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1. eab U nJIaHupyeMble pe3yabTaThl 0CBOCHHS TUCIHUNIMHBI (MOIYJIA)

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

— OIIK-3 —crnocoGHOCTh CTPOUTHh MOJIEh U aHAJIU3UPOBATH IIPOLECCHl B OMOIOTUYECKUX
CUCTEMax W TpoIleccax Ha Pa3sHOW CTaJMHM WX OPTaHU3AIMHU U OICHUBATH BIUSHUE BHEIIHUX
(bakTOpOB U MOJIENIBHBIX YCIOBUI Ha (PYyHKIIMOHUPOBAHHE CUCTEM.

PesynpTaTramu 0CBOCHUS NUCHUIUIHHBI SIBISTFOTCS CIIEIYIONINE WHANKATOPHI JOCTHKCHUS
KOMIIETECHIINH:

NOIIK-3.1 - CnoocobeH BBISBIATH COBPEMEHHBIE MATEMATHUYECKHE  METOIBI
MOJICJIMPOBAHUS MPU PELICHUH 33/1a4 B JIECHOM OTpaciu MpHU pa3padOTKe HOBBIX TEXHOJOTUH B
00J1aCTH yIPABIICHUS JIECAMU.

NOIIK-3.2 — KpuTuueckn OIIEHMBAET M MPOTHO3UPYET TOBEACHHE PAacCMAaTPHUBAEMOTO
00BeKTa (CUCTEMbI) HA OCHOBE MaTEMAaTUYECKOT0 MOJIEIMPOBAHHUSI.

HOIIK-3.3 — CnocoOeH BBISBIATH CBSI3M M CIHOCOOBI BO3JCHCTBUS Ha PE3yJbTaThl
MOJICJIMPOBAHUS B 3a/1a4ax YNpaBJICHUS JIECAaMHU.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— OcCBOUTh YHUBEpCAJIbHBIE METOJIOJIOTMYECKUE TOAXOAbI, IO3BOJISIIOIINE CTPOUTH
a/IeKBaTHbIE MaTEMaTHUECKUE MOJEIH U3Y4aeMbIX OOBEKTOB.

— Hay4nTbcst IpUMEHATh METOIBI IIOCTPOCHHUS M aHAIIM3a MaTEMaTUYECKUX MOJEIEH U1
pasIMYHbIX 3a]a4 JIECCHOM OTpaciM U KOJIOTUU Ha OCHOBE MCIIOJb30BaHMA (DyHIaMEHTAJIbHBIX
3aKOHOB IIPUPO/bI, BAPHALIMOHHBIX ITPUHIUIIOB, HEPAPXUYECKUX LIETIOYEK, METOA AaHAJIOTUH.

3. MecTo ucuMiinHbl (MOAyJis) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JlucumniuHa OTHOCUTCS K 00s13aTEJIbHOM YacTH 00pa30BaTeIbHONU IPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIMH MO JUCHHUILINHE

Cemectp 2, 3a4eT.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
ciegyrouuMm aucuuiuinHam: b1.0.4 — undopmatuka; b1.0.8 — wmaremaruka; B1.0.15 —
MaremaTrueckre MeTo/Ibl U METOIUKA [TOJIEBOTO OTIbITA.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBISET 4 3.¢€., 144 9acoB, U3 KOTOPBIX:
— JIeKIMu: 8 u.;
— ceMHuHapckue 3ansaTus: 0 u.
— MpaKTUYECKUE 3aHATUS: 26 U.;
— rabopaTtopHbie padoTel: 0 .
B TOM YHCJIe TPAKTHYECKas MOATOTOBKA: 26 4.
O6beM caMOoCTOATENbHON pabOoThI CTYICHTA OlpeieNieH YUeOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OcHOBHBIE TOHATHS B TEOPUHU MOJIETUPOBAHUS
VYuebublil Kypc «MaTemMaTndeckoe MOJETUPOBAHUE», €TO CO/IEpPIKaHue, 3a/1a4l U CBSI3b C
apyrumMu  gucuumimHamMu. OOmiee ompeaeneHue MOJENU, HEOOXOAMMOCTb HCIOJIb30BAHMUS.



