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1. esun ocBOeHUSI TUCUUILTHUHBI (MOYJIf)
[{ensiMu 0cBOEHUS TUCHUIUIMHBI (MOIyJisl) «JIMHIBUCTHYECKOE U MpOTrpaMMHOe obecreye-
Hue CAIIPy sBISIOTCS M3ydYeHUE U MPAKTUYECKOE OCBOCHUE CIIOCOOOB OpraHU3aluy MPOrpamMM-
Horo obOecrieuenuss CAIIP, TexHOmOTHH CTPYKTYpHOTO M OOBEKTHO-OPHEHTHUPOBAHHOIO IIPO-
IrPaMMHPOBAHHUSI, TEOPETUUECKUX OCHOB U METOJI0B Pa3pabOTKU TPaHCIATOPOB ¢ s3b1k0B CAIIP.
[Tpu ocBOEHMHU AaHHOM JUCIHUIUIMHBI YUYUTHIBAIOTCS TPYAOBbIE PYHKIMH TPOdhecCuoHab-
HBIX CTaHJIapTOB:

- 06.028 «CuctemMHbII TPOTPaMMUCT», YTBEPKIACHHBIN MMPUKa30M MUHUCTEpCTBA Tpy/a U
couuanbHoi 3aumThl Poccuiickoit @epepannu ot 5 oktsaOpst 2015 1. Ne 685H;

- 06.026«CucTteMHBIN aIMUHUACTPATOP MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX CHCTEM»,
YTBEPKJICHHBIA NPUKAa30M MuHuUCTEpPCTBA TpyAa M COLMAIBHOM 3amuTel Poccuiickon
®denepannn ot 5 okTA0ps 2015 1. Ne 686H.

2. MecTo IUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl.

CornacHo yueOHOMY IUiaHy 1o HarpasieHuto moarotoBku 09.03.01 MudopmaTika U BbI-
YHCIUTENbHAS TEXHUKA JUCHUIUIMHA (MOAYNb) «JIMHrBHCTHYECKOE M MPOrpaMMHOE olecreye-
Hue CAIIP» sBnsieTcss quCHUIITMHON TOBBIOOpY BapuatuBHOU yactu bioka 1. Jucuumimasl (Mo-
aymn)(b1.B.JIB.01.01).

Jlnst ocBOeHUS TUCHUIUIMHEI «JIMHTBUCTHYECKOe U mporpammHoe obecrieuenne CAIIP»
oOyJaroluecs: MCIONb3YIOT 3HaHHs, YMEHHs, HaBbIKH, c(hOPMHpOBAHHBIE B XOJA€ H3YUYCHUS
muciuminH:  «MHbopmartukay, «HpopMannonHsle TexHomorumy», «llporpammupoBaHue»,
«KommbrotepHas rpaduka.

TecHo B3auMMOCBsA3aHbl C TAKUMU JUCLMILIMHAMMU, Kak:«ba3bl JaHHBIX», «ABTOMaTU3U-
pPOBaHHOE MPOEKTHUPOBAHUE JieTaneil U MamuH’, «MoaenupoBaHue TEXHOJIOTMYECKUX MpoLec-
COB U IIPOU3BOJICTBY». 3HAHUS, YMEHUS U HABBIKU, IPUOOPETEHHBIE NPU U3YYEHUU UCLUILIMHBI
(Mmomymns) «JluarBuctuyeckoe u nmporpamMmmuoe odecnedenne CAIIP» HE0OXOIUMBI [uIs MPOXOK-
JeHusT TPOU3BOJCTBEHHON MPENIUIUIOMHON MPAKTUKHU, 3aIUThl BBITYCKHON KBaIU(pUKAMOH-
HOM paboThlI.

3. [Inanupyemble pe3yabTaThl 00y4YeHUs M0 JUCHUILJIMHE, COOTHECEHHBIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUSA 00pa30BaTeIbHOM MPOTrPAMMBbI

B pesynbraTte u3yueHust AUCUUILUIMHBI (MOAYJIsA) 00y4YaroLIHiics T0KEH OCBOUTh TPYI0-
Bble (DYHKIIMU U TPYAOBbIE TEHCTBUS!

Tpynosas ¢pynkuus - Co3naHue HHCTPYMEHTAIbHBIX CPEACTB IPOTrPaMMHUPOBAHHMSL.
A/04.6

Tpynossie aeiictBus - OnpezaeneHue nepedHss He0OOXOUMOM A CO3JaHHUsI UHCTPYMEH-

TaJbHBIX CPEICTB MPOrPaMMHUPOBAHUS TEXHUYECKON NokymeHTanuu; OcBoeHHEe HEOOXOIUMOMN
JUISL CO3JaHMSI MHCTPYMEHTAIBHBIX CPEACTB NPOTrPAMMUPOBAHMS TEXHMUUECKON NOKYMEHTAlUU;
Pa3zpaboTka MCXoIHOTO KOJia M co3/laHhe OMHApHBIX (HaiIoB MPOrpaMMHOTO OOECIIEYEeHHUs CO-
3/1aBa€MbIX HMHCTPYMEHTAJIBHBIX CPEJICTB IMPOrpaMMUpOBaHUs; TecTHpoBaHHE NPOTrPaMMHOIO
o0ecreyeHns CO3/1aBaeMbIX HHCTPYMEHTAIBHBIX CPEJICTB MIPOrPaMMHUPOBAHHUS.
TpynoBas ¢yHkuus - YnpasieHue pa3padOTKON TEXHUYECKOW JOKYMEHTAI[MHU MMPOEKTHBIX pa-
60t1. A/02.6

TpynoBeie neiictBust - PykoBoacTBO pa3pabOTKON TEXHUYECKUX 3aJaHUN, METOJUYECKUX
U paboyux MpOrpaMM, TEXHUKO-3KOHOMUYECKUX 0OOCHOBAHUHN U JIPYTUX JOKYMEHTOB IpHU MPO-
BEJICHUM HAay4YHO-HCCIIEI0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT. Pa3paboTrka mpeaso-
KEHUH IO TPUBJIECYECHUIO COUCIOJHUTENEH JUIsl BBINOJIHEHHMS HAYyYHO-HCCIIENI0BATEIbCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX padboT. OcylecTBiIeHre KOHTPOII 32 (OPMUPOBAHUEM TEXHUUECKON
JOKYMEHTAIlUHU Ha u3zienue (yCiIyry).

OcBoeHre PAaKTUKH HaAIpaBjIeHO Ha (OPMHUPOBAHNUE YHUBEPCATBHBIX M 00IIETTpOdecCcH-
OHAJIbHBIX KOMIIETCHIIUN:



VYK-1. CnocobeH ocymecTBIATh MOWUCK, KPUTHUYECKUH aHAIU3 M CHHTE3 HHGOpMAaIuH,

MNPUMCHATH CHUCTEMHBIHN noaxoa Ajid pC€uICHUA MMOCTABJICHHBIX 3a/1a4d

[1K-1. CnocoGen pa3pabaTeiBaTh KOMIIOHEHTHI alllapaTHO-MPOTPAMMHBIX KOMIUIEKCOB U

0a3 AAaHHBIX, HUCIIOJIb3YSA COBPCMCHHLIC MHCTPYMCHTAJIBHBIC CPECACTBA U TCXHOJIOTMU MPOrpam-

MHUpPOBAHU;

I1K-2. CrocobeH 00OCHOBBIBATh NMPUHUMAEMbIEC MPOCKTHBIE PEIICHHS, OCYIIECTBISAThH

IOCTaHOBKY U BBIITOJHATH O9KCIICPUMCHTBI 11O ITPOBEPKE UX KOPPEKTHOCTHU U 3(1)(1)6KTI/IBHOCTI/I.

Kox n Kon 1 HaumeHoBa- Kpurepuu oneHuBanus pe3ynbTaToB 00ydeHUs
HalMEHO- HUE MHAMKATOpa
BaHUE JOCTHIKEHUS YHU- HU3KHH (I0TIOpO- IIOPOTOBBII1 0a30BbIii IIPOJBUHYTHII

YHHBEp- BEPCAJIbHBIX KOM- TOBBIH, KOMITe-

calbHOU TIEeTeHIUI TeHuus He chop-

KOMIIe- MHpPOBaHA)

TEHINH
YK-1. WNA-1yk.1 — Anamua- | He moxer ananu- | Ciabo aHamu3u- Xopouio aHanu- OTJIMYHO aHATU3U-
CnocobeH | 3upyeT 3aaady, 3UpOBaTh 33/1a4y, | pyeT 3ajauy, BBI- | 3UpYeT 3a/1ady, pyeT 3azady, BbI-
ocy- BhIZIENISAS ee 6a30- BhbIZIENsAs ee 0a30- | jgenss ee 0a3oBbie | BhLIENAs ee 6a3o- | jmenss ee 6a3oBbie
IIECTB- BbIE COCTaBIISIO- BbI€ COCTaBIISIIO- COCTaBIIAIONINE, BbIE€ COCTaBJISAIO- COCTaBJIAIONINE,
JIATh T10- 1€, OCYIIECTBISIET | e, He ocy- c1abo OCyIIEeCTB- | IKe, XOPOILO OTIIMYHO OCY-
UCK, KPU- | JIEKOMIIO3HUIIHIO LIECTBIISIET Jie- JSieT JEeKOMIIO3HU- | OCYIIECTBISET HIECTBIIAET IEKOM-
THYEeCKAH | 3a/1a4d KOMTIO3HITHIO U0 331291 JIEKOMITO3HIINIO TIO3UIINIO 3a0aul
aHaIu3 u 3amaun 3amaun
CHHTE3 WNJI-2yx1 —Haxogut | He MoxeT Haxo- He nocraTtouno JloctatouHo VcrenrHo HaXoJUT
uHGOpPMa- | M KPUTHYECKH aHa- | JWTh M KPUTHYE- | YETKO HAXOMWT M | OBICTPO HAXOIWT | M KPUTHYECKH aHa-
LUK, IpU- | mu3upyet uHdop- CKHU aHAJIHU3HUPO- KPUTUYECKH aHa- | U KPUTUYECKU n3upyet uHpop-
MEHSTh Maluo, HeoO0Xoau- | BaTh HH(OpMa- JU3UPYET UH- aHaAU3UpyeT UH- | Maluio, Heo0Xo-
CHCTEM- MYIO JUIA PEeUIeHUsT | 1HI0, He0OXOIH- ¢dopmarmio, He- (dopmarto, He- JTUMYIO JJIS peltie-
HBIA TIOJI- | MOCTaBJICHHOM 3a- MYIO JUIS pelie- 00X0AUMYTO JUIS 00X0AUMYIO IS HUS TIOCTaBJICHHOU
X0 1A JIa4H. HUSI TIOCTaBJICH- peIIeHns MOCTaB- | PELICHUS IIOCTaB- | 3aJayH.
peuieHus HOMH 3aiaym. JIEHHOU 3aJjauH. JICHHOM 3aJjauH.
MOCTaB- WN-3yk-1 — Pac- He moxer pac- Crnabo paccMar- JocraTouno VYcenemHo pac-
JICHHBIX CMaTpHUBacT BO3- CMOTpETH BO3- pHUBaeT BO3MOX- OBICTpPO paccMaT- | CMaTpUBAaeT BO3-
3azad. MOJKHBIC BAPHAHTHl | MOXKHBIC BapHaH- | HBIC BAPUAHTEHI pHUBacT BO3MOX- MOJKHBIC BapHUAHTHI

