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1. Ilepedyenp mNJIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] 1O JUCHMILUIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTHKEHUS KOMIIETEHIMH

Komnerenuus Cosep:xaHne KOMIETEHIHH Huauxarop Cosep:xkanne HHIMKATOPA
CrocobGen pa3pabarbIBaTh [MogrorapnuBaer  CTarbd C ONHCAHUEM
K-15 MPOrPAMMHBIC  KOMIOHEHTBI LIS | 1o 1oy UHOOPMALIMOHHBIX M MAaTeMaTHYeCKHX
MPOBECHUS HCCIIeIOBATEbCKUX MPOLECCOB JUIsl pa3MELICHHs B CPEICTBAX
pabot MaccoBoi MH(GOpPMAIMU

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JIMCUMIIMHBI (HpaKTI/II(I/I), Jluneitnas anre6pa u Teopus MaTpuil, MaTeMaTu4ecKuit
TIpe/IeCTBYIONINE M3YUEHHIO aHaJm3, Hpovr*paMMHpOBaHHe, [TporpammupoBanue
JTUCIUILIAHBI, pe3yabTaThl TpHITOACHIH

OCBOCHHSI KOTOPBIX HEOOXOIUMBbI

JUTSt OCBOCHMUSI JTAaHHOM

JOUCLUILINHEI.

Juctummael  (IpakTUKK),  Juisl | Bbimyckuas KBaJM(UKaLMOHHAS pabora,

KOTOPBIX ~ PE3YNBTAaThl OCBOCHHS MopnenupoBanue MNPUKIAAHBIX W HH()OPMAIMOHHBIX
JTAHHO ACIUATUIHHBI GyyT npoueccos, [Ipeaauiomuas npakTuka

H€O6XOI[I/IMI>I, KakK BXOJHBIC
3HaHUA, YMCHUA W BIAJACHUA JIA
HUX U3YUCHUA.

3. O0beM MCHMIUIMHBI B 32a4€THBIX EIUHHMIAX ¢ YKa3aHMEeM KOJIUYeCcTBa
aKaJIeMUYeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYIO PadoTy 00y4aromerocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEILHYIO padoTy
odyuarouierocsi

OO0wmii 00beM TUCHUIUINHEL B 3.€. /yac: 7 /252

Bupabl 3aHATHIA, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOM
padoThI

dopma

Jladopatopusbie | IIpakTnyeckue CamocTosiTeJIbHA o0yuaronerocs ¢

o0yuyeHus Jleknuun
padoThI 3aHATHA s1 padoTa npenoaasareJieM
(uac)

OYHas 32 32 32 156 109

4. CoaepxxaHue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaM (pas3gejiam) ¢
yKa3aHHEM OTBEJIEHHOI0 HAa HUX KOJUYECTBA aKaJeMHMYeCKHX 4acoB M BH/0B
Y4eOHBbIX 3aHATHH

dopma obyueHusa: ouHan

Cemecmp: 6

OO0beM AUCIUILIMHEI B ceMecTpe 3.€. /dac: 3/ 108
dopma IpOMEKYTOUHOM aTTecTaluu: JK3aMeH

Bujbl 3aHsITHH, KX TPYI0EMKOCTB (4ac.) | O0beM KOHTAKTHOH padoThI




JlaGopaTopHble I[IpakTHyeckue CamocTosiTeJIbHAS o0yualolerocs ¢ npenogaBarejieM
Jlexknumn
padoThl 3aHATHS padora (uac)
16 16 16 60 52

