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Paznen 1. Ilean 1 3a7a4u 0CBOCHHS JUCIUILIHHDI

[lenpto M3ydYeHUE MUCHUIUIMHBI «BblUuMcIUTENbHAS MaTEMAaTHKa» SIBISIOTCA METOBI
aHaJin3a TOYHOCTHU BbI‘-IPICJIGHPIfI, HU3Yy4YCHUC YHUCJIICHHBIX MCTOJ OB, q)OpMI/IpOBaHI/IC HaBBLIKOB PCHICHUSA
TUTIOBBIX 3a7a4 BBIYUCIUTEIBHOW MaTeMaTUKH, (HOPMHUPOBAHWE HABBIKOB HCIIOJb30BAHUS
CTaHAAPTHBIX NPOTPpaAMMHBIX CPCACTB PCIICHUA THIIOBBIX 3a1a4

3agayM, pelraeMble B XOJE€ OCBOEHHUS MPOrpaMMbl JUCHMIUIMHBI: OCBOCHHE ITPUEMOB
MaTeMaTUYECKUX BbIYMCIEHUM, peann3yemMbix Ha [IK; u3ydyeHuMe OCHOB YHCIECHHBIX METOJIOB,
OCBOCHHC NPHUEMOB BbBIYHCIICHHUA HOI‘pGH.IHOCTGfI, yCTOfI‘-IHBOCTPI N CJIOXHOCTHU BBIYUCIUTCIBbHBIX
QITOPUTMOB; HM3yYEHHE BO3MOXXHOCTEH M MPHUHIIUIIOB PabOThl MATEMAaTHYECKUX IPOTrPaMMHBIX
CHUCTEM.

Paznea 2. IlnanupoBanue pe3yibTaToB 00y4eHUs! N0 JMCHHUILJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH pPe3y/JI1bTaTaAMH 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMbl

CCTCCTBCHHOHAYYHBIC 1
O6H.I€I/IH)KeHepHLIe 3HaHUs,
METOAbI MATEMATHUYICCKOI'O
aHaJIn3a U MOACIIMPOBAHUAA,
TCOPECTUICCKOI'0 1

Kon DopMyJIMPOBKA
NHaukaTopbl 10CTHKEHUS] KOMIIETEHIIHT
KOMIIETeHIIHU U KOMIIETEHIIH U
OIIK-1 CrniocobeH mpuMeHsTh HOIIK-1.1. 3HaTh OCHOBBl MaTEMAaTHKH,

($U3MKY, BBIYUCIUTENBHON TEXHUKU U
IpOrpaMMHUpPOBaHMs Ha 6a30BOM YPOBHE.
HOIIK-1.2. YMeTb IpUMEHSATH
€CTECTBEHHOHAYUHbIE U OOILEMHKEHEPHBIE
3HaHUS, METO/bl MATEMAaTHUUECKOT0 aHAJIN3A U

AKCHEPUMEHTATIHLHOTO MO/JICIMPOBAHUS, TEOPETUYECKOTO U
HCCIIE/IOBAHUS B HKCIIEPUMEHTAJILHOTO UCCIICIOBAaHUS B
npodeccuoHaTbHON npodecCHOHATLHON IeATEIbHOCTH
JESITeIIbHOCTH

Pa3gen 3. MecTo AMCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM
NnporpamMMbl 6aKkajaBpuarTa
Huctunnuna «BerauciuTenbHas MaTeMaTHKa» u3ydaeTcss B 4 ceMecTpe OYHOW U B 5
ceMecTpe 3a04HOM Qopmbl, oTHocuTcs K bioky b.1 «ductummunsr (Mogynm)», «O0s3arenbHas
4acTh», 00pa30BaTEIbHOM mMporpaMMmbl To HampasieHuto mnoarotoBku 09.03.03 IlpuknagHas
uHpopmartrka (ypoBeHb OakanaBpuar), HapaBJICHHOCTb (MIPO(PUIIb): «AHAIU3 TaHHBIXY.

Pasnen 4. O0beM (TPyA0eMKOCTB) JMCIUIIIHHBI
(o0masi, mo BUAAM y4eOHOM padoThl, BUAAM NMPOMEKYTOYHONH ATTECTALUH)

TpyaoeMKkocTb IMCUMIVIMHBI M BU/ABI Y4e0HOI HATPY3KH

HA 04HOM (hopme 00yUeHUsI

Tek
[IpakTnue KypcoBoe | CamocTosite HII/II;I] KonTpoisb,
3.e. | Utoro | Jlekuun CKHE MIPOEKTUPOBA JbHas KOHT MIPOMEXKYTOUHAS
3aHATHUS HUE paborta aTTecTaIus
poJIb
4 cemectp
36
5 180 32 48 64
DK3aMeH




Ha 3204HOI opme 00yUeHMsI

[IpakTnue KypcoBoe CamocrosTe TGKBI KonTposb,
3.¢. | Utoro | Jlexmun CKHE MPOEKTUPOBA JIbHAS i MIPOMEXKYTOUHAS
3aHATHUSA HHE pabora KOHT arTecTanms
poJib
5 cemecTp
5 180 4 12 128 36
DK3aMeH
TemaTnyeckuid MJIaH JUCHUIIHHDI
Ounas ¢popma o0ydeHus1
Paznenbl / Tembr Jlex | IIpaktuue | Camoctos | Texy | Kontposnb, | Bcero
00701 CKHUeE TeIbHas | UMK | IPOMEXYTO | YacoB
3aHATHUSA pabora KOHT YHas
pOJIb | arTecTanus
4 cemecTtp
Tema 1. Beenenue B
BBIYUCIIUTEIIEHYIO MATEMATHKY. 4 6 8 18
[TorpemiHocTu npeacTaBiIeHUs
YHCEJI Ha KOMITBIOTEPE.
Tema 2. Brrunciienne 3HadYeHUM
¢bynkuuid.  MaTepnomsus  u | 4 6 8 18
armnpoKCUMaIIHS.
Tema 3. UnucnenHoe
muddepeHnmpoBanue u 4 6 8 18
WHTETPUPOBAHNE
Tema 4. MeTojbl pelieHus
CHUCTEM JIMHEHHBIX 4 6 8 18
anrebpanvyecknux ypaBHEHUU
Tema 5. Pemenne HEITUHESHHBIX
YPaBHEHHUH ¢ 4 6 8 18
OJHHUM HEU3BECTHBLIM
Tema 6.UPGH_IGHI/I€ CI/ICTC\I'VI 4 6 8 18
HEJTMHEHWHBIX YpaBHEHUN
Tema Z MopnenupoBanue 4 6 8 18
CITy4alHBIX BEJIMYUH
Tema 8. [Iporpammubie
CpelcTBa JiJIsl aBTOMaTU3allu1 4 6 8 18
BEIYHCIICHUH.
OK3aMeH 36 36
WTOro mo IUCIUILINHE 32 48 64 36 180
3aounas popma 00yyeHuUs
Paznensi / Tembl Jlex | Ilpaktuue | Camoctos | Texy | Koutpons, | Bcero
1007051 CKUeE TeTbHAs | MW | TPOMEXKYTO | 4acoB
3aHATHUS pabota KOHT YyHas
pOJIb | aTTecTanms
5 ceMecTp
Tema 1. Begenne B 1 1 16 18
BBIYMCIIUTENIbHYIO MATEMATHKY.




HOFpCH_IHOCTI/I MMpEaACTaBJICHUA
YK CCII HAa KOMIIBIOTEPE.

Tema 2. Briuucienue 3HaueHUI
¢byukuuii.  MuTepnonsuus U

16

18

AIlImpoOKCruMalus.

Tema 3. YucneHuoe
g hepeHIMPOBaHNE U
WHTETPUPOBAHHE

1 1 16 18

Tema 4. Meronb! perieHus
CHCTEM JIMHEHHBIX

areOpanvyeckux ypaBHEHUH

2 16 18

Tema 5. Pentenue HETMHENHEIX

YPaBHEHUH C
OJIHUM HEU3BECTHBIM

1 1 16 18

Tema 6. Pemienue cucrem
HEJIMHEHHBIX YPaBHEHU

2 16 18

Tema 7. MonenupoBaHue
CIy4YalHBIX BEJIMYHH

2 16 18

Tema 8. [TporpamMmmHbIe

CpeacTBa Ajid aBTOMAaTu3alun

BBIYHMCIICHUI.

