MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

51.B.01.01

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIJINHBI

N30panHble BOMPOCHI MATEMATH4YECKOI0 MoieiupoBanus 1

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO MOATOTOBKH (CIEIUATBHOCTH)
01.04.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

HAIPaBICHHOCTH (TIPOQWITH )/CIICIIUATH3AITHS
MareMaTHueCcKoe MOJICIIUPOBAHUE

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2022
O6mmas Tpynoemkocts: 4 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 2

®opma koutpoJs | ud.3auer Hroro
Bun 3ansaTuit
Jlexun 18 18
JlaGoparopHble
[TpakTHueckue 36 36
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 54,25 54,25
CamocTosTenpHas padora 89,75 89,75
KoHTpoas
Hroro 144 144




Pabouyro mporpamMmy cocTaBuiI(H):
JlouieHT, noneHt, K.¢.-M.H., Toipeirunaa [ A.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Penensent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yueOHOro mana
HAaIpaBJICHUS ITOATOTOBKY (CHEIUATBLHOCTH)
01.04.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

(KOO U HAUMEHOBAHUE HANPABIEHUs. NOO20MOBKU, cneyuanvHocmu ¢ coomgeemcemeuu ¢ @I'OC BIIO)

Cpok eiicTBHSI MPOrpaMMBbl TMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «IIpuknagHas MaTeMaTuKa 1 HHGOPMATUKa»

(mporokon 3acemanus Ne 2 ot «15» centsaops 2021r.).



1. Ileaib 0CBOEHUA TUCHUILIUHBI

]_ICJ'IB OCBOCHUSA AUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie TEOPCTUUCCKUX 3HaHUH O METOJ0JIOTHH
MAaTeMaTUYCCKOM MOACIUPOBAHUHA U KJIaCCI/I(I)I/IKaI_II/II/I MaAaTCMaTHUYCCKUX MOIICHCI;’I.

2. Mecto aucunminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOGHUU KOTOPBIX Oas3upyercs NaHHas IUCIUTUIMHA:
MaTeMaTUYeCKU aHanu3, JuHeilHas anrebpa, auddepeHunanbHble YpaBHEHHS, TEOpHs
BEPOSITHOCTEM M MaTeMaTH4ecKas CTAaTUCTUKA, YHCICHHbIE METO/bl, MPOrpaMMHUPOBAHUE,
JUCKPETHBIE BEPOSTHOCTHBIE MOJICTTU

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPHIX OCBOCHUE JAHHOW JUCHHUIUIMHBI HEOOXOJAUMO Kak
MpeIeCTBYIONIEE: /IS BHIIIOJHEHUSI HAYYHO-UCCIIEI0BATEIbCKON pabOoThI.

3. Ilnanupyemble pe3yJabTaThbl 00y4eHHsI

dopmMupyemMbie U
pMHpY NHaukaTopbl JOCTHKEHUS

KOHTpOJIUpYyeMble .. IInanupyemMble pe3yJbTaThl
POTHPY KOMIeTeH Ui Py pesy
KOMIIeTEHI MU o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K021 ¥ HAMEHOBAHUE)
YK-2 Cniocoben VK-2.1. 3HaeT NpUHLIHUIIBI 3HaTh: OCHOBHBIE PUHIIUIIBI
YOPaBISATh IPOEKTOM Ha pa3paboTKu Iu1aHa MaTeMaTUYECKOTO MOJEIUPOBAHUS
BCEX dTamax ero BBITTOJIHEHUS (JJOPOKHOMN YMeTb: MpUMEHSTh Ha IPAKTUKE
YKU3HEHHOTO 1IMKJIa KapThl) IPOEKTa B cepe METOJIbl MATEMATHYECKOTO
npodeccnoHaTbEHOM MOJICTTHPOBAHUS
NeSITeIbHOCTH Ha BCEX Brnagets: HaBbIKaMU TOCTPOCHUS U
JTanax ero >KU3HEHHOI'0 UCCJIEJIOBaHMSI MATEMaTUYECKUX

LIUKJIa, METO/IbI YIPABJICHUs | Mojenen
MIPOEKTOM Ha BCEX dTarax
€ro JKU3HEHHOT'O IIMKJIa
YK-2.2. Ymeer
(bopMyIMpOBaTh HA OCHOBE
MIOCTABJIEHHOM MPOOIIEMBI
MIPOEKTHYIO 3ajiauy,
pa3pabarbIBaTh IIaH
BBITIOJTHEHUS (JIOPOKHYIO
KapTy) MpoekTa B chepe
npodeccCuoHaIbHON
JesITeIbHOCTH Ha BCEX
JTarnax ero >KU3HEHHOTO
LUKJIa, TpeaycMaTpuBast
MPOOJIEMHBIE CUTYAIUH U
PHUCKH, OCYIIECTBIATH
MOHHTOPHUHT X0/1a
peanu3aiuy IpoeKTa, u
KOPPEKTHPOBKY €TI0
OTKJIOHEHUS