pelleHus 3aauu,
OILICHUBAS UX JI0-
CTOMHCTBA U HEO-

Thl pELICHUS 3a-
Jla4uy U OLIEHUTh
UX JOCTOMHCTBA U

peuieHus 3a1a4m,
4TOOBI OLIEHUTH
HMX JOCTOMHCTBA U

Hbl€ BapUaHThI
peleHus 3a1a4u,
YETKO OIIEHUBas

peleHus 3aaud,
OLICHUBAS UX JI0-
CTOMHCTBA M HEIO-

CTaTKH. HEJJOCTaTKH. HEJIOCTATKH. UX JIOCTOMHCTBA U | CTaTKH.
HEZOCTAaTKH.
N-4yk1 — I'pa- He moxer rpa- He nocraTouno Hocrarouno rpa- | OueHb rpaMOTHO,
MOTHO, JIOTUYHO, MOTHO, JJOTUYHO, | TPaMOTHO, JIO- MOTHO, JJOTUYHO, | JIOTHYHO, apIyMeH-
apryMEHTHPOBaHO apryMEHTHPOBAaHO | TMYHO, apI'yMEH- | apryMEHTHPOBAaHO | THPOBaHO (OPMH-
¢dopmupyer cob- copMupoBaTh THUPOBAHO (op- ¢dopmupyer cob- | pyeT cOOCTBEHHBIE
CTBEHHBIE CyXJIe- COOCTBEHHBIE MHpYET C00- CTBEHHBIE CYXKJe- | CY)KAEHHS U OILICH-
HUs ¥ olleHKU. OT- | cyxIeHus u CTBEHHBIC CYXJe- | HHUS U OL[CHKU. ku. beicTpo oTim-

n4gaeT GakTel OT
MHEHUH, UHTepIpe-
Talui, OLICHOK U
T.J. B pacCyXJcHHU-
SIX IPYTHX y4acT-
HUKOB J€ATEIbHO-
CTH

oueHku. He or1-
nr4aeT GakTel OT
MHEHUH, UHTEp-
TpeTanui, ore-
HOK U T.[I. B pac-
CYXIEHUSIX ApY-
TUX YYaCTHHKOB
JESTEIIBHOCTH

HUS U OILICHKH.
Cnabo otiuyaeT
(axTHI OT MHE-
HUH, UHTEpIIpe-
Talui, OIEHOK U
T.J. B paccyxe-
HUSX IPYTHX
YYaCTHUKOB Jiesi-
TEILHOCTH

Xopouio oTan4a-
eT (hakThI OT MHe-
HUU, UHTEpIpE-
TalnK, OICHOK U
T.A. B paccyxJje-
HUSIX APYTUX
YYaCTHUKOB Jiesl-
TEJIbHOCTU

4aeT (GaKTHl OT
MHEHUH, UHTEP-
MpeTanun, olleHOK
U T.J. B paccyxie-
HUSIX APYTUX
Y4aCTHHUKOB Jes-
TEIbHOCTU
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I/II[-SyK.l — Onpe—
JCIICT U OLICHHUBA-
€T IIOCJICACTBUA
BO3MOXHBIX pEIIe-

He moxer onpe-
JeTTUTh U OLICHUTH
TTOCTICICTBUS
BO3MOJKHBIX pe-

Cnabo onpenens-
€T M OI[CHUBAET
MTOCIIEACTBHS
BO3MOJXHBIX pe-

Xopor1o onpene-
JSIET ¥ OIICHUBACT
TTOCTICICTBUS
BO3MOJKHBIX pe-

VYcnemHo onpene-
JSIET ¥ OLICHUBAET
MOCIJIEICTBHSA BO3-
MO>KHBIX PEIIEHUHN

HUN 3a1a4U. IIEHUH 3aa9H. IIEHUH 3aJa49H. IIEHUH 3aa9H. 3a7a4H.
IK-1. W-1nk-1 — 3HaeT He 3naer cucremy | Cnabo 3HaeT cu- Xopo1o 3HaeT OTaAUYHO 3HAaeT
CrocoOeH | cucTeMy METOJIOB M | METOJIOB U CIIO- CTEMY METOJIOB U | CHCTEMY METOJIOB | CHCTEMY METOJIOB
pa3paba- croco0oB coopa u co0oB cbopa u cnoco0oB coopa u | u criocoboB coopa | U cmocoboB coopa
THIBAaTh aHaJu3a KOMIIO- aHaJu3a KOMIIO- aHaJIN3a KOMITO- U aHaJIH3a KOM- U aHaJH3a KOMIIO-
KOMITO- HEHTEHI allllapaTHO- | HEHTHI anmapar- HEHTEHI armnapar- TTOHCHTEHI arma- HEHTEHI almnapaTHO-
HEHTBI TIPOTPaMMHBIX HO-TIPOTPAMMHBIX | HO-TIPOTPaMMHBIX | paTHO- TIPOTPAaMMHBIX
ammapar- KOMIIIIEKCOB U 0a3 KOMILIEKCOB 1 0a3 | KOMIUIEKCOB U 0a3 | MporpaMMHBIX KOMIIJIEKCOB U 0a3
HO- JTAHHBIX JTAHHBIX JTaHHBIX KOMITJICKCOB | 0a3 | JaHHBIX
po- JAHHBIX
rpamMmHbIX | MI-2pmx.1 —ymeer He ymeer ocy- Cnabo ymeer Xopo1io ymeer B coBepiieHcTBe
KOMIUIEK- | OCYIIECTBIIATH COOp | IECTBIATH COOP U | OCYIIECTBIIATH OCYIIECTBIIATh yYMEET OCYIIECTB-
coB M 0a3 | W aHANU3 UCXOAHBIX | AHAIU3 UCXOAHBIX | cOOp M aHAIH3 cOop u aHau3 JISITh COOp U aHa-
JAaHHBIX, JaHHBIX IJId pa3pa- JaHHBIX IJIA pas3- HUCXOOHBIX JaH- HUCXOOHBIX HaH- JIN3 UCXOOHBIX
HCIOJBL3Ys | OOTKHA KOMIIOHEH- paboTKu KOMIIO- HBIX [UTA pa3pa- HBIX JUTA pa3pa- JAHHBIX JJIS pa3-
coBpe- TOB aImapaTHO- HEHTOB ammapar- | OOTKH KOMIIOHEH- | OOTKH KOMITOHEH- | pabOOTKH KOMIIO-
MCHHBIC MIPOTPaMMHBIX HO-TIPOTPAMMHBIX | TOB aIapaTHO- TOB aIapaTHO- HEHTOB aIapaTHO-
HHCTPY- KOMITICKCOB | 0a3 KOMILIEKCOB 1 0a3 | IMporpaMMHBIX TIPOTPaMMHBIX TIPOTPaMMHBIX
MEHTajlb- | MAHHBIX, HCIONB3YS | JAaHHBIX, HCIIONb- | KOMIUIEKCOB M 0a3 | KOMIUIEKCOB M 0a3 | KOMIUICKCOB U 0a3
HBIC CPCI- | COBPECMCHHBIC MH- 3ys COBPEMCHHBIC | NAHHBIX, UCIIOJb- JaHHBIX, UCII0JIb- JaHHBIX, UCIOJIb-
CcTBa U CTPYMECHTAJIbHBIC HHCTPYMCHTAJIb- 3ysl COBPEMEHHBIC | 3ys COBPEMEHHBIC | 3ys COBPEMECHHBIC
TEXHOJIO- CpEelCTBa U TEXHO- HBIE CPENICTBA U HHCTPYMEHTAJIb- MHCTPYMEHTAJIb- HHCTPYMEHTAJIb-
TUH MPO- JIOTHHU MPOrpPaMMH- | TEXHOJIOTUH MPO- | HBEIE CPEACTBA U HEIE CPENCTBA U HBIE CPENICTBA U
rpaMMu- poOBaHUsA TpaMMUPOBaHUA TEXHOJIOT'MU MIPO- TECXHOJIOTHUU TIPO- TEXHOJIOI'MU MIPO-
poBaHus TpaMMHPOBaHUS TpaMMHUPOBaHUS TpaMMHPOBaHUS
WJI-3nk-1 — Bmageer | He Bmageet me- Cmabo BiazeeT Xopowio Bianeer | B coepuieHcTBe
METOJHMKON cOopa M | TOIWKOM cOOpa M | METOAMKOI cOopa | MeToMuKoH cOopa | BIageeT METOAU-
aHaJIn3a KOMIIO- aHaJIM3a KOMIIO- Y aHaJIN3a KOM- W aHaJIH3a KOM- Kol cOopa u aHa-
HCHTOB anrmapaTHoO- HCHTOB arimapar- IIOHCHTOB aIlllia- IIOHCHTOB aIllra- JIn3a KOMIIOHEHTOB
MpOrpaMMHBIX HO-IIPOI'PAMMHBIX | paTHO- parHo- anmnapaTHO-
KOMILIEKCOB U 0a3 KOMIIJIEKCOB ¥ 0a3 | mporpaMMHBIX MPOrPaMMHBIX NIPOTPaMMHBIX
JAHHBIX, UCTIONB3YSl | JaHHBIX, UCTIONb- | KOMIUIEKCOB M 0a3 | KOMIUIEKCOB U 6a3 | KOMIIJIEKCOB H 0a3
COBPEMECHHBLIC WH- 3ys COBPEMECHHBIC JaHHBIX, UCITIOJIb- JaHHBIX, UCITIOJIb- JaHHBIX, UCITI0JIb-
CTPpYMEHTAJbHBIC HHCTPYMEHTAIIh- 3ysl COBpEMEHHEIC | 3ys COBPEMEHHBIC | 3ys COBPEMEHHEIC
CpEICTBa U TEXHO- HBIC CPEACTBA U HHCTPYMEHTAJb- HHCTPYMEHTAIIb- HHCTPYMEHTAJIb-
JIOTHH MPOTPAMMH- | TEXHOJIOTHH MPO- | HBIC CPEICTBA U HBIC CPEACTBA U HBIC CPE/ICTBA U
poBaHUs rpaMMHUPOBaHUS TEXHOJIOTHH MIPO- | TEXHOJOTHH IPO- | TEXHOJOTHH IMpPO-
TpaMMHPOBaHUS rpaMMHUPOBaHUS IrpaMMHPOBaHUS
MK-2. MAO-1MNK-2 — 3HaeT He 3HaeT cnoco- Cnabo 3HaeT cno- Xopouwo 3HaeT OTANYHO 3HaeT
cnocobeH cnocobbl onTMMK- | Bbl ONTUMM3ALMK | CcOBbI ONTUMM3a- cnocobbl onTu- cnocob6bl oNTUMM-
0b60cHO- 3aUMuM NPorpamm; nporpamm; LKW Nporpamm; MM3aLMK Npo- 3aUuMu NPorpamm;
BbIBaTb NPUHLMNbI U BUADI NPUHLMNbI U BU- NPUHLMMbI U BU- rpamm; NPUHUM- | NPUHLUMBI U BUAbI
npuHUMa- OTNAAKM npo- bl OTNAAKM NPO- | Abl OTNAAKM NpO- Mnbl M BUAbI OT- OTNAAKM npo-
emble rpammHoro obec- rpammHoro obec- | rpammHoro obec- NafKku npo- rpammHoro obec-
NpoeKT- neyeHusn; metToabl | NeYeHus; MeToabl | NevyeHun; MeToabl | rpammHOro obec- | nedyeHus; meToabl
Hble pe- OLEHKM KayecTBa OLEHKM KayecTBa | OLLEHKM KayecTBa | MeyYeHus; MeToabl | OLLeHKM KayecTBa
WweHus, nporpamm; meTo- nporpamm; MeTo- | NpPorpamm; MeTo- | OLLEeHKM KayecTsa nporpamm; meTo-
ocy- OMKW NOCTAHOBKWM | AMKM NMOCTAaHOBKM | AMKW MNOCTAHOBKWM | MpPOrpamMm; MeTo- | AWKKW NOCTaHOBKM
wecTs- 3KCNepUMEHTOB. 3KCNepUMEHTOB. 9KCNEPUMEHTOB. | AMKWM NOCTAaHOBKM 3KCNEepPUMEHTOB.
NATb No- 3KCNepUMEHTOB.




