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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

O3HAKOMJICHUC o6yqa10m1/1xc;1 C IpUHIHUIIAMH TIOCTPOCHUA MaTEMATUYCCKUX Mo;:(eneﬁ Ppas3inYHbIX CUCTEM,
MaTeMaTHYCCKMMHU OCHOBaAMM aHaliu3a MOZ[CJ'IBIZ, TIPUBUTL NPAKTUYECKNUE HABBIKN UCIIOJIB30BaAHUS IPOTPAMMHOI0
obOecreucHust I paBpaGOTKI/I 1 UCIIOJIb30BAHUA PA3JINYHBIX MATEMATUICCKUX MOJIETICH.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: | b1.B.Z1B.02.02

21

TpeGoBaHusl K NpeABAPUTEILHOI TOATOTOBKE 00y4aI0IIerocs:

2.1.1

Teopus BeposSTHOCTEN U MaTeMaTU4YeCKas CTATUCTUKA

2.12

AnreOpa 1 reoMeTpus

2.13

MartemaTH4YeCcKUM aHaJIu3

2.2

JMCHUIUIMHBI U IPAKTUKH, JI1 KOTOPBHIX OCBOEHHE JAHHOI JMCIUILIUHBI (MOLYJI51) HE0OX0ANMO KaK
npeallecTByOLIee:

221

Teopus npuHATUS pELICHUI

222

3KCH€pTHLI€ CUCTEMBI

3. KOMIIETEHIIMA OBYYAIOHIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJIMHBI

(MOIYJIST)

YK-1:

Crnoco0eH ocymecTBJIsITh IIOHCK, KPUTHYECKHIl AHAJIN3 U CHHTe3 MH(OpPMaluH, IPUMEHSITh CHCTEMHbIH MOAXO0A 15
peLIeHNs 0CTABJICHHbIX 32124

Wumukarop 1 [ YK-1.1 BemonaseT nouck Heodxoanmoii nHpopmanuy, eé KpUTHIeCKIH aHaInu3 ¥ CHHTe3 HH()OPMAITIH,

NIOJlyYCHHOM W3 Pa3HBIX HCTOYHUKOB

IIK-3: CnocodeH aHAJU3MPOBATH TPeOOBAHHUS K IPOrPAMMHOMY 00eclieYeHHUI0 C HeIbI0 OnpeeeHHs TeXHUNYeCKUX

BO3MOKHOCTEH MX peain3anuu

Wuanuxarop 1 |I1K-3.1 [IpumeHsieT 3HaHUS A3bIKOB, YTUINT, CPEACTB MAKETHOTO BBIMOIHEHHS MPOLEAYp MpHU IPOBEJCHUH

HCCIIE0BaHUI HAY4YHOT'O Y MMPUKIIAAHOTI'O XapaKTCPOB.

B pe3ysabTarte ocBOeHUSs JMCUMILIMHBI 00ydarolmuiics 10J1KeH

3.1 |3uaTs:

3.1.1 | OCHOBHbBIE TPUHIIMITBI KPUTHUESCKOTO aHAN3a M CUHTE3a HH()OPMAIIMH; METOIbI KPUTHIECKOTO aHAIN3a M OIICHKH

COBPEMCHHBIX HAYYHBIX JTOCTIOKEHHIA; BO3SMOXXHOCTH COBPEMEHHBIX CPEIICTB Pa3paObOTKH MPOTPAMMHBIX MTPOIYKTOB.
3.2 | Ymerh:

3.2.1 | oCyIIeCTBIATh TIOUCK HH(GOPMAIIMU B Pa3HBIX UCTOYHHKAX; OAYYaTh HOBBIC 3HAHUI Ha OCHOBE KPUTHYECKOTO aHAITN3a
CHHTE3a UHPOPMAIUI; UCTIOIH30BATh S3BIKH, YTAIHTHI, CPEICTBA MAKETHOTO BHITIOJIHEHHS MIPOIICYpP MPH MPOBEACHUH
WCCIIeJIOBaHUI HAYYHOTO U MPUKIATHOTO XapaKTepa.

3.3 | Bnagersn:

3.3.1 | HaBBIKAMH UCCIICAOBAHUS MPOOIEM MIPEAMETHOHN IEATETHHOCTH C IPUMEHEHHEM KPUTHYECKOTO aHaIM3a U CHHTE3a,;
HaBBIKAMU MPOBECHUS HCCIIEIOBAHNN HAyYHOTO M IIPUKIIAHOTO XapaKTepa.