VK-2.3. Bnageer MmeTomamu
TUTAHUPOBAHUS U
BBITIOJTHEHUS IPOEKTOB B
YCIIOBUSAX
HEOIPEIeIEHHOCTH,




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

OCYIIECTBIISASI PYKOBOJCTBO
MIPOEKTOM (TOAepKUBAst
BBITIOJIHEHHUE MPOEKTA

VK-3 Crniocoben
OpPTraHU30BBIBATH U
PYKOBOJIUTH pabOTOM
KOMaH/Ibl, BIpabaThIBast
KOMaHIHYIO CTPATETHIO
IUIS JOCTHIKEHUS
ITOCTaBJIEHHOM I1EIH

VK-3.1. 3HaeT BO3MOXKHBIE
HECTaHIapTHBIE CUTYaIUH,
BO3HHUKAIOIINE B MIPOLIECCe
npodeccroHabHOM
JeSITeNIbHOCTH

NYK-3.2. Ymeer
JIENCTBOBATE B
HECTaH/JIAPTHBIX CUTYAIHIX,
BO3HUKAIOIIUX B MpoIiecce
npodeccnoHaTBEHOM
JeSITeNIbHOCTH,
BBIpa0AaTHIBATH CTPATETHIO
COTPYJIHUYECTBA U Ha €€
OCHOBE OPr'aHNU30BBIBATH
0TOOp 4JICHOB KOMAH/IbI JUIS
JOCTHIKEHUS TIOCTABIICHHOM
LeJH, TIAHUPOBATh U
KOPPEKTHPOBATh paboTy
KOMaH/Ibl C y4eTOM
HUHTEPECOB, 0COOEHHOCTEN
MOBEJICHUS 1 MHEHUH ee
YJICHOB, pa3pemaTh
KOH(QIIMKTHI U
MIPOTHUBOPEYUS TIPU
JIeIOBOM OOILIEHUH Ha
OCHOBE yueTa BCeX ee
CTOPOH

NVYK-3.3. Braneer
METOJIaMH U IIpueMaMu
paboThl B HECTaHIAPTHBIX
CUTYalUSAX, BOSHUKAIOIINX
B TIpo1iecce
npodeccroHanbHOI
JeSITeTbHOCTH KOMaHIbI

3HaTh: BO3MOXKHbIE HECTaHAAPTHbIE
CUTyalllu, BO3HUKAIOLIHUE B IIpoLiEcce
npodeccuoHaIbHOMN e TeIbHOCTH
YMerTh: 1elicTBOBATh B
HECTaHJAPTHBIX CUTYyallUsX,
BO3HUKAIOIIMX B IpoIiecce
npoQecCHOHAIBHOMN e TeNbHOCTH,
BbIpa0aThIBaTh CTPATErHIO
COTPYAHHUYECTBA U HA €€ OCHOBE
OpPraHU30BBIBATh OTOOP YJICHOB
KOMAaH/Ibl JJIS1 TIOCTUKEHUS
IIOCTABJICHHOW LI€JIY, IUIAHUPOBATh U
KOPPEKTUPOBATH pabOTy KOMAH/IbI C
y4€TOM UHTEPECOB, 0COOEHHOCTEM
IIOBEJICHUS U MHEHUH €€ YJICHOB,
paspemaTth KOH(PIUKTHI U
IPOTUBOPEUHS ITPU JIEIOBOM
OOLIEHNH Ha OCHOBE yueTa BCEX €€
CTOPOH

Buiamers: MeTogamu 1 npuemMamu
paboThl B HECTAaHAAPTHBIX CUTYALHSIX,
BO3HUKAIOIIMX B MpoIiecce
npodeccuoHaIbHOM e TeTbHOCTH
KOMaH/Ibl




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

(TIK-1) Cocoben
pa3pabaTbIBaTh U
aHAJTU3UPOBATh
KOHLICNTYaJIbHbIC U
TEOPETUYECKUE MOJICITU
pelIaeMbIX HayYHBIX
npo0JieM U 3agau

[IK-1.1. 3HaeT ocHOBHBIE
MOJIXOJIbI K TIOCTPOEHUIO
OCHOBHBIX U JUCKPETHBIX
MaTeMaTHYeCKUX MOJIENIel B
Pa3TUYHBIX 00JIACTSIX
3HAHUU

[IK-1.2. Ymeer cTpouts u
aHAJIM3UPOBATh
MaTeMaTU4eCKUe MOJICTN
Pa3IUYHbIX SBJICHUI U
MPOIIECCOB U BBIMOJIHSATH Ha
UX OCHOBE HAay4HbIE
HCCTIEAOBAaHUS B Pa3TUUHBIX
obJacTsax

[1IK-1.3. Bnaneer
OCHOBHBIMH METO/IaMU
MOCTPOCHUSI U aHATN3a
MaTeMaTHYeCKUX MOJIeNen
Pa3IMYHBIX SIBICHUN U
MIPOLIECCOB U BHITIOTHEHUS
Ha WX OCHOBE Hay4YHBIX
WCCIIEIOBaHHUH B pa3TUYHBIX
00J1acTsIX

3HaTh: OCHOBHBIE MMOAXO0IbI K
MOCTPOEHUIO OCHOBHBIX U
JUCKPETHBIX MAaTEMaTHYECKUX
MojIeJIel B pa3IMYHBIX 00J1aCTAX
3HAHUH

