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1 Hesun u 3aaa4m U3y4YeHHUs] AU CIATIITAHBI

1.1 leapb AUCUUIIHHBI

DOpMHUPOBAHUE CUCTEMBI IOHIATUM, 3HAHUW U YMEHUU, a TAK)KE COACHCTBUE
CTaHOBJICHHIO KOMITIETEHTHOCTEH MarucTpoB B 00JIACTH MPUHITUTIOB, OCHOBHBIX Me-
TOJIOB IMTOCTPOCHUS U OOOCHOBAHUS, MECTA U POJIM MAaTEMaTHIECKUX MOJEIEeH 00b-
€KTOB, ITPOIIECCOB U SIBJICHUH, CBSI3aHHBIX C aKTyaJIbHBIMU 00JIACTAMH MPWIOKEHUN
B ¢u3UKe U TexHUKe. J(MCIUIIMHA OPUEHTUPOBAaHA HA BHIPAOOTKY KOMIIETCHIIMIN —
JUHAMUYECKOTO Habopa 3HaHUMN, YMEHHUI, HaBBIKOB, MOJIeJiel TTOBEJACHUS U JINY-
HOCTHBIX Kau€CTB, KOTOPBIE MO3BOJIST BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM
Ha PBIHKE TPY/AA U YCIICIIHO MPOdEeCCHOHANTBHO PeaTM30BbIBATHCS.

1.2 3agauyy JUCHUILINHBI

. JlaTh mpeacTaBiIeHUE O THUIMOBBIX MAaTEMAaTHUECKUX CXEMaX MOJIEIUPOBAHUSA,
UACHTU(UKAIINN, aJICKBATHOCTH U BepUPUKAIIMHA MOJICIICH.
J N3510)XKUTh OCHOBHBIE METOBI TOCTPOCHHSI, 000CHOBAHHS U KOMITLIOTCPHOM

peanu3alury MaTeMaTu4eCcKuX Mojesiel pa3iIudHbIX 0ObEKTOB, MPOLIECCOB U SIBJIC-
HUN U3 MIUPOKOTO Kpyra 00nacTelt TOYHBIX U TYMaHUTAPHBIX HayK.

o Hayunth npuUMEHSThP OCHOBHBIE MPHUHIUIIBI MOJEIUPOBAHUS, MPOBOIUTH
CpaBHEHHUE MOJIENICH, OIEHUBATh TOYHOCTH M 3(PPEKTUBHOCTH PA3IMYHBIX MOJIEIIEH.
Pa3BuTh yCcTOMUMBBIN HABBIK PA0OTHI C TAKUMU 3a7a4aMu JIJIs TajdbHEH el mpodec-
CHOHAJIBbHOM JEATEIbHOCTH — KaK HAyYHOM, TaK U MEAAaroru4eCcKom.

o JlaTb mpencraBieHHE O METOAAX HCCIEHOBAaHUS MOJACIBHBIX YpPaBHEHUU,
HAy4YUTh OIICHUBATh Pa3peliMMOCTb MOJEIbHBIX YpaBHEHUNW U OOOCHOBAaHHO OCY-
HIECTBIISTH BEIOOP METO/IOB U CPEJICTB PEIICHHUS], a TAK)KE HHTEPIPETUPOBATD MOITY-
YEHHBIE PE3YIIbTaThI.

1.3 MecTo AUCHUILIMHBI (MOAYJIf) B CTPYKType 00pa30BaTeibHON MPo-

rpaMMbl

Hucriumnaa « Matemarnueckue MOJIEH B HAyYHBIX UCCIEA0BaHMIX U 00pa-
30BaHUM» OTHOCHUTCS K BAPUATUBHOM YACTH ITUKJIA JUCIUIUIMH Y4eOHOTO TUTaHa.

[TepedeHp npeANnIeCTBYOMUX TUCIUILTAH, HEOOXOIUMBIX JUTsl U3yUEHUS JaH-
HOW JUCIUTUTMHBI: MAaTeMaTUYECKUI aHamu3, OOBIKHOBEHHBIE nudepeHnnanpHble
ypaBHeHUS, Tu(depeHITHaTbHBIC YPABHEHUS C YACTHBIMU MPOU3BOIHBIMHA, YpaBHE-
HUSl MaTeMaTU4eCcKol (PU3MKH, TEOPUST YCTOMUMBOCTH, TEOPUS BEPOATHOCTEN, CTO-
XaCTUYECKUH aHAJIN3.

N3yyenune naHHOW TUCUMIUIMHBI 0a3UpyeTCsl Ha MOATOTOBKE CTY/IEHTOB B 00-
JACTU MAaTE€MATUYECKOTO MOJEIMPOBAaHUs, MONyYeHHOU npu npoxoxaeHnu OOII
MarucTparyphbl, a TAKK€ Ha 3HAHUSIX, TOJIYYCHHBIX B paMKax JUCUMUIUIMH MaTeMaTH-
YECKOT0 M €CTeCTBEHHOHAay4YHOro nukiaa OOII maructparypsl.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUS] MO JMCHUILIMHE
(MOyJ110), COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHUA 00pa30-
BaTeJbHON NPOrpaMMbl

N3ydyenne nanHoW yueOHOW MUCHUIIMHBI HAMIPaBiIeHO HA (OPMHUPOBAHUE Y
oOyJaromuxcsi 00MeKyIsTypHBIX/Ipodeccnonanbabix kKommereHmi (OK/TIK)



No Wunexc | Conepxanue komre- | B pesynbrare nzyueHust yaeOHOH TUCIMITIIMHBI 00yya-
. | KOMTe- | TeHIHH (unm eé€ ya- IOLIMECS] JOIKHBI
" | TeHiumn CTH) 3HATh yMeTh BJIA/1eTh
1. OIIK-2 | cnocoOHOCTBIO CO3/1a- | COBPEMEHHBIE Me- | IPUMEHATh Me- | HaBbIKaMU
BaTb W UCCJIEIOBATh | TOMABI IOJIYYEHHUST | TOIbl ~ TEOPUU | aBTOMOJEIIBHO
HOBbIE MaTeMaTHye- | Hay4YHbIX 3HAHUH: | yCTOWYMBOCTH o0  peleHus
CKHE€ MOJEIM B €CTe- | MaTeMaTUYeCKoe | «B MajJoOM» U «B | ypaBHEHUI
CTBEHHBIX HayKax MOJIETUPOBAaHKE U | OONbIIOM» (Me- | MaTeMaTu4yeck
HelpoMareMa- Ttoabl JlamyHoBa | ol QuU3UKU U
THKa; IPOLECChl | U UX IPUMEHE- | aBTOBOJHOBBIX
caMmocOopKa u ca- | HHE) MIPOIIECCCOB,;
MOOpraHHu3anus B OpUMEHEHHUS
HaHOCUCTEMaxX COBPEMEHHOMN
anreOpbl u
TE€OMETPHH B
MaTeMaTu4eck
oM
MOJEJIUPOBAHU
.
2. [1K-3 CrocoOHOCTBIO IMy0- | Ha3HAYEHHE  Cy- | IPUMEHSITh B | HABBIKAMHU
JIMYHO  TPEACTABUTH | IeCTBYIOUIMX CO- | IPAKTHYECKOH KOMITBIOTEPHO
COOCTBEHHbIE HOBBIE BPEMEHHBIX JeSITEIIbBHOCTU i rpaduku B
Hay4YHbIE PE3yJIbTaThI CPENICTE KOMIIbIO- aBTOMAaTH3UPO- | HAYYHBIX
BaHHbIE  Cpel- | UCCIeI0BaHUS
Tepusatut Hay9- | ¢1pa 0GpaGOTKH | X; HABBIKAMH
HBIX  MCCIICA0BA- | yydopmarium, JIIACTAHIIMOHHO
HUM U OOyYEHWs], | BHINOTHEHUS ro oOydeHus,
uX (YHKIMOHAJb- | PACYETOB M MO- | TEXHOJIOTHH M
Hbl€ BO3MOXHO- | ACTUPOBAHUA, CpEACTB,
CTH U ocoberHo- | ©OPa0OTKH U | BUjeOKoHpepe
odopmIIeHHUs pe- | HIUl

CTU IPUMCHCHUA

3yJIbTaTOB nuc-

CclIe1OBaHUI

2. CTpyKTYypa U colep:KaHue QM CHUIINHBI
2.1 Pacnpenenenue Tpy1oéMKOCTH JUCHMILIMHBI 110 BUAAM padoT

O06mast Tpyno€MKOCTh ITUCHUIUIMHBI cocTaBisieT 3 3ad.ea. (108 dacos), ux
pacnpe/ieJIeHIe 0 BHIaM pa0doT MPEICTaBICHO B TAOIHIIE.