4. CTPYKTYPA U COAEP KXAHUE JUCIHUIIJIUHBI (MOIVYJIS)

Kon Bun HaumenoBanue pazaenos u | Cemecrp / | Yacos | Komneren- | Jluteparypa | Unre | Illpumeuyanue

3aHATHA | 3aHATHS TeM Kvype 007071 pPAaKT.
Pazgen | Pasgen 1. KomnbloTepHoe
MO/IeJIMPOBAHHE KAK METOI
HAYYHOI'0 MO3HAHUS
1.1 Jlex 00630p MakeToB 7 3 YK-1 JIT.1J11.2 0 VK-1.1
MaTeMaTHYECKOTO JI1.3
MO/ICTTUPOBAHUS JI1.4J12.1
2.2
1.2 Jlex JluneitHbIe 1 HETMHEHHBIE 7 4 VK-1 JIT.1 JI1.2 0 VK-1.1
MoOIeIn JI1.3
JI1.4J12.1
J2.2
1.3 Jlex [TakeTsl CTPYKTypHOTO 7 4 VK-1 JIT.1 JI1.2 0 VK-1.1
MO/IETTUPOBAHUS JI1.3
JI1.4J12.1
J2.2




1.4 Jlex MopnenupoBaHue cucTeM €O 7 6 VK-1 JI1.1J11.2 0 VK-1.1
clly4yaliHBIMU TTapaMeTpaMu JI1.3
JI1.4J12.1
2.2
1.5 JIa6 IIpuHIUNIBI MOAENUPOBAHUS 7 12 IK-3 JI1.1J11.2 0 IK-3.1
MEXaHUYECKUX CUCTEM JI1.3
JI1.4J12.1
2.2
1.6 Cp [IpuHIMnIBEI MOAETUPOBAHUS 7 5 VYK-1IIK-3 JIT.1J11.2 0 VK-1.1 IIK-
MEXaHUYECKUX CUCTEM JI1.3 3.1
JI1.4J12.1
2.2
1.7 JIab [TocTpoenre UMUTAITIOHHBIX 7 15 [IK-3 JIT.1J11.2 0 TIK-3.1
Mozeien JI1.3
JI1.4J12.1
J12.2
1.8 Cp [TocTpoenre UMUTAITIOHHBIX 7 5 YK-1ITIK-3 JIT.1J11.2 0 VK-1.1 IIK-
Mozeen JI1.3 3.1
JI1.4J12.1
2.2
1.9 J1a6 [IpuHIHIBI TPOEKTHPOBAHUS 7 12 [K-3 JIT.1J11.2 0 TIK-3.1
KOMIIBIOTEPHOU MOJEIIU J1.3
JI1.4J12.1
J12.2
1.10 Cp [IpuHIHIBI TPOEKTHPOBAHUS 7 8 VYK-1IIK-3 JIT.1J11.2 0 YK-1.1 IIK-
KOMITBIOTEPHON MOJIENH JI1.3 3.1
JI1.4J12.1
2.2
1.11 JIa6 CTpyKTypHOE ¥ IMUTAIIIOHHOE 7 12 ITK-3 JIT.1J11.2 0 IIK-3.1
MOJIEITUPOBAHNE JI1.3
JI1.4J12.1
J12.2
1.12 Cp CTpyKTypHOE ¥ IMUTAIIIOHHOE 7 12 VYK-1ITIK-3 JIT.1J11.2 0 YK-1.1 IIK-
MOJIEJINPOBaHUE JI1.3 3.1
JI1.4J12.1
J2.2
1.13 3auér | KommbroTepHoe 7 10 JIT.1J11.2 0
MOJIEJINPOBaHUE KaK METO] JI1.3
HAy4YHOI'O [10O3HaHUs JI1.4J12.1
2.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'NH

TpaauumonHas (penpoayKTUBHAs) TEXHOJIOTH (IIPEnoAaBaTeslb 3HAKOMHUT 00YYaIOIUXCsl C MOPSAAKOM BBIIIOJIHEHUS 3a/1aHus,
HaOJI0IaeT 32 BBITOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOJ0TrHs KOJUIEKTUBHOTO B3aUMOAEHCTBHA (paboTa B MallbIX Ipymmax) (caMOCTOATENIbHOE U3yUeHHEe 00YUalOUIMMHUCS HOBOTO
MarepHala HoCpPeCTBOM COTPYIHHYECTBA B MAIIBIX T'PYIINIaX, Ja€T BO3MOXKHOCTh BCEM yUacTHHKAaM y4acTBOBATh B paboTe,
MPaKTAKOBATh HABBIKH COTPYIHNIECTBA, MEKITMIHOCTHOTO OOIIICHNU)

