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1. llesb U MUIaHUpYeMble Pe3yJbTAThI 0CBOCHHS THCIUTLIUHBI

Ienbto 0CBOEHMSI JUCIUIUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIIETCHIUI:

OIIK-6 CnocobeH aHamu3upoBaTh W pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHUYECKUE U
HDKOHOMUYECKHUE MPOLIECCH] C IPUMEHEHUEM METOJIOB CUCTEMHOI'O aHAJIM3a U MaTEMaTHUYECKOIO
MOJIETTUPOBAHUSI.

Pe3synpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMITETECHIIMN:

NOIIK-6.1 OOnanaer MOHATHAMU U KaTETOPUSIMHM MaTeMaTHYECKOrOo MOAEIUPOBAHMUSA,
MCIOJIb3YEMBIMHU IIPU pacueTe IKOHOMUYECKUX U OPraHU3alIMOHHO-TEXHUYECKUX MPOIIECCOB

HNOIIK-6.2  Hcnonb3yer  METOABI  CUCTEMHOIO  aHauu3a  JUIsl  BBISABJICHUSA
MH(GOPMaLMOHHBIX TOTPEeOHOCTEN MOIb30BaTENEH

NOIIK-6.3 Beibupaer MeTo/ibl MOJIEIUPOBAHUSL CUCTEM, CTPYKTYPUPYET U aHAIU3HPYET
1eny U GQyHKIUU CUCTEM YIPaBJICHUsI, IPOBOJUT CUCTEMHBINA aHAINU3 MPUKIAAHON o0nacTu

2. 3agauyy ocBOeHHS AUCHUILIHHDBI

— OcBoUTh MaTeMaTUYECKHUI amnmapar JUHEHHOr0 M HEJIMHEWHOIro MpOrpaMMHUpPOBAHUS,
CETEBOTO IJIAHUPOBAHUS, TEOPUU MACCOBOTO OOCTYKHBAHUSI.

— HayuuTbcss nOpuUMEHATh NOHATUMHBIM — anmapar JIMHEHHOIO W HEJIMHEUHOTO
MIPOrpaMMHUPOBaHUS, CETEBOTO TUIAHUPOBAHMS, TEOPUH MACCOBOTO OOCITYKUBAHHUS JIJISl PEIICHUS
MPAKTHYECKUX 33724 MPOo(hecCHOHATBLHON IeATEIHHOCTH.

3. MecTo AucuMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMmbl

Jucuuniuza oTHOcHTCs K bioky 1 «ucuuminuael (MOZLYIn)».
JlucuurimHa OTHOCUTCSL K 0Os3aTENbHOM YacTH 00pa3oBaTEIbHOM IMPOTPaMMBEI.
Jucuumnuimza BXOOUT B MOYJb «MaTteMaTukay.

4. Cemectp(bl) ocBOeHHs U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUH MO AUCHHUILINHE

UYeTBepTsili cEMeECTp, 3a4eT
[TaTe1il cemecTtp, sK3aMeH

5. BxoaHble Tpeﬁona}ma AJI OCBOCHUSA TUCHUIIJIMHBI

Jljig ycrenrHoro OCBOGHUs JUCIUILTMHBL TPEOYIOTCSl KOMIIETEHLUH, c(pOPMUPOBAHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX MPOTrPAMM IPEALIECTBYIOIIETO YPOBHS 00pa30BaHUs.

JUis  ycHemHoro OCBOEHHUS JUCHUUIUIMHBI TpeOylOTCsl pe3ynbTarhl OO0y4YeHHs IO
CIEAYIOUIMM JTUCHMIUIMHAM: «Anrebpa u reomerpus», «Teopus rpadoB», «OCHOBBI
IIPOrPaMMUPOBAHUSY.

6. SI3bIK peaau3anuu

Pycckuii

7. O0BbeM TUCHMILIHHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 7 3.€., 252 4acoB, U3 KOTOPHIX:
-jexnuu: 64 u.
-maboparopHsie: 64 4.
B TOM YHCJIC TTPAKTHUYECKast MOATOTOBKA: 0 .
O06BemM caMoCTOATENTLHON PabOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.