Bun yuebHolt paboThl Bcero CemecTpsl
4acoB (dachl)

3
KonTakTHasi padoTa, B TOM YHcCJIe:
AynuTopHbIe 3aHATHS (BCEro): 36 36
3aHATHs JIEKIIMOHHOI'O THIIA 12 12 - - -
JlaGopaTopHbIe 3aHATHS 24 24 - - -
3aHATHS CEMUHAPCKOT0 TUIA (CEeMUHAPBI, TPaKTHYe-
CKHE 3aHSTHUs) i ) i ) )
HNuas koHTaKTHasi padora:
Kontpons camocrositensHoi pabotsl (KCP) - - - - -
[TpomexyTtounast arrectaius (MKP) 0,3 0,3 - - -




CamocrosiTesqibHasi pad0Ta, B TOM YHUCJIE:
Kypcosas pabora - - - - -
[TpopaboTka y4eOHOTO (TEOPETUIECKOTO) MaTepraia 5 5 - - -
BrimonHeHre HHANBUAYATbHBIX 3a1aHUH (TIOATOTOBKA 15 15 i i i
COO0IlIeHUH, Tpe3eHTaLNN)
Pedepar 15 15 - - -
IToaroToBka K TEKyIIEMY KOHTPOJIIO 10 10 - - -
KoHTpoJib:
[TonroroBka K 9K3aMeHy 26,7 26,7 - - -
O0mas Tpy10eMKOCTh qac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAs | 5 63 | 363
padora
3a4. e[ 3 3

2.2 CTpyKTypa IUCHUIINHBI:
Pacnipenenenue BumoB y4eOHON pabOTHl M UX TPYAOEMKOCTH IO pasfesiam
JUCHUIUIAHBI.
Pasoenvt oucyunaunvl, uzyuaemvle 8 3 cemecmpe

KommgecTBo yacoB

CXCMbI

nupoBaHus. THMOBBIE MaTeMaTUYeCKHE
MOJICJIUPOBAHUSI.
CTPYKTYPHBIE DJIEMEHTHI
CKOW MOJIETIU: TeOMETPHUYECKHMA (KOOpAH-

OcCHOBHEIE
MaremMarunye-

Ne AynutopHas CamocTrosiTenb-
pas- HaumeHnoBanue pa3nenos
o1 Bcero pabora Has pabora
8 1 | m3 | Jp
1 2 3 4 5 6 7
1. | Mooenuposanue cucmem 9 1 2 6
5 Tlakemul 6u3yanbHo20 Moodenupo- 9 1 ) 6
BAHUSL.
3 Mooenu nekomopuvix mpyonogop- 12 ) 4 5
Manu3yemvix 06beKmos.
n Mooenuposanue cnoxcHvlx 06b- 12 ) 4 6
eKmos.
5 Cucmemvl u mooenu 6 snepee- 12 ) 4 6
muxe.
Cucmembl u mooenu 8 3epHonepe-
6. | pabamvisaroweti npomuvluLIEHHO- 12 2 4 6
cmu.
Hcmopus u unnosayuu 8bicoxo-
7. | mexnonoeuunwvix mooeneti ooyue- 15 2 4 9
HUSL.
Hmozo no oucyunaune: 81 12 24 45
2.3 Coaepxxanue pa3aesioB JUCUUIJINHBI:
2.3.1 3aHATHSA JEKIIMOHHOTO THIIA
No Hanmenosanue Coneprarme pasmena dopMa TeKyI11ero
pasnena KOHTPOJIS
1 2 4
1. | MonenupoBaHue cucteM | MeTomoIorusi MareMaTuueckoro moje- | PedeparuBHsiii mo-

Ki1ajg




HATHBIE CUCTEMBbI U THUIIBI F€OMETpUYe-
CKHX TPOCTPAHCTB, UX 0aszuc U pazmep-
HOCTB), aHAJIUTHYECKUMN (TUIIBI CUCTEMBI
YpaBHEHUH JBIDKEHUS B  IIHPOKOM
CMBICIIE), anredpandeckuil (Tpymnmsl J0-
MYyCTUMBIX MpeoOpa3oBaHU MPOCTpPaH-
CTBa MOJEJIM U X UHBapuaHThl). Ilomy-
yeHue Mojenei u3 (yHIaMEeHTaIbHbBIX
3aKOHOB MpUPOAbL. Mojenn u3 Bapualu-
OHHBIX IPUHIIUIIOB, UEPAPXUHN MOJICICH.
YHuBepCcaJIbHOCTh MaTeMaTHUYECKUX MO-
NeIEN.

[TakeThl BU3yaJIbHOTO
MOJIETTUPOBAHMSL.

00630p HanboIee U3BECTHHIX MTAKETOB
BU3YaJIbHOT'O MOJICJTMPOBAHHUS:

SIMULINK nakera MATLAB
(MathWorks, Inc), EASYS5 (Boeing),
SystemBuild na-

kera MATRIXX (Integrated Systems,
Inc. u gp. Unified Modeling Language
— YHUDUITUPOBAHHBIN S3BIK MOJICITH-
poBanus. ['padudeckas cpena
MVS(Model Vision Studium) ajis mpo-
BEJ/ICHUS BHIYMCIIUTEIBHBIX IKCIICPH-
MEHTOB C THOPHUTHBIMH MOJIEIISIMU
CJIOKHBIX TUHAMUYCCKUX CHCTEM.

Pecdeparusnslii go-
KJa]

Monenu HeKOTOPBIX
TPpyAHO(OpMAITN3yEMBIX
00BEKTOB.

Mopnenu (prHaAHCOBBIX U SKOHOMUYECKHUX
MPOLECCOB: OpPraHU3alus PEKIAMHOM
KaMITaHUH, B3aUMO3a4eT JI0JITOB IIPE-
IIPUATUI, MAKPOMO/IEIIb PABHOBECHS PhI-
HOYHOW SKOHOMMKH, MAaKpPOMOZEIb IKO-
HOMMYECKOro pocTta. Hexoropsie monenu
COINEPHUYECTBA: B3aUMOOTHOIICHHS B
CUCTEME «XMIIHUK—KEPTBA», TOHKA BO-
OpYXEHUH MeX1y IByMsl CTpaHaMH, Ooe-
BBIE JICVCTBUSA ABYX apMuil. [[nHaMuka
pacnpenesIeHus BIACTH B UEPAPXHUH.

PedeparuBnbiii 10-
KJa

MonenvpoBaHue CiIox-
HBIX O0OBEKTOB.

3a/a4M TEXHOJOTUU M IKOJOTUH: (HU3H-
YEeCKHU «0e30MacHbBIN SIEPHBIN peakTop,
THAPOJIOTHIECKUIA «Oaphep» MPOTUB 3a-
TpS3HEHUSI TPYHTOBBIX BOJI, CIIOXKHBIE pe-
’KAMBI 0OTEKaHHS TEJI Ta30M, DKOJIOTHYe-
CKU TIpUEMJIEMbIE TEXHOJIOTHH CKUTAHUS
YIJIEBOIOPOHBIX TOIUMB. DyHIaMeH-
TallbHbIE TIPOOJIEMBI €CTECTBO3HAHMS:
HenuHeHbIe 3 (GeKTh B Ja3epHON Tep-
MOSIZICPHOH IJ1a3Me, MaTeMaTHIecKas pe-
craBpanus TyHTrycckoro (heHOMEHa, KJTH-
MaTH4YECKHE MOCIEeICTBUS IIEPHOTO KOH-
¢yIMKTa, MarHUTOTHUAPOTUHAMHYCCKOE
«auaamMoy» ConHila. BeIYHCINTEIBHBIN
OKCIIEPUMEHT C MOJEISIMU  TPYIHO-

PedeparuBnsiii 10-
KJa




dbopmManu3yeMbix OOBEKTOB: IMCCHIIA-
TUBHBIE OHOJIOTUYECKHE CTPYKTYPHI,
MIPOIIECCHI B IEPEXOTHON SKOHOMHUKE, TO-
TaJIUTAPHBIC U aHAPXHUUYECKUE IBOIIOINN
pacmpeesieHus BIACTH B UEPAPXHUSIX.

Cuctembl 1 MOZIENH B
DHEPreTHKE.