Knaccudukanus moneneit. [lonsarue poGacTHOCTH W aaeKBaTHOCTH Mojenu. Unentuduxarus,
HacTpoiika u Bepudukamus wmoxenu. Ilman moctpoeHuss ™Moxaenu. JleCKpUNITUBHBIE U
ONTHMH3ALMOHHBIE MOJICJIN. 3HAYCHUE MOACIUPOBAHUS.

Tema 2. KauecTBeHHBIC U KOJIMUSCTBEHHBIE MOJICIIH

[ToHsiTHE KAYECTBEHHON M KOJMYECTBEHHOW Mojenu. [[oHsATHE MOMyISAUMOHHBIX BOJH U
ux Kinaccudukanus. Monaens s ONUCAaHWS U3MEHEHUH YUCICHHOCTH MOMYJISIUNA XWUIHUKA W
JKEPTBHI B OTPAaHUYEHHOM apeajie coBMecTHOro ooutanwms. [Iporpeccus pasMmHoxkeHus. Mojenb
Oammanca BemecTBa W dHeprud. OCHOBHBIC JIONYIICHHWS | TMPEANOJIOKEHUs. Mojenb
€CTECTBEHHOr0 Xoja snuaemMuu. [loHSATHE AUCKPETHOM «IIAroBOW» MOJEIN JAUHAMHKH
BO3PACTHOM I'PYIIIbI MOMYJISUKA OT BpEMEHU. Y IPaKHEHUS.

Tema 3. IMHUTanIMOHHOE U BEPOSATHOCTHOE MOJICIIMPOBAHUE.

[lpuHuunel  co3maHuss ~ UMUTAUMOHHOM — Mogenu.  OTiMuMe  UMUTALMOHHOTO
MOJICTTUPOBAHUS OT KJIACCHYECKOI'0 MAaTEMaTUYECKOTO MOAEIMpoBaHus. MUTalmoHHass MOIeIb
cinoxkHou cucreMbl. [Ipumepsl. Mogenu arpooduonenosza. Cyte merona Monte-Kapio u ero
POJIb B MMUTAIIMOHHOW MOJICIIM arpoOroIieHo3a. Mojieb COH.

[Tonsitue BeposiTHocTHOM Mojenu. Cymma U npou3sBesieHue coobITuil. @opmyiia MOIHOU
BeposATHOCTU. Teopuss mumeHu. Pan Ilyaccona. Ilpunoxkenus psnpa Ilyaccona B akosoruu —
BEISIBJICHHE PEIKUX OOJIC3HEH, peAKUX MPU3HAKOB. [IpuMepsl.

Tema 4. O0BEKTHO-OPUEHTUPOBAHHOE MIPOTPAMMHUPOBAHHUE.
OcHoBHble mOHATHS. bubnuorekn kiaccoB. YmucneHHoe pemieHue. lcmnonb3oBaHue
TEXHOJIOTUH 00BEKTHO-OPUECHTHUPOBAHHOTO MOICITUPOBAHUS.

Tema 5. [lonyuyenue Mmoaeneit U3 pyH1aMEHTAIbHBIX 3aKOHOB IIPUPO/IBI.
3aKOH COXpPaHEHMsI MACChI BEILIECTBA. 3aKOH COXPAHEHHUS SHEPTUH. 3aKOH COXPAaHEHUS
quciia 4aCTHII. CoBMecTHOE IPUMCHCHUC HCCKOJIBKUX q)YHHaMCHTaHBHI)IX 3aKOHOB.

Tema 6. MaTremaTrueckoe MOJIEITMPOBAHHE CIOKHBIX OOBEKTOB B 33/1a4aX SKOJIOTHH.

