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Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansarmit v PIl v PII

Jlekun 32 32 32 32
JlabopatopHsie 16 16 16 16
IIpaxkTuueckue 16 16 16 16
Wnas KoHTaKTHas 0,35 (0,35 (0,35 (0,35
pabota
KoncyneTupoBanue | 2 2 2 2
nepes] 9K3aMeHOM U
IIPAKTUKOH
Uroro ayxn. 66,35 | 66,35 | 66,35 | 66,35
KonraktHast pabora | 66,35 [ 66,35 | 66,35 | 66,35
Cam. pabora 24 24 24 24
Yacel Ha KOHTPOJIb 53,65 | 53,65 | 53,65 | 53,65
Hrtoro 144 144 144 144

r. Psa3ann



IIporpammy coctaBui(n):

0.mexu.H., npo@., Ckeopyoe Cepeeii Braoumuposuu

Pabouast nporpamMmMa JUCIUIIIHHBI
BeruncaureabHasi MaTeMaTHKA

paspabotana B coorBercTBuu ¢ ®I'OC BO:

®I'0OC BO - 6akanaBpuar no HampasieHnto noarorosku 02.03.01 Marematuka 1 KOMIIBIOTEpHBIE HAYKH (puKa3 MUHOOpHAYKH
Poccum ot 23.08.2017 r. Ne 807)

COCTaBJICHA HAa OCHOBAaHHWHU Y4eOHOTO IIaHa:
02.03.01 MaremaTHKa 1 KOMIBIOTEPHBIE HAYKH
YTBEP)KACHHOTO YYEHBIM cOBETOM By3a oT 26.01.2024 npoTokoun Ne 8.

Pabouas nporpamMma o00peHa Ha 3acefaHuH KaeIphl

Cucrem ABTOMATU3UPOBAHHOIO MPOCKTHUPOBAHUSA BbIYUCIUTECIbHBIX CPEACTB

[Iporokon ot 05.06.2024 r. Ne 8
Cpok aelictBust mporpamMmsl: 20242028 yu.r.
3aB. xapenpoit Kopsuko Bsuecnas [Terposuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 ogoOpeHa Iyt
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acenaHuy Kadeapsl
CucreM aBTOMAaTH3HPOBAHHOTO MPOEKTHPOBAHMS BHIMHCIUTEIbHBIX CPEACTB

[Iporokonm ot 2025r1. Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa JIIst
ucnonaenus B 2026-2027 yueOHOM roay Ha 3acegaHny Kadeapsl
CucreM aBTOMATH3MPOBAHHOIO MPOEKTUPOBAHUS BHIYUCIUTEIBHBIX CPEICTB

[Iporokonm ot 2026 . Ne

3aB. kadenpoii

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamMma rnepecMoTpeHa, 00CyxKaeHa 1 ogo0peHa It
ucroauerus B 2027-2028 yyeOHOM roay Ha 3aceaHuy Kadeapbl
CucreM aBTOMATH3MPOBAHHOIO NPOEKTUPOBAHUS BHIYHCIUTEIBHBIX CPeICTB

IIpotoxom oT 2027r. Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Paboyas mporpamMMa mepecMoTpeHa, 00CyxkeHa U 0J00peHa st
ucnonHeHus B 2028-2029 yueOHOM roy Ha 3aceiaHuu Kadeapbl

Cucrem ABTOMATU3UPOBAHHOI'O MIPOCKTHPOBAHUS BLIMUCIUTEIBbHBIX CPEACTB

[Iporokonm or 2028 1. Ne

3aB. kadenpoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Lenpro 0OCBOCHUS UCIUILINHEI ABIISIETCS N3Y4YE€HHE METOAOB BEIYHCIUTEIFHON MaTeMAaTHKH, BKITIOYas OOIIHE BOIPOCH! U
MOJXOBI K PEIICHUI0 HHKEHEPHBIX 3aJau ¢ IpuMeHeHrneM DBM, B nporiecce MpOeKTHPOBAHUS IPOTPAMMHBIX U
almapaTHbIX CPEJCTB (CUCTEM, YCTPOMCTB, JieTalel, IporpamMM, 6a3 JaHHbBIX) B COOTBETCTBHH C TEXHUYECKHUM 33/IaHUEM C
HCIIOJb30BaHUEM CPEACTB aBTOMATU3ALMH IPOEKTUPOBAHMUSL.

1.2 | 3agaun:

1.3 | - npuoOpeTeHNe NPaKTUIECKUX HABBIKOB B 00JIACTU IPUMEHEHHMS YUUCIEHHBIX METOAO0B [UISl PEIEHUs PUKIAAHBIX
BBIUUCIIUTEBHBIX 3324 P OCBOCHUU U IPUMEHEHUU COBPEMEHHBIX IIPOrPaAMMHO-METOJUUECKIX KOMILIEKCOB
HCCIEeJOBaHUS ¥ aBTOMAaTH3UPOBAHHOTO IIPOEKTHPOBAHUS 00BEKTOB MPO(eCCHOHATBHON AeATeIbHOCTH;

1.4| - momydeHHne TEOPETHUECKUX M MPAKTHIECKUX 3HAHUH O CITOc00ax NOCTMKEHHS TpeOyeMOi TOYHOCTH BEIYHCICHHH TIPH
MaTeMaTHYeCKOM MOJEIUPOBAHIHU TIPOIIECCOB B 00BEKTOB Ha 0a3e CTaHJapTHBIX IAKETOB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS U UCCIEN0BaHUIl;