TenmooOMeH mpu KulleHUu B TpyOe B
30HE TeMIIepaTypHbIX BoIH. DopMmann3a-
1Sl ypaBHEHUH Term1ooOMeHa pu aBTo-
BOJTHOBOM CMEHE METacTaOMIILHOTO pe-
KHMMa KUNECHHUSA CTAOWIbHBIM, YUUTBIBA-
IOIIas BIUSHUE HAITPABJICHHUS BEKTOPHBIX
BenuuuH. Unentudukamnus u Bepuduka-
U «JIByXTEMIIEpaTypHOI» MOJENH OC-
HOBE OJIHOM M3 BepCHUl JIOKAJIbHO- HEPaB-
HOBECHOM TEPMOAMHAMUKH.

PedeparuBnsiii 10-
KJa]

CucreMbl 1 MOJICIH B
3epHoIepepadaThIBaio-
e IPOMBIIIJICHHOCTH.

Mopnenu TerioMaccoOMeHa B 3€pHOBOM
Macce Ha OCHOBE: MHOTO(a3zHOU (HIIb-
Tpauuu 1 A.B.JIbIkoBa I KanWUISIPHO-
HOPUCTBIX TeJ. 3epHOBas Macca Kak CH-
HEepreTU4ecKH aKTHBHasA cpena. Martema-
THUYECKas MOJIENb COCTOSHHSI 3€PHOBOMU
Macchl HA OCHOBE TE€OPUU MHOTO(a3HOI
GuIBTpa ¥ CHHEPreTUYECKUX METO-
OB aHalIM3a MYJIBTUCTAOWIBHBIX CH-
CTEM, MPOMBIIUICHHBIN SKCIICPUMEHT T10
e€ uaeHTUhUKAIMKY 1 BepuUKaIuy.

Pecdeparusnslii 10-
KJ1a]

Uctopus u nHHOBaMU
BBICOKOTEXHOIOTMYHBIX
Mozenel o0yueHus.

«MeToa POEKTOBY, «BKYCHBIN», «aK-
TUBHBIN», aKaJIeMUYECKUX KPETUTOB,
«cTpatuUKaIy C pelaKkcainen»,
HEOIMparMaTu3M U «OTKPBITOE 00y4e-
HUE», KKOOTIEpaTUBHOE» O0yueHune. Ak-
TUBHBIE 0Oydatomue cpeasl (AOC) o
Pa3IMYHBIM YICOHBIM TUCITUTUTHHAM.
BBICOKOTEXHOIOTHYHBIE MOZIETTH 00y4e-
HUS, aKTHBHBIC METOJIBI, aKTHBHBIC 00Y-
YaroIIUe CPe/Ibl, AHUMAIIHS ¥ BU3YaJIH-
3aIus JIOTUKU PacCyKIeHUH U mogoopa
aJTOpPHTMa PEIICHUSI.

PedeparuBnsiii 10-
KJa

2.3.2 3aHATHUA CEMUHAPCKOI0 THUIIA
3anamus cemunapcko2o muna He npeodycmompeHul
2.3.3 IIpakTHyecKue 3aHATHS

HaumenoBanue
pasnena

Temarnka NpakTUYECKUX 3aHATHN
(cemmrHapOB)

dopma TEKyIIEro
KOHTPOJISI

2

3

4

MonenupoBaHUe CUCTEM

I'padmueckas cpena MV S(Model Vision
Studium) a5 MpoBeIeHNUs BBIYUCIIHU-
TEIbHBIX SKCIIEPUMEHTOB C THOPU/I-
HBIMH MOJICJISIMH CIIOXKHBIX THHAMUYE-
ckux cucteM. Pemienue BapuanToB 3a-
nanus 1 (Bapuantsl 1-28) - peanuzanus
B nakete Model Vision Studium (MVS)

Pacuetrno-rpadu-
YEeCKOE 3aJJaHue




MOJIENIN JaHHON CUCTEMBI, B TEPMHHAX
YHU(DULIIPOBAHHOTO SA3bIKA MOJEIHPO-
Banusi UML.
2. | ITakeTsl BU3yaJILHOTO [Taker FreeFEM+ meTona KOHEYHBIX Pacuetno-rpadu-
MOJICITUPOBAHHUS. aneMeHTOoB. Penennie BapuaHToB 3ajia- | 4ecKoe 3aaHue
HUs 2 (BapuaHThl 1-15) - YpaBHeHus
MaTeMaTH4eCKON (PU3UKU U HeJIMHEWHas
IuHamMuKa. Mojenb JaHHON CUCTEMBI,
peasn3oBaHHas B nmakere FreeFEM+.

3. | Mozaenu HEKOTOPBIX Mopnenu HeKOTOpbIX TpyAHOhopManu3y- | PacuetHo-rpadu-
TPYZIHO(POpPMAIU3YEMBIX | EMBIX OObEKTOB. PellieHue BapuaHToB YEeCKOe 3aJlaHne
00BEKTOB. 3ananus 3 (Bapuantsl 1-28) - Mmogenu

HEKOTOPBIX TPYyAHO(OPMaTIU3yEeMbIX
00BEKTOB.

4. | MonenupoBaHue ClIOK- | MoxenupoBaHHUE CIOKHBIX OOBEKTOB. Pacuetno-rpadu-
HBIX 0OBEKTOB. Pemenue BapuanToB 3aganus 4 (Bapu- | 4eckoe 3aJaHue

anThl 1-14) - 3anauu II MexyHapoaHoit
OJIMMITHABI 10 MaTeMaTHYeCKON (pu-
3uke 2010r.

5. | Cucremsl U MOzIENH B Brictynnienue ¢ pedepatuBHbIM 10kna- | PacuetHo-rpadu-
HHEPreTHKE. oM (13 TeM 11.6.1) 1o aBTOBOJIHOBBIM YECKOE 3a/laHue

npolieccaM B OUCTaOUIIbHBIX CHCTEMAX.

6. | Cucremsl U MOzIENH B CucreMbl ¥ MOJIENU B SHEpreTuke u 3ep- | PacuetHo-rpagu-
3epHOIepepadarbiBao- | HOXpaHeHuH. BeicTymienue ¢ pedepa- | yeckoe 3agaHue
11l IPOMBIIUIEHHOCTH. | TUBHBIM JOKJIaJ0M (U3 TeM 11.6.1).

7. | Ucropust u uHHOBaMu | AkTuBHBIE oOyuatomnme cpeasl (AOC). Pacuerno-rpadu-
BBICOKOTEXHOJIOTUYHBIX | BeIcTyruienue ¢ pedeparuBHbIM 10KIa- | YECKOE 3a/laHUE
MoJIeNIel 00yUeHUsI. JoM (13 Tem 11.6.1).

2.3.4 IlpumepHasi TEeMaTHKA KypPCOBBIX padoT (IPOEKTOB)

Kypcoswvie pabomul He npedycmompenvil.

2.4 TlepeyeHb y4eOHO-METOANYECKOTO O0ecCIeYeHus ISl CAMOCTOATE Ib-
HOM padoThI 00Y4AIOLIUXCH M0 JUCHHUILIHHE (MOAYJII0)

[TepeueHp yueOGHO-METOANUECKOTO OOECTICUEeHHUS TUCITUTUIUHEI TTO
No Bun CPC BBITIOJTHEHHUIO CAMOCTOSATEITHLHON PabOThHI
1 2 3
1 |Hanucanue «MeTtoanueckre ykazaHus 110 OpraHu3aluu CaMOCTOSATEIbHON
pedepaTuBHOTO J0KIIaMa [paOOTHI CTYJCHTOBY, YTBEPKICHHbIE Kadeapoid
UH(GOPMAITMOHHBIX U 00Pa30BaTEIbHBIX TEXHOIOTHIA, TPOTOKOI
No 1 or 31 aBrycra 2017 1.
2 |BemonHenue npoekTHoM [« MeToauueckne yka3aHusi 0 OPraHU3aliy CaMOCTOSTEbHOM
paboThI paboThI CTYIEHTOBY, YTBEPK/IEHHBIE Kadeapoit
UH(GOPMAITMOHHBIX U 00Pa30BaTENbHBIX TEXHOIOTHIA, TPOTOKOI
No 1 or 31 aBrycra 2017 1.

