelieHus NpakTUYECKUX 3a/1a4;

VYMeTs:
MCHOJIB30BATh A3bIK CH++ Ui HanmKMCaHUs TPAHCIATOPOB, IPOTrPaMM 00paOOTKH MaTEeMaTHUECKUX
CTPYKTYD;
HpHMeHHTL CUCTCMHBIU ITOAXO0 AJIs1 peH_IeHI/ISI IIOCTABJICHHBIX 3a1a4,
pa3pabaThiBaTh KOMIIOHEHTHI alapaTHO-MPOrPAMMHBIX KOMILJIEKCOB U 0a3 JaHHBIX, UCIIOJIb3YsI
COBpeMeHHbIe I/IHCTPYMCHTEUIBHBIG CpeI[CTBa 1 TCXHOJIOTNN HpOFpaMMI/IpOBaHHH

Bnanets:
CHOCOOHOCThI0 KOMMYHHKAIIMK B YCTHOM M MUCHMEHHOM (popMax Ha PyCCKOM U MHOCTPAaHHOM
SI3BIKAX JIJIS1 PEIICHMS 3a71a9 MEKIIMIHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOJICHCTBYS,
pa3paboTKOI TPAHCIATOPOB HAa OCHOBaHHUH (DOPMATTLHOTO OIPEIEICHHS 3aIaHHOTO SI3bIKA;
CIOCOOHOCTBIO pa3padaThiBaTh KOMIIOHEHTHI almapaTHO-IIPOrpaMMHBIX KOMITJIEKCOB U 0a3 JTaH-
HBIX, HCIIOJIB3YSI COBPEMEHHBIE HHCTPYMEHTAIBLHBIE CPEACTBA U TEXHOIOTUHU IPOrpaMMUPOBAHUS
Ha s3pike C++.

3.1. MaTpuuna cooTHeceHHsI TeM/Pa31eJioB Y4eOHOH TUCHUILTHHBI (MOYJIs1)
U ¢popMHUpPyeMBbIX B HUX 001EKYJIbTYPHBIX, 001enpodecCHOHAIBHBIX HITPO-

(hecCHOHAIBHBIX KOMIIETEHIU

KoMnereniuu
Temuwi,pazoenvioucyuniumnst O6uree Ko-
VK-1 |IIK-1 | TIK-2
JJNY€eCTBO

Paznen 1. MprHUMNBI NOCTPOEHUSA A3bIKOB NpOrpam-
MUpPOBaHUSA 1 BXOAHbIX A3blkoB CAlNPkak 6a3bl NuH- + + + 3
reuctudeckoro obecneyvenus CAINP
Paznen 2. AsblknporpammupoBaHnaPython.. + + 3
Paspen 3.®opmanbHblErpaMmmaTuKm + + + 3
Pasnen 4. HCcTpymMeHTanbHble cpeacTBa pa3paboTku
nporpammHoro obecneyenuns CAlNP. ABTomatmnsaums + + + 3
pa3paboTkn NporpaMMHbIX MPOEKTOB.
Hroro 12

4. CTpyKTYypa M coaepkaHue TMCUUILIMHBI (MOIYJIA).
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OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 2 3a4STHBIX €IUHUIIBI, 72 aKajl. 4acoB.
4.1. O0bemM JUCUMILIMHBI U BUAbI y4e¢0HOM padoThl.

KosimuecTBo ak. yacoB
10 OYHOMU 10 3a04YHOMU
Bun 3anstuit bopme bopme
o0y4eHus o0yueHus
(5 cemectp) (4 xypc)
OO0m1as TpyA0€MKOCTh JUCIUTIINHBI 72 72
KonTaktHas pabdora 32 14
AyJIUTOpHBIC 3aHATHUS, B T.4. 32 14
Jlexknuu 16 6
[IpakTHUYecKoe 3aHATHUS 16 8
JlabopaTopHbIe pabOTHI - -
KypcoBas pabora - -
CamocrosiTenpHas padboTa, B T.4. 40 54
npopaboTka yd4eOHOTO Marepuana MO JUCIUTIINHE
(KOHCTIEKTOB JIEKINH, yUeOHHKOB, MAaTEPUATIOB CETEBBIX 4 10
pecypcoB)
MOJArOTOBKA K NPAKTUYECKUM 3aHATUAM 9 14
BBITIOJTHEHUE UHAUBUAYAIbHBIX 3aJJaHUN 13 16
MOATOTOBKA K c/laye MOAYJIs (BBIIOJIHEHUE TPEHUPOBOY- 14 14
HBIX TECTOB)
Kontpoib - 4
Bug ntoroporo KOHTpoIs 3ager 3ager
4.2. Jlekuun
Ne | Paznmen mucuuruiiHbl (MOAYJIs), TeMBI JIeKuil u ux | OOBEeM B ak. ya- dopmupye-
coJiepKaHue cax MBIE KOMITe-
OYHas | 3a04YHad TCHINH
dopma | dopma
o0y- 00yue-
YCHUS HUS

Paznenl. MNpuHUMNbI NOCTPOEHUS SA3bIKOB MPOrpaMMuUpoBaHns U BXoAHbIX A3bikoB CAlP-

Kak 0a3bl NUHrencTmnyeckoro obecnevyeHnsa CAIP

1.1 | CrpykTypa u cofepkaHue TUCHUILTUHBL. OpraHu- 2 1 VYK-1, TIK-1,
3arus nmporpammHoro ooecriedenust CAIIP. [1K-2
OcCHOBHBIE TIOHSTHSI TMHTBUCTHYECKOTO o0ecTeye-

HUSL.
Paznen 2. AsbiknporpammunpoBaHnaC++

2.1 | O6ume cBenenus o s3bike Python: Andasur s3b1- 2 1 VYK-1, [IK-1,
ka. Tunsl gaHHbIX. Onepannuy U BIPaKEHHUS. K-2

2.2 | Knaccsl. KonctpykTops! u nectpykropsl. Hacne- 2 1 VYK-1, [IK-1,
JIOBaHUE U TIOTIUMOPPU3M. TIK-2

2.3 | Yka3zarenu u MacCHBHI. 2 VK-1, [IK-1,

[K-2




2.4 | OCHOBHbIE KOHCTPYKIIMH aJIrOpUTMA. Y CIIOBHBIE 2 1 VYK-1, IIK-1,
onepaTtopsl. Oneparop Bapuanta. OnepaTopsl LIUK- IK-2
na.
2.5 | OCHOBHBIEC aNTOPUTMBI 00PaOOTKH MAaCCHUBOB. 2 1 VK-1, TIK-1,
IK-2
2.6 | bubnmoreka cTaHIAPTHBIX 1a0JIOHOB. 1 VYK-1, IIK-1,
[TK-2
Pazgen 3.PopmanbHblerpammMaTmku.
3.1 | Onpenenenue GpopmMaIbHON rpaMMaTHKH | SI3bIKA. 2 VK-1, TIK-1,
I1K-2
Pasznen 4. HcTpymeHTanbHble cpefcTBa pa3paboTku nporpammHoro obecneyenns CAIP.
ABTOMaTU3aunsa pas3paboTKn NPorpaMMHbIX NPOEKTOB
4.1 | UacTpyMeHTaNbHBIE CpeCTBA Pa3pabOTKH MPo- 1 1 VYK-1, [IK-1,
rpamMHoro obecrnieuenusi CAITP. ABromaruzamus I1IK-2
pa3paboTKH POTPaMMHBIX TIPOSKTOB.
Uroro 16 6
4.3. IlpakTHyecKHe 3aHATHS
OO0BeM B ak. yacax dopmu-
Ne 3a04yHas | PyembIe
paszznena HaumenoBanue 3anstus otHai gopma | KomIIe-
(Tembl) (bopma 00yue- | TEHIUH
o0yueHus
HUs
1 Kunaccel. Koncrpykropsel u gectpykropsl. Hacneno- VYK-1,
BaHHE M MMOJTUMOP(H3M. 4 1 IIK-1,
MK-2
2 YkazaTelnu 1 MacCHUBHI. VK-1,
2 1 IK-1,
MK-2
3 OCHOBHBIE KOHCTPYKIIUH QJITOPUTMA. Y CJIOBHBIC VK-I,
onepatopsl. Oneparop Bapuanta. Oneparopsl LUK- 2 1 IK-1,
Ja. I1K-2
4 OcHoBHBIE AITOPUTMBI 00PaOOTKH MaCCHBOB. VK-1,
3 1 IK-1,
MK-2
5 bubmuorexn NumPy u Pandas. VK-1,
2 1 IK-1,
[K-2
6 DOPMAJBHBIETPAMMATHKH. 2 1 YK-1,
IIK-1,
K-2
7 HNHcTpyMeHTaNnbHBIE CpEICTBAa pa3pabOTKH  IPO- 1 1 VK-1,
rpammHoro obOecrnieuenus CAIIP. Apromaruzanus [K-1,
pa3paboTKu MPOrpaMMHBIX IPOEKTOB. MK-2
Hroro 16 8