JlekunonHnple 3aHsaTus (164.)
1. DTanbl pa3padoTKuH NMPOrpaMMHOro odecneuyeHus(24.)[1,5,6] Dransr pazpaboTku
MPOrPaMMHBIX KOMIIOHEHTOB JJIsI TIPOBEACHUSI MCCIEN0BATENbCKUX pa0d0T. OCHOBHbIE
MCTOYHMKU MOrpemHoCcTed. AOCOIIOTHAS TOTPelIHOCTh. OTHOCUTEIbHASI TOTPEUTHOCTb.
AOcCoNoTHasE MTOTPENTHOCTh MNPHUOIUKEHUS BEKTOPOB. AOCONIOTHAsE MOTPEIIHOCTh
npuOmkenuss QyHkiuu. OIleHKa BIUSHUS TMOTPEIIHOCTEN apryMeHTa Ha 3HAa4YeHUe
¢bynkuuu. IlorpemHocts BbuMcIeHUE. OllEHKAa TMOTPEIIHOCTH  apu(PMETHUECKUX
oneparuit (CI0KEHUs, BBIYUTAHUS, YMHOXKEHUS, JICJICHHUS )
2. Meroabl pemieHMsi 3a4a4 JIMHEHHOM cuUcTeM YypaBHeHmii(24.)[1,4,5]
Knaccudukanuss metofoB pemieHus 3agad. [locTaHoBKa 3a7auyd pEIIEHUS CUCTEM
JIMHEWHBIX ypaBHEHUH. [IpsiMble METOMIBI pEIIEHUS 3a/1a4 JTUHEWHOM CUCTEM YPaBHECHUU.
Meton T'aycca. Meton I'aycca ¢ BbIOOpOM Im1aBHOTO 31eMeHTa. MonuduimpoBaHHbIN
meron ['aycca ¢ BBHIOOpOM IJIABHOTO JJIEMEHTA IO CTPOKE WU Mo cTondIiry. Meton
Xoiiecckoro. MeToa TpeXTOYEYHOM ITPOTOHKHMU.
3. HUrepaumoHHble MeTOAbI pelleHUs 3a1a4 JHUHEeHHOH ajareOpbl {JleKIUA C
pa3dopoM KOHKpPeTHbIX cuTyamuii} (24.)[1,5,6,7] Pemienne cucteM JIMHEHHBIX
YpPaBHEHUM MeETOA nOpocTod wutepanuu. CXOOUMOCTh METOAA IPOCTBIX HUTEpaAIUid
pelieHrs CUCTEeM JIMHEHHBbIX ypaBHeHui. Metopn 3eiinens. Pa3zbop 3amau .3amaum Ha
coOcTBeHHbIe 3HaUeHUs. OCHOBHBIC MoJiokeHUs. [locTaHOBKA 3a7au HA COOCTBEHHbIE
3HaYEHUsI U COOCTBEHHBIE BEKTOpHI Marpull. HaxokaeHue HauOONBIIETO MO MOIYIIO
coOCTBeHHOTO 3HaueHus. HaxokaeHue BTOpPOro COOCTBEHHOro 3HadeHus.MeTron
nedusiiuu. 3aadyd Ha COOCTBEHHBIE 3HAUEHHUS JUIsi CUMMETPHUYHBIX MaTpuil. MeToj
BpAaLlCHUS.
4. Pemenne HeJUHeHHBbIX YpaBHeHHil. KoppekTHOCTH M YCTOHMYMBOCTH
NPUOIMKEHHBIX BbIYUCJICHUH {JIeKIIUSA ¢ pa300pOM KOHKPETHbIX CUTyaunuii} (24.)
[1,5,7] IlorpemHocTs npu pelnieHny ypaBHeHui. [lorpemHocTh BeaucaeHus GyHKITUH.
[Tonsitue 00 yYCTOMYMBOCTH  BBIUUCITUTENBHBIX  MeTomoB.IlocTaHOoBKa  3amaum
YUCJICHHOTO PEIICHUS HEJIWHEHMHBIX YpaBHEHWI. OTanbl pEUICHUS HEIMHEHHBIX
ypaBHEHU. MeTonbl OTAEIECHNUSI KOPHEW B YPaBHEHUSIX.METOI MOJOBUHHOTO JICJICHUS.
Meron xopax Meroa mpocToil UTEpalMu. YCKOPEHHUE CXOJMMOCTH HUTEPALIMOHHOIO
merona. Meron Hprorona. Cxoaumocts meroma. [eomerpuueckass MHTEPNOALMS
METOJOB PEILLICHUS HEJIMHENHBIX YPAaBHEHUN.
5. Pemienne cucreM HeJMHEHHBIX YpPaBHEHHUHl {JleKIHMs ¢ pa300poM KOHKPETHBIX
curyaumit} (24.)[1,5,7] Meton HproToHa 11 HEIUHEHHBIX CHUCTEM YpPaBHECHUM.
Teopemsbl cxonumocTtu Merona Hetorona. Meton 3eitaens. CXoquMoCTh METOAA.
6. JnemMeHTHI 00mIEH TeopUM NPHUOIHKEHHBIX METONOB {JIeKUHsl ¢ Ppa3dopom
KOHKpPeTHbIX cutyammii} (24.)[1,5,7] Knaccudukanuss mMeTromnoB mTpHOIMKEHHBIN.
Cxomumoctb. IlocranoBka 3amauu. [lommnom Jlarpamka. OlieHKa HOTrPEHIHOCTH
MOJIMHOMHAAJIBHOM ~ MHTeprionsiunu. HWHTEepnomsiuuoHHbli  MHOrowjieH Jlarpanxa.
Nutepnionuposanue nonuHoMm Herotona. Koneunsle pazHoctu. Pa3nenennsie pa3HOCTH.
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Nutepnomsiunonnsii MHOrowieH HerotoHa. [lorpemHocTs nHTEpIIOIMpOBaHHs.

7. CnenuajibHble METOAbI HHTEPHOJASALMH {JIeKIUSI ¢ Pa300pOM KOHKPETHBIX
curyaumin} (24.)[1,5,6] UMurepnonsduuss METOAOM  HAWMMEHBIIMX  KBAJpaTOB.
Hcnonb3oBanue creneHHbIX (yHKUMNA. Mcronb3oBaHME OPTOrOHAJIBHBIX IMOJIMHOMOB.
[locTaHoBKa 3agaud MHTEPHONALMM CIulaiiHamu. HMHTepnonsuus KyOW4YeCKUMHU
CIUIalHAMH.

8. UYwuciaenHoe wunHTerpupoBanme(24.)[1,4,5,7] Ilpocreiimme  KBagparypHble
dbopmynel.Dopmyna mnpsimoyronbHuka. Popmyna Tpaneuun Popmyna CumricoHa.
OO61re UHTEePNOALUOHHBIE KBaapaTypHbie hopmyibl. Dopmyinsl Heiorona-Koteca.

