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Paznen 1. llesin 1 321244 0CBOEHUS JUCIUTIIUHBI

I_[em,}o I/ISyIIeHI/IC JOUCHUITIIINHBI «BBI‘H/ICJII/ITGJIBHB,SI MareMaTtTuka» ABIAKOTCIA METOABI
aHaJIM3a TOYHOCTH BBIYMCIICHHUH, N3yYEHUE YNCICHHBIX METO/I0B, (HOPMHPOBAHNUE HABBIKOB PEIICHUS
THUITIOBBIX 3aJda4 BLI‘IHCJIHTﬁJIbHOﬁ MaTeMaTHuKu, (1)OpMI/Ip0BaHI/I€ HAaBBIKOB HCIIOJIB30BaHUA
CTaHJAPTHBIX MPOTPAMMHBIX CPEJICTB PEIICHHS THUIIOBBIX 33]1a4

3az[aq1/1, pemaeMHe B XOIA€ OCBOCHUA HpOI‘paMMBI JOUCLHHUIINIMHBI. OCBOCHHUC HpI/IeMOB
MaTeMaTUYeCKUX BBIYUCICHUH, peanuzyeMbix Ha [IK; m3ydeHHME OCHOB YHCJICHHBIX METOJOB,
OCBOCHHME TPHEMOB BBIUHUCICHHUS TOTPEITHOCTEH, YCTOWYMBOCTH U CIIOKHOCTH BBIYMCIIUTEIBHBIX
aJIFOpI/ITMOB; I/I3y‘-IeHI/I€ BOSMO)I(HOCTCﬁ nu HpI/IHLII/IHOB pa6OTBI MaTeMaTHU4YCCKUX HpOFpaMMHLIX
CHCTEM.

Pasznea 2. [llianupoBaHue pe3yJibTaTOB 00y4eHMsI 0 IMCIUIJINHE, COOTHECEHHbIE ¢
IUVIAHUPYEMbIMU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM NPOrPaMMbl

€CTECTBEHHOHAYYHBIC U
00I1IeNH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMaTHYECKOTO
aHaJIM3a ¥ MOJICTTMPOBAHUS,
TEOPETUYECKOTO U

Kon DopMyHpPOBKA
NuaukaTopsl 10CTHKEHUSI KOMIIETeH MU
KOMIIeTeHIIUH KOMIIeTeHIIUH
OIIK-1 CriocobeH MpUMEHSTh HOIIK-1.1. 3HaTh OCHOBBl MaTEMAaTHKH,

(bu3MKY, BBIYUCITUTENBHON TEXHUKU U
IIPOrpaMMHUPOBaHUS Ha OA30BOM YPOBHE.
HNOIIK-1.2. YMeTb IPUMEHSTD
€CTECTBEHHOHAYYHBIE U OOIIECHHKCHEPHBIC
3HaHUS, METOJIbl MATEMATHYECKOTO aHAIIN3a 1

AKCIIEPUMEHTAIILHOTO MOJIETIUPOBAHUS, TEOPETUUECKOTO U
HCCIIC/IOBAHUS B AKCIEPUMEHTAIBHOTO UCCIIEIOBAHNUS B
npogeccuoHaIbHON podeCCHOHATTLHON JICATEIIEHOCTH
JeSITeIbHOCTH

Pa3nen 3. MecTo AUCHMIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM
NporpamMmsbl 0aKajaBpuarTa
JucuuminHa «BpluucnuTenpHas MareMaThka» Hu3ydaercs B 4 cemecTpe OYHOW M B 5
cemectpe 3a04uHOM (opmbl, otHOcuTcs K bioky b.1 «ductunmunel (Momymn)», «O0s3aTenbHast
4acTh», 00pa3zoBaTeIbHON mporpaMmbl 1o HampasieHHto noarotoBku 09.03.03 [lpuxnagnas
nH(popmaruka (ypoBeHb OakajgaBpHar), HapaBICHHOCTh (MPOPUIIb): «AHATN3 JAHHBIX).

Paznen 4. O0bem (TPya10eMKOCTB) AU CHUTITHHBI
(00mas, mo BuAaM y4eOHOMH padoThI, BUAAM NMPOMEKYTOYHOMH ATTECTAILUH)

Tpya1oeMKOCTh TUCHUIJIMHBI M BUABI Y4e0HOI HATPY3KH

HA 04HOI1 (popMe 00yUeHHS

Texk
IIpakTrue Kypcosoe | Camocrosre 1111/117}; KonTpons,
3.e. | Uroro | Jlekuun CKHE IIPOEKTUPOBA JIbHAsA KOHT IIPOMEKYTOUHAS
3aHSTHS HUE pabora aTTecTranus
poib
4 cemecTtp
36
5 180 32 48 64
OK3ameH




HA 3204HOI (popMe 00yUeHH s

[IpakTuue KypcoBoe | Camocrosite TeKE’ KonTpons,
3.e. | Utoro | Jlekuuun CKHe MIPOEKTUPOBA JbHas HuH MIPOMEXKYTOUHAs
3aHATUS HUE pabota KOHT aTTecTalus
poiIb
5 cemectp
5| 180 | 4 12 128 3
DK3aMeH
TemaTH4ecKHH MJIaH IV CIHUILITHHDI
QOunas popma o0yueHust
Paznenst / Temsl Jlex | Ilpaktuue | Camoctos | Texy | Koutposs, | Bcero
002078 CKUe TelbHAs | UMl | MPOMEXYTO | 4acoB
3aHATUS pabota | KOHT YyHas
poib | arrecranus
4 cemecTp
Tema 1. Beenenue B
BBIYHCIIUTEILHYIO MATEMATUKY. 4 6 5 18
[TorpeurnocTu npencTaBieHus
qrcell Ha KOMITbIOTepe.
Tema 2. Boruucienue 3HayeHUI
¢byuknuii.  Watepnonmsimius u | 4 6 8 18
anmpOKCUMAITHS.
Tewma 3. Yucnennoe
muddepeHIpoBaHue U 4 6 8 18
WHTETPUPOBAHUE
Tema 4. Meronpb! perieHus
CUCTEM JIMHEHHBIX 4 6 8 18
anreOpanvyecknux ypaBHEHUH
Tema 5. PenieHue HeTMHEUHBIX
YpaBHEHHIA C 4 6 8 18
OJIHUM HEM3BECTHBIM
Tema 6.VP6HI€HI/IG cHCTEM 4 5 3 18
HEJTMHEWHBIX YpaBHEHUN
Tema Z MonaenupoBanne 4 6 8 18
CIIy4alHbIX BEJTMYUH
Tema 8. [Iporpammublie
CpeJICTBA JIJIS aBTOMATHU3AINN 4 6 8 18
BBIYMCIICHUM.
DK3aMeH 36 36
Wroro no nucuumivze 32 48 64 36 180
3aounas popma oOyueHust
Paznenst / Tembl Jlex | Ilpaktnue | Camoctosa | Texy | Konrtposs, | Beero
1015051 CKHe TeIbHas | IUH | IPOMEXKYTO | 4acoB
3aHATHS paboTta | KOHT YyHas
poJib | arrecTanus
5 cemecTp
Tema 1. Beenenue B 1 1 16 18
BBIYHCIIUTEIbHYIO MATEMATHKY.




[TorpemnocTu npeacTaBaeHUs
YHCEJ Ha KOMIIBIOTEPE.