YMeThb: CTpOUTH U aHATM3UPOBATh
MaTeMaTUYeCKUE MOJIETN PA3IMUHbBIX
SIBJICHUH ¥ TIPOIIECCOB U BBITIOJIHATH
Ha UX OCHOBE HAay4YHbIC UCCIEAOBaHUS
B Pa3IUYHBIX 00JIACTIX

BnageTs: OCHOBHEIMU METOJaMH
MIOCTPOEHUS U aHATN3a
MaTeMaTHYEeCKUX MOJeIIeH
Pa3IMYHBIX SBJICHUN U MTPOIIECCOB U
BBITIOJIHEHMS HA X OCHOBE HAYYHBIX
WCCJICIOBAHHMH B PAa3JIMYHBIX 00IaCTsIX

IT1K-2 Criocoben
IIPOBOJUTH HAYYHBIE
UCCIICIOBAHMSI U TIOJTyYaTh
HOBEIC Hay‘-IHBIe nu
NPUKJIAIHBIC PE3YIIbTAThI
CaAaMOCTOATCIBHO U B
COCTaBE HAYYHOTO
KOJUIEKTHBA

[1K-2.1. 3naet MeToabI
MPOBEACHUS HAYIHBIX
HCCIIEAOBAHUMN U
TEXHOJIOTHIO KOMaH/THOMN
paboThI

[TIK-2.2. YMmeeT npoBoANTH
Hay4HbI€ UCCIEAOBAHUS IS
MOTyYEHUsI HAYYHBIX U
MPUKJIAHBIX PE3YJIHTATOB B
Pa3IUYHBIX 00JIaCTAX
MPUKJIATHON MaTeMaTUKU U
nH(OPMATUKU

TIK-2.3. Bnaneet HaBBIKaMU
MPOBEACHUS HAYIHBIX
HUCCIeIOBaHUN IS
TOTyYeHHUs HAYIHBIX U
MPUKJIAHBIX PE3YJIHTATOB B
Pa3IUYHBIX 00JIACTIX
MPUKJIATHON MaTeMaTHKU U
MH(OPMATUKH.

3HaTh: METO/Ibl IPOBEICHUS HAYUHBIX
HCCIIEIOBAHUMN U TEXHOJIOTHIO
KOMaHJIHON paboThI

YMeThb: MPOBOAUTH HAYYHBIE
MCCJIEIOBAHMS U MOJTy4aTh HOBBIE
Hay4HbIC U IPUKJIIATHBIC PE3YIIbTAThI
CaMOCTOATENIbHO U B COCTAaBE
Hay4YHOT'O KOJIJIEKTHBA

Bnaners: HaBbIKaMu IPOBEICHUS
Hay4YHBIX UCCJICIOBAHUM JIJIS
MOJIyYEHUS] HAYYHBIX U MPUKIIATHBIX
pPe3yIabTAaTOB B PA3IMYHBIX 00IACTSIX
NPUKIATHON MaTeMaTUKU U
MH(OPMATHKH.




4. CTpyKTYpa U colepKaHue TUCUUIINHBI

Moayab
(pa3neun)

yueOHoM

Bun

padoTsbI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HanMeHOBaHMe
OLIEHOYHOT 0
cpeacTBa)

Mogyns 1

JIek.

MeTtomonorus MaTeMaTHIeCKOr o
MOACIINPOBAHUA. OJEeMEHTHI CHCTEMHOT'O
aHajJIm3a.

IIp.

Mopens. CBoiicTBa Mojean. Buapl
MoJienupoBanusi. KOrHUTHUBHBIE,
KOHIIENTYaJbHbIC U (OPMATBHBIC MOICITH.
Bzaumocss3s mojeneii. Marematruueckas
MOJETIb.

Jlex.

Knaccudukanus MaTeMaTHUECKUX MOJIENIEH.
Krnaccudukanus MaTeMaTHIECKUX MOICIICH B
3aBUCUMOCTH OT METOJOB PEATTU3ALU Y.

IIp.

Knaccudukainus MaTemMaTHUeCKUX MOJIENel B
3aBHCHMOCTH OT CJIOJKHOCTU 00BEKTa
MOJEJIIMPOBAHUS, B 3aBUCUMOCTH OT OIlepaTopa
MOJIEJIH, B 3aBUCUMOCTH OT IMapaMeTpPOB
MOJEJIH, B 3aBUCUMOCTH OT IIeIeH
MozenupoBanus. Kimaccudukanms
MaTeMaTHYEeCKHUX MOJCIIEeH B 3aBUCHMOCTH OT
MeTo0B peanu3anuu. CTaTUCTUYECKOE
MOJIEJIUPOBAHUE.

JIek.

DTanbl TOCTPOEHUS MaTEMAaTUUECKOW MOJICITH.
Craructruueckoe MOJEIUPOBAHUE.

IIp.

DTarnbl TOCTPOSHUSI MaTEMAaTUUECKOU MOJICITH.
Craructruueckoe MOJEIHPOBAHUE.




Moayab
(pa3neun)

Bun
yueOHoM
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, Y.

®DopMbI TEKYLIETO
KOHTPOJIfA
(HanMeHOBaHMe
OLIEHOYHOT0
cpeacTBa)

JIek.

Heuerkoe monenupoBaHue.

Heuerkue MHOkecTBa. DyHKIIUU
MpuHAIe)KHOCTU. Oniepa Ha/l HEYETKUMU
MHOYKECTBAMHU.