O6pazoBaTenbHbIE TEXHOJIOTHH C HCIIOIb30BaHNEM HHTEPAKTUBHBIX METOIOB 00y4eHH (KPYTIIBIH CTOJ (IUCKycCHs, 1e0aTsl),
CeMHHap - HccliejoBanue, ceMuHap «IIpecc — aHTHIIpecc», MO3roBoi TYpM (OpeHHCTOPM, MO3rOBasi aTaka), JEIOBbIE,
UMUTAIMOHHBIE, ONIEPALIMOHHbIE U POJIEBBIE UIPHI, case-study (aHaJIN3 KOHKPETHBIX CUTYalli, CUTyallMOHHbIN aHAIN3), MacTep
KJ1acC, IUIAKTHYECKAE HTPHI)

O0pazoBaTebHBIE TEXHOJIOTHH C HCIIOIh30BaHNEM aKTHBHBIX METOIOB 00y4eHH (JIeKnus — Oecena, JIEKIUs — JUCKYCCHs,
npoOIIeMHAas JeKLU, JIeKIHUA-BU3yalTH3aLus, JIEKIHs C 3apaHee 3alJIaHUPOBAHHBIMU OIIUOKAMH, JIEKIUS — IIPpecc-KOH(pepeHIus,
JEKIHs ¢ pa300pOM KOHKPETHBIX CHTYAIMH, JIEKINSA-KOHCYIbTAlHs, 3aHATHS C IPUMEHEHHUEM 3aTPYIHSIONINX YCIOBUMA, METOBI
TPYIIIOBOTO PENICHNUS TBOPYECKUX 33/1a4, METO/I Pa3BUBAIOIIEHCS KOOTIEPALIIH)

6. POH/I ONEHOYHBIX CPEJICTB

6.1. KoHTpo/bHbIe BONPOCHI M 3aJaHUA

Bomnpocs! k 3amuTam 1a00paTOpHBIX PadoT.
Pazpnen 1. KomnelorepHoe MoenMpoBaHUE KaK METO HAyYHOTO ITO3HAHMUS.

1. DTanbl KOMIBIOTEPHOTO MOJECIUPOBAHUS.
2. TpeboBaHUs K KOMIBIOTEPHBIM MOJEISM.




3. PacpoctpaHenue koaeOaHUH B IEMOYKE CBSI3aHHBIX OCIIUIUIATOPOB C HETMHEHHON CHIIOi

4. MonenupoBaHHe pacpOCTPAHEHUS IEKTPOMATHUTHBIX BOJH B Pa3IMYHBIX Cpefax.

5. MonenupoBaHHe CUCTEM, COCTOSIITUX N3 OOJBIIOTO YHCIIa YaCTHIIL.

6. MonenupoBaHue CTAaTUCTUYECKUX CUCTEM.

7. Buzipl HeonpeeIeHHOCTEN.

8. 3aKkoHbI pacnpesieneHHs CTydaifHbIX YUCE.

9. JlaT4uku cirydalHbIX YUCEIL.

10.0Onpenenenne metona MonTte-Kapmo. Cxema metona. Ipumenenne metona MonTte-Kapio 1 BeIYHCIIEHHS OIPEIeIeHHOTO
UHTETpana.

6.2. Tembl NUCBMEHHBIX Pa0oOT

He npemxycMoTpeHO yueOHBIM IITaHOM

6.3. @oH/1 O1LIEHOYHBIX CPEICTB

Bompocs! k 3auery.

Paznen 1. KomnbroTepHOE MOIETUPOBAHUE KAK METO/ HAYYHOTO ITO3HAHUSI.

. CyIIHoCTh KOMITBIOTEPHOTO MOJEITUPOBAHUS, €T0 LIETH U 3a/Ia4H.

. DTanbl KOMOBIOTEPHOTO MOJICIAPOBAHHUSL.

. TpeboBaHMs K KOMITBIOTEPHBIM MOJCIISIM.

. Bupl KOMIIBIOTEpHBIX MOJIeTel, uX Kiaccudpukamnus. OONacTH MPUMEHEHUST KOMITBIOTEPHBIX MOJICIICH.
. MonenupoBaHue HETMHEMHBIX BOJIHOBBIX SIBJICHUM.

. Pacnipoctpanenue koneOaHuil B LIETIOUKE CBSI3aHHBIX OCHMJUIATOPOB C HETMHEHHOMN CHIIOHN

. MonenupoBaHue paclipOCTpaHEHUs SJIEKTPOMArHUTHBIX BOJH B Pa3JIMYHBIX Cpelax.

. MonenupoBaHue CHCTEM, COCTOSIINX U3 OOJBIIOTO YHCITA YACTHII.

