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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenmamu ocBoeHust yueOHOM auciuIUIMHbl (Moayns) «KommbrorepHas
MaTeMaTuKa» SBISIOTCS (OPMHUPOBAHUE Y YYAIIMXCS HABBIKOB MCIIOJIb30BAHUS
MaKEeTOB MPUKJIAHBIX TPOTPAMM JUIs pEIICHHS] MaTeMaTUYecKuXx 3a1a4. OCHOBHOM
LEJbI0 N3yUueHus: yueOHON AucIUIUIMHBL « KOMITbIOTEepHAst MaTeMaTHKa» SIBIISIETCA
(dopmupoBanre y o0ydaromerocs KOMIETEHIIUN JITHAYYHO-UCCIIEI0BATEIbCKOM
NEeATETBHOCTH.

JucuuninHa mnpeaHa3HauyeHa Uil MOJYYEHHs 3HaHUM Uil PElIeHHS
CIEeAyIoMUX NpodecCHOHaIbHBIX 3a7ad (B COOTBETCTBUM C  BUIAMH
NESTEIBHOCTH): HAyYHO-HCCIIEIOBATENIbCKAsl JIEATENIbHOCTh: CcOOp Hay4dyHOU
UHpOpMaIMU, MOATOTOBKA 0030pOB, aHHOTAIMil, cocTaBiieHUE pedepaTroB U
oTueToB, Oubmuorpaduii, aHamu3 HHPOpMaAUU MO OOBEKTAM HCCIEIOBAHUS;
aHaJIM3 M MHTEpPIpEeTalus Ha OCHOBE CYIIECTBYIOIIMX HAay4YHBIX KOHLIETILIHA
OTIIEIBHBIX SABJICHUA M TMPOIECCOB C (OPMYIUPOBKON apryMeHTHUPOBAHHBIX
YMO3aKJIFOUEHHI U BBIBOJIOB; MPOBEJACHUE HAYYHBIX UCCIEIOBAHUN B OTAEIIBHBIX
00JIaCTSAX, CBSI3aHHBIX C OpPraHU3ALMEN MPOEKTUPOBAHUS, MCTOPUEH HAYKH U
TEXHUKH; y4aCTUE B HAYUYHBIX JUCKYCCHUAX U IPOLEAYypax 3alUThl HAYYHbIX padoT
Pa3IMYHOTO YPOBHS; BBICTYIUIEHUE C JIOKJIAaJaMU U COOOLIEHUSMU IO TEMATHKE
IPOBOJUMBIX HCCIIEJOBAHUM; aHAJIU3 COCTOSHUS M JUHAMHKUA OOBEKTOB
JESTEIbHOCTU C MCIOJb30BAaHUEM HEOOXOAMMBIX METOJOB M CPEJCTB aHAJIM3a,
MOJEIIMPOBAHUE MCCIEIYEMbIX SBJICHUN WM TPOLECCOB C HCIOJIb30BAHUEM
COBPEMEHHBIX BBIUHUCIUTEIBHBIX MAIIMH W CHUCTEM, a TaKK€ KOMIIbIOTEPHBIX
nporpamm; pa3paboTka IporpaMM U METOJMK HCHBbITAaHUNH 00BEKTOB, pa3paboTka
NPEIIIOKEHUN 110 BHEAPEHUIO PE3YJIbTATOB HAYYHBIX MCCIIEJOBAHUMN.

2. [Inanupyembie pe3ynbTaThl 00YYSHHS MO TUCIUTIIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

IIK-5 - CnocoGeH ocymiecTBIATh COOp U aHAIM3 UCXOIAHBIX JAHHBIX IS
BBISIBJICHUS, (OpMalIu3allid W PEIICHUS 3aJad HHTEIUJICKTYaJIbHBIX CHCTEM
YIIPABJICHUA JICKTPOTEXHUUECKUMU KOMITJIEKCAMMU?.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:
- COBpEMEHHBIC pa3pabOTKH, pacueTa M MPOSKTUPOBAHUS CUCTEM U CPEACTB
aBTOMATH3AIMH U YIIPABJICHUSI.