CTaHOBKY NA-2nk-2 — ymeet He ymeeT o60c- Cnabo ymeet Xopowo ymeet B coBeplueHcTBe
W BbINOA- 060CHOBbIBATL HOBbIBATb NpU- 060CHOBbIBATL 060CHOBbIBATbL ymeeT 060CHOBbI-

HATb 9KC- nNpUHUMaemble HUMaeMble Npo- npuHUMaemble npUHUMaemble BaTb NPUHUMae-

NMepUMeH- | MPOEKTHble pelle- | eKTHble peleHus; NPOEeKTHble pe- NpPOeKTHble pe- Mbl€ NPOEKTHblE
Tbl N0 HWA; BbINOMHATL BbIMNO/IHATb 3KC- LWeHWA; BbINOA- LEHWA; BbINOA- peLleHns; BbINoa-
NnpoBepKe | 3KCNepMMeHTbl No NepUMeHTbI No HATb 3KCMNEepK- HATb 3KCNepu- HATb 3KCNEePUMEH-

NX Kop- npoBepKe Kop- npoBepKe Kop- MEHTbI No Nnpo- MEHTbI No Npo- Tbl MO NPOBEpKe
PEKTHOCTH PEKTHOCTM peLue- PEKTHOCTU peLue- BepKe KOPPeKT- BEPKE KOPpPEeKT- KOPPEKTHOCTH pe-
n adpdek- HWUIA; NpoBepPATb HUIA; NpoBepPATb HOCTU peLleHuit; HOCTM peleHnn; | LIEHWI; NpoBepATb

TUBHOCTU npov3BoAuTENb- npov3BoauTENb- NpoBepsTb NPO- npoBepsATb NPo- npou3BoAUTENb-

HOCTb peLleHu. HOCTb PELeHUn. | U3BOAMUTENbHOCTb | M3BOAWUTENBHOCTb HOCTb peLleHu.

peweHui. peLweHni.

NA-3nk-2 — BNageer
HaBblKaMu TeCTu-
pOBaHUA, OTNALKM
n BepuouKaumm
nporpamm.

He Bnageet
HaBbIKaMW TeCTK-
poBaHuWA, OTNa4-
K1 1 Bepudmka-
LM Nporpamm.

Cnabo Bnageet
HaBblKaMW TeCTU-
poBaHusA, oTNa4-
K1 1 Bepuduka-
UMM NPOrpamMmm.

Xopowo sBnageet
HaBblKaMW TeCTu-
poBaHuA, oThaa-
K1 1 Bepudumka-
LMM NpPOrpamm.

B coseplieHcTBE
BNAEET HaBblKa-
MW TECTUPOBAHMS,
OT/NIaZiKU U BEPU-
duKaumm npo-
rpamm.

B pe3synbprare ocBOCHUS AUCIUIUIMHBI 00YYArOITUICS JOJIKEH:
3HaTh:
OCHOBHBIE CITOCOOBI TOCTPOCHHS TPAHCIUPYIONTUX MTPOrPaMM;
OCHOBBI IPOEKTUPOBAHUS CHHTAKCUYECKHUX aHAIM3aTOPOB U METObI TPaMMaTHYECKOro pa3doopa;
opranuzaiuio nporpammuoro oodecrieuenus CAIIP;
METOAMKHU UCIONb30BaHus C++ s pellieHUs] MPaKTUYECKUX 3a/ad4;

VYMeTh:
HCITOJIB30BaTh s3bIK C++ ISl HAaMCaHusl TPAHCIISITOPOB, IPOrPaMM 00pabOTKH MaTEMaTHICCKUX
CTPYKTYD;
MPUMEHSATh CUCTEMHBIN TTOIXO0/ JIJISl PEIICHUSI IOCTABJICHHBIX 3a/a4;
pa3pabaThiBaTh KOMIIOHEHTHI aNMapaTHO-TIPOrPAMMHBIX KOMIUIEKCOB U 0a3 JaHHBIX, UCIIOJIB3YsI
COBPEMEHHBIE HHCTPYMEHTAIbHBIE CPEACTBA U TEXHOJIOTUU MTPOTrpaMMHUPOBAHUS

Bnanets:
CIIOCOOHOCTHI0O KOMMYHHUKAIIMU B YCTHON M MUCHbMEHHOW (hOpMax Ha PyCCKOM M MHOCTPAHHOM
SI3BIKAX JIJISL PEIICHHS 33]1a4 MEKITUYHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOICHCTBHS,
pa3paboTKOI TPaHCIATOPOB HA OCHOBAHUH (DOPMATTLHOTO OMPEIETICHHUSI 3aIaHHOTO SI3bIKA;
CIOCOOHOCTBIO pa3padaThiBaTh KOMIIOHEHTHI allapaTHO-TIPOrpaMMHBIX KOMITJIEKCOB U 0a3 JaH-
HBIX, UCIIOJIb3Ysl COBPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEACTBA U TEXHOJIOTUU TPOTPaMMUPOBAHUS
Ha s13p1ke C++.

3.1. MaTrpuina cooTHeceHHsl TeM/Pa31e/ioB Y4eOHOH TUCHMILIUHBI (MOYJIs1)
U popMHUPYyeMBbIX B HUX 001IEKYJIbTYPHBIX, 001enpodecCHOHAIbHBIX HIIPO-
(eccHOHATBHBIX KOMIIETEHIM I

Komnerenmnnu
TeMbl, pa31enbl AU CUUATLIMHBI vik-1 |mx1 | xe2 Obmee KomH-
4C€CTBO
Paznen 1. [IpuHIMITEI TOCTPOCHHS S3BIKOB MTPOTPAMMHUPO-
BaHUA U BXOMHEIX A36IKO0B CATIPkak 0a3sl ITMHTBACTHYE- + + + 3
ckoro obecnieuenus CAITP
Pasnen 2. SA3siknporpammupoBanus Python.. + + 3
Paznen 3.DopmanbHblerpaMMaTHKU + + + 3
Paznen 4. UHCTpyMEHTaNBHBIE CPENICTBA pa3pabOTKH TIPO-
rpammHoro obecnieuenust CAIIP. Apromaruzanus paspa- + + + 3
OOTKH ITPOrPAMMHBIX MPOECKTOB.
WUtoro 12




4. CTpyKTYypa M coaep:KaHue TUCHUILIHHBI (MOXYJIs).
OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIX CIMHHMIIBI, /2 aKaJl. YacoB.

4.1. O0beM TUCHUILIMHBI 1 BU/bI Y4eOHOH padoThI.

KonnyecTBo ak. 4acos
10 OYHOM 110 3a049HOU
Bun 3anaruit bopme bopme
o0y4JeHus oOyueHus
(5 cemectp) (4 xypc)
OO01mast TpyA0€MKOCTh TUCIUTUTHHBI 72 72
KonrakTtHas pabora 32 14
AyauTOpHBIC 3aHATHS, B T.4. 32 14
Jlexumn 16 6
[TpakTrueckoe 3aHATUS 16 8
JlabopaTopHbie paboThI - -
KypcoBas pabota - -
CamocrositensHast paboTa, B T.4U. 40 54
npopaboTka Y4eOHOro Marepuana IO JUCIHUILIAHE
(KOHCIIEKTOB JICKIIUH, Y4eOHUKOB, MAaTECPUAIIOB CETEBBIX 4 10
pecypcoB)
MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM 9 14
BBIIIOJTHEHUE UHIUBUAYAIbHBIX 3a1aHUN 13 16
MOJIrOTOBKA K claue MOXyJsl (BBIOJHEHHE TPEHUPO- 14 14
BOUYHBIX TECTOB)
Kontposs - 4
Buj uToroBoro KOHTposst 3auer 3auer
4.2. Jleknuu
Ne | Pazpen nucuurianHbl (MOIyYJIs), TeMBI JeKiuid U ux | OOBEM B ak. ya- dopmupye-
coJiepKaHne cax MBI€ KOMITe-
OYHasA | 3a0YHas TCHIUH
dopma | ¢opma
00y- 00yye-
YeHMUSI HUS

Paznenl. IlpuHunns! HOCTPOECHNUS SI3BIKOB IPOTPaMMHUPOBAHUS U BXOAHBIX s13b1K0B CAIIPKkak 6a3bl
JuHrBUcTHYeckoro obecneuenust CAIIP

1.1 | CtpykTypa u coaepkanue TUCHUILTNHBI. OpraHu- 2 1 VYK-1, IIK-1,
3arust mporpammHoro odecriedeHust CAIIP. Oc- [K-2
HOBHBIE MTOHSTHUS JIMHIBUCTHYECKOTO obecrneye-

HUSL.
Paznen 2. fA3piknporpammupoBannsiC++

2.1 | O6mue cBeneHus o s3bike Python: Andasut s3b1- 2 1 YK-1, IIK-1,
ka. Tumnel qanHbIX. Onepanuy U BbIpaXKeHUs. [K-2

2.2 | Knaccel. KorcrpykTops! u gectpykropbl. Hacire- 2 1 VK-1, IIK-1,
JIOBaHUE U TOIUMOPDHU3M. IK-2

