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IMporpamma pucuuuinss! "Crierpmanbhblie riaBbl Matemaruki'; 09.04.02 "MHpOopMaOHHBIE CHCTEMBI U TEXHOIOTUH'.

Conep:xkaHue

1. TlepeueHs IAHUPYEMBIX PE3YIIHTATOB O0YUCHHS 110 UCIUILTIHE (MOJIYITIO), COOTHECCHHBIX C IUTAHUPYEMBIMHU PE3YIbTaTaMU
ocsoenusa OIIOITI BO

2. Mecro mucturmuinael (Moayis) B ctpykrype OITOIT BO

3. O0BbeM AUCIMILTHHBI (MOJIYIIS) B 3a4ETHBIX SAMHHIAX C YKa3aHHEM KOJIMYECTBA YACOB, BBIICJICHHBIX HA KOHTAKTHYIO PabOTy
00yJaronmxcs ¢ nmpernoaaBareieM (10 BHIaM yIeOHBIX 3aHATHIT) U Ha CAMOCTOSTEIIBHYIO paboTy 00yJaroIuxcs

4. ConmepxaHue JUCITUIDTHHBI (MOIYIISA), CTPYKTYPUPOBAHHOE IO TeMaM (pa3jieiiaM) ¢ YKa3aHHEM OTBEIACHHOTO Ha HUX
KOJIMYECTBA aKaJEMUYCCKUX YaCOB M BUIOB YICOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHICCKUH IUIaH KOHTAaKTHOW U CAMOCTOSITEITHHON PaOOTHI MO JUCITUILTHHE (MOITYITIO)

4.2. ConeprkaHue TUCIUILTAHBI (MOLYJIs)

5. [TepedeHb y4eOHO-METOTUIECKOTO 00SCIICUEHHS JUTSI CAMOCTOSATEIILHOM Pa0OTHI 00YJAIOIIHXCS TI0 TUCIIUILIHHE (MOIYITIO)
6. @OHT OIICHOYHBIX CPECTB MO TUCIUTLTUHE (MOIYITIO)

7. TlepeueHb JTUTEPATYPHI, HEOOXOIUMOM ISt OCBOEHHS TUCIMILTHHBI (MOJTYJIST)

8. IlepeueHs pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "MHTepHeT", HeOOXOIMMBIX /IS OCBOCHUSI AUCHUTIINHBI
(MomyJ1st)
9. Meronuueckue yka3aHus JUisi 00YJaroIMXCsl 10 OCBOSHHIO TUCIIUTIIMHBI (MOJTYJIs)

10. ITepeuenp nH(OPMAIIMOHHBIX TEXHOIOTHH, HCIIOIB3YEMBIX MIPU OCYIIECTBICHUH 00pa30BaTENbHOro Mpolecca 1o
JMCIUTUTMHE (MOJIYITIO), BKIIFOYAs IepedeHb MPOrpaMMHOro obecriedeH st 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (IIPH
HEO0OXOJIMMOCTH)

11. Onncanne MaTepHaIbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM ISl OCYIIECTBIICHHS] 00pa30BaTENBHOIO MIpoLiecca o
JUCLUIUTUHE (MOIYIIIO)

12. Cpencraa ajantanuu npenojiaBaHust AUCUUIUIAHBI (MOIYJIs) K MOTPEOHOCTSIM 00YYarOIINXCsl MTHBAITU/IOB M JIHII C
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI

13. Ipunoxxerne Nel. DoHI OLICHOYHBIX CPEICTB
14. Tlpunoxxenne Ne2. Ilepeyens aurepaTypsl, HCOOXOAUMOMN Il OCBOCHHS AUCITUILUTUHBI (MOJTYJIS)

15. TIpunoxxenue Ne3. [Tepeuerb HHPOPMAIIMOHHBIX TEXHOJIOT M4, UCTIONB3YEMbIX ISl OCBOCHUSI AUCLIUILIAHBI (MOIYJIs),
BKJIIOYAsl IIePeYeHb IPOrpaMMHOr0 o0ecedeHns 1 HH(POPMALOHHBIX CIPABOYHBIX CHCTEM
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[porpamMmy muctmruinebl paspabotan(a)(n): moueHT, K.H. Xaipymmnaa J1.O. (Kadeapa nHPOpMaIMOHHBIX CUCTEM, OTEICHUE
byHIaMeHTaIbHOM nHOPMATUKH U HHQOpPMAIMOHHBIX TexHonorui), Liliya.Hajrullina@kpfu.ru

1. Ilepeyenb mIaHNPyEMBbIX Pe3yJbTATOB 00y4YeHHSsI O AMCHUIIJINHE (MOAYJII0), COOTHECEHHBIX € MIAHNPYEMbIMHU
pe3yabTatamu ocBoenusi OIIOII BO

OOyuarommuiicsi, OCBOUBIIHNI UCIUILUTAHY (MOJYITb ), TOJDKEH 00J1aIaTh CIICIYFOIIUME KOMIICTCHITUSMH:

Mudp Pacmmmgposka
KOMIIeTeHIMH npuodperaemMoii KOMIEeTeHIMH
OIlK-1 CriocobeH caMOoCTOsTENBHO MPHOOPETAaTh, pa3BUBATh U IPUMEHSTh MaTEMaTHUECKHUE,

C€CTCCTBCHHOHAYYHBIC, CONMAJIbHO-O9KOHOMHNYCCKHNC U HpO(i)eCCI/IOHaJ'II)HI)Ie 3HaHUA 1JIA
PCHICHUA HECTAHAAPTHBIX 3a/a4, B TOM YHUCJIC B HOBOM WJIM HE3HAKOMOK Cpeac u B
MCKIUCHUIUTMHAPHOM KOHTEKCTC