4.4. JJabopaTopHbIe padOThI He NPELYCMOTPEHBI




4.5. CamocTosiTesibHAsE padoTa 00y4arOIIUXCS.

OObeM ak. 4yacoB
Pazngen nucnummm- N
AST AUCTL By caMOCTOATENBHOMN PadoThI 3a09HaA
oudHas popma
HBI dopma
o0y4eHUs
00yUYCHHS
[IpopaboTka y4eOHOTO Marepuaia IO JUCITH-
Paznen 1. IUIMHE (KOHCIIEKTOB JIEKIUi, y4eOHUKOB, Ma- 1 2
[IpuHIMITEI TOCTPOE- | reppanoB ceTeBbIX PECYPCOB)
HUS A3BIKOB HpO- 2 2
IPaMMHPOBAHHS U [ToaroroBka K MPaKTUYECKUM 3aHSATUSIM
BXOIHBIX SI3BIKOB 2 2
CATIPkak 6a351 muH- | BPITTOJIHEHHE WHIUBUIYaIbHBIX 3 IaHHHA
TBUCTHYECKOI0 00ec- 1 (
rOTOBKA K qye M s (BBIIIOJIHEHHU
newerms CATIP OATOTOBKA caade MOyl OJTHCHHUE o) b
TPEHUPOBOYHBIX TECTOB)
[IpopaboTka y4eOHOTO Marepuaia o JUCITH-
IMHE (KOHCTIEKTOB JEKIUi, y4eOHUKOB, Ma- 1 4
TEPUAJIOB CETEBBIX PECYPCOB)
Paznen 2. S3wiknpo- 5 8
[ToaroroBka K MPaKTUYECKUM 3aHATHUSIM
rpaMMHUPOBaHU-
sPython. . 8 10
BrInoHeHne MHAMBUYATBHBIX 3aaHUI
[ToaroToBka k cmade MoOayis (BBIMOJHEHUE 8 8
TPEHUPOBOYHBIX TECTOB)
[TpopaboTka yueOHOro MaTepuanga MO AMCIIH-
TIMHE (KOHCTEKTOB JICKIIWW, y4eOHUKOB, Ma- 1 2
TEPHUAJIOB CETEBBIX PECYPCOB
Pazmen 3. D DECYPCOB) 1 5
[ToaroToBKa K MPAaKTUYECKUM 3aHITHSIM
dopmanbHBIETPAM- ) )
MaTHUKHU BrinosiHeHUE MHAUBUAY ATbHBIX 3aJaHUM
[TogroroBka k cmaue Momyssi (BBIMOJHEHUE 2 2
TPEHHPOBOYHEIX TECTOB)
p 4 [IpopaboTka yueOHOr0 Marepuana Mo IUCIHU-
aszeln 4. IUIMHE (KOHCTIEKTOB JIEKIUH, y4eOHUKOB, Ma- 1 2
NucTpyMeHTanbHBIE
TEPHUAJIOB CETEBBIX PECYPCOB)
CpeJicTBa pa3pabOTKH 1 5
nporpamMmHoro odec- | [ToaroroBka Kk MpakTUYECKUM 3aHATHSIM
neuenuss CAIIP. As- 1 >
TOMaTu3alys paspa- | BelmonHeHUe HHIMBUYaTbHBIX 3aaHHA
OOTKH MPOrPaMMHBIX
[TonroroBka K caade MoIyls (BBINOJHEHUE 2 2
MIPOEKTOB.
TPEHUPOBOYHBIX TECTOB)
Htoro 40 54

[TepedyeHp yueOHO-METOIUIECKOTO 00ECTICUCHHUS ISl CAMOCTOSATEILHOM pabOThI IO JTHC-

LHUIUTUHE (MOJYJIO):

Jl71st camocTOsATEeEHOM pabOThl 00YUaOIMNUXCsl B KOMITBIOTEPHBIX Ki1accax Kadeapbl odec-
MeYeHbl HEOTPAaHMUYEHHBIM JIOCTYIIOM K CETEBbIM pecypcam Internet, yueOHO-METOIUUECKUE H

CIPaBOYHbIE

MaTepuabl

pa3MenieHbl B

ftp:/ftp.vt.tpu.ru/study/Katsman/public/Apply_math/.
4.6. BoinosiHeHHEe KOHTPOJIBLHOM padoThI 00y4alOIMMUCH 32049HOH (popMBbI

CETH

1o

azpecy:



ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/

KonrtponbHas paboTa — caMOCTOSATENBHBINA TPy 00y4aromerocs, KOTOpblid ciocoOCTBYET
yTayO0nEHHOMY U3YUYEHHIO MPOIIEHHOT0 MaTepHraia.

Lennb BbIMOJIHAEMOM PadOTHI:

- TIOJIYYUTh CIIEIUAIbHbIE 3HAHUS 110 3aJJaHHOU TEME;

OcHoBHbBIC 321241 BBINOJIHAEMOH PadoThI:

1) 3akperyieHre MoJIy4eHHbIX paHee TeOPETUUECKIX 3HaHUM;

2) BeIpabOTKa HAaBBIKOB CAaMOCTOSATEIBbHOM padoThI;

3) BBIICHEHHE MMOATOTOBJICHHOCTH 00YyYar0IIerocs: K Oy ayIieil mpakTHIecKoil padoTe;

Beck mporecc Hanmucanus KOHTPOJIBHOU pabOThl MOYKHO YCIIOBHO Pa3/IeNUTh HA CIEIYIO-
LII1€ dTaIbl:

a) BbIOOp 3a1aHUS M COCTABJICHUE MPEABAPUTEIHHOIO IIaHa padoThI;

0) cOop Hay4HOI HHPOPMAIIUU, U3YUEHUE JIUTEPATYPHI;

B) aHAJIM3 COCTABHBIX YacTel MpoOIeMbl;

r) 00paboTka MaTepuaia B LI€JIOM, PELIEHUE 3a/1a4.

[ToaroToBKY KOHTPOJIBHOM PaObOTHI CelyeT HAaUWHATh C IIOBTOPEHUSI COOTBETCTBYIOIIETO
pasnena y4eOHHMKA, YU4ECOHBIX IMOCOOHI MO JaHHOW TeME M KOHCIIEKTOB JICKIIUH, MPOYUTAHHBIX
panee. IIpuctynath K BBINOJIHEHHIO pabOThl 0€3 M3y4EHUS] OCHOBHBIX MOJOXKEHUH M MOHATHM
HayKH, HE CJIEyeT, TaK Kak B 3TOM cllyyae 00ydJaroImuiics, KaK MpaBuilo, II0X0 OPUEHTUPYETCS
B MaTepHajie, He MOKET OTIPaHUYUTh CMEXKHBIE BOIIPOCHI U COCPENOTOUNTh BHUMAHUE Ha OCHOB-
HBIX, [IEPBOCTENIEHHBIX IPOOJIEMax paccMaTpUBaEMOIl TEMBI.

Jlanee HEOOXOIMMO BHUMATEIBHO W3YUYUTh METOJUYECKUE PEKOMEHAALNH 10 MOJIrOTOB-
K€ KOHTPOJIBbHON padOThl, COCTABUTh IUIaH PabOThl, KOTOPBIA JOKEH BKJIIOYAaTh OCHOBHBIE BO-
IPOCHI KOHTPOJIBHOM paboTHI.

B conepxanuu KOHTPOIBHOM pabOTHI HEOOXOIUMO MOKA3aTh 3HAHWE PEKOMEHIOBAHHOMN
JUTEpaATyphl 10 aHHOM TeMe, HO IPH 3TOM CJIEAYET IPABUIBHO MOJIb30BaThCS MEPBOMCTOYHU-
KaMHy, u30eratb 4ype3MepHoro nuTupoBaHus. [Ipu ucnonb3oBaHUM LUTAT HEOOXOAWMO YKa3bl-
BaTh TOYHBIE CCHIJIKM Ha MCIIOJIb3yEeMbIil HICTOUHHK: YKa3aHHUE aBTOpa (aBTOPOB), Ha3BaHHUE pabo-
ThbI, MECTO U TOJ U3/1aHUs1, CTPAHUIIBL.