8. Conep:kaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. [Ipenmer wuccnenoBanusi onepauuid. KpaTkuih HCTOpUYECKH OYEpK.
MeTtonoorus onepauoOHHOTO UCCIEA0BAHNA.
Tema 2. IIpumeper ¥ maTemaTuyeckas  MOJEIb  3aJa4yd  JIMHEHHOIO

IIporpaMMUpOBaHus 3ajaya O NPOU3BOACTBEHHOM IulaHe. 3ajgada o auerte. KanoHmueckas
dopma, npuBeeHUe K KaHOHUYECKOH dopme. I'paduueckas uHTEpHpeTanys 3a1a4u JUHEHHOTO
[IPOrpaMMHUPOBAHUS.

Tewma 3. [ToBTOpenue cnenuduuecknx TeMm JnHelHoi anreOpsl [IpeobpazoBanue
Kopnana ana pemeHus 3amad JUHEWHOW anreOpbl. JIMHEIHBIE (BEKTOPHBIE) MPOCTPAHCTBA.
Pemenne cucreM TMHEHHBIX YpaBHEHUN KaK IPOLECC MOCIEI0BATEIBHOTO 3aMELICHHSI BEKTOPOB
B Oa3uce. BrinyKkible MHOKECTBA B JINHEHHBIX IPOCTPAHCTBAX.

Tema 4. CuMmniekcuplii  Meron. CBOHCTBa  INUIAHOB — 3a0a4yd  JIMHEWHOTO
nporpamMmmupoBaHus. Teopus CUMIUIEKCHOTO MeTtona. [IpakTudecKkuil anropuTtM CHUMILIEKCHOTO
MeToAa. MeToJ1 HICKYyCCTBEHHOTO Oasuca.

Tewma 5. Teopus naBoiicTBeHHOCTH. CHUMMETPUYHBIC JIBOMCTBEHHBIC 3a/1ayH.
HecummeTpuunsle nBoiicTBeHHbIE 3anaun. llepBas Teopema nBoiicTBeHHOCTH. BTopas Teopema
JBOMCTBEHHOCTH.  OKOHOMHUYECKass  MHTEpIpeTalus  JBOMCTBEHHBIX  IEPEMEHHBIX U
JIBOMICTBEHHBIX YCIIOBUM.

Tema 6. TpancnoptHas 3agaya IlocraHoBka M (QoOpMBI 3amucH TPaHCHOPTHOM
3agauyn. CBOMCTBA TpaHCIOPTHOM 3anauu. [locTpoeHre NCXOOHBIX ONOPHBIX IIaHOB. Kpurepuii
ONTUMAJIBHOCTH TPAHCIOPTHOW 3axaun. [lepexox k HOBOMy omopHoMmy IuitaHy. Iloctpoenune
UCXOAHBIX OMNOPHBIX IUIaHOB. KpuTepuii onTuManbHOCTH TpaHCHOPTHOM 3amauu. llepexon k
HOBOMY OIIOPHOMY IUIAHY.

Tema 7. 3anmaua o HazHaueHuu. [locTanoBka u Gopmanuzarms. CBoiicTBa 3a1a4u O
Ha3HaueHnH. HezaBucumble Hynu u napocouyeraHus. [IpakTMUecKuil aaropuTM BEHIE€PCKOIO
METOJA.

Tema 8. JuckperHoe nuHeHHOE mporpammupoBanue. Knaccudukanms 3amad u
METOJ0B JUCKPETHOTO JIMHEWHOI0 IIporpaMmupoBanus. Meroasl orceueHus. Meron BeTsel u
TPAHMII.

Tema 9. Teopus BBIIYKJIOIO IpOrpaMMUpOBaHus. EBKIMIOBO IPOCTPAHCTBO.
Breimykneie ¢yHkimu U ux cBoictBa. Kiaccuueckue 3amaum ontumusainuu. Teopema Kyna —
Taxkepa. Auddepenunansusie yenous Kyna — Takkepa U uX reoMeTpuieckas HHTEpIpETaIHsL.
KBagparnunoe nporpammupoBanne. Meron Byinbda.

Tema 10. Opnomepnass ontumuzauus. Jloxamuzanuss MuUHMMyMa. MuHHMUH3anuA
YHUMOJAJIBHBIX (yHKIMNA. MeTton mapabois. Meton kacarenbHbix. Meton HetoToHa.