OIIK-4 CriocoOeH IPUMEHSTh Ha MPaKTUKE HOBbIE HAyYHbIE IPHHIMIBI K METOABI HCCIIEOBAHMUM

OOy4aromuiics, OCBOUBILIUH JUCIUILTHHY (MOJYJIB):
JlomxeH 3HaTh:

- OCHOBHBIC IOHATHSA, OIIPEACICHUA U CBOMCTBA OOLEKTOB MATEMATHYECKOTO aHaJIn3a, d)OpMyJ'II/IpOBKI/I " 10Ka3aTCIbCTBa
yTBCp)KﬂCHHﬁ, METOJbI UX JOKa3aTCJIbCTBA, BO3MOXXHBIC C(bepbl HUX CBs3U U NIPUJIOKEHUS B JPYTUX 00J1acTIx
MaTEMAaTUYECKOI'O 3HAHUS U JUCHUINIMHAX €CTECTBEHHOHAYYHOI'O COACPIKAHUA U IPUMEHATH UX Ha IMPAKTUKE

JomkeH ymeTh:

- UHTErpUpoBaTh PYHKIMU OTHOM TIEPEMEHHOI;
- IPUMEHSITh Pa3JINYHbIC METOIbI IPHOIMKEHHOTO PELIEHNS HHTETPaIbHBIX YpaBHEHUH

JlomxkeH BiIaaeTh:

- arrapaToM MaTeéMaTU4Y€CKOro aHajin3a, METoAaMH1 10Ka3aTeJIbCTBa yTBBp)K,Z[CHPIfI, HaBBIKaMU IIPUMEHEHHUS 3TOI'0 B IPYTrUX
00J1aCTSIX MATEMATHIECKOTO 3HAHUS U JAUCHUIUIMHAX €CTECTBEHHOHAYYHOI'O COACPIKaHM, HaBbIKaMH PCIICHUA
TIPpaKTUYCCKUX 3a1a4

JlolkeH IEMOHCTPHUPOBATH CIIOCOOHOCTh M TOTOBHOCTb:

- 0CO3HATh COLIMAILHYIO 3HAYNMOCTh CBOEH Oyylei npodeccru, o0naaTe BEICOKOW MOTHBAIMEH K HCIIOTHEHHIO CBOCH
npoeCCHOHANBHOM JIESTeIbHOCTH;

- TIOHUMAHUSI OCHOBHBIX (paKTOB, KOHLICIILIUIA, IIPUHIIUIIOB TEOPHH, CBSI3AHHBIX C IPHUKIAIHON MATEMATUKON U
HUH(OPMATHKOI;

- cobupath, 00pabaThIBaTh U HHTEPIPETHPOBATh JaHHBIE COBPEMEHHBIX HAyYHBIX HCCIEeIOBAHHIH

2. Mecto aucuuniunsl (MoayJsi) B ctpykrype OIIOII BO

JanHas qucturuiiHa (Moyiib) BKITtoueHa B pasnen "b1.0.02 Jlucuumiuiet (Moyiu)" OCHOBHOM po()ecCHOHATLHON
obpazoBatensHON TporpaMMel 09.04.02 "MudopmarmionHsie cucteMsl U TexHOIOrHH (TexHomornu pa3padoTku
WHPOPMANMOHHBIX cucTeM)" u oTHOCUTCA K obs3atenpHoi wactu OIIOIT BO.

OcsamnBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM JUCHMIIMHBI (MOAYJIfI) B 3a4eTHBIX eJHUHHUIAX C YKAa3aHHUEM KOJINYECTBA YaCOB, BbIIeJIeHHbIX Ha
KOHTAKTHYIO padoTy 00y4aomuxcs ¢ npenogaBaTteieM (1Mo BUAAM y4eOHbIX 3aHATHII) M HA CAMOCTOSATEJIbHYI0
padoTty o0y4yamuxcs

OO01mast Tpy/1I0eMKOCTh JUCIUILTHHBI COCTABISET 5 3aueTHbiX(bie) enunuii(bl) Ha 180 yaca(oB).

KonrakrHast pabota - 18 yaca(oB), B Tom uucie Jiekiuu - 0 yaca(oB), mpaktuueckue 3aHstust - 18 yaca(oB), 1abopaTopHbie
pabotsl - 0 gaca(oB), KOHTPOJIb CAMOCTOSATENBEHON paboTHI - 0 waca(oB).

CamocrositenpHas pabota - 126 gaca(oB).
Kownrpons (3auér / sx3amen) - 36 uaca(oB).
dopma MPOMEKyTOYHOTO KOHTPOJIS IMCIMIUIMHEBL 9K3aMeH B 1 cemecTpe.
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4. Conep:xkaHue TUCOUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHUX KOJIMYECTBA aKaJeMHUYECKHX YACOB H BH/J0B Y4eOHBIX 3aHATHI