Y4eOHO-MEeTOANYECKIE

Marepuanbl IS CaMOCTOSATENbHOW  paboThI

o0ydJarommxcsi U3 4YUClia WHBAJUAOB U JIUI] C OTPAHMYEHHBIMH BO3MOXKHOCTSMU
3nopoBbs (OB3) mpenocraistorcs B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM
UX 3I0POBBS U BOCTIPUATHUS HHPOPMAIIIH:

JUis nuin ¢ HapyIIeHUSIMU 3pEHUS:



— B TIEUaTHOU (popMe yBEIMUEHHBIM MPUDTOM,

— B (popMe 3IEKTPOHHOIO JOKYMEHTA,

Jist Ut ¢ HApYIIIEHUSIMU CITyXa:

— B TIEYaTHOU (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUis vIl ¢ HapyIISHUSIMUA OTIOPHO-ABUTATEILHOTO arapara:

— B [Ie4aTHOU opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

JlaHHBIA TEepedYeHh MOXKET OBbITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT
KOHTHHTEHTa 00YyYaroIIHXCsl.

3. O0pa3oBare/bHbIE TEXHOJIOTHH

AKTUBHBIC U UHTEPAKTHUBHBIC (OPMBI JIEKIIMOHHBIX 3aHATUHN, TaO0OPATOPHBIX
3aHSTHI, KOHTPOJIBHBIX PaOOT, TECTOBBIX 3aJaHUI, TUIIOBBIX PACUYETOB, JOKJIAJIOB,
c/ladya SK3aMeHa.

JIyist U1y ¢ OTpaHUYEHHBIME BO3MOKHOCTSIMH 3JI0POBbBSI IPEAYCMOTPEHA Op-
TaHU3AIs] KOHCYJIBTAINI ¢ UCIIOIB30BAHUEM DIEKTPOHHON MOYTHI.

4. OueHoYHbIe CPeACTBA VI TEKYLIEero KOHTPOJIsl yCleBaeMOCTH U Npo-
MEKYTOUYHOI aTTecTAlluN

No KonTponupyemblie pazneinst Koz kourponupyemoii HaumenoBanue
n/m JUCIUTUTAHBI KOMIICTEHIMH (1n &8 OILICHOYHOTO CPEJICTBA
YaCTH)
1 Mooenuposanue cucmem 3aganus
OIIK-2, ITIK-3 KOMITBIOTEPHOTO
MPaKTHKyMa
2 Tlaxemul 8uzyanvHo2o mooerupo- 3amanus
8aHusl. OIIK-2, ITIK-3 KOMITBIOTEPHOTO
MPAKTHKYMa
3 Mooenu nekomopwix mpyoroghop- 3amanus
Manuzyemvix 00beKmos. OTIK-2, TIK-3 KOMITBIOTEPHOTO
MIPAKTHKyMa
4 Mooenuposanue coxcHbIX 00beK- 3aganus
moe. OIIK-2, ITIK-3 KOMITBIOTEPHOTO
MIPAKTHKyMa
5 Cucmembl u Mooenu 6 snepeemuxe. 3ananus
OIIK-2, ITIK-3 KOMITBIOTEPHOTO
MPAKTHKyMa
6 Cucmembl u Mmodenu 6 sepronepe- 3ananus
pabamvisarouyeti NPOMbIULIEHHO- OIIK-2, ITIK-3 KOMITBIOTEPHOTO
cmu. MPAKTHKyMa
7 Hcmopusa u unnosayuu 8blcoko- 3ananus
MEXHONO2UYHBIX MoOoenel 00yye- OIIK-2, TIK-3 KOMITbIOTEPHOTO
HUSL. MPAKTHKyMa

Jlns monmydeHMs 3avera Mo AUCHUILIMHE WM JOMyCKa K 3K3aMEeHY He0oOXO-

numo chopmupoBath «lloprdens MarucTpanta», KOTOPbIM JOKEH CONEpKaTh pe-
3yJbTaThl BCEX MPENYCMOTPEHHBIX YUEOHBIM IIJIAHOM PadoT.




«IToptdens MarucTpaHTay HpenCTaBIsIeT cOOOM IEIEBYIO MOAOOPKY padoT
CTYJIEHTa Ha KOMITBIOTEPE, PACKPHIBAIOIIYIO €T0 WHIUBUyaJIbHbIE 00pa3oBaTeib-
HbIE JOCTUXKEHUS B yueOHOU auciurube. CTpykTypa noptdens BKIIOYaeT CIeay-
fol1e yueOHble MaTeprabl:

- pe3yJbTaThl BHITIOIHEHUS MPAKTUYECKUX PabOT Ha KOMITBIOTEPE;

- BBINIOJIHCHHBIC 3aJaHUs JIJIs1 CAMOCTOSATEIbHONU PabOThl Ha KOMITBIOTEPE;

- BBINOJIHEHHBIMU KOHTPOJIbHBIMH PabOTaMH, B TOM 4Hclie paboTaMu Ha

OIHOKaMHU.

Kpurepuu onienku yue6GHOro nopThojno MarucTpaHTa:

OLIEHKA «3auTeHo» BhIcTaBisieTcs 3a 90—100% Hamuunsa HeOOXOOUMBIX Mare-
puasgoB B HOPTOIINO;

OIICHKA «HE 3a4TEHOY BBICTABIIAETCS, €CIIM MAaTEPUAJIOB B TOPT(OINO IPUCYT-
ctByeT MmeHee 90%.

Kputepun olieHKH 110 SK3aMEHY:

OneHka «yIOBJIETBOPUTEIIBHO» — MAaruCTPaHT B OCHOBHOM PAacKpBIBAET BbI-
OpaHHYIO TeMY, C HEMPUHUIMUNHUATBLHBIMU OLIMOKaMU, HETOPaOOTKAMU U HETOYHO-
CTSIMU — KaK B COJIEpaHUU, TAK U TIPU OTBETAX HA JIOMOJHUTEIbHBIE BOIIPOCHI Mpe-
MOAABATEN U CIIYIIATEIICH.

OlieHKa «XOPOIIIOY» — MAarUCTPAHT MOJHO PACKPhIBAET BHIOPAHHYIO TEMY, C HE-
rpyOBIMH HETOPAOOTKAMHU U HETOUHOCTSIMU — KaK B COJICPKAHUM, TaK U TIPU OTBETAX
Ha JIOTIOJTHUTEJIbHBIC BOMIPOCHI IIPENOIaBaTelIs U CIyIIaTeNICH.

O1neHKa «OTIIMYHO» — MAaruCTPaHT IEMOHCTPUPYET CUCTEMHOCTh U TIIYOUHY
3HAHUI; TOYHO U MOJHO UCHOJb3YET HAYYHYIO0 TEPMUHOJIOTHIO; UCIIOJIB3YET B CBOEM
OTBETE 3HAHUS, MOJYYEHHBIE NIPU U3YUYECHHUH KypcCa; IEMOHCTPUPYET MPAKTUUECKHE
HaBbIKU. Biiazieer Te3aypycoM AUCUUILIAHBL; JIOTUYECKH MPABUIIBHO W3J1araer oT-
BEThl HA BOMPOCHI; JAE€T OTBETHI HA JOMOJHUTEIbHBIE BOMPOCHI MPENoaaBaTes mno
TeMaM, IIPETyCMOTPEHHBIM y4eOHOUW MPOTPaMMO.

4.1 ®oHa OLICHOYHBIX CPEICTB AJIA MPOBEACHUS TEKYIIeH aTTeCTAluN

B xome Tekymieil arrecTtalMy OLICHUBAIOTCS MPOMEKYTOUHBIE PE3YJIbTATHI
OCBOEHMS CTYICHTAMH JIUCHUILTMHBI «MareMaTnyecKkue MOJIeNIM B HayYHbIX HCClie-
JIOBaHUSX W 00pa3oBaHUW». TEKyIIHA KOHTPOJIb OCYIIECTBIISETCS C MCIOJb30Ba-
HUEM TPAJUIMOHHOM TEXHOJOTMI OIEHWBAHWSA KauyecTBa 3HAHUU CTYAEHTOB U
BKJIIOYAET OLIEHKY CaMOCTOSITENIbHOM (BHEAyIMTOPHON) U ayUTOPHON paboThl (B
TOM 4uCJe pyOeKHBIM KOHTPOJIh). B KauecTBe OIIEHOYHBIX CPEACTB UCTIONB3YIOTCS:

- pa3aUYHbIE BUJIBI YCTHOTO M MUCbMEHHOTO KOHTPOJIS (BBICTYIUICHUE Ha Ce-
MUHape, pedepart, yueOHO-METONUYECKUI POEKT);

- UHJIUBUIyaJbHbIC W/WIIA TPYIIIOBBIC JOMAIIHUE 3aJ]aHus, TBOPUYECKHUE pa-
OOTBI, MPOEKTHI U T.1.;

- OTYET MO MPAKTUYECKOH padoTe.