Tunoseie 3aganus

Heuerkne mHoxecTBa. yHKIMH
npuHaIe)kHOCTH. Oniepanuu HaJl HCYETKUMHU
MHOKECTBaMHU.

Tunoseie 3aganus

JIek.

Heuerkoe moaenupoBaHnue.
Heuerkas noruka. JINHrBUCTHYECKHE
IICPCMCHHBIC. OCHOBHBIE JTOTMYECKHUE

omnepanyy ¢ HEUETKUMH BbICKA3bIBAHUSIMH.
[IpaBuna HEYETKUX NPOLYKIIUH.
MoaenupoBaHu€e C MOMOIIBIO anmnapara
HEUETKUX MHOXKECTB.

Tunoseie 3aganus

IIp.

Heuertkas noruka. JIMHTrBUCTHYECKHUE
nepeMeHHble. OCHOBHBIE JIOTUUECKHE
onepanyy ¢ HEYETKUMH BBICKA3bIBAHUSIMH

Tunoseie 3aganus

IIp.

IIpaBuna HEYETKUX MPOLYKIUH.
MonennpoBaHue ¢ MOMOLIBIO anmapara
HEYETKUX MHOXECTB.

TunoBkle 3agaHus

ITA

0,25

CA

89,75

Hroro:

144




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B pamkax yueGHOro Kypca npeycCMOTPEHBI CIeAYIoe 00pa3oBaTebHbIC TEXHOIOTHUH:

TEXHOJIOTHUS TPATUIIMOHHOTO O0yUYEHUS: JIEKIIUHN U MPAKTUYECKUE pabOThl, CAMOCTOATEIbHAS
pabora.

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CLMIIJIMHBI

N3yuenne IUCHMIIIMHBI TpeOyeT CHUCTEMAaTHYECKOro M I0CJIEeI0BaTEIbHOIO HAaKOIJIEHUS
3HaHMM, CIIEIOBATEIbHO, IPOITYCKU OTAEJIbHBIX TEM HE MTO3BOJISIFOT IITyOOKO OCBOUTH IIPEIMET.

B Xone neKuMOHHBIX 3aHATUH 3aJaBaTh MPENOAABATENIO YTOUYHSIOIINE BOIPOCHI C IIEJIBIO
YSICHEHUS TEOPETUYECKUX TOJIOKEHUH, pa3pelIeHHs] CIIOPHBIX CUTYALUH.

CTylieHT MOeT [OINOJIHUTh CIHUCOK HCIOJb30BAHHOW JIMTEPaTypbl COBPEMEHHBIMHU
MCTOYHUKAMU, HE IPEJICTABICHHBIMU B CIMCKE PEKOMEHOBAaHHOW JMTEpPATYphl, U B JajbHEHIIEM
UCIOJIb30BaTh COOCTBEHHBIE IMOATOTOBJIEHHBIE yUeOHbIEe MaTepUaibl IPU HAMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBATM(UKAIIMOHHBIX PadoT.

CrynenTam cienyer:

® [IpU MOATOTOBKE K MPAKTUYECKUM 3aHATHSM CIEIyeT 00sS3aTelIbHO HCIOJIb30BATh HE
TOJIBKO JICKIIH, YYEOHYIO JIUTEpaTypy, HO U IPYrHe UCTOUHUKH;

e B Hayaje 3aHATUN 3a/JaTh MPENOAABATENIO BONPOCHI 10 MaTepuaiy, BbI3BaBIIEMY
3aTpy/lHEHUS B €ro NOHMMAHMM M OCBOEHUHM IpPHU PELICHUM 3a]ad, 3aJaHHbIX JUIs
CaMOCTOSITEJILHOTO PELICHMUS;

e Ha 3aHATUM JOBOJUTH  KaXIyl 3aJady O OKOHYATEeJIbHOIO  PELIeHHUS,
JEMOHCTPUPOBaTh IOHMMAHME IIPOBEACHHBIX pPACUETOB (QHAIU30B, CUTyallMil), B
cilydae 3aTpyJHeHUH o0paIaThes K NpenoaBaTeto.

st Toro yToOBl MPAKTUYECKHUE 3aHATHUS NPUHOCWIM MaKCHUMAaJIbHYIO I0JIb3Y, HEOOXOAUMO
IOMHUTb, YTO YIpPAXKHEHHE U pelIeHUE 3a7ay IMPOBOAATCS IO PACCMOTPEHHOMY Ha JIEKIUAIX
MaTepualy U CBSI3aHbI, KaK MPaBUJIO, C JIETAIbHBIM pa300poM OTAENIbHBIX BOMPOCOB JIEKIIMOHHOIO
Kypca. CrenyeT NOAUEPKHYTb, YTO TOJBKO IIOCJIE€ YCBOGHMs JICKIMOHHOI'O MaTepuajga cC
OTIpEeIeIEHHON TOYKHU 3peHMs (2 UMEHHO C TOHM, C KOTOPOW OH M3J1araercs Ha JIEKIUSX) OH Oyaer
3aKPEIUIATHCS CTYJIEHTOM Ha NMPaKTHUECKUX 3aHATHUAX KaK B pe3yibTaTe OOCYXKACHUS M aHaIu3a
JIEKIIMOHHOT'O MaTepuaja, TaKk U C IMOMOIIbIO0 pelIeHHs MpoOJeMHBIX cUTyauui, 3anad. [Ipu »Tux
YCIIOBUSX CTYAECHT HE TOJIBKO XOpOILIO YCBOMT MarepHuall, HO M HAy4dHUTCi NPUMEHSITh €ro Ha
IPAKTHKE, a TAKXK€ IOJYYUT JONOJHUTENIbHBIM CTUMYJ (M 3TO OYEHb Ba)XHO) JUIsl aKTUBHOMN
NpOopabOTKH JIEKIIUH.