B KoHIIe KOHTPOJIBHOM PabOThl MPUBOIUTCS MONHBIM OnbIUOrpaduyeckuil nepeyeHb uc-
M0JIb30BaHHBIX HOPMAaTHBHO-IPABOBBIX AKTOB M CHEIUAJIbHON JuTepaTyphl. J[aHHBIN crucok
YCIIOBHO MO>KHO IIOJPA3AEIUTh HA CIEAYIOUINE YaCTH:

1. HopMaTuBHO-NIpaBOBBIE aKThI (JAIOTCS MO UX IOPUIUUECKON CHIIE).

2. YuebHUKH, yueOHbIe TOCOOuS.

3. MoHorpaguu, yaeOHbIe, y9eOHO-TTPAKTUICCKHIE TOCOOUSI.

4. [leppoauyeckasi meyaTh.

[TepBoucrounukw 2,3,4 maroTcs 1o andaBuTy.

Odopmnenne OubauorpapuuecKiX CChIJIOK OCYIIECTBISETCS B CIEAYIOLIEM MOPSIIKE:

1. ®daMunus ¥ MHULMABL aBTOpa (KOJUIEKTHB aBTOPOB) B UMEHHUTENbHOM manexe. Ilpu
HAJIMYUU TPEX U 0oJiee aBTOPOB JOMYCKAETCS YKa3bIBaTh (DAMUIUU U WHUIUANBI TIEPBBIX ABYX U
n00aBUTh «u Jp.». Eciin KHUra HamucaHa aBTOPCKUM KOJUIEKTHBOM, TO CChLIKA JIEAaeTcs Ha Ha-
3BaHHe KHHUTU U €€ penakropa. GamMuInI0 U MHUIMAIBl PeIaKTopa MOMEIAl0T Mocie Ha3BaHUs
KHHTU.

2. [TonHoe Ha3BaHUE MEPBOMCTOYHHKA B UMECHUTEIHLHOM MaJIeKe.

3. MecTo uznanus.

4. T'ox u3madusl.

5. O0611ee KOIMYECTBO CTPAHULL B paboTe.

CchUIKM Ha )KYpPHAJIBHYIO WM Ta3€THYIO CTaThIO JIOJDKHBI COJIEPKAaTh KPOME yKa3aHHBIX
BBIILIE JAHHBIX, CBEJICHUS O HA3BaHUU KypHaJla WIN Ia3eThl.

Uro kacaetcs NpaKTHUECKUX 3a/laHui (pelieHus 3a/1a4), OHU JOJKHBI OBITh BBITTOJHEHBI
CTPOTI'O MO ONMMCAHUIO METOAUYECKUX PEKOMEHAALINN IO BBHIIIOJHEHUIO KOHTPOJIBHOM pabOThI.

KonTponbHast pabota usnaraercs JIOTUYECKH TMOCIE0BATEIbHO, TPAMOTHO U pa30opUu-
B0. OHa 00s13aTeNbHO JOKHA UMETh THTYJIBHBIN TUCT. OH CONEPKUT HAa3BaHUE BBHICIIETO y4eO-
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HOTO 3aBe/IeHUs], Ha3BaHHE TEeMBbI, (paMUINIO, MHUIUAIIBI, YUEHOE 3BAaHHE M CTENEHb HAYYHOTO
pyxoBoauTens, GaMUINIO, UHUIIUAIBI aBTOPA, HOMEP IPYIIIbL.

Ha cnexyroriem arcte NpUBOANTCS COAEpKaHUE KOHTPOJIbHOM paboTsl. OHO BKIIIOYAET B
cebsi: BBeIeHHE, Ha3BaHKE BOMPOCOB, HOMEpa 3ajjay, CIIHUCOK JIUTEPATYypPHI.

ITo BceM BO3HMKILIUM BOIIpOCaM 0OydarolieMycst ciaelyeT o0paarbes 3a KOHCYJIbTaluen
npenogaBaTento. Cpok BBHIMOJIHEHHUS KOHTPOJIBHOW palbOTHI OINpejaesnsieTcsl MpernojiaBareieM, 1
OHa JI0JDKHA OBITh C/1aHa HE MO3JHEe, YeM 3a Helemro 0 sk3ameHa. [lo pesynbratam npoBepku
KOHTpOJIbHAsI paboTa CUUTAETCs 3aUTEHHOW WJIM HE 3a4TeHHOH. B ciyuyae oTpunaTenbHON OIeH-
KU, 00y4Yaroluiics JOKEeH 03HAKOMHUTBCS C 3aMEYaHHUSMU M, YCTPAaHUB HEIOCTATKU, IIOBTOPHO
caaTh pabOTy Ha MMPOBEPKY.

4.7 Conep:kanue pa3aesioB TUCHUIIMHBI

Paznenl. MNpuHUMNBLI NOCTPOEHUS A3LIKOB MPOrpaMMUPOBAHNA U BXOAHbIX A3bIKOB
CATP kak 6a3bl nuHrenctnyeckoro obecrnedexnna CAIMP

CrpykTypa U conepkanue AMCUUILTHHBL. OpraHu3anus IporpaMMHOro ooecreyeHust
CAIIP. OcHOBHBIC IOHSTHS TUHTBUCTUYECKOTO 00CCTICUCHUSI.

Paznen 2. 531k mporpammupoBanus C++

Oo6ume cBenenus o sa3bike C++: AndaBut a3pika. Tunsl naHHBIX. Onepanuu U BeIpake-
Hus. Kmaccel. Korctpykropsl u aectpykropsl. HacnenoBanune n monmumopdusm. Ykaszatend u
MaccuBbl. OCHOBHBIE KOHCTPYKIMM aJIrOpUTMa. Y CIOBHBIE onepaTopsl. OmnepaTop BapHaHTA.
Omneparops! 1ukiIa. OCHOBHBIE alTOPUTMBI 00pabOTKK MaccuBOB.brubnnoTeka cTaHAapTHBIX I11a-
6nmonoB.Mcnonp3zoBanue C++ uis peleHns: NpakTHYECKUX 3a/1a4

Paznen 3. ®opManbHbie TpaMMaTHKH.

Omnpenenenue popManbHON TPAMMATHKH U S3bIKA.

Paznen 4. IHCTpyMeHTaIbHBIE CPECTBA Pa3padOTKH MPOrPaMMHOTO O0eCTIeYeHUs
CAIIP. ABromaru3zanus pa3pabOTKH IPOrpaMMHBIX TIPOEKTOB.

5. O0pa3oBaresibHbIE TEXHOJIOTHH
Ilpu u3yuenuu OucyunIuUHBl UCNONLIYEMCA UHHOBAUUOHHAA 00PA306AMETbHAA MEXHO-

Jl02uA HA OCHOGe VHTETPAllMM KOMIIETEHTHOCTHOI'O U JINYHOCTHO-OPUEHTHPOBAHHOTO M10/IX0/10B
C DJIEMEHTaMU MPAOUUUOHHO20 IEKUUOHHO - CEMUHADPCKO20 U K8A3UNPOPeCcCUOHAIbHO20 00y-
YeHUusn ¢ UCHOIb306AHUEM UHMEPAKMUBHBIX (POPM NPOEEOCHUA 3AHAMUIL, UCCIE006aAMeNb-
CKOUl NPOEKMHOU 0eAMENbHOCHU U MYJIbIMUMEOUHHBIX YUEeOHbIX MAMEPUAI08.
Buj yueOHOM pabOThI (O0pa3oBaTelIbHBIC TEXHOJOIUH
ODJIEKTPOHHBbIE MaTepHalibl, HMCIOJIb30Ba-
Jlexuun HUE MYJbTUMEIUNHBIX CPEACTB, Pa3faToy-
HBIM MaTepHaj

Meton aHanM3a KOHKPETHBIX CHUTYallHi,

[TpakTuueckue (1abopaTOpHBIE) 3aHATHUS TECTUPOBAHUE, BBIIOJIHEHUE TPYIIIOBBIX
ayAUTOPHBIX 3aJaHUN

CaMocTosiTenbHbIe pabOThI 3ammra W T[pe3eHTalMs Pe3yJbTaToB
CaMOCTOSITEJIBHOIO HCCIEOBaHUS Ha 3a-
HATHUAX