4.2 ®OoHJ OLEHOYHBIX CPEICTB JJIA NMPOBEeACHUS MPOMEKYTOUHOM aTTe-
CTALNH



dopMoit TPOMEKYTOUHOTO KOHTPOJIS SIBIISIETCS aHAJIU3 U 00CYKJIeHue mpe-
CTaBJIEHHBIX pa3pabOTOK, coOeceJOBaHUE U KaueCTBEHHAs OLIEHKA XOJa BBIMOJIHE-
HUS MHAWBHTyaJIbHBIX 3aJJaHUH 110 AUCUUIUINHE, MyOIUYHbIe JOKIAbI 110 BHIOpAaH-
HBIM TEMaM.
Tembl pedepartos:

1. Bo3spaxenus u qononHenus? MeraMoaeIMpoBaHue: 1eas CEpus 3HaYCHUM
CO MHOXECTBOM CMBICIJIOBBIX OTTEHKOB.

2. VYpaBHeHuUs p-AaruecKoi MaTeMaTuyeckor (GU3UKU: OT KBAHTOBOM TEOPHUHU
JI0 XaOTUYECKUX U HAHO-CUCTEM.

3. Marematunueckast pu3nuKa 1 HAaHOTEXHOJIOTHH.

4. MaremMaTtrueckoe MOAEIUPOBAHNE TUHAMUYECKUX MPOTOTUIIOB OHOIOTHYe-
CKMX HaHOMAIIUH.

5. Pro & Contra: ">xéctkue" n "Markue" MareMaTH4ecKHe MOJIEIH, JKECTKHEC
MOJIeJIN KaK IMyTh K OUTMOOYHBIM MPEICKa3aHHUIM.

6. Pro & Contra: maremarnyeckre MOAENINA B UCTOPUH U «AHTUUCTOPUYECKHI
B310p» akageMuka A.T.DoMeEHKO.

1. CoBpeMeHHas TEOpUs CI0KHOCTH BBIYMCIEHUI: MOJIENIb KBAHTOBBIX BBIYMC-
JICHUU.

8. PasHomiacus 1o BOIpocy 0 MyTAX BbIX0JA: HECOBMECTUMOCTD PEIATUBUCT-
CKOT'O MaKpOMHpa U KBAHTOBOT'O MUKPOMHUPA.

Q. TuxoHOBCKasi TEOpUs TMHEHHBIX U HEJIMHEUHBIX HEKOPPEKTHBIX 33714 U 00-

paTHbIC 3a/1a4l MaTeMaTU4YeCKOM (PU3UKH.

10. Maremarnueckue Monenu B reHetuke. OOpaTHbIe 3a/1a4i TEOPUH SBOJTIOIUH.
11.  Mogenu MEXaHUKH CIUIOIIHOM CpeAbl: TUAPO U adPOMEXaHUKA.

12.  Monenu MeXaHUKH CIUIONTHOM CPEIbl: YIPYTrOCTh, BA3KOIIIACTUYHOCTD.

13.  Monenu ne Cutrepa u @punmana.

14.  Pro & Contra: TéMHast Mmatepusi 1 TEMHas SHEPTUSL.

15. Monenu HEKOTOPBIX TPYTHO(DOPMATH3YEMbIX 0OBEKTOB: YHUBEPCATHLHOCTh
MateMatuueckux mojneneit (qononuss A.A.Camapckoro u A.Il.Muxaiinona).

16. Momenu HEKOTOPBIX TPYTHODOPMATH3YEeMbIX 0OBEKTOB: BapUaIlMOHHBIC
NPUHIUIBL, nepapxuu Moaenel (nononusas A.A.Camapckoro u A.Il.Muxaiinosa).
17. Monaenu HEKOTOPBIX TPYAHODOPMATH3YEMbIX 00BEKTOB: MaKPOIKOHOMHUKA
(momomusist A.A.Camapckoro u A.Il.Muxaiinosa).

18. Maremarnueckoe MOICIMPOBAHUE CIIOKHBIX OOBEKTOB: 337a4l TEXHOJIOTHH
u skostoruu (mononHss A.A.Camapckoro u A.Il.Muxaiinosa).

19. Maremarndeckoe MOACIUPOBAHUE CIIOKHBIX OOBEKTOB: IKOJIOTMUYECKUN MO-
HuTopuHr (mononusa A.A.Camapckoro u A.Il.Muxaiinosa).

20. Maremarnueckoe MOJICITUPOBAHUE CI0KHBIX OOBEKTOB: BEIYMCIUTEIIHHBIN
skcriepuMeHT (mononHsst A.A.Camapckoro u A.Il.Muxaitnosa).

21. MaremarnuecKkoe MOJEITHPOBAHNE CIOKHBIX 0OBEKTOB: TEPMOSICPHAS SHEP-
retuka (nonosHsas A.A.Camapckoro u A.Il.Muxaiinosa).

22. Mopenu cToxacTUuecKor (PMHAaHCOBOM MaTeMaTHKH.

23. JluHaMHUYECKHE CUCTEMbI M MOJCIIH OMOJIOTHH.

24.  CuHeprernueckas napajaurma i CHHepreTuka oOpa3oBaHusl.



25.  Mogeinp BBITYCKHHKA MaTeMaTUYeCcKoro (hakyabTeTa B IPOCTPAHCTBE By30B-
CKOT'0 MareMaTu4eckoro 00pazoBaHHUsl.

26. OOyyeHHne MaTeMaTUKE B JIMYHOCTHO OPUEHTHUPOBAHHON MOZEIN 00pa3oBa-
HUSL.

27. IlpuHIMIBI HTOCTPOCHUS U COJEPKaHNE CBOJHOTO CHHTETUYECKOTO Kypca
MaTeMaTHKH.

28. Mogenu uenaeHanpaBlIeHHOTO OBEICHUS ISl aHAIN3a, IPOTrHO3UPOBAHUS U
IUTAaHUPOBAHUS MPOIIECCOB B chepe NoTpediieHus, TPYAOBOIO OBEICHHUS.

29. llonuTuyeckue HayKu: MPUMEPHI MaTEMaTUYECKUX MOJIeNIeH TOJIUTUYECKOTO
MOBE/ICHMSI, TOJTUTHYECKOE MTPOTHO3UPOBAHUE U CIICHAPHOE TPOTHO3UPOBAHHUE.

30. Hcropus u cuHEepreTrka: METOIOJIOT Ul UCCIIEIOBAaHUsI, MaTeMaTUYeCKOe MO-
JENUPOBAHUE COLIMAIBHON JTUHAMUKH.

31. MHcropus u MareMaTHKa: aHaJU3 U MOACIMPOBAHUE COLUATIBLHO-UCTOPUYIE-
CKHX IPOLECCOB.

32. «MaremaTtnueckast FOpUCIIPYACHIU): MOIETUPOBAaHIE IPUUYHH MTPECTYITHO-
CTH, PUIIOKEHUS TEOPUU BEPOATHOCTEN U MAaTEMaTHYECKON CTaTUCTUKH, TEOPUU
UH(OpMaLIMK, TEOPHH UT'P; CETEBbIE METO/IbI YIIPABIEHUS B cpepe MpaBoOnopsIKa.
33. Ilopoxnaromie u pacmo3HAOIIKE TPAMMATHKH KaK CPEJCTBO OMHCAHHUS
(bopManbHBIX MOJIENIEN €CTECTBEHHBIX SI3BIKOB.

34. IIpuHuunbl padboOThl U PUMEPHI (CAMOCTOATENHLHO BBIMOJIHEHHBIC) UMUTALIN-
OHHOTO MojienupoBanus B nakere General Purpose Simulation System (GPSS).
35.  IIpuHnunsl paboThl U MPUMEPHI (CAMOCTOSATEIBLHO BHITTOJTHEHHBIE) MOJIEIIH-
poBaHus cTpykrypHbsiMu ypaBHeHUsIMU B SEPATH Analysis makera STATISTICA.
36. OcHOBHBIE MOAYJIH, TPUHIUIIBI PAOOTHI U IPUMEPHI (CAMOCTOSTENIHHO BbI-
MOJIHEHHBIE) MOJICIMPOBAHUS B MakeTe MaTemarnueckoi ¢pusuku FreeFEM.

37. OcHOBHBIE MOMYJIH, TPUHITUIIEI PAOOTHI U IPUMEPHI (CAMOCTOSTEIIHHO BbI-
MOJTHEHHBIE) MOJICIMPOBAHUS B TTakeTe MaTemarndeckor ¢puzmku COMSOL
Multiphysics.