1.5]- OIICHKa HOFpeLHHOCTeﬁ IIpu OPOBEACHUHN PAaCUCTOB U OKCIICPUMEHTOB 110 3aJJaHHOM METOAUKE U aHAIU3€E Pe3yJIbTaTOB
PECHICHHUS BBIYMCIUTCIIBHBIX 3a1a4.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbBI

Iuxn (paznpen) OIT: |

2.1| TpeGoBaHus K npeIBapUTEeIbHON MOATOTOBKE 00y4al0LIerocs:

2.1.1 | O3HaKkoMUTENbHAS MPAKTHKA

2.1.2 | ®usnka

2.1.3 | ®uznueckrue OCHOBBI AIEKTPOTCXHUKH

2.1.4| Undopmaruka

2.2 | JucuumiinHbl (MOAYJIN) M MPAKTHKH, 1JI51 KOTOPBIX OCBOEHUE TAHHOH JUCHHILIMHBI (MOIYJIs1) HEOOXOIMMO KaK
npeiIecTBYOIIEe:

2.2.1| JluckpeTHast MaTeMaTHKa

2.2.2 | UmxeHepHas rpaduka

2.2.3| OCHOBBI T€OPUHU BBIUNCIUTEIBHBIX CHCTEM

2.2.4| OCHOBBI DIEKTPOHUKHI

2.2.5| O6paboTKa 1 pacro3HaBaHHUE H300paKEHUH B CHCTEMaX aBTOMATHIECKOTO OOHAPYKEHHS M CONPOBOKIACHHUS OOBEKTOB

2.2.6| OCHOBBI TEOpUH YIIPABJICHUS

2.2.7|IIpou3BOACTBEHHAs IPAKTUKA

2.2.8 | [IpuMeHeHNEe HCKYCCTBEHHBIX HEHPOHHBIX CETEll B CHCTEMax yIpaBJICHUS

2.2.9 | BeimonHeHe U 3aMUTa BRITYCKHON KBaTH(DUKAIIMOHHON paboThI

2.2.10| IIpepaumninomMHas npakTHKa

3. KOMIETEHLMY OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMILTAHBI
(MOYJIST)

OIIK-1: CnocodeH KOHCYJIbTUPOBATH H UCMOJIB30BAaTh (PYHAAMEHTAJIbHbIE 3HAHUS B 00J1aCTH MAaTEMATHYeCKOI0 aHAJIN3A,
KOMILJIEKCHOI'0 M (DYHKLIIMOHAJILHOI'0 AHAJIM3a AJIre0pbl, AHAJUTHYECKOH reoMeTpun, A depeHnaNbHOoli reoMeTpuu U
TONOI0ruM, TU(pdepeHIHATBHBIX YPABHeHNIH, AMCKPETHOI MaTeMAaTHKH U MaTeMaTHYeCKOii JIOTHKH, TeopuH
BePOSITHOCTEl, MATEMATHYECKOH CTATHCTHKHU U CIy4YaliHBIX MPOLECCOB, YUCIEHHBIX METO/10B, TEOPETHYECKOl MeXaHUKH B
npodeccuoHANIBHOI JeATeIbHOCTH

OIIK-1.1. IlpumensieT pyHAaAMEHTAIbHbIE 3HAHHS B 00JIACTH MaTeMAaTHYECKAX HAYK B MPO()eCCHOHATLHOI 1eSI TeTHbHOCTH

3HaTh

OCHOBHBIC YHCIICHHBIE METO/IbI PELICHHS! IPUKIIAIHBIX 331a4, BKIIOYasi METObI IMHEHHON anreOpbl, METOABI PEIICHHS HENUHEIHBIX
yYpaBHEHHH M CHCTEM, METOABI HHTEPIIOINPOBAHHUS U TIPHONIDKEHNS (DYHKIUH, METOIBI YUCIICHHOTO HHTETPHPOBAHUS U
nuddepeHnnpoBaHNs, a TAKKe METOABI PEIICHHs OOBIKHOBEHHBIX AU((epPeHIINATBHBIX yPABHECHHH

Ymern

pemaTs cTaHIapTHBIE MPOQEeCCHOHANBHBIC 3aa4H ¢ TPUMEHEHHEM (pyHIaMEeHTATBHBIX 3HAHUHA B 00JaCTH MaTeMaTHYECKUX HayK, B
TOM YHCJIE C UCIOIB30BAHIEM COBPEMEHHBIX ITAKETOB MATEMAaTHIECKUX IIPOTPaMM U aBTOMAaTH3AIMN MaTEMaTHIECKHX PacueToB
Baagersb

HaBBIKAMH aJATOPUTMH3AIMU M MPOTPaMMHON peaau3alii OCHOBHBIX YHCIEHHBIX METOI0B, MPUMEHSIEMBIX Ul PEIIEHUS IPUKIIHBIX
3a7a4 Mpo(eCcCHOHAIBHOM eI TeNFHOCTH, a TAK)KE METOJMKaMH U TEXHOJIOTUSMH PEIICHHS TPHUKIIaTHBIX BRIYUCIUTEIBHBIX 3a/1a4 C
UCTIONB30BAaHUEM COBPEMEHHBIX MAKETOB MATEMAaTHYECKUX MPOrpaMM M aBTOMATH3ALUH MaTEMAaTHIECKUX PACICTOB

B pe3ysbTare 0cBO€HHS TUCHUILINHBI (MOYJIs) 00y4AKOUIHIICA TOJIKEH

3.1 | 3HaTh:




3.1.1 | ocHOBHBIC YHCIIEHHBIE METOABI PEHICHHS IPUKIAIHBIX 3a/[a4, BKIIOYas METO/bI IMHEHHON anreOpbl, METOABI PEIICHHS
HEJIMHEHHBIX YpaBHEHHUH U CUCTEM, METOIbl HHTEPIIOIUPOBAHUS U MPUOIMKEHUS (PYHKIMH, METOABI YUCIEHHOTO
HHTETPUPOBAHUS U TN PEepEeHIIMPOBAHNS, a TAKKE METOIBI PEIICHUS OOBIKHOBESHHBIX AH((DepeHIINATBHBIX yPaBHECHHH

3.2 | ¥mertn:

3.2.1 | pemmaTh cTanAapTHBIC IpodecCHOHANBHBIC 33/1a4U ¢ IPUMEHEHHEM (pyHIaMEHTAIBHBIX 3HAHHUIA B 001acTh
MaTeMaTHYeCKUX HayK, B TOM YHCJIE C UCIIOIB30BAaHHEM COBPEMEHHBIX ITAKETOB MATEMAaTHIECKHUX MIPOTPaMM H
aBTOMATH3AI[IH MaTeMaTHIECKIX PacdeTOB

3.3 | Baagern:

3.3.1 | anropuT™MHU3anNH ¥ IPOTPAMMHON peaTi3alliii OCHOBHBIX YHCICHHBIX METONOB, IPUMEHIEMBIX JJIS PEIICHHS
MIPUKJIAAHBIX 33/1a9 IPO(HECCHOHATFHON AEATETBHOCTH, a TAKXKE MCIIOIb30BAHNSI METOMUK U TEXHOJIOTHIT pelIeH s
MIPUKJIAHBIX BBIYMCIUTENBHBIX 331a4 C UCIIOJIb30BaHUEM COBPEMEHHBIX ITAKETOB MAaTEMAaTHUECKUX MPOrpaMM U
aBTOMaTHU3aLM1 MAaTEMAaTHUECKUX PacueTOB

4. CTPYKTYPA U COAJEP/KAHUE JUCIUIIIMHBI (MO YJIS)
Kon HaumenoBanmue pa3neioB u TeM /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 170 KOHTPOJIS
Pazpnen 1. Beenenne
1.1 Oco0eHHOCTH UHKEHEPHBIX 3a1a4 U 2 0
BBIYHCIIUTENIbHAS MaTeMaTuka /Tema/
1.2 Dralibl pelieHrs HXEHEPHBIX 3a1a4 Ha DBM. 2 2 OIIK-1.1-3 JIT.1J11.2
[NousTre 0 pa3paboTKe MaTEMaTHYECKUX MOJIEIICH OIIK-1.1-Y JI1.3
3agad, pemaeMsix Ha OBM. IIpsmMele u oOpaTHbIe JI1.4J12.1
BBIYMCIIUTEIBHBIC 3aa4H, 3212491 J12.2 J12.3
uaeHTUGuKanuy. [ToHITHE YUCTICHHOTO J12.4 JI12.5
merona. /Jlex/ J12.6J13.1
JI3.2JI3.3
JI3.4 JI3.5
1.3 MaremaTHdeckie IporpaMMHEIe CHCTEMBI. /Tema/ 2 0
1.4 Pemenne THIOBBIX BRIYMCIMTEIBHBIX 3a71a4 B 2 2 OIIK-1.1-Y JI1.1J11.2 3amura
CHUCTEME aBTOMATH3AIlMH MaTEMaTHUECKUX OIIK-1.1-B JI1.3 MPaKTHIECKOM
pacuetoB MathCAD /TIp/ JI1.4712.1 paboTHI
J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
1.5 W3yuyeHne U CpaBHUTEIIbHBIN aHAIN3 2 2 OIIK-1.1-Y | JIL.1JI1.2
BO3MOYKHOCTEH COBPEMEHHBIX MTAKETOB OIIK-1.1-B JI1.3
aBTOMAaTH3aI[MA MAaTEMAaTHYECKUX BBIYMCIIEHUN U JI1.4J12.1
CHMBOJIBHON MaTemaTuku /Cp/ J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5
Pa3nen 2. TeopeTuueckue 0CHOBbI YMCJIEHHBIX
MeTO10B
2.1 [orpemnocty BerauciaeHuit Ha 9BM /Tema/ 2 0
2.2 HcToyHuky ¥ BUIBI IOTPELTHOCTEN pe3yIbTaTa 2 2 OIIK-1.1-3 JI1.1 JI1.2
TIPH YMCJICHHOM pElICHUH 337a4i. AOCOJIOTHBIE U OIIK-1.1-Y JI1.3
OTHOCHUTEIIbHBIE NOrpelIHOCTH. [IpaBuiia 3anucu u JI1.4J12.1
OKPYTJICHHS IPUOIIKCHHBIX YHCETT. J12.2 J12.3
[TorpemHoCTH CyMMBI M Pa3HOCTH, IPOU3BEACHUS J12.4 J12.5
W YaCTHOTO MPHOIMKEHHBIX Yrcen. [TorpemHocts JI2.6J13.1
(YHKIIMH OTHOTO W HECKOJBKUX apTyMEHTOB. JI3.2JI3.3
Ipsmas 1 oOpaTHAs 3aJa4H TCOPUH JI3.4 J13.5