6. OueHo4HbIe CpeaCTBA AMCHUILIUHBI (MOAYJIs1)
6.1. ITaciopt ¢doHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE
«J/IuarpucrTuyeckoe u nporpammuoe odecneuenue CAIIPy

Ko/ KOHTpO- O1LieHOYHOE CPEeSICTBO
No KouTtponupyemsie paznensi (Te- o
TUPYyEMOi KOJI-
/1 MBbI) TUCIUTLTAHBI
KOMIETCHIMH | gapmeHOBaHUE BO
Pazgenl. MNpuHuunel noctpoe- VK-1. TIK-1 KomMnereHTHOCTHO-OpU- 5
HUS1 A3bIKOB NPOrpaMMmnpoOBaHNA Hi( ) ’ | EHTUPOBAHHBIC 3aJITAHUS
n BxogHbix s3blkoB CAlNP kak Bompock! juist 3auera
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0©asbl NMMHrBMCTUYECKOro obec- TecToBbIE 3aMaHUA 4
nedenust CAIP 25
VK-1, IIK-1, KommnerenTHOCTHO-OpH- 60
Paznen 2. SI3p1k mporpamMmupoBa- | [IK-2 EHTHUPOBAHHBIC 3aaHUS
Hus C++ Bonpocs! 11 3auera
TecToBBIE 3aMaHUS 15
25
VK-1, IIK-1, KomniereHTHOCTHO-0pH- 30
Paznen 3. ®opmanbHbie rpamma- | [IK-2 €HTHUPOBAHHBIE 33/ITaHUS
THKH. Bormpocs! st 3auera
TecToBbIe 3a1aHUS 8
25
VK-1, IIK-1, KommnerenTHOCTHO-OpH- 10
Pa3znen 4. UnctpymeHTanbHble
[K-2 €HTHPOBAHHBIC 3aaHUS
cpeacTBa pa3paboTKU MPOTrpaMM-
Bormpocs! i 3auera
Horo obecreuenuss CAIIP. ABto-
TecToBBIE 3aMaHMS 12
MaTtu3aIus pa3paboTKu mpo- 25
IPAMMHBIX ITPOCKTOB.

6.2. IlepeyeHb BONIPOCOB K 3a4eTy
(YK-1, TIK-1, TTIK-2)

1. Ileam u 33724y AUCHUILIMHBI, €e MeCTO cpe APYIrUuX AMCHHUILIUH y4eOHOro mjia-
HA.
2. CrpyKTypa U coaep:kaHMe TUCHUILUIMHBI, METOAUKA NMPenoaBaHusl.
3. Oprasmsanus nporpammHoro odecnedyenuss CAIIP, MmeToauMkn MCNoJIb30BaHUA
NPO-rPAMMHBIX CPe/ICTB VISl pellleHUs] MPAKTHYeCKHUX 3a/1a4.
. OcHOBHBIC NOHATHSA JUHTBHCTHYECKOr0 00ecIedeHHsl.
. OcHoBHble noHsATHA C++. CocTaBHBIEe YacTH MporpamMmsbl Ha C++.
IlepeMeHHbIe 1 KOHCTAHThI. BhIpaskeHus U oneparopsl.
@®yuknun. Hukiapl. CCbUIKH M yKa3aTeIu.
. CTpyKTypa M OCHOBHBbIC THIIbI TPAHCIHPYIOLIHUX POrPaMM.
. Komnuasitopbl, mHTepnpeTaTopbl, KOHBEPTOPbI, KPOCC-KOMNUIATOPbI. Ymucio
NPOXO0-/10B TPAHCJISAIUH.
10. CuHTaKcuc U ceMaHTHKA f3bIKka. PopMaJibHbIe A3bIKH U TPAMMATHKH.
11. Uepapxusa Xomckoro. IIpodiema pazdopa. Popma bakyca-Haypa, cunTakcuye-
ckuii rpad, n1epeBo pasdopa.
12. UnenTnpuxanus jgexceM GopMaIbHBIX SI3BIKOB..
13. Peryasipubie Bbipa:xxeHus. IllpoekTupoBanue JiekCH4eCKUX aHaau3aTopoB. Pery-
JISIPHbIE TPAMMATHKH M KOHEYHbIC ABTOMATbl. ABTOMATHbIC TPAMMATHKH.
14. KoHTeKCTHO 3aBHCUMbIe H KOHTEKCTHO CBO0OOHbIE TPAMMATHKH.
15. IIpoekTpOBaHMEe CHHTAKCHYECKHUX AHAJTH3ATOPOB.
16. MeToabl rpaMmmaTHdeckoro pasoopa. 'pammaruyeckuii pazoop '"cBepxy BHH3'" H
"cHu3y BBepx''. JIeBOCTOPOHHMI M NIPABOCTOPOHHHUI BBIBO/.
17. Iloctdpuxcuas 3anucsb. PopMUpoBaHHe MOCTPUKCHON 3aNMCH AJIS1 BBIPAKEHUH U
AJIsl OIIEPATOPOB.
18. IIpome:kyTounsbie popMmsbl 3anucu. Yersepku. I'eHepanus koaa.
19. Knaccupuxanus sa3pikos CAIIP.
20. SA3bixn npoextupoBanusi CAIIP (BxoaHble M BBIXOJHbIE).
21. Onepanun u THNbI JaHHBIX. Kilaccbl 00beKTOB. ATPHOYTBI.
22. IMakersl. [Ipoueayps! u pyHkumu.
23. TunoBbie CTPYKTYPHI ONMCAHUS A0CTPAKTHBIX JAHHBIX (MACCHB, CTEK, OYepelb,
ABO-HUYHOE JIepPeBo).

N-J-CIES T NV IFN
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24. IlporpaMMupoBaHMe MaTeMAaTHYeCKHX CTPYKTYpP (MaTpuubl M KOHEYHbIe Ipa-
duI).

25. Metoabl nmporpaMMHOil 00pa0OTKHM JaHHBIX, HCIOJB3Ysl COBPEMEHHbIe MHCTPY-
MeH-TaJIbHbIEe CPeACTBA U TEXHOJIOTHH MPOrPAMMHPOBAHMSA.

26. Utepanus u pekypcusi. COpTHPOBKA U NOUCK.

27. BBoa-BbiBOJ JaHHBbIX. O0OpadoTka daiiios.

28. TexHOIOTHH CTPYKTYPHOI0 M O00BEKTHO-OPMEHTHPOBAHHOI'O NPOrpaMMHPOBa-
HMUS.

29. KoncTpynpoBaHue a0CTPaKTHBIX THIIOB JaHHBIX.

30. Makancyasinus JaHHBIX 1 MeTOA0B UX 00padoTKH B KJaccax 00bEeKTOB.

31. Uepapxus ki1accoB. ba3oBble 1 NpoOU3BOIHBIE KJIACCHI.

32. IIpocToe U MHOkeCTBeHHOe HacJsenoBaHue. Ileperpy3ska MeToa0B W omepanui
00pa-00TKH JaHHBIX B KJ1aCCaX 00bEKTOB.

33. AoctpakTHble kiaacchl. [lotumopguasi 00padoTka JaHHBIX.

34. Bupryanbuble uHTep(eiicbl. [lapameTrpu3anusi THIOB JAaHHBIX B KJjaccax H
(pyHkuu-sx.

35. Komnunsinus ¥ pelakTHpoBaHue cBs3eil. Bepudukanmusa m ornagka nmporpam-
MBlI.

36. IlporpammHuas nokymentanusa. Opranusanus auanora B CAIIP.

37. Buabl nuagnora. CtanaapTsl N0Jb30BaTeILCKOTo HHTepdeiica.

38. UucTpyMeHTAJIBHBIC CPEACTBA pa3padoTku nporpaMmMHoro odecnevenuss CAIIP.
39. ApTomMaTu3anus paspadoTKH NPOIrpPpaMMHBIX IPOEKTOB. MeTOAMKH HUCIO0/1b30Ba-

Hus C++ U1 pelieHUs NPAKTHYECKUX 32/1a4 .