38.  OcHOBHBIE MOIYNH, IPUHIHUIIEI paOOTHI U IPUMEPHI (CAMOCTOATEIHHO BbI-
MOJIHEHHBIE) MOZICIMPOBaHus B mporpamMmmHoM komiuiekce ANSY'S Multiphysics.
http://www.ansys.msk.ru/index.php?id=23

39. OcHOBHBIE MOAYJIH, TPUHIUIIBI PAOOTHI U MPUMEPHI (CAMOCTOSTENILHO BbI-
MOJIHEHHBIE) paboThI B TakeTe BuzyaibHoro moaenupoBanuss SIMULINK nakera
MATLAB (MathWorks, Inc).

40. OcHOBHBIE MOMYJIH, TPUHITUIIBI PAOOTHI M MPUMEPHI (CAMOCTOSITENILHO BhI-
MOJIHEHHBIE) pa0OTHI B TAKETE BU3YyaJIbHOTO MOJICITMPOBAHUS CIIOKHBIX MAIIIUH U
mexann3mMoB MSC.ADAMS (unu ero konkypeatoB UMTRI Yaw/Roll constant
velocity u AUTOSIM).

41. OcHOBHBIE MOAYJIH, TPUHITUIIEI pAOOTHI M MPUMEPHI (CAMOCTOSTEIHHO BhI-
IIOJIHEHHBIE) pa0OThI B MAKETE BU3YyaIbHOIO MOJECIMPOBAHUS CIOKHBIX MAIIMH U
MexaHu3MoB "YHuBepcaibHbiii Mexanusm'" (UM).
http://www.umlab.ru/index_rus.htm

42.  OcCHOBHbIE MOAYJH, IPUHIUIIBI pA0OTHI U MPUMEPHI (CAMOCTOSITENBHO BbI-
MOJIHEHHBIE) pabOTHhI B makeTe BUu3yasibHoro mojenupoBanus EASYS (Boeing) wiun
SystemBuild nakera MATRIXX (Integrated Systems, Inc.).


http://www.ansys.msk.ru/index.php?id=23
http://www.umlab.ru/index_rus.htm

43. WU B 0Opa3oBaHuM: MPUMEHEHHE CETEBBIX MOJICJICH /IJIsi aHATU3a U MTPOCK-
TUPOBAHMS YUYEOHBIX KypCOB [0 MaT€MaTuKe (TEMBI 110 BEIOOPY CTYIACHTOB) - TE3ay-
PYC «...», MOICIMPOBAHUE CUCTEMbI TOHSATUN Kypca «...».

44.  Peanmzanus komnereHTHOCTHOTO noaxona ®I'OC BIIO B oO0yuenuun mate-
MaTuKe U UHPOPMATUKE C TPUMEHEHHEM TeXHOJIOTHH 3D — MOAEIPOBAHUS U KOM-
MBIOTEPHBIX CUMYJISIITUN — IPUHITUIIBI U IPUMEPHI (CAaMOCTOSITEILHO BBITIOJHEH-
HBIE).

OueHoyHBIE CpeACTBa IS HHBAIMAOB M JIUI[ C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMM ~ 3JIOPOBbSI  BBIOHMPAIOTCS C YyYETOM UX HWHJIUBUIYAJIbHBIX
MCUXO(PU3NIECKUX 0COOCHHOCTEH.

— TpU HEOOXOAMMOCTH HWHBAJIMWJIAM U JIMIAM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbS  MPEJOCTABISETCS JIONOJHUTEIBHOE BpeMs s
MOJITOTOBKU OTBETA HA SK3aMEHE;

— TpH TPOBEACHUM TMPOIEAYPHl OICHUBAHUSA PE3yAbTaTOB OOyYCHHUS
WHBAIWJIOB W  JIMIl C  OrPAaHUYEHHBIMHU  BO3MOXXHOCTSIMH  3/I0POBbS
MpeAyCMaTpUBAETCS HCIOJIb30BAHUE TEXHUUYECKUX— TMPU HEOOXOAUMOCTH s
OoOy4Jaromxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbSl W HMHBAJIUIOB
nporeaypa OICHMBAHUS PE3yJIbTaTOB OOy4YeHUsT MO0 JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS] B HECKOJIBKO ITAIOB.

[Iponienypa orieHHMBaHUS PE3yAbTATOB OOYUYEHHs] WMHBAJIUIOB M JIUI[ C
OTPAHUYECHHBIMU  BO3MOXKHOCTSIMH ~ 3JIOPOBbS IO  JAUCHUILIMHE (MOMIYIIIO)
npenrycMaTpuBaeT MpeaocTaBieHrue HHpopMaluu B GopMmax, aJanTUPOBAHHBIX K
OTPAaHUYECHUSIM UX 3/I0POBbs M BOCHPUATHS HHPOPMAIIUU:

JI1st 1 ¢ HapyLWIEHUSIMU 3PEHUSL:

— B TIeUaTHOU popMe yBEIMUEHHBIM MIPUPTOM,

— B (hOpMe€ IIMEKTPOHHOTO JTOKYMEHTA.

JI1s Ui ¢ HapyUIEHUSIMU CITyXa:

— B TIeYaTHOU (opme,

— B (popMe ANMEKTPOHHOTO JOKYMEHTA.

JI1st Ui ¢ HapyIeHUsIMU OTIOPHO-JIBUTATEILHOTO anmapara:

— B [e4aTHOU (opme,

— B (hopMe ANMEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBbITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHTEHTa 00yJaroIuxcsl.

5. IlepeyeHb OCHOBHOI M JONOJHUTEJIbHOU Y4eOHOM JIMTEPATyPbl, HE00-
XOAMMOIi 17151 0CBOCHUSI AUCUMILIMHBI (MOIYJISA)

5.1 OcHoBHas TuTEparypa:

1. HoBukos, A.M. JKOHOMHKO-MaTEMATUUYECKUE METOJIbI U MOAEIH [ DNEKTPOH-
HBI pecypc] : yueOnuk / AWM. HoBukoB. — DnexTpoH. n1aH. — Mocksa : J[amkoB
u K, 2017. — 532 ¢. — Pexum noctyna: https://e.lanbook.com/book/77298. —
3arJ. ¢ sKpaHa.

2. Pusnanuenko, I KO. Maremarndeckne METOALI B OHOJOTMH W JIKOJIOTHH.
buodusnueckast TuHaMuKa MTPOyKIIMOHHBIX MpoiieccoB B 2 4. YacTe 1 : yueOHUK
Juist 6akanaBpuara u maructparypsl / I. 0. Pusnuuenxo, A. b. Pyoun. — 3-e u3f.,
nep. u jgon. — M. : UznmarensctBo IOpaiit, 2018. — 210 ¢. — (Cepus



https://e.lanbook.com/book/77298

VYuuBepcutetsl Poccun). — ISBN 978-5-534-07872-5. — Pexum nocrtyna :
www.biblio-online.ru/book/B81ED77F-39BA-4CBF-A78C-5AE4A 194FF4B.
3. Pusanuenko, I. KO. Maremarudeckue MeTonbl B OHOJOTMH M DKOJIOTHH.
buodusnueckas nuHaMyKa IpORXyKIHMOHHBIX MPoeccoB B 2 4. YacTp 2 : yueOHHUK
g OakanaBpuara u maructparypsl / I. }O. Pusnnuenxo, A. b. Py6un. — 3-e uzn.,
nep. u gon. — M. : UznarensctBo HOpaiit, 2018. — 185 ¢. — (Cepus :
VYuusepcutersl Poccun). — ISBN 978-5-534-07874-9. — Pexum noctyna :
www.biblio-online.ru/book/0ABC4E73-6F99-450E-A4E7-C6D1AB11DCBS
4, Koposnie, A. B. DKOHOMHKO-MaTeEMaTUYE€CKUE METOABI U MOJICIUPOBAHUE :
y4eOHUK U IPAKTUKYM JJ1s1 OakasiaBpuara u Maructparypsl / A. B. Kopones. — M. :
UznarensctBo IOpaiit, 2018. — 280 c. — (Cepus : bakanaBp u maructp.
Axkanemuueckuit kypc). — ISBN 978-5-534-00883-8. — Pexum nocryna :
www.biblio-online.ru/book/6D79329C-ESED-4CEC-B10E-144AE1F65E43.