Tema 2. Bpruucnenune 3HaueHUN
¢bynkuuid. MHTepnomAumus  u

16

18

aAllIIpOKCUMalu:.

Tewma 3. Yucnennoe
muddepeHnmrpoBanue u
WHTETPUPOBAHUE

Tema 4. Metojbl pelieHus
CUCTEM JIMHEMHBIX

anredpanvyecknux ypaBHEHUH

Tema 5. Pertenne HETMHENHBIX

ypaBHEHUH ¢
OJIHUM HEU3BECTHHIM

Tema 6. Pemienue cucrem
HEJIMHEHHBIX YPaBHEHUN

Tema 7. MoaenupoBaHue
CIIy4alHbIX BEJIMYMH

Tema 8. [Iporpammubie

Cpe€AacTBa JJId aBTOMAaTU3al1

BBIYUCIICHUI.

DK3aMeH

36 36

HUroro

4 12 128 36 180

CTpyKTypa u coiep:KaHHe U CIUTITHHBI

HaumeHnoBaHue pa3jiesioB

Conep:xkanue TeMbl

U TeM
Tema 1. Benenue B IIpenMer u HUCTOpUS pa3BUTHS BBIYUCIHUTEIBHOH MAaTEMAaTHUKH.
BBIYUCIIUTEIIBHYIO Oranel  pemieHus 3azadyn Ha  OBM.  BprumciauTenbHbIM

MaTCMaTUuKy. HOI‘peI_HHOCTI/I
MNpEaACTAaBJICHUA YHUCCII HA
KOMIIBIOTCPC.

9KCIepUMEHT. [lorpemHocTr BEIYUCIUTENIBHOTO KCIIEPUMEHTA.
XapakTepUCTUKHA BBIYMCIUTEIBHBIX 33/ad. Y CTOHYUBBIE U
HEYCTONYMBBIE, KOPPEKTHBIE U HEKOPPEKTHBIE 3a1aun. [Tprmepsl
HEKOPPEKTHBIX 3ajad. TpeOoBaHMsI BBIYMCIUTENBHBIM METOAM.
Y CcTONYUBOCTS, KOPPEKTHOCTb, CXOAUMOCTb. ITpumepsl
HEYCTOWUYMBOro anroputMa. [Ipencrapienne ynces B KOMIIBIOTEDE.
MatuuHHBIN HyJIb M MaIIMHHAS OECKOHEYHOCTh. AOCONIIOTHAS U
OTHOCHUTENbHAss  morpemHocTd.  OKpyriieHHe  4ucel  IpH
BBIYHCIICHUH Ha KOMIbIOTepe. MammHHbIN 3ncuinoH. Hakonnenue
omn6bok okpyrienus. Knaccuueckas ¢opmyna ais MOTpemIHOCTH
CYMMBI, Pa3HOCTH, IIPOU3BEACHUA U YacTHOro. [lorpemuoctu
OKPYIJIEHUSI TpU BBIIOJHEHUU AapU(PMETUUYECKUX OIeparuii.
IlorpemiHOCTH CyMMBI JIBYX M HECKOJBKHX 4YHCEI. 3aBUCHMOCTb
IIOTPEIIHOCT  OT mopsaka cyMmupoBaHus. llorpemmnoctn
IIPOU3BENECHUS JBYX U HECKOJIBKUX YHMCEI. AJITOPUTM BBIUUCIICHHUS
npousBeneHnsa 4yucen. [lpaBuia BbIMoSHEHUS apuMETHYECKUX
orepanuil Mpy BBIYUCICHUAX Ha KoMIbroTepe. CTaTucTudeckue
OILIEHKH norpemHocteil. [IpuMepsl oprann3anyy BEIYUCICHMI.

Tewma 2. Beruncnenune
3HaYeHUHN QYHKINH.
WNHurepnionsanus u
anIpOKCUMAIHs.

Boruucnenue 3Hauenuii nonuHoma. Cxema ['opuepa. Beiuncnenue
anemMeHTapHbIX GyHKIMA. CriocoOs! BeruuciaeHui. [lokazarenbnas,
norapupMHUUecKasi, TpPUroHOMeTprueckasi GyHKIMU. Beruucnenue
kBagpaTHoro kopHs. Ilonstue mnpubnmxeHus  GyHKIUI.
IIpumenenne anmpoxkcumanun Qynkiuit B CAIIP. Kpurepun
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HaumeHoBaHue pa3ieioB
H TEM

Conep:xanue TeMbl

OymM3ocTH GYHKIIHA. OnrtumManbHas arnmpOKCUMAITHS.
Krnaccudukanus 3a1a4 anmpoKCUMAIUNA. UHTEPHOIAINS ) YHKITUH.
3agavya JUMHENHON wuHTepnosiuuu. JIuHelHas mnoJMHOMUAIbHAS
UHTEPHOJIALUA. NHTEpIOIALMOHHBIN

MHorowieH Jlarpanka. PasgeneHHble pa3HOCTM M MX CBOMCTBA.
WHTepnonsuuonHas bopmyna HrerotoHa. CaoiicTBa
MHTEPHOJSIIMOHHBIX ~ Mozeniel. [lorpemHocts MHTEpHOIALUN.
Muorounensl  YeOblmeBa. OnrtuManbHBIA ~ BBEIOOp  y3JI0B
uHTepnosinn.  CxomumocTs  uHTepnojsuuu.  JlokanbHas
uHTepnossuu. [lpumenenne rinodanbHON U JTOKATbHON
WHTEPIIOJISILINY. WNuTepnonsuus TPUTOHOMETPUYECKUMU
nonuHoMamH. [lonsitue crutaitna. MHTEpnosauus ¢ mOMOUIbIO
crutaitHoB.  IlocTpoenne kyOuueckoro crutaiiHa. JluckpeTHas
CpenHeKBapaTH4Has annpokcumaius. CBOMCTBO CrilaKUBaHUSI.
[Tonyuyenue u penieHne HOpMaJIbHBIX ypaBHeHUH. [[pumenenune
CPEeIHEKBaIpaTUYHOMN anmpokcumanui. Hannyumias paBHomepHas
annpokcuManus. Teopema YeOnimena. Teopema Bamne-Ilycena.
NrepanmonHslii aJITOpUTM HaXO0XICHUS HaWJIyYIIETO
ABHOMEpPHOTO  MPHUOIMKEHHUS. [Ipumenenne  Hauydien
anmpoKCUMalUU. ANMPOKCHUMAIUs METOJOM DPa3joKEHUs B
crerneHHOM  psan.  Mmuorounen  Teinopa.  IlorpemHocts
MPUOIMKESHUS MHOTOUYJIEHOM Teitnopa. CX0uMOCTb.
Amnmpokcumanus GyHKIMA HECKOIbKUX NepeMeHHbIX. [locTpoenue
MMOBEPXHOCTEH M JINHUH YPOBHS (DYHKIIMH JBYX TIEPEMEHHBIX

Tema 3. YucneHunoe
muddepeHIpoBaHue U
WHTETPUPOBAHHE

[IpsiMmoe BbIuMCIIEHUE TPOU3BOAHBIX. JIeBasi, mpaBasi U LIEHTpajbHas
pa3HOCTHBIE MTPOU3BOAHBIE. OMIMOKN YHCIEHHOTO
muddepennmpoBanus. [Ipumenenne uHTepnonsuuu. YucieHHoe
uHTerpupoBanue. opmyiibl NpIMOYTroJbHUKOB, Tpaleu,
Cumriicona. OOk YMCIEHHOTO UHTEeTrpupoBaHus. Beibop mara
WHTETPUPOBAHUS

