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1. INIEPEYEHb IIVTAHUPYEMBbBIX  PE3YJIbTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBIIYCKHHKA

JlucuuiuimHa 0XBaThIBA€T KPYr BOIIPOCOB, OTHOCSIIMXCS K HAYYHO-HCCIEA0BATEIbCKOMY BUY
npoeCCHOHATBHON JIEATEIIbHOCTH BBITYCKHUKA B COOTBETCTBHM C KOMIIETCHIMSIMU U BHUIAMHU
NeSITeIbHOCTH, YKa3aHHBIMU B y4eOHOM ILIaHE.

Meab AMCIUATIMHBI

®dopmupoBaHue y 00ydaromuxcs NpopecCHOHaNbHbIX KOMIIETEHIIMHA B 00JIACTH MOCTPOCHMS
MaTeMaTHUYECKUX MOJeNel ¢ mpuMeHeHueM OBM.

3aga4u AUCHHUILIMHBI

[ToaroToBuTh O00yYAIOIIUXCA K CAMOCTOSITENIFHONW padoTe MO MOCTPOCHUI0 MAaTeMaTHYECKUX
MOJIeJI€, MPUMEHEHUIO Pa3INYHbIX METOAOB PELICHHs 3ajad JIMHEHHOrO IPOrpaMMHUpPOBaHUS,
TPaHCIIOPTHBIX 33]1a4, 33J1a4 ONTUMH3ALUH C TpUMeHeHHneM DBM.

Kon Conepixanue IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
KOMIETEeHI[UH KOMIIeTeHIIU 00y4eHHUs 0 JUCHHUILINHE
1 2 3
OIIK-2 CIOCOOHOCTH JICMOHCTPHUPOBATh 3Hath:
0a30BbIC 3HAHUS B 001aCTH - BHJIBI MATEMaTHIECKOTO
€CTECTBEHHOHAYYHBIX JUCUUIUIMH, | MOJIECIUPOBAHUS;
TOTOBHOCTBIO BBISBIISITH - METOJIbI pEIICHHS 3a/1a4 JIMHEHHOTO
€CTECTBEHHOHAYYHYIO CYIIHOCTh POrPaMMHUPOBAHHUS.
po0JIeM, BO3HUKAIOIINX B XOJI€ YmMers:
npodeccuoHaNbHOM NEATENbHOCTH; | - BBISIBISATH €CTECTBEHHOHAYYHYIO
MPUMECHSITH UX JIJISl pa3pelICHHS CYIITHOCTH MTPOOJIEM, BO3HUKAIOIINUX B
OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, | X0/I€ MATEMATHUYECKOTO MOJICTTUPOBAHUS
METOJIbl MATEMATHYECKOTO aHAIH3a | OOBEKTOB.
Y MOJICTMPOBaHUS, TeopeTndeckoro | Biamersb:
1 DKCIIEPUMEHTATBHOTO - METOJIaMH MaTEeMAaTHYECKOTO aHAIN3a U
UCCIIETOBAHUS MOJIETTUPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS.
TIK-4 CIIOCOOHOCTH K MPOBEIACHHUIO 3HATh:
HKCIIEPUMEHTOB IO 3a/IaHHOM - COBPEMEHHBIE TEOPETUUYECKUE U
MeToAnKe, 00paboTKe U aHAIIU3Y AKCIIEPUMEHTAIIbHBIE METO/IbI
MOJIYYE€HHBIX PE3yIbTaTOB C MaTEeMaTHYECKOTO MOJICTHPOBAHUSI.
MIPUBJICYCHUEM COOTBETCTBYIONIETO | YMeETh:
MaTeMaTHYeCKOro afnmnapara - IPOBOJUTH IKCIIEPUMEHTHI IO
3aIaHHON METOAMKe, 00paboTKe 1
aHaIIM3Y MOJYyYEHHBIX PE3YIbTATOB C
MIPUBJICYCHUEM COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO ammapaTa.
Baaners:
- HaBBbIKaMU CBOOOIHOTO OOpaIeHus C
KOMITBIOTEPHBIMHU TIPOTpaMMaMH 110
MOJICTTUPOBAHUIO CUCTEM.
2. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA3OBATEJBHON
IMPOI'PAMMBbI

Jucnmmmaa b1.B.06  Maremarudeckoe
BApUATUBHOU YaCTH.

Jucnunmuaa Maremarndeckoe MojaenupoBanue Ha OBM  0asupyercs Ha 3HaHHSX,
MOJYYCHHBIX NMpU M3ydeHuu y4deOHbIX mucuuiuimH b1.5.06 Marematuka (o6muii xypc), b1.5.10

MojenupoBanne Ha OBM oTHocHuTCs K

3



HudopmalinoHHbIE TEXHOJIOTHH.

OcHOBBIBasiCb ~ Ha  M3YYEHUU  NEPEUYMCIEHHBIX  JUCHMIUIMH,  MaremaTudeckoe
MoaenupoBanue Ha OBM mpexacraBisier ocHOBY M u3ydeHus auciuiuinH: b1.B.13 Teopus
aBToMaTnueckoro ynpasienus, b1.5.20 Merponorus, cepTudukaiys, TeXHHIECKUE U3MEPEHUS U

aBTOMaTu3alus TCIIJIOBBIX IIPOLECCOB.

Takoe CHCTEMHOE MEXKIMCLUUIUIMHAPDHOE M3YYEHUE HAIPaBJICHO Ha JIOCTHKECHHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIMN OaKaIaBp.
3. PACIIPEJAEJIEHUE OB BEMA JUCIHUIIJINHBI
3.1. Pacnipenesienue od0beMa TMCUUIJIMHBI 10 (popMam 00ydeHust
Tpyooemkocmob Oucyuniunsl 6 uacax
Kypcosasn
—~ ® X paboma
2 § S (npoexm) Buo
s S ® Q 2 " | npomesncy
Dopma N = 3 2 S KOHmMPOJ1b o
© 2 = X s mounou
00yueHusn S S 2 S Has
S = S 3 3 ammecmay
g S & S 5| % g paboma,
> = S S s = 3 uu
S S S 3 S5 S 2 £ | pegpepam,
Q 2 S N i~ S £ S
2, = 3 R X S| 8= 3 rre
~ S Q = S S 3 23 S
|0l 8 | T8 | RLIR¥| O]
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 3 | 180 | 34 | 17 - 17 92 - JK3aMeH
3aounas 1 - 180 | 12 6 - 6 159 - JK3aMeH
3aounasn 1 - 1180 | 8 4 - 4 163 - 9K3aMeH
(ycxopeHHoe
oOyueHue)
Ouno-3a204Has - - - - - - - - - -

3.2. Pacnpenesnenne 00beMa AMCOMILIMHBI IO BUAAM Y4eOHBIX 3aHATHI U TPYAOCMKOCTH

6 m.u. ¢ Pacnpedenenue
Tpyoo- UHMEPaKmueHoIl, no cemecmpanm,
Buo yueonusix 3anamuii eMKOCmb aKmueHoil, UHHO6A- yac
(uac.) UUUOHHOTL popmaXx, 3
(uac.)
1 2 3 4
|. KonTakTHasi padoTa o0y4aronmuxcs ¢
npemnojaasareeM (Bcero) 34 10 34
Jlexumm (JIk) 17 17
IIpaktuaeckue 3ausatus (113) 17 17
I1.CamocTosiTeiIbHAsI pa0oTa 00y4aIOIINXCA
92 - 92
(CP)
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 46 46
IToAroToBKa K 9K3aMeHy B TCUCHHH CEMECTpa 46 46
I11. IIpomexyTouHasi aTTeCTALMA SK3aMEH o4 : 54
OO6111as Tpy10eMKOCTh AUCIIATUTHHBI 180 - 180
3a4. e]l. 5 - 5




4. COOJEP) KAHUE JUCHHUIIJINHbI

4.1. Pacnipenesienre pa3ie/ioB TUCUUIJIMHBI IO BUJAM YUeOHBIX 3aHATHI
- 1J1sl 04HO# (popMBI 00YUeHHS:

Buowt yueonwvix 3anamuii, 6knrouan
camocmosmenvHyio padomy

No o0yuaromuxca u mpyooemKocme;

) Haumenosanue Tpyooem- (wac.)
pas
oena u pasoena u kocntb, YyueoOHbvle 3aHAmMUSA camocmosn
mema oucCyunIUHbL (uac.) menvnas
memol

sexuyuu | "PAKmuuecKue paboma

3anamus o0yuaio-

wuxcs

1 2 3 4 5 6

1. Buabi MaTeMaTH4YecKoro 27 2 2 23

MO/1eJIMPOBAHUS 00bEKTA.

1.1. OCHOBHBIE TTOJIOKEHUS U OTIPEICICHHUS.
Knaccudukamms BunoB 12 1 - 11
MOJEIHPOBAHUSL.

1.2. IlocTpoeHne MmareMaTH4YeCKON MOJIEIH. 15 1 2 12

2. 3agayu JuHeHOTO 33 5 5 23

NMPOrpaMMHPOBAHHS.

2.1. Maremaruueckas OpMyITHPOBKA
3a7a4il JTMHEHHOTO MPOTPaMMHUPOBAHHUS 6 1 ) 5
(JIIT). Karnonueckas dhopma 3amucu
3amaqn JIIT.

2.2. I'paduuecknii MeTo] pelieHus 3a1a4 11 1 2 9
JMHEHHOTO MPOrPaMMHPOBAHHS.

2.3. CHUMITIEKCHBIA METOJ pEeIIeHus 3a1a4 15 3 3 9
JMHEHHOTO IPOrPaMMHPOBAHUSL.

3. TpancnoprHas 3agaua. 33 5 5 23

3.1. Omnpenenenre OMmopHOTO PEIIEHUs
3a/1a4¥l METOJIOM CEBEPO-3alaIHOTO 7 1 1 5
yria.

3.2. | OnpezeneHne ONOPHOTO PELICHUS
3aJa4d METOJIOM HAaUMEHBIIIETO 7 1 1 5
DIIEMEHTA.

