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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 obecriedenust CAIIP, TexHONOTHi CTPYKTYpHOTO U 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPaM-
MHUPOBaHUs, TEOPETUUECKUX OCHOB U METO/I0B Pa3pabOTKHU TPaHCIIATOPOB ¢ s13b1k0B 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»,
YTBEPKICHHBIN IPUKa30M MUHHCTEPCTBA TPpyAa U COLUanbHOM 3ammThl Poccuiickon Pe-
neparuu ot 5 okTs0pst 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 JUCHUIUINHA (MOYyJb) «JIMHTBUCTHYECKOE U TPOrpaMMHOE 00ecrieueHre
CAIIP» sBisieTcss MTUCUMIUIMHOW TIO BeIOOpY BapuaTuBHOM uactu biioka 1. JQuctumnmuael (Mo-
aymn)(b1.B.JIB.01.01).

Jlnist ocBOeHUS TUCHUIUIMHEI «JIMHTrBUCTHYECKOe 1 TporpaMMHoe obecrieuenne CAIIP»
oOyuaromuecs: UCIOIb3YIOT 3HAHUS, YMEHUS, HABBIKH, C(HOPMUPOBAHHBIE B XOJ€ U3YUCHHS JTUC-
mumuH: «Mabopmatukay, «MHPopMannoHHbIe TEXHOIOTUNY, «[IporpammupoBanuey, «Komrb-
I0TepHast rpaduxa.

TecHo B3auMOCBsI3aHbl C TAKUMHU IUCHUIUIMHAMY, KakK:«ba3bl JaHHBIX», «ABTOMaTHU3UPO-
BaHHOE IPOEKTUPOBAHKE JeTael nu MauH~, «MoaeInpoBaHre TEXHOJOTHYECKUX IIPOLIECCOB U
IIPOU3BOJICTBY». 3HAHUS, YMEHUSI U HaBBIKU, IPUOOPETEHHbIE MPU U3YUYEHUHU JAUCLHUILUIMHBI (MO-
nynsi) «JIuarsuctrudeckoe u nporpaMmmuoe ooecriederrie CAIIPY HEOOXOAMMBI [UTs IPOXOXKICHUST
MIPOU3BOJICTBEHHON MPEAUIIIIOMHON MPAaKTUKHU, 3alllUThl BBITYCKHON KBalu(UKAIlMOHHOW pa-
0OTHI.

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 aelicTBus - OnpezeneHue nepeyHs HEOOXOIUMOM JJIsl CO3/IaHUsI MHCTPYMEH-

TaJbHBIX CPEICTB MPOrPaMMHUPOBAHUS TEXHUYECKON NokymeHTanuu; OcBoeHHEe HEOOXOIUMOMN
JUISL CO3JaHMSI MHCTPYMEHTAIBHBIX CPEACTB NPOTrPAMMUPOBAHMS TEXHMUUECKON NOKYMEHTAlUU;
Pa3paboTka nCXOAHOTO KO/ ¥ co37aHne OMHApHBIX (aiijIoB MPOrpaMMHOTO 00eCTIeYeHHs CO3/1a-
BaE€MbIX MHCTPYMEHTAJIbHBIX CPEJICTB MpOrpaMMHpoBaHus; TecTupoBaHre MPOorpaMMHOro obec-
NIEYEHUS CO3aBaEMbIX MHCTPYMEHTAJIbHBIX CPEACTB IPOrPAMMHUPOBAHMS.
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 MPaKTUKK HAMPaBJIeHO Ha (OPMUPOBAHNE YHUBEPCATBHBIX M 00mIepodeccro-
HaJIbHBIX KOMIICTCHIIN:



VYK-1. CriocobeH ocymecTBIATh MOUCK, KPUTUUECKHUI aHAJIW3 U CUHTE3 HH(POPMAIIUH, TTPH-

MEHSATH CUCTEMHBIN nmoaxon Ajid pCuICHHA MOCTAaBJICHHBIX 3a4a4

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

0a3 AAaHHBIX, UCIIOJIE3YS COBPCMCHHBIC HHCTPYMCHTAJIBHBIC CPCACTBA U TCXHOJIOTMHU ITPOTrpaMMH-

poBaHus;

[1K-2. CriocobeH 0600CHOBBIBAaTh IPUHUMAEMbIE TIPOCKTHBIE PEIICHHSI, OCYIIECTBIIATH MO~
CTaHOBKY M BBIIIOJHATH SKCIEPUMEHTHI 110 ITPOBEPKE UX KOPPEKTHOCTH U (P (EKTHUBHOCTH.

Kox n Kon 1 HaumeHoBa- Kpurepuu oneHuBanus pe3ynbTaToB 00ydeHUs
HalMEHO- HUE MHAMKATOpa
BaHUE JOCTHIKEHUS YHU- HU3KHH (I0TIOpO- IIOPOTOBBII1 0a30BbIii IIPOJBUHYTHII
YHHBEp- BEPCAJIbHBIX KOM- TOBBIH, KOMIIE-
calbHOU TIEeTeHIUI TeHuus He chop-
KOMIIETEH- MHpPOBaHA)
81201
YK-1. WNA-1yk.1 — Anamua- | He moxer ananu- | Ciabo aHamu3u- Xopouio aHanu- OTJIMYHO aHATIU3U-
CnocobeH | 3upyerT 3ajady, Bbl- | 3UpOBaTh 3a4ady, | pyeT 3aiady, Bel- | 3UPYET 3aj1auy, pyeT 3azady, BbLiE-
OCyIIEeCTB- | Aenss ee 0a30BbIe BBIJIEIIsIs ee 0a30- | jensisi ee 0a30BbIe | BBIAENss ee 6a30- | Jyisisi ee Ga3oBbIE CO-
JIATh 110- COCTaBJIAIONIHE, BbI€ COCTaBIISIO- COCTaBIIAIONINE, BbIE€ COCTaBJISAIO- CTaBIIAIOIINE, OT-
UCK, KPU- | OCYIIECTBIISIET Je- ue, He ocy- c1abo OCyIIEeCTB- | IKe, XOPOILO JIMYHO OCYILIECTB-
TUYECKUH | KOMITO3HIIHMIO 3a- LIECTBIISIET Jie- JISeT JIEKOMIIO3U- | OCYIIECTBISET Jie- | JIeT JeKOMIIO3H-
aHaNN3 U Ta4n KOMITO3HIIMIO 3a- | IIHIO 3a/1a91 KOMITO3HLIMIO 3a- | IIMIO 3a/1a91
CHHTE3 Ja4n Jaun
nadopma- | U-2yx.1 —Haxogur | He MokeT Haxo- He nocratouno HocrtaTouHo VYcnemno HaxoauT
LUK, IPU- | U KPUTUYCCKH aHa- | OWUTHh U KPUTHYE- | YETKO HAXOOWT M | OBICTPO HaXOAWT | M KPUTHUYCCKHU aHA-
MEHSATh m3upyet uHpop- CKHU aHAJIHU3HUPO- KPUTUYECKH aHa- | U KPUTUYECKU n3upyet uHpop-
CUCTEM- Mallyio, HeoOX0aM- | BaTh HHOpPMa- nu3upyet UHGOp- | aHANM3UPYET MH- | MalHio, HE0OXO0H-
HBIA IIOJ- | MYIO JiJIsl pelIeHHs | LU0, HEOOXO0/1u- MaIuo, Heo6xo- (dbopmanuio, He00- | MyFO JJIsl pELIeHUsI
X0 TS IIOCTaBJIEHHOH 3a- MYIO JUIS pelie- JUMYIO JJIS pelle- | XOAUMYIO JUIs pe- | IOCTaBJIEHHOH 3a-
pelIeHust | gau. HUSI TIOCTaBJICH- HUS TIOCTaBJICH- IIEHUS TTOCTaB- JIa9H.
IIOCTaB- HOMH 3aiaym. HOM 3aa4u. JICHHOM 3aJ1auH.
JICHHBIX WJI-3yx1 — Pac- He moxer pac- Crnabo paccMar- JocraTouno VYcnemHo paccmar-
3azad. CMaTpHBaeT BO3- CMOTpPETH BO3- pHBaEeT BO3MOX- ObICTPO paccMar- | pUBaeT BO3MOXK-

MOYKHBIE BApUAHTBI
pelleHus 3aauu,
OLICHUBAsI UX JI0-
CTOMHCTBA U HEIO-

MOJKHBIC Bapu-
AHTBI PCIICHUA
3aJa4u U OUCHUTh
HUX JOCTOMHCTBA U

HBIC BapUAHTEHI
peuieHus 3a1a4m,
YTOOBI OLIEHUTH
HX JJOCTOMHCTBA U

pHBacT BO3MOXK-
Hbl€ BapUaHThI
peleHus 3a1a4u,
YETKO OIIEHUBas

HBIE BaApUAHTHI pe-
IIEHUS 3a7a4H,
OLICHUBAS UX JI0-
CTOMHCTBA M HEIO-

CTaTKH. HEJJOCTaTKH. HEJIOCTATKH. UX JIOCTOMHCTBA U | CTaTKH.
HEJIOCTaTKH.

U-4ykq — 'pa- He moxer rpa- He nocratouno Hocrtarouno rpa- | O4eHb rpaMOTHO,

MOTHO, JIOTUYHO, MOTHO, JJOTUYHO, | TPaMOTHO, JIO- MOTHO, JJOTUYHO, | JIOTHYHO, apIyMeH-

apryMEHTHPOBaHO apryMEHTHPOBAHO | TMYHO, apI'yMEH- | apryMEHTHPOBAaHO | THPOBaHO (OpPMH-

¢dopmupyer cob- copMupoBaTh THUPOBaHO GOpMHU- | dopMupyeT cod- | pyeT COOCTBEHHBIE

CTBEHHBIE CyXJIe- COOCTBEHHBIE pyeT coOcTBeH- CTBEHHBIE CYXKJE- | CY)KACHHS U

HUs ¥ olleHKU. OT- | cyxIeHus u HbBIE CYXKJICHUS U | HHUS U OL[CHKU. oleHKH. BricTpo

n4gaeT GakTel OT
MHEHUH, UHTepIpe-
Talui, OLICHOK U
T.1. B paccyxie-
HUSIX APYTUX
YYaCTHUKOB Jesl-
TENbHOCTU

oneHku. He otnu-
4aeT (akTHl OT
MHEHUH, UHTEp-
TpeTanui, ore-
HOK U T.[I. B pac-
CYXIEHUSIX ApY-
TUX YYaCTHHKOB
JESTEIIBHOCTH

onenkn. Cimabdo
oTam4aeT (HaKThl
OT MHEHUH, WH-
TeppeTanuii,
OLICHOK U T.II. B
paccykKaeHHsIX
JIPYTUX y4acTHH-
KOB JIeSITEJIbHOCTH

Xopo1io oTiu-
gaeT (akTHl OT
MHEHUH, UHTEp-
TpeTanui, ore-
HOK H T.[I. B pac-
CYXIEHUSIX ApY-
TUX YYaCTHHKOB
JeSITeIbHOCTU

oTiI4aeT (HhaKThl
OT MHEHUH, UHTEP-
MpeTanun, olleHOK
U T.J. B paccyxnie-
HUSIX APYTHX
Y4aCTHHUKOB Jes-
TEIbHOCTU




I/II[-SyK.l — Onpe—
JCIICT U OLICHU-
BaCT MOCJIICACTBUA
BO3MOXHBIX pEIIe-

He moxer onpe-
JeTTUTh U OLICHUTH
MTOCTICICTBHS BO3-
MOJKHBIX pere-

Cnabo ompene-
JISIET ¥ OI[EHUBAET
MTOCIIEACTBHUS BO3-
MOXHBIX pelie-

Xopor1o onpene-
JSIET ¥ OIICHUBACT
MTOCTICICTBHSI BO3-
MOJKHBIX pere-

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

HUN 3a1a4U. HUH 3a1a4U. HUH 3a1a9U. HUM 3a1a4U. 3a7a4H.
IK-1. W-1nk-1 — 3HaeT He 3naer cucremy | Cnabo 3HaeT cu- Xopomuio 3HaeT OTIMYHO 3HAET CU-
CrocoOeH | cuCTeMy METOZIOB M | METOJIOB U CIIOCO- | CTEMY METOJIOB U | CHCTEMY METOJIOB | CTEMY METOJIOB U
pa3paba- croco0oB coopa u 00B cOopa 1 aHa- | crmocoOoB cOopa U | U crmocoOoB cOopa | crmocoOoB coopa u
THIBAaTh aHaJu3a KOMIIO- JTU3a KOMIIOHEHTHI | aHaJu3a KOMIIO- Y aHaJIM3a KOMIIO- | aHajau3a KOMIIO-
KOMIIO- HEHTEHI allllapaTHO- | ammapaTHO-TIPO- HEHTHI arma- HEHTEHI allma- HEHTEHI almnapaTHO-
HEHTEHI all- | MPOrPaMMHBIX KOM- | TPAMMHBIX KOM- paTHO-TIpOTpaMM- | PaTHO-TIPOTPaMM- | IIPOTPaMMHBIX
mapaTHO- | IDICKCOB M 0a3 IaH- | IUIEKCOB U 0a3 HBIX KOMIUIEKCOB | HBIX KOMIDICKCOB | KOMIUIEKCOB U 0a3
po- HBIX JAHHBIX n 0a3 TaHHBIX u 06a3 JaHHBIX JTAaHHBIX
TpaMMHBIX
kommiek- | UA-2mk-1 —ymeer He ymeer ocy- Crnabo ymeer ocy- | Xopomo ymeer B coBepiieHcTBe
COB 1 Gaz | OCYLIECTBIATH cOOp | IIECTBIATH COOP M | LWIECTBIIATH COOP M | OCYILECTBIAT yMeEeT OCYIIEeCTB-
JAHHBIX, 1 aHaJIM3 UCXOAHBIX | aHAIW3 UCXONHBIX | aHaJN3 UCXOIHBIX | cOOp W aHaH3 Hc- | JIATH cOOp U aHa-
ucronp3ys | AAHHBIX JUIS paspa- JaHHBIX UL pa3- JaHHBIX JUIA pa3- XOJHBIX JAHHBIX JIA3 UCXOHBIX
COBpEMEH- OOTKH KOMITOHECH- PpaboOTKK KOMIIO- pabOTKK KOMIIO- JUTS pa3paboTKu JAHHBIX JIJIS pa3pa-
HBIE UH- TOB alrapaTHO- HCHTOB arima- HCHTOB aIira- KOMIIOHCHTOB all- 6OTKI/I KOMIIOHCH-
cTpymen- | TPOTPAMMHBIX KOM- | PAaTHO-NIPOrPaMM- | PaTHO-TPOTPaMM- | MapaTHO-Tpo- TOB aInapaTHoO-
TalbHBIE IIJICKCOB U 6a3 JaH- HbIX KOMIIJICKCOB HbIX KOMIIJICKCOB TpaMMHBIX KOM- IIPOTrpaMMHBIX
cpencrsa | HBIX, HCTIOIB3YS CO- | M 0a3 maHHEIX, Hc- | U 0a3 JaHHBIX, UC- | TUICKCOB U 0a3 KOMILIICKCOB U 0a3
1 TEXHO- BpPEMCHHBIC MH- TIOJIB3YsI COBpe- TIOJIB3YSI COBpE- JNAHHBIX, HCTIONb- | JaHHBIX, UCIIOJb-
TIOTHH CTPYMCHTAJbHBIC MEHHBIC HHCTPY- | MCHHBIC HHCTPY- | 3ys COBPEMEHHEIC | 3ys COBPEMCHHBIC
nporpam- | CPE/CTBA M TEXHO- | MCHTAJIbHBIC MEHTAaJbHEIC HHCTPYMEHTAJIh- HHCTPYMEHTAJIb-
MHpOBa- JIOTHH TIPOTPAMMH- | CPEACTBA U TeX- CpEICTBa U TEX- HBIC CPEICTBA U HBIE CPE/ICTBA H
HUS pOBaHUA HOJIOTUH TIPO- HOJIOTHUH TIPO- TECXHOJIOTHUHU TTIPO- TEXHOJIOI'U PO~
TpaMMHUPOBaHHS rPaMMUPOBAHUSA IpaMMHUPOBaHUSA IPaMMUPOBAHUA
W-3nk-1 — Baageer | He Bmageer mero- | Ciabo BiameeT Xopoio Brageer | B coBepiieHcTse
MeTOIUKON coopa u | nuKoi cobopa u METOJIMKON cOopa | METOJMKOI cOopa | BIaJeeT METOIU-
aHaJM3a KOMIIOHEH- | aHaJIn3a KOMIIO- Y aHaJM3a KOMIIO- | M aHaJlu3a KOMITO- | KOif cOopa u aHa-
TOB aImMapaTHO- HEHTOB ara- HEHTOB arla- HEHTOB ara- JI3a KOMIOHEHTOB
MIPOTPAaMMHEIX KOM- | paTHO-TIPOTpaMM- | PaTHO-TIPOTPaMM- | paTHO-TIPOTpaMM- | amIiapaTHO-IIPO-
IUTEKCOB ¥ 0a3 JaH- | HBIX KOMIDIEKCOB | HBIX KOMIUICKCOB | HBIX KOMIDIEKCOB | TPaMMHBIX KOM-
HBIX, UCTIONB3YS CO- | M 0a3 JaHHBIX, UC- | ¥ 0a3 NaHHBIX, Mc- | U 0a3 JaHHBIX, HC- | TUICKCOB U 0a3 JaH-
BpPEMCHHBIC MH- TTOJIB3YsI COBpe- TOJIB3YsI COBpE- MTOJIB3YsI COBpe- HBIX, UCTIONB3YS
CTpYMEHTAJILHBIE MEHHEIE HHCTPY- MEHHBIE HHCTPY- MEHHEIE HHCTPY- COBPEMEHHBIE MH-
CpeaACTBa U TEXHO- MCHTAJIbHbIC MCHTAJIbHBIC MCHTAaJIbHBIC CTPYMCHTAJIbHBIC
JIOTUH TTpOrpaMMu- Cp€acTBa U TCX- Cp€aCTBa U TEX- Cp€acTBa U TCX- Cp€acTBa U TEXHO-
POBaHUA HOJIOTHUH TIPO- HOJIOTHUH IIPO- HOJIOTHH TIPO- JIOTHUHX TTpOorpaMMH-
TpaMMHUPOBaHUSA IrPaMMHUPOBAHUSA TpaMMHPOBaHUsA poBaHus
MK-2. MAO-1MNK-2 — 3HaeT He 3HaeT cno- Cnabo 3HaerT cno- Xopouwo 3HaeT OTnnYHO 3HaeT
cnocobeH | cnocobbl oNTUMK- cobbl onTUmU3a- cobbl onTmm3a- | cnocobbl ONTUMK- | cnocobbl oNTUMK-
060cHO- 3aumu nporpamm; LUuW Nporpamm; UuM Nporpamm; | 3auuu Nporpamm; | 3auMu Nporpamm;
BbIBATb NPUHLMMbI U BUAbI NPUHLMMBI U NPUHUUNBI U NPUHLMMBI U NPUHUMMBI U BUAbI
NpUHUMa- OTN1aKu npo- BUAbI OTNALKU BUAb! OTNAAKM BUAbI OTNALKM OT/1aKu npo-
emble rpammHoro obec- NpPorpammHoro nporpammHoro NpPOrpammHoro rpammHoro obec-
NpPOoeKT- neyeHUA; MeToAbl obecneyeHus; obecneyeHus; obecneyeHuns; neyeHnA; meToAbl
Hble pe- OLLEHKM KayecTsa MeTOo/Abl OLEHKM MeToAb! OLEeHKM MeTOoAbl OLEHKM OLIeHKM KayecTBa
weHusa, nporpamm; meTo- KayecTBa npo- KayecTBa npo- KayecTBa npo- nporpamm; meTo-
OCYLLEeCTB- | AMKM NOCTAHOBKM | rpaMm; METOAMKK | FPaMM; METOAMKMN | rPaMMm; METOAMKU | [AUKM NOCTaHOBKM
NATb no- 3KCMEepPUMEHTOB. MOCTAaHOBKM 3KC- MOCTaHOBKM 3KC- MOCTAHOBKM 3KC- 3KCMEePUMEHTOB.
CTaHOBKY NepvMeHTOB. NepuMeHTOB. NepvMeHTOB.




1 BbINOA- NA-2nk-2 — ymeet He ymeeT o60c- Cnabo ymeet Xopowo ymeet B coBeplueHcTBe
HATb 3KC- obocHoBbIBaTb HOBbIBaTb NPUHU- obocHOBbIBaTH 060cHOBbIBaTHL ymeeT 060CHOBbI-
nepw- NpUHUMaemble MaeMble NPoeKT- NpYHUMaemble NpUHUMaemble BaTb NPMHUMae-

MEeHTbI N0 | NPOEKTHble peLue- Hble pelleHus; NPOEKTHbIe pelle- | NPOEeKTHble pelue- Mble NPOeKTHbIe
npoBepke HWA; BbINONHATb BbINO/IHATb 3KC- HWA; BbINOMHATD HWA; BbINONHATb pelueHuns; BbINoa-
nX Kop- 3KCNepuMMeHTbl No nepuMeHTbl No 3KCNepUMeHTHI 3KCNepUMEHTbI HATb 3KCNepu-

PEKTHOCTM | MPOBEpPKEe KOPPEKT- npoBepKe Kop- no NpoBepKe Kop- | Mo NpoBepKe Kop- MeHTbI NOo npo-
n adoek- HOCTU peLueHnit; PEKTHOCTM pelle- | PEKTHOCTU pelle- | PEeKTHOCTU pelue- | BepKe KOPPEeKTHO-
TUBHOCTH nposepATb NPOuU3- HWI; NpoBepATb HWIA; NpoBEPATD HWW; NpoBEPATb | CTW peLLeHunit; Npo-

BOAMTE/IbHOCTb pe-
LEeHUN.

npousBoAMTENb-
HOCTb peLleHuN.

npousBoanTeNb-
HOCTb peLueHni.

NpousBoAUTENb-
HOCTb peLleHu.

BepATb NPOU3BO-
ANTENbHOCTb pe-
LEeHUN.

NAO-3nk-2 — Bnageet He Bnageert Cnabo Bnageet Xopowo sBnageet B coseplieHcTBE
HaBbIKAMW TECTU- HaBblKaMW TECTU- | HaBbIKAMM TECTU- | HABbIKAMMU TECTU- BNaAeeT HaBsbl-
pOBaHMA, OTNaLKK poOBaHMA, OT- poBaHus, OT- poBaHMA, OT- KaMu TecTMpoBa-

n BepuouKaumm
nporpamm.

nagaku v sepudu-
KaLuu nporpamm.

nagku v sepndu-
Kauuu nporpamm.

nagaku v sepudu-
KaLuu nporpamm.

HWSA, OTNAAKM U Be-
puduKaymm 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:
HCITONIB30BaTh 361K C++ ISl HAamMCaHUs TPAHCIATOPOB, IPOrpaMM 0O0pabOTKH MaTeMaTHYECKHX
CTPYKTYD;
MPUMEHSATHh CUCTEMHBIN TTOIXO0/I JIJISl PEIICHUS ITOCTaBJICHHBIX 3a/1a4;
pa3pabaThiBaTh KOMIIOHEHTHI aNMapaTHO-TIPOrPAMMHBIX KOMIUIEKCOB U 0a3 JaHHBIX, UCIIOJIB3YsI
COBPEMEHHBIE HHCTPYMEHTAIbHBIE CPEACTBA U TEXHOJIOTUU MTPOTrpaMMHUPOBAHUS

Bnanets:
CIIOCOOHOCTHI0O KOMMYHHKAIIMU B YCTHOM M MUCHbMEHHOW (hOpMax Ha PyCCKOM M MHOCTPAHHOM
SI3BIKAX JIJISL PEIICHHUS 33]1a4 MEKJIMYHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOICHCTBUS,
pa3paboTKOI TPaHCIATOPOB HA OCHOBAHUH (DOPMATTLHOTO OMPEIETICHHUSI 3aIaHHOTO SI3bIKA;
CIOCOOHOCTBIO pa3padaThiBaTh KOMIIOHEHTHI almapaTHO-TIPOrpaMMHBIX KOMITJIEKCOB U 0a3 JaH-
HBIX, UCIIOJIb3Ysl COBPEMEHHBIE MHCTPYMEHTAIbHBIE CPEACTBA M TEXHOJIOTUU MTPOTrpaMMHUPOBAHUS
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,pa31ebL I CHUTUTUHBL vik-1 |1 | xe2 Obmee KomH-
4C€CTBO
Paznen 1. [TpuHIMITB TOCTPOEHHUS SI3BIKOB IMTPOTPaMMHUPO-
BaHUA U BXOIHEIX A36IKOB CAITPKkak 0a3bl IUHTBUCTHAYE- + + + 3
ckoro obecrnieuenuss CAIIP
Pasnen 2. SA3siknporpammuposanus Python.. + + 3
Pazgen 3.DopmanbHblerpaMMaTHKU + + + 3
Paznen 4. UnctpymeHTanbHbBIE CpeicTBA pa3pabOTKU TPO-
rpammHoro obecneuenust CAITP. ABromaru3zamus paspa- + + + 3
OOTKH IPOrPAMMHBIX MPOEKTOB.
WUtoro 12




4. CTpyKTYypa ¥ cofep:KaHue TUCHUILIMHBI (MOXYJIA).
OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIX CIMHHMIIBI, /2 aKaJl. YacoB.

4.1. O0beM TUCHUILIMHBI 1 BU/bI Y4eOHOH padoThI.

KonnyecTBo ak. yacos
10 OYHOM 110 32049HOMU
Bun 3anaruit bopme bopme
o0y4JeHus oOydeHus
(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 yueOHOro MaTepuala o AUCHUILUINHE (KOH-
CIIEKTOB JICKIIM, y4eOHUKOB, MaTEPHUAIOB CETEBBIX pe- 4 10
CypCOB)
MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM 9 14
BBIIIOJTHEHUE UHIUBUAYAIbHBIX 3a1aHUN 13 16
MOJITOTOBKA K cZjaue MOAYJIs (BBITOJHEHHE TPEHUPOBOY- 14 14
HBIX TECTOB)
Kontposs - 4
Buj uToroBoro KOHTposst 3auer 3auer
4.2. Jleknuu
Ne | Paznen nucuurianHbl (MOZYIs), TeMBI Jekiui u ux | OOBEeM B ak. ya- dopmupye-
coJiepKaHne cax MBI€ KOMITe-

OYHasA | 3a0YHas TCHIUH

dopma | ¢opma

o0yde- | oOyue-

HUS 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 cBenenus o s3bike Python: Andasur 2 1 YK-1, IIK-1,
a3bIka. Tunel JaHHBIX. Onepanuy U BEIPasKeHUsL. [K-2

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

2.3 | YKa3aTenu ¥ 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 pa3paboTK MPOrPAMMHBIX IPOEKTOB
4.1 | UactpyMeHTaIbHbIE CPECTBA pa3pabOTKH MIPO- 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 | PyEMbIe
pasnena HanmenoBanwue 3aHsITHS otHai dopma | Komme-
(Tembl) (hopma 00yue- | TEHUMUH
00y4eHus s
1 Knaccsl. Koncrpykrops! u gectpykropsl. Hacneno- VK-1,
BaHME U MOTUMOP(DHU3M. 4 1 IK-1,
I1K-2
2 Vkazarenu 1 MaCcCHUBEL VK-1,
2 1 ITK-1,
I1K-2
3 OcHOBHBIE KOHCTPYKIIUH allTOPUTMA. Y CIIOBHBIE YK-1,
oneparopsl. OnepaTop BapuanTta. OnepaTopbl 2 1 IK-1,
LUKJIA. [1K-2
4 OCHOBHBIE AITOPUTMBI 00PAOOTKH MAaCCHUBOB. YK-1,
3 1 ITK-1,
I1K-2
5 bubnmuorexn NumPy u Pandas. YK-1,
2 1 ITK-1,
I1K-2
6 DOOPMAJILHBIETPAMMATHUKMU. 2 1 YK-1,
IK-1,
I1K-2
7 WucTpymMeHTanbHble cpencTBa pa3pabOTKu  Mpo- 1 1 VK-1,
rpammHoOro obecnieuenuss CAIIP. ABromaru3arus MK-1,
pa3paboTKH IPOrpaMMHBIX IIPOEKTOB. K-2
Hroro 16 8

4.4, JlabopaTopHbie pad0ThI He IPELYCMOTPEHBI




4.5. CamocrosiTeJibHast padoTa 00y4aroIIuXcs.

O0beM ak. 9acoB
Paznen nucuum- .
Buj1 caMoCTOSTENBHO# paGoThI ounas hopma | o0 HaA
TUTHHBI dopma
oOyueHus
oOyueHus
[IpopaboTka ydueOHOro MaTepuaia MO AUCLHU-
Paznen 1. IUIHHE (KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, MaTe- 1 2
TIpUHIHTIBT TOCTPOS- | pyaOB CETEBBIX PECYPCOB)
HUS A3BIKOB IIPO- 2 2
IPaMMHPOBaHHS U [ToaroTroBka K MPakTUYECKUM 3aHSATHIM
BXOIOHBIX SI3BIKOB 2 2
CATIPkak 6assl BrinonHenne MHANBUYaTbHBIX 3aaHUI
JIMHTBUCTUYECKOTO i - ( CHIC The
OJIFOTOBKA K cJlaue MOYJIsl (BBIIOJTHEHUE TPe-
obecnieuenus CAIIP & a Ay p 2 2
HUPOBOYHBIX TECTOB)
[IpopaboTka ydueOHOrO MaTepuanga Mo AUCIH-
TIMHe (KOHCIIEKTOB JICKIIUN, Y4€OHUKOB, MaTe- 1 4
pPHAJIOB CETEBBIX PECYPCOB)
Paznen 2. S3biknpo- 5 8
[ToaroTroBka K MPaKTUYECKUM 3aHSATHIM
rpaMMHUupOBaHUA
Python. o 8 10
BrlinonHeHne MHANBUYaTbHBIX 3aaHUI
[ToaroroBka k ciaue MOyJis (BBITIOTHEHUE TPe- 8 8
HUPOBOYHBIX TECTOB)
[IpopaboTka ydebHOrO Marepuana Mo JUCIHU-
TUTHHE (KOHCTIEKTOB JIEKIUH, y4eOHUKOB, MaTe- 1 2
MaJIOB CETEBBIX PECYPCOB
Paznen 3. P pecypeos) 1 >
[ToaroToBka K MPakKTUYECKUM 3aHSITHSIM
®dopmanbHbIETpaM- 5 5
MaTHKH BrinonHeHne MHANBUYaTbHBIX 3aaHUI
[ToaroroBka Kk craue MOy sl (BHIIOTHEHUE TPE- 2 2
HUPOBOYHBIX TECTOB)
p 4 [TpopaboTka ydueOHOro MaTepuana MO JAUCIIHU-
aspei . TIuHe (KOHCIIEKTOB JICKIIUN, Y4eOHUKOB, MaTe- 1 2
HNucTpymeHTanbHbIE
pPHAJIOB CETEBBIX PECYPCOB)
Cpe/CcTBa pa3paboOTKH 1 5
nporpammHoro odec- | [ToaroroBka K mpakTUYECKUM 3aHATHSIM
neuenust CAIIP. Ag- 1 >
TOMaTu3anus paspa- | BelmonHeHne MHANBUYaIbHbBIX 3aJaHUI
OOTKM MPOrPaMMHBIX
POCKTOR [ToaroToBka k caue MOyJis (BBITIOTHEHUE TPe- 2 2
' HHUPOBOYHBIX TECTOB)
Hroro 40 54

[lepeuenb yueOHO-METOANMUECKOrO OOECIeUeHus Il CaMOCTOSITENbHOM paboThl 1O JHC-

UTUTHHE (MOJTYITIO):

JI71st caMmocTOsATEeTLHOM pabOThI 00YUYaOIMUXCsl B KOMIIBIOTEPHBIX Kilaccax Kadeapsl odec-
MEYCHbI HEOTPAaHWYEHHBIM JIOCTYIIOM K CETeBBIM pecypcam Internet, yuebHo-meToandeckue u

CIIPaBOYHbIE

MaTepHuabl

pa3MerIeHbI B

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

CETH

1o

ajpecy:

4.6. BolnmosiHeHHEe KOHTPOJIbHOM padoThl 00y4alOIMMHUCS 32049HO (OopMBI



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

KonTtponbHast paboTa — caMOCTOSATENBHBIN TPYA 00Y4aromEerocs, KOTOPbIA CIOCOOCTBYET
yray0nEHHOMY W3YYEHHIO POIICHHOTO MaTepuania.

Lenp BBIMONHAEMON pabOTHI:

- IOJIY4YUTh CIICHUAIbHbBIC 3HAHUS 110 3aJaHHOU TEME;

OcHOBHBIE 33/1a4H BBITOIHIEMON PaOOTHI:

1) 3akperieHHe MOJIYYeHHBIX paHee TEOPETUUECKUX 3HAaHUM;

2) BeIpaOOTKA HABBIKOB CAMOCTOSITEIILHOU PabOTHI;

3) BBISICHEHHE MMOJATOTOBICHHOCTH 00y4aromerocs K Oy ayiiei mpakTHaeckoi padore;

Becw npornecc HanMcaHusi KOHTPOJIBHON pabOThI MOXKHO YCIOBHO Pa3JeliuTh Ha CIEAYIO-
1€ JTarbl:

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

0) cOop Hay4yHOU MH(pOpPMAIIUU, U3YyUEHHUE JTUTEPATYPHI;

B) aHAJIM3 COCTABHBIX YacCTeW MPOOIEMBbI;

r) 00paboTKa MaTepuaia B I1eJIOM, PEIICHUE 3a/1a4.

[TonroToBKY KOHTPOJIBHOM pabOTHI CIeIyeT HAYMHATH C MOBTOPEHHUSI COOTBETCTBYIOIIETO
paszzena yyeOHMKa, yueOHBIX MOCOOUH M0 JAHHOM TeMe U KOHCIIEKTOB JIEKIIH, TPOYUTAHHBIX pa-
Hee. [IpucTynars K BBIOIHEHUIO Pa00ThI 0€3 H3y4YEeHUsI OCHOBHBIX TIOJIOKECHHUN U MTOHITUN HAYKH,
HE CJIeJIyeT, TaK KaK B ATOM CiIy4yae 00yJaromuiics, KaKk IpaBuiIo, IJI0OX0 OPUEHTUPYETCS B MaTe-
puase, He MOXET OTTPAHUYHUTH CMEKHBIE BOTIPOCHI U COCPEIOTOYNTh BHUMAaHUE Ha OCHOBHBIX,
MEPBOCTENEHHBIX MPOOIEMax paccMaTPUBAEMON TEMBI.

Jlanee HEOOXOAMMO BHUMATEIBHO H3YYUTh METOINYECKHE PEKOMEH AN TI0 TIOATOTOBKE
KOHTPOJIbHOM pabOThI, COCTaBUTH TUIaH pabOThI, KOTOPHIH JOHKEH BKIIFOUATh OCHOBHBIE BOIIPOCHI
KOHTPOJIbHON paboThI.

B conmeprkanuu KOHTPOJIBHON pabOThI HEOOXOAUMO MOKa3aTh 3HAHHE PEKOMEHI0OBAaHHOU
JUTEPaTyphl MO0 JAHHOH TE€Me, HO MPH 3TOM CIIEAYeT MPaBHIBHO MOJIb30BATHCS MEPBOUCTOYHH-
KaMH, U30eraTh 4Ype3MepHoro HuTHupoBanus. [Ipu ncnonbp30BaHUM IUTAT HEOOXOIUMO YKa3bIBaTh
TOYHBIE CCHUIKU Ha UCTIONB3yEMBII HCTOYHHK: yKa3aHHE aBTOpa (aBTOPOB), Ha3BaHHE pabOTHI, Me-
CTO ¥ T'OJ] U3/1aHUsl, CTPAHUIIBI.

B xoHI1e KOHTPOJIbHOI PabOTHI MPUBOAUTCS MOJHBIN OHOIMOrpaduuecKuil nepeueHp uc-
MOJIb30BAaHHBIX HOPMAaTHBHO-TPABOBBIX aKTOB M CHELMANbHOM juTeparypsl. JlaHHBIM crHCOK
YCIIOBHO MOYKHO TTO/IPA3ACIUTh Ha CIEAYIOIINE YACTH:

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

2. Y4eOHUKH, yueOHbIE TOCOOHUS.

3. MoHnorpaduu, yueOHbIe, yueOHO-TTPAKTUIECKHE TOCOOUSI.

4. Tlepuoauyeckas rnevyarh.

IlepBoucrounuku 2,3,4 natotcs mo andaBury.

Odopmnenne 6udauorpaduuecKrX CChUIOK OCYIIIECTBIISETCS B CJIEIYIONIEM TTOPSIIKE:

1. ®amunus ¥ MHULMABI aBTOpa (KOJUIEKTUB aBTOPOB) B UMEHMTENBHOM majexe. [lpu
HAJIMYUA TPEX U OoJiee aBTOPOB JIOMYCKAETCSl YKA3bIBaTh (DaMUIIMK W WHUIMAJIBI TIEPBBIX IBYX U
Nn00aBUTh «H J1p.». EciM kHUra HanrcaHa aBTOPCKUM KOJJIEKTUBOM, TO CCBIJIKA I€TIaeTCs Ha Ha3Ba-
HUE KHUTH U e€ perakTopa. DaMumio 1 HHUIHAIIBI PeJaKTOpa IIOMETIAIOT TIOCIIe Ha3BaHUs KHUTH.

2. [TonHOe Ha3BaHME EPBOMCTOYHHKA B UMEHUTEIHHOM IaJIeKe.

3. Mecro u3nanus.

4. T'oxg n3gaHus.

5. O01ee KOIMYECTBO CTPaHUIl B paboTe.

CchIIKM Ha )KYpHAJIBHYIO WJIM Ta3€THYIO CTaThiO JIOJDKHBI COJEPKATH KPOME YKa3aHHBIX
BBIIIIE TAHHBIX, CBEICHHS O HA3BAaHUH JKypHAJIa MU Ta3€THI.

UYro kacaeTcs MpaKkTUUECKUX 3aJaHUH (pEIIeHus 3a/1a4), OHU JTOJKHBI OBITh BBIMOJIHEHBI
CTPOTO MO OTIMCAHUIO METOINIECKUX PEKOMEHIANNH 110 BBIITOJIHEHHIO KOHTPOJIBHON paOOTHI.

KonrtponbHast paboTa u3naraercst JIOTH4EeCKU MOCIe0BATEIbHO, TPAMOTHO U pa300pUYHBoO.
Omna 00s3aTenbHO AOKHA UMETh TUTYIBHBIN UcT. OH COEP)KUT Ha3BaHUE BBICIIETO y4eOHOTO



3aBeJICHHs, Ha3BaHUE TeMbl, (PaMUIINIO, MHUIHAJIBI, YIEHOE 3BaHHE U CTEIIEHb HAyYHOTO PYKOBO-
auTens, GaMuInio, THALUAIBl aBTOPa, HOMEP IPYIIbI.

Ha cnepyromem nucte NpuBOAUTCS COAEpPKaHUE KOHTPOIBbHOM paboTsl. OHO BKIIIOYAET B
ceOsi: BBEJICHHE, Ha3BaHKUE BOIIPOCOB, HOMEPA 3ajiay, CIIUCOK JIUTEPaTyphl.

ITo BceM BO3HMKIIIUM BOIIpOcaM 00ydaromeMycs CiIeayeT o0paarbes 3a KOHCYIbTaluei
npenojaBarento. CpoK BbINOJIHEHUS KOHTPOJBHOW paboOThl OIpeesnseTcs MpernojaBaTeiieM, U
OHa JIOJDKHA OBITHh CaHa HE MO3JHEe, YeM 3a HeNlelo 70 3k3ameHa. [lo pe3ynabTaram mpoBepKu
KOHTPOJIbHAsl pab0oTa CUUTAETCS 3a4TEHHON MIIM HE 3a4TeHHOM. B ciiyyae oTpuniaTesibHON OLIEHKH,
00y4aromuiics 10JKEH 03HAKOMUTBCS C 3aMEYaHUSIMU U, yCTPAHUB HEJJOCTATKU, IOBTOPHO CIATh
paboTy Ha POBEPKY.

4.7 Conep:kaHue pa3aesioB M CHUNINHBI

Paznenl. [IpuHIMIBI TOCTPOCHUS A3BIKOB IPOIPAMMHUPOBAHHUS U BXOAHBIX s1361K0B CAITP
Kak 0a3bl IMHrBUCTHYECKOTO oOecriedenus: CAIIP

CrtpykTypa u cofepkanne IUCHUILTUHBL. OpraHu3alys MporpaMMHOTO 00ecrieueHus
CAIIP. OcHOBHBIE MTOHSTHUS JIMHIBUCTUYECKOTO 00ECICUCHHMS.

Pa3nen 2. S3bik nporpammupoBanust C++

Oo6uue ceenenus o s3bike C++: Andaut s3bpika. Tunsl JaHHbIX. Oniepanuy U BEIpaXKEHUS.
Knaccsl. Konerpykropsl u nectpykropsl. HacnenoBanue u nonumopdusm. YkazaTeid M Mac-
cuBbl. OCHOBHBIE KOHCTPYKIMH ajropuTMa. Y cioBHbIE oniepatopbl. Oneparop Bapuanrta. Ome-
patopsl 1ukiIa. OCHOBHBIE aTOPUTMBI 00paOOTKK MaccHBOB.brubimoTeka cranaapTHHIX mabio-
HoB.Vcnonp3oBanue C++ aiis perieHus NpakTUYeCKuX 3a1a4

Paznen 3. ®opmanbHble rpaMMaTUKH.

Omnpenenenue popMaabHONU I'paMMAaTHKU U SI3bIKA.

Paznen 4. IncTpyMeHTaIbHBIE CPECTBA Pa3pabOTKU MPOrpaMMHOTO o0ecrieueHus
CAIIP. Apromaru3anus pa3pab0OTKH IPOrpaMMHBIX IPOEKTOB.

5. O0pa3oBaresibHbIE TEXHOJIOTUU
[Ipn u3yyeHun AMCUMILIMHBI UCHOJIB3YETCSI HHHOBALMOHHAs 00pa3oBaTeabHasi TEXHOIOTHS
Ha OCHOBE MHTETpallM¥ KOMIETEHTHOCTHOTO ¥ JMYHOCTHO-OPUEHTUPOBAHHOTO TIOJIXOJ0B C dJjIe-
MEHTaMH TPaJULMOHHOTO JEKIMOHHO - CEMUHAPCKOr0 U KBa3UIPO(EeCCHOHATBLHOTO O0yUEHHS C
UCIOJIb30BAaHUEM MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHM, UCCIEI0BATEIbCKOW MPOSKTHOM
JESITEIBHOCTH W MYJbTUMEIUNHBIX YUeOHBIX MAaTEPHAJIOB.
Bun yuebHoit paboThl OO6pazoBaTenbHbIE TEXHOIOTHI
DNEeKTPOHHbIE MaTepUalbl, UCIIOJIb30BaHUE
Jlexuun MYJIBTUMEIUUHBIX CPEICTB, Pa3gaTOYHBIN
MaTepuai
Meton aHain3a KOHKPETHBIX CUTYalluH,
[IpakTuueckue (1abOopaTOpHBIE) 3aHATUS TECTUPOBAHUE, BBINOJIHEHUE TPYHIIOBBIX
ayJTUTOPHBIX 3aJJaHHIA
CamocTosTenbHble pabOThI 3aiuTa U pe3eHTanus pe3yibTaToB CaMo-
CTOATEIBHOTO UCCIIEIOBAHMS HA 3aHITHSIX

6. OueHo4YHbIE CPpeCTBA AUCIHUIIMHBI (MOTYJIs1)
6.1. ITacnopt ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIINHE
«J/Imarpucruyeckoe u nporpammuoe oovecnedenue CAIIP»

O11eHOYHOE CPEeSICTBO

Kon xonTpO-
No KonTponupyembie pasieisl A b
TUpyeMon KOJI-
/o (TemMbl) AUCIUTIIMHBI
KOMIIETCHIMH | gayMeHOBaHHE BO
1. KommnerenTHOCTHO-OpHEH- | 5

Paznenl. IIpunimne! nocTpoeHus VK-1, TIK-1,
SI3LIKOB MTPOTPAMMHUPOBAHUS U
BXOIHBIX s136IKOB CAITP kax 0a3bl

TUPOBAHHBIC 33/ IaHUS
[1K-2 Bomnpocsr myist 3auera
TecToBbIC 3a1aHNs 4
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JIMHTBUCTUYECKOTO 00ECIICYCHHUS 25
CAIIP
VK-1, IIK-1, KommnerentHocTHO-OpHeH- | 60
Pasznen 2. S3bik nporpaMmmupoBa- | [IK-2 TUPOBAHHBIC 3aJaHU
gusa C++ Bomnpocs! 115 3auera
TecroBble 3a0aHus 15
25
VK-1, IIK-1, KowmmerentaoctHO-opueH- | 30
Paznen 3. ®opmanbhbie rpaMma- | [K-2 TUPOBAHHBIE 3aJIaHUS
THUKH. Bomnpocsl q1s 3auera
TectoBble 3a1anus 8
25
VK-1, IIK-1, KommnerentHoctHO-OopueH- | 10
Paznen 4. UncTpymeHTanbHbIC
K-2 TUPOBAHHBIC 3aaHUS
CpeICTBa pa3pabdOTKH MPOTPaAMM-
Bompocsr qist 3auera
Horo obecnieuenusi CAITP. ABro-
TecToBbie 3amaHus 12
Martu3anus pa3paboTKu Mpo- o5
IPaMMHBIX ITPOEKTOB.

6.2. [lepeyeHb BONPOCOB K 3a4eTy
(VK-1, IIK-1, TIK-2)

1. llenu u 3agauu AMCLUUILIMHBI, €€ MECTO CPEIU APYTUX AUCLHUIUIMH y4eOHOrO IJIaHa.
2. CrpyKTypa u colepKaHhe JUCLUIUIMHBI, METOAMKA IPENOIaBaHMsL.
3. Opranuzamus nporpammHoro obecneyenns CAIIP, mMeToauku MCHoOIB30BaHUS MPO-
I'PaMMHBIX CPEICTB JJIs PELICHUs MPAKTUYECKUX 3a1au.
OcHOBHBIE IOHATHS JTUHTBUCTUYECKOTO 00ECTICUEHMSL.
Ocnosnble noHATHA C++. CocTaBHbIE YacTH nporpammsl Ha C++.
IlepemeHHBIE M KOHCTaHTBL. BbIpakeHUs U OnepaTopsl.
Oynkuuu. Hukiasl. CCbUIKM U yKa3aTeNH.
CTpyKTypa ¥ OCHOBHBIE THUIIbI TPAHCIUPYIOLIUX TPOTPAMM.
KoMnuisTopsl, HHTEPIPETATOPHI, KOHBEPTOPBI, KPOCC-KOMIMWIATOPBI. Yucino npoxo-
JIOB TPaHCIISALIUH.
10. CuHTakcuc U ceMaHTHKa si3bIka. DOpMaibHbIE A3bIKH U TPAMMATHKH.
11. Uepapxus Xomckoro. [Ipobrnema pazbopa. ®opma bokyca-Haypa, cuHTakcuyeckuii
rpacd, nepeBo paszbopa.
12. Unentudukanus nexceM GpopMaabHBIX S3bIKOB..
13. Perynsipuble BolpaxkeHus. [IpoekTupoBaHMe JEKCUUECKUX aHAIU3aToOpoB. PerynspHble
rpaMMaTHK{ U KOHEUHbIE aBTOMaThbl. ABTOMaTHbIE TPAMMATUKH.
14. KOoHTEeKCTHO 3aBUCUMBbIE U KOHTEKCTHO CBOOOIHBIE IPAMMAaTHKH.
15. IlpoekTupoBaHre CHHTAKCUYECKUX aHAJIN3aTOPOB.
16. Metozsl rpamMmmatndeckoro pasoopa. I'pammarudeckuit pa3dop "cBepxy BHU3" U "CHU3Y
BBepx". JIEBOCTOPOHHMI M TPAaBOCTOPOHHUM BBIBOJ.
17. TlocrukcHas 3amuck. PopmMupoBaHUe MOCTHUKCHON 3aMUCH ISl BBIDAKEHUH U JUIs
OIIepaTOpOB.
18. IIpomexxyTounslie opMmel 3anucu. YerBepku. ['eneparus koaa.
19. Knaccuduxanus sizpikoB CAIIP.
20. SA3pixu npoexktupoBanust CAIIP (BXonHbIE U BBIXOAHBIE).
21. Onepanuu v THITBI TaHHBIX. Ki1acchl 00beKTOB. ATPHOYTEHI.
22. TTaketsl. [Iponeayps! 1 QyHKITUH.
23. TumnoBbIe CTPYKTYpHI ONMKMCAHUsSI a0CTPAKTHBIX TaHHBIX (MacCHB, CTEK, OUepelb, JIBO-
WYHOE JIEPEBO).
24. ITporpaMMupOBaHNE MaTEMaTUYECKUX CTPYKTYpP (MATPUIIBI U KOHEUHBIEC TPadBbI).

©ooN oA
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25. Metoasl mporpaMMHON 00paOOTKH JaHHBIX, UCIONb3YS COBPEMEHHBIE MHCTPYMEH-
TaJbHbIE CPEJCTBA U TEXHOJOTUHU MPOTPaMMHUPOBAHUSL.
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 kiaccoB. bazoBbie u MpoON3BOAHBIE KIIACCHI.
32. IIpocToe 1 MHOKECTBEHHOE HaclienoBaHue. [leperpy3ka METOZOB U omnepaiuii oopa-
OOTKM JJaHHBIX B KJIaccaX 0OBEKTOB.

33. AGctpakTHbie kinaccel. [lonumopduas 06paboTka NaHHBIX.
34. Buptyanbnbsle uaTepdeiicel. [lapamerpu3zanus TUIOB JaHHBIX B KJlaccaxX U QyHKIU-SX.
35. Komnwmisiius u penaktupoBanue cBsizeil. Bepudukanus u oTiiagka nporpaMmel.

36. IIporpammuas nmoxymenTtanus. Opranusanus nuainora B CAIIP.
37. Bunsr quanora. CTaHAapThI MOJIB30BATEIHCKOTO HHTEpdEiica.
38. MucTpyMeHTanbHbIE CpelicTBa pa3paboTku nmporpammHuoro odecneuenus CAIIP.

39. ABromaru3anusi pa3pabOTKH TMPOTPAMMHBIX TPOEKTOB. METOIUKH HCIOIb30BaHHSA
C++ nns pereHus MPaKTUYECKUX 3a/1ad .

6.3. llIka/1a OLIECHOYHBIX CPEACTB

YpoBHH OCBOE-
HUS KOMIIETEH-
U

Kpurepuu onenuBanus

OrueHouHbIE Cpeji-
CTBa
(xo11-BO OAJITOR)

[IponBunyThIit - IOJIHOE 3HAHUE Y4eOHOTO MaTepHalia U3 pa3InuHbIX TECTOBBIE 33JaHUS
(75-100 6amtoB) | pa3aenoB AUCHUIUIMHBI, METOAUKH UCIOIb30BaHus C++ (30-40 6amnoB);
«3aUTEHO» JUTSI pEIICHUS TPAKTHUECKHX 3ajad, KOMIIETEHTHOCTHO-
- YMEHHE SICHO, IOTUIHO U TPAMOTHO HM3JIaraTh U3y4eH- | OPUEHTHPOBAHHBIC
HBII MaTepuan, MPOU3BOAUTH COOCTBEHHBIE Pa3MBIIIUIe- | 3aJaHUS
HUS, JIeJIaTh YMO3aKIIOUEHHSI U BBIBOJIBI C JOOABICHUEM (7-10 6amnoB);
KOMMEHTapueB, OSICHEHU, 000CHOBaHUH; yMeTh pas- BOMPOCHI K 3aUeTy
pabaThIBaTh KOMIIOHEHTHI allliapaTHO-TIPOTPAMMHBIX (38-50 6amnon);
KOMIUIEKCOB U 0a3 JaHHBIX, UCTIONB3YS COBPEMEHHbBIE
WHCTPYMCHTAIILHBIC CPEJICTBA U TEXHOJIOTUU TIPOTpaM-
MUPOBaHUS
Ha sTom ypoBHE 00y4aromuiics cnocoOeH TBOPUECKU
MPUMEHSTD MTOJIYYCHHBIC 3HAHUS ITYTEM CaMOCTOSTEIb-
HOT'O KOHCTPYHUPOBAHHUS CIIOCO0A JIeSATEINHHOCTH.
basosbrii - 3HaHHE OCHOBHBIX TEOPETHUECKUX U METOTHIECKUX TECTOBBIE 3a/IaHUs
(50-74 Ganna) TIOJIOKEHMH 10 M3yUYEeHHOMY MaTepUay U METO/I0B 00- (20-29 Gannos);
«3aYTCHOY PaGOTKH Pa3INYHBIX MATEPHAIIOB; KOMITETCHTHOCTHO-
- 3Hanue kinaccudukanuii OC, ¢pynkiuit u ceoiicts OC, | OPUCHTUPOBAHHbIC
ocHOBHBIX TToHATHI OC. 3a/laHus
(5-8 6ayoB);
Ha »ToM ypoBHE 00y4aronumMcst HCIOIb3yeTcss KOMOH- BOIIPOCHI K 3a4€Ty
HUPOBAHUE U3BECTHBIX PUEMOB AEATEIbHOCTH, DBPU- (25-37 6annos);
CTHUYECKOT'O MBIIJICHHS.
[Toporossiii - HOBEPXHOCTHOE 3HaHNE OCHOBHBIX TUIIOB OC; TECTOBBIC 3aJIAHUS
(35-49 6annoB) - MOBEPXHOCTHOE 3HaHUe Ha3HavyeHus u pynkiuit OC; (14-19 6annos);
«3a4TEHO»

Ha sToM ypoBHE 00y4aroniuiicsi criocoOeH Mo namMsiTi
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BOCIPOU3BOJUTH paHEEe YCBOCHHYIO METOIUKY.

KOMITETEHTHOCTHO-
OPHUCHTHPOBAHHBIC
3a1aHus
(3-6 6amna);
BOIIPOCHI K 3a4eTy
(18-24 6amna);

Huzkwii - He3HAHHE TEPMUHOJIOTHU JUCIUTUINHBI, IPUOIIH3H- TECTOBBIC 3aaHUs
(10TIOPOTOBBIi) TEJBLHOE MPEJICTABIICHUE O MPEIMETE U METOAaX JUCIIHU- (0-13 6amoB);
(KOMITETeHIIUS HE | TUTUHBI, OTPBIBOYHOE, O€3 JIOTHUECKOM MOCIeI0BATEb- | KOMIETEHTHOCTHO-
chopMUpOBaHa) | HOCTH M3JIOKEHHE WH(POPMAIUU, KOCBEHHBIM 00pa3oM | OPUEHTHUPOBAHHBIC
(menee 356au- 3aTparuBaroIleii HEKOTOPBIE aCMIEKThI IPOTPAMMHOTO 3aJaHHs

JIOB) Marepuaa. (0-4 6anna);

«HE 3a4YTCHO»

BOIIPOCKHI K 3a4€CTy

( 0-17 6amoB)

Bce KOMITIEKTBI OIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTEPHAIIOB), HEOO-
XOJUMBIX JUIsl OLICHKW 3HAHUM, YMEHUHN, HABBIKOB U (WJIM) OIBITA JAEATEILHOCTH, XapaKTepPU3YIO-
e 3Tanbl GOPMUPOBAHUS KOMIIETEHIIMI B IMPOLIECCE OCBOEHUS TUCIUIUIMHBI (MOAYJS) TO-
IpOOHO Mpe/ICTaBIeHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEJCTB AUCHUTUIHHBI (MOZYIIS )».

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI

7.1 OcHoBHasl IMTEpPaTypa:

1. XKmyznb, B. A. MogenupoBaHue 3aMKHYTBIX CHCTEM aBTOMAaTHYECKOI'O YIPABIICHUS :
yuebOHoe nmocodue g akajgeMuyeckoro 6akanaspuata / B. A. XKmyap. — 2-e uza., ucop. u JI0M.
— M. : U3pgarensctBo FOpaiit, 2017. — 126 c.

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

2. MansiBko, A. A. opmaibHbI€ S3bIKA U KOMITUJISATOPHI : ydeOHOE TocoOure JJis BYy30B / A.
A. MansBko. — M. : U3parensctBo FOpaiit, 2017. — 429 c.

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

7.2 lonoJIHUTEIbHAS JIUTEpaTypa:

1. Crpyxxkun, H. I1. ba3sl nannbix: npoektupoBanue. Ilpaktukym: yuebHOE ocodue s
akageMmuueckoro6akanaspuata / H. I1. Ctpyxkun, B. B. 'ogua. — M.: U3narensctBo IOpaiir,
2017.— 291 c.

https://www.biblio-online.ru/book/3CC6CD3E-3BE4-4591-8BE8-A8226 AB5E1D3
7.3 MeToanyecKue YKa3aHusl 0 OCBOEHUIO JUCHUILIUHbBI
I[J'IH CaMOCTOHTeHBHOﬁ pa6OTLI o6yqa}om1/1xc;1 B KOMHLIOTCpHLIX KJj1accax Kacbez[pbl O6CCHC-
YeHbl HEOTPAaHUYEHHBIM JIOCTYIIOM K CETEBBIM pecypcaM Internet, yuedGHo-MeTonnyeckue u cripa-

BOYHBIC MaTepI/IaJIBI pa3MeI_LIeHBI B CCTHU I10 az[pecy:
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply math/.

7.4 NudopmanuoHHbie U HU(PPOBbIE TEXHOJIOTHHU (IPOrpaMMHOe obecreye-
HHe, COBPeMeHHbIe NpodeccHoHANIbHbIE 0a3bI JAHHBIX M1 HHPOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI)

YyebHas gucumnanHa (Moaynb) npeaycmaTpuBaeT 0cBoeHne MHGOPMALMOHHbIX U UMPPOBBIX TeX-
Hosornin. Peanunsauma undpoBbIX TeEXHOMOrMIM B 0bpa3oBaTe/IbHOM NPOCTPAHCTBE ABAAETCA OA4HOWN U3
BaXKHeMLWMX uenei o6pasoBaHua, AatOLLe BO3SMOMKHOCTb Pa3BMBaTb KOHKYPEHTOCMOCOBHbIE KavecTsa
06y4aloLMXCA KaK ByayLiMX BbICOKOKBAANPULMPOBAHHbIX CMELNannUCTOoB.
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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/

LUundpoBsble TexHONOTMM NpesyCcMaTpMBatoT Pa3BUTME HaBbIKOB 3G (EKTUBHOIO peLleHns 3a4ay npo-
¢$beccMoHanbHOro, CoLMaNbHOro, IMYHOCTHOIO XapaKTepa C UCNOIb30BAaHMEM PA3/INYHBIX BULOB KOMMY-
HUKAUMOHHBbIX TexHonornin. OcBoeHMe UUPPOBLIX TEXHOIOMMI B pamKax AaHHOW AUCUMNIMHBI (Moayns)
OPUEHTUPOBAHO HA CNOCOBHOCTb 6€30MaCHO U HagexaWwmMm 06pa3om Noay4aTb JOCTYN, YNPABAATb, UH-
TerpmMpoBaTb, 06MeHNBATbCA, OLEHMBATL M CO34aBaTb MHGOPMALMIO C MOMOLLBHO LLUPPOBLIX YCTPOCTB U
ceTeBbIX TexHonorni. PopmumpoBaHme UMGPOBON KOMMNETEHTHOCTU Npeanonaraetr paboTy ¢ AaHHbIMM,
B/1IAfEHNE NHCTPYMEHTAMM 418 KOMMYHUKAUMMN.

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 00eCIeYeHHIO JOCTYIa K ANEeKTPOHHBIM HHpopMmarimoHHbIM pecypcam @T'BHY [THCXB uepes
tepmuHan ynanennoro poctyna (TY ®I'BHY HHHCXB) 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 nanabix HOb «HanwmonanbHast anektponHas oudmunotekay (https://rusneb.ru/) (mo-

rosop o noakiatodeHnu k HOb u npenocrasnenun nocryna k oosexktam HOb ot 01.08.2018 Ne
101/HDb/4712)

7. CornaiieHue 0 COTPYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-MH(POPMAIIMOHHBIX U CO-
HOKYJIBTYPHBIX YCIYT TOJI30BATEISIM YHHBEPCUTETA U3 YUCIIAa MHBAIHIOB 10 3pEHUI0, CI1a00BHU-
JSIIUX, HHBAIUIOB APYTUX KaTErOpuil ¢ OrpaHUUSHHBIM JOCTYIIOM K HH(OpMAaIny, JIUII, UMEI0-
IIUX TPYAHOCTH C uTeHHeM IutockonedarHoro Tekcra TOI'BYK «TamboBckas obnactHast yHUBEp-
casnpHast HayyHas Oubnuoteka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (cornamenue o

corpyauudectse 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. DnexTpoHHBIN nepuoanueckuii cripaBoyHuk «Cucrema 'APAHT) (norosop Ha ycimyru
1o conpoBoXkAeHUIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHblIe npodgeccnoHaNbHbIE 0a3bl JAHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix Hayunoii snextponnoit 6ubnmorexkn eLIBRARY.RU — poccuiickuii un-
(bopMaIMOHHO-aHAIMTUYECKHUH TOPTAaJl B 00JIaCTH HAYKH, TEXHOJIOTUH, MEAULIUHBI K 00pa30BaHUs
- 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://rosstat.gov.ru/opendatallpodeccuonanbupie  6a3sl  JaHHBIX.  3amurta  HH(DOpMa-
nuu  http://www.is027000.ru/

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

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

7.4.4. JInueH3noHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrie-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOICTBA

Ne HanmenoBanue Pazpa- | Jlo- | Ccruika Ha Equastii peectp poccuiickux npo- | PexBusurts mox-
Ootunk | cTyn rpamm s OBM u B]] (ipu Hammanm) TBEPKAAOIIETO
o HOCT JIOKyMeHTa (TIpH

(mpago- b HaJIMY1H)

obnama- | (u-
Tenb) | LeH-
3H-
OH-
HOE,
CBO-
oox
HO
pac-
po-
cTpa
Hste-
MOE€)

1 | Microsoft Windows, | Microso | JIu- - JInuensus

ft LIEH-
Office Professional Corporat ot 04.06.2015 Ne

ion OH- 65291651 cpox
HOE nercTBus: Oec-
CPOYHO

2 | Anruupycuoe npo- | AO «Jla- | JIu- | https://reestr.digital.gov.ru/reestr/366574/?sphr | CyGnuiieH3noH-

rpamMMHoe obecriede- | Gopato- | 1ieH- ase_id=415165 HEBIA JJOTOBOP C
uue Kaspersky pus Kac- | 3u- 000 «Codrexc»
Endpoint Security nep- OH- ot 24.10.2023 Ne
U1 Ou3Heca CKOro» | Hoe 0/H, CpOK JIeHi-
CTBHSL: C
(Poccus) 22.11.2023 o
22.11.2024
3| MoitO¢uc Cran- OO0O | JIu- | https://reestr.digital.gov.ru/reestr/301631/?sphr | Kourpakt ¢ OO0
JAPTHBIH - «Hosrle | 11eH- ase_id=2698444 «PyOuKon»
obmau- | 3u-
HbIe Tex- | on- o1 24.04.2019 Ne
Hoe 03641000008190
00012
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http://www.iso27000.ru/
https://dlmf.nist.gov/
http://eqworld.ipmnet.ru/indexr.htm

OducHbli maker HOJIO- CPOK AEUCTBHUSL:
IUTS pabOTHI C TOKY- THI» OGeccpoyHO
MeHTamu  moutoit | (Poccus)

(myoffice.ru)
OducHbIit makeT AO JIu- | https://reestr.digital.gov.ru/reestr/306668/?sphr | Koutpakt ¢ OOO
«P7» LIEH- ase_id=4435041 «Codrexcy
«P7-Oc¢ucy» 31
OH- ot 24.10.2023 Ne
(neckromHas Bep- HOE 03641000008230
crA) 00007
CPOK ACHCTBUSA:
O6eccpoyHO
OrneparioHHast C- OO0 | JIu- | https://reestr.digital.gov.ru/reestr/303262/?sphr | Kourtpakt ¢ OO0
crema «Ajpt Obpa- "Ba- | 1eH- ase_id=4435015 «Codrexe»
30BaHUE» 3aJbT 3u-
cBOGOI- | oH- ot 24.10.2023 Ne
Hoe po- | Hoe 03641000008230
rpamMm- 00007
HOE CPOK JCHCTBUSL:
obecrie- OeccpouHo
yeHue"
ITporpammHast cu- AO JIu- | https://reestr.digital.gov.ru/reestr/303350/?sphr | JIuiieH3MOHHBIN
creMa Jyist oOHapy- «AH- | 1eH- ase_id=2698186 qorosop ¢ AO
JKCHHS TEKCTOBBIX TUIUIA- | 3U- «AHTHILIATHATY
3alMCTBOBaHUH B ruar» OH- otT 23.05.2024 Ne
y4eOHbIX U HaygHBIX | (Poccus) | Hoe 8151, cpok xmeit-
paborax «AHTHUIIA- CTBHSL: C
ruat BY3» 23.05.2024 no
(https://docs.antiplag 22.05.2025
iaus.ru)
Acrobat Reader Adobe | Cro - -
Systems | 6ox
- IPOCMOTP JOKY- _—
mentoB PDF, DjVU pac-
Tpo-
cTpa
Hsle-
Moe
Foxit Reader Foxit | Cso - -
Corporat | 6oz
- IPOCMOTP JOKY- ion HO

mentoB PDF, DjVU
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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
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

pac-
po-
cTpa
Hsle-
Moe

7.4.5. Pecypchbl HH(pOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « UHTeEp-
HeT»

CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/
http://ru.wikipedia.org/wiki
http://physics.herzen.spb.ru/library/01/01/nm_labs/
http://www.vargin.mephi.ru/book_pc_chisl.html

N e

7.4.6. HudpoBble HHCTPYMEHTHI, MIPUMEHsIeMbIe B 00pPa30BaTeIbHOM MPO-

mecce
LMS-miardpopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuchl: Suaexc.Iuck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmsl, MyQuiz
Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru
CepBuC COBMECTHOW pabOThl HaJI TPOEKTaAaMHU  JUIA
http://www.trello.com

7.4.7. lndpoBble TEXHOJOTUHU, IPUMeHsIeMble PH U3yYeHUH JUCHTUIIIMHBI

N wNE

HEOOJIBIIINX Trello

rpymni

Ne [Tudpossie Bunpl yaeGHOM paboThl, BbINoN- | DopMupyembie
TEXHOJIOTUU HsI€EMbIE C TPUMEHEHNEM U(PO- | KOMIETEHIUH
BOM TEXHOJIOTHH
1. | O6naunble TexHonoruu | Jlexkmuu VK-1, IIK-1
[TpakTHyeckue 3aHATHS
(JTaboparopubie pabOThI)
2. | Bonbine nanabie Jlexun VK-1, IIK-1
[IpakTueckue 3aHATHS
(JJaGopaTopHbIie paboThI)
3. | TexHomoruu Jlexum VYK-1, TIK-1
0ecrpoBOJIHOM CBSI3U IIpakTrueckue 3aHATHS
(JTaboparopabie pabOTHI)
4. | HoBgrle Jlexnnu VK-1, IIK-1
IIPOU3BOJICTBEHHbBIE [TpakTHueckue 3aHATHS
TEXHOJIOTUU (JIaboparopuble paboThI)

8. MarepuajibHO-TeXHUYECKOEe 0O0ecnevYeHne U CIUIIIUHbI

VYuebHas ayauTopus
JUISL TIPOBEJICHUSI 3aHATUI
JIEKIIMOHHOTO THUIIa

1. Ilpoexrop Acer X1261P (nV 3D)
DLP 2700LUMENS (wuaB. Neo
2101045353);

2. Okpan Draper Luma NTSC (3:4)

1. Microsoft Windows 7 (yu-
men3us ot 31.12.2013 Ne
49413124, 6eccpodHo).
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(r. MuuypuHck, yn. Uatep-
HalnoHayibHasg, 1oM Ne 101,
1/103)

305/120" py4HOii, HACTEHHO-TIOTO-
mounblit (mHB. Ne 2101065491)

3. Hoytoyk Lenovo IdeaPad V580c
(naB.Ne21013400405)

4. HabopsI 1eMOHCTPAITHOHHOTO
00opymoBaHUS U yueOHO-HATIISITHBIX
nocoOuil.

2. Microsoft Office 2010 (ym-
nen3us ot 04.06.2015 Ne
65291658, 6eccpodHO).

VYueOHast ayauTopust 1Jist
MPOBEJICHUS 3aHATUN CeMHU-
HapCKOro THUIA, KypcCOBOI'O
MPOEKTUPOBaHUs (BBIOJIHE-
HUS KypCOBBIX paboT),
IPYIIOBBIX U HHAWBUAY-
QJIBHBIX KOHCYJIbTAIUH, Te-
KYILIEro KOHTPOJISl ¥ IpOMe-
JKyTOYHOM aTTecTauuu
(KOMIIBIOTEpHBIH K1ace)

(r. Muuypusck, yin. Uatep-
HanpoHaisHas, 1. 101 -
1/114)

1. Kommstotep C-600 (unB. No
1101044333, 1101044334,
1101044335, 1101044336,
1101044337, 1101044338,
1101044339, 1101044340)

2. Kommsrorep C-700 (uuB. Ne
1101045328)

3. Konuenrparop ceteBoii (MHB. No
2101061671)

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

5. Cucremuslii kKoMIUIeKT: IIpouec-
cop Intel Original LGA 1155 Celeron
G 1610 OEM (2.6/2 Mb), monutop
20” Asus As MS202D , matepuHcKas
miaTta Asus, BEHTHISITOD, TaMSITh,
JKECTKUH TUCK, KOPITyC, KJIaBUaTypa,
MbIb (MHB. Ne 21013400425,
21013400446, 21013400453,
21013400454, 21013400481,
21013400480, 21013400455,
21013400482, 21013400505)
KommproTepHast TEXHUKA TTOIKITIO-
4yeHa Kk cetu «HTepHeT» U obece-
yeHa goctynoM k OMOC ynusepcu-
TeTa.

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

2. Microsoft Office 2003 (yu-
uen3us ot 04.06.2015 Ne
65291658, 6eccpouHO).

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

4. Audit Expert 4 Professional

(moroBopor 18.12.2012 Ne
0354/111-06).

5. Statistica Base 6 (moroso-
pot 12.01.2012 Ne 6/12/A)
6. Statistica Ultimate, xon-
TpakToT 25.04.2016
Ne0364100000816000014,
0eccpoUHo;

Statistica Ultimate, kouTpak-
tot 05.05.2017
Ne()364100000817000006;
Statistica Ultimate, kouTpak-
tor 07.05.2018
Ne(0364100000818000014).
7. Cucrema KoHcynbpTaHT
[Tmroc, norosop ot

10.03.2017 Ne
7844/13900/3C;

Cucrema Koncynprant [1iroc,
noroBop ot 20.02.2018 Ne
9012 /13900/9C;

Cucrema Koncynprant [1iroc,
noroBop ot 01.11.2018 Ne
9447/13900/3C;

Cucrema Koncynprant [liroc,
noroBop oT 26.02.2019 Ne
9662/13900/3C.

8. DIeKTpOHHEBII MepHoYe-
CKUil cripaBoYHUK «CHUcTeMa
I'APAHT», norosop ot
27.12.2016 Ne 154-01/17,
ONEeKTPOHHBIN MEPUOIUYE-
CKUil cripaBoYHUK «CHUcTeMa
I'APAHT», moroBop oT
09.01.2018 Ne 194-
01/2018C[; DnexTpoHHbIH
MEPUOJIUUECKUIN CITPAaBOYHUK
«Cucrema 'APAHT», noro-
Bop oT 02.07.2018 Ne 194-
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02/2018C/I.

9. Iporpammser mist O9BM u
0a3bl nansbix 1C: bubnuo-
teka [TPO® (cybonuueH3non-
HEIH gorosop ot 19.05.2017
Ne TTPKT-14698)

10. IIporpammsl s 9BM u
0a3wl qannbix 1C: Mysei
(cyOnuMIIeH3NOHHEIH TOTOBOP
ot 19.05.2017 Ne TTPKT-
14699)

Ilomemmenue oyt caMOCTOSI-
TEIBLHOM pabOTHI

(r. MuuypuHck, yin. Uatep-
HanyoHayibpHas, 1. 101 -
1/115)

1. Kommsrorep Celeron E3500 (uHB.
Ne2101045275)

2. Kommerorep Celeron E3500 (uHB.
Ne2101045276)

3. Komnerotep Celeron E3500 (uHB.
Ne2101045277)

4. Kommetorep Celeron E3500 (uHB.
Ne2101045278)

5. Komnerotep Celeron E3500 (uHB.
Ne2101045279)

6. Komnprotep Celeron E3500 (uHB.
Ne2101045280)

7. Kommsiotep Celeron E3500 (uHB.
Ne2101045281)

8. Komnprotep Celeron E3500 (uHB.
Ne2101045274)

KommproTepHast TeXHUKA MTOIKITIO-
yeHa Kk cetu «HTepHeT» u obecre-
uyeHa foctynoM k OMOC ynusepcu-
TeTa.

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

2. Microsoft Office 2003 (yu-
uensus ot 04.06.2015 Ne
65291658, 6eccpovHO).

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

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

5. Statistica Base 6 (1oroso-
pot 12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, xon-
Tpaktot 25.04.2016
Ne0364100000816000014,
OeccpouHo;

Statistica Ultimate, kouTpak-
tot 05.05.2017
Ne(0364100000817000006;
Statistica Ultimate, kouTpak-
tot 07.05.2018
Ne0364100000818000014).
7. IIporpammHoe obecniede-
Hue «Antumnaruar. BY3»
(TMIIEH3MOHHBIN JOTOBOP OT
21.03.2018 Nel93, 6ec-
CPOYHO; JTUICH3UOHHBIN JI0-
rosop ot 10.05.2018 Nel93-
1, 6eccpouHo).

8. MudopmanmoHHO-00pa3o-
BareJibHas nporpamma «Po-
CMETO» (JIOTOBOP OT
17.07.2018 Ne 2135).

Pabouas mporpamMMa JTUCHUILTUHBI COCTAaBIeHA B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC
BO — 6akanaBpuar no HampasieHuto noAarotoBku 09.03.01 MudopmaTika 1 BEIYUCIUTEIbHAS
TEXHUKa, YTBEpXkIEHHOTr0 pruka3zoM MunoopHayku P® ot 19.09.2017r. Ne 929.

AsTopsL:nipodeccop kadenpsl «MareMaTHKH, GU3UKHA U HHPOPMALMOHHBIX TEXHOJIOTUII
byrenkoA.H.
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Cr. npeniogaBarens kadeapsl matematuku, pusuku u UT Kamuaun C.O.

Peniensent — 3aBeayromuii kadeapoit cTaHIapTU3ANNH, METPOJIOTHH U TEXHUIECKOTO
cepBHca, K.T.H., JOIIEHT XaryHleB B.B.

Pabouas nmporpamma paspadborana B coorBerctBuu ¢ TpeboBanusmu OI'OC BO.

[TporpammMa paccMOTpeHa Ha 3aceJaHUU KadeIpbl MaTeMaTHKH, GU3UKU U HHPOPMALIUOH-
HbIX TexHosioruit.ITporokon Ne 7 ot «26» mapta 2019 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOINYECKON KOMUCCUU UH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 22 anpens 2019 r.

[Tporpamma ytBepxeHa PeriennemM yueOHO-METOIMYECKOTO COBETAa YHUBEPCUTETA IIPOTO-
koJ Ne§ ot 25 anpenst 2019 rona.

[Tporpamma J1omosiHEeHa ¥ pacCMOTPEHA Ha 3aceJaHuM Kadeapbl MaTeMaTUKU, (PU3UKH U UH-
dopmanmonnbix TexHonorui.Ilporoxon Ne 8 ot «8» ampens 2020 r.

JlononHeHHas mporpaMma paccMOTPEHa Ha 3aceJaHUM y4eOHO-MEeTOAMUYECKON KOMUCCUU
uHxeHepHoro uHcruryra ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 13 ampens 2020
I.

[Iporpamma yTBepkaeHa PermenneM yueOHO-METOIMIECKOTO COBETAa YHUBEPCHTETA MPOTOKOI Ne§ ot 23
amnpens 2020 rona.

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

[TporpamMma paccmoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKU, pU3UKU U MHPOpPMAaIOH-
HbIX TexHosorui. IIpoTokon Ne 10 ot «09» mapra 2021 1.

[TporpaMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU NHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 9 ot 05 anpens 2021 r.
[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA MPOTOKOJI
Neo8 ot 22 ampens 2021 ropa.

[Tporpamma nepepaboTaHa 1 0MOIHEHA B coOoTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[TporpamMma paccMoTpeHa Ha 3acejaHuM Kadeapbl MaTeMaTHKU, GU3NKU U MHPOpPMAaIOH-
HbIX TexHoJIoTUi. [IpoTokon Ne 10 ot «10» utons 2021 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU HHKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 nronst 2021 r.
[Iporpamma yTBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA MPOTOKOII
Nel2 ot 30 utons 2021 roxa.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccmoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTHKU, GU3NKU U UHPOPMAIIHOH-
HBIX TexHOoJIOTUl. [IpoTokon Ne 8 ot «12» anpensa 2022 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHUU y4€OHO-METOINYECKON KOMUCCUU UHIKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuiit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma ytBepxeHa Peniennem yueOHO-METOIMYECKOTO COBETA YHUBEPCUTETA IIPOTO-
kos1 Ne8 ot 21 ampens 2022 rona.

[Tporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusamu OI'OC BO.
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[Tporpamma paccMOTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, (GU3NKU U UH(OPMAIOH-
HbIX TexHosoruil. Ne 6 ot «14» mas 2024 r.

ITporpaMma paccMoTpeHa Ha 3ace€JaHUH Y4eOHO-METOANYECKON KOMUCCUU HHKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 20 mas 2024 r.

[Tporpamma ytBepxeHa PerennemM yueOHO-METOIMYECKOTO COBETAa YHUBEPCUTETA IIPOTO-
KkoJ1 NeNe 09 ot 23 mas 2024 roza.

OpurnHai JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuku, Gu3uku 1 HHPOPMAIIMOHHBIX TEXHO-
JIOTUH
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