2.3 | YkazaTenu 1 MacCHBBHI. 2 YK-1, IIK-1,

I1K-2




2.4 | OCHOBHBIE KOHCTPYKLIUU QITOpUTMA. Y CJIOBHbBIE 2 1 YK-1, T1K-1,
ornepatopsl. OniepaTop Bapuanta. OnepaTopsl K-2
KA.
2.5 | OcHOBHBIE AITOPUTMBI 0OPAOOTKH MAaCCHBOB. 2 1 YK-1, IIK-1,
I1K-2
2.6 | bubnuoTeka cTaHIAPTHHIX 11a0JIOHOB. 1 VK-1, TIK-1,
I1K-2
Paznen 3.@opmanbHBIErpaMMaTHKH.
3.1 | Onpenenenue GopMaNbHON IPaMMATHUKH U SI3bIKA. 2 VYK-1, IIK-1,
[1K-2
Paznen 4. UHcTpyMeHTaNIbHBIE CpeICTBA pa3padboTku porpammuoro odecrieuenus CAIIP. ABro-
Matu3alys pa3paboTKH MPOrPAMMHBIX IPOEKTOB
4.1 | UucTpyMeHTaIbHbIEe CPEICTBA pa3pabOTKH MPO- 1 1 YK-1, I1K-1,
rpammHoro obecniedeHusi CAIIP. ABromaruzarus I1K-2
pa3pabOTKH MPOTrPaMMHBIX MTPOCKTOB.
Hroro 16 6
4.3. llpakTHyecKue 3aHATUS
OObeM B ak. yacax dopmu-
Ne 3a0yHasg | PYyEMbIe
pasnena HaumeHoBaHMe 3aHATHS otHai dopma | Komme-
(Tembl) (hopma 00yue- | TEHLHH
00y4eHus s
1 Kiaccel. KonctpykTops! u gectpykropsl. Hacneno- YK-1,
BaHHE U MOJTUMOPPHU3M. 4 1 ITK-1,
I1K-2
2 Vka3zarenu 1 MacCHBEL. VK-1,
2 1 ITK-1,
I1K-2
3 OcHOBHBIE KOHCTPYKIIMH allTOPUTMA. Y CIIOBHBIE YK-1,
oneparopsl. Onepatop Bapuanta. OnepaTopsl HK- 2 1 ITK-1,
Ja. I1K-2
4 OcHOBHBIE AITOPUTMBI 00PAOOTKH MAaCCHBOB. YK-1,
3 1 ITK-1,
I1K-2
5 bubmmorexn NumPy u Pandas. VK-1,
2 1 ITK-1,
I1K-2
6 DOPMAJIBHBIETPAMMATUKHA. 2 1 YK-1,
IIK-1,
IK-2
7 WHucTpymeHTanbHble cpeacTBa pa3paboTKu  Ipo- 1 1 YK-1,
rpammHoro obecneuenusi CAITP. ABromaru3zarus TK-1,
pa3paboTKy MPOrpPaMMHBIX TPOEKTOB. MK-2
Hroro 16 8

4.4, JlabopaTopHbie pad0ThI He IPELYCMOTPEHBI




4.5. CamocrosiTeJibHast padoTa 00y4aroIIuXcs.

OO0BeM ak. 4acoB
Pazngen nucrunnm- N
By caMOCTOATENLHON paboThI ounas hopma 3a04Has
oOyueHus
oOyueHus
[IpopaboTka y4eOHOro Marepuana Mo JTUCIIHU-
Paznen 1. MJIMHE (KOHCHEKTOB JEKIUW, y4eOHUKOB, Ma- 1 2
IIpuHIHMTIBT TOCTPOE- | TeppaloB CETEBBIX PECYPCOB)
HUS A3BIKOB IIPO- 2 2
IPaMMHUPOBAHHS 1 [ToaroroBka K MPaKTUYECKUM 3aHATUAM
BXOIHBIX SI3BIKOB 2 2
CATIPkak 6assl BrinonHenne MHANBUYaTbHBIX 3aaHUI
JIUHTBUCTHYECKOTO I . ( .
OJTOTOBKAa K cJade MOAyis (BBIIOIHCHHUE
obecneueuns CAIIP A A Ay, 2 2
TPEHUPOBOYHBIX TECTOB)
[TpopaboTka ydueOHOro MaTepuaia MO AUCIHU-
MIMHE (KOHCIEKTOB JICKIUM, y4eOHHUKOB, Ma- 1 4
TEPHAJIOB CETEBBIX PECYPCOB)
Paznen 2. S3biknpo- 5 8
[ToaroroBka K MpakKTUYECKUM 3aHATUAM
FpaMMI/IpOBaHI/IH
Python. o 8 10
BrlinonHeHne MHANBUYaTbHBIX 3aaHUI
ITonroToBKa K crade MO (BI)IHOJIHGHI/IG 8 8
TPEHUPOBOYHBIX TECTOB)
[IpopaboTka y4yebHOrO Marepuana IO JIUCIH-
IMHE (KOHCIIEKTOB JIEKIUM, Y4eOHMKOB, Ma- 1 2
TEPHUAJIOB CETEBBIX PECYPCOB
Paznen 3. P pecypeoe) 1 >
[ToaroToBka K MPakKTUYECKUM 3aHSITHSIM
®dopmanbHbIETpaM- 5 5
MATHKH BrinonHeHne MHANBUYaTbHBIX 3aaHUI
[TonrotoBka K caaue MoIyis (BBIIOJHEHUE 2 2
TPEHUPOBOYHBIX TECTOB)
p 4 [TpopaboTka ydueOHOro MaTepuana MO JAUCIIHU-
aspei . MJIMHE (KOHCTEKTOB JICKIUN, y4eOHUKOB, Ma- 1 2
HNucTpymeHTanbHbIE
TEPHAJIOB CETEBLIX PECYPCOB)
CpelCcTBa pa3paboOTKU 1 5
MPOrPaMMHOTO [ToaroToBka K MPakKTUYECKUM 3aHATHAM
oo6ecmeuenuss CAIIP. 1 5
ABroMaTtu3zanus pa3- | BelmonHeHne MHANBUYaIbHbBIX 3aJaHUI
paboOTKH IpOTrpamMm-
[ToaroToBka k cmade Momyns (BBIMOJHEHUE 2 2
HBIX IIPOEKTOB.
TPEHUPOBOUYHBIX TECTOB)
Hroro 40 54

[Tepedyensr yueOHO-METOIUIECKOTO O0ECIIEUEHHUs ISl CAaMOCTOSITEIbHOM paObOTHI IO JHC-

UTUTHHE (MOJTYITIO):

g caMocTOSITENIbHOM paboThl O0y4aromuxcs B KOMIBIOTEPHBIX Kiaccax Kadeapsl
o0ecrieyeHbl HEOrpaHNUEHHBIM JIOCTYIIOM K CeTeBBIM pecypcaM Internet, yue6Ho-meronndeckue

u CIIpaBOYHBIC

MaTcepurabl PasMEIICHbBI B

ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply math/.

CETH

Io

azpecy:

4.6. BolnmosiHeHHEe KOHTPOJIbHOM padoThl 00y4alOIMMHUCS 32049HO (OopMBI



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

KonrtponbHast paboTa — caMOCTOATENbHBIN TPy 00yJaromerocsi, KOTOpbId crocoOCTBYeT
yray0nEHHOMY W3YYEHHIO POIICHHOTO MaTepuania.

Lenp BBIMONHAEMON pabOTHI:

- IOJIYYUTh CIICIUAbHbIC 3HAHUS 110 3aJJaHHOU TeMe;

OcHOBHBIE 33/1a4H BBITOIHIEMON PaOOTHI:

1) 3akperieHHe MOJIYYeHHBIX paHee TEOPETUUECKUX 3HAaHUM;

2) BeIpaOOTKA HABBIKOB CAMOCTOSITEIILHOU PabOTHI;

3) BbISICHEHHE MTOATOTOBJICHHOCTH 00yYaronierocs kK OyayIiei npaktuieckoi padore;

Becw nporiecc Hanmcanusi KOHTPOJIBHON PabOThI MOKHO YCIIOBHO Pa3/eiHTh Ha CIEIy-
IOLIUE JTaIlbI:

a) BEIOOp 33/1aHUS M COCTABJICHUE MPEABAPUTEIHHOTO IIaHa PabOTHI;

0) cOop HayuHOU MH(POPMAIIUU, U3YUCHUE JIUTEPATYPHI;

B) aHAJIM3 COCTABHBIX YacCTeW MPOOIEMBbI;

r) 00paboTKa MaTepuaia B I1EJIOM, PEIICHHUE 3a/1a4.

[loaroToBKY KOHTPOJIBHOM pabOTHI CI€1yeT HAYMHATH C TOBTOPEHUSI COOTBETCTBYIOILIETO
pa3znena yyeOHUKA, Y4eOHBIX MOCOOUN MO JaHHOW TeMe M KOHCIEKTOB JEKIUH, TPOYMTAHHBIX
panee. IIpuctynare K BBIIOJHEHUIO paOOThl 0€3 M3YYEHHS OCHOBHBIX IOJIOKEHUW W TOHSTHMA
HAyKH, HE CIIeJIyeT, TaK KaKk B 3TOM cly4ae OOydaroluiics, KaK MPaBHUIIO, MJIOX0 OPUEHTHUPYETCS
B MaTepualie, He MOXET OTIPaHUYUTb CMEXHbBIE BOIPOCHl U COCPEIOTOYUTh BHUMaHUE Ha OC-
HOBHBIX, IEPBOCTEINIEHHBIX MPOOIeMaxX paccMaTpUBAEMON TEMBI.

Jlanee HEOOXOIMMO BHUMATEIBHO W3YYUTh METOJINYECKAE PEKOMEHIAINH 10 TTOATOTOB-
K€ KOHTPOJBbHOW pabOThl, COCTABUTH IUIaH PabOThI, KOTOPBIN JOKEH BKIIFOUATh OCHOBHBIE BO-
MIPOCHI KOHTPOJILHON PaOOTHI.

B conmeprkaHuu KOHTPOJIBHON pabOThl HEOOXOAMMO MOKa3aTh 3HAHUE PEKOMEHIOBAaHHON
JUTEPATYyphl MO TaHHOM TeMe, HO MPH 3TOM ClIeyeT IPAaBUIBHO MOJIb30BaThCs EPBOMCTOYHU-
KaMy, U30eratb 4pe3MepHoro muTupoBaHus. [Ipu ucmnonbp3oBaHUM UTAT HEOOXOAUMO YKa3bl-
BaTh TOYHBIE CCHUJIKM HA MCTOJb3yEeMbIH HCTOYHHK: YKa3aHUE aBTOpa (aBTOPOB), Ha3BaHUE pado-
ThI, MECTO U TOJl U3JJaHUS, CTPAHULIBI.

B xoHIIe KOHTPOIBHOI PabOTHI MPUBOAUTCS MOTHBIN OMOIMOrpaduuecKkuil nepevyeHpb uc-
MOJIb30BAaHHBIX HOPMAaTHBHO-TPABOBBIX aKTOB M CHELMANbHOM juTeparypsl. JlaHHBIM crHCOK
YCIIOBHO MO>KHO TOJIpa3AeIuTh Ha CIEAYIOIINE YaCTH:

1. HopMaTuBHO-IIpaBOBBIE aKThI (JIAIOTCS M0 UX IOPUAUYECKON CHJIE).

2. Y4eOHUKH, yueOHbIE TOCOOUS.

3. MoHnorpaduu, yueOHbIe, yueOHO-TTPAKTUIECKHE TOCOOUSI.

4. Tlepuoauyeckas rnevyarh.

IlepBoucrounuku 2,3,4 natotcs mo andaBury.

Odopmienne OudIMOrpaduECKUX CCHUIOK OCYIIECTBIISECTCS B CICIYIOIIEM TOPSJIKE:

1. ®amunus ¥ MHULMABI aBTOpa (KOJUIEKTUB aBTOPOB) B MMEHMTENBHOM majexe. [Ipu
HAJIMYUA TPEX U OoJiee aBTOPOB JIOMYCKAETCSl YKA3bIBaTh (DaMUIIMK W WHUIMAJIBI TIEPBBIX IBYX U
n00aBUTh «u Jp.». Ecnu KHUra HamumcaHa aBTOPCKUM KOJUIEKTHBOM, TO CChUIKA JIeJaeTcsl Ha
Ha3BaHME KHUTU U e€ penakTopa. PaMUINIO U MHUIUANIBI PeJaKTOpa MOMEIAIT M0Cie Ha3Ba-
HUS KHUTH.