1 1 16 18

DK3aMeH

36 36

Hroro

4 12 128 36 180

CTpyKTypa H cojep:KaHHe AU CHHILIHHBI

HaumeHoBaHue pa3ieiioB

Conep:xanue TeMbl

M TeM
Tema 1. Beenenue B [Ipeamer m ucCTOpHs pa3BUTHA BBIYUCIUTEIBHOM MaTEMaTHKH.
BBIYUCIUTEIBHYIO Otanbel  pemieHuss 3agaud Ha  OBM.  BbluncauTenbHBIN

MareMartuky. [lorpemnoctu
MIPEACTABIICHUS YHUCEIl Ha
KOMIIBIOTEPE.

JKcepUMeEHT. [1orpeHOCTH BEIYUCIUTEILHOTO IKCIIEPUMEHTA.
XapakTEepUCTUKH  BBIYMCIUTENBHBIX 3a7ad. YCTOWYUBBIE H
HEYCTOWYMBBIE, KOPPEKTHBIE U HEKOPPEKTHBIE 3a1a4uu. [Ipumepbl
HEKOPPEKTHBIX 3a/1a4. TpeOoBaHMsS BBIYHUCIUTEIBHBIM METOIAM.
Y CTON4YUBOCTS, KOPPEKTHOCTb, CXOJIUMOCTb. ITpumepsl
HEYyCTOWYMBOIO anropurMa. [IpeacrasieHne 4uces B KOMIIBIOTEDE.
MamuHHbBIN HyJIb U MallIMHHASI 0ECKOHEYHOCTh. AOCOJIOTHAS U
OTHOCHUTENIbHAs  NorpemHocTd.  OKpyIleHHe  4ucel  IIpH
BBIYMCIICHUM Ha KOMIbIOTepe. MammHHbIN d11cuiioH. Hakorienue
omnOok okpyrienus. Knaccuueckas ¢opmyra JUisi MOrpemIHOCTH
CYMMBI, Pa3HOCTH, IpOU3BEeACHU U YacTHOro. [lorpemyoctu
OKpYIJIGHHS TpPH BBINOJHEHUH apU(PMETHUYECKHX OIepalui.
[TorpemHocTH CyMMBI JIByX M HECKOJBKHUX 4YMCEI. 3aBHUCHMOCTb
IOIPEIIHOCTH  OT MmopsAAaka cymmupoBanus. llorpemmnocru
MIPOU3BEICHUS IBYX U HECKOJIbKUX YHCEI. AJITOPUTM BBIUNCIICHHUS
npousBefieHnss uucen. [IpaBuiia BBINOJHEHUS apU(pMETHYECKHX
orepaiuil mpy BBHIYHUCICHUSIX Ha KoMmIbiorepe. CTaTucTHYecKue
OLICHKHU norpemHocTeil. [IpuMepsl opranu3anyy BHIYUCICHUM.

Tewma 2. Beruucnenue
3Ha4eHU! QYHKLIUH.
WNHTtepnomsaums u
anmIpoKCUMAIHS.

Brruncnenue 3nadennii nonuaoMma. Cxema ['opHepa. Beruncienue
aneMeHTapHbIX QyHKIMA. CriocoObl Beruucienuil. [lokazarenbHas,
norapumuyueckas, TpUroHoMeTpuueckas QyHkiuu. Beruucienue
KBajgpatHoro KopHA. llomste  npuOmwkeHus  QyHKIMA.
[Ipumenenue anmpokcumauuu ¢yHkuuid B CAIIP. Kpurepuu
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HaumeHoBaHue pa3ie/ioB
U TeM

Conep:kanue TemMbl

OM30CcTH bYHKITHIA. OnrtumanbHas anmpOKCUMALIUSL.
Krnaccudukanus 3aga4y annpoKCUMalid. UHTEPHOISAIUS QYyHKIUH.
3ajgada JuHEHOW uHTepnoysauuu. JIMHelHas NOJMHOMUATIbHAS
nHTEepnoysuus. MHTepnonsnquoHHbIi

MHorouwieH Jlarpawka. PasneiieHHbIE Pa3sHOCTM M MX CBOMCTBA.
HNuTepnonsiimonHas dbopmyna Hprotona. CaoiicTBa
UHTEPIOJSIIMOHHBIX  Mojeneil. IlorpemHocTs HMHTEPHOIALMH.
Muorounensl  YeObimeBa.  OnTUMalbHBIA ~ BBIOOp  Y3JIOB
uHTepnosiuui.  CxonuMocTh  MHTepnojsiuuu.  JlokanbHas
uHTepnoysnus. [Ipumenenue rmodanbsHON U JIOKATLHON
HUHTEPIOJSLMH. WuTepnonsiuus TPUTOHOMETPUUYECKUMU
nonuHoMmami. [lonarue crutaiina. MHTEpnosiuys ¢ IOMOIIbIO
crutaiiHoB.  [locTpoeHune KyOwdeckoro crutaitHa. JluckperHas
CpelHeKBaapaTH4Has annpokcumanus. CBOMCTBO CriIaKUBaHUS.
[Tonyuyenue u pelieHre HOpMaJIbHBIX ypaBHEHUH. [I[pumenenue
CPEeIHEKBaApaTUYHOM annpokcumanu. Hannyumas paBHoMepHas
annpokcuManus. Teopema Yebriea. Teopema Bamne-Ilycena.
NrepanmonHslii ITOPUTM HaXO0XJICHUS HaWJIy4dlIero
aBHOMEPHOI'0 PUOIIMKESHHUS. [Ipumenenue HauIy4den
anImpoKCUMaluU. ANNpOKCHUMAlUsi METOJOM pa3joKEHUs B
creneHHOM  psaa.  Maorounen — Teinopa.  IlorpemHocTs
MPUOITMKEHUS MHOT'OYJIEHOM Teinopa. CxoaumocTsb.
Anmpoxcumanus QyHKIHA HECKOJIBKUAX IepeMeHHbIX. [locTpoenne
TIOBEPXHOCTEH U JIMHUN YPOBHs PYHKIMH JBYX MEPEMEHHBIX

Tema 3. Uucnennoe
muddepeHnpoBanue u
WHTETPUPOBAHUE

[Ipsimoe BbIUMCIIEHUE TPOU3BOHBIX. JIeBast, mpaBas U LIEHTpaIbHAs
pa3HOCTHBIE MPOU3BOHbIE. OMINOKN YHUCIEHHOTO
middepennmpoBanusi. [Ipumenenue wHTEpHONAIUN. YHCICHHOE
uHTerpupoBanue. GopmyIibl MPsIMOYTOJIbHUKOB, TPANeLUH,
Cumricona. OmmOKM YMCIEHHOTO UHTErpupoBaHus. Beibop miara
VUHTETPUPOBAHUS

Tema 4. Metonb! pereHus
CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUN

Knaccudpukanusa u xapakrepuctuku MmetogoB pewmeHuss CJIAY.
[Ipsimbie Metoabl. Metonsl Kpamepa, oOpaTHoi MaTpuibl. Meton
laycca (cxema enuHcTBeHHOro neneHusi). Meton I'aycca c
BBIOOpPOM TJIAaBHOTO JJIEMEHTA. BpIUMCIEHHE ONpeaenuTens u
oOpatHOM MaTpuubl MeronoM [laycca. MeTox NHPOrOHKH.
[Torpemnoctn pemenus CJIAY. Hopmbl BEKTOpoB M MaTpull.
Onenka norpemuocteit. Ynueno o0ycnoBiaeHHOCTH. OlIEHKA YHCIia
oOycinoBieHHocTd. WtepanuonHsle Metoasl pemenus CIIAY.
MeTton npocTsix urepanuit (Meton SAkobu). Y cioBus CXOAUMOCTH.
Ouenka uncna utepauuii. Meron 3eiiaensi.

Tema 5. Pemenne
HEJIMHENHBIX YPABHEHUH C
OJIHUM HEU3BECTHBIM

[IpssMble W WTEpaMOHHBIE METOABI pemeHus. Yuciao KopHen
HEJIMHEWHBIX ypaBHeHUN. OTaeneHne KopHerd. MeTo1bl yTOUHEHMS
KopHeil. Meron auxotomuu. Meton xopa. Merox Herorona
(kacaTenbHBIX). YCIOBUS W CKOPOCTb CXOJUMOCTH METOJa
Hprorona. MogudunmpoBanusiii Mmeton HeroToHa 1

METO CEKyIIUX. I'mo6ansHO cxXonsIuncs METOJ.
[TocnenoBarenbHbI MOUCK KOPHEH anredpandeckoro ypaBHEHUS.
HaxoxneHne KoMIieKCHbIX KopHer. O01acTH NPUTKEHUS
KOpHEH.