6.3. llIka/1a OEHOYHBIX CPEACTB

YpoBHH OCBOE-
HUS KOMIIETEH-
ANZ0%1

Kpurepuu onieHuBaHus

OueHouHbIe cpeji-
CTBa
(x0J1-BO OQIJIOB)

[IponBuHyTHIN
(75-100 6amnoB)
«3aYTEHO»

- IOJIHOE 3HaHHUE y4eOHOro MaTepualia u3 pa3InyHbIX
pa3zieNoB AUCIUILUIMHBI, METOIUKHU UCTIONIb30oBaHus C++
JUIA peLIeHUs IPAKTUYECKUX 3a1a4,

- YMEHUE SICHO, JIOTUYHO U I'PaMOTHO U3J1arath U3y4eH-
HBII MaTepHall, TPOU3BOJANTH COOCTBEHHBIE Pa3MBbIIILIC-
HUS, JIeJIaTh YMO3aKIFOUCHHS U BBIBOJIBI C JOOABICHHEM
KOMMEHTApHUEB, MMOSCHEHUH, 000CHOBAHHI; YMETh pa3-
pabaThIBaTh KOMITOHEHTHI allapaTHO-IIPOTrPAMMHBIX
KOMIIJIEKCOB M 0a3 TaHHBIX, UCIIOIb3Ysl COBPEMEHHBIC
WHCTPYMEHTAIbHBIE CPEACTBA U TEXHOJIOTHH IIPOTrpaM-
MUPOBAHUSA

Ha sTom ypoBHe 00y4aromuiics crnoco0eH TBOPUECKH
MPUMEHSTD MOJTYYEHHBIC 3HAHUS ITyTEM CaMOCTOSITEIIb-
HOT'O KOHCTPYHUPOBAHHUS CIIOco0a J1eITeIbHOCTH.

TECTOBBIC 33[aHUS
(30-40 6amoB);
KOMITETEHTHOCTHO-
OpPUCHTHPOBAHHBLIC
3a1aHus
(7-10 6amnoB);
BOIPOCHI K 3a4eTy
( 38-50 GamnoB);

bazoBbIit
(50-74 6anna)
«3a4TCHO

- 3HAaHHWE OCHOBHBIX TEOPETUUYECKUX U METOANYECKUX
MOJIOKEHUH TI0 M3YYEHHOMY MaTepHaly U METOJIOB 00-
paboOTKU pa3IUYHBIX MAaTEPUATIOB;

- 3Hanue kinaccudpukanuii OC, ¢pynakiuit u cBoiictB OC,
ocHOBHEIX TToHsATHH OC.

Ha sTtoM ypoBHe 00yuaromumcs UCIob3yeTcs KoMOou-
HUPOBAHUE U3BECTHBIX IPUEMOB JAESITEIbHOCTH, IBPHU-

TECTOBBIC 3aJJaHUS
(20-29 6annoB);
KOMTIETCHTHOCTHO-
OpPUCHTUPOBAHHBIC
3aJaHUs
(5-8 6amnoB);

BOIPOCHI K 3a4€Ty

( 25-37 6annos);
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CTHYCCKOI'O MBIIIJICHU .

[Toporoserit - IOBEPXHOCTHOE 3HaHHE OCHOBHBIX TUTIOB OC; TECTOBbBIC 3aJJaHUs
(35-49 6annos) - MOBEPXHOCTHOE 3HaHUe HazHaueHus u QyHkuiit OC; (14-19 6annos);
«3a4TEHO» KOMIIETEHTHOCTHO-
Ha 3ToM ypoBHE 00yJaromuiics CoCOOCH M0 MaMsITH OPUEHTHUPOBAHHBIE
BOCIIPOM3BOJMUTH PaHEe YCBOCHHYIO METOUKY . 3aJJaHus
(3-6 6amna);
BOIIPOCHI K 3a4€Ty
( 18-24 6amna);
Huzkuit - He3HaHHUE TEPMUHOJIOTUH JUCIUILTUHBL, TPUOIH3U- TECTOBBIE 3aJJaHUs
(1OTIOPOTOBBIi) TEJIbHOE MPEICTABIICHUE O MPEeIMETe U METOAaX JUCIHU- (0-13 6amnoB);
(KoMMeTeHLs He | IJIMHBI, OTPHIBOYHOE, 0€3 JJOTHYEeCKON MoCcIe0BaTeNb- | KOMIETEHTHOCTHO-
chopMHpOBaHa) | HOCTH M3JI0KEHUE HH(POPMAITUH, KOCBEHHBIM 00pa3oM | OpMEHTHPOBAaHHBIC
(menee 3506ain- 3aTparvuBaollel HEKOTOpbIE aCIIEKThI TPOTrPAMMHOTO 3a/1aHus
JIOB) Marepuana. (0-4 6amna);

«HEC 3a4TCHO»

BOIIPOCHI K 3a4ETy
( 0-17 GanioB)

Bce xoMMIIeKThI OIIEHOYHBIX CPECTB (KOHTPOJIbHO-U3MEPUTEIHHBIX MaTEpUajIoB), HE00-
XOJUMBIX JJI OLICHKU 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA ACSITEIBHOCTH, XapaKTepHU3y-
IolMe ATanbl (POPMUPOBAHMS KOMIETEHIIUN B MPOIECCE OCBOCHUS TUCIUIUIMHBI (MOIYJIS) TO-
JPpOOHO NPECTaBIECHbI B TOKyMEHTE «DOH/] OLIEHOYHBIX CPEACTB AUCLUUIUIMHBI (MOIYJIS)».

7. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE O0ecneyeHre TUCIUIIINHBI

7.1 OcHOBHAas JUTEpPATYypA:

1. 2&Kmyow, B. A. Mooenuposanue 3aMKHYMbIX CUCEM ABMOMAMUYECKO20 YNPAGIEHUSA :
yuebHoe nocobue 0 akademudeckoeo baxaraspuama / B. A. 2Kmyov. — 2-e u30., ucnp. u oon.
— M. : H30amenvcmeo FOpaiim, 2017. — 126 c.

https://www.biblio-online.ru/book/F1DE389D-4810-48F2-BDDF-5EDF38346927

2. Mansexo, A. A. @Popmanvhbie A3bIKU U KOMIUIAMOPSL © yuebHoe nocobue 01 8y308 / A.
A. Manssxo. — M. : U30amenvcmeo Opavim, 2017. — 429 c.
https://www.biblio-online.ru/book/B4D96654-71D5-4748-986 D-66E8309C25E3

7.2 lonosiHUTEIbLHAS JIUTEpaTypa:

1. Cmpyoickun, H. I1. bazvl 0annvix: npoekmuposarnue. IIpakmuxym: yueonoe nocooue 0s
akademuueckozooakanaspuama / H. II. Cmpyxckun, B. B. I'ooun. — M.: Hz0amenbcmeo
Opaiim, 2017. — 291 c.

https.://'www.biblio-online.ru/book/3CC6CD3E-3BE4-4591-8BES-A8226AB5SE1D3

7.3 MeToguueckne YKa3aHUs 10 OCBOEHHMIO JUCHMIIJIMHbBI

Jlnist caMOCTOATENbHOM paboThl 00yUaroImuxcs B KOMIIBIOTEPHBIX Kiaccax Kadenpsl odecre-
YeHbl HEOTPaHMUYEHHBIM JOCTYIIOM K CeTeBbIM pecypcam Internet, yueOHO-MeTOnUYECKHE U

CIIPpaBOYHBIC

MaTCpHraJIbl PasMCIICHBL B CETH

ftp:/ftp.vt.tpu.ru/study/Katsman/public/Apply_math/.
7.4 UupopmanuonHbie M HM(poBbIe TEXHOJOTHH (IPOrpaMMHOe odecreye-

HHE, COBPpeMeHHbIe NpodeccuoHAIbHbIE 0a3bl JaHHBIX U HHPOPMALIMOHHBIE

CIPaBOYHbIE CUCTEMBbI)

o azpecy:

VY4eOHast AUCHUITIIHHA (MOLYJIb) MIPEeAyCMaTpUBaeT OCBOSHHE HHPOPMAIOHHBIX U HU(POBBIX TEX-

HOJIOTHH. Peanmaunﬁ I_II/I(I)pOBI)IX TEXHOJIOTUH B O6p330BaTeJ'IBHOM MMPOCTPAHCTBEC ABJISACTCA OHHOﬁ nu3
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https://www.biblio-online.ru/book/3CC6CD3E-3BE4-4591-8BE8-A8226AB5E1D3
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/

BaXKHCHIITHX ueneﬁ 06pa3OBaHI/I$I, /:[a}omeﬁ BO3MOKHOCTb pa3BUBATH KOHKypeHTOCHOCO6HI)IC KadyeCTBa
06y11a}0m1/1xcsl KakK GYHYLLII/IX BI:ICOKOKBaJ'II/I(bI/II_II/IpOBaHHLIX CIICIHUAIIUCTOB.