4.1 CTpyKkTypa W TeMaTH4eCKMii IVIAH KOHTAKTHOW M CaMOCTOAITeJIbHOI PadoThl MO JUCHMILIMHE (MOAYJIO)

Buabl 1 yacbl KOHTAKTHOH padoThI, CamMmo-
HX TPYAOEMKOCTD (B Yacax) CTOSI-
N Paznenst nucuunimae / Ce- Wlexuun,|Jlexuun|[Ipaktn-| [IpakTu-JIabopa-| IaGopa-| Teab-
MOy IA MeCTP| Bcero | B 3JI. | YeCKHe | YeCcKHe | TOpHBIe| TOpHbIe| Has
¢opme [3ansiTHSA) BIJ. |padoThL,| BIJ. pa-
Bcero | gopme | Bcero | ¢popme | Oota
1 Tema 1. Tema 1. [TpubGnmkeHHOE BBIYHCIICHUE 1 0 0 2 0 0 0 14
OIpeJIeIeHHOr0 HHTerpaja
Tema 2. Tema 2. AnroputM HOCTpOEHUS
2. |[MHTEpHOJSIIMOHHBIX KBAIPATYPHBIX (hOpMYIT 1 0 0 2 0 0 0 14
3 Tema 3. Tema 3. KBanpatypHas ¢opmyna tuna 1 0 0 2 0 0 0 14
I'aycca u ee yacTHbIE Cllydau
4 Tema 4. T(EMa 4. MeTozpl pereHust HHTErpalbHBIX 1 0 0 2 0 0 0 14
ypaBHEHUH
5. |Tema 5. Tema 5. Meron KoistOKaluu 1 0 0 2 0 0 0 14
6. [Tema 6. Tema 6. Meton I"anepkuna 1 0 0 2 0 0 0 14
7. |Tema 7. Tema 7. Meroz nogobnacreit 1 0 0 2 0 0 0 14
g, |Tema 8. Tema 8. MeTon MexaHMYECKHX KBaApaTyp 1 0 0 2 0 0 0 14
9. [Tema 9. Tema 9. KoutposbHas pabota 1 0 0 2 0 0 0 14
VToro 0 0 18 0 0 0 126

4.2 Conep:kaHue JUCHHMIUIMHBI (MOXYJIsT)
Tema 1. Tema 1. IlpudiiuskeHHOe BbIYHCIEHHE ONIPeeIeHHOI0 HHTErpaJja

OCHOBHBIE MOHATHS YUCICHHOIO HHTErpUpoBanus. Ve BeiBoga KBaapaTypHsix Gopmyi. Keagparyphsie GhopMysibl
OPHONMIKEHHOTO HHTETPUPOBAHMS - (POPMYJIbI JICBBIX, IPABBIX, CPEIHUX IPSIMOYTrOIBHUKOB, Tpamenui, CuMicona. OueHka
norpemHocreil. KomnbroTepHas peann3anus yka3aHHbIX MeTolioB B akere Wolfram Mathematica. Paz6op npumepos.

Tema 2. Tema 2. AJIrOPUTM NMOCTPOEHUS] HHTEPIOJSIHUOHHBIX KBAAPATYPHBIX (opMy.I

OcHOBHBIE CBeCHNUSI 00 HHTEPIOIHOHHBIX MHOrOwIeHax. OnpeaeneHe HHTEPIOSIIMOHHON KBaAPaTYPHOH (OPMYJIBL.
AJNTOpUTM HOCTPOCHMUST HHTEPHOLSIIMOHHBIX KBaAPaTYpHBIX (hopMyst. OIeHKa MOrPeIHOCTH HHTEPIIOALHOHHON
KBajpaTypHoii popmynsl. KomnbroTepras peanuszanus merosa B nakere Wolfram Mathematica.

Paz6op nmpumepos.

Tema 3. Tema 3. KBaaparypuasi popmyiaa tuna 'aycca u ee yacTHbIE CIydan

OmnpejeneHne KBapaTypHOU (OPMYITbI HAUBBICIICH aNTeOpandecKoil CTEeHH TOYHOCTH (KBapaTypHbie (YOPMYITbI THIIA
l"aycca). UactHeie cxydan KBagpaTypHOii popmyiel Trma ["aycca - kBagpaTypHsie popmyist 'aycca u Menepa. Onenka
norpemHoctd. KomnboTepHas peanu3anus yka3aHHbIX MeToJioB B makere Wolfram Mathematica. Pa36op npumepos.

Tema 4. Tema 4. MeToAbl pelieHUs] HHTErPATbHBIX YPABHEHUIH

OCHOBHBIE TIOHATHS U OTIPEZIEIECHNS TEOPHH MHTETPANBHBIX ypaBHEHMH. OmpeielieHre HHTErpaJibHOro ypaBHeHHsT Ppearonsma
NIEPBOTO M BTOPOT'O POJOB, MHTEIPalIbHOTO ypaBHEHNUs BonbTeppa. O630p METOIOB pEeNICHHUsI HHTETPATIbHBIX YPaBHEHHH.
Merton 3aMeHBI s/Ipa Ha BEIPOXKICHHOS. MEeTOoI IoCIeIoBaTeNbHBIX TPUOMmKeHI. [IpsiMble 1 IpOoeKITMOHHbBIe MeTOBI. Pa3sbop
TIPUMEPOB.

Tema 5. Tema 5. MeTon KoLJIOKALUH

OcuoBHbIe TOHATHA. CBEICHUS U3 TEOPHUH MPHUOIMKESHUS () YHKIIUN TPUTOHOMETPHICCKUMH

MOIMHOMAaMH U anredpandeckuMy MHOrowieHaMu. Omnrcanne MeToa KOJUTOKanil pelIeH st MHTETpajJbHOr0 ypaBHEHUS
O®penronema |l pona. Teopema o cxoguMocTH MeToIa KOJUTOKanuu. Pazoop mpumepor. KoMibloTepHas peannsamnys METoa B
nmakere Wolfram Mathematica

Tema 6. Tema 6. Meton I'anepkuna

OcHoBHbIe TOHATHA. MeTon ["anepkuna perenns HHTerpaitbHoro ypasHeHus @penronsma Il pona - nepronmueckuii u
HETIePUOINYECKHH CITydau, aHATUTHIECKUHA BU IPHOIKEHHOTo penienus. Teopema o cxoauMocT Metosa ["anepkuna u
ciencTBuA K Hell. Paz6op npumepos. KommnbrotepHast peannzamms merona B makere Wolfram Mathematica.

@O ?AEKTPOHHEBI
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Tema 7. Tema 7. MeToxa mogo0.1acreii

OcHoBHBIE TOHATHA. MeToJ mo1o0IacTel pemeHns HHTerpaibHoro ypasHeHus Openronsma |l pona - mepuomndeckuii u
HETIePUOIUICCKUH CITyJan, aHATUTHISCKIHA BH] MPUOIKSHHOTO pelieHns. TeopemMa 0 CXOAMMOCTH METO/Ta TIOA00IacTeH 1
cnencteus K Heit. Pazoop mpumepos. KommbroTepHas peanusanus Metona B makere Wolfram Mathematica.