[Ipy caMOCTOSITENIBHOM pEHIeHUH 3a]lad HY>KHO OOOCHOBBIBATh KaXKIbI ATal pelleHus,
UCXOZS U3 TEOPETHUYECKUX IOJIOKEHUHM Kypca. Eciii CTyJeHT BUAWT HECKOJIBKO IyTEW pEIeHUs
npo0sieMbl (3aauM), TO HYKHO CpPaBHUTb UX U BbIOpaTh caMblil panuoHainbHbIM. [lonesno no
Hayaja BBIYMCICHMH COCTaBUTh KpaTKMi IUlaH pemieHus mnpoOiemsl (3anaun). Pemienue
NpoOJIEMHBIX 3a/ad WIM NPUMEPOB CleNyeT H3jiaraTh MOJApOOHO, BBIYMCIEHHUS paclrojiaratb B
CTPOTOM TMOpSAJKE, OTHAENSS BCIOMOIAaTEIbHbIE BBIYMCIECHUS OT OCHOBHBIX. PemieHus npu
HEO0OXOJUMOCTH HY>KHO COMPOBOKIATh KOMMEHTAPHUAMH, CXeMaMH, YepTexKaMHU U PUCYHKAMH.

Crenyer NMOMHMTH, YTO pELICHHE KaXIO0W Y4eOHOW 3akadyM JOJDKHO JIOBOAMTHCSA [0
OKOHYATEeJIBHOT'0 JIOTHYECKOT0 OTBETA, KOTOPOro TPeOYyeT yCIOBUE, U 110 BO3MOKHOCTH C BBIBOJIOM.
[Tonmy4yeHHBI OTBET clieyeT MPOBEPUTH CITOCOOAMU, BBITEKAIOLIMMH U3 CYIIECTBA JJAaHHOW 3a/lauH.
[Tone3no Taxke (eciu BO3MOXKHO) pellaTh HECKOJbKMMHU CHOCOOaMU U CPaBHUTH IMOTYYEHHbBIE
pe3yibTaThl. PemieHue 3agay JaHHOTO TUINA HYXKHO NPOAOJDKATH J0 IMPHOOPETEHUs TBEPABIX
HABBIKOB B X PELICHUH.

[ToarotoBka K 3adery cHocOOCTBYET 3aKpEIICHHIO, YIIyOJeHHI0 M OOOOIIEHUIO 3HAHMA,
MOJTy4aeMBbIX, B Tpoliecce 00ydeHHs], a TaKKe MPUMEHEHHUIO UX K PEUICHUIO MPaKTUYECKUX 3ajJad.
['oTOBsICH K 3aueTy, CTYJIEHT JIMKBUIUPYET HUMEIOIIMEcs NpoOensl B 3HAHUAX, YIIyOIser,
CUCTEMATHU3UPYET U yHOPSA0YMBAET CBOM 3HaHUsA. Ha 3adere CTyIeHT NEMOHCTPUPYET TO, UTO OH
nproOpen B nporecce 00yueHHst 10 KOHKPETHOM yueOHOM TUCIUTUINHE.



HeoOxoaumMo OpHeHTHpOBaTh CTYACHTOB Ha CHCTEMAaTHYECKYIO MOJTrOTOBKY K 3aHATHSIM B

TCYCHHUC CCMCCTpA, YTO TIO3BOJIMUT MCIIOJIL30BAaTh BpPCMs BKSaMeHaHI/IOHHOﬁ ceCCuu i
cHUCTEMaTUu3annuu 3HAHUIA.

7. OeHOYHBIE CPEICTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpoO/IMpyemMoii KOMIIeTeH U HaumeHoBanue
Cemectp
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA
2 YK-2 Bonpocut k 3auemy Ne 30-38
2 YK-3 Bonpocuwl k 3auemy Ne 41-48
2 I1K-1 Tunosvie 3a0anus Ne 1-4,
2 I1K-2 Bonpocuwl k 3auemy Ne 130, 39, 40,49,50

7.2. TunoBble 3aJaHUs] MU HHbIE MAaTepPUAJIbl, HEO0X0IMMBbIe VIl TeKYIIero KOHTPOJIs

7.2.1. 3apanusi

(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble 3aganus
3aganue 1

ITycte U= {0, 1, 2,... 120} — B03MOKHBII BO3pacT 4ejoBeKa. BhICTymas B pojiu 3KCIEPTa,
noctpoite rpaguku (GyHKIUNA NTPUHAMICKHOCTH CICIYIOIIMX HEYSTKUX MHOXKECTB: A —
Mononoi, B — crapeiii, C — ouenb Monofoi, D— He crappiii. 3anuimuTe STH MHOXKECTBA.
CpaBHuTE TONy4eHHBbIE BaMH Tpaduku ¢ rpadgukamu Bammx koiuier. Ecnu ects pasnmuyms,
MOMBITATECh OOBACHUTH MPUYUHBI ATHX PA3TAYHIA.