I'uaponornyeckuit «Oapbep» NPOTHUB 3arpsA3HEHUS] TPYHTOBBIX BOJ. OKOJIOTHYECKU
IpUEMJIEMbIE TEXHOJOTMH C)KUTaHMs YIJIEBOJAOPOAHBIX TOMIUB. Mojenb B3auMOJEHCTBUS
3arpsi3HEHUS. C OKpYyXKarolled cpenodl. Maremarumdeckas MOJENb OYMCTKH CTOYHBIX BOZ.
OcHOBHBIE TPEIONOKEHHUS U TOMYIIEHUS, TOPSIOK ocTpoeHus Moienu. [Ipumepsr.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Tekymnii KOHTPOJb MO JUCHUIUIMHE MPOBOJAUTCS MYyTEM KOHTPOJIS IMOCEHIA€MOCTH,
MPOBEJICHUS KOHTPOJIBHBIX padOT, TECTOB MO JEKIIMOHHOMY MaTepHaIly, BHIITOJHEHHUS JOMAITHIX
3a1aHuil, u Pukcupyercs B GopMe KOHTPOIHHOM TOYKM HE MEHEee OJTHOTO pa3a B CEMECTP.

10. IMops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTaAlUK

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B MHUCbMEHHOH ¢GopMe 1Mo Ouiieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX 4acTeil. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

[lepBast "acTh mpencraBisieT coboil TecT u3 5 Bompocos, mposepstommx MOITK-3.1.
OTBeTbI Ha BONIPOCHI EPBOI YaCTH AAIOTCS MyTEM BBHIOOpA U3 CIIUCKA MPEIOKEHHBIX.

Bropas dacth comepxxut omuH Borpoc, nposepsiromuii MOITK-3.2 u MOIIK-3.3. OtBer
Ha BOIIPOC BTOPOM YacTu J1aeTcs B pa3BepHyTOM (opme.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOITPOCOB

2. [IpuBeauTe kaaccupuKaUo MOAETICH U onpeaesieHe MaTeMaTHIeCKON MOJIEIH.

3. B yem pa3Huiia NOHITUH POOACTHOCTH U aJIeKBAaTHOCTU MOJIEIH?

4. Yro Takoe wuAeHTU(UKAIMSA, HacTpoiika W Bepudukauus wmozenu? Kax onu
MPOBOASTCS?



5. UeM oTIM4arOTCs AECKPUNTUBHBIE U ONITUMU3AIMOHHBIE MO ?

6. [IpuBeaute ypaBHeHUE (MOJENB) JJIsl OMUCAHUS MPOTPECCUU PAa3MHOXKEHHUSI, KOT/1a HET
HUKakux orpanmdyeHuii Ha N. Kak u3MEHWTCS 3Ta MOJenIb, €CIM BBECTH OTrPAaHMYCHUE —
MpeeSIbHYI0 YUCICHHOCTh Moy Kmax?

7. IlosicHUTE TIOHSATHE TOMYJAIMOHHBIX BOJH M MX KJIAacCU(PHUKAIUIO, OT Yero 3aBUCHUT
dbopMa BOJIH YHCTICHHOCTH ?

8. M3 Kkakux dYacteil COCTOST ypaBHEHUS - MOJIENb JJid ONHCAaHUS W3MEHEHUM
YUCJICHHOCTU TMOMYJISIUN XUIIHUKAa U JKEPTBBI B HMX OrPAHMUYEHHOM apeaje COBMECTHOIO
oburanus?

9. B uem cocrout obmias runoresa, OOBICHSIONIAs TPUYUHY OCTAHOBKH pOCTa JIepeBa, U
KaKye yIpoIIaoye MPEAnoI0KEeHUs UCTIOIb3YIOTCS JIJIsl TOCTPOSHUS MOJICIIA pocTa?

10. KakoBa renerudeckass OCHOBa OHMOJIOTHYECKOTO MeTo/1a OOphOBI C HEXelaTeIbHbIM
BunoM? CocTaBbTe MOACID JUIsI ONWUCAHUS HW3MEHEHUN YHCICHHOCTEH HOPMAJBHBIX U
CTEPWJIbHBIX CaMIIOB.