5.2 lonosiHUTEIbHAA JINTEpATypa:
1. lNames, C. H. Maremaruueckre METOABI B OMOJIOTHH: aHAIN3 OMOIOrMUECKUX
JAHHBIX B cUcTeMe statistica : yueOHoe mocobue st By30B / C. H. I'ames, @. X.
betnsera, M. 0. Jlynunoc. — M. : U3aarensctBo FOpaiit, 2018. — 207 c. — (Ce-
pus : Yausepcutetsl Poccun). — ISBN 978-5-534-02265-0. — Pexum noctyna :
www.biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CBS.
2. bopnosckui, I. A. ®uznyeckre 0CHOBBI MATEMATHYECKOTO MOJEITUPOBAHUS :
y4eOHUK U MPaKTUKyM Juisl OakanaBpuara U maructparypsl / I. A. bopaosckuid, A.
C. Konaparses, A. Yoynepu. — 2-e uza., ucnp. u jpon. — M. : M3aarenscTBo
FOpaiit, 2018. — 319 ¢. — (Cepus : bakanaBp u Maructp. AKaeMUUYECKUN KypC).
— ISBN  978-5-534-05365-4. — Pexum goctyma : www.biblio-
online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606.

5.3. Ilepuognuyeckue U3IaHUA:
1. Kypnan «Maremarnyeckoe MOAEITHUPOBAHUEY
2. Kypunan «KypHan BEIUACTUTEIPHON MaTEMAaTHKH U MAaTEeMAaTUYECKON (PU3HKIY
3. Kypnan «BeraucnurenbHbie METOBI U TPOTPAMMHUPOBAHHE)
4. Kypnan «DyHnaMeHTanbHas U MPUKIQIHAS MAaTEMaTUKA)

6. Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX JIJIsI OCBOECHHUSI TUCITHIIJIMHBI (MOTYJIs1)
1. Hayunas snekrponHas 6ubnanoreka Poccuiickoro onga ¢pyHIaMeHTanbHbIX
uccinenoBanuii (POOU) http://www.elibrary.ru/
2. Jloctyn k 6a3am ganubix komnanuun EBSCO Publishing, HacuuTteiBarorum 60-
jee 7 ThIC. HA3BaHUI KypHAJIOB, OoJiee 3,5 ThIC. pEIEH3UPYEMBIX )KYPHAJIOB, OoJiee
2 TeIc. Opommtop, 500 xuur, 500 >KypHalIOB M Ta3eT Ha PYCCKOM SI3bIKE.
http://search.ebscohost.com/
3. ba3pl maHHBIX AMEpPUKAHCKOTO WHCTUTyTa (Gu3uku American Institute of
Physics (AIP) http://scitation.aip.org
4. DnexkTpoHHBIM gocTtyn K  aBTopedeparam  http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/
5. DOnexrpoHHas 6ubianoreka guccepranuii» Poccuiickoii I'ocynapcrsenHoii buo-
muoteku (PT'B) http://diss.rsl.ru/
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6. becmnatHas crenuamu3MpoOBaHHAS TOUCKOBAash CHUCTEMa Scirus s MOMCKa
Hay4dHOU nH(opmaruu http://www.scirus.com

7.  HWudopmannonnas cucrtema «Ennnoe okHO mocTtyma K o0pa3oBaTelbHBIM pe-
cypcam» http://window.edu.ru/window

8. bubmmotexa 3nexTpoHHBIX yueOHuKOB http://www.book-ua.org/

9. PYBPUKOH - wuHpOpMallMOHHO-IHIMKIONEANYECKUN MPOEKT KOMIaHUU
«Pycc mopram» http://www.rubricon.com/.

7. MeToauyeckue YKasaHusi MJA O0yYAOIIMXCA 10 OCBOCHHUIO
TUCUUILINHBI (MOIYJIs1)

JIJisi  yCHENIHOTO YCBOEHMSI TEOPETHUYECKOro Marepuana,  HeoOXOIuMOo
W3y4YEHUE JIEKIIUU U PEKOMEHIYEMOW JTUTEPaTypbl U3 IIyHKTA 5.

JIekiMOHHBIE 3aHATHUSL MPOBOASTCSA IO OCHOBHBIM pazfenaM JUCLUUILIAHBL,
onucaHHbIe B TyHKTE 2.3.1. OHU JONOJHSIOTCA MPAKTUYECKUMU 3aHITUSMHU, B XOJI€
KOTOPBIX CTYICHTHI TOTOBIT HHAUBUAyaJIbHBIC MPOEKThl. CamMocTosTeNbHas paboTa
CTYJICHTOB COCTOUT M3 MOJATOTOBKH MaTE€pUaJOB U JUTEPATYphbl AJISI YCIEUIHOTO
BBINIOJTHEHUS ITPOEKTA.

@dopma TEKylIero KOHTPOJIS 3HAHWW — IMOCEIIEHUE JIEKIIMOHHBIX 3aHATHM,
paboTa CTylIE€HTa Ha MPAKTUYECKHX 3aHATHSAX, MOATOTOBKAa pedepaTuBHBIX
noknanoB. Utoroast hopMa KOHTPOIISI 3HAHUM N0 TUCUUIIIIMHE — 9K3aMEH.

B ocBoeHuu IUCHMIUIMHBI WHBAJIUIAMU U JIUIAMH C OrpPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10POBBSI OOJIBIIOE 3HAUYEHHWE MMEET MHIUBUIyallbHAs yueOHas
pabora (KOHCYJIbTAIlu1) — JOTMOTHUTEIBHOE pa3bsiCHEHNE yUeOHOTO MaTepuaa.

NHnuBuayanbHble KOHCYNBTAMM IO MPEAMETY SBISIIOTCS  Ba)KHBIM
dbakTopoM, CHOCOOCTBYIOIIMM HHIWBHAyaTH3allid OOyYeHUS W YCTAHOBJICHUIO
BOCITUTATEILHOTO KOHTAKTa MEXK/Ty MPENoaBaTesieM U 00yJaronuMcsl HHBAIHIOM
WJIU JIMIIOM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI.

8. IlepeueHb HH(MPOPMALMOHHBIX TEXHOJOIHMH, MCHOJAb3YyeMbIX IPH
OCYIIIeCTBJIEHUN 00Pa30BaTeJILHOIO0 MpoIecca Mo AUCUUILINHE (MOAYJII0). (IpH
HE00X0IMMOCTH)

8.1 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOT M.

* Hcnonp3yroTcs 3IeKTPOHHBIE TPE3EHTALMHN MPU MPOBEICHUH JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUI

» IIpoBepka qomanrHuX 3aJaHUN U KOHCYJIBTUPOBAHNE MOXKET OCYIIECTBISATHCS
MOCPEACTBOM DJICKTPOHHOM MOYTHI
8.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 O0eCIeYeHusl.

* Microsoft Office
8.3 Ilepeyenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
OnekrponHas oubnuoreunas cucteMa eLIBRARY.RU (http://www.elibrary.ru/)
9. MarepuaJjibHO-TeXHH4YecKasi 0a3a, Heo0XoAUMAas sl OCYIIEeCTBJICHHUS
00pa30BaTEJILHOIO NMPOLECCA MO IUCHUIUIHHE (MOTYJIIO0).

MatepuanbHO-TEXHUYECKOE O0eCIeYeHUE MUCIUTLTHHBI

No Bun pabor
(MomyJIsi) M OCHAIIICHHOCTD

1. JlekunonHble 3aHATUS | JIeKUMOHHAs  ayAUTOpHS, CHENHaIbHO  000pyIOBaHHAS
MYJIBTUMEAUUHBIMUA  J€EMOHCTPAIIMOHHBIMU  KOMIUIEKCAMH,
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y4eOHOI MeOCIIbIO

JlaGopaTtopHble [Tomernienue u1st MpoBeAeHUS 1TaOOPATOPHBIX 3aHATHH

3aHATUSA OCHAIICHHOE Y4eOHOH MeOeIbI0, IepCOHAIbHBIMU
KOMITBIOTEPAMHU C 10CTyNOM K ceTH "NHTepHeT" u
o0ecriedeHreM IOCTyIa B AIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeIbHYIO Cpely OpraHu3aluu

['pynmoBsie [Tomemienne nysi MPOBEACHUS TPYIOBHIX (MHIUBUIYATHHBIX )

(MHIUBUAYAIbHbIC) KOHCYJIbTallUH, yueOHOI Mebenblo, OCHAILIEHHOE

KOHCYJIbTalluN IPE3CHTAIlMOHHON TEXHUKON (IPOEKTOp, SKpaH, HOYTOYK) U

COOTBCTCTBYOIIMM IIPOI'PaAMMHBIM obecrieucHUEM

Texymuii  KOHTpOJb,
IIPOMEXKYTOYHAs
arrecranus

[lomenienne nus OpoBENEHHsS TEKyLIEH M IPOMEXKYTOYHOM
aTTeCTallly, OCHAIlEHHOe Y4eOHOW MeOelibto, epCoOHaIbHBIMU
KOMIIblOTEpaMH ¢ jgoctynomM K cetu "HWHrepuer" wu
o0ecrieyeHHeM JI0CTyna B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeIbHYIO Cpely OpraHu3aluu