3.3. | OnpeneneHne ONTUMAIBHOTO PELICHUS 19 3 3 13
3aJ]a4l METOJIOM MOTEHIHAJIOB.

4. HrpoBble KpUTEPUH ONTHMH3AIUT 33 5 5 23
4.1. Urporoii kputepuii Banbaa. 6 1 1 4
4.2. Kputepuii azapTHOro Urpoka. 6 1 1 4
4.3. Kpurepuii I'ypBuna. 8 1 1 5
4.4. | Kpurepnii Jlanaca-baiieca. 7 1 1 5
4.5. Kpurepuii MUHUMaIbHOTO pUCKa

7 1 1 5
CoBumxa.
HUTOro 126 17 17 92




1JIS 3204HOM () OpMBI 00yYeHUSA:

Buowl yueonwvix 3anamuil, éxniouan
camocmoamebHyo paoomy

M odyuarowuxca u mpyooemKocms;

pas- Haumenosanue Tpyooem- (uac.)
oena u paszoena u Kocmb, VueOnbIE 3aHAMUA camocmon
memol mema oucCyunIUHbL (uac.) menvias
exuuu | "POKmuteckue padoma
3anamus obyuaio-
wuxcsa

1 2 3 4 5 6

1. Buanl MATEeMAaTHYeCKOIro 14,75 05 0,25 14

MOJeJHPOBAHHUS 00bEKTA.

1.1. OCHOBHBIE TTOJIOKEHHUS U OTPEICIICHHUS.
Krnaccudukarus BumoB 7,25 0,25 - 7
MOJICIIUPOBAHUSI.

1.2. ITocTpoeHre MaTeMaTH4eCKOH MOICIIH. 75 0,25 0,25 7

2. 3agauu JTUHEITHOT 0 64,75 225 25 60

NporpaMMHUpPOBaHUS.

2.1. Matrematudeckast popMyIHpOBKa
3a]1a4i TIMHEWHOT'O TIPOTPaMMHPOBAHHUSI
(JIIT). Kanonmnueckas opma 3anucu 10,25 0,25 i 10
3amaun JIII.

2.2. Fpa(bfmecxnﬁ METOJ] pelIeHus 3a1a4 22,25 1 1.25 20
JTMHEHHOTO MPOrPaMMHPOBAHHSI.

2.3. CI/IMI{JICKCHI)II/I METOJI pEIICHHMS 3a1a4 32,25 1 1.25 30
JMHEHHOTO MPOrPaMMHPOBAHHS.

3. TpancnoptHas 3agaua. 64 2 2 60

3.1. Omnpe/enenre OmOPHOTO PEIIeSHIs
3aJ]aul METOJIOM CEBEPO-3aaJHOTO 16 0,5 0,5 15
yria.

3.2. Omnpenenenne OMOpHOro PEEeHUs
3aJa4d METOJOM HAMMEHBIIETO 16 0,5 0,5 15
JJIEMEHTA.

3.3. | Onpezenenre ONTUMAIBLHOTO PEIICHHS 30 1 1 30
3aJ1a41 METOJIOM TOTCHITUAJIOB.

4, HrpoBble KpUTEPHUH ONTUMH3ANMHI 275 1,25 1,25 25
41, Urporotii kputepuii Banbja. 55 0,25 0,25 5
4.2. | Kputepuii a3apTHOTO HTPOKA. 55 0,25 0,25 5
4.3. Kputepnii ['ypBuna. 55 0,25 0,25 5
4.4, Kputepwnii Jlamuraca-baiieca. 55 0,25 0,25 5
45. Kputepuit MUHIMaTBHOTO pUCKa 5.5 0,25 0,25 5

CoaBumxa.
HUTOro 171 6 6 159




- U1 3204HOM (YCKOpeHHoe 00yueHue) (hopMbl 00yUeHus:

Buowl yueonwvix 3anamuil, éxniouan
camocmoamebHyo paoomy

M odyuarowuxca u mpyooemKocms;

pas- Haumenosanue Tpyooem- (uac.)
oena u paszoena u Kocmb, VueOnbIE 3aHAMUA camocmon
memol mema oucCyunIUHbL (uac.) menvias
exuuu | "POKmuteckue padoma
3anamus obyuaio-
wuxcsa

1 2 3 4 5 6

1. Buanl MATEeMAaTHYeCKOIro 18,75 05 0,25 18

MOJeJHPOBAHHUS 00bEKTA.

1.1. OCHOBHBIE TTOJIOKEHHUS U OTPEICIICHHUS.
Krnaccudukarus BumoB 9,25 0,25 - 9
MOJICIIUPOBAHUSI.

1.2. ITocTpoeHre MaTeMaTH4eCKOH MOICIIH. 9,5 0,25 0,25 9

2. 3agauu JTUHEITHOT 0 62,75 1,25 15 60

NporpaMMHUpPOBaHUS.

2.1. Matrematudeckast popMyIHpOBKa
3a]1a4i TIMHEWHOT'O TIPOTPaMMHPOBAHHUSI
(JIIT). Kanonmnueckas opma 3anucu 10,25 0,25 i 10
3amaun JIII.

2.2. Fpa(bfmecxnﬁ METOJ pelIeHus 3a1a4 21,25 05 0,75 20
JTMHEHHOTO MPOrPaMMHPOBAHHSI.

2.3. CHMI{JIeKCHLH‘/'I METOJI pEIICHHMS 3a1a4 31,25 05 0,75 30
JMHEHHOTO MPOrPaMMHPOBAHHS.

3. TpancnoptHas 3agaua. 62 1 1 60

3.1. Omnpe/enenre OmOPHOTO PEIIeSHIs
3aJ]aul METOJIOM CEBEPO-3aaJHOTO 15,5 0,25 0,25 15
yria.

3.2. Omnpenenenne OMOPHOro PEMICHUS
3a/1a4YM METOJIOM HAaUMEHBIIIETO 15,5 0,25 0,25 15
JJIEMEHTA.

3.3. | Onpezenenre ONTUMAIBLHOTO PEIICHHS 31 05 05 30
3aJ1a41 METOJIOM TOTCHITUAJIOB.

4, HrpoBble KpUTEPHUH ONTUMH3ANMHI 275 1,25 1,25 25
41, Urporotii kputepuii Banbja. 55 0,25 0,25 5
4.2. | Kputepuii a3apTHOTO HTPOKA. 55 0,25 0,25 5
4.3. Kputepnii ['ypBuna. 55 0,25 0,25 5
4.4, Kputepwnii Jlamuraca-baiieca. 55 0,25 0,25 5
45. Kputepuit MUHIMaTBHOTO pUCKa 5.5 0,25 0,25 5

CoaBumxa.
HUTOIo 171 4 4 163




4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPUPOBaHHOE 110 pa3jejaM U TeMaM

Pa3nen 1. Buabl MaTeMaTH4eCcKOr0 MOIETHPOBAHNS 00beKTA.
Jlexyus npoxooum 6 unmepaxmusHoul ¢hopme 6 gude npezenmayuu (1 uac).

Tema 1.1 OcHoBHBbIe TMOJIOKeHUsI U omnpenedenus. Kiaaccupukauuss BUI0B
MO/eJIMPOBAHMS.

OCHOBHBIM METOJIOM HCCIIEOBAHUS CUCTEM SIBISICTCSI METO/ MOACIMPOBAHHUS, T.€. CIIOCOOHOCTh
TEOPETUYECKOTO aHallM3a M NPAKTUYECKOTO JICHCTBHS, HampaBleHHas Ha pa3paboTKy u
HCIIOJIb30BAaHUE MOJEIICH.

Mooens - 3T0 MaTepUAILHBIA WM MBICJICHHO NPEICTAaBIsIEMbIH 00BEKT, KOTOPBIKA B IpoIecce
UCCJIEIOBaHMs 3aMellaeT - OOBEKT-OPUTMHANl TaK, YTO €ro HM3y4yeHHE [aeT HOBbIE 3HAHHS O
peabHOM OOBEKTE.

Mooenuposanue - TUKINYECKUN TpOIECC, MPU KOTOPOM 3HAHMSI 00 HCCIENyeMOM OOBEKTE
PaCIIMPSAIOTCS U YTOYHSAIOTCS, a UCXOJHAsI MOJIENb IIOCTEIIEHHO COBEPILICHCTBYETCH.

Knaccugpurayus 6uoos mooenuposanus

ModeaupoBanue cucmem

1
I I

4 empnuwpoﬂowﬂ Cmoxacmyyeckoe
! {
Cmamuvackoe Aunamuyvecnoe
1 —

I 1 !
[ duckpemnoe | |Aucxpemno-nenpepsibhoe| | Henpepeibuae
1

I |
T 1

Muicnennge Peanswoe
T
[ 1 ]

Haz nadnoe | | CumBonuvecnoe| {Mamemamuyecxoe

Dyauveckoe

Hamyproe

[To yueTy HEen3BeCTHBIX ()aKTOPOB MATEMATUUYECKHE MOJIEIH JIATCS Ha IETEPMUHUPOBAHHBIE U
CTOXaCTUYECKHE.

B cToxacTuueckux MojensiX HEM3BECTHBIE (PaKTOPHI - ATO CIy4aiHbIE BETUYHUHBI, A1 KOTOPHIX
W3BECTHBI ~ (DYHKIIMU  paclpeiesieHus] ¢ pa3IiyHble  CTAaTUCTHMYECKHE  XapaKTePUCTUKU
(MaTeMaTH4ecKoe OKUJaHUE, TUCTIEPCHUs, CPETHEKBAIPATUYECKOE OTKIOHEHHUE H T.I1.).

B nerepMuHUpPOBaHHBIX MOJIENISIX HEU3BECTHBIE ()aKTOPBI HE YUUTHIBAIOTCSI.

Craruyeckoe MOAENUPOBAaHUE OMKCHIBAET MOBeIeHHE O0BEKTa B KAKOW-TMOO OMpEeeeHHBIH
MOMEHT BPEMEHH, a TMHAMHYECKOE MOJISTUPOBAHKIE OTPAXKAET MOBE/IEHUE 00BEKTA BO BPEMEHH.