Pe?;y.]II)TaTI)I 9K3aMCHa OIIPCACIIAOTCA OLICHKaMH «OTIIMYHO», «XOopouio»,
«YOOBJICTBOPHUTCIIBHO», «KHCYAOBJICTBOPHUTCIIEHOY.

OreHka Kpurepuu cooTBeTCTBHS
(oTaMuHO) JaH npaBuIbHBIN U pa3BepHYTHIN OTBET Ha BONpoc. CTyIEHT Y€TKO U JIOTUIHO
W3JI0%KUJI CBOM OTBET HA MOCTABJICHHBIN B TECTE BOIPOC.
(xoporo) JlaH mpaBUIIBHBII OTBET Ha BONPOC, HO HE BCE U3JI0KEHO PA3BEPHYTO U
JIOTUYECKU CTPYKTYPUPOBAHO.
(yaOBﬂeTBopI/ITeHLHO) B nenom nan npaBI/mLHmﬁ OTBET Ha BONIPOC, HO OH U3JI0KEH MOBEPXHOCTHO U C
HAPYILICHUEM JIOTUKU U3JI0KEHUSL.
(HEyTOBIIETBOPHUTENBHO) OTBeT npe/CTaBlIeH 0OYeHb TOBEPXHOCTHO U C HAPYIIIEHUEM JIOTUKH U3JI0KESHHUS.
CTyeHT OYeHb TUIOXO BJIAJIEET OCHOBHBIMU MOJIEISIMHA U KOHIETIITHSIMH.
JloTyIIeHbI CYIIECTBEHHBIC TEPMUHOJOTHICCKHE M (DAKTHYECKHUE OIMUOKH.
JlaH HenpaBUIIbHBIN OTBET, OJHO3HAUHO HENIPaBUIILHOE IOHUMAHUE BOIIPOCA Ha
3a4eTe.

11. YueOHO-MeTOOAUYECKOE O0eceueHne

a) DJEKTPOHHBIA Y4YEOHBIH KypCc TO JUCHHUIUIMHE B DJIECKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=26128

0) OnleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
JUCLHUILIINHE.

12. Mlepeyens y4eOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Anekcangpos, A.JO. Marematnueckoe — MOJEIMPOBAHME U HCCIEJOBaHHE
YCTOWYMBOCTH OMOJIOTMYECKUX COOOIIECTB. [DNneKTpoHHBbIH pecype] / A.FO. Anekcanapos, A.B.
[Tnatonos, B.H. Ctapkos, H.A. Ctenenko. — Dnektpon. gad. — CII6. : Jlanp, 2016. — 272 c.

http://chamo.lib.tsu.ru/lib/item?id=chamo:537629&theme=system

— Pusanuenko, I'. 1O. Maremarnueckue MeTOAbI B OWOJOTMM M DKOJIOTHH.
buodusnueckas nUHAMHMKAa NPOAYKIMOHHBIX IporeccoB B 2 4. Yacte 1 : yueOHUK uid
OakanmaBpuata u Maructpatypsl / I'. 10. Pusamuenxko, A. b. PyOoun. — 2-e u3n., ucnp. u gom. —
M. : UzparensctBo FOpaiit, 2017. — 253 ¢. — (YHuBepcuretsl Poccun). — ISBN 978-5-534-
03989-4. http://chamo.lib.tsu.ru/lib/item?id=chamo:573002&theme=system

—3. Pusamuenxo, I'. HKO. Maremaruueckue MeToJIbl B OHOJOIMM U OSKOJIOTHH.
buodusnueckas nuHaMUKa NPOAYKLIMOHHBIX MporeccoB B 2 4. Yacte 2 : y4eOHUK s
OaxanaBpuata 1 Maructpatypsl / I'. 1O. Pusanuenxo, A. b. PyOun. — 2-e u3n., ucnp. u gom. —



http://chamo.lib.tsu.ru/lib/item?id=chamo:573002&theme=system

M. : UznatensctBo IOpaiit, 2017. — 211 ¢. — (YuuBepcurersl Poccun). — ISBN 978-5-534-
04054-8. http://chamo.lib.tsu.ru/lib/item?id=chamo:573423&theme=system