Tema 6. Pelienue cucrem
HEJIMHENHBIX YPAaBHEHUN

CymectBoBanue, uncio u xapakrep pemennit CHY. Pan Teinopa
Ui QyHKIMA MHOTHX NMEpPeMEeHHbIX. MeToj mpocTol uTepaiuu.
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HaumeHoBaHue pa3ie/ioB
Conep:kanue TemMbl
U TeM

Meron Hsrotona. VYcnoBus cxomumoctd Meroga HproToHa.
MopaudunupoBanubiii Mmeton HproToHa. ['mobGampHO cxomsmuecs
Moudukau Metoga HeioToHa.

Tema 7. MogenupoBaHue OCHOBHBIE XapaKTEPUCTUKU CIydallHbIX BeauuyuH. [lomydenue

CIIy4alHBbIX BEJINYUH ciy4aiHbIX BenuuuH Ha OBM. ['eHepaTopsl cilyd4alHBIX YHCENl.
Meton Mownre-Kapno. Ilpumenenne meroga Monte-Kapno s
BBIYMCJICHHS] OTIPEICIICHHBIX HHTErPAJIOB

Tema 8. [IporpammHbIe bubnnorexku noamporpaMM Asisi peuieHHs] BBIYUCIUTEIbHBIX 3a/1a4.

cpencTBa Jist YHuBepcanbHbIE CUCTEMBI JIJI aBTOMATU3AI[U MAaTEMAaTUYECKUX U

aBTOMAaTHU3aIu1 nmwkeHepHbix pacdetoB MathCAD, MATLAB. Opranuzanus

BBIYUCIICHU. cucteM, ocHOBHbIe pyHKImH. [IprMeps! pemeHus
BBIYMCIIMTENIbHBIX 337a4 C MCIOJIb30BAHUEM YHUBEPCAIbHBIX
cucteM. CuCTeMbl CUMBOJIBHBIX BBIYUCICHUH (KOMIIBIOTEPHOM
anreope) MATLAB, Maple V, Mathematica.

3aHATHS CEMHUHAPCKOI0 THIIA
(ITpakTHYecKHe 3aHATHA)

OO01mure peKOMEeHJAUu 10 MOATOTOBKE K MPAKTHUECKUM 3aHsATHsM. [Ipu moaroroBke K
paboTre BO BpeMs NpPOBEACHUS 3aHATUH MPAKTHYECKOTO THUMA CIIeAyeT OOpaTHTh BHUMAaHHE Ha
CJIEIyIOIlIe MOMEHTBI: Ha MPOIIeCC MPeaBAPUTEIHLHON MOATOTOBKH, HA pabOTy BO BpeMs 3aHATHUSA,
00paboOTKy IMOJNyYEHHBIX PEe3yJIbTAaTOB, UCIPABICHHUE MOIYyYEeHHBIX 3aMedanuil. [IpenBapurensHas
MOATOTOBKA K Y4eOHOMY 3aHSATHUIO MPAKTUYECKOTO TUIA 3aKIF0YACTCS B U3yUYEHUU TEOPETUUECKOTO
MaTepuasa B OTBEJECHHOE JJI1 CAMOCTOSITEIbHON pabOThI BpeMsi, 03HAKOMJIEHHE C HUHCTPYKTUBHBIMU
Marepuaiamu C LeJIbI0 OCO3HAHUS 3a]a4 3aHATHUS.

PaGora BO BpeMmsi mHpoBeleHMs 3aHATHS IPAKTUUYECKOIO THIA BKIIOYAET HECKOJIbKO
MOMEHTOB: a) KOHCYJIbTHpPOBaHHE OOYYAIOIIMXCS MPENoAaBaTeNs MU C IIENIbI0 MPEAOCTaBICHUS
ucuepnpIBaomeil  mHboOpManuu, HEOOXOAWMOW ISl  CAMOCTOSITENIBHOTO  BBIOJHEHHUS
MPeIOKEHHBIX TperojaBareieM 3a7ad, 0) CaMOCTOATEIbHOE BBINOJHEHUE 3aJaHHI COTJIACHO
0003HaYeHHOHN Y4eOHOI MporpaMMon TEMaTHKH.

Tema 1. BBegenne B BbIYMCIUTENbHYI0O MaTeMaTUKY. [lorpeminocTu npeacrasiieHus: Yuce
HAa KOMIIbIOTEpe.

1. IlpencraBneHue NeNbIX W BELIECTBEHHBIX 4YHCENl B NaMATH KoMmmbioTepa (¢popmaThl C
(buKCUPOBaHHOM U TUIABaIOIIEH 3aMsATON).

2. AHanu3 NOTPeIIHOCTEN OKPYIJIEHUS U apU(PMETUUYECKUX ONepanusx (CI0KeHue, BBIYUTaHHE,
YMHOXXEHUE, JeTICHHE).

3. VccnenoBanue noTepy 3HaYMMOCTH IIPY BBIYUTAHUM OJIM3KUX YHCEN ¥ CIOCOObI €€ MUHUMU3AIUH.
OreHka abCOIIOTHOM M OTHOCUTENIBHOM MOTPEIIHOCTH BBIYUCICHUN Ha TPUMEpPE IPOCThIX (GOpMYII.

Tema 2. Borunciienne 3HavyeHnid Gynkuuid. UHTepnonsinus u annpoKcuManus.
1. [TocTpoeHre HHTEPIOIAIMOHHOTO MOMHOMA Jlarpanika 1o 3aJaHHbIM TaOJWYHBIM TaHHBIM.
2. Peanuzanus KyCOYHO-TMHEWHON U CIUTAH-UHTEPIIOSIINH.
3. Amnmpokcumanus 3KCIIePUMEHTAIBHBIX JIAHHBIX METOJIOM HAWMMEHBIIUX KBAJpPaTOB (JIMHEHHAs
MOJICITb ).
4. CpaBHEHHE TOYHOCTH MHTEPIOJIAINH U alMPOKCUMAIIMH Ha OJJHOM HabOpe TaHHBIX.

Tema 3. Unciennoe nuddepeHuupoBanue 1 HHTEITPUPOBAHKE
1. Yucnennoe nuddepeHnmrpoanue (yHKIUU C UCHOIb30BAHUEM PA3HOCTHBIX (opMmyn (JieBas,
npaBasi, IIEHTpaIbHas).
2. Peanu3zanusi METO/I0B YMCICHHOTO MHTETPUPOBAHUS: TIPSIMOYTOJIbHUKOB, TPAIICIUH.
3. Ilpumenenne Gpopmyibl CUMIICOHA IJTsT BEIYUCIICHHSI OTIPEICTIEHHBIX HHTETPAIOB.
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4. OneHKa MOrpeuIHOCTH YUCICHHOTO MHTETPUPOBAHUS M BBIOOP ONITUMAJIBHOTO 1I1ara.

Tema 4. MeToabl pelieHHs CHCTeM JTHHEHHBIX ajJredpanyecKux ypaBHeHH
. Pemmenue CJIAY meronom ["aycca (¢ BBIOOpOM TJIaBHOTO JIEMEHTA).
. Peanm3anus metona npocThix utepanuii (FIkodu) s pemeHus: CUCTEM.
. [Ipumenenne Metoza 3eli1ess U CpaBHEHUE €T0 CXOUMOCTH C METOJIOM SIKoOH.
. AHanu3 00yCJIOBICHHOCTH MAaTPHIl U YCTOWYMBOCTH PELICHUM.

A WDN R

Tema 5. Penienne HeJIMHEHHBIX YPABHEHHM C OJTHUM HEU3BECTHBIM
. Jlokanuzanusi KOpHEeH HEIMHEHHOTOo ypaBHEHUS rpaUuecKiM U aHATUTUIECKUM METO/IaMHU.
. Peanuzanus Metona noioBUHHOTO JejeHUs (OMCEKIUN ).
. [Ipumenenue meroga HeroToHa (KacaTenbHbIX) U aHAIU3 €r0 CXOJIUMOCTH.
. CpaBHenue 3 PeKTUBHOCTH UTEPALIMOHHBIX METOI0OB HA TECTOBBIX YPABHEHUSX.

A OWOWN B

Tema 6. Pemienne cucreM HeJIMHEHHBIX YPaBHEHU
. JIokanuzanus penieHu CUCTEMBI HEJIMHEWHBIX YPAaBHEHUN € JBYMS IIEPEMEHHBIMHU.
. Peanusanus Merona npocThIX UTEpalui A1 CUCTEM HEIMHEUHBIX YPaBHEHUN.
. Ilpumenenne merona HeroToHA U1t cUCTEM (C BBIYMCIIEHUEM SIKOOHMAHa).
. AHanIM3 CXOIMMOCTH U BBIOOP HAYaJIbHOI'O IPUOIMKEHUS.