CamocrogTenpHas
pabota

Kabuner 11 camocToATeNnbHOM  palbOThl, OCHAIIEHHBIN
KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOYEHHS K
cetu «VHTEepHET», NporpaMMol HKpPaHHOIO YBEIWYEHUS U
00€CIIEUYEeHHbI J0CTYNIOM B 3JEKTPOHHYIO HH(POPMAIOHHO-
00pa30oBaTeIbHYI0 Cpely YHUBEPCUTETA




Penensus
Ha pabouyio y4eOHYIO POrpaMMy JTUCIUILTAHBI
MATEMATUYECKUWE MOJEJIN B HAYUHBIX NCCIIEJJOBAHUAX U Ob-
PA3OBAHUWIN»
Hamnpasnenue noaroroBku (ypoBeHb Mmaructparypsl) 02.04.01 Marematuka v KOM-
MBIOTEPHBIC HAYKU

Paspabomuuxu: Ycamukoe C.B., 0-p ¢pusz.-mam. nayx, ooy., npog. xagh. mamema-
MUYecKUx u KOMnvlomepHoix memooos Kyol'V;

Toxapes H.M., npenooasamens kag. unghopmayuonnvix 06pazo8amenbHbix mexHo-
noeuti Kyol'y.

Hannas pabouas yueOHas mporpamMma MpeaHa3HaueHa ISl MarucTPaHTOB
OI'bBOY BO «KyoI'Y», mo mnpodwmnto nHamnpasineHuss noarotoBku 02.04.01
«BrruncnurenbHas maremartukay. Pabodas yuyeOHas mporpamma COOTBETCTBYET
tpeboBanmsim PI'OC BO wnanpasnenus mnoxarotoBku 02.04.01, yTBepka€HHOTO
npukazoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit Denepanumn, a Takxke
y4eOHOMY IUJaHy HampaBieHuss NOAroToBKM U (OCHOBHOM 00pa3oBaTelbHON
nporpamme Boiciiero oopazoBanus (OOIT BO). Ona BbINIOJIHEHA HA JOCTATOYHO
BBICOKOM  METOJMYECKOM YPOBHE, OTBE€YAeT MOTPEOHOCTSM  MOATOTOBKH
COBPEMEHHBIX  MAarucTpoB M  TO3BOJIUT  pPEAM30BaTh  (OPMUPOBAHME
COOTBETCTBYIOIIUX KoMmmeTreHuuii, comtacHo PI'OC wu OOIl, no npanHoOMU
mucuuruinHe. Conep)kanue TaHHOM paboueil yueOHOM MmporpamMMbl COOTBETCTBYET
MOCTABJICHHBIM LIEJSIM, COBPEMEHHOMY YPOBHIO M TEHJICHUHUSAM Pa3BUTHS
MaTreMaTu4eCKOW CTaTUCTHUKH.

JIOCTOMHCTBOM TMpECTaBICHHON paboyeil yd4eOHOW MporpamMMbl SIBISETCS
OXBaT HIMPOKOIO CIIEKTpa MPUMEHEHHUS KOMIBIOTEPHBIX TEXHOJIOTMH B 3aJadax
MaTeMaTH4eCKOM CTaTUCTUKH. B mepByro odepeap orOupancs Marepual,
SBJIAIOIIMICST HEOOXOAMMON OCHOBOM JUId JaJdbHEWIIIET0 HKCIOJIb30BaHHUSA
JOCTY)KCHHU W Pa3BUTHS HABBIKOB B CTAaTHCTUUYECKON 0OpaboTke mHpopmarmu. B
JAHHOM  aCMeKTe COJEp)KaHHE pa3lesioB ONTUMAIbHO M  IEJIecCO00pa3Ho
pacnpeneseHue Mo BUIaM 3aHATUH U TPYJOEMKOCTH B Yacax.

3amMeyaHui M MPEIOKEHUN N0 YIYyYIICHWIO OporpaMMmbl HeT. /laHHas
pabouas yueOHasi mporpaMMa MOXKET ObITh UCIIOJIb30BaHa B YYEOHOM IpoLiecce s
MOJIrOTOBKM MariuCTPaHTOB MO YKa3aHHBIM npoduism Hanpasienus 02.04.01.

Kaua. ¢pus-mar. Hayk, 10IL., . TH——
3aB. Kaenpoit odmeit maremarnku Kyol' TY ML b, /o WL.B.Fepeienko
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Penensus
Ha pabouyio y4eOHYI0 IPOrpaMMy JTACHIUTLTAHBI
MATEMATUYECKUWE MOJEJIN B HAYUHBIX NCCIIEJJOBAHUAX U Ob-
PA3OBAHUWIN»
Hamnpasnenue noaroroBku (ypoBeHb Mmaructparypsi) 02.04.01 Maremarrka 1 KOM-
MBIOTEPHBIC HAYKU

Paspabomuuxu: Ycamukoe C.B., 0-p ¢pusz.-mam. nayx, ooy., npog. xagh. mamema-
MU4ecKUx u KOMnovlomepHoix memooos Kyol'V;

Toxapes H.M., npenooasamens kag. unghopmayuonnvix 06pazo8amenbHbix mexHo-
noeuti Kyol'y.

Peniensupyemast pabovast yueOHasi mporpaMmMa COOTBETCTBYET TPeOOBaHUSIM
®I'OC BO nHanpasienust moaroroBku 02.04.01 «BeraucnurenbHas MaTeMaTHKay,
OOII BO u yueOHOMY MUIaHy HampaBIEHUS! MOATOTOBKUA. Marepuan JUCUUILIAHbBI
MOCTPOEH COCTaBUTEJIEM MPOTpaMMBbI C OMOPON Ha UCTOPUUECKUN aHAIHU3 U 0030D
COBPEMEHHOIO  COCTOSIHUSI ~ METOJOJIOTMM  MaréMaThKH, MaTreMaTUu4yecKoro
MOJIEJIMPOBaHNUS W KOMIBIOTEPHBIX HAayK, C WUIIOCTPALUEd B3aUMOCBA3U C
MOTPEOHOCTSIMU M TEXHUYECKUMU BO3MOXKHOCTSIMH OOIIIECTBA, C ONTHUMAIbHBIM C
ATOM TOUKH 3PEHUS COACPKAHUEM PA3/IEIIOB, 11e1eCO00pa3HBIM PACTIPEACICHUEM 10
BUJIaM 3aHATHH U TPYIOEMKOCTBIO B yacax. Pa3paboTunkoM mporpamMmbl OTOUpascs
MaTepuall, UMEIIUNA (QyHIaMEHTaJbHOE 3HAaYeHHWEe B H30paHHBIX O00JIACTAX
MIPUJIOKEHUN W SBJISIOIIUICS HEOOXOUMOM OCHOBOM JJIsl JajbHEHIIero o0ydeHus
Y TIOITOTOBKM MarucTepCKON AUCCEPTALIUH.

Conepxanue naHHOW paboueld y4eOHOM MporpaMMbl COOTBETCTBYET
MOCTABJICHHBIM IIE€JISIM, COBPEMEHHOMY YpPOBHIO U TEHIEHUMSIM pPa3BUTHUS
MaTE€MaTUKH M KOMIIBIOTEPHBIX HAyK, BBIINOJIHEHA HA JOCTATOYHO BBICOKOM
METOAMYECKOM YPOBHE, OTBEYaeT MOTPEOHOCTSAM MOATOTOBKH COBPEMEHHBIX
MarucTpoB H© TO3BOJUT pealn3oBaTh (HOPMHUPOBAHHWE COOTBETCTBYIOIINX
komneteHIui, cornmacHo ®I'OC u OOII, o JaHHON AUCHMIIMHE.

3amMeyaHui M MPEUIOKEHUN MO YIYYIIEHUIO IporpaMmbl HeT. JlaHHas
pabouas yueOHasi mporpaMMa MOXKET ObITh UCIIOJIb30BaHa B YUEOHOM Ipoliecce s
MOJIrOTOBKY MarucTpanToB no npoduism Hanpasienus 02.04.01.

Kann. ¢uz-mar. Hayk, goii.,
3aB. kadeapbl GyHKIIMOHATHHOTO
aHanu3a u anreopsr Kyol'yY /C,% B. 1O. bapcykoBa