Tema 11. MHoromepHasi onTHUMu3anus 0e3 orpaHuueHuil. PenmakcanuoHHbIe
MeToasl. I'paguenTHeie MeTobl. HBIOTOHOBCKHE M KBa3MHBIOTOHOBCKHUE METO/BI.

Tema 12. MHoromepHasi ONTUMHU3aLUs ¢ orpaHnueHussMU. CBepeHue K 3amauye 0e3
orpannueHuii. OOmas cxeMa peslakCallMOHHBIX METOJOB, YUMTHIBAIOUINX OrpaHUYeHus. MeToj
IIPOCKTUPOBAaHUA IpanueHTta. [locinenoBaTenbHOE KBaJpaTUYHOE NPOrpaMMHUpoBaHue. Merton
JIMHEWMHOW anmpokcuManui. MeTos1 CeKyIuX MIOCKOCTEN.

Tema 13. JuHamuueckoe IIPOrpaMMHUPOBAHHUE. OcHoBHbIE HPUHLIUIIBI
JUHAMHAYECKOr0 NPOrpaMMHUPOBAHME HA MpUMEpe 3adadyd O KpaTdaiimem nyTth. DyHKnus
bennmana. YpaBHenue bemnmana. 3agaya 00 MHBECTUIIHSX.

Tema 14. CereBoe mianupoBaHue U yrpasieHue. [IpoekT U ero cereBas MOJIENb.
Bpemennoli anHanu3 mnpoekToB. ONTHUMH3alWs CTOMMOCTH MPOEKTa. AHAIU3 IPOEKTOB CO
CIIy4alHBIMU JJIUTENBHOCTSIMU padoT.

Tema 15. DONeMEHThl TEOpHH MaccoBOro oOciaykuBaHus. [Ipeamer Teopuu
MaccoBoro oOcuyxuBaHus. CnydaiiHple TOTOKM W WX cBoWcTBa. [Ipocredmmii TOTOK.
Mapxkosckue npoueccbl. CucrteMsl ¢ oxuganueM. CUCTeMBI C TOTEPSMH.



9. Tekymuii KOHTPOJb MO AUCHUIIIIHHE

Texymuii KOHTPOJb MO JUCIMIUIMHE TMPOBOAUTCS ITyTEM KOHTPOJS ITOCEIIAEMOCTH,
BBITIOJIHEHHST JTa0OpaTOPHBIX PabOT, TECTOB MO JIEKIMOHHOMY MaTepualy W (UKCHpPYeTCsS B
dbopMe KOHTPOJBHOM TOYKHM HE MEHEe OJHOr0 pa3a B ceMmecTp. Tekymluii KOHTPOJb IO
7a60paTOPHBIM PaboTaM OCYIIECTBIISIETCS B BHIE OOCYXICHHS AITOPUTMa W HHTEPIpPETALUAH
pEe3yJIbTaTOB €ro paboThl U GUKCUPYETCs B (hOpME KOHTPOIBHOU TOYKH HE MEHEE OJJHOTO pa3a B
cemecTp.

OrleHOYHbIE MaTepUaNbl TEKYIIEro KOHTPOJS pasmenieHsl Ha caiite TI'Y B pasgene
«Hudopmarus 06 obpazoBaTenbHOI mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂHOK MpPOBE€ACHUSA U KPUTECPUHN OLCHUBAHUA HpOMe)KyTO‘lHOﬁ aTTeCTallun

3ader B YETBEPTOM CEMECTpE TMPOBOAMTCS B (QopMe 3alMThl BBITTOJTHECHHBIX
1ab0paTOpHBIX PabOT B TEUEHHUE CEMECTPA, a TAKXKE MPOXOKIECHUS UTOTOBOTO TECTUPOBAHUS. B
cpene LMS Moodle. [IpogomkutenbHOCT 3aueta 90 MUHYT.