IpakTuyeckue 3ansarus (164.)
1. MeToabl pelieHusi CUCTEM JIMHEHHBIX ypaBHeHuii(24.)[1,4,6] Meron Iaycca.
Meropn Xonecckoro . Meron TpexXTouedHOr NPOTOHKH.
2. UtepannoHHbIe METObI PElIeHUs] CUCTEM JIMHEHHbIX YpaBHeHuil. Haxoxaennst
COOCTBEHHBIX YHces Marpunbi(24.)[1,4,6,9]
3. Pemienue cucreM HeJIMHENMHBIX YpaBHeHHid(24.)[1,6,8]
4. Pa3zpaboTka nporpaMMHBIX MOIYJieii MeETONOB pelleHus Il CHCTEM
HeJIMHEHHbIX ypaBHeHunii(24.)[1,6,8]
5. UaTepnosmpoBanue mo meroay Jlarpan:xa u no merony Herorona.(24.)[1,6,8]
6. UnTepnosmpoBanme cniiaiHnamu(2y4.)[1,6,8]
7. UHTEepnioJiMpoBaHue METOA0M HAMMEHbIIUX KBAAPaToB(24.)[1,6,8]
8. UucsienHoe unterpupoBanmne(24.)[1,6,8]

JlaGopaTopHbie padoTsl (164.)
1. Pa3paboTrka mnpOrpaMMHOr0 MOAYJSl JJsl PpPelIeHUs] CHCTeM JIMHEHHBbIX
ypaBHeHHi {TBopYeckoe 3a1anue} (24.)[1,4,6]
2. UtepaniuoHHbIE METObI pPelIeHUs] CHUCTEM JHHEHHBbIX YpaBHeHUil. 3ajaum Ha
coOCcTBeHHbIE 3HaYeHus(24.)[1,3,7]
3. Paszpaborka MPOrPaMMHOI0 MOAYJSA /JI PelIeHUs HeJUHEHHBbIX
ypaBHeHmii(24.)[1,6,10]
4. Pa3paborka mnporpaMMHbIX MOAYJeill /s pelleHHue CHCTEeM HeJHMHEeHHbIX
ypaBHeHmii(24.)[1,3,6,7]
5. UaTrepnosimpoBanue mo merony Jlarpan:ka u mo merony Hororona.(24.)[1,6,10]
6. UaTepnosimpoBanue cniiaiitnamu(24.)[1,6,10]
7. UaTepnoJimpoBaHue METO0M HAUMEHbIINX KBAAPaTOB(24.)[6,10]
8. IIpubn:xeHHOE BHIYMC/ICHHE HHTErpaioB {pa3padorka npoexkra} (24.)[1,3,6,7]

CamocTrosiTesibHas padora (604.)
1. TloaroroBka k JjaGoparopubiM padoram(124.)[6,9,12] I3yueHueM METOIOB
HAayYHBIX HCCIICIOBAHUM JUISI ONUCAHUS HMHGOPMAIMOHHBIX W MaTeMaTHYeCKHX
MIPOIIECCOB
2. Ix3amen(364.)[4,5,12]



3. U3ydyeHnue HayuHOii U yueOHOH quTepaTypbi(124.)[3,4,7,12] IIpopaboTka yueOHOTO
Marepuajga M Hay4dHbIX padoT s ¢GopMupoBaHHMS 0a3bl MOJATOTOBKH CTAaTeH C
OMMCaHUEM HWH()OPMALIMOHHBIX W MATEMATHUYECKUX MPOIECCOB ISl Pa3MEICHUS B
COOpHHKAX MaTepHaioB KOHPEPEHIUH.

Cemecmp: 7
O0beM TUCIUTIIMHBI B ceMecTpe 3.€. /dac: 4 / 144
dopMa NMpoMeKYTOUHOUN arTecTalun: IK3aMeH

Buabl 3aHSTHI, MX TPYI10EMKOCThb (4ac.) O0beM KOHTAKTHOH padoThI
Jlexumun JlaGopaTopHbie IIpakTHyeckue CamocTosiTeJIbHAS o0y4alonierocs ¢ npenopaBarejieM
pa6oTsI 3aHATHSA pabora (4ac)
16 16 16 96 57