JuckpeTHoe MOJETUPOBAHUE CIYKUT [UJIsl ONMCAHUS NPEPBIBUCTBIX IMPOIIECCOB, T.€.,
MIPOXOJISIIINX Yepe3 KaKOW-TO MPOMEKYTOK BPEMEHH, a HEMPEPHIBHOE MOJICTUPOBAHUE OMHUCHIBACT
HEIPEPBIBHBIE MTPOLIECCHI.

B 3aBucumoctd oT (QopMBI TpeacTaBlIeHUS OOBEKTAa BHUJbI MOJCITHUPOBAHMS JENATCA Ha
MBICJICHHOE U PealIbHOE.

MpeICIIeHHOE MOICTTUPOBAHNE MOXKET OBITh PEATM30BAHO B BHJI€ HATJISAHOTO, CHMBOJIUYECKOTO U
MaTeMaTHYECKOTO.

[Ipu HarnsAHOM MOAEIHUPOBAHUHU CO3JAIOTCS HATJISAHBIC MOJIETH, OTOOpa)Xaromue sIBJICHUS U
MPOILIECCHI, TPOTEKAIOIIUE B OOBEKTE.

CUMBOJIMYECKOE MOJICTHMPOBAHUE TPECTABISET COOONW HMCKYCCTBEHHBIM TPOIECC CO3TaHUS
JIOTUYECKOT0 00BEKTa, C MOMOIIBI0 OMPEIEIIEHHON CHUCTEMBI 3HAKOB MU CHUMBOJIOB.

MareMaTiyeckoe MOJIETUPOBAHUE OTO TIPOIECC YCTAHOBIICHHUSI COOTBETCTBUSI PEaTLHOMY
00BEKTy HEKOTOPOTO MaTEeMaTHYeCKOTo O0BEeKTa, HA3bIBAEMOIO0 MAaTEeMAaTHUYECKON MOJAENbIo, U
WCCJICIOBAHUE JTOM MOJIENH, TIO3BOJIAIONICE IIOJy4aTh XapaKTEPUCTHKH PacCMaTPUBAEMOTO
peaTbHOTO OOBEKTA.

st peanbHOTO MOJEIMPOBAHMS HCIIOIB3YIOTCS Pa3IUUYHBIC XapaKTEPUCTHKU TOJYUYCHHBIC C
peanbHOTO 00BeKTa. Takoe MoJIeTMpOBaHHE SIBISIETCS HAaUOOJIee aJeKBaTHBIM, HO €r0 BO3MOXKHOCTH
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C Y4eTOM 0COOCHHOCTEH peallbHBIX 0OBEKTOB OrpaHNYeHbI. PeanbHoe MoennpoBaHue pa3aensieTcs
Ha HaTypHOE U (hpu3nyeckoe.

Tema 1.2 IlocTpoeHue MaTeMATH4YeCKOH MO/IeJIH.

[Tpu nocTpoeHnn MaTeMaTUYECKONH MOJIENTU MOKHO BBILACTHUTD CIEIYIOIINE ITAIbI:

1. Br10op HEM3BECTHBIX BEIWYHH, KOTOPbIe OyJeM 0003Ha4aTh X = (xj,..., X,), 9TO BO3ACUCTBYS
Ha KOTOpbIE MOXHO M3MEHSTh IOBEJCHHE M3ydaeMmoro mnpouecca. VX Ha3bIBalOT MEPEMEHHBIMH,
IIJIAHOM, CTPaTErueu U T.1.

2. Bri6op nemu (MakcuMmmu3anus NpUOBUIH, MUHUMM3AIMUS 3aTpaT U Jp.) GYHKIUMOHUPOBAHUS
M3y4aeMoro Mpolecca 1 3aluch €€ B BUAEC MaTEMaTHIECKON (PYHKIMH OT BEIOPAHHBIX IEPEMEHHBIX.
Taxast pyHKIMS Ha3bIBAETCs LIE€IE€BOM, KPUTEPHEM ONTUMAIBLHOCTH, MTOKa3aTenab 3()p(HEKTUBHOCTH U
T.JI. ¥ TIO3BOJISIET, U3MEHSAS 3HAYCHUS YIIPABIIEMBIX TAPAMETPOB X = (X1, ..., X,), BBIOPATh HAMITYUIINN
BapHaHT M3 MHOKECTBA BO3MOKHBIX. byeM o0o03Hauars ¢pyukumio nemu L = f (X).

3. 3amuch YCIOBMI B BHJE MaTeMaTHYECKHMX COOTHOIICHWH (ypaBHEHHI, HEpPaBEHCTB),
HaJIaraeMbIX Ha MEepeMEHHbIe. DT COOTHOLIEHUS Ha3bIBAIOT OrpaHuYeHUsAMU. COBOKYIHOCTh BCEX
orpaHuveHuil cocrariser obxacte qomyctumbix pemiennit (OLP). bynem o6o3HadaTh ee OykBOil G
(XeG).Ilpu Takux 0003HAYEHMAX MOENb 33/Ja4M MAaTEeMaTUYECKOI'O MPOTrPaMMHUPOBAHMS MPUMET
BUJL:

L = f(X) — extr(max, min),

XeG

Pa3nen 2. 3anaun IMHEHOr0 MPOrpaMMHUpPOBAHMSI.

Tema 2.1 Maremarnuyeckasi (GopMyJIMPOBKA 3a4a4H JIMHEHHOI0 IPOrPaMMHUPOBAHMS
(JIII). Kanonuveckas popma 3anucu 3agaum JIII.

Mamemamuueckas popmynuposka 3adavu JII1.

[TycTs umeetcs nieneBas QyHKIus

L=f(x)=Yc,x, - extr j=lnL=rf(x)=Y¢x, - extr j=Ln
Jj=l1 j=1

U UMeeTcs cucTemMa orpanndenuii G.
Torma cymecTByer JABa BHJIAa MaTeMaTHYeCKOW (HOPMYTUPOBKM 3aJadydl  JIMHEHHOTO
MIpOrpaMMHUPOBAHUSI.
1. 3amaya MUHUMH3AIIUU PACXOI0B

n
L=>"c;x; — min
=1
n

Zaijxj >b.
=i

X; 2 0;i=1m
2. 3ajaya MaKCUMH3aluU TPUOBLIN

n
L= Z:cjxj — max
-1

n

Za__x_ <b.
iji"j i

-1

X.>20;i=1m
TioGast 3amaua Makcummsarmu - Max[f(x),G(x)] moxer ObITHP TpeacTaBiIeHA 3amavei
MHHHAME3AIUH, Xapakrepusyromieiics min[-f(x),G(x)] npu aTom ontumanbHoe perieHne OyaeT 0HO
U TOXKE.
Kanonuueckas ¢hopma 3anucu 3a0auu TuHeNHO20 NPOSPAMMUPOBAHUSL.



KanoHnueckas  3agaya  JMHEWHOrO  NPOrpaMMHUPOBAHUS  OTJIMYAETCA  OT  3a/Jauu
IpOrpaMMHUpPOBaHUs OOIIEro BHJAa TEeM, YTO OTPAaHWYECHHS B HEW 3aJaHbl B BHUJAE CHUCTEMBI
YpaBHEHUU.

s pemieHust Takoil CUCTEMBI BBIACISAIOT 0a3MCHBIE M CBOOOJHBIC IMEPEMEHHBIC M MOIYYaroT
oO1iee perieHrue, B KOTOPOM CBOOOIHbIE IEPEMEHHBIE BBICTYIAIOT KaK MPOU3BOJIbHBIEC TOCTOSHHBIE,
a 0a3ucHbIe — KaK (yHKIUU OOMEHa.

Onpenenenne. PenieHne OCHOBHOM 3aJladyd JIMHEHHOTO IPOTPaMMHUPOBAHUS HAa3bIBAETCS
0a3MCHBIM, €CITU BCE CBOOOIHBIEC IEPEMEHHBIE PaBHBI HYIIIO, @ 0a3UCHBIE HE OTPHUIIATEIIbHBI.

Ecnu cucrema orpannueHuit mpeacTaBisieT coO0l COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB WITU
TOJIBKO HEPABEHCTB, 33/1a4a HE SIBJISETCS] KAHOHUYECKOM.

B sTrom cnyuae Bce HepaBeHCTBa MPUBOAAT K YpaBHEHHSIM, BBOJS HOBbIe (0allaHCOBBIEC)
[IEPEMEHHBIE B Ka)KJI0€ HEPABEHCTBO CUCTEMBI.

banaHcoBbIe NTEpEMEHHBIE MOJIOKUTENbHBI, UX SKOHOMUYECKUA CMBICI B TOM, YTO B PELICHUU
OHM TTOKa3bIBAIOT JTHOO OCTATKU PECypCOB, TMOO0 U3OBITKH MMPHU JTAHHOM ONTUMAIILHOM PEIICHHH.

CymiecTByeT HECKOJIBKO METO/10B pemeHus 3anad JIII, 1Ba OCHOBHBIX M3 HMX CHMIUIEKCHBIN U
rpadu4ecKuil METO/BI.

Tema 2.2 I'padpuueckuii MeTO pelieHUsI 327124 JMHEHHOT0 MPOrPaMMHUPOBAHMSI.

I'paduyeckuii MeToa OCHOBAaH Ha TIE€OMETPUUYECKON MHTEpHpeTaluu 3ajad JUHEHHOro
IpOrpaMMHUPOBAHUS.

Ilyctp 3amaya JUHEHHOro NPOrpaMMMPOBAHMS 33JaHAa B JIBYXMEPHOM IPOCTPAHCTBE, T.€.

cozepakur ase nepemennsie X, =0 u X, > 0.

Conepxut cucremy orpannueHuii G u neneyro ¢ynknuio L = f(X) = clx1 + ¢2x2 — max.
Kaxx/ioe U3 HEpaBEHCTB CHUCTEMBI OMpEAEsAeT Ha KOOpAMHATHOM TiockoctH (X1, X2) HekoTopyro
NOJYIUIOCKOCTh. ClieoBaTeNbHO, IOMYCTUMOE MHOXeCTBO G €CTh IepeceueHre KOHEYHOTO Yuclia
MOJIYIUIOCKOCTEM, T. €. HEKOTOpas MHOTOyrojibHas obnacTe Ha muiockoctu (X1, X2). B ob6mem
ciryudae, 00J1acTh MOXKET ObITh HE3aMKHYTA WJIH €€ MOKET HE CYIIIeCTBOBATb.