Tema 8. Tema 8. MeTon MexaHHYeCKHX KBaAPaTyp

OcHOBHBIE MOHSTHSI. MeTO/I MEXaHHUYECKHUIA KBaIpaTyp PelleHUs] HHTerpabHoro ypaBHenus ®pexaronsma Il pona -
MIEPUOANYESCKUIA U HETICPUOANYCCKHIN ClTydan, aHATUTUICCKUH BUI IPUOIIKEHHOr0 perieHus. TeopeMa 0 CXOMUMOCTH METoIa
MeXaHMYeCKHX KBaapatyp. Pazoop nmpumepos. KomnblotepHas peanuzanus merona B makere Wolfram Mathematica.

Tema 9. Tema 9. KourposbHas padora

Brimonnenue KOHTpOJ'IBHOﬁ pa6OTI)I. KOHTpOJ'H)HaH pa60Ta TMPOBOAUTCA 110 BapUaHTaM. B Ka’XIOM BapruaHTEC ABa 3aJaHUA - Ha
YHCJICHHOC MHTCIPHUPOBAHUC, HA HpI/I6J'II/DKeHH06 PECUHICHUEC UHTCTPAJIbBHOI'O YPaBHCHUA. OHeHI/IBa}OTCH BJIaICHUEC MaTCpHUAJIIOM
10 TEMC pa6OTI)I U MPpaBUWIBHOCTH BBINTOJTHCHU S 3az[am1171. HpI/I BBITIOJIHCHU pa60TLI JOITYyCKAacTCd pEHICHUC 3a1a4Y1 Ha
KOMIIBIOTEPE C I[eMOHCTpaHHeﬁ KoJia pCICHU MpErogaBaTeto.

5. IlepeveHpb yueGHO-MeTOAUYECKOT0 0O0ecTedeHHsI 15l CAMOCTOSITEJILHONH PadoThl 00yUaIOIIMXCS 110
JAMCHUIIUHE (MOTYJTIO)

CamocrosTenbpHas paboTa 00yJarOIUXcsl BHIIOIHAETCS M0 3alaHUIO U IIPU METOIMYECKOM PYKOBOJICTBE IIpEIoaBaress, Ho 6e3
€ro HeMoCpeACTBEHHOr 0 yuyacTust. CamocTosTe bHasd paboTa moapa3iensercs Ha CaMOCTOSTENbHYI0 paboTy Ha ayJUTOPHBIX
3aHATHAX U HA BHEAYAUTOPHYIO CaMOCTOATENbHYIO padoTy. CamMocTosTenbHas paboTa 00ydaromuxcs BKII0YAeT KaK IOJTHOCTBIO
CaMOCTOSITETIbHOE OCBOCHUE OTAENBHBIX TeM (pa3/ieoB) AUCHMILINHEL, TAK M MPOPabOTKy TeM (pa3aenoB), OCBaHBAEMBIX BO
BpeMs ayJUTOpHON paboThl. Bo BpeMs caMOCTOATENbHOM paboThl 00y4JaIOINecs YUTAIOT M KOHCTIEKTUPYIOT yueOHYI0, HaydHYIO
Y CIPAaBOYHYIO JIUTEPATYPY, BRIIOIHSIOT 33 1aHUs, HaIlpaBJIeHHbIE Ha 3aKpeIlIeHHe 3HaHUH 1 0TpabO0TKy yMEHUH U HaBBIKOB,
TOTOBSTCS K TEKYIIEMY 1 IPOMEKYTOUHOMY KOHTPOJIIO MO TUCLIUILIHHE.

OpraHuzaims caMOCTOSTEbHON PaboThl 00YYaIOIINXCSI pETJIaMEHTUPYETCsl HOPMATHBHBIMU IOKYMEHTAMHU,
y4eOHO-METOANYECKOHN JIUTEPATYPOH U IIEKTPOHHBIMH 00pa30BaTeIbHBIMU PECYPCaMU, BKIIFOUAsL:

INopsmok opraHu3ay U OCYLIECTBIEHHS 00pa30BaTEIbHON ASSATENBHOCTH 110 00pa30BaTeIbHBIM IPOrpaMMaM BBICILIETO
o0pa3oBaHus - IporpaMMamM OaxanaBpHara, MporpaMMaM CHelUaIuTeTa, IporpaMMaM MarucTpaTypsl (YTBEpIKIeH IPHKA30M
MuHHUCTEpCTBA HAYKH U BhICIIero oopasoBanus Poccuiickoit @enepanun ot 6 anpens 2021 roga Ne245)

[Mucemo Munucrepcrsa oopazoBanust Poccuiickoit @enepariin Nel4-55-996un/15 ot 27 nosopst 2002 r. "O6 akTuBU3anuM
CaMOCTOSITENILHOM Pa0OThI CTYACHTOB BBICHIMX Y4eOHBIX 3aBECHUIT"

YcraB (enepanbHOro rocy1apCcTBEHHOr0 aBTOHOMHOT'0 00pa3oBaresbHOro yupexaenus "Kazanckuii (ITpuBomkckuii)
(enepanbHbIi yHUBEPCUTET"

ITpaBmia BHYTPEHHET0 pactopsiaka (GpefepaabHOro rocyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeNbHOrO YUPEKICHHUS BBICIIETO
npodeccronansHoro oopazoanus "Kazauckwuii (IIpuBomkckuit) dpenepanbHblii yHUBEPCUTET"

JlokanbHbie HopMaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) ¢enepaibHOro yHHBEpCHTETa

