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1. OEJX OCBOEHUS TUCITAITJINHBI

LensiMu ocBOeHUs NUCIUIIMEEI (MOJIYJIA) SBIseTCS GOPMUPOBAHHE y 006yd4aeMoro

IIPHHIUIIOB NOCTPOEHHUS U Ha3HAYEHHUs MOJeNed OMOIpoIIeCCOB U OHOCHCTEM.
2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

HaHHaH AUCHHUITIIINHA BXOOUT B 6a303y10 HaCTh MOATOTOBKHA 6aKaJIaBpOB HaImpaBJie-
HUS «bHOoTEeXHUYECKHE CUCTEMBI H TEXHOJIOTHUH) .

BzanMocBs3b ¢ APYTUMHU NUCIHUIIJINHAMA

Kpr 6a3preTc>1 Ha 3HaHUAX, ITOJIYYCHHBIX CTyIJCHTaMU IIpU U3YYCHHUHU OUCIIUII-
JUH: «Du3noorus YCJII0OBEKaA», «BrpIcmas MaTeMaTHKa)), «I/IH(i)OpMaTI/IKa».

3HaHI/I$I, IIOJTy4CHHBIC IIPH OCBOCHUHU KypcCa, HUCIIOJB3YIOTCS B IMOCICOAYOIINUX OHUC-
OUILIMHAX, OPUEHTHPOBAHHBIX HA IIPOCKTUPOBAHUE U aHATIN3 6I/IOMeJII/IIII/IHCKI/IX CHCTCM.

3. KOMIIETEHIIUH OBYYAIOIIETI OCsl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOE-
HUSA JUCIUITIJIMHBI (MOY JIST)

OGyuaromuiicst GopMUpPYET U JEMOHCTPUPYET CIIEMYIOIIE KOMIETEHIIHH:

- CIIOCOOHOCTE BBINOJIHATH SKCIEPUMEHTHl X HHTEPIPETUPOBATE PE3yNbTATHI 110 IPO-
BepKe KOPPEKTHOCTH U 3 dexTuBHOCTH pemenuit; [TK-1;

- TOTOBHOCTh K YYacTHIO B NPOBENCHUU MEIAMKO-OHMOJOTHYECKHX, 3KOJOTHYECKUX U
HayJHO-TEXHUYCCKUX HMCCIIENOBAHUH C NPUMEHEHHEM TEXHHYECKHUX CPEICTB, MHpOpMa-
ITHOHHBIX TEXHOJIOTHHA U METOAO0B 00paboTKK pe3ynbraros; [1K-2;

- CIIOCOOHOCTB OCYIIECTBIATH COOp M aHANM3 HCXOAHBIX JaHHBIX IS pacdeTa H Ipo-
CKTUPOBAHUS JeTajed, KOMIOHEHTOB U Y3JIOB OMOTEXHMYECKHUX CHUCTEM, OMOMEIMIIMH-
CKOH U 3KoJiorndeckoii Texuuku; [1K-19;

B pesyinbTare ocBoeHHs MUCLUILIAHBI OOYYaOIIUNCS IOIDKEH IEMOHCTPHPOBATEH Clie-
JYIOIUE pe3yIbTaThl 00pa30BaHUs:

1) 3nath: MeTomBI 06pabOTKU pe3yIbTaTOB IKCIepuMeHTOB; [1IK — 1.

2) YMeTh: BBIIONHATH SKCIEPHMEHTH! i HHTEPIIPETHPOBATh Pe3yIbTaThl TI0 IPOBEPKeE

KOPPEKTHOCTH ¥ 3¢ deKkTuBHOCTH pemnernii; [TK-1.

3) Bnagers: cHOCOOHOCTBIO OCYHIECTBIATH COOP M aHANM3 MCXOIHBIX TAHHBIX IUTS

pacdera W NMPOEKTHPOBAHHUS AeTajeil, KOMIIOHEHTOB M Y3JI0B OHOTEXHMYECKHUX CHCTEM,

OMOMEIUIIMHCKOM U KOJIOTHYecKoi Texauku; [TK—19.
4. CTPYKTYPA U COAEPKAHUE NUCITUITINHBI MOAVYJIs)

OOb11ast TpyZOEMKOCTh AUCIIUIUIAHEL COCTABIIET 4 3a4eTHbIe eNMHUNEL, 144 yaca.

Bunp! yueOHoi#t paboThI, BKIIO- DOPMBI TEKYIIETo
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ITocTpoenne
MoOZeen o
OIHUM HEH3-
BECTHBIM KO-
a¢ punmerTOM

2/100

OcHOBHBIE
IMOHITHAS MO-
JIETUPOBAHUS

4/100

IlocTpoenue
MOZENEH ¢
IBYMS HEH3-
BECTHBIMU
ko3¢ duru-
€HTaMHu

2/100

IlocTpoenue

Mozeen c
OHUM HEH3-
BECTHBIM KO-
s punmenTOM

16

4/100

PeiiTunr xou-
Tposb Ne 1

[ocTpoenne

MOJENY, ompe-
JeNsomeit 310-
pOBbE deIOoBeKa
u ero ¢usmnye-
ckylo  paboto-
CIOCOOHOCTH

2/100

ITocTpoenue
MOJENIEH C IBY-
MA  HEW3BECT-
HBIMH K03 du-
LIUEHTAMH

10

4/100

ITocTpoenue
MoJeneu, omnu-
CBIBAIOIUX 3a-
BUCHUMOCTh Beca
YeJIOBEKA OT €ro
pocra

2/100

ITocTpoenue
MoOJEeNen ¢ Tpe-
M  HEHU3BECT-
HBIMH  K03(du-
LUECHTaAMHU

4/83

10

IToctpoenne
HepaBHOMeEp-
HBIX IIKaT

11

2/100

Peifitunr xon-
Tpousb Ne 2

11

[TocTpoenue
MOZYyJS  JIO-
rapugmmue-
CKOM IIKAJIBI

13

_2/100

12

Meron Mon-
te-Kapio

15

2/100

13

Onenka kaye-
CTBa IOCTpOe-
HUS MOJeJIei

ke

12

2/100

PediTunT KOH-
Tpoiib Ne 3

Bcero

18

18

72

KP

36/100
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Couepma}me AHCIHHUIIIAHBbI

TeMBI 1eKIIMOHHBIX 3aHSATHH

I_ICJ'IB JIEKIIUOHHOT'O KypcCa — OCBOUTH OCHOBBI METOJIOB MOJCIINPOBAHUA.

B P E B e oy

BBoanas nexnus

OcHOBHBIE TIOHATHS MOJCTHPOBAHUS.

IToctpoenue Moaeneli ¢ OMHAM HEU3BECTHBIM KO3 PHUITIEHTOM.
IToctpoenue Moaenelt ¢ AByMs HEM3BECTHBIMU KO3 hULIMECHTaMHU.
ITocTpoenue Mopeneli ¢ TpeMsi HEM3BECTHBIMU KO3 hHUITIEHTaMU
ITocTpoeHre HepaBHOMEPHBIX IIIKaJ.

ITocTpoenre MOIys JTOrapUPMUIECKOHN KB

Meron MonTe-Kapiio.

OHGHKa KagqeCTBa MOCTPOCHUA MOJIETIECH.

Tembl 1a00paTOPHBIX 3aHATHAN

Ilens nabopaTOpHBIX 3aHATHI — 00yUeHNE METOJaM MOJIEITHPOBAHHUS.

1.
"4

[Toctpoenue Mozeneit ¢ ONHUM HEU3BECTHBIM K03( DUITUEHTOM.

ITocTpoenue mMonenu, ompenemnstomeld 310pOBbe YelloBeKa U ero (GU3MIecKyr pa-
00TOCIIOCOOHOCTE.

ITocTpoenne Mozeneli ¢ AByMS HEU3BECTHBIMU KOIPDHUITHEHTAMH.

ITocTpoeHue Moperneii, OMUCHIBAIOIINX 3aBUCUMOCTh Beca YelloBeKa OT ero pocra
IUUIS pa3HBIX KaTErOpUi JIFOIEH.

ITocTpoenue Moneneli ¢ TpeMsi HEU3BECTHBIMU K03 QUIIneHTaMH.

KypcoBas pabora

ITens xypcoBoi paboThl — 3aKpelieHre TEOPETUYECKOH 3HAHWK W MPAKTUYECKUX Ha-

BBLIKOB B pa3pa60TKe " UCCIICJOBAHUHU MOJI€JIEH CUCTEM.

3aaHue Ha KypCOBYIO paboTy:

2
2.

HpOBeCTI/I I/IH(i)OpMaHI/IOHHOG HCCJICO0OBAHHUC 110 TEME pa6OTI:I.

YcTanoBUTH BUO (l)OpMy.TILI Ha OCHOBC aHaJIM3a OIIBITHBIX JaHHBIX.

. Haiitn HemsBecTHBIe KO3(DPUITUEHTH MaTEMAaTHUECKON MOJENH C MOMOINBIO Cpel-

He-apI/I(i)MeTI/I‘IeCKOI‘O METoaa U METOAa HAMMEHBIIINX KBaApPaTOB.



4. OLeHUuTh Ka4yeCTBO MOyIEHHON MOIEITH.

5. Otobpasuth rpaduyecku MOIydeHHYIO 3aBUCHMOCTb.

6. 3axiaroucHue.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

PeaJ'II/ISaHI/ISI KOMIICTCHTHOT'O IToaxoJa JJIs1 IIOATOTOBKH 6aKaJIaBpOB B paMKax IIpe1io-

AaBaHUA NUCHHUILIMHBL OCYIICCTBIIACTCSI:

1. IIpm mpoBeneHNN JEKIUH C UCTIOMb30BAHUEM MYIBTUMEIUAHOTO IPOEKTOpa IS

IIOKa3a IIpe3eHTalul;

2. Ilpy ncnons30BaHUK MYJIbTAMEAUHHOTO IPOEKTOpa IS TI0Ka3a JOKIan0B CTYIeH-

TOB,

3. IIpoBenieHNe UHTEPaKTUBHBIX (POPM 3aHITUM C TOCTOSIHHBIM KOHTPOJIEM KayecTBa

YCBOCHUA CTYACHTAMU HpOfII[GHHOI’ 0 MaTe€pualia,

6. OIEHOYHBIE CPEJACTBA JJIs1 TEKYHIET'O KOHTPOJISA Y CIIE-
BAEMOCTH, MPOMEXYTOUYHOU ATTECTAIIMY IO UTOT'AM OC-
BOEHUSA JTNCHUITJIMHBI 1 YHEBHO-METOANYECKOE OBECIIE-
YEHUE CAMOCTOSTEJbHON PABOTHI CTYJIEHTOB

CaMmocTosTenbHas paboTa CTyAeHTa

Ienpro camocTosITENEHON PabOTHl SBIAIOTCS (HOPMHUPOBAHHE JIMYHOCTH CTYAEHTA,

Pa3BUTHE €I'0 CIIOCOOHOCTH K CaM006yTlCHI/IIO X IIOBBIIIICHUIKO CBOEI'O HpO(I)eCCI/IOHaJ'IBHOI"O

YPOBHSL.

OcHoBHBIE (HOPMBI CaMOCTOSATENHFHON pabOThI 3aKIIIOYAIOTCS B IPOPAOOTKE IOIOJI-
HUTEJLHOHN JIUTEpaTyphl, MOATOTOBKE K IPAKTUYECKAM 3aHATUSIM, YCTHOMY OIPOCY H peid-

THHT-KOHTpOJI0. KOHTpoIb 3a caMOCTOATEIbHON paboTO! CTYyIEHTOB OCYIIECTBIISETCS Ha

KOHCYJIbTalUAX, BO Bpems paboTsl Ha [IK u 1abopaTOpHBIX 3aHATHAX.

HUM HEU3BECTHBIM K03 hu-
[IUEHTOM

parypou

Paznen Bun CPC TpynoemMkocCTs,
IV CHUTLIAH 4acoB
OCHOBHBIE TOHSTHS MO- | 3aKpeIUIeHHe JEKIHOHHOIO Ma- 7
NEeTUPOBaHUS Tepuana
ITocTpoenue mopeneii ¢c on- | Pabora ¢ pekoMeHmyeMoii TuTe- 10




IToctpoenne Moeei ¢ Pabota ¢ pexoMeHIyeMoit uTe- 18
IBYMS HEM3BECTHBIMU KO3 (- paTypoit
bunmenTaMu
IToctpoenne moneneii ¢ Tpe- | PaboTa ¢ pekoMeHmyeMoit TrTe- 22
MsI HEU3BECTHBIMH K03 hu- paTtypoi
LIUEHTaMH{
ITocTpoenue HepaBHOMED- IlocTpoenne ypaBHEHHH ¢ IIpH- 15
HBIX IKAJI MEHEHHUEM KBaJIpaTHIHOM’, 00-
IocTtpoenne moxys rora- paTHOU U APYTUX KA
pPHPMUYECKON NITKATIBI
Hroro: 12

BOITPOCHI JJI PEUTUHT -KOHTPOJIS
Peittunr-kontposs Ne 1

1. B 4em 3akmouaeTcs MeTOJ 3aMeHBI IEPEMEeHHBIX Ul CIPAMIIEHHS 3KCIepuMeH-
TaJIbHBIX KPUBBIX?

2. Kakum 06pa3oM Ipou3BOAUTCS ITpeodpaszoBanue Gopmyil B GopMyiy obmiero Buma?

3. B Kakux ciydasx XoHI M3y4aeMoro SBICHHS XOPOIIO OMMCHLIBAETCS CTENeHHOH Min
IoKa3aTelnbHOU QyHKITHEH?

4. B Kakmx ciydasx BBIOOp THIIa SMIUPHUECKON HOPMYJIIBI MOXKET OBITH MPOU3BENEH
Ha OCHOBE TEOPETHYECKUX IPEICTABIECHUN O XapaKTepe N3ydyaeMoil 3aBUCHMOCTH ?

5. Kakas mkana Ha3sIBaeTCsl paBHOMEPHOM?

6. Kakas mxana HazpiBaeTcsl HEpaBHOMEPHOU ?

7. Kakne MacmitaObl peKOMEHIYIOTCS K IIPUMEHEHHIO Ha 00€MX OCSX IIKAJbl U [oYe-
My?

Pe#tituHr-koHTpOsH Ne 2

8. B KakuX ciIydasx BEIOMpAIOT pa3Hble MACIITA0RI 10 OCAM IIKAILI?

9. Ecim mpenensl mepeMeHHBIX MO3BOJIAIOT, TO Kak PeKoMeHyeTCs BEIOHpaTh OTHO-
II€HHEe MOAYJe MaciTaboB MO OCSIM KOOpAWHAT?

10. Iloyemy npuMeHeHHE JIOTapU(PMHYECKUX IITKAT HA OCSX KOOPAMHAT 3HAYUTENHHO
YIPOIIAET IIOCTPOEHUE YPaBHEHHI ONpeIeIEHHOr0 BUia?

11. B 9eM 3akirogaeTcss METOJ] MOCTPOSHHUS JIOTAPU(BMHUUECKOMN IIKANEI?



12. Kax BBITISAMT rpaduK U IOCTPOCHUS Jorapu(pMUUecKoil mkasl Jr060ro MomIy-
ns?

13. JlaiiTe onpenenenne GyHKIXOHAIBHON CETKH.

14. B yeM 3akiroyaeTcs pa3HHUIA MEXIY JTOTapu(pMUUECKON U MOy I0rapu(pMUIECKON
ceTKamu?

15. B ueM 3akrodaeTcs CyITHOCTD CpellHe-apU(PMEeTHIECKOro MeTona?

Peittunr-kontposs Ne 3

16. B yem 3akirodaercs CyIHOCTh METO/Ia HAUMEHBIINX KBaIpaToB?

17. B ueM COCTOUT 0COOEHHOCTh METO/Ia HAUMEHBIIINX KBaIpaTOB?

18. Uto Takoe HEOAHOPOIHOCTh CTATUCTUKH SKCIIEPUMEHTAIBHBIX JaHHBIX !

19. B gyem 3axirodaercs cymHocTh Metona Monte-Kapno?

20. B uem 3akirouaercs LEH3ypHpPOBaHUE JAHHBIX C UCIOJB30BAHUEM «IUIOXOW» MO-
nenmn?

21. YeM oTnMyaroTcs MaTeMaTHYeCKHe MOIENM MHOTO(aKTOPHBIX 3aBHCHMOCTEW OT
0JTHO(AKTOPHBIX MOJENei?

22. B ueM 3aKkiIr04aeTcs CYIIHOCTh OLIEHKU Ka4eCcTBa IIOCTPOSHUS MOJIENHN ?

ATTecTanus CTYIEHTOB IIPOMU3BOAMUTCS 110 OKOHYaHUU MOJIYJIs MaTepHana B CIIEIYIOIUX
dopmax:

— PEUTHHT-KOHTPOJIb 3HAHUH CTYZEHTOB,

— 3alUTa JJAOOPaTOPHBIX paboT.

DK3aMeH 10 JUCIUILIMHE IIPOBOIUTCS B ()OpMe OTBETOB Ha OHIIETBHI C BOIPOCAMH

110 TEMaTUKe Kypca.
TeMbI 7151 cocTaBJIeHNs] BOIIPOCOB K 9K3aMEHY.
OcHOBHBIE MOHSTHS MOJAEIUPOBAHMUS.
IMocTpoenue MojeNneli ¢ OMHIM HEM3BECTHBIM K03 QUIIHEHTOM.
[MocTpoenre MoeNel ¢ IBYMS HEM3BECTHBIMU KO3(Q(UIMEHTaMH.
ITocTpoenue Moeeit ¢ TpeMsl HEU3BECTHBIMU KO3(QQUIIMEHTaMH

HOCTpOeHI/Ie HEpaBHOMEPHBIX IIIKaJI.

= A & e

[TocTpoeHre MOy IS TOTapU(PMUIECKOM HIKAJIBI.



7. Meton Monte-Kapio.

8. Omenka KayecTBa MOCTPOSHUS MOJIENIEH.

TempI KypCOBBIX paboOT

1. MonenupoBaHre 3aBUCUMOCTH HOPMAJILHOTO Beca YeJIoBeKa OT ero pocra.

2. MogenupoBanre He YrpoXKarolled 370pOBBI0O MaKCUMAaTbHOW TpaHWIBI HOP-
MaJIbHOTO Beca YeJoBeKa OT €ro pocTa.

3. MogenmpoBaHue 3aBUCUMOCTH TEILIOEMKOCTH KUIKOCTH OT TEMITEPATYPHI.

4. MopenupoBaHue 3aBUCUMOCTH YPOBHS 3[0POBBS YeJIOBEKa OT IMapaMeTpoOB Cep-
JN€YHO-COCYIUCTON CHUCTEMBL.

5. MopgenupoBanue 3aBUCHMOCTH KOHIIEHTPALMKU OOIIEro XoJjecTeprHa OT KPOBS-
HOTO JaBJICHHUS.

6. MogenupoBaHue 3aBUCHMOCTU CTEIIEHH BOCCTAaHOBJIEHHSI OpraHM3Ma OT Iapa-

MCTPOB CCpI[G‘IHO-COC}’I[HCTOfI CHCTCMBEI.

7. VYEBHO-METOJIWYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHME JUCIIHII-
JIMHBI (MOIYJIST)

OcHoBHas nuTeparypa:

1. MonenmupoBanue HHGOPMAITMOHHBIX CUCTEM: YueOHoe mocobue st By3os / O.M.
lemyxus. - 2-e u3m., nepepad. u non. - M.: I'op. muuus-Tenexom, 2012. - 536 c.: ui.;
60x88 1/16. - (CreruansaocTh). (00m0%kKa) ISBN 978-5-9912-0193-3, 1000 5k3.

2. CunTe3 mudpoBeIX yeTpoiicTB nukindeckoro aerctust/I'ynko H. U. - M.: T'op. mu-
Hus-TenekoMm, 2014. - 96 c.: 60x90 1/16 (Obnoxka) ISBN 978-5-9912-0427-9, 500
9K3.

3. Bunnep E.3. IIpoextipoBanue 6a3 TaHHBIX: HOBbIE TPeOOBAHUS, HOBBIE MTOIXOIBI. /
E.3 3unnep. M.: ®unanchl U cratuctuka, 2011 — 182-c.

JlononHuTeNbHAS JTUTEpATypa:

1. Yukypos H.I'. MoxenmmpoBanue cucteMm U npoueccos. — M.: 1] PUOP: HUL] HH-
bpa—M, 2013. - 398 c.

2. Omnenes E.A. KorctpynpoBaHue U TEXHOJIOTHS IPOU3BOACTBA MPUOOPOB U annapa-
ToB: yueOHuK. B 3 4. U 3. Hayunoe tBopuectBo / E.A. OneneB Binagum. ['oc. yH-T.
— Brnagumup: U3n-so Baagum. Noc. yH-Ta, 2009. — 92 c.



HuTepHeT-pecypcesl:

1. http://users.kaluga.ru/math/ - caiit "KomnerorepHas marematnka", 0030p OCHOBHBIX

MaTeMaTHYeCKUX MTaKeTOB.
2. http://www.engin.umich.edu/group/ctm/ - ydaeOHbIe MaTepraibl IO MOJSITHPOBAHUIO

U UCCIIEOBAHMIO JUHAMUYECKAX 00BEKTOB ¢ moMoInsio MatLab (anrir.)

8. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHE
JUCHUIIJINHBI (MO YJISA)

MyneTUMe IUHHBINA POEKTOP.

1.

2. IlepcoHanbHble KOMIIBIOTEPHI.

3. KommbroTepmHble MporpaMMBbl — YHUBEpCalIbHOE IPOrpaMMHOe obecrieueHne.
(Vrasvieaemces mamepuanvro-mexnuyeckoe obecneyernue OAHHOU OUCYUNTUHBL (MOOYIIA).



Pa6oy4as mporpamMMa IMCIUTUIMHBI COCTaBIE€HA B COOTBETCTBHH C TPEOOBAHUAMHU
®I'OC BO no manpasnenuto 12.03.04 buoTeXHUYECKUE CHCTEMBI M TEXHOJIOTUH.

Pa6ouyro mporpammy cocrtasun npodeccop kad. BAOCT Onepes E.A. /%

Penenzent {upexrop I'VII BO «Mexnrexuukay / Ky3uu I'.C.
(mpencraBuTens paboToaaATENS)

(mecTo paboTHl, JOIDK €1§I/IO TIO/ITTHCh)
ITporpaMma paccMOTpeHa B 0o0peHa Ha 3acelaHuM  KaQephI w0 Plee L.
[Tpotokon Ne & or /6. 04. /% rona
3aBemyrommuii Kageapoit @ ol /e Ci tfecek © ba

(®UO, noammucs) C—/‘M

Pabouyas mporpamMma pacCMOTpPEHa W 0J00peHa Ha 3aCeNaHuH y4eOHO-METOAMIECKOH KOMHCCHM Ha-

npasnenus 74.03 ©4

[lpotokon Ne & o1 _#6- 0% 75 ronV'\
IIpencenarens KOMUCCHU / e e B ¥ bt o

CDI/IO TIOIHC )

JINCT NEPEYTBEPXJIEHMWS
PABOYEN ITPOI'PAMMBI JUCIIUILJINHBI (MO Y .JIA)

Pabouas mporpamma ogoOpeHa Ha y9eOHBIN rof

[Tpotokon 3acemanus kadeapst Ne oT roja

3aBenyromuit kademapoit