Ecnu Ta 065acThb CymiecTByer, TO allrTOPUTM ONTHMAIBHOTO PEIICHUS MPeIoaraeT maru:

1. Tlo 3amaHHBIM OTPAHHYEHUSM CTPOHUTCS MHOTOYTONbHAs 00JacTh Ha TUIOCKOCTH, KOTOpas
SIBIISIETCS TIEpeCeueHIEM MHOMKECTBA TIOTYIUIOCKOCTEH.

2. TlepnieHOUKYJIAPHO BEKTOpY rpaaueHTa reneBoil ¢pyukimu N-grad cTpouTcs cama reneBast
dbynakuus L, Tak, 94ToOBI OHA Mepecekana JOMyCTUMYIO 00J1acTh.

3. Ilepememast mnpsmyro neneBod (yHkuuu L mapamnensHo camoil cebe (B HampaBlieHHH
Bo3pactanus grad (yoeiBanms grad (min)) mocTturaeM Takoro IMOJOXKEHHS, KOTJa JajbHeHIee
nepemMenieHue neiaeBoi pynkuuu L Benér k morepe o0mMX TOYEK C 00IACTHIO.

4. TlocremHee TOJOXKEHHE II€JeBOM (QYHKIMH, KOTJa OHAa HWMEET COIPHKOCHOBEHHE C
00JacThi0, OMpeAeNseT OAHO UM MHOXKECTBO ONTHUMANIbHBIX perieHuid npu L [Jmax. c¢ obmnactsio,
To neneBas (yHkuus L He orpanmueHa Ha MHOkecTBe G M 3amadya He MMEET ONTHMAaIbHBIX
pELIEHU.

Tema 2.3 CUMILIEKCHBIN MeTO/] pelieHus 32/1a4 JUHEeHHOro NporpaMMiupoOBaHUsl.
Jlexyust npoxooum 6 unmepaxmusHou ghopme 8 euoe npezenmayuu (2 4aca).

1. Cucrtemy orpaHuyeHuil NPUBOAST K BUY, KOT/Ia BCE 3HAKU B OTPAaHUYCHHSIX OJIMHAKOBBI.

2. 3anaua JIII 3anuchiBaeTCs B KAHOHUYECKOH (hopMme.

3. Omnpenensrot mobdoe 6azncHoe penrenne. Hanboree mpocToe pemeHne: Korjaa OCHOBHBIC
HepeMEeHHbIE ABIISIOTCS CBOOOAHBIMU U = (), a JONOJIHUTEIbHbIE IEPEMEHHBIE SABIISIOTCS
0a3ucHBIMU U paBHBI IpaBbIM yacTsm CJIIY.

4. TIpoBepsIOT, ABISETCA JIM Oa3UCHOE PEIIEHHE OTIOPHBIM.

5. Ecnu He siBisieTcs OMOPHBIM, TO U3 0a3uca BRIYEPKUBAIOT ONPEAEIEHHYIO IEPEMEHHYIO U
BBOJSAT B 0azuc apyryio (CBOOOAHYIO).

6. IlocrmemoBaTenbHON 3aMEHON HAXOIAT OMIOPHOE PEIICHHE.

7. 1IpoBepstoT ONOPHOE pEIIEHUE HA ONITUMAIBHOCTB 110 ONPEACIEHHOMY AJITOPUTMY.

8. Ecnu pemnienuie He oNTUMaIbHOE OISITH IPOBOJAT 3aMEHY IIEPEMEHHBIX: Oa3uCHbIC Ha
CBOOOTHBIE.
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9. B pesynbpTaTe MHOTOKPATHOTO IMTOBTOPEHHS OYAET MOTYyUeHO JIMOO ONTUMAIBHOE PEIICHHE,
71100 MPOTUBOPEUYUBOCTH OTPAaHUUCHUSIM, JTUOO HE OTPAaHUYCHHOCTD 1EJIEBOH (DYHKITHH.

Takast mporeaypa nepecuéra kodGPUIMEHTOB B ypaBHEHUSAX TPH MTEPEX0/Ie K HOBOMY 0a3uCy
MOXeET OBITh (POpPMaTM30BaHA U CBEACHA K 3aII0JHEHUIO CTAHJAPTHBIX CUMIUIEKCHBIX TAOJIHII.

ANTopuTM nepecuéra 3JeMEHTOB CUMILICKCHOM TaOJIHIIBI TPH 3aMeHe 0a3UCHOW TIEPEMEHHOM X1
Ha cBOOOIHYIO yk.

S = - 114 paspernaromero 3jementa (1
rk cmap
rk
cmap
o= Zmap - JUIS pa3peIaronuii CTpoku (2)
Srk
Scmap
noe __ ik _
K = gomn JUTS pa3pernaroniero crojoma (3)
rk
cmapScmap
" i ik
S =gy ! - JUIA BCEX OCTABIIUXCS 3JIEMEHTOB (4).
ij rk cmap
Srk
Ctpoka r, COOTBETCTBYIOIIIAs IEPEMEHHOM, BEIBOAUMOMN U3 0a3uca, Ha3bIBAETCS Pa3pelIaronieit
CTPOKOHM.

Cronben k, COOTBETCTBYIOIIHI TEpeMEHHON BBOJUMON B 0a31C Ha3BIBACTCS Pa3pEIIAIOIIIM.

DOnemeHT rk Ha3bIBaeTCs pa3pelIaroliuM HIEMEHTOM.

ANTOPHUTM TTOWCKA CHMILIEKC METOJIa COCTOUT U3 2-X ITAIOB:

1. mowuck onopHoro pemrenus (A [1 C)

2. mnouck ontumasibHoro pemienus (B [1 C)

A — anroput™m BBIOOpA pa3pelaroiero IeMeHTa Py MOUCKE OMOPHOTO.

B — anropuT™ BRIOOpa pa3periaroiiero IeMEeHTa IPH MTOMCKE ONTUMAIBHOTO PEIICHHUS.

C — ko3¢ punueHt nepecyéra Ko3PpPUIUCHTOB CUMIUIEKCHON TaOIHIIBI IO COOTHOIIECHHO (1-4).

AJITOPUTM BbIFOPA PA3PEILIAIOIIEIO OJIEMEHTA I[IPHU [IOUCKE OIIOPHOIO
PELIEHUA

[IpoBonum anamu3 croyidlla CBOOOAHBIX WieHOB. Eciam Bce CBOOOAHBIC YJICHBI SIBISIOTCA
MOJIOKUTEIBHBIMU, TO pEIIEHUE SBIAETCS OMOpHBIM. IlycTh Kakoi-TO 2IeMEHT W3 CToJOua
CBOOOIHBIX YICHOB MMEET OTPHUIATEIIbHOE 3HAYCHHE, TOTJa TMPOBOJUM aHAIH3 DJIEMEHTOB 3TOMN
CTPOKHU: €CJH CPEAHM OCTAIbHBIX JJIEMEHTOB CTPOKHU HET OTPHUIIATENbHBIX 3HAYEHM, TO CHCTEMa
HECOBMECTHA W HE MMEET pPEeIICHUs. 3a pa3peliarolinii BRIOUPAETCs CTOJOEI] ¢ HauOOIBIINM IO
MOJIYJIF0 OTPHIIATETILHBIM 3HAUYEHUEM B COOTBETCTBYIOIIEH CTPOKE, KOTOpBI OyaeM 0003HAYaTh
“k”.

Paspemraromas ctpoka onpezensercs mo JOMOTHUTEIbHOMY COOTHOIICHHUIO:
2 )

ik

rae Sip — CBOOOIHBIN WIEH 1-0i CTPOKH;

Sik — K03 (HUIIMEHT pa3pemiaoiiero cToaona;
B kadecTtBe paspemaromedi BBEIOMpacTCS Ta CTPOKa, KOTOpas WMMEET MHHHMAJIbHOE

(Y4

HOJIOKHUTETBHOE o. Pazpermaroniyto cTpoky OyzneM o003HauaTh Kak “1”.

AJITOPUTM  BbIBOPA PA3PELIAIOUIETO OJIEMEHTA IIPU  [IOHUCKE
OIITUMAJIBHOI'O PELIIEHUA

[TpoBonum aHanmmu3 ctpoku 1eneBoi ¢yakuunu L. Ecnm Bce 35eMeHTHI 3TOM CTPOKHU SIBIISIIOTCS
MOJIOKUTEIBHBIMHU, TO PELICHUE SBISETCS ONTHUMAIbHBIM. [1ycTh KaKkoi-TO 31IEMEHT U3 CBOOOIHBIX
MEPEMEHHBIX CTPOKH LI€JIeBON (PYHKIIMM UMEET OTpULATEIbHOE 3HAaUEHHE, TOT/Ia 3a pa3perlarouuil
BBIOMpaeTcst CTONOeN] ¢ HAauOONBIIUM 1O MOJIYJI0 OTPUIATENLHBIM 3HAYEHHEM B JTOM CTPOKE,
KOTOpBIH Oynem o6o3Hauath “k”.

Pazpemraromiast cTpoka o. BBIOMPAETCS aHATOTUYHO OMTOPHOMY PEIISHHIO IO COOTHOMICHHIO (5).

a;, =
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Pa3nen 3. TpancnopTHasi 3agaua.
Jlexyus npoxooum 6 unmepaxmusHou ghopme 8 guoe npezenmayuu (2 4aca,).

[Tycts umeeTcs m nyHKTOB Al, A2....,AM B KOTOPBHIX MPOU3BOJUTCS HEKOTOPBIA OJHOPOIHBIN
IPOAYKT, COOTBETCTBEHHO B KosimdecTBax al,...am eauHun. OTOT MNPOAYKT HEOOXOIUMO
JOCTaBHUTH B N MyHKTOB notpebienus Bl, B2....,.BN moTpeGHOCTH KOTOPBIX B MPOJYKTE COCTABIISIOT

bl,...,bn eguauun. CTOMMOCTH MEPEBO3KHM M3 KaKAOro IMyHKTa mnpou3BoacTBa Al (i :1,_m) B

Kbl IyHKT rotpebuenns Bj (j =1,n) usecrna u pasna Cij euuui.