DK3aMEH B TISITOM CEMECTPE MPOBOAMUTCS IO OaIbHO-PEHTHHIOBOM cHCTeMe B (hopme
3alIUThl BBINOJHEHHBIX JIAOOPATOPHBIX PAa0OT B TEUEHHE CEMECTpa, HAMMCAHUS U 3allUThI
KypCOBOTO MpOEKTa I0 CETeBOMY IUIAHMPOBAHMIO, BBIMOJIHEHHSI KOHTPOJBHON paboThl 1O
HEJIMHEHHOMY IPOrpaMMMPOBAHUIO, 4TO cocTaBisieT 60% 3K3aMEHAllMOHHON OLICHKH, a TaKke
UTOTOBOW MUCbMEHHOM paboThl (1o Omneram), yto coctanisieT 40% 3K3aMeHallMOHHON OLEHKU.
[TponomKUTEeTbHOCTD YK3aMeHa (MTOTOBOM MTUCHbMEHHON paboThl) — 90 MUHYT.

OI.IGHO‘IHBIC MaTepuajbl LI NPOBCACHUSA HpOMeXCYTOqHOﬁ aTTeCTaluu pasMCIICHBI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOW  MpoOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAMYECKOE O0ecIIeueHne

a) DNEeKTPOHHBIM y4eOHBIH Kypc MO TUCHMIUIMHE B 3JEKTPOHHOM yHuBepcutere «LMS
IDO» — https://Ims.tsu.ru/course/view.php?id=9300

0) OrieHOUHBIE MaTepHallbl TEKYIIETO KOHTPOJISS M TMPOMEKYTOYHOW aTTECTAMH 10
mucummutiae. (https://www.tsu.ru/sveden/education/eduop/).

B) Merouueckue yKa3aHus 10 IPOBEICHHUIO JTJaOOpaTOPHBIX PadoT.

12. Ilepeuyens yuedHoii TuTEpaTypshl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTepaTypa:
- Taxa X.A. HWccnemoBanme omepammii. — 10-e wuszn.: Ilep. ¢ anrm. — M.:
Juanextuka, 2019. — 1024 c.

0) JIOTIOIHUTEbHAS TUTEpATYypa:

- Axynmnu N.JI.. Marematnueckoe NpOrpaMMHUpPOBAHME B MpPUMEpaxX M 3ajadax:
yueOHOe mocobue i BYy30B. — 5-¢ m3a., crep. — CII6.: Jlams, 2024. — 348 c. — URL:
https://e.lanbook.com/book/360428

— boponun A.U., Beiromuukosa N.1O., T'opckuit M.A. MeToabl ONTUMU3ALKNKA B
SKOHOMUKE U (puHaHCcax: yueOHoe mocoOue s By3oB. — M.: FOpaiit, 2024. — 157 ¢. — URL:
https://urait.ru/bcode/544635

— I'mankux B.A. MeTroasl ontumu3zanuyM M HccieaoBaHue onepanuil. Yacts 1.
BBenenue B mccnemoBanue onepaiuid. JInHelHOe mporpamMmupoBaHue: YueOHoe rmocoOue. —
Tomck: HTJI, 2009. — 200 c.

— I'mankux B.A. MeTroasl onTtuMu3anMyM M HCCieAoBaHUE onepanuil. Yactp 2.
HenuneitHoe n nuHaMudeckoe mporpamMmmupoBanue: Y4uebnoe mocodbue. — Tomck: HTJIL, 2011. —
264 c.


https://www.tsu.ru/sveden/education/eduop/
https://urait.ru/bcode/544635

- I'magkux B.A. Metoasl onTUMHU3aIlMUM U UCClenoBaHue omepanui. Yacte 4.
CerteBoe MIaHUpOBaHUE U MaccoBoe o0ciIyxkuBaHue: Yuebnoe nocooue. — Tomck: HTJI, 2013. —
164 c.

- I'opckuit M.A., Beiroquukosa 1.1O., MakcumoB J[.A., XanukoB M.A. Beinykias
onTuMH3aMA: ydeOHoe mocobme mnsi By3oB. — M.. IOpaiir, 2024. — 82c. — URL:
https://urait.ru/bcode/533730

— Py6anoBa H.A.. Maremarnueckoe MmporpaMMHUpOBaHHE: ydeOHOE TOCOoOue s
By30B. — CII0.: Jlanb, 2024. — 104 c. — URL: https://e.lanbook.com/book/401135

— TarapuukoB O.B., CarutoB P.B. Jluneiinas ainrebpa u  JuHEHHOe
nporpammupoBanue. [Ipaktukym: yyeOHoe mocodue ans By3oB. — M.: FOpaiit, 2024. — 53 ¢. —
URL.: https://urait.ru/bcode/538774

- Hanuur JI. b. JluneiiHoe mporpaMMupOBaHUe, €ro NpUMEHEHUuEe U 00oOIIeHue:
ITep. ¢ anrn. — M.: IIporpecc, 1966. — 599 c.