YMmern:

- pa3pabateiBaTh ©  (QopMymHpyeT TEXHHUYECKOE 3afaHue IS
MPOEKTUPOBAHUSI ABTOMATU3UPOBAHHOW CHUCTEMBbI yIIpaBlieHHs H (Wiu) eé
COCTAaBJISIONINX.

- BBITIOJIHATH JIOKYMEHTHUPOBAHHWE M MOJICIIMPOBAHHE OM3HEC-TIPOIIECCOB U
TEXHOJIOTHYECKHUX MPOIECCOB 00BEKTA aBTOMATH3AIUH.

Baanersn:

- HaBBIKAMU aHalM3a CYLIECTBYIOIMX pa3pabOTOK CHCTEM U CPEICTB
aBTOMATH3AallMU U yNpaBieHUs; GOpMyIHUpYyeT KpPUTEpUU KayecTBa; o0oOIIaeTr
BBIBO/JIBI.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Moayssi) coctaBisier 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBHSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Ned

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 96 96
B ToMm uncne:

3aHATHS JEKIIMOHHOTO THIIA 48 48
3aHATHS CEMUHAPCKOTO TUMA 48 48

3.3. O6beM aucCHMIUIMHBI (MOAYJsi) B (PopMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMU K peaTnu3aiuu
oOpa3oBaTeNnbHON TpOrpaMMbl Ha HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTECTALIMU COCTaBIseT 48 akageMHuecKux vaca (OB).

3.4. IIpu 0Oy4eHnu o MHANBUAYAIBHOMY Y4eOHOMY ILJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM 00Yy4Y€HHH, 00BbEeM TUCHMIUIMHBI (MOYJIsI) MOXKET ObITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00y4aroIUXCsl ¢ NMeAaroruuecKuMu pabOTHUKaMU U (UJIN)
JUIAMH, IPUBJIEKAEMBIMH K peain3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU NPOBEAECHUN IPOMEKYTOUYHON aTTECTALMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE

Teopust MHOKECTB.
PaccmaTpuBaemble BOTIPOCHI:
- OCHOBHBIE TIOHSTHSL.

- Juarpammel Diinepa-Benna

JlercTBUS ¢ MHOXKECTBAMHU
PaccmaTtpuBaeMble BOIIPOCHI:
- JlelicTBUS ¢ MHOXKECTBAaMH

QOyHKIUU U OTOOPaKEHHUS.
PaCCManI/IBaeMBIC BOIPOCHI:

- OyHKIWU # OTOOpasKEeHUS.

- Jlnarpammel Xacce

MOH_IHOCTI/I MHO>XCECTB.
PaccmaTtpuBaeMble BOIIPOCHI:

- MONIIHOCTH MHOECTB.

- C4yeTHbIE U KOHTUHYaJIbHbIE MHOKECTBA.
- O-cumBonuka 3. Jlanzaay.

Teopm[ YHUCCJI U YHUCJIOBAA CUCTEMA.
PaccmarprBaeMbie BOTIPOCHI:

- OCHOBHI)Ie IIOHATUS Teoppm YUCCI U ‘-II/ICJ'IOBOI‘/'I CUCTEMBI.
- AxkcuoMartuka Ileano

Teopm{ ACIIMMOCTH, aJITOPUTM EBKJ’II/I,Z[a.
PaccmarpuBaembie BOIPOCHL:

- OCHOBHEBIC TIOHATHUS TEOPUH JEITUMOCTH, anroputMa EBkimuna.
- HOZ u HOK 1 crmoco0Obl UX HaXOKIHITS.

Jlenenue ¢ ocTaTKOM.
PaccMaTprBaeMble BOTIPOCHI:

- OCcOOCHHOCTH JICJICHUS C OCTAaTKOM.
- CpaBHEHHS 110 MOJYJTIO U X TEOPHUS.
- Lenast u npo6GHast 4acTh 4uciia

CHcTeMBbl CUMCIICHUS
PaCCManI/IBaeMHe BOIPOCHI:
- OCHOBHEIC ITOHATHS U TCPMHUHDbI CUCTEMbI CHUCJICHUS.