AW N =

Tema 7. MoaeanpoBaHue CIy4ailHbIX BeJMYHH
1. 'eneparius mocieq0BaTEILHOCTEH ICEBAOCTYUYalHBIX Ynces (PaBHOMEPHOE PaCIIpEICIICHUE).
2. MogenupoBaHue cioy4yailHBIX BEJIMYMH C HOPMAaJbHBIM pacmpeneneHueMm (meroa boxca—
Miosnepa).
3. MopnenupoBaHue JAUCKPETHBIX CIy4YalHbIX BEIUMYUH (OMHOMHUANBbHOE, ITyaCCOHOBCKOE
pacrnpeneneHus).
4. I[IpoBepka KauecTBa reHEPaTOPOB C MOMOIIIbIO TUCTOTPAMM U KPUTEPUEB coriacus (BU3YyalabHO).

Tema 8. IlporpammubIe cpeacTBa ISl aBTOMATH3AIIMU BBIYHCIEHUH.
1. OcuoBsl pabotsl B cpene Python (NumPy, Matplotlib) amnst uncnenHbIx pacyéTos.
2. Peanu3zanus 4uCIIEHHOTO MHTETPUPOBAHUS U PEIIEHUs ypaBHEHU ¢ moMolibio SciPy.
3. ABTOMaTH3anMs NOCTPOCHHUS WHTEPIOJSIIIMOHHBIX U alllIPOKCUMAIIMOHHBIX MOJEIICH.
4. Co3naHue MOAYJIbHOM MpOrpaMMBbl JUIs peIlieHHsI TUIIOBBIX 3371y BBIYUCIUTEIbHON MaTeMAaTHKH.

Pasnea S. YueOHo-MeToqM4YecKoe oOecnedeHre CaMOCTOATEIbHOM PadoThI
00y4YaKOIIHUXCS MO TUCHHILINHE

Hapsiny ¢ ureHuem nekuuid M MPOBEIECHUEM IMPAKTUYECKUX 3aHSATUH HEOThEMJIEMBIM
AIIEMEHTOM Y4eOHOTO TIpolecca SBISETCS camocmosmenvhas paboma. llpu camMOCTOSATEIBHOM
paboTe oCTUTraeTcsi KOHKPETHOE YCBOGHHE Y4eOHOro MaTepuana, pa3BUBAIOTCS TEOPETUYECKHE
CIIOCOOHOCTH, CTOJIb BaXKHBIE JIJIsl YCTICIIHOW TTOJATOTOBKH U 3aIIUTHI BBIITYCKHOM paboTHl OakanaBpa.
®opMbI caMOCTOSTEIBHON paboThl, 00yyaeMbIX MOTYT OBITh pa3HOOOpazHbIMU. CamocTosATeNbHas
paboTa BKIIIOYAET: U3YUYEHUE JIUTEPATYPhl, BEO-PECYPCOB, OIIEHKY, OOCYXKJIEHNE U PEIICH3UPOBAHUE
nyOIMKyeMBbIX CTaTei; OTBEThl Ha KOHTPOJIBHBIE BONPOCHI; pEIIeHHE 33a/a4; CaMOTECTUPOBAHME.
BrmonHenne Bcex BUI0OB CaMOCTOSITEIILHON pa6OTBI YBA3BIBACTCA C U3YYCHUCM KOHKPCTHBIX TEM.

TumoBsle 3a1aHUs A CaMOCTOSITENbHOM, MPEACTABICHBI B (DOH/IE OLIEHOYHBIX CPEJCTB IO
JUCIUATIIINHE.

5.1. UuauBuayajibHbIe 3aJaHNs 1JIsl KYPCOBBIX padoT
KypcoBast paboTa mo3BOJSET BBIABUTH CTEIIEHB BIa/ICHUs 0a30BBIMH 3HAHUSIMH, YMEHUSMU
HEOOXOAUMBIMH JJIT OOy4YeHHUs, W OINPEACIUTh YPOBEHb BIIAJICHUS HOBBIM MaTE€pPHATIOM.
PexoMenganuu mo moAroToBke, o)OPMIICHUIO H 3alUTE KypcOBOM pabOoThI (KypCOBOTO MPOEKTA),
MPEAYCMOTPEHHON yUeOHBIM TUTAHOM, M3JI05KEHBI B METONYECKUX yKa3aHUSIX TI0 COOTBETCTBYIOIICH
JTUCHUTIIUHE.



5.1.1. IlpuMepHasi TeMAaTHKA KYPCOBBIX PadoT (IIPOEKTOB)
Kypcosas paboma ne npedycmompena yuebHbiM NIAHOM.

Pa3znen 6. OneHouHbIe 1 METOINYECKHE MATEPHUAJIBI 10 00pa30BaTe/ILHOI porpaMme
(poH OLIEHOUYHBIX CPEACTB) sl MPOBEJEHUS TEKYLIEro KOHTPOJIsI YCIeBAeMOCTH H
NMPOMEKYTOUHOI aTTecTAlNU

B mnpomecce ocBoeHuss yuyeOHOW JUCHUIUIMHBI ISl OICHMBAHHUS CHOPMUPOBAHHOCTH
TpeOyeMbIX KOMIIETEHIIUH UCTIOIb3YIOTCS OLIEHOUHbIe MaTepHalbl ((DOHIBI OLIEHOUYHBIX CPEICTB).
Tunosbie TECTOBEIE 3aaHuA, TUIIOBBIC ITPAKTUYCCKUC 3aJaHH A, TUIIOBBIC 3aJIaHUS OJI1 KOHTPOJIbHBIX
paboT 1 MaTepHabl JUIsl TMarHOCTUYECKOW pabOThI MpeCTaBlIeHbI B (POHJIE OLIEHOYHBIX CPEJICTB IO
muctumuinHe.  [IpomexxyTtodnast —arrectamusi npoBoauTcss B (opme 3auera/ 3adera C
OLICHKOW/7K3aMeHa.

6.1. MaTepuaJbl 1Jisl OleHKHU Pe3yJIbTATOB NPOMEKYTOUHOMH aTTeCcTaluN

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTAllUN (IK3aMEeH)
1. OcHOBHBIE 33]1a41 U COJAEPKAHUE BBIYMCIUTEIbHON MAaTEMATHUKH.
2. AOcomoTHass M OTHOCHMTENbHas MOIPEHIHOCTH; HUX OLIGHKAa W PacHpoCTpaHEHUE IpHU
apu(METHYECKUX OTIEPALIUAX.
. [IpencraBnenue 1eblXx U BEIIECTBEHHBIX YKced B KomnbloTepe; ctanaapt IEEE 754.
. OCHOBHBIE UCTOYHHUKH IOTPELIHOCTEN IIPU YMCIEHHBIX BBIUYUCIECHUAX Ha DBM.
. IloTepst 3HAUMMOCTHU U cIIOCOOBI €€ MUHUMU3ALIUH B BEIUUCIIUTEIIBHBIX aJITOPUTMAX.
. IHTEpnONALMOHHBIN IOJIMHOM Jlarpan»xka: nOCTpOeHUE U CBOMCTBA.
. Kycouno-nunelHas 1 crutaifH-MHTEPIIONALUS: OCOOEHHOCTH IPUMEHEHUS.
. MeTo HauMeHbIINX KBaAPaTOB JUIsl IMHEHHONW anpOKCUMalii TaOJUYHbIX JaHHbBIX.
9. ®opMmyiibl YMCIEHHOrO TU(GEpEeHIIMPOBAHNS HA OCHOBE KOHEUHBIX Pa3HOCTEH.
10. MeToab! UUCIEHHOTO HHTETPUPOBAHUS: IPSIMOYTOJIbHUKOB, Tpaneuuil, CUMIICOHA.
11. OueHka norpemHocT! KBaApaTypHbiX GopMyII U BBIOOp 11ara HHTErpUPOBAHMUS.
12. TIpsiMble METOBI PEIICHUS CHCTEM JIMHCWHBIX alreOpandecKux ypaBHeHHI: MeTo ["aycca.
13. Utepanmonnsie metoanl petierust CJIAY: meronsl SAkobu u 3eiinens, yCIoBUs CXOAUMOCTH.
14. O0ycCI0BIEHHOCTh CUCTEM JIMHEMHBIX YPAaBHEHUH U €€ BIIMSAHNE HA TOYHOCTh PELICHMUS.
15. Jlokanu3zanust KOpHEH HETMHEHHBIX YpaBHEHUH: rpaduyeckrie 1 aHaIUTHYECKUE METOIBI.
16. MeTtoa 1nosoBUHHOTO JieleHUsl (OMCEKIUM) [yl PEeIlIeHUs] HEIMHEWHBIX YpaBHEHUH.
17. Meton HetoToHa (KacaTeNbHBIX): aJrOPUTM, CKOPOCTh CXOJIMMOCTH, YCIOBUS TPUMEHUMOCTH.
18. Momudukamnuu Mmetoga HeloToHa: METOJT CEKYIINX U XOP/I.
19. Pemenue cucreM HEMMHEHHBIX ypaBHEHUH MeTo10M HbI0TOHA ¢ MCTIONIb30BaHUEM SIKOOUaHA.
20. I'enepanust IceBAOCTYIaMHBIX YUCEI C PABHOMEPHBIM PaCTIpeIeTICHUEM.
21. Metoas! MOIENMPOBaHUS CIIyYalHbIX BEJIMYMH C 33JaHHBIM 3aKOHOM paclpeesICHusI.
22. Ilpumenenue metoga MonTe-Kapio 1uist 4uCII€HHOTO UHTETPUPOBAHMSL.
23. OcCHOBHBIE TPHUHLMIIBI TOCTPOCHUS YCTOHUMBBIX M 3(P(PEKTUBHBIX BBIYUCIUTENBHBIX
AITOPUTMOB.
24. CpaBHUTEIBHBIN aHAIN3 TOYHOCTH, YCTOMYMBOCTH U BBIUUCIUTEIBLHON CIIOKHOCTH YMCIIEHHBIX
METO/OB.
25. MHuorounensl YeObIEBa 1 X MPUMEHEHHE 11 MUHUMU3ALUH [TOTPEITHOCTH UHTEPIIOJISAIIHH.
26. YucnenHoe pemienue 3a1a4u Komm 15 0ObIKHOBEHHBIX AU G epeHIInaIbHbIX YPaBHEHUI: METOT
Ditnepa u ero MoIU(pUKaIIH.
27. Metoa Pynre—KyTThl 4eTBEpTOro nopsiika TOYHOCTH: aJITOPUTM U 00JaCTh MPUMEHEHHUS.
28. IIpuHuuMI Bi1oXKeHHBIX (opMy1 PyHre 1 olieHKa MOrpemHocTy yncienHoro pemenus OY.
29. Pa3HOCTHBIE CXEMBI ISl pEHICHUST KPAeBbIX 3a/1a4: MOHATUE allIPOKCUMAIUH, YCTOMYMBOCTH U
CXOJUMOCTH.
30. Merox mpocTOM UTEpAlMM JJIs HEJIMHEWHBIX YPAaBHEHMI: YCIIOBHSI CXOAUMOCTH M CKOPOCTBH
CXOJUMOCTH.
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31. HMcnonp3oBaHWEe aBTOMATHYECKOTO AU(PQPEPEHIIMPOBAHUS B COBPEMEHHBIX BBIUHCIHTEIBHBIX
CHCTEMaXx.