Tema 4. Merons! penieHus
CUCTEM JIMHEMHBIX
anreOpandeckux ypaBHEHUH

Knaccudukanus m xapakrepuctuku meronoB pemienus CJIAY.
[Ipsimbie metoasl. Meronsl Kpamepa, oOpatHoit matpuisl. Meroa
l'aycca (cxema eauHcTBeHHOro nenenusi). Merox [aycca ¢
BHIOOPOM TJIABHOTO J3JIeMEHTa. BreluuciieHue omnpenenuTens U
oOpaTtHOH Marpuubl MetogoM [laycca. MeToJ MPOTrOHKH.
[Torpemnoctu pemenus CJIAY. Hopmbl BEeKTOpoB M MaTpuil.
Onenka norpemHocTei. Yucno o0ycnosneHHOCTH. OLieHKa Yncaa
oOycnoBnennoctu. Mtepannonnsie metonsl pemenuss CIIAY.
Mertoa npocTbIx utepanuii (Mmerox SAkoou). Y ciaoBus CXOIUMOCTH.
Orenka uncna utepamuii. Meron 3einensi.

Tema 5. Pemenue
HEJIMHEHHBIX YPaBHEHUH C
OJIHMM HEU3BECTHBIM

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

METOJI CEKYIIHX. I'moGanbHO CXOOAITHAICS METOI.
[TocnenoBarenbHbIN MOUCK KOpHEH anreOpanyeckoro ypaBHEHHS.
Haxoxnenne koMIuiekcHbIX KopHel. O0nacTu NpUTSKEHUs
KOpHEH.

Tema 6. Pemienne cucrem
HEJIMHEHHBIX YPaBHEHUN

CymecTBoBanue, yncio u xapakrtep pemenuit CHY. Psg Teiinopa
Ui GYHKIMKA MHOTHX TMEpeMEeHHbIX. MeTon mpocToi uTeparuu.
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HaumeHoBaHue pa3ieioB
Conep:xanue TeMbl
U TeM

Meton Hrrotona. VYciaoBua cxoguMoctd Metona HrproToHa.
MomudunupoBanusiii Meroa Heiorona. I'mobanpHO cxoxsmmecs
Mojubukanuu Metoga HeroToHa.

Tema 7. MonenupoBanue OcCHOBHbBIE XapaKTEPUCTUKU CIIyd4alHbIX BeauuuH. l[loiaydeHue

CIIy4aHBIX BEJIMYHH ciaydailHeIX BequuuH Ha OBM. ['eHepaTopbl CiiydyailHBIX YHCEN.
Meron Monre-Kapno. IIpumenenne meroma Monre-Kapino mis
BBIUMCIICHUS] ONPEIECICHHBIX HHTErPAJIOB

Tema 8. [Iporpammubie bubnunorexku noamporpaMM AJisl peLICHHUS BBIYMCIUTEIbHBIX 3a/1a4.

cCpeAcTBa s VYHUBepcallbHble CUCTEMBI JJI1 aBTOMAaTU3allud MaTeMaTHUECKUX U

aBTOMaTU3alUU umkeHepHeix pacueroB MathCAD, MATLAB. Opranuzanus

BBIUUCIICHUH. cucTeM, OCHOBHbIE GyHKIMHU. [Ipumeps! penienns
BBIUHUCIUTENBHBIX 337a4 C HCIOJb30BAHUEM YHHUBEPCAIbHBIX
cucreM. CucTeMbl CUMBOJIbHBIX BBIYMCICHUN (KOMITBIOTEPHOM
anreopsl) MATLAB, Maple V, Mathematica.

3aHATHS CEMUHAPCKOI0 TUIA
(ITpakTHyeckue 3aHSATHA)

O6HII/I€ PEKOMCHAAIWU I10 IMOATOTOBKC K IMPAKTUYCCKHUM 3aHATUSAM. HpI/I IIOATOTOBKE K
paboTe BO Bpems MPOBEACHMS 3aHATHI MPAKTUYECKOrO TUMA CleAyeT OOpaTUTh BHUMAaHUE Ha
CJIEIYIOIME MOMEHTHI: Ha MPOLIECC MPEABAPUTEIILHON MOATOTOBKU, HA PabOTy BO BpPEeMs 3aHSTHS,
00paboTKy MOJNyUYEHHBIX Pe3y/lIbTaTOB, MCIPABICHUE MOMyYeHHBIX 3amedaHuid. [IpeaBapurenpHas
IIOATr0OTOBKA K y‘~I€6HOMy 3aHATHUIO TPAKTUYCCKOTO THUIIA 3AKIIIOYACTCA B U3YUCHUH TCOPECTUUCCKOI'O
MaTepuasa B OTBEICHHOE AJI CAMOCTOSITEIbHON pabOThI BpeMsi, 03HAKOMIICHHE C MHCTPYKTUBHBIMH
MaTrepuaiamMu C IeJIbI0 OCO3HAHUS 3a7a4 3aHSATHUS.

PaGota BO BpeMs MNpOBEACHUS 3aHATHS NPAKTUYCCKOTO THIIA BKIIOYACT HECKOJIbKO
MOMEHTOB: a) KOHCYJbTHUPOBAaHHE OOYYAIOIIMXCS MPENOJaBATENsIMU C IICJIbIO0 TMPEJOCTABICHUS
HcUepnbIBaONIeH  wHGOpPMAIMK,  HEOOXOMMMOW  JUISi  CAMOCTOSTEIBHOTO  BBITTOJTHCHHS
MPEAJIOKEHHBIX TIPernoaBareyeM 3aaad, 0) CaMOCTOSITEIIPHOE BBIMIOJHEHUE 3aJlaHUl COTJIACHO
0003HaYeHHOH y4eOHOIl mporpaMMon TEMaTHKH.

Tema 1. BBegeHue B BBIYHCIAUTEIbHYI0 MaTeMaTUKY. [lorpemHocTu npeacraBjieHnst Yucel
Ha KOMNbIOTEpe.

1. TlpencraBneHue WENbIX M BEUIECTBEHHBIX 4YMCEN B MaMATH KomIibioTepa ((popmaTtsl c
(UKCUPOBaHHOM M IJIaBAIOLIEH 3amsATOMN).

2. AHanu3 NOTrpeIIHoCTed OKPYIJIeHHUs NMPH apu(PMETHUECKUX omepanusx (CI0KeHUE, BBIUNTAHHUE,
YMHOKEHUE, JIEIICHUE).

3. UccnenoBanue noTepy 3HAYMMOCTH IPU BEIYUTAHUHN OJIM3KHUX YMCENT M CIOCOOBI €€ MUHUMU3AIHH.
OreHka abCOIIOTHOM M OTHOCUTEIFHOM IMOTPEITHOCTH BBIYHCICHUH HAa TPUMEPE TPOCTHIX (OPMYIL.