JleknuoHHbIe 3aHATUA (164.)
1. IlpoBepka koppeKTHOCTH M 3P (PeKTHUBHOCTH peumieHus IuddepeHunaIbHbIX
YPAaBHEHMid NPOCTEHIINMHU NPUOIHKEHHBIMH METOAAMHU pelleHus {JIeKuus ¢
3apaHee 3alUIAaHUPOBAaHHbIMM omuOkamu} (24.)[3,4] IIpocTteitmue npubIMKEHHBIE
METO/Ibl pEILICHUs] OOBIKHOBEHHBIX ypaBHEHHH. HHTerpupoBaHue C MOMOIIBIO
CTEMEHHBIX  PSAAOB. MeTojq  mocieAoBaTelbHBIX  NpuOmmbkeHuil.  YucineHHoe
UHTerpupoBaHue nuddepeHnaNIbHbIX YPaBHEHHH METOJOM IOCIIeN0BaTEIbHBIX
NPUOTMKESHUI.
2. UucsieHHble MeTOAbI pemieHud 3a1a4u Komm ¢ ucnoib30BaHuEM NMPOrPaMMHbIX
CpPeACTB. {JIeKIUA ¢ pa3d0pOM KOHKpeTHbIX cutyaumid} (24.)[3,4,7] Meroa Diinepa.
Meron Pynre-Kyrra. Metog Anamca. Meron MuiHa.
3. Mogesin KOMIIOHEHT MH(OPMALMOHHBIX CHCTEM JJIfl pPellieHUs KPaeBbIX 3a/1a4
51 OOBIKHOBEHHBIX JAH(P(PepeHIHATBHBIX YPaBHeHHMH. {lexkuusi ¢ pa3dopom
KOHKpPeTHbIX cutyamuii} (24.)[3,4,7] OOmas nmoctaHoBka. CBeleHHE JIBYXTOUCUHOMU
KpacBou 3a7a4u K 3a7a4e Komm.
AHanu3 UCXOAHBIX JAHHBIX B 33/1a4€ HA COOCTBEHHBIE 3HAYEHUSI.
4. YuciaeHHble MeTOAbl ISl PelIeHUs KPaeBbIX 3a4a4 sl OOBIKHOBEHHBIX
AU(pPepeHINATBHBIX YPABHEHUH € HCIO/JIb30BAHNEM NPOrPAMMHBIX CPeACTB.(24.)
[3,4,7] MeTon koHEUYHBIX pasHOCTE. MeToJ MPOroOHKHU. YCIOBHUS CXOIMMOCTH METOAA
MIPOTOHKH.
5. UuciaeHHble MeTOABI /JIS PelIeHUs KPaeBbIX 3a4a4 JJA OOBIKHOBEHHBIX
nuddepeHNATBLHBIX YPABHEHUH € UCIOJb30BAHUEM MPOrPAMMHBIX CPeaCTB.(24.)
[3,4,7] MeTon koOHEYHBIX pasHOCTE. MeToJ MPOroHKU. YCIOBUS CXOJMMOCTH METO/a
IIPOTOHKM.
6. IlpoBepka koppexkTHOCTM M 3((PEeKTHBHOCTH PpelIeHUs 3aJa4 MeToA0M
CTPeJbObI, MeTOA0M KoJulokauuid.(24.)[3,4,7] Merton crTpeiasObl ISl pelieHus
TPaHUYHBIX 3a/a4 CUCTeMbl Au(GepeHIINATbHBIX ypaBHEHUN. MeTon CTpenbObl s
KpaeBOM 3a7a4i HETUHEHHBIX AU PepeHInaIbHbIX ypaBHEHNH. MeTo 1 KOJUTOKAIIHH.
7. IIpoBepka KOPPEKTHOCTH M 3(P(PEeKTUBHOCTU pPelieHHs] YPABHEHUH B YACTHBIX
MPOU3BOJAHBIX NPUOJIHKEHHBIMH MeTOJdaAMM. {muckyccus} (24.)[3.,4,7]
Knaccubukanusa guddepeHmanbHbplX  yYpaBHEHUH B YaCTHBIX  MPOU3BOIHBIX.
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[Ipenmetnast obOmacte mnpumeHeHus. Kpaeas 3amaua s auddepeHInanbHbIX
YpaBHEHUH B YACTHBIX MPOU3BOIHBIX U KOPPEKTHOCTH 3a]aUH.

8. IIporpamMmHBbIe cpeacTBa, NpUMeHsieMble [Jisi pemeHust 3agauyu Jupuxiie
meTonoM MonTe-Kapno.(24.)[3,4,7] O6mee nonsitue. Ilpumenenue merona MoHte-
Kapno nns 3agaun Jupuxiie.

IpakTuyeckue 3ansaTus (164.)
1. YwuciaeHHoe wuHTerpupopaHue aAuddepeHIUATbHBIX YPABHEHHH MeETOA0M
NMoCJeA0BaTeJbHbIX NPUOIMKeHnit.(24.)[4,6,7]
2. YncieHHble MeTOAbI pemieHus 3a1a4yn Kommu ¢ Mcnoib30BaHneM NpPOrpaMMHBIX
cpeacts.. Meroa Jiisiepa. Meton Pynre-Kyrra. Meron Axamca. Meron MuJina.
(24.)[4,6,7]
3. YUwucjeHHble MeTOAbI /JIfl PelleHUs KpaeBbIX 33424 /JA OOBIKHOBEHHBIX
aupdepeHINATBHBIX YPaBHEHMH € HCIOJb30BAHUEM IPOrPaAMMHBIX CpPeICTB..
MeToa KOHEYHBIX pa3HocTeil. MeToa NPOroHKH. YCJI0BHS CXOAUMOCTH MeToAa
nporouku(24.)[4,6,7]
4. Merox crpesbObl JAJH  PpelIeHHs  IPAHUYHBIX  32a4  CHCTEMbI
AuppepeHINANBHBIX YypaBHeHuil. MerTox crTpeiabObl s  KpaeBoll 3aaavyu
HeJIMHeHHbIX Au(depeHHaNbHBIX YPaBHeHHH. MeToa KoL1okanuu.(24.)[4,6,7]
5. YpaBHenue Jlamiiaca B KOHeUHbIX pa3HoCcTaX(24.)[4,6,7]
6. IIpouecc JIlubmana(24.)[4,6,7]
7. MeToa NpOroHKM JJisi YyPABHEHUS TEIUIONPOBOAHOCTH.(24.)[4,6,7]
8. Ilpumenenne merona Mounte-KapJio aaa 3agauu JIupuxie(24.)[3,4,6,7]