32. IlpoGnema katacTpouyeckoil OTMEHBI MpPHU BBHIYUTAHUM OJM3KUX YHCET M CIIOCOOBI e
MIPEOJIOJICHHS.

33. ApnanTuBHBIE METOJBI UHWCICHHOTO WHTETPHPOBAHUS ¥ WX TPEUMYINECTBA Tepen
(bUKCUPOBAHHBIMHU IIIATAMH.

34. UucneHHbIe METOBI PEIICHUS YPABHEHHUI B YaCTHBIX MPOU3BOJIHBIX: KpaTKash XapaKTePUCTHKA
MeTO/1a KOHEYHBIX Pa3HOCTCH.

35. IIpuHIUIIBI TOCTPOCHUS UTEePAITMOHHBIX MeT010B /st CJIAY ¢ muaroHaqbHBIM ITPe00IaTaHIEM.
36. Db dekTHBHOCT MapaIeTbHON peaan3alii UTePAMOHHBIX MeTo10B perneaust CJIAY.

37. PoJib MallIMHHOTO ATICHJIOH B OLICHKE MPE/IeIbHOM TOUHOCTH BBIUMCICHUH Ha KOMIIBIOTEPE.

38. [Ipumenenue cruiaitHOB B KoMmmbioTepHOit rpaduke u CAD-cuctemax.

39. CpaBHEHHE CUMBOJIBHBIX M YHCJICHHBIX BBIYUCIICHUH B CUCTEMAaX KOMIIBIOTEPHOMN areopbl

6.2. OleHMBaHNe OTBETOB HA BONMPOCHI M BHINMOJHEHUS 32IaHUI IPOMeKYTOUHOI
arrecTanuu
[Tpu olieHKe 3HAHMIA YYUTHIBACTCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITCTCHIIHH:
1. YpoBeHDb YCBOSHUS TECOPETHYCCKHX IMOJIOKCHUN TUCIUILUIMHBI, MPABUIBHOCTh (DOPMYITHPOBKU
OCHOBHBIX TIOHSITHI U 3aKOHOMEPHOCTEHA.
2. YpoBeHb 3HaHUS (PAaKTHYECKOTO MaTepraja B 00beMe MPOTrpaMMEl.
3. Jloruka, cTpyKTypa ¥ TpaMOTHOCTh H3JIOKEHUS BOIIPOCA.
4. YMeHue CBSA3aTh TCOPHIO C MPAKTUKOM.
5. YMenue nenats 0000IIEHNS, BLIBOIEI.

IIIkaJjia OeHUBAHMA HA JK3aMeHe, 3a4eTe ¢ OLCHKOH

Ounenka KpuTtepunu BbicTaB/IeHUS] OLIEHKHU
OTnuyHO OO0yuaronuiics 10JIKeH:
- NPOJEMOHCTPUPOBATh IIIyOOKOE M IMPOYHOE YCBOCHHME 3HAHUMN
[IPOrPaMMHOTr0 MaTepHaa;
- HCYEpIBIBAIOLIE, IOCIENOBATEIbHO, I'PAMOTHO M JIOTUYECKH
CTPOMHO M3JI0KUTh TEOPETUUECKUI MaTepHall,
- IPaBUIIBHO (POPMYIMPOBATH ONPEEIICHMS;
- TIPOAEMOHCTPUPOBATb YMEHMSI CaMOCTOSITENIbHOM paboThl C
JIUTEPaTypoi;
- YMETb CJIeNaTh BHIBOJIbI 110 U3JIaraéMOMy MaTepuaiy.
Xoporo OO0yuaromuiics J0KeH:
- IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE TIPOTPAMMHOTO
MaTepuana;
- IPOAEMOHCTPUPOBATh 3HAaHNUE OCHOBHBIX TEOPETUUYECKUX MOHSITHIA;
- JOCTaTOYHO IOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH CTPONHO
u3Jarath MaTepua;
- IPOJIEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JINTEPATYPE;
- yYMeTb cJenarh JIOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI IIO
U3JIaraéMOMY MaTepuay.
VY 10BIIETBOPUTENBHO OO0yJaromuiics T0HKeH:
- IPOAEMOHCTPHUPOBATH 00IIIee 3HAHUE U3yYaeMOI0 MaTeprana;
- IOKa3aTh 0011iee BlIaJIeHNe MOHSITUWHBIM alnapaToM JUCIUIINHBL,
- YMETb CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOM M31araeMoro

BOIIPOCA;
- 3HaTb OCHOBHYIO pPEKOMEHIYyEeMyl MporpaMmoi yueOHYIo
JUTEpaTypy.

HeynosnerBopurensHo | OOydaronuiics 1eMOHCTPUPYET:
- He3HAHME 3HAYUTENIbHOM YacTH MpOrpaMMHOI0 MaTepuaa,
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- HE BJIaJICHUE MOHATUUHBIM anmnapaToM JUCHUTLTUHBI;

- CyILIECTBEHHbIEC OMMUOKY MPH U3JI0KEHNUN Y4eOHOTro MaTepuana;

- HEYMEHHME CTPOUTb OTBET B COOTBETCTBUU CO CTPYKTYpOil
M3J1araeMoro BOIpoca;

- HEyMEHME JIeN1aTh BbIBOJIbI [10 U3J1araéMoMy MaTepuaiy.

Illkaa oueHUBaHUs Ha 3a4eTe

Ouenka Kputepum BbICTABJIEHUS OLIEHKHU

OOyyaromuiicst TIOJDKEH: yMETh CTPOUTHh OTBET B COOTBETCTBUU CO
CTPYKTYpPOH H3J1araeMoro BOIpoca; mpoJAeMOHCTPUPOBATH TPOYHOE,
JIOCTaTOYHO IIOJHOE€ YCBOEHHE 3HAHUN MPOTrPaMMHOI0 MaTepHuala;
MPOJEMOHCTPUPOBATh 3HAHNE OCHOBHBIX TEOPETUYECKUX MOHSTHIA;
«3ayTeHO» NpaBWIbHO  (HOPMYITUPOBATH ONPEACICHHS; IOCIEHOBATEIBHO,
rPaMOTHO M JIOTHYECKH CTPOHHO U3JIOXKUTh TEOPETUYECKUI
MaTtepua; IpoJIeMOHCTPUPOBATh YMEHUS CAMOCTOSITEILHOM PaboThI
C IUTEPATypOil; yMeTh cllenaTh JOCTATOYHO 00OCHOBAHHBIE BHIBOJIBI
110 U3JIaraeMOMy MaTepHualy.