. ANITOPUTMBI YUCIIEHHOTO UHTETPUPOBAHUS YPAaBHEHHH ABIKCHHS

10. MozaenrupoBaHue IPOIECCOB TEIUIOMPOBOAHOCTH METOIaMU MOJIEKYJIIPHON JMHAMUKH.

11. MogenupoBaHyue CTATUCTUYECKUX CUCTEM.

12. Bunsl HeonpeaeneHHOCTel. 3aKOHBI pacTIpeeTICHIUs CITyJaiHbIX Yncel. JJaTIuKu CITydaiHBIX YHCE.
13. Onpenenenne merona Monte-Kapno. Cxema merona. [Ipumenenne merona Monrte-Kapio i BEIMHCICHUS ONIPEASIIEHHOTO
WHTETpaa.

O 01N DN K~ Wi —

6.4. IlepeyeHb BI/10B OLICHOYHBIX CPEACTB

JlabopaTopHbie pabOTHI.
Bonpocs! k 3auery.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MO YJISA)

7.1. PexomeHnyemas auTeparypa

7.1.1. OcHoBHasl TuTEpaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI1. [JIucsak H. K., | MogaenupoBaHue cuCcTeM: yaeOHOE PocToB-Ha- 1 http://biblioclub.ru/index.php?
1 |JIucsx B. B. |mocoGue Hony|Taranpor: page=book&id=499733
IOxHbI#I
benepanbHbII
YHHUBEPCHUTET,
2017
JI1. {TTo3meeB A. OCHOBBI MaTEMaTHUECKOTO Homkap-Ona: | http://biblioclub.ru/index.php?
2 (T, MOJICTUPOBAHHMS: TIPAKTHKYM TToBoKCKMIA page=book&id=483708
Kysnerosa rOCY/IapCTBEHHBI
10. A i
TEXHOJIOTHYECKU
I YHUBEPCUTET,
2017
JI1. | 3apukoBckas | MaremaTnyeckoe MOJIEIUPOBAHIE Tomck: Tomckwmii 1 http://biblioclub.ru/index.php?
3 |H.B. cucteM: yueOHoe ocobue roCy1apCTBEHHbI page=book&id=480523
W YHUBEpPCHUTET
cucTeM
yIpaBICHUS U
PaIHO3IEKTPOHH
ku, 2014
JI1. | Bonkosa B. MopenmupoBanue cuctem: [Toaxoms! u CaHkT- 1 http://biblioclub.ru/index.php?
4 |H.,TopenoBa |meToabl: yueOHOE mocodne [etepOypr: page=book&id=362986
T". B., Ko3nos W3parenbcTtBO
B.H., [TomuTexHMIECKO
JIsmaps 0. IO YHUBEPCHTETA,
., Iaxina 2013
H.b.

7.1.2. JlonoJiHUTEIbHAA JIUTEPATYPA




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | CoBetoB MopgenupoBanue cucteM: yueOHuk s | Mocksa: FOpaiir, 14
1 |B.A, OakayiaBpoB 2013
Sxosnes C.A.
JI12. | PommonoB 1O. | OcHOBBI MaTeMaTHYECKOTO TamOo0B: 1 http://biblioclub.ru/index.php?
2 |B., Haxman MOJICTTHPOBaHNUS: yaeOHoe 3rekTpoHHoe | TamOoBckmit page=book&id=570456
A L n3ganue: yueOHoe nocodue roCy1apCTBEHHbI
1 TeXHUYECKUH
YHUBEPCHUTET
(Tr'TY), 2018

7.3.1 IlepedyeHb MPOrpaMMHOro obecreyeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 [ Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 [ Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.1.4 | Mathcad Education-University Edition

7.3.1.5 | MATLAB Academic new Product Concurrent Licenses+Simulink Academic new Product Concurrent Licenses

7.3.2 IlepevyeHb MH(GOPMALIMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3patenscTBO "JlaHp" NIEeKTpOHHO-OMOIMOTEYHAS CHCTEMA

7.3.2.2 | «YHuBepcuTeTcKas oubnnoreka online»

7.3.2.3 | DnekTpoHHBIH KaTajor oubaroTeku bpl'y

7.3.2.4 | DnekrponHas oudmuoreka bpl'yY

7.3.2.5 | Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU

7.3.2.6 | YauBepcurerckas uadopmarmonsas cuctema POCCUSA (YUC POCCHUA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIITUHBI (MO YJIS)

0002* JICKIIMOHHAS &y TUTOPHSI YuebHas mebenb

A1207 JlaGopaTopusi TEXHHYECKHX VYueGHas Mebenb
CPE/CTB 3aIUTHI [Mepconanbuelii komibiotep 15-2500/H67/4Gb/500Gb(Monutop TFT19 Samsung
nHpOpMAIIN E1920NR), untepaktuBHas nocka SMART Board X885ix co BctpoeHHBIM mpoekTopoM UX

60,komIIIeKke yueOHo-1abopaTopHOro od6opynoBanus “TeXxHHYecKue CpeacTBa U METOIBI
3ammThl HHQOpManuy”,yIpaBiseMblid kKomMyTatop 2 ypoBHs D-Link DES-3028.