3amanue 2

U = R +U {0} MHO>XXeCTBO HEOTPUIIATEIBHBIX JCHCTBUTEIBHBIX YHCEIL.
3anaHbl byHKINN IPUHAIIC)KHOCTH HEYETKHUX MHOJKECTB!

0, ecrn0<x<3
x—3

Ue(x) = e 3 <x <6, 0<x<o

1, ecaux > 6

JJ1st Ka)KIOTO HEYETKOTO MHOYKECTBA TPEOYeTCs:

1) nocTpouth rpaduk GyHKINU PHHAIICKHOCTH;

2) 3amucath pa3jioKeHHe M0 MHOXKECTBAM YPOBHS;

3) 3anmcarh IPUOTIKEHHOE TUCKPETHOE pa3lioxkeHue, pa3ouB orpe3ok [0,1] Ha maTh yacTei.

3aganue 3
JlaHbI HEUETKHME MHOYKECTBA:

A=0,2/5+0,6/6+9/7+0,8/8+0,6/9u



B =0,7/1+0,8/3 + 0,5/4.

TpeOyercs:

1) 3anucars maokectea CON(A), DIL(A), CON(B), DIL(B);

2) caenaTh JBa yepTeka: Ha OAHOM u300pa3uth mHOKkecTBa A4, CON(A), DIL(A), Ha BTOpOM —

mHoxectBa B, CON(B),DIL(B);

3) BBIYMCIIMTH WHICKCHI HEYETKOCTH TI0 METPUKE XEMMUHTa JIJIsl BCEX IECTH MHOXKECTB;

4) BBIYUCIIUTH MHJCKCHI HEUYSTKOCTH 10 €BKJIMOBOM METPUKE JIJISl BCEX IIECTH MHOXECTB;

5) cpaBHUTH CTEIEHh HEYCTKOCTH MHOXECTBA A cO crerneHpio HeueTkoctd MHOXKecTB CON(A),
DIL(A),a Taxxxe mHOecTBa B ¢ mHOecTBamu CON(B), DIL(B).

3amanue 4
Ha yuuBepcansnom mHoxectBe U= {a, b, ¢, d, ¢,f, g}3aganbl HeueTkre MHOXKECTBA
A =0,3/b +0,7/c+1/d+0,2/f+ 0,6/g;
B =10,3/a+1/b+0,5/c+0,8/d+ 1/e +0,5/f+ 0,6/g;
C=1/a+0,5b +0,2/d + 0,2/ f+ 0,9/g.
Tpebyercs:
1) HalTHM MHOXKECTBA:
ANB,AUB, (AUB)NC,(AnNB)NC,(AnA)-(BnNB)
U IaTh T€OMETPUYUECKYIO HHTEPIIPETALMIO BBITIOJHCHHBIX OTIEPAIINii;
2) naiitu Muoxectsa:0,84% U 0,5B2 U 0,3C2.0,6(A- B) N C?;

Tembl NMCbMEHHBIX PadOT
He npexycMoTpeHsl

7.3. OueHo4Hble cpeacTBa AJsS NMPOMEXKYTOYHOH aTTECTAMU IO HTOraM OCBOEHUS
JUCIHHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOUYHOI aTTeCTALNHU

Ne ni/m Bomnpocsl k 3auety

1 Mopenb. MoaenupoBanue. CorictBa mojenu. Llenn MoaenupoBaHus.

2 Tunel MOJIETUPOBAHUS.

3 KoruutusHbIe, KOHIIENTYaJIbHBIE U (HOPMAJIbHBIE MOJICIIH.

4 Knaccudukanus MaTeMaTHueCKUX MOJIeNiel B 3aBUCUMOCTH OT CJIOKHOCTH OOBEKTa
MoienrpoBanusi. CTpyKTypHas, IUMUTallMOHHAs. DJIEMEHThI CHCTEMHOTO aHaJIM3a.

5 Knaccudukanus maTeMaTHyecKuX MOJeNied B 3aBUCHMOCTH OT ONepaTopa MOJIEIH.

6 Knaccudukanus MmaTemMaTuuecKux Mojesiel B 3aBUCUMOCTH OT LieJiei
MOJEJIIUPOBAHUS.

7 Knaccudukaius MaTeMaTHUECKUX MOJieJiel B 3aBUCHMOCTH OT MapaMeTPOB MOJIENH.

8 Knaccudukaiins MaTeMaTHUECKUX MOJIeNiel B 3aBHCUMOCTH OT METOJIOB peallM3allHH.

9 OtaIbl NOCTPOSHHS] MATEMAaTUYECKOW MOJIETIH.

10 CopepxartenpHasi IOCTaHOBKA 33J1a4l MOJIEITUPOBAHUSI.

11 KoHuenryanpHas NOCTAaHOBKA 33/1a4U MOJICJIMPOBAHUSL.

12 Marematruyeckasi HOCTaHOBKA 33J1a4l MOJIETUPOBAHUSL.

13 Br160p 1 060cHOBaHHE METO/1a pelICHHs 3a/1aUH.

14 [TpoBepka aIeKBaTHOCTU MOJIEIH. AHAIN3 PE3YyIbTATOB MOJICITHMPOBAHHUSL.

