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Pasznen 1. [lesiu u 3a1a4m 0CBOECHUS M CIIANJIMHBI

[lenpto M3ydYeHUE OUCIUIUIMHBI «BblUKCIUTENbHAS MaTEMAaTHKa» SABJISIOTCS METOMIBI
aHaJin3a TOYHOCTU BbI‘-IPICJIGHPIfI, HU3Yy4YCHUC YHUCJIICHHBIX MCTOZ OB, q)OpMI/IpOBaHI/IC HaBBLIKOB PCHICHUSA
THUTIOBBIX 3a7la4 BBIYUCIIMTEIIBHOW MaTeMaTUKH, (HOPMHUPOBAHHE HABBIKOB HCIIOJb30BAHUS
CTAaHAAPTHBIX NPOTrpaAMMHBIX CPCACTB PCIICHHA THUIIOBBIX 3a1a4

3agauM, pelraeMble B XOJE€ OCBOEHHS MPOrpaMMbl TUCIMIUIMHBI: OCBOCHHE ITPUEMOB
MaTEMATHUYCCKUX BLI‘IPICHGHI/Iﬁ, pCaAIM3yCMbIX Ha HK, HN3YUCHHUC OCHOB YMCJIICHHBIX MCTOIOB,
OCBOCHUE MPHUEMOB BBIYMCIICHUS MOTPEIIHOCTEH, YCTOMYMBOCTH U CIOKHOCTH BBIYUCIUTEIIBHBIX
QITOPUTMOB; H3y4€HHE BO3MOXXHOCTECH M MPHUHIIUIIOB PabOThl MATEMATHYECKHUX IMPOTPAMMHBIX
CUCTEM.

Paznes 2. [lnanupoBanue pe3yibTaTOB 00y4eHUs! N0 JMCHHUILJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH pPe3y/IbTaTaAMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

CCTCCTBCHHOHAYYHBIC 1
O6H.I€I/IH)KeHepHLIe 3HaHUs,
METOAbI MATEMATHUYICCKOI'O
aHaJIu3a U MOACIIMPOBAHUAA,
TCOPECTUICCKOI'0 1

Kon DopMyJIMpPOBKa
HNHankaTopbl 10CTHKEHUS] KOMIIETEHIIHT
KOMIIETeHIIH U KOMIIETeHIIH U
OIIK-1 CrniocobeH npuMeHsTh HNOIIK-1.1. 3HaTh OCHOBBl MAaTE€MAaTHKH,

(GU3MKH, 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 AKCIIEPUMEHTAJILHOTO UCCIICIOBAaHUS B
npodeccuoHaTbHON npodecCHOHATBHON IeATEIbHOCTH
JESITeIIbHOCTH

Pazgen 3. MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
NporpamMMbl 6aKkajaBpuaTa
Hucuurnnuna «BeraucnurenbHas MaTeMaThkKa» u3ydaercss B 4 ceMecTpe OYHOM U B 5
cemecTtpe 3a04HOM (popmbl, otHOcuTCS K brnoky b.1 «luctummunel (Mogymn)», «O0sa3atenbHas
4acTh», 00pa30BaTEIbHOM mMporpaMMmbl 1o HampasieHuto mnoarotoBku 09.03.03 IlpuknagHas
uHpopmartrka (ypoBeHb OakanaBpHuar), HalpaBJICHHOCTb (MIPOPUIIb): «AHAIU3 TaHHBIX).

Pa3nea 4. O0beM (TPyA0eMKOCTB) M CIHHIIIHHBI
(o01as, mo BuAaM y4eOHOM padoThl, BUAaM NPOMEKYTOYHOM aTTeCTALMH)

TpyaoeMkocTb IMCUMIJIMHBI M BUABI Y4e0HOI HATPY3KH

Ha 04HOM hopme 00yUeHUsI

Tek
[IpakTnue KypcoBoe | CamocTtosite HMI;II KonTpoisb,
3.e. | Utoro | Jlekuun CKHE MIPOEKTUPOBA JbHas KOHT MIPOMEKYTOUHAS
3aHATHUS HUE paborta aTTecTaIus
poJIb
4 cemectp
36
5 180 32 48 64
DK3aMeH
HA 3204HOI1 (popMe 00yUeHH S
[TpakTnue KypcoBoe CamocrosiTe Tex KonTpossb,
3.e. | Utoro | Jlekuun CKHe MIPOEKTUPOBA JbHas IHI/IIEI] MIPOMEKYTOUHAs
3aHATHUS HUE pabora aTTeCTaIus




KOHT

pOJIb
5 cemectp
5| 180 | 4 12 128 3
DK3aMeH
TemaTH4ecKHH MJIaH IUCIHUILITHHDI
QOunas dpopma o0yueHust
Paznensr / Temsl Jlex | Ilpaktuue | Camoctos | Texy | Koutposs, | Bcero
002078 CKUe TelbHasl | UMl | MPOMEXYTO | 4acoB
3aHATUS pabota | KOHT YyHas
poib | arrecranus
4 cemecTp
Tema 1. Brenenue B
BBIUHCIIUTENIbHYIO MATEMATUKY. 4 6 5 18
[TorpeurnocTu npecraBieHus
qrcell Ha KOMITbIOTepe.
Tema 2. Boruucienue 3HaueHUI
¢byuknuii.  Watepnonmsiius u | 4 6 8 18
anmpOKCUMAITHS.
Tema 3. YucienHoe
muddepeHIpoBaHUe U 4 6 8 18
WHTETPUPOBAHUE
Tema 4. Meronb! perienus
CUCTEM JIMHEHHBIX 4 6 8 18
areOpanvyeckux ypaBHEHUN
Tema 5. PellieHne HeTMHEMHBIX
YpaBHEHHIA C 4 6 8 18
OJIHUM HEM3BECTHBIM
Tema 6.vPemeHHe CHCTEM 4 6 8 18
HEJTMHEWHBIX YpaBHEHUH
Tema Z MonaenupoBanne 4 6 8 18
CIIy4alHbIX BEJTMYUH
Tema 8. I[IporpammHublie
CpeICTBA JIJIS aBTOMATHU3AIUN 4 6 8 18
BBIYMCIICHUM.
DK3aMeH 36 36
Wroro no nucuumivze 32 48 64 36 180
3aounas popma oOyueHus
Paznenst / Tembr Jlex | Ilpaxktuue | Camoctos | Texy | Kontpons, | Bcero
117051 CKHe TeIbHasd | LUK | IPOMEXKYTO | 4acoOB
3aHATHS paboTta | KOHT YyHas
poJib | arrecTanus
5 cemecTp
Tema 1. Beegenue B
BBIYMCIIUTEIbHYIO MATEMATHKY. 1 1 16 18
[TorpeurnocTu npecTaBaeHus
YHUCEJT Ha KOMITBIOTEPE.




Tema 2. BrruucieHnue 3HaYCHUI
¢bynkuuid.  VHTEprionsus

aImpoOKCHUMaIius.

u 2 16 18

Tema 3. Yucnennoe
muddepeHnmpoBanue u
WHTETPUPOBAHUE

Tema 4. Metojbl pelieHus
CHUCTEM JIMHEMHBIX

anredpanvyecknux ypaBHEHUH

Tema 5. Pertenne HETMHENHBIX

YpaBHEHUH € 1 1 16 18
OIHHAM HEU3BECTHBHIM

Tema 6.UPemeH1/1e CHCTeUM 2 16 18
HEJIMHCWHBIX YpaBHEHUN

Tema Z MonaenupoBanue 2 16 18
CIIy9aliHbIX BEJTMYUH

Tema 8. [Iporpammubie

CpeJlICTBa JIJIsl aBTOMAaTH3aIu| 1 1 16 18
BEIUHCIJICHHUH.

Ok3aMeH 36 36
Hroro 4 12 128 36 180

CTpyKTypa u coiep:KaHHe U CIUNITHHbI

HaumeHnoBaHue pa3jiesioB

Conep:kanue TeMbl

U TeM
Tema 1. Beenenue B IIpenMer u uUCTOpPUS pa3BUTHUS BBIYUCIUTEIBHOW MAaTEMAaTHUKH.
BBIYUCIIUTEIIBHYIO Oranel  pemieHus 3azaun Ha OBM.  BpluncnurenbHbIN

MaTCMaTuKy. HOI‘peI_HHOCTI/I
MNpEaACTaBJICHUA YMCCII HA
KOMIIBIOTEPC.

9KCIepUMeEHT. [lorpemHocTr BEIYUCIUTENBHOTO KCIIEPUMEHTA.
XapaKTepUCTUKHA  BBIYMCIUTEIBHBIX 33Jad. Y CTOHYUBBIE U
HEYCTONYMBbIE, KOPPEKTHBIE U HEKOPPEKTHBIE 3a1aun. [Tpumepsl
HEKOPPEKTHBIX 3ajad. TpeOoBaHMsI BBIYMCIUTENBHBIM METOAM.
Y CcTONYUBOCTS, KOPPEKTHOCTB, CXOIUMOCTb. ITpumepsl
HEYCTOWUYMBOro anropurtMa. [IpencrasieHne ynces B KOMIIBIOTEDE.
MaruHHBIN HyJIb M MaIIMHHAS OECKOHEYHOCTh. AOCONIIOTHAS U
OTHOCHUTENbHAss  morpemHocTd.  OKpyriieHHe  4ucel  IpH
BBIYHCIICHUH Ha KOMIIbIOTepe. MammHHbIN 3ncuinoH. Hakonnenue
omnbok okpyrienus. Knaccuueckas ¢opmyna s MOTPEeIIHOCTH
CYMMBI, Pa3HOCTH, IIPOU3BEACHUA U YacTHOro. [lorpemHnoctu
OKPYIJIEHUSI TpU BBIIOJHEHUU AapU(PMETUUYECKHX OIeparuii.
IlorpemiHOCTH CyMMBI IBYX M HECKOJIBKUX YHCEN. 3aBUCUMOCTD
IOTPEIIHOCT  OT mopsaka cyMmupoBanus. llorpemmnoctn
IIPOU3BENCHNUS JBYX U HECKOJIBKUX YHMCEI. AJITOPUTM BBIUUCIICHHUS
npousBeneHus uyucen. [lpaBuia BblOMHEHUS apuMETHYECKUX
olepanuil py BBIYUCICHUSAX Ha KoMIbroTepe. CTaTucTudeckue
OIIEHKH norpemHocteil. [IppuMepsl oprann3anuy BEIMUCICHU.

Tewma 2. Beruncnenune
3HaYeHUN QYHKINH.
WNHurepnionsnus u
anIpoKCUMAaIs.

Boruucnenue 3Hauenuii nonuHoma. Cxema ['opHepa. Beiuncnenue
anemMeHTapHbIX GyHKIMA. CriocoOs! BeruuciaeHui. [lokazarenbhas,
norapudMuueckas, TPUroHOMeTprueckass QyHKIMH. Brruucienue
kBagpaTHoro kopHs. [Ilonstue mnpubnmxeHus  GyHKIUI.
[Ipumenenne anmpoxkcumarun (ynkuit B CAIIP. Kpurepun
om3ocTH G yHKIIHA. OnrtumanbHas arMmpoOKCUMAILIHSL.
Krnaccudukanus 3agay anmpoKCUMaliyd. UHTEPHOISAINS QYHKITUH.

5




HaumeHoBaHue pa3ieioB
H TEM

Conep:xanue TeMbl

3agavya JUMHENHOW wuHTepnoisuuu. JIuHelHas noJIMHOMUAbHAS
UHTEPNOJIALUA. NHTEpIOIALIMOHHBIN

MHorowieH Jlarpanxa. Pa3geneHHble pa3HOCTM M MX CBOMCTBA.
WHTepnonsuuonHas bopmyna HerotoHa. CaoiicTBa
MHTEPHOJSIIMOHHBIX  Mozeniel. [lorpemHocts MHTEpHOIALUU.
Muorounensl  YeOblmeBa.  OnTtuManbHBIA ~ BBEIOOp  Y3JI0B
uHTepnosinuy.  CxomumocTs  uHTepnoisuuu.  JlokanbHas
uHTepnossuu. [lpumenenne rino6anbHON U JTOKaTbHON
WHTEPIOJISILIUY. WNuTepnonsuus TPUTOHOMETPUYECKUMU
nonuHoMami. [lonsitue crutaitna. MHTEpnosauus ¢ TOMONIbIO
crutaitHoB.  IlocTpoenne kyOuueckoro crutaitHa. JluckpeTHas
CpeIHEKBaaApaTUyHas annpokcumanus. CBOMCTBO CriaXKUBaHUsL.
[Tonyuyenue u penieHne HOpMaJIbHBIX ypaBHeHUH. [I[pumenenune
CPEIHEKBaIpaTUYHOM annpoxkcumanuu. Haunyumas paBHoMepHas
anmpokcuManus. Teopema Ueosimena. Teopema Bamne-ITycena.
NrepanmonHslii aITOpUTM HaXO0XICHUS HAaWJIyYIIETO
ABHOMEpPHOTO  MPHUOIMKEHHUS. [Ipumenenne  Hauydiien
anmnpoKCcUMaluu. ANNPOKCUMAanuUsi METOJOM pasjIoKEHUs B
crerneHHOM  psan.  Mmuorounen — Teinopa.  IlorpemHocth
MPUOIMKESHUS MHOTOUYJIEHOM Teitnopa. CX0uMOCTb.
Anmpokcumanus GyHKIMA HECKOIbKUX NepeMeHHbIX. [locTpoenue
MMOBEPXHOCTEH M JINHUH YPOBHS (DYHKIIMH JBYX NMEPEMEHHBIX

Tema 3. YucneHunoe
muddepeHIpoBaHue U
WHTETPUPOBAHHE

[IpsiMmoe BbIuMCIIEHUE TPOU3BOAHBIX. JIeBasi, mpaBasi U LIEHTpajIbHas
pa3HOCTHBIE MTPOU3BOAHBIE. OMIMOKN YHCIEHHOTO
muddepennupoBanus. [Ipumenenne uHTepnonsuuu. YucieHHoe
uHTerpupoBanue. opmyiibl NpSIMOYTroJbHUKOB, Tparelu,
Cumricona. OOk YMCIEHHOTO UHTEeTrpupoBaHus. Beioop mara
WHTETPUPOBAHUS

Tema 4. MeTojbl pelieHus
CHUCTEM JIMHENHBIX
anredpanvdeckux ypaBHEHUN

Knaccudukanus m xapakrepuctuku meronoB pemenus CJIAY.
[Ipsimbie metoasl. Meroas! Kpamepa, oOpaTtHoit MaTtpuisl. Metog
l'aycca (cxema eauHcTBeHHOro nenenusi). Merox [aycca ¢
BHIOOPOM TJIABHOTO J3JIeMEHTa. BrluuciieHue omnpenenuTens U
oOpaTtHOH Marpuubl MetogoM [laycca. MeTos MPOTrOHKH.
[Horpemnoctu pemenus CJIAY. Hopmbl BEKTOpoB M MaTpuil.
Onenka norpemHocTei. Yucno oOycnopneHHOCTH. O1ieHKa YKcaa
oOycnoBnennoctu. Utepanmonnsie metonsl pemenust CIIAY.
Mertoa npocTbIx utepanuii (Mmerox SIkoou). YciaoBust CX0IUMOCTH.
Orenka uncna utepamuii. Meron 3einensi.

Tema 5. Pemenue
HEJIMHEHHBIX YPaBHEHUH C
OJIHMM HEU3BECTHBIM

IIpssMble ¥ UTEpalMOHHBIE METOABI peleHus. Yucio KopHeu
HEJIMHEWHbIX ypaBHeHUI. OTaeneHne kopHeld. MeTo/1bl yTOUHEHHUS
KopHed. Meron nuxoromuu. Meron xopa. Meroxg HeroroHa
(kacaTenbHBIX). YCIOBHSA U CKOPOCTh CXOJUMOCTH METOJa
Herorona. MoaudunupoBanssiii Metos HetoTona u

METOJ CEeKYIIUX. I'mobanbpHO CXOIAIUICA METOJ.
[TocnenoBarenbHbII MOUCK KOpHEH anreOpanyeckoro ypaBHEHHS.
Haxoxnaenne koMiuiekcHbIX KopHel. O0nacTu MpUTSKEHUs
KOpHEH.

Tema 6. Pemienne cucrem
HEJIMHEHHBIX YpaBHEHUN

CymectBoBanue, ynucio u xapakrep pemenuii CHY. Psag Teitnopa
s QyHKIMKA MHOTHX TMEPEeMEHHBIX. MeToJ MpOoCTOi HTeparuu.
Meton Hrrorona. VYcaoBua cxogumMoctH Metona HrproToHa.




HaumeHoBaHue pa3ieioB
Conep:xanue TeMbl
U TeM
MopaudunupoBanubiii Mmeton HproToHa. ['mobGansHO cxomsmtuecs
Moaudukamu meroaa HerotoHa.
Tema 7. MogenupoBaHue OCHOBHBIE XapAKTEPUCTUKU CIydallHbIX BeauuyuH. [lomyuenue
CIyYailHbIX BEJIMYHH ciy4yaiiHbix BenuuuH Ha OBM. ['eneparopsl citydailHbIX 4HCel.
Meton Monre-Kapno. Ilpumenenne meroga Monte-Kapno s
BBIYHMCJICHHS OTIPEICIICHHBIX HHTErPAJIOB
Tewma 8. [IporpammHbIe bubnunorexku noamporpaMM Asisi peieHHs] BBIYUCIUTEIbHBIX 3a/1a4.
cpencTBa Jis YHuUBepcanbHbIE CUCTEMBI JIJIs aBTOMATU3aI[MU MAaTEMAaTUYECKUX U
aBTOMAaTHU3aIUU nmwkeHepHbix pacdetoB MathCAD, MATLAB. Opranuzamnus
BBIYMCIICHH. cucteM, ocHOBHbIe pyHKkImH. [Ipumeps! pemeHus
BBIYMCIIMTENIBHBIX 337a4 C MCIOJIb30BAHUEM YHUBEPCAIbHBIX
cucteM. CuCTeMbl CUMBOJIBHBIX BBIYUCICHUH (KOMITBIOTEPHOM
anre6pe) MATLAB, Maple V, Mathematica.

3aHATHS CEMMHAPCKOI0 THIIA
(ITpakTHyecKue 3aHATHA)

OO01mure peKOMEeHJAU 10 MOATOTOBKE K MPAKTHUECKUM 3aHsATHsM. [Ipu moaroroBke K
paboTre BO BpeMs NpPOBEACHUS 3aHATUH MPAKTHUECKOTO THUMA CIEAyeT oOpaTHTh BHHUMAaHUE Ha
CJIEIyIOIIMe MOMEHTHI: Ha MPOIecC MPeIBaPUTENbHON MOATOTOBKH, HA pabOTy BO BpeMs 3aHATHS,
00paboTKy MOJTYYCHHBIX PE3yJbTaTOB, UCIPABICHHUE MOIYYEeHHBIX 3aMedanuil. [IpenBapurensHas
MOJATOTOBKA K Y4eOHOMY 3aHATHIO MPAKTUYECKOTO THIA 3aKJIFOUAETCS B U3yUYEHUU TEOPETUUECKOTO
MaTepuasa B OTBEJECHHOE JJI1 CAMOCTOSITEIIbHON padOThl BpeMsl, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU
Marepuaiamy C LIeJIbI0 OCO3HAHMS 3a]a4 3aHSATHUS.

PabGora BO BpeMmsi mHpoBeleHMs 3aHATHS IPAKTUYECKOIO THMA BKJIIOYAET HECKOJIbKO
MOMEHTOB: a) KOHCYJIBTUPOBAHHE OOYYalONIMXCS MPENOJABaTESIMU C LETbI0 MPEAOCTaBICHUS
ucuepnpIBaomedl  wHboOpManMK,  HEOOXOAMMOW  JUIsI  CAMOCTOSITENIBHOTO  BBIOJIHEHHUS
MPEJIOKEHHBIX TpernoaBaTesieM 3adad, 0) CaMOCTOSITENbHOE BBIMOJHEHUE 3a/laHUi COTJIACHO
0003HaYeHHOH y4eOHOI MporpaMMOl TEMaTHKH.

Tema 1. BBeieHne B BbIYMCIUTENbHYI0O MaTeMaTHKY. [lorpemHocTu npeacraBieHus: ynces
HAa KOMIIbIOTEpe.

1. IlpencraBieHue LeEIbIX M BELIECTBEHHBIX YHCEN B MaMATH KommbioTepa (dopmarel ¢
(buKCUPOBaHHOM U TUIABaIOIIEH 3aMsATON).

2. AHanu3 NOTPeIIHOCTEeN OKPYIJIEHUS NpU apuPMETUUECKUX Olepaluusx (CI0KeHUe, BHIYMTaHUE,
YMHOKEHHE, JeJICHHE).

3. UccnenoBanue noTepy 3HAYMMOCTH IIPY BBIYUTAHUU OJIM3KHUX YUCEIT U CIOCOObI €€ MUHUMU3ALINH.
OneHka abCOJIIOTHOM M OTHOCUTEIBHOM MOTPEIIHOCTH BBIYUCICHUH HAa IPUMEPE MPOCTHIX (GOPMYIL.

Tema 2. Berunciienne 3HavyeHni Gynknuii. UaTepnonsinyus v annpoKkcuManms.
1. [TocTpoenre MHTEPIOIAIMOHHOTO MOIMHOMA Jlarpan»ka 1o 3aJaHHBIM TaOJIUYHBIM JAHHBIM.
2. Peanuzanus KyCOYHO-TMHEWHON U CIUTAH-UHTEPIIOSIIHH.
3. Amnmpokcumanusi 3KCIIePUMEHTAIBHBIX JIAHHBIX METOJIOM HAMMEHBIIUX KBaJapaToB (JIMHEHHAs
MOJICITb ).
4. CpaBHEHHE TOYHOCTH WHTEPIOJISIIMH M aMPOKCUMAIIHN Ha OJTHOM HAaOOpe TaHHBIX.

Tema 3. Unciennoe nuddepeHupoBanue 1 HHTErPUPOBAHKE
1. Yucnennoe nuddepeHnmrpoanue (yHKIUU C UCMOIb30BAHUEM PA3HOCTHBIX (hopMyn (JeBas,
npaBasi, IIeHTpaIbHas).
2. Peanu3anysi METOJI0B YMCICHHOTO HHTETPUPOBAHUS: MPSIMOYTOJIbHUKOB, TPATICIHH.
3. Ilpumenenne Gpopmynbl CUMIICOHA TSl BEIYUCICHHS OTIPEICIEHHBIX HHTETPAJIOB.
4. OneHKa MOrpeurHOCTH YUCICHHOTO MHTETPUPOBAHUS M BBIOOP ONTUMAJIBHOTO 1I1ara.
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Tema 4. MeToabl pelieHHs CHCTEM JTMHEHHBIX ajJredpanyecKux ypaBHeHH
. Pemmenue CJIAY meronom ["aycca (¢ BBIOOpOM TJIaBHOTO 3JIEMEHTA).
. Peanusanus merona npocteix utepanuil (SIkodu) as pereHus: CUCTEM.
. [Ipumenenne Metoza 3eli1ess U CpaBHEHUE €T0 CXOMMOCTH € METOI0M SIKoOH.
. AHanu3 00yCIIOBICHHOCTH MAaTPHIl U YCTOMYUBOCTH PELICHUH.

A WDN R

Tema S. PemieHune HeJIMHEHHbIX YPABHEHHH € OJHUM HEU3BECTHBIM
. Jlokanu3anusi KOpHeW HEJTMHEHHOTO ypaBHEHHS TpahUUEeCKUM M aHATUTHYESCKUM METOJIaMH.
. Peanmuzarust MeTo1a mooBUHHOTO JiesIeHUs (OUCEKIIHH ).
. IIpumenenne metoa HproTOHA (KacaTesIbHBIX) U aHAJIU3 €r0 CXOAUMOCTH.
. CpaBHeHnue 3p(HEeKTUBHOCTH UTEPAIIMOHHBIX METOJIOB HA TECTOBBIX YPABHCHHSIX.

B OWDN B

Tema 6. Pemenne cucreM HeJIMHEHHBIX YPaBHeHUI
. JIokanuzanus penieHu CUCTEMBI HEJIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMM.
. Peanusanus Mmetona npocTeIX UTEpalui A1 CUCTEM HEIMHEUHBIX YPAaBHEHUM.
. Ilpumenenne metona HeroToHA 11 cucTeM (C BBIUMCIEHUEM IKOOMaHa).
. AHanIM3 CXOIMMOCTH U BBIOOP HAYaJIbHOI'O IPUOIMKEHUS.

AW N —

Tema 7. MoaenpoBaHue CIy4ailHbIX BeJMYHH
1. 'eneparus mocie0BaTEILHOCTEH ICEBAOCTYUYalHBIX Ynces (PaBHOMEPHOE paCIIpeICIICHUE).
2. MogenupoBaHue cioy4ailHBIX BEJIMYMH C HOPMAalbHBIM pacmpenenenueMm (Meron bokca—
Miosnepa).
3. MonenupoBaHue JOUCKPETHBIX CIIy4alHbIX BETUYMH (OMHOMHUAIBHOE, ITyaCCOHOBCKOE
pacrnpeneneHus).
4. IIpoBepka KauecTBa reHEPaTOPOB C OMOIIBIO TUCTOTPAMM U KPUTEPUEB coriacus (BU3YyalbHO).

Tema 8. IlporpamMubIe cpeacTBa VISl aBTOMATH3AIMH BHIYHCIEHUIA.
1. OcuoBsl pabotsl B cpene Python (NumPy, Matplotlib) anst ancnenHsix pacyéros.
2. Peanu3zanus 4uCIIEHHOTO MHTETPUPOBAHUS U PEIIEHUs ypaBHEHHH ¢ moMolbio SciPy.
3. ABTOMaTH3anMs TOCTPOCHHUS HHTEPIOSIIIMOHHBIX U alllIPOKCUMAIIMOHHBIX MOJIEIICH.
4. Co3naHue MOAYJBHOM MPOrpaMMBbl IS pellieH s TUIIOBBIX 3ajlay BBIYMCIUTEIbHON MaTEMAaTUKH.

Pa3nes S. YuyeOHo-MeToqM4ecKoe o0ecniedeHHe CaMOCTOATEIbHOM PadoThI
00y4YaKOIIUXCS MO TUCHHILINHE

Hapsiny ¢ ureHuem mneKknuid W TPOBEACHHUEM MPAKTHYECKUX 3aHATHH HEOTHEMIIEMBIM
AIIEMEHTOM Yy4eOHOTO TIpolecca SBISIETCS camocmosmenvhas paboma. llpu camMoOCTOATENbHOU
paboTe 1OCTUTraeTcsi KOHKPETHOE YCBOGHHE y4eOHOro Marepuana, pa3BUBAIOTCS TEOPETUYECKHE
CIIOCOOHOCTH, CTOJIb BaXKHBIE JIJIs1 YCTICIIIHOW TTOATOTOBKH U 3aIUTHI BHITYCKHON paOOThI OakagaBpa.
®opMbI caMOCTOSITENBHON pabOThl, 00y4aeMbIX MOTYT ObITh pazHO0Opa3HbIMU. CaMOCTOSTENIbHAS
paboTa BKIIIOYAET: U3YUEHUE JTUTEPATYPhl, BEO-PECYPCOB, OIIEHKY, 0OCYXKEHNUE U PEIICH3UPOBAHUE
MyOJIMKYeMBbIX CTaTel; OTBETbl Ha KOHTPOJIbHBIE BOINPOCHI; pEIIEHHE 33/1ay; CaMOTECTUPOBAHME.
BrmosHeHMEe Beex BUI0B CaMOCTOSITEIILHOU pa6OTI>I YBA3BIBACTCA C UBYUCHUCM KOHKPCTHBIX TEM.

TunoBsle 3a1aHUs A CaMOCTOSITENbHOM, MPEICTABICHBI B (DOH/IE OLIEHOYHBIX CPEJCTB IO
JUCIUTIIINHE.

5.1. UnguBuayaibHbIe 3aJaHUs AJ51 KypCOBBIX padoT
KypcoBas paboTa mo3BoJsieT BISIBUTH CTENEHb BiaIeHHs 0a30BBIMU 3HAHUSAMHU, YMEHUSAMHU
HEOOXOMUMBIMU JUIsI OOY4YEeHMs, U ONPENCNIUTh YPOBEHb BIAJEHUS HOBBIM MaTepUATIOM.
PexomeHganmu mo mojAroToBke, OGOPMIICHHIO M 3alllUTe KYpCOBOH pabOThl (KypCOBOTO MPOEKTa),
MIPelyCMOTPEHHON yUeOHBIM IIJIAHOM, U3JI0’KEHbI B MeTOIMYECKMX YKa3aHHIX 110 COOTBETCTBYIOIIEH
JUCLIUIUINHE.



5.1.1. IlpuMepHasi TeMAaTHKA KYypPCOBBIX padoT (IPOEKTOB)
Kypcosas paboma ne npedycmompena yuebHbiM NIAHOM.

Paznen 6. OneHounble 1 MeTOIMYECKHE MaTepHAaJIbl 10 00pa3oBaTeIbHOM IporpamMme
(o OLIEHOUYHBIX CPEACTB) /ISl NPOBEeHUS TEKYIIEro KOHTPOJIsSl YCIIeBAeMOCTH U
NMPOMEKYTOUHOI aTTecTAllMU

B mporecce ocBoeHuss ydeOHOW MUCHMIUIMHBI IS OIICHUBAaHUS C(HOPMUPOBAHHOCTH
TpeOyeMbIX KOMITETCHIIUH HCIIOB3YIOTCS OLIEHOYHBIE MaTepuaibl ((POHIBI OIICHOUYHBIX CPE/ICTB).
TunoBblie TECTOBBIC 3a/T1aHUS, TUIIOBHIE MPAKTHYECKUE 3aaHuUsI, TUIIOBBIC 3aJJaHUs 11T KOHTPOJIbHBIX
paboT U MaTepuabl JUIsl IMATHOCTUIECKON pabOTHI IIPEACTABICHBI B (DOH/IE OIICHOYHBIX CPEACTB IO
muctumuinHe.  [IpomexyTrouHas —arrecramus HpoBoauTcss B (opme 3adera/ 3adera C
OILIEHKOM/7K3aMeHa.

6.1. MaTepuaJbl 1Jis1 OLEHKHU Pe3yJIbTATOB NPOMEKYTOUHOMH aTTecTAlMN

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K MPOMEKYTOYHOH aTTecTalluu (IK3aMeH)
1. OcHOBHBIE 33/1a4U U COJIEP>KAHUE BBIUUCIUTEILHON MaTeMaTHKU.
2. AOcomioTHass W OTHOCHUTENIbHAs TMOTPEIIHOCTH; HMX OIEHKAa U pPAaclpoCTpaHEHHe Mpu
apu(METHYECKUX OMEPALUIX.
3. IlpencraBieHue HeNbIX U BEIIECTBEHHBIX Yucea B komnbloTepe; cranaapt IEEE 754.
4. OcHOBHBIE UCTOYHUKHU NOTPELIHOCTEN IPU YMCIEHHBIX BbIUMCIEHUAX Ha DBM.
5. [Totepst 3HAYMMOCTH U CIIOCOOBI €€ MUHIUMH3AIUU B BBIYUCIUTEIBHBIX AITOPUTMAX.
6. NntepnionsiiinoHHbIi ToJiInHOM Jlarpan»xa: mocTpoeHue U CBOMCTBA.
7. KycouHo-n1HeHast U CIUTaH-UHTEPIIONSIIHS: OCOOEHHOCTH MPUMEHEHUS.
8. MeToa HauMEHbIINX KBaJIPaToOB i TMHEHHON annpoKCUMauy TaOJIUYHBIX JAHHBIX.
9. ®opmynsl yncieHHOro TuddepeHIpoBaHUs HA OCHOBE KOHEYHBIX Pa3HOCTEH.
10. MeToab! UUCAEHHOTO UHTETPUPOBAHUS: IPSIMOYTOJIbHUKOB, Tpaneuui, CUMIICOHa.
11. Onenka norpenrHocTy KBaapaTypHbIX (GOpMyT U BEIOOD IIara MHTETPUPOBAHUSL.
12. [Ipsimble METOJIBI pEIlICHUS CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHeHui: meroa ["aycca.
13. Utepanmonnsie metoanl petierust CJIAY: meronsl SAkobu u 3eiinens, ycIoBus CXOAUMOCTH.
14. OGycCIOBIEHHOCTH CHCTEM JIMHEHHBIX YPaBHEHUH U €€ BIUSHIE HA TOYHOCTh PEIICHUSI.
15. Jlokanu3zanust KOpHEH HETMHEHHBIX YpaBHEHH: rpaduiyeckre 1 aHaIMTHYECKUE METO/IBI.
16. MeTtoa MOOBUHHOTO JieleHUsl (OMCEKIUM) [T PEeIlIeHUs] HEIMHEWHBIX YpaBHEHUH.
17. Meton HetoToHa (KacaTenbHbIX): aJITOPUTM, CKOPOCTh CXOAUMOCTH, YCIOBUS TPUMEHUMOCTH.
18. Momudukamuu Mmetoga HeloToHa: METOJT CEKYIINX U XOP/I.
19. Pemenue cucreM HeMMHEHHBIX YpaBHEHUH MeTo10M HbIOTOHA ¢ MCTIOIBb30BaHUEM IKOOHMAHA.
20. I'enepanust IceBAOCTyUYaHBIX YUCEI C PABHOMEPHBIM Pacpe/IeTICHUEM.
21. Metoas! MOJIETMPOBaHUS CIy4YalHBIX BEJIMUUH C 3a/JaHHBIM 3aKOHOM PAcIIpeieIeHUS.
22. Ilpumenenue metoga MonTe-Kapio 11t 4uCI€HHOTO HUHTETPUPOBAHMSL.
23. OcHOBHBIE TPHUHIMIBI TMOCTPOCHUS YCTOWYMBHIX M OI(GOEKTUBHBIX BBIYHCIUTEIBHBIX
aJIITOPUTMOB.
24. CpaBHUTEIBHBIN aHAIU3 TOYHOCTH, YCTOMYMBOCTU M BBIUNCIUTEIBHOU CII0)KHOCTH YMCIIEHHBIX
METO/JIOB.
25. MHuorounensl YeObIEBA 1 X IPUMEHEHHE 11 MUHUMU3ALUH [TOTPEITHOCTH UHTEPIOJISALIHH.
26. YucnenHoe pemienue 3anauu Ko a5t 0ObIKHOBEHHBIX JU(depeHIInaIbHbIX YPaBHEHUIN: METOT
Ditnepa u ero MoU(pUKaIIH.
27. Metoa Pynre—KyTTbl 4eTBEPTOro nopsizika TOYHOCTH: aJITOPUTM U 00JaCTh MPUMEHEHHS.
28. IIpuHuMI BIOXKEHHBIX (popMyn PyHre u orieHKa norpemHocT! yucieHHoro pemenus O/Y.
29. Pa3HOCTHBIE CXEMBI U1l PEIIEHUS KPAeBbIX 3aJay: MOHATHE allpOKCUMAIMU, YCTOMYMBOCTH U
CXOAMMOCTH.
30. Meroa mpocTOM WTEpalMM U1 HEJIMHEWHBIX YPAaBHEHMI: YCIOBUS CXOAMUMOCTH M CKOPOCTh
CXOAMMOCTH.



31. Mcnonb3oBaHue aBTOMATHUECKOTO AU(PQPEpEeHLINPOBAHNS B COBPEMEHHBIX BBHIYMCIUTEIBHBIX
CUCTEMaXx.

32. TlpoGnema kaTtacTpopuUUYECKON OTMEHBI TMPH BBHIYUTAHUU OJIM3KHUX YHUCENT M CIOCOOBI €€
MIPEOJI0JICHHUS.

33. ApanTuBHbIE METOABI UHWCJICHHOTO HWHTETPUPOBAHUS M HUX IMPEUMYIIECTBA Tepen
(UKCHUPOBAHHBIMU IIIATaAMH.

34. UucneHHble METOBI PEILICHUS] YPAaBHEHHUI B YACTHBIX MPOU3BOJIHBIX: KpaTKas XapaKTepUCTHKA
METO/1a KOHEYHBIX Pa3HOCTEM.

35. IlpuHIUIIBI TOCTPOSHUS UTEepAMOHHBIX MeTo10B it CJIAY ¢ nuaroHaabHBIM IPeo0IalaHuEM.
36. DpdhekTHBHOCT MapaUICIbHON peain3allii UTEPAITMOHHBIX MeTo10B pemteHus CJIAY.

37. Posib MalIMHHOTO 3TICUJIOH B OLICHKE MPEIEIbHON TOUHOCTH BBHIYMCIICHUM Ha KOMITBIOTEPE.

38. [Ipumenenue criaitHoB B KoMIibroTepHOU rpaduke u CAD-cucremax.

39. CpaBHEHHE CHMBOJIBHBIX U YHCICHHBIX BBIYUCICHUH B CHCTEMAaX KOMITBIOTEPHOU anreOpsl

6.2. OuleHNBaHNe OTBETOB HA BONPOCHI M BbINOJIHEHUS 3aJaHUI MPOMEKYTOYHOI
arrecTanuu
[Tpu ouieHKe 3HAHMI YYUTHIBACTCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIUNA:
1. YpoBeHb YCBOEHHUS TEOPETUUECKUX MOJONKEHUN AUCHUILUIMHBI, MPAaBUIBHOCTH (HOPMYIUPOBKU
OCHOBHBIX IIOHSTHUH U 3aKOHOMEPHOCTEM.
2. YpoBeHb 3HaHUS (PaKTUYECKOrO MaTepuasa B 00beMe IpOrpaMMsl.
3. Jloruka, CTpyKTypa U rpaMOTHOCTb U3JI0’KEHUS BOIIPOCA.
4. YMeHue cBs3aTh TEOPUIO C IPAKTUKOM.
5. YMenue nenatb 0000IECHMS, BRIBOIEI.

IlIkana oneHUBaHNUsA HA DK3aMeHe, 3a4eTe ¢ OleHKOoil

Onenka Kpurtepun BbicTaB/IeHUS] OLIEHKHU
OTin4yHO OO0yyaronuiicst ToJIKeH:
- TPOJIEMOHCTPHUPOBATH TIYOOKOE M MPOYHOE YCBOCHUE 3HAHUU
MIPOrpaMMHOTO MaTepHaia;
- HCUEPIBIBAIOIIE, IOCJIEOBATEIBLHO, TPAaMOTHO W JIOTUYECKU
CTPOMHO U3JIOKHUTh TCOPETUUCCKUI MaTepHa,
- MPABWJIBHO (hOPMYIUPOBATH OMPEICTICHUS;
- TPOAEMOHCTPUPOBATh YMEHHSI CaMOCTOSITENbHONH paboThl C
JUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI IO U3JIara€MOMY MaTepuaiy.
Xoporio OOyuaromuiics T10HKeH:
- IPOAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHKE TPOrPAMMHOTO
MaTtepuana;
- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUECKUX MMOHATHU;
- JIOCTaTOYHO TOCJIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO
u3JaraTh MaTepHail;
- MPOJACMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JTUTEPATYPE;
- yMeThb cJenarh JIOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI TIO
W3JIaraeMoMy MaTepuany.
Y 10BAETBOPUTETHLHO OOyyaromuiicst TOJKeH:
- MPOIGMOHCTPUPOBATH O0IIEe 3HAHUE U3y4aeMOTO MaTepHaa,
- IOKa3aTh 0011Iee BlIaJIeHIE MOHSITUWHBIM anmnapaToM JUCIUILTAHEL,
- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU M31araeéMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO DPEKOMEHIYEeMYI0 TNporpaMMoil y4eOHYIO
JTUTEPaTypy.

HeynosnerBoputensHo | OOyvaromuiics 1eMOHCTPUPYET:
- HE3HAHWE 3HAUUTEIBbHOM YaCcTH MPOrpaMMHOT0 MaTepHaa;
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- He BJIaJICHNE MTOHATUIHBIM anmapaToM JUCIUILIHHEI,

- CyILIIECTBEHHBIE OLUIMOKY IPU M3JI0KEHUH YUeOHOTO MaTepuana;

- HEYMEHHE CTPOMTH OTBET B COOTBETCTBHHM CO CTPYKTYpPOil
U3J1araéMoro BOIpoca;

- HEYMEHHE JIeTIaTh BBIBOJIBI 10 M3JIaraeMOMY MaTepHaTYy.

IIlkaj1a oneHUBaHUs HA 3a4eTe

Onenka Kputepun BbICcTaBJIeHUSI OLICHKHU

OOyyaronuiicst 10JKEH: YMETh CTPOUTHh OTBET B COOTBETCTBUU CO
CTPYKTYpOI1 U3j1araeMoro BOIpoca; npoAeMOHCTPUPOBATh IIPOYHOE,
JIOCTAaTOYHO IOJIHOE YCBOEHHE 3HAHUW MPOrpPaMMHOr0 MaTepHala;
IIPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX TOHATHII;
«3ayTeHO» IpaBWIbHO  (OPMYIHpPOBATh OMPEICNICHUs; TOCIIEeI0BATENIbHO,
rPAMOTHO M JIOTMYECKH CTPOMHO W3JI0KUTh TEOPETUYECKUHN
MaTepua; MIPoJEMOHCTPUPOBATH YMEHHSI CAMOCTOSITENIbHOM paboThI
C IUTEPATypOii; yMETh CAENIAaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOIbI
110 U3J1araéMOMY MaTepHaly.

OOyuarmuiicss JAEeMOHCTPUPYET: HE3HAHWE 3HAYUTEIHHOM YacTu
MIPOrpaMMHOI0 MaTepuaia; He BJaJeHUE NOHATUHHBIM aInapaToM
JUCLUIUIMHBI, CYILIECTBEHHbIE OIIMOKM IPU H3JI0KEHUU Y4EOHOTO
Marepuana; HEyMEHUE CTPOUTb OTBET B COOTBETCTBHHM CO
CTPYKTYpOH H3JIaraéMoro BOIIpOca; HEYMEHUE JieJaTh BBIBOJIbI 110
M3JIaraeMoMy Matepuainy.

«He 3auteno»

MeToanyeckue MaTepuasbl, oNpeae/somue Npouexypy OHeHUBAHUSA ¢()OPMHPOBAHHBIX
koMuereHuuii B coorsercreum ¢ OOII

Kauecmeo  3nanuii  XapakTepu3yercsi  CIIOCOOHOCTbIO ~ OOydYaromlerocss  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOU3BOJIUTH HH(POPMAIUIO, IOJYUYEHHYIO B IIPOLIECCE OCBOCHUS
JUCLUIUIMHBL, B TOM BHJE, B KOTOPOM OHa Oblla H3JI0)KEHA B Yy4yeOHOM H3JaHUM WIH
IpernojaBaTesieM.

VYMeHus, Kak npaBuwio, (GOpMHUPYIOTCS Ha 3aHATUAX CEMHUHApCKOro TUMa. 3ajaHus,
HalpaBJICHHbIE Ha OLIEHKY YMEHHUH, B 3HAUUTEIbHOW CTENEHM TpeOyloT OT OO0y4arouierocs
MPOSIBJIICHUS] CTEPEOTUITHOCTH MBIIUIEHUS, T.€. CIIOCOOHOCTH BBINOJIHUTH paboTy mo oOpasmam, ¢
KOTOpPBIMM OH paboTan B mporecce oO0ydenus. [IpernonaBarens ke OLIEHUBAET CBOEBPEMEHHOCTh U
IIPaBUWJIBHOCTD BBIITOJIHEHUS 3aJaHUS.

Haegviku MOXHO TPaKTOBAaTh KaK aBTOMAaTU3UPOBAHHbIE YMEHUS, pa3BUTHIE U 3aKPEIJICHHbIE
OCO3HaHHBIM CaMOCTOATENbHBIM TpyAoM. HaBblkM (QOpMHPYIOTCS TpU  CaMOCTOSITEILHOM
BBITIOJTHEHUH 00yUYaIOIUMUCS TPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUH, MOJEIUPYIOLIUX PELLIEHUE UM
MIPOM3BO/ICTBEHHBIX M COLIMOKYIBTYPHBIX 3a/1a4 B COOTBETCTBYIOIIEH 00JacTH MpodecCHOHATbHON
NeSITeNIbHOCTH, KaK MPaBUJIO, TP BHIIOJHEHUH JOMAIIHUX 33aJaHUI, KypCOBBIX IPOEKTOB (padoT),
HAy4YHO-MCCIIEIOBATENbCKUX PA0OT, MPOXOXKAECHUHM MPAKTHK, MPU paboTe WHAMBHIYalTbHO WU B
coCTaBe IpyMNIbl U T.1.

Yemmuwuit onpoc — 310 npouieypa, opraHu30BaHHasI Kak crieliaibHas Oecea npenojaBaress
c rpynnoi oOyyaromuxcst ((QpOHTaIbHBIM ONPOC) WM C OTACJIBHBIMH  OOy4YaroIUMUCS
(MHOUBHyaJbHBIH OMpPOC) C IENBI0 OLEHKH CHOPMUPOBAHHOCTH y HUX OCHOBHBIX MOHSATHHA H
YCBOEHHUSI yUeOHOr0 MaTepHasa. Y CTHBIM OIPOC MOXKET UCIIOJIb30BAaThCs KaK BUJ KOHTPOJIS U METO/T
OLIEHUBaHMs (POPMUPYEMBIX KOMITETEHIMH (Kak M KadecTBa WX (POPMHPOBAHUS) B paMKax CaMbIX
pa3HbIX (OpM KOHTPOJISI, TAKUX KakK: coOece0BaHNe, KOJJIOKBUYM, 3a4€T, SK3aMeH 10 AUCIUIIIIMHE.
Yerubiii onpoc (YO) 1mo3BoJisieT OLEHUTh 3HAHHUS U KPYro30p 00Yy4aromerocsi, yMeHue JIOTHYECKU
MIOCTPOUTH OTBET, BJIAJCHHE MOHOJIOTMUECKON peubl0 M HMHbIE KOMMYHUKAaTHBHbIE HaBbIKU. YO
obmajmaer  OOJBIIUMH  BO3MOXKHOCTSIMH  BOCIUTATEIBHOIO  BO3JEHCTBHS  IPENOAaBaTels.
Bocnurarensnas ¢yHkius YO uMeeT psJl BaXHBIX aClEKTOB: MPO(ECCHOHATBHO-3TUYECKUN U
HPABCTBEHHBIN AaCMEKThl, IUAAKTUYECKHH (CHCTeMaTH3allusl MaTepuana IMpU OTBeTe, JIydllee
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3allOMMHAHUE MaTepHaja MpU MHTEJUIEKTYyaJbHOM KOHILEHTpAlMK), SMOLMOHAIBHBIA (pajgocTh OT
YCIICHIHOTO MPOXO0KIAeHUs codecenoBanus) u ap. OOyuatomas GyHkus YO COCTOUT B BBISIBICHUN
JeTaned, KOTOpbIe MO KAaKMM-TO IPUYMHAM OKa3aJUCh HENOCTATOYHO OCMBICICHHBIMH B XOZE
yueOHBIX 3aHATHH U TPU MOATOTOBKE K 3a4€Ty WM dK3aMeHy. YO o0nagaeT Takke MOTUBUPYIOIIECH
GyHKLIMEH: MPaBUIBHO OPraHU30BaHHbIE COOECeOBaHUE, KOJUIOKBUYM, 3a4éT M 3K3aMEH MOTYT
CTUMYJIMPOBATh YUEOHYIO AESTEIbHOCTD CTYEHTA, €0 y4acTHE B HAYYHOM padoTe.

Tecmul sBIAIOTCS TIpocTeiel GopMoil KOHTPOJIS, HANIPaBICHHOW Ha MPOBEPKY BIIAJECHUS
TEPMUHOJIOTHYECKUM  almapaToM, COBPEMEHHBIMH HH(POPMALMOHHBIMU TEXHOJOTUSAMH U
KOHKPETHBIMU 3HAaHUSAMM B OOJIACTH (PYyHAAMEHTAJIBHBIX M MPUKIATHBIX JAUCHMILIMH. TecT MOXET
IIPEJOCTABIIATE BO3MOKHOCTh BbIOOpa U3 INEpeyHs OTBETOB (OAMH WJIM HECKOJIBKO IPaBUIIbHBIX
OTBETOB).

Cemunapckue 3anamus. OCHOBHOE Ha3HAYCHHUE CEMUHAPCKUX 3aHATHH MO AUCLUIUIMHE —
obecnieunTh TIyOOKOE YCBOGHHE OOYYAOIIMMHCS MATepUATOB JICKIWHA, NPUBHUBATH HABBIKU
CaMOCTOSITENIbHON pabOThI C IUTEPATYpOH, BOCIIUTHIBATE YMEHUE HAXOAUTh ONITUMAIIbHBIC PEIIECHUS
B YCIOBUSIX U3MEHSIOMMXCS OTHOWICHUH, (OpPMUPOBATH COBpPEMEHHOE MpPOpECCHOHATBLHOE
MbllUIEHHE o0ydaromuxcsa. Ha ceMMHapcKuX 3aHATUAX NpernojaBarelb MPOBEPSET BBITOJHEHHE
CaMOCTOATENIbHBIX 3aJaHUll M KadyeCTBO YCBOCHUs 3HAHUM, YMEHUH, OIPEIEIsAeT YpPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH.

Pasznen 7. Meroguveckue yKazaHus sl 00y4AOIIUXCS 110 OCHOBAHMIO AHCHMILINHBI

OcBoenue oOydaromMcs y4eOHOW TUCHMIUIMHBI TMPEIIoJiaraeT W3ydeHHe MaTepHalioB
JTUCIHUIUTMHBI HA ayJAUTOPHBIX 3aHATHSIX U B XOJE CAMOCTOSITENILHOM paboThl. AYyIUTOPHBIC 3aHITUS
npoxoaar B (opMe JEeKIHiA, CEMHHAPOB M IMPAKTHUECKUX 3aHATHH. CamocTosTenpHas padora
BKJIIOUYAET pa3HOOOPa3HbIi KOMILJIEKC BUAOB U (hOpM pabOThI O0yUYaAIOLTUXCS.

s ycnemHoro OocBOEHMsI y4eOHOW AMCLUMILIMHBI M JIOCTH)KEHUS MOCTaBJICHHBIX Lienei
HEoOXOIUMO BHHMATEIbHO O3HAKOMUTBCS C HacTosmied paboueil mnporpamMmbl yueOHOMN
mucuumnHel. Criegyer oOpaTuTh BHUMAHHUE HA CIIMCOK OCHOBHOMW U JIOTIOJIHUTEIBHON JIUTEPATYPHI,
KOTOpasi MMeeTCs B JJIEKTPOHHOW OMOIMOTEeYHOW cucreMe YHuUBepcurera. JTa uHGOpManus
HeoOXoIuMa JIJIsl CAMOCTOSITEIIEHON paboThl 00YJarOIIIerocs.

[Ipy MOArOTOBKE K AyAMTOPHBIM 3aHATHUSM HEOOXOIMMO MOMHHUTH OCOOCHHOCTH KaKAOH
(bOpMBI €T0 MPOBEACHUS.

[ToaroToBka k yueOHOMY 3aHATHIO JEKIMOHHOTO TUMa. C 1enbio 00ecrneyeHns yCIemHoro
oOyueHus: o0ydaroImuiicsa JT0JKEH TOTOBUTHCS K JIEKIIMM, MOCKOJIBKY OHa SIBJISIETCSl Ba)KHeHIen
¢dbopmoii opranuzanuy yaueoHoro npoiecca, ocKojabKy: 3HAKOMUT C HOBBIM Y4€OHBIM MaTepUaloM;
pazbscHSAET yueOHbIE 3JIEMEHTHI, TPYJAHBIE /ISl IOHUMAHUS; CUCTEMATU3UPYET yUeOHBIH MaTepHall;
OpPHEHTHUPYET B y4eOHOM Ipoliecce.

C 370i1 11e51b10: BHUMATENIBHO MPOYNUTANTE MaTepua Npeablayel JIeKIMH1; 03HAKOMBTECH C
y4eOHBIM MaTepHaIoM IO y4eOHUKY U Y4eOHBIM ITOCOOHMSAM C TEMOM MPOUYUTAHHOH JIEKIH; BHECUTE
JIOTIOJIHEHUSI K TOJIyYEHHBIM paHee 3HAHMSIM 10 TeMe JIEKUMU Ha TMOJSIX JIEKUMOHHOW TeTpaju;
3alMIIUTE BO3MOXHBIE BOIPOCHI, KOTOPBIE BBl 3aJaJUTE JIEKTOPY Ha JIEKUUU IO MaTepuaiy
M3y4YEHHOH JIEKIIMH; ITOCTAPANTECHh YSICHUTh MECTO U3y4aeMOUM TEMbI B CBOEH MOJATrOTOBKE; Y3HAWUTE
TeMy MpeAcTOsIIEeH JeKuu (10 TeMaTHYeCKOMY IUIaHy, M0 MHPOpPMAlUU JIEKTOpa) U 3alMIINTe
nH(pOpMaIIKI0, KOTOPOH BbI BIIaJI€€TE 10 JAHHOMY BOIIPOCY

[TpenBapuTenbHas MOJArOTOBKA K Y4eOHOMY 3aHSATHIO CEMMHApCKOIO THIA 3aKIIOuYaeTcs B
M3YYEHUH TEOPETUYECKOr0 MaTepHuaja B OTBEJEHHOE Uil CaMOCTOSITeNbHOM padoThl Bpems,
03HaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTEpUAIaMH C II€JIbIO OCO3HAHMSI 3a/1a4 3aHATHUS.

CamocrositenbHass pabota. st Gonee yriayOaeHHOTO W3YyYCHHsS] TEMBI 3aJaHus IS
CaMOCTOSITENTbHONW pabOThl PEKOMEHIYETCsl BHIMOIHATH MapajulebHO C U3YYEHHUEM JaHHOW TEMBI.
[Ipu BBIMOJSIHEHUY 3aIaHUH TTO0 BO3MOKHOCTH MCIIOJIB3YHTE HATJISAIHOE MPEICTABICHUE MaTepHaia.

IlonrotoBka K 3auery, ok3ameHy. K 3auery, »5K3aMeHy HEOOXOJUMO TOTOBHUTCS
L[E€JICHANIPaBJICHHO, PETYJISIPHO, CUCTEMATHUYECKH M C TEepBbIX JHEH o0OydeHus ™o JaHHON
mucuuiuiHe. TIombITKM OCBOMTH Y4EOHYIO IUCHMIUIMHY B TEpPHOJ 3a4eTHO-3K3aMEHAIMOHHOU
CECCHHM, KaK MPaBUJIO, IPUHOCAT HE CIUIIKOM YIOBJIETBOPUTENbHbIE pe3yibTaThl. [Ipu moaroroske
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K 3adeTy oOpaTHTe BHHUMAaHHME Ha 3alIUTY MNPAKTHUYECKUX 33JaHU Ha OCHOBE TEOPETHUUYECKOTO
Matepuana. [Ipu moAroToBke K SK3aMEHY IO TEOPETHUYECKON YacTH BBIACIUTE B BOIPOCE TIaBHOE,
CyIIECTBeHHOE (TIOHATHS, TPHU3HAKH, KIAaCCHPUKAIMK W TIp.), NPHUBEAUTE IMPUMEPHI,
WJUTIOCTPUPYIOIINE TEOPETUICCKHE MTOJI0KCHHUS.

Pa3znen 8. YueOHo-MeTOoan4Yeckoe 1 HHGOPMALMOHHOE 0O0ecTiedeHue TN CIIUIINHbI

Ocnosnas rumepamypa
1. BeruncnurensHas MmareMaruka: yaeonoe nmocooue / B. H. Bapanaes, 1O. 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. — Texct: snextponnsiii // LludpoBoit obpazoBatenbhblii pecype IPR
SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/140466.html
2. IlerpoB, . b. BBenenue B BBIUMCIHMTEIbHYIO MaTeMaTHKY: ydeOHoe mocooue / U. b.

ITerpo, A. U. JlobanoB. — 4-e m3n. — MockBa: MurtepHer-YHuBepcuter MHPOpMAIIMOHHBIX
Texnonoruit (MHTYUT), Aii ITu Ap Menua, 2022. — 352 ¢. — ISBN 978-5-4497-1638-5. — Tekcr:
anekrponnbii // Uudposoit obOpaszoBarensHbiii pecypc I[PR  SMART: [caiit]. — URL:

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

3. BosipmimaoB, M. T'. [lpuknamaeie 3aqa4d BBIYMCIUTEIHPHON MATEMAaTUKA U MEXAHWKU:
yuebnoe mocodue / M. I'. bospmmnos. — CaparoB: By3zoBckoe o0pazoBanue, 2020. — 344 c. — ISBN
978-5-4487-0689-9. — Texkcr: anexrponsslii / Lludpooit o6pazoBarenshsiii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/93067.html

Jlononnumensnasa n1umepamypa

1. TutoB, A. H. Pemienne 3agau nuHEHHON anreOpbl ¥ MPUKIAIHON MaTEMaTHUKHU B CpeJe
Scilab: y4yeOno-meroanueckoe nocodbue / A. H. Turos, P. @. TasueBa. — Kazanb: Kazanckuit
HAI[MOHAJILHBINA UCCIIEIOBATEILCKUN TeXHOJIOTHYecKui yauBepcuret, 2020. — 100 ¢. — ISBN 978-
5-7882-2814-3. — TexcT: anexktponuslit // Ludposoit oOpazoBarensHblii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/109592.html

2. 'onono6os, C. B. BeraucnutenbHbIe METO/IBI aHATIM3A U JTUHEHHOM anreOpsl. B 2 gacTsx.
Y.1: yuebHo-merommueckoe mnocodbue / C. B. I'omono6o, A. M. Manokun. — HoBocubupck:
HoBocubupckuii rocynapctBennslii yuusepcutet, 2019. — 160 ¢. — ISBN 978-5-4437-0959-8, 978-
5-4437-0960-4 (u.1). — Texkcr: anexrponnsii // Llnpposoii oopazoBatensHbiii pecypc IPR SMART:
[cariT]. — URL.: https://www.iprbookshop.ru/93807.html

3. Tutos, A. H. Pemenue 3a1a4 MuHEHHOM anreOpbl ¥ MPUKIAIHON MaTteMaTHkH B Python.
PaGora ¢ 6ubnmorekoit SciPy: yuebHo-metoanueckoe nocooue / A. H. Turos, P. ®. TazueBa. —
Kazann: Wsmarensctso KHUTY, 2023. — 124 c. — ISBN 978-5-7882-3319-2. — Tekcr:
anekTpoHHslt // Ludposoii obpazoBatenbubiii pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/136187.html

8.1. TpeGoBaHusl K MaTepHAJBLHO-TEXHUYECKOMY M y4eOHO-MeTOAU4YeCKOMY obecredeHUuI0
NporpamMmbl 0aKajgaBpuarTa
8.1.1. YHuBepcuTeT pacrnojiaracT MaTepUaIbHO-TEXHUYECKOUN 0a30i1, COOTBETCTBYIOIIECH

JEUCTBYIOIUM MPOTHUBOMNOXKAPHBIM MpaBUIaM W HOpMaM U oOecreuyuBarolleld MpoBeAeHUE BCeX
BUJOB JIUCUUIUIMHAPDHOW U MEXKIUCLUIUIMHAPHON TOJrOTOBKHM, MPAKTUYECKOM W HAy4YHO-
HCCIIeI0BATENbCKON paboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.
[TomemieHus: NpeaCTaBISIIOT CcO0OM ydeOHbIe ayIUTOPUU JJIsi MPOBENCHUS Y4YEOHBIX 3aHSTHUH,
MPEeyCMOTPEHHBIX MpOorpamMMoii OakajaBpuarta, OCHAIllEHHble 00OpYIOBaHHEM W TEXHUYECKHUMHU
CpeacTBaMH OOYYEHHs, COCTaB KOTOPBIX OIpeaenseTcss B pabouux mporpamMmax JUCLMILIUH
(Monymneit).

B VHuBepcurere umeroTcs crieluain3upoOBaHHbIE ayIUTOPUH JJIsl MPOBEACHUS 3aHATUN TIO
MH(POPMALMOHHBIM TEXHOJIOTHSIM.

[Tomemienust AJis caMOCTOSATENbHOW pabOThl OOYYAIOIIMXCS OCHAIIEHbl KOMIBIOTEPHON
TEXHUKOH € BO3MOXKHOCTBIO MOJKIIOUeHUs K ceTd "MHTepHer" M obecrieueHHeM JOCTyna K
AJIEKTPOHHOU MH(OPMAITMOHHO-00pa30BaTEIBLHON cpeic Y HUBEPCUTETA.
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DJIeKTPOHHAs] HH(POPMAIIMOHHO-00pa30BaTeIbHAS Cpe/la Y HUBEPCHUTETA BKIOYALT:
1. Opunmansusiii caiit Yausepcureta (https://www.iile.ru/)
2. DnexTpoHHas HH(pOpMarMoHHO-00pa3oBatenbHas cpega «l1C: VYHHBepCHTET» JOTOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)
3. llporpammer st OBM. Cucrema nucranimonnoro odyuenus «Mirapolisy - JluneH3uoHHSbIH
noroBop Nel07/06/24-k ot 27.06.2024 (Cneundukanus x Jlunensunonnomy gorosopy Nel07/06/24-
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. Bupryanenas komuara «Mirapolisy - JIMIIEH3MOHHBIH JOrOBOP
Nel07/06/24-x ot 27.06.2024 (Crnenudukanus k Jlumensnonnomy morosopy Nel07/06/24-x ot
27.06.2024, cpok neiictus ¢ 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. NoJl-
54792, nonomuutenbHoe cornameHue Ne J1-5479/6 o mpononranmu morosopa mo 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VYHuBepcurer o0ecneueH HEOOXOIUMBIM KOMIUIEKTOM JIMIEH3HOHHOTO W CBOOOJHO
pacHpoCTpaHsIeMOro MpOrpaMMHOrO OOECIeUeHHs], B TOM YHCIE OTEUECTBEHHOTO IPOU3BOJICTBA
(cocraB ompezensieTcsi B pabodux MporpaMmax AMCHUILIHH (MOAYJEH) U TOAJISKUT OOHOBIICHHIO
IIpU HEOOXOIUMOCTH).

IlepeyeHnb JHIEH3HOHHOTO MPOTPAMMHOTI0 00ecTeYeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0
NMPON3BOJCTBA:

1. Onepanuonnas cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouro)
2. AutuBupycHoe mporpammuHoe obecnieueHue Kaspersky Endpoint Security mnst Ousneca —
Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.
8.1.3. OOyuwaroummcsi  obecriedeH  goctyn  (yHajdeHHBIH  JIOCTYN) K  COBPEMEHHBIM
npodeccnoHATbHBIM 0a3aM JaHHBIX ¥ HHPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpeeisieTcsl B pabounx mporpammax JUCIHUILTUH (MOyJei) 1 OOHOBIISIETCS MPH HEOOXOAMMOCTH,
HO HE PEKe OJTHOTO pa3 B TOJI.

IlepeyeHb cOBpeMeHHBIX MPO(ecCHOHAIBLHBIX 023 JAHHBIX U HHPOPMALNMOHHBIX CIIPABOYHBIX
cUcTeM:

1. UadopmanmonHo-tiorickoBasi cuctema «Koncymnprant I[Tmrocy - Hdorosop NeMU-BUII-79717-

56/2022 (6eccpouHo)

2. DnekTpoHHO-OMONMoTeuHass cuctema IPRsmart munensuwonssiii moroop 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

SI10 -3079/2026 ot 30.01.2026 r. (cpok neiictBus a0 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuaromumecs wu3 uyucia wuHBaIUAOB M Jyul ¢ OB3 obecrnieueHbl 3JIE€KTPOHHBIMHU

o0pa3oBaTeNnbHBIMH pecypcaMu B (popmax, alaliTUPOBAHHBIX K OTPAHUYCHUSAM UX 30POBbSI.

Pa3nen 9. MarepuajibHO-TeXHHYECKOE 00ecnieyeHne 00pa30BaTeIbHOTO MpoIecca

VYyeOHnast aynutopus Ais npoBefeHust | OOopynoBaHue: CHelHaTu3upoBaHHas MeOenb (mebenb
3aHATHUH JEKIIMOHHOTO THUIIA, 3aHATUN | ayUTOpHAas (CTOJIbI, CTYJIbA, I0CKa ayIMTOPHAsL HAaBECHas),

CEMHHApPCKOI0 THUIa, PYIIOBBIX U CTOJI IIPETNo/iaBaTelis, CTyJl IpenojaBaTers.
MHJVBUAYAJIBHBIX KOHCYJIbTAIU, TexHuueckue cpesicTBa 00y4eHus: IePCOHATbHBIN
TEKYLIEro KOHTPOIS U KOMITBIOTEP; MYJIbTUMEINHOE 000pya0BaHUE (TIPOEKTOP,
ITPOMEXKYTOUYHOM aTTecTaluu JKpaH).

[Tomenienune s caMOCTOATENBHOM Crneunanu3upoBaHHas MeOenb (CTObI, CTYINbS),

paboThI NIEPCOHAIBHBIE KOMITBIOTEPHI C BO3MOKHOCTBIO

nojikJtoueHus K cetu «aTepueT» u obecrieuenneM
JIOCTYTIA B 3JIEKTPOHHYIO UH()OPMAIIIOHHO-
00pa3oBaTeNIbHYIO Cpely Y HUBEPCUTETA
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JUCT UBMEHEHU
AxkTtyaau3upoBanbl B 2024 roay (pemenue Yuenoro coeta 26.12.2024r., mpotokosa Ne3):
- [IepeueHb OCHOBHOM U JOIOJHUTEIBHOM JINTEPATYpHI;
- [lepeuenb nHGOPMALIMOHHBIX TEXHOJIOTHI, UCIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTEeNBLHOrO MPOIIEcca 10 AUCIUILTUHE;
- KoMIJIeK T JIMIIeH3MOHHOTO TPOrPaMMHOT0 O0eCTIeUeHUsI.

AxkTtyajausupoBanbl B 2025 roay (pemenue Yuenoro coeta 23.12.2025r., mpotokoi Ne3):

- [IlepeyeHb OCHOBHOM M JIONIOJIHUTEIBHON JIUTEPATYPHI;

- [lepedens nHGOPMAITMOHHBIX TEXHOJIOTHH, UCMOIB3YEMBIX TIPU OCYIIECTBICHUU
00pa30BaTeNbHOr0 Mpoliecca Mo TUCIHUIUINHE;

- KoMmuiekT TMieH3MOHHOT0 TPOrPaMMHOTO 00ECIIeYEHUSI.
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