Tema 2. Borunciienne 3HauyeHnii pynkuuii. UHTepnonsiuus v annpokcuManus.
1. ITocTpoeHune UHTEPIOMAUOHHOTO oJAMHOMa Jlarpanka 1Mo 3aJaHHBIM TaOJIMYHBIM JaHHBIM.
2. Peanmu3zarusi KyCOYHO-JIMHEHHON M CIUTAH-MHTEPITOJISIIUH.
3. AnmpoxcuManusi SKCIEepUMEHTAIbHBIX JaHHBIX METOJOM HAaWMEHbBIIMX KBaJIpaToB (JMHEHHAas
MOJICITb).
4. CpaBHEHHE TOYHOCTH MHTEPIOJISLINY U alllIPOKCUMALMU HAa OJTHOM Habope NaHHBIX.

Tema 3. Uncnennoe nudpepeHunpoBanne 1 HHTErPUPOBAHHE
1. Yucnennoe nuddepenmpoBanue (GyHKIUU C HCIOJIB30BAHUEM Pa3HOCTHBIX (GopMyn (jeBas,
IpaBasi, LIEHTpaJIbHAas).
2. Peanmm3zamisi METOIOB YHCICHHOTO HHTETPHUPOBAHUS: TIPSIMOYTOJIbHUKOB, TPATICITHIA.
3. Ilpumenenune Gpopmynsl CUMIICOHA U1l BBIYUCICHHSI ONPEAEIEHHBIX HHTETPAJIOB.
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4. OueHKa MOTrpelHOCTH YUCIEHHOTO HHTETPUPOBAHMSI U BHIOOP ONTHUMAJILHOTO I11ara.

Tema 4. MeToabl pelieHUsI CUCTEM JIMHEHHbBIX aJredpanvyeckux ypaBHeHU
. Pemmenne CJIAY metonom [Maycca (¢ BEIOOPOM TJIaBHOTO JIEMEHTA).
. Peanuzanus merona npocteix utepauuii (FIkobu) Ass pereHus: CUCTEM.
. [Ipumenenue mMeToa 3eierns U CpaBHEHUE €T0 CXOAUMOCTH ¢ METOIOM SIkoOu.
. AHanu3 00ycI0BIEHHOCTH MaTPUILl U YCTOMYUBOCTH PEIICHUH.

A OWOWN -

Tema 5. PemieHne HeJIMHEHHBIX YPABHEHHU C OJTHUM HEU3BECTHBIM
. JIokanuzanus KOpHEeH HeTMHEHHOTO YypaBHEHUS rpaMueCKUM U aHAIUTUYECKUM METOJaMH.
. Peanu3zanus MeTo/1a MOJIOBUHHOTO JieeHus (OMCEeKINN).
. [Ipumenenue metona HproToHA (KacaTeNbHBIX) U @HATIU3 €r0 CXOAUMOCTH.
. CpaBHenue 3(h(heKTHBHOCTH UTEPALIMOHHBIX METOJIOB HAa TECTOBBIX YPAaBHEHHSIX.

A WDN R

Tema 6. Pemienne cucrem HeJJMHEHHBIX YPaBHEHHUI
. JIokanmu3anus pelmeHuil CHCTEMbI HEJTMHEMHBIX YPAaBHEHUH € ABYMs IIEPEMEHHBIMHU.
. Peanu3zanust MeTo1a MpOCTHIX UTEPALUI U1l CUCTEM HEJIMHEWHBIX YPABHEHHUIA.
. Ilpumenenne merona HeroTOHA JUIst CUCTEM (C BBIUMCIIEHUEM IKOOMaHa).
. AHanu3 cX0MMOCTH U BbIOOP Ha4aJIbHOTO MPUOIIMKEHUSI.

B WO —

Tema 7. MoaempoBaHue C1y4ailHbIX BeJTHYHH
1. I'eneparus nocieaoBaTeIbHOCTEH MICeBAOCTyYaiiHbIX YKcen (paBHOMEPHOE paclpesieeHue).
2. MogenupoBaHue ciay4yailHbIX BEJIMYMH C HOPMaJbHBIM pacnpeneneHueMm (Meron bokca—
Mroiepa).
3. MopenupoBaHue JIUCKPETHBIX CIyYallHBIX BeMWYMH (OMHOMHAIBHOE, ITyaCCOHOBCKOE
pacripesieneHus).
4. TIpoBepka KadyecTBa reHEPATOPOB € MTOMOIIBIO TUCTOIPAMM M KPUTEPUEB COTIIacHsl (BU3YaJIbHO).

Tema 8. IIporpaMmmHbIe cpecTBa 1JIsl ABTOMATH3AIUH BbIYHCIEHUIA.
1. OcuHoBsl paboTsl B cpene Python (NumPy, Matplotlib) nns uncnennsix pacuéros.
2. Peanmzanusi 4uCIIEHHOTO HHTETPUPOBAHUS U PEIICHUS YpaBHEHHH ¢ ToMoIIbio SciPy.
3. ABTOMaTH3aNMs NOCTPOCHUS HHTEPIOISIMOHHBIX U allIPOKCUMALIMOHHBIX MOJeNeH.
4. Co3nanne MOIYJIBHOM MTPOrpaMMBI JUTsl PEIICHHs TUTIOBBIX 3371ad BBIYHCIUTEIHHON MaTEMAaTHKH.

Pa3nes 5. YueOHo-MeToqMYecKOe obecniedeHHEe CAMOCTOSATEIbHOI padoThl
00y4arommxcs Mo JMCHHILIMHE

Hapsiny ¢ ureHueM nekuuii ¥ MpOBEIEHHMEM MPAKTUYECKUX 3aHATUN HEOTHbEMJIEMBIM
3JIEMEHTOM Yy4eOHOTro mpolecca SBISETCS camocmosmenvhas paboma. llpu camMoCTOATENbHON
paboTe IOCTUTraeTCsl KOHKPETHOE YCBOCHHME Y4eOHOrO Marepuana, pa3BUBAIOTCS TEOPETUYECKHE
CIIOCOOHOCTH, CTOJIb Ba)KHBIE JJIS1 YCIIEUTHOM MMOATOTOBKH U 3aIUTHI BBITYCKHOM paboThl OakanaBpa.
®opMBbI caMOCTOSATENBHON pabOThI, 00y4yaeMbIX MOTYT OBITH pa3HOOOpa3zHbIMH. CamMocCTOsITeNbHAs
pa0oTa BKIJIIOUAaeT: U3ydeHHE JTUTEepaTyphl, BEO-peCypCcoB, OLIEHKY, OOCYX/IEHUE U PEeLIEH3UPOBaHHE
nyOJIMKYyEeMbIX CTaTel; OTBEThl Ha KOHTPOJbHBIE BOIPOCHI, PEHICHHE 3a/ay; CaMOTECTUPOBAHUE.
BeinonHnenue Bcex BUJOB CaMOCTOSATEILHOM pabOThI YBS3bIBAECTCS C U3YUEHHUEM KOHKPETHBIX TEM.

Tunosble 3a7aHusl ISl CAMOCTOSATEIbHON, PEICTABIECHbI B (POH/E OLIEHOUYHBIX CPEICTB MO
JUCLIUIUINHE.

5.1. UuauBuaya bHbIE 3aJaHUs J1JI51 KYPCOBBIX padoT
KprOBaSI pa60Ta IIO3BOJISICT BBIIBUTH CTCIICHDb BJIAJACHUS 0a30BBIMU S3HAaHUAMU, YMCHUAMHA
HEOOXOMUMBIMU JUIsI OOYYEeHHs, U ONPENCNIUTh YypPOBEHb BIAJCHUS HOBBIM MaTepUATIOM.
Pexomenpamnuu mo moaroToBke, opOPMIICHUIO M 3alUTE KYPCOBOM pabOThI (KYpCOBOTO MPOEKTA),
MPEeyCMOTPEHHON yUueOHBIM IIJIAHOM, U3JI0KEeHBI B METOIMYECKIX YKa3aHUSX [0 COOTBETCTBYIOMIEH
JUCIUATIIINHE.