Tpebyercs HaliTH IJ1aH NEPEBO30K, MPH KOTOPOM OBUIH OBl yJIOBIETBOPEHBI BCE MOTPEOHOCTH, a
CyMMapHasi CTOMMOCTh BCEX IEpeBO30K Obuta Obl HamMeHbIIed. Bce 3ampockl mpowm3Bomureneit
JIOJKHBI OBITh U3PACXO0/I0BAHBI.

O6o3HaunM uyepe3 Xij - KOJMYECTBO CIUHUII TPy3a, 3aIIAHUPOBAHHBIX K IEPEBO3KE OT i-ro
MOCTABIIUKA K J-MYy IMOTPEOUTEITIO.

Torna ycnoBue 3a1aun MOKHO 3aIucaTh B BUJIE TaOIHIIBI, KOTOPYIO OyaeM Ha3bIBaTh MaTpHLEH
TUTAHUPOBAHMSL.

Ilompeoumenu
Ilocmasuiuku /4 3anacwt
B, B, | ... B,

Ay C11 C12 Cin a1

Ay Co1 C22 Con a

Am Cm1 Cm2 Cmn dm
Ilompeornocm =

pe by | by | .. by | 2 =2.b;

Pemenne T3 cocTouT U3 ABYX ITAIOB:
1) mouCK OMOPHOTO pelIeHNs
2) MOMCK ONTUMAJIBHOTO PELICHHUS.

[Torck onopHOro peneHus MpOU3BOAUTCS OAHUM U3 IBYX METO/IOB.

Tema 3.1 Onpenesienne ONOPHOro pemieHUs 321241 METOOM CeBePO-3aMaJHOro yrJja.

3akiroyaeTcss B OCIEI0BATEIbHOM 3all0OJHEHUU CTPOK TAOJUIlbl, HAYMHAS C JIEBOI'O BEPXHETO
yriia (B KaKJJOM IIPaBOM BEPXHEM YTITy Ka)I0H KIIETKH 3alicaHa CTOMMOCTH ITEPEBO3KH).

Tema 3.2 OnpenesieHne ONOPHOT0 pelieHUs 3a1a4l MeTOA0M HauMeHbIIeii CTOMMOCTH.

KneTku 3anoqHsIoTCs KOJTHMYECTBOM TPY30B 110 Mepe BO3pACTaHHs CTOMMOCTH TIEPEBO30K, T.€.
CHavaJia 3amoJIHsEeTCs KIeTKa C MUHUMAJIbHOM CTOMMOCTBIO, 3aT€M ClIeAYIoIas U T.11.

Tema 3.3 Onpenesienne ONTUMAJIBHOIO pPellieHUs 321241 MeTOI0M MOTEeHIHAJIOB.

1. Kaxx1omy MocTaBIMKY ¥ HOTPEOUTENIO CTABUTCS B COOTBETCTBUU IEpEMEHHas!, Ha3bIBaeMast
noteHImanoM. (Ui - 11 mocTaBumka, Vj - 1 moTpeouTerns).

2. J1na Kak10¥ 3an0THEHHON KIeTKH (T1e umeetcs X) coctaBiseM ypaBHenue Buaa Cij=Ui+Vj.
U3 31011 cuctembl onpeenstoTcs 3HaueHus: nepeMeHHbix Ul 1 Vj.

3. Hcnonp3ys moiydyeHHbIE 3HAUEHHUs] TMEPEMEHHBIX s MYCTHIX KIETOK, ONpeaesseTcs
BeNMuMHa TiceBocTonMoctu: Zij=Ui+V], u 3aTeM i 3THX MYCThIX KJIETOK BBIYUCISCM BEIHUYMHA
d, KaK pa3HOCTh MEX/y UCXOJHOM CTOMMOCTBIO U HaieHHoi O1j = Cij — Zij.

4. ITony4yeHHOe 3HaYeHHE O1j 3aHOCUTCS B JIEBBII BEPXHUHM YTOJI HE3AMOJIHEHHBIX KJIETOK.

5. Ecu cpean moaydeHHbix Oij (6ij < 0) HET OTPHIATENBHBIX, TO MOJYYEHO ONTHMAILHOE
petiexue, mpu 3toM L—min

6. Mnaue, cpeau NMOJIYYEHHBIX OTPHUIATENbHBIX Oij BbIOMpaeTcs: HauOoJblIee MO MOIYIIO U
COOTBETCTBYIOIIAs MyCTas KJIEeTKa IPHHUMAETCS 33 BEPIINHY IIHKJIIA.

[{uK1 - IpSMOYTOJIBHBI MHOTOYTOJIBHHK, OJTHA M3 BEPIINH KOTOPOTO HAXOAMTCS B BRIOpaHHON
HE3AMONHEHHON  Kimetke, rae |8ij| mMeer MakcHMambHOE 3HAYCHHE CPEIM  OCTATBHBIX
OTPHIIATENBHBIX O, OCTATHHBIE BEPIINHBI HAXOISATCS B 3aIIOJTHEHHBIX KIIETKAX.
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T.o. UK MOXET OBITH 4-X, 6-TH, 8-MH YTOJBLHUKOM.

7. BeplinHBI LMKJIa MapKUPYIOTCSl MOCJIEI0BATENbHO 4Yepeayromumucs 3Hakamu "+" u "-",
Ha4YMHAas C UCXOTHOM BeMMYMHBI (TZIe O - OTpullaTeNbHast). B ncxoaHol BepimHe cTaBUM 3HaK "+,

8. HaxomuM MUHUMAIBHBIA 00BEM MEPEBO3UMOTO Tpy3a Xij CpelH OTPHUIATEIHHBIX BEIHYMH.
OTa BeIWMYMHA Tpy3a CIUCHIBAETCS CO BCEX OTPHIATCIBHBIX BEpPIIMH H J00aBIseTCA K
MOJIOKUTEIBHBIM BEPIIMHAM, ITPU 3TOM COCTaB KJIETOK U3MEHSETCH.

JIJ11 HOBOTO COCTaBa KJIETOK MOBTOPSIOTCS IIArd MOMCKA ONTHMAIBHOTO pemeHus (.. 1-8).

JUtst mosydeHHOro ontuManbHoro pemwenus (J; >0) paccuntsiBaroT L - cronmocTh Beero

Ij1a”Ha.

Pa3nen 4. UrpoBble KpUTEPUH ONTUMH3ALMH.

IlycTe mpeamosiaraercsi CTPOMTENbCTBO NATH TUIOB cTaHumil: Ul — snexkrpuueckux; U2 -
TerioBbiX, U3 - mpuriotuHHbIX, U4 - 6eciumro30BeiX U US - I11030BEIX. D()PEKTUBHOCTD KaKIOTO
U3 TUIIOB 3aBUCHUT OT Pa3jMYHBIX (PAKTOPOB: PEKMMa TEYEHHs] PEK, CTOMMOCTH TOIUIMBA U €ro
MEPEBO3KH, PEKHUMa pabOThl, YJAIEHHOCTH OT JOPOr W CTOMMOCTH IIEPEBO30OK MAaIWH U
MEXaHU3MOB B JIaHHBIC perHoHbl. Takue ¢akTopsl 0603HaunM uepes P1, P2, P3, P4 u P5. B kaxaom
U3 3TUX CITy4aeB paccuyuTaHa 3KOHOMHUYEcKas 3P PEKTUBHOCTD /ISl OTMPEACIICHHOTO THITA CTAHIIUH B
JTAHHOM PETUOHE.

P1 P2 P3 P4 P5

Ul

U2

U3

U4

Ub

Ui - Ha3bIBaeTCs ajIbTEPHATHBOM, BAPUAHTOM PEIICHHS WUIIU CTpaTeruell UrpoKa.
Pj - yciioBHs MM IIyTH pa3BHUTHSL.

31j - UCXOJ 1-TO PEIIEHHUS IIPU J-OM YCIOBUHU (BBIMTPHIII WU MPOUTPHILI UTPOKA MIPH BHIOOpE UM
CTpATeTUH 1 B CUTYAllHH j).

Bo160p anbTepHaTHBBI UM CTPATETMH UTPOKOM MOXKET IMPOU3BOIUTHCS € MMOMOIIBIO Pa3IUYHbIX
KPUTEPHUEB.

Knaccuueckue kputepuu NpUHATHS PEIICHUH.

Tema 4.1 Urposoii kputepuii Basibaa.

OTo pelieHue, MpU KOTOPOM MAKCUMHU3HPYETCd MHUHUMAJIbHO BO3MOXHBIA 10XOA. ITO
Haubosee OCTOPOKHBIN MOAXO0A K IPUHATHIO PEIICHUH YUUTHIBAIOIINM BCe BO3MOXKHBIE pUCKU. Ero
Ha3bIBAlOT IIECCUMHUCTUYECKUM WJIM KPUTEPHUEM CBEPXOCTOPOKHOCTH. Ilpu MuHMMakce
MUHUMU3HUPYIOTCS MAaKCUMAaJIbHO BO3MOXHbBIE TIOTEPH.

Jis Kaxaol cTpaTeruu BBIOMpAeTCss MMHHUMAbHBIM BBIMTPBIIN (10 CTpOKaM) U M3 HHUX
BbIOMpAETCsl MAKCUMAaJIbHBIM BBIUTPHIII (110 CTOJI01IaM).

3j=min3ij; onTUMaIbHBIE 3aTPaThl 30NT = Max3j.

OcHoBHas popmyna:

37" = maxmin 3;
! J

BeiOupaeM, B Kakoil CTpOKe HaxOIMTCS JaHHOE 3HAYCHHE, T.e. 1O KpUTepuio Banbna
PEKOMEHAYECTCA CTPOUTH B )]aHHOﬁ MCCTHOCTH TaKyK0 TO CTaHIHUIO U BBIMI'PBIII COCTAaBHUT
...CITTHHILY.