15 OCHOBHBIE OHSTHUSI CHCTEMHOTO aHAJIM3a.

16 CrpykTypHOE MOoAenupoBaHue. Buibl CTpyKTYpHBIX Mojenen

17 ITocTpoeHne CTPYKTYPHBIX MOJEIIEH.




18 Heuerkne MHOXKECTBA.
19 DYHKIIUHA PUHAJICKHOCTH.
20 Ornepanuu HaJl HEYETKUMU MHOKECTBAMHU.
21 Heuetkue ynucna.
22 JIuHrBHCTHYECKHUE IEPEMEHHBIE.
23 OCHOBHBIE JIOTHYECKHE OTIEPALIMU C HEUETKUMH BBICKA3bIBAHUSIMHU.
24 ITpaBuaa HEYETKUX MPOAYKITHI.
25 MojenupoBaHye ¢ TOMOIIBIO anmnapara HeYeTKMX MHOKECTB.
26 buHapHbBIE OTHOIIICHUSI.
27 Heuerkue OMHapHbIE OTHOILIECHUSI.
28 KoMmmo3uiust HeueTKux OMHAPHBIX OTHOIIICHUH.
29 CBoiicTBa U BU/IbI HEUETKUX OMHAPHBIX OTHOIICHHIH.
30 CrnoxHast cuctema.
31 MareMaTHYECKHE MOJICITH YJIEMEHTOB CIIOKHBIX CHCTEM.
32 CTpyKTypHOE MOJCIMPOBAHHUE.
33 Mozenp 0eJIoro sAImKa.
34 Mo/ienib 4epHOTO SIIIUKA.
35 CniocoObl MOCTPOESHHS CTPYKTYPHBIX MOJIEIICH.
36 Hepapxuueckue CTpyKTyphl
37 JIEKOMITO3HIINS CHCTEMBI.
38 [TporpamMMHas peajn3aius MaTeMaTHUECKOW MOJISIIH.
39 JluHeliHast MOJIETIb.
40 Henuuelinas moens.
41 AHaJIN3 CTPYKTYpbI CUCTEM.
42 ITpoBepka aIcKBaTHOCTH MOJICIICH.
43 DKCIEpUMEHT KaK CPEJICTBO MOCTPOSHUS MOJIEIICH.
44 [TapameTpuueckue MeTo 16l 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.
45 Henapamerpuueckue MeTo 1bl 00padOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.
46 IIpoBepka aieKBATHOCTH MOJEIIEH.
47 OCHOBHBIE IOHATHS CUCTEMHOT'O aHAJIN3A.
48 [Tpoueaypsl CUCTEMHOT'O aHAJIM3A.
49 BepositHOCTHOE onvicaHue COOBITHI 1 TPOLIECCOB.
50 Omnucanue cuTyanuii ¢ HOMOIIBI0 HEUYETKUX MOJIeNei.
7.3.2. Kputepuu U HOPMbI OLlEHKH
dopma
Cemectp NPOBELCHHH Kputepuu u HOpMBI OLIEHKHU
NMPOMeKYTOYHOM
arrecTaluu
3ader ¢ OLIEHKON CryneHT ycBoui y4eOHbIiH
(MMCHMEHHO) MaTepuan, He 3aTpyIHSIETCS B

KOTIIUYIHO»

OTBECTEC HpI/I BUION3MCHCHUN
3a/laHusl, CBOOOIHO CIIPaBISETCS
C 3a/1a4aMu ¥ BONPOCAMH. 3a/1auu
JIOJDKHBI OBITH BBIIOJHEHBI
CTYJEHTOM He MeHee yeM Ha 90%.

«Xopouo»

CryneHT 3HaeT yueOHbIi
MaTepHal, 0IMyCcKaeT
HECYIIIECTBEHHbIE OIINOKY MPH
OTBETE Ha BOIIPOCHI WIIH TIPH
peleHnt 3a1a4. 3a1a4u JOJDKHBI




Cemectp

dopma
NPOBeIeHUs
NPOMEKYTOUYHOM
arTecTanuu

KpuTtepuu u HOpMbI OLleHKH

6BITB BBIITOJIHCHBI CTyIIeHTOM HC
MeHee ueM Ha 80%.

«YOOBJICTBOPHUTECIBHO)

CryneHT 3HaeT OCHOBHBIE (aKTHl,
JOIYCKaeT OMINOKH B
(hopMyIHpPOBKaX, HCIIBITHIBAET
3aTpyIHEHUS MIPH PELICHUH
3aj1a4, yMeeT PelIaTh NPOoCThIe
3a1a4yM C MOJICKA3KOM
IpenojaBaTes.

«HCYOOBJICTBOPUTCIBLHO»

CryneHT He 3HaeT y4eOHbIi
MaTepua, He CIPaBIISETCs C
npeyiaraeMbIMU €My 3a/1a4aMHu.