0) JOMOIHUTEIbHAS TUTEpATypa:

— PocnoBckuii, 1.H. YcToiuMBOCTh MOYB B HKOCUCTEMAX KaK OCHOBA 3KOJIOTMYECKOTO
HopmupoBanus / W. H. Pocuosckuii; OtB. pea. B. H. BopoObeB; Poc. akan. nayk. Cub. oTa-aue.
®un. Uu-ta neca um. B. H. CykaueBa. - Tomck : U3a-Bo MH-Ta ontuku armochepsr CO PAH,
2001. - 251 c. : mi., Tadi.; 20 cm.; ISBN 5-94458-003-8

— Camapckuit A. A. Maremarndeckoe monenupoBanue: Umen. Meroasl. [Ipumepst / A.
A. Camapckuii, A. I1. Muxaiinos. — M.: ®usmatiur, 2001. - 319 c.

— Kopocos, A. B., 'op6au, B. B. Komnberotepras o6paboTka OMOJOTHYECKUX JTaHHBIX :
metof. mocobue / A. B. Kopocos, B. B. I'op6au. — IlerpozaBoack: U3a-so [lerpl'Vy, 2016. —
96 c.

B) pecypchl cetu HTepHeT:

— Anekcangpos, A.JO. MaremaTtuueckoe — MOAEIUMPOBAHUME U HUCCIEJOBaHHE
YCTOWYMBOCTH OMOJIOTMYECKUX CO00IIECTB. [DnekTpoHHbIi pecype] / A.FO. Anekcanapos, A.B.
[Tnatonos, B.H. Crapkos, H.A. Crenenko. — Onexkrpon. aan. — CIIO. : Jlansb, 2016. — 272 c.
http://e.lanbook.com/books/element.php?pll_id=71703 Dnekrponnoe wu3manue JocTyn K
MOJTHOMY TEKCTY JOKYMEHTa TOCiIe PeruCcTpalny nojbp3oBarens Ha caite http://e.lanbook.com/ B
nokanbHOM cetu TI'Y

— Pemetnukosa I'. H. OcHOBBI MOJieIMpOBaHMs CUCTEM : ONIpEeAENeHUs, KJacCu(pUKaluy,
BuAbl MopaenaupoBanus / I'amuna PemernukoBa. - Saarbricken : LAP Lambert Academic
Publishing, 2013. URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000518742

— OCHOBBI MOJENUPOBAHUS CUCTEM OIEKTPOHHBIN pecypc : yudebHoe mocobue /A. T.

Kynpusmkun ;  Hopunbckuil  uMHAYyCTpUANbHBIM  WH-T. ONEeKTpOHHBIA  pecypc
http://sun.tsu.ru/limit/2016/000550226/000550226.pdf

13. Mlepeuens HHPOPMAIMOHHBIX TEXHOJIOTHIA

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpoCcTpaHsIieMoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirouaeT MpHIOKEHHS:
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);

— MyOJIMYHO JOCTYIHBIE 00sauHble TexHonoruu (Google Docs, SInnekc aAuck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunoit OoubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOE o0ecrieyeHue

Ayautopuu Juisl IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA.
Ayautopun U1 TPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIA, WHIUBUIYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALUN, TEKYILErO0 KOHTPOJIA U IIPOMEKYTOUHON aTTECTALUU.


http://chamo.lib.tsu.ru/lib/item?id=chamo:573423&theme=system
http://e.lanbook.com/books/element.php?pl1_id=71703
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000518742
http://sun.tsu.ru/limit/2016/000550226/000550226.pdf
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/

[Tomerenust a1 CaMOCTOATENIbHONW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU M
JOCTYTIOM K ceTh VHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
WH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Kaceivmos Jlenuc I[letpoBuy, kanaunat Gpu3nKo-MaTeMaTHUYECKUX HAyK, Kadeapa JeCHOro
X035UCTBA ¥ TaHAMAPTHOTO CTPOUTENIBCTBA, AOICHT.