2. [lonHoe Ha3BaHUE MEPBOMCTOYHHKA B UMEHUTEIHLHOM MaJIeKe.

3. MecTto uznanus.

4. T'on n3nanus.

5. O0uiee KOJIMYECTBO CTPAHUI] B paboTe.

CchUIKM Ha KYPHAJIBHYIO MJIM Ta3€THYIO CTAaThIO JOJIKHBI COJEPKATh KPOME YKa3aHHBIX
BBIIIIE JAaHHBIX, CBEJICHUS O Ha3BaHUHU KypHaJla 1N Ta3€Thl.

Uro kacaeTcs MpaKTUUECKUX 3aJlaHuM (pelieHus 3a/1a4), OHU JIOJKHBI OBITh BBIITOJIHEHBI
CTPOTO MO OMHMCAHUIO METOIMYECKUX PEKOMEHIALMH 110 BHIITOJHEHNUIO KOHTPOJIBHON paboThI.

KonTponbHas pabota u3naraercs JOTHYECKH MOCIEA0BATEIbHO, TPAMOTHO U pa30opuu-
B0. OHa 00s3aTe’bHO JOKHA UMETh TUTYIbHBIN JUCT. OH COAEPKHUT Ha3BaHUE BHICIIETO yueO-
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HOTO 3aBEJICHUs, Ha3BaHHWE TeMbl, (DAMUIIUIO, HHULIUABI, YUEHOE 3BAaHHE U CTENEHb HAYYHOTO
PYKOBOAMTENS, (aMIIINIO, MHUIIUAIIBI aBTOPA, HOMEP TPYIIIIbI.

Ha cnenyromiem nucte npuBOAUTCS CojiepKaHUE KOHTPOJIbHON padoThl. OHO BKIIIOYAET B
ceOsi: BBeIeHHE, Ha3BaHUE BOMPOCOB, HOMEpA 3a/ay, CIIUCOK JIUTEPATYypPHI.

ITo BceM BO3HMKIIIUM BOIIPOCaM 00ydaromeMycs CiIeyeT 0OpaiaThes 3a KOHCYIbTalue
npenogaBarento. CpoK BBIIOJHEHUS! KOHTPOJIBHOM pabOThl ONpeaessieTcs MpernoaaBaresiem, u
OHa JIOJDKHA OBITHh CaHa HE MO3JHEe, YeM 3a HeNlelo 70 3k3ameHa. [lo pe3ynabTaram mpoBepKu
KOHTpOJIbHAs paboTa cUMTAeTCsl 3a4TEHHON WJIM HE 3a4yTeHHOU. B ciydae oTpuuiareabHON OleH-
K{, O0YYaIOINiicS JOKEH 03HAKOMHUTBCS C 3aMEUaHHUSMHU M, YCTPAHUB HEJTOCTATKH, TOBTOPHO
caatb paboTy Ha MPOBEPKY.

4.7 Conep:kaHue pa3aesioB M CHUNINHBI

Paznenl. [IpuHIMITEI HOCTPOCHHS SI3BIKOB MIPOTPaMMUPOBAHUS U BXOIHBIX s1361k0B CAIIP
Kak 0a3bl IMHrBUCTHYECKOTO oOecriedenus: CAIIP

CtpykTypa U coiepKaHue JUCHUILTUHBL. OpraHu3aius nporpaMMHOT0 00ecriedeHust
CATIP. OcHOBHBIE TOHITHS TUHTBUCTUYECKOTO 00ECTICUEHUSI.

Pa3nen 2. S3b1k nporpamMmmupoBanus C++

Oo6mue cBenenus o sizpike C++: AndaBut s3bika. Tumnel JaHHbIX. Onepanuu U BbIpaXke-
Hus. Knaceel. Konerpykropsl u nectpykropsl. HacnenoBanue n noiaumopdusm. Ykaszarenn u
MaccuBbl. OCHOBHBIE KOHCTPYKIIMH ajdropuTMa. Y CIOBHBIE omepaTopbl. OnepaTtop BapHaHTA.
Omneparopsl 1ukia. OCHOBHBIC AITOPUTMBI OOpaOOTKM MacCHUBOB.BMOIMOTEKA CTaHAAPTHBIX
mrabiaonoB.Mcnonp3zoBanue C++ 1uist pelieHrs MpakTHYeCKUX 3a1a4

Paznen 3. ®opmanbHble rpaMMaTUKH.

Omnpenenenue GopMaabHONM IPaMMaTUKU U S3bIKA.

Paznen 4. IncTpyMeHTaIbHBIE CPECTBA Pa3pabOTKU MPOrPaMMHOTO 0OeCTieYeHUS
CATIP. ABTomaTu3anus pa3padOTKH MPOTPAMMHBIX ITPOEKTOB.

5. O0pa3oBaresibHbIE TEXHOJIOTUU
[Tpy M3ydeHUN NUCHMIUIMHBI HCIIOIB3YETCs MHHOBAIIMOHHAS 00pa3oBaTeIbHasi TEXHOIOTHS
Ha OCHOBE MHTETPAllUM KOMIIETEHTHOCTHOTO U JIMYHOCTHO-OPHUEHTUPOBAHHOI'O MOJIXOOB C 3Je-
MEHTaMH{ TPAAULIHOHHOTO JIEKIHOHHO - CEMHHAPCKOTO M KBa3HUNPO(ECCHOHAIFHOTO 00yUIEHUS C
UCIOJIb30BAaHUEM MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHM, UCCIEI0BATEIbCKOW MPOSKTHOM
JEeSITETIHbHOCTH M MYJIbTUMEIMIHBIX YU4eOHBIX MaTepPHaJoB.
Buy yue6Ho# paboThl OO6pa3zoBarenbHbIe TEXHOJIOTHH
OJNEeKTpOHHbIE MaTepHalbl, HCIIOJIb30Ba-
Jlexuun HUE MYJIbTUMEIUMHBIX CpEACTB, pa3zia-
TOYHBIN MaTepHall
Metoa aHanM3a KOHKPETHBIX CHUTYyaluH,

[IpakTrueckue (1abopaTOpHBIC) 3aHATHS TECTUPOBAHUE, BBIIOJIHEHUE TPYIIIOBBIX
ayJIMTOPHBIX 33JIaHUN

CamocTosiTenbHbIe pabOThI 3amuTa U Mpe3eHTalusl pe3yJbTaToB ca-
MOCTOSITEJIBHOTO HCCJIEIOBaHUSI Ha 3aHsi-
THSX

6. OnleHoYHbBIE CPeACTBA TUCHUILTUHBI (MOTYJIs)
6.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEIACTB MO0 TUCHHUILINHE
«/ImHrpucruyeckoe u nporpammuoe ooecnedenue CAIIP»

Kot KOHTPO- OneHoyHOE CPeNCTBO
Ne KonTponupyemsle paznens! (Te- o
aUpyemMon KOJI-
/1 MbI) AUCHMUILTUHBI
KOMIICTCHIMH | garmMeHOBaHHE BO
1. | Paspgenl. [IpuHOuUme! mocTpoeHHs VK-1. TIK-1 KomneTeHTHOCTHO- 5)
SI3BIKOB TTPOTPaMMHUPOBAHUS 1 Hi( 2 " | OpHEHTUPOBAHHBIE 3a/a-
BXOAHBIX 513bIKOB CAIIP kax 0a3er HUS

10




JMHTBUCTUYECKOTO 00eCTIeUeHHS Bormpocs! ai1st 3auera 4
CAIIP TecToBBIE 3a1aHUS 25
VK-1, IIK-1, KommnereHnTHOCTHO- 60
Pa3nen 2. SI3bik mporpamMmupoBa- | [TK-2 OpPUEHTUPOBAHHBIC 3a/a-
Hust C++ HHUS
Bomnpocs! i 3auera 15
TecroBrle 3agaHus 25
VK-1, IIK-1, KomnereHTHOCTHO- 30
Paznen 3. ®opmanbhbie rpaMma- | [[K-2 OpPUEHTHUPOBAHHBIC 3a]1a-
TUKH. HUS
Bonpocsr 1uis 3auera 8
TecToBbie 3aaHus 25
VK-1, IIK-1, KommnereHnTHOCTHO- 10
Paznen 4. UncTpymeHTaabHbIC
[IK-2 OPUEHTHPOBAHHBIC 33]1a-
cpencTBa pa3pabOTKU MPorpamMm-
HUS
Horo obecrieuenuss CAIIP. ABto-
Bormpocs! iist 3auera 12
MaTtu3aius pa3paboTKu mpo-
TecroBrle 3agaHus 25
rPaMMHBIX [TPOEKTOB.

6.2. [lepeyeHb BOMPOCOB K 3a4eTy
(YK-1, TIK-1, TIK-2)

1. Lenu u 3a1a4u JUCUUIUIMHBL, €€ MECTO CpeAU APYruX AMCLUUIUIMH Y4eOHOro IlaHa.
2. CrpyKTypa u colepKaHHe JUCIUTUIMHBIL, METOIUKA TIPEOIaBAHMS.
3. Opranuzanus nporpammHoro otecneyenus CAIIP, meToauku MCHoiab30BaHUs HPO-
IPaMMHBIX CPEJCTB JJIsl PELIECHUS MPAKTUYECKUX 3a/1ay.
OCHOBHBIE IOHATHS JIMHTBUCTHYECKOT'O 00ECTIEUEHHUS.
OcHoBuble noHsaTHst C++. CocTaBHbIE YacTu nmporpamMmmel Ha C++.
ITepeMeHHBIE U KOHCTaHTBI. BeIpaXKeHus 1 OnepaTopsl.
Oynknuu. Hukmel. CcbUlKu U yKa3aTemu.
CrTpyKTypa 1 OCHOBHBIE THIIBI TPAHCIUPYIOLIUX TPOTPAMM.
KoMnuistopsl, HHTEpIPETaTOphl, KOHBEPTOPHI, KPOCC-KOMMUIATOPHI. HYucno mnpoxo-
JIOB TPaHCIISALIUH.
10. CuHTakcuC U ceMaHTHKa sI3bIka. DOpMabHbIE S36IKA U TPAMMATHKH.
11. Uepapxuss Xomckoro. [Ipo6Gnema pazbopa. @opma bakyca-Haypa, cuHTakcuueckuii
rpad, nepeBo pazbopa.
12. Unentudukanus nexceM popMaibHbBIX A3bIKOB..
13. Perynsipubie BeipakeHus1. [IpoekTrpoBaHne JEKCHUECKUX aHATN3aTOPOB. PerynspHbie
IrPaMMaTHKH U KOHEYHbIE aBTOMAThl. ABTOMATHbIE TPAMMATUKH.
14. KOHTEKCTHO 3aBUCHUMBIE M KOHTEKCTHO CBOOOTHBIE TPAMMAaTHKH.
15. TIpoexTupoBaHHE CHHTAKCUYECKUX aHAJIH3aTOPOB.
16. MeTozp! TpaMMaTudeckoro pazoopa. ['pammarndecknii pa3dop "cBepxy BHU3" 1 "CHU-
3y BBepX'". JIeBOCTOPOHHUI U IPaBOCTOPOHHUI BBIBOJ.
17. Ilocrdukcuas 3anuchk. GopmupoBaHre NOCTHUKCHON 3allMCH Ul BBIPAXKEHUN U JUIS
OIIEpaTOpOB.
18. IIpomexxyTrounbie hopMmel 3ammcu. YerBepku. ['eneparus koa.
19. Knaccuduxanus sizpikos CAIIP.
20. A3zpixu npoextupoBanust CAIIP (BXomHBIE U BBIXOIHEIE).
21. Onepanuu u TAIBI JaHHBIX. Kiacchl 00beKTOB. ATpHOYTEHI.
22. TTaketsr. [Iponexypst 1 QyHKITHH.
23. TunoBble CTPYKTYpHl ONMHMCAHUSI a0CTPAKTHBIX JAHHBIX (MAacCHB, CTEK, OU€pelb, JIBO-
WYHOE JIEPEBO).
24. TIporpaMMHpOBaHUE MaTEMaTHYECKUX CTPYKTYp (MaTpHIIbl U KOHEUHBIE Tpadbr).