BerunciieHre onpeeneHHoro nHTerpania mo gpopmyiaam tpanenuii 1 CUMIICOHA -
http://www.mathprofi.ru/formula_simpsona_metod_trapecij.html

Ksanparypusie hopmyist - https://kpfu.ru/staff_files/F729138391/6_Interpolyacionnye_kvadratury.pdf

[pubamxeHHOe BHIYUCICHUE ONPEACISHHOr0 HHTerpaa -
http://ru.solverbook.com/spravochnik/integraly/priblizhennoe-vychislenie-opredelennogo-integrala/

6. ®oH/ OLIEHOYHBIX CPEACTB MO JUCHHIJINHE (MOAYJII0)

@DOHJT OIICHOYHBIX CPEACTB MO AUCIHILTHHE (MOAYIIO) BKIIOYAeT OIICHOYHBIE MATEPHAIb], HATIPABICHHBIEC HA POBEPKY OCBOCHUS
KOMIIETEHIINH, B TOM YHCIIC 3HAHUH, YMEHHH 1 HaBBIKOB. DOH/T OIIEHOYHBIX CPE/ICTB BKIIIOYAET OIICHOYHBIE CPEACTBA TEKYILETO
KOHTPOJISI X OLIEHOYHBIE CPEJCTBA MMPOMEKYTOUHON aTTECTAIIHH.

B ¢oHze 0O1eHOYHBIX CPEACTB CONESPIKUTCS CIEAyIomas MH(pOopMaIus:

- COOTBETCTBUE KOMITETEHIINI MTAHUPYEMbIM PE3yJIbTATaM 00YUCHUS 10 AUCHUILTHHE (MOYITIO);

- KpUTEPHH OLICHUBAHUSI CPOPMHUPOBAHHOCTH KOMIIECTCHIINIA;

- MeXaHImM (HOPMHUPOBAHUS OIICHKH IO AUCIMIUIAHE (MOIYIIIO);

- OIHCAHKE MOPS/IKA TPUMEHEHHUS U MPOLIETYPhl OLICHUBAHUS TSI KAXKI0T0 OLIEHOYHOTO CPEJICTBA;
- KPUTEPHUH OLICHUBAHUSI JIJIsl KAYK/IOTO OIIEHOUHOTO CPEJICTBA;

- COACPIKAaHUEC OLICHOYHBIX CPEICTB, BKIIOYAsA Tpe6OBaHI/I$[, MNPCABbABIIACMBIC K ,Z[Cf/iCTBI/ISIM 06yqa101111/1xc;{, JACMOHCTPUPYCEMbBIM
pe3yibTaTaM, 3alaHrs Pa3IMYHbIX TUIIOB.

(I)OHII OLCHOYHBIX CPCACTB IO JUCHUIUTMHEC HAXOAUTCS B HpI/I.]'IO)I(eHI/II/I 1k nporpaMme JUCHUTINHBL (MO,Z[yJ'IIO).

A
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7. IlepedyeHs JaUTEPATYPHI, HEOOXOMUMOI JJIsI OCBOCHHS AUCIUILIHHBI (MOXLYJIs)

OcBoeHre JUCIUTUTMHBI (MOJTYIIS) Ipe/oiaraeT U3ydeHue OCHOBHOH 1 JIOTIOJTHUTENBHOM yaeOHO# nuTepaTypsl. Jluteparypa
MOXeET OBITh IOCTYITHA OOYJaroIIMMCsI B OJHOM M3 JIBYX BapHaHTOB (JINOO B 000MX M3 HUX):

- B 9JICKTPOHHOM BHUJIE - Y€PE3 AIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI HA OCHOBAHHH 3aKTt0ueHHBIX KDY 10roBOpoB ¢
MIPaBOO0IAIATEIIIMIE;

- B IieyaTHOM BujIe - B Hayunoit 6unbnmmoreke num. H.U. JlobaueBckoro. O0ydaromyecs moIyqarT YIeOHYIO JINTepaTypy Ha
a0OHEMEHTE 0 YUTATESILCKUM OMJIETaM B COOTBETCTBHH C MPABWIIAMU TI0JIb30BaHM Hay4uHO# OHOIHOTEKOI.

DJIeKTPOHHBIE U3JJaHHSI TOCTYITHBI AUCTAHIIMOHHO U3 JIFOOOW TOYKH IPH BBEICHUH O0YYArOIIMMCSI CBOET'O JIOTHHA ¥ TIAPOJIst OT
JIMYHOT0 KaOuHeTa B cucteMe "DIIeKTpOHHbIH yHuBepcuteT". [Ipu ncronb30BaHuy NeyaTHBIX U31aHni OMOInoTeuHbIH GOoH
JIOJIKEH OBITh YKOMITJIEKTOBaH MMU U3 pacuera He MeHee 0,5 ax3emrunsipa (st ooyuaronuxcs o ®I'OC 3++ - ve menee 0,25
9K3EMITISIpa) KKOr0 U3 M3/1aHUH OCHOBHOM JINTEpaTyphl U He MeHee 0,25 sK3eMInIsipa JOIOTHUTENLHOM JTUTepaTypsl Ha
Ka)XJ10ro 00y4arolierocst U3 4ucia JInll, OTHOBPEMEHHO OCBAaNBAIOIINX JaHHYIO AUCIUILTUHY.

[lepeueHb OCHOBHOM M JJOMIOJTHUTENBHOHN y4eOHOM JTMTEPaTyphl, HEOOXOANMOM JUIsi OCBOSHUSI AUCIUILTHHBI (MOJIYIIS), HAXOJUTCS
B [Ipunoxxennu 2 k paboueii nmporpaMmme AUCUUILIHHBL. OH NOAJIEKHUT OOHOBIICHHIO ITPY N3MEHEHHUH YCIIOBHiT 1oroBopoB KOV ¢
paBoo0JIaiaTesIMU SJIEKTPOHHBIX U3JAHUH U TIPH U3MEHEHNHU KoMIUIeKToBaHus (oHmoB Haydnoii oubdnnorexku KOVY.