JlaGopaTopubie padotsi (164.)
1. YwuciaenHoe wuHTerpupopanue auddepeHUANbHBIX YPABHEHHH MeETOA0M
NMoCjaeA0BaTeJbHBIX  NpUOAMKeHni.(24.)[2,6,10] Meron  mocienoBaTeIbHbIN
npubmkennit. Meron Diinepa.
2. YUncsieHHble MeTOAbI pemienns 3a1a4n Komu ¢ ucnosib30BaHneM NPOTrPAMMHBIX
cpenctB.(24.)[2,6,10] Meton Pynre-Kyrra.
3. UncjieHHble MeTOAbI pemienns 3aaa4n Komu ¢ ucnoib30BaHMeM NMPOTrPAMMHBIX
cpeacrs. Meron Axamca. Meron Muina.(24.)[2,6,10]
4. MeTox KOHeYHBbIX pa3HocTeit.(24.)[2,6,10]
5. Pemienusi KpaeBbIX 32124 OOBIKHOBEHHBIX M depeHunaTbHbIX YPABHEHUI
YHCJIeHHBIMU MeToaaMu. MeTox nporouku(24.)[2,6,10]
6. Pemennsi KpaeBbIX 327124 OObIKHOBEHHBIX 1M depeHInaIbHBIX yPABHEHHUH
YuCcJIeHHbIMU MeToaamMu. Metoa cTpeabObl. MeToa Ko/u1okanuu.(24.)[2,6,10]
7. PazpaGorka mMoed KOMIIOHEHTOB MH(OPMAIMOHHBIX CHCTEM /Ui Mpolecca
JIuOMaHa B cucTteMe ceTok(24.)[2,6,10]
8. Pemienne ypaBHeHMH B 4YaCTHBIX NPOM3BOAHBIX Meroaom Monte-Kapio.(24.)
[2,6,10]



CamocTrosiTesibHas padora (964.)
1. IloaroroBka Kk 3x3ameny(364.)[3,4,5]
2. HoaroroBka Kk JaboparopHbiM padoram(324.)[3,4,5] HM3yueHnem MeTOIOB
HAy4YHBIX HCCIIEIOBAHUM JUIsi ONMUCaHUsT HWHGOPMAIMOHHBIX W MareMaTH4eCKHUX
MPOLIECCOB
3. U3ydyenue yuyeOHOi M HayuyHoil jguteparypni(28u.)[3,4,5] IIpopadoTka ydyebHOTO
Marepuajga M Hay4dHbIX paboT st ¢GopMupoBaHHs 0a3bl MOJATOTOBKH CTAaTed ¢
onvcaHueM WH(GOPMAIMOHHBIX M MaTeMaTHYeCKUX IPOILIECCOB MJI pa3MEIICHUS B
COOpHUKAX MaTepUaiOoB KOHPEPEHIIHA.

5. llepedyeHb Y4eOHO-METOAUYECKOI0 OO0eCIeYeHUsI CAMOCTOATENbHON PadoThI
00y4aIIMXCH MO TUCHUIINHE

Jlns kakmoro oOydaromierocsi oOecledeH HWHANBUIYAIbHBIM HEOTPAHUYCHHBII
JOCTYI K 3JEKTPOHHO-OMOIMOTEYHBIM cucTeMaM: JIaHb, YHUBEpCUTETCKAs OMOIMOTEKA
OH-JaiH, »MeKTpoHHON Ombmnorexke ANTI'TY M K 3JIEKTPOHHONU HH(POPMAIIMOHHO-
oOpazoBaresbHOM cpee:

1. dynuuk, E.A. IlpoexkTupoBaHue MPOrpaMMHOTO OOECIEUECHUS JIJIsi PEIICHUS
WH)KEHEpHBIX 3a/1a4. YacTh 1: MeToauueckre yKa3zaHus sl CaMOCTOSITEIbHOM paboThl
ctyaeHToB HarpaieHus moaroroBku 09.03.01 «Mudopmarnka W BBEIYUCIUTENbHAS
texuukay/E.A.  Jlynauk, E.B. Hukwurenxo, A.C. IlleBuenko; PyOuoBckuii

WHIYyCTpUAIbHBIH  WHCTUTYT. - Pybmorck: PUM, 2021. — 67 c¢. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Proektirovanie programmnogo ob
especheniya dlya resheniya inzhenernykh zadach. Chast' 1 - 2021.pdf (mara

obpamenus 01.11.2021)

2. Jymnauk, E.A. IlpoektupoBaHue MmMporpaMMHOTO OOecTeueHus: ISl PEIICHUs
WHXXEHEPHBIX 3a7ad. YacTh 2: METOAMYECKUE YKA3aHHS JJI CAaMOCTOSITEILHOW pabOThI
ctynentoB HampasieHus moarotoBku 09.03.01 «Mudopmarnka u BeUUCTUTEIHHAS
texuukay/ E.A. Jymauk, E.B. Hwukutrenko, A.C. IlleBuenko; PyO1oBckuii

UHJYyCTpUAIbHBIA  MHCTUTYT. -  PyOmoBck: PUM, 2021. —45c. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Proektirovanie programmnogo ob
especheniya dlya resheniya inzhenernykh zadach. Chast' 2 - 2021.pdf (mara

obpamienus 01.11.2021)

6. IlepeyeHnb y4eOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

3. HemunoBuu, b. I1. Yucnenubie metonsl ananusa. [Ipubnvxenue (yHKIUH,
muddepeHManbHble W UHTErpajbHble ypaBHEHUs : yuyeOHoe mnocobue / b. I
Hemunosuu, U. A. Mapown, 3. 3. lllyBanoBa. — 5-e usn., crep. — Cankr-IletepOypr :
Jlanb, 2010. — 400 ¢. — ISBN 978-5-8114-0799-6. — TekcT : anekrpoHHbI# // JlaHb :
NeKTpoHHO-OuOmoreunas cuctema. — URL: https://e.lanbook.com/book/537 (nmara
obpamienus: 19.11.2021). — Pexum moctyna: Jyisi aBTOpU3. TIOJIb30BATEIICH.

4. Kommuenoa, H. B. BpruncnurenbHas MaTeMaTMKa B MpPUMEpax M 3ajadax :



yueOnoe mocobue / H. B. KomuenoBa, . A. Mapon. — 3-e¢ m3n., crep. — CaHKT-
[TerepOypr : Jlamp, 2009. — 368 c. — ISBN 978-5-8114-0801-6. — Tekct :
ANEeKTpOHHBIM //  Jlaub : 21IeKTpoHHO-OMONMMoTeunass cuctema. —  URL:
https://e.lanbook.com/book/198 (mara ob6pamenusi: 16.11.2021). — Pexxum nocryna:
IUIsl aBTOPU3. TI0JIB30BATEIIEH.

5. PoroBa, H. B. BruucnurenbHas maremaruka : ydeOHoe mocobue / H. B.

Porosa, B. A. PerukoB. — Camapa : 1I0BOJKCKMI TOCYIapCTBEHHBIN YHUBEPCUTET
TenekoMMyHuKaruid u uHdopmatuku, 2017. — 167 ¢. — Tekct : 3IeKTpOHHBIN //
DOnekrpoHHO-OMOMUoTeuHas  cucteMa IPR BOOKS : [caiit]. —  URL:

https://www.iprbookshop.ru/75370.html (mara o6pamenus: 16.11.2021). — Pexum
JOCTyTa: JJIsl aBTOPU3HP. MOIb30BaTeeh

6.2. JlononHuTEIbHAS IUTEpATYypa

6. Kocromapos, /I. Il. IlporpamMupoBaHre W YHUCICHHBIE METOABI : yueOHOE
nocooue / JI. II. Koctomapos, JI. C KopyxoBa, C. I. Mamnxeneii. — Mocksa :
MocKkoBCKkUI TocyaapCTBeHHbIN yHUBepcuTeT MeHu M.B. JlomonocoBa, 2001. — 224
c. — ISBN 5-211-04059-7. — TexkcT : 37MeKTpOHHBIN // DIEKTpOHHO-OMOIMOTEUHAs
cuctema [PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/13108.html (mara
obpamenus: 16.11.2021). — Pexxum moctyna: i aBTOPU3HP. MOJIb30BaTeeH

7. Hemunou4u, b. II. OCHOBBI BBIUUCITUTENHHOW MATEMATHKU : Y4YEOHOE
nocooue / b. I1. Jlemunouu, M. A. Mapon. — 8-¢ u3zn., crep. — Cankr-IlerepOypr :
Jlanb, 2011. — 672 ¢. — ISBN 978-5-8114-0695-1. — Tekcrt : anekrpoHHbliii // Jansb :
aneKTpoHHO-OnbanoTeunas cucrema. — URL: https://e.lanbook.com/book/2025 (nmata
obOpamienusi: 19.11.2021). — Pexum noctyna: Jyisi aBTOpU3. TIOJIb30BATENICH.

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOH  CeTH
«/HTEepHET», HEOOXOAUMBIX /1JIsl OCBOEHMSI AU CIUTIIAHBI

8. https://bigenc.ru/mathematics/text/2379605

9. https://gufo.me/dict/bse/BrruniciutenbHas MaremaTuka

10. https://math.semestr.ru/optim/computational-mathematics.php
12. https://intuit.ru/studies/courses/1012/168/info

8. ®oHa OIEHOYHBIX MaTepHuajJoB JJisd MNPOBCACHHUA TEKYIICIro KOHTPOJIA
yCnieBacMoCT " l'[pOMe)KyTO‘IHOﬁ arTrecranuu

ConmepxaHue  NPOMEXKYTOYHOM  aTTECTAllMM  pPaCKpbIBaeTCd B KOMILIEKTE
KOHTPOJIMPYIOIIMX MAaTepPUaloB, NPEIHA3HAYEHHBIX JUIA IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AucuuiuinHe TpedoBanusM @PI'OC, KoTopble XpaHSTCS Ha
kadenpe-pazpadorunke PIIJ] B neuatHom Buze u 8 OMOC.

®donj o1leHOYHBIX MaTepuaioB (POM) o IUCHUIUIMHE PEACTABIEH B MPUIOKEHUN
A.



9. IlepeyeHb NHPOPMANMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPHU OCYIIECTBICHUN
0o0pa3oBaTeJILHOIO  Mpolecca M0 JUCUMILIMHE, BKJIIOYAasAg  MepevyeHb
NMPOrpaMMHOro odecrnedeHusi 1 UHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jnst ycnemHoro OCBOEHHS TUCIHUIUIMHBI HMCIONIB3YIOTCS PECYPChl ANIEKTPOHHON HHGOPMAIMOHHO-
o0pa3oBareiabHONU Cpelbl, 00pa30BaTelIbHbIE WHTEPHET-NOPTaNbl, II00aNbHAsl KOMIIbIOTEpHAsl CETh
WUutepuer. B mnporecce wu3ydeHHs AMCUUILIMHBI MPOMCXOAUT HHTEPAKTUBHOE B3aMMOJCHCTBHE
oOyuarouierocs ¢ rnpemnojaBareieM yepes JINYHbIA KaOMHET CTY/IEHTA.

Nenin Hcnonb3yeMoe mporpaMmMHoe odecriedeHne

1 Dev-C++

Lazarus

LibreOffice

Python

Windows

Antuupyc Kaspersky

N[N BN

7-Zip

Nern I/ICHOJIL?.yeMbIe npmbeccnona.m,m,le 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHLIe
CIIPAaBOYHbIC CUCTCMbI

1 becninarnas asnexTpoHHas Oubnuoreka oninaiiH "ExauHoe okHO Kk 0Opa3oBareinbHBIM
pecypcaM" Al CTYJIEHTOB U TperojaBaTesiell; KaTajlor CChUIOK Ha 0Opa3oBaTelbHbIE
unTepHeT-pecypesl (http://Window.edu.ru)

2 HarmmonanwsHast snekrponnas Oubnuoreka (HOB) — cBoOOmHBIN moCTynm uyuTareneil
dbongam poccuiickux OubmMoTek. COMEPKUT KOJUIEKIIMH OIM(PPOBAHHBIX JOKYMEHTOB
(KaK OTKpPBITOTO JTOCTYMA, TAK M OTPAHMYEHHBIX aBTOPCKUM IPABOM), a TAaKKe Karajor
W3JIaHui, Xpassmuxcs B onbauorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0AUMOii IS
oCyllecTBJIeHHsI 00Pa30BaTeJIbHOI0 Mpouecca Mo JUCHMIJIMHE

HaumeHoBaHMe crienMaJIbHbIX NOMEIEHUH W MOMelIeHUi V15l CAMOCTOSITEJIbHOI PadoThI

y4eOHBIC ayTMTOPUH JUJISI IIPOBE/ICHUST YUCOHBIX 3aHITHIA

MOMEIIEHUS JJI1 CAMOCTOSITEIILHOM pa60TLI

MarepuanbHO-TEXHUYECKOE OOECIeUeHHe U OpraHu3aius 00pa30BaTEIHLHOTO
Mpolecca Mo JUCHUILUIMHE JI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
37I0POBbSI OCYIIECTBISIETCS B COOTBETCTBUU C «[lonoxkeHnem 00 00ydeHUr WHBAIUIOB U
JIUI] ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI.




NMPUNOXKEHUE A
®OHA, OLEHOYHbIX MATEPUA/IOB ANA NMPOMEXKYTOYHOM ATTECTALIUU
no ANCUUNJIUHE «MpoeKkTMpoBaHMe NporpammHoOro obecneueHusa gNa peeHna UHXeHepPHbIX
3agau»

1. MepeyeHb OYEHOYHbIX cpedcmes 014 KomnemeHYul, hpopmupyemoix 8 pe3ysbmame 0CB80EHUSA
ducyunauHsl

" Cnocod
Koa xoHTpoIMpyemoii KoMneTeHMH OueHo4yHOe cpeicTBO
OLICHUBAHUS

Kommuiexr

I1K-15: CnocobeH pa3pabarbiBaTh
KOHTPOJINPYIOIIUX
IPOTPaMMHBIE KOMIIOHEHTHI JIJIs POBEICHUS DKk3aMeH
MaTepuasoB s

HCCIIEIOBATENIbCKUX padoT

9K3aMeHa

2. OnucaHue nokaszameneli U Kpumepuee OUEHUBAHUA KomremeHyuli, onucadue wkKan
oyeHusaHus

OueHuBaemble KOMMNETEHUMW MpeactaBneHbl B pasgene «llepeyeHb NAHUPYEMbIX
pe3ynbTatoB  OOyyeHMA NO  AUCUMNAMHE, COOTHECEHHbIX C WHOMKATOPaMW  OOCTUXKEHUA
KomneTeHuunii» paboyein nporpammol ANCUMNAUHBI «[1POEKTUPOBAHME NPOrPamMmMHOro obecneyeHums
ONA PeLLUeHUA UHXKEHEPHbIX 3a4a4».

Mpu oueHMBaHMN CHOPMMPOBAHHOCTM KOMMETEHUMN Nno aucumnaunHe «lpoekTupoBaHue
NPOrpamMMHOro obecnevyeHUs ANA pPeLUeHUA WHMKEeHEepHbIX 3agay» wucnonb3yetca 100-6annbHas
WKana.

Kpurepuii Onenka o 100- OneHka no
02JUIbHOM IIKAJIe | TPAJAUIMOHHON IIKaJe
CryneHT 0CBOMIJI U3y4aeMbIi MaTepua 75-100 Omauuno

(OCHOBHO U JOTIOTHUTEIBHBIN), CHCTEMHO
Y TPaMOTHO M3J1araet €ro, OCyIeCTBIsET
MOJIHOE Y TIPABUJILHOE BBHITIOJTHEHUE
3a/IaHUI B COOTBETCTBUU C UHIUKATOPAMHU
JIOCTIKCHHUS KOMIICTCHITUM, CIIOCOOCH
OTBETUTh Ha JIONIOJIHUTEIIbHBIE BOIPOCHI.

CTyzneHT 0CBOMI U3y4YaeMblil MaTepuall, 50-74 Xopowo
OCYIIECTBIISIET BBHITIOIHCHNE 3a/ITaHUH B
COOTBETCTBUH C MHINKATOPAMHU
JOCTIDKCHUSI KOMITETCHIIUH ¢
HENPUHIMITAATBHBIMHA OITHOKaMHU.

CTyaeHT 1eMOHCTPUPYET OCBOEHHUE TOJIBKO 25-49 Yooenemeopumenvro
OCHOBHOI'O Marcpurajia, IIPH BbBIIIOJHCHHUU
3aJJaHUi B COOTBETCTBUU C MHAUKATOPAMU
JOCTUKCHUA KOMHGTGHHI/Iﬁ A0ITyCKacT
OTJeNbHbIE OMINOKH, HE CIIOCOOEH
CUCTEMATHU3UPOBATH MaTCpUuall U A€J1aTb
BBIBOJIBI.

CryneHT He OCBOMJI OCHOBHOE COZIEpKaHUe <25 Heyoosnemeopumenvro
M3y4aeMoro Marepuaia, 3aJaHus B
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COOTBCTCTBUH C MHAUKATOpAMU
JOCTHXKCHUA KOMHeTeHI_II/Iﬁ HE BBIIIOJIHCHBI
HJIM BbIIIOJHCHBI HCBCPHO.

3. Tunoesie KOHMPpOsibHbIe 300aHuUA unu uHole mamepuarndl, Heobxodumeole 0nsa OYECHKU YpPOBHA
docmuxceHusn KomnemeHuuD' 8 coomeemcmeuu ¢ um)unamopamu

1.Tunossle 3a0aHus (6 cemecmp)

KomneTeHuus MHAMKaTOP AOCTUKEHMA KOMMETEHLUM
MK-15 CnocobeH paspabaTtbiBaTb nporpammHble | MK-15.1 [MogrotaBnmMBaeT  CTaTbM C OMUCAHUEM
KOMMOHEHTbl A8 NPOBEAEHUA WCCNef0BaATENbCKUX | MHOOPMALMOHHBIX M MaTeMaTMYecKMx MpoLeccos
pabot ANA  pasmelleHus B CPeAcTBaX  MacCOBOWA
MHbOpMaLUn
OnuiuTe METOAb! MPUMCHSICMBIC IIPH PELUICHUU:
1. PenmTh HenMHENHHOE ypaBHEHHUE METOJIOM MTOJOBHHHOTO JENEHHS.
3
x"=2x-5=0
2. Haiitd coOcTBEHHbIE 3HAYSHHSI MATPHUIIBI METOI0OM BpallleHHsI.
4 1 2
A=|1 2 1
2 1 1
3. IlocrpouTs METOAOM  HAHUMEHBIUMX  KBAAPaTOB  ANNPOKCHMHPYHOLICH
dyaxkumo. Beruneants 3HaueHue GyHKuuH B Touke x=2, f(2)-?
X 0 1 2 3
f(x) -1 0 3 8

4. Tlocrpouts noiuHOM HbloTOHA. BEMHCIHTE 3HAYEHHE MOJWHOMA B TOYKE

x=2, f(2)-?

5.  Beiuuciutk nHTErpai nmo Gopmysie Cumicona npu n=4 : J-

2.Tunosoe 3a0aHue (7cemecmp)

21

—dx
X

KomnerteHuus UHAMKaTOP AOCTUKEHUA KOMNETEHL MU
MK-15 CnocobeH paspabatbiBaTb nporpammuble | MK-15.1 [MogrotaBnvMBaeT  CTaTbM C OMNUCaHUMEM
KOMMOHEHTbI A1 NPOBEAEeHUA WCCNef0BaTeNbCKMX | MHOOPMALMOHHBIX M MaTeMaTUYeCcKUX MNpoLeccoB
pabot ONA  pasMelleHMAa B CpeAacTBax — MaccoBoW

nHdopmaLumm
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HJL‘-I MNoAroTOBKH CTATBH C OIIMCAaHHEM HH[]JO]JM&L[HOHH]:IX H MaTcMaTHYECKHX
[IpoucccoB 1A pasMCIICHHS B CPEACTBAxX MacCCOBOM HHC])O]JM&L[HHI

1. Onuumre METOA CETOK Ul PEUICHHUs YPABHEHUS TEMIONPOBOAHOCTH s
HPUMEHEHHS CPEJICTB IIPOrpaMMHPOBAHUSI.

2. CocTaBbTe TOWIATOBBIM anroput™M mporecca JluOMaHa B MeTojae CETOK s
peLIeHUsT ypaBHEHUS ‘y‘:-ﬁl—xz, xe[— 2,2] C 3aJaHHBIMM TPAHUYHBIMH
ycinoBuamu U =‘x| + ‘y|

3. Ilpoananu3upyiiTe NpUMEHEHUE JTUHEHMHBIX WHTEPHOJSIUMOHHBIE MOJIUMHOMOB B
METOIEC KOHCYHBIX 3JICMCHTOB.

4. CoCTaBUTh TOIIArOBBIH QJTOPUTM ISl TIOINYYCHHS CHCTEMBl KOHCYHO-
Pa3HOCTHBIX YPaBHEHWH [yl PELLICHUs YPABHEHHUS B YACTHBIX IPOU3BOIHBIX

U=x"+y’.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OYEHOYHbIX MaMepuasoe npuaazaemcs.
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