TOorpemHocTel. BiusHne MalllnHHOTO
TIPEICTABIICHHS YUCEN HA BRIYUCIUTEIBHYIO
morpemHocTs. /JIex/




23 OmeHKa NOTPELTHOCTEH Pe3ynbTaTOB BEIYUCICHUIH OIIK-1.1-Y | JIL.1 JI1.2 3ammra
C MPHUONTMKEHHBIMU YUcIaMu. PerieHre o6paTHO# JI1.3 MPAKTHYECKOU
3aJ1auu Teopuu norpenrocrteit /I1p/ JI1.4712.1 paboTh

J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5

2.4 Kinaccel BeruncnutenbHeIX MeTo10B /Tema/

2.5 KoppekTHOCTB, YCTOHYHUBOCTE, 00YCIOBICHHOCTh OIIK-1.1-3 JIT.1J11.2
BBIYHCIUTENbHOM 3anaun. Kitaccer OIIK-1.1-B J1.3
BBIUUCIIUTENBHBIX METOAOB. TpeOoBaHHs K JI1.4J12.1
BBIYHCIUTENIEHBIM aJITOPUTMaM 110 YCTOMYHUBOCTH JI2.2J12.3
1 CJIO)KHOCTH (3aTpaTaM BPEeMEHH H J12.4 J12.5
namstn). /Jlex/ J12.6J13.1

JI3.2JI3.3
JI3.4J13.5

2.6 KoppekTHOCTE 1 00yCIIOBICHHOCTh OIIK-1.1-3 JIT.1J11.2
BBIYHMCIIUTENIbHOM 3a/1a4i. Y CTOWYMBOCTD OIIK-1.1-Y J1.3
BBIUUCIIUTENBHOTO anroputma. TpeboBaHus K OIIK-1.1-B JI1.4J12.1
BBIYHCIUTENBHBIM aJITOPUTMaM 110 BPEMEHU JI2.2J12.3
peanu3anuu 1 3aTparaMm namsaTH. MeTo bl OLIeHKH J12.4 J12.5
BBIYHCIUTEIBHON CII0KHOCTH anropuTMoB /Cp/ J12.6J13.1

JI3.2JI3.3
JI3.4J13.5
Pasnen 3. UncineHHble MeTObI JIMHEHHOI
anre0pbl

3.1 Mertoabl peleHns CUCTEM JTMHEHHBIX
anrebpanveckux ypapHeHuii /Tema/

3.2 MeTobl pelieHus: CUCTEM JIMHEHHBIX OIIK-1.1-3 JIT.1JI1.2
anrebpandeckux ypaBHeHuH. O0mas JI1.3
XapaKTepUCTUKA U 00YCIOBIEHHOCTh JI1.4J12.1
3agayu. /Jlex/ J12.2 J12.3

J12.4 J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 JI3.5

33 IIpsiMbIe METO/TBI PEIICHUS] CUCTEM JIMHEWHBIX OIIK-1.1-3 JIT.1J11.2
anrebpandeckux ypasHeHuil. Meron I'aycca u ero J1.3
monudukanuu, LU-pasnoxenue. /Jlex/ JI1.4J12.1

JI2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2JI3.3
JI3.4J13.5

3.4 HrepanoHHbBIE METO/IBI PEILICHUS] CHCTEM OIIK-1.1-3 JIT.1 JI1.2
JIMHEHHBIX aNreOpandecKux ypaBHeHuH. MeTtox J1.3
MOCJICIOBATEIbHBIX MPUONIMKEHUN SIKOOH, METO/T JI1.4J12.1
3eitnens. YcnoBus CXOIUMOCTH UTEPAITMOHHBIX JI2.2J12.3
MeToJ10B. /JIex/ J12.4J12.5

J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

3.5 IIpsiMble METOIBI pEeIIEHUS] CUCTEM JIMHEWHBIX OIIK-1.1-Y JIT.1 JI1.2 3amuTa
anreOpanveckux ypaBHeHuil. Paspaborka u OIIK-1.1-B JI1.3 nabopaTopHOi
HCCIIe/IOBAaHUE KOMITBIOTEPHOI mporpammebl /J1ab/ JI1.4J12.1 paboTsl

J12.2 J12.3
J12.4 J12.5
J12.6J13.1
JI3.2JI3.3

JI3.4 J13.5




3.6 HrepanroHHbIe METO/IbI PELLIEHUS CUCTEM OIIK-1.1-Y JI1.1J11.2 3amura
JTUHEHHBIX anreOpandeckux ypaBHEHHUH. OIIK-1.1-B JI1.3 J1a00paTOPHOM
Pa3paboTka u rcciieoBaHe KOMITBIOTSPHON JI1.4J12.1 paboTh
nporpammsl /J1a6/ J12.2J12.3

J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5

3.7 Pemenune cuctem MMHEHHBIX alreOpandecKux OIIK-1.1-3 JIL.1J11.2
ypaBHEHHUH 10 cxeme Xajenkoro. Pemienue OIIK-1.1-Y JI1.3
CHCTEM JINHEHHBIX alNreOpandeckuX ypaBHEHUH OIIK-1.1-B JI1.4J12.1
METOJIOM CTaTUCTUYECKHX ucnbltanuii. /Cp/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5

3.8 IIpeoOpazoBaHue CUCTEM JTMHEHHBIX OIIK-1.1-Y | JI1.1 JI1.2
anreOpanvecKuX ypaBHEHUH K BUY, OIIK-1.1-B JI1.3
o0ecreunBaronIeMy CXOUMOCTh HTEPAITHTOHHBIX JI1.4J12.1
MeTo0B pemenus /Cp/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5