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanusn oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
1 | Tapacuk B. II. MareMatnueckoe MOACIUPOBAHUE y4eOHUK 2017 SBC"ZNANIUM
TEXHUYECKHUX CHCTEM .COM"
2 | AuToHoB A. B. CucremMHbIN aHAIN3 y4eOHUK 2017 OBbC"ZNANIUM
.COM"
3 Kytysos O. U. MonenupoBaHue CUCTEM: METOBI U MOJIENH | yuel. mocodue 2018 SbC "Jlanp"
YCKOPEHHOI MMHTAIUU B 3a71a9ax
TEJIEeKOMMYHUKAIIMOHHBIX M TPAHCIIOPTHBIX
ceTel.
4 | I'annuesa A. B. Teopus BeposTHOCTEN yueb. mocobue 2017 OBbC «Jlanp»
8.2. JlonosinuTebHAS JIUTEPATYypPa
KouunuyecTBo B
Tun (yueOHHMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamnorexe /
n/n MeToAnYecKoe mocooune,
HaumenoBaHue
NPaKTHKYM, JAP.) 3EC
1 | Iletpos A. B. MonenupoBaHue MPOIECCOB U CHCTEM y4ae0. mocodue 2015 SBC "Jlaas"
2 | I'omyGeBa H. B. MaremaTHueckoe MOJEIMPOBaHNE CUCTEM U | yued. mocoOue 2016 ObC "Jlanp"

MPOIIECCOB




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM
1. Springer International Publishing, Part of Springer Science+Business Media

[Onextponnsiii pecypc] — Springer International Publishing AG, 2016. — Pexum
nocTymna K skypH.: http://link.springer.com . — 3ar1. C skpaHa

2. WebofScience [DnexTpoHHbI pecypc]: MyJabTHIMCHMILIMHAPHAS pedepaTuBHAs
06aza  mammeix. —  Philadelphia: ~ ClarivateAnalitics, 2016 - Pexum
nocrymna:apps.webofknowledge.com. — 3ari. ¢ skpana. — 3. pyc.,aHri.

3. Scopus [DnekrponHblii pecypc]: pedepatuBHas 6a3a manubix. — Netherlands:
Elsevier, 2004—. — Peskum moctyma: SCOpus.com. — 3ari. C skpana. — SI3. pyc. anri.

4. Elibrary [DnexktponHblii pecypc]: Hay4Has JIeKTpoHHas OuOnmorexa. — MockBa:
HO3Bb, 2000—. — Pexxum noctyma: elibrary

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK /1€l CTBHUSA)
1 | MATLAB &Simulink HoroBop  652/2014 or  07.07.2014
OeCCpOYHBIN
2 | Mathcad Axt i/t ot 21.07.09 (I'oc. Konrpakr 487
ot 28.05.09)

8.5. Onucanne MaTepuaJbLHO-TEXHUYECKOIi 0a3bl, HEOOXOAMMOM /I OCyIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca No JUCHUILIUHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /JIsl IPOBe/ICHUs

/Il | NPAaKTHYeCKHX U JIA00PATOPHBIX 3aHATHIA,
NOMELIECHU VISl CAMOCTOATEIbLHOMN

padoThl 00y4armuxcs (HoMep ayAnTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

KomnbroTepnsiit knacc. YueOnas ayauropust | Komnetorep (Monutop 197, cucremHbIi
JUIS  TPOBENEHHUS 3aHsATHi JekiuoHHoro | 6mok Pentium (R) Dual-Core E5500 2,8
TUMa. YueOHas ayAuTopust s GHz / 4 Gb / 500 Gb), Cromusl
MIPOBEJICHUST 3aHATHM CEMHHAPCKOTO THMa. | yueHHW4eckue , CTONbl KOMIBIOTEPHBIE |,
YyeOHass ayauTopuss JUIsi  TPOBEICHHUS | CTOJ MPENoJaBaTENbCKHM, CTYNbs, JIOCKa
nabopaTopHbIX paboT. YueOHas aynuTopus | ayIuTopHas(MeIoBas)

TUTST KypPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayJIUTOpUS AJIs IPOBEICHUS

TPYIIOBBIX U WHAUBUIYAIbHBIX
KOHCYIIbTaluil YueOHast ay AUTOpUsI IS
MIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOIs |
npomexyTtounoi arrecrarmu. (YJIK-401)

Kommprorepusiii  kmacc. I[lomemienune st | Ctoms YUYECHUYECKHE, CTYJIbsI
CaMOCTOATEIbHON paboTHL. VYyeOnas | yuenunueckue, [IK ¢ BbIxozoMm B ceTh
ayJIATOPUS JJIs IPOBEACHUS 3aHITHI NHTepHeT




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIAa00PATOPHbIX 3aHATHIA,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yYaImMxcs (HoMep ayJAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

CEeMHUHAPCKOTo THIa. Y4yeOHas ayAuTOPHUS IS
KypCOBOTO NPOEKTUPOBAHUS (BBIIOIHEHUS
KypCOBBIX pa0oT). YueOHas ayAuTOPHS IS
IIPOBEAECHUSA TPYIIOBBIX U
UHUBUYaIbHbIX KOHCYJIbTallUH. YueOHas
ayauTopud JIIsL IMPOBCACHUA 3aHIATHI
TEKYyILEro KOHTPOJIsl U IIPOMEKYTOUHOM
arrectanuu. (I'-401)