Tema 4.2 Kpurtepuii a3apTHOro urpoka.

OTO0 KpuTepWil, NMPH KOTOPOM MPHHUMAETCS pEUICHHEe MO0 MaKCUMH3AIMH MaKCUMaIIbHO
BO3MOXHBIX JI0XOJIOB. J[aHHBII METO/1 O4YeHb ONTHUMHUCTHYEH, TO €CTh HE YYUTHIBAET BO3MOXKHBIC
MIOTEPH U, CIEN0BATEIBHO, CAMBI PUCKOBAHHBIN.

Jns kaxmoil crpareruu BBIOMpPAeTCss MAaKCUMAJIbHBIA BBIMIPBHIN (IO CTPOKaM) M M3 HHUX
BBIOMPAETCS MAKCUMAJIbHBIN BBIUTPHIII (ITO CTOJIOIaM).
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3. =max3. 3" =max3;
j g i

onm
OcHoBHas Gopmya: 37 = max m?X 3ij

Bribupaem, B kakoil CTpOKe HaXOAUTCS TaHHOE 3HAUYEHHUE, T.€. [0 KPUTEPUIO a3apTHOIO UTPOKa
PEKOMEHyeTCsl CTPOUTHh B JAHHOM MECTHOCTH TAaKYK) TO CTAHLMIO M BBIMIPBIII COCTABUT
€UHULIBI.

Tema 4.3 Kpurepuii I'ypBuna.

JlaHHBIII KpUTEpHil SBISETCS KOMIIPOMHUCCOM MEXAY MAKCUMUHHBIM U MAaKCUMaKCHBIM
peleHusIMH, T.. JIIo00e U3 pEelIeHHi MMEeT HauOONBINNI WIM HAMMEHBIIUH BHIMTPHIIL. Torma
MMEET CMBICII HAUTH MPOMEXKYTOUHOE MEXAY HUMU pelieHue. JJaHHbIi KpuTepuid sSBIsSETCS OJIHUM
13 CaMbIX ONITUMAaJIbHbBIX

[Ipu 3TOM BBIUTPBILI IO CTPOKE:

3, =ormax 3 + @- a)miin 3,

30nm — max 3i
J

i i

gonm _ max[ot max 3”. + (1_a)m_in 3ij:|
i

OcHoBHas popmyia:
,re0<acs<l

3HaueHue O BBHIOMPAIOT HAa OCHOBAaHMM CYOBEKTHUBHBIX cooOpaxeHuil. Eciu 3Tu coctosHus
MPUPOJIBI MOT'YT MOSBUTHCS C OJIMHAKOBOM BEPOSTHOCTHIO, TO Ol BEIOMpAIOT paBHOH 0,5.

BriOupaem, B KakoW CTpOKE HAXOAWTCS JaHHOE 3HA4YeHue, T.e. Mo kpureputo ['ypBuia
PEKOMEHIyeTCsl CTPOUTh B JIAHHOM MECTHOCTHM TAaKyK) TO CTAHLMIO WU BBIUTPBII COCTaBUT
€JIUHUIIBI.

Tema 4.4 Kputepuii Jlaniaca-baiieca.

Korga ycnoBust (myTd pa3BUTHsS) HEU3BECTHBI, TO MJisi UX OILEHKH HCIOJB3YIOT TMPUHIHII
HepocTaToyHoro obocHoBanus Jlammaca. IlycTh W3BECTHO, YTO MpPUPOJA MOXKET MPUHUMATH N
Pa3IMYHBIX COCTOSIHHM, BEPOSITHOCTH KOTOPBIX B KaXblii MOMEHT PaBHOBO3MOXXHBI. BeposiTHOCTH

1
Pi =—

TOTO, YTO MPHUPOJa TPHUMET OMNPEIEIECHHOE COCTOSHUE paBHA N. Torma ana kaxaoi
CTpaTEeTUU BBIUTPHIII MOXKET PACCUUTHIBATHCS KaK CpeaHee apu(METHUECKOE MO BCEM COCTOSTHUSIM
IPUPOJBI (BBIYUCTISETCS CTONOCI CPEAHUX 3HAYSHHUH CTPOK, U3 HUX BBIOMPACTCS MAaKCUMAJIBHOE).

3; =medium 3; = 1%3” 3°"™ — max 3.
i ni=z i !
OcHoBHas popmyia: 1 n
3" = max medium 3; = max —>_3;

J ) I Nija
1

BribupaeM, B kakoil cTpoke HaXOAMTCS JaHHOE 3Ha4yeHue, T.e. Mo Kpurepuio Jlamnaca-baiieca
PEKOMEH/IyeTCsSI CTPOMTh B JIaHHOW MECTHOCTHM TaKyl TO CTAHIIMIO W BBIUTPHII COCTABHT
€/IMHUIIBL.

Tema 4.5 Kputepuii MUHUMaIbHOTO pucka CIaBuaxKa.

CornacHo 3TOMYy KpUTEPUIO Ha OCHOBAaHUH IJIATEKHON MAaTPHIIbI COCTABIISIIOT MAaTPHUILy PHCKa, B
KOTOPOW 3alKChIBAIOTCSI HE TPUBEICHHBIC BBIMTPHINHK 3ij, a puUcku Rij - pasHOCTH MeXIy
MaKCHUMaJIbHBIMH BBIUTPBIIIAMU U 31j IPU YCIOBHSIX j.

Jis sTtoro BHawane Juig J10OOro CTONONA | OTHICKMBAETCS MAaKCUMAJIbHOE 3HA4YEeHUE
BBIUTPBIIIA:

3y =max 3;
j

W B MaTpuIly prCKOB 3aIlACHIBACTCS BEINYMHA

Rij = 3ik - 3ij
Tlocne 3anmongeHus MaTpulbl pEIICHUSA IPUHUMAIOTCA KaK B MUHU-MAaKCE:

R, =max R; R”™ =min R,
i i ij i
14



OcHoBHas (opmyiia: R = mjin max R;

P1 P2 P3 P4 P5

R1
R2
R3
R4
RS

BriObupaeM, B KakoW CTpOKE HAXOAWUTCS AAHHOE 3HAa4YeHHE, T.e. Mo Kpurepuo CoBumka
PEKOMEHYETCS CTPOUTH B JAHHOM MECTHOCTHM TaKyl0 TO CTaHIUIO IIOTEPU BBIUIPHIIIA COCTABAT ...
equHul. B «irpax ¢ npuponoin», Kak IpaBUiIO, PacyE€Thl AENAIOT Cpa3y II0 BCEM KPUTEPUSIM U
BBIOMPAIOT TY CTPATErHI0, KOTOPas Yalle peKOMEHAYETCs UCIIOIb30BAHHBIMU KPUTEPUIMHU.

4.3. JlIabopaTopHbie padoThI
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

4.4. IlpakTHyecKue 3aHATHS

Buo
3aHAMUA 6
N Homep Haumenosanue mem Ovem UHMEPAKMUBHOII,
n/-n pazoena HPAKMUYECKUX 3AHAMUTL (wac.) AKMUugHOoIl,
OUCYUNTIUHDBL ) UHHOBAUUOHHOU
dopmax,
(uac.)
1 1. pazbop
[MocTpoeHne MaTeMaTHUECKON MOJIEIIH. 2 KOHKPETHBIX
cutyanmii (1 gac)
2 2. I'paduueckunii  MeTox  pemeHus  3aj1ad 5
JMHEHHOTO MPOTPaMMHPOBAHHSL.
3 2. . pazbop
CUMIUIEKCHBIH ~ METOJ,  pelleHus  3ajad
N 3 KOHKPETHBIX
JMHEHHOTO MPOrPaMMHPOBAHHSL. .
cutyaruii (2 gaca)
4 3. OmpezeneHne OMOPHOTO  PEIICHHUS — 3a/ladu 1
METOJIOM CEBEPO-3aMaIHOTO YIiia.
5 3. OmnpeniesicHUe  OMOPHOTO  PEIICHUS  3a/1a4u 1
METOIOM HaUMEHBIIETO 2JIEMEHTA.
6 3. pazbop
OnpeniesicHUe ONTHUMAIBHOTO PENICHUS 3a/1a4H
3 KOHKPETHBIX
METO/IOM ITOTEHINAJIOB. 9
cutyaruii (2 gaca)
7 4, Urposele  kpurepuu: Bampna, aszaptHOro
UTPOKa, I'ypBua, Jlamnaca-baiieca, 5 -
MHUHHMMaJIbHOTO prucka CaBuka
HUTOI'O 17 5

4.5. KoHTpo/1bHbIe MEPONPUSITHS . KYPCOBOIi MPOeKT (KypcoBasi paboTa), KOHTPOJIbHasI
padora, PI'P, pedepar
Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUATIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJIbBTATOB OCBOEHUSA JUCIHUIIJIMHbI

Komnemenuyuu Komnemenyuu

Kon-¢o OIIK IIK 2 Buo Ouenka

Ne, naumenosanue uacos Komn. t"P’ wac YUeOHbIX 3aHAMUTL pesynbmamos
> 2 4
pazoenos OuUCyUNnIUHb
1 2 3 4 5 6 7 8
1. Bujipl MaTeMaTHYECKOTO MOJICIUPOBAHUS 27 + + 2 13,5 JIk, I13, CPC DK3aMeH
00BeKTA.
2. 3amaun TMHEHHOTO MTPOTPaMMHUPOBAHMSL. 32 + + 2 16 JIk, 113, CPC DK3aMeH
3. TpaucnopTHas 3aj1ay4a. 33 + + 2 16,5 JIk, 113, CPC DK3aMeH
4. IrpoBble KPUTEPUH ONITHMHU3AIHH. 34 + + 2 17 JIk, I13, CPC DK3aMeH
6cezo uacoe 126 63 63 2 63
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6. HNEPEYEHb VYYEBHO-METOAMYECKOI'O OBECIHEYEHUS JJiA
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCS IO JUCHUIIJINHE
Yepupiii A.A. Teopuss u mpaktuka 3(PQPEKTHBHOTO MaTEMaTHYECKOTO MOJCIUpOBaHUsS: Yueol.
nocobue — Ilensa: [len3.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcu1%20cBo6oaH0r0%20mocryna/Yepuniii%20A.A.%20Teopua%?2
0n%20mpaxtura%203dbexrnBaoro%20maremarnyeckoro%20moaennposanns.%20Yy.mocobue.2