Hudpossle TEXHOJIOTHH NPeLyCMaTPUBAIOT Pa3BUTHE HABBIKOB 3(PQEKTHBHOTO pEHICHUs 3ajad
po¢eCCHOHAIBHOTO, COLMATIBHOT0, TMYHOCTHOTO XapaKTepa C UCHOIb30BAHUEM Pa3JIMYHBIX BHIIOB KOM-
MYHUKAIIMOHHBIX TeXHOJOTH. OcBoeHHEe HUPPOBBIX TEXHOIOTUH B paMKax NAaHHOW AMCUUILIMHBI (MO-
IyJsl) OPUEHTUPOBAHO HA CIIOCOOHOCTH 0€30MacHO M HaAjeKaluM o0pa3oM IMOoydarh JOCTYI, YIpaB-
JSITh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHHBATH U CO3/[aBaTh WH(POPMAIUIO C TOMOIIBIO IH(POBBIX
YCTPOKCTB U ceTeBBIX TexHOJornid. ®opmupoBanue H(POBOIl KOMIETEHTHOCTH NpeAronaraet padbory ¢
JaHHBIMU, BJIaJICHUE NHCTPYMEHTaMH 7151 KOMMYHHKALKH.

7.4.1 DJIeKTPOHHO-0UO0/IMOTEYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHUE YCIyT OT
01.09.2025 Ne 6/u (CeteBas ayeKTpoHHast OMOIHOTEKA).

2. baza naHHbIX 3neKTpoHHBIX MHPOpManroHHbIX pecypcoB @I'BHY HHCXb (morosop
10 00ECIEeYeHMIO JIOCTYIA K 3JIeKTPOHHBIM nHpopmannoHHbM pecypcam GI'BHY ITHCXD ye-
pe3 repmunan ynanennoro gocryna (TY ] ®I'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrporHoe u3aTenbcTBO FOPAWITY (https://urait.ru/) (JoroBop Ha okasaHue
YCIIYT TIO MPEAOCTaBICHUIO JOCTyIa K oOpazoBaTenbHOM 1uiargopme OO0 «DneKTpoHHOE H3-
narenbctBo FOPAMTY ot 01.09.2025 Ne 7326).

4. DnextpoHHO-O0MONMOTEeYHast cucteMa «BepHanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIONIb30BaHKe IpousBeneHuit oT 26.03.2020 Ne 14/20/25).

5. baza nanueix HOb «HanmonanpHas snektponnas oubmmoreka» (https://rusneb.ru/)
(morosop o noaxoyeHnn Kk HOb u npenocrasiaennu nocryna k oosexkram HOb ot 02.09.2024
Ne 101/H2B/4712-n).

6. JIoroBop 0 COTpyAHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMALIMOHHBIX U COLHO-
KYJbTYPHBIX YCIYT IOJIb30BATENSIM YHUBEPCUTETA U3 YKCIIa MHBAIHJIOB 10 3PEHMIO, CIa00BU IS~
IIMX, UHBAJIMJOB JIPYTMX KaTEropuil ¢ OrpaHUYEHHBIM JOCTYIIOM K MH(OpPMALUH, JIUL, UMEIO-
MIAX TPYTHOCTH ¢ yTeHHneM IutockornedatHoro tekcta TOIBYK «TamOoBckast oOnacTHas yHH-
BepcanbHas HayuHas oubnuoreka um. A.C. Ilymkunay Ounnan «CrnenuanbHas OubInoTexa amns
cnenbix uM. H.A. OctpoBckoroy (https://www.tambovlib.ru) (1oroBop o COTpyIHHUYECTBE OT
10.10.2024 Ne 0001).

7.4.2. UHdopManHOHHBIE CIPABOYHbIE CHCTEMbI

1. Cnpasounas npasoeas cucmema Koncynemanmllnoc (0o2o6op nocmasku, aoanmayuu
u conposodcoenus sxkzemnispos cucmem Koucynemanmllnoc om 24.02.2026 Ne 12760
/13900/3C).

2. Dnexmponnwiti nepuoouyeckuil cnpasounux « Cucmema I'APAHT» (0ocoeop Ha ycrnyeu
no conposooicoernuio om 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemMeHHbIe IPO(eccCHOHAIbHbIE 0a3bI JAHHBIX

1. ba3a JaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB MH(GOPMAIIMOHHO-00pa30BaTEILHON MPO-
rpamMMmbl «PocmeTony (moroBop ot 06.11.2025 Ne 505/2025)

2. baza nanneix Hayunoit anextponnoi 6ubnuorekun eLIBRARY.RU — poccutickuit nH-
(hopMaIMOHHO-aHATUTUYECKUN TIOpTal B 00JaCTH HAyKH, TEXHOJIOTUH, MEAULIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. Iopran oTKpHITEIX AaHHBIX Poccuiickoii @eneparum - https://data.gov.ru/

4. OtkpeiTeie  nanHple  DenepanbHOM CIY)KOBI TOCYJApPCTBEHHOW CTATUCTUKH -
https://rosstat.gov.ru/opendata

[TpodeccrnonanpHbie 0a3bl JaHHBIX. 3amuTa nHGopmaruu http:/www.iso27000.ru/
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5. IIpodeccronanbubie 6a3pl JAHHBIX. DJIEKTPOHHAS OMOIMOTEKA MATEMAaTUYCCKUX
¢ynkuumiihttps://dlmf.nist.gov/

6. [Ipodeccuonanpupie 0a3pl JaHHBIX. MeXAyHaApOAHBINH HAyYHO-00pa30BaTENbHBIH
caiit EqWorld http://eqworld.ipmnet.ru/indexr.htm

7.4.4. JIMLeH3MOHHOE U CBOOOTHO PACNPOCTPaHsieMOe MPOrpaMMHoOe odecrie-
YyeHue, B TOM YHUCJIE 0Te4eCTBEHHOT 0 MPOU3BOACTBA

Ne HaunmenoBanue Pa3zpaboTunk HJoctynHocth | Ceblika Ha Exunbiii PexBu3utel noa-
IO (mpaBo- (IMIIeH3MOHHOE, | peecTp POCCHIICKHX | TBepP:KIAKUIEro J10-
o0J1agaTen) ¢B000/1HO pac- | mporpamm aisa OBM | kymeHnTa (Ipu Ha-

npocrpanse- u B/l (npn Ha- JIMYMH)
Moe) JIAYHH)
1 Microsoft Windows, Microsoft JIntiensnonHoe - JInuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
cTBUs: OGECCpOUHO
2 | AHTHBHpYCHOE IIpO- AO «JIabopa- Jlunensuonnoe | https://reestr.digital.g | CyOnuneH3nOHHBII
rpammMHoe obecrieue- | Ttopus Kacrep- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky CKOTO» sphrase id=415165 «Codreke» ot
Endpoint Security mns (Poccwust) 17.12.2025 Ne 6/H,
Om3Heca CPOK JEHCTBHSL: C
18.12.2025 mo
17.12.2026
3 | MoiiO¢uc Crangapr- | OOO «Hosbie Jluniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
HBII1 - oOnavHbIe TEX- ov.ru/reestr/301631/? «PyOukon»
OducHblit naker gt | Hosorum» (Poc- sphrase id=2698444 oT 24.04.2019 Ne
paboThI C TOKYMEH- cust) 03641000008190000
TaMH U IOYTOH 12
(myoffice.ru) CpOK JecTBHs: Oec-
CPOYHO
4 OducHbIif TakeT AO «P7» Jlnuensnonnoe | https://reestr.digital.g Kontpakt ¢ OOO
«P7-Ocpucy ov.ru/reestr/306668/? «Codrekcy
(meckTomHas Bepcusi) sphrase_1d=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBus: Oec-
CPOYHO
5 | Onepaunonnas cucre- | OOO "bazaner | Jlumensmonnoe | https://reestr.digital.g KonTtpakr ¢ OO0
Ma «Anbt OOpazoBa- | cBoOOIHOE TIPO- ov.ru/reestr/303262/? «Codrekcy
HUEY rpamMMHOe obec- sphrase id=4435015 ot 24.10.2023 Ne
neyenue" 03641000008230000
07
CpOK JeicTBHs: Oec-
CPOYHO
6 | Ilporpammuas cucre- | AO «Antumna- | JlunensnonHoe | https:/reestr.digital.g | JlunensuonHsli 1o-
Ma Jutst oOHapykeHus | rmat (Poccus) ov.ru/reestr/303350/? | rosop ¢ AO «AHTH-
TEKCTOBBIX 3aUMCTBO- sphrase_1d=2698186 TUTaruaT) oOT
BaHUH B YI€OHBIX U 16.05.2025 Ne 10567,
Hay4YHBIX paboTax CPOK JIeHCTBUS: €
«AnTumnaruat BY3» 16.06.2025 mo
(https://docs.antiplagia 15.06.2026
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us.ru)