8. Ilepeuennb pecypcoB HHGOPMANIMOHHO-TEJIeKOMMYHUKANNOHHON ceTH " HTepHeT", HEOOXOAMMBIX IS
OCBOCHUS TMCUUIIHHBI (MOXYJISA)

BorunciieHue onpezeneHHoro HHrerpaia no ¢popmynam Tpanenuii 1 CUMIICOHa -
http://mww.mathprofi.ru/formula_simpsona_metod_trapecij.html

Keaapatypusie dhopmyssl - hitps://kpfu.ru/staff_files/F729138391/6_Interpolyacionnye_kvadratury.pdf

[TpubnmxeHHOe BBIYUCICHHE ONPEAEIEHHOro HHTerpaa -
http://ru.solverbook.com/spravochnik/integraly/priblizhennoe-vychislenie-opredelennogo-integrala/

9. MeToauueckue YKazaHus st oﬁyqamumxm Mo OCBOCHHUIO JUCHHUIIVIMHBI (MOI[yJ'lﬂ)

Bupg paéor MeToauyecKkue peKoMeHIALHH

npakTuyeckue | st BHINOJHEHUS NPAKTHYECKUX 3a1aHU CTYJEHTaM PEKOMEHYETCS O3HAKOMUTBCS ¢ TEOPETHYECKUM
3aHATHSA MaTepuajioM [0 U3yJaeMoii TeMe U 00pa3laMu perieHus 3a1a4. [[poMeXyTOYHBIE pacueThl PEKOMEHIYETCS

npoBoauTs B makere Wolfram Mathematica (wu B Be6-Bepcun). [lociie BBITONMHEHHUS 38 JaHHI JTOTDKEH OBITH

IPEIOCTaBIIEH OTYET O NPOIEIAHHOM paboTe ¢ 00CYKIEHUEM TOJTYYEHHBIX PE3YJILTATOB M BHIBOJIOB.

€aMocCTos- CamocrosiTespHast paboTa CTyACHTOB HAIIPABIICHA HA YIUIYOICHHE HMEIOIIMXCS U ITONyICHNE HOBBIX 3HAHMIL.
TesbHas pabota | PekoMeHayeTcst U3yduTh JONOTHUTEIbHBIC TEOPETHICCKUI MaTepHal 110 YHCICHHOMY HHTEIPUPOBAHHIO
OPHONTKEHHOMY PELICHUIO HHTETPAIbHBIX YpaBHEHHUIA. BBITIONHEHNE MIPAKTHYECKHX 38 JaHUI PeKOMEHIYeTCsI
npoBoauTh B lakere Wolfram Mathematica (unu B BeOBepcHm)

3K3aMEH DK3aMeHaIMOHHBIH OUJIET BKIIIOYAET JIBa BOIPOCA: TEOPETUUECKHI U MpakTHyeckuii. Bo BTopoM Bompoce
CTYIEHTY OyIeT MPeIoKEeHO 3alaHie Ha YUCIEHHOS HHTETPUPOBAHUE MM IPHOIIKEHHOE PEIIeHUe
HWHTETpabHOTO ypaBHEHMS. [lomyckaercs ncnoms3oBanue makera Wolfram Mathematica (nnu B BeO-Bepcrn) Iuist
BBINOTHEHHS IPOMEKYTOYHBIX PACUETOB C IEMOHCTPAIMEH KOJla PELICHHs MIPENOAaBaTENIO.

10. IlepeyeHb MHPOPMANMOHHBIX TEXHOJIOT Hif, HCIOJIB3yeMbIX NPH OCYLIECTBIEHUH 00Pa30BaTEILHOI0 Npolecca
Mo AucHUNJINHe (MOIYJII0), BKJIOYas MepeyeHb MPOrpaMMHOro odecneyeHUs © HHPOPMANUMOHHBIX CIIPABOYHBIX
cucTeM (Mpu HEOOXOAUMOCTH)

[NepeueHs MH(POPMAIIMOHHBIX TEXHOIOTHI, UCIIOIB3YeMBIX IIPU OCYILLIECTBICHUH 00pa30BaTEIbHOTO MPOLEcca M0 AUCIHUILIHHE
(Momynr0), BKIIFOYAs IIePeueHb MPOrPaMMHOr0 odecredeH sl 1 HHPOPMALOHHBIX CIIPABOYHBIX CHCTEM, IIPE/ICTaBIICH B
[punoxennu 3 k paboyel mporpaMMe AUCIAIDTHHBL (MOIYIIS).

11. Onucanune MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMON 1Jis1 OCYIeCTBJIEHUN 00Pa30BATEIBHOI0
npouecca 1no AMCUUIJINHe (MO1YJII0)

MarepuaibHO-TeXHHUECKOe o0ecTiedeHrne 00pa30BaTeTbHOTO Ipoliecca Mo TUCIUILTHHE (MOAYIIIO ) BKITIOYAET B ce0s CICIYIOIINE
KOMITOHEHTBI:

[Tomemnenust 1711 caMOCTOATENBHOM PabOThI 00yJaIOMINXCsl, YKOMIUIEKTOBAHHBIE CTICIIHATN3UPOBAHHON MeOEIbIO (CTOMBI 1
CTYJIbsI) M OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOKITIOUEeHUS K ceTH "MHTepHeT" 1 obecreueHneM 1ocTymna
B DJIEKTPOHHYIO HH(OpMannoHHO-00pa3oBarensHylo cpeny KOV,

o PAEKTPOHHEI
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YueOHbIe ayAUTOpUH TSI KOHTAKTHOM pabOoTHI ¢ ITpenoiaBaTeeM, YKOMIIEKTOBAHHBIE CTICINaIN3UPOBAHHON MeOeTIbI0 (CTOIBI
U CTYJbA).

Kommnsrorep 1 npuHTEp U1 pacleyaTky pa3faTOuHbIX MaTEPUATIOB.

MynbsTuMenuiiHas ayIMTOPHS.

KoMnsroTepHslii kacc.

12. Cpe)lcn;a aganTanuu npenogaBaHuda TUCHUIUVINHBI K HOTpeﬁHOCTHM oﬁyqamumxcﬂ HHBAJIHUI0B U JIAII C
OrPAaHUYCHHBIMHA BO3MOKHOCTAMH 310POBbA

HpI/I HeOGXOI[I/IMOCTI/I B 06p33013aTean0M Mponecce NpUMEHAOTCA CICAYOIINE METOJAbI U TEXHOJIOT'UH, 06nerqaloume
BOCHIpUATHUC I/IH(l)OpMaHI/II/I O6y‘IaIOIHI/IMI/ICH HWHBaJIUAaMU U JIMIIAaMH C OrpaHUYC€HHBIMH BO3MOXKHOCTAMU 3/10POBbS:

- CO3/IaHKE TEKCTOBOM BEPCHH JFOOOr0 HETEKCTOBOTO KOHTEHTA ISl €r0 BO3MOXKHOT'O IPE00pPa3oBaHus B aJIbTEPHATHBHBIE
(opMBI, yIOOHBIE ISl pa3JIMYHBIX [I0JIb30BATEIEH;

- CO3JaHUEC KOHTCHTA, KOTOpBIﬁ MOXHO NPEACTaBUTDb B Ppa3JIMUHBIX BUJAX 0e3 MOTEPH JaHHBIX WIN CTPYKTYPBI, IIPEAYCMOTPETh
BO3MOXHOCTH MaCH_ITa6I/IpOBaHI/IH TCKCTa U H306pa>1<eH1/1171 0e3 MOTEpH Ka4Y€CTBA, MPCAYCMOTPETH JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIaBUATYpPbI;

- CO3/[aH1E BO3MOXKHOCTEH 151 00y4JaroIMXCsl BOCIPUHUMATH O/IHY U TY jK€ MH(OPMAIHIO U3 pa3HbIX HCTOYHUKOB - HAIIPUMED,
TaK, YTOOBI JIMIA C HAPYIICHUSMH CITyXa MOTy4aid HH(HOPMAIMIO BU3YaIbHO, C HAPYIICHUSIMH 3PEHUS - ayIHaIbHO;

- NPUMEHEHUE MPOrPaMMHBIX CPEACTB, 00€CIEYHBAIONINX BO3MOKHOCTh OCBOSHHSI HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JIMCIMTUTMHOM, 32 CYET AlIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYaJIbHBIX JJAO0PATOPHUIl M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHUE TMCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH IS ITepeiadur HH(opMalnK, OpraHu3aliy pa3iniaHbX Gopm
WUHTEPAKTUBHON KOHTAKTHOM pabOThl 00Yy4aloIIerocs ¢ MperoiaBaTeieM, B TOM Yuciie BEOMHAPOB, KOTOPBIE MOTYT OBbITh
UCTIONB30BaHBbI JIJIs TIPOBEACHHSI BUPTYaJIbHBIX JICKLIUI C BO3MOXXHOCTBIO B3aMO/ICHCTBHS BCEX YUACTHUKOB IMCTAHIIMOHHOTO
00y4eHusl, POBE/ICHHUsI CEMUHAPOB, BBICTYILICHHUS C JOKIIaIaMH U 3allIUThI BBIMOJIHEHHBIX padoT, MPOBEACHHS TPEHUHIOB,
OpraHHU3alUH KOJUIEKTHBHON paboThI;

- IPUMEHEHHE JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOT U I OpraHu3aly OpM TEKYIIEro ¥ MPOMEXKYTOYHOTO
KOHTPOJL,

- YBEJIMUEHUE NPOAOIKUTENIBHOCTH CJauX 00yJarOIMMCs] MHBAJIUIOM WITH JIUIIOM C OTPaHUMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI
(hopM POMENKYTOYHON aTTECTAllUK 110 OTHOLIEHHIO K YCTaHOBJICHHOM NPOAOKUTENBHOCTH HX COAYH:

- NPOJIOJDKUTENILHOCTH C/Iauu 3a4éTa MK K3aMeHa, IPOBOJJMMOr0 B MMCbMEHHOM (hopMme, - He Oonee uem Ha 90 MUHYT;

- IIPOJIOJDKUTEILHOCTH IIOJrOTOBKU 00YJaIOIIErocs K OTBETY Ha 3a4€Te MITH IK3aMeHe, [IPOBOMMOM B YCTHOH (opme, - He
6onee yeMm Ha 20 MUHYT;

- IPOJIOJKUTENHLHOCTH BBICTYIUICHUS 00Y4arOIIerocs TIPH 3alluTe KypcoBoii paboThl - He Oomee 4yeM Ha 15 MuHYT.
[Iporpamma cocraBiena B coorBerctBuU ¢ TpeboBanusamu @I'OC BO u yueOHbIM ruiaHom 1o HanpasieHuto 09.04.02

"NHdopMaloHHbIe CUCTEMBI M TEXHOJIOTHH'" 1 MArUCTEPCKOii mporpamme "TexHonoruu pa3paboTky HHYOPMAIIMOHHBIX
cucreM".