OcHOBaHUSI MAaTEMATHUECKON JTOTHKH.
PaCCManHBaGMLIC BOIPOCHI:

- OCHOBaHI/IH MaTeMaTPI‘IeCKOﬁ JIOTUKH.

- Hpe}lI/IKaTBI 1 JIOTUYCCKHUEC CBA3KH.

- AnreOpa JTIOTUKH.

10

HpCI[I/IKaTBI, 3aBUCAIIINEC OT HCU3BCCTHBIX

PaccmarpuBaembie BONpPOCHL:

- OCHOBBIHE MOHATHS U ONpeeIeHNs "TIPeJUKaThl", 3aBUCSIINE OT HEU3BECTHBIX.
- Kanropsr.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

11

Ta0nu1bl ICTUHHOCTHU JIOTUYECKUX (PYHKIIUI.

PaccmarpuBaembie BOIIPOCHL:
- TaOnu1pl HICTUHHOCTH JIOTHYECKUX (DYHKIHH.

12

3aKOHBI JIOTHKH.

PaccmarpuBaembie BOIIPOCHL:

- OCHOBBIHBIE IOHATHA U ONpeACIICHUS 3aKOHO JIOTUKH.
- [Ipsimast, oOpaTHast 1 MPOTHUBOIIOIOKHAS TEOPEMBI

13

Kombunaropuka.

PaccmarpuBaembie BOIPOCHL:

- OCHOBHEIC ITOHATHS U TCPMUHDBL KOMGI/IHaTOpI/IKI/I.

- Coenunenus u popmyna HeroToHa [t cTeneHu OuHOMA.

14

Tpeyronpuuk [Tackans u HEKOTOPbIE CBOMCTBA COYETAHUI
PaccmaTpuBaeMble BOIIPOCHI:
- Tpeyronbnuk [1ackans 1 HEKOTOpPbIE CBOMCTBA COYETAHUN

15

HCpCCTaHOBKI/I C MOBTOPCHUAMMH U COUYCTAHUSA C IIOBTOPCHUSAMMU.
PaccmarprBaeMbie BOTIPOCHI:

- [TepecTaHOBKH C TIOBTOPEHUSMH U COYCTAHHS C TIOBTOPCHISIMU.

- BunomwuasnbHas GpopmyIa.

- @opMya BKIIOUYEHUN U UCKIIIOUEHUH.

16

[TpousBoasmyie PyHKINNA U KOMOWHATOPHBIN aHAIN3
PaccmaTrpuBaeMble BOIIPOCHI:
- OcobeHHOCTH MTPOM3BOAAIINX (DYHKIMH M KOMOMHATOPHOTO aHAIIN3a.

17

Omnpenenenue rpada.
PaCCManI/IBaeMBIC BOIPOCHI:

- OcHoOBHEIE ompeneneHus rpada.

- 'eomeTpuueckas uHTEpIIpETaIys rpada

18

OlinepoBbl rpadsl.

PaccmarpuBaembie BOIPOCHL:

- OCHOBBIHBIE IOHATHS U ONpPEeNeHusT DUIepOBhIX IpadoB.

- ®opmyna Ditnepa 1isi MHOTOIpaHHUKOB U [111aTOHOBEI Tena.
- JlepeBbsi.

- HanpaBnennsie rpadsr.

- [{uxIIBI ¥ KOHTYPBI

19

[Tpunoxenus Teopun rpados.

PaccmarpuBaembie BOIPOCHL:

- OCHOBHBIE TIOHSTHS U ONIPE/IENICHHs] IPHIIOKEHUSI TEOPUH IpadoB.

- OcHoBHBIE BUABI TPadoB.

- baza He3aBUCHMBIX KOHTYPOB, ypaBHeHHs: Kupxroda Jis 21eKTpUYecKHX Lerneld 1 MeToJ| KOHTYPHBIX
TOKOB.

