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1. Henu ocBOeHMS TUCHUNTIHMHBI (MOIYJIA)

Ilens — cdopMupoBaTh HaBBIKM OOBEKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHUpPOBAaHUS H
pa3paboTKU NPUIIOKEHUH [T pellieH s MHKEHEPHBIX 3a1a4.

B 3aoauu:

O3HAKOMUTH o6yqarom1/1xc;1 C OCHOBHBIMU KOMIIBIOTCPHBIMU TCXHOJIOTHAMU (513BIK3.MI/I,
6I/I6J'II/IOTeKaMI/I, I/IHCTp}IMeHTaMI/I) 1 BBIYHUCIUTCIbHBIMU ME€TOJaMU, UCII0JIb3YEMBIMU ITPU
PCHICHUHU MPUKIIAIHBIX 34144,

J1aTh

He00XOINMBIE

3HaHUsA

1o

OCHOBaM

IPOrpaMMUPOBAHUS U pa3pabOTKe MPUIIOKEHUI];
OBJIaJICHE OCHOBaMH MPOEKTUPOBAHUS MPHUKIAJHOTO IPOrPaMMHOI0 OOECIeueHusi, ero

p8.3pa6OTKI/I, OTJIaAKH U TCCTUPOBAHUA.

00BEKTHO-OPUEHTUPOBAHHOTO

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Hucuumuinaa b51.0.26 «IlpuknagHoe mporpaMMHpOBAaHUE» OTHOCHTCS K 00s3aTebHOM
yactu broka 1. Aucuunnuael (Moxynn) yuyeOHOro IulaHa, u3ydaercs Ha 2 Kypce (3 cemecTp) mpu
ouyHOH opme 00yueHHs U Ha 3 Kypce IpH 3a04HOM (hopme 00ydeHusl.

Hnst

OCBOCHUA
HCIIOJIB3YIOT 3HAHUA,

JUCIUTIAHBI
yMEHUs,

HaBBbIKU,

«Mudopmatukay u «MaremaTukay.
OcBoeHue AAHHOW NUCHUIUIMHBI HEOOXOAMMO JJISl W3YYEHHUS TaKuX JAUCLUIUIMH, Kak
«BrraucnuTenpbHas TEXHUKA U CETH B oTpaciiny, <<21€TaJ'II/I MallvMH 1 OCHOBBI KOHCTPYHUPOBAHHA»,

((KOMHLIOTepHLIe

TCXHOJIOTHH

IIPOCKTUPOBAHUSY,

«ITpukmagnoe

TpaHcnopTe», «OCHOBBI HCKYCCTBEHHOT'O MHTEIIIIEKTa» U JP.

«MHupopmanronHoe

IIPOTrPaMMHUPOBAHUEY
cOpMHpPOBAHHBIE B XOA€ M3Y4YEHUS JUCLMILIMH

oOecrieuenue

oOyyaroruecs

Ha

3. Iliianupyemblie pe3yJbTaThl 00yYeHHUs 10 JUCHUILINHE, COOTHECEHHbIE C IIJIAHMPYEeMbIMH
pe3yJibTaTaMHi 0CBOeHHS 00pa30BaTe/IbHOI IPOrpaMMBbl

[Iponece n3yueHust TUCUMIUIMHBI HAIPaBJieH Ha (OPMUPOBAHUE CIIETYIOIUX KOMIIETEHIIHIMA:
VHUBEPCAIbHOU:
CriocobeH OCyLIeCTBIATh IOUCK, KPUTHYECKUI aHanu3 M CHUHTE3 HH(pOpMaluH,
IPUMEHATh CUCTEMHBIN OIXOJ ISl pelIeHusl ocTaBleHHbIX 3a1a4 (YK-1);

obuenpogheccuoHaIbHLIX.!

Cnoco0eH NpUMEHATh €CTECTBEHHOHAyYHbIE M OOIIEHHXEHEPHbIE 3HAHUS, METOIbI
MaTeMaTHYECKOTO aHAM3a ¥ MOJIEIMPOBaHus B IpodeccuonanbHoi aesrensroctu (OIIK-1);

CriocobeH MoOHMMaTh MPUHIUITE Pa0OTHI COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI
U MCIIOJIb30BaTh UX VIS pelleHus 3aaa4 npodeccuonanbHoil aesrenbHoct (OIIK-4).

Kon u Kon u Kpurepun onieHuBaHus pe3yIbTaTOB 00yUEHHs
HauMEHOBaHUE HaUMEHOBAaHUE HU3KUH MIOPOTOBBIH 6a30BbIii MIPOABUHYTHII
YHHBEpPCATLHOM WHJIIKaTopa (TOTIOPOTOBBIH,

KOMICTCHITHH JOCTIDKEHUS KOMIICTCHIIHS HE
YHHUBEPCAIBHBIX | CcHOPMHUpPOBaHA)
KOMITETEHIMI

VK-1. N-1yk. — | He ymeer He nmeer 3naer ocHOBHBIE | OcymiecTBiseT
Criocoben OcymiecTsisier OCYIIECTBIIATH YETKOTO MIPUHITUIEI cOopa | cOop u
OCYIIECTBIIATH coop u | cbop u MpeacTaBiIeHus 0 | U 00paboTKH 00paboTKy
TIOUCK, 00paboTKy 00paboTky MPUHITUIAX nHdpopMmanuu nHpOpMaLUHU B
KPUTHYECKUH uHdopmanmu B | HHPOPMAIIKH B cbopa u COOTBETCTBUH C
aHaU3 U CHUHTE3 | COOTBETCTBUU C | COOTBETCTBHHU C 00paboTku IIOCTaBJIEHHON
uHpopmanuu, MIOCTaBJIEHHOM MIOCTaBJIEHHOM nHdopmanuu 3agaueit
MPUMEHSATH 3a/1ayeit 3ajayeit
CHUCTEMHBIN N-2yi — | He moxer YactuyHo Xopoio OtnuyHO
TTOTXO It | AHanmu3WpyeT W | aHAIN3UPOBATh U | OPHEHTHPYETCS B | aHAIM3HPYET U aHaIM3UPYeT U
peureHus CHUCTEMATH3Hpye | CHCTEMAaTH3HpPOB | METOJaX aHalH3a | CHCTEMAaTHU3HUpye | CHCTEMAaTH3HpYe
TTOCTaBJICHHBIX T [JaHHBIC IS | aTh JaHHBIC OIS | U T TaHHBIC IS T JaHHBIC IS
3amaq TIPUHATHUSL TIPUHATHUSL CHUCTEMATH3aliN | TIPHHATHUSL TIPUHATHS

pelIeHui B | pelllcHHi B JTAHHBIX JUISI pelIeHui B peIIeHUH B




paSHI/I‘lHLIX paSHI/I‘leIX HpI/IH}ITI/IH pa3ﬂl/l'~IHbIX pa3J'II/I‘-IHI)IX
chepax chepax peIlIeHMI B ctepax ctepax
JIEATENBHOCTH JIESTENBHOCTH Pas3IUYHBIX JIESTEILHOCTH JIESTENTLHOCTH
chepax
N-3yk — | He moxet Cnabo Xopomio Vcenemno
Brigsiser BEISIBUTH omnpejensier omnpejensier ornpeensier
CHCTEMHBIE CHCTEMHBIE CHCTEMHBIE CHCTEMHBIE CHCTEMHBIE
CBSI3U " | CBSI3U U CBSI3H U CBSI3U U CBSI3U U
OTHOIIIEHMS OTHOIIEHMS OTHOIIEHHS OTHOIIEHHS OTHOIIEHHS
MEXTy MEXKTY MEXKTY MEXIY MEXIY
H3y4aeMbIMHU H3y4aeMbIMHU H3y4aeMbIMU H3y4aeMBIMU H3y4aeMBIMU
SIBJICHUSIMH, SIBJICHUSIMH, SIBJICHUSIMHU, SIBJICHUSIMHU, SIBJICHUSIMHU,
mpoleccamMmu MPOLIECCAMH MPOLIECCaMH MpOLECCaMu MpoIeccaMu
W/Au W/Wn H/Win /Wi W/WIn

00beKTaMu Ha
OCHOBE

00beKTaMH Ha
OCHOBE

00beKTaMH Ha
OCHOBE

o0beKTaM1 Ha
OCHOBE

o0beKTaMH Ha
OCHOBE

MPUHATON HIPHUHATON HMPHUHATON MPHUHATON MPUHATON
apagurMel rapagurMel apagurMbl apagurMbl apagurMbl
N-4yi - | He moxer Cnabo JlocTaTouHo Vcenemao
AHanuzupyer paccMoTpeTh aHAIN3UPYET OBICTpO aHAIIN3UPYET
BO3MOJKHBIC BO3MOJKHBIC BO3MOJKHBIC aHAIN3HPYET BO3MOJKHBIC
BapHaHTHI BapHaHTHI BapHaHTHI BO3MOJKHBIC BapHaHTHI
penIeHus pElIeHHs 3a1auyl | pelieHus 3a1a4H, | BapUAHTHI pelieHns 3a1a4u,
MMOCTABIIEHHOM 1 OLIEHUTH UX 4TOOBI OLIEHUTH peIlIeHHs 3314, | OICHUBAS UX
3a/1a4H, JIOCTOMHCTBA H MX TOCTOMHCTBA | YETKO OIEHWBAs | JOCTOMHCTBA U
KPUTHYCCKH HEJIOCTATKH. 1 HEJOCTATKH. HX TOCTOMHCTBA | HEJOCTATKH.
OLICHUBAsI ux 1 HEJOCTATKH.
JOCTOMHCTBA U
HEIOCTATKH
OIIK-1. N-1onk. — He ymeer YacTtnaHO Vmeer CBo0OOIHO yMeeT
CnocobeH [IpumensieT MIPUMEHSTH OCBOCHBI YMCHHS | MMPUMCHATH MIPUMEHSATH
TIPAMECHSTh MaTeMaTHYECKUI | MaTeMAaTHYCeCKUH | MPUMEHSATH MaTeMaTHYEeCKUH | MaTeMaTHYCCKUM
€CTeCTBEHHOHAYY | ammapaT, METOABI | ammapaT, MeTOIBl | MaTeMaTHYeCKHWH | amlmmapar, METOIBI | ammapar, MeTOAbI
HBIC U MaTeMaTHYECKOT | MaTEeMAaTHYeCKOT | ammapaT, MeTOIBl | MaTeMaTHYeCKOT | MaTeMaTHYeCKOT
OOIIEMH)KEHEPHBI | O aHanu3a U 0 aHanM3a u MaTeMaTHYEeCKOT | O aHaju3a U 0 aHaJM3a u
€ 3HaHu, MOJICIMPOBAHMS | MOJICIHUPOBAHUS | O aHAIM3a U MOJICIUPOBAHKS | MOJACIHPOBAHUS
METO/IBI JUTSL PELICHUS JUTSL PELICHHUS MOJICJIMPOBAHMS | VIS PEIICHHUS JUTSI PEIICHHST
MaTeMaTHYECKOr | 3ama4 3a7a4 JUTSL peTleHHsI 3a7a4 3a7a4
0 aHanM3a u npodeccuonanbH | Mpo)eCCHOHANBH | 3a/1au npo)eCCHOHANBH | MPOdHeCCHOHATBH
MOJICIIUPOBAHUS | O NEATCIBbHOCTH | O JCATCILHOCTH | MPO(PECCUOHANBH | OH NESITEIBHOCTH | O NEATEIbHOCTH
B Ol JIeSITCIIbHOCTH
npodeccronanbl | UI-20nk.1 — He ymeer YactuaHo Vmeer CB0o0OOIHO yMeeT
olf esiTenbHOCTH | [IpumensieT MIPUMCHSTH OCBOCHBI YMCHHS | MPUMCHATH MIPUMEHSATH
€CTECTBEHHOHAYY | €CTECTBEHHOHAYY | MPUMEHSTH €CTECTBEHHOHAYY | €CTECTBEHHOHAYY
HBIC W/WIU HBIC U/WIU €CTECTBEHHOHAYY | HbIC W/WIN HBIE U/WIU
00IIenHKeHEPHBI | OOMICMHKCHEPHBI | HBIC W/WIN OOIIeNHXEHEPHBI | OOMEHHKEHEPHBI
€ 3HAHUS ISt € 3HAHUS IS OOIIeNH)KEHEPHBI | € 3HAHUS IS € 3HAHUS IS

peleHus 3a1a4
npodecCuoHaIbH
O IeATEILHOCTHU

perieHus 3anaq
npodeccnoHanbH
OH IEATCIBLHOCTU

€ 3HaHUs ISt
pelIeHus 3a1a4

npodecCuoHaIbH
Ol JIeITEIIbHOCTH

pelIeH s 3a1a4
podeCCUOHABH
OH ICATCILHOCTU

pelIeHus 3a1a4
poheCCHOHATIBH
OM ICATEILHOCTH

OIIK-4.
Cniocoben
MOHUMATh
MIPUHIIHTIBI
paboTsI
COBPEMEHHBIX
WH(POPMAIIMOHHEI
X TEXHOJIOTUH U
UCIIOJIb30BaTh UX
JUISL peLLICHUST
3a1a4
po¢heCCHOHATBH

N-lonks —
Bribupaer
COBpPCMCHHBIC
HH(POPMANOHHBI
€ TEXHOJIOTUH U
MpOrpaMMHBIE
Cpe/icTBa pU
pelieHun 3a1aq
npodeccnoHanbH

He moxer

3¢ PeKTUBHO
BBIOMpATh
COBpEMEHHBIE
UH(OPMAIHOHHEI
€ TeXHOJIOTUH H
IpOrpaMMHBIE
cpencrTBa npH
pelLIeHNH 3a1a4d

He nocratouno
YETKO BHIOMpAET
COBpPEMCHHEIC
HH(POPMANOHHBI
€ TEXHOJIOTUH U
MIPOTpaMMHBIC
CpencTBa mpu
peleHnn 3a1a4
npodeccnoHanbH

3HaeT OCHOBHEIE
HH(POPMALMOHHBI
€ TEXHOJIOTUH U
MPOTPaMMHBIC
CpencTBa mpu
peleHnn 3a1a4d
po¢ecCHOHaTbH
OU JIesITEIbHOCTH

3HaeT
COBPEMCHHEIC
WH(POPMAIMOHHBI
€ TEXHOJIOTHH U
MIPOTpaMMHEIE
CpencTBa mpu
penreHnH 3agaq
po¢eCCHOHATBH
OM JIeSITEIbHOCTH

O IeATENBHOCTH | MPO(ECCHOHANBH | O JAESTeTbHOCTH
Ol IeITeNBbHOCTU
N-20nk.4 — He moxer Hcnons3yer B nocraTrouHoi YcneniHo




OH JIeSITEIbHOCTHU

Ucnonszyer
UH(POPMAIMOHHEI
€ TEXHOJIOTUU U
MPOrpaMMHBIE
CpeIcTBa mpu
peureHnn 3a1a4q
npogeccuoHaIbH
01 1eATENBHOCTH

s dekTuBHO
UCIIONIb30BaTh
nH(pOpMaMOHHBI
€ TeXHOJIOTUH U
MPOTrpaMMHBIE
Cpe/CTBa Npu
peLIeHUH 3a1aq
npodeccuoHaIbH
0i1 1eATENbHOCTH

OrpaHUYEHHbIN
KJIacc
MIPOrpPaMMHBIX
CPEICTB MpH
peLIeHnH 3a1a4
npodeccruoHaIbH
OU JIesITENbHOCTH

CTEIEHH MOXKET
HCIOJIb30BaTh
HH(POPMAIMOHHBI
€ TEXHOJIOTHMH U
MPOTPaMMHBIC
CpencTBa mpu
pemeHnn 3a1a4q
mpo¢ecCHOHATIbH
OM JIeSITEIbHOCTH

HCII0JIb30BaTh
COBPEMEHHBIE
WHGPOPMAIMOHHEI
€ TEXHOJIOTHH U
MIpOTpaMMHEIC
CpencTBa MmpH
peeHnn 3aga4q
po¢eCCHOHATBH
OU JIeSITEIbHOCTH

B pesynbraTe H3y4eHHs TUCIUILTHHBI 00YYarOIHIACS JTOIKEH:

3HATh:

— OCHOBHBIC MOJICIIH PEIICHUS (PYHKIIMOHAIBHBIX U BBIYMCIUTEIBHBIX 337134,

— NPUHIMIB 00bEKTHO-OPHEHTHPOBAHHOTO MIPOrPAMMHUPOBAHHS;

— OCHOBHBIE CITOCOOBI U pEKUMBI 00pabOTKH MHXKEeHEepHOH nHpopMaiuu B cpeae MathCad;

— OCHOBHBIC ITPUHIIUIIBI PA0OTH COBPEMEHHBIX HH()OPMAILIOHHBIX TEXHOJIOTH;

yMeTh:

— OCYILECTBIISATh IMOUCK, KPUTHYCCKUI aHAIM3 W CHHTE3 WH(OpPMAIMH, MPUMEHSATh CHCTEMHBIN
TIO/IXO/1 /ISl PEIICHHsI TIOCTaBICHHBIX 33/1a4;

— TPHUMEHATh €CTECTBCHHOHAYYHbIC M OOIICHH)XCHEPHbIC 3HAHHUS, METOJbl MaTeMaTHYECKOTO
aHaIIM3a ¥ MOJICIIMPOBAHMS B IPO(ECCUOHATBHOI ACSTEILHOCTH;

— WCIOJB30BaTh COBPEMEHHbIC HMH(MOPMAIIMOHHBIC TEXHOJOTMH M IMPOTPAMMHBIC CPEICTBA MpPHU
peuieHns 3a/1a4 NpoeCcCUOHATBHON e TEIFHOCTH;

— pa3pabaTeiBaTh IPOCKTHI JUIS PELICHUS HHKCHEPHBIX 3a1ad C HCIIOIb30BAHHEM CPEJIbl
BU3YaJIbHOTO IPOrPaMMHUPOBAHHS;

— CTaBHUTh M pellaTh 33/1a4d M0 00pabOTKe MHKEHEPHBIX JIAHHBIX B OJHOM M3 MaTeMaTHYECKHX
MaKeTOB,;

— WCIOJIb30BATh OCHOBHBIC MPHHIIMIBI PAOOThl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHHA IS
petienus 3a1a4 npodhecCHOHATBHOM e TeIbHOCTH;

BJIaJIeTh:

— METOaMH MOUCKA, KPUTHYECKOTO aHAIM3a M CHHTe3a HH(POPMAIHH;

— criocobaMu pelIeHus 3a1a4 Mpo(ecCHOHAIBHON S TEIbHOCTH Ha OCHOBE €CTECTBEHHOHAYYHBIX U
OOIIEHH)KEHEPHBIX 3HAHU, METOZ0B MATEMAaTHUECKOTO aHAIN3a M MOJICIIMPOBAHHS;

— NPAKTHYECKUMHU HABBIKAMHU IO pa3pabOTKe MPUIIOKEHHI Ha SI3bIKe 00BEKTHO-OPUEHTHPOBAHHOTO
POrpaMMHPOBAHNS;

— HaBBIKAMU PELICHUs MPO(ECCHOHANBHBIX 3a]1a4 B CPe/ie MATEMAaTHUECKOT0 MaKeTa.

3.1 Marpuna cooTHeceHMsI TeM/pa3le/ioB Y4eOHOW JUCHUIUVIMHBI H

q)OPMpreMle B HHUX YHUBEPCAJBbHbIX U oﬁmenpOQ)eccnonaanblx
KOMIIeTeHI M
Komnerennuu
Ne Tembl, pa3aensbl JUCIUTLINHBI YK-1 OIIK- | OIIK- 2 obmee
1 4 KOJIMYECTBO
KOMIIETEHIUH
1 OCHOBHBIC TIOHATHS 00BEKTHO-OPUECHTHPOBAHHOTO n N n 3
MIPOrPaMMHPOBAHHMSI
2 Pa3paboTka mporpaMMHOIO Koja + + + 3
3 JlononHuTEIbHBIE BO3MOXKHOCTH Visual Basic + + + 3
4 OcHoBHBIE BO3MOXkHOCTH Mathcad + + + 3
5 [IporpammupoBanue B Mathcad + + + 3
6 WuxenepHelie pacuetsl B Mathcad + + + 3

4. CTpyKTYypAa U coAepKaHue TUCHUIIIIMHBI (MOLYJIA)

OO61mas TpyA0eMKOCTh IUCHHUIUIHHEI - 3 3aueTHble equHuIbl (108 akageMu4ecKix 4acoB).



4.1. O0beM TMCHUIIMHBI M BUAbI YUeOHOH PadoThI

Bcero akan. yacos
Buns! sansaTui ouHas dopma 3a04yHas popma
00ydeHust o0y4eHus
2 Kypc 3 cemecTp 3 kypc
OO0mas Tpy10€MKOCTh JUCHHILINHEI 108 108
KonTaktHas pabora oOydarommxcs C TpernofaBareieM, B 36 22
T.4.
ayIUTOPHEIC 3aHATHS, U3 HUX 36 22
JIEKIIUNA 12 6
11abopaTopHbIe PadOTHI 24 16
CamocTrosrenbHas paboTa 00yJaroIIMXCst 36 77
mpopaboTKa yueOHOro MaTepraa 12 20
HOArOTOBKA K 3aHSITUSIM 12 20
IOJITOTOBKA K TECTUPOBAHUIO 12 37
Kontpons 36 9
Bu1 H”TOrOBOI0 KOHTPOJISI 9K3aMeH
4.2. Jlekunu
O0beM B akaj.gacax
Ne Paznen dopmupyemMble
h JUCIMILUIMHBL, TEMbI JICKIHIA ouHast popma 3a04Hast popma KOMIIETCHI[MH
00y4JeHHS 00yUJeHHS
1 Pa3zzen 1. OcHOBHBIE TOHATHS 00BEKTHO- 2 1 VK-1, OIIK-1,
OPUEHTUPOBAHHOI'O IIPOrPaMMUPOBAHUSA OIIK-4
5 | Pasnen 2. PaspaGorka nporpammHoro 2 1 VK-1, OIIK-1,
KOJa OIIK-4
5 | Pasnen 3. Jlononxurenbuere 2 1 VK-1, OIIK-1,
Bo3MoxkHOCTH Visual Basic OIIK-4
4 Pasnen 4. OCHOBHBIE BO3MOYKHOCTH 2 1 VK-1, OIIK-1,
Mathcad OIIK-4
2 1 VK-1, OIIK-1
5 | Pasmen 5. [IporpammupoBanue B Mathcad > ’
PoTpavviP OIK-4
¢ | Pasnen 6. Mmxenepusie pacuers B 2 1 VYK-1, OIIK-1,
Mathcad OIIK-4
Hroro 12 6
4.3. IIpakTnyeckue 3aHATUA (CEMUHAPBI) — He npeycMOTPEHEI
4.4. JlabopaTopHbie padoThI
O0bBeM B akaj. yacax Hcnonpsyemoe
IPOrpaMMHOE 1)
Ne | HammenoBaHme 3aHATHS OHHad 3a0qHasx T T— OpMUDYEMBIC
dopma dopma KOMITETEHIIUHN
00yICHHS 00yUYCcHHS

Paznen 1. OCHOBHBIE HOHITHS 00BEKTHO-OPHEHTH

DOBAHHOT'O IIPOIPAMMHPOBAHHS

1 | Cpema mporpaMMUpPOBaHUS 1 2 DreamSpark Premium, | YK-1, OIIK-1,
Visual Basic: wunrepgeiic, Visual Basic OIIK-4
JJIEMEHTBI yIpaBIICHHUS.

Co3znanue, pe1aKTUPOBaHUE,
COXpaHeHHe MPOEKTa.
Paznen 2. Pa3paboTka nporpaMMHOTO KoAa

2 | Visual Basic: BBOx 1 BBIBOJ 1 1 DreamSpark Premium, | VK-1, OIIK-1,
JTAHHBIX Visual Basic OIIK-4




3 | Visual Basic: 2 1 DreamSpark Premium, | VK-1, OIIK-1,
Pa3BETBIISIOLIUECS Visual Basic OIIK-4
IPOTPaMMBbI

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

Paznen 3. JononauTenpHbIe BO3MOXKHOCTH Visual Basic

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

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

Visual Basic OIIK-4
Paznen 4. OcHoBHble Bo3MOxkHOCTH Mathcad

7 | Mathcad: uHTepdetic, 2 1 MathCad VK-1, OIIK-1,
IIOCTPOCHUE BBIPAKEHUH U OIIK-4
rpa)MKOB

8 | Mathcad: pelieHue 2 2 MathCad VK-1, OIIK-1,
YpaBHEHUH, CUCTEM OIIK-4
YpaBHEHHI

9 | Mathcad: BEKTOPHI u 2 1 MathCad VK-1, OIIK-1,
MaTpHUIbI OIIK-4

Paznen 5. IIporpammupoBanne B Mathcad

10 | IIporpammupoBanue B 4 2 MathCad VK-1, OIIK-1,

Mathcad OIlK-4
Paznen 6. MmxenepHble pacuethl B Mathcad

11 | Mathcad: pelienue 2 1 MathCad VK-1, OIIK-1,
TG hepeHITnaTEHBIX OIIK-4
YpaBHECHHUI.

12 | ABroMaTHueckas 1 1 ABTOMaTHYECKas VK-1, OIIK-1,
CIpaBOYHAs cucTema CIpaBOYHAs cUcTeMa OIIK-4
«CeNbX03TeXHHUKAY. «CeNbX03TeXHUKAY,

[Ipumenenne I'cC- I'ncC Maplnfo
TEXHOJIOTUA B  CEIIbCKOM Professional
XO035IUCTBE.
13 | MoaynpHOE TECTUPOBAHUE 1 ACT-Tecr Plus VK-1, OIIK-1,
OIIK-4
Htoro 24 16
4.5. CamocrosiTesibHAas padoTa 00y4aromuxcs
O0beM B yacax
Ne Paszen TUCHUILIIMHBL Buz paGoTsi ounas | saoumas | POPMHpyeMEIe
tdbopma | dopma KOMIIETEHIIUHA
00yueHUs| 00yUYeHHS

1 | PeuieHne nHXEHEPHBIX popaboTKa yIeOHOTO MaTepHalia 4 7 VK-1,
3aj1a1 B cHCTEME 06bEKTHO- MOJIFOTOBKA K 3aHATHSIM 4 7 OIIK-1,
OpPUEHTHPOBAHHOTO OIIK-4
nporpammuposanus Visual | moaroroska k TecTHpOBaHMIO 4 12
Basic

2 | Maremaruueckas 00paboTka | mpopaboTKa yueOHOro Marepuasia 4 7 VK-1,
maHHbIX B Mathcad OIIK-1,

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

3 | [IporpammupoBaHue B popaboTKa YIeOHOTO MaTepHaa 4 6 VK-1,

Mathcad [MOJrOTOBKA K 3aHATHAM 4 6 OIlIK-1,
MOATrOTOBKA K TECTUPOBAHUIO 4 13 OIIK-4
Hroro 36 77
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[lepeuens MeToaMUECKOTO OOECTICUECHHS AJISl CAMOCTOSATENILHON paboThI [0 AUCHUILTHHE:
YyeOHo-MeToquuecknii komiuieke «llpukimagHoe mporpammupoBanue», Makosa H.E. W3n-Bo:
OI'BOY BO Muuypunckuit 'AY, 2022, 228 c.

Y4ebHoe mocoOue ¢ MPUMEHEHHWEM AKTHUBHBIX METOJIOB 00ydeHusi «PemieHne HayuyHO-MHKCHEPHBIX
3agad B nakere MathCAD», Makosa H.E. Muuypunck: Muaypunckuii 'AY, 2021

Meroamdeckoe ocoome I CaMOCTOSATEIRHOM paboTh! cTyneHTOB « OCHOBHBIE BO3MOXKHOCTH Visual
Basic». MakoBa H.E. Muuypunck: Muaypunckuii [AY, 2020.

4.6. BoinoiHeHH e KOHTPOJIbHOM PAa00ThI 00y4AKIIUMHUCS 3209HOMN
¢hopmbI 00yueHust

KonTponbHas pabota coctout u3 3-x 3a1aHuii (1o mocieHuM mudpam mmdpa).
3AZTIAHUE 1
[Tonstus undopmanys, 1anaele, THPOPMATHKA, HH(OPMAIIMOHHBIHN MPOLIECC, TEXHOJIOTHSL.
Otansl uHGopMaTH3anuu odiecTBa. iHpopMallMOHHbIE PEBOIOLHH.
WNudopmannonnoe obmiectBo. XapakTepHble 4epThl HH(opManmonHoro oobmiectBa. OmnacHbie
TEeHJICHIIUU WH(pOpMaTH3aIMK OOIIECTRA.
Nudopmanuonnsie cucremsl. [lonstue. CTpykTypa.
Buasl H1HQOPMAILMOHHBIX CUCTEM.
Nudopmannonnas TtexHonorusa. Ilonstue. CooTHomeHHE HWH(POPMALMOHHOM CHCTEMBI U
MH(POPMALIMOHHOM TEXHOJIOTUH.
OBounonysl pa3BUTHS MHPOPMALMOHHBIX TexHosorui. Kiaccudukanus 3TamnoB pa3BUTHA T10
IIPU3HAKAM.
HoBas nnpopmannoHHas TEXHOIOTHSL.
[TpoGnembl ucosb30BaHus HHOOPMAITMOHHBIX TeXHOJIOTUH. [lepcnexkTuBsl ncnonbs3oBanus UT.
CtpykTypa uH(OPMAIIMOHHON TEXHOJIOTHH.
Metonosoruu UCnoab30BaHUs HHPOPMALIMOHHBIX TEXHOJIOTHH.
Konuenuu Be160pa BapuaHTOB BHEAPEHUS HHPOPMALIMOHHON TEXHOJIOTUH B (prupMme.

. UHCTpyMeHTapHii ”H(POPMAIIMOHHBIX TEXHOJIOTHIA.
14.

Peanuzanuss MHOOPMAIIMOHHBIX TEXHOJOTHM C TOMOIIbIO TEKCTOBBIX, THIEPTEKCTOBBIX
PENAKTOPOB.

Peanuzanus nHGOPMAITMOHHBIX TEXHOJIOTHH C MOMOINBI0 TaOIMYHBIX penakTtopoB. Co3maHue
0a3 naHHbIX. DOPMBI U 2JIEMEHTHI YIIPABIICHHUSL.

Peanuzanus HHPOPMALMOHHBIX TEXHOJOTHH € MOMOIIIBIO TAOJMYHBIX PEJAKTOPOB. YTIpaBIeHUE
COOBITUSIMH € TIOMOIIBIO MAKPOCOB.

Cuctembl ympaBieHusi 0Oa3aMu JaHHBIX KaK HHCTPYMEHT peaju3aluyd HH()OPMAIMOHHBIX
TEXHOJIOTUH YIIPABJICHU.

@OyHKIMOHANBHBIE  S3bIKM  IPOTPAMMUPOBAaHUS  KaK  HMHCTPYMEHT  HMH(GOPMAIMOHHOMN
TEXHOJIOTUH. TeXHOJIOru1 00BEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMHUPOBAHHUS.
WNuctpymenTapuii mHPOpMaLMOHHBIX TexHonoruil. Case-TexHosioruu. PacueTHo-moruueckue
CHUCTEMBI.

Oransl pazpadotku nHpopmanoHHbIX npoaykToB (MIT) XKXusnennsiii muxn UIT.

[TousiTue anroputma. Peanuzanus anropurma.

Otnanka UII. Tectupoanue UII. Bunel. Otansl. Buenpenune UII B sxcrmyatanuio. Pazpadorka
COINPOBOAUTEILHON TOKYMEHTAIUH.

XapakTepucTuka WH(POPMALMOHHOM TEXHOJIOTMH OO0pabOTKM MAaHHBIX.. 3agaud. OCHOBHBIE
KOMITOHEHTBI

XapakTepucTuka  HMH(MOPMALMOHHOW  TEXHOJOTMM  ympaBieHus. 3anaud. OCHOBHbBIE
KOMITOHEHTHI .

XapakTeprCcTUKa TEXHOJIOIMH aBToMaTH3amu oduca. 3agaur OCHOBHbIE KOMIIOHEHTHI.
KomnroTepHble 1 HEKOMITBIOTEPHBIE O(PUCHBIE TEXHOJIOTUH.

ITonsiTvie cuCTEMBI MOAACPKKU MPUHATUSA PEUICHUH. XapaKTEepUCTHUKAa M Ha3HAYEHUE 3aJauu.
OCHOBHBIE KOMITOHEHTBHI.
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[ToHATHE  HCKYCCTBEHHOro  MWHTe/UIeKTa. HampaBneHus  uccinepoBaHus B 001acTH
HCKYCCTBEHHOT'O MHTEJJIEKTA.
[ToHsAATHE UHTEIIEKTYaIbHOW CUCTEMBL. BUIbI MHTEIIEKTYIbHBIX CUCTEM.
[TonsiTue sxcniepTHOM cucteMbl. Buabl. Xapakrepuctuka. 3agaun. OCHOBHbIE KOMIIOHEHTHI .
®opmupoBanue BxonHoW uHpopmammu B UT skcnepTHbIX cucteM.. Mcnonb3oBaHue Teopuu
HEYETKHX MHOKECTB. PoJib sKcniepTa 1o 3HaHUAM
ba3za 3nanmit u uaTepnperarop B UT skcriepTHbIX cucteM. Molyb CO3/1aHUS] CUCTEMBI.
CereBble nH(pOpMaLIMOHHBIE TeXHONOTUU. HCTpyMeHTapuii.
OcHoBHBIE cBo¥icTBa 3HaHUHU. Kitaccudukanus 3Hanuii 1o cocodam npeacTaBieHusl.
OcHoBHble (a3bl npuoOpeTeHust 3HaHui. O1eHKa 3HaHu|
Ocob6ennoctu 6a3bl 3HaHu# (b3). Dtansl co3nanus b3. MHcTpyMeHTanbHbIE CPEeCTBA.
Oco0ennoctu Visual Basic kak 00beKTHO-OpUEHTUPOBAHHOTO SI3bIKa MPOTrPaMMHUPOBAHUSL.
Hutepoeiic cpensl nporpammupoBanus VisualBasic
Pazpabotka monws3zoBarensckoro uHTEpdeiica B VisualBasic
[Tepemennbie u KOHCTaHTHI B VisualBasic
Maccussl B VisualBasic
Berpoennsie pynkiuu VisualBasic
BBox 1 BeIBox naHHbIX B VisualBasic
PaGora ¢ naroii u Bpemenem B VisualBasic
Pabota c rpaduxoit B VisualBasic
OnemeHnTsl ynpasieHus B VisualBasic
OcHoBHble 00beKThI VisualBasic
OcHoBHBIE CBOMCTBa 00bEKTOB B VisualBasic
. OcHoBHnble coObITUsA B VisualBasic
. OcHoBHbIe MeTObI B VisualBasic
3AJIAHUE 2
PazpaboraiiTe npuioxxenue 1t 00pabOTKU ABYMEpHOro maccusa. IIpumepHsiit BUj (GopMbl
€/ICTaBJICH Ha PUCYHKE.
=01 x|
Konduectea cpak [§ KonduecTao cTonsuyos fE_
[FraHM LB 2HAY BHHER 3ME8MBHT OB MACTHES 0T l!l:l_ oo IEI:I_
JapmnouwenoF = [5

MasoimansHee no MO OYME
INSHM2HTEl P2EHES 43

Macoie

41 637 20 9432042 =] [am[5 2
4041 213245433148 = |amizBl
4E2143303654321 &7 2m| E, 2|
34209070 27 2044 44

37 4947 26 404327 X 2| 1.7
23494020 37 232343

20212831 2499832 i

R
WEIST B RATY
437 2347 |2 =l

EHHHE. ANEMEHTOR, SHAYEHHA KO Tl:lphl)c B bLUE 404
PEEHL 2 BOBHHOMY YMeny F pagee 1452

No Yenosue saoauu

Han wmaccuB X(15). Haiitm cpenHee apudmMeTHdecKkoe IIONIOKUTENBHBIX M OTPHUIATETBHBIX
anemeHToB MaccuBa R1 m R2. Ompenenuth, kakodl W3 HAWACHHBIX JJIEMEHTOB OOJBIINE IIO
a0COJIIOTHOH BENMYHHE.

Hanpr maccuBbl X(10) u Y(15). Haiitu MakcuManbHBIE 3JIEMEHTHI MaccHBOB Xmax M Ymax.
OnpenenuTp, KAKOU JIeMEHT MeHblIe Xmax Wik Ymax ¥ Ha CKOJIBKO.

Jan maccuB X(15). Haiitu mpou3BeieHUS MTOJIOKUTENHHBIX H OTPUTIATEIHHBIX 3JIEMEHTOB MacCHBa
P1 u P2. Onpenenutp, uro 6oJibliie 1o adconoTHOH Bennuunnae P1 v P2.

Jan maccuB X(10). HaiiTu KoTM4ecTBO BO TOJOXKHUTEIBHBIX M OTPHUIIATEIBHBIX 3JIEMEHTOB MacCHBA
K1 u K2 . Onpegenuts, uro 6onbire K1 mmu K2 1 Ha CKOJIBKO




4 Han maccuB X(10). HaiiTu mpousBeneHus YETHBIX M HEUETHBIX 3JIeMEHTOB maccuBa Pl u P2.
) Onpenenuts, 4To Oonbiie - P1 umu P2.
5 Han maccuB A(10). Omnpemenuth cpemHee apupMeTHdecKoe SA TIOJOKHUTEIHHBIX DJIEMEHTOB
) MaccHBa ¢ HEUCTHBIMHU HOPSAKOBBIMH HOMEpPaMH.
6 Han maccuB A(15). Onpenenuts cymmy S, npousBenenue P u komudectBo K armeMeHTOB MaccuBa,
) nomagaomux B uaTepnan [10,20].
7. Jan maccus X(15). YHopsaaouuTh 3JIEMEHTBI MACCHUBA 10 BO3PACTaHUIO.
] Hamer maccuBbl A(10) u B(10). Heobxomumo cozmats MaccuB P(10), KaKIaplid 3IEMEHT KOTOPOTO
) umeet Buj P(1)=A(1)*B(i)-10 1 BbIBeCTH Ha Ie4YaTh BCE TPU MAaCCHUBA.
9 Hdan wmaccuB X(20). Ilepemumcarp mompsix B MaccuB Y TIOJNOXHTEIbHBIE, & B MAacCUB Z
) OTpHUIIATEIbHBIC DJIEMEHTHI MaCCHBa X.
3AJJAHUE 3
Pemnte 3agauy B cpeae MathCad.
MNe Yenosue 3adauu
1. Ioctpouts rpadguk GyHximu y=(x>+1)/(x>-4)">.
2. IocTpouts rpaduk GyHkmmm y=x/(x3-9)
3 IMoctpouts rpaduk (GyHKIMH, 33JaHHOM B mapamerpuueckoM Buae: x=3at/(1+t%) u y=3at?/(1+t%),
) ecan ¥<t< -1 m -1<t<+¥
4. IocTpouts rpaduk GyHKIUH, 3aJaHHON HEsBHO: SX°43y2-15=0.
5. IMocTpouts rpaduk GyHKIMH z(X,y) = y> — X°
6. IMocTtpouTs rpaduk GyHKIMHK z(X,y) = +(y> + x?)-1.
7 ITocTpouTh MOBEPXHOCTH, 3aJaHHbIE B HapaMmeTpuueckoM Buze: |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)!.
8. IlocTpouTh MOBEPXHOCTH Z(X,Y) = sin(X) + cos(y).
[TocTpouTh NOBEPXHOCTD, 3aJAHHYIO BEKTOPOM MapaMeTPHUSCKUX (HYHKITHIA.
¢ wu
& xos(b)u
o 9@,b) =g xin(b)
4., 4
£
10. IMoctpouTs rpaduk GyHKIMH y=cos(x/2) + cos(5x)/5 na unreppane [-15;15].

4.7. Conep:kaHue pa3iejoB AUCHUILIMHBI

1. OcHOBHBIE MOHATHA 00bEKTHO-OPUEHTHPOBAHHOIO NMporpaMmupoBanus. OOBeEKT,
KJacc,  CBOMCTBO,  METOJ,  HAacjleIOBaHWE,  HHKancyisanus, noauMmopdusm.  Cpena
nporpamMupoBanus Visual Basic. UnTepdeiic cpensl mporpaMMHUpOBaHUs, SJI€MEHTHI YIIPABICHHUS.

2. Pazpaborka nporpaMMHOro koaa. Co3gaHue MPOEKTOB MPH PEHICHUM WHXKEHEPHBIX
3aJad: JTambl CO3JaHHMS NPOEKTa, ero MoAu(UKaIMs, coxpaHeHue. [laHHbIE W WX ONMCaHHE,
BBIPA)KEHUS U ONlepalii, BCTPOEHHbIE (DYHKLIMU, OCHOBHBIE OIIEPATOPHI.

3. lonmosHuTe/IbHBIe BO3MOKHOCTH Visual Basic. PaGora ¢ pmatoii u BpemeHeMm.
Hcnonp3oBaHue B TpoekTe rpaduku, aHuManuu. Pabora co crpokamu, daimamu, oOpaboTka
omn6ok. [Ipouenyps! u Gpynkiun. [IporpammupoBanne B 0QUCHBIX MPUIIOKEHUSIX, OCHOBBI paOOTHI
C MaKpocamu.

4. OcnoBHble Bo3MoxxkHOcTH Mathcad. MuTtepdeiic Mathcad. [Toctpoenue BoipaxeHUld U
rpa¢ukoB. PenieHune ypaBHeHu#, cucteM ypaBHeHMH. MccienoBaHue (YHKLIHMH Ha SKCTPEMYM.
PaGora c¢ Bekropamum u Marpunamu. Pemenune muddepenumanbupix ypaBHeHuid. OOpaboTka
JKCIIEPUMEHTAIIBHBIX JaHHBIX. MaTeMaTnyeckas CTaTUCTUKA.

5. llporpammupoBanne B Mathcad. Co3manue nporpamm. BBOA-BBIBOJ JaHHBIX.
VYcnoBusiii onepatop. Onepatop mukia. [loanporpammel-dyaknun. OTaaaka

6. Un:kenepubie pacuersl B Mathcad. IIpumepst mmxeHepHbIx pacueroB B Mathcad:
pacder 3JIEKTPUYECKOM LENHM IEPEMEHHOIO0 TOKa, IBMKCHHME IBYX MAIIWH II0 MOCTY, pacyer
MOMEHTOB MHEPLMM CEUCHHUs, pacdeT MPOCTEUIINX COeIMHEHHMU. IIOMCK, KpUTHYECKHUI aHamu3 U
cuHTe3 nHpopmanuu. CUCTEMHBIH MOAXOA Ul PELIeHHs MOCTaBJIEHHBIX 3a4ad. Vcnosiab3oBaHue
€CTECTBEHHOHAYUYHBIX M OOIIEMH)KEHEPHbIX 3HAaHUN, METOJ0B MAaTEMaTU4YECKOro aHaiu3a u




MOJEIUPOBAaHUsT B NPOPECCHOHATBHONM  JeSITEeNbHOCTH.  VICHoJb30BaHHWE  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMH M MPOTPAMMHBIX CPEJICTB NP PEIIEHUH 3a/1a4 IpodhecCUOHATbHON
JEeATEIbHOCTH.

5. O6pasoBartesibHble TEXHOJIOTUN

[Ipu u3yueHUN MUCIUIUIMHBI HCIIONB3yeTCsS WHHOBAIIMOHHAS 00pa3oBaTeNbHasi TEXHOIOTUS
Ha OCHOBE HHTErpaluy KOMIETEHTHOCTHOIO M JMYHOCTHO-OPUEHTHPOBAHHOIO TOIXOIOB C
AJIEMEHTaMHU TPAIUIIUOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO M KBA3HIPO(PECCHOHATBHOTO 00y4EeHHUS C
UCIIOJIb30BAaHUEM HHTEPAKTHBHBIX ()OPM IPOBEICHUS 3aHITHH, HUCCIEI0BATEIbCKONW MPOEKTHOM
NESTEIIbHOCTH U MYJIbTUMEINIHBIX YIEOHBIX MAaTCPHUATIOB.

Bun yuebHO# O6pa3oBarenbHbIC TEXHOJIOTHH
paboThI

Jlexmym DJEeKTpOHHBIE MaTEePHANIbI, HCIOIH30BAHHE MYJIFTUMEINIHHBIX CPEACTB, Pa3AaTOUYHBI MaTepHa

JlabopaTopHbIe JlenoBbIe U poJIeBBIE UTPHI, pa300p KOHKPETHBIX CUTYaIlli, TECTHPOBAHNE, KEHUCHI, BBITOJHEHNE

paboThI TPYNIIOBBIX ayIUTOPHBIX 33JaHUI, MHAWBUAYAIbHBIC JOKIA IbI

CamocTosTenpHas Pabota B 351eKTpOHHO-MH(BOPMAIIMOHHOW 00pa3oBaTeNbHON cpele yHuBepcutera Ha Oaze LMS

pabota Moodle (http://moodle.mgau.ru/).
TpagunuonHas Gpopma - paboTa ¢ y4eOHO# U CIIPaBOYHOMN JTUTEPATypO, U3yUeHHE MaTepPHajIoB
HHTEPHET-PECYPCOB, IIOATOTOBKA K MPAKTHYECKUM 3aHATHIM U TECTUPOBAHUIO. 3aIllUTa U
MIpe3eHTaIHs Pe3yIbTaTOB CAMOCTOSITENLHOIO HCCIISIOBAHMSI Ha 3aHATUSIX

6. OueHo4YHbIE CPpeACTBA AUCIHUTIIMHBI (MOIYJIs1)

6.1. ITacnopt ¢doHaa OLIEHOYHBIX CPEACTB IO JUCHUIINHE

Ne KounTtponupyemslie pa3nensl Kox konTpommnpyemoit OueHOYHOE CPeACTBO
/11 (TeMBI) TUCITUTUTHHBI KOMIIETEHI[UU HanMEHOBAaHHE KOJI-BO
OCHOBHBIE ITOHATUSA OOBEKTHO- VK-1, OHK-l, TecToBrIe 3amaHug 30
1 OPHUEHTHUPOBAHHOIO OIK-4 Bormpocs! 151 5x3aMeHa 3
MPOTrPaMMHPOBAHHS 3
5 P 6 VK-1, OIIK-1, TecToBbIE 3aJaHUS 40
a3paboTKa MPOrPaMMHOTO KOJia OITK-4 BOMpOCH! /ITst SK3aMeHa 5
3 | AomonmuTenbHbie BOSMOXHOCTH VYK-1, OIIK-1, Tecrosbie 3ananus 30
Visual Basic OIIK-4 Bormpocs! 11 3k3aMeHa 6
4 |o Mathead VK-1, OIIK-1, TecroBble 3ananus 23
CHOBHBIE BO3MOXHOCTH Mathca OIIK-4 Bompocs /st dK3aMeHa 8
5 01 Mathead VK-1, OIIK-1, TecroBble 3ananus 30
porpammuposanue B Mathca OIIK-4 Bormpocs! 1151 5x3aMeHa 6
VK-1, OIIK-1, TecroBble 3ananus 30
6 | UmkenepHble pacueTsl B Mathcad OIK-4 BOMpOCH! [T DK3aMeHa 4

Tekymiasi aTrecTanusi MPOBOJUTCA MUCbMEHHO (TECTUPOBAHUE), IyTEM YCTHOTO OIpoca,
TECTUPOBAHUA U BBINOJIHEHUS KOHTPOJIBHBIX 3aJaHUi 1O MPONJEHHON TeMe. TeCTupOoBaHHE MOKET
OCYHICCTBIIATHCA CTYACHTAMH B KaUCCTBC CaMOCTOSITCIILHOU IIOATOTOBKH KakK II0 OTACJIIBbHBIM TEMaM
(o mpuaraeMpIM BOIIPOCaM), TaK | 1O TOJIHOMY O0BEMY TUCIUILIAHEI.

6.2. IlepeyeHb BONPOCOB /JIs1 IK3aMEHA

Paznen 1. OcHoBHBIE MOHATUS O0OBEKTHO-OPHEHTUPOBAHHOTO nporpammuposanus. (YK-1,
OIIK-1, OITK-4)
1. OGbBEKT, Knacc, CBOWCTBO, METOJ, HAaC/e,OBaHNE, MHKAMNCYA[LMS, NOAUMOPOU3M.

2. Cpepa nporpammupoBaHus Visual Basic.

3. WHTepodeic cpeapl NporpaMMMUPOBaHUS, 3/IEMEHTbI YNPaBIEHUS.
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Paznen 2. Pa3zpaborka nporpammuoro kozaa. (YK-1, OIIK-1, OITK-4)
Co3faHve NPOEKTOB MPWU peLUeHUUM WMHXXEHEPHbIX 3aJay: 3Tanbl CO3[4aHUA MPOEKTa, ero

MoaudUKaums, COXpaHEHMeE.
[laHHblE N NX onNucaHume.
Bbipa)keHus n onepauum.
BcTpoeHHble pyHKLMM.
OcHoOBHbI€e onepaTopbl.

Pazgen 3. JlononautensHbie Bo3MoxkHOCcTH Visual Basic. (YK-1, OIIK-1, OITK-4)
PaboTa c naTton n BpeMeHeM.

Mcnonb3oBaHUe B NpoeKTe rpadpuku, aHuMaumu.
PaboTta co ctpokamu, painnamm, o6paboTka oLLINOOK.
Mpoueaypbl U GyHKUUN.

MNporpaMmMupoBaHue B OPUCHbBIX MPUNOKEHUSIX.
OcHoBbI paboTbl C MaKpocaMu.

Paznen 4. OcHoBHbIe Bo3moxkHocT Mathcad. (YK-1, OIIK-1, OITK-4)
NHTepdeinc Mathcad.

MocTpoeHme BblpaxKeHU N rpadUKOB.
PellieHne ypaBHEHUI, CUCTEM YPaBHEHUN.
NccnepoBaHme GyHKUUM HA IKCTPEMYM.
PaboTa c BekTopaMu U MaTpuLaMu.
PelieHne anddepeHmanbHbIX ypaBHEHUNA.
O6paboTKa aKCNePUMEHTA/IbHbIX JaHHbIX.
MaTtemaTtmyeckas CTaTUCTHKA.

Paznen 5. IlporpammupoBanue B Mathcad. (YK-1, OIIK-1, OITK-4)
CospgaHue nporpamm.

BBO/I-BbIBOJ, IaHHbIX.

. YcnoBHbIV onepaTop.

OnepaTtop uukna.

MoanporpaMmbl-GyHKLUK.

11
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Otnagka

Paznen 6. Unxenepusie pacuersl B Mathcad. (YK-1, OIIK-1, OIIK-4)
MpuMep MHXeHepHbIX pacyeToB B Mathcad: pacyeT anekTpuyeckon Lenu nepemMeHHoro Toka.

MpuMep MHXXeHepHbIX pacdeToB B Mathcad: agBmXeHne AByX MaLUWH MO MOCTY.
MpuMep MHXXeHepHbIX pacdeToB B Mathcad: pacueT MOMEHTOB MHEPLMK CeYEHUS.
MpuMep MHXeHepHbIX pacyeToB B Mathcad: pacueT npocTeimx coe AMHEHNA.

IIpuMeHeHre CUCTEMHOrO MOAX04a AJI PELICHUS 3a1ay.

Hcnonp3oBaHne  €CTECTBEHHOHAYYHBIX M OOIICHMH)KEHEPHBIX  3HAHWH,  METOJIOB
MaTeMaTUYECKOr0 aHAJIN3a U MOAEIUPOBAHUS B IPOPECCUOHANTBHOMN NEATETbHOCTH.
Hcnonp3oBanne COBpeMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH M MPOTPAaMMHBIX CPEICTB MPH
peleHnH 3a1a4 IpoPecCuOHaIbHOMN e TETbHOCTH.

6.3. TecToBbIC 3aJaHUA MO JUCHUILJINHE

1. OcHoBHBIE OHATHS 00BEKTHO-OpUEHTHPOBaHHOTO NporpammupoBanus (YK-1, OIIK-1, OIIK-4)

1) Yto Takoe MHKANCYSIUs?

2) UYro Takoe HaclemoBaHue?

3) UYto Takoe momuMopuzm?

4) Yro npencrasiser coboii nmpoekt B Visual Basic?

5) UYto mpencrasiseT coboit dopma B Visual Basic?

6) Uro mpencrasinsieT coboit Moaynb B Visual Basic?

7) Kakoe pacmmpenue umeet aiin npoexra?

8) Kaxkoe pacmmpenue nmeer opma poekra’?

9) Kakoe pacmrpenue uMeeT rpymma npoeKToB?

10) OxHo Object Browser MOKHO MCTIOIB30BATh JIJISl IIPOCMOTPA CIIUCKOB COOBITHIA, CBOICTB,
00BekToB. Yero ermre?

11) YUro Takoe 0ObEeKT?

12) Yto Takoe mpoeKT?

13) KakoB cuHTaKcuC KOMaH bl IPUCBOCHUS 3HAUEHUI CBOWCTB O0OBEKTY?

14) KakoB CHHTaKCUC MpUMEHEHUs MeToza?

15) Yrto Takoe cBOMCTBAa 00BEKTA?

16) Urto Takoe MeToabl 00BeKTa?

17) Uto Takoe coObiTHsi B VB?

18) Uto o3Hauaet Bkiagka "HoBoe" B okHe "HOBBIN NPOEKT", MOABISAIONIEMCS TTPU 3aITyCKe
VB?

19) Uto o3nauaet Bkiajaka "CymectByromiee” B okHe " HOBbIM MpoeKT ", MOABISAIOMIEMCS PU
3anycke VB?

20) YUto o3navaet Bkiaaka "[Iponuioe" B okHe " HoBbIM pOEKT ", MOSBISIONIEMCS TIPH 3aITyCKe
VB?

21) Hns gero ciyxut [Tanens ”HCTpyMEHTOB?

22) Jlns gero ciayxuT okHo "[Ipoext"?

23) [ns wero ciyxut okHo " CBoiicta "?

24) Jlns gero cimyxut okHo "Pa3zmerienue Gpopmbr"?

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

26) s yero ciayxut okHo "[IpoBogHuK 00BEKTOB"?

27) Kakoii anemMeHT ynpaBlieHus: IPEeI0CTaBISET MOIb30BATENI0 BO3MOXHOCTh BEIOOpA OTHOTO
U3 2-yX B3aMMOMCKJIIOYAIOIIUX TapaMeTpoB?

28) Kakoii anemMeHT ynpaBlieHUsl UCTIONB3YETCs ISl BU3yalIbHOTO O0ObEIMHEHUS] KAaKUX-JIN00
AJIEMEHTOB YIIPaBJIEHUS B TPYIIITy?
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29) Kaxoii anemeHT ynpasiieHUs! 0TOOpakaeT CTaTUUECKUI TeKCT?
30) Kakoi1 351eMeHT ynpaBiieHUs] IPUMEHSETCS Ul XpaHEHUS CIIMCKA 3HAYEHUI?
2. Pazpabotka nporpammuoro koaa (YK-1, OIIK-1, OIIK-4)

31) IloscHuTe Ha3HaueHue cBoiicTBa Alignment.

32) IlosicuuTe Ha3HaueHue cBoiicTBa Height.

33) IloscuuTte Ha3HadeHue cBoiicTBa FontSize.

34) IlosicauTe Ha3HaueHHue cBoiicTBa Width.

35) MoXHO 11 U3MEHUTDb 3HaYEHUs cBoicTBa Haamucu Caption MU UCIIOJIHEHUH TPOoeKTa?

36) IlosicauTe Ha3HaueHnue cBorictBa ForeColor.

37) IloscuuTe Ha3HaueHue cBoiicTBa BorderStyle.

38) IlosicauTe HasHaueHue cBoiicTBa BackColor.

39) Ecnim st cBoiicTBa Stretch o6bwexra Image ycranosneno "True", To...

40) Eciu nns coiictBa Stretch o6bekra Image ycranosieno "False", To...

41) lns gero nmpeaHa3HavYCHA TIEPEMEHHAs !

42) KakoB cuHTaKcHc AJisi OObSBICHHS TUIA IEPEMEHHOMN?

43) Kako# oneparop HCIOIb3yeTCs Ul CO3/IaHMsI IEPEMEHHBIX, BUAUMBIX TOJIBKO BHYTPH
npouexypbl?

44) Kakoii onepaTop UCMONb3yeTCs Ui CO3aHUsI IEPEMEHHBIX, BUIUMBIX BO BCEX MPOIEAYypax
JAHHOTO MOAyIs?

45) Kaxkoit omepatop UCIOIB3YETCs JUIsl CO3/IaHMs TIEPEMEHHBIX, BUIUMBIX B JI000H Ipolieype
1:000r0 MOYJISl JAHHOTO MPUIIOKEHUs?

46) Kakoil onepaTop UCHOJIb3yETCA ISl CO3IAHUS IEPEMEHHBIX, COXPAHAIOIIMX CBOE 3HAYEHUE
IIPY BBIXOZE U3 NPOLETyphI?

47) IlepeMeHHY10 KaKOro THUIa He0OX0IMMO HCIIONIb30BaTh JUIsl XPAHEHUS LEJIbIX YUCEeIl U3
nuanasona ot 0 mo 100?

48) IlepeMeHHyI0 KaKOTO THUIIA HEOOXOAMMO HUCTIOIB30BATh VISl XPAHEHHUS JIOTUYECKHUX
3HAYEHUI?

49) Kakoe MakcMMaJIbHOE KOJIMYECTBO CUMBOJIOB MOXKHO HMCIIOJIb30BaTh NPH 3aIaHUM UIMEH
NIEPEMEHHBIX, IPOLEAYDP U KOHCTAHT?

50) YKa)KuTe BEpHOE UMS IIEPEMEHHOM.

51) YUTto Takoe KOMMEHTapHii?

52) Uto Takoe nekcema?

53) Uro Takoe uaeHTupukaTop?

54) CKOJIBKO CHMBOJIOB MOXKET BKJIIOUaTh UMl nepeMeHHol VBA?

55) CKOJIBKO NEPBBIX CUMBOJIOB B UMEHM IIEPEMEHHOM yuuThiBaeT VBA?

56) Jlns XpaHeHMsI KaKuX 3HAUE€HUH CIIy>)KUT TUI niepeMeHHbIX Boolean?

57) [y XpaHeHUsl KaKuX 3HAYEHUH CIIyKUT TN nepeMeHHbIx Long Integer?

58) Jlis XpaHeHMsI KaKuX 3HAUEHUH CITy>)KUT TUI epeMEHHbIX Variant?

59) g XpaHEeHUs KaKuX 3HaYCHUH CITy>KUT TUI IepeMeHHbIX Byle?

60) 11 XxpaHEeHUsT KaKUX 3HAYCHHUH CITy>KUT TUT IepeMeHHBIX Double?

61) Kaxoii cy(pduke ucnonbzyercs 1uig 0003HauSHHsI IEPEMEHHBIX LEJI0T0 Tuna?

62) Kakoii cy(duke ucronbzyercs it 0003HaYCHHS IEPEMEHHBIX THIA " [UTMHHBIC TIeITbIe
yucna"?

63) Kakoii cyduke ucronbzyercs st 0003HaYCHHUS IEPEMEHHBIX CTPOKOBOTO THTIA?

64) Kaxoli cy¢dukce ucnonbzyercs g 0003HauUSHHsI IEPEMEHHBIX JIEHEXKHOIo Thma?

65) Kaxoii cydukce ucronbzyercs s 0003HaYSHHS IEPEMEHHBIX BEIIECTBEHHOTO THIIA
OJMHAPHON TOYHOCTH?

66) Kaxoii cy(dukce ucronbzyercs 1y 0003HaYSHHUS IEPEMEHHBIX BEIIECTBEHHOTO THIIA
IBOMHOM TOYHOCTU?

67) Uto o3HadaeT parMeHT MporpamMmmeol?
Dim A () As String
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68) UTo 03HavaeT parMeHT MporpamMmmabl?
ReDim A (10) As String
69) UTo o3HavaeT parMeHT MporpamMmmabl?
Dim A (10) As Single
70) YUeMy paBeH 0a30BbIil HHAEKC MacchBa A?
Dim A (-3 To 4) As Single
3. JonomauutensHbie Bo3MoxkHOCTH Visual Basic (YK-1, OIIK-1, OITK-4)
71) Yto HanedaraeT VB nocie BbinosHeHUs (hparMeHTa NporpaMMmbl:
X=10\3: Debug.Print x
72) Urto Hanevartaet VB mociie BeimoHeHUs ¢parmenTa nporpamMmmbl: X= 10 Mod 3:
Debug.Printx
73) Uto OyneT u300pa’keHO Ha HKpaHe B PE3yJIbTAaTe BBINOJIHEHHUS CIIEIYIOIIEro oneparopa
LINE (60, 110) — (260, 60), 14
74) Yto OyneT u300pa’keHO Ha HKpaHE B PE3yJIbTaTe BBINOJIHEHHUS CIIEIYIOIIEro onepaTropa
LINE (140, 120) — (300, 220), 6, B
75) Uto OyneT u300pa’keHO Ha HKpaHe B PE3yJIbTAaTe BBINOJIHEHHUS CIIEIYIOIIEro oneparopa
LINE (380,60) — (580, 180), 4, BF
76) Uto OyneT u300pa’keHO Ha HKpaHe B PE3yJIbTaTe BBINOJIHEHHUS CIIEIYIOIIEro oneparopa
CIRCLE (110, 340), 60, 14
77) Uto OyneT u300pa’keHO Ha HKpaHe B PE3yJIbTAaTe BBINOJIHEHHUS CIIEIYIOIIEro oneparopa
CIRCLE (220, 340), 50, 6, 0, 1.57
78) Uto OyneT u300pa’keHO Ha HKpaHE B PE3yJIbTAaTe BBINOJIHEHHUS CIIEIYIOIIEro oneparopa
CIRCLE (390, 340), 60, 2, ,, .6
79) OOBEKT CBA3aH C KJIACCOM B TEPMHHAX O0BEKTHO-OPUEHTUPOBAHHOTO POrPaMMHUPOBAHUS B
CJIEIyIOIIEH HOTALUH. ..
80) B ocHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a K MPOTPAMMHUPOBAHHIO JISKUT METOJ ...
81) Ilonstue "HacnenoBanue" xapakrepusyer. ..
82) CyTb NOHSTHS MOJIUMOP(PU3M 3aKIIOYAETCS B TOM, UTO..
83) CyTb NOHSTHS «UHKAICYJIALU» 3aKI0YAETCA B TOM, YTO..
84) K xoHuenuuu o0beKTHO-OpUEHTUPOBAHHOTO nporpammupoBanuss HE otHocuTcst
85) ba3oBbIMU NOHATHAMH 00BEKTHO-OPUEHTHPOBAHHOTO TPOrPaMMHUPOBAHUS SIBIISIOTCS
86) IIpouecc moucka omKrOOK B IporpaMMe Ha3bIBaeTCs
87) IIponecc ycTpaneHus omMOOK B IpOrpaMMe Ha3bIBaeTCsl
88) OOHapyXEHHOE MTPH TECTUPOBAHUH HapyIIeHHe (OPMBI 3aITUCH MTPOTPAMMBI IPUBOJIUT K
coobmenuto o (6)  ommbke
89) Ompenenute, B KAKUX CIydasX IUKJI BEITIOJTHUTCS OoJiee 3-X pa3
90) Onpenenute, B KaKUX CIIydasx LUKJI BBIIOJHUTCS 2 pa3a
91) Cpenu npuUBEIEHHBIX NOHATUN YKa)XKUTE 00BEKThl POPMBI, HCIIOJIb3YEMBbIE ITPU CO3ITaHUU
npoekta (4):
92) Ykaxxute 00bEKThI, KOTOPBIE MOKHO pacroiiaraTe Ha opme
93) Kak BbI 1ymaere, Kakue U3 MIPUBEJCHHBIX 3aIIMCEd MOTYT OBbITh OlepaTopaMu
npucBauBanus (3):
94) YKaxuTe CBOWCTBA, KOTOPbIE MOXKHO IIPHCBANBATh 00bEKTaM (POPMBbI
95) YKaxxuTe CBOWCTBA, KOTOPBIE MOXKHO MpHCBanBaTh 00bekTy Label
96) Cpeau nepevyncIeHHbIX CBOMCTB YKaXHUTe CBOMCTBA, oO1Me a1 00bekToB: Form, Button,
Label
97) Uro OyaeT HaneyaTaHo B pe3yJIbTaTe BIIIOJHEHHS IPOrpaMMbl?
intX=-3 :intY =10
IF intX * intY >10 THEN
intX = intY * intX
ELSE
IF intX * intY<0 THEN
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intY = intY-5
End if : End if
intS = intY - intX
Labell.Text=Str( intS)
98) Kakoe 3HaueHHe epeMeHHOH intS OyeT HareyaTaHo TOCTe BBIOJHEHUS (hparMeHTa
MIpOrpaMMBbI?
ntS =1
For intN=1 To 3
IntS=intS*intN
Next intN
Labell.Text = Str(intS)
99) B nporpamme, 3anucanHoit Ha VB, MeToioM 00beKTa SIBIISIETCA. . .
Dim intA, intB, intC as Integer
Sub Buttonl Click ()
intA=2
intB=3
intC=intA/intb
ListBox1.Items.Add=Str( intC)
End Sub
100) B mporpamme, 3anucanHoi Ha VB, 00beKkTOM siBIseTCH. ..
Dim intA, intB, intC as Integer
Sub Buttonl Click ()
intA=2
intB=3
intC=intA/intb
ListBox1.Items.Add (intC)
EndSub
4. Ocnosuble BozMoxkHocTH Mathcad (VK-1, OIIK-1, OIIK-4)
101) MathCAD - sto..
102) B coctaB MathCAD Bxomsr (3):
103) B MathCAD nanens «MaTtemaTHKay MpeaHa3HaueHa ajsl. ..
104) Kypcop BBoga B MathCAD — 310 ...
105) JIluauum BBoma B MathCAD —at0 ...
106) Jlunus BBoja Tekcta B MathCAD —a10 ...
107) Mecro 3anonauTens cuMBoiia B MathCAD — 370 ...
108) Mecro 3anonHuTens onepatopa B MathCAD — a1o0 ...
109) B aBromatuueckom pexume Boraucinenuit (MathCAD)
110) B pyunom pexxume Beruucinenuit (MathCAD)
111) OcHoBHble THIBI HaHHBIX cucteMbl MathCAD (3):
112) ®ynkuus Re(z)
113) @ynkuus Im(z)
114) ®yHkuus arg (z)
115) OyHkuus |z
116) PamxupoBaHHBIE IEPEMEHHBIE MTPEJICTABISIOT COOOH ...
117) TeH3o0psl MpeACTaBISIOT COOOI ...
118) BekTopbl NpeacTaBIIsItOT COOOH ...
119) Martpuiisl npeacTaBisOT COOOH ...
120) ITo ymomuanuto B MathCAD Hymepanus WHIEKCOB MAaCCHBOB HAUMHACTCH ..
121) Kakoii onepatop B MathCAD 3anaet Hymepanuio HH/IEKCOB MaCCUBOB?
122) st co3paHus paH>KUPOBaHHOM niepeMeHHoi S ¢ anementamu 0,1,2,3,4,5 Hy>XKHO BBECTH ..
123) Jlyist co3anus paH>KMPOBaHHOM MEPEMEHHOM S ¢ 3j1eMeHTamMu OT 2 110 18 BKIIOUUTEIBHO,
C ILIaroM 2, Hy>KHO BBECTH..
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5. llporpammupoBanue B Mathcad (YK-1, OIIK-1, OIIK-4)

124) Jlana maTpuna 4 _a@ 2 3%3H3}I€HI/I€ Ay, Oyzer paBHO
€ 5 65

125) Jlana maTpuna 4 _a@ 2 323H3}ICHI/I€ A, Oyzer paBHO
€ 5 65

126) Jlana Matpuna 4 -2 2 323H3}ICHI/I€ A~ Gyner paBHO
54 5 6g
a 2 390

127) Jlana matpuna :g 4 5 ¢ 3HAUCHHE ¢bynkmun rank(A) Oyaet paBHO
&7 8 0g
a 2 390

128) [lama matpuna :g 4 5 ¢ 3HAUCHHE ¢dbyuknum cols(A) Oymer paBHO
&7 8 0g
a 2 390

129) Jlana matpuna :g 4 5 ¢ JHAUCHHUE ¢bynkiuu rows(A) Oyaet paBHO
&7 8 0g

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

131) @yukmus identity(N) ...

132) Oynkums diag(v) ...

133) @yuknussubmatrix(A, ir, jr, ic, jc) ...

134) Oynkmus augment (A, B, C,...) ...

135) @yukuus stack (A, B, C,...) ...

136) [anbl matpunbl 3Hauenue Gpynkiuu stack(A,B) Oyner paBHO

(12 3) (00 0)
.'{"-."'-"'.- ;‘\_L j ﬁ‘_.'l- . i\_ D l} I} _.';
137) JlaHbI MaTpHIbI - : * 3nauenne QpyHkuun augment(A,B)
OyZIeT paBHO
128 _(000)
A ;~._ 4 5 61 g L__D 0 D'

138) JlaHbl MaTpUIIbI 3HadeHune QPyHKIUN

" 1 o 3
augmentf | [.A.B.} |
w1 \.3/J Oyznet paBHO

139) 3HaueHue HyHKIMU OyAET paBHO

(3]

i | |,0.1,1.1|=
5 6)

submarrb{
140) 3HaueHue GyHKIMH OyAET paBHO \4 3
141) @yukuus rows(A)...
142) ®yukuwms cols(A)...
143) @yukuus length(v)...
144) Oyukmus last(v) ...
145) Jlan Bektop. Haligure 3nauenue ynkuuu. W:=(1,2,3) rows(w)=...
146) Jlan Bektop. Halimure 3Hauenue pynkmmn. W:=(1,2,3) cols(w)=...
147) Jlana matpuna. Haiinure 3nauenne pynkuuu. cols(A)=...
148) [Hana matpuna. Haitnure 3HaueHue GyHKiuu. rows(A)=...
149) Jlan Bektop. Haligure 3Hauenue QyHkuun.cols(v)=...
150) Jlaun Bektop. Haligure 3HaueHue QyHKIUH.rows (V)=...
151) Jlan Bektop. Haligure 3Hauenue gpynkmuu.last (v)=...
152) Jlan Bektop. Haligure 3Hauenue @pynkmuu.length (v)=...
153) Jlana matpuna. Haitnure 3HaueHue pyHkuun. max(A)=...
6. Umxenepusie pacuersl B Mathcad (YK-1, OIIK-1, OITK-4)
154) Jana matpura. Haiinure 3Hauenne pyHkimu. min(A)=...
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155) @ynkuust Mean(A)

156) ®ynkuusiMedian (A)

157) ®ynkuus Tr (A)

158) @ynkuus rank (A)

159) ®yHkuus sort(v)

160) ®yHk1Ms reverse(v)

161) @ynkuuscsort(A,i)

162) OyHKuMArsort(A,i)

163) Jlan Bektop. Uemy Oyzaet paBHO 3HaueHUe QyHKIuu? sort (v)=...

164) an BekTop. Uemy OyneT paBHO 3HaueHHE PyHKIUU? reverse(v)=...

165) Jlana matpuna. Haiinure 3nauenne pyHkuuu. csort(A,0)=...

166) ana matpurna. Haitnure 3Hauenune ¢pyHkuuu. csort(A,l)=...

167) Jlana matpuna. Haiinure 3nauenne GpyHKiuu. rsort(A,0)=...

168) Hana matpuna. Haitnure 3Hauenue ¢pyHkuuu. rsort(A,1)=...

169) Jlana matpuna. Haiinure 3nauenne GyHKIUU. rSOrt(A,2)=...

170) Ha ognom rpaduke B MathCAD moskeT ObITh OTI0XKEHO

171) CJIAY B MathCAD Mo3HO pemuTh ciieayommuMu cnocodamu (3):

172) ®yukuus Given:

173) @yukuus root (f(x), x):

174) ®ynkumst Minerr (X, y, ...):

175) @yukuus Isolve (A,b):

176) ®ynkumst maximize (f, x1, x2, x3, ....):

177) ®yukuus minimize (f, x1, x2, x3, ...)

178) CumBonbHBIC BeiunciaeHus: B MathCAD MOKHO OCYIIECTBISATh CIEAYIOMUMHE CTIOCOOaMH
3):

179) JlJ1s BBIYMCIIEHUSI HEONIPEIETIEHHOTO MHTErpajia 4Yepe3 MEHIO, Hy>KHO:

180) Jlmst BEIUMCIIEHHUS HEOTPEIEIEHHOTO HHTErpajia ¢ MOMOIIbI0 3HaKa CHMBOJIBHOTO
PaBEHCTBA, HYXKHO:

181) JImst BEIYMCIIEHHUS HEOTPEeIEHHOTO HHTErpaja ¢ MOMOIIBI0 COUETAHHSI KIIABHII, HYKHO:

182) UToOBI yIPOCTUTH BBIPA’KEHUE C IIOMOILBIO MEHIO, HYKHO:

183) UToOBI yIPOCTUTH BBIPAKEHUE C TIOMOIIBIO 3HAKA CHMBOJILHOTO PAaBEHCTBA, HYKHO:

IIpy GyHKIMOHMPOBAHUM MOIYJIbHO-PEHTHHIOBOM CHUCTEMBbl OOYUYEHMs 3HAHMS, YMEHHS U
HaBBbIKU, MPHOOpeTaeMble CTYJEHTAaMH B NPOLECCE H3YYEHHs AUCLMILIMHBI, OLEHUBAIOTCA B
pEeUTHHIOBBIX Oamnax. YueOHas MUCHMIUIMHA MMeeT UTOroBblil peHTHHr -100 6amnioB, KOTOpBIH
CKJIaapIBaeTcsl U3 pyoexHoro (40 6amioB), mpoMexyTouyHoro — (50 OaioB) U MOOLIPUTEIHHOTO
peiitunra (10 Oamno). MroroBas oleHka 3HaHMH CTyJEHTa MO AWCLUIUIMHE OINpeneisercs Ha
OCHOBAHMU TIEPEBOJIa UTOTOBOTO PEHTHHTA B 5-TH OAUTbHYIO HIKAITY C yYE€TOM COOTBETCTBYIOIIMX
KPUTEPHUEB OLICHUBAHMUS.

Kputepun onenku:

- OLICHKA «OTJIMYHO» BBICTABISETCS CTYJAEHTY, eciau 35-50 6amnoB cooTBeTcTBYIOT 75-100%
MOJIO’KUTENBHOIO OTBETA HA MPEUI0KEHHbIE 3aJaHMUS;

- OLICHKa «XOPOIIO0» BBICTABISETCSA CTYIEHTY, eciau 22-36 6amioB cooTBeTcTBYIOT 50-74%
MOJIOKUTENBHOIO OTBETA HA MPEUI0KEHHbIE 3aJaHMUS;

- OLEHKAa «Yy/JOBJIIETBOPUTEIbHO» BBICTABJIAETCS CTyAEHTY, eciau 19-23  Oamios
COOTBETCTBYIOT 35-49% M0JI0KUTETHLHOTO OTBETA HA MIPEITIOKEHHbBIE 3aJaHUS;

- OLEHKAa «HEYAOBJIETBOPUTEIILHO» BBICTABIsETCA CTylneHTy, ecau 0-18 Oamios
co0oTBeTCTBYIOT 0-34% MOJI0KUTEIBHOTO OTBETA HA NMPEJIOKEHHBIE 3a/1aHNUS.

6.4. IlIkana oLeHOYHBIX CPEACTB

YpoBHHU ocBOCHUSA Kputepun onennBanns OueHo4HbIE
KOMIIeTeHIHii cpeacTBa
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(K0J1-BO 0AJ1JIOB)

IIpoasunyTHIi,
COTIIMYHOY
(75 -100 6amoB)

3HATB: OCHOBHBIE MOZENH peleHrs (YHKIMOHAIBHBIX H
BBIYHCIUTEIHHBIX 3amad; TIPUHIIATIBI 00BEKTHO-
OpPHEHTHUPOBAHHOT'O MTPOTPAMMHUPOBAHUS; OCHOBHBIE CIIOCOOBI
U PeKUMBI 00padOTKH WH)KEHEPHOH HH(OpMalu B Cpeie
MathCad;

YMeTb: OCYIIECTBIISTH MMOUCK, KPUTHICCKUI aHAIN3 U CUHTE3
UHQOPMAIMH, TPUMEHSTh CUCTEMHBIA TMOAXOJ IJIsl PEILICHUs
[IOCTABIICHHBIX 33J]a4; MPHUMEHSATh €CTECTBEHHOHAYYHbBIE H
oOIIenHKeHepHbIe  3HAHMSI, METOABl MaTeMaTHYEeCKOTO
aHanM3a HW  MOJCIUPOBaHHS B  NPOQEeCcCCHOHANBHON
JeSITEeNbHOCTH; HCTIONIb30BaTh COBpEMEHHbBIE
nH()OPMAITMOHHBIE TEXHOJOTHH W TIPOTPAMMHBIE CPEICTBA
Opy  pellleHnH 3aJ1a4  MPOPECCHOHATLHON JIeSTeTbHOCTH;
pa3pabaThiBaTh MPOEKTHI AJISl PELICHUS] MH)KEHEPHBIX 3a/1a4 C
WCTIOJIh30BAHUEM CpEbl BU3YAIbHOTO MPOTPaMMHPOBAHUS;
CTaBUTh W pEIIaTh 3adadyd 1Mo 00pabOTKe WHKEHEPHBIX
JAHHBIX B OJTHOM M3 MaTEeMaTHUECKHX MMaKeTOB;

BJaJeTh: METOJAaMHM TIOMCKA, KPUTUYECKOTrO aHaiuu3a H
CHHTe3a WH(OpPMAIlWH;  crocodaMu  permieHus  3amad
npoQeccHoHATEHON JIeSITEITBHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIeNH)KEHEPHBIX 3HAHUI, METOJIOB
MaTeMaTHYECKOTO aHam3a u MOJIEITHPOBAHUS;
MIPAKTHYECKUMH HaBBIKaMH 10 pa3paboTKe MPHIOKEHUI Ha
SI3bIKE  0OBEKTHO-OPHUEHTHPOBAHHOTO TPOTPaMMHUPOBaHMUS;
HaBBIKAMH pEIIeHUs] MPO(ECCHOHANBHBIX 3a/lad B Cpefe
MaTeMaTHYeCKOTO MaKeTa.

MOJIyJIbHOE
TECTHPOBaHUE
(30-40 6amoB);
pedepat
(KOJUTOKBUYM)
(7-10 6amnoB);
HUTOTOBOE
TECTUPOBaHHUE

(38-50 Gaios)

bazoBwrit,
«XOPOIIIOH

(50 -74 6amna)

3HATH: TIPUHIIHIIBL 00BEKTHO-OPHUEHTHUPOBAHHOTO
MPOrPaMMHUPOBAHUS; OCHOBHBIE CIIOCOOBI W PEXKHUMBI
00paboTku nHx)eHepHor nHpopManmu B cpere MathCad;
YMeTb: OCYIIECTBIISTH MMOUCK, KPUTUICCKUH aHAIN3 U CUHTE3
UHQOPMAIMH, TPUMEHSTh CUCTEMHBIA TMOAXOJ IJIsl PeILeHHUs
NOCTAaBJICHHBIX  3ajJay,  WUCIOJb30BaThb  COBPEMEHHEIC
nH(GOPMALIMOHHBIE TEXHOJIOTHH W IPOTPaMMHBIE CpEICTBA
Opy  pelleHnH 33Ja4  MPOPECCHOHATLHON JIeSTeIbHOCTH;
pa3pabaTeiBaTh MPOEKTHI AJIS1 PELICHUS] HH)KEHEPHBIX 3a/1a4 C
UCTIONB30BAaHUEM CPEAbl BH3YaJbHOTO HPOTPaMMHUPOBAHHS;
CTaBUTh M pellaTh 3aJauyd 1Mo 00paboTKe WHKEHEPHBIX
JAHHBIX B OTHOM M3 MaTEeMaTHUECKHUX MMaKeTOB;

BJA/IeTh: METOJAAaMH IIOMCKa, KPHTHYECKOTO aHaiu3a |
cuHTe3a uH(pOpMALMM; MPAKTHYECKUMH HAaBBIKAMH  II0

pa3paboTKe  TpPWIOKEHUH  Ha  SI3BIKE 00BEKTHO-
OpPUEHTHPOBAHHOTO MIPOrpaMMUPOBAHMUS; HaBBIKAMH
peleHus npoQecCHOHATBEHBIX 3aja4 B cpene

MATEMATHYCCKOI'O IMaKeTa.

MOJIYJIbHOE
TECTUPOBaHHE
(20-29 6amnos);
pedepat
(KOJJIOKBUYM)
(5-6 6amoB);
HUTOTOBOC
TECTHPOBAHHUE
(25-37 6amtoB)

IToporossrii,

«YHOBJICTBOPUTCIILHO»

(35 - 49 6annos)

3HATBb: OCHOBHBIC CIIOCOOBI U PEXHUMBI 00pabOTKH
nHXeHepHol nHpopmannu B cpene MathCad;

YMeTb: OCYIIECCTBJISATh MOUCK, KPUTUYCCKUM aHaIM3 U CHHTE3
uHpOpMAIIHH; HCIIOJIL30BaTh COBpPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJOTHH W TIPOTPaMMHBIE CPEICTBA
IIPH PELICHUH 3a1a4 IPO(ECCHOHAIBHOMN EATCILHOCTH;
BJIAJeTh: METOJaMH IIOMCKA, KPUTHUYECKOTO aHaju3a M
CHHTE3a rH(popMaIuy; HaBLIKAMHM penieHus
MpodeCCHOHANBHBIX  3a7ad B Cpele MaTeMaTH4ecKOro
MTaKeTa.

MOJyJIbHOE
TECTUPOBaHUE
(14-19 6annos);
pedepar
(KOJTOKBHYM)
(3-4 6aina);
HUTOTOBOE
TECTUPOBAHHUE
(18-24 6asnoB)

Huzkuii (omoporossrif),

KOMIICTCHIIMA HC

3HATb: OCHOBHBIC BO3MOXHOCTH MaTECMAaTHYCCKOI'O ITIaKETa,
YMETb: CTAaBHUTh 3aa4YHU I10 06pa6OTKC MHXCHCPHBIX TAHHBIX

MOJyJbHOE
TECTHPOBaHUE
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cdopmupoBaHa — B OJJTHOM M3 MaTE€MaTUYECKUX ITAKETOB; (0-13 6aoB);
«HCYZIOBJICTBOPUTCIIBHO» | BjrajgeThb: HaBBbIKAMU peurenus 3a71a4 B cpene pedepar
(menee 35 6aos) MaTEeMaTHYECKOTO MaKeTa. (kosoKBHYM)
(0-2 6amna);
HUTOT'OBOC
TECTUPOBAHUC
(0-17 6amioB)

Bech KOMIUTIEKT OLEHOYHBIX CPenCcTB (KOHTPOIBHO-U3MEPHUTENBHBIX MAaTepHAIIOB), HEOOXOAUMBIX JUIS OLECHKH
3HAaHWH, YMEHHH, HABBIKOB ¥ (WJIM) OIBITA ACATENBHOCTH, XapaKTePHU3YIOMIHe ATAIbl (GOPMUPOBAHHS KOMICTCHITNH B
IpoIiecce OCBOCHUS TUCIMITIMHEI TOIPOOHO MPEICTaBICHBI B TOKyMeHTe «DOH] OIICHOUHBIX CPENICTB TUCITUIUTHHBD.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE OOecrieyeHne JUCHUILTUHbI

7.1. OcHOBHas y4yeOHasi JIUTEPATypa

1. Kazauckuii, A. A. [lpuknanHoe nporpamMmupoBanue Ha excel 2013: yuebHoe mocoOue st
npukiaaHoro Oakanaspuara / A. A. Kazanckuil. [DnekTpoHHBIN pecypc] — DIeKTpoH. AaH. —
M.: UzparensctBO IOpaiit, 2017. — 159 ¢. — (bakanasp. [Ipuxmannoit kypc). — ISBN 978-5-
534-00334-5. — Pexum noctyna: https://www.biblio-online.ru/book/61398439-C8A0-480C-
9D54-5FC34132F5D2 — 3aru. ¢ ’3xpaHa

7.2. lonoJiHUTEIbLHAS yueOHAasl JIUTepaTypa

1. Jlebenmes, B. M. I[IporpammupoBanrie Ha vba B ms excel : ydeOHoe mocobue st
akamemuueckoro OakamaBpuara / B. M. JlebeneB. [DeKTpoHHBIN pecypc] — DIEKTpOH. JaH.
— M. : MzparensctBO HOpaiit, 2017. — 272 c¢. — (bakamaBp. AxagemMuueckuil Kypc.
Monyne.). — ISBN  978-5-9916-7880-3. — Pexum pgoctyma: https://www.biblio-
online.ru/book/SBEC01BC-3BC7-4B2D-92E3-645B869274BC — 3ari. ¢ 3kpaHa

2. Kazauckwii, A. A. O0BEKTHO-OPUEHTUPOBAHHBIN aHATN3 M MTPOrpaMMHUpOBaHUE Ha visual basic
2013 : yueOHHK ans mpukiagHoro OakanaBpuarta / A. A. Kazanckuil. [DneKTpOHHBIN pecypc]
— OnexTpoH. nad. — M. : U3natensctBo FOpaiit, 2017. — 290 c¢. — (bakanasp. [IpuknagHoit
kypc). — ISBN 978-5-534-01122-7. — Pexum goctyma: https://www.biblio-
online.ru/book/562413D5-8050-4DA6-BCA7-4C9AE11B2085 — 3arm. ¢ skpana

3. TyzoBckuii, A. ®@. O6bEKTHO-OPUEHTHPOBAHHOE MPOTrpaMMHUpOBaHUe: yueOHOe mocoOue s
npukiagHoro 6akainaBpuata / A. @. Ty30Bckuid. [DIEKTPOHHBIN pecypc| — DIEKTPOH. TaH. —
M.: UznarensctBo FOpaiit, 2017. — 206 c. — (YuuBepcurersl Poccun). — ISBN 978-5-534-
00849-4. — Pexum pocrtyna: https://www.biblio-online.ru/book/BDEEFB2D-532D-4306-
829E-5869F6BDASF9 — 3aru. ¢ skpaHa

4. 3pikoB, C. B.IlporpammupoBanue. OOBEKTHO-OPUEHTHUPOBAHHBIM TMOAXOJ @ YYEOHUK U
MPAKTUKYyM sl akajeMudeckoro OakanaBpuata / C. B. 3bikoB. [DnekTpoHHBIH pecypc] —
OnektpoH. nan. — M. : U3gatensctBo IOpaiit, 2017. — 155 ¢. — (bakanaBp. AxkageMudecKuii
kypc). — ISBN  978-5-534-00850-0. — Pexum goctyma: https://www.biblio-
online.ru/book/E006A65E-B936-4856-B49E-1BA48CF1AS52F — 3armn. ¢ skpana

5. Ceiconerun, E. I'. PazpaboTka MHTEpHET-NPHIIOKEHUH @ yuyeOHoe mocobue amis By3os / E. T
Ceiconerun, C. [I. Poctynues ; mox Hayd. pen. JI. I'. JlopocuHckoro. [DneKTpoHHBII pecypc]
— DnekTpoH. 1aH. — M. : U3narensctBo FOpaiit, 2017. — 90 ¢. — (YHuBepcutets! Poccun).
— ISBN 978-5-9916-9975-4. — Pexxum JOCTYTIA: https://www .biblio-
online.ru/book/3DC621E0-332B-48EC-90B8-7715CA11ED85 — 3aru. ¢ skpaHa

6. IlleneroB, A. I'. OCHOBBI NPOEKTHUPOBAHUS MPUOOPOB M CHCTEM. 3aJauyd U YIPAKHEHUS.
Mathcad ans npubopocTpoenus : yuebHoe nocodue i akajgemMudeckoro 6akanaspuata / A. I
[llenieToB. [DeKTPOHHBIN pecypc| — DIEeKTpoH. AaH. — 2-€ u3l., crep. — M. : M3gaTenscTBO
FOpaiir, 2017. — 270 c¢. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-03915-3.
— Pexum goctyma:  https://www.biblio-online.ru/book/DC42C6D0-05E5-4AA2-AEB1-
4331E8A72B32 — 3aru. ¢ 3kpaHa

7. CokonoBa, B. B. BeiuncnurenbHas TexHuUKa M HWH(OpMAalMOHHBbIE TeXHOJOrMu. Pa3paboTka
MOOWJIBHBIX TPHIIOKEHHUM: ydeOHoe mocobue A mNpuKiIagHoro OakanmaBpuata / B. B.
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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

CoxkosoBa. [D5eKTpoHHBIN pecypc] — DnekTpoH. 1aH. — M. : U3narensctBo FOpaiit, 2017. —
175 c¢. — (YuuBepcurersl Poccum). — ISBN 978-5-534-00779-4. — Pexum poctymna:
https://www.biblio-online.ru/book/D80F822D-BA6D-45E9-B83B-8EC049F5F7D9 — 3aru. ¢
JKpaHa

8. Hamunrep, B. A.Mudopmatuka u maremaTuka. PerieHue ypaBHEHUH M ONTUMH3AlMS B
mathcad u maple: yueOHUK U TpakTUKYM JUIsd NpUKiIagHoro OakanaBpuara / B. A. Jlamunrep,
C. 1. CuMOHXEHKOB. [DIEKTPOHHBIN pecypc] — DIEeKTPOH. laH. — 2-€ U3/, UCIIP. U JI0I. —
M. : U3parensctBO FOpaiit, 2017. — 161 ¢. — (bakanasp. [Ipuknagnoit kypc). — ISBN 978-
5-534-00311-6. — Pexum gocrtyma: https://www.biblio-online.ru/book/373E27B2-F2B8§-
4BC9-9D66-EFFA2353B4D1 — 3arun. ¢ skpaHa

9. TyzoBckuii, A. @. [IpoexTrpoBanue u pazpaboTka web-npuiaoxeHuit : yueOHoe mocodue ams
akamemuueckoro OakamaBpuara / A. @. Ty30Bckuil. [DNeKTpOHHBIN pecypc]| — DIEKTPOH. JaH.
— M. : U3parensctBO FOpaiit, 2017. — 218 c. — (Yuuepcuretsl Poccun). — ISBN 978-5-
534-00515-8. — Pexxum moctyma: https://www.biblio-online.ru/book/9647E367-C8C0-4E0B-
B80C-EC0195497717 — 3arx. ¢ sxpaHa

7.3. MeToau4ecKkue yKasaHus U MATEPHAJbI 110 BUIAaM 3aHATUHI

1. YyeOHno-meroanueckuit komiieke «llpukiagHoe nporpammupoBanue», Makosa H.E.
N3n-so: ®I'bOY BO Muuypunckuii I'AY, 2022, 228 c.

2. YyeOHoe mocoOue ¢ MpUMEHEHHWEM aKTHUBHBIX MeT0/I0B oOydeHus «PerieHue HaydHO-
MH)KEeHEepHBIX 3a/1a4 B naketre MathCAD», Makosa H.E. Muuypunck: Muuypunckuiit 'AY, 2021

3. Meroauueckoe moco0Oue Uil CaMOCTOSITENbHOM paboThl CTyIeHTOB «OCHOBHBIE
Bo3MOXxHOCTH Visual Basic». MakoBa H.E. Muuypunck: Muuypunckuii 'AY, 2020.

7.4. UnpopmanoHHbIe U HM(PPOBbIEC TEXHOJIOTHMH
(mporpammMHoe odecnieueHne, COBpeMeHHbIe NpodeccuoHalbHbIe 0a3bl JAHHBIX

U MH(POPMALMOHHBbIE CIIPABOYHbIEC CHCTEMbI)

VYueOHast JUCHUIUIMHA (MOIYyJb) TNpeaycMaTpUBaeT OCBOEHHE WH()OPMAIMOHHBIX U
UQPPOBBIX TEeXHOJNIOTUH. Peanm3amus muppoBBIX TEXHOIOTHH B 00pa3oBaTENbHOM MPOCTPAHCTBE
SBJISIETCSI OIHOM W3 BaXKHEWIMMX 1eneld oOpa3oBaHuWs, Jalomiell BO3MOXKHOCTh pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOyYaromuxcs Kak OyaymuX BbICOKOKBAIM(UIIMPOBAHHBIX
CTICIIAJIICTOB.

HudpoBeie TEXHOJOTHH MPEIyCMaTPUBAIOT PAa3BUTHE HABBIKOB 3()()EKTUBHOTO pPELICHHS
3a7a4 Mpo(eCCHOHANBHOTO, COIMAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCTIOIB30BAHUEM Pa3INIHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUH. OcBoeHHE HMU(PPOBBIX TEXHOJOTUH B pPaMKax JaHHOU
JTMCIUIUIMHBL (MOAYJIS) OPUEHTHPOBAaHO HAa CHOCOOHOCTH 0€30macHO M HaUIekalmuM 00pazoM
NoJy4yaTh JOCTYI, YIpPaBisATb, WHTETPUPOBAaTh, OOMEHUBATHCS, OLICHUBATH M CO3/1aBaTh
uHpOpMAMIO C TMOMONIBI0 HHU(QPOBBIX YCTPOMCTB M CETEBHIX TexHoJoruid. PdopmupoBaHHe
U(PPOBOH KOMIETEHTHOCTH MpEroiaraeT paboTy ¢ JaHHBIMH, BJIAJCHHE MHCTPYMEHTAMH IS
KOMMYHUKAIHH.

7.4.1 DJIeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI M 0a3bI JaHHBIX

1. OO0 «OBC JIAHb» (https://e.lanbook.com/) (moroBop Ha oka3zanue ycayr ot 01.09.2025
Ne 6/u (CeteBast aneKTpoHHAs OMOITUOTEKA).

2. baza ganHBIX 251eKTpoHHBIX HHpOopMannoHHbIX pecypcoB ®T'BHY ITHCXbB (moroBop mo
00eCTeyeHnI0 JOCTyna K AJIeKTpoHHBIM HH(popmarmonHsiM pecypcam GI'BHY IMHCXB uepes
tepmuHan yaaieHHoro gocryna (TY ] ®TI'BHY [THCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnextponHoe m3narenbcTso FOPAMTY (https://urait.ru/) (zoroBop Ha oka3aHHe
YCIyT 10 TIPEAOCTaBIICHUIO JOCTyna K oOpaszoBatenbHOUM Tuiargopme OOO «DneKTpoHHOE
u3atenbctBo FOPAMTY ot 01.09.2025 Ne 7326).
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4. DnexTpoHHO-OMOMMOTeYHast cucrema «Bepuaackuit» (https://vernadsky-lib.ru) (moroBop

Ha 0e3BO3ME3THOE UCTOJIb30BaHue TpousBeaeHui ot 26.03.2020 Ne 14/20/25).
5. baza nanupix HOb «HanumonanbHas anekTponHas oudmuorekay (https://rusneb.ru/) (morosop o
nogxmodennn kK HOb n npenocrasienun nocrymna k oobekram HOb ot 02.09.2024 Ne 101/H36/4712-n).

6. JloroBop O COTpyOHMYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYI IIOJIb30BaTeIsIM YHHMBEPCUTETa M3 4YHCJIa HMHBAIUIOB IO 3pPEHUIO,
CJIa0OBUISAIIMX, UHBAIMAOB APYTUX KATErOpUH C OrpaHUYEHHBIM JOCTYNOM K MH(pOpMAaIHH, JIHLI,
UMEIOUINX TPYAHOCTH ¢ ureHueM ImockoneyaTHoro Tekcta TOI'BYK «TamboBckas oGmnactHas
yHHMBepcalibHast HayuyHast OmbOimoreka uM. A.C. Ilymkunay @unuman «CneuuanbHas Oubnmoreka
st cnensix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (1oroBop o cOTpyaHHUYECTBE OT
10.10.2024 Ne 0001).

7.4.2. UudopManmoOHHbIE CIPABOYHBIE CHCTEMBbI
1. CrnpaBounas npaBoBas cuctema Koncynbrantllimtoc (oroBop mocraBkW, ajanTallud U
COIPOBOXKIEHHUS FK3eMIuIsApoB cucteM Koncynprantllntoc ot 24.02.2025 Ne 12760 /13900/2C).
2. DnexTpoHHBIA nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT)» (noroBop Ha yciyru

o cornpoBokaeHuto ot 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHnHble npodeccuoHabHbIE 0a3bl TaHHBIX

1. ba3a paHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(MOPMAIIMOHHO-00pA30BaTEIbHOMN
nporpammel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)

2. baza panneix HayuHoli snektponHoi Oubmmorexku eLIBRARY.RU — poccuiickuit
UHPOPMAIMOHHO-aHAIUTHYECKUH TOpTan B 00JacTH HAayKd, TEXHOJIOTUH, MEIUIMHBI U
oOpa3oBanus - https://elibrary.ru/

3. [Toptan oTkpwITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiThie pgaHHble DenepanbHON  CIIy’)KOBI TOCYJAapCTBEHHOH CTATUCTUKH -
https://rosstat.gov.ru/opendata

5. baza nannbIxX xypHanoB Science Direct comepxxut 6ornee 1500 ypHaiaoB H31aTENbCTBA
Elsevier, cpenu HUX A30aHU 1o “H(pOPMAITMOHHBIM TEXHOJIOTUAM -
https://www.sciencedirect.com/#open-access

6. ba3za manHbIX mHpOpManMoOHHON cucTeMbl «EnuHOe OKHO JOCTyma K 00pa3oBaTEeIbHBIM
pecypcam. Pazpnen. Nudopmaruka u nH(pOPMaIMOHHBIE TEXHOJIOT U -
http://window.edu.ru/catalog/?p_rubr=2.2.75.6

7. Xpanunuiie HaOOPOB JaHHBIX JUIS 3a7a4 MAIIMHHOTO 00yueHus - https://www.kaggle.com/

8.  «TexakcmepT» -mpodecCuoHAIbHBIC CITPAaBOYHBIE CUCTEMBI -http://TexakcnepT.pyc/

9. baza ganaeix K TEXHOPMATUB» - https://www.technormativ.ru/

10. baza kHur wu mnyOmukamuii OnekTpoHHOW OmbOmmorexkn "Hayka u Texnmka'
http://www.n-t.ru

11. bank wu300peTeHUH, TEXHOJOTMA M HAyYHBIX OTKPBHITHHA. He3aBHUCHMBIA HaydHO-
TEXHUUYECKUU mopTai - http://www.ntpo.com

12. T'ocynapcTBeHHasi cucTeMa MpaBoBOW MH(pOpManuu - O(GUIIMAIBHBIA WHTEPHET-TIOPTa
npaBoBoi HHGopmanuu - http://pravo.gov.ru/

7.4.4. JIuleH3MOHHOE U CBOOOHO PACPOCTPaHsieMoe POrpaMMHOe
o0ecreyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA

Ne HaumenoBanue PazpaboTunk [10 JocTtynHocTh Ccoinka Ha Enunsrit PexBusutThI
(mpaBooGnanaren | (JMLIEH3MOHHOE, peecTp pOCCHHCKUX MIOJTBEPKIAIOILETO
b) CBOOOTHO nporpamm st OBM u JOKyMeHTa (TIpH
pactmpocTpaHsieM BJ1 (py HaM4IMm) HaJIMYHH)
oe)
1 Microsoft Windows, Microsoft JIureH3noHHoOE - JTunensus
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Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox
JeicTBus: OeccpodHO
AHTHBHpYCHOE AO Jlnuensnonnoe | https://reestr.digital.go | CyOmuneH3noHHbII
MIPOrpaMMHOE «JlabopaTopus v.ru/reestr/366574/?sp norosop ¢ OO0
obecrieueHne Kacmnepckoro» hrase id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccwust) 17.12.2025 Ne 6/H,
Security asst OusHeca CPOK JCUCTBHSL: C
18.12.2025 no
17.12.2026
MoitOduc 00O «Hogsie Jlnensznonnoe | https://reestr.digital.go Kontpakt ¢ OO0
CranpapTHBIH - oOnavHbIe v.ru/reestr/301631/?sp «PyOukon»
OdoducHsIif makeT TEXHOJIOTHI» hrase id=2698444 ot 24.04.2019 Ne
IUTS pabOTHI C (Poccus) 036410000081900001
JIOKYMEHTaMHU 2
Y TIOYTOMU CPOK JeHCTBHUS:
(myoffice.ru) 6eccpouHo
OducHsIiT makeT AO «P7» Jluniensuonnoe | https://reestr.digital.go KonTtpakt ¢ OO0
«P7-Oduc» v.ru/reestr/306668/?sp «Codrekcy
(meckrorHast BepCHsl) hrase id=4435041 o1 24.10.2023 Ne
036410000082300000
7
CPOK JEHCTBHUSL:
OeccpodHo
OneparroHHast 000 "ba3ajbt Jluniensuonnoe | https://reestr.digital.go KonTtpakt ¢ OO0
cucremMa «AJbT cBOOOIHOE v.ru/reestr/303262/?sp «Codrekcy
Oo6pa3zoBaHue» MIPOrpaMMHOE hrase id=4435015 ot 24.10.2023 Ne
obecrieuenne" 036410000082300000
7
CPOK JIEHCTBHUSL:
OeccpodHo
IIporpammHas cucrema AO Jlmuensnonnoe | https://reestr.digital.go JIneH3nOHHBIN
JUT OOHAPYKEHHS «AHTHIIIaTHAT» v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccwust) hrase id=2698186 «AHTHUIUIaTHAT» OT
3alMCTBOBAHUH B 16.05.2025 Ne 10567,
Y4eOHBIX U HAyYHBIX CPOK JICHCTBUS: C
pabotax 16.06.2025 o
«Antumnaruar BY3» 15.06.2026
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CB000OIHO - -
- IPOCMOTP pacrpocTtpaHsieM
nokymeHToB PDF, oe
DjVU
Foxit Reader Foxit Corporation CoboaHO - -
- IPOCMOTP pacmpocTpaHsem
nokymeHtoB PDF, oe
DjVU

7.4.5. Pecypcbl uHGOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « MHTEepHET»
CDTOwiki: 6a3a 3nanwmii mo nudposoit Tpancopmanuu https://cdto.wiki/
2. Kpynseiimmii BeO-cepBuUC it xocTtuHra I[T-poeKTOB W HMX COBMECTHOW pa3pabOTKH-

https://github.com
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B w

Marematuka. Anroputmsl. [IporpammupoBanue - http://www.sura.ru/maxwell/scripts/
MSDN — UnTtepueTr-pecypc kommnanuu Microsoft: http://msdn.microsoft.com/

5. barumes I1.C. OcHoBbl nporpamMmmupoBanus Ha Visual Basic 6.0. DnekTpoHHBIN y4eOHHK. -
http://psbatishev.narod.ru/vb/v000.htm

6. Mathcad-cnipaBouHuK 1o

http://old.exponenta.ru/soft/Mathcad/Mathcad.asp
7. CunpaBounuk Mathcad - http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
8. Hurepner-Yuusepcurer Mupopmanmonnsix Texnonoruii http://www.intuit.ru/
9. YouGile — cucrema ynpasienus npoekramu https://ru.yougile.com/
10. BupryanbHas 1ocka Mupo: miro.com
11. BupryanbHas nocka SBoard https://sboard.online/
12. SMath Studio — cpencTtBo aBTOMAaTH3allMM MAaTEMaTHYECKHMX pacu€roB ¢ TIpaduyecKum
pemakTopoM https://ru.smath.com

BBICIIIEN

MaT€MaTUuKe -

7.4.6. L{ludpoBbie HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTeJIbHOM MpoLecce

1. LMS-mnatdopma Moodle
2. BupryanbHas gocka Mupo: miro.com
3. BupryansnHas nocka SBoard https://sboard.online
4. BupryansHas nocka Padlet: https://ru.padlet.com
5. Ob6maunsie cepBuchl: Anaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: Aunekc @opmel, MyQuiz
7. Cepsucsl BuneocBs3u: JAnnexc tenemoct, Webinar.ru
8. CepBuc coBMecTHOW paboThl Haj mpoekramu Uit  HeOonpmux rpymnm  Trello
http://www.trello.com
7.4.7. llndpoBbie TeXHOJOTHMH, IPUMEHsIeMbIe TPH U3YYeHUU TUCHUILTHHBI
Ne Ludposkie TexHOIOTHN Bunpl yueOHOI paboOThI, BBIOIHIEMBIE C dopmupyembie NAK
MPUMEHEHHUEM IIM(DPOBOI TEXHOJIOTHH KOMIIETEHIIUU
1. | ObnayHbie TEXHOIOTUN Jlekiuu VK-1 Na-1yx,
JlabopaTopHbie pabOThI OIlIK-1 NA-2yi
OIIK-4 NO-3yka
I/II['4YK—1
U-1onk-1
HI['?-OHK-I
WJI-1onk-4
I/II['201'IK—4
8. MarepuajibHO-TeXHUYECKOEe 0O0ecnevyeHne U CIUTTHHbI
HanmeHnoBanue OCHaH.[eHHOCTL HCpe‘IeHb JIMIICH3UOHHOT'O IPOrpaMMHOI0
crenuagbHbIX * crenuanbHBIX NOMENMIEHUH U TOMEIEHUI obecrnieueHns. PeKBU3NTH TOATBEPKIATOIIETO

MHOMEILEHUH U
MMOMEIICHUM IS
CaMOCTOSITCIIbHOM
paboThI

JUTS CAMOCTOSITETIFHOM paboThI

JTOKYMEHTa

VYuebOHas ayquropus
JUISL TIPOBE/ICHHUS
3aHATUH
JIEKIIMOHHOTO THIIA
(r. Mu4ypHHCK, yi1.
WHTepHaloHaNbHAS,
oM Ne 101, 2/32)

1. MaTepaxkTuBHas Hocka (MHB. Ne
2101040205)

2. CucTeMHBIH KOMILIEKT: nporeccop Intel
Original LGA 1150, BenTmsatop Deepcool
THETA 21, marepunckas miaata ASUS
H8IM-K S-1150 iH, mamsrs DDR3 4 Gd,
xkectkuit guck 500 Gb, kopmyc MAXcase

H4403, 6ok mutanus Aerocool 350W ( uHB.

Ne 21013400740)
3. ITpoexTop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

1. Microsoft Windows 7 (JiurieH3ust ot
31.12.2013 Ne 49413124, 6eccpouHO).
2. Microsoft Office 2010 (yuueH3ust ot
04.06.2015 Ne 65291658, 6eccpodHo).
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4. HaGopbl JeMOHCTPALIMOHHOTO
000py/I0BaHus M yIeOHO-HATTISIHBIX
ocoOHH.

VYuebHast ayquTopus
JUISL TIPOBE/ICHHS
3aHATUI
CEMUHApCKOTO THIIA,
KypCOBOTO
TIPOCKTUPOBAHUS
(BBITTOTHEHUS
KypCOBBIX paboT),
IPYIIIOBBIX U
VHJIUBHy QJTbHBIX
KOHCYJIbTaIUH,
TEKYIIEro KOHTPOJIs
1 TIPOMEXKYTOYHON
aTTecTalyu
(KOMITBIOTEPHBIN
KJ1acc)

(r. MugypuHCK, yiI.
MHurepHauyoHanbHas,
a. 101 - 1/114)

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

2. Kommerorep C-700 (maB. Ne 1101045328)
3. KonuenTpaTop ceTeBoit (WHB. Ne
2101061671)

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

5. Cucremuslit komiuiekt: [Iponeccop Intel
Original LGA 1155 Celeron G 1610 OEM
(2.6/2 Mb), monutop 20” Asus As MS202D ,
MaTepuHCKas iata Asus, BEHTWISATOD,
MaMsTh, )KECTKHH JTUCK, KOPITyC, KJIaBHATYPa,
MbIb (MHB. Ne 21013400425, 21013400446,
21013400453, 21013400454, 21013400481,
21013400480, 21013400455, 21013400482,
21013400505)

KoMrmproTepHas TeXHHKA TOAKIIIOUEHA K CETH
«MHTepHeT» 1 obecrieyeHa T0CTYIIOM K
OUOC yHuBepcurera.

1. Microsoft Windows, Office
Professional (JIumensust ot 04.06.2015 Ne
65291651 cpok neiicTBus: 6eccpodHO)

2. Moit  O¢mc  CraHmapTHBIA -
OdwucHbril makeT 111 pabOTH ¢ JOKyMEHTaMH
u nouroit (Konrpakr ¢ OOO «Pybukon» ot
24.04.2019 Ne 0364100000819000012 cpoxk
JIEHCTBUS: OECCPOUYHO)

3. AHTHBHpYCHOE IIPOrPaMMHOE
obecrnieuerne Kaspersky Endpoint Security
i OuzHeca (CyOJIMIIEH3UOHHBIH JOTOBOP C
000 «Codreke» ot 24.10.2023 Ne 6/H, cpok
neicteus: ¢ 22.11.2023 mo 22.11.2024 )

4. OnepauvoHHas  cucTeMa  «AJBT
O6pazoBanue» (Konrpakr ¢ OO0 «Codrexc»
or 24.10.2023 Ne 0364100000823000007
CPOK JAEHUCTBHSI: OECCPOTHO)

5. Jlmuensnonnelid  moroBop ¢ AO
«Antumaruat» ot 23.05.2024 Ne 8151, cpox
neiictBus: ¢ 23.05.2024 no 22.05.2025

6. baza JTAHHBIX 3NEKTPOHHBIX
nH(OPMALIMOHHBIX pecypcoB OI'BHY
IMHCXB (moroBop mo obecrie4eHHo JoCTyIa
K DJIEKTPOHHBIM HH(QOPMaIMOHHBIM pecypcam
OI'bHY MHCXb uepes TepMUHAI
ymanenHoro  mocryma  (TY ] OI'BHY
ITHCXB) ot 09.04.2024 Ne 05-YT/2024)
DnexTpoHHas: OMOTNOTETHAs CHCTEMA
«HanmoHanpHEIH TUGPOBOH pecypc
«Pyxont»: Komnexkuuu «ba3oBslil MaccuB» u
«Komnoc-c. Cenpckoe X03HCTBOY
(https://rucont.ru/) (0roBop Ha OKa3aHHE
YCIIYT MO TPEIOCTABICHUIO JOCTYNA OT
26.04.2024 Ne 1901/bI122)

ITomemenue s
CaMOCTOSTENIbHON
paboTsl

(r. Mu9ypHHCK, yiI.
WuTepHalmoHaNbHAS,
a. 101 - 1/115)

1. Komnetorep Celeron E3500 (unB.
Ne2101045275)

2. Komnsrorep Celeron E3500 (uns.
Ne2101045276)

3. Kommrerorep Celeron E3500 (maB.
Ne2101045277)

4. Komnerotep Celeron E3500 (unB.
Ne2101045278)

5. Komneiorep Celeron E3500 (uHB.
Ne2101045279)

6. Komnbrorep Celeron E3500 (unB.
Ne2101045280)

7. Komnbtorep Celeron E3500 (unB.
Ne2101045281)

8. Kommetotep Celeron E3500 (unB.
Ne2101045274)

KoMnproTepHas TEXHUKA TOAKITIOUYCHA K CETH
«VHTepHeT» 1 obecrieyeHa JOCTYIOM K
OUOC yHuBepcurera.

1. Microsoft Windows, Office
Professional (JIuuensuss or 04.06.2015 Ne
65291651 cpok nericTBus: 6ecCPOUHO)

2. Moi#t  O¢uc  Cranpmaprteeii -
OducHbli makeT [uist paboThl C JOKYMEHTaMU
u nouroit (Konrpakr ¢ OOO «Pybukon» ot
24.04.2019 Ne 0364100000819000012 cpoxk
neificTBHs: 6ECCPOTHO)

3. AHTHUBHPYCHOE MPOTPaMMHOE
obecrnieuerne Kaspersky Endpoint Security
it OuzHeca (CyOJIMIIEH3UOHHBIH JOTOBOP C
000 «Codreke» ot 24.10.2023 Ne 6/H, cpok
nerictBus: ¢ 22.11.2023 mo 22.11.2024 )

4, OnepaunoHHas  cucTeMa  «AJBT
O6pazoBanue» (Konrpakr ¢ OO0 «Codrexc»
or 24.10.2023 Ne 0364100000823000007
CPOK JACUCTBHSI: OECCPOTHO)

5. JlmensnonHelid  moroBop ¢ AO
«Antunmaruat» ot 23.05.2024 Ne 8151, cpok
neiictBus: ¢ 23.05.2024 mo 22.05.2025

6. Bbaza JAHHBIX 3IEKTPOHHBIX
nH(OPMALIMOHHBIX pecypcos OI'BHY
IMHCXB (moroBop 1o obecrnedyeHuo JocTyra
K DJIEKTPOHHBIM HH(QOPMAIMOHHBIM pecypcam
OI'BHY IMHCXb uepes TepMUHaI
ymanenHoro  goctyma  (TYJ ~ ®I'BHY
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ITHCXB) ot 09.04.2024 Ne 05-YT/2024)
DNeKTpOHHAs OMOTUOTEYHAS CUCTEMA
«HanmoHanbHEIH TUPPOBOI pecypc
«Pyxont»: Komnekuuu «ba3oBbiit MaccuB» u
«Komoc-c. Cenbckoe X03MCTBOY
(https://rucont.ru/) (moroBop Ha OKa3aHHE
YCIIYT TI0 IPEIOCTABICHUIO OCTYIA OT
26.04.2024 Ne 1901/BI122)

PabGovas mporpamma AMCHUIUIMHBI COCTaBieHa B cOOTBeTCTBUU ¢ TpeboBanmsimu OI'OC BO mo
HampasieHuto noArotoBku 23.03.03 Oxcruryaranus TPaHCIOPTHO-TEXHOJOTMUYECKUX MAIUH U
KOMIUIEKCOB (YpOBEHb OakajaBpuaTa), YTBEPXKICHHOTO TPHKa3oM MMHHCTEpCTBA HAYKH |
BhIcIero oOpasoBanus Poccuiickoit deneparu Ne 916 ot 07 aBrycra 2020 r.

ABTOp:
JlouieHT Kadenpbl MaTeMaTuKH, GU3UKU U UHOOPMALIMOHHBIX TEXHOJOTUH, K.C/X.H., TOLIEHT

MaxkoBa H.E.

Penensenr:
npocdeccop kadeapsl TpaHCIOPTHO-TEXHOJIOTHUECKUX MAIIMH U OCHOB KOHCTPYUPOBAHMS, K.T.H.,

nonenT Muxees H.B.

[Iporpamma paccmoTpeHa Ha 3acemann  Kadeapsl MaTeMaTWKd, (QU3HKA U
UH(POPMALMOHHBIX TeXHOIOTUH, npotokoa Ne 10 ot 09 mapta 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceaHMM Y4eOHO-METOAMYECKON KOMHUCCHHM HH>KEHEPHOIO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021 r.

[IporpamMma yTBepk/eHa Ha 3aceJaHUM Yy4yeOHO-METOJUYECKOrO0 COBETa YHHUBEpPCUTETA
npoTtokoi Ne 8 ot 22 anpens 2021 r.

IIporpamma nepepaboTtaHa 1 A0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu ®I'OC BO.

[IporpaMmma paccMOoTpeHa Ha  3aceqaHUM  Kadeapsl MaTeMaTHKH, (U3UKUA |
UH(POPMALMOHHBIX TeXHOIOTuM, npotokoa Ne 10 ot 10 uronst 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOIUYECKON KOMHCCHH HHXEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 nrons 2021 r.

[Iporpamma yTBepXKJe€HAa Ha 3aceJaHWd Y4eOHO-METOIMYECKOTO COBETa YHHBEpPCHTETA
npotokoia Ne 10 ot 24 utons 2021 r.

[Iporpamma nepepaboTtana u A0MOHEHA B cOOTBEeTCTBHUH ¢ TpeboBanusiMu @I'OC BO.

[Iporpamma paccMoTpeHa Ha  3acelaHuM  KadeApbl  MaTeMaTUKH, (QU3MKHM U
uHpopMalmoHHbIX TexHoiorui. [Iporokon Ne 8 ot 12 anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3acelJaHUd y4eOHO-METOJUYECKOM KOMUCCHM HMHXEHEPHOIo
uHcturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepkJe€Ha Ha 3aceJaHWd Y4eOHO-METOJMYECKOT0 COBETa YHHBEpPCHTETa
npotokoi Ne 8 ot 21 anpens 2022 rona.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBEeTCTBHM ¢ TpeboBanusiMu GI'OC BO.

IIporpamma  paccMoTpeHa Ha  3acefaHuM  KadeApbl  MaTeMaTUKH, (QU3UKHM U
UHPOpPMAIMOHHBIX TexHOooTui. [Iporokon Ne 9 ot 01 utons 2023 r.
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[Iporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOJUYECKOM KOMHCCHHM HMHXEHEPHOI'O
nHctutyTa @I'BOY BO Muuypuncknii I'AY, npotokoist Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepXJe€HAa Ha 3acelJaHWd Y4eOHO-METOJIMYECKOTO COBETa YHHBEpPCHTETa
npoTokoa Ne 15 ot 27 uronsa 2023 roxa.

[Iporpamma nepepaboTtana u gonoHeHa B cooTBeTCTBHM ¢ TpeboBanusiMu ®I'OC BO nHa
3acefaHnu Kadeapbl MaTeMaTHKH, (GU3UKKA U MHQOPMAITMOHHBIX TexHosoruil. [Ipotokon Ne 6 ot 14
mas 2024 r.

IIporpamma paccMOTpeHa Ha 3aceaHnu Y4eOHO-METOANYECKONH KOMUCCUH HHKEHEPHOTO
nHcTuTyTa Muaypunckoro I'AY. ITporokon Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBepsKJeHa perieHneM YyeOHO-METOJMUECKOr0 COBETa YHUBEPCUTETA.

[Ipotokoa Ne 09 ot 23 mas 2024 r.

[Iporpamma nepepaboTana u gonoHeHa B cooTBeTcTBHM ¢ TpeboBanusiMu ®I'OC BO nHa
3aceaHuy Kadenpsl MaTeMaTHKH, (U3UKKA U UHQOPMAIIMOHHBIX TexHosorui. [TpoTokosn Ne 8 ot 07
anpens 2025 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM Yy4eOHO-METOIMYECKONH KOMHMCCHUU HH)KEHEPHOIO
uHcturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 8 ot 14 anpens 2025r.

[Iporpamma yTBep)kIeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOrO COBETa YHHUBEPCHUTETa
npotokon Ne§ ot 23 anpens 2025 r.

[Iporpamma nepepaboTaHa u A0MOHEHA B COOTBEeTCTBHUH ¢ TpeboBanusiMu ®I'OC BO na
3aceaHuu Kadeapbl MaTeMaTHKH, (PU3UKHA U UH(OOPMAIIMOHHBIX TEXHOJIOTHH, MpoTokoil Ne 6 ot 6
ampesst 2026 1.

[Iporpamma paccMoTpeHa Ha 3aceJaHui y4eOHO-METOAMYECKOW KOMUCCUU UHKEHEPHOTO
uHcTuTyTa Muypunckoro 'AY. IIporokon Ne 8 ot 13 anpens 2026 r.

[Tporpamma yTBepskeHa penieHneM Y 4eOHO-METOANYECKOI0 COBETa YHUBEPCUTETA.

[Tporoxon Ne 7 ot 22 anpenst 2026 r.

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadenpe MaTeMaTUKU, GU3NKHU U MH(POPMALIMOHHBIX
TEXHOJIOTUM.
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