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1. e ocBOeHUS M CHUIIMHBI (MOLYJIs1)

Ilens — chopMUpOBAaTh HABBIKH OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS H
pa3pabOTKH NPUIOKEHHUH JIJIS PEIICHUS MHKCHEPHBIX 3a]1ad.
3aoauu:

— O3HAKOMHUTh OOYYAIOUIMXCS C OCHOBHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHUSAMHU (S3BIKAMHU,
OuOIMOTEeKaMU, MHCTPYMEHTAMH ) U BBIUHUCIIUTEIIEHBIMA METOJaMU, UCTIOJIb3YEMBIMH TTPH
PCHICHUHN NPUKIIAJHBIX 3a1a4;

— Jatb  HeoOXOAMMBIE  3HAaHMSA IO  OCHOBaM  OOBEKTHO-OPHUEHTHPOBAHHOTO
POTPAMMHUPOBAHUS U Pa3pabOTKe MPUIIOKEHHIA;

— OBJIAJICHUE OCHOBaMHU MPOCKTHPOBAHMS MPUKIAIHOTO MPOTPAMMHOTO 00ECIEUYCHHUS, €ro
pa3paboTKHu, OTJIAJKK U TECTUPOBAHUSI.

2. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucunmumna b1.0.26 «llpuknagHoe mporpaMMHpPOBAaHHE)» OTHOCHTCA K 00s3aTeNbHOM
yactu broka 1. lucuuriuasl (Moayau) yaeOHOro MmiiaHa, u3ydaeTcs Ha 2 Kypce (3 cemecTp) npu
ouHOH (opme 0OyueHHsI 1 Ha 3 Kypce IpH 3a09HOM (hopme 00ydeHusl.

Hns  ocBoenus aucuuiiuHbel  «[IpuknagHoe mporpamMmupoBaHUE» — 00ydaromIuecs
UCTIONB3YIOT 3HAHWS, YMEHUS, HAaBBIKHA, CHOPMHUPOBAHHBIE B XOJE€ M3YyYCHHS JUCIUILIUH
«Uudopmarukar» u «MaremaTHKay.

OcBoeHne MaHHOW NIUCHUIUIMHBI HEOOXOAMMO IS M3YYEHHUS TaKuX AUCHUIUIAH, Kak
«BpluucnurenpHas TEXHUKA U CETH B OTpaciiny, «J/leTanu MammH U OCHOBBI KOHCTPYHPOBAHUSY,
«KoMmproTepHBIE  TEXHOJNOTUM  TNpOeKTUpoBaHus», «MHpopmammonHoe obecriedeHne Ha
TpaHcnopTe», «OCHOBBI UCKYCCTBEHHOTO MHTEIIJIEKTa» U Jp.

3. [lnanupyemble pe3yJibTaTbl 00yUeHHs N0 JUCHHUILINHE, COOTHECEHHbIE € IJIAHUPYEMbIMHU
pe3yJbTaTaMH OCBOCHHS 00pPa30BaTeJIbHOI MPOrpaMMBbI

[Tpouecc u3yueHus: AUCUUIIIIMHBI HANpaBieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX KOMIETEHIIHIA:
VHUBEPCALHOU:
—  Crnoco0eH oOCyIIeCTBISATh IOUCK, KPUTUYECKUH aHaJIW3 M CHUHTe3 HWH(popmanuu,
NPUMEHSATh CUCTEMHBIH TIOAXO/I VIS pellieHus ocTaBieHHbIX 3a1a4 (YK-1);
o0buenpogheccuoHaIbHLIX:
—  Cnoco0eH NpHUMEHATHh €CTECTBEHHOHAyYHble U OOILEMHKEHEPHBbIE 3HAHMS, METOJbI
MaTeMaTHYECKOr0 aHaIn3a U MOJICTMpOBaHus B ipodeccuonanbroi aestenbroctu (OITK-1);
—  CnocoOeH noHUMaTh MPUHIMITEI pAaOOTHl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN
Y UCTIOJIb30BaTh MX JUIS PEIIeHHs 3a1a4 nmpodeccruoHanbHoit nesrensHocTr (OI1K-4).

Kon u Kon u Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUESHUS
HauMEHOBaHHE HaUMEHOBAaHUE HU3KUI MOPOTOBBII 6a30BbIi MIPOABUHYTHII
YHHUBEpPCATbHOM MHUKAaTOpa (1oTIopoTOBBIH,

KOMITETEHIIMH JOCTIKEHHS KOMITETEHIIMS HE

YHHUBEPCAIBHBIX | chOpMHUpPOBaHa)
KOMIIETEHIUH

VK-1. NA-1yka — | He ymeer He umeer 3HaeT ocHOBHBIE | OcymiecTBiseT
Criocoben OcymecTBisieT OCYIIIECTBIISATh YEeTKOTO MIPUHIUIEI cOopa | cOop u
OCYILECTBIISATh coop u | coop u MIPEACTaBICHUS O | ¥ 00paboTKH 00paboTKy
HOUCK, 00paboTky 00paboTky MIPUHIUIAX nHdopMannu nHdopManuu B
KPUTHYECKUN nHpopmManmu B | MHPOPMAIHH B cbopa n COOTBETCTBHH C
aHAJIM3 M CUHTE3 | COOTBETCTBUM C | COOTBETCTBHU C 00paboTkn TIOCTABJICHHOM
nHdopmanuu, MOCTaBJICHHOM MIOCTABJICHHOM nHdopMannu 3ajaye
IIPUMEHATH 3ajauei 3ajgaueit
CHCTEMHBIH N-2yk1 — | He moxeT YacTuuHO Xopomuio OTIN4YHO




MOAXO0/, Uil | AHanmu3UpyeT U | aHAIM3HPOBATh U | OPUEHTUPYETCS B | aHAJIU3UPYET U aHANM3UPYET U
penieHus CHUCTEeMATH3UpPYE | CHCTEMATHU3WPOB | METOJax aHaJM3a | CUCTEeMATH3HPYye | CHCTEMATH3HPYe
MTOCTaBJICHHBIX T JaHHbIC JJIs | aTh JaHHBIC IS i T JAHHBIC JIJIs T JAHHBIC IS
3a7a4 TIPUHATHS TIPUHSATHUSL CHCTEMATH3alUN | TPUHATHS TIPUHATHUSL
peieHuit B | pelICHUII B JAHHBIX IS pelieHui B pelieHui B
Pa3IMIHBIX Pa3IHIHBIX TIPUHSATHUSL Pa3IUIHBIX Pa3MUIHBIX
chepax chepax pemeHnii B chepax chepax
JIeATEeIIbHOCTH JIeATEeIILHOCTH Pa3IUYHBIX JIeATEIILHOCTH JIeATEeIILHOCTH
cepax
WJ-3yk-1 — | He moxer Cnabo Xoporio VYeneuno
Brissnser BBISIBUTH onpezenseT onpezenseT onpezenser
CHCTEMHEBIC CHCTEMHBIC CHCTEMHBIC CHCTEMHBIC CHCTECMHBIC
CBSI3U U | CBSI3U U CBSI3U U CBSI3U U CBSI3U U
OTHOILICHUS OTHOIIECHUS OTHOIIICHUS OTHOIIICHUS OTHOILICHUS
MEXTY MEXITy MEXITy MEXITy MEXIy
N3ydaeMbIMHI HM3y9aeMBIMHU A3y9aeMBIMHU HA3y9aeMBIMHU M3y9aeMBIMU
SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMU,
IpoIeccamMu mporieccaMu mporeccaMu mporeccaMu mporeccaMu
W/AIn W/WIIH W/WIIH W/WIIH W/WIIH
o0bekTaMHd  Ha | 0OBEKTaMHM Ha 00bEKTaMHU Ha 00bEKTaMHU Ha 00beKTaMu Ha
OCHOBE OCHOBE OCHOBE OCHOBE OCHOBE
IIPUHATON NIPUHATON IIPUHATOMN IIPUHATOMN IIPUHATOMN
napaurMbl napajurMbl napagurMbl napajgurMbl napagurMbl
NJI-4yk1 - | He moxer Cnabo JocratouHo VYcnenrso
AHanuzupyet paccMoTpeTh aHAIM3UPYET OBICTPO aHAIM3UPYET
BO3MOJKHBIE BO3MO>KHBIC BO3MOJKHBIC aHAIU3HUPYET BO3MOJKHBIC
BapHaHTHI BapHAaHTHI BapHaHTHI BO3MO3KHBIE BapHAHTHI
pemeHus pelIeHus 3ajauil | pelIeHUs 3a1a4d, | BapUAHTHI pelIeHNs 3a1a4Hu,
[TOCTaBJICHHOM M OLICHUTH UX YTOOBI OLICHUTh pelIeHNs 3a1a9, | OLCHUBAS UX
3a7a4H, JIOCTOMHCTBA U HX JOCTOMHCTBA | YETKO OICHUBAS JIOCTOMHCTBA U
KPUTHICCKH HEJIOCTaTKH. W HEJIOCTaTKU. HX JOCTOMHCTBA | HEJIOCTATKH.
OLICHUBAS HX W HEJJOCTATKU.
JIOCTOMHCTBA U
HEJIOCTaTKH
OIIK-1. NI-Lonk1 — He ymeer YactuuHo Ymeer CBobonHO ymeeT
CnocobeH [Ipumensier NPUMEHSATh OCBOEHBI YMEHUS | MPUMEHSITh MIPUMEHSTh
NIPUMEHSATH MaTeMaTUYeCKUui | MaTeMaTH4YeCKUWd | MPUMEHSTh MaTeMaTHYEeCKUM | MaTeMaTUYECKui
€CTECTBEHHOHAYY | ammapar, METOJbl | ammapaT, MeTOJIbl | MaTeMaTHYeCKUH | ammapar, MeTOAbl | ammapar, METOJIbI
HBIC U MaTeMaTHYeCKOT | MaTeMaTH4ecKOr | ammapaT, METOJAbl | MaTeMaTHYeCKOT | MaTeMaTHYeCKOT
OOIIeWH)XEHEPHBI | O aHAIN3a U 0 aHa/IM3a u MaTeMaTHYECKOT | O aHajau3a U 0 aHaM3a u
€ 3HaHus, MOJICITUPOBAHUS MOJICTAPOBAHUS 0 aHalM3a u MOJICTUPOBAHUS | MOAETHPOBAHUS
METOIbI JUTSL PEeLICHUS JUTSL peIICHUS MOJICIIAPOBAHUS | IUISA PELICHUS JUTSL pEIICHUS
MaTeMaTHYecKor | 3ajad 3a1a4 JUTSL peIICHUS 3a1a4 3a7a4
0 aHanM3a u npodeccuoHanbH | MpodecCHoHambH | 3a1a4 mpodecCHOHANbH | MpodeccHoHaTEH
MOJIEJINPOBAHUS Oif ZICATEILHOCTH | OH MEATeIBHOCTH | MPO(ECCHOHANBH | O ACATSIILHOCTH | O# JCSATEIbHOCTH
B OH NeSITeIbHOCTH
npodeccnonanbH | U-20mx-1 — He ymeer YacTuaHO Ymeer CB00OOIHO ymMeeT
oM fnearensHOCTH | [IpuMensieT MIPUMEHSITh OCBOCHBI YMEHUS | TMIPUMEHSITh MIPUMEHSTh
€CTECTBEHHOHAYY | €CTECTBEHHOHAYY | TIPUMEHSTh €CTEeCTBEHHOHAYY | €CTECTBEHHOHAYY
HBIE W/WIH HbBIE W/UIU €CTEeCTBEHHOHAYY | HbIC U/UIU HBIE W/WIN
00IIenH)KeHEPHBI | OOMIENMHKXCHEPHBI | HbIe W/WIN OOIIenH)KeHEPHBI | OOIIEHHKEHEPHBI
€ 3HAHUS JJIst € 3HaHUS JIA OOIICHH)KEHEPHBI | € 3HAHUS IS € 3HAHUS IS

pelieHust 3a1a4
npoQeCCUOHANBH
Ol JIeATEeIbHOCTH

pelIeHus 3aaaq
po¢eCCHOHATBH
OH JIeSITeNNLHOCTH

€ 3HaHUs IS
peteHus 3aaa4

po¢heCCHOHATIBH
O IeSITeJIBHOCTH

peteHus 3aaa4
po¢eCCHOHATBH
Ol IeATEebHOCTH

peteHus 3a1a4
po¢heCCHOHATBH
Ol IeSITEebHOCTH

OIIK-4.
CrocobeH
IIOHUMATh
MPUHLUITBI
paboThI
COBPEMEHHBIX
MH(POPMAITMOHHBI

WJ-lomx-4 —
Bribupaer
COBpPEMCHHBIC
MHPOPMATTOHHBI
€ TeXHOJIOTUH U
MpOrpaMMHBIE
Cpe/CTBa NpU

He moxer

3¢ PeKTUBHO
BEIOMpATH
COBpPEMCHHBIE
HH()OPMAITMOHHBI
€ TeXHOJIOTUH U
MIPOTpaMMHEIE

He nocraTrouno
YETKO BHIOHMpAcCT
COBPEMEHHBIC
HH(OPMAITMOHHBI
€ TEXHOJIOTHH U
MPOTrpaMMHEBIE
CpeJlCTBa pH

3HaeT OCHOBHBIC
HH(POPMAIIMOHHEI
€ TCXHOJIOTUH U
MpOrpaMMHbIe
Cpe/CcTBa IIpU
pelIeHrn 3a/1a4
npodeccnoHaTbH

3HaeT
COBpPEMEHHBIE
MH(POPMAIMOHHBI
€ TeXHOJIOTUH U
MIPOTpaMMHBIE
CpeACTBa IpU
peLICHUH 33134




X TEXHOJOTHUH H
HCIIOJIB30BaTh UX
JUTS PEUICHUS
3a1a4
podecCHoHaNbH
OH JIeSATEILHOCTH

peleHuH 3a1a4
npodeccnoHanbH

Cpe/CTBa IIpU
peLIeHrH 3a/1a4

pelIeHuN 3a1a4
npodeccrnoHaTbH

OH JIeSITENNLHOCTH

npoheCCHOHATIBH
OH NeSITEIbHOCTHU

O IeATENEHOCTH | MPO(EeCCHOHANBH | OU AEATEIFHOCTH

OH IeITEeLHOCTH
NI-201K-4 — He moxer Hcnonp3yer B nocraTrounoi Ycnemso
Hcnons3yer 3¢ PeKTHBHO OTpaHUYCHHBII CTEIIEHU MOXKET HCIIOJIb30BaTh
WHPOPMALMOHHB! | HCIOIH30BATH KJ1acc HCIIO0JIb30BaTh COBpPEMCHHBIC
€ TeXHOJIOTHH K WHPOPMALMOHHBI | MPOTPAMMHBIX WHPOPMAMOHHH | HH(OPMAIIMOHHEI
MpOrpaMMHEIE € TeXHOJIOTHH U CPEICTB IIpH € TeXHOJIOTHH U € TeXHOJIOTHH U
cpencTBa npu MIPOrpaMMHBbIE pelieHnu 3aaau MPOrpaMMHEbIE MpOrpaMMHEIE

peleHuH 3a1a4
npo¢eCCHOHANBH
OM JIeSITeILHOCTHU

CpeJICTBa IpH
peIlIeHUN 3a1a4

po¢heCCHOHATBH
OH IeSITeILHOCTH

npo¢eCCHOHATBH
OM IeSITeILHOCTH

CpeJCcTBa IpHU
pelIeHUN 3a1a4

npo¢eCCHOHATBH
OM IeSITeILHOCTH

CpeICTBa IpU
pelieHun 3a1a4

npoQeCCHOHANBH
OM eSITeILHOCTH

B pesynbraTe nzydeHus AUCHUILIHHBL 00yYarOIUiics TOJKEH:

3HATh:

— OCHOBHbIC MOJCJIN PCHICHHUA q)yHKHI/IOHaJ'H)HLIX W BBIYMCIIMTCIBHBIX 3a1a4;

— IPUHLIUTIBI 00bEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHUPOBAHHS;

— OCHOBHBIE CTIOCOOBI U PEXKUMBI 00paboTKH WHXeHepHO# nHpopmanuu B cpene MathCad;

— OCHOBHBIE TIPHHIIHITB pa0OTHI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHIA;

yMeThb:

— OCYILECTBIIATh IOWUCK, KPUTHUUCCKHH aHAIM3 M CHHTE3 MH(OpMalUH, MPHUMEHATh CHCTEMHBIN
HOAXOJ JJIsl pEIIeHHs TIOCTAaBJICHHBIX 337134,

— HNpPUMCHATH CCTCCTBCHHOHAYYHbLIC U O6H1€I/IH)KCHepHLIC 3HaHHUs, MCTOJbI MAaTCMaTUYCCKOI'O
aHaIM3a U MOJENUPOBAHUS B IPOPECCHOHANBHON NeITeIbHOCTH;

— WCIIONH30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHBIC TEXHOJOTWH M TIPOrPaMMHBIE CPEACTBA IIPH
pelIeHnH! 3a/1a4 PO eCCHOHATBHON JIESITeIbHOCTH;

— pa3pa6aTbIBaTI) IMPOCKTbI JId PCEIICHUA HWHXXCHCPHBIX 3adad C HCIOJIb30BaHHUEM CpPCIbI
BU3YAJILHOTO MIPOTPAaMMHUPOBAHHUS;

— CTaBHTh M pPEIIaTh 33/1a4d 10 00pabdOTKEe MHKEHEPHBIX JAHHBIX B OJHOM M3 MaTeMaTHYECKUX
MaKEeTOB;

— WCIIOJIb30BaTh OCHOBHBIE NPHHIMIIBI PA0OTHI COBPEMEHHBIX WH()OPMAMOHHBIX TEXHOJOTUH JUIs
penreHus 3a1a4 Npo(heCcCHOHATBHON IS TENEHOCTH;

BJIa/1€Th:

— METOJIaMH TIOMCKA, KPUTUIECKOTO aHaJi3a U CHHTe3a HH(POPMAIIUH;

— crioco0aMu pereHus 3a1a4 npodeccnoHaIbHOM AeSTeIbHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX H
OOIIEMH)KEHEPHBIX 3HAHUH, METOJJOB MAaTEMaTHIECKOTO aHAIM3a M MOJCTHPOBAHMUS;

— MPaKTHYECKHMHU HaBBIKAMH 10 pa3pabOTKe MPHUIIOKEHUH Ha S3bIKEe 0OBEKTHO-OPHEHTHPOBAHHOTO
HpOrpaMMHUPOBAHHUS;

— HaBBIKAMH PeIeHuUs MPOo(eCcCHOHANBHBIX 3a/1a4 B Cpe/ie MaTEMaTHIECKOTo MaKeTa.

3.1 Marpuna CcOOTHeCeHHUsI TeM/pa3esioB Y4eOHOW JAUCHMILUIMHBI H

(¢opMupyeMBbIX B HHX YHHMBEPCAJBHBIX M  00menpodeccuoHaAIbLHbBIX
KOMIIeTECH UM
Komnerenuu
Ne TeMbl, pa3aensl AUCHUILUIAHBI YK-1 | OIIK- | OIIK- Z obmee
1 4 KOJIMYECTBO
KOMIIETeHIUH
1 OcHOBHBIE TIOHATHS 00BEKTHO-OPHEHTHPOBAHHOTO + + + 3
POrpaMMUPOBAHUS
2 Pa3paboTka mporpaMMHOTO KOjaa + + + 3
3 | HomonnurenbHbIe BO3MOXHOCTH Visual Basic + + + 3
4 | Ocuosusle Bo3moxuoctn Mathcad + + + 3
5 | Iporpammuposanue B Mathcad + + + 3
6 | Umxkenepusie pacuers 8 Mathcad + + + 3

4. CTpyKTYypa ¥ coepkaHue JUCHUILIUHBI (MOYJIs1)

OO01mast TpyA0€MKOCTh TUCHIHUIUINHEI - 3 3a4eTHbIe equHUIlbI (108 akaeMuIecKix 4acoB).



4.1. O0beM TUMCUMILIMHBI M BUJbI YU4eOHO# padoThI

Bcero akan. yacos

Brnet sansTui ouHas Gopma 3a0uHas GopMa
o0OyueHus o0OyueHus
2 Kype 3 cemectp 3 Kypc
OO01ast TPYAOEMKOCTh TUCITATIIIHEL 108 108
KontaktHas pabora oOydarommxcs C TpenoaaBaTeieM, B 36 14
T.4.
ayIUTOPHBIC 3aHATHS, U3 HUX 36 14
JICKITIH 12 4
nmabopaTopHEIE PadOTHI 24 10
CamocrosTenpHas paboTa 00ydJaromuxcs 36 85
popadoTKa YIeOHOTO MaTeprana 12 28
MOATOTOBKA K 3aHITHIM 12 20
MTOJITOTOBKA K TECTUPOBAHHIO 12 37
KonTpons 36 9
Bust ©TOroBOro KOHTpPOJIS 9K3aMeH
4.2. Jlekuuu
O06BeM B akaj.uacax
Ne Paznen dopMupyemsbie
B JHCIUIUTHHBI, TEMBI JICKLHH ouHas opma 3a04Has (popma KOMIICTCHIIU
o0ydeHus 00y4deHus
1 | Pasnen 1. OcHoBHbIe NOHATHA 0GHEKTHO- 2 1 VK-1, OIIK-1,
OPHEHTHPOBAHHOI'O IIPOTrPaMMHUPOBAHUS OIIK-4
5 | Paszen 2. PaspaGoTka mporpaMmMHOro 2 1 VYK-1, OIIK-1,
Koza OIIK-4
3 | Paszen 3. Jlononuurenbuere 2 1 VK-1, OIIK-1,
BO3MOkHOCTH Visual Basic OIIK-4
4 Pa3nen 4. OCHOBHBIE BO3MOKHOCTH 2 1 VK-1, OIIK-1,
Mathcad OIIK-4
2 YK-1, OIIK-1
5 | Pazgen 5. TlporpammupoBanue 8 Mathcad ’ '
e >, TpoTPaNNIP OIIK-4
g | Paszen 6. MmkeHepHbie pacueTs! B 2 YK-1, OIIK-1,
Mathcad OIIK-4
Hroro 12 4
4.3. HpaKaneCKne 3aHATHUA (CeMI/IHale) — HE IPeayCMOTPEHBI
4.4. JlabopaTopHblie padoThI
OO0beM B akajl. yacax Hcnonbsyemoe
MPOrPaMMHOE o)
Ne HaunmeHoBaHue 3aHATHS O9HasA 3a09HasA T — OPMHPYEMBIC
dopma dopma KOMIIETCHLINU
o0y4eHus: | oOydeHHs
Pazgen 1. OcHOBHBIE IOHATHS 0OBEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHUS
1 | Cpena mnporpaMMHpOBaHHS 1 2 DreamSpark Premium, | YK-1, OIIK-1,
Visual Basic: wuHTepdeiic, Visual Basic OIIK-4
3JIEMEHTBI YIIPaBJICHUS.
Co3znanue, peTaKTHPOBAHUE,
COXpaHCHHUE ITPOCKTA.
Paznen 2. Pa3paboTka mporpaMMHOT0 KoJa
2 | Visual Basic: BBOZ U BBIBOX 1 1 DreamSpark  Premium, | VK-1, OIIK-1,
JaHHBIX Visual Basic OIIK-4




3 | Visual Basic: 2 1 DreamSpark Premium, | VK-1, OIIK-1,
Pa3BETBIISIOIINECS Visual Basic OIIK-4
MPOTPAMMBI

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

Pazgen 3. JlonoauuTenbHBle BO3MOKHOCTH Visual Basic

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

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

Visual Basic OIIK-4
Paznen 4. OcHoBHble Bo3MoxkHocT Mathcad

7 | Mathcad: unTepdeiic, 2 1 MathCad VK-1, OIIK-1,
MOCTPOEHNE BBIPAXKEHUNA U OIIK-4
rpaduKoB

8 | Mathcad: pelieHue 2 MathCad YK-1, OIIK-1,
YpaBHEHHH, CUCTEM OIIK-4
YpaBHEHUI

9 | Mathcad: BEKTOPHI " 2 1 MathCad YK-1, OIIK-1,
MaTpHIBI OIIK-4

Pasnen 5. [Iporpammuposanue B Mathcad

10 | IIporpammupoBanue B 4 MathCad YK-1, OIIK-1,

Mathcad OIIK-4
Pasznen 6. Mmkenepusie pacuyers B Mathcad

11 | Mathcad: pelieHue 2 MathCad YK-1, OIIK-1,
g hepeHInanbHBIX OIIK-4
YpaBHEHUH.

12 | ABromaTuyeckas 1 ABTOMaTHYECKas VK-1, OIIK-1,
cIIpaBOYHas cUCTEMA CcIIpaBOYHas CUCTEMA OIIK-4
«CenbX03TeXHUKAY. «CenbX03TeXHUKAY,

[Ipumenenune I'cC- I'ic Maplnfo
TEXHOJIOTHH B  CEIBCKOM Professional
XO035IUCTBE.
13 | MoaynpHOE TeCTUPOBaHHUE 1 ACT-Tecr Plus VK-1, OIIK-1,
OIIK-4
HUroro 24 10
4.5. CamocrosiTesibHAst padoTa 00y4aroUuXcst
O0beM B yacax
Ne Pazjien AMCIUIITHHBL Bujt paGoTsl ounas | saoumas | POPMHPyeMEIe
dopma | ¢dopma KOMIIETEHLINU
o0yueHust| 00ydeHus

1 | Pemenue nHX)EHEPHBIX nmpopaboTka y4eOHOro MaTepualia 4 10 VK-1,
3aa1 B cHCTEME 06bEKTHO- MOJTOTOBKA K 3aHATUIM 4 7 OIIK-1,
OpPUEHTHPOBAHHOTO OIIK-4
nporpammupoBanus Visual | ronroroBka K TecTHPOBAHMIO 4 12
Basic

2 | Maremaruueckas o0paboTka | mIpopaboTKa yueOHOro Marepuasa 4 10 VK-1,
naHHbBIX B Mathcad OIlK-1,

MOATOTOBKA K 3aHATHSIM 4 7 OITK-4
MOJITOTOBKA K TECTUPOBAHUIO 4 12

3 | IIporpammupoBaHue B npopaboTKa yueOHOro Marepuana 4 8 VK-1,

Mathcad MMOJITOTOBKA K 3aHATUSAM 4 6 OIIK-1,
MTOATOTOBKA K TECTUPOBAHUIO 4 13 OIIK-4
Hroro 36 85




IlepedeHs METOTUIECKOTO OOSCIICUCHHS IJIsT CAMOCTOSATEILHON paOOTHI IO AUCITUTUINHE:

e VYyeOHO-MeTOmmUecknid Komruiekc «lIpukiamaoe mporpammupoBanue», Makosa H.E. W3n-Bo:

OI'BOY BO Muuypunckuii [AY, 2022, 228 c.

e VYueOHoe mocodue ¢ MMPUMCHCHUCM AKTUBHBIX METOJOB 06ylleHI/I$l «Pemienue HAaYyYHO-NMHKCHCPHBIX

3agau B nakete MathCAD», Makosa H.E. Muuypunck: Muuypunckuii ['AY, 2021

e Meroanyeckoe MOcoOue s CaMOCTOSATEIBHOM PaboThI CTYAeHTOB «OCHOBHEIC BO3MOXKHOCTH Visual

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
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Basicy». Makosa H.E. Muuypunck: Muaypunckuii [AY, 2020.

4.6. BbinoJiHeHHEe KOHTPOJbHOM PadoThI 00y4AIOIIMMHMCH 3204HOM
¢popmbI 00yueHust

KontponbHas padoTa cocTouT u3 3-X 3a1anuii (1o mociaeaHuM udpam mudpa).
SAJJAHUE 1
[TonsaTus undopmanus, nanHele, HHGOpPMaTHKa, HH(HOPMALIMOHHBIN IPOLIECC, TEXHOJIOTHSL.
Oranel nHGOpMaTH3amyu odmecTBa. MHGOpMAIMOHHBIC PEBOJIOIIHN.
HNudopmannonHoe obuiecTBo. XapakTepHble 4epThl MH(POpMALMOHHOTO obmiecTBa. OnacHble
TEH/ICHIINH WH(OpPMATH3ALNU OOIIECTBA.
Nudopmanmonnsie cucremsl. [lonstue. CtpykTypa.
Buapl H1HPOPMALIMOHHBIX CUCTEM.
Nudpopmannonnast texHoioruss. [lonstue. CooTHomeHue HHPOPMALMOHHONM CHUCTEMBI U
MH(GOPMALIMOHHOM TEXHOJIOTHH.
OBoironusl pa3BUTHUS MHPOPMALMOHHBIX TexHosorui. Kiaccudukauus 3TarnoB pa3BUTHUS IO
IIPU3HAKAM.
HoBas nnpopmanimonHas TeXHOJIOTHSL.
[TpobGaems! ucnonb30BaHUs MHPOPMALIMOHHBIX TeXHOIOrui. [lepcniekTuBbl ucnonb3zoBanus UT.
CrpykTypa HHPOPMAIIMOHHON TEXHOJIOTHUH.
MeTon0510ruu UCIOIB30BaHNs HUHPOPMALIMOHHBIX TEXHOIOTUH.
Konuenmuu BeiOopa BapraHTOB BHEAPEHUS HHPOPMAIIMOHHON TEXHOJIOTUH B pUpME.
WNHcTpymeHTapuil HH(OPMALIMOHHBIX TEXHOJIOTHIA.
Peanuzanuss MHQPOPMAIMOHHBIX TEXHOJOIMH C TIOMOIIBbIO TEKCTOBBIX, TIMIIEPTEKCTOBBIX
PENAKTOPOB.
Peanuzanus mHGOPMAIIMOHHBIX TEXHOJOIMHM C NMOMOIIbIO TaOJIMUYHBIX penakropoB. Co3naHue
6a3 naHHbIX. DOPMBI U 37IEMEHTHI YIIPABICHHUS.
Peanuzanus nHPOPMAITMOHHBIX TEXHOJIOTHI € MOMOIIBIO TAOTUYHBIX PEIAKTOPOB. YTIpaBICHUE
COOBITHSIMH C TIOMOIIBIO MAaKPOCOB.
Cucrembl ynpapieHus 0a3aMM JaHHBIX KaK HMHCTPYMEHT peaju3alud HHPOPMAIMOHHBIX
TEXHOJIOTHH YIpaBIEHUS.
OYHKIMOHANbHBIE  SI3bIKM  MPOTPAMMHUPOBAHUS  KaK  HHCTPYMEHT  HH(OPMALMOHHON
TEXHOJIOTUH. TeXHOIOTrHH 00BEKTHO-OPHUEHTUPOBAHHOTO MTPOrPAaMMHUPOBAHUS.
WNucTpymeHTapuii MHPOpPMaMOHHBIX TexHoJormid. Case-rexHosornu. PacueTHo-mormdeckne
CHUCTEMBI.
Oransl pazpaboTku nHGopMamoHHbIX mpoayktoB (UI1) Kuznennstit muxn UIT.
ITonsiTue anroput™Ma. Peannsanus aaropurMa.
Ortnanka UII. Tectupoanue UIIL. Buasl. Otansl. Buenpenue UII B sxcmmyaranuio. PazpadoTka
COINIPOBOJUTENIBHOM TOKYMEHTALIUU.
XapakTepucTuka HH(POPMAILIMOHHOW TEXHOJOTMH OOpaOOTKM HaHHBIX.. 3agadd. OCHOBHBIE
KOMITOHEHTHI
XapakTepucTuka HMH(QOPMAIMOHHOM  TEXHOJOTHMU  ympaBieHud. 3anaud. OCHOBHbIE
KOMITOHEHTHI .
XapakTepHucTuKa TeXHOJIOTHH aBToMaTh3anuu oduca. 3agaun OCHOBHbIE KOMIIOHEHTHI.

. KommibrotepHble 1 HEKOMIIbIOTEpHBIE O(hUCHBIE TEXHOIOTHH.
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[TonsTHe cucTemMbl NOAAECPKKU HPUHATUS PEUICHUM. XapaKTepUCTHKAa M Ha3HadeHHE 3aJadH.
OcCHOBHbBIE KOMIIOHEHTHI.

[lonsiTue  HMCKYCCTBEHHOTO  MHTEJUIeKTa. HampaBnenus  uccinenoBaHuss B o0nactu
HCKYCCTBEHHOT'O MHTEJICKTA.

[ToHsTHE MHTEIIEKTYAIbHON CUCTEMbI. BUbI HHTEIUIEKTYaIbHBIX CUCTEM.

ITonsiTue sxcnieptHOM cuctembl. Buabl. Xapakrepuctuka. 3agaun. OCHOBHbBIE KOMIIOHEHTHI .
®opmupoBanue BxonHoW wHPopMarmu B UT skcnepTHBIX cucTeM.. Vcmonbp3oBaHWe TeopHUu
HEYETKNX MHOKeCTB. PoJib sKcniepTa o 3HaHUSAM

baza 3nanuit u unrepnperarop B UT skcniepTHbIX cucteM. MOysib CO3JaHHS] CUCTEMBI.
CeteBble HH(POPMAIIMOHHBIE TEXHOJIOTHU. THCTpYMEHTapui.

OcHoBHBIE cBOMCTBa 3HaHUN. Kitaccudukaiys 3HaHui 1o crocodam npeacTaBiIeHusl.
OcHoBHbIe ¢a3bl puoOpeTeHus 3HaHui. O1ieHKa 3HAaHU I

Ocob6ennoctu 6a3bl 3Hanuit (b3). Dransl co3nanust b3. MHCTpyMeHTanbHbBIE CPECTBA.
Ocob6ennoctu Visual Basic kak 00bEKTHO-OPUEHTUPOBAHHOTO S3bIKA MPOTPAMMUPOBAHUS.
Wnrepdeiic cpenpl mporpammupoanus VisualBasic

Paspabotka monbs3oBareasckoro uarepdeiica 8 VisualBasic

[Tepemennbie u koHcTaHTHI B VisualBasic

Maccussi B VisualBasic

Bcerpoennsie ¢pynkuuu VisualBasic

Bgox u BeiBOA nanHbIX B VisualBasic

Pa6ora ¢ mparoii u Bpemenem B VisualBasic

Pabora ¢ rpaduxkoii B VisualBasic

DnemenTsl yrpasienus B VisualBasic

OcHoBHble 00bekThI VisualBasic

OcHoBHbIe cBOMCTBa 00bekTOB B VisualBasic

. OcHoBHbIe coObiTHs B VisualBasic

. OcHoBuble MeToasl B VisualBasic

SAJJAHUE 2

Pa3paboraiite npunoxxenue Ay 00padOTKH AByMepHOro Maccusa. [IprumepHsbIil Bua popMsl

MMPEACTAaBJICH HA PUCYHKC.

w. [leTpan AA, rp. AT-120 =101

KonuecTao cTpok. |6 KonWuecTeo cTonsuoe |

[EEHH U 2HEY BHHE 3NEFMBHTOE MACMES 0T |20 oo |so
JasmHo yHcno F = |25

MEKoHMEnEHEE No MOOYNE
ANBMSHTEL POEHES 43

Maccue

41 637 289432042 a| [aml= 2
4041 213245433149 e
4521 4330 3643 21 57 ]
3420790 90 27 20 a4 44

17 4947 26 4047 2795 21,7

23494020 27 232343

207 203 4R
AMNBEEND
RSP EIATET
413 22 47 50233222 =l

I:HH HE INEMEHTOR, 3HBYEHHA KDTDF:.D‘: BiO 0 bLUE AL
DEBHL S ROBHHOMY dueny F paone 1452

No Yenosue zaoauu

Hdan wmaccuB X(15). Haiitn cpeanee apudmMeTHUeCKOE MOJOKHUTEIBHBIX M OTPHULATEIHHBIX

0. anemenToB MaccuBa R1 m R2. Ompenenuth, kakoli W3 HAWACHHBIX DJIEMEHTOB OOJBINE IIO
a0COJIFOTHOHN BEJIMYMHE.
1 Hansr Maccuel X(10) u Y(15). Haiitm makcumanbHBIE SJIEMEHTHI MAacCHBOB Xmax M Ymax.
' Onpeaenutpb, Kakol 3IEMEHT MEHbIIIe Xmax UiIu Ymax U Ha CKOJIBKO.
5 Jan maccuB X(15). Haiitu mpon3BeieHUs TOJOKUTEIBHBIX M OTPUIIATCIHHBIX 3JIEMEHTOB MAaCCHBA

P1 u P2. Onpenenuts, 9To OoJBITIE 10 a0COMIOTHOM BenmmunHe P1 mm P2.




Jan maccuB X(10). HaliTi KOTUYIECTBO BO TIOJIOKUTEIBLHBIX M OTPHUITATEIBHBIX DJIICMEHTOB MAacCHBA
K1 u K2 . Onpenenuts, uro 6onpie K1 win K2 u Ha CKOIBKO

Han maccuB X(10). Halitu mpousBejcHHs YETHBIX M HEYETHBIX 3JIeMEHTOB maccuBa Pl u P2.
Omnpenenuts, uto 6oabine - P1 wim P2,

Han maccuB A(10). Onpemenuts cpemHee apudpMeTndeckoe SA TIOJOKHUTEIHHBIX DSJIEMEHTOB
MacCHBa C HEUYCTHBIMH NOPSTKOBBIMH HOMEPAMH.

Han maccuB A(15). Onpenenuts cymmy S, npousBenenue P u koinmuectBo K 31eMeHTOB MaccuBa,
nonaaaromux B uarepsai [10,20].

7. Jan maccus X(15). YopsgoduTs 3J1eMEHTH MaCCHBA 110 BO3PACTaHHIO.

Janbsr maccuBel A(10) u B(10). Heobxomnmo cosmats MaccuB P(10), KaKIblid 3IEMEHT KOTOPOTO
umeet BuI P(1)=A(i1)*B(i)-10 1 BbIBecTH Ha IeyaTh BCE TPU MacCUBa.

Han wmaccuB X(20). [lepemmcats moxapsi; B MaccuB Y TIOJIOXHUTEIbHBIE, a B MacCuB Z
OTpHIIAaTENHHBIE DJIEMEHTHI MacchuBa X.

3AJIAHUE 3
Pemure 3anauy B cpeae MathCad.

No Yenosue zaoauu

Ioctpouts rpaduk Gynxmmu y=(x>+1)/(x>-4)2,

IToctpouts rpaduk Gpynkimu y=x/(x-9)

[Toctpouts rpaduk (yHKIHMH, 3aJaHHOM B mapamerpHueckoM Buae: x=3at/(1+t%) u y=3at?/(1+t3),
eciy -o<t< -1 u -1<t< +oo.

IToctpouts rpaduk GyHKIMH, 3a1aHHOM HeIBHO: 5x°+3y2-15=0.

Ioctpouts rpaduk Gynximu Z(X,y) = y? — X?

[Moctpouts rpaduk Gynximu Z(X,y) = £(y? + x?)-1.

[TocTpouTh MOBEPXHOCTH, 3ajJaHHbIe B Mmapamerpuueckom 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)}.

o N ook W INMPE

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

ITocTpouTh MOBEPXHOCTH, 3aJaHHYIO BEKTOPOM IIapaMeTPUIECKUX (DYHKIHH.

-cos()
-sin(p)

.az

y(a, p) =

NI R R

10. IMToctpouts rpaduk dynkiwn y=cos(X/2) + cos(5x)/5 na unrtepnaie [-15;15].

4.7. Conep:kanue pa3iejioB JUCHUILIMHBI

1. OcHoBHbIE MOHATHS 00BHEKTHO-OPHEHTHPOBAHHOIO MporpamMmmupoBanus. OOBEKT,
KJacc,  CBOMCTBO,  METOJ,  HacjeloBaHWE,  MHKancyasauus,  noaumopdusm.  Cpena
nporpammupoBanus Visual Basic. UnTepdeiic cpenbl mporpaMMupoBaHus, 3JIEMEHTHI YIIPABICHHUS.

2. PazpaGoTka nmporpaMMHoOro koga. Co3jaHue MPOEKTOB IMPHU PEHICHUH HWHXKEHEPHBIX
3ajad: dTambl CO3JaHHS TPOEKTa, €ro MOAH(HKanus, coxpaHeHue. JlaHHbIe W WX OIMCAaHWE,
BBIPa)KEHUS U OTepallii, BCTPOSHHbIE (PYHKIIMH, OCHOBHBIE ONIEPATOPHI.

3. JlomoJiHuTEeIbHBIE BO3MOKHOCTH Visual Basic. PaGora ¢ pgatoli W BpeMeHeEM.
Hcnonb3oBanue B mpoekte rpadukd, aHumanuu. Paborta co crpokamu, ¢aitnamu, oOpaboTka
ommn6ok. [Ipouenyps u pynkuuu. [IporpammupoBanre B 0pUCHBIX MPUTIOKEHUSIX, OCHOBBI pabOThI
C MaKpoCaMH.

4. OcHoBHble Bo3Mo:kHocTH Mathcad. Untepdeiic Mathcad. TToctpoenune BoipakeHHid U
rpa¢ukoB. Pemenue ypaBHeHU#, cucteM ypaBHeHHMH. MccienoBaHue (QyHKIHMHM Ha SKCTPEMYM.
PaGota ¢ BekTtopamm u Mmarpunamu. Pemenne muddepeHnmanbHpIX ypaBHeHUH. OOpaboTka
HKCIIEPUMEHTANIBHBIX JaHHBIX. MaTeMaTHueckas CTaTUCTUKA.

5. llporpammupoBanne B Mathcad. Co3nmanume mnporpamMm. BBOA-BBIBOI JIaHHBIX.
VYcnoBuslit onepatop. Onepatop uukia. [Toxmporpammel-¢gyHkimu. OTnaaka

6. Mu:xenepunie pacuerbl B Mathcad. Ilpumepsr mmkenepHbsix pacueroB B Mathcad:
pacyer SJIEKTPUYECKOM LENu MEPEeMEHHOTO TOKa, JBWKEHHME JBYX MAIIMH IO MOCTY, pPacder
MOMEHTOB MHEPIUH CEUYECHMS, pacyeT MPOCTeHIuX coenuHeHuu. [Ionck, KpUTHYECKHil aHaIu3 U




cunTe3 uHpopMaruu. CUCTEMHBIA MOAXOJ JJI PEIICHUs] MOCTABICHHBIX 3ajad. Vcronb3oBaHHE
€CTECTBEHHOHAYYHBIX M OOIIEMH)KEHEPHBIX 3HAHUM, METOJIOB MAaTEeMaTHYEeCKOro aHalu3a |
MOJICTTMPOBAaHUS B  MPO(ECCHOHANBLHOW  ACATETBbHOCTU.  VICIONBb30BaHME  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUN U MPOTPAMMHBIX CPEICTB MPH PELIeHUH 3a7a4 MpodeccruoHalIbHON
JIeSATEeTbHOCTH.

5. OoOpa3oBaTe/ibHbI€ TEXHOJIOTHHI

[Tpu u3yyeHNH MUCUMIUIMHBI UCTIOIb3YeTCsI HHHOBALMOHHAS 00pa3oBaTeIbHast TEXHOIOTHUS
Ha OCHOBE MHTErpaly KOMIIETEHTHOCTHOTO M JIMYHOCTHO-OPHMEHTUPOBAHHOI'O IIOJIXOIO0B C
3IIEMEHTAMHU TPAJAULUOHHOTO JICKIIMOHHO-CEMUHAPCKOT0 M KBA3UMPO(PECCHOHATHLHOTO 00yUYEeHHUs C
UCIOJIb30BAHUEM HMHTEPAKTUBHBIX (OPM NPOBENCHMS 3aHIATUN, HCCIEI0BATEIbCKOM HPOEKTHOH
JESATEIIBHOCTH U MYJIbTUMEAUMHBIX Y4€OHBIX MaTEpUAIOB.

Bupn yueOHoit O0pazoBaresbHbIE TEXHOIOTHH
paboTHI

Jlexnmun DIIeKTPOHHBIC MaTEPHAIIBI, HCIIONB30BAHNE MYIBTHMEIMIHHBIX CPENICTB, Pa3AaTOYHbI MaTepual

JlaGopaTtopHble JlenoBEIe U POJIEBBIC UTPHI, Pa300p KOHKPETHBIX CHTYAlUi, TECTHPOBAHUE, KSHCHI, BEIIOJIHCHUE

paboTE TPYIIIOBBIX ayIUTOPHBIX 3aJJaHUH, HHIVBHAYaIbHbIC TOKJIA bl

CamocrosTenpHas Pabora B amekTpoHHO-MH(DOPMAIIOHHOH 00pa30BaTeIbHON cpelie YHUBepcuTeTa Ha 6aze LMS

pabora Moodle (http://moodle.mgau.ru/).
TpanunuonHas Gopma - pabota ¢ y4eOHOU U CIIPaBOYHOM JINTEPATypOil, H3yUeHHE MaTepUaIoB
HHTEPHET-PECYPCOB, IIOJrOTOBKA K IPAKTHYECKUM 3aHATHAM U TECTHPOBAHHIO. 3alIUTa U
MIpe3eHTalMs Pe3yIbTaTOB CAMOCTOSITEILHOTO HCCIIEIOBAHMS HA 3aHITUIX

6. OueHo4yHbIe cpeacTBA TUCHUIIMHBI (MOXYJIs1)

6.1. ITacopt ¢oHIa OLEHOUYHBIX CPEIACTB 0 AUCHHUILINHE

No KonTponupyemsie paznesnst Kon xorTponupyemoit OuenouHoe cpencTso
n/n (TEeMBI) AUCIUIUIMHBI KOMITETEHIINH HaMMEHOBaHHUE KOJI-BO
OcHOBHbIE IOHATHS 00BEKTHO- VK-1, OIIK-1, TecToBble 3agaHns 30
1 OPUEHTUPOBAHHOTO OIK-4 Bormpocs! st ak3ameHa 3
OpOrpaMMHUpPOBAHUSI 3
2 6 VK-1, OIIK-1, TecToBble 3a1aHUs 40
Pa3paboTka IIpOrpaMMHOI0 Koja OIIK-4 Bompoch 21 sK3aMeHa c
3 J1OTIONTHUTEITBHBIE BO3MOXHOCTH VK-1, OIIK-1, TecroBble 3a1aHUs 30
Visual Basic OIIK-4 Bornpocs! ast 9x3amena 6
4 Mathcad VK-1, OIIK-1, TecToBble 3a1aHUs 23
OcHoBHbIe Bo3MoxHocTH Mathcal OIIK-4 Bompoch 21 sK3aMena g
5 Mathcad VK-1, OIIK-1, TecToBble 3a1aHUs 30
IporpammupoBanure B Mathcal OLTK-4 Bompock! 4113 sKsavena 5
h VK-1, OIIK-1, TecToBbIE 3a1aHUs 30
6 | Umkenepnsie pacuersl B Mathcad OIK-4 Bompock! /1 sK3amena 4

Tekymmas aTTecTanusi MPOBOIUTCA MHUCHBMEHHO (TECTUPOBAHHE), MYyTEM YCTHOTO OIMpPOCa,
TECTUPOBAHUS U BBIIIOJIHEHHS] KOHTPOJIBHBIX 3a/IaHUM 1O TPOiiIeHHON TeMme. TecTupoBaHUE MOKET
OCYIIECTBISATHCS CTYJIEHTAMU B KaUY€CTBE CAMOCTOSTEIHLHOM MOATOTOBKH KaK MO OT/ACIBHBIM TeMaM
(TIo mpunIaraeMeIM BOIIPOCaM), TaK U MO MOJIHOMY 00beMY JUCITUILINHEI.

6.2. IlepeyeHb BONPOCOB JJIS1 IK3aMEHA

Paznen 1. OcHOBHBIE NOHATHS O0BEKTHO-OPHUEHTUPOBAHHOTO MporpammupoBanus. (YK-1,

OIIK-1, OIIK-4)

1. OO0BeKT, KJ1acc, CBOMCTBO, METO/I, HACJIEIOBAHNUE, MHKATICYJISIIHS, IIOTUMOP(HU3M.
2. Cpena nporpammupoBanus Visual Basic.

3. HuTepdeiic cpeapl mporpaMMUPOBAHHS, YIEMEHTHI YIIPABICHUS.

Pa3nen 2. Pa3zpabotka nporpammuoro kona. (YK-1, OIIK-1, OIIK-4)

10
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JlaHHBIE U HX OINKCAHUE.
Bripaxkenus u onepanuu.
Berpoennsie GyHKImH.
OcHOBHBIE OIIEPaTOPBHI.
Pasnen 3. Jlononautenbubie Bo3moxkHocT Visual Basic. (VK-1, OIIK-1, OITK-4)
PaGoTa ¢ matoit u BpeMeHeM.
Mcnonb30BaHue B MPOEKTe rpaduku, aHUMAIIH.
Pa6oTa co ctpokamu, daiinamu, o6padboTka OImooK.
[Tponenyps! 1 GpyHKITUH.
[TporpamMmmupoBanue B OPUCHBIX MPUIOKECHUSIX.
OcHOBBI pabOTHI ¢ MAaKPOCAMHU.
Pasnen 4. OcuoBubie Bosmoskaoctu Mathcad. (YK-1, OIIK-1, OITK-4)
Wutepdeiic Mathcad.
[TocTpoeHue BblpaxeHui U rpaduKoB.
Pemenne ypaBHeHui, CUCTEM ypaBHEHUH.
Hccnenoanue pyHKIUN HA SKCTPEMYM.
Pabora ¢ BekTopaMu u MaTpuamMu.
Pemenne nuddepeHranbHbIX ypaBHEHUH.
O0paboTKa IKCIIEPUMEHTATBHBIX JTAHHBIX.
Matematuyeckasi CTAaTUCTHKA.
Pazznen 5. [Iporpammuposanue B Mathcad. (YK-1, OIIK-1, OIIK-4)
Co3nanue nporpamm.
BBOA-BBIBOJ TaHHBIX.
Y CIIOBHBIN OnIEPaTOP.
OrnepaTop 1uKIIa.
[ToanporpaMMsbl-() yHKIIHH.
Otnanka
Pasnen 6. Umxenepusie pacuets B Mathcad. (VK-1, OIIK-1, OIIK-4)
[Tpumep mHXeHepHBIX pacuyeToB B Mathcad: pacuer anexkTpuyeckoil 1enu nepeMeHHOro

TOKa.

oA~ wN

[Tpumep nHKeHepHBIX pacueToB B Mathcad: nBukeHue 1ByX MalIuH MO MOCTY.

[Tpumep nHxeHepHBIX pacueToB B Mathcad: pacyer MOMEHTOB MHEPIIUH CEUEHUSI.
[Tpumep nHxeHepHBIX pacueToB B Mathcad: pacuer nmpocTelmmx coeTuHEHHH.
[TpuMeHeHne CUCTEMHOIO OAXO0/1a ISl PELIEHUS 3a/1a4.

Hcnonp30BaHWE €CTECTBEHHOHAYYHBIX U OOIIEMH)KEHEPHBIX 3HAHWUW, METOJI0B

MaTeMAaTUYCCKOI'0 aHaJIMn3a 1 MOJACIIUPOBAHHUS B HpO(I)eCCHOHaHBHOﬁ ACATCIBHOCTH.

~

Hcnonp30BaHre COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA U MPOTPaMMHBIX CPEICTB

IIpu pCHICHUH 3a1a4 HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH.

6.3. TecToBBIC 3aJaHUA MO TUCIHUILINHE

1. OcHOBHBIE MOHATHS 00BEKTHO-OpUEHTHPOBaHHOTO porpammupoBanus (YK-1, OIIK-1, OITK-4)

1)
2)
3)
4)
5)
6)
7)
8)
9)

Yro Takoe WHKANCYISIus?

Yro Takoe HaciaenoBaHUE?

Yro takoe nmorumMoppusm?

Uro npencrasinsger coboit npoekT B Visual Basic?
UYro npencrasinseT coboit popma B Visual Basic?
UYro npencrasnsger codoit moayns B Visual Basic?
Kakoe pacmupenue nmeet aiin nmpoexra?

Kaxkoe pacmpenue nmeet dhopma npoekra?
Kakoe pacumpenne nmeet rpyIia npoeKkToB?
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10) OxHo Object Browser MOKHO HCHOIB30BATH AJIS IPOCMOTPA CIUCKOB COOBITHH, CBOMCTB,
00BexTOoB. Yero eme?

11) Yro Takoe 00beKT?

12) Yo Takoe mpoeKT?

13) KakoB cMHTaKcHC KOMaH/Ibl IPUCBOCHUS 3HAUCHUH CBOMCTB OOBEKTY?

14) KakoB cMHTaKcUC IpUMEHEHUsl MeToaa?

15) Yrto Takoe cBoicTBa 0OBEKTa?

16) Uto Takoe MeToabl 00BEKTa?

17) Yro Takoe coObiTus B VB?

18) Uto o3Hauaet BkiIajka "HoBoe" B okHe "HOBBIN MPOEKT", MOABISAIOIMIEMCS [IPU 3aITyCKe
VB?

19) Yto o3Hauaet Briaaka "CymiectByroniee" B okHe " HOBbIN MPOEKT ", MOABISAIOMIEMCS TPU
3anycke VB?

20) Yrto o3nauvaer Bkiajka "l[Ipouutoe" B okHe " HOBBIN MpOEKT ", MOABIAIOMIEMCS TIPU 3aITyCKe
VB?

21) ns gero coyxuT [lanens HHCTpyMEHTOB?

22) g yero ciyxuT okHo "IIpoekt"?

23) I yero cayxut okHo " CBoiictsa "?

24) g yero ciaykuT okHO "Pa3merienue popmbr"?

25) Jlns yero ciyxut okHo "[lanuTpa uBetos"?

26) Il yero ciaykuT okHO "IIpoBogHuK 00BEKTOB"?

27) Kakoii 311eMeHT yrpaBieHHs PEAOCTaBISIeT MOJIb30BATEI0 BO3MOKHOCTh BBIOOpA OJTHOTO
U3 2-yX B3aMMOUCKIIIOYAIOILIUX [1apaMeTPOB?

28) Kakoii a1ieMeHT yrpaBiieHHs UCIIOJIb3YETCS ISl BU3YAIbHOTO O0BEAMHEHUS KaKUX-TTH00
AJIEMEHTOB YIIPABJICHUS B IPyMILy?

29) Kakoii anemMeHT yrpaBieHus: 0TOOpakaeT CTaTUYECKUN TEKCT?

30) Kaxoii anemMeHT ynpaBieHus] IPUMEHSETCS ISl XpaHEHUsI CIIMCKA 3HAYEHUI?

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

31) [losicuute Ha3HaueHue cBoiicTBa Alignment.

32) [losicuute HazHaueHue cBoiicTBa Height.

33) [loscHuTe Ha3HaUYeHHE cBOMCTBA FontSize.

34) IlosicunTe HAa3HaYeHue cBoiicTBa Width.

35) Mo’KHO JI1 U3MEHUTh 3Ha4YeHUs cBoiicTBa Haanucu Caption py UCIIOJTHEHUH NPOEKTa?

36) ITosicanTe HazHaueHue cporicTtBa ForeColor.

37) Tlosicuute HaznaueHue cBoiictBa BorderStyle.

38) IlosicunTe HAa3HaueHue cBoiicTBa BackColor.

39) Ecnu nna cBolictBa Stretch o0bexTa Image ycranosneno "True", To...

40) Eciu i cBoiictBa Stretch o0bekxta Image ycranosneno "False", To...

41) Jlns yero npeaHa3HayeHa nepeMeHHas?

42) KakoB cHHTaKCHC ISl OOBSBICHUS THIIA IEPEMEHHON ?

43) Kakoii onepaTop UCIOJIb3YeTCs JIJIsl CO3JaHus IEPEMEHHBIX, BUIMMBIX TOJIHKO BHYTPHU
npouenypb?

44) Kakoif orepaTop UCIOJIb3yeTCs JIJIsl CO37aHusI IEPEMEHHBIX, BUIMMBIX BO BCEX MPOIIEaypax
JTAHHOTO MOAYJs?

45) Kakoii orepaTop UCIOJIB3YETCs JIJIsl CO3J]aHusI TTIEPEMEHHBIX, BUIUMBIX B JIFOOOH MpoIieaype
TH000T0 MOAYJISI TAHHOTO MPUITOKECHHUS?

46) Kaxoil onepatop uCnob3yeTcst sl CO3JaHusl IEPEMEHHBIX, COXPaHSIOIIUX CBOE 3HAUECHHE
NP BBIXOJE U3 IPOLEIypbI?

47) TlepeMeHHYIO KaKOTO THITAa HEOOXOIMMO MUCTIOJIb30BATh I XPAHEHUS TEIBIX YUCEIT U3
nuana3ona ot 0 mo 100?

48) IlepeMeHHYIO KaKOTO THIa HEOOXOJMMO UCIIOIB30BaTh AJIsl XpPaHEHUS JIOTUYECKUX
3HAYCHUI?
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49) Kakoe MakcMMallbHOE KOJIMYECTBO CUMBOJIOB MOXHO HCII0JIb30BATh IIPH 3a/laHUU UMEH
IIEPEMEHHBIX, IPOLEAYDP U KOHCTaHT?

50) YKaXXuTe BEPHOE M3 [IEPEMEHHOM.

51) Uto Takoe KOMMEHTapuii?

52) Urto Takoe Jiekcema?

53) Uto Ttakoe uneHtudukarop?

54) CKOJIBKO CUMBOJIOB MOXET BKJIFOYATh UM IlepeMeHHOl VBA?

55) CKOJIBKO MEPBBIX CUMBOJIOB B UMEHH IIEPEMEHHOM yunuTbiBaeT VBA?

56) Jlst XpaHeHHs KaKMX 3HAUYCHHUH CITY>)KUT THII IepeMeHHbIX Boolean?

57) Jlyist XpaHeHUs1 KAaKKX 3HAYEHUW CITYKUT TUII epeMeHHbIx Long Integer?

58) Jlist XpaHeHHs KaKMX 3HAUYEHUH CITY>)KUT THII IEpEeMEeHHbIX Variant?

59) Jlnst XpaHeHUs KaKMX 3HAUCHUH CITY>KUT THUIT TIepeMEHHbBIX Byle?

60) Jlost XpaHeHHs KaKuX 3HAUYEHUH CITY)KUT THII IepeMeHHbIX Double?

61) Kakoii cydduxc ncnonpsyercs uist 0003Ha4€HUS IEPEMEHHBIX 11E€10T0 THUIIa?

62) Kakoii cydduxc ncnonp3yercs st 0003HaYE€HUS IEPEMEHHBIX TUTIA "TTMHHBIE LIEJIbIe
gyucia"?

63) Kakoii cyduxc ncnonp3yercs st 0003Ha4€HUS TIEPEMEHHBIX CTPOKOBOTO THITA?

64) Kakoii cydduxc ncnonpsyercs st 0003HaU€HUS IEPEMEHHBIX JIEHEKHOTO THIA?

65) Kakoii cyddukc ucnonpzyercst uisi 0003HAUCHUS IEPEMEHHBIX BEIICCTBEHHOTO THITA
OJMHAPHON TOYHOCTH?

66) Kakoii cyddukc ucnompsyercs st 0003HaAUCHUS TIEPEMEHHBIX BEIMICCTBEHHOTO THITA
BOWHOI TOYHOCTU?

67) Uto o3HauyaeT ¢pparMeHT NporpaMMsbI?
Dim A () As String

68) UTto o3HauaeT ¢pparMeHT NporpaMMsbI?
ReDim A (10) As String

69) Uto o3HauaeT pparMeHT NporpaMMsl?
Dim A (10) As Single

70) YUeMy paBeH 06a30BbIi HHAEKC MaccuBa A?
Dim A (-3 To 4) As Single

3. JlononauTenbHbie Bo3moxkHocTH Visual Basic (VK-1, OITK-1, OTIK-4)

71) Yto HaneyataeT VB nociue BbINOIHEHUS (parMeHTa MPorpaMMBbl:
X=10\3: Debug.Print x

72) Yto Hanevyataer VB mocie BbinmonHeHus ¢pparmenta nporpammer: X= 10 Mod 3:
Debug.Printx

73) Uto Oyner n300paxKeHo Ha SKpaHe B pe3yJIbTaTe BHIIOJHEHHS CIEIYIOLIEro oneparopa
LINE (60, 110) — (260, 60), 14

74) Yto Oyner n300paXkeHO Ha HKPaHE B pe3yJIbTaTe BHINOJIHEHH CIIeIyIOLIEro onepaTopa
LINE (140, 120) — (300, 220), 6, B

75) Uto Oyner n300pa)xKeHO Ha HKpaHe B pe3yJbTaTe BHIIMOJIHEHHS CIIEeIyIOLIEro onepaTopa
LINE (380,60) — (580, 180), 4, BF

76) Uto Oyner n300pa)xKeHO Ha HKpaHe B pe3yIbTaTe BHIIIOJHEHHS CIEIYIOLIEro oneparopa
CIRCLE (110, 340), 60, 14

77) UYto Oyner n300pa)xKeHO Ha HKpaHe B pe3yJbTaTe BHINOJHEHHS CIEYIOLIEro onepaTopa
CIRCLE (220, 340), 50, 6, 0, 1.57

78) Uto Oyner n300pa)keHO Ha HKpaHe B pe3yJIbTaTe BHIIIOJHEHHS CIEIYIOLIEro oneparopa
CIRCLE (390, 340), 60, 2, , , .6

79) OOBEKT CBsI3aH € KIacCOM B TEPMUHAX 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHMUS B
CIEAYIOUIEH HOTAIMH. ..

80) B ocHOBE 00BEKTHO-OPUEHTHUPOBAHHOTO MOIX0a K IPOrPaMMHUPOBAHUIO JIEKHUT METOJ ...

81) Ilonsarue "HacnenoBanue" xapakrepusyer...

82) CyTh HOHATHS MOIUMOPHU3M 3aKITIOYAETCS B TOM, UTO..
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83) CyTb MOHATHS «MHKAMCYJIALM 3aKII0YAETCS B TOM, UTO..
84) K xoHmenuuu 00beKTHO-OpUEHTHPOBaHHOTO nporpamMmmupoBanus HE oTHocHTCst
85) ba3oBbIMU OHATHUSAMH O0BEKTHO-OPHUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS SBIISIOTCS
86) [Iporecc norcka omuOOK B MporpaMme Ha3bIBAETCS
87) Ilpouecc ycTpaHeHHs OIIMOOK B IPOTrpaMMe Ha3bIBACTCS
88) OOHapyKEHHOE MPU TECTUPOBAHUU HapYyIIeHHUE (POPMBI 3aITUCH MPOTPaAMMbl IPUBOJUT K
cooOmenuto o0 (0)  ommbke
89) OmpenenuTte, B KAKMX CIIy4asiX IUKJI BBIOJHUTCA Oosee 3-X pa3
90) Ompenenure, B KaKMX CIIy4asiX HUKJ BBIIIOJIHUATCSA 2 pa3a
91) Cpeau NpUBEACHHBIX MOHATHH yKaxUTe 00beKThl DOpPMBI, UCHIOIb3YyEeMbIE IPU CO3TAHUU
npoekTa (4):
92) Ykaxxute 00bEeKThI, KOTOPbIE MOXKHO pacrojarate Ha popme
93) Kak BBI qymMaeTe, Kakue U3 MPUBEACHHBIX 3aMUCEH MOTYT OBITh OlepaTOpaMu MPUCBAUBAHUS
(3):
94) YKaXUTE CBOWCTBA, KOTOPBIE MOYKHO MPUCBANBATH OOBEKTaM (POPMBI
95) YKaxxuTe CBOWCTBA, KOTOPBIE MOKHO TPUCBanBaTh 00bekTy Label
96) Cpeau MepeuncICHHBIX CBOMCTB YKKUTE CBOMCTBA, oOmIue st 00bekToB: Form, Button,
Label
97) Uro Oynmer HameyaTaHO B PE3yJIbTATEe BBITOJHCHUS TPOTPAMMEI?
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 nepeMeHHOM intS OyzieT HaneyaTaHo MocJie BBIMOJIHEHHs (pparMeHTa
IPOrpaMMbI?
intS=1
For intN=1 To 3
INtS=intS*intN
Next intN
Labell.Text = Str(intS)
99) B mporpamme, 3anvcanHoii Ha VB, MeTooM 00beKTa SBIsSETCS. . .
Dim intA, intB, intC as Integer
Sub Button1_Click ()
intA=2
intB=3
intC=intA/intb
ListBox1.ltems.Add=Str( intC)
End Sub
100) B mporpamme, 3anucanHoil 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. OcnoBubie Bo3moxxHoctr Mathcad (VK-1, OIIK-1, OITK-4)
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101) MathCAD - aro..
102) B cocras MathCAD Bxogsr (3):
103) B MathCAD nanens «MaremaTuka npeaHa3HauCHa JJIs. ..
104) Kypcop BBoga 8 MathCAD — sto ...
105) JIunuu BBoma B MathCAD — sto ...
106) JIunus BBoga texcra B MathCAD —oro ...
107) Mecro 3anoaaurens cumoiaa B MathCAD - sto ...
108) Mecro 3anonuutens oneparopa B MathCAD — 5o ...
109) B aBTroMaTtuueckom pexxume Borancienuii (MathCAD)
110) B pyunom pexxume Boeranciacnuii (MathCAD)
111) OcHoBHbIe THIBI faHHBIX cucteMbl MathCAD (3):
112) ®yuknus Re(z)
113) dynuknus Im(z)
114) ®Oyuknus arg (2)
115) dyHkuus |Z|
116) PamxupoBaHHBIE IEpEMEHHBIE TPEICTABISIIOT COOOH ...
117) TeH30pbl IPEICTABISIIOT COOOH ...
118) BekTopbl IpeICTaBISIOT COOOH ...
119) Matpuiisl IpeACTaBISIOT COOOH ...
120) Tlo ymomuanuio B MathCAD Hymepariust HHIEKCOB MAaCCHBOB HAYMHACTCS ..
121) Kaxoii oneparop B MathCAD 3anaet Hymepaluio HHICKCOB MaCCUBOB?
122) JIns cozmaHusi paHKUpOBaHHOM nepeMeHHol S ¢ anementamu 0,1,2,3,4,5 Hy>KHO BBECTH ..
123) JIns co3maHusi paHKUPOBAHHOM MEPEMEHHON S ¢ 3JIeMEHTaMH OT 2 10 18 BKITIOYUTEIBHO,
C IIaroM 2, HY>KHO BBECTH..
5. Ilporpammuposanue B Mathcad (YK-1, OITK-1, OTIK-4)

1 23

124) lana maTtpuua 4 :( j 3Hayenue Ao,1 OyIeT paBHO
4 56

125) Jlana maTpuua 4 _ (1
4

3
6

1 3 <0>
3nauenue A OyneTr paBHO

[op}

j 3nayenue A1,1 OyJeT paBHO

126) /lana maTpuua 4 :(

127) Jlana matpuna , _ 3nauenue ¢pynkuuu rank(A) 6yzmet paBHO

3uauenue GpyHkuuu COIS(A) Oymer paBHO

128) Jlana maTtpuua 4o

129) Jlana matpuna , _ 3HaveHue GpyHkuu rows(A) Oymer paBHO

© 01T N 00 U1 N 00 Ul N O N 0N

P N I NN NN

3
6
0
3
6
0
3
6
0

130) dynkuus matrix(M,N,f) ...

131) Oynuknus identity(N) ...

132) ®dyuknus diag(Vv) ...

133) dyuknumasubmatrix(A, ir, jr, ic, jc) ...
134) dynkuusa augment (A, B, C....) ...
135) dynknus Stack (A, B, C,...) ...

12 3) (0 0 0)
A =] | E= |
e 45 6) \0 0 0)

136) JlaHBI MATPHUIIBI 3nauenue ¢pyukuuu stack(A,B) oymer

paBHO
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12 3) . (00 0

w45 6) “looo)

137) JlaHbl MaTpHIIBI / - /
OyJzieT paBHO

12 33 {0 0 03

\0 00/
138) JlaHbl MaTpuULbI - 7 3HaucHue byHKIMN

17 37
augment] | | A B 2
\LJ ‘3. Gyzer paBHO

139) 3HaveHue QyHKIUU OYJET paBHO

m{ﬁ 2 3) }
submatrin | 1.0.1.1.1]|=
140) 3nauenue GyHKIMU OyIET PABHO w438

141) dyukuus rows(A)...

142) ®yuknus cols(A)...

143) ®ynkuus length(v)...

144) ®yuknus last(v) ...

145) Jlan Bexrop. Haiinure 3nauenne Gpynkuun. W:=(1,2,3) rows(w)=...
146) [lan Bextop. Haitnure 3nauenne pynkuuu. W:=(1,2,3) cols(w)=...
147) Jlana marpuna. Halingute 3Hauenue GpyHkimu. COIS(A)=...

148) [lana marpuna. Hailimute 3HaueHue GyHKIUU. FOWS(A)=...

149) Jlau Bextop. Haiiaure 3nauenue ynkiuu.cols(v)=...

150) Jlau Bextop. Haiigure 3Hauenue GyHKIuu.rows (V)=...

151) Jlau Bextop. Haiiaure 3nauenue ¢pynkimu.last (vV)=...

152) Jlau Bextop. Haiigure 3Hayenue pynkuuu.length (v)=...

153) Jlana matpuiia. Halinure 3Hauenune Qynkiuu. max(A)=...

3nauenue Gpyukiuu augment(A,B)

6. Umxenepusie pacuetsl B Mathcad (YK-1, OIIK-1, OITK-4)

154) Jlana matpuia. Haiigure 3Hauenue GyHkimu. mMin(A)=...

155) ®dyuknus Mean(A)

156) dynkuusMedian (A)

157) ®yukuus Tr (A)

158) dyukuus rank (A)

159) ®dyukuus sort(v)

160) dDynkuus reverse(v)

161) DyHKIUACSOrt(A,i)

162) DyHKuArsort(A,i)

163) an Bextop. Uemy Oyznet paBHO 3HaueHue GpyHKuu? sort (V)=...
164) Jlau Bextop. Uemy Oyner paBHO 3HaueHue GyHKImu? reverse(v)=...
165) Jlana marpuna. Haliqute 3Hauenue GpyHKIuu. CSOrt(A,0)=...
166) Jlana matpuia. Haiinure 3Hauenne GyHkiuu. CSOrt(A,1)=...
167) Jlana marpuna. Haliqute 3Hauenue ¢pyHkiuu. rsort(A,0)=...
168) Jlana matpuia. Haiinure 3Hauenne GyHkiuu. rsort(A,1)=...
169) [lana marpuna. Haliqute 3HaueHue GyHKIuu. ISOrt(A,2)=...
170) Ha oanom rpaduke B MathCAD moxeT OBbITh OTI0KEHO

171) CJIAY B MathCAD MOXHO petuTh ClIeAyIUMHU criocobamu (3):
172) ®dynknus Given:

173) ®ynuknus root (f(x), x):

174) ®yuknus Minerr (X, Y, ...):

175) dynkuus Isolve (A,b):

176) dynknusg maximize (f, x1, x2, X3, ....):

177) ®ynkuusa minimize (f, x1, x2, X3, ...)
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178) CumBosibHbIe BhrurcieHust B MathCAD M0HO OCyIIECTBIATh CACIYIOIIMMH CITOCOOaMHU
(3):

179) Jlis BBIYKCIICHUS HEOIIPEAEIEHHOIO HHTErPAJIa YEPE3 MEHIO, HY)KHO:

180) [l BBIUMCIICHUS] HEOIIPEJAEICHHOIO HHTErpalia ¢ MOMOILbIO 3HaKa CUMBOJIBHOTO
PaBEHCTBA, HYXKHO:

181) [l BBIUMCIICHUS HEOIIPEAEICHHOI0 HHTErpalia ¢ MOMOILbI COYETAaHUSI KJIABUIII, HYXKHO:

182) YUTOOBI yIPOCTUTDH BBIPAKEHUE C ITIOMOILIBIO MEHIO, HYXKHO:

183) UTOOBI yIpOCTUTH BBIPAKEHHE C IIOMOIIBIO 3HAKa CHUMBOJILHOTO PAaBEHCTBA, HY)KHO:

IIpu GyHKIMOHMPOBAHUHM MOIYIbHO-PEHTHHIOBOM CHUCTEMbI OOyUYEHMs 3HAHMS, YMEHHS U
HaBBIKH, TNPHOOpETaeMble CTYIEHTaMHU B MpPOIECCe H3Y4YEeHUS TUCHUIUIMHBI, OICHHUBAIOTCSA B
PEUTHHTOBBIX Oauiax. YdeOHas AUCIUIUIMHA UMEET UTOTrOBBIM pedTwHr -100 GamioB, KOTOPBIM
CKIaapIBaeTcs u3 pyoexkHoro (40 G6amnoB), mpomexxkyrouHoro — (50 6amuioB) ¥ MOOUIPUTEITHHOTO
petitunra (10 GamtoB). MToroBast orjeHKa 3HAHWH CTyJCHTA MO JUCIUIUIMHE OIpPEACISIeTCS Ha
OCHOBaHUU NEPEBOJA UTOTOBOrO PEUTHHIA B 5-TU OAJJIbHYIO LKAy C YYE€TOM COOTBETCTBYIOIIMX
KPUTEPHEB OLICHUBAHUS.

Kputepun onenkmn:

- OLIEHKA «OTIUYHO» BBICTABISIETCS CTYIAEHTY, eciu 35-50 6amnoB coorBeTcTBytoT 75-100%
MIOJIO’KUTEIBHOIO OTBETA HA IIPEJIOKEHHBIC 3aJaHUS;

- OLIEHKA «XOPOIIO» BBICTABISETCS CTYIEHTY, eciu 22-36 6amioB coorBeTcTBYIOT 50-74%
MOJIO’KUTEIBHOIO OTBETA HA NIPEJIOKEHHBIC 3aJJaHHS;

- OLEHKa «YyJOBJICTBOPUTEIBHO» BBICTABIAETCS CTyAEHTY, eciu 19-23  GamioB
COOTBETCTBYIOT 35-49% MONI0KUTENBHOIO OTBETA HA MPEAJI0KEHHBIE 3a/IaHUS;

- OLEHKa «HEYAOBJIETBOPUTEIILHO» BBICTABIsIeTCs CTyaeHTy, eciau 0-18  OGamioB
co0TBeTCTBYIOT 0-34% MOJI0KUTENBHOIO OTBETA HA NMPEJIOKEHHBIE 3a/1aHUS.

6.4. llIkaa oeHOYHBIX CPEACTB

YpoBHH ocBoeHHS Kpurepun onennBanns Ouenovnbie
KOMIIeTeHI Uil cpeacrsa
(k0J1-BO 0AJ1J10B)
[MponBunyTHIi, 3HATh: OCHOBHBIE MOJENH pelleHus (QYHKINOHAIBHBIX U MOJIYJIbHOE
«OTJIAIHO» BBIYHCIUTEIBHBIX 3a/1ad4, IPUHIIHIIBI 00BEKTHO- TECTUPOBAHKUE
(75 -100 Gasos) OPHEHTHPOBAHHOTO MPOrPAMMHPOBAHHS; OCHOBHBIE CIIOCOOBI (30-40 Garnos);
U peXHMBI 00pabOTKM WH)XKeHEepHOW HH(MOpMaIuu B cpeie pedepar
. (KOJUITOKBUYM)
MathCad:;
. (7-10 6annos);
YMeTh: OCYLIECTBIISATh IOUCK, KPUTUUECKUI aHAIN3 U CUHTE3 HTOFOBOG
WHGOPMAITUH, IPUMEHATh CUCTEMHBIH TOAXO IS PEIIeHHS TecTHpOBAHIE

NIOCTABJICHHBIX 3aa4; MPHMEHATh ECTECTBEHHOHAy4YHBIC H (38-50 6aos)
oOlIeWH)KEHEPHbIE ~ 3HAHMS, METOJbl  MaTeMaTHYECKOIro
aHaJIM3a W MOJAENMPOBAHUS B  NPO(ECcCCHOHATBHON
JeSITebHOCTH; HCII0JIb30BATh COBpEMEHHBIE
WHPOPMAITMOHHBIE TEXHOJOTMH W TPOTPaMMHBIE CPEJICTBA
NpU  pelleHUH 33734 MPOPECCHOHANBHON JIEATEILHOCTH;
pa3padaTeIBaTh MPOEKTHI AJISl PELICHUS] MHKEHEPHBIX 3a/1a4 C
WCIIOJIb30BaHUEM CpEeAbl BU3YAIBbHOTO MPOrPaMMHPOBAHMS;
CTaBHTh W peliaTh 3aJa4d 10 00paboTke WHKEHEPHBIX
JaHHBIX B OZTHOM M3 MaTeMaTUUYECKUX MAKEeTOB,;

BJaJeTh: METOJAaMH I[IOUCKA, KPUTHYECKOTO aHajuu3a u
CHHTe3a WHGpOpPMAIMu, CrIocodamMHu  pemieHus  3a1ad

npoecCHOHATBHON JeSATEINbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHUI, METOJI0B
MaTeMaTHYECKOTO aHanm3a " MOJIEIUPOBAHMS;

MPaKTHYECKMMHU HaBBIKAMHU TI0 pa3pabOTKe MPUIOKEHHWHA Ha
S3bIKE  OOBEKTHO-OPHEHTUPOBAHHOTO IMMPOTrPaMMHUPOBAHUS;
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HaBbIKaMH PCIICHUA HpO(l)CCCI/IOHaHLHLIX 3aga4d B Cpeac
MaTCMaTUYCCKOTI'O ITaKeTa.

basossri, 3HATh: TIPHUHIUIIBI 00BEKTHO-OPHUEHTUPOBAHHOTO MOJIYyJIBHOES

«xopouo» MPOrPaMMHUPOBAHUS; OCHOBHBIE CIIOCOOBI M PEXKUMBI TECTUPOBAHUC

(50 -74 Gamnna) 00paboTkn uHXXeHepHO# nHpopManuy B cpene MathCad,; (20-29 Gannos);
YMeTh: OCYIIECTBIATh MOMCK, KPUTUIECKUH aHAIlM3 ¥ CUHTE3 pedepar
nHGOPMAITUH, TPUMEHSATh CUCTEMHBIH MMOAXOJ JJIs PEIICHHS (I;Ogﬂg KBHyM_)
MOCTABJICHHBIX ~ 3aJ1ay;  UCIOJb30BaTh  COBPEMCHHBIC ( I;m:;;s:) ’
WHPOPMAITMOHHBIE TEXHOJOTMU W MPOTPaMMHBIC CPEJICTBA TecTHpOBAHIE

NpU  pelleHUH 33734 MPOPECCHOHANBHONW JEATCIHLHOCTH;
pa3pabaThiBaTh MPOEKTHI [T PEIICHUS WHKXEHEPHBIX 33]1a4 C
UCTIOJIb30BaHUEM CpElbl BU3YaIBHOTO MPOTPAMMHPOBAHHS,
CTaBUTh M peEImIaTh 3aJadqd 1o 00paboTke WHKEHEPHBIX
JTAHHBIX B OJTHOM M3 MaTEMaTHYCCKUX MTAKETOB,

BJAeTh: METOJaMH IIOMCKA, KPUTHYECKOTO aHaiu3a H
cuHTe3a WHGPOPMALMHU;, TPAKTHUYSCKUMH HABBIKAMH 10

(25-37 GanioB)

pa3paboTke  TNPWIOKEHHH  Ha  s3bIKE  OOBEKTHO-
OPHEHTHUPOBAHHOTO pOrpaMMHUPOBAHHS; HaBBIKAMHU
penIeHus npodeccnoHambHBIX 3amaq B cpene
MaTeMaTHYECKOTo MaKeTa.
[ToporoBssri, 3HATh: OCHOBHBIC CIIOCOOBI U PEXHUMBI 00pPabOTKH MOJYJIbHOE
«yIIOBJICTBOPUTENILHOY nHxeHepHoH nHpopMmanuu B cpene MathCad; TECTUPOBAHHC
(35 - 49 Gannos) YMeTb: OCYIICCTBIISATH MOUCK, KPUTHYCCKHUN aHATIN3 U CUHTE3 (14-19 Gannos);
undopmanuu; UCIIONB30BATh COBPEMEHHBIE pedpepar
UH()OPMALIMOHHBIE TEXHOJIOTHA W IPOTPaMMHbBIE CpEICTBA (K;)T%Kmyw
TIPH pPeIIeHU  3a/1a4 Mpo(hecCHOHATHHON AeITENbHOCTH; ( I;TOF‘ZJ:;?’
BJa/IeTh: METOJAMH I[IOMCKA, KPUTHYECKOTO aHanmm3a u TecTHpOBAHHE

CHHTE3a WHPOPMAIIH; HAaBBIKAMU peuieHus
npodecCHOHANBHBIX  337ad B Cpele MaTeMaTHYeCKOro
MAKEeTa.

(18-24 6amioB)

Huskuil (10omoporoseli), | 3HATh: OCHOBHBIEC BO3MOYKHOCTH MAaTEMATHYECKOrO ITAKETa; MOJLYJIbHOE
KOMIICTCHIIMA HE YMeTh: CTaBUTh 3a/1a4H 10 00pabOTKEe WHKCHEPHBIX JTaHHBIX TECTHPOBAHUE
copmupoBana — B OJHOM M3 MAaTEMAaTHYECKUX IAKETOB; (0-13 Gannos);
(HCYNOBIICTBOPUTCIIPHO» | puanerh:  HaBBHIKAMHM — pellleHMs  3a1ad B cpejlie pedepar
(menee 35 Gasios) MAaTeMaTH4YECKOTO MaKeTa (KoJLIOKBHYM)
(0-2 Ganna);
HUTOI'OBOC
TeCTI/IpOBaHI/IC

(0-17 6amioB)

Bech xommirekT OLCHOYHBIX CPCACTB (I(OHTpOJ'IBHO'I/IBMepI/ITGHBHHX MaTepI/IaHOB), HGO6XO,I[I/IMLIX JJIA OICHKH

3HaHPII>i, yMeHPIﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTHU, XAPAKTCPU3YIOIIUC DTAllbl q)OpMHpOBaHI/IFI KOMHCTCHHI/Iﬁ B
nponecce 0CBOCHUS ANCUUTIITAHBL HOZ[pO6HO IpeACTaBJICHbI B IOKYMEHTC «(DOHI[ OLCHOYHBIX CPCACTB JUCIHUIIIIUHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne TUCIUIIUHBI

7.1. OcHOBHAasl yueOHasl JIUTEPaATypa

Kazanckuii, A. A. I[lpuxnagnoe nporpammupoBanue Ha excel 2013: ydyeOHoe mocobue s
npukiIanaHoro 6akanaBpuata / A. A. Kazanckuil. [DnekTpoHHBIN pecypc| — DNEeKTpoH. aH. —
M.: UznatensctBo FOpaiit, 2017. — 159 ¢. — (bakanasp. [Ipuknagaoit kypc). — ISBN 978-5-
534-00334-5. — Pexum nmocryna: https://www.biblio-online.ru/book/61398439-C8A0-480C-
9D54-5FC34132F5D2 — 3arm. ¢ skpaHa

7.2. lonoJiHUTe/IbHAA YUyeOHAast IuTepaTypa

JlebeneB, B. M. IIporpammupoBanne Ha vba B ms excel yuyeOHOe Tmocobue yis
akamemuueckoro OakamaBpuata / B. M. JlebeneB. [DneKTpoHHBIN pecypc| — DIEKTPOH. JaH.
— M. : UzparensctBo HOpaiit, 2017. — 272 c¢. — (bakamaBp. AkageMUYeCKUU KypcC.
Mopyns.). — ISBN 978-5-9916-7880-3. — Pexum nocrtyma: https://www.biblio-

18



https://www.biblio-online.ru/book/61398439-C8A0-480C-9D54-5FC34132F5D2
https://www.biblio-online.ru/book/61398439-C8A0-480C-9D54-5FC34132F5D2

online.ru/book/5BEC01BC-3BC7-4B2D-92E3-645B869274BC — 3aru. ¢ skpana

2. Kazanckwii, A. A. O0BEKTHO-OpPUEHTHPOBAHHBIN aHAIN3 M TporpaMMupoBaHue Ha visual basic
2013 : yueOHUK ans mpukiagHoro OakanmaBpuara / A. A. Kazanckuil. [DIeKTpOHHBIA pecypc]
— DnekTpoH. naH. — M. : UzmarensctBo IOpaiit, 2017. — 290 c¢. — (bakanasp. [Ipukiagnoit
kypc). — ISBN  978-5-534-01122-7. — Pexum gocrtyna: https://www.biblio-
online.ru/book/562413D5-8050-4DA6-BCA7-4C9AE11B2085 — 3ari1. ¢ skpaHa

3. TyzoBckuii, A. ®@. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBaHUE: ydeOHOE MOocoOue st
npukiagHoro 6akanaBpuata / A. @. Ty30Bckui. [ DNEKTPOHHBIN pecypc] — DIEeKTpOH. AaH. —
M.: U3narensctBo FOpaiit, 2017. — 206 c. — (Yuuepcurersl Poccun). — ISBN 978-5-534-
00849-4. — Pexum npocryma: https://www.biblio-online.ru/book/BDEEFB2D-532D-4306-
829E-5869F6BDASF9 — 3aru. ¢ skpana

4. 3pixoB, C. B.IIporpammupoBanne. OOBEKTHO-OPUEHTUPOBAHHBIM IOAXOJ] : YYEOHHUK H
NPaKTUKYM JJs akajemudeckoro OakanaBpuara / C. B. 3pIkoB. [DJeKTpoHHBIN pecypc] —
OnekTpoH. gaH. — M. : M3natensctBo FOpaiit, 2017. — 155 ¢. — (bakanaBp. AxageMudeckuii
kypc). — ISBN  978-5-534-00850-0. — Pexum gocrtyma: https://www.biblio-
online.ru/book/E006AG5E-B936-4856-B49E-1BA48CF1AS52F — 3aru. ¢ skpaHa

5. Csiconerun, E. I'. Pa3zpaboTka MHTEpHET-NIPUIIOKECHHH : yaeOHOe mocobue st By3oB / E. T
Ceiconerun, C. [I. Poctynues ; nox Hayu. pen. JI. I'. [lopocuHckoro. [DneKTpoHHBINA pecypc]
— OnexTpoH. nad. — M. : U3parenscrBo IOpaiit, 2017. — 90 c. — (YHuepcurersl Poccun).
— ISBN 978-5-9916-9975-4. — Pexum JocTymna: https://www.biblio-
online.ru/book/3DC621E0-332B-48EC-90B8-7715CA11ED85 — 3aru. ¢ skpana

6. IllemeroB, A. I'. OCHOBBI MPOEKTUPOBAHUS MPUOOPOB W CHCTEM. 3aJaud M YHpPaKHEHUS.
Mathcad gt mpubopocTpoenus : yaueOHoe mocodue Ui akageMudeckoro Oakanaspuara / A. I
[leneToB. [DNEKTPOHHBIN pecypc| — DAEKTpOH. AaH. — 2-€ u3l., crep. — M. : M3naTenscTBo
Opaiit, 2017. — 270 ¢. — (bakanaBp. Axagemudeckuii kypc). — ISBN 978-5-534-03915-3.
—  Pexum goctyma:  https://www.biblio-online.ru/book/DC42C6D0-05E5-4AA2-AEB1-
4331E8AT72B32 — 3ari. ¢ okpaHa

7. CoxonoBa, B. B. BeruncnaurensHas TexHuka ¥ WH(OpPMAIMOHHBIE TexHONOTrWU. Pa3paboTka
MOOWJIBHBIX TPUJIOKEHUI: ydeOHoe mocoOue i mpukiagHoro OakamaBpuara / B. B.
Coxkonosa. [QnekTpoHHbIN pecypc] — OnekTpoH. nad. — M. : M3parenscrBo HOpaiT, 2017. —

175 ¢. — (YuuBepcuretsl Poccum). — ISBN 978-5-534-00779-4. — Pexum pgocryna:
https://www.biblio-online.ru/book/D80F822D-BA6D-45E9-B83B-8EC049F5F7D9 — 3ari. ¢
dKpaHa

8. Hamunrep, B. A.Undopmartuka m Marematuka. PemieHue ypaBHEHMH M ONTUMHU3ALUS B
mathcad u maple: yueOHUK U TpakTUKYM Ui MpHUKiIagHOro OakanaBpuara / B. A. [lanunrep,
C. . CUMOH)XEHKOB. [DIIeKTpOHHBIN pecypc] — DJEKTpOH. JaH. — 2-€ U34., UCHp. U J0MH. —
M. : UznarenscTBO FOpaiit, 2017. — 161 c. — (bakanasp. [Tpukmannoit kype). — ISBN 978-
5-534-00311-6. — Pexum poctyma: https://www.biblio-online.ru/book/373E27B2-F2B8-
4BC9-9D66-EFFA2353B4D1 — 3arut. ¢ skpaHa

9. Ty3oBckuii, A. ®@. [IpoexTpoBanue u pazpaboTka web-npuioxeHuit : yaeGHoe ocoOue Juis
akamemuueckoro 6akamaBpuara / A. @. Ty3oBckuitl. [DneKTpOHHBIN pecypc| — DIEKTPOH. JaH.
— M. : UznatensctBo FOpaiit, 2017. — 218 ¢. — (VuauBepcutetsl Poccun). — ISBN 978-5-
534-00515-8. — Pexum goctyma: https://www.biblio-online.ru/book/9647E367-C8C0-4EOB-
B80C-EC0195497717 — 3aru. ¢ skpaHa

7.3. MeToguyeckue yKazaHusi U MATEPHAJIbI 10 BUAAM 3aHATHI

1. Yuebno-meroamueckuii komruiekc «llpukmagHoe mporpammupoBanue», Makosa H.E.
N3n-so: ®I'bOY BO Muuypunckuii 'AY, 2022, 228 c.

2. YuebHOe 1mocoOHe ¢ MPUMEHEHHWEM aKTHBHBIX METOJOB 00ydeHus «PemeHne HaydHO-
MH)XEeHEepHBIX 3a/1a4 B makere MathCAD», Makosa H.E. Muuyputnck: Muuypunckuit ['AY, 2021

3. Meroauyeckoe mocoOue I CaMOCTOATENbHOH paboThl CTyAeHTOB «OCHOBHBIE
Bo3MOXxHOCTH Visual Basic». MakoBa H.E. Muuypunck: Muuypunckuii AV, 2020.
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7.4. UnpopmanmoHHbie U HUPPOBbIEC TEXHOJIOTHH
(mporpammHoe obecnieueHune, COBpeMeHHbIe NpodeccuoHaNbHbIe 0a3bI JAHHBIX

1 MHPOPMAIIHOHHBIE CIIPABOYHbIE CUCTEMBI)

VYuebHasg JuUCLMIUIMHA (MOAYJB) MpEeAyCMaTpUBaeT OCBOCHME MH(OPMAIMOHHBIX U
UPOBBIX TeXHOJNOTUH. Peanuzanus mupoBBIX TEXHOJOTUH B 00pa3oBaTEIbHOM IPOCTPAHCTBE
ABISICTCA OJHOM W3 BaXHEHmMX 1enedl oOpa3oBaHUs, MAAOLIEH BO3MOXHOCTb pPa3BUBATh
KOHKYPEHTOCTIOCOOHBIE KayecTBa OOYyYalomUXcs Kak OyIylmuxX BBICOKOKBATU(HUIIMPOBAHHBIX
CHELUATHUCTOB.

[ludpoBbie TEXHOJIOTHMH NPEAYCMATPUBAIOT Pa3BUTHE HABHIKOB A(P(MEKTUBHOIO pPELICHHUS
3a71a4 Npo(eCCUOHAIBHOI0, COLUAIIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BaHUEM PA3JIMYHbIX
BUJOB KOMMYHHUKAIIMOHHBIX TEeXHOJNIOTHH. OcCBOeHHE IU(PPOBBIX TEXHOJIOTUH B paMKax TaHHOH
JUCLUIUIMHBL (MOJyJIs1) OPHUEHTHUPOBAaHO HAa CIOCOOHOCTh O€30IaCHO M HaJylexkaluM o0pa3oMm
NoJy4yaTh JOCTYI, YIpPaBIsATh, WHTETPUPOBAaTh, OOMEHUBATHCS, OICHWBATH M CO37aBaTh
UHPOPMALIMIO C TOMOIIBI0 LUGPOBBIX YCTPOMCTB U CETEBbIX TexHoJoruil. PopmupoBaHue
U(PPOBON KOMIETEHTHOCTH MpEronaraeT paboTy ¢ JaHHBIMH, BJIQJICHUE WHCTPYMEHTAMH JIJIs
KOMMYHHKAIMH.

7.4.1 DjIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanme yciyr ot 03.04.2024
Ne 6/u (CereBast 25IeKTpOHHASI OMOIMOTEKA)

2. baza maHHbBIX AMEeKTpOHHBIX WH(popMannoHHBIX pecypcoB @T'BHY ITHCXb (morosop mo
00eCTeYeHnIo JIOCTyma K 3JeKTpoHHBIM HH(popMarmonHeiM pecypcam GI'BHY IHTHCXbB uepes
tepmuHan ynanenHnoro poctyna (TY ®I'BHY HHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektponHas OubOnmoreunas cuctema «HammoHanmeHBIH H(GPOBOH pecypc «PyKOHT»:
Kosmnekiuu «ba3zoBsiii Mmaccus» u «Komoc-c. Cenbekoe xo3siicTBo» (https://rucont.ru/) (morosop Ha
OKa3aHWe YCIyT MO0 MpeoCcTaBiIeHUIo qoctymna ot 26.04.2024 Ne 1901/BI122)

4. 000 «dnektponHoe m3aarensetBo FOPAWTY (https://urait.ru/) (10oroBop Ha oka3aHue
yCIYT TIO TIPEJIOCTaBICHHUIO JOCTynma K oOpazoBatenbHOM Twiatopme OOO «InekTpoHHOE
u3atenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHo-0MOMMoTeuHas cucrema «Bepuanckuity (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3JHOE HCIT0Ib30BaHKe pou3BeaeHuil oT 26.03.2020 Ne 14/20/25)

6. baza manubix HDOB «HaunmonaneHast 3jektpoHHas OuOnmoreka» (https://rusneb.ru/)
(torosop o noaxmoueHnu k HOb u npenocrasnennn nocryna k oobekram HOb ot 01.08.2018 Ne
101/H3b/4712)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHUIO OWOIMOTEYHO-MH()OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TIOJb30BaTeNIsIM YHUBEPCUTETa M3 4KCJIa WHBAJIUAOB 10 3pPEHHUIO,
CJIa0OBUIAIINX, HHBAIUAOB APYTUX KATEropuil ¢ OrpaHHMYEHHBIM JIOCTYNOM K WH(pOpMAaIMH, JIUI,
UMEIOUINX TPYAHOCTH ¢ ureHueM MockoneyaTtHoro tekcra TOI'BYK «TamboBckas oGmactHas
yHUBepcallbHass Hay4Has OuOmmoreka wuM. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/mH)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CUCTEMbI
1. CrpaBounas mpaBoBasi cuctema KoHcynbrantllmoc (IoroBop MmocTaBKM, afanTallid U
compoBOXIeHUS dK3eMIuIsIpoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIA nepuoandeckuil crupaBouHuk «Cucrema TAPAHT)» (noroBop Ha yciyru
1o conpoBokaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe MPO(deccHoOHATIBLHBIE 0a3bl TaHHBIX
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1. ba3a JaHHBIX HOPMAaTHUBHO-TIPABOBBIX AaKTOB HWH(OPMALMOHHO-00pPA30BATEIbHOM
nporpammel «Pocmeron» (moroop ot 15.08.2023 Ne 542/2023)

2.  baza pannbix Hayunoii snextponHoit O6ubmmorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIMTUYECKUI mopTanm B 00JacTM HAayKd, TEXHOJIOTUHM, MEIUIHMHBI U
obpazoBanwus - https://elibrary.ru/

3. Tlopran oTkpbIThIX AaHHBIX Poccuiickoit Mdenepanuu - https://data.gov.ru/

4.  OrtkpoiTele JaHHble DenepanbHOW  CIOyKObl TOCYAApCTBEHHOM CTAaTUCTUKHU -
https://rosstat.gov.ru/opendata

5. baza pammpix kypHanmoB Science Direct

comepxut Oosnee 1500 xypHamoB

n3aarciibCTBa Elsevier, cpeau HHUX  HU34aHUA 1o I/IH(bOpMaLII/IOHHBIM TEXHOJIOTHUAM -
https://www.sciencedirect.com/#open-access
6. baza mamHpIXx wHbOpmammoHHOW cucteMbl «EmMHOE OKHO  JocTyma K

oOpa3oBaTtenbHbIM pecypcaMm. Pasmen. Muadopmatnka u  WHOOPMANMOHHBIC TEXHOIOTHI
http://window.edu.ru/catalog/?p_rubr=2.2.75.6
7. Xpanunuiie  HaOOpOB  JaHHBIX

Ul 337ad  MallMHHOrO  oOyuyeHus

https://www.kaggle.com/
8. «TexakcnepT» -npodeccuoHanbHbIE CIPaBOYHBIE CHCTEMBI -http://TexakcnepT.pyc/
9.  baza ganueix «TEXHOPMATHB) - https://www.technormativ.ru/

10.

http://www.n-t.ru

11.

TEXHUYECKHH moptai - http://www.ntpo.com

12.

npaBoBoii uH(popmanuu - http://pravo.gov.ru/

baza kuur u nyOnuxanuil OnekrpoHHoM OubOnuoreku "Hayka um Texnuka"

7.4.4. JIMeH3MOHHOE U CBOOOHO PACPOCTPaHsieMoe MPOrpaMMHOe
o0ecneyeHne, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPOM3BOACTBA

bank u300peTeHM, TEXHOJOTMI W HaydyHBIX OTKpbITHI. He3aBucumblii HaydHO-

['ocynapcTBeHHas cuctema npaBoBoi HH(OpMaLUY - OpUIMATIBHBIA HHTEPHET-TIOPTAJ

No | HaumeHnoBaHue PazpaboTunk HocTtynHocTb Ccouika Ha Enunbrit PexBu3uThI
1o (JIMIIEH3HOHHO peecTp pOCCHICKUX MOITBEPIKIAIOIIETO
(mpaBoobnamate | e, CBOOOIHO mporpamm ust OBM u | mokyMmeHTa (TIpH HAJTHYIUH)
JIB) pacrmpocTpansie B/J] (pu Hammaum)
Moe)
1 Microsoft Microsoft JlnneH3noHHOE - JInuensust
Windows, Corporation ot 04.06.2015 Ne 65291651
Office CPOK JICUCTBHS: OECCPOUHO
Professional
2 | AwuTtuBHpyCHOE AO JIunenszuonnoe | https://reestr.digital.gov | CyGnuieH3nOHHBIH J0r0BOP
POrPaMMHOE «JTaboparopwust .ru/reestr/366574/?sphr ¢ 000 «Codrerc» ot
obecrieueHue Kacniepckoro» ase_id=415165 06.07.2022 Ne 6/H, cpok
Kaspersky (Poccus) Jeiicreus: ¢ 22.11.2022 no
Endpoint 22.11.2023
Security s
OuzHeca
3 MoitOduc 00O «Hossle | JIunensuonnoe | https://reestr.digital.gov Konrpakt ¢ 000
CranmapTHBIi - HIEEEISE .ru/reestr/301631/?sphr «PyOUKOH
OducHbI# TakeT | TEXHOJOTUU» ase_id=2698444 ot 24.04.2019 Ne
JUTSE paboTHI C (Poccust) 0364100000819000012
JOKYMEHTaMH CPOK JieiicTBHUs: GecCpouHO
Y IOYTOU
(myoffice.ru)
4 IIporpammuas AO JIunensuonnoe | https://reestr.digital.gov | JInneH3nOHHBIN JOrOBOP €
chcTeMa Jiist «AHTHILUIATHATY .ru/reestr/303350/?sphr AO «AHTHILIaTHAT» OT
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0GHapYKEHHSI (Poccus) ase_id=2698186 23.05.2024 Ne 8151, cpok
TEKCTOBBIX nericteus: ¢ 23.05.2024 o
3aMMCTBOBaHUI 22.05.2025
B y4eOHBIX U
HAYYHBIX
paborax
«AHTHUTIIATHAT
BY3»
(https://docs.anti
plagiaus.ru)
5 | Acrobat Reader | Adobe Systems CsoGomHO - -
- IPOCMOTP pacmpocTpansie
JIOKYMEHTOB Moe
PDF, DjvVU
6 Foxit Reader Foxit CroboaHo - -
- MPOCMOTP Corporation pacmpocTpansie
JIOKyMEHTOB Moe
PDF, DjvU
7 PTC Mathcad PTC JIunensnonnoe - Konrpakr ot 25.04.2016 Ne
(MHXCHEPHBIC (CIIA) 0364100000816000014 ¢
pacuéThl) 000 «Codrnaitn
IIpoexTs» 0
pE0CTaBICHUU
JIUIICH3UOHHOTO
NIPOTPaMMHOTO
obecrieueHus,
CPOK JACUCTBHS: OECCPOTHO
8 DreamSpark Microsoft JInnen3nonHoe - Horosop ot 18.07.2014 Ne
Premium Corporation 10865/VRN3,
(moamucka Ha CPOK JIEHCTBUS: OECCPOUHO
NIPOTpaMMHBIE
NPOAYKTBI
Microsoft)

7.4.5. Pecypcbl nHGOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanui o nudposoii Tpanchopmaruu https://cdto.wiki/

2. Kpynueiimmii Be0-cepuc Ay XocTHuHra IT-poeKkToB U UX COBMECTHOH pa3paboTKu-
https://github.com

3. Maremaruka. Anroputmel. [IporpammupoBanue - http://www.sura.ru/maxwell/scripts/

4. MSDN — Hurepret-pecypc komnanuu Microsoft: http://msdn.microsoft.com/

S. barumes I1.C. OcHoBbl mporpammupoBanus Ha Visual Basic 6.0. DnexkTpoHHBIH
yueOHuK. - http://psbatishev.narod.ru/vb/v000.htm

6. Mathcad-cnpaBounuk 1o BBICIIICH MaTeMaTHKe -
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

7 CnpaBounuk Mathcad - http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

8. Hurepuer-Yuusepcuter Mupopmanmonnsix Texnonoruid http://www.intuit.ru/

9. YouGile — cuctema ynpasnenus npoekramu https://ru.yougile.com/

10. Buptyansnas nocka Mupo: miro.com

11. Buptyansnas nocka SBoard https://sboard.online/

12. SMath Studio — cpeacTBo aBTOMaTH3aNKKM MaTeMaTHYECKUX PACUYETOB C rpadUueCKUM

penakropoM https://ru.smath.com

7.4.6. Iln¢ppoBble MHCTPYMEHTHI, IPMMEHsIeMble B 00pa30BaTeIbHOM IMpoLecce
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1. LMS-nnardpopma Moodle
2. BupryanpHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4, Bupryanpnas nocka Padlet: https://ru.padlet.com
5. Ob6naunsie cepBucsl: Anaexc./luck, O6mnako Mail.ru
6. Cepsucel onpocos: Suaexc @opmel, MyQuiz
7. Cepsucsl Buneocss3u: Suaekc tenemoct, Webinar.ru
8. CepBuC CcOBMECTHOM pabOThl Haj TpoekTamMu i HeOompmux rTpynm  Trello
http://www.trello.com
7.4.7. llmdppoBble TEXHOJOTHH, IPUMEHsIEMbIE TPH U3YUYEHHUH JUCHUILTAHBI
Ne Hudpossie TexHOTOTHA Bunst yueOHOH pabOTHI, BRIIOTHIEMBIE C dopmupyembie NAK
IIPUMEHCHUEM HI/I(i)pOBOﬁ TCXHOJIOTHHU KOMIICTCHIIUN
1. | Obnaunble TEXHOIOTHU Jlexumn YK-1 N-1yk1
JlabopaTopHbie pabOThI OIIK-1 N-2yka
OIIK-4 WJI-3yk-1
NA-4yka
W-1lonk-1
MA-20mnk-1
N-1omk-4
NJ1-20mxk-4

8. MarepuajbHO-TEXHUYECKOE 00eceYeHue U CIUITHHbI

HaumenoBanwue
cHenuaibHeIX *
MIOMEIIEHNI 1
HOMEILEHUN I
CaMOCTOSITEIILHOMN
paboTHI

OcHAaIIEHHOCTD
CIIELMAIIbHBIX IIOMEILEHNUH U IIOMELEHUH
JUISL CAMOCTOSITEIHON pabOoThI

IlepeueHb TULIEH3UOHHOTO IPOTrPAMMHOIO
obecrieueHns. PEKBU3UTHI HOATBEPKJAIOMIETO
JIOKyMEHTa

YuebHast ayauropus
JUI IPOBEICHUS
3aHATUN
JIEKLIMOHHOI'O TUIA
(r. Mu9ypuHCK, yII.
WHTepHannonaibHas,
oM Ne 101, 2/32)

1. MaTepaktuBHas nocka (MHB. Ne
2101040205)

2. CUCTeMHBIN KOMILICKT: mporeccop Intel
Original LGA 1150, Beatuisitop Deepcool
THETA 21, marepunckas miaata ASUS
H81M-K11S-1150 iH, mamsts DDR3 4 Gd,
skectkuit guck 500 Gb, kopnyc MAXcase
H4403, 6ok iuranus Aerocool 350W ( uHB.
Ne 21013400740)

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

4. HaGopbl JeMOHCTPaMOHHOTO
000pyI0BaHUS U y4eOHO-HATIISTHBIX
nocoOuii.

1. Microsoft Windows 7 (JiuiieH3ust OT
31.12.2013 Ne 49413124, 6eccpodHO).
2. Microsoft Office 2010 (Jiuuensust ot
04.06.2015 Ne 65291658, 6eccpouHo).

YueOHas ayTuTopus
JUTS TIPOBEICHHS
3aHATUN
CEMHHAPCKOT0 THIIA,
KypCOBOTO
MPOESKTUPOBAHHSI
(BBINOIHEHUS
KypCOBBIX padoT),
TPYIIIOBBIX H
WHIUBUAYAITBHBIX
KOHCYJIbTaIUi,
TEKYLIEro KOHTPOJIsS
Y TIPOMEXKYTOYHOU
aTTeCTalluu

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

2. Kommerorep C-700 (uaB. Ne 1101045328)
3. KonnienTparop ceteBoii (MHB. No
2101061671)

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

5. Cucremuslit komruiekt: [Iponeccop Intel
Original LGA 1155 Celeron G 1610 OEM
(2.6/2 Mb), moruTop 20” Asus As MS202D ,

1. Microsoft Windows, Office
Professional (Jluniensus ot 04.06.2015 Ne
65291651 cpok gercTBHs: GecCpOUIHO)

2. Mot O¢uc  CraHpmapTHBIH -
OducHsrif maket A paboTHI ¢ TOKyMEHTaMHU
n nouroit (Kourpakr ¢ OOO «Pybukon» OT
24.04.2019 Ne 0364100000819000012 cpok
JeHCcTBUSA: OECCPOYHO)

3. AHTHBUpYCHOE IIPOrpaMMHOE
obecnieuenne Kaspersky Endpoint Security
st 6uzHeca (CyONHMIIEH3MOHHBIA JOTOBOP C
000 «Cogdreke» ot 24.10.2023 Ne 6/H, cpox
nectus: ¢ 22.11.2023 mo 22.11.2024 )

4, OnepanvoHHas  cucteMa  «AJIBT
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(KOMIIBIOTEpHBIN
KJTacc)

(r. Mu9ypuHCK, yiI.
MHurepHauuoHanbHas,
a. 101 - 1/114)

MaTepuHCcKas Iiata Asus, BEHTHIISITOP,
HaMSITh, )KECTKUH AUCK, KOPILyC, KJIABHATYPa,
MbImb (MHB. Ne 21013400425, 21013400446,
21013400453, 21013400454, 21013400481,
21013400480, 21013400455, 21013400482,
21013400505)

KoMnploTepHas TEXHUKA IOAKITIOUYCHA K CETH
«VHTepHeT» M 0becredyeHa JOCTYIOM K
OUOC yHuBepcurera.

O6pazoBanue» (Konrpakr ¢ OO0 «Codrexc»
ot 24.10.2023 Ne 0364100000823000007
CPOK JEHCTBHSA: OECCPOTHO)

5. JlnuensnonHeld  moroBop ¢ AO
«AnTtnmiargat» ot 23.05.2024 Ne 8151, cpox
nericteus: ¢ 23.05.2024 mo 22.05.2025

6. baza JAHHBIX IEKTPOHHBIX
nH(pOpPMaMOHHBIX pecypcosB OI'bHY
IHCXB (moroBop mo o0echeveHuro J0CTymna
K DJISKTPOHHBIM HH()OPMAIMOHHBIM pecypcam
OI'BHY MHCXb yepes TepMHUHAI
ynaneHHoro  goctyma (TY][  ®I'BHY
HCXB) ot 09.04.2024 Ne 05-YT/2024)
OnexTpoHHas OMOIMOTEYHAs CHCTEMa
«HarmmonaneHe1i 1IEPOBOIL pecype
«PykonT»: Konneknuu «ba3oBblil MaccuB» U
«Komnoc-c. Cenbckoe X035HCTBO»
(https://rucont.ru/) (moroBop Ha oka3zaHue
YCIYT IO TIPEJOCTABICHHIO OCTYTA OT
26.04.2024 Ne 1901/bI122)

ITomemenue nis
CaMOCTOSATEIIBHON
paboTsI

(r. MU9ypHHCK, YII.
WHuTepHannoHanbHas,
1. 101 - 1/115)

1. Komnetorep Celeron E3500 (uHB.
Ne2101045275)

2. Komnetorep Celeron E3500 (uHB.
Ne2101045276)

3. Komnetorep Celeron E3500 (uHB.
Ne2101045277)

4. Komnerotep Celeron E3500 (unsB.
Ne2101045278)

5. Kommstorep Celeron E3500 (maB.
Ne2101045279)

6. Kommprorep Celeron E3500 (unsB.
Ne2101045280)

7. Komnetorep Celeron E3500 (uHB.
Ne2101045281)

8. Kommnetotep Celeron E3500 (uHB.
Ne2101045274)

KoMribroTepHas TeXHHKA HOAKIIIOUEHA K CETH
«HTepHeT» U 0beceYeHa JOCTYIOM K
OUOC yHuBepcurera.

1. Microsoft Windows, Office
Professional (JIuuensust or 04.06.2015 Ne
65291651 cpok pelcTBUs: 6ECCPOUIHO)

2. Moit  Oduc  CraHpapTHeId -
OducHblit TakeT 115t pabOTHI ¢ TOKYMEHTaMHU
u nouroit (Kortpakr ¢ OO0 «Pybukon» OT
24.04.2019 Ne 0364100000819000012 cpoxk
JercTBUsA: OECCPOUHO)

3. AHTHBUpYCHOE MIPOTPaMMHOE
obecrieuenne Kaspersky Endpoint Security
st 6usHeca (CyONMIIEH3MOHHBIA JTOTOBOP C
000 «Codreke» ot 24.10.2023 Ne 6/H, cpok
nevicrusi: ¢ 22.11.2023 mo 22.11.2024 )

4, OnepannonHas  cucteMa  «AJIbT
Oo6pasoanue» (Koutpakt ¢ OO0 «Codrekc»
or 24.10.2023 Ne 0364100000823000007
CPOK JeHCTBHA: OECCPOUHO)

5. Jlunensuonnsit  goroop ¢ AO
«Antumnaruat» ot 23.05.2024 Ne 8151, cpok
nerictBust: ¢ 23.05.2024 o 22.05.2025

6. baza JaHHBIX IIEKTPOHHBIX
HHPOPMAIMOHHBIX pecypcoB OI'BHY
IMHCXB (moroBop mo obecnedyeHnto AoCTyna
K DJIEKTPOHHBIM MH(OPMALIMOHHBIM pecypcam
OI'BHY HHCXb yepes TepMHUHAI
ymanenHoro  goctyma  (TYJl  ®I'BHY
MHCXB) ot 09.04.2024 Ne 05-VT/2024)
DnexTpoHHasi OMOIMOTEUHAs CUCTEMA
«HaunonanwsHsIi udpoBoii pecype
«PykonT»: Komneknuu «ba3oBblit MaccuB» u
«Konoc-c. Cenbckoe X039HCTBOY»
(https://rucont.ru/) (noroBop Ha oka3zaHue
YCIYT 1O NPEJOCTaBIEHHIO JOCTYIA OT
26.04.2024 Ne 1901/bI122)

Pabouast mporpaMma TUCHHMIUTMHBI COCTaBieHa B cOOTBETCTBUHU ¢ TpeboBanmsimu OI'OC BO mo
HarpaBjeHuto noAroroBku 23.03.03 Dkcmmyaranuss TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB (YpOBEHBb OakajaBpuaTa), YTBEPXKICHHOTO NPHKAa30M MUHHCTEpCTBA HAYKH W
BhIcuiero oOpasoBanust Poccuiickoit deneparu Ne 916 ot 07 aBrycra 2020 r.
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ABTOp:
HoteHT kadenpsl MareMaTrku, GU3UKA U HHPOPMAITMOHHBIX TEXHOJIOTHM, K.C/X.H., JOIICHT

MaxkoBa H.E.

Peniensenr:
npodeccop kadeapsl TPaHCIIOPTHO-TEXHOJIOTUIECKIX MAIIMH U OCHOB KOHCTPYHPOBaHMUS, K.T.H.,

nonenTt MuxeeB H.B.

[lporpamma  paccMOoTpeHa Ha  3acefaHMU  Kadenpbl MaTeMaTUKd, (QU3UKA U
UH(POPMALMOHHBIX TeXHOIOTUi, mpotokod Ne 10 ot 09 mapta 2021 .

[Tporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOAMYECKOH KOMHCCHH HWH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021 r.

[lporpamma yTBepkAE€HAa Ha 3acedaHUM Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCUTETA
npotokoi Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepadoTana u A0MOIHEHA B cOOTBeTCTBUH ¢ Tpeboanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha  3acefaHuM  KadeApbl  MaTeMaTHKH, (QU3UKH U
MH(pOPMaLMOHHBIX TeXHONOoruH, mporokos Ne 10 ot 10 utons 2021 r.

IIporpamma paccMOTpeHa Ha 3acelJaHUU Yy4eOHO-METOIUYECKOM KOMHUCCHUH HHXKEHEPHOI'O
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 urons 2021 r.

IIporpamma yTBepXk/e€Ha Ha 3aceaHUU Y4eOHO-METOJIMYECKOI0 COBETa YHHMBEpPCHTETa
npotokoi Ne 10 ot 24 utons 2021 r.

[Tporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemanu  Kadeapsl  MareMaTHKd, (GU3UKA U
UHPOPMaLMOHHBIX TexHonorui. [Iporokon Ne 8 ot 12 anpenst 2022 .

[IporpamMmMa paccmMoTpeHa Ha 3acelaHMM Y4eOHO-METOAMUYECKONH KOMHUCCHU WHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[IporpamMmMa yTBepkJieHa Ha 3aceJaHUM Y4eOHO-METOJUYECKOrO0 COBETa YHHUBEPCUTETA
npotokoda Ne 8 ot 21 anpens 2022 roaa.

ITporpamma nepepaboTtaHa 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu GI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemaHu  kKadeapsl  MareMaTHKd, (GU3UKA U
uHpopMalnoHHbIX TexHonoruil. [Iporokon Ne 9 ot 01 urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOTUYECKON KOMHUCCHH HHXKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporoxon Ne 10 ot 19 utons 2023 r.

[Iporpamma yTBepXk/eHAa Ha 3aceJaHWU YYeOHO-METOIMYECKOTO COBETa YHHBEPCHTETA
npotokous Ne 15 ot 27 utons 2023 rona.

[Iporpamma nepepaboTtana u AonojHeHa B cooTBeTcTBUHU ¢ TpeboBanusamMu ®I'OC BO na
3acefaHuM Kadeapbl MaTeMaTHKU, GU3UKHU U HHGOPMAITMOHHBIX TexHoJorui. [Ipotokon Ne 6 ot 14
Mmas 2024 r.

[IporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-METONYECKOW KOMUCCUN UHKEHEPHOTO
uHctuTyTa Muuypunckoro I'AY. IIpotokon Ne 9 ot 20 mas 2024 r.

[IporpamMMma yTBepxieHa perieHneM YueOHO-MeTOINYECKOT0 COBETa YHUBEPCUTETA.

ITporoxois Ne 09 ot 23 mas 2024 r.

OpurnHal JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaThKy, (GU3UKA U HH()OPMAITMOHHBIX
TEXHOJIOTUH.
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