2AE
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Tpunosicenue 2
K paboueu npozpamme OUCYUNIuHsL (MoOYJis)
F1.0.02 Cneyuanvhvie enasvl mamemamuxu

Ilepedyens auTepaTyphl, HEOOXOAMMON 1JIsI OCBOCHHUS TUCHMILIUHBI (MOXYJIsl)

Hanpasnenue moaroroku:_09.04.02 - MHGpOpMAIIMOHHBIC CHCTEMbBI ¥ TEXHOJIOTHU

HpO(l)I/IJ'II) IIOATIOTOBKU: TexHomoruu Da3Da6OTKI/I I/IH(bODMaHI/IOHHLIX CUCTEM

KBanudukarus BEITYCKHAKA: MArHCTP

dopma o0ydeHHsI: OUHOE

SI3bIK 00y4eHHs:_PyCCKUi

I'on Hauama oOy4eHus mo oOpa3oBarteNbHOM nporpamme:_2026

OcHoBHasi IUTEpaTypa:

1. baxsanos, H. C. Yucnennsie metozn! : yueOnuk / H. C. baxsanos, H. I1. )Kuzakos, I'. M. Kob6enbkoB. - 9-¢ u3a. - Mocksa :
Jla6oparopwust 3Hanwui, 2020. - 636 c. - ISBN 978-5-00101-836-0. - Tekct : anektpoHHbIi // JIaHb : 31eKTPOHHO-OHOIHOTEYHAs
cucrema. - URL.: https://e.lanbook.com/book/126099

(marta obpammenus: 01.02.2025). - Pexxum gocTyma: A7t aBTOPH3. MOITB30BATENEH.

2. Kupees, B. W. Yucnennbie METOIbI B IpHMepax 1 3aa4ax : yaedbroe nocobue / B. U. Kupees, A. B. [lanrenees. - 4-¢ u3 .,
ucnp. - Cankr-IlerepOypr : Jlanb, 2022. - 448 c. - ISBN 978-5-8114-1888-6. - Tekcr : anexTpoHHsbIi // Jlans :
3IIEKTPOHHO-OubIMoTeuHas cucrema. - URL.: https://e.lanbook.com/book/212063 (nata obpatenus: 01.02.2025). - Pexum
JIOCTYTIA: JJIs aBTOPHU3. MOJIb30BATEIICH.

3. CrienmasnbHbIe TIIaBBI MATEMAaTHKH | yuebHOe mocobue / B. U. Benoycosa, I'. M. Epmakosa, K. C. I[Toropouuna [u ap.]. - 2-¢
u3., crep. - Mocksa : ®JIMHTA : UznarensctBo Ypanbckoro yHuBepcurera, 2022. - 200 c. - ISBN 978-5-9765-4988-3
(®JIMHTA) ; ISBN 978-5-7996-3083-6 (M3xa-Bo Ypai. yH-Ta). - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1891373 (narta obpamenus: 01.02.2025). - Pexxum gocTyna: no moiucKe.

JlonotHuTeIbHAS JIHTepaTypa:
1. BacunseBa, A. b. nterpanbHbie ypaBHeHus : yaeOuuk / A. b. Bacunbesa, H. A. TuxoHoB. - 3-e u3j.,crep. -
Cankr-IlerepOypr : Jlanb, 2022. - 160 c. - ISBN 978-5-8114-0911-2. - Tekct : anekTpoHHbIH // Jlans :
3IIEKTPOHHO-OubIMoTeunas cucrema. - URL.: https://e.lanbook.com/book/210230 (mata obparenus: 01.02.2025). - Pexum
JOCTyIa: I aBTOPU3. MIOJIb30BaTEIIeH.
2. Tonsaun, A. 1. CipaBOYHHK 110 HHTETPATBHBIM ypaBHEHUM | cripaBouHuk / A. JI. [Tonsaun, A. B. Mamkupos. - Mocksa :
OU3MATIJINT, 2003. - 608 c. - ISBN 5-9221-0288-5. - Tekcr : anexTponubiii // JIaHb : 3eKTpOHHO-OHOIHOTEYHASI CHCTEMA. -
URL.: https://e.lanbook.com/book/2278 (nata oopamenus: 01.02.2025). - Pexxum ocTymna: ajsi aBTOpU3. OIb30BaTEICH.
3. Kpamaps, B. A. CrietiuanbsHble pa3zaensl mateMaTuk: [IpaktikyM. - Mocksa : ByzoBckuit yueonnk: UTHOPA-M, 2019. - 123
c. - ISBN 978-5-9558-0504-7. - Texkcr : anextpounsiit. - URL: https://znanium.com/catalog/product/1019406 (nata
obpamenusi: 01.02.2025). - Pexxum noctymna: mo moAIuicKe.
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Tpunoswcenue 3
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Ilepevyenb MHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIOJIbL3YEeMbIX IJISI OCBOEHUS AUCIUNINHBI (MO1YJIf1), BKIIOYasi
nepevYeHb MPOrpaMMHOro odecriedeHusi U UHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM

Hanpasnenue moaroroku:_09.04.02 - MHGOpMAIIMOHHBIC CHCTEMbBI ¥ TEXHOJIOTHU

HpO(l)I/IJ'II) IIOATIOTOBKU: TexHomoruu Da3Da6OTKI/I I/IHd)ODMaHI/IOHHI)IX CUCTEM

KBanudukanus BHITYyCKHUKA: MarucTp
@opma 00yueHus: OUHOE
SI3bIK 00y4eHHsT:_PYCCKHUiA

I'on Havana oOy4yeHust Mo odbpazoBaTenbHOM nporpamme: 2026
OcBoeHne UCIUILTAHBI (MOJLYJIS) TIPEIONaraeT UCIONb30BaH e CIEAYIOIIEro IPOrpaMMHOT0 00ECIICUeHYIS 1
HH(OPMAIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 TTpodeccronanbrast umin Windows XP (Volume License)

[Maket oducHoro nporpammHuoro obecnedenus Microsoft Office 365 wmu Microsoft Office Professional plus 2010
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI i Adobe Acrobat Reader DC

Kaspersky Endpoint Security s Windows
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