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1. Hesn ocBoeHMs AUCHUILIMHBI (MOAYJIs1)

Ilens — cdopMupoBaTh HaBBIKHU OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUpPOBAHUS U
pa3paboTKu MPUIOKEHUH TSl pelIeHUs] MH)KEHEPHBIX 3a/1ay.

3aoauu:

— O3HAaKOMHTH 06yqa}oumxc;1 C OCHOBHBIMU KOMIIBIOTCPHBIMHU TCXHOJIOTHUAMHA (SI3BIKaMI/I,
6I/I6J'II/IOTeKaMI/I, I/IHCTPYMGHTaMI/I) " BBIYHUCIUTCIIBHBIMU METOJaMU, UCITIOJIb3YEMbIMU ITPU
PCIICHUHU NPUKIIAJHBIX 3a1a4,

— JaTb

He00X0AUMBbIE

3HaHUA

110

OCHOBaM

POTPaMMHPOBAHUS M Pa3padOTKe MPUIIOKEHHIA;
— OBJaACHHUC OCHOBAaMHU IMPOCKTUPOBAHUA IMNPHUKIAJHOIO IMPOrpaMMHOI0 O6CCH€‘-IGHI/I$[, ero

pa3pa60TKH, OTJIAAKH U TCCTUPOBAHU.

00BEKTHO-OPUEHTHPOBAHHOTO

2. MecTO AMCHMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

Hucuumuimaa b1.0.26 «llpukinanHoe mporpaMMHpPOBAHHE» OTHOCHUTCS K 00s3aTeNbHOM
yactu broka 1. Jlucummiuael (Momynn) ydeOHOTO TIaHa, u3yvaeTcs Ha 2 Kypce (3 cemecTp) mpu
O4YHOH Gopme 0OyueHHs 1 Ha 3 Kypce MpH 3a049HOM (hopMe 00ydeHus!.

Hns

«KomnbrotepHbie

OCBOCHHA
HCIIOJIB3YIOT 3HAHUA,

JIUCIIAIIINHEBI
YMEHHUS,

TCXHOJIOINH

«IIpuxknagnoe

IPOrpaMMHUPOBAHUE»

obOyyvaromuecs

HaBBIKH, C(OpPMUPOBAaHHBIE B XOJ€ H3YUYEHHUsS JUCUUIUINH
«MHpopmaTuka» u «MaTemaTukay.

OcBoeHME MAHHOM JUCHUIUIMHBI HEOOXOOUMO J/JI HM3y4eHHUs TaKUX JUCLUIUIMH, Kak
«BpluncinTenbHas TEXHUKA U CETH B OTpacin», «Jleranu MamuH U OCHOBBI KOHCTPYHMPOBaHUS»,

MPOCKTUPOBAHUA,

TPaHCIIOPTE», «OCcHOBBI HCKYCCTBCHHOI'O HHTCJJICKTAa» U Ap.

«MupopmanronHoe

obecnieueHue Ha

3. Ilnanupyembie pe3yJbTaThbl 00y4eHHsI M0 JUCHMUILIMHE, COOTHECEHHbIE ¢
IUVIAHUPYEeMbIMHU Pe3yJbTATAMU OCBOCHUSA 00pa30BaTeJIbHOM MPOrPaMMBbI

[Iponecc n3yueHus: AMCUUILIMHBI HAIPaBJIeH Ha (OPMUPOBAHUE CIIECAYIOIUX KOMIETEHIHI:
YVHUBEPCANbHOU:

— Cnoco0eH OCyIIecTBIATh IIOUCK, KPUTUYECKUH aHaIu3 M CUHTE3 MH(pOpMaIUH,
NPUMEHSTh CUCTEMHBIH MOJIXOJ U PELICHHs ocTaBleHHbIX 3a1a4 (YK-1);

00wenpogheccuoHaIbHbIX

—  Crnoco0eH NpUMEHATh €CTECTBEHHOHAayYHblE M OOIIEHH)KEHEPHbIE 3HAHUS, METOMbI
MaTeMaTHYEeCKOT0 aHAJIM3a U MOJICITUPOBaHUs B TipodeccroHanbHoi nestensHoctd (OIMK-1);

—  Cnoco0eH noHuMaTh NPUHLIUIEI paObOThl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOIUH
Y MCTIOJIb30BaTh UX JUIS PelieHus 3a1a4 npodeccuonanpHoi aestenbroctu (OIK-4).

Komgu Koo u Kputepun onieHuBaHMsI pe3yJIbTATOB 00yICHHUS
HaNMCHOBAaHHE HaNMEHOBaHHE HU3KHIA MTOPOTOBEIH 0a3oBbIit MPOJABHHYTBIN
YHUBEPCAIBHOMI WHIMKATOpa (moTmOpOTOBBIH,

KOMITETECHIH JOCTHKECHUS KOMIETEHIIHS HE

YHHUBEPCAIBHBIX | CPOPMHPOBAHA)
KOMITETEHITUI

VK-1. NI-1ykq — | He ymeer He umeer 3Haet ocHOBHbIE | OcCyIlEeCTBISET
Cnocoben OcyecTBisieT OCYIIECTBIISATh YETKOTO MPUHITUIE coopa | cOop u
OCYILECTBJIATh cbop u | cbop u MIPEACTaBICHUS O | ¥ 00paboTKH 00paboTKy
TIOUCK, 00paboTKy 00paboTKy MIPUHITUIAX nHpOpMAIUU HH(pOpPMAIIIH B
KPUTHYCCKHHA nHbopMaMu B | WH(OpMAIWH B cbopa u COOTBETCTBHUH C
aHaIM3 M CHUHTE3 | COOTBETCTBUU C | COOTBETCTBHH C 00paboTKH MOCTaBJICHHOM
nHpOpMAaIHH, [IOCTaBJIEHHOM NOCTaBJIEHHON nH(pOopMaIHH 3a1a4yeit
NIPUMEHSATh 3aaueit 3a1a4yeit
CHUCTEMHBII N-2yx1 — | He moxer YactuuHo Xopo1o OTnuuHo
TTOJIXOJT Ui | AHaTM3UpyeT W | aHAIM3UPOBATH U | OPHEHTHPYETCS B | aHATH3UPYET U aHATU3HUPYET U
pelenus CHUCTEMATH3Upye | CHCTEMATHU3HWPOB | METOJAaX aHAlM3a | CUCTEMATH3Upye | CHCTEMaTH3Upye
IIOCTAaBJICHHBIX T HJAHHBIC I aTb JaHHbIC 1A )51 T JAaHHBIC IJIA T JAaHHBIC UIA
3a1a4 TIPUHATHSL TIPUHATHUS CHUCTEMAaTH3allH | TIPUHATHS TIPUHATHUS




peleHni B | peLIeHui B JaHHBIX UL peleHuii B pelieHuil B
Pa3ITUYHBIX Pa3IMYHBIX TIPUHATHS Pa3IUYHBIX Pa3IMYHBIX
chepax chepax pelIeHuit B chepax chepax
JIEATEIIBHOCTH JICSATEIIBHOCTH Pa3IMYHBIX JIEATEIIBHOCTH JICSITEIIBHOCTH
ctepax
N-3yk-1 — | He moxer Cna6o Xoporio VYecnenso
Brisiasier BBISIBUTH onpeaessier oTpeeNnser oTIpeieNsieT
CHCTEMHBIC CHCTEMHBIC CHCTEMHbBIC CHCTEMHBIC CHCTEMHBIC
CBSI3U U | CBS3U U CBSI3U U CBSI3U U CBSI3U U
OTHOIIIEHHS OTHOIICHHS OTHOIICHHS OTHOIIEHHS OTHOIICHHS
MEXITY MEXITY MEXITY MEXITY MEXITY
H3y4aeMbIMU HU3y4aeMbIMH H3y4aeMbIMU H3y4aeMbIMU HU3y4aeMbIMHU
SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMH,
mporeccaMu MPOoIIECCaMu MpoIeccaMu mporeccaMu MPOIIECCaMU
W/ WIIH W/ /W W/WIIH W/WIn
00beKTaMH  Ha | 00BEKTaMH Ha 00bEKTaMH Ha 00BEKTaMH Ha 00BEKTaMHU Ha
OCHOBE OCHOBE OCHOBE OCHOBE OCHOBE
MPUHATON NIPUHATON MIPUHATON MPUHATON TIPUHATON
napaaurMbl napaurMbl apaurmbl MapaaurMbl napajurMbl
NI-4yy1 - | He moxert Cnabo Jocratouno VcemerrHo
Amnanmuzupyer paccMOTpeTh aHATN3UPYET OBICTpO aHATU3UPYET
BO3MOYKHBIE BO3MOYKHBIE BO3MOYKHBIE aHAITU3UPYET BO3MOKHBIE
BapUaHTHI BapUaHTHI BapUaHTHI BO3MO>KHBIC BapUaAHTHI
permeHust pelICHUs 3a/1a4d | PEIICHUS 3a1a4M, | BapHAHTHI pelIeHus 3a/1a4H,
[TOCTaBJIEHHO# U OLIEHUTD UX 4TOOBI OI[CHUTH peIIeHHs 3214, | OLICHUBAS UX
3a1a4u, JIOCTOMHCTBA U HX JOCTOMHCTBA | YETKO OLICHMBAas | JOCTOMHCTBA U
KPUTHYCCKH HEJOCTATKH. U HEJOCTATKH. HX TOCTOMHCTBA | HEJOCTATKH.
OlLICHHBAs ux Y HEJIOCTaTKH.
JIOCTOMHCTBA U
HEJIOCTATKH
OIIK-1. N-1lomky — He ymeer YactuyHo Ymeer CBoboaHo ymeer
Criocoben [Mpumensier MIPUMCHSATH OCBOCHBI YMCHHS | TIPUMCHATH TIPUMCHSATH
TIPUMEHSITH MaTeMaTU4YeCKUi | MaTeMaTUYECKUM | MPUMEHATH MaTeMaTHUYECKU | MaTeMaTHYCCKUM
€CTeCTBCHHOHAYY | ammapaT, METOIbI | ammapar, METOIBl | MaTeMaTHUSCKU | ammapar, MEeTOIbI | almapaT, METObI
HBIE MAaTEMAaTHYECKOT | MaTeMaTU4YeCKOI | ammapar, METOJbl | MATEeMaTHUYCCKOT | MaTEMaTHYECKOT
OOIIEeMHKEHEPHBI | O aHaJH3a ! 0 aHaM3a u MaTeMaTHYECKOI | O aHalu3a U 0 aHaM3a u
€ 3HaHus, MOJICIUPOBAHMS | MOJCTHPOBAHUS | O aHAJK3a U MOJICIIUPOBAHMS | MOJCIHPOBAHUS
METOIBI JUTSL PELICHHST JUTSL PELICHHUS MOJCITMPOBAHUS | TS PCIICHHS JUTSL PELIICHHUS
MaTeMaTHYEeCKOT | 3ajgad 3a1a4 JUTSL PEIICHUS 3aaq 3a1a4
0 aHaIu3a u npodeccroHanbH | nMpodeccHoHalbH | 3a1au npodeccroHanbH | nmpodeccruoHaIbH
MOJICTHPOBAHUS | O JIEATCIFHOCTH | OW JEATENEHOCTH | MPO(ECCHOHANbH | O NEATEIBHOCTH | OU JAEATEIHHOCTH
B Ol IesITEJIbHOCTH
npodeccrnoHanbH | UI-20mx.1 — He ymeer YactuyHo Ymeer CBoOo/iHO ymeeT
oif gestensHOCTH | [Iprmensier TIPAMEHSATH OCBOCHBI YMEHHS | TIPUMEHATH TIPAMEHSATH
CCTECTBCHHOHAYY | €CTCCTBCHHOHAYY | IPUMCHSTH €CTECTBCHHOHAYY | €CTCCTBCHHOHAYY
HBIC W/WN HBIC U/WIU €CTeCTBEHHOHAYY | HbIC W/HIN HbIC W/WIU
OOIICHHKCHEPHEI | OOIEHHKECHEPHBI | HBIC H/HITH OOIICHHKCHEPHBI | OOMCHHXCHEPHBI
€ 3HaHUS IS € 3HaHUs IS OOIICHMHXCHEPHBI | € 3HAHUS IS € 3HaHUs IS

petieHus 3amaq
npoheCCHOHATBH
Ol IeSITEIbHOCTH

pelIeHus 3a/1a4
npoeCCUOHATBH
OM JIeSITENbHOCTHU

€ 3HAHUA 1)L
pelieHus 3a1au
mpodeccHoHaIbH
oM AeATEIBLHOCTH

petieHus 3amaq
npodheCCHOHATBH
Ol IEeSITENbHOCTH

penreHus 3a1a4
npodeCCUOHAIbH
Ol eI TENbHOCTH

OIIK-4.
Cnocoben
IIOHUMATh
MIPUHIIUTIBI
paboTsI
COBPEMEHHBIX
WH(POPMAIIMOHHEI
X TEXHOJIOTHHA U
HCIIOJIB30BATh UX
JUTSL PEIICHUS
3a7a4

WI-Lonks —
Bri6upaer
COBpEMEHHEBIE
MH(POPMAIMOHHBI
€ TeXHOJIOTUH U
MpOrpaMMHBbIE
cpencTBa npH
pelIeHun 3a1aq
npodeccHoHaIbH
O IeSATETBHOCTH

He moxer

3 hexTrBHO
BBIOMpaTh
COBPEMCHHBIC
HH(GOPMAIIMOHHEI
€ TeXHOJIOTUH U
MIPOTpaMMHEIE
CpejcTBa IpH
pereHnn 3aga4q
mpodeccHoHaIbH
OH eSITEIbHOCTH

He nocratouno
YETKO BHIOMpaET
COBPEMCHHEIC
MH)OPMAIMOHHBI
€ TeXHOJIOTUH U
MIPOrpaMMHEIC
CpezcTBa mpu
pelIeHu  3a1ay
mpodeccHoHaIbH
OH 1eATEIbHOCTH

3HaeT OCHOBHEIE
MH()OPMAITMOHHBI
€ TEXHOJIOTUH U
MIPOrpaMMHBIE
Cpe/ICTBa pH
peIICHUM 3324
npodecCHoHaNbH
OH IeATEILHOCTH

3Haer
COBPEMEHHBIE
“HGOPMAIIMOHHEI
€ TCXHOJIOTUHU U
TIPOTpaMMHEIE
CpeicTBa IpU
pelieHnn 3a1a4
npodeccruoHaTbH
OH esITENbHOCTH

3




podeccHoHaTbH
oM AeATEILHOCTH

NI-20mi4 —
Ucnonbzyer
MH(OPMAIMOHHBI
€ TEXHOJIOTHUHU 1
MPOrpaMMHbIe
CpelcTBa pu
pelIeHuH 3a1a4
npodeccHoHaTbH
OH JesTeNbHOCTH

He moxer

3¢ hexTrBHO
HCIIOJIb30BATh
UH(pOPMAIMOHHBI
€ TeXHOJIOTUH U
MPOrPaMMHEIC
Cpe/CTBa NIpU
peleHny 3ana4y
npoeCCUOHATBH
Ol IESITEIIPHOCTH

Ucnons3yer
OrpaHUYEHHbIN
KJacc
MPOrPaMMHBIX
CPEICTB IpH
pellIeHuH 3a1a4
npodeccHoHaIbH
Ol J1eATeIbHOCTH

B nocrarounoit
CTETIEHU MOXKET
HCTIOJB30BaTh
MH(OPMAIMOHHBI
€ TEXHOJIOTHH 1
MPOTrPaMMHBIC
cpencTBa mpu
peIIeHUN 33124
npodheCCHOHATBH
0¥ eI TeIPHOCTH

VYenemso
UCIIOJIb30BaTh
COBpEMEHHbBIC
MH()OPMAIMOHHBI
€ TeXHOJIOTUH U
porpaMMHBbIE
Cpe/ICTBa pU
peleHny 3aga4y
npoheCCUOHATBH
Ol IESITENbHOCTH

B pe3ynbraTe u3yueHus: AUCUUIUIMHBI 00 yJaOLIUICs TOKEH:

3HaThb:

— OCHOBHBIC MOJICJIN PCIICHUA q)YHKI_[I/IOHaJ'H)HI)IX 1 BBIYMCIIMTCIIBHBIX 3a1a4,

— MPUHLUIBI 00BEKTHO-OPUEHTHPOBAHHOTO MIPOrPAMMHUPOBAHHUS;
— OCHOBHBIE CIIOCOOBI U peXUMBbI 00pabOTKH MHKEeHEpHOH nHpopmaiuu B cpeae MathCad;
— OCHOBHBIE IPUHIUITBI paObOTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

yMeTh:

— OCYIIECTBISATh TMOWCK, KPUTUYECKUH aHalIW3 U CHUHTEe3 HH(POpMAIMH, TPUMEHATH
CHUCTEMHBIN TIOJIXO/T JIsl PEIIEHHUS TOCTABICHHBIX 3a/1a4;

— IPHUMCHATH

CCTCCTBCHHOHAYYHBLIC

U OOIICUHKEHEPHBIE
MaTeMaTUYEeCKOTO aHaJIM3a U MOJICIIMPOBAHUS B IPO(ECCHOHATBLHOM eI TeIbHOCTH;

3HAHUS,

METObI

— HCIOJB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHH U MPOrPAaMMHBIE CPEICTBA
MIPU pElIeHUH 3a]1a4 MPOPECCUOHAIBHOM 1eATeIbHOCTH;
— pa3pabaTeIBaTh MPOEKTHI AJIS PELICHUS WH)XEHEPHBIX 3a7ad C UCIIOJIb30BAaHUEM CPEIbl
BHU3YaJIBHOT'O IPOTPaMMUPOBAHNS;
— CTaBUTh M pemaTh 3aJayd 10 O00pabOTKEe WHKEHEPHBIX JaHHBIX B OJHOM U3
MaTeMaTHYECKUX ITAKETOB;

— HCIIOJIB30BaTh

OCHOBHBIC

IMPUHIMIIBI

paboThl

TEXHOJIOTHI AJIs1 pCHICHUA 3aaa4 HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTHU,

BJAA€CTh:

— METOAaMHU IMOUCKA, KPpUTHYCCKOI'O aHajliu3a U CUHTE3a I/IH(bopMaI_[I/II/I;

— cmocobaMu

peLeHus

3aga4d

poheCcCUOHATLHOM

JACATCIIBHOCTHU

COBPEMEHHBIX HH(POPMAIIMOHHBIX

Ha  OCHOBC

CCTCCTBCHHOHAYYHBIX U O6I_HeI/IH}KeHepHBIX 3HaHPII>i, METOJOB MATEMATHYECCKOI'O aHaJim3da H

MOJACIIUPOBAHNA,

— TMPaKTUYECKUMHU HaBbIKAMH 10 pa3paboTKe TMPHIOKEHHH Ha s3blke OOBEKTHO-
OPHUEHTHPOBAHHOTO IIPOrPAMMUPOBAHUS;
— HaBbIKaMM pelleHHsl MPO(eCcCHOHANIBHBIX 3a/1a4 B CpeJie MaTEMAaTHYECKOT 0 MaKeTa.

3.1 Marpuna cooTHeceHHUsI TeM/pa3iejioB Y4eOHONl JAUCUMILIMHBI U

¢popMupyemMbIX B HHMX YHHMBEPCAJBHBIX M  00menpogeccuoHAIbLHBIX
KOMIIeTeHIUM
Kommerennu
VK-1 | OIIK- | OIIK- Y o01tee
Ne Tembl, pa3aensl TUCITUTUTAHBI
1 4 KOJIMYECTBO
KOMIIETEHIINH
1 | OcHOBHBIC MOHATHS OOBEKTHO- + + + 3
OPUEHTHUPOBAHHOTO MPOTPAMMHPOBAHUS
2 | Pa3paboTka mporpaMMHOTO Koz + + + 3
3 | JonoanuTenbHbIe BO3MOKHOCTH Visual Basic + + + 3
4 | Ocuosuble Bo3mokHoctH Mathcad + + + 3
5 | Ilporpammuposanue B Mathcad + + + 3
6 | Mmkenepusie pacuetsl B Mathcad + + + 3

4. CTpyKTYpa U CoAepKAHUE TUCHUTINHBI (MOAYJIs1)




OO01mast TpyA0eMKOCTh TUCHHUIUIHHEI - 3 3a4eTHbIe equHuIlb! (108 akageMudeckix 4acoB).

4.1. O0beM TUCUMILIUHBI U BU/AbI YU4eOHOMH padoThI

Bunre! 3ansatui

Bcero akag.gacos

ouHas opma 3ao4Has popma
o0yueHus o0yueHHs
OO01mast TpyA0eMKOCTh TUCIUTUTHHBI 108 108
KonrakTHas pabora 00yJaromuXxcst c 36 22
MpernojaBaTesieM, B T.4.
ayJIUTOPHBIE 3aHATHS, U3 HUX 36 22
JICKITAU 12 6
nabopaTopHble paboThI 24 16
CamocTosTenpHas paboTa 00yJaronuxcs 36 77
npopaboTKa y4eOHOro Marepuaia 12 20
MOJTOTOBKA K 3aHSATHIM 12 20
MOArOTOBKA K TECTUPOBAHUIO 12 37
Kontposb 36 9
Bui ©TOrOBOro KOHTPOJIS 9K3aMeH
4.2. Jlekuuu
O0BeM B akaja.yacax
Ne Paszen . ouHas popma | 3a0uHas Gpopma dopwpyensre
JUCITUTUTAHBI, TEMBI JICKITUH KOMIICTCHITHH
00y4yeHHUs o0yueHus
Pasnein 1. OcHOBHBIC TOHATUS 2 1 YK-1, OIIK-1,
1 | 0OBEKTHO-OPHUECHTUPOBAHHOTO OIIK-4
POTPaMMHUPOBAHUS
2 Pasnen 2. Pazpabotka 2 1 VK-1, OIIK-1,
MPOTPAMMHOI0 KOJa OIIK-4
3 Paznen 3. JlonmoaHUTEILHEBIC 2 1 VK-1, OIIK-1,
BO3MOXXKHOCTH Visual Basic OIIK-4
4 Pasznen 4. OcHOBHBIE BO3MOKHOCTH 2 1 VYK-1, OIIK-1,
Mathcad OIIK-4
5 Pazpnen 5. IlporpammupoBanue B 2 1 VYK-1, OIIK-1,
Mathcad OIIK-4
6 Paznen 6. lm>xeHepHbIE pacueThl B 2 1 VK-1, OIIK-1,
Mathcad OIIK-4
Hroro 12 6
4.3. IlpakTyeckne 3aHATUS (CEMHUHAPDBI) — HE NPETYCMOTPEHBI
4.4. 1abopaTopHbie padoThI
OObeM B akaj. Jyacax Hcrnonesyemoe
Ne HaumeHnoBaHue 3aHsITHS o1Had 3a04Had r([)%(:;ﬁael\:gg[;: PopmmpyemeLe
q)opMa (I)OpMa KOMIICTCHIIUU
00ydeHus o0yueHus
Paznen 1. OcHOBHBIE MOHATHS 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAaMMHPOBAHHUS
1 | Cpema mporpaMMHpOBaHHS 1 2 DreamSpark Premium, | VK-1, OIIK-1,
Visual Basic: wunTepdeiic, Visual Basic OIIK-4
3JIEMEHTHI YIIpaBJIECHHUSL.
Coznanue, pefakTHpOBaHUE,
COXPaHEHHE MPOEKTA.




Paznen 2. Pa3paboTka nporpaMMHOro KoJia

2 | Visual Basic: BBOJ U BBIBOZ 1 1 DreamSpark Premium, | VK-1, OITK-1,
JTAHHBIX Visual Basic OIIK-4

3 | Visual Basic: 2 1 DreamSpark Premium, | VK-1, OIIK-1,
Pa3BETBIISIOIIHECS Visual Basic OIIK-4
MPOTPaAMMBI

4 Visual Basic: maicms 2 2 DreamSpark Premium, | YK-1, OIIK-1,

: Visual Basic OIIK-4
Pazgen 3. JlonoaauTensHbIE BO3MOKHOCTH Visual Basic

5 , . 2 1 DreamSpark Premium, | YK-1, OIIK-1,
Visual Basic: maccuBs Visual Basic OIK-4

6 | Visual Basic: rpajuka 2 1 DreamSpark Premium, | YK-1, OIIK-1,

Visual Basic OIIK-4
Pasznen 4. OcHoBHble Bo3MoxHocTH Mathcad

7 | Mathcad: uHTepdeiic, 2 1 MathCad VK-1, OIIK-1,
MOCTPOCHUE BBIPAKCHUN U OIIK-4
rpadukoB

8 | Mathcad: peleHne 2 2 MathCad VK-1, OIIK-1,
YpaBHEHUH, CUCTEM OIIK-4
ypaBHEHUI

9 | Mathcad: BEKTOPbl U 2 1 MathCad VK-1, OIIK-1,
MaTpHIIbI OIIK-4

Paszen 5. [IporpammupoBanue 8 Mathcad

10 | ITporpaMmmupoBaHue B 4 2 MathCad YK-1, OIIK-1,

Mathcad OIIK-4
Paznen 6. MnxenepHsle pacuersl B Mathcad

11 | Mathcad: pelienue 2 1 MathCad VK-1, OIIK-1,
nuddepeHnnaTbHBIX OIIK-4
YpaBHEHUH.

12 | ABromaruyeckas 1 1 ABTOMaTuyeckas VYK-1, OIIK-1,
CIIpaBOYHas cucremMa CIIpaBOYHas cucremMa OIIK-4
«CeNbX03TeXHUKAY. «CenbX03TeXHUKAY,

IIpumenenue I'ncC- 'ic Maplnfo
TEXHOJIOTH B  CEIBLCKOM Professional
XO35HCTBE.
13 | MoaynbHOE TeCTUPOBaHHE 1 ACT-Tecr Plus YK-1, OIIK-1,
OIIK-4
Htoro 24 16
4.5. CamocrosiTesibHAs padoTa 00y4aronmuxcs
O0beM B yacax
Neo Pasien qUCIUILIHHBI Bust paboThl ounas | saounas | POpMHpyeubIe
(bopMa (l)opMa KOMIICTCHLIMU
00ydeHsT| 00ydIeHHUs

1 | Pemenue nHXeHEPHBIX npopaboTka y4eOHOTO MaTepuaia 4 7 YK-1,
3818 B CHCTEME 06LeKTHO- HOJTrOTOBKA K 3aHATHIM 4 7 OIIK-1,
OPUCHTHPOBAHHOTO OIIK-4
EPO_FPaMMHPOBaHHH Visual MOATOTOBKA K TECTUPOBAHUIO 4 12

asic
2 | Maremarnueckas oOpaboTka | mpopaboTKa yaeOHOTO MaTepuaia 4 7 YK-1,
naHHbIX B Mathcad 2 7 OIIK-1,
HOJATOTOBKA K 3aHATHSIM OIIK -4
MOJITOTOBKA K TECTUPOBAHUIO 4 12
3 | IIporpammupoBaHue B npopaboTKa yueOHOTo MaTrepuana 4 6 YK-1,




Mathcad MOATOTOBKA K 3aHATHUIM 4 6 OIIK-1,
MOATOTOBKA K TECTUPOBAHUIO 4 13 OIIK-4

Hroro 36 77

N =

16.

17.

18.

19.
20.
21.
22.

23.
24,
25.
26.
27.

28.

29.
30.

[lepedyeHb METOANYECKOTO OOECTIEYSHHS ISl CAMOCTOSITETILHON pabOTHI MO AUCIUILIHHE:

VYuebHOo-MeTonnueckuil komiuieke «lIpuknaanoe nporpammupoBanue», Makosa H.E. U3n-
Bo: ®I'BOY BO Muuypunckuii 'AY, 2022, 228 c.

VYuebHOe mMocobue ¢ NPUMEHEHHEM AaKTUBHBIX METOAOB o0ydeHus «PemeHue HaydHO-
WHXEHEPHBIX 3a1a4d B nakere MathCAD», Makoa H.E. Muuypunck: Muuypunckuii ['AY,
2021

Metonudyeckoe TocoOWe ANisi  CaMOCTOSTENbHOW  paboThl  cTyneHTOB  «OCHOBHBIE
Bo3MokHOCTH Visual Basic». Makosa H.E. Muuypunck: Muuypunackuii ['AY, 2020.

4.6. BoinoJiHeHHE KOHTPOJILHOM PadoThI 00y4al0IIUMHKCS 3204HOH (POPMBbI
00y4eHus

KoHnTponbHas pabota coctout u3 3-x 3amanuii (1o mociaeaHuM pdpam mudpa).
3AJAHUE 1
[onstus napopMalys, JaHHbIE, UHHOPMATHKA, HH)OPMAITMOHHBINA TPOIIECC, TEXHOIOTHS.
Oransl nHPopMaTH3auu ooIiecTBa. MHGOpMaMOHHbBIE PEBOJIOIIUH.
WNudopmammonnoe oOmiectBo. XapakTepHble 4YepThl uH(MOpManmoHHOro obmectBa. OmnacHble
TEHJICHIIMU WH(POpMATH3aIMN O0IIEeCTBa.
WNnudopmarmonnsie cucreMsl. [lorstue. CTpykTypa.
Buibl MHGOPMAITMOHHBIX CHCTEM.
Wndopmammonnas  texHomorusi. llomsatue. CooTHomieHne  WH(POPMAIMIOHHOW  CHCTEMBI U
MHGOPMAITHOHHON TEXHOJIOTHH.
OBoronHs pa3BUTH HHOOPMAMOHHBIX TexHoJoruil. Kiaccndukamnys 3TamoB pa3BUTHA 1O ITPU3HAKAM.
Hogsas undopmanmoHHas TEXHOJIOTHSI.
[Ipo6eMb! HCITONB30BaHUSA HHGOPMAITMOHHBIX TeXHOJOTHH. [lepcekTHBEI nemob3oBanus HUT.

. CtpykTypa nHPOPMAaOHHOH TEXHOJIOTHH.

. MeTogonorun HCoab30BaHMs HH(OPMAITUOHHBIX TEXHOJIOTHIA.

. Konuenuuu Be16opa BapuanToB BHeApeHUS! HHOOPMAIIMOHHOW TEXHOJIOTUH B (hUpMe.

. UncTpymenTapuii nHGOPMAITMOHHBIX TEXHOIOTHA.

. Peanuszanmsa uHoOpMaMOHHBIX TEXHOJIOTHH C TIOMOIIBIO TEKCTOBBIX, THIIEPTEKCTOBBIX PEIAaKTOPOB.

. Peammzanms mH(OpPMAMOHHBIX TEXHOJOTHH C IMOMOIIbI0 TaOMMYHBIX pemakTopoB. Co3manue 6a3

JaHHBIX. DOPMBI U SJIEMEHTHI YIIPaBIICHUSI.

Peanuzanmss uHpOpPMAIMOHHBIX TEXHOJIOTHH C IOMOIIBIO TaOJUYHBIX PEIAKTOPOB. YIpaBICHHUE
COOBITHSMU C MTOMOIIBEO MaKPOCOB.

CucteMbl ympaBieHHs 0a3zaMu JaHHBIX KaK HHCTPYMEHT pealn3aliiid MHPOPMAIMOHHBIX TEXHOJIOTHH
YIpaBJICHHUS.

OYHKIMOHANIBHBIE S3BIKA MPOrPAMMHUPOBAHUS KaK HMHCTPYMEHT HH()OPMAIMOHHON TEXHOJOTHH.
TexHONMOTHN 00BEKTHO-OPHEHTHUPOBAHHOTO MTPOTPAMMHUPOBAHHS.

WuctpymenTapuii nHGOpMaMOHHBIX TexHOJIOorHi. Case-TexHonornu. PacueTHO-IOrHuecKie CHCTEMBI.
Orarrel pa3paboTky HHPOopMaHOHHBIX TipoaykToB (MI1) Kusuennsrit ko WI1.

[TousTue anropurMma. Peanuzamus anropurMma.

Otmagka WII. Tecruposanme WII. Bumel. Ortansl. Buempenme UII B skcrumyaranmio. PaszpaboTka
COIPOBOAUTEILHON JTOKYMEHTALVH.

XapakTepucTrKa HHHOPMAIIMOHHON TEXHOJIOTHHA 00pa0OTKHU JaHHBIX.. 3amadu. OCHOBHBIE KOMIIOHECHTHI
XapakTepuctrka HH(OPMAIMOHHOW TEXHOJIOTUY ynpaBieHus. 3anaun. OCHOBHBIC KOMITOHCHTHI .
XapakTepuCcTHKa TEXHOJIOTHN aBToMaTu3anun opuca. 3anaurt OCHOBHBIE KOMITOHEHTHI.

KoMIbloTepHbIe 1 HEKOMITEIOTEPHBIE O()UCHBIC TEXHOJIOTHH.

[TousTHE CHCTEMBI TOACPKKH MPUHATHS PEIIeHUH. XapakTepucTuka u HazHadeHue 3anadu. OCHOBHbBIC
KOMITOHEHTBHI.

IToHATHE WMCKYCCTBEHHOTO HWHTEIUICKTA. HampaBiieHHs wWcclenoBaHWs B OO0JaCTH HMCKYCCTBEHHOTO
HUHTEJICKTA.

IToHsITHE MHTEIEKTYaIbHOM CUCTEMBI. BUIBI NHTEIIEKTYaIbHBIX CUCTEM.

[TousTue sxcneptHoi cuctemsl. Bunpl. Xapakrepuctuka. 3agaur. OCHOBHbIE KOMIIOHEHTHI .




31. ®opmupoBanue BxomHoi mHGopManmu B U T skcmepTHBIX cUCTeM.. MCTomp30BaHNE TEOPUH HEUETKHX
MHOXecTB. Ponb 3kcriepra no 3HaHUSIM

32. basa 3Hanwuii u uarepnperarop B UT sxcnepTHBIX cucteM. MOayilb CO3JaHHs CHCTEMBI.

33. CereBble HH(pOPMALMOHHBIE TEXHOJIOTHH. THCTpYMEHTapHiA.

34. OcHoBHbIe cBolicTBa 3HaHMH. Knaccudukanus 3HaHHI TI0 cr1oco0aM MpeJICTaBICHUSI.

35. OcHoBHbIe (ha3bl mpuoOpereHust 3HaHui. OTIeHKa 3HAHUH

36. Ocobennocru 6a3bl 3Hanui (b3). Jransr co3nanus b3. UHcTpyMeHTaBHBIE CpECTBA.

37. Ocobennoctu Visual Basic kak 00beKTHO-OPHEHTHPOBAHHOTO SI3bIKA IPOrPaMMHPOBAHHS.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

Wurepodeiic cpensl nporpammuposanus VisualBasic
PaspaboTka mosp3oBarensckoro uatepdeiica B VisualBasic
[Tepemennbie u koHCcTaHThl B VisualBasic

Maccussi B VisualBasic

Bcerpoennsie dynkimu VisualBasic

Bgonx u BeIBO manHbIX B VisualBasic

Pabora ¢ naroii u Bpemenem B VisualBasic

Pabota ¢ rpadukoii B VisualBasic

DnemeHTHI yripasieHus B VisualBasic

OcHoBHbIe 00bekThI VisualBasic

OcHoBHBIe cBOMicTBa 00BbeKkTOB B VisualBasic

49. OcHoBHbIe cobbiTHd B VisualBasic
50. Ocuosuble MeToas! B VisualBasic

3AJJAHUE 2

PazpaOoraiite npunoxenue it 00paOOTKM IOBYMEpHOro MaccuBa. llpumepHblii Bua (GopMbl

MIpeJICTaBJIEH HAa PUCYHKE.

. [2TRaB AN, TP, AN-120 =101 =l

Eonuectao cTpok. |5 KonWuecteo cToNsuoe |6

[ U 2HE BHHE 3 NEMEHTOE MACEABE 0T |20 0o |so
JasmHoyncno F = |25

tarmManeHeE no MOOYNE
SMBMBH TEI. FOBEHEE 43

Macoie

L1 637 20 9432042 a| [z 2
4012132454331 49 2m| 5,6
4671 4000 254724 27 ]
742090 2T A0 dd 44

37 4947 26 4043 27 35 21,7

23494020 27232343

N EEHE Lk
HEEE RS
33605 7 A AT
433 20 mag A =l

I:HH HE 3NeMeEHTOR, 3HBYEHHA Kl:lTDFlh.l)c B0 bLUE Wi
DEEHL 9 BOBHHOMY duMeny Fpaase 1452

No Yenosue 3a0auu
Han wmaccue X(15). Haiitu cpeanee apuMETHUECKOE IMOJOKUTEIbHBIX M OTPHIATEIbHBIX
0. anemMeHTOB MaccuBa R1 m R2. Ompenmennth, kKakod W3 HAWJEHHBIX JIIEMEHTOB OOIBIIE II0
a0COJIFOTHOM BEJIMYHHE.
1 Haner maccuBbl X(10) u Y(15). Haiith MakcUMaibHBIC 3JEMEHTHI MACCHBOB Xmax M Ymax.
' Onpenenutb, KAKOH 3JIEMEHT MeHbIIe Xmax Wi Y max U Ha CKOJIBKO.
5 Jan maccus X(15). Haiitn npon3BeneHus MOJOKHUTENBHBIX  OTPUIIATEIBHBIX 3JIEMEHTOB MacCHBa
' P1 u P2. Onpenenuts, uTo Ooubliie 1o adcomoTHOH Benuuunae P1 wim P2.
3 Jan maccuB X(10). HaiiTu KoTrM4ecTBO BO TIOJIOKUTEIHHBIX U OTPHUIIATEILHBIX 3JIEMEHTOB MacCHBa
' K1 u K2 . Onpenenuts, uro 6omnbnie K1 mmn K2 1 Ha ckosibko
4 Han maccuB X(10). Haiitm mpousBezeHnss YeTHBIX M HEYETHBIX 3JIeMEHTOB MaccuBa P1 u P2.
) Onpenenutpb, 4to O6onbmie - P1 v P2,
5 Jan maccuB A(10). Ompenenuth cpemuee apudmerndeckoe SA TOJOKUTEIBHBIX 3JIEMEHTOB
MacCHBAa C HEYETHBIMU MOPSIKOBBIMH HOMEPAMH.
6 Han maccus A(15). Onpenenuts cymmy S, npousBenenue P u xommuectBo K 3nemeHToB MaccuBa,
' nomajaromux B uaTepBai [10,20].
7. Jan maccuB X(15). YopsiouuTh 3J€MEHTHl MAaCCHBA MO0 BO3PACTAHUIO.
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Janer maccusel A(10) u B(10). Heobxommmo co3mats MaccuB P(10), KaKaelid 31eMEHT KOTOPOTO
nmeet By P(1)=A(i)*B(i)-10 u BeIBeCTH Ha 1eYaTh BCE TPU MACCHBA.

Han wmaccuB X(20). Ilepemucats mompsiga B MaccuB Y TOJOXKHUTEIbHBIE, a B MaccuB Z
OTpHIIATEIHHBIC DJIEMEHTH MacCUBa X.

3AJTAHUE 3
Pemre 3a1auy B cpexe MathCad.

=

Yenosue zaoauu

[octpouTts rpaduk Gyrkimn y=(x"+1)/(x*-4)".

ocrpouts rpaduk GyHKImH y=x/(x°-9)

[octpouts rpaduk (yHKIHH, 3aIaHHON B mapamerpudeckoM Buae: x=3at/(1+t%) u y=3at’/(1+t%),
ecn -oo<t< -1 u -1<t< +oo.

Tocrpouts rpaduk GyHKIMH, 3a1aHHOI HesBHO: 5x°+3y°-15=0.

[ocrpouts rpaduk dyskmmu Z(X,y) = y° — X°

[ocrpouTts rpaduk Gyrxmmn z(X,y) = +(y? + x%)-1.

ITocTpouTh MOBEPXHOCTH, 3aJaHHbIe B mapaMmeTpuueckom Buae: {X(u,v)=ch(u)cos(v), y(u,v) =
ch(u)sin(v),z(u,v) = sh(u)} u {t(u,v) = sin(u)cos(v),p(u,v) = sin(u)sin(v), s(u,v) = cos(u)}.

® N |0 wW IMdE

IToctpouts moBepxHOCTH Z(X,Y) = Sin(X) + cos(y).

[TocTpouTh NOBEPXHOCTH, 3alaHHYIO BEKTOPOM MapaMeTPUIECKUX (QyHKLIHUH.

~cos(f)
sin(p)

.az

7(a,B)=

Nk R R

10. IMoctpouts rpaduk yskiwn y=cos(x/2) + cos(5x)/5 na unrepane [-15;15].

4.7. Conep:kaHue pa3iejoB IUCIIUILIHHBI

1. OcHoBHbIE MOHATHS 00HLEKTHO-OPMEHTHPOBAHHOIO NporpaMmupoBanus. OObBEKT,
KJacc, CBOHCTBO,  METOJ,  HAcleIOBaHWE,  WHKancymsinus, noauMopdmsm.  Cpena
nporpammupoBanus Visual Basic. MaTepdeiic cpenbl mporpaMMHpOBaHUs, 37IEMEHTHI YIIPaBICHHUS.

2. Pa3pa6orka mporpaMmuoro koaa. Cos3laHue NPOEKTOB IIPU PELICHUM MHKEHEPHBIX
3a/a4; dTambl CO3JaHHS MPOEKTa, ero MoauduKaius, coxpaHeHHe. JlaHHBIE M WX OIKCAHHE,
BBIPQXKEHUS U ONEPAlliU, BCTPOCHHBIE ()YHKIIH, OCHOBHBIE OMEPATOPHI.

3. lonoJHuTeIbHbIe BO3MO:KHOCTH Visual Basic. Pabora ¢ pgaroit u BPEMEHEM.
UcnonpzoBanue B mpoekre rpaduku, anuManuu. Paborta co cTpokamu, (aitmamu, oOpaboTka
omu6ok. [Ipouenaypst u pynkuuu. [lporpamMmmupoBanne B 0(MCHBIX TPUIOKEHUSIX, OCHOBBI pabOThHI
C MaKpOCaMH.

4. Ocnosubie Bosmoxknoctn Mathcad. Unrepdeiic Mathcad. IToctpoenne BbIpakenuii u
rpajuxoB. Pemienne ypaBHeHMH, cucteM ypaBHeHuil. VcciemoBanue (yHKIMHM Ha SKCTPEMYM.
PaGora c¢ Bektopamum u Mmatpuiiamu. Pemenwe auddepeHnmuansHeix ypaBHeHuid. OOpaboTka
9KCTIEPUMEHTAIBHBIX JJAHHBIX. MaTeMaTHyecKas CTaTHCTHKA.

5. Mporpammuposanne B Mathcad. Cosnanue nporpamMMm. BBOJ-BBIBOJ JaHHBIX.
VYcnosnsii onepatop. Oneparop nukia. [loanporpammer-¢yakiuu. OTinaaka

6. Mn:xenepubie pacyersl B Mathcad. IMpumepsl umkeHepHbIX pacuetoB B Mathcad:
pacder 3JIEKTPUYECKOH LENHM IEPEMEHHOr0 TOKa, ABW)KEHHE JIBYX MAIIMH II0 MOCTY, pacuer
MOMEHTOB MHEPIMU CEYCHMsI, pacyeT MPOCTEHIIMNX coeauHeHUM. [Ionck, KpuTHuueckuil aHanus u
cuHTe3 nHpopMmaruu. CUCTEeMHBIH MOJAXOJ U PELIeHUs MOCTaBIEHHBIX 3aj1ad. Vcmonb3oBaHue
€CTECTBEHHOHAYYHBIX U OOIIEHHXEHEPHBbIX 3HAHUI, METOJ0B MAaTEeMaTHYECKOro aHaliu3a |
MOJICIUPOBAaHUSI B MPO(PECCHOHATBHOM  AESITEeNbHOCTH.  VICHOnb30BaHME  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN U MPOTPaMMHBIX CPEJICTB MPH PELICHUH 3a7a4 NMPOoPeCcCUOHATbHON
NESATEIBHOCTH.

5. OOpa3oBaTejibHbl€ TEXHOJOTUH




ACATCIIBHOCTHU U MyJ'ILTPIMCI[HfIHLIX y‘-IC6HLIX MaTCpHUuajoB.

[Tpu M3ydeHUH TUCIUIUIMHBI UCIIOJIB3YeTCsS WHHOBAIIMOHHAS 00pa3oBaTenbHasi TEXHOJIOTHUS
Ha OCHOBE HHTETPAIlMUd KOMIIETEHTHOCTHOTO W JIMYHOCTHO-OPHUEHTHPOBAHHOTO TOJIXOJ0B C
ANIEMEHTAMHU TPAIUIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO M KBA3HIPO(ECCHOHATHHOTO O0yUeHUs C
WCIIOJIb30BAHUEM HHTEPAKTUBHBIX (OPM IPOBENCHHUS 3aHATHI, HCCIEI0BATEIbCKONW MPOEKTHON

Bun yuebHoi OObpa3oBarenbHbIE TEXHOJIOTUN
paboThI

Jlexuun DJEeKTPOHHBIC MaTEPUAIIBI, HCIIOJIb30BAHHE MYJIbTHMEIUNHBIX CPEJICTB,
pa3gaTOYHbIA MaTepUal

JIaGopaTopHbIe JlenoBbIe U pOJIeBBIE UTPHI, pa300p KOHKPETHBIX CUTYAIUi, TECTUPOBAHHE,

paboThI KEHCHI, BBIMOJIHEHUE TPYNIIOBBIX ayJUTOPHBIX 331aHUH, HHIHMBUyaJIbHbIC
JIOKJIaJIbI

CamocrositenbHast | Pabora B yeKTpOHHO-MH(OPMALMOHHOH  00pa3oBaTeNbHONW  cpene

pabora yHuBepcutera Ha 6aze LMS Moodle (http://moodle.mgau.ru/).
Tpanunuonnas gopma - padota ¢ yueOHON U CIIPAaBOYHOM JINTEPATYPOH,
U3y4YCHUE MaTePHAJIOB HHTEPHET-PECYPCOB, MOATOTOBKA K MPAKTUICCKAM
3aHATHSAM M TECTUPOBAHUIO. 3alMTa U MPE3CHTAIINS PE3yIbTaTOB
CaMOCTOSITEILHOTO MCCIICIOBAHUS Ha 3aHSITHSIX

6. OueHouHbIe CPeACTBA JUCHUILIMHBI (MOTYJIs1)

6.1. ITacopt doHaAa OLIEHOYHBIX CPEACTB MO JUCHMUIIJIMHE

Ne | KoHTponupyemsie pa3aeibl Kon . OueHouHOE CPeACTBO
n/m (TeMBI) TUCITUTIIUHBI KOHTPOIMPYEMOH HAaWMEHOBAaHHE KOJI-BO
KOMIIETEHIINH
OCHOBHBIE TIOHATHUS TecToBbIe 3a7aHKS 30
1 00BEKTHO- VK-1, OIIK-1, Bomnpocsr ju1st sk3amMeHa 3
OPUEHTUPOBAHHOTO OIIK-4
MTPOTPAMMHUPOBAHHS
2 Pa3paboTtka nporpaMMHOro YK-1, OIIK-1, TecToBbIE 3a1aHUS 40
Kozaa OIIK-4 Bonpocsl 11 9k3ameHa 5
3 J1OMOIHUTEIbHBIC VK-1, OIIK-1, TecroBbie 3agaHus 30
BO3MOxHOCTH Visual Basic OIIK-4 Bormpocsr 1y1st sx3ameHa 6
4 OCHOBHEBIE BO3MOXKHOCTH VK-1, OIIK-1, TecToBrIe 3agaHus 23
Mathcad OIlK-4 Bompocs! 1is sK3aMeHa 8
5 [IporpamMupoBaHue B YK-1, OIIK-1, TectoBble 3amanus 30
Mathcad OIIK-4 Bonpocsr 1ist sk3ameHa 6
6 WNuxeHnepHbie pacyeThl B VK-1, OIIK-1, TecToBBIE 3a7aHNs 30
Mathcad OIIK-4 Bompocs! 1uis 9K3aMeHa 4

Texymas aTtrectanus MPOBOAUTCA HMUCbMEHHO (TECTUPOBAHME), IyTEM YCTHOIO ONpOCca,
TECTUPOBAHUS U BBIIIOJIHEHNS KOHTPOJIBHBIX 3aJaHUM 110 NPOMACHHONU TeMe. TeCTUpOBaHUE MOXKET
OCYILIECTBIATHCS CTYJEHTAMH B KAYECTBE CAMOCTOSITEIbHOW MOATOTOBKH KaK 110 OTAEIBHBIM TEMaM
(o mpuaraemMbIM BOIIPOCaM), Tak U MO MOJIHOMY 00BEMY TUCIUILIAHEI.

6.2. IlepeyeHb BOMPOCOB /ISl IK3aMEHA

Paznen 1. OcHOBHBIE MOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO nporpammupoBanus. (YK-1,
OIIK-1, OTIK-4)
1. OOBeKT, KJIacc, CBOMCTBO, METO/I, HACIICIOBAaHHUE, MHKATICYIISIIHS, TTOTUMOP(H3M.
2. Cpena mporpammupoBanus Visual Basic.
3. HuTepdoeiic cpensl mporpaMMHpPOBaHUS, SJIEMEHTHI YIIPABICHHUS.

Pasznen 2. Paszpabotka nmporpammuoro koma. (YK-1, OTIK-1, OTIK-4)
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Co3gaHue MPOEKTOB MpPH PEIICHUH HHXXEHEPHBIX 3a/]ay: 3Talbl CO3/IaHUS MPOEKTa, €ro
MoauuUKaIus, COXpaHEHHE.
JlaHHbIE U UX OMUCAHUE.
Bripaxkenus u onepanuu.
Berpoennsie QyHKIHMH.
OCHOBHBIE OIIEpaTOPHI.
Paznen 3. Jlonmonuutenbhbie Bo3MoxkHocTu Visual Basic. (VK-1, OIIK-1, OIIK-4)
Pabota c maroit u BpemeHeM.
Hcnonb30Banue B MpoeKTe rpaduku, aHUMaIUH.
Pabota co crpokamu, (aiinamu, 06padoTKa OITHOOK.
[pouenypsl U GyHKIUH.
[IporpamMmmMupoBanue B OPUCHBIX MPUIOKEHHSIX.
OCHOBBI PabOTHI C MAKPOCAMH.
Paznen 4. OcuoBubie Bosmoxkaoctr Mathcad. (YK-1, OTIK-1, OITK-4)
Wurtepdeiic Mathcad.
[TocTpoenue BeIpakeHHI U rpadUKOB.
Pemenne ypaBHeHUN, CUCTEM ypaBHEHUM.
HccnenoBanue pyHKINUN HA SKCTPEMYM.
Pabora ¢ BekTOpamMu 1 MaTpULIaMHU.
Pemenne nuddepeHanbHbIX ypaBHEHUH.
O0paboTKa IKCIIEPUMEHTAIILHBIX JTAHHBIX.
MaremaTHueckasi CTaTUCTHKA.
Pasnen 5. IMporpammuposanue B Mathcad. (YK-1, OIIK-1, OTIK-4)
Coznanue nporpamm.
BBo/-BBIBO/] TaHHBIX.
YcnoBHBIN oniepaTop.
OmnepaTop 1uKIa.
[MoamporpaMMbI-QyHKITHH.
Otnanka
Pasnen 6. Umxenepusie pacuetsl B Mathcad. (VK-1, OIIK-1, OITK-4)
[Ipumep nHxeHepHBIX pacueToB B Mathcad: pacder anekTpudecKoi ey NepeMEHHOTO TOKa.
[Tpumep nHXeHEepHBIX pacyeToB B Mathcad: nBukeHUe IBYX MalIlH 1O MOCTY.
[pumep nHxeHepHBIX pacyeToB B Mathcad: pacder MOMEHTOB MHEPIHH CEUYCHUSI.
[Ipumep unxeHepHsIx pacueroB B Mathcad: pacuet nmpocTedmx coeinHeHHH.
[IpuMeHeHne CUCTEMHOTO TTOIX0/1a JJISl PEIICHUS 3a/1a4.
Hcnonb30BaHWEe  €CTECTBEHHOHAyYHBIX M OOLICMHXXEHEPHBIX  3HAaHUI,  METOJOB
MaTeMaTUYEeCKOTO aHAIM3a U MOACIUPOBAHUS B TIPOPECCUOHATILHOMN IS TEITFHOCTH.
Hcnonb30BaHue COBpeMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUI U MPOrPaMMHBIX CPEJICTB MPHU
peleHnn 3a1a9 NpoPecCUOHATIBLHOM eI TEITFHOCTH.

6.3. TecToBbIC 3aJaHUS MO TUCHHUILJINHE

1. OcHOBHBIE MOHATHS 00BEKTHO-OpHEHTHPOBaHHOTO nmporpammupoBanus (YK-1, OITK-1, OITK-4)

1) Yto Takoe UHKAICYIISIM?

2) UYro Takoe HaciemoBaHUE?

3) Uro Takoe momumMopduzm?

4) Yro npencrarisieT coboit mpoekt B Visual Basic?
5) Yro mpencrasinseT coboit popma B Visual Basic?
6) Yro mpencrapiset coboit Moaynk B Visual Basic?
7) Kakoe pacmmpenue umeer ¢aiin npoekra?

8) Kakoe pacmupenue umeet ¢popma npoekra?

9) Kakoe pacummpeHue UMeeT rpymnmna npoeKToB?
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10) OkHo Object Browser MOXHO HCTIONIB30BaTh Il POCMOTPA CIIMCKOB COOBITHIA, CBOHCTB,
o0BekToB. Yero eme?

11) Yro Takoe 00beKT?

12) Yrto Takoe mpoeKt?

13) KakoB CHHTaKCUC KOMaH/bl IPUCBOCHUS 3HAYCHUN CBOUCTB 0OBEKTY?

14) KakoB CHHTaKCHC MIPUMCHCHUSA meTona’?

15) Yto Takoe cBOMCTBa 0OBEKTA?

16) Uto Takoe MeToAbl 00BbeKTa?

17) Yto takoe coowiTs B VB?

18) Urto o3navaet Bkiaaka "HoBoe" B okHe "HOBBI poeKT", MOSABIAIOLMIEMCS TIPU 3aITyCKe
VB?

19) Yro o3navaet Bkiaaka "CymectByroniee" B okHe " HOBBIN TPOEKT ", MOSBIISIOMIEMCS TTPU
3anmycke VB?

20) Yto o3navaet Bkiaaka "[Iponuioe" B okHe " HOBBINM NpoeKT ", MOSIBISIOMIEMCS TIPH 3aITyCKE
VB?

21) [ns ywero ciyxut [laHenb HHCTPYMEHTOB?

22) Jlns gero ciyxut okHo "IIpoekt"?

23) Hns wero ciyxut okHo " Cpoiictea "?

24) Jlns gero ciyxut okHO "Pazmenienue popmer"?

25) [ns wero ciyxut okHo "Ilanutpa niBeToB"?

26) Jlns gero ciyxut okHo "IIpoBoHUK 00BEKTOB"?

27) Kaxkoii anemMeHT ynpaBieHUs NPeJOoCTaBISET MOIb30BATEN0 BOZMOKHOCTH BHIOOpPA OJTHOTO
13 2-yX B3aUMOUCKIIIOYAIOIIUX [1apaMeTPOB?

28) Kakoii aneMeHT ynpaBlieHus! UCTIOIb3YeTCs 111 BU3YaJIbHOTO 00bEeIMHEHUS KaKHX-TH00
3JIEMEHTOB YIIPaBJICHUS B IpyHILy?

29) Kakoii anemeHT ynpaBieHus: oToOpaxkaeT CTaTHUECKHUA TEKCT?

30) Kakoii anemMeHT ynpaBieHUs] IPUMEHSETCS AJI XpaHEHUS CIHMCKa 3HAaUeHUN ?

2. Pazpabotka nporpammuoro kojia (YK-1, OIIK-1, OIIK-4)

31) IlosicuuTe Ha3HaueHue cBoiicTBa Alignment.

32) IlosicuuTe Ha3HaueHue cBoiicTBa Height.

33) IloscauTe Ha3HaueHue cBoiicTBa FontSize.

34) IlosicauTe Ha3HaueHKe cBoricTBa Width.

35) MOXHO JI1 U3MEHUTH 3HaYeHUsI cBolicTBa Haanucu Caption mpH UCIIOJIHEHUU MPOEKTa?

36) IlosicauTe Ha3HaueHue cpoiictBa ForeColor.

37) IlosicuuTe Ha3HaueHue cBoiicTBa BorderStyle.

38) IlosicauTe HazHaueHue cBoricTBa BackColor.

39) Ecim st cBoiicTBa Stretch oOwekra Image ycranosneno "True", To...

40) Ecu nns coiictBa Stretch oobekra Image ycranosneno "False", To...

41) Jlyist 9ero mpeaHa3HavYeHa MepeMeHHas?

42) KakoB cHHTaKCHUC A7l OOBSBICHUS TUTIA TIEPEMEHHOM?

43) Kakoii onepaTop UCIONb3yeTCs AJIs CO3AaHUS IEPEMEHHBIX, BUTUMBIX TOJIBKO BHYTPU
npoueaypbt?

44) Kakoii orepaTop UCIOIb3YyeTCs AJIs CO3AaHUS IEPEMEHHbBIX, BUUMBIX BO BCEX MPOIIEAYpax
JTAHHOTO MOAYJIsI?

45) Kaxkoit orepatop UCTIOIB3YETCs JJIsSI CO3/IaHUs IEPEMEHHBIX, BUAMMBIX B JTF000# mporeaype
70060r0 MOAYJISL JAHHOTO MPUIIOKESHHUS?

46) Kakoii onepaTop UCIONb3yeTCs AJIs CO3AaHUS IEPEMEHHbBIX, COXPAHSIOIIMX CBOE 3HAUYECHUE
MIPHU BBIXOJE U3 IPOLETypbI?

47) TlepeMeHHYI0 KaKOTO THIIa HEOOXOIMMO HCIIONIb30BATh JUIsl XPAHEHUS LIEJIbIX YUCEI U3
nuanazona ot 0 no 100?

48) IlepeMeHHYIO KaKOTO THIIa HEOOXOIMMO HCTIONIB30BATh JIsl XPAHEHUS JIOTHUYECKIX
3HaYeHUi?
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49) Kakoe MakcHMaibHOE KOJIMYECTBO CHMBOJIOB MOKHO MCIIOJIB30BATh MIPH 3a1aHUH UMEH
MePEeMEHHBIX, TPOLEAYP U KOHCTAHT?

50) YKa)KuTe BEpHOE UMS IIEPEMEHHOM.

51) UTo Tako€ KOMMEHTAPUIA?

52) Uto Takoe jekcema?

53) Uto Takoe uaeHTupukaTop?

54) CKOJIBKO CUMBOJIOB MOKET BKJIIOUaTh UMsI epeMeHHo VBA?

55) CKOJIBKO IEPBBIX CUMBOJIOB B UIMEHH IIEPEMEHHON yunThIBaeT VBA?

56) [y XpaHEeHUs1 KaKUX 3HAYCHUH CITYyXKHT TUI repeMeHHbIX Boolean?

57) [ns xpaHeHHs] KaKuX 3HAYEHUH CIYKUT TUN nepeMeHHbIXx Long Integer?

58) [yt XpaHEeHHUsI KAKUX 3HAYSHHUH CITy)KHUT THI IEPEeMEHHBIX Variant?

59) Jlyis XpaHEHUsI KaKuX 3HAYCHUH CITY)KUT THII IEpeMEeHHBIX Byle?

60) s XpaHeHUsI KaKUX 3HAYCHHUN CIy)KUT TUT NepeMeHHbIX Double?

61) Kaxkoii cydhdukc ncrmomapzyercs 1yt 0003HaYEHUS TEPEMEHHBIX 11eJI0TO THa?

62) Kakoii cypdukc ucnonbzyercs i 0003HaAUSHHS IEPEMEHHBIX THIA "UIMHHBIE IIeITbIe
gucna"?

63) Kakoii cyddukc ucnonszyercs Ayt 0003HaAYCHHUS IEPEMEHHBIX CTPOKOBOTO THIIA?

64) Kakoii cyddukc ucnonpzyercs g 0003HaAUSHHSI IEPEMEHHBIX JeHEKHOTo Thma?

65) Kakoii cyddukc ucronbzyercs 1t 0003HaAYSHHS TEPEMEHHBIX BEIIECTBEHHOTO THIIA
OJIMHAPHON TOYHOCTH?

66) Kaxoii cydduke ucronbzyercs 11 0003HaAUYSHHS TEPEMEHHBIX BEIIECTBEHHOTO THIIA
JIBOMHOU TOYHOCTH?

67) Uto o3HauaeT parMeHT MporpamMmol?
Dim A () As String

68) Uro o3HauaeT parMeHT MporpamMmol?
ReDim A (10) As String

69) Uro o3HauaeT parMeHT MporpamMmol?
Dim A (10) As Single

70) Yemy paBeH 0a30BbIi HHAEKC MaccuBa A?
Dim A (-3 To 4) As Single

3. JlononuuTensHbie Bo3MoxkHocTr Visual Basic (VK-1, OIIK-1, OITK-4)

71) Yro HaneuaTaeT VB mocie BeIoMHEHUs (PparMeHTa IporpaMMbl:
X=10\3: Debug.Print x

72) Yto Haneuataet VB mocne BeimonHenus: pparmenrta nporpammer: X= 10 Mod 3:
Debug.Printx

73) YUro Oynet n3o0pakeHO Ha SKpaHE B PE3yJIbTaTe BHIMOIHEHUS CIEAYIOIEro oneparopa
LINE (60, 110) — (260, 60), 14

74) Yrto Oynet n300pakeHO Ha SKpaHE B PE3yJIbTaTe BHIMOIHEHUS CIEAYIOIIEro oneparopa
LINE (140, 120) — (300, 220), 6, B

75) Urto Oynet n3o0pakeHO Ha SKpaHe B Pe3yJIbTaTe BBHIIOIHEHUS CIIEAYIOIIEro oreparopa
LINE (380,60) — (580, 180), 4, BF

76) Urto Oynet n3o0pakeHO Ha SKpaHE B PE3yJIbTaTe BHIMOIHEHUS CIEAYIOIETro oneparopa
CIRCLE (110, 340), 60, 14

77) Yro Oynet n3o0pakeHO Ha SKpaHE B PE3yJIbTATe BHIMOJIHEHUS CIEAYIOIIEr0 oreparopa
CIRCLE (220, 340), 50, 6, 0, 1.57

78) Urto Oynet n3o0pakeHO Ha SKpaHE B PE3yJIbTaTe BHIMOJIHEHUS CIEAYIOIIETro onepaTropa
CIRCLE (390, 340), 60, 2, ,, .6

79) OOBEKT CBSI3aH C KJIACCOM B TEPMHUHAX 00BEKTHO-OPUEHTHPOBAHHOTO ITPOrPaMMHUPOBAHUS B
CIeayIONIeN HOTALMH. . .

80) B ocHOBE 0OBEKTHO-OPUEHTUPOBAHHOTO MTOAX0/1a K IPOrPAMMUPOBAHUIO JIEKUT METO ...

81) Ilonsarue "HacnenoBanue" xapakTepHu3yer. ..

82) CyTb MOHATHUS TOIUMOP(U3M 3aKIFOYAETCS B TOM, UTO..
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83) CyTb NOHSTHS «MHKAICYJIALUA» 3aKI0YAETCA B TOM, YTO..
84) K xoHuenuuu o0beKTHO-OpUEHTUPOBAHHOTO NporpammupoBanuss HE oTHOCHTCS
85) ba3oBbIMU NOHATHAMH 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS SBIISIOTCS
86) Ilporecc momcka ommMOOK B IpOrpaMMe Ha3bIBACTCS
87) Ilponecc ycTpaneHus OMMOOK B IPOrpaMMe Ha3bIBAETCS
88) OOHapyXeHHOE IpU TECTUPOBAHUH HapylIeHHue (GOPMBbI 3aIIUCH MPOTPaMMBbI IIPUBOAUT K
coobmenuto o (0)  ommoOke
89) Ompenenute, B KAaKUX CIydasX LUKJ BBIMOJIHUTCS Ooiiee 3-X pa3
90) Omnpenenute, B KaKUX ClIydasiX LUKJI BBIIIOJIHUTCS 2 pa3a
91) Cpenu npUBEIEHHBIX TOHATUN YKaKUTE 00BEKTH POPMBI, UCIIONB3YEMbIE TTPU CO3aHUU
npoekTa (4):
92) Ykaxxute 00beKThI, KOTOPBIE MOXKHO pacmoJiarate Ha (hopme
93) Kak BbI ymaeTe, Kakue U3 NPUBEACHHBIX 3alMCell MOTYT OBITh OTlepaTOpaMu
npucBauBaHus (3):
94) Ykaxurte CBOHCTBA, KOTOPbIE MOKHO MTPUCBAaNBATh 0ObEKTaM (OPMBI
95) VKaKuTe CBOICTBA, KOTOPbIE MOXKHO MpUCBanBaTh 00bekTy Label
96) Cpenu mepEeYUCIICHHBIX CBOMCTB YKaXXHTE CBOMCTBA, 00mmue Ayt 00bekToB: Form, Button,
Label
97) Uto OyneT HareyaTaHo B pe3y/bTAaTe BHIIOIHEHUS POTrpaMMbl?
intX =-3:intY =10
IF intX * intY >10 THEN
intX = intY * intX
ELSE
IF intX *intY<0 THEN
intY = intY-5
End if : End if
intS = intY - intX
Labell.Text=Str( intS)
98) Kakoe 3HaueHue nepeMeHHOH IntS Oy[eT HareyaTaHo MOCJe BBITOJIHEHUS (hparMeHTa
MporpaMmsbl?
intS=1
For intN=1To 3
INtS=intS*intN
Next intN
Labell.Text = Str(intS)
99) B mporpamme, 3anucanHoil Ha VB, MeTo10M 00BEKTa SBISETCS. . .
Dim intA, intB, intC as Integer
Sub Buttonl_Click ()
iNtA=2
intB=3
intC=intA/intb
ListBox1.ltems.Add=Str( intC)
End Sub
100) B mporpamme, 3anucannoii Ha VB, 00beKToM sBisieTcs. ..
Dim intA, intB, intC as Integer
Sub Buttonl_Click ()
intA=2
intB=3
intC=intA/intb
ListBox1.ltems.Add (intC)
EndSub
4. Ocnosubie Bo3moxuoctu Mathcad (VK-1, OIIK-1, OTIK-4)

14



101) MathCAD - sro..
102) B cocraB MathCAD Bxozst (3):
103) B MathCAD mnanenp «MatemaTukay npeaHa3HaueHa Jis. ..
104) Kypcop BBoga B MathCAD — 5710 ...
105) JIuauu BBoga B MathCAD — 5o ...
106) JIuaus BBoma tekcrta B MathCAD —sto ...
107) Mecro 3anoauutens cumBoia B MathCAD — 5o ...
108) Mecro 3anonauTens oneparopa B8 MathCAD —sto ...
109) B aBTOMaTHueckoM pexume Bbruucienuit (MathCAD)
110) B pyunom pexxume Boruncienuii (MathCAD)
111) OcHoBHbIe THIBI qaHHBIX cucTeMbl MathCAD (3):
112) Oyukius Re(z)
113) @yukius Im(z)
114) Oyukius arg ()
115) OyukIus [Z|
116) PamxkupoBaHHBIC IEPEMEHHBIE TTPEACTABIISIIOT COOOM ...
117) TeH30pBI NPEACTABISIOT COOOM ...
118) BekTophl mpecTaBISIOT COOOH ...
119) Martpuibl NpeaCcTaBIsSIOT COOOH ...
120) ITo ymomuyanuto B MathCAD Hymepalius HHICKCOB MACCHBOB HAUMHAETCA ..
121) Kakoit oneparop B MathCAD 3anaet HymMepanuio HHISKCOB MaCCUBOB?
122) Jlnis co3maHus paHKUPOBaHHOM repeMeHHor S ¢ anementamu 0,1,2,3,4,5 Hy)KHO BBECTH ..
123) JInst co3maHust paHKUPOBAHHOM MEPEMEHHON S ¢ 3JieMeHTaMH OT 2 70 18 BKIIIOUUTENBHO,
C IIaroM 2, Hy>KHO BBECTH..
5. Tlporpammuposanue B Mathcad (YK-1, OIIK-1, OTIK-4)
124) Jlana maTpuna 4 _ (1 23
4 5
1

j 3nauenue Ag 1 OyaeT paBHO

6

125) [lana matpuna 4 =( 3) 3nauenue A; 1 OyzeT paBHO
6
3

(o3}

126) Jlana maTtpuna 4 :( j 3naucnue A Oyzaer paBHO

127) Jlana matpuua , _ 3uauenue ¢pyukipn rank(A) 6yaer paBHO

3nauenue ¢pyHkimu ColS(A) OyneT paBHO

128) /lana maTpuua 4

129) [lana matpuna , _ 3nauyenue GpyHkuuu rows(A) Oymer paBHO

2
5
2
5
2
5
8
2
5
8
2
5
8

A T I N T N A N TARS'N
O 0O W O o WO o W

130) @ynkmus matrix(M,N,f) ...

131) ®ynkuus identity(N) ...

132) ®dynkuus diag(v) ...

133) dyukussubmatrix(A, ir, jr, ic, jc) ...
134) @ynkmus augment (A, B, C,...) ...
135) ®dynknus stack (A, B, C,...) ...

12 3} (0 0 0)
. | g :

A= | = |
w45 6) \0 0 0)
136) JlaHbl MaTpHIIBI 3uauenue ¢pyukipn Stack(A,B) oyaer

paBHO
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12 3) (0 0 0Y)
| 5=l _

A= | = | |
e l4356 Vo0 0
137) JlaHBI MaTPUIIBI ; / ; / 3nauenue ¢pynkipu augment(A,B)
OyzeT paBHO
12 3) {0 0 0)
=45 6) “loo o)
R - 7 3navenne GyHKIAN

138) JlaHbI MATpPHIIBI

17 37
augment] . | A B | 2
WL ‘3.1 6yner paBHO

139) 3navyenue GyHKIUU Oy/IeT paBHO

submal:m{! b2 WI.__I:I'__I__I__ 1:| =
140) 3HaueHue QYHKIMU OyIET PaBHO \456)
141) Oyukiums rows(A)...
142) Oyukuus COIS(A)...
143) Oyuxkius length(v)...
144) Oyuxkius last(v)
145) Jlan Bektop. Haiinure 3Hauenne Gpynkmuu. W:=(1,2,3) rows(w)=...
146) [lan Bextop. Haiinure 3nauenne pynkuuu. W:=(1,2,3) cols(w)=...
147) Jlana matpuia. Haligure 3Hauenue GyHKIuu. COIS(A)=...
148) [lana matpuna. Halimute 3HaueHue GyHKIIUH. OWS(A)=...
149) Jlau Bextop. Haitinute 3Hauenue ynximm.cols(v)=...
150) Jlan Bextop. Haiinure 3HaueHue GpyHkmu.rows (V)=...
151) Jlau Bextop. Haiinure 3nauenue pyukmuu.last (v)=...
152) Jlau Bextop. Haiinure 3Hauenue pynkuuu.length (v)=...
153) Jlana matpura. Haiinure 3Hauenne GpyHkiuu. max(A)=...
6. Mmxenepueie pacyersl B Mathcad (YK-1, OIIK-1, OITK-4)
154) Jlana matpuia. Haiigure 3Hauenue GyHkmun. Min(A)=...
155) dyukius Mean(A)
156) dyukusMedian (A)
157) Oyukius Tr (A)
158) @yukius rank (A)
159) ®Dynkuus Sort(v)
160) ®yukius reverse(V)
161) DyHKIUICSOrt(A,i)
162) DyHKusrsort(A,i)
163) Jlau Bextop. Uemy Oyzet paBHO 3HaueHue GyHkimu? sort (V)=...
164) Jlau Bextop. Yemy Oyzaer paBHO 3HaucHHe QyHKIMU? reverse(v)=...
165) Jlana matpuna. Halimure 3Hauenune GyHKImu. CSOrt(A,0)=...
166) [lana matpuna. Halimute 3nHauenue pyHkiuu. CSOrt(A,1)=...
167) Jlana matpuia. Haiinure 3Hauenue ¢pyHkiuu. rsort(A,0)=...
168) [lana matpuna. Halimute 3HaueHue ¢pyHkun. rsort(A,l)=...
169) Jlana matpuia. Haiinure 3Hauenne QyHkuu. rsort(A,2)=...
170) Ha ognom rpaduke B MathCAD MosxeT ObITh OTIIOKEHO
171) CJIAY B MathCAD MOHO peluTh CAeayrImumMu crnocodamu (3):
172) ®ynukius Given:
173) ®ynkuus root (f(x), x):
174) ®yukius Minerr (X, Y, ...):
175) ®ynukuus Isolve (A,b):
176) dynkius maximize (f, x1, x2, X3, ....):
177) ®ynknusa minimize (f, x1, x2, x3, ...)
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178) CumBosbHble BerurciaeHuss B MathCAD M0KHO OCYIIECTBISTE CIEAYIONMMHU CIIOCOOaMHU
(3):

179) Jyig BBIYUCIICHUS HEOIPEIEIECHHOIO HHTErpajla 4Yepe3 MEHIO, HYKHO:

180) Jluist BBIYMCIIEHUS HEOIIPEJSIIEHHOIO MHTErpasla ¢ OMOIIbIO 3HaKa CUMBOJIBHOIO
PaBEHCTBA, HY)KHO:

181) Jlnst BBIYHMCIICHHS HEOTIPESIEHHOTO HHTErpaia ¢ IIOMOIIBIO COUETaHHS KIIABHII, HY>KHO:

182) YToOBI yIIPOCTUTH BBIPAKEHUE C IOMOIBIO MEHIO, HY>KHO:

183) YTOOBI yIIPOCTHTH BRIPAKEHUE C TIOMOIIBIO 3HAKa CUMBOJIBHOTO PAaBEHCTBA, HY)KHO:

[Tpu GYyHKIMOHUPOBAHUHM MOJYJIBHO-PEHTHHTOBOIM CHUCTEMBI OOyUEHUSI 3HAHUS, YMEHHS U
HaBBIKHM, MPUOOpETaeMble CTYJACHTAaMU B MPOLECCE HU3YYCHHS IUCIUIUIMHBI, OLEHUBAIOTCA B
PEUTHHTOBBIX Oajutax. YueOHas TUCHUIDIMHA MMEET WTOrOBbIM perTwHr -100 6aninoB, KOTOpHIi
CKIaabIBaeTcs u3 pyoexnoro (40 G6amno), mpomexxkyrouHoro — (50 6amioB) W MOOMIPUTEIEHOTO
peritunra (10 GamnoB). Mtoromast orneHka 3HaHWN CTYAEHTA MO JAUCIUIUIMHE OMpEJCIsieTCs Ha
OCHOBaHUU TIEPEBOJAa UTOTOBOTO PEUTHHTa B 5-TH OAJUIHHYIO IIKATY C Y4ETOM COOTBETCTBYIOIIUX
KpUTEPUEB OI[CHUBAHUS.

Kpurepun onenkmn:

- OILICHKA «OTJIMYHOY» BBICTABIIICTCS CTYNEHTY, eciu 35-50 6ammoB coorBeTcTBYIOT 75-100%
MOJIO)KUTEIBHOI'O OTBETA HA NIPEIJIOKEHHBIE 3aJaHUS;

- OILICHKA «XOPOIII0» BBICTABIISCTCS CTYICHTY, eciu 22-36 6aimoB cooTBeTCTBYIOT 50-74%
MIOJIO)KUTENBHOIO OTBETA HA MPEJIOKEHHBIE 3aJaHMS;

- OLIEHKAa «YyIOBJIETBOPUTENIbHO» BBICTABISETCS CTyIOeHTy, eciau 19-23  Oamios
COOTBETCTBYIOT 35-49% 1M0JI0)KUTEIBHOIO OTBETA HA MIPEITIOKEHHBIE 3aJaHUS;

- OIIGHKa «HEYJOBIETBOPUTEIHHO» BBICTaBIsIETCSl CTyAeHTy, ecau 0-18 ©Oamios
cooTBeTCTBYIOT 0-34% MON0KUTENBHOTO OTBETA HA MPEJIOKECHHbIE 3aaHMUS.

6.4. llIkana o1eHOYHBIX CPEICTB

YpoBHM ocBOeHHS Kputepuu ouenuBanus OueHovHbIe
KOMIIeTEeH M i cpeacTBa
(K0J1-BO 0AJ1JIOB)
IIponBuHyTHIH, 3HaTh: OCHOBHBIE MOJETH peHIeHHs (DYHKIHMOHAJIBHBIX W MOJyJIbHOE
«OTIHIHO» BBIYHCIIUTEIILHBIX 3a1ad, MIPUHIUIIBI 00BEKTHO- TECTUPOBAHNE
(75 -100 Gasros) OPHEHTHPOBAHHOTO TIPOTPAMMHUPOBAHUS; OCHOBHBIEC CIIOCOOBI (30-40 Gamno);
U PEeXUMBI 00pabOTKH MHXEHEPHOW HMH(OpManuu B cpene pedrepar
MathCad: (KOJIOKBHYM)

" (7-10 6amnos);
YMeTb: OCYIIECTBIATH MOUCK, KPUTUUECKUM aHAIU3 U CUHTE3 HTOLOBOE

nHpOpPMAINH, TPUMEHATh CHCTEMHBINA MOAXOJ JJISl PEUIeHUs TeCTHpOBaHME
MOCTaBJICHHBIX 3aja4; NPUMEHSITh €CTECTBEHHOHAYYHBIE W (38-50 Gamos)
OGHICI/IH)KCHCPHI)IC 3HaHU, METOABI MaTEMaTU4YECKOIo
aHanW3a W MOJICNIUPOBaHHMA B  MPOQECCHOHATLHOU
JACATCIIBPHOCTH, HUCII0JIB30BaTh COBPCMCHHBIC
WH(POPMAIMOHHBIC TEXHOJIIOTHM ¥ MPOTPAMMHBIC CPEICTBA
MpH  pelIeHUH 337a4 MPO(EeCCHOHANTBHON JIEATEIILHOCTH;
pa3padaTeIBaTh MPOCKTHI JJISI PEUICHUS] HHXKEHEPHBIX 3a/1a4 C
WCTOJIb30BAHUEM CPE/Ibl BU3YAJILHOTO MPOrPaMMHPOBAHUS;
CTaBUTh M peEIaTh 3adadyd 1Mo o0paboTKe HHKEHEPHBIX
JAHHBIX B OTHOM U3 MAaTEMATUYECCKUX IMAKETOB,

BJajleTh: METOJAMH TIOMCKA, KPUTHYECKOI'O aHaum3a W
cuHte3a wuH(poOpManuu; cnocobaMu  pemieHHWs — 3ajad

npodecCHOHATEHON JIeSITEILHOCTH Ha OCHOBE
€CTCCTBCHHOHAYYHBIX U OOIICHHKEHEPHBIX 3HAHUIA, METOI0B
MaTeMaTu4IeCcKoTo aHaM3a 5§ MOICTUPOBAHNS;

NPaKTHYECKUMH HaBBIKAMH IO pa3paboTKe MPUIOKEHUH Ha
S3bIKE  OOBEKTHO-OPHEHTHPOBAHHOTO IPOrPaMMHUPOBAHHS,
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HaBBIKAMH DEIICHUs NpOQecCHOHANBHBIX 3aJady B cpele
MaTeMaTH4eCcKOro MakKeTa.

bazoBrii, 3HATH: IIPUHIIUIIBI 00BEKTHO-OPHEHTHPOBAHHOTO MOJYJIBHOE

«XOpOIIO» NPOTPaMMHUPOBAHUS; OCHOBHBIE CIOCOOBI W PEXKUMBI TECCTUPOBAHHC

(50 -74 Ganna) 00paboTKu uHKeHepHOU nHopMarmu B cpeae MathCad; (20-29 Ganos);
YMeTb: OCYIICCTBIATH MOUCK, KPUTUUECKHUM aHAIU3 U CUHTE3 pedrepar
nHpOpPMAIH, TPUMEHATh CHCTEMHBIA MOIXO JJISl PelIeHUs ((I;(fgﬂgaﬁ]”og.)
IOCTABJICHHBIX  331a4;  HCHOJIb30BaTb  COBPEMEHHBIE HTOTOBOE
nHGOPMAIIOHHBIE TEXHOJOTHH M TPOTPaMMHBIE CpEACTBa TeCTHpOBaHE
MpH  pelmIeHUH 3371a4 Mpo(ecCHOHANBHON NeATENbHOCTH; (25-37 6amios)

pa3pabaThIBaTh MPOEKTHI Uil PEIICHUS] HHKEHEPHBIX 33a7ad C
UCTIONIB30BAHUEM CpElbl BH3YAJILHOI'O IPOTPaMMHUPOBAHUS;
CTaBUTh M pemIaTh 3aJa4u 10 00paboTKe WH)KEHEPHBIX
JAHHBIX B OZIHOM M3 MaTeMaTHYECKHUX I1aKETOB;

BJA/leTh: METOAAMU IIOMCKA, KPUTHYECKOrO aHalmuza u
CHHTE€3a WH(QOPMALMM; MPAKTUYECKUMH HaBBIKAMH IO
paszpaboTke TIPUIIOKCHUMA Ha SI3BIKE 00BEKTHO-

OpHUEHTHPOBAHHOTO MIPOTPaMMHUPOBAHUS; HaBBIKAMH
pelieHus npodeccHOHATBHBIX 3aj1a4 B cpene
MaTeMaTHYeCKOTO MaKeTa.
IToporoseI, 3HATh: OCHOBHBIE CIIOCOOBI ¥ PEXHMBI 00pabOTKH MOJYIBHOE
«yIOBJICTBOPUTEIIBHOY WHKeHepHO# nHpopmanun B cpeae MathCad; TECTHPOBAaHNE
(35 - 49 Gannos) YMeTh: OCYIIECTBIISTH MIOUCK, KPUTHIECKUI aHaTN3 U CHHTE3 (14-19 Ganos);
UH(pOpMAIHH; WCIOJh30BaTh COBpPEMEHHEIE pedrepar
WHGOpPMAIOHHBIE TEXHOJOTHH M TPOTPAaMMHBIE CpEACTBa (I(cgfgkmy;d)
MIPH PEIICHUH 33]1a4 TPO()ECCUOHAITBHOM NI TELHOCTH; HTorgﬁz ’
BJaJeTh: METOJaMH TIOWMCKa, KPHUTHYECKOTO aHalu3a | TecTHpOBaHHE
CUHTE3a vH(pOpMAaITUH; HaBBIKAMHU pelreHus (18-24 Gamios)
npoecCHOHANBHBIX  3371ad B Cpelieé  MaTeMaTHYECKOTro
MaKeTa.
Huskuii (1omoporoeeii), | 3HaTh: OCHOBHBIC BO3MOKHOCTH MaTeMaTHYECKOTO MAKeTa; MOJIyJIbHOE
KOMIICTEHIH HE YMeTh: CTaBUTh 33/1a4¥ 110 00pa0OTKe MH)KEHEPHBIX TaHHBIX TCCTUPOBAHUC
copmupoBana — B OJIHOM M3 MaTeMaTUYECKHX ITaKETOB; (0-13 Gannos);
(HCYIOBJICTBOPUTCIIBHOY | puaneTh:  HaBpIkaMM  pelleHHs — 3ajad B Cpeje pedepar
(menee 35 banos) MaTeMaTHYeCKOTO MaKeTa. (komnoKBITyM)
(0-2 6amna);
UTOTOBOE
TECTUPOBAHUC

(0-17 6amnos)

Bech KOMIUIEKT OLEHOYHBIX CPEICTB (KOHTPOJIBHO-U3MEPUTENBHBIX MaTepUasoB),
HEOOXOAMMBIX JJIsi OLEHKM 3HAaHUM, yMEHUWI, HaBBHIKOB M (WJIM) OMBITAa JCSITEIHHOCTH,
XapaKTepu3ylolue 3Tanbl (pOpMUPOBAHUS KOMIIETEHIMH B IPOLECCE OCBOEHUS AMCLUIUINHBI
110Ipo0OHO MpeAcTaBIeHbl B JOKyMeHTe «DOH]T OLIEHOUYHBIX CPEICTB JUCIUILINHBDY.

7. YueOHO-MeTOoANYecKoe U HHGOpMaIMOHHOE oOecnieyeHre JUCHUIINHbI

7.1. OcHoBHas yueOHasi JUTEpPaATypa

1. Kazauckuii, A. A. [lpuknannoe nporpammupoBanue Ha excel 2013: yyeOHoe mocoOue s
npukiIagHoro 6akanaBpuata / A. A. KazaHnckuii. [DneKkTpoHHBIN pecypc] — DIEKTPOH. 1aH. —
M.: MznatensctBo HOpaiit, 2017. — 159 ¢. — (bakanasp. Ilpukmnagnoit kypc). — ISBN 978-5-
534-00334-5. — Pexwum mocryma: https://www.biblio-online.ru/book/61398439-C8A0-480C-
9D54-5FC34132F5D2 — 3ari. ¢ skpana

7.2. JlonoJiHUTe/ILHAS YueOHAasi JIuTepaTypa

1. Jlebenes, B. M. IlporpammupoBanne Ha vba B ms excel : ydeOHOe mocobue st
akajzemuueckoro Oaxanaspuara / B. M. JlebeneB. [DnekTpoHHBIH pecypc] — DIIEKTPOH. JaH.
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https://www.biblio-online.ru/book/61398439-C8A0-480C-9D54-5FC34132F5D2
https://www.biblio-online.ru/book/61398439-C8A0-480C-9D54-5FC34132F5D2

— M. : UznarensctBo Opaiit, 2017. — 272 c¢. — (bakamaBp. AxagemMuuecKkuil Kypc.
Monayne.). — ISBN 978-5-9916-7880-3. — Pexum poctryma: https://www.biblio-
online.ru/book/5BEC01BC-3BC7-4B2D-92E3-645B869274BC — 3ar1. ¢ 3kpaHa

2. Kazanckwii, A. A. O0bEKTHO-OPUEHTUPOBAHHBIM aHAIN3 U ITporpaMMUpoBaHue Ha visual basic
2013 : yueOHUK ans mpukiagHoro OakamaBpuara / A. A. KazaHckuil. [DneKTpOHHBIN pecypc]
— DnexTpoH. naH. — M. : U3gatensctBo FOpaiit, 2017. — 290 c. — (bakanasp. [IpuknagHoit
kypc). — ISBN  978-5-534-01122-7. — Pexum pgoctyna: https://www.biblio-
online.ru/book/562413D5-8050-4DA6-BCA7-4C9AE11B2085 — 3ar1. ¢ skpaHa

3. Ty3osckuii, A. ®. O0BEKTHO-OPUECHTHPOBAHHOE MPOTPAMMHPOBAHUE: YdeOHOE TocoOue s
npukiaagHoro 6akanaBpuata / A. @. Ty30Bckuid. [DNEeKTpOHHBIN pecypc] — DIEKTpOH. JaH. —
M.: M3narensctBo FOpaiit, 2017. — 206 c. — (YauBepcuretsl Poccun). — ISBN 978-5-534-
00849-4. — Pexum poctyma: https://www.biblio-online.ru/book/BDEEFB2D-532D-4306-
829E-5869F6BDASF9 — 3aru. ¢ skpaHa

4. 3pikoB, C. B.IIporpammupoBanue. OOBEKTHO-OPUECHTUPOBAHHBIM TOAXOA : YYEOHHUK W
NpakTUKyM JUIs akajeMuueckoro OakamaBpuata / C. B. 3pIKoB. [DJeKTpoHHBINA pecypc] —
OnekTpoH. gaH. — M. : M3patensctBo FOpaiit, 2017. — 155 ¢. — (bakanaBp. AkageMudecKuit
kypc). — ISBN 978-5-534-00850-0. — Pexum gocryma: https://www.biblio-
online.ru/book/E006AG5E-B936-4856-B49E-1BA48CF1AS52F — 3ari. ¢ skpaHa

5. Csiconerun, E. I'. Pa3zpaboTka MHTEpHET-NIPIWIOKEHUN : yueOHOe mocodue st By30B / E. T,
Coiconetun, C. JI. PoctyHnieB ; nox Hayd. pen. JI. I'. JlopocuHCcKoOro. [D1eKTpOHHBIN pecypc]
— OnexTpoH. gaH. — M. : U3narensctBo IOpaiit, 2017. — 90 c. — (YHusepcutets! Poccun).
— ISBN 978-5-9916-9975-4. — Pexum JOCTYTIA: https://www.biblio-
online.ru/book/3DC621E0-332B-48EC-90B8-7715CA11ED85 — 3aru. ¢ skpaHa

6. IllemeroB, A. I'. OCHOBBI TPOCKTUPOBAHHUSA TPUOOPOB M CHUCTEM. 3alayd M YIPaKHCHHS.
Mathcad st mpuGopocTpoeHus : yaeOHoe mocobue At akageMudeckoro oakanaspuara / A. I,
[IereToB. [DMEKTPOHHBIN pecypc| — DIEKTPOH. 1aH. — 2-€ u3ll., ctep. — M. : I3gaTenscTBO
IOpaiir, 2017. — 270 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-534-03915-3.
—  Pexum gocryma: https://www.biblio-online.ru/book/DC42C6D0-05E5-4AA2-AEB1-
4331E8AT72B32 — 3aru. ¢ skpaHa

7. Cokonosa, B. B. BeruncnurenbHas TeXHHKa U MH(POpPMAIMOHHBIE TeXHOJOruH. Pa3paboTka
MOOWJIBHBIX TIPHJIOXKEHHH: ydeOHOoe mocobme ans mpukiagHoro OakanmaBpuata / B. B.
CoxkomnoBa. [DnekTponHslil pecypc] — Dnektpon. nan. — M. : U3narensctBo FOpaiit, 2017. —

175 c¢. — (YuuBepcuretsl Poccum). — ISBN 978-5-534-00779-4. — Pexum poctyna:
https://www.biblio-online.ru/book/D80F822D-BA6D-45E9-B83B-8EC049F5F7/D9 — 3aru. ¢
JKpaHa

8. Hamunrep, B. A.MuHdopmatuka u MmaTemaruka. PemieHue ypaBHEHHH M ONTUMHU3ALUS B
mathcad u maple: yueOHUK U MpaKkTUKYM AJig MpuKiIagHoro Oakanaspuara / B. A. Jlanunrep,
C. JI. CumoHX eHKOB. [DNEeKTPOHHBIN pecypc] — DIEKTpPOH. JaH. — 2-€ U3]., UCIpP. U JOI. —
M. : U3parennsctBO FOpaiit, 2017. — 161 c. — (bakanasp. [Ipuxmannoit kypc). — ISBN 978-
5-534-00311-6. — Pexum pgoctyma: https://www.biblio-online.ru/book/373E27B2-F2B8-
4BC9-9D66-EFFA2353B4D1 — 3arir. ¢ 3kpaHa

9. Tyzosckuii, A. @. [IpoexTpoBanue u pazpaboTka web-puaoxeHuil : yaeOHoe nmocodue ans
akagemudeckoro 6akanaspuata / A. @. Ty30Bckuil. [ DIEKTPOHHBIN pecypc| — DIIEKTPOH. JaH.
— M. : U3natensctBo Opaiit, 2017. — 218 ¢. — (YuauBepcuretsl Poccun). — ISBN 978-5-
534-00515-8. — Pexum mocrtymna: https://www.biblio-online.ru/book/9647E367-C8C0-4E0B-
B80C-EC0195497717 — 3ara. ¢ skpaHa

7.3. MeToauyeckne yKa3aHusi  MATEPUAJIbI IO BUIAM 3aHATHH

1. YyeOno-meronuueckuii komiuiekc «lIpuknaanoe mnporpammupoBanue», Maxosa H.E.
Nzn-Bo: ®I'BOY BO Muuypunckuii 'AY, 2022, 228 c.

2. YuyeOHoe mocobue ¢ MPUMEHEHHWEM AaKTUBHBIX METOJIOB oOydeHus «Perienune HaydHO-
WHXXeHEpHBIX 3aj1a4 B makete MathCADy, Makosa H.E. Muuypunck: Muuypunckuii ['AY, 2021
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3. Meronnyeckoe moco0ue sl CaMOCTOSTENbHOM paboThl CTyAeHTOB «OCHOBHBIE
Bo3MokHOCTH Visual Basicy». Makosa H.E. Muuypunck: Muuypunckuii [AY, 2020.

7.4. UndopmManoHHbIe U HU(PPOBHIE TEXHOJIOT MU
(mporpamMmmMHoe obecrieyeHue, COBpeMeHHbIe NMPodeccuoHAIbHbIE 0a3bl JAHHBIX

U MH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI)

VueOHast JUCHMIUIMHA (MOIYNb) TMpEIycCMaTpHBaeT OCBOCHHWE WH(POPMAIMOHHBIX H
U(PPOBBIX TEXHOJOTUH. Peanmmzanust nupoOBBIX TEXHOJOTHH B 00pa3oBaTEIbHOM HPOCTPAHCTBE
SBISIETCS. OMHOM M3 BaKHEHIMX Ieneid oOpa3oBaHMsA, MAarolield BO3MOXHOCTh Pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOyJaromuxcs Kak OyIylmuX BBICOKOKBATU(HUIIMPOBAHHBIX
CIICLIAJIICTOB.

[ludpoBble TEXHOIOTHMH NPEAYCMATPHBAIOT PAa3BUTHE HABBIKOB d(PQEKTHBHOTO PEIICHUS
3a71a4 Mpo(heCCHOHATIBHOTO, COLUATIBHOTO, IMYHOCTHOTO XapaKTepa ¢ MCIIOIb30BAHHEM PAa3IHYHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TEXHONOTUH. (OcBoeHHE MUPPOBBIX TEXHOJOTUH B PaMKax JaHHOW
JTUCUUILTHHBL (MOAYJSl) OPUEHTUPOBAHO HAa CHOCOOHOCTh OE30MAacHO W HaJUISKAIIUM 00pa3oM
MoJy4yaTh JOCTYI, YIpPaBIsATb, WHTETPUPOBATh, OOMEHWBATHCS, OIICHWBATH M CO3/1aBaTh
MHPOPMALIMIO C MOMOINBI0 LU(POBBIX YCTPOMCTB M CETEBBIX TexHoJoruil. PopmupoBaHue
U(PPOBOK KOMIETEHTHOCTH MpEIoiaraeT padoTy ¢ NaHHBIMH, BIIAJeHHE HHCTPYMEHTaMH IS
KOMMYHHKAIUH.

7.4.1 D1eKTPOHHO-0MOJIMOTEeYHbIE CHCTEMBbI U 0a3bI JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 10.03.2020 Ne Db
CV 437/20/25 (CereBas 3neKTpoHHAs: OMOIMOTEKA)

2. DiexTpoHHO-OMOIHOTeYHas cucTeMa u3aarenbeTBa «Jlanpy (https://e.lanbook.ru/) (morosop Ha
OKa3aHHWE YCIYI [0 TMPEAOCTaBICHUIO JIOCTyHna K 3JEKTpOHHbIM u3nanusM OO0
«M3natenscTBO Jlanp» ot 03.04.2023 Ne 1)

3. DiexTpoHHO-OMOIMOTeUHas cucTeMa u3aarenbera «Jlanby (https://e.lanbook.ru/) (morosop Ha
OKa3aHHWE YCIYI IO TMPEeAOCTaBICHHUIO JIOCTyHma K BJIEKTPOHHbIM usnanusMm OO0
«3narensctBo Jlanb» ot 06.04.2023 Ne 2)

4. baza paHHBIX 2JIEKTPOHHBIX HHPOopManuoHHBIX pecypcoB PI'BHY IMHCXbB (moroop mo
o0ecreueHnIo A0CTyNa K 3JeKTPOHHbIM HHpopMannoHHeiM pecypcam ®I'BHY [THCXB uepes
tepmuHan ynaieHHoro gocryna (TY ®T'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5. DnextponHo-OubmnoTeunas cucrtema «AgriLiby ®I'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(momoHMUTENBPHOE COTJIALICHHE Ha MpeaocTaBieHue mpoctyma oT 13.04.2023 Ne 6/H k
JIuuensunonnomy norosopy ot 04.07.2013 Ne 27)

6. DnekrpoHHas OubOmuoTedyHas cucrtemMa «HarmoHanbpHBI 1H(pPOBON pecypc «PykoHT»:
Komnekuun «baszoBeiii maccuB» U «Konoc-c. Cenbckoe xossticteo» (https://rucont.ru/)
(moroBop Ha oka3zaHUE YCIYT M0 mpefoctaBieHuo goctymna ot 04.04.2023 Ne 2702/61122)

7. 000 «dnekrporHoe u3nateabcTo OPAWTY (https://urait.ru/) (10roBop Ha OKa3aHHE YCIyr
M0 TPEeJOCTaBICHUIO JocTyma K oOpaszoBarenbHoi mnathopme OOO «BneKTpoHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOMMOTEUHas cuctema «Bepuaackuit» (https://vernadsky-lib.ru) (moroBop Ha
0e3B0O3ME3/IHOE HCIOIb30BaHke pou3BeieHuit 0T 26.03.2020 Ne 14/20/25)

9. baza nanneix HOb «HanmonanbHas snektpoHHas oudnmorekay (https://rusneb.ru/) (moroop o
noakmouennn k HOb u mpenocraBnenun pocryna k obvektam HOB ot 01.08.2018 Ne
101/HOb/4712)

10. Cornamenne O COTPpYOHHYECTBE 10 OKa3aHUIO OMOJIMOTEYHO-WH(MOPMAIMOHHBIX |
COLIMOKYIBTYPHBIX YCIYr TOJh30BaTENIIM YHHBEPCUTETa M3 YMCJIA HWHBAIUAOB MO 3PEHUIO,
CITa0OBUSIINX, UHBAIHIOB JPYTHMX KAaTETOPHH C OTPAHHMYCHHBIM JIOCTYIIOM K WH(OpMAIIHH,
JMI, UMEIONINX TPYyAHOCTH C uTeHHeM IuiockonedatHoro tekcra TOI'BYK «TambGoBckas
oOnacTHas YHUBEpCaIbHasI Hay4yHas 6ubanoreka uM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cormamenune o cotpymaudectse oT 16.09.2021 Ne 6/H)
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7.4.2. MuopManmoHHbIe CIPABOYHbIE CUCTEMBI
CrpaBounasi mpaBoBas cucreMa KoucympranTllmioc (ZOroBOp MOCTaBKH M COMPOBOXKICHHS
ax3eMIuIsipoB cucteM KoncynsrantlLmroc ot 03.02.2023 Ne 11481 /13900/3C)
OnexTpoHHBIM nepuoanueckuid cnpaBouHuk «Cuctema [TAPAHT» (noroBop Ha ycinyru 1o
corpoBokAeHHIO 0T 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHHbIe npodeccHoOHATIbHbIE 0a3bI TaHHBIX

1. baza gaHHBIX HOPMATHBHO-TIPABOBHIX aKTOB WH(POPMAIMOHHO-00PA30BATEIBHOW MPOTPAMMBI
«Pocmeton» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pmamneix Hayunoit onextponHoit Oubmmorekn eLIBRARY.RU — poccuiickuit
UHGOPMAIIMOHHO-AHATTUTUYECKHI TMOpTal B 00JIACTU HAyKH, TEXHOJOTWUH, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. Tlopranm oTKpeITEIX JaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OtkpbiTle  JgaHHble — DenepalbHOM  CIYKObI  TOCYAAPCTBEHHOW  CTATUCTHKHU -
https://rosstat.gov.ru/opendata

5. baza gannbix xypHanoB Science Direct conepxut 6omee 1500 xypuanoB u3natenscTBa Elsevier,
cpeau HUX W3/1aHUS o nH(GOPMaLIMOHHBIM TEXHOJIOTUSIM -
https://www.sciencedirect.com/#open-access

6. ba3za nawmHbix uHbOpMaNMOHHON cucTeMbl «EnWHOE OKHO gocTyma K 00pa3oBaTelbHBIM
pecypcam. Paznen. NudopmaTtuka u nH(pOpMaITMOHHBIC TEXHOJOTUU» -
http://window.edu.ru/catalog/?p_rubr=2.2.75.6

7. Xpanwunuiie HaOOpOB JaHHBIX IS 3a7a4 MalMHHOTO 00yueHwus - https://www.kaggle.com/

8. «Texskcnepr» -npodeccroHaIbHbIe CIIPAaBOYHbIE CUCTEMBI -http://TexakcnepT.pyc/

9. baza ganueix «TEXHOPMATHBY - https://www.technormativ.ru/

10. ba3a kuur u myonukamnuii DnexktponHoi oudnnorekn "Hayka u Texauka" - http://www.n-t.ru

11. bank u300peTeHuil, TEXHOJOTUN W HAay4dHBIX OTKpbITHI. He3aBucHMMBIM HaydHO-TEXHUYECKUN
nopTai - http://www.ntpo.com

12. TocynmapcTBeHHasi CHCTeMa TMpaBOBOW WHMOpMAnu - OQUIIMANBHBIA HHTEPHET-TIOPTAI
npaBoBoit nHpopMarmu - http://pravo.gov.ru/

7.4.4. JIMIEH3MOHHOE ¥ CBOOOHO PacIpoCTpaHsieMoe POrpaMMHOe
06ecnequne, B TOM YHCJIE€ OTCYCCTBCHHOI'O NIPOU3BOJACTBA
Ne | HaumenoBaHue PazpaboTumnk HocrynHocts Ccpuika Ha Eaunbnii PexBu3uthl
10 (TMIIEH3MOHHO peecTp poCCHICKIX TTOITBEPKTAIOIIETO
(npaBooOnanare | e, cBOOOIHO nporpamm it OBM u | nokymeHTa (TIpH HaJIM4YHN)
IIb) pacmpocTpassie b/l (mpu Hanmu4aun)
Moe)
1 Microsoft Microsoft JInnen3nonHoe - JInuensus
Windows, Corporation ot 04.06.2015 Ne 65291651
Office CPOK JieficTBuUs: 6ecCPOUHO
Professional
2 | AnTHBHpYCHOE AO Junensuonnoe | https://reestr.digital.gov | CyGnuiieH3HOHHBIH JOrOBOP
MPOrpaMMHOE «JlabopaTopus .ru/reestr/366574/?sphr ¢ OO0 «Cogrekc» ot
obecrieueHne Kacnepckoroy» ase_id=415165 06.07.2022 Ne 6/H, cpok
Kaspersky (Poccus) neiicteus: ¢ 22.11.2022 mo
Endpoint 22.11.2023
Security ms
OusHeca
3 MoitOduc 00O «Hoseie | JIunensuonnoe | https://reestr.digital.gov Kontpakr ¢ 000
CraHaapTHBIH - oOnavHbIe .ru/reestr/301631/?sphr «PyOuKoH»
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OdoucHbI makeT

TCXHOJOTUN»

ase_id=2698444

oT 24.04.2019 Ne

JUTsL pabOTHI C (Poccust) 0364100000819000012
JIOKYMEHTaMH CPOK JIeiicTBHS: OECCPOUHO
Y MOYTOM
(myoffice.ru)
4 | TlporpammHas AO Jluuensuonnoe | https:/reestr.digital.gov | JIuneH3HOHHBIIT AOTOBOD C
crcTeMa JUIs «AHTHILIATHAT .rufreestr/303350/?sphr AO «AHTHIUIATHAT» OT
0OHapYKEHUS (Poccust) ase_id=2698186 17.04.2023 Ne 6627, cpok
TEKCTOBBIX neiicteus: ¢ 17.04.2023 mo
3aMMCTBOBaHUI 16.04.2024
B y4eOHBIX U
HAYYHBIX
paboTax
«AHTHIIIArUAT
BY3»
(https://docs.anti
plagiaus.ru)
5 | Acrobat Reader | Adobe Systems CBo6oaHO - -
- IPOCMOTP pacrpocTpansie
JOKYMEHTOB Moe
PDF, DjvU
6 Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP Corporation pacrpocTpansie
JOKYMEHTOB Moe
PDF, DjvU
7 PTC Mathcad PTC JInuen3nonHoe - Kontpakr ot 25.04.2016 Ne
(MHXXeHEepHbIe (CIIA) 0364100000816000014 ¢
pacuéThl) 000 «Codrnaita
[IpoexTs» 0
Mpe0CTaBICHUN
JIMLIEH3UOHHOTO
MPOrPaMMHOTO
obecrneyeHus,
CPOK JIeHicTBHS: OeccpodHO
8 DreamSpark Microsoft JIvueH3noHHOE - Horosop ot 18.07.2014 Ne
Premium Corporation 10865/VRN3,
(mommucka Ha CPOK JIEHCTBUS: OECCPOUHO
MPOrpaMMHEIE
MPOIYKTHI
Microsoft)

=

ok w

~

7.4.5. Pecypcbl HHPOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTEepHET»

CDTOwiki: 6a3a 3nanwuii mo 1udposoit Tpanchopmanuu https://cdto.wiki/

Kpynneimmii  BeG-cepBuc anst xoctuHra I[T-poekToB M HX COBMECTHOH pa3pabOTKU-

https://github.com
Marematuka. Anroputmsl. [Iporpammuposanue - http://www.sura.ru/maxwell/scripts/
MSDN — UnrepHeT-pecype kommnanuu Microsoft: http://msdn.microsoft.com/

barumes I1.C. OcHoBbl nporpamMmmupoBanus Ha Visual Basic 6.0. DnekTpoHHBIH y4eOHUK. -

http://psbatishev.narod.ru/vb/v000.htm
Mathcad-cripaBounuk

o

BBICIIIEH
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

MaT€MaTUuKe

CmpaBounuk Mathcad - http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
Wnrepuet-Yuusepcuter Mupopmarmonnsix Texnomoruii http://www.intuit.ru/
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9. YouGile — cucrema ynpasnenus npoekramu https://ru.yougile.com/
10. BupryansHas qocka Mupo: miro.com
11. Bupryansnas nocka SBoard https://sboard.online/

12. SMath Studio — cpemcTBo aBTOMATH3allMM MaTEMaTHYCCKHX pPAacYéTOB C rpaduuecKuM

penaktopom https://ru.smath.com

7.4.6. llnppoBble HHCTPYMEHTHI, IPUMEHsIEMble B 00pa30BaTeJILHOM MpoLecce

LMS-mnarpopma Moodle

BupryansHas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas gocka Padlet: https://ru.padlet.com

Oo6naunsie cepBucsl: Anaexc./luck, Obmako Mail.ru
Cepsucol onpocos: Sugexc @opmer, MyQuiz

Cepsucol BugeocBs3u: Suaekc teaemoct, Webinar.ru

CepBuCc COBMECTHOH pabOTBl HaI TMPOEKTAMH IS
http://www.trello.com

NG RWNE

HEOOJIBIINX

rpynn  Trello

7.4.7. llnppoBble TEXHOJTOTUHU, MPUMEHsSIEMble IIPU U3YYEeHUH TN CHUNINHBI

Ne | HudpoBbie TEXHOIOTUU

1. | O0nauHble TEXHOJIOTUHA

Bunpl yueOHOM paboThI, dopmMupyemsle NAK
BBINOJIHSIEMbIE C IPUMEHEHUEM KOMIIETEHIIUU
1U(pPOBON TEXHOJIOTHH

Jlexmun YK-1 W-1yka
JlaGopaTopubie paboOThI OIIK-1 N-2yx1
OIIK-4 NJI-3yk-1
-4y
NI-1omka
WI-20mc1
N-1onk-4
W-20nk-4

8. MaTepI/IaﬂbHO-TeXHI/I‘leCKOG ob0ecreueHue ANCIHUIIJINHBI

VYuebHas ayaquTopus A
MIPOBEICHUS 3aHSTHIA
JIEKIMOHHOTO THIIA

(r. MU9ypUHCK, YII.
WuTepHanmonanbHast, 10M Ne
101, 2/32)

1. MaTepakTuBHas gocka (mHB. Ne 2101040205)

2. CuctemHuslii koMIutekT: mponeccop Intel Original LGA 1150, BenTHISITOD
Deepcool THETA 21, matepunckas miara ASUS H81M-KI S-1150 iH, mamsars
DDR3 4 Gd, xectxuii auck 500 Gb, xoprmyc MAXcase H4403, 6ok nuraHus
Acrocool 350W (unuB. Ne 21013400740)

3. IIpoextop Viewsonic PID6243 DLP 3200 lumens XGA 3000:1 HDMI 3D

4. HaGopbl IeMOHCTpalMOHHOTO 000pY/IOBaHUS M y4eOHO-HATJISITHBIX TOCOOHH.

Y4eOHast ayuTopus A
MPOBEJCHUS 3aHATUN
CEMHHAPCKOT0 THIIA,
KYPCOBOTO MPOCKTHPOBAHUS
(BBITTOTHEHUST KYPCOBBIX
paboT), TPYMITIOBBIX U
WHAWBHUIYAITbHBIX
KOHCYJIbTAIIHH, TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTecTanuy (KOMIOBIOTEPHBIH
KJIacc)

(T. MU9ypHHCK, YII.
Wurepnannonansuas, 1. 101 -
1/114)

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

2. Kommnerotep C-700 (1uB. Ne 1101045328)

3. Konuentpatop ceteBoit (uHB. Ne 2101061671)

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

5. Cucremusiii komiuiekt: [Ipoueccop Intel Original LGA 1155 Celeron G 1610
OEM (2.6/2 Mb), monutop 20” Asus As MS202D , maTepuHcKas ruiata Asus,
BEHTHJLATOD, IaMATh, )KECTKHHN HCK, KOPITYC, KIaBHaTypa, MBIIIb (MHB. Ne
21013400425, 21013400446, 21013400453, 21013400454, 21013400481,
21013400480, 21013400455, 21013400482, 21013400505)

KoMmbroTepHas TEXHUKA TOAKITIOUCHA K ceTH «/HTepHeT» 1 obecrieueHa JOCTyloM
k OUOC yHuBepcurera.

ITomenienue ausa
CaMOCTOSITEIBHOM PabOTHI

1. Kommprotep Celeron E3500 (uaB. Ne2101045275)
2. Kommerotep Celeron E3500 (uuB. Ne2101045276)
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https://ru.yougile.com/

(r. MudypuHCK, yiI. 3. Kommnerotep Celeron E3500 (uB. Ne2101045277)

WnTtepnanmonansHas, . 101 - | 4. Kommerotep Celeron E3500 (uaB. Ne2101045278)

1/115) 5. Kommerorep Celeron E3500 (unB. Ne2101045279)

6. Kommprotep Celeron E3500 (uaB. Ne2101045280)

7. Kommstorep Celeron E3500 (unB. Ne2101045281)

8. Kommerorep Celeron E3500 (unB. Ne2101045274)

KoMmbroTepHas TEXHUKA TOAKITIOUEHA K ceTH «HTepHeT» 1 obecredeHa JOCTyoM
k OUOC yHuBepcurera.

Pabouast mporpamMma JUCHMIUIMHBI cOcTaBieHa B cooTBeTcTBUU c¢ TpeboanusMu ®I'OC BO mno
HanpaBieHnto noarotoBkn 23.03.03 DOkcruryaraiusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMILIEKCOB (ypOBeHb OakajnaBpuaTa), YTBEPKICHHOIO MpHKa3oM MHHHCTEpCTBA HAyKH U
BhIcIIeTO 0OpazoBanus Poccuiickoit @eaepanuu Ne 916 ot 07 aBrycra 2020 T.

ABTOp:
JlouieHT kadeapsl MaTeMaTUKH, (PU3UKU U HHOOPMAIIHOHHBIX TEXHOJIOTUM, K.C/X.H., TOIEHT

Maxosa HLE. [A4RA

Perensenr:
npodeccop kadenpsl TPaHCIOPTHO-TEXHOIOTHYECKUX MAIIMH ¥ OCHOB KOHCTPYHMPOBaHHUS, K.T.H.,

noueHT Muxees H.B. //7

[lporpamMa paccmoTpeHa Ha  3acelaHuM  Kadeapsl  MaTeMaTHKH, (QU3MKHM U
MH(POPMALMOHHBIX TeXHOIO0rui, mpotokos Ne 10 ot 09 mapra 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceaHUU y4eOHO-METOAMUYECKOM KOMHCCHM HHKEHEPHOI'O
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokos Ne 9 ot 5 anpens 2021 r.

[IporpammMa yTBepxkJeHa Ha 3acedaHUU Y4eOHO-METOJIMYECKOI0 COBETa YHHBEpPCUTETa
npotokoi Ne 8 ot 22 anpens 2021 r.

[Tporpamma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu OI'OC BO.

[lporpamMa paccMoTpeHa Ha  3aceiaHuM  Kadeappl MaTeMaTUKHM, (QU3UKH |
MH(POPMAIMOHHBIX TeXHOJO0TrHi, mpoTokos Ne 10 ot 10 utons 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceaHUd y4eOHO-METOAMUYECKOM KOMHCCHM HHKEHEPHOI'O
uncturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 utons 2021 r.

[IporpamMa yTBepkJeHa Ha 3aceaHUU Y4eOHO-METOJIMYECKOro COBETa YHHMBEpPCHUTETa
npotokoa Ne 10 ot 24 utons 2021 r.

[Tporpamma nepepaboTaHa 1 JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[lporpamMa  paccMoTpeHa Ha  3acelaHuM  Kadeapbl MaTeMaTUKH, (QU3UKH |
nHpOpPMAMOHHBIX TexHoJorui. IIporokon Ne 8 ot 12 ampens 2022 r.

[IporpamMa paccMoTpeHa Ha 3acedaHHu y4eOHO-METOIMUYECKOM KOMHCCHHM HHKEHEPHOIO
uncturyta ®I'bOY BO Muuypunckuii ['AY, npotokon Ne 7 ot 14 anpenst 2022 r.

[TporpammMa yTBepkJieHa Ha 3aceJaHUU Y4eOHO-METOJMYECKOr0 COBETa YHHMBEpPCHUTETa
npotokoi Ne 8 ot 21 anpenst 2022 ropa.

[Iporpamma nepepaboTtana u A0noIHEHa B cooTBeTcTBUH ¢ TpeboBanusiMu ®I'OC BO.

[lporpamma paccMOTpeHa Ha  3aceJaHMM  Kaeapbl MaTeMaTHKH, (QU3NKH |
nHpOpMaMOHHBIX TexHoiorui. [Iporokon Ne 9 ot 01 urons 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHud Y4eOHO-METOIMYECKOW KOMHCCHH WH)KEHEPHOTO
nHctutyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 10 ot 19 urons 2023 r.

[lporpamma yTBepikieHa Ha 3aceJaHUU y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETa
npotokoi Ne 15 ot 27 utons 2023 rona.
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