- 'aMMIBTOHOBEI TMHUU.

- 3ajava 0 yMcIe KOHEUHBIX YTIEBOAOPOAOB.

20

3amanue rpad)oB C TOMOIIBI0 MATPHII.
PaccmarpuBaembie BOIPOCHL:

- OcHOBHEIE 3aJaHus TpadOB ¢ IIOMOIIBIO MaTPHUIL.
- [Ipermy1ecTBa 1 HEAOCTATKH TAKOTO IOJXO0AA

21

[Tnockue rpadsr u Teopema KypatoBckoro

PaCCManHBaGMLIC BOIPOCHI:
- OCHOBHEIE OIIPEACJICHUA U NOHATUA IMJIOCKUX Fpa(l)OB 1 TCOPEMBI KypaTOBCKOl"O.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

22

®dopmyna Ditnepa u crepeorpaduueckas MPOSKIIHs.

PaccmarpuBaembie BOIIPOCHL:

- ®opmyna Ditniepa u crepeorpapuyeckast MpoeKIus.

- OCHOBHEIE TCPMUHBI 1 OIPECIICHUA TeOpeMLI 317Iﬂepa O NpaBUJIBHBIX MHOT'OYTOJIbHUKaX

23

AJITOPUTMBI.

PaccmaTpuBaemble BOTIPOCHI:

- OCHOBHBIE IOHSTHUS U ONPENTICHHUS aITOPUTMOB.

- OcobeHHOCTH YPPEKTHBHOCTH M CXOIMMOCTH.

- ANTOPUTMBI AJI51 MHOTOUJICHOB.

- AnroputMm IlTypma.

- Cxema I'opHepa.

- Anroput™ EBrinpa.

- Anroput™m KapaityOsr as1s pacdyera npou3BeeHUsl.

24

AJ'IFOpI/ITM H3BJICUCHUA KOPHA MCTOIOM HrroTona.

PaccmartprBaeMbie BOTIPOCHI:

- OCHOBHBIC TIOHSATHS H OTIPEICIICHUS aJTOPUTMa U3BJICUCHHUS KOpHS MeTooM HpioTOHA.
- MeToa quX0TOMUU

25

ANTOpHUTMEI 1715 TpadoB.
PaccmaTtpuBaeMble BOIIPOCHI:

- AnropuT™msl it Tpad)oB.

- Anroputm Teppu.

- 3aayy ONTUMAIBHON MapIIPyTU3AIMH.
- JluHaMudeckoe mporpaMMHpOBaHUE.

- Anroputm ®@opaa.

- Mertoa BeTBeil U rpaHuULl.

- Anroput™m JleikeTpsl

26

Anroputm ®@opaa u PankepcoHa.
PaccmarpuBaembie BOIIPOCHL:
- OcHOBBIHE OHATHS U omnpaeeHus anroputma @opna u PankepcoHa

27

AnropurMm I'aycca.

PaccmarpuBaembie BOIIPOCHL:

- OCHOBHEBIC TTOHATHS U OIPCACIICHUA aJIrOpUTMa Faycca.
- PaSpe)KGHHLIG MaTpuibl

28

Anroputm MeiicoHa.

PaccmarpuBaembie BONPOCHL:

- OcHOBBIHBIE TOHATHUS U OTIpEAEIeHUs anroputMa MeiicoHa.
- [{ukJibl TpaHCIO3UIMHM B TEPECTaHOBKAX.

- Jloka3arenbCTBO IpaBuiia MelicoHa.

4.2. 3aHATUS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie pabOThI

/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

MaremaTnyecKkoe BbIpaKEHNE
B pesyinbTate BINOIHEHHS Ta00PATOPHOH pabOTHI CTYJEHT OTpadaThiBacT yMEHHE peraTh 3a/1a41
«MaTtemaTHyeckoe BBIPAKCHUECY .




HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

VY cnoBHBIM ontepaTop

B pesyinbrate BhINOIHEHHS PaOOTHI CTYAGHT OTpadaThIBaeT YMEHUE PELIaTh 3a7a4H Ha TeMY «Y CIIOBHBIN
OIepaTopy.