010.pdf

7. TIEPEYEHb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo Ikzemnaapoe | Qbecneuen-
No Haumenoeanue uzoanus 3aHsA-
[ HOCmb,
mus oubnuomexe, | (9x3./ uen.)
wm.
1 2 3 4 5
OcHoBHas1 IUTEpaTYpa
L Yepnbiit A.A. Teopus u mpaktuka >¢dextuHoro | JIk, I13 oP 1
MaTeMaTHYeCKOro MOJICIUpOBaHus: Yuel. mocodue —
[len3a: Ilens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcb1%20cB0001HOTO
%201octyna/Yepubiii%20A.A.%20Teopus%20u%2
Ompaktuka%?20>dbdexkruBHoro%20MareMaTHyecKoro
%20MoennpoBanus.%20Y4.mocoone.2010.pdf
2. Tpyco II.B. Bsemenne B maremaruueckoe | JIk, I13 SOP 1
MojenupoBanue: Yued. mocooue. — M.: Jloroc, 2007,
-440 c.

http://ecat.brstu.ru/catalog/Pecypcei%20cB0001HOTO
%20nocryna/Beenenne%208%20MmaremMarnueckoe%
20monenupoBanue.Yua.mocoone.2007.pdf

JlonoJIHMTeIbHAS JIUTEpaTypa

3. Mypamenko, M. . Maremarnueckue wetoasl | Jlk, I13 10 1
U MOJIeMpoBaHUe B pacuerax Ha OBM : yueOGHOe
nocobue s By3oB / JI. 1. Mypamenko. - Mockga :
MI'VJI, 2004 - Y.2. - 295 c.

4. AmmnaroB, 0. H. Maremaruueckoe moaenuposanue | Jlk, I13 110 1
MIPOM3BOJICTBEHHBIX MPOIIECCOB : yueOHOe mocobue /
IO.H. Anmmatos. - 2-e u3a., nepepad. u gon. - bpatck
: BpI'TVY, 2004. - 96 c.

8. MEPEYEHb PECYPCOB UH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMUOHHOM CETU «AHTEPHET» HEOBXOIUMBIX
A OCBOEHUA INCHUITJIMHBI

1.OnexkTpoHHbIit KaTanor 6ubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z21ID=.

2. DnextpoHHas 6ubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnexTpoHHO-OMOIMOTeYHast cucTeMa «Y HUBepcUTeTckas 6ubianorexka online»
http://biblioclub.ru .

4. DneKTpoHHO-O0MOIMoTeuHas cucrtema «M3marenbcTBO «JIaHb»

http://e.lanbook.com .

5. Undopmanuonnas cuctema "EnmHoe okHO goctymna K o6pa3oBaTebHBIM pecypcam"
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http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D1%83%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%94%2E%20%D0%94%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%BF%D0%B0%D1%82%D0%BE%D0%B2%2C%20%D0%AE%2E%20%D0%9D%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/

http://window.edu.ru .

6. Hayunas snektponnas oubiaunoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcurterckas uHpopmanuonnas cuctema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanbHas snekTpoHHas oubauorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJAUYECKUE YKA3AHUSI IS OBYYAIOIIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

9.1. Meroanuyeckue yKa3aHus 1Jis1 00y4aromMXcs M0 BbINOJHEHUIO MPAKTHYECKHUX padoT
IIpakTHueckoe 3auaTue Nel

IocTpoenne MmaTeMaTH4YeCcKOl MO/Ie/H.
3ausmue nposooumcs 6 uHmepakmusHou ghopme ¢ pazoopom Konkpemmuwix cumyayutl (1 4)

ﬂ CJIb 3aHATHA:

HpI/IO6peCTI/I HaBbIKH ITOCTPOCHUA MaTeMaTH4YeCKOM MOJCJIHN 3aaa4u.

3amaHue:
1. BeIOpaTh HEU3BECTHBIE BEJTMYMHBI 33/1a4H;

2. COCTaBUTb CHCTEMY OTPaHUYEHUH 3a/1auH;
3. COCTaBHUTH LENEBYIO (DYHKITUIO 3a/1a4H.

[1ops 10K BBINIOJHEHNUS:
COOTBETCTBYET IyHKTaM 1 — 3 3aiaHusl.

PopMa OTYETHOCTH:
OTUYET cHAETCS B IIEYaTHOM BUE. B 0TuéTe NOIKHBI IPUCYTCTBOBATH:
1. Homep BapuaHTa MHIMBHUYyaJIbHOTO 33aHUS;
2. llens paGoThI:
3. 3apanue;
4. TlosTanmHoe BBINOJIHEHHE BCEX 3aJaHUI BapuaHTa MHIUBUIYAIbHOTO 3aJaHuS;
5. 3axioueHue.

3aiaHus JUIS CaMOCTOSITENIbHOW PabOThI:
[IpenycMOTpeHbI MHAWBUIyaJIbHBIM 3a/laHuEM 00y4aroIerocs.

PeKOMeHJIaI_[I/II/I 1O BBIITOJHCHUIO 3a)1aHm71 1 NMOATOTOBKE K IMPAKTHYCCKOMY 3aHATHUIO
O3HaKOMUTBECSA C TCOPCTUYCCKUM MaTCpruajioM, MNPCACTABJICHHBIM B IICPBOM pa3aciic HaHHOﬁ
JUCIHMITIIMHBI.

OcHoBHasl TuTepaTypa

1. Yepnsiii A.A. Teopuss u npakTthka 3QGEKTHBHOIO MaTEMaTHYECKOTO MOJEIHpOBaHUsS: Yueo.
nocobue — Ilensa: [lens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob6oanoro%20mocryna/Yepuniii%20A.A.%20Teopusn %2
0n%?20npakTrka%203hdexTrnBHOr0%20MaTeMaTHueckoro%20moaenupoBanus.%20Y4.mocodue.2
010.pdf
2. Tpycos I1.B. Beenenne B MaTemaTudeckoe MojenupoBanue: Yue6. nocooue. — M.: Jloroc, 2007,
- 440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob60oan0or0%20mocryna/Beenenne%208%20maTemMaTuyec
k0e%20MmoenupoBanue. Yu.mocooue.2007.pdf

JlomoHUTETBHAS TUTEpATypa
1. Mypamenko, JI. JI. MaTemaTudeckue METOIbI U MOJEIMPOBaHNE B pacueTax Ha DBM : yueOHoe
noco6wue st By30oB / JI. JI. Myparmenko. - Mocksa : MI'YJI, 2004 - Y.2. - 295 c.
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http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D1%83%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%94%2E%20%D0%94%2E%2E

2. Ammaros, FO. H. Maremartnueckoe MOJCIMPOBAHUE MPOU3BOJICTBEHHBIX IMPOIIECCOB : Y4eOHOE
noco6wue / FO.H. Anmaros. - 2-e u3n., nepepad. u gori. - bparck : bpI'TY, 2004. - 96 c.

KOHTpOoILHBIE BOIPOCHI JIJISL CAMOIIPOBEPKH
1. BBII[CJ'II/ITe OCHOBHBIC 3Tallbl ITPpU IMTOCTPOCHUN MaTeMaTH4eCKOM MOJACIIH.

IIpakTnyeckoe 3anaTue Ne2
I'paduyecknii MeTo pelieHHs 3a1a4 JUHEHHOI0 NPOrpaMMHPOBAHUS.

ﬂ CJIb 3aHATHA:

pemuTh rpaduyecKuM METOOM 3aJ1auy JIMHEWHOTO MPOrpaMMHUPOBaHUS;

3amaHue:
1. 1o 3a1aHHBIM OIPAHUYCHHSIM CTPOUTCS MHOTOYTOJIbHAst 001aCTh Ha IJIOCKOCTH (X1;X2);

2. 1o ko3¢ dunreHTam mneneBor GyHKIIUU CTPOUTCS Touka N;

3. coenuHMB TOYKY N ¢ TOUKOW Havyana KoopauHar, ctpoutcst N-grad.;

4. MepHneHAUKYISIpHO BEKTOpy TpaaueHta N-grad depe3 TOUKY Hadajla KOOPAMHAT CTPOUTCS
uenesast yHkuus L..

5. mepememnias npsaMyoo 1eneBoil ¢GyHkuM L B HampaBieHUM BO3pacTaHUs MapauieIbHO CaMoit
ce0e JOCTUraeM TaKoro IOJIOKEHUS, KOT/Ia NaNbHeiIIee nepeMenieHue neaesoi Gpyakuuu L Benér
K [IOTepe OOMIMX TOYEK C 00JIACTHIO.

6. mocieHEee COMPUKOCHOBEHUE TMHHUU L ¢ 00J1aCThIO ONpeessieT ONTUMAIbHOE PEeIICHHIE 3aJauH.

[1ops 10K BBINIOJHEHNS:
CootBercTBYeT myHKTaM | — 6 3amanusl.

PopMa OTYETHOCTH:
Otuér cnaéres B me4aTHOM Buje. B 0Tuére HOKHBI IPUCYTCTBOBATH:!
1. Homep BapuaHTa MHIMBHYaTbHOTO 3a/1aHUS;
2. llens paGoTHI:
3. 3apanue;
4. TlosTanmHoe BBINOJIHEHHUE BCEX 3aJaHUI BapuaHTa UHIUBUIYAIbHOTO 3aJaHuS;
5. 3axioueHue.

3ajaHus JUIS CaMOCTOSITENIbHON PabOThI:
[IpenycMOTpeHbI MHAWBUIYaJIbHBIM 3a/laHuEM 00y4aroIerocs.

PeKOMeHI[aIII/II/I 1O BBIITOJHCHUIO 3a)1aH1/1171 1 NMOATOTOBKE K MPAKTHYCCKOMY 3aHATHUIO
O3HaKOMUTBCS C TCOPCTUYCCKUM MAaTCpHaJIOM, MPCACTABJICHHBIM BO BTOPOM pa3aciic Z[aHHOP’I
JUCIHMITIIMHBI.