- ITanTenees A.B., JleroBa T.A. MeToapl onTUMHU3aUU B IpUMEpax U 3aJadax. —
M.: Bricmiag mikoita, 2005. — 544 c.

- Caaru T. JI. MaremaTtnueckue METObI UcciaeaoBaHus onepauuii. — M.: BoenHoe
u3-Bo Munucrepcrsa o0oponst CCCP, 1963. — 418 c.

- Tapacenko B.®. IlpuxiagHoii cucremublii aHanu3: YuyeOHoe mocobue. — M.:
Knopyc, 2010. — 224 c.

- Xyropeuxkuit A.b., T'opromkuH A.A. MaremaTudyeckue MOJEIM U METOJIbI
UCCIICIOBAHMsI orepanmii: yaeOHoe mocobue s By3oB. — CII6.: Jlans, 2024. — 204 c. — URL:
https://e.lanbook.com/book/385976

B) pecypchl cetu MHTepHeT:

— I'padpuueckuit kanpkyasiTop Desmos. —

URL.: https://www.desmos.com/calculator?lang=ru

— OO0pa3oBaTeapbHBIN MaTeMaTHYECKUI calT EXponenta.ru

— ba3za 3nanwmii u BeraucnurenbHbix anroputmoB Wolframalpha. —

URL.: https://www.wolframalpha.com/

- [Inardpopma s OPOrpaMMHUPOBAHUS M TAKET MNPHUKIAIHBIX HPOTpaMM JJis
pelIcHHs 3a1a4 TEXHUYECKUX Bbuncienuii Matlab. —

URL.: https://www.mathworks.com/products/matlab.html

13. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHii

a) JIMIIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00CCTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BkiodaeT nmpuiioxeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOauYHO qoCTyIHbBIE oOnayHble TexHomoruu (Google Docs, Slnaekc aAuck u T.11.).

0) nHpOpMaIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN Kartajuaor HayuHoii O6ubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas OoubIMoTeKa (pemozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbTanT cTyaenTa — http://www.studentlibrary.ru/
— O6pasoBatensHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/



https://urait.ru/bcode/533730
https://www.desmos.com/calculator?lang=ru
https://www.wolframalpha.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

B) ipoheCcCUOHATIbHBIC 0a3bl MAHHBIX (MPU HATUHUL):

— YuuBepcuterckas napopmaimontas cucrema POCCHS — https://uisrussia.msu.ru/

— Enunas mMexBenoMcTBeHHas MHpopMalmoHHO-cTatuctuueckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHune

AynuTopuu A7 IPOBEACHUS 3aHATUH JEKIIMOHHOIO THIIA.

AymuTopun Ans TPOBENEHHS 3aHATHH CEMHUHAPCKOTO THIIA, WHIAWBHIYaJTbHBIX U
IPYNIOBBIX KOHCYJIbTALUHI, TEKYILIETO KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTalllu.

[TomemieHust 11s1 caMOCTOSATENbHONM pabOThl, OCHAIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEy U K
MH(POPMAIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aymutopun AN OPOBEAEHUS 3aHATHH  JIGKIMOHHOIO M CEMUHApCKOTO THIIA
WHIWBUAYAIBHBIX W TPYIIOBBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJIS M TPOMEKYTOYHON
aTTeCTallud B CMELIEHHOM (hopmaTe («AKTpY»).

15. Undopmanus o pa3padoTyukax

BaunoB BsiuecnaB AwnaTonbeBudY, KaHA. (u3.-Mar. Hayk, JOLEHT, Kadeapa
nporpaMmHoi unxkenepuu TI'Y, noueHt


https://uisrussia.msu.ru/