39 3anauun muHelHoH anreopsl /Tema/

3.10 UwrcneHHbIe METOIBI JTMHEHHOH anreOphl. OIIK-1.1-3 JIT.1J11.2
Brruncnenue onpenenureneil. Berancnenue J1.3
oOparnbix MaTpull. Onpe/esieHne COOCTBEHHBIX JI1.4J12.1
3HAYEHHUH W COOCTBEHHBIX BEKTOPOB MaTpHIL. /JIek/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

3.11 OnpeneneHre COOCTBEHHBIX 3HAYCHUH MATPHIIBI OIIK-1.1-3 JI1.1 JI1.2

cTeneHHbIM MeToaoM /Cp/ OIIK-1.1-Y JI1.3

OIIK-1.1-B JI1.4J12.1

J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5

Pasnen 4. PemieHue HeJlMHeHBIX YPaBHEHHH U

cucTeM

4.1 YTouHeHuEe KOpHEH HEeTMHEHHBIX
ypaBHeHui /Tema/

4.2 YuciieHHbIe METO/IbI PEIICHUST HEMMHEHHBIX OIIK-1.1-3 JIT.1 JI1.2
ypaBHeHul. OTaeneHne KopHel. YTouHeHne J1.3
KOpHEH METOJIaMH TIOJIOBUHHOTO JICJICHHS, JI1.4J12.1
KacaTelIbHBIX, XOP/I U MOCIIET0BATEIbHBIX JI2.2J12.3
npubmmxeHui /JIex/ J12.4J12.5

J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

43 AnropuTMH3alKg UTEPALMOHHBIX METOJIOB OIIK-1.1-Y JIT.1 JI1.2 3amuTa

peleHus HeMMHEHHbIX ypaBHeHui /IIp/ OIIK-1.1-B JI1.3 IIPAKTUYECKOM
JI1.4J12.1 paboTsl
J12.2712.3
J12.4 J12.5
J12.6J13.1
JI3.2JI3.3

JI3.4 J13.5




4.4 WrepanroHHbIe METO/bI PELLICHUS HETUHEHHBIX OIIK-1.1-Y JI1.1J11.2 3amura
ypaBHeHu#. Pa3zpaboTka u uccienoBanue OIIK-1.1-B JI1.3 MIPaKTHIECKOM
KOMITBIOTEPHBIX mporpamm /IIp/ JI1.4J12.1 paboTh

J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5

4.5 HrepanroHHbIE METOBI PELLIEHUS CUCTEM
HEJMHEHHbBIX ypaBHeHUI /Tema/

4.6 UrcneHHbIE METOIBI PEIICHUS] CHCTEM OIIK-1.1-3 JIT.1JI1.2
HEJIMHEHHBIX YpaBHEeHUH. MeToJ IpocToi JI1.3
urepanuu. Metoa Hetotona /Jlex/ JI1.4J12.1

JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 JI3.5

4.7 HrepanroHHbBIe METOIBI PEILICHUS] CHCTEM OIIK-1.1-Y JI1.1 JI1.2 3amuTa
HEeJTMHEHHBIX ypaBHeHUH. Pa3paboTka u OIIK-1.1-B J1.3 nmabopaTopHOH
HCClleIOBaHHE KOMITBIOTEpHOH mporpammsl /J1ab/ JI1.4J12.1 paboThI

JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

4.8 MeTtobl TOKaNU3aUU PEUICHHH CUCTEM OIIK-1.1-3 JI1.1 JI1.2
HEJIMHEHHBIX YPaBHEHUH. Y CI0BUS CXOJUMOCTH OIIK-1.1-Y JI1.3
WUTEPAIIMOHHBIX METO/IOB PEIICHUS CHCTEM OIIK-1.1-B JI11.4J12.1
HEeNMHEHHBIX ypaBHeHHH. /Cp/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

4.9 AnropurMmuzanusa metona HeroToHa pemeHus OIIK-1.1-Y JI1.1 JI1.2
CUCTEM JIByX HEJIMHEHHBIX YPaBHEHUM. OIIK-1.1-B JI1.3
Moauduxanuu Metoaa Hetotona /Cp/ JI1.4J12.1

J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4J13.5
Paznen S. MaTepnonsuus 1 npudimkeHne
pynxnmi

5.1 Meroap! uaTepnosinun ¢yHkimi /Tema/

5.2 ITocTanoBKka 3a/1a4 UHTEPIIONSIIIMA U OIlK-1.1-3 JIT.1J11.2
npubmmxeHus ¢yHknui. [TonnHOMHaNEHAS J1.3
uHTepnossius /JIex/ J11.4712.1

J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4J13.5

53 WuTepnonsimuonHas Gpopmyna Jlarpanxa. OIIK-1.1-3 JIT.1J11.2
HHTepnonupoBaHue Mo cxeMe DUTKeHa. JI1.3
HuTepnossinuonnsie hopmybl HeloToHa ¢ JI1.4J12.1
KOHEYHBIMH U pa3lIeNIeHHBIMH pasHOCTAMH /JIex/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2JI3.3

JI3.4 J13.5




54 Kyco4Ho-nonuHomMuanbHas HHTEPIOIALUS. OIIK-1.1-3 JI1.1J11.2
MHTepnonsIMOHHBIH MHOTOYICH DpPMHUTA. JI1.3
Watepromnsinus crmaiinamu /Jlex/ JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 J13.5
55 WuTepnomnsiuus no popmynam HeioToHa. OIIK-1.1-y | JIL.1J11.2 3amura
Pa3paboTka u ucciieioBaHie KOMITBIOTEPHBIX OIIK-1.1-B JI1.3 n1abopaTopHOit
niporpamm /J1a6/ JI1.4712.1 paboThI
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 J13.5
5.6 Murepnomnsus no meroay Jlarpanxka. PazpaboTka OIIK-1.1-Y | JI1.1 JI1.2 3ammura
1 UCCIICIOBaHNE KOMITBIOTEPHOM mporpamMsl /I1p/ OIIK-1.1-B JI1.3 MIPaKTHIECKOM
JI1.4J12.1 paboTsI
J12.2712.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 J13.5
5.7 Wurepnonsus no meroay DiTkeHa. Pazpaborka u OIIK-1.1-Y JIT.1J11.2 3amura
HCCIICZIOBAaHNE KOMITLIOTEpHOU Tiporpammbl /T1p/ OIIK-1.1-B JI1.3 MIPaKTHIECKOM
JI1.4J12.1 paboThI
J12.2712.3
J12.4J12.5
J12.6J13.1
JI3.2 J13.3
JI3.4J13.5
5.8 JuckpetHoe mpeodpazoBanue Oypre u OIIK-1.1-3 JIT.1J11.2
TPUTOHOMETPHUYECKAsh HHTEPIOJISAIIHSI. OIIK-1.1-Y JI1.3
MHuTepnonsanus ¢ KpaTHBIMU y3JaMH. OIIK-1.1-B JI1.4J12.1
WMHuTrepnonsuus crijjaiiHaMu Ha OCHOBE JI2.2 J12.3
MHoOTOWIeHOB Dpmuta. /Cp/ J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
5.9 Ipubnmxenue Gynkuunii /Tema/
5.10 CpenHexBaipaTHIHOE MPUOIKEHIE QYHKIUH. OIIK-1.1-3 JIT.1J11.2
Merto/ HaMMEHBIINX KBaapaToB /JIex/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
5.11 AnropurMuzanys MeTo/1a HAMMEHbIINX JI1.1J11.2
kBaapatoB /Cp/ JI1.3
JI1.4J12.3
Paznen 6. UnciieHHOe MHTETPHPOBaHHeE U
nu¢depeHpoBaHue
6.1 UucnenHoe uHTerpuposanue /Tema/
6.2 YucnenHoe unterpupoBanue. Ksaaparypusie OIIK-1.1-3 JI1.1J11.2
(hOopMyITBI IPSIMOYTOJIEHUKOB, TPaTeIInH, JI1.3
Cumncona. OneHka norpemHocTei Gopmy JI1.4J12.1
YHCJIEHHOT0 UHTerpupoBanus /JIex/ J12.2712.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3

JI3.4J13.5




6.3 Brruncnenue omnpeneneHHbIX HHTETpajioB MO OIIK-1.1-Y JI1.1J11.2 3amura
KBaJpaTypHbIM (opmynaM. Pa3zpaboTka u OIIK-1.1-B JI1.3 MIPaKTHIECKOM
nccieaoBanue nporpammsl /T1p/ JI1.4712.1 paboTh

J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 J13.5

6.4 Brruncnenue onpeneneHHbIX HHTETPANIOB OIIK-1.1-3 JIL.1J11.2
METOJIOM CTaTUCTUYECKUX UCTIBITaHUM. OIIK-1.1-Y JI1.3
Ksanparypusie popmyasl [aycca. /Cp/ JI1.4712.1

J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5

6.5 Yucnennoe audepenipponanue /Tema/

6.6 Uucnennoe nuddepenmuponanne. Berancienue OIIK-1.1-3 JIT.1J11.2
IIPOU3BOJHBIX 10 ONPEAEICHUIO U C IIOMOLIBIO J1.3
KOHEUYHBIX pa3HocTel. Mcnoab3oBanue JI1.4J12.1
HWHTEPIOJSIIIMOHHBIX MHOTOWICHOB Jlarpamxka s JI2.2J12.3
BEIYHCIICHIS IPON3BOIHBIX /JIex/ J12.4 J12.5

J12.6J13.1
JI3.2J13.3
JI3.4J13.5

6.7 Brruncnenue npou3BOAHBIX YHCIECHHBIMU OIIK-1.1-Y JI1.1 JI1.2 Samura
METOJIaMU C 33/1aHHOM MOTPEIIHOCTBIO. OIIK-1.1-B J1.3 MIPaKTHYECKOMN
Pa3paboTka u uccieoBanne KOMIbIOTEPHOM JI1.4J12.1 paboTsI
nporpammsl /T1p/ J12.2J12.3

J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
6.8 MeTob! BEIUUCIIEHHSI BTOPOH Tpou3BoaHOM /Cp/ OIlK-1.1-3 JIT.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5

6.9 Pemrenne 0ObIKHOBEHHBIX TH((epeHnnanTbHbIX
ypaBHeHuii /Tema/

6.10 Pemienne 0ObIKHOBEHHBIX AUD(HEpEeHITHATBHBIX OIlK-1.1-3 JIT.1J11.2
ypaBHeHni. O0IIas XapaKTepUCTHKA 3a1a491 U JI1.3
YHCICHHBIX METOJO0B peuleHus. Meron Diinepa u JI1.4J12.1
ero monugukaimu. Metoas! Pynre-Kyrra. /Jlex/ J12.2 J12.3

J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5

6.11 AnropuTMHU3aLKs U IPOTpaMMHAsl peain3aius OIIK-1.1-Y JIT.1J11.2

meToz10B Pynre-Kyrra /Cp/ OIIK-1.1-B JI1.3
JI1.4J12.1
J12.27J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5

Paznea 7. [IpomexxyTouHasi aTTecTamus

7.1 IIpomexxyrouHast atrecramus /Tema/




7.2

KoncynbrupoBanue nepen sk3ameHoM /Kuc/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5

7.3

Craua sx3amena /KP/

2 0,35

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5

7.4

IoaroroBka K sK3aMeHy /JK3aMeH/

2 53,65

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5

5. OHEHOYHBIE MATEPHAJIBI 11O JUCHHUIIJIMHE (MO YJIIO)

OHGHO‘{HBIC MaTcpuaJibl IPUBCACHBI B ITPUIJIOKCHUU K pa60qel71 nporpaMme AUCHUIIIINHBI (CM. AOKYMCHT ((OHCHO‘IHLIC MaTcpuaibl
10 JUCIHHUITIINHEC «BoraucnurensHas MaTeMaTI/IKa»).

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOAYJISA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTABUTENU 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI1.1 |Ilerpos, 1. b., BBeneHue B BEIYHCIUTENBHYIO MAaTEMATHKY : yueOHOE TTOoco0me Mockaa: 978-5-4497-
JloGanos, A. U. WHTepuet- 1638-5,
VYuusepcurer | https:/www.i
Wudopmarmon | prbookshop.r
HBIX u/120474.htm
TexHomoruit 1
(UHTYUT),
Aii TTu Ap
Menua, 2022,
352 c.
JI1.2 |3enxos, A. B. Beraucnurensras matemaruka s [ T-crieruansHOCTEH ¢ Mockaa, 978-5-9729-
yueOHOe mocobue Bomnorna: 0883-7,
Huodpa- https://www.i
Wmxenepus, prbookshop.r
2022, 128 c. u/124020.htm
1
JI1.3 | Jloktuonos, U. K., UucneHHbIe METO/IBI | YYEOHUK Mockaga, 978-5-9729-
Muponenko, JI. I1., Bonorpa: 0786-1,
Typynanos, B. B., Wuodpa- https://www.i
Typynanosa, B. B. Wmxenepus, prbookshop.r
2022, 380 c. u/124135.htm
1
JI1.4 | Tapacenxo, E. O., UucneHHbIe METOJIBI : YISOHUK CTtaBpomnoib: 2227-8397,
AnuxaHos, A. A., Cesepo- https://www.i
I'magkos, A. B. Kagkazckuii prbookshop.r
denepanpbiit | u/135776.htm
YHHUBEPCHUTET, 1

2022, 261 c.




6.1.2. lonoJHUTeJbHAS IUTepaTypa

Ne ABTOpBI, COCTaBUTENU 3arnaBue WznatensctBo, | KommuectBo/
TO/I Ha3BaHHE
3BC

JI2.1 | Tpommna I'. B. Pemenue 3a1a4 BBIMUCIUTENBHON MaTeMaTHKHU C HoBocubupck: |978-5-7782-

WCTIOJIb30BaHUEM SI3bIKa TIpOorpaMMEpoBanus maketa MathCad : HoBocubupcku | 1283-1,
yuaeOHOe mocobne i http://www.ip
rocynapcTBeHH | rbookshop.ru/
Bl 45432 . html
TEXHUYECKUH
YHHUBEPCHTET,
2009, 86 c.

JI2.2 | Muuens A. A. BhrauciuTensHble METOIBI © yaeOHOE TTOCO0He Tomck: 978-5-4332-
Tomckuii 0121-7,
rocyznapcTBeHH | http:/www.ip
Bl rbookshop.ru/
YHHUBEPCHUTET 72079.html
cucTeM
yIpaBJIeHUs U
PaarodIIEKTPOH
HKH, Db
Konrent, 2013,

198 c.

JI2.3 | Muxeesa JI.B., MerToapl BEIYUCIIMTELHON MaTeEMaTHKH © Y4ueOHoe ocobue Pszanb: PUL] s

Cksopuos C.B. PI'PTY, 2005, |https://elib.rsr
eu.ru/ebs/dow
nload/961

JI2.4 | AmocoB A.A., BrruncnurensHbpie METOIBI AJIS1 HHKEHEPOB | Yuel.mocodue st M.:Bricias 5-06-000625-
Hyounckwuii 10.A., BY30B mKoJa, 1994, 5,1
Komuenosa H.B. 543c

JI2.5 |baxsanos H.C., UucnenHble MeTOBI : Y4eb.mocobue Iyt By30B M.:Jlabopatop |5-93208-043-
Kunxos H.II., Hs1 0a30BBIX 4,1
Kob6enskos I'.M. 3"anui, 2000,

622c.

JI2.6 | baxsanos H.C., UucieHHBIE METOJTBI B 33/1a9axX M YIIPAKHEHUAX : Y4ueb.mocodne M.:Beicur.ak., | 5-06-003684-
Jlanuua A.B., 2000, 190c. 7,1
Yuxonkos E.B.

6.1.3. MeTonnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarensctBo, | KomnuectBo/
TOJ Ha3BaHUE
9BC

JI3.1 | Cksopuos C.B., Wurepnomsamus u npuommkenune ¢pyakuuii B CAIIP Psasans: PULL ,

Xproxus B.H. 9JIEKTPOHHBIX CPEICTB : MeTonuueckue yKazaHus PI'PTY, 2019, |https://elib.rsr
eu.ru/ebs/dow
nload/2085

JI3.2 | Cksopuos C.B., MeTo1bl BEIYUCIUTEIBHON MaTeMaTUKH . MeToguuecKkue Pszanb: PUL] s
Xprokun B.1. YKa3aHUA PI'PTYVY, 2003, |https://elib.rsr

eu.ru/ebs/dow
nload/952

JI3.3 | MurpomuH A.A., Pemrenne 3amau BeraucnuTenbuoi MateMatnku B MathCAD : Ps3anp: PULL s
Cksopuos C.B. MeTtoauveckue yKazaHus PI'PTY, 2006, |https://elib.rsr

eu.ru/ebs/dow
nload/955




Ne ABTOpBI, COCTaBUTENN 3ariaBue WspatenscrBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI3.4 | Cksopuos C.B., YHucneHHble METOABI PELIEHUS] HETMHEHHBIX YpaBHEHUN U Psizans: PULL s
Xprokun B.1. cucreM B CAIIP anexTpoHHBIX cpeacTB : MeToaudeckue PI'PTYVY, 2017, |https://elib.rsr
yKa3aHHUA eu.ru/ebs/dow
nload/959
JI3.5 | Cksopuos C.B., Uucnennsle MeTo 1l TUHEHOM anrebpsl B CAIIP sneKkTpoHHBIX Pszanp: PULL ,

Xprokun B.H. CPENCTB : MeToIueCKHe yKa3aHUs PI'PTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1879

6.3 IlepeyeHb MPOrpaMMHOr0 odecnevdeHnss 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHnb JUIIEH3MOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecnedeHnsi, B TOM YHCIe
0Te4eCTBEHHOr0 MPOU3BOICTBA
HanmeHnoBanune Onucanue
MathCAD Kommepueckas nuiieH3us
Pascal Csoboxnoe 10
PascalABC CB0OOZHO pacpocTpaHseMoe IPOrpaMMHOE 00CCIICUCHUE IO JTHICH3UIMHA
Komnussitop Free Pascal Coooanoe ITO
OneparroHHas cucrema Windows | Microsoft Imagine: Homep moamucku 700102019, 6eccpouno
XP/Vista/7/8/10
Qt Creator Community Co6oanoe I1O

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

50 a

yueOHO-aIMUHUCTPATUBHBIH
CrnenunanusupoBaHHas MeOenb (42 MOCaJOYHBIX MECT), MarHUTHO-MapKepHas [0CKa, IOCKa HHTEpaKTUBHAs, MYJIbTHU-
1 Menaua npoextop (Ben-Q), 3ByKoBbIE KOJIOHKH.

IIK: Intel 2 Duo/4Gb — 1 mr., Intel i3 550/4Gb — 11 mr. Bo3MoOXHOCTh HOAKITIOUCHHS K ceTH MHTep-HET H
o0ecreyeHneM I0CTyNa B 3IeKTPOHHYIO HHPOpMaNMOHHO-00pa3oBaTenbHyo cpeny PITPTY

KOpIIyC.

yueOHAs  aygMTOpHs OIS

[IPOBEICHUS

y4eOHBIX

3aHSATHI

3BYKOBBIC KOJIOHKH.

PIPTY

155 y4yeOHO-aIMHUHHUCTPATUBHBIN KOpIyc. ydyeOHas ayIuTOpUs AJS MPOBEACHUS y4eOHbIX 3aHsATHi Creuuanu3vpoBaHHAs
Mebenb (24 mocamoYHBIX MECT), MarHUTHO-MapKepHas JI0CKa, MHTEpaKTHBHAs J0cKa, MyiabTUMenna mpoekrop (Toshiba),

IIK: Intel 15-3470/8Gb — 12 mr., Intel i5-2400/8Gb — 2 mrt., Intel 2 Duo E7200/4Gb — 2 mT. B03MOXHOCTH
MOJKITIOUEHUST K ceTH WHTepHeT M oOecreueHHeM JOCTyla B JJICKTPOHHYIO HH(YOPMAIMOHHO-Opa30BaTEeIbHYIO Cpery

8. METOJUYECKHUE MATEPHAJIBI 11O JUCHUIIJIMHE (MOAYJIIO)

Mertoanueckoe obecreueHune JUCHUIUIAHBI ITPUBEACHO B MPUJIOKCHUHN K pa6oqeﬁ nporpaMmMe JUCHUITIUHBI (CM. JOKYMEHT

"MCTOJII/I‘-ICCKOC obecrieuenre JUCIUIIITHHBI «BrraucnurensHas MaTeMaTI/IKa»).

LIOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOAMMCHIO

NOAMNCAHO
3ABE/YIOLLIMM
KA®ELPHI

NoAn1CcAHO
3ABEYIOLLMM
BbIMYCKAFOLLIEA
KA®E/PbI

noAanncAHO
HAYAJIbHMKOM YPOI

®rboy BO "PrPTY", PIPTY, Kopsuko Bsauecnas
MeTpoBuy, 3aBeaytowmii kadeapoit CAMNP

®reoy BO "PrPTY", PIPTY, Nyces Cepreit Mropesuy,
MpopekTop Mo Hay4Hoi paboTe U MHHOBALMSIM

®reoy BO "PIrPTY", PIPTY, Ep3binésBa AHHa
AnekcaHapoBHa, HavanbHuk YPOI
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