OOyyaromuiicss 1EMOHCTPUPYET: HE3HAHHE 3HAYUTENIBHON YacTH
MMporpaMMHOI0 Matcpualia; HC BJIAACHHUC HOHATUHHBIM arnrmaparom
JTUCIUILIMHBI, CYIIECTBEHHbIE OIIMOKU MPHU H3II0KEHUU Y4eOHOTO
marcpuajia;, HCYMCHUC CTPOUTb OTBET B COOTBETCTBUHU CO
CTPYKTYpOH H3JIaraeMoro BOIPOCa; HEYMEHHE JIeTaTh BBIBOJBI IO
U3JIaraeMoOMy MaTepuaiy.

«He 3aureno»

MeTtoauyeckue MaTepuaJbl, onpeae/siionue Npoueaypy oueHnBaHus ¢(pOpMUPOBAHHBIX
KoMmIeTeHui B coorBercTBHE ¢ OOII

Kauecmeo  3manuit  Xapakrepusyercs  CHOCOOHOCTbIO  0OydYaromierocs  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOM3BOAUTH UH(POPMALIUIO, TOIYYEHHYIO B IIPOLIECCE OCBOCHMS
IUCUWIUIMHBL, B TOM BHJIE, B KOTOPOM OHa ObUla H3JIO)KEHAa B YyYeOHOM W3JIAaHUHM WIN
IIPEIo1aBaTeNeM.

YMeHus, Kak MpaBuio, (QOPMHUPYIOTCS Ha 3aHATUSAX CEMHUHAPCKOrO THMA. 3ajaHus,
HamnpaBjICHHbIE Ha OLIEHKY YMEHMH, B 3HAUMTENbHOH cTemeHu TpeOyroT OT oOyuaromerocs
MIPOSIBJICHUSI CTEPEOTUITHOCTH MBIIUICHHS, T.€. CIOCOOHOCTH BBINMOJIHUTH paboTy Mo 0Opasiam, ¢
KOTOpBIMH OH paboTan B mnpouecce oOyuenus. [IpernonaBatens ke OLEHUBAET CBOEBPEMEHHOCTh U
MIPaBHJIBHOCTH BBIITOJIHEHUS 3aJaHUSI.

Haebiku MOXHO TPaKTOBATh KaK aBTOMAaTU3UPOBAHHBIE YMEHUS, Pa3BUTHIE U 3aKPEIIJICHHbBIE
OCO3HAaHHBIM CAMOCTOATEIbHBIM TpyJoM. HaBbiku (opMuUpYIOTCSI NpU  CaMOCTOSITEIbHOM
BBINOJIHEHUH 00YyYaroIUMUCS MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHU, MOJICIUPYIOLINX PELICHUE UM
IIPOM3BOJICTBEHHBIX U COLIMOKYJIBTYPHBIX 33J]ad B COOTBETCTBYIOLIEH 00J1acTU MPOoQecCHOHaNbHON
JesTeIbHOCTH, KaK MPaBUJIO, MIPU BHIMOJIHEHUH JOMAIIHUX 33JaHUM, KypCOBBIX MPOEKTOB (pador),
HAy4YHO-HUCCIIEI0BATENIbCKUX paboT, MPOXOXKIEHUU NPAKTHK, MpU paboTe MHIMBUIYAIBLHO WU B
COCTaBe IPyMNIbl U T.1.

Yemmuwiit onpoc — >to npouietypa, opraHnzoBaHHas Kak clieliuanbHas Oeceqia mpernojaBaTesis
c rpynmoil oOywaromuxcs (QpOHTaNBHBIH OMpPOC) HWIAM C OTACIbHBIMH  OOYYaIOIIMMUCS
(MHIMBUYaNbHBIM OMPOC) C LENIBI0 OLIEHKH C(HOPMHUPOBAHHOCTH Y HUX OCHOBHBIX MOHATUHA U
YCBOGHHMSI yUeOHOT0O MaTepuana. Y CTHBIH OIPOC MOXKET MCII0JIb30BAaThCSI KAK BUJ KOHTPOJIS U METOJT
OLICHHBAaHUS (POPMUPYEMBIX KOMIETEHIIMH (KaK M KayecTBa UX (OPMHUPOBAHUS) B paMKax CambIX
pa3HbIX (OpM KOHTPOJIS, TAKUX KaK: coOeceoBaHNe, KOJUIOKBUYM, 3a4€T, 9K3aMEH MO0 AUCLUIUINHE.
Yernsiit onpoc (YO) mo3BosIET OLEHUTh 3HAHUS U KPYro3op oOydarolerocsi, yMeHue JIOTH4ecKu
IIOCTPOUTH OTBET, BJIAJCHHE MOHOJIOTMUECKON PEUbI0 M MHBbIE KOMMYHUKATHBHBIE HaBbIKU. YO
oOnamaer OOJBIIMMHM  BO3MOMKHOCTSIMH  BOCIIMTATEIbHOIO  BO3JEHCTBUS  MPENOJABaTEI.
BocnuratensHast ¢yHkipss YO uMeeT psa BaXHBIX acleKTOB: NMPOo(ecCHOHAIbHO-3THUECKUN U
HPAaBCTBEHHBI AacMeKThl, AWJAKTUYECKUIl (CUcTemaTu3alus Marepuaja Ipu OTBETe, JIydllee
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3allOMMHAHUE MaTepHaja MpH UHTEJUIEKTYyaJbHOM KOHLIEHTpAIMK), SMOLUMOHAIBHBIA (pagoCcTh OT
YCIEITHOTO MPOXOXKAeHHsI codecenoBanus) u ap. OO0ydaromiast GyHKusS YO COCTOUT B BBISBICHUH
AeTaneld, KOTOpble MO KaKUM-TO MPUYMHAM OKA3aJMUCh HEJIOCTaTOYHO OCMBICICHHBIMH B XOJ€
y4eOHBIX 3aHATUH U MPU MOATOTOBKE K 3a4€Ty WK Sk3ameHy. YO obnagaeT Takke MOTUBHPYIOIICH
(dbyHKIMEH: MpaBUIBHO OPraHW30BaHHBIE COOECceOBaHUE, KOJUIOKBUYM, 3a4€T M IK3aMEH MOTYT
CTUMYJIMPOBATh YUEOHYIO ACSITEIbHOCTD CTY/IEHTa, €r0 yUYacTHE B HAYYHOH paborTe.

Tecmut sBrsitOTCS TpocTeieil (OpMON KOHTPOJISI, HAPABICHHOW HA MPOBEPKY BIIAJCHUS
TEPMHUHOJIOTHYECKUM  allllapaToM, COBPEMEHHBIMH HH(POPMAIMOHHBIMH  TEXHOJOTHSIMU U
KOHKPETHBIMU 3HaHUSIMH B 00JacTH (yHIaMEHTAIbHBIX U MPUKIAJAHBIX JAUCHUIUIMH. TeCT MOXKET
MPEJOCTABIATE BO3MOXKHOCTh BbIOOpA M3 IMEPEYHs] OTBETOB (OJMH WIJIM HECKOJIBKO NMPaBUIBHBIX
OTBETOB).

Cemunapckue 3anamus. OCHOBHOE Ha3HAUEHHUE CEMUHAPCKUX 3aHATUN MO JAUCHUIUIMHE —
o0ecnieunTh TIyOOKOE YCBOEHHE OOyYarolMMHCS MaTepuaioB JIEKIHM, NpPUBUBATh HABBIKU
CaMOCTOSITENTbHON pabOTHI C TUTEPATYPOil, BOCIIUTHIBATH YMEHUE HAXOAUThH ONTUMAIbHBIC PEIICHUS
B YCIOBHUSIX HW3MEHSIOIIUXCS OTHOIIEHUH, (OopMHpOBaTH COBpPEMEHHOE MpodeccCHOHaTIbHOe
MBbIIUIEHHE O0yd4aromuxcs. Ha ceMHMHapCKUX 3aHATUSAX TPENoJaBaTeib MPOBEPSET BBHITOTHEHHE
CaMOCTOSITENIbHBIX 3aJaHUil M KaueCcTBO YCBOCHMs 3HAHHM, YMEHHH, OmpeenseT ypOBEHb
c(hOPMHUPOBAHHOCTH KOMITCTEHITHH.

Paznen 7. MeTtogudeckne yKazanus JJsi 00y4aOUIUXCSl 10 OCHOBAHMIO THCHMILINHBI

OcBoenne oOydarouMcs y4dyeOHOM TUCHMIUIMHBI IpEAIojaraeT H3yuyeHHe MaTepualloB
JUCLUIUIMHBI HA ayAUTOPHBIX 3aHATHSAX U B XOZ€ CAMOCTOATEIbHONW pabOThl. AyAUTOPHbBIE 3aHATUS
npoxoaar B (opMme JEeKLHH, CeMUHApOB M MpakTHUecKuX 3aHsATuil. CamocTosTenbHas padora
BKJTIOYAET pa3HOOOPa3HbIA KOMIUIEKC BUIOB B (hOpM pabOThl 00YUarOIIUXCS.

Jlis ycnemHoro ocBOeHHs Y4eOHOW AMCHUIUIMHBI U JOCTHXKEHMs IOCTaBJIEHHBIX Lesei
HEOOXOMMO BHUMATEIbHO O3HAKOMHUTBCA C HACTOsAIIeW pabodeill mporpamMmbl ydeOHOU
aucuuIuinHel. Cienyer oOpaTUTh BHUMaHUE HAa CIIMCOK OCHOBHOM M JIOTIOJIHUTENILHON JIUTEPATYPHI,
KOTOpass MMEETCS B DJEKTPOHHOW OMOIMOTEYHOW cHcTeMe YHHBEpCHTeTa. JTa WHopManus
HEo0X0/1MMa JUIsl CaMOCTOATENbHOM paboThl 00yYaroLerocs.

[Tpy moAroToBKE K ayAUTOPHBIM 3aHATHUAM HEOOXOIMMO IOMHUTH OCOOEHHOCTH KaXKIOW
(bopMBI €ro MpoBeACHHUS.

[TonroroBka Kk yueOHOMY 3aHATHIO JEKIUMOHHOTO TUMa. C 1enblo 00ecneueHus yCreuHoro
o0yuyeHHs 00ydYaroluiics TOHKEH T'OTOBUTHCS K JIEKIMM, MOCKOJBbKY OHA SIBJISETCS BaskHEHIen
(dbopMoil opranuzanuu y4eOHOro mporecca, MOCKOJIbKY: 3HAKOMHUT C HOBBIM Y4€OHBIM MaTE€pHAIOM;
pa3bsCHAET yueOHbIE HJIEMEHTHI, TPY/IHbIE JUI IOHUMAaHUs; CUCTEMaTHU3UpyeT YUeOHbIN MaTepua;
OPUEHTUPYET B yUeOHOM IpOIIECCE.

C 2T0i1 11e71B10: BHUMATEIBHO MPOYUTANTE MaTepUal Npeabl Ay JIEKINMH; 03HAKOMBTECH C
y4eOHBIM MaTEpHUaIOM MO YUeOHUKY U yU€OHBIM TOCOOHSIM ¢ TEMOW IPOYUTAHHOM JIEKIIUU; BHECUTE
JIOTIOJIHEHUS K IIOJIyYEHHBIM paHee 3HAHMSM IO T€ME JIEKLHMU Ha MOJSIX JIEKIHOHHOW TeTpalu;
3aMUIIUTE BO3MOXHBIE BOMNPOCHI, KOTOPbIE BBl 3aJaJUTe JIEKTOPY Ha JEKUUH [0 MaTepuany
U3Y4YEHHOH JIEKLUU; TOCTAPANUTECH YSICHUTh MECTO U3y4aeMOW TEMbI B CBOEH MOJATrOTOBKE; y3HANTE
TeMy MNpeACTOsSIIeNH JeKIuU (110 TEeMaTUYeCKOMY IUIaHy, 10 MH(OpMalMM JIEKTOpa) U 3alUIINTe
uH(pOpMaINIo, KOTOPO BbI BlIajieeTe 10 JaHHOMY BOIPOCY

[IpenBapuTenbHas NOJArOTOBKAa K y4eOHOMY 3aHSTHIO CEMHUHApPCKOIO THIA 3aKI0YaeTcs B
M3YYEHUH TEOPETHYECKOr0 MarepHuaja B OTBEJEHHOE JUIS CaMOCTOSTEIbHOH paboThl Bpems,
03HaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTepUajaMH C LEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrosarenbHas pabota. Jlns Oojee yriayOJeHHOro HM3y4eHHs TEMbl 3aJaHus s
CaMOCTOSITENILHOM pabOThl PEKOMEH/IYEeTCS BBIMOJIHATh MapauIeIbHO C M3YYEHHEM JIaHHOM TEeMBI.
IIpu BBINIOJIHEHUY 3aJaHUH 110 BO3MOYKHOCTHU UCIOJIB3YITE HAIJIAIHOE NIPEICTABICHUE MaTepHaa.

[lonroroBka k 3adery, »5k3ameHy. K 3auery, 5K3aMeHy HEOOXOIMMO TOTOBUTCS
[EJICHANPABICHHO, PEryJlsIpHO, CHUCTEMAaTHYeCKW M C TNEpPBbIX JHEH oOyueHHs Mo JaHHOU
mucuuminHe. [1onbITKM OCBOMTH Y4eOHYHO NHCUUIUIMHY B IEPHOJ 3auyeTHO-3K3aMEHAI[MOHHOM
CECCHM, KaK MPABUJIO, IPUHOCAT HE CIMIIKOM YyJIOBJIETBOPUTEIbHBIE pe3ynbTathl. [Ipu nmogroroske
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K 3a4eTy oOpaTuTe BHUMAHHE Ha 3alIUTYy MPAKTHUYECKHUX 3aJaHW Ha OCHOBE TEOPETHYECKOTO
Matepuaia. [Ipy moaAroToBke kK sK3aMeHy MO TEOPETUYECKOM YacTH BBIACIUTE B BOIPOCE IIaBHOE,
CylIleCTBEHHOE  (TIOHSTHS, TPHU3HAKH, KIACCUPUKAIMM M Tp.), MPUBEIUTE IMPHUMEPHI,
WUTIOCTPUPYIOLINE TEOPETUUECKHIE MTOJOKESHHUS.

Pa3nen 8. YueOHo-MeToanueckoe 1 HHPpopMAMOHHOE 00ecnieyeHue TUCHUILIUHBI

Ocnosnasa rumepamypa
1. BeruncnurenpHas MatemMatuka: yueoHoe mocobue / B. H. Bapamnaes, 0. B. Ocurios, I'. JI.
Caduna, H. H. PoraueBa. — MockBa: MUCU-MI'CY, Aii [Tu Ap Menua, O5C ACB, 2024. — 88 c.
— ISBN 978-5-7264-3472-8. — Texcrt: snexrponnsiit // Lludposoii o6pazoBarenbhblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/140466.html
2. IlerpoB, U. b. BBenenue B BBIUMCIUTENBHYIO MaTeMaTuKy: yuebHnoe mocobue / U. b.

ITerpoB, A. U. Jlo6anoB. — 4-¢ m3a. — MockBa: HnatepHer-YHuBepcuter MHGOpMaIMOHHBIX
Texuonoruit MHTYUT), Aii Ilu Ap Menua, 2022. — 352 c. — ISBN 978-5-4497-1638-5. — Tekcr:
anekTpoHubli // Iludposoit obOpazoBarenvHbii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/120474.html

3. bosipuuaoB, M. I'. [lpuknagHbie 3a1auu BEIYUCIUTEIBPHON MaTEMaTUKH U MEXAHUKH:
yaeOHoe mocodue / M. I'. BosipiimmaoB. — Capatos: By3osckoe oOpazoBanue, 2020. — 344 ¢. — ISBN
978-5-4487-0689-9. — Tekcrt: anexTponHbii // Lludposoii o6pazosarenshblil pecype IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/93067.html

/Jlonoanumenvuaa aiumepamypa

1. TutoB, A. H. Pemienne 3a1au MMHEHHON anreOpbl M MPUKIIAIHON MaTEMaTHKH B Cpelie
Scilab: yuebHO-MeTommueckoe nocodbue / A. H. Turos, P. @. TasueBa. — Kazanb: Kazanckuit
HAI[MOHAJILHBIN UCCIIEIOBATEeIbCKUN TexHonornyeckuit yuusepcuter, 2020. — 100 ¢. — ISBN 978-
5-7882-2814-3. — TexcT: snextponssiii / Ludposoii obpazosarenbubli pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/109592.html

2. Tononio6os, C. B. BeraucnutenbHbIE METOIBI aHATTN3a M TMHEHHON anreOpsl. B 2 gacTsx.
Y.1: yuebno-meroanueckoe mocodbue / C. B. I'omono6os, A. M. Manokun. — HoBocubupck:
HoBocubupckwuii rocynapctBenHsiii yausepeutet, 2019. — 160 ¢. — ISBN 978-5-4437-0959-8, 978-
5-4437-0960-4 (u.1). — Texkcr: anexrponnslii // Lndposoit oOpazosarenbhblii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/93807.html

3. Tutos, A. H. Pemmenue 3a1a4 nuHeiHo# anreOpel ¥ NpUKIagHON MaTeMaTuku B Python.
Pabora ¢ 6ubnmnorekoit SciPy: yuebHo-metoanueckoe nocooue / A. H. Turos, P. ®. TazueBa. —
Kazanp: Mzmarensctso KHUTY, 2023. — 124 c¢. — ISBN 978-5-7882-3319-2. — Tekcr:
anektpouHsid // Iludposoit obpazoBarenvhbiii pecypc PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/136187.html

8.1. TpeOoBaHus1 K MaTEePHAJIBHO-TEXHHYECKOMY H Y4e0OHO-METOANYECKOMY 00ecredeHHuI0
NnporpamMmsbl 0aKajaBpuarta
8.1.1. YHHMBepcHUTET pacroiaraeT MaTepHalbHO-TEXHUUECKOM 0a30ii, COOTBETCTBYIOLIECH

JEHCTBYIOIMM IPOTUBOMNOXKAPHBIM IPaBUJIaM U HOpMaM U oOecreyuBaroleil MpoBeeHHE BCEX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOM TIOArOTOBKH, IPAKTUYECKOM W HAy4dHO-
HCCIIEI0BATENIbCKOM paboT 00yUaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM TUIAHOM.
[TomemieHus: mpeACTaBIAIOT €000 ydeOHble ayIUTOPHHM [UIs NPOBEACHUS YUYEOHBIX 3aHATHUM,
MPEeyCMOTPEHHBIX IpOorpaMMoil OakallaBpuaTa, OCHAIeHHbIE 0OOPYJOBaHHEM M TEXHUUYECKUMU
cpeacTBaMu OOyueHHs, COCTaB KOTOPBIX ONpenaeisercs B pabouyMx MporpamMmax JUCHUILUINH
(Momymnei).

B VHuBepcurere uMerOTCS CIENUAIN3UPOBAHHBIE ayIUTOPUH Ul IPOBEACHUS 3aHATHH 110
MH(OPMALIMOHHBIM TEXHOJIOTHSIM.

[Tomemienust A CcaMOCTOSTENBbHOW pPabOThI OOYYAIOLIMXCS OCHAIEHBl KOMITbIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTBIO TOJAKIIOueHus K cetu "MHTepHer" u oOecredeHuWeM J0CTymna K
3JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTENIbHON cpezie Y HUBEpCUTETA.
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https://www.iprbookshop.ru/140466.html
https://www.iprbookshop.ru/120474.html
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https://www.iprbookshop.ru/93807.html
https://www.iprbookshop.ru/136187.html

JyIeKTPOHHAst HUHPOPMALMOHHO-00pPa30BaTe/IbHAS cpela YHUBEPCUTETA BKIKOYAET:
1. Opunmansuelii caiit YuuBepcurera (https:/www.iile.ru/)
2. DnektpoHHast uH(popmannoHHO-oOpa3oBaTenbHas cpena «1C: VYHuBepcurer» TOrOBOp OT
10.09.2018 r. NeITPKT-18281 (6eccpouno)
3. IIporpammer s DBM. Cucrema aucTtaHmuoOHHOTO oOyueHust «Mirapolisy - JIuieH3nOHHbIH
noroBop Nel07/06/24-x ot 27.06.2024 (Cnenudukanus k Jlunensnonnomy porosopy Nel(07/06/24-
K o1 27.06.2024, cpok neiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. Ilporpamma s DBM. Bupryansnas komnara «Mirapolisy - JIMIEeH3MOHHBIH JOrOBOP
Nel07/06/24-x ot 27.06.2024 (Cneuuduxanus k Jlunenznonnomy poroBopy Nel(07/06/24-x ot
27.06.2024, cpok aeiictBus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
5. Cucrema tectupoBanus INDIGO nunensuonnoe cornamenue (Jorosop ot 07.11.2018 1. NeJI-

54792, nonomnutensHoe cornamenue Ne J[-5479/6 o mpononramuu moroopa mo 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VYHuuBepcuter obecredeH HEOOXOAMMBIM KOMILJICKTOM JIMIIEH3MOHHOTO U CBOOOJIHO
pacrpoCTpaHsIeMOro MPOrPaMMHOTO OOECIICUeHHs, B TOM YHCIIE OTCUECTBEHHOTO MPOM3BOJICTBA
(cocTtaB ompenensercs B pabodnx mporpaMmax AWCIHILIAH (MOIyJICH) M TOJJICKUT OOHOBJICHHIO
pU HEOOXOIMMOCTH).

IlepeyeHb JUIEH3HOHHOTO MPOrPAMMHOIO 00ecIeYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOU3BO/ICTBA:
1. Oneparnrionnas cuctema «Atiaant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AutuBupycHoe mporpammuHoe obOecnieueHue Kaspersky Endpoint Security ans Ousneca —
Pacmmpennsiii Russian Edition morosop-odepra Ne Tr000941765 ot 16.10.2025 r.

8.1.3. OOyuwaroumumcst  obecriedeH  jgoctyn  (yHald€HHBIH  JIOCTyH) K  COBPEMEHHBIM
npodeccnoHATbHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpeesieTcs: B pabounx mporpaMmmax JUCIHHUILTHH (MOyJIeii) 1 OOHOBIISIETCS MPH HEOOXOAMMOCTH,
HO HE PEKe OJTHOTO pa3 B TOJI.

IlepeyeHb cOBpeMeHHBIX MPO(PecCHOHAIBHBIX 03 JaHHBIX H HHPOPMAIMOHHBIX CTIPABOYHBIX
cucTeMm:

1. UadopmanmonHo-tiorckoBasi cuctema «Koncymnsrant [Tmrocy - oroBop NeMU-BUII-79717-

56/2022 (6eccpouHo)

2. DnekTpoHHO-OMONMMoTeuHass cuctema IPRsmart munensuwonssiii mporoop ot 01.09.2024 .

Nel11652/24C (cpok neiictBust g0 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas anekrponnas oubnmoreka eLIBRARY munensuonnsiii qoroBop SCIENC INDEX Ne

SIO -3079/2026 ot 30.01.2026 1. (cpok neiictBus a0 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuwarommecs wu3 uucna wuHBaMUAOB U jun ¢ OB3 olecrnedyeHbl 3JIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (popmax, alaliTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10POBbSL.

Pasznen 9. MaTepI/laJII)HO-TeXHH‘IeCKOC odecrneueHmne 06pa3OBaTean0r0 mpoiecca

VYuebHas ayauTopus Uit npoBeneHus | O6opyaoBaHue: cHelHaIu3UpoBaHHas Mebenb (Mebenb

3aHSTUN JEKIMOHHOTO THUIIA, 3aHATUN | ayAUTOpHAs (CTOJBI, CTYJbs, TOCKA Ay AUTOPHAsI HABECHAas ),

CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U CTOJI IIPENOAABATENIS, CTYJI IIPENOAABATEIIS.

VHJIMBHUIyalIbHBIX KOHCYJIbTAIUH, TexHuyeckue cpeacTBa 00yUeHUs: IePCOHANBHBIN

TEKYILEro KOHTPOJIS U KOMITBIOTEP; MYJIbTUMEIUITHOE 000pyA0BaHKE (TIPOEKTOD,

ITPOMEKYTOUYHON aTTECTAUU 9KpaH).

[Tomenienue a1 caMOCTOATENBHOU Criernanu3upoBaHHas MeOenb (CTOMbI, CTYIb),

paboThI IIEPCOHAIIBHBIE KOMITBIOTEPHI C BO3MOKHOCTBIO
NOJKII0OUEHUs K ceTH «HTepHeT» U o0ecredeHneM
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JIOCTYTIA B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO cpelly Y HUBEpCUTETa
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JIUCT UBMEHEHUU

AxkTtyasausupoBanbl B 2025 roay (pemenue Yuenoro coeta 23.12.2025r., mporokoi Ne3):

- [IepeueHb OCHOBHOM M JOIOJHUTEIBHOM JINTEPATYPHI;

- [lepeuenb nHGOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPU OCYLIECTBICHUN
00pa3oBaTEeNBHOIO MPOIIEcca MO TUCIHUILIHHE;

- KoMIJ1eK T JIMIIeH3MOHHOT0 TPOrPaMMHOT0 O0eCTIeUeHusI.
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