3 |[luknuueckwuii mporecc
B pesynbrate paboThl CTYAEGHT 0TpadaThIBAET YMEHME pelIaTh 3a/jau Ha TeMy «Lluknndeckuii mpoueccy.
4 |MaccuBbl
B pesynbrare paboThl cTyIeHT oTpadaThIBaCT YMEHUE pEIIaTh 3a1a4X Ha TeMy «MacCHBEI.
4.3. CamocrosiTenbHas padoTa 00y4arOImuXCs.
Ne .
Bun camocrositenbHOM paboThI
n/m
1 |U3yudeHue MOMOTHUTEIBHOMN JIUTEPATYPHI.
2 |[ToaroroBka k 1a0OpPaTOPHBIM paboTaM.
3 | [loaroroBka K MpOMEXYTOYHON aTTECTAIINH.
4 | TloaroToBKa K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeueHb TEM KYPCOBBIX padOT
KypcoBbie paboThl (ITPOEKTHI) HE MPEAYCMOTPEHBI.

5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

Ne
0 /; bubnuorpaduyeckoe onrcanue Mecto nocrtyna
1 | Havana teopuu MHOeCTB. — 4-
e m311., jomn. Bepemarun H. K., https://www.mccme.ru/free-books/shen/shen-logic-part1-
Ilens A. M.: MIIHMO , 2012 | 2.pdf
2 | Kypc muddepennmanpHoro u
MHTErPaNbHOTO HCYUCIIEHHS http://www.mechmat.univ.kiev.ua/wp-
(tom 1). @uxrenronsy . M M.: | content/uploads/2018/03/fihtengolc.kurs_dif_int_isch.1.pdf
Jlanb , 2016
3 | Maremaruyeckasi UHAYKIHS. —
4-¢ w31., crepeotun llleHs A. https://www.mccme.ru/shen/induction.pdf
M.: MIITHMO , 2011
1 CnenuanbHasi MaTemMaTUKa

(KOHCTIEKT JIeKIHil JIst https://www.bsuir.by/m/12_103607_1_ 76611.pdf
CTYACHTOB CIICHHUAJIBHOCTHU
ACY) Conosees A. E. Ilepmb:
IITY , 2001




6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOECHUU JUCHUIUIUHBI (MOYJIS).

Odunmaneuseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texuuueckas oubnuoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «¥Opaitt» (https://urait.ru/).

O6mue UHPOPMAIMOHHBIE, CIPABOYHBIE U  TMOUCKOBBIE  CHUCTEMBI
«Koncynbrant [lmtocy, «["apanty.

DNEeKTPOHHO-OMOIMOTeUHAs cucrema U3/1aTeJIbCTBA «JTaHby
(http://e.lanbook.com/).

DnexTpoHHO-0MOmMoTeyHas cuctema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Microsoft Internet Explorer (uiu apyroit 6paysep).
Omneparrionnas cucrema Microsoft Windows.
Microsoft Office.

Microsoft Visual Studio

Community Edition 2015

Microsoft Visio

MatLab ve nixe R20013a

8. Omumcanue MaTepHAIBbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOJIYJIIO).

YueOHble ayIUTOPUU ISl TMPOBEACHUS YUE€OHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.
9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3aueT B 4 cemecTpe.

10. OueHouHble MaTEpHUAIBI.

OueHoYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEJICHUH MTPOMEKYTOUHON

aTTecTaluyu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktoM PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTelb Kadenpsl
"NHTennexTyanbHOE yIPaBICHUE U
nH(popMarmoHHas: 6€3011acHOCTh B
BBICOKOABTOMAaTU3UPOBAHHBIX
TpaHCHOPTHBIX cucteMax" MHcTUTyTa
KEJIE3HOJOPOKHOTO TpaHCTIOPTa

CorJiacoBaHo:

3aBenyromuit kadenpoit Yu3n

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUU

A.U. CecnaBun

JILA. bapaHos

C.B. Bonoauna