OcHoBHasl TuTEpaTypa
1. Yepnsiii A.A. Teopust u npakTthka 3QGEKTHBHOIO MaTEeMaTHYECKOTO MOJEIHpOBaHus: Yueo.
nocobue — Ilensa: [lens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcbi%20cBo60oau0r0%20m0ctyna/Yepunnit%20A.A.%20Teopus %2
0u%?20mnpakTuka%?203dbdexruBHOr0%20MaremaTuueckoro%20moaeauponanns.%20Yy.mocodue.2

010.pdf
2. Tpycos I1.B. Beenenne B MaTematudeckoe MojenupoBanue: Yueo. nocooue. — M.: Jloroc, 2007,

-440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBo60oanoro%20mocryna/Beenenne%208%20maTemMaTuyec
k0e%20monenupoBanue. Yu.mocoone.2007.pdf

JlomonHUTEbHAS TUTEPATypa
1. Mypamenko, JI. JI. MaTemaTudeckue METOJIbI U MOJEITMPOBaHNE B pacueTax Ha DBM : yueOHoe
noco6wue st By30B / JI. JI. Mypamenko. - Mocksa : MI'YJI, 2004 - Y.2. - 295 c.
2. Ammaros, FO. H. Maremarnueckoe MOJCIMPOBAHUE MPOU3BOJICTBEHHBIX MPOIIECCOB : Y4eOHOE
noco6wue / FO.H. Anmaros. - 2-e u3n., nepepad. u goi. - bparck : bpI'TY, 2004. - 96 c.
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KOHTDOHBHLIC BOIIPOCHI AJ1d CAMOIIPOBEPKU
1. [Tepeuncnure mosTanHo rpaduyecKoe PEIICHUE 3a1a91 JUHEHHOTO TPOTrPaMMHUPOBAHUS.

IIpakTHyeckoe 3anaTue Ne3
CuMILIEKCHBI MeTO/] pellieHHs 32124 JUHEHHOro NMporpaMMIpPOBaHUSI.
3anamue nposooumcsi 8 UHMEPAKMusHoU opme ¢ pazoopom KOHKpemuvix cumyayuti (2 1)

! !CJ'IB 3aHATHUA:

pelInTh CUMIIJICKCHBIM METOJIOM 3a/1avy JIMHEMHOT O IIporpaMMHUpPOBAHUAA,

3amanue:
1. IpUBECTH CHCTEMY OTPaHMYCHUI K BUY, KOTJIa BCE 3HAKU B OTPAHMYCHUSAX OJMHAKOBBHI.

2. 3amucarh 3aja4dy JMHEHHOr0 IPOrPaMMHUPOBAHKS B KAHOHHUYECKOU (hopMe.

3. ompenenuTh Jr00Oe 0Oa3sMCHOE pelIeHHe, Hauboiee MPOCTOe pEIIeHUE: KOra OCHOBHBIC
MNEPEMCHHBIC ABJIAIOTCSA CBO6OI[HI)IMI/I un = 0, a JONOJIHUTCIIBHBIC TCPCMCHHBIC SABJIAIOTCA
0a3KMCHBIMH U paBHBI MpaBbiM yacTssm CJIV.

4. 10 oIpeIeTICHHOMY aJITOPUTMY IIPOBEPHUTH SIBJISICTCS JTH 0A3UCHOE PEIICHUE OTIOPHBIM.

5. ecnu He SABJISIETCS OMIOPHBIM, TO U3 0a3uca BBIYEPKUBAIOT ONMPEICIEHHYIO IEPEMEHHYIO U BBOJISAT
B 0as3uc Ipyryro (CBOOOIHYIO).

6. MOCJIeI0BATEIbHOM 3aMEHOM HANTH OMOPHOE PEIICHHE.

7. IPOBEPUTH OIIOPHOE PELICHHUE HA ONITUMAJILHOCTD 10 OIIPENEIEHHOMY AJITOPUTMY.

8. ecitu peleHue He ONTHMAILHOE OISITh IIPOBECTH 3aMEHY MEPEMEHHBIX: Oa3MCHBIC HAa CBOOOIHBIE.
9. B pe3ysIbTaTe MHOTOKPATHOTO MOBTOPEHHS OyJEeT MOJYyYCHO JIMOO ONTHUMAIBHOE PELICHHUE, JIN0O
POTHBOPEYMBOCTD OTPAHHUYCHHUAM, JTNOO HE OTPAaHUYCHHOCTD IENICBON (PYHKIIHH.

I1OpsA10K BBINOJHEHUSA:
CootBercTByeT myHKTaM 1 — 9 3amanus.

dopma OTUYETHOCTH:
OTuét cnaércs B meyaTHOM BUjie. B 0TU€Te NOIKHBI TPUCYTCTBOBATD:
1. Howmep BapuaHTa WHIUBUIYATBHOTO 3a1aHUS;

2. llenb paboThI:

3. 3apauwue;

4. TlosTamHoe BBIMOJHEHNUE BCEX 3aIaHUH BapuaHTa WHAWBUIYAILHOTO 33 JaHHUS;
5. 3akiroucHUe.

3aauus U1 CaMOCTOATENBHOM Pa0OTHI:
[TpenycMOTpeHbl HHAUBHUIYabHBIM 33/IaHHEM 00Yy4aroIIerocs.

PexoMenmanumy mo BEIDOIHEHUIO 33JaHUI M TOATOTOBKE K MPAKTHUECKOMY 3aHITHIO
O3HaKOMUTBCA C TEOPETHYECKUM MaTepuajioM, MPEACTaBICHHBIM BO BTOPOM pasieiie JaHHOU
JUCILIUILINHEL.

OcHOBHas uTeparypa

1. Yepnsiii A.A. Teopus u npakTtrka 3QGEKTUBHOTO MAaTEMAaTHUYECKOTO MOJIEIHpPOBaHUs: Yueo.

nocobue — [lensa: [len3.roc.yn-t, 2010. — 419 c.

http://ecat.brstu.ru/catalog/Pecypcb1%20cB060aH0r0%20m0cryna/Yepuniit%20A.A.%20T eoprs %2

0n%20npakTnka%203dbexrnBHOr0%20Maremarrnyeckoro%20moaennpobanns.%20Yuy.mocodue.2

010.pdf

2. Tpycos I1.B. Benenne B MaTemaTndeckoe MozenupoBanue: Yueo. mocooue. — M.: Jloroc, 2007,

- 440 c.

http://ecat.brstu.ru/catalog/Pecypcbr%20cBo00oaa0r0%201ocryna/Beenenne%208%20MaTeMaTryec

k0e%20monaenupoBanue. Yu.mocooue.2007.pdf

JlomomHUTEIBHAS JTUTEPATYPA

1. Mypamenko, /1. JI. MaremaTnueckie METOIbI U MOAETHPOBaHUE B pacueTax Ha OBM : yueOHoe
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http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Введение%20в%20математическое%20моделирование.Уч.пособие.2007.pdf
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nocobue st By3oB / JI. JI. Mypamenko. - Mocksa : MI'VJI, 2004 - Y.2. - 295 c.
2. Anmaros, FO. H. MaremaTudeckoe MOJIeIHMpPOBAHUE TPOU3BOJACTBEHHBIX IMPOIIECCOB : yueOHOE
nocobue / FO.H. Anmaros. - 2-e u3f., nepepad. u mom. - bparck : bpI'TY, 2004. - 96 c.

KoHTpoIbHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH
1. JaiTe KpaTKOC OIMMUCAHUEC MMOUCKA OIMOPHOI'O pCUHICHUA CUMITIJICKCHBIM MCTOAOM.
2. z[aﬁTe KpaTKO€ OIMKMCAaHUEC ITOHUCKA OINITUMAJIbHOT'O PCIICHUA CUMIIJICKCHBIM METOIOM.

IIpakTHuyeckoe 3ausiTue No4
OmnpeneieHue OMOPHOTO pellieHNs] 321a4H METOI0M CeBePo-3aMaJHOro yrJja.

ﬂ CJIb 3aHATHA:

OIIpECACIINTE OIIOPHOC PCIUICHUEC TpaHCHOpTHOﬁ 3aga4u METOJ0OM CEBEPO-3allaJHOro yria.

3amaHue:
1. coctaBuTh MaTpHUILy IIJIAHUPOBAHUS IEPEBO3OK;

2. HaWTH OIIOPHOC PCHICHHUC TpaHCHOpTHOﬁ 3aJa4u METOA0M CE€BEPO-3allaTHOIO YTIJIa,
3. paccuuTaTb CTOMMOCTD BCEI'oO IJIaHa IIECPEBO30K.

ITopsiioK BBIIOJIHEHUS:
CootBerctByeT 3Tanam 1 — 3 3agaHusl.

PopMa OTYETHOCTH:
Otuér cnaéres B me4aTHoOM Buje. B oTuére N0KHBI IPUCYTCTBOBATD:
1. Homep BapuaHTa MHIMBHUYaJIbHOIO 33aHUA;
2. llens paGoThI:
3. 3apanue;
4. TlosTamHoe BBINOJIHEHHUE BCEX 3aJaHUN BapuaHTa UHIUBUIYAIbHOTO 3aJaHu,;
5. 3axioueHue.

3aiaHud JUIS CaMOCTOSITENIbHOW PabOThI:
[TpenycMOTpeHbI MHAWBUIYaJIbHBIM 3a/laHuEM 00y4aroIerocs.

PeKOMeHI[aIII/II/I 1O BBIITOJHCHUIO 3a)1aH1/1171 1 NMOATOTOBKE K MPAKTHYCCKOMY 3aHATHUIO
O3HaKOMHUTBECS C TCOPCTUUCCKUM MATCpUAJIOM, MPECACTABIICHHBIM B TPETHEM pPa3acCiic Z[aHHOP’I
JUCIHHMITIIMHBI.

OcHoBHast TuTEpaTypa

1. Yepnsiii A.A. Teopuss u npakThka 3¢(HEKTUBHