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1. e ocBOeHUS TMCHUIJIMHBI (MOLYJIs1)

Ilens — cdopmupoBaTh HABBHIKM OOBEKTHO-OPMEHTHPOBAHHOTO IMPOrPaMMHUPOBAHUS U
pa3pabOTKU MPUIIOKEHUH JIJIsl pEeHICHUS HHKEHEPHBIX 3a/1au.

3aoauu:

— O3HAaKOMUTbH 06yqa101u1/1xc;1 C OCHOBHBIMHU KOMIIBIOTECPHBIMHU TEXHOJIOTHAMUA (HBBIK&MI/I,
6I/I6J'II/IOTeKaMI/I, I/IHCTPYMCHTaMI/I) 1 BBIYHUCIUTCIbHBIMU METOJaMHU, UCIIOJIB3YEMBIMU ITPU
PCHICHUHN NPUKIIAJHBIX 3a1a4;

— J1aThb

HeoOXoauMBIE

3HaHHUA

110 OCHOBaM

POrpaMMUPOBAHUA U Pa3pabOTKe MPUIIOKECHHUIA;
— OBJIaJICHUE OCHOBAaMU MPOEKTUPOBAHUS MPHUKIIAHOTO MPOTPAMMHOI0 OOECIICYEHUS, €T

pa3pabOTKH, OTIAJIKUA U TECTUPOBAHUSI.

06'beI(THO'OpI/IeHTI/IpOBaHHOFO

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 3a09HOU (hopme 00ydeHusl.

JLtst

OCBOCHUA
HCIIOJIB3YIOT 3HAHUA,

IUCIUAILINHBI
YMEHUH,

HaBBIKH,

«Uudopmarukar» u «MaremaTHKay.
OcBoeHre MAaHHOW JUCHUIUIMHBI HEOOXOAUMO JUIsi M3YUYCHHS TaKUX JUCHUIUIAH, Kak
«BpluucnurenpHas TEXHUKA U CETH B OTpaciiny, «J/leTanu MammH U OCHOBBI KOHCTPYHPOBAHUSY,

«KomneroTtepHsie

TCXHOJIOTHH

IMPOCKTUPOBAHUA,

«ITpuknamnoe

TPaHCIIOPTE», «OcHOBBI HCKYCCTBCHHOI'O UHTCJUICKTAa» U IP.

«upopmarnmonHoe

[IPOrpaMMHUPOBAHUE)
chopMUpOBaHHBIE B XOJ€ M3YYCHHS IUCIMIUIUH

oOyuaromuecs

obOecrieueHue Ha

3. [lnanupyemble pe3yJibTAaThl 00y4eHHS N0 JUCHUIIINHE, COOTHECEHHbIE ¢ IIJIAHUPYEeMbIMH
pe3yJbTaTaMH OCBOCHHS 00pPa30BaTeJIbHOI MPOrpaMMBbI

[Tpouecc u3yueHus: AUCUUIIIIMHBI HANpaBieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX KOMIETEHIIHIA:
VHUBEPCALHOU:

—  Crnoco0eH oOCyIIeCTBISATh IOUCK, KPUTUYECKUI aHalu3 U CUHTE3 HH(OpMalUH,
NPUMEHSATh CUCTEMHBIH TOAXO/I VIS pellieHus ocTaBieHHbIX 3a1a4 (YK-1);

o0buenpogheccuoHaIbHLIX:

—  Cnoco0eH NpHUMEHATHh €CTECTBEHHOHAyYHble U OOILEMHKEHEPHBbIE 3HAHMS, METOJbI
MaTeMaTHYECKOr0 aHaIN3a U MOJICTMpOBaHus B ipodeccronanbroi aesteabroctu (OITK-1);

—  CnocoOeH noHUMAaTh MPUHIMITEI paOOTHl COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTUH
U MCTIOJIb30BaTh MX JUIS PEIICHHs 3a1a4 nmpodeccuoHanbHoi nesrensHocTr (OI1K-4).

Kon u Kon u Kpurepun olileHHBaHMs pe3yabTaTOB 00yUCHNUS
HauMEHOBaHHE HaUMEHOBAaHUE HU3KUI MOPOTOBBII 6a30BbIi MIPOABUHYTHII
YHHUBEpPCATbHOM MHUKAaTOpa (1oTIopoTOBBIH,

KOMITETEHIIMH JOCTHIKEHHS KOMITETEHIIMS HE

YHUBEPCAIBHBIX | chOpMHUPOBaHA)
KOMIIETEHIUH

YK-1. NA-1yk1 — | He ymeer He nmeet 3Haer ocHOBHBEIE | 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
nHpopmanuu, TIOCTaBJICHHOM MIOCTABJIEHHOH nHpopMannu 3ajauen
[IPUMEHSATH 3aavei 3amadei
CHUCTEMHBIHN N-2yk1 — | He moxeT YactuaHo Xopouio 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 | TPUHATHA 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 aHAIM3HUPYET 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.
OILICHUBAS HX W HEJIOCTaTKU.
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 | MaTeMaTH4YecKOr | ammapaT, METOAbl | MAaTeMaTHYeCKOT | 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 PEUICHUS 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 Ol JeATeIbHOCTH
npodeccronanbH | U-20mx-1 — He ymeer YacTuaHo Ymeer CB00OOIHO ymeeT
o nearenbHOCTH | [IpuMeHsieT NPUMEHSATh OCBOCHBI YMEHUS | MPUMEHSITh 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.
Cnocoben
MOHUMATb
MPUHIUIIBI
paboThl
COBPEMEHHBIX
MHPOPMALMOHHBI

WJ-lomx-4 —
Bribupaer
COBpPEMEHHBIE
MHPOPMALMOHHEI
€ TeXHOJIOTUH U
NpOrpaMMHBIE
CpencTBa npu

He moxer

3¢ PeKTUBHO
BEIOMpATH
COBpPEMEHHBIE
HH(POPMAIOHHEI
€ TeXHOJIOTUH 1
IIPOTpaMMHEIE

He ngocraTouno
YETKO BHIOHMpAcCT
COBPEMEHHBIC
HH(OPMAIOHHEI
€ TEXHOJIOTHH U
MPOTrpaMMHEIE
CpeJICTBa NpH

3HaeT OCHOBHBIC
HH(POPMAIIMOHHEI
€ TCXHOJIOTUH U
NIPOTPpaMMHBIE
CpeICTBa IpHU
pelIeHUH 33134
npodeccnoHaTbH

3HaeT
COBpPEMEHHBIE
MH(POPMAIMOHHBI
€ TeXHOJIOTHH U
pOTpaMMHBIE
CpeIcTBa Ipu
pemeHny 3aaay




X TEXHOJOTUH U
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
MpPOrpaMMHEIE € TeXHOJIOTHH U CpEeICTB IIpH € TeXHOJIOTHH U € TeXHOJIOTHH U
cpencTBa npu MIPOrpaMMHBbIE pelieHnu 3aaaq 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:

— OCHOBHBIE MOJICJIH pelIeHus (PyHKIIMOHATIBHBIX 1 BEIYMCIUTENIBHBIX 3a/1a4;

— IPUHLIUTIBI 00bEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHUPOBAHHS;

— OCHOBHBIE CTIOCOOBI U PEXKUMBI 00pab0TKH WHXXeHepHOH 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 IOCTABJICHHBIX 337134,

— HNpPUMCHATH CCTCCTBCHHOHAYYHbLIC U 06HleI/IH)KCHepHBIe 3HaHHUs, MCTOJbI MATCMaTUYCCKOI'O
aHaIM3a U MOJENUPOBAHUS B IPOPECCHOHANBHON NeITeIbHOCTH;

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

— pa3pa6aTmBaTb IMPOCKThBI JId PCEIICHUA HWHXXCHCPHBIX 3adad C HCIOJIb30BaHUEM CpPCIbI
BU3YAJILHOTO MIPOTPAaMMHUPOBAHHUS;

— CTaBHUTh M pEIIaTh 33/a4d 10 0OpabOTKEe MHKECHEPHBIX JAHHBIX B OJHOM M3 MaTeMaTHYECKUX
MaKEeTOB;

— WCIIOJIb30BaTh OCHOBHBIE NPHHIMIIBI PA0OTHI COBPEMEHHBIX MH()OPMAMOHHBIX TEXHOJIOTHH IS
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 3HAHHUH, METOJIOB MaTEMaTHIECKOTO aHAJIM3a U MOJICITHPOBAHMUS;

— 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 Y4eOHOH JUCHMILUIMHBI U

(¢opMupyeMBIX B HHX YHHMBEPCAJBHBIX M  00menpodeccuoHaAIbLHBIX
KOMIIETEeH 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 mporpaMMHOT0 KOja + + + 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 TpyA0eMKOCTh TUCHIHUIUINHGI - 3 3a4eTHbIe equHuUIlbl (108 akaeMuyecKix 4acoB).



4.1. O0beM TUMCUMILIMHBI M BUJbI YU4eOHO# padoThI

Bcero akan. yacos
Brnet sansTui ouHas Gopma 3a0uHas GopMa
o0OyueHus o0OyueHus
2 kypc 3 cemecTp 3 Kypc
OO61ast TPyZOEMKOCTh TUCIHIIIHHBL 108 108
KontaktHas pabora oOydarommxcs C TpenoaaBaTeieM, B 36 22
T.4.
ayIUTOPHBIC 3aHATHS, U3 HUX 36 22
JICKITIH 12 6
nmabopaTopHEIE PadOTHI 24 16
CamocrosTenpHas paboTa 00ydJaromuxcs 36 77
popadoTKa YIeOHOT0 MaTeprana 12 20
MOJTOTOBKA K 3aHATHAM 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 | Pasaen 1. OcHoBHbie nOHATH 00BEKTHO- 2 1 VK-1, OIIK-1,
OPHEHTHPOBAHHOIO IIPOrPaMMHUPOBAHUS OIIK-4
5 | Paszen 2. PaspaGoTka mporpaMmMHOro 2 1 VYK-1, OIIK-1,
Kozia 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 1 YK-1, OIIK-1
5 | Pazgen 5. TlporpammupoBanue 8 Mathcad ’ '
e >, TpoTPaNNIP OIIK-4
g | Paszen 6. MmkeHepHbie pacueTs! B 2 1 YK-1, OIIK-1,
Mathcad OIIK-4
Hroro 12 6
4.3. HpaKaneCKne 3aHATHUA (CeMI/IHale) — HE IPeayCMOTPEHBI
4.4. JladbopaTopHblie padoThI
O0beM B akajl. yacax Hcnonbsyemoe
MPOrPaMMHOE o)
Ne HaunmeHoBaHue 3aHATHS O9HasA 3a09HasA T — OpMHPYCEMBIC
dopma dopma KOMIIETCHLINU
o0y4eHus o0yueHus
Pazgen 1. OcHOBHBIE IOHATHS 0OBEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHIS
1 | Cpena mnporpaMMHpPOBaHUS 1 2 DreamSpark Premium, | YK-1, OIIK-1,
Visual Basic: wuHTepdetic, Visual Basic OIIK-4
3JIEMEHTBI YIIpaBJICHUSL.
Co3znanue, peTaKTHPOBAHUE,
COXpaHEHUE MPOEKTA.
Paznen 2. Pa3paboTka nporpaMMHOTO KOAa
2 | Visual Basic: BBoJ U BBIBOJL 1 1 DreamSpark  Premium, | YK-1, OITK-1,
JaHHBIX Visual Basic OIK-4




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

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: maccuBsl 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 2 MathCad VYK-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 2 MathCad YK-1, OIIK-1,

Mathcad OIIK-4
Pasnen 6. MmkenepHsie pacyers B Mathcad

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

12 | ABromaTuyeckas 1 1 ABTOMaTHYECKas VK-1, OIIK-1,
CIIpaBOYHas cUCTEeMa CIIpaBOYHas 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 16
4.5. CamocrosiTesibHAst padoTa 00y4aroUuXcst
O0beM B yacax
Ne Pazzien AMCUUILITHHBI Buyt paGoTel ounas | saoumas | POPMHPyeMEIe
q)opMa q)opMa KOMIICTCHIINU
00yueHHs| 00yueHUS

1 | Pemenne nHXEHEPHBIX nmpopaboTka yaeOHOro MaTepuaia 4 7 VK-1,
3aa1 B cHCTEME 06bEKTHO- MOJTOTOBKA K 3aHATUIM 4 7 OIIK-1,
OpPUECHTUPOBAHHOTO OIIK-4
nporpammupoBanus Visual | ronroroBka K TecTHPOBAHMIO 4 12
Basic

2 | Maremaruueckas 00pa0oTKka | mpopaboTKa yueOHOro Marepuasia 4 7 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 6 VK-1,

Mathcad MMOJITOTOBKA K 3aHATUSAM 4 6 OI1K-1,
MOJrOTOBKA K TECTUPOBAHUIO 4 13 OIIK-4
Hroro 36 77




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
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26.

Basic». Makosa H.E. Muuypunck: Muuypunckuii [AY, 2020.

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

KontponbHas padoTa cocTouT u3 3-X 3a1anuii (1o mociaeaHuM udpam mudpa).
SAJJAHUE 1
[TousaTus undopmanus, naHHuele, THPOPMATHKa, UH(POPMALIMOHHBIHN MPOLIECC, TEXHOJIOTHUSI.
Oransl nHGOpMaTu3ayu odmecTBa. MHGOpMaAOHHBIE PEBOJIOIINN.
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.
[TpobGaemsl ucnonb30BaHUs HHPOPMALIMOHHBIX TeXHOJI0rui. [lepcniekTuBbl ucnons3oBanus UT.
CrpykTypa HHPOPMAIIMOHHON TEXHOJIOTHUH.
Metonos10ruu UCnoab30BaHNsl UHPOPMALIMOHHBIX TEXHOJIOTUH.
Konuemnun Be160pa BapuaHTOB BHEAPEHHUS HHPOPMALMOHHON TEXHOJIOTHH B (hrpMme.
WNHcTpymeHTapuil HH(pOPMAIMOHHBIX TEXHOIOTHH.
Peanuzanuss MHQPOPMAIMOHHBIX TEXHOJOIMH C TIOMOIIBbIO TEKCTOBBIX, TIMIIEPTEKCTOBBIX
PENAKTOPOB.
Peanuzanus mHGOPMAIIMOHHBIX TEXHOJOIMHM C NMOMOIIbIO TaOJIMUYHBIX penakropoB. Co3naHue
6a3 naHHbIX. DOPMBI U 37IEMEHTHI YIIPABICHHUS.
Peanuzanus nHPOPMAIIMOHHBIX TEXHOJIOTHI C TTOMOIIBIO TAOJIMYHBIX PEIAaKTOPOB. YTIpaBICHUE
COOBITHSIMH C TIOMOIIBIO MAaKPOCOB.
Cucrembl ynpapieHus 0a3aMM JaHHBIX KaK HMHCTPYMEHT peaju3alud HHPOPMAIMOHHBIX
TEXHOJIOTHH YIpaBIEHUS.
OYHKIMOHANbHBIE  SI3bIKM  MPOTPAMMHUPOBAHUS  KaK  HHCTPYMEHT  HH(OPMALMOHHON
TEXHOJIOTUH. TeXHOJOTrMH 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS.
WNucTpymenTapuii mHPOpMaMOHHBIX TexHoJormid. Case-rexHonornu. PacueTHo-nmormueckue
CHUCTEMBI.
Oransl pazpaboTku nHGopMamoHHbIX mpoayktoB (UI1) Kuznennstit muxn UIT.
ITonsiTue anroput™Ma. Peannsanus aaropurMa.
Ortnanka UII. Tectupoanue UIIL. Buasl. Dtansl. Baenpenue UII B skcmutyaramnuio. PazpaboTtka
COINIPOBOJUTENIBHOM TOKYMEHTALIUU.
XapakTepucTuka HH(POPMAILIMOHHOW TEXHOJOTMH OOpaOOTKM HaHHBIX.. 3agadd. OCHOBHBIE
KOMITOHEHTHI
XapakTepucTuka HMH(POPMAIIMOHHOW  TEXHOJOTHMH  ympaBieHusa. 3anadd. OCHOBHBIE
KOMITOHEHTHI .
XapakTepHucTuKa TeXHOJIOTHH aBToMaTh3anuu oduca. 3agaun OCHOBHbIE KOMIIOHEHTHI.
KommnbroTepHble 1 HEKOMITBIOTEPHBIE O(PUCHBIE TEXHOJIOTHH.
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[TonsiTe cUCTEMBI MOAAEPKKU NMPUHATHS pelleHnid. XapakTepucTUKa U Ha3HAueHHE 3aJayu.
OcCHOBHbBIE KOMIIOHEHTHI.

[ToHsiTHE  HMCKYCCTBEHHOTO  WHTEIUIEKTa. HampaBiieHus  uccieloBaHUsT B 00JacTu
HCKYCCTBEHHOT'O MHTEJICKTA.

[ToHsTHE MHTEIIEKTYAIbHON CUCTEMbI. BUbI HHTEIUIEKTYaIbHBIX CUCTEM.

ITonsiTue sxcnieptHOM cuctembl. Buabl. Xapakrepuctuka. 3agaun. OCHOBHbBIE KOMIIOHEHTHI .
®opmupoBanue BxonHo wHPopMarmu B UT skcnepTHBIX cucteM.. Vcmonbp3oBaHHE TEOPHH
HEYETKNX MHOKeCTB. PoJib sKcniepTa o 3HaHUSAM

baza 3nanuit u unrepnperarop B UT skcniepTHbIX cucteM. MOysib CO3JaHHS] CUCTEMBI.
CereBble UHQOpPMAIIMOHHBIE TeXHOIOTHH. HCTpyMeHTapuii.

OcHoBHbIe cBOCTBa 3HaHUHU. Kitaccudukanus 3HaHUi 10 criocobam mpeacTaBieHusl.
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 ¢ rpaduxoii B VisualBasic

DnemenTsl yrpasienus B VisualBasic

OcHoBHble 00bekThI VisualBasic

OcHoBHbIe cBOMCTBa 00bekTOB B VisualBasic

. OcHoBHbIe coObiTHs B VisualBasic

. OcHoBubie Meto 11 B VisualBasic

SAJJAHUE 2

Pa3paboraiite npunoxxenue Ay 00padoTku 1ByMepHOro Maccusa. [IpumepHsbIil Bua popMel

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
a0COJIFOTHOH BEJIMYMHE.
1 Hansr Maccuel X(10) u Y(15). Haiitm makcumanbHBIE SJIEMEHTHI MAacCHBOB Xmax M Ymax.
' Onpeaenutpb, Kakol 31€MEHT MEHbIlIe Xmax Uiau Ymax U Ha CKOJIBKO.
5 Han maccus X(15). Haiitu mpon3BeieHUs MOJIOKUTEIHHBIX M OTPUIIATESIHHBIX 3JIEMEHTOB MAaCCHBA

P1 u P2. Onpenennts, uro Oosnpiie o abcomoTHON Bennunae Pl mmu 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 mpousBeneHHsl YETHBIX M HEYETHBIX 3JEMEHTOB 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, npousBeneHue P u konmuectBo K 31meMeHTOB 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 MacCHUBa.

Han wmaccuB X(20). Ilepenmcats moapsa B MaccuB Y [MOJOXHUTENbHBIE, & B MacCuB Z
OTpHLIATEJIbHbBIC ITEMEHTHI MaccuBa X.

3AJIAHUE 3
Pemure 3anauy B cpeae MathCad.

No Yenosue zaoauu

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

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

[Moctpouts 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 Gynkimu Z(X,y) = y? — X2

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

ITocTpouTh MOBEPXHOCTH, 3ajJaHHbIe B mapamerpuueckom 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 IIapaMeTPUICCKUX (DYHKIHH.

-cos(f3)
-sin(B)

.az

y(a, p) =

Nk R R

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

4.7. Conep:kanue pa3iejioB JUCHUILIMHBI

1. OcHoBHbIe MOHATHSI 00bEKTHO-OPHMEHTHPOBAHHOIO NMporpaMMupoBaHusi. OOBbeKT,
KJacc,  CBOMCTBO,  METOJ,  HacjeloBaHWE,  MHKancyasauus,  noaumopdusm.  Cpena
nporpammupoBanus Visual Basic. UnTepdeiic cpenbl mporpaMMupoBaHus, 3JIEMEHTHI YIIPABICHHUS.

2. PazpaGoTka nmporpaMMHoOro koga. Co3jaHue MPOEKTOB IMPH PEHICHUH HH)KEHEPHBIX
3a/a4: dTambl CO3JaHMSI MPOEKTa, €ro MoAuduKalus, coxpaHeHue. [laHHBIE M HX ONHUCaHHE,
BBIPQ)KEHUS U ONlepallii, BCTPOEHHbIE (PYHKIIMH, OCHOBHBIE ONIEPATOPHI.

3. JlomoJiHuTEeIbHBIE BO3MOkKHOCTH Visual Basic. Pabora ¢ pgatoli u BpeMmeHeM.
Hcnonb3oBanue B mpoekre rpadukd, aHumanuu. Paborta co crpokamu, daiimamu, oOpaboTka
ommn6ok. [Ipouenyps u pynkuuu. [IporpammupoBanre B 0pUCHBIX MPUTIOKEHUSIX, OCHOBBI pabOThI
C MaKpocamH.

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

5. IlporpammupoBanue B Mathcad. Co3nmanune mnporpamMm. BBOA-BBIBOI JIaHHBIX.
VYcnoBuslit onepatop. Onepatop uukia. [ToxnporpamMmmer-¢gyakiuu. OTiaaka

6. Unxenepunie pacuernl B Mathcad. Ipumepst umxeHepHbix pacderoB B Mathcad:
pacueT D3JIEKTPUUYECKON LENU NEPEMEHHOrO0 TOKa, ABMXKEHHME ABYX MAallUH 10 MOCTY, pacuer
MOMEHTOB MHEPLMM CEYEHHUs, pacyeT MPOCTEUIINX cOoeIMHEHHU. [IonCcK, KpUTHUYECKU aHAIN3 U




cunTe3 uHpopMainmu. CUCTEMHBIA MOAXOJ IS PEIICHUs MOCTABICHHBIX 3aad. Vcronbp3oBaHHE
€CTECTBEHHOHAYYHBIX M OOIIEMH)KEHEPHBIX 3HAHUM, METOJIOB MAaTEeMaTHYEeCKOro aHalu3a |
MOJICTTMPOBAaHUS B  MPO(ECCHOHANBLHOW  ACATETBbHOCTU.  VICIONBb30BaHME  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN U MPOTPAMMHBIX CPEJCTB MPH PEUICHUH 3a7a4 NpoQeccuOHAIbHON
JIeSATEeTbHOCTH.

5. OoOpa3oBaTe/ibHbI€ TEXHOJIOTHHI

[Tpu u3yyeHNH MUCUMIUIMHBI UCTIOIb3YeTCsI HHHOBALMOHHAS 00pa3oBaTeIbHast TEXHOIOTHUS
Ha OCHOBE MHTErpalyy KOMIIETEHTHOCTHOTO M JINYHOCTHO-OPHUEHTHUPOBAHHOTO IOJIXOA0B C
3IIEMEHTAMHU TPAJAULUOHHOTO JICKIIMOHHO-CEMUHAPCKOT0 M KBA3UMPO(PECCHOHATBLHOTO 00yUYEeHHUs C
UCIOJIb30BAHUEM HMHTEPAKTUBHBIX (OPM NPOBENCHMS 3aHIATUN, HCCIEI0BATEIbCKOM HPOEKTHOH
JESATEIIBHOCTH U MYJIbTUMEAUMHBIX Y4€OHBIX MaTEpUAIOB.

Bupn yueOHoit O0pazoBaresbHbIE TEXHOIOTHH
paboThI

Jlexnuun DIIeKTPOHHBIC MaTEPHAIIBI, HCIIONB30BAHNE MYIBTHMEIMIHHBIX CPENICTB, Pa3AaTOYHbI MaTepual

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

paboTE TPYIIIOBBIX aYIUTOPHBIX 3alaHUH, HHIMBUIyaIbHbIC TOKJIAIbI

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, MOJrOTOBKA K IPAKTHYESCKUM 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 OuenovHoe cpencTBo
/i (TeMBbI) UCIUTLIHHBI KOMITETEHIMU HaWMEHOBAaHHUE 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 nporpaMMHOro Koja OIK-4 Bompock! /U1 sK3amena 5
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 Bo3moxuocTH Mathca OIK-4 Bompock! /U1 sK3amena g
5 Mathcad VK-1, OIIK-1, TecToBble 3a1aHUs 30
[porpammuposanue B Mathca OI1K-4 Borpoch! 13 FK3aMeHa 5
h VK-1, OIIK-1, TecToBblE 3a1aHUs 30
6 Wmwkenepusle pacyets: B Mathcad OIK-4 Bompock! /U1 Sk3ameHa 4

Tekymmas aTTecTanusi MPOBOIUTCA MHUCHBMEHHO (TECTUPOBAHHE), MYyTEM YCTHOTO OIMpPOCa,
TECTUPOBAHUS U BBIITOJIHEHHS] KOHTPOJIBHBIX 3a/IaHUM 1O MpoiIeHHON Teme. TecTupoBaHne MOXKET
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 AJI51 IK3AaMEHA

Paznen 1. OcHOBHBIE MOHATHSI 00BEKTHO-OPHUEHTUPOBAHHOTO MporpammupoBanus. (YK-1,

OIIK-1, OIIK-4)

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

3. WuTepdeiic cpeasl mporpaMMUpPOBaHHS, YJIEMEHTHI YIIPABICHUSI.

Pa3nen 2. Pa3zpaboTka nporpammuoro koxa. (YK-1, OIIK-1, OIIK-4)

10
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JlaHHBIE U HX OINKCAHUE.
Bripaxkenus u onepanuu.
Berpoennsie GyHKImH.
OcHOBHBIE OIIEpPaTopBhI.
Pasnen 3. Jlononautenbhbie Bo3moxaocTr 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.
[IporpamMmmupoBanue B OQUCHBIX MPUITOKECHHSIX.
OcHOBBI pabOTHI ¢ MAKPOCAMH.
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, OITK-4)
Co3nanue nporpamm.
BBOA-BBIBOJ TaHHBIX.
Y CIIOBHBIN OnIEPaTOP.
OmnepaTop 1uKIIa.
[ToanporpaMMsbl-() yHKIIHH.
OTtimagka
Pasznen 6. Umxenepusie pacuets B Mathcad. (VK-1, OIIK-1, OITK-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: pacuer MOMEHTOB MHEPIIUH CEUYEHUSI.
[Tpumep nHxeHepHBIX pacueToB B Mathcad: pacuer nmpocTelmmx coeTuHEHHH.
[TpuMeHeHne CUCTEMHOIO OAXO0/1a ISl PELIEHUS 3a/1a4.

Hcnonp30BaHWE €CTECTBEHHOHAYYHBIX U OOIIEMH)KEHEPHBIX 3HAHWUW, METOJI0B

MAaTeMAaTUYCCKOI'0 aHaJIn3a U MOJACIIUMPOBAHUA B HpO(i)CCCI/IOHaJ'IBHOI\/’I ACATCIBHOCTH.

~

Hcnonp30BaHne COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTMIA U MPOTPaMMHBIX CPEJICTB

IIpu pCHICHUH 3a1a4 HpOCI)eCCHOHaHLHOﬁ 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 npoexra?

Kaxkoe pacmmpenue nmeet dhopma nmpoekra?
Kakoe paciupenue umeer rpyrnra npoeKToB?
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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 cuHTaKcHC KOMaH bl IPUCBOCHUS 3HAYEHUI 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 Bkiajka "CyniectByromiee" B okHe " HOBbIN MPOEKT ", MOABISIOMIEMCS ITPU
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) Jlns gero ciyxut okHo " Cpoiicta "?

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 B3aUMOUCKIIIOYAIOILIUX [TapaMeTpOB?

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

29) Kakoii anemMeHT yrpaBieHus: 0TOOpakaeT CTaTUYECKUN TEKCT?

30) Kaxoii aneMeHT yrpaBieHUs IPUMEHSETCS ISl XpaHEHUsI CIIMCKA 3HAYEHUI?

2. Pazpabotka nporpammuoro koma (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 Hagnucu Caption npu UCIOJHEHUH NMPOEKTa?

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 oObexTa Image ycranosneno "False", To...

41) Jlns yero mpenHa3HayeHa nepeMeHHas ?

42) KakoB cuHTaKcHC Jisl OObSBICHUS THIIA TIEPEMEHHON ?

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

44) Kakoif orepaTop UCIOJIb3yeTCs JIJIsl CO37aHus IEPEMEHHBIX, BUIUMBIX 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
P BBIXOJE U3 IPOLETypbI?

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

48) TlepemMeHHYIO KaKOTO THITA HEOOXOIMMO MCTIOJIb30BATh I XPAHEHUS JIOTHIECKUX
3HAYCHUI?
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49) Kakoe MakcMMalIbHOE KOJIMYECTBO CUMBOJIOB MO>KHO MCIIOJIb30BaTh MPU 3aJJaHUU UMEH
MIEPEMEHHBIX, ITPOLIEYP 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 IIEpEMEHHON yunuThiBaeT 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) Jlns XpaHeHUs KaKMX 3HAUYCHUN CITY)KUT THUII IepeMeHHbIX Byle?

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

61) Kaxoii cy@dukc ucnonsiyercs st 0003HauUCHUS IEPEMEHHBIX 1EJI0ro Thna?

62) Kakoii cydduxc ncnonp3yercs st 0003HaU€HUS IEPEMEHHBIX TUTIA "IJTMHHBIE LIEJIbIe
gyucia"?

63) Kakoii cyduxc ncnonn3yercs st 0003HauEHUS TEPEMEHHBIX CTPOKOBOTO THITA?

64) Kaxoii cy@dukc ucnonsiyercs 1j1s1 0003HauUEHUSI IEPEMEHHBIX JEHEKHOTO THIa?

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

66) Kakoii cyddukc ucnonpsyercs st 0003HaAUCHUS TIEPEMEHHBIX BEIIECTBCHHOTO THUITA
BOWHOI TOYHOCTU?

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

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

69) Uto o3HayaeT pparMeHT NpOrpaMMsbI?
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 u300pa)xKeHO Ha HKpaHE B pe3yJbTaTe BHINOJIHEHHS 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 u300paxKeHo Ha SKpaHe B pe3yJIbTaTe BHIIIOJIHEHUS CIIeIyIOLIEro 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) Yto Oyner u300paxkeHO Ha HKpaHe B pe3yJIbTaTe BHIIIOJHEHHS CIEIYIOLIEro oneparopa
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) CyTbh HOHATHS MOIUMOPHU3M 3aKITHOUAETCS B TOM, UTO..

13



83) CyTb MOHATHS «MHKAMCYJIALM 3aKII0YAETCS B TOM, UTO..
84) K xoHmenuun o0beKTHO-OpUEHTUPOBaHHOTO porpamMmmupoBanuss HE oTHOcHTCS
85) ba3oBbIMU OHATHUSAMH O0BEKTHO-OPHUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS SBIISIOTCS
86) [Iporecc norcka omuOOK B MporpaMme Ha3bIBAETCS
87) Ilpouecc ycTpaHeHHs OIIMOOK B IPOTrpaMMe Ha3bIBACTCS
88) OOHapyKEHHOE MPU TECTUPOBAHUM HapyIIeHHE (POPMBI 3aMTUCU MPOTPaMMBbI IPUBOJIUT 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 yKa)HUTe 00beKThl DOPMBI, HCTIONIb3yEeMbIE MPU CO3AaHUN
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, KOTOPHIE MOYKHO MPUCBAUBATH O0BEKTaM (OPMBI
95) YKaxxuTe CBOWCTBA, KOTOPBIE MOKHO MPUCBanBaTh 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, 3anucanHoii Ha VB, MeTooM 00beKTa SBIseTCS. . .
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. OcnoBHbie 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 — srto ...
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 Borancienuii (MathCAD)
111) OcHoBHbIe THIBI faHHBIX cucteMbl MathCAD (3):
112) ®yuknus Re(z)
113) dynuknus Im(z)
114) ®Oyuknus arg (z)
115) ®dyHkuus ||
116) PamxupoBaHHBIE IEpEMEHHBIE TPEICTABISIIOT COOOH ...
117) TeH30pbl IPEICTABISIIOT COOOH ...
118) BekTopbl IpeICTaBISIOT COOOH ...
119) Matpuiisl IpeACTaBISIOT COOOH ...
120) TTo ymomuanuio B MathCAD Hymepariust HHIEKCOB MAaCCHBOB HAYMHACTCH ..
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 IMEPEMEHHON S ¢ 3JIeMeHTaMHu OT 2 10 18 BKITIOYUTENBHO,
C IIaroM 2, HY>KHO BBECTH..
5. Ilporpammuposanue B Mathcad (YK-1, OITK-1, OTIK-4)

1 23

124) JlaHa matpuIia A :( j 3nauenue Ao 1 6yz[eT paBHO
4 56

1

125) lana maTtpuua 4 :( 3nayenue A1,1 OyJeT paBHO

3nauenne A" Gyzner paBHO

(o]
;/;/

126) /lana matpuua 4 :(

»

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

3uauenue GpyHkuuu COIS(A) Oymer paBHO

128) Jlana maTtpuua 4

129) Jlana matpuua , 3HaueHue GyHKIUU rOWS(A) OyneT paBHO

O O1T N 0O o1 N 0 o N o NN oOTN

~N AP NP NN PEP PR~
O 0O W O o wWw o o W

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

131) Oynuknus identity(N) ...

132) ®dyuknus diag(Vv) ...

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

12 3) (0 0 0)
I\. j I\.
136) JlaHBI MaTpPHUIIBI - / - / 3nauenue ¢pyukiun Stack(A,B) Oyaer
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 Bextop. Haiigure 3nauenue ¢pynkuuu. 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 ynxium.cols(v)=...

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

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

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

153) Jlana marpuna. Haliqure 3HaueHne GyHKIMU. Max(A)=...

3nauenue Gpyukiuu augment(A,B)

6. Umxenepusie pacyetsl B Mathcad (YK-1, OIIK-1, OTIK-4)

154) Jlana matpuia. Haiigure 3Hauenue Gpyuakiua. min(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) Man Bextop. Uemy Oyznet paBHO 3HaueHue GpyHkuuu? sort (V)=...
164) Jlau Bextop. Uemy Oyner paBHO 3HaueHue GyHKIuu? reverse(v)=...
165) Jlana matpuna. Halinure 3Hauenue GyHkiuu. CSOrt(A,0)=...
166) Jlana matpuia. Haiinure 3Hauenne QyHkiuu. CSOrt(A,l1)=...
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) ®ynknusg maximize (f, x1, x2, x3, ....):

177) ®dynkuusa minimize (f, x1, x2, X3, ...)
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178) CumBosibHbIe BeruucieHust B MathCAD M0XHO OCyIIeCTBIATh CACIYIOIMMH CITIOCOO0aMuU
(3):

179) Jlus BBIYKCIICHUS HEOIIPEAEIEHHOIO HHTErPAJIa YEPE3 MEHIO, HYKHO:

180) [l BBIUMCIICHUS HEOIIPEJAEICHHOIO HHTErpajia C MOMOIIbIO 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 CAMBOJILHOTO PaBEHCTBA, 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 UTOroBbId pedTHHTr -100 GamioB, KOTOPHIM
cknaapIBaeTcs u3 pyoexHoro (40 6amno), mpomexxyrouHoro — (50 6amuioB) ¥ MOOUIPUTEITHHOTO
petitunra (10 GamtoB). MToroBast orjeHKa 3HAHWH CTyJCHTA MO JUCIUIUIMHE OIpPEACISIeTCS Ha
OCHOBaHUU IEPEBOJA UTOTOBOrO PEUTHHIA B 5-TH OAJJIbHYIO LKAy C YYETOM COOTBETCTBYIOIIMX
KPUTEPHEB OLICHUBAHUS.

Kpurtepuu ouenku:

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

- OLIEHKA «XOPOIIO» BBICTABISETCS CTYIEHTY, eciu 22-36 6amioB coorBeTcTBYIOT 50-74%
MI0JIO’KUTEIBHOIO OTBETA HA MIPEIOKEHHbBIE 3aJaHUS;

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

- OLEHKa «HEYAOBJIETBOPUTEIILHO» BBICTABIsIeTCA CTyleHTy, ecau 0-18 OGamioB
co0TBeTCTBYIOT 0-34% MOJI0KUTENBHOIO OTBETA HA MPEJIOKEHHBIE 3a/1aHNUS.

6.4. llIkana oLeHOYHBIX CPEACTB

YpoBHH ocBoeHHS Kpurepun onennBanns Ouenovnbie
KOMIIeTeHI Uil cpeacrsa
(k0J1-BO 0AJ1J10B)
[MponBunyTHIi, 3HATh: OCHOBHBIE MOJENH pelleHns (QYHKINOHATBHBIX | MOJIYJIbHOE
«OTJIAIHO» BBIYHCIUTEIBHBIX 3aj1ad4, IIPUHIUIIBI 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
nHGOPMAITUH, TPUMEHATh CUCTEMHBIH TTOAXO IS PEIIeHHS TecTHpOBAHIE

NIOCTABJICHHBIX 3a/a4; MPHMEHATh €CTECTBEHHOHAy4YHBIC H (38-50 6aos)
oOlIeWH)KEHEPHbIE ~ 3HAHMS, METOJbl  MaTeMaTHYECKOIro
aHaJdM3a M MOJENMPOBAHUS B MPO(pECcCCHOHATBHON
JeATeILHOCTH; UCIIOIb30BATh COBPEMEHHEIE
WHQOPMAIMOHHBIE TEXHOJOTMH W TMPOTPaMMHBIC CPEJICTBA
Npyd pelieHUH 337ad MPOoQpEeCCHOHANBHOW JIeATEIbHOCTH;
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 M
CHHTe3a WHGpOpPMAIMu, CrIocodamMHu  pemieHus  3a1ad

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

MPaKTHYECKMMHU HaBBIKAMHU TI0 pa3paboOTKe MPUIOKEHHHA Ha
A3bIKE  OOBEKTHO-OPHEHTHPOBAHHOTO NPOrpPaMMHPOBAHMUS,
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HaBbIKaMH PCIICHUA HpO(l)CCCI/IOHaHLHLIX 3aga4d B Cpeac
MaTCMaTUYCCKOTI'O ITaKeTa.

basossri, 3HATh: TIPHUHIHIIBI 00BEKTHO-OPUEHTUPOBAHHOTO 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
WHGOPMAITUH, TPUMEHSATh CUCTEMHBIH MOAXOJ JJIs PEIICHHS (I;Ogﬂg KBHyM_)
MOCTABJICHHBIX ~ 3aJ1ay;  UCIOJb30BaTh  COBPEMCHHEIC ( I;m:;;s:) ’
WHPOPMAITMOHHBIE TEXHOJOTMU W MPOTPaMMHBIC CPEJICTBA TecTHpOBAHIE

NpU  pelleHUH 33734 MPOPECCHOHANBHONW JEATCIHLHOCTH;
pa3pabaThiBaTh MPOEKTHI [T PEIICHUS WHKXEHEPHBIX 33]1a4 C
UCTIOJIb30BaHHEM CpElbl BU3YAIBHOTO MPOTPAMMHPOBAHHS,
CTaBUTh M peEIIaTh 3amadd 1O 00paboTke HWHKCHEPHBIX
JTAHHBIX B OJTHOM M3 MaTEMaTHYCCKUX MTAKETOB,

BJAeTh: METOJaMH IIOMCKA, KPUTHYECKOTO aHaiu3a H
cuHTe3a WHGPOPMALMHU; TPAKTHYECKUMH HABBIKAMH  TI0

(25-37 GanioB)

pa3paboTke  TNPWIOKEHHH  Ha  s3bIKE  OOBEKTHO-
OPHEHTHUPOBAHHOTO pOrpaMMHUPOBAHHUS; HaBBIKAMHU
penIeHus npodeccnoHamTbHBIX 3amaq B cpene
MaTeMaTHYECKOTo MaKeTa.
[ToporoBssri, 3HATh: OCHOBHBIC CIIOCOOBI U PEXHUMBI 00pPabOTKH MOJYJIbHOE
«yIIOBJICTBOPUTENILHOY nHxeHepHo# 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 peIIeHUH 32,124 MPo(heCCHOHATHHON NeATENbHOCTH; ( I;TOF‘ZJ:;?’
BJa/IeTb: METOJAMH I[IOMCKA, KPUTHYECKOTO aHaIM3a W TecTHpOBAHHE

CHHTE3a WHPOPMAIIH; HaBbIKaMH peleHus
npodecCHOHANBHBIX  337ad B Cpele MaTeMaTHYeCKOro
TaKeTa.

(18-24 6amioB)

Huskuil (1omoporoseli), | 3HATh: OCHOBHBIE BO3MOYKHOCTH MAaTEMATHYECKOTO ITAKETa,; MOJLYJIbHOE
KOMIICTCHIIUA 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) MAaTeMaTHYECKOTO MMaKeTa (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 JUIA OIICHKH

3HaHPII>i, yMeHPIﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBbHOCTH, XapaKTCPHU3YIOIIHUE 3TAllbl (bOpMHpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B
nponecce 0CBOCHUS ANCUUTIITAHBL HOZ[pO6HO IpeACTaBJICHbI B IOKYMEHTC «(DOHI[ OLCHOYHBIX CPCACTB JUCIHUIIIIUHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 00ecnieuyeHne JUCHUTINHbI

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. lonoJiHUTeIbHAA YueOHAasi JIMTepaTypa

JleGeneB, B. M. IIporpammupoBanue Ha vba B ms excel yyeOHOe mocobue uis
akamemuueckoro OakamaBpuata / B. M. JlebeneB. [DeKTpOHHBIN pecypc| — DIEKTPOH. JaH.
— M. : UzparensctBo FOpaiit, 2017. — 272 c. — (bakanaBp. AkaxeMuU4ecKuil Kypc.
Monayne.). — ISBN 978-5-9916-7880-3. — Pexum pgocryma: https://www.biblio-
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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-OPUEHTUPOBAHHBIN aHAIN3 M ITporpaMMupoBaHue Ha visual basic
2013 : yueOHHK ais mpukiagHoro OakamaBpuata / A. A. KazaHckwii. [DJIeKTpOHHBINA 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.: U3parensctBo FOpaiit, 2017. — 206 c. — (Yuuepcurersl Poccun). — ISBN 978-5-534-
00849-4. — Pexum pocryma: https://www.biblio-online.ru/book/BDEEFB2D-532D-4306-
829E-5869F6BDASF9 — 3aru. ¢ skpana

4. 3pixoB, C. B.IIporpammupoBanne. OOBEKTHO-OPUEHTUPOBAHHBIM IOAXOJ] : YYEOHHUK H
MPAKTUKYM JIsi akajgemudeckoro OakamaBpuara / C. B. 3bpikoB. [DnekTpoHHBIH pecypc] —
OnekTpoH. gaH. — M. : M3narenscTBo 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-IIPUIIOKEHHUH : yaeOHOe mocodue st By30B / 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 anst npubopocTpoenus : yueOHoe mocodue i akageMudeckoro 6akanaspuata / A. T
[leneToB. [DNEKTPOHHBIN pecypc| — DAEKTpOH. AaH. — 2-€ u3l., crep. — M. : M3naTenscTBo
HOpaiit, 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. ¢ skpaHa

7. CoxomnoBa, B. B. BeluncnurensHass TexHuka ¥ WH(OpMalMOHHBIE TexHONoruu. Pa3paboTka
MOOWJIBHBIX TPUJIOKEHUI: ydeOHoe mocoOue i mpukiagHoro OakamaBpuara / B. B.
Coxonosa. [DnekTpoHHbIN pecypc] — OnekTpoH. nad. — M. : M3parenscrBo IOpaiT, 2017. —

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

8. Hamunrep, B. A.Uudopmatuka u mMaremaruka. PemieHue ypaBHEHHMH M ONTHMHU3ALUS B
mathcad u maple: yueOHUK 1 TpakTUKYM Ui NpUKIaAHOro OakanaBpuata / B. A. Jlanunrep,
C. . CUMOH)XEHKOB. [DIIeKTpOHHBIN pecypc] — DJEKTPOH. JaH. — 2-€ U34., UCHp. U J0M. —
M. : UznarensctBO FOpaiit, 2017. — 161 c. — (bakanasp. [Tpuxmamnoit kype). — ISBN 978-
5-534-00311-6. — Pexum poctyma: https://www.biblio-online.ru/book/373E27B2-F2B8-
4BC9-9D66-EFFA2353B4D1 — 3aru. ¢ 3xpaHa

9. Ty3oBckuii, A. ®@. [IpoexTrpoBanue u pazpabotka web-npuioxeHuil : yaeGHoe ocoOue Juis
akamemuueckoro 6akamaBpuara / A. @. Ty30Bckuiil. [DneKTpOHHBIN pecypc] — DIEKTPOH. JaH.
— M. : UznatensctBo FOpaiit, 2017. — 218 ¢. — (VuauBepcutetsl Poccun). — ISBN 978-5-
534-00515-8. — Pexum gocryma: https://www.biblio-online.ru/book/9647E367-C8C0-4EOB-
B80C-EC0195497717 — 3aru. ¢ skpaHa

7.3. MeToguyeckue yKazaHusi U MATEPHUAJIbI 110 BUIAM 3aHATHIA

1. Yuebno-mMeroanueckuii komruieke «llpukimamnoe mporpammupoBaHue», Makosa H.E.
N3n-so: ®I'bOY BO Muuypunckuii 'AY, 2022, 228 c.

2. YuebHOe 1mocoOHe ¢ MPUMEHEHHWEM aKTHBHBIX METOJOB 00y4eHus «PemeHne HaydHO-
WH)XeHEepHBIX 3a/1a4 B naketre MathCAD», Makosa H.E. Muuypunck: Muuypunckuii 'AY, 2021

3. Meronnyeckoe TOCOOME ISl CaMOCTOSITENBHOM pPa0OTBI  CTyJAeHTOB «OCHOBHEIC
Bo3MoOxHOCTH Visual Basic». Makosa H.E. Muuypunck: Muuypunckuii AV, 2020.

19



7.4. UnpopmanmoHHbie U HUPPOBbIEC TEXHOJIOTHH
(mporpammHoe odecneuyeHne, COBpeMeHHbIe MPodeccuoHaIbHbIe 0a3bl JAHHBIX

U MHPOPMAIIHOHHBbIE CIIPABOYHBIE CHCTEMBI)

VYuebHasg JuUCLMIUIMHA (MOAYJB) MpEeAyCMaTpUBaeT OCBOCHME MH(OPMAIMOHHBIX U
UPOBBIX TeXHOJNOTUH. Peanuzanus mupoBBIX TEXHOJOTUH B 00pa3oBaTEIbHOM IPOCTPAHCTBE
ABISICTCA OJHOM W3 BaxHEHmMX 1eneil oOpa3oBaHMs, Jarolled BO3MOXHOCTb pPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OO0YyYalomUXcs Kak OyIylmuxX BBICOKOKBATU(HUIIMPOBAHHBIX
CHELUATHUCTOB.

[ludpoBbie TEXHOJIOTHMH NPEAYCMATPUBAIOT Pa3BUTHE HABHIKOB A(P(MEKTUBHOIO pPELICHHUS
3a71a4 Mpo(eCCHOHAIBHOI0, COLUAIBHOTO, JMYHOCTHOI'O XapakTepa ¢ UCIOIb30BAHUEM PA3IMUHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTHH. OcCBOeHHE IU(PPOBBIX TEXHOJIOTUH B paMKax ITaHHOH
JUCLUIUIMHBL (MOJyJIs1) OPHUEHTHUPOBAaHO HAa CIOCOOHOCTh O€30IaCHO M HaJylexkaluM o0pa3oMm
NoJy4yarh JOCTYH, YIpPaBJsATb, WHTETPUPOBAaTh, OOMEHMBATHCS, OLIEHUBATH M CO3/aBaTh
UHPOPMALIMIO C TOMOIIBI0 LU(POBBIX YCTPOHCTB M ceTeBbIX TexHoyorui. dopmupoBaHUE
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 okazanue yciyr ot 03.04.2024
Ne 6/u (CereBast 25IeKTpOHHASI OMOIMOTEKA)

2. baza nanHbIX 21eKTpoHHBIX HH(popMannoHHbIX pecypcoB PI'BHY IHHCXb (morosop mo
o0ecreyeHno J1ocTyna K 3J1eKTpoHHbIM HH(popMannoHHbIM pecypcam PI'BHY IHHCXbB uepes
tepmuHan ynanennoro poctyna (TY ®I'BHY HHHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. OnexTpoHHas O6ubnuoreuyHas cucrema «HauuoHansHbI HHUQpPOBON pecypc «PyKoHT»:
Komnekmun «ba3osiii MmaccuB» u «Komoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (moroBop Ha
OKa3aHWe yCIYT 10 MPeI0CTaBIeHUIO gocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnektponHoe m3aarensetBo FOPAWTY (https://urait.ru/) (10oroBop Ha oka3aHue
yCIYT TIO TIPEAOCTaBICHMIO JOCTyma K oOpaszoBatenbHOU Twiaropme OOO «IneKTpoHHOE
u3atenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMOMMoTeuHas cucrema «Bepuanckuity (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3IHOE UCI0Ib30BaHKe pou3BeaeHuil ot 26.03.2020 Ne 14/20/25)

6. baza manusix HOBb «Hamwonanenas snekrponHas OuOnmoteka» (https://rusneb.ru/)
(torosop o noaxmoueHnu k HOb u npenocrasnennn nocryna k oobekram HOb ot 02.02.2024 Ne
101/H2b/4712-m)

7. CornamieHue O COTPYAHHUYECTBE IO OKa3aHUIO OHOIMOTEYHO-WH(GOPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TIIOJIb30BaTeNIsIM YHHUBEPCHUTETa W3 YHCIAa WHBAIWIOB 10 3PEHUIO,
Ca0OBUASIINX, HHBATUAOB IPYTHX KATETOPUN C OTpaHMYEHHBIM JOCTYNOM K WH(pOpMAIlWH, JIUIL,
UMEIOUINX TPYAHOCTH ¢ ureHueM MockoneyatHoro tekcta TOI'BYK «TamboBckast obimacTHas
yHUBepcalbHass HayuyHas 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 npaBoBasi cuctema KoHcynbranTllmioc (0OroBop MOCTaBKH, afanTalld U
compoBOXKIeHUS dK3eMIUIIpoB 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. CoBpeMeHHbIe NPodeccuoHaATIbHbIE 0a3bl JTaHHBIX
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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 anextponHoit O6ubmmorekn eLIBRARY.RU — poccuiickuit
WH(OPMALIMOHHO-aHAIMTUYECKUI MopTalm B O00JAacTH HAayKHU, TEXHOJOTMHM, MEIUIUHBI 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.  ba3za pmamneix kypHanoB Science Direct cogepxxur O6onee 1500 xypHamioB

n3aarciibCTBa Elsevier, cpeau HHUX  HU34aHUA 1o I/IH(l)OpMaLII/IOHHBIM TEXHOJIOTHUAM -
https://www.sciencedirect.com/#open-access
6. baza mamHbiIx wHOOpMmamumoHHOW cuctembl «EnMHOE OKHO JocTyma K

oOpa3zoBatenbHbIM pecypcaMm. Pasnmen. Wudopmatuka U WHGOPMAIMOHHBIE TEXHOJIOTUW» -
http://window.edu.ru/catalog/?p_rubr=2.2.75.6

7.  Xpanwiume  HaOOpPOB  JaHHBIX
https://www.kaggle.com/

8. «TexakcnepT» -npodeccuoHanbHbIe CIPaBOYHBIE CHCTEMBI -http://Texakcnept.pyc/

9.  basa manusix «TEXHOPMATHB» - https://www.technormativ.ru/

10. baza kHur u nyOnukanumii OnexkTpoHHOW OuOmmoreknm "Hayka u Texnuka" -
http://www.n-t.ru

11. banHk u300peTeHM, TEXHOJIOTMH W HAy4yHBIX OTKpbITHMH. He3aBucumblili HaydHO-
TEXHUYECKHH mopTai - http://www.ntpo.com

12. TocynmapcTBeHHast CHCTEMa PAaBOBOK MHPOPMALINH - OPHUINATBHBIA HHTEPHET-TIOPTAT
npaBoBoii uH(popmanuu - http://pravo.gov.ru/

JUld  3a7ad  MallMHHOro  oOyuyeHus -

7.4.4. JIMUeH3MOHHOE U CBOOOHO pacnpocTpPaHsieMoe MPOrpaMMHoOe
o0ecrneyeHne, B TOM YHCJIe 0Te4eCTBEHHOI 0 POM3BOACTBA

No HaumeHnoBanue Pazpabotuuk I[1O HocTtynHocTtb Ccputka Ha Equnbrit PexBu3nThI
(npaBooOnanaten | (MuEeH3UOHHOE, pPEeeCcTp POCCUHCKUX MOJITBEP K TAIOIIETO
b) cBOOOTHO nporpamm 11t OBM u IOKYMEHTa (TIpH
pacmpocTpaHsieM B/J1 (mpu Hammamm) HAJIAYIHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JeiicTBusA: 6ecCpOUHO
2 AHTHBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.go | CyOnuneH3noHHbIH
MpOrpaMMHOE «JIabopartopus v.ru/reestr/366574/?sp norosop ¢ OO0
obecrieueHne Kacnepckoro» hrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccust) 09.12.2024 Ne 6/H,
Security nnst 6uzHeca CPOK JISHCTBHSI: C
09.12.2024 no
09.12.2025
3 MoitOduc 000 «Hogsie Junensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
CranmapTHBIi - HIEEEISE v.ru/reestr/301631/?sp «PyOUKOH
OducHblit naker TEXHOJIOTHUH hrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTHI ¢ (Poccus) 036410000081900001
JIOKyMEHTaMHU 2
H IIOYTOH CPOK JIEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHsIi maket AO «P7» JIunensnonnoe | https://reestr.digital.go Kontpakt ¢ 000
«PT7-Oduc» v.ru/reestr/306668/?sp «Codrekc»
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(meckromHas Bepcus) hrase_id=4435041 or 24.10.2023 Ne
036410000082300000
7
CPOK JEHCTBUSL:
O6eccpoyHO
5 OmnepanroHHas 00O "bazanber Juniensuonnoe | https://reestr.digital.go Kontpakt ¢ OO0
cucremMa «AJbT cBOOOIHOE v.ru/reestr/303262/?sp «Codrekcy
Oo0pa3zoBaHue» MPOrpaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecrnieuenne" 036410000082300000
7
CPOK JEHCTBUSL:
O6eccpoyHO
6 | IIporpammHas cucrema AO Junensuonnoe | https://reestr.digital.go JIMIIEH3HOHHBII
IUTSL OOHAPYKEHHS «AHTHUIDTATHAT v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccust) hrase_id=2698186 «AHTHILTATHAT OT
3aMMCTBOBaHHH B 23.05.2024 Ne 8151,
y4eOHBIX U HAyYHBIX CPOK JIEHCTBUS: C
pabotax 23.05.2024 no
«Antumnaruat BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpocTpaHsem
nokymeHnToB PDF, oe
DjVU
8 Foxit Reader Foxit Corporation CBo6oHO - -
- IPOCMOT pacrpocTpaHsem
nokymeHToB PDF, oe
DjvU

7.4.5. Pecypcbl HHPOPMAITMOHHO-TEJIEKOMMYHHMKANIMOHHOM ceTH « AHTEepHET»
CDTOwiki: 6a3a 3nanuii mo nudpoBoit Tpanchopmarnmu https://cdto.wiki/
Kpynneiimmii Be6-cepuc 11t xoctuHra IT-nmpoekToB M UX COBMECTHOM pa3paboTKu-

™

3.

B

5.
6.

7.
8.
9.
10.
11.
12.

https://github.com

Maremaruka. Anroputmsl. [Iporpammupoanue - http://www.sura.ru/maxwell/scripts/

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

batumes I1.C. OcuHoBel mporpammupoBanus Ha Visual Basic 6.0. DnekTpoHHBIH
yueOHuK. - http://psbatishev.narod.ru/vb/v000.htm

Mathcad-crpaBounuk
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

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

Wurepuer-Yuusepcuter Mupopmarmonnbix Texnomoruit http://www.intuit.ru/

YouGile — cucrema ynpasnenus npoekramu https://ru.yougile.com/

1o

BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online/
SMath Studio — cpeacTBO aBTOMAaTH3AIMKM MAaTEMATHYECKUX PACUYETOB C rpadruecKuM
penaktopoM https://ru.smath.com

BBICIIEN

MAaTCMaTuKe -

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTe/IbHOM Ipolecce
LMS-mnardopma Moodle
Buptyansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online

1.
2.
3.

22



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://msdn.microsoft.com/
http://psbatishev.narod.ru/vb/v000.htm
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp
http://www.intuit.ru/
https://ru.yougile.com/

4. Buptyansnas nocka Padlet: https://ru.padlet.com
5. O6naunsie cepBuckl: Snnekc./Juck, O6mako Mail.ru
6. Cepsucsl onpocos: Suaekc ®opmsl, MyQuiz
7. Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru
8. CepBuc coBMeCTHOW pabOTBl Haja MpoekTamu g Hebompmmx rpynn  Trello
http://www.trello.com
7.4.7. llu¢poBble TeXHOJIOTHH, MIPUMeEHsieMble NPU U3yYeHUH THCIUTLTUHBI
Ne udpossie TexHOIOrHU Buzpl yueGHOI pabOTHI, BEITOTHIEMBIE C dopMupyemsle NAK
OpHMEHEHHUEM [IM(PPOBOH TEXHOIOTHH KOMIIETCHIIUH
1. | ObnauHble TEXHOIOTHH Jlexuuu VK-1 Ua-1yk1
JlabopaTopHbIe pabOTHI OIIK-1 NA-2yk1
OIIK-4 WA-3yi1
NA-4yi
WA-lonk-1
WA-20mnk-1
NJI-1omk-4
U-20mx-4

8. MarepuajbHO-TEXHUYECKOE O0ecIeYeHue U CIUTITHHbI

HanmenoBanue
CIIeUaIbHBIX *
MOMENIEHUHN 1
MOMEILEHUHN IS
CaMOCTOSTEILHOM
paboThl

OcHaIIIEHHOCTh
CIIeIMajJbHBIX MOMEIIEHUN U TOMEIEHU
JUTSL CAMOCTOSTEIILHON pabOThI

IlepedeHp TMIIEH3MOHHOTO TPOTrPAMMHOIO
obecrnieueHuns. PEeKBU3UTHI NOATBEPKIAIOLIETO
JIOKyMEHTa

YyeGHas ayTuTopus
JUIS TIPOBE/ICHHS
3aHATUN
JIEKIMOHHOTO THIIA
(r. MU9ypHHCK, yII.
WHTepHannoHansHas,
oM Ne 101, 2/32)

1. MaTepaxkTuBHAs 1ocka (MHB. Ne
2101040205)

2. CHucTeMHBIN KOMITIEKT: Tiporieccop Intel
Original LGA 1150, Beatrnarop Deepcool
THETA 21, marepunckas minata ASUS
H81M-K[1S-1150 iH, mamsars DDR3 4 Gd,
xkectkuit guck 500 Gb, kopmyc MAXcase
H4403, 6nok mutanust Aerocool 350W ( uHB.
Ne 21013400740)

3. IIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

4. Habopbl 1eMOHCTPAlMOHHOTO
000py0BaHUS U yu4eOHO-HATIISAHBIX
mocoOuit.

1. Microsoft Windows 7 (JiurieH3us ot
31.12.2013 Ne 49413124, 6eccpodHO).
2. Microsoft Office 2010 (umensust ot
04.06.2015 Ne 65291658, b6eccpouHo).

YuebHast ayuropus
JUI IPOBEICHUS
3aHATHH
CEMHHAPCKOro THIIA,
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOTTHEHNUSA
KYpPCOBBIX paboT),
TPYNIIOBBIX U
WHINBUAYATBHBIX
KOHCYJIbTaluii,
TEKYIIETO KOHTPOJIS
U IPOMEXKYTOUHOM

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

2. Komnbtorep C-700 (uuB. Ne 1101045328)
3. KonuenTpatop ceteBoii (MHB. Ne
2101061671)

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

5. Cucremuslit komiutekt: IIporeccop Intel
Original LGA 1155 Celeron G 1610 OEM

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

2. Moit  O¢uc  CraHmapTHeli = -
OducHblif TakeT 1151 pabOTHI ¢ TOKYMEHTaMHU
n outoit (Kontpaktr ¢ OOO «Pybukon» or
24.04.2019 Ne 0364100000819000012 cpok
JecTBus: 6ecCpoUHO)

3. AHTHBHpYCHOE IIpOrpaMMHOE
obecnieuenne Kaspersky Endpoint Security
i 6usHeca (CyONHMIIEH3MOHHBIA JOTOBOpP C
000 «Codrekcy ot 24.10.2023 Ne 6/H, cpok
nevicteust: ¢ 22.11.2023 mo 22.11.2024 )

aTTecTalluu (2.6/2 Mb), monuTop 20” Asus As MS202D, | 4. OnepanyonHas  cucremMa  «AIbT
(KOMIIBIOTEpHBIN MaTepHHCKas IiaTa Asus, BEHTHIATOP, O6pazoBanue» (Konrpakr ¢ OO0 «Codrexc»
KJiacc) HaMsITh, )KECTKUM JUCK, KOpIyc, KnaBuaTypa, | or 24.10.2023 Ne 0364100000823000007
(r. MuuypuHCK, yiI. mblib (nHB. Ne 21013400425, 21013400446, | cpok aeiicTBust: 6eccpoYHO)

WuaTtepnanmonansras, | 21013400453, 21013400454, 21013400481, 5. Jlunensuonnsii  gorosop ¢ AO
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1. 101 - 1/114)

21013400480, 21013400455, 21013400482,
21013400505)

KoMnploTepHas TEXHUKA IOIKITIOYCHA K CETH
«HTepHET» N 0bOeceyeHa JOCTYIOM K
OUOC yHuBepcuTera.

«Anrtumnaruat» ot 23.05.2024 Ne 8151, cpok
newictBus: ¢ 23.05.2024 mo 22.05.2025

6. Baza TAHHBIX AIEKTPOHHBIX
HHPOPMAITNOHHBIX pecypcoB OI'BHY
HHCXEB (moroBop mo o0ecredeHuio T0CTyIa
K 2JIEKTPOHHBIM MH()OPMAITMOHHBIM pecypcaM
OI'BHY HCXb gepes TEepMUHAI
ynaneHHoro  goctyma (TY]  ®I'BHY
HHCXB) ot 09.04.2024 Ne 05-YT/2024)
DnekTpoHHas OUOIMOTEYHAs CUCTEMa
«HarmonaneHeid 11EpoBOIt pecype
«PykonT»: Komneknuu «ba3oBblii MaccuBy» u
«Komnoc-c. Cenbckoe X035IHCTBOY
(https://rucont.ru/) (moroBop Ha okazaHmue
YCIYT TI0 TPEIOCTABICHUIO TOCTYIIA OT
26.04.2024 Ne 1901/BI122)

ITomemenue gusa
CaMOCTOSITENIbHOI
paboTh

(r. Mu9ypHHCK, Y.
WHuTepHannoHanbHas,
a. 101 - 1/115)

1. Kommetorep Celeron E3500 (wHB.
Ne2101045275)

2. Kommerorep Celeron E3500 (unsB.
Ne2101045276)

3. Komnetorep Celeron E3500 (uHB.
Ne2101045277)

4. Komnbrorep Celeron E3500 (unB.
Ne2101045278)

5. Kommnetotep Celeron E3500 (unB.
Ne2101045279)

6. Kommerorep Celeron E3500 (unsB.
Ne2101045280)

7. Kommprorep Celeron E3500 (unsB.
Ne2101045281)

8. Kommstrotep Celeron E3500 (wHB.
Ne2101045274)

KoMmbroTepHasi TeXHHKa TOAKIIOYSHA K CETH
«HTepHET» N 0bOeceyeHa JOCTYOM K
OUOC yHuBepcurera.

1. Microsoft Windows, Office
Professional (JIumensust ot 04.06.2015 Ne
65291651 cpok mericTBHs: OECCPOTHO)

2. Mot  O¢uc  CraHmapTHBIA -
OducHblit TakeT 115t paboTHI ¢ TOKYMEHTaMHU
u noutoit (Konrpakr ¢ OOO «PyGukoH» OT
24.04.2019 Ne 0364100000819000012 cpoxk
JercTBus: 6eCCPOUHO)

3. AHTHBHpYCHOE IIpOrpaMMHOE
obecrieuenne Kaspersky Endpoint Security
i1 6usHeca (CyONMIIEH3MOHHBIA JTOTOBOP C
000 «Codreke» ot 24.10.2023 Ne 6/H, cpok
nevctus: ¢ 22.11.2023 mo 22.11.2024 )

4, OnepauvoHHas  cucTeMa  «AJIbT
O6pazosanue» (Kontpakr ¢ OO0 «CodTtexc»
or 24.10.2023 Ne 0364100000823000007
CPOK JAeHCTBUA: OECCPOUHO)

5. Jlunensuonnslit  goroop ¢ AO
«Antumnaruat» ot 23.05.2024 Ne 8151, cpok
nevictBusi: ¢ 23.05.2024 mo 22.05.2025

6. baza JIAHHBIX NIEKTPOHHBIX
HH(POPMAIMOHHBIX pecypcoB OI'BHY
HHCXbB (moroBop mo obecrevyeHuro JoCTyna
K 3JICKTPOHHBIM HH()OPMAIMOHHBIM pecypcam
OI'BHY HOHCXb yepes TEpMHUHAI
YAAJIEHHOIO0  JIOCTYyIa (TV ]I OI'BHY
HCXB) ot 09.04.2024 Ne 05-YT/2024)
DrekTpoHHast OUOIHOTEUHAs CHCTEMa
«HanuonanbubIil IPpoBOH pecypc
«PyxonT»: Komnexiim «ba3oBblif MaccuB» U
«Komoc-c. Cenbckoe X039HCTBOY»
(https://rucont.ru/) (moroBop Ha oka3zaHue
YCIYT 1O NPEJOCTaBIEHHIO JOCTYIA OT
26.04.2024 Ne 1901/bI122)

Pabouast mporpaMma TUCHHMIUIMHBI COCTaBieHa B COOTBETCTBUHU ¢ TpeboBanmsimu OI'OC BO mo
HanpasieHuto noAroroBku 23.03.03 Okcrutyaranusi TpaHCIIOPTHO-TEXHOJOTMUECKUX MAIMH U
KOMIUIEKCOB (ypoBeHb OakajlaBpuara), YTBEP)KIEHHOTO TMpHKa3oM MHUHHCTEPCTBA HAyKH U
BhIcuiero oOpasoBanust Poccuiickoit ®deneparu Ne 916 ot 07 aBrycra 2020 r.

ABTOp:!

JoueHnT kadenpsl MmaTeMaTuku, GU3NKU 1 UHPOPMAITMOHHBIX TEXHOJIOTUM, K.C/X.H., JOLUEHT

Maxkosa H.E.
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Peniensent:
npodeccop kadeapsl TPaHCIIOPTHO-TEXHOJIOTHIECKIX MAIIMH U OCHOB KOHCTPYHPOBaHMUS, K.T.H.,

nonenTt MuxeeB H.B.

[lporpamma paccMOTpeHa Ha  3aceJaHMM  Kadenpbl MaTeMaTUKu, (QU3MKA U
UH(POPMALMOHHBIX TeXHOIOTUH, mpotokoa Ne 10 ot 09 mapta 2021 .

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

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

[Iporpamma nepepadoTana u J0noIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha  3aceflaHuM  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/aeHa Ha 3acedaHUU Y4eOHO-METOJIMYECKOI0 COBETa YHHMBEpPCHTETa
npotokoi Ne 10 ot 24 utons 2021 r.

[IporpamMma nepepaboTtaHa 1 JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[IporpaMmma paccMoTpeHa Ha 3acedaHuu  Kadempsl MareMaTWkw, (GU3HKH U
nHpopManmoHHBIX TeXHOoJorui. [Tpotokon Ne 8 ot 12 anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3aceaHHH Y4eOHO-METOAMYECKOH KOMHCCHUH WHIKCHEPHOTO
uHcturyra ®I'b6OY BO Muuypunckuii ['AY, npotokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepkaeHa Ha 3aceJaHUU y4yeOHO-METOJUYECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot 21 anpens 2022 rona.

[IporpamMma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemaHu  Kadeapsl  MareMaTHKd, (GU3UKA U
uH(popMannoHHbIX TexHonorui. [Iporokon Ne 9 ot 01 utons 2023 r.

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

[Iporpamma yTBepXk/IeHAa Ha 3aceJaHWU Y4eOHO-METOIMYECKOTO COBETa YHHBEPCHTETA
npotokoi Ne 15 ot 27 utonsa 2023 rona.

ITporpamma nepepaboTtaHa 1 AonojHeHa B cooTBeTcTBUHU ¢ TpeboBanusamMu ®I'OC BO na
3aceaHuu Kadeapbl MaTeMaTUKH, (GU3UKU U HHDOPMALIMOHHBIX TexHOoIOorui. [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-MeTOIMYECKOT0 COBETa YHUBEPCUTETA.

IIporokois Ne 09 ot 23 mas 2024 r.

[Iporpamma nepepaboTtaHa u AonojHeHa B cooTBeTcTBUHU ¢ TpeboBanusamMu ®I'OC BO na
3acefaHuM Kadeapbl MaTeMaTHKU, GU3UKHU U HHGOPMAITMOHHBIX TexHonorui. [Ipotokon Ne 8 ot 07
anpens 2025 T.

[TporpamMa paccMOTpeHa Ha 3ace€daHUU y4eOHO-METOJUYECKON KOMHCCHUHM HHKEHEPHOIO
uncturyta ®I'bOY BO Muuypunckuiit 'AY, nporokon Ne 8 ot 14 anpens 2025r.
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[Iporpamma yTBepXkJeHAa Ha 3aceJaHUd Y4eOHO-METOJAMYECKOIO COBETa YHUBEPCUTETA
npoTokoia Ne§ ot 23 anpens 2025 r.
OpuruHan JOKyMEeHTa XpaHUTCS Ha Kadeape MaTeMaTHKH, (GU3NKHA U HH()OPMAITHOHHBIX
TEXHOJIOTHI.
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