2201 YHUTATBHBIA 3211 Nel VYuebHas mebens
O6opynosanue 10- [1K i5-2500/H67/4Gb (morutop TFT19 Samsung); nmpuatep HP Laser
Jet P2055D
A1207 JlaGopartopust TeXHHYECKHX YueOHas meOenb
CPEICTB 3aILUTHI Iepconaneuelii kommeiotep 15-2500/H67/4Gb/500Gb(Monutop TFT19 Samsung
nHpopmarmu E1920NR), nntepaktuBHas nocka SMART Board X885ix co BctpoeHHBIM npoekTopoM UX

60,koMILIeKC yueOHO-TabopaTopHOro 00opyanoBanus “TeXHUYECKUE CPECTBA U METOIBI
3aIIUThl HHGOpMaLUK’,yIpasiseMblid komMmyTtatop 2 yposust D-Link DES-3028.

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIMITVINHBI (MO YJISA)

OOyuaronuiicsi JOIKEH pa3paboTaTh COOCTBEHHBIH PEeXKUM PaBHOMEPHOTO OCBOCHHUS MUCIUILIMHEL. [IoAroToBKa CTYAEHTa K
HpeACTOSIIEeH JIEKIUU BKITIOUaeT B ceOs psijl BayKHBIX T03HABATENbHO-IPAKTHUECKUX ATAIOB:

- YTCHUE 3aMucell, CACTaHHBIX B MPOIECCe CITYIIAHMSI U KOHCTICKTUPOBAHYSI MPEIBIAYIICH JISKIMH, BBIHECCHHUE HA TIOJISI BCETO, YTO
TpebyeTcst pu AajbHelIel paboTe ¢ KOHCIIEKTOM U YYeOHHKOM;

- TCXHHYCCKOC O(I)OpMJ'[CHI/IC 3aIucei (HO}]‘{epKI/IBaHI/Ie, BBIJICJICHUEC I''TaBHOT'O, BBIBOJIOB, )IOKaSaTeJ'[LCTB);

- 3HAKOMCTBO C MaTE€PHAaJIOM MPEACTOSIICH JIEKIIUH [0 YUeOHUKY U TOTMOJHUTEIbHOM TUTepaType.
JlabopaTopHBIe pabOTHI TO3BOJIIET CTYACHTY OoJiee TITy0OKO pa300paThCs B TEOPETUUSCKOM MaTepralie U ONPeNeTUTh cephl ero
MPaKTHYECKOT0 IPUMEHEHHS.

Hawnbonee npoayKTUBHOH SBISETCS caMOCTOsITebHAs paboTa. OHa CKIIaAbIBAaCTCS M3 YTCHHS YUCOHHKOB M METOIMUYECKUX
TOCOOHH, pelIeHNs 3a/1a4, BBITOJTHCHUS KOHTPOJIBHBIX 3agaHii. CTyJCHT JOIDKEH IIOMHHUTE, 9TO TOJIBKO TIPH CUCTEMaTHIECKON U
YIIOPHOIT CaMOCTOATENTFHON pab0Te MOYKHO Ka4eCTBEHHO OCBOUTH YIeOHBIH MaTepual.

3aBepHIAOIIUM 3TAloOM U3y4YeHHsl JaHHOH NUCLUIUIMHBI B COOTBETCTBHUU C y4eOHBIM INTAHOM SIBIIIETCS caaya 3adeTa. Ha 3auere
oOydJaromuiics JoHKeH: MPOSBUTh YMEHNE ITPUMEHATH TEOPETHUECKHE CBEACHHS K PEIICHHUIO 3a]a4 Ha ITOCTPOCHHE
MaTeMaTHYECKUX MOJIeNell,; 3HaHHe TEOPETHIECKUX OCHOB Kypca Ha YPOBHE OIpEAeICHHH, TeopeM, (OpMyYIT; yMEHHE BEIOUpATh
METO/IbI aHAITN3a CUTYyalMi 1 OLEHKU BHIOPAHHBIX PEIICHUI.