©oN R
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25. Metoasl mporpaMMHON 00paOOTKH JaHHBIX, UCIONb3YS COBPEMEHHBIE MHCTPYMEH-
TaJBHBIC CPEJCTBA U TEXHOJIOTHU TIPOTPAMMHUPOBAHHS.
26. Utepauus u pexypcust. COpTUPOBKA U IMOKCK.

27. Broa-BbiBOJ naHHBIX. OO0paboTKa (haitios.

28. TexHONOTUU CTPYKTYPHOTO U 00BEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHUPOBAHHUSL.
29. KoHcTpynpoBaHue aOCTPaKTHBIX TUIIOB JJAHHBIX.
30. Mukancynsus JaHHBIX ¥ METOJI0B UX 00pabOTKH B Klaccax 0OBEKTOB.
31. Uepapxus kinaccoB. ba3oBbie U IPOU3BOIHBIC KIIACCHI.
32. IIpocToe 1 MHOKECTBEHHOE HaclienoBaHue. [leperpy3ka METOZOB U omnepaiuii oopa-
OOTKM JJaHHBIX B KJIaccaX 0OBEKTOB.

33. AGctpakTHbie kinaccel. [lonumopduas 06paboTka NaHHBIX.
34. Bupryanbnbie uHTEepdeiicel. [lapamMerpusanus THMOB JaHHBIX B Kiaccax U (QyHKIH-

AX.

35. Komnuisuus u penaktupoBanue cBsizeid. Bepudukanus u oTiaaka nporpaMMsl.
36. IIporpammuas noxkymeHTanus. Opranusanus quanora B CAIIP.
37. Bunsl quanora. CTaHAapThI MOJIB30BATEIHCKOTO UHTEpdeEiica.
38. MHCTpyMEeHTANIBHBIC CPEJICTBA Pa3padOTKH mporpammHoro obecnieuenus CAIIP.

39. ABromaruzanus pa3pabOTKU MPOTPAMMHBIX HPOEKTOB. METOIUKU HCIONIb30BAHUS
C++ st perieHust IPaKTUYECKUX 3a/1ay .

6.3. llIkaia oLeHOYHBIX CPEACTB

YpoBHU OCBOE-
HHSI KOMIIETEH-
197071

Kputepuu onieHnBanus

OneHouHsle cpen-
CTBa
(ko1-BO OayIOB)

[IponBunyTHII - IOJIHOE 3HAHUE YIeOHOTO MaTepralia U3 Pa3IMuHbIX TECTOBBIC 3aIaHUS
(75-100 GamtoB) | pa3aenoB AUCIMIUIAHBI, METOAUKH HCIOab30BaHuss C++ (30-40 6amoB);
«3aUTEHOY JUTSL PEIICHUS TPAKTHYECKHUX 3a71ad, KOMITETCHTHOCTHO-
- YMEHHE SICHO, IOTUYHO U TPAMOTHO HM3JIaraTh U3y4eH- | OPUEHTUPOBAHHBIE
HBI MaTepHaJ, MPOU3BOJIUTH COOCTBEHHBIC Pa3MBIIIIC- | 33 aHUS
HUS, IeTIaTh YMO3AKIIOUEeHHs U BBIBOJIBI C TOOABICHHEM (7-10 6amnoB);
KOMMEHTapHEB, OSICHEHN, 000CHOBaHUH; yMeTh pa3- BOTIPOCHI K 3a4eTy
pabaTbIBaTh KOMIIOHEHTHI alapaTHO-MPOrPaMMHBIX (38-50 6amnos);
KOMIUIEKCOB M 0a3 JaHHBIX, UCTIOJB3YS COBPEMEHHBIC
WHCTPYMEHTAILHBIE CPEJICTBA U TEXHOJIOTUU IIPOrpam-
MHUPOBaHUS
Ha stom ypoBHe oOydaromuiics crioco0eH TBOPUYECKH
MPUMEHSTh MOJIyYeHHBIC 3HAHUS TyTEM CaMOCTOSTENb-
HOTO KOHCTPYHWPOBAHHUS CITOCO0A JISATEITHHOCTH.
basosbrii - 3HAaHHUE€ OCHOBHBIX TEOPETUUECKUX U METOIAUYECKUX TECTOBLIC 3aJaHUs
(50-74 Ganna) MOJIOKEHUH TI0 U3YYEHHOMY MaTepHany U METOJI0B 00- (20-29 Gannos);
«3aYuYTCHO» pa6OTKI/I Pa3INYHBIX MATEPUAIIOB; KOMIICTCHTHOCTHO-
- 3Hanue knaccudukanuit OC, dynkuii u ceoiicts OC, | OPUCHTUPOBAHHBIC
ocHOBHBIX TToHsTHH OC. 3a/laHus
(5-8 6amoB);
Ha »Tom ypoBHE 00y4arOIIMMCs UCTTOJIB3YETCSI KOMOH- BOIIPOCHI K 3a4€Ty
HUPOBAHNE U3BECTHBIX IPUEMOB JEATEILHOCTH, IBPHU- (25-37 6annos);
CTHYECKOT'O MBIIIICHHSL.
[Toporossrii - IOBEPXHOCTHOE 3HaHNE OCHOBHBIX TUTIOB OC; TECTOBBIE 3aJaHUS
(35-49 6amnnoB) - MOBEPXHOCTHOE 3HaHUE Ha3HaYeHus U pyHkiwin OC; (14-19 6amnoB);
«3aUTEHOY KOMIIETEHTHOCTHO-
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Ha 3ToM ypoBHE 00Y4YaIOIINIACS CIIOCOOEH M0 TTaMSITH OPHUEHTHUPOBAHHBIC
BOCIIPOM3BOIUTE PaHee YCBOCHHYIO METOTUKY. 3aaHus
(3-6 6amna);

BOITPOCHI K 3a4€Ty
(18-24 6amna);

Huzkwit - He3HAHHUE TEPMHUHOJIOTHH TUCIUILINHBI, TPUOIH3U- TECTOBBIE 3aTaHUS
(TOTIOPOTOBBIA) TEJIBLHOE MPEJICTABIICHHUE O TIPEIMETe U METOIaX JTUCIIH- (0-13 6ammoB);
(KOMIIETeHIIMS HE | TUTMHBI, OTPHIBOYHOE, 0€3 JJOTHYECKON MOCTIeI0BaTEIb- | KOMIIETEHTHOCTHO-
copMHpOBaHa) | HOCTH M3JIOXKEHHE MH(POPMAIUH, KOCBEHHBIM 00pa3oM | OpUEHTHPOBAHHBIC
(menee 3aTparuBarolIel HEKOTOPBIC ACTICKTHI TPOTPAMMHOTO 3a/laHus

356am1oB) Marepuana. (0-4 6amna);

«HEC 3a4TCHO»

BOIIPOCHI K 3a4€Ty

( 0-17 6ammoB)

Bce KOMIUIEKTBI OLEHOYHBIX CPENICTB (KOHTPOIBHO-U3MEPUTEIBHBIX MAaTEPUAIOB), HEOO-
XOJUMBIX Ul OLIEHKU 3HAHWM, yMEHUI, HaBBIKOB U (WJIM) ONbITAa JESATEIbHOCTH, XapaKTepu3y-
IOIIHEe dTanbl (GOPMUPOBAHUS KOMIIETCHIIMI B MPOIECCEe OCBOSHHSI AUCIHUILTMHBI (MOMYIIS) TO-
JIpoOHO MpecTaBIeHBI B TOKyMeHTe «DOH/T OLIEHOYHBIX CPEJCTB TUCIHUILTHHBI (MOYJIS)».

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI

7.1 OcHOBHas1 JIUTEpPaTYypAa:

1. Kmyns, B. A. MoaenupoBaHie 3aMKHYTBIX CHCTEM aBTOMATHUYECKOTO YIIPABJICHUS :
yueOHoe mocobue Ut akajeMudeckoro Oakanaspuara / B. A. XKmyns. — 2-e u3z., ucnp. u A0m.
— M. : U3patensctBo FOpaiit, 2017. — 126 c.

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

2. MansBko, A. A. ®opmalibHbIC S3bIKH U KOMITWISATOPHI : y4eOHOE TTOcOOue Ui BY30B /
A. A. Manssko. — M. : U3narensctBo FOpaiit, 2017. — 429 c.

https://www.biblio-online.ru/book/B4D96654-71D5-4748-986D-66E8309C25E3

7.2 JlonoJiHMTEILHASL JIUTEPATYpA:

1. Ctpyxkun, H. I1. ba3bl nanHbix: nmpoektiupoBanue. [IpakTukym: ydeOHOE OCOOHE ISt
akanemuueckorodakanaspuata / H. I1. Ctpyxkun, B. B. 'oqun. — M.: U3gatensctBo IOpaiit,
2017.— 291 c.

https://www.biblio-online.ru/book/3CC6CD3E-3BE4-4591-8BE8-A8226 AB5E1D3

7.3 MeTtoanyeckue yKa3aHusl 0 OCBOEHUIO THCIUTLIHHBI
st caMoCTOSITENIbHON pabOThl 00YUarOIIUXCsl B KOMITBIOTEPHBIX Kilaccax Kadeapbl odecre-
YeHbl HEOTPAHWYCHHBIM JIOCTYIIOM K CETeBBIM pecypcam Internet, ydeOHO-MeTOAMYECKHE H
CIPaBOYHbBIE MaTepHaIbl pa3MerieHbl B cetn o azjpecy:
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/.

7.4 UndopmannoHnbie M HU(PPOBbIE TEXHOJIOTMHU (POrpaMMHOe olecrede-
HHe, COBpeMeHHbIe NpodeccHOHANbHBIE 0a3bl JAHHBIX U MHGOPMAIHOHHbIE
CIIPaBOYHbIE CUCTEMbI)

YyebHas gucumnavHa (mMoaynb) NpesycMaTpuBaeT OCBOEHME WHPOPMALMOHHBLIX U LMPPOBbLIX
TexHosorni. Peanmsauus undpoBbIxX TEXHOAOMMIA B 06pa3oBaTe/IbHOM MPOCTPAHCTBE ABASETCA O4HOMN U3
BaKHENLWMX Lenei obpasoBaHuUs, AatOLLe BO3MOMKHOCTb Pa3BMBaTb KOHKYPEHTOCMOCOOHbIE KayecTBa
0b6yyatoLLMXCA KaK byayLLMX BbICOKOKBAIMPULIMPOBAHHbIX CMELNaNNCTOB.
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https://www.biblio-online.ru/book/F1DE389D-4810-48F2-BDDF-5EDF38346927
https://www.biblio-online.ru/book/B4D96654-71D5-4748-986D-66E8309C25E3
https://www.biblio-online.ru/book/3CC6CD3E-3BE4-4591-8BE8-A8226AB5E1D3
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/

UmdpoBble TexHONOrMU MNpeaycmMaTpuMBaloT pa3BUTUE HaBblKOB 3GdEKTUBHOIO pelleHus 3agay
NpodeccnMoHanbHOro, COUMaNbHOIO, SIMYHOCTHOIO XapaKTepa C WMCMO/Ab30BaHMEM PasNYHbIX BUAOB
KOMMYHUKALMOHHbIX TexHonoruin. OcBoeHue undpPoBbIX TEXHOOTNIA B PpamMKax AaHHON AMCUUNAMHDI
(moayna) opueHTMpoBaHO Ha cnocobHocTb 6e3omnacHO W HaafexKawmm obpasom noayyYaTb AOCTyn,
ynpaBnaTb, MHTErPUPOBaATb, 0OMEHMBATLCA, OLEHNBATb U CO34aBaTb MHPOPMALMIO C NOMOLLLIO Lndpo-
BbIX YCTPOMCTB U CETEBbIX TEXHONOTMIA. PopMmmnpoBaHMe LUMPPOBON KOMMNETEHTHOCTU NpeanosaraeT pa-
60Ty C J@aHHbIMW, BNASEHMNE NHCTPYMEHTAMM A8 KOMMYHUKAUMUK.

7.4.1 DJ1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMBbI M 0a3bl TaHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024

No 6/1 (CeteBas siekTpoHHass OMOINOTEKA)

2. baza maHHbIX 3eKTpoHHBIX MHPOpMaoHHbIX pecypcoB @T'BHY ITHCXb (norosop
1o 00eCleYeHHI0 I0CTyIa K AMeKTpOoHHBIM HHpopMarmonHbM pecypcam GI'BHY ITHCXB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubimoreyHas cucrema «HarnmonaneHsiil 1 poBoil pecypc «PykoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Kooc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anekrponnoe m3narensctBo FOPAUTy (https://urait.ru/) (zoroBop Ha okasanue

YCIIYT 10 TPEO0CTaBICHUIO JOCTYyIa K oOpa3oBarenbHOi miathopme OO0 «DneKTpoHHOE H3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTEYHAsT crcTema «Bepruanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE MCIONIb30BaHKe pou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza manaeix HOB «HarmonansHas siekTpoHHas OGubsimorekay (https://rusneb.ru/)

(moroBop o noaximrodeHuu Kk HOb u npegocrasnennn noctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornaiieHue 0 COTPYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-MH(POPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT MOJIb30BATESIM YHUBEPCHTETA U3 YHCIIa MHBAIUIOB 110 3PEHUIO, CI1a00-
BUJIAIINX, WHBAINAOB JPYIHX KaTerOPHH C OTPaHUYEHHBIM JOCTYNOM K WH(opMmanuu, Jui,
UMEIOIUX TPYAHOCTU ¢ uTeHueM IutockonedatHoro tekcta TOI'BYK «Tam6oBckas obGnactHas
yHUBepcallbHasi HayuHas oubmuoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (cor:a-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UndopManioHHbIE CIIPABOYHbIE CHCTEMbI

1. CpaBounas npaBoBas cucreMa Koncynerantllimtoc (0roBop mocTaBKH, aanTaiud 1
conpoBoxkaeHUs 3k3eMIuIsipoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)

2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
T 110 compoBoXkaeHHO oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe NPo(eccHoHATbHBIE 0a3bl TaHHBIX

1. baza maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTENbHOM Mpo-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix Hayunoii snextponnoit 6ubnmorexkn eLIBRARY.RU — poccuiickuii un-
(dbopMalMOHHO-aHAIMTUYECKHUM MOpTai B 00JIaCTH HAYKH, TEXHOJIOIMH, MEAUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OtkpeiTeie naHHble DenepanbHON CIIY)KOBl TOCYIapCTBEHHOW CTaTHUCTHKHA -
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https://rucont.ru/
https://vernadsky-lib.ru/
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https://rosstat.gov.ru/opendatallpodeccuonanbabie

mun  http://www.is027000.ru/

0a3el  JaHHBIX.

3amura

nHpopma-

5. Ipodeccronanbubie 0a3pl JaHHBIX. DIEKTPOHHAs OMOTMOTEKa MaTEMaTHYECKHX
byukuuiihttps://dImf.nist.gov/

6. [IpodeccnonanpHbie 0a3pl JaHHBIX. MEXIyHApPOIHBIH HaydYHO-00pa30BaTEIbHbIN
caiir EqWorld http://eqworld.ipmnet.ru/indexr.htm

7.4.4. JInueH3noHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrie-

YE€HHUE, B TOM YHUCJI€ OTCYCCTBCHHOI'O ITPOU3BOACTBA

Ne| HaumeHnoBanue Pazpabot- Hocrtyn- Ccrika Ha EnuHbIi peecTp poccHiicKix PexBuzuthl
guk [10 HOCTh (- | mporpamm it OBM u B/] (mpu Hammanu) | moaTBepikIa-
(mpaBOOOMa- | HIEH3MOHHOE, FOIIETO JTOKY-
JIaTeITh) CBOOOIHO MeHTa (TIpu
pacmpoctpa- HAJINYHN)
HSEMOE)
1 Microsoft Microsoft | JIuneusuoH- - Junensus
Windows, Corporation HOE
ot 04.06.2015
Office Ne 65291651
Professional CPOK JICHCTBHSI:
OeccpodHo
2 | AwnHTHBHpYCHOE AO «JIabo- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/366574/ | Cy6nurien3u-
pOrpaMMHOE paropust HOe ?sphrase_id=415165 OHHBII1 J0T0-
obecrieueHne Kacmnepcko- Bop ¢ OO0
Kaspersky ro» «Codrekc» oT
Endpoint Security 24.10.2023 Ne
I OU3HECa (Poccns) 0/H, CpOK JIeii-
CTBHSL: C
22.11.2023 mo
22.11.2024
3 | MoiiO¢duc Cran- | OO0 «Ho- | Jlunensuon- | https://reestr.digital.gov.ru/reestr/301631/ Kontpakr ¢
JAPTHBIH - BbIe 00/1a4- HOE ?sphrase_id=2698444 000 «Py6u-
HBIE TEXHO- KOH»
OducHsIif maket JIOTHI»
JUTst paboTHI € J10- (Poccus) ot 24.04.2019
KYMEHTaMH Ne
U TIOYTOM 036410000081
9000012
(myoffice.ru) CpOK JIEHCTBUSL:
6eccpodHo
4 | OducHbrit naker AO «P7» | Jluuensuon- | https://reestr.digital.gov.ru/reestr/306668/ Kontpakr ¢
HOE ?sphrase_id=4435041 000 «Cop-

«P7-Odwuc»

TCKC»
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https://dlmf.nist.gov/
http://eqworld.ipmnet.ru/indexr.htm

(neckromnHast Bep-

ot 24.10.2023

cus) No
036410000082
3000007
CPOK JICHCTBHUSL:
6eccpodHo
OrnepannorHast 00O "ba- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/303262/ KonTtpakr ¢
cucteMa «AIBT 3aJIbT CBO- HOE ?sphrase_id=4435015 000 «Cop-
Obpa3zoBanue» | 6omHOE TIpO- TEKC»
rpaMMHOE
obecrede- ot 24.10.2023
Hue" Ne
036410000082
3000007
CPOK JICHCTBHUSL:
O6eccpodHo
IIporpammuas AO «An- | JIuuensuon- | https://reestr.digital.gov.ru/reestr/303350/ JInuen3noH-
cucTeMa Ui 00- | TUIUIaruaT» HOE ?sphrase_id=2698186 HBIA JOrOBOP C
Hapy>KEeHUS TeK- (Poccmst) AO «AnTHIIIA-
CTOBBIX 3aMCTBO- rHaT» OT
BaHMH B y4eOHBIX 23.05.2024 Ne
1 Hay4HBIX pabo- 8151, cpoxk
Tax «AHTHILIATHAT JIEHCTBUSA: C
BY3» 23.05.2024 no
(https://docs.antipl 22.05.2025
agiaus.ru)
Acrobat Reader Adobe CBobonHO - -
Systems pacmpoctpa-
- IPOCMOTD JIOKY- HsIEMOe
MmeHToB PDF,
Djvu
Foxit Reader Foxit CB0060IHO - -
Corporation | pacmpocrtpa-
- IPOCMOTP JOKY- HSEMOE

menToB PDF,
Djvu

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEP-

AN

http://ru.wikipedia.org/wiki
http://physics.herzen.spb.ru/library/01/01/nm_labs/
http://www.vargin.mephi.ru/book_pc_chisl.html

HED»

CDTOwiki: 6a3a 3nanuii mo nudposoit Tpanchopmarnuu https://cdto.wiki/
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https://ru.wikipedia.org/wiki/Adobe_Systems
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

7.4.6. Ilu¢poBble MHCTPYMEHTBI, IPUMEHsieMble B 00pa30BaTeJIbHOM IPO-

NN E

CepBHUC COBMECTHOM
http://www.trello.com

mecce

LMS-miardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunbie cepBuckl: Snnekc./Juck, O6mako Mail.ru
Cepsucol onpocos: Suaekc @opmsl, MyQuiz
Cepsucsl Buaeocssi3u: Sunekc tenemoct, Webinar.ru

paboThl Hax MpOEKTaMH  JIJIs

HEOOJIBIINX Trello

rpymn

7.4.7. lndpoBble TEXHOJOTMH, IPUMeHsIeMble IPH U3yYeHUH TUCHTUTIIMHBI

Neo | [udposeie Texnonorun | Buasl yueOHO# paboThI, BBITION- | DopMuUpyembIe
HSIEMBbIC C TPUMEHECHUEM TUPPO- | KOMIICTCHIIUU
BOW TEXHOJIOTUU
1. | O6maunsie TexHojorun | Jlekiuu VK-1, [IK-1
[IpakTuueckue 3aHATHS
(JTabopaTtopHbIe pabOTHI)
2. | bonbline nanHbie Jlekuun VYK-1, [IK-1
[IpakTrueckue 3aHATHS
(JTaboparopHbIe pabOTHI)
3. | Texunonoruu Jlexuu VK-1, [IK-1
0ecrpoBOHOM CBS3U [IpakTuueckue 3aHATHS
(JTabopaTtopHbIe pabOTHI)
4. | Hosrle Jlekuun VYK-1, [IK-1
MIPOU3BOJICTBEHHBIC [MpakTudeckue 3aHATHS
TEXHOJIOTUU (JTabopaTopHble pabOThI)

8. MarepuajibHO-TEXHUYECKOEe O0ecnevYeHne QU CIUIIIHHbI

YyeOHas ayauropus

JUISL IPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO THIIa

(r. MuuypuHCk, yi. UaTep-
HaruoHanbHast, 7oM Ne 101,
1/103)

1. [Ipoektop Acer X1261P (nV 3D)
DLP 2700LUMENS (unB. Ne
2101045353);

2. Okpan Draper Luma NTSC (3:4)
305/120" pyyHOU, HACTEHHO-
notonouHbIil (MHB. Ne 2101065491)
3. Hoytoyk Lenovo IdeaPad V580c
(naB.Ne21013400405)

4. HaGops! AeMOHCTPAITHOHHOTO
000pyI0BaHMs U Y4eOHO-HATIS AHBIX
nocoOui.

1. Microsoft Windows 7 (j1u-
mensus ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2010 (ym-
rier3ust oT 04.06.2015 Ne
65291658, 6eccpodHO).

YuebHas ayauTopus JIst
MPOBEJICHUS 3aHATUN CEMHU-
HapCKOI0 TUIA, KyPCOBOTO
MPOEKTUPOBAHUS (BBITION-
HEHUS KYPCOBBIX padoT),
TPYMIIOBBIX U HHIUBUTY-
QIBHBIX KOHCYJIbTAIIUH, TE-
KYIIIEr0 KOHTPOJIS U IIPO-
MEXYTOYHOU aTTecTalluu
(KOMITBIOTEPHBIHN K1ace)

(r. MuaypuHck, yi. MUatep-
HaloHanbHas, 1. 101 -

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

2. Kommstotep C-700 (unB. Ne
1101045328)

3. Konmentparop ceteBoii (MHB. Ne
2101061671)

4. Kommetorep P-233 (unB. Ne
2101041453, 2101041454,
2101041455, 2101041456,

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

2. Microsoft Office 2003 (ym-
nensus ot 04.06.2015 Ne
65291658, 6eccpovHO).

3. Project Expert 7 (zoroBop
or 18.12.2012 Ne 0354/111-
06).

4. Audit Expert 4 Professional
(moroBopor 18.12.2012 Ne
0354/111-06).
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1/114)

2101041457, 2101041458,
2101041459, 2101041460,
2101041461)

5. Cucremnsiit kommiekT: [Iponec-
cop Intel Original LGA 1155 Celeron
G 1610 OEM (2.6/2 Mb), monurop
20” Asus As MS202D , maTepuHCcKas
m1ata Asus, BEHTWIATOD, aMsITh,
JKECTKUH TUCK, KOPITYC, KIaBHATypa,
MbIIb (MHB. Ne 21013400425,
21013400446, 21013400453,
21013400454, 21013400481,
21013400480, 21013400455,
21013400482, 21013400505)
KomnbroTepHas TEXHUKA TOJKITIOYE-
Ha K ceTH «MHTepHET» U obecrieueHa
noctynoM k OMOC yHuBepcurera.

5. Statistica Base 6 (moroso-
pot 12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, xon-
TpaktoT 25.04.2016
Ne(364100000816000014,
OeccpovHo;

Statistica Ultimate, konTpak-
tot 05.05.2017
Ne(364100000817000006;
Statistica Ultimate, konTpak-
tor 07.05.2018
Ne(364100000818000014).
7. Cucrema KoncynpTant
ILnroc, norosop ot
10.03.2017 Ne
7844/13900/9C;

Cucrema Koncynprant [liroc,
nmoroBop ot 20.02.2018 Ne
9012 /13900/2C;

Cucrema Koncynprant [liroc,
nmoroBop ot 01.11.2018 Ne
9447/13900/3C;

Cucrema Koncynsrant [lmroc,
JoroBOp OT 26.02.2019 Ne
9662/13900/3C.

8. DIEKTPOHHBIN EPHOaUYE-
CKUM cripaBo4HUK «CHcTeMa
I'APAHT», norosop ot
27.12.2016 Ne 154-01/17,
OneKTpOHHBIN TIepruoIuye-
CKUM crnpaBoYHUK «CHrcTeMa
T'APAHT», norosop ot
09.01.2018 Ne 194-
01/2018CJ1; DnexkTpoHHBIH
MEPUOANYECKUN CIIPABOYHUK
«Cucrema 'APAHT», noro-
Bop ot 02.07.2018 Ne 194-
02/2018C/I.

9. Ilporpamms! nnst 9BM n
0a3bl nanueix 1C: bubnnore-
ka [TPOD (cybnuiieH3noH-
HBI Jorosop ot 19.05.2017
Ne [TPKT-14698)

10. IIporpammel gis 9BM u
6a3b1 nansbIX 1C: Mysei
(cyONMIIeH3MOHHEIH IOTOBOP
ot 19.05.2017 Ne ITPKT-
14699)

[lomemienue it caMmocTos-
TEJNBbHON PabOTHI

(r. MuuypuHCk, yin. Uatep-
HaloHayibHas, 1. 101 -
1/115)

1. Kommetotep Celeron E3500 (uns.
Ne2101045275)
2. Kommetorep Celeron E3500 (uHB.
Ne2101045276)
3. Komnerotep Celeron E3500 (uHB.
Ne2101045277)
4. Kommetotep Celeron E3500 (uns.
Ne2101045278)

1. Microsoft Windows XP
(mmuensus ot 31.12.2013 Ne
49413124, 6eccpodHo).

2. Microsoft Office 2003 (yiu-
nen3us ot 04.06.2015 Ne
65291658, 6eccpouHoO).

3. Project Expert 7 (morosop
ot 18.12.2012 Ne 0354/111-
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5. Kommnsrotep Celeron E3500 (unB.
Ne2101045279)
6. Komnberotep Celeron E3500 (uHB.
Ne2101045280)
7. Kommerotep Celeron E3500 (uHB.
Ne2101045281)
8. Komnberotep Celeron E3500 (uHB.

06).

4. Audit Expert 4 Professional
(morosopor 18.12.2012 Ne
0354/111-06).

5. Statistica Base 6 (moroso-
pot 12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, kon-

Ne2101045274) tpaktot 25.04.2016

KowmmproTepras texauka moakmode- | Ne0364100000816000014,

Ha K ceTH «MHTepHEeT» U obecreueHa | OeccpovHoO;

noctynioM k QUOC yHuBepcuTera. Statistica Ultimate, konTtpak-
tor 05.05.2017

Ne0364100000817000006;
Statistica Ultimate, konTpak-
tor 07.05.2018
Ne0364100000818000014).
7. IIporpammHoe obecneue-
Hue «AHTtumiaruat. BY3»
(JTUIICH3UOHHBIH JOTOBOP OT
21.03.2018 Nel93, 6eccpou-
HO; J'H/IHCHE}I/IOHHI)II\/'I J0roBop
ot 10.05.2018 Nel93-1, Gec-
CpPOYHO).

8. MudopmanmroHHo-
oOpa3oBarenbHast MporpaMma
«PocmeTomy (moroBop ot
17.07.2018 Ne 2135).

Pabouast mporpaMma TUCHUILTMHBI COCTaBIIEHAa B COOTBETCTBUU ¢ TpedoBanusimu OI'OC
BO — OakanaBpuar no HampasieHuto noaroroBku 09.03.01 MudopmaTrka u BbIYUCIUTENbHAS
TEXHMKA, YTBEPKICHHOIo nprkazoM MunobpHayku P® ot 19.09.2017r. Ne 929.

Astopsr.podeccop kadenps! «MareMaTHKH, GU3UKU U HH(OOPMALIMOHHBIX TEXHOJIOTUI»
byrenkoA.H.

Cr. npenonasarens kadenpsl marematuku, puzuku u UT Kamuaun C.O.

Peniensent — 3aBeayromuit kadeapoit cTangapTU3ANK, METPOJIOTHH U TEXHUYIECKOTO
cepBHca, K.T.H., JOIIEHT XaryHueB B.B.

Pabouas nmporpamma paspaboTtana B coorBeTcTBHH ¢ TpeboBanusimu @I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acejaHuM Kadeapbl MaTeMaTHKH, GU3UKU U UHDOPMAIIMOH-
HbIX TexHosioruii.ITporokon Ne 7 ot «26» mapta 2019 r.
[TporpammMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOINYECKON KOMUCCUU UHIKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 22 anpens 2019 r.
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[Tporpamma yTBepkaeHa PernieHneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IPO-
tokoJ Ne§ ot 25 anpens 2019 rona.

[TporpaMmMa IOTIOTHEHA W PAaCCMOTPEHA Ha 3aceqaHuu Kadeapbl MaTeMaTUKH, PU3UKUA U
nHpopmanmoHHbIX TexHoJaorui. [IpoTokon Ne 8 ot «8» ampesnst 2020 .

JononHeHHas mporpamma pacCMOTpeHa Ha 3acelaHui y4eOHO-METOIMYECKOU KOMUCCUU
nwxeHepHoro uHcTUTYTa ®I'BOY BO Muuypunckuii I'AY, npotokos Ne 9 ot 13 anpeins 2020
T.

[IporpamMma yTBepkaeHa PemenneM yueOHO-METOIMUYECKOTO COBETa YHUBEpCUTETa MPOTOKOI Ne§ ot 23
anpens 2020 rona.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceJaHUM KadeIpbl MaTeMaTHKH, GU3NKU U UH(OPMAIHOH-
HbIX TexHoJiorul. [IpoTokon Ne 10 ot «09» mapta 2021 r.

ITporpaMma paccMoTpeHa Ha 3ace€JaHUH Y4eOHO-METOANYECKON KOMUCCUU HHKEHEPHOTO
uHcturyra ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 9 ot 05 anpens 2021 r.
[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOIUYECKOTO COBETa YHHBEPCHTETA MPOTOKOII
No8 ot 22 anpens 2021 roaa.

[Tporpamma nepepaboTaHa u 10MoIHEHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO.

[TporpammMa paccMOTpeHa Ha 3aceJaHuH KadeIpbl MaTeMaTHKH, GU3UKU U WHPOPMALINOH-
HbIX TexHoJiorui. [IpoTokon Ne 10 ot «10» urons 2021 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANUYECKONH KOMUCCUU HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 11 ot 15 urons 2021 r.
[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA HMPOTOKOII
Nel2 or 30 urons 2021 rona.

[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.

[TporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKU, pU3HKU U MHPOpPMAaIOH-
HBIX TexHoJIoTHi. [IpoTokon Ne 8 ot «12» anpensa 2022 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU NHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepkaeHa PermenneM yueOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IPO-
Tokoa Ne§ ot 21 anpens 2022 rona.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.

[TporpaMmma paccmMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKU, pU3HKU U MHPOpPMAIOH-
HbIX TexHoJoruil. Ne 6 ot «14» mast 2024 r.

[TporpaMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOAMYECKONH KOMUCCUU NHKEHEPHOTO
uHctutyta ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 9 ot 20 mas 2024 r.

[Tporpamma yTBepkaeHa PermienneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IPO-
Tok0a NeNe 09 ot 23 mas 2024 roxa.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTHKH, (GU3UKU U HHPOPMAIIMOHHBIX TEXHO-
JIOTUH
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