7 Acrobat Reader
- IPOCMOTP JIOKYMEH-
toB PDF, DjVU

Adobe Systems

CBoboaHO pac- -
MPOCTpaHsieEMoe

8 Foxit Reader
- MPOCMOTP JAOKYMEH-
toB PDF, DjVU

Foxit

Corporation

CBoOoHO pac- -
npocTpaHseMoe

7.4.5. Pecypcbl uHGOPMAIIMOHHO-TEJIEKOMMYHHUKAUNOHHOM ceTn « MHTEp-

http://ru.wikipedia.org/wiki

b

HET»

CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/

http://physics.herzen.spb.ru/library/01/01/nm_labs/
http://www.vargin.mephi.ru/book pc_chisl.html

7.4.6. lIlndpoBbie HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTeJIbHOM MpoIec-

LMS-mnardpopma Moodle

ce

Bupryansnas qocka Mupo: miro.com

Buptyanbsnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Anaexc./luck, O6mako Mail.ru
Cepaucsl onpocoB: Auaexc @opmbl, MyQuiz
Cepsucsl Bugeocs3u: SAnaekc tenemoct, Webinar.ru

Cepsuc
http://www.trello.com

COBMECTHON  pabOThI

Haa  OpOCKTaMH  IJId

HEOOJIBIINX

rpymnn  Trello

7.4.7. llndpoBbie TEXHOJIOIMH, IPUMEHsIEMbIe IIPH U3YYCHUHU JUCHMIIUHbI

Ne | Hudpossie TexHonoruu | Buabl yueGHOH paboTHI, BeINON- | PopMHpyeMbie
HsIEMbIE C IPUMEHEHUEM ITU(PPO- | KOMIETEHIIUN
BOM TEXHOJIOTHUHU
O0gaunbIe Jlexknuu VK-1, IIK-1
TeXHOJIOTHH [IpakTudeckue 3aHATHS
(JIaGopatopHbIe pabOTHI)
boabline JaHHBIE Jlexmun VK-1, IIK-1
[IpakTrueckue 3aHATHS
(JTabopatopHbIe pabOTHI)
TexHogorun Jlexknuu VK-1, TIK-1
0ecnpoBO/IHOI CBA3H [IpakTuueckue 3aHATHS
(JTaboparopHbIe pabOTHI)
Hosble Jlexmun VK-1, IIK-1
NPOU3BOJCTBEHHbIE [IpakTuueckue 3aHATHS
TEXHOJIOTUH (JIabopatopHbIe pabOTHI)

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHrne U CIUIIIHHBI

YyeOunas ayauropus
JUISI IPOBEJCHUS 3aHITHUM

1. ITIpoexTop Acer X1261P (nV 3D)
DLP 2700LUMENS (unB. Ne

1. Microsoft Windows 7 (71u-
nen3ud ot 31.12.2013 Ne
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

JIEKIIMOHHOTO THIIA
(r. MuuypuHck, yi. Uatep-
HanpoHabpHas, oM Ne 101,
1/103)

2101045353);

2. Okpan Draper Luma NTSC (3:4)
305/120" pydHO#i, HACTEHHO-TIOTO-
nouHslit (MHB. Ne 2101065491)

3. Hoytoyk Lenovo IdeaPad V580c
(nHB.Ne21013400405)

4. Habopsl 1eMOHCTPAIIMOHHOTO
000pyI0BaHUs M Y4eOHO-HATIISTHBIX
ITOCOOMIA.

49413124, 6eccpodHO).

2. Microsoft Office 2010 (-
mer3us ot 04.06.2015 Ne
65291658, GeccpouHo).

YueOnast ayquTopus AJis
MPOBEJICHUS 3aHITUI CEMU-
HApCKOTO THIIA, KypCOBOTO
MPOEKTUPOBAHUS (BBITION-
HEHUS KypCOBBIX padoT),
TPYNIOBBIX U HHUBUY-
AIBHBIX KOHCYJBTAIUH, Te-
KYIIIETO KOHTPOJIS U TIPOMeE-
KYTOYHOU aTTeCTaluu
(KOMIIBIOTEPHBIH Kiacc)

(r. MuuypuHCk, yin. UaTep-
HaloHayibHag, 1. 101 -
1/114)

1. Kommprotep C-600 (mHB. Ne
1101044333, 1101044334,
1101044335, 1101044336,
1101044337, 1101044338,
1101044339, 1101044340)

2. Komnsrotep C-700 (uHB. Ne
1101045328)

3. Konmentparop ceteBoit (WHB. Ne
2101061671)

4. Kommnetotep P-233 (unB. Ne
2101041453, 2101041454,
2101041455,2101041456,
2101041457,2101041458,
2101041459, 2101041460,
2101041461)

5. CuctemnsIit koMIuiekT: [Iponec-
cop Intel Original LGA 1155 Celeron
G 1610 OEM (2.6/2 Mb), MmoHUTOp
20” Asus As MS202D , maTepuHcKas
iata Asus, BEeHTHISITOD, TaMSTh,
KECTKUH IUCK, KOPILYC, KJIaBHaTypa,
Mmbimb (MHB. Ne 21013400425,
21013400446, 21013400453,
21013400454, 21013400481,
21013400480, 21013400455,
21013400482, 21013400505)
KommnbrorepHas TeXHUKa TOAKITIOYE-
Ha K ceTH «/HTepHeT» 1 obecrieueHa
noctynom k OMOC yHuBepcurera.

1. Microsoft Windows XP
(mumensus ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2003 (ym-
nen3us ot 04.06.2015 Ne
65291658, GeccpodHo).

3. Project Expert 7 (moroBop
ot 18.12.2012 Ne 0354/111-
06).

4. AuditExpert 4 Professional
(moroBoport 18.12.2012 Ne
0354/111-06).

5. StatisticaBase 6 (;roroBo-
pot 12.01.2012 Ne 6/12/A)

6. StatisticaUltimate,
KOHTpakToT 25.04.2016
Ne(364100000816000014,
OeCCpOvHO;
StatisticaUltimate,
KoHTpakToT 05.05.2017
Ne(364100000817000006;
StatisticaUltimate,
koHTpakToT 07.05.2018
Ne(364100000818000014).
7. Cuctema KoHCcynbpTaHT
ILmroc, norosop ot
10.03.2017 Ne
7844/13900/3C;

Cucrema Koncynsrant [Tmroc,
norosop oT 20.02.2018 Ne
9012 /13900/2C;

Cucrema Koncynsrant [Troc,
norosop ot 01.11.2018 Ne
9447/13900/2C;

Cucrema Koucynprant [lmoc,
J0roBOp OT 26.02.2019 Ne
9662/13900/2C.

8. DJeKTPOHHBIN NEepHOIn-
YecKuil cripaBoyHuK «CHcre-
ma 'APAHT», norosop ot
27.12.2016 Ne 154-01/17,;
ONeKTPOHHBIN MepHoIye-
cKuit cripaBoyHUK «CrcreMa
I'APAHT», noroBop ot
09.01.2018 Ne 194-
01/2018C[1; DnexTpoHHBIH
MEPUOJNYECKHIIA CIIPABOYHUK
«Cucrema 'APAHT», noro-
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Bop o1 02.07.2018 Ne 194-
02/2018C/I.

9. Ilporpammsr st 9BM u
0a3bl na”ubix 1C: bubnuo-
teka [TPOD (cybnuueHnsnon-
HbI noroeop ot 19.05.2017
Ne [TPKT-14698)

10. Iporpammel ans O9BM u
0a3pl manHbx 1C: My3ei
(cyOnuIeH3NOHHBINA JOTOBOP
ot 19.05.2017 Ne ITPKT-

14699)
[Tomemenue s camocTo- 1. Kommsiotep Celeron E3500 (waB. | 1. Microsoft Windows XP
ATENEHOU pabOTHI Ne2101045275) (mumensus ot 31.12.2013 Ne
(r. MuuypuHsck, yn. Uarep- | 2. Komnsrotep Celeron E3500 (unB. | 49413124, GeccpodHo).
HanpoHaipHas, 1. 101 - Ne2101045276) 2. Microsoft Office 2003 (yu-
1/115) 3. Kommpiotep Celeron E3500 (waB. | men3us ot 04.06.2015 Ne
Ne2101045277) 65291658, GeccpodHo).
4. Kommerotep Celeron E3500 (uaB. | 3. Project Expert 7 (morosop
Ne2101045278) or 18.12.2012 Ne 0354/111-
5. Kommerotep Celeron E3500 (uuB. | 06).
Ne2101045279) 4. AuditExpert 4 Professional
6. Komnbsiotep Celeron E3500 (uaB. | (morooport 18.12.2012 Ne
Ne2101045280) 0354/111-06).
7. Komnbstotep Celeron E3500 (unB. | 5. StatisticaBase 6 (noroso-
Ne2101045281) pot 12.01.2012 Ne 6/12/A)
8. Kommerotep Celeron E3500 (uuB. | 6. StatisticaUltimate,
Ne2101045274) KOHTpakToT 25.04.2016

Komnrerorepras Texnuka nogkiarode- | Ne0364100000816000014,
Ha k ceTn «HTepHEeT» M 0OecmedeHa | 6eccpodHoO;

nocrynom k OMOC yHuBepcurera. StatisticaUltimate,
KoHTpakToT 05.05.2017
Ne0364100000817000006;
StatisticaUltimate,
KoHTpakToT 07.05.2018
Ne0364100000818000014).
7. [IporpammuOe oOecmieue-
Hue «Antumiaruat. BY3»
(JTMLIEH3UOHHBIN 1OTOBOP OT
21.03.2018 Ne193, 6eccpou-
HO; JIMIICH3HOHHBIH JOTOBOP
ot 10.05.2018 Nel93-1, Gec-
CPOYHO).

8. NudopmanmonHo-006pazo-
BaresnbHas nmporpamma «Po-
cMeTo» (oroBOp OT
17.07.2018 Ne 2135).

Pabouas nporpamMma JAUCHUILIMHBI COCTaBJIEHA B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC
BO — 6akanaBpuatr no HampasiaeHuto noarotoBku 09.03.01 MudopmaTika M BeIYUCIUTEIbHAS
TEXHUKA, YTBEPXKAEHHOTr0 puka3zoM MunoOpHayku P® ot 19.09.2017r. Ne 929.
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ABTopsr:nipodeccop kadenpsl «MareMaTHKH, GU3UKHU U HHPOPMAITMOHHBIX TEXHOJIOT U
byrenkoA.U.

Cr. npenonasarens kadeapsl Matematuku, uzuku u UT Kamuaun C.O.

Peniensent — 3aBeayromuii kadeapoil cTaHgapTU3ANNU, METPOJIIOTHH U TEXHUYECKOTO
CepBHCa, K.T.H., JOLIEHT XaryHieB B.B.

Pabouas nporpamma pazpadortana B coorBeTcTBuu ¢ TpedoBanusmu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl MaTeMaTUKU, (GU3UKU U MH(POPMAITOH-
HbIX TexHoJiorui. IIpoTokon Ne 7 ot «26» mapta 2019 1.

[Iporpamma paccMoTpeHa Ha 3aceJaHHH Y4eOHO-METONYECKONH KOMHCCUU UHKEHEPHOTO
nactutyTa ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 9 ot 22 anpens 2019 r.

[Iporpamma yTBepxeHa PemeHneM yueGHO-METOANYECKOTO COBETAa YHUBEPCHUTETA MPO-
TokoJ Ne§ ot 25 ampens 2019 rona.

[Iporpamma nomonHeHa U pacCMOTpEeHa Ha 3aceJaHuM Kadeapbl MaTeMaTUKH, (PU3UKU U
nHpopmannoHHbIX TexHoJorui. IIpotokon Ne 8 ot «8» anpens 2020 r.

JlononHeHHas MporpaMma paccMOTpeHa Ha 3acelaHiH y4eOHO-MEeTOAMYECKOW KOMUCCHH
unxeHepHoro uHcturyta ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 9 ot 13 anpens 2020
T.

IIporpamma yTBepxkacHa PemrenreM yae0HO-METOAMIECKOTO COBETAa YHUBEPCHUTETA TPOTOKOIT Ne§ oT 23
anpens 2020 roga.

[Iporpamma nepepaboTrana u AonoiaHeHa B cooTBeTCTBUH ¢ TpeboBanusimMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHiK Kadeapsl MaTeMaTuKy, GU3UKH U HH(POPMAIIIOH-
HbIX TexHosorui. [Ipotokon Ne 10 ot «09» mapra 2021 1.

[Iporpamma paccMoTpeHa Ha 3acelaHiH y4eOHO-METOIMUECKONH KOMUCCHU UHKEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 9 ot 05 anpens 2021 r.
[Mporpamma yTBepkaeHa PemieHneMm yueOHO-METOIMUYECKOTO COBETa YHHUBEPCHTETAa MPOTOKOI
Ne8 ot 22 ampens 2021 rona.

[Iporpamma nepepaboTrana u AonoiaHeHa B cooTBeTCTBUH ¢ TpeboBanusimu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHUM KadeIpbl MaTeMaTUKH, GU3UKU U UH(POPMAIIMOH-
HbIX TexHosorui. [Ipotokon Ne 10 ot «10» utons 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METONYECKOH KOMUCCUU UHIKEHEPHOTO
uHctutyta ®I'60Y BO Muuypunckuii I'AY, npotokon Ne 11 ot 15 urons 2021 r.
[Iporpamma yTBepxkeHa PemieHneM y4eOHO-METOIMYECKOIO COBETa YHUBEPCUTETA MPOTOKOI
Nel2 or 30 utons 2021 roga.

[Iporpamma nepepaborana u AornoiaHeHa B cooTBeTcTBUH ¢ TpeboBanusimMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHuM KadeIpbl MaTeMaTUKH, GU3UKU U UH(POPMAIIMOH-
HbIX TexHosorui. IIpoTokon Ne 8 ot «12» anpens 2022 r.

[IporpammMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METONUYECKON KOMUCCHUH UHKEHEPHOTO
nnctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.
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[Iporpamma yTBepkaeHa PerenneM y4eOHO-METOAMUYECKOTO COBETA YHHUBEPCUTETA MPO-
tokoJ Ne§ ot 21 ampens 2022 rona.

[Iporpamma nepepaboTaHa U T0MOJIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl MaTeMaTuku, GU3UKU U HHPOPMAITIOH-
HbIX TexHOJIoTui. Ne 6 o1 «14» mas 2024 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOINYECKOH KOMUCCHU WHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuit I'AY, npotokon Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBepkaeHa PernenneM y4eOHO-METOAMUYECKOTO COBETA YHHUBEPCUTETA MPO-
ToKk0JI NeNe 09 ot 23 mas 2024 rona.

[Iporpamma nepepaboTaHa 1 10MOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadenpsl MaTeMaTuku, PU3UKU U THPOPMAIUOH-
HBIX TEXHOJIOTUH. [TpoTokos Ne 8 ot «7» anpens 2025 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METONYECKONH KOMUCCUU UHIKEHEPHOTO
unctutyta ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 8 ot 14 ampesst 2025 .

[Iporpamma yTBepxaeHa PemeHneM yueGHO-METOANYECKOIO COBETAa YHUBEPCUTETA MPO-

TOKOJ Ne 08 ot 23 anpens 2025 rona.

[Tporpamma nepepaboTaHa u 10MoiIHeHa B cooTBeTcTBUHU ¢ TpeboBanusmu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuy Kadeapbl MaTeMaTuKu, GU3UKH 1 HH(POpMAITHOH-
HbIX TexHosorui. [Ipotokon Ne 6 ot «6» anpens 2026 r.

[Iporpamma paccMoTpeHa Ha 3aceaHiH YIeOHO-METOANIECKONH KOMHCCHU UH)KEHEPHOTO
unncturyta ®I'bOY BO Muuypunckuii ['AY, npotokon Ne 8 ot 13 anpens 2026 r.

[Iporpamma yTBepxaeHa PemeHneM y4eOHO-METOANYECKOTO COBETAa YHUBEPCHUTETA TIPO-
tokoJ Ne 07 ot 22 anpeinst 2026 rona.

OpuruHan TOKyMEHTa XpaHUTCA Ha Kadeape MareMaTukd, GU3UKA U MHPOPMAIIMOHHBIX
TEXHOJIOTUM.
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