5.1.1. IlpumMepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
Kypcosas paboma ne npedycmompena yuebHbiM NIAHOM.

Pa3znes 6. OueHouHbie 1 MeTOAMYECKHE MATEPHAJIBI 110 00Pa30BaTEILHON NPOrpaMmme
(hoH1 OLIEHOYHBIX CPEACTB) AJIsl MPOBEJIEHU TEKYIIero KOHTPOJIS yCIIeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTaAlluU

B mpomecce ocBoeHHss yueOHOW AMCHUIUIMHBI JJIsi OIEHUBAHUS CHOPMHUPOBAHHOCTH
TpeOyeMbIX KOMIIETEHLUH UCIOIb3YIOTCS OLIEHOUHbIE MaTepualbl ((DOHIBI OLIEHOUYHBIX CPECTB).
TunoBble TECTOBBIE 3a/1aHUS, TUIIOBbIE TPAKTUYECKHUE 3aJaHHsl, TUTIOBBIC 3a/1aHUS Il KOHTPOJIbHBIX
paboT 1 MaTepuaibl s TMarHOCTUYECKO paboThI pecTaBiieHbl B (POH/IE OIICHOYHBIX CPEACTB 0
mucuumuHe.  [IpomexxyTrounas arrecrauus mHpoBoauTcss B (opme 3auera/ 3auera C
OIICHKOI/7K3aMeHa.

6.1. MaTepHaJ’lbI AJIA OHCHKHU pe3yjJabTaToB HpOMe)KyTO‘{HOi/i aTrTeCTaliumn

Ilepeyenb BOpoCoOB VI NOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)
1. OcHOBHBIE 3a71a41 U COAEPKAHUE BBIYMCINUTEIBHON MAaTEMATHUKH.
2. AOcomoTHasT W OTHOCHTENbHAs MOTPEHIHOCTH; WX OICHKAa W PacHpOCTPaHEHUE IPHU
apu(pMETHUYECKUX ONEepaLUsiX.
3. [IpencraBnenue 1enbIX U BEMIECTBEHHBIX yucen B KomnbloTepe; cranaapt IEEE 754.
4. OcHOBHBIE UCTOYHUKHU NIOTPEIIHOCTEN IIPU YMCIEHHBIX BBIUMCIEHUAX HA OBM.
5. IloTeps 3HAYMMOCTH U CIIOCOOBI €€ MUHUMH3ALUHU B BBIYUCIIUTEIbHBIX aJITOPUTMAX.
6. MaTepnionsauuoHHbli noauHoM Jlarpanka: mocTpoeHue 1 CBOMCTBA.
7. Kycouno-nuHelHas U CIUIaH-UHTEPIOJISIHS: OCOOCHHOCTH TIPUMEHEHUSI.
8. MeTo1 HauMEHbBIIUX KBAJPATOB IS JIMHEHHOM anmpoKCuMaluy TaOIMYHbIX JaHHBIX.
9. ®opMyITBI YHCICHHOTO UG HEPEHITMPOBAHNS HA OCHOBE KOHEYHBIX Pa3HOCTEH.
10. MeToab!l YHCIEHHOIO HHTETPUPOBAHUS: IPSIMOYTOJIBHUKOB, Tpaneunid, CUMIICOHA.
11. OueHka morpenHoCcT! KBaAPaTypHbIX GOPMYIT U BBIOOD IIara HHTETPUPOBAHUS.
12. IIpsiMble METO/IbI PELICHUS CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHui: meron I'aycca.
13. Urepanmonnsie metoabl pemieanst CJIAY: metonsr Akodu u 3elinerns, yCIoBUs CXOAMMOCTH.
14. OGyCIOBIEHHOCTh CHCTEM JIMHEMHBIX YPABHEHUH U €€ BIUSHHE HAa TOUHOCTh PEIICHUS.
15. Jlokanu3zanus KOpHEH HEIMHEHHBIX YpaBHEHUI: rpaguueckre  aHAIMTUYECKUE METO/IBI.
16. MeTo1 OJIOBUHHOTO JiesieHus! (OMCEeKINN) [T PeLIeHNs HEIMHEHHbBIX YPaBHEHUH.
17. Merox HproTOHa (KacaTenbHBIX): aITOPUTM, CKOPOCTh CXOAUMOCTH, YCIIOBUSI IPUMEHUMOCTH.
18. Monudukanuu Metosa HeloToOHA: METOA CEKYIIUX U XOP/.
19. Pemienue cucreM HEIMHEWHBIX ypaBHEHUH MeTo0M HbI0OTOHA C HCII0/Ib30BaHUEM SIKOOHaHA.
20. I'enepanus rnceBaocaydaiHbIX YACEN ¢ PABHOMEPHBIM PAaCIpEACICHUEM.
21. Metoasl MOJIETMPOBAHUS CIyYalHBIX BEJIMYUH C 33/1aHHBIM 3aKOHOM pacIlpeieeHusl.
22. Ilpumenenune meroga MonTe-Kapio i 4uCI€eHHOTO MUHTErpUPOBAaHMSL.
23. OcCHOBHbIE NPHUHLMIBI TOCTPOCHUS YCTOMYMBBIX M A(Q(QEKTUBHBIX BBIYUCIUTEIBHBIX
JITOPUTMOB.
24. CpaBHHUTENBHBIA aHAJIH3 TOYHOCTH, YCTOWYMBOCTH M BBIYUCIUTEILHON CJIOXKHOCTH YHACICHHBIX
METOJOB.
25. MHuorounensl YeObI11€Ba U UX MPUMEHEHHE 11 MUHUMHU3ALUK TOTPEITHOCTA WHTEPIIOJISIINY.
26. YucnenHoe pemenue 3agaun Ko J11st 0ObIKHOBEHHBIX JU(PepeHINaTbHbIX YPAaBHEHHH: METOT
Diiniepa u ero Moau(pUKaIUH.
27. Meton Pynre—KyTTbl 4eTBEPTOro MmopsiKa TOUHOCTHU: AITOPUTM M 001aCTh TPUMEHEHUSI.
28. IlpuHuun BiIoXeHHBIX GpopMmyi PyHre u ornjeHka norpemHocty yuciaeHHoro pemenus O/Y.
29. Pa3HOCTHBIE CXEMBI JJI PELIEHUS KPAEBBIX 3a]1a4: MOHATHE alIIPOKCUMAILIUM, YCTOMYUBOCTH U
CXOJUMOCTH.
30. Metox mpocToi uTepanuu Uil HEJIMHEWHBIX YpPaBHEHMH: YCIIOBUS CXOJUMOCTH U CKOPOCTh
CXOJUMOCTH.



31. Hcnonb3oBaHue aBTOMAaTHYECKOTO AU(PPEpeHIUpPOBaHNS B COBPEMEHHBIX BBIUMCIMTEIbHBIX
CUCTEMaXx.

32. TlpobGnema karacTpopUUYECKONH OTMEHBI TMPHU BBIYUTAHWM OJU3KUX YHCEI M CIOCOOBI €&
MIPEOJI0JICHHUS.

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

34. UucneHHble METObI PELICHUS YPAaBHEHHM B YaCTHBIX IMPOU3BOIHBIXK: 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 MPEIeTbHON TOUHOCTH BBIUUCICHUN Ha KOMITBIOTEPE.

38. [lpumenenue criaitHoB B KoMIbroTepHOU rpaduke 1 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 3HAHW YYUTHIBACTCS YPOBEHb CPOPMHUPOBAHHOCTH KOMITETCHIIMA:
1. YpoBeHb YCBOEHHUS TEOPETUUECKUX MOJONKEHUN AUCHUILUIMHBI, MPAaBUIBHOCTH (HOPMYIUPOBKU
OCHOBHBIX IIOHSTHUH U 3aKOHOMEPHOCTEM.
2. YpoBeHb 3HaHUS (PaKTUYECKOI0 MaTepuaja B 00beMe IPOrpaMMal.
3. Jloruka, CTpyKTypa U IpaMOTHOCTb M3JI0KEHHS 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 TMPOYHOE YCBOEHUE 3HAHUU
MIPOrpaMMHOTO MaTepHaia;
- HCUEPIBIBAIOIIE, IOCJIEOBATEIBLHO, TPAaMOTHO W JIOTUYECKU
CTPOMHO U3JIOKHUTh TCOPETUUCCKUI MaTepHa,
- MPABWJIBHO (HOPMYIUPOBATH OMPECICHUS;
- 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 MTOHSATUH;
- IOCTaTOYHO IOCJIEI0BATEIbHO, TPAMOTHO M JIOTHYECKH CTPOITHO
u3JaraTh MaTepHail;
- MPOJACMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JTUTEPATYPE;
- yMeThb cJenarh JIOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI TIO
W3JIaraeMoMy MaTepuany.
Y 10BAETBOPUTETHHO OOyyaromuiicst TOJKeH:
- MPOJAEMOHCTPUPOBATH O0IIee 3HAHNE U3y4aeMOT0 MaTepuraa;
- IOKa3aTh 0011Iee BlIaJIeHIE MOHSITUWHBIM anmnapaToM JUCIUILTAHEL,
- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU M31araeéMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO pPEKOMEHIYyEeMYI0 MporpaMMoi 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 CTPOWTH OTBET B COOTBETCTBHH CO CTPYKTYPOH
U3J1araéMoro BOIpoca;

- HEYMEHHE JIeJIaTh BBIBOJIBI 10 M3JIaTaeMOMY MaTepHay.

IIlkaj1a oneHUBaHUs HA 3a4eTe

Onenka Kputepun BbICcTaBJIeHUSI OLICHKHU

OOyyaronuiicst 10JKEH: YMETh CTPOUTHh OTBET B COOTBETCTBUU CO
CTPYKTYpOM H3J1araeMoro BoIpoca; poeMOHCTPUPOBATH IPOYHOE,
JIOCTaTOYHO IOJIHOE YCBOEHUE 3HAHUK IPOrPAMMHOr0 MaTepHuaa;
IIPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX TOHATHII;
«3ayTeHO» IpaBWIbHO  (OPMYIHpPOBATh OMPEICNICHUs; TOCIIEeI0BATENIbHO,
rPAMOTHO M JIOTMYECKHM CTPOMHO W3JI0KUTh TEOPETHYECKUHI
MaTepua; MIPoJEMOHCTPUPOBATH YMEHHSI CAMOCTOSITENIbHOM paboThI
C IUTEPATypOii; yMETh CIENIAaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOIBI
110 U3J1araéMOMY MaTepHaly.

OOyuarmuiicss JAEeMOHCTPUPYET: HE3HAHWE 3HAYUTEIHHOM YacTu
MIPOrpaMMHOI0 MaTepuasia; He BJaJIeHHE NOHATHUIHBIM anmnapaToM
JVCIUTUTMHBL, CYIIECTBEHHBIC OMIMOKU TPU HM3JIOKEHHH Y4eOHOTO
Marepuana; HEyMEHUE CTPOUTb OTBET B COOTBETCTBHHM CO
CTPYKTYpOH H3JIaraéMoro BOIIpOca; HEYMEHUE JieJaTh BBIBOJIbI 110
M3JIaraeMoMy Matepuainy.

«He 3auteno»

MeToanyeckue MaTepuasbl, onpeaesomue Npoueaypy OueHUBAHUS c(POPMHPOBAHHBIX
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 Y4YeOHOM U3JaHUU WIU
IpernojaBaTesieM.

VYMeHus, Kak NpaBuio, (OpMHUPYIOTCS Ha 3aHATUAX CEMMHApPCKOro TumHa. 3ajaHus,
HalpaBJICHHbIE Ha OLIEHKY YMEHHUH, B 3HAUUTEIbHOW CTENEHM TpeOyloT OT OO0y4arouierocs
MPOSIBJIICHUSI CTEPEOTUITHOCTH MBIIUIEHUS, T.€. CIIOCOOHOCTH BBINOJIHUTH PaboTy MO obpasuam, ¢
KOTOpPBIMM OH paboTan B mporecce oOydenus. [IpenogaBarens ke OlleHUBAET CBOEBPEMEHHOCTh U
IIPaBUWJIBHOCTD BBIITOJIHEHUS 3aJaHUS.

Haegviku MOXHO TPaKTOBAaTh KaK aBTOMAaTU3UPOBAHHbIE YMEHUS, pa3BUTHIE U 3aKPEIJICHHbIE
OCO3HAaHHBIM CaMOCTOATENbHBIM TpyAoM. HaBblkM (QOpPMUPYIOTCS MNpPH  CaMOCTOSITEIbHOM
BBITIOJTHEHUH 00yUYaIOLUMUCS TPAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUH, MOJECIHUPYIOIINX PEILIEHUE UM
MIPOM3BO/ICTBEHHBIX M COLIMOKYIBTYPHBIX 3a/1a4 B COOTBETCTBYIOIIEH 00JacTH MpodecCHOHATbHON
NeSITeIbHOCTH, KaK MPaBUJIO, IIPU BBHIOJHEHUH JOMAIIHUX 3aJjaHHi, KypCOBBIX MPOEKTOB (padoT),
HAy4YHO-MCCIIEIOBATENbCKUX PA0OT, MPOXOXKACHUN NMPAKTHK, MPU paboTe WHAMBHIYaTbHO WU B
coCTaBe IpyMNIbl U T.1.

Yemmuwuit onpoc — 310 npouieypa, opraHu30BaHHasI Kak crieliaibHas Oecea npenojaBaress
c rpynnoi oOyyaromuxcst ((QpOHTaIbHBI OMNPOC) WIM C OTAEIbHBIMU OOYyYarOIIMMUCS
(MHIUBHUyaJbHBIH OMPOC) C LENbI0 OLIEHKUM C(HPOPMUPOBAHHOCTH Yy HUX OCHOBHBIX HOHATHH M
YCBOEHHUSI yUeOHOr0 MaTepHasa. Y CTHBIM OIPOC MOXKET UCIIOJIb30BAaThCs KaK BUJ KOHTPOJIS U METO/T
OLIEHUBaHMUs (POPMUPYEMBIX KOMIIETEHIUH (Kak M KadecTBa UX (POPMUPOBAHMS) B paMKaX CaMbIX
pa3HbIX (OpM KOHTPOJISI, TAKUX KakK: cobeceJoBaHNe, KOJJIOKBUYM, 3a4eT, 9K3aMeH M0 AUCIUILINHE.
Yerubiii onpoc (YO) 1mo3BoJisieT OLEHUTh 3HAHHUS U KPYro30p 00Yy4aromerocsi, yMeHue JIOTHYECKU
MIOCTPOUTH OTBET, BJIAJCHHE MOHOJIOTMYECKON peubl0 M WHbIE KOMMYHUKATHBHbIE HaBbIKU. YO
obmagaer OONBIIMMH  BO3MOXKHOCTSIMH ~ BOCIIUTATEIBHOIO  BO3JEHCTBHS  IPENojaBaTels.
Bocnurarensnas ¢yHkius YO uMeeT psJl BaXHBIX aClEKTOB: MPO(ECCHOHATBHO-3TUYECKUN U
HPABCTBEHHBIN AaCHEKThl, TUAAKTUYECKMH (CHCTeMaTH3alUsl MaTepuana IMpH OTBeTe, JydIlee
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3allOMMHAHUE MaTepHaja MpU UHTEUIEKTYyadbHONM KOHLEHTPAIMM), SMOLMOHAIBHBIN (pafocTh OT
YCIICHIHOTO MPOXO0KIAeHUs codecenoBanus) u ap. OOyuatomas GyHkus YO COCTOUT B BBISIBICHUN
JeTaned, KOTOpble MO0 KAaKMM-TO IPUYMHAM OKa3aJuCh HENOCTATOYHO OCMBICICHHBIMH B XOJIE
y4eOHBIX 3aHATHH U TPU MOATOTOBKE K 3a4€Ty Win dKk3aMeny. YO o0nagaeT Takke MOTUBUPYIOLICH
GyHKLIMEH: MPaBUIBHO OPraHU30BaHHbIE COOECeOBaHUE, KOJUIOKBUYM, 3a4éT M 3K3aMEH MOTYT
CTUMYJIMPOBATh YUEOHYIO AESTEIbHOCTD CTYEHTA, €0 y4acTHE B HAYYHOM padoTe.

Tecmut sBIAOTCS TpocTeimeld GopmMoil KOHTPOJIS, HAITPaBICHHOW HAa TIPOBEPKY BIIAJICHUS
TEPMUHOJIOTHYECKUM  almapaToM, COBPEMEHHBIMH HH(POPMALMOHHBIMU TEXHOJOTUSAMH U
KOHKPETHBIMU 3HAaHUSAMM B OOJIACTH (PYyHAAMEHTAJIBHBIX M MPUKIATHBIX JAUCHMILIMH. TecT MOXET
IIPEJOCTABIATE BO3MOKHOCTh BbIOOpa M3 IEPEeyHs OTBETOB (OJMH WJIM HECKOJBKO IPaBUIIbHBIX
OTBETOB).

Cemunapckue 3anamus. OCHOBHOE Ha3HAYCHHUE CEMUHAPCKUX 3aHATHH MO AUCLUIUIMHE —
obecnieunTh TIyOOKOE YCBOGHHE OOYYAOIIMMHCS MATepUATOB JICKIWHA, NPUBHUBATH HABBIKU
CaMOCTOSITENIbHON pabOThI C IUTEPATYpOil, BOCIIUTHIBATE YMEHUE HAXOAUTh ONTUMAJIbHBIE PEIICHUS
B YCIOBUSIX HW3MEHSIOMIMXCS OTHOWICHWH, (OPMHUPOBATH COBpPEMEHHOE MpPO(hecCHOHATBEHOE
MbllUIEHHE o0ydaromuxcsa. Ha ceMMHapcKuX 3aHATUAX NpernojaBarelb MPOBEPSET BBITOJHEHHE
CaMOCTOATENIbHBIX 3aJaHUil M Kad4eCTBO YCBOCHUs 3HAHUM, YMEHMUH, OIPENEISIET YpPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH.

Pasznen 7. Meroguveckue yKazaHus sl 00y4AOIIUXCS 110 OCHOBAHMIO AHCHMILINHBI

OcBoenue oOydaromMcs y4eOHOW TUCHMIUIMHBI TMPEIIoJiaraeT W3ydeHHe MaTepHalioB
JUCHUILTMHBI HA ayAUTOPHBIX 3aHATHSIX U B XOA€ CAMOCTOATEIbHONU pabOThl. AyIUTOPHBIC 3aHATHUS
MPOXOJAT B (opMe JEeKUUH, CEMUHApOB W IpakTuyeckux 3aHATui. CamocrosiTenbHas paborta
BKJIIOUYAET pa3HOOOPa3HbIi KOMILJIEKC BUAOB U (hOpM pabOThI O0yUYaAIOLTUXCS.

s ycremHoro OCBOEHHs y4eOHOW AMCLMIUIMHBI M JOCTHXKEHHUS IOCTAaBJICHHBIX Lesel
HE0oOXOMMO BHHMATEIbHO O3HAKOMUTHCSA C Hacrosmied pabodell mporpamMmbl  y4eOHOM
mucuumnHel. Criegyer oOpaTuTh BHUMAHHUE HA CIIMCOK OCHOBHOMW U JIOTIOJIHUTEIBHON JIUTEPATYPHI,
KOTOpasi MMeeTCs B JJIEKTPOHHOW OMOIMOTEeYHOW cucreMe YHuUBepcurera. JTa uHGOpManus
HeoOXoIuMa JIJIsi CAMOCTOSITEIILHON pabOThI 00YJarOIIErocs.

[Ipy MOArOTOBKE K AyAMTOPHBIM 3aHATHUAM HEOOXOAWMO MOMHHUTH OCOOCHHOCTH KaXKIOU
(bOpMBI €T0 MPOBEACHUS.

[ToaroToBka k yueOHOMY 3aHATHIO JEKIMOHHOTO TUMa. C 1enbio 00ecrneyeHns yCIemHoro
oOyueHusi 00ydaroImuics JTOJKEH TOTOBUTHCS K JIEKLIMH, MOCKOJBKY OHa SIBJISETCS Ba)KHEWUIIEeH
¢dbopmoii opranuzanun yueOHOro mporecca, oCKoJIbKY: 3HAKOMUT C HOBBIM YU€OHBIM MaTepUaloM;
pazbscHSAET yueOHbIE 3JIEMEHTHI, TPYJAHBIE /ISl IOHUMAHUS; CUCTEMATU3UPYET yUeOHBIH MaTepHall;
OpPHEHTHUPYET B y4eOHOM Ipoliecce.

C 3T0i1 11e51b10: BHUMATENIBHO MPOYNUTANTE MaTepua Npeablyiel JIEKIHU; 03HAKOMbTEChH 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 BONPOCHI, KOTOPBIE BBl 3aJagUTe JIEKTOPY Ha JIEKIUH [0 MaTepuaily
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 BIIAJIEETE 110 JTaHHOMY BOIIPOCY

[TpenBapuTenbHas MOJArOTOBKA K y4eOHOMY 3aHSATHIO CEMHHAPCKOIO THIIA 3aKIIOYaeTcs B
M3YYEHUH TEOPETUYECKOr0 MaTepHuaja B OTBEJEHHOE Uil CaMOCTOSITeNbHOM padoThl Bpems,
03HaKOMJIEHHE C MHCTPYKTUBHBIMU MaTepUajIaMHM € LENbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrositennbHass pabota. st Oonee yrimyOiaeHHOTO WM3YyYCHHs] TEMbl 3aJaHus IS
CaMOCTOSITENTbHONW pabOThl PEKOMEHIYETCsl BHIMOIHATH MapajulebHO C U3YYEHHUEM JaHHOW TEMBI.
[Ipu BBIMOJSIHEHUY 3aIaHUH TTO0 BO3MOKHOCTH MCIIOJIB3YHTE HATJISAIHOE MPEICTABICHUE MaTepHaia.

IlonrotoBka kK 3auery, ok3ameHy. K 3auery, »5K3aMeHy HEOOXOJUMO T'OTOBHUTCH
L[E€JICHANIPaBJICHHO, PETYJISIPHO, CUCTEMATHUYECKH M C TEepBbIX JHEH o0OydeHus ™o JaHHON
mucuuiuiHe. TIombITKM OCBOMTH Y4EOHYIO IUCHMIUIMHY B TEpPHOJ 3a4eTHO-3K3aMEHAIMOHHOU
CEeCCHM, KaK MPaBUJIO, IPUHOCAT HE CIUIIKOM yJIOBJIETBOPUTEIbHBIE pe3ynbTathl. [Ipu moaroroBke
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K 3adeTy oOpaTUTe BHUMAaHHME Ha 3alIUTY MPAaKTHUECKUX 33JaHU Ha OCHOBE TEOPETHUYECKOTO
Matepuana. [Ipu moAroToBke K SK3aMEHY IO TEOPETHUYECKON YacTH BBIACIUTE B BOIPOCE TIaBHOE,
CyIIECTBEHHOE (TIOHATHS, TNpHU3HAKM, KiIaccuPuKanmud W Tp.), TMPUBEAUTE TPUMEPHI,
WUTIOCTPUPYIOIINE TEOPETUICCKHIE ITOJIOKCHHSI.

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

Ocnosnas rumepamypa
1. BeruncnurensHas MmareMaruka: yaeonoe nmocooue / 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. — 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 // Uudposoii obOpaszoBarensHbiii pecypc IPR  SMART: [caiit]. — URL:

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

3. BosipmimaoB, M. T'. [lpuknamaeie 3aqa4d BBIYMCIUTEIBHON MAaTEMAaTHKH M MEXAHHKH:
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 TeXHOIOTHYecKkui 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. BeraucinutenbHbIe METOIBI aHAIM3a M IMHEHHOH anreOphl. B 2 yacTsx.
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: anexrponnslii // LHudposoit oOpasoBarenbhsiii pecypc IPR SMART:
[cariT]. — URL.: https://www.iprbookshop.ru/93807.html

3. Tutos, A. H. Pemenue 3a1a4 nuHEHHOHN anreOphl U MPUKIAIHON MaTeMaTHkH B Python.
PaGora ¢ 6ubnmorekoit SciPy: yuebno-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-TEXHUYECKOMN 0a30i1, COOTBETCTBYIOIIEH

JEeUCTBYIOIUM TPOTUBONOXKAPHBIM IpaBUIaM U HOpMaM M 0oOecneuuBarollel MpOBEACHUE BCeX
BUJOB JIUCUUIUIMHAPDHOW U MEXKIUCLUIUIMHAPHON TOJrOTOBKHM, MPAKTUYECKOM W HAy4YHO-
HCCIIeI0BATEIbCKON paboT 00yJaromuxcs, NPeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.
[TomemieHus: TpeaCTaBISIIOT cO0OM ydeOHBbIE ayIUTOPUU Ui TMPOBENEHUs Y4eOHBIX 3aHATHH,
MPEeyCMOTPEHHBIX MpOorpamMMoii OakajaBpuarta, OCHAIllEHHble 00OpYIOBaHHEM W TEXHUYECKHUMHU
CpeacTBaMH OOYYEHHs, COCTaB KOTOPBIX OIpeaenseTcss B pabouux mporpamMmax JUCLMILIUH
(Monymneit).

B VHuBepcurere umeroTcs crienuaiu3upoBaHHbIE ayTUTOPUU JJIsl TIPOBEACHUS 3aHITUN 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 HMH(OpMaMoHHO-oOpa3oBarenbHas cpena «l1C: YHUBEpCHUTET» HOroBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)
3. llporpammer anst OBM. Cucrema nucranimonnoro ooyuenus «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 cornamenue Ne J1-5479/6 o mpononranuu morosopa go 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 ompexensieTcsi B pabouux MporpaMmax AMCHUILIMH (MOAYJeH) U TOMJISKUT OOHOBIICHUIO
IIpU HEOOXOIUMOCTH).

ITepeyeHn JHIEH3HOHHOTO MPOrPAMMHOIO 00eceYeH s, B TOM YHCJIe 0T€YeCTBEHHOI0
NMPOM3BOICTBA:
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. OOyuwaroummcst  obecrieyeH  Jgoctyn  (yHal€HHbIM  JIOCTYI) K  COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX U UHGOPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
OTIpe/IeIIIeTCS B pabOUnX MpOrpaMMax JUCIHILTUH (MOIYJICH) U OOHOBIISICTCS IPH HEOOXOIMMOCTH,
HO HE pPeke OJTHOTO pa3 B TO/I.

IlepeyeHb coBpeMeHHBIX MPOGeCCHOHATBHBIX 023 JTAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX
cucTeM:

1. Undopmanmonno-norckoBas cucrema «Koncynbrant Ilmoc» - [oroBop NeMU-BUII-79717-

56/2022 (6eccpouHo)

2. DnekTpoHHO-OuONMHoTeuHas cuctema IPRsmart nunensuonssiit moroop ot 01.09.2024 r.

Nel1652/24C (cpox nmeiictBus mo 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas snextponHas 6ubimoreka eLIBRARY muuensuonnsiii forosop SCIENC INDEX Ne

SIO -3079/2026 ot 30.01.2026 t. (cpok neiictBus 10 29.01.2027T.) https://elibrary.ru

8.1.4. OOyuaromuecs wu3 uyucia uHBaIUAOB U Jul ¢ OB3 obecrneueHbl 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (popMax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBSI.

Pa3nen 9. MarepuajibHO-TeXHHYECKOE 00ecnieyeHne 00pPa30BaTeIbHOTO MpoIecca

VYyeOnast aynutopus s nposefeHust | OOopynoBaHue: CHelHaTu3upoBaHHas Mebenb (mebenb

3aHATHUH JEKIIMOHHOTO TUIIA, 3aHATUN | ayUTOpHAas (CTOJIBI, CTYJIbA, I0CKa ayIMTOPHAs HAaBECHas),

CEMHUHAPCKOTO THTIA, TPYTIIOBBIX H CTOJI TIPETIO/IaBATEIISL, CTYJI IIPETIOIaBATEIIS.

WH/IMBUYAIbHBIX KOHCYJbTAIIUH, TexHuueckue cpesicTBa 00yUYeHHUs: IePCOHATbHBIN

TEKYLIEro KOHTPOIS U KOMITBIOTEP; MYJIbTUMEIUIHOE 000pyI0BaHue (TIPOSKTOP,

IPOMEKYTOUHOM aTTeCTallH 9KpPaH).

[Tomenienue s caMOCTOATENBHOM CrneunanusupoBaHHas MeOenb (CTObI, CTYINbS),

paboThI NEePCOHATbHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO
MOJKITIOUEHUS K ceTH «HTepHeT» 1 obecredeHnemM
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JIOCTYyTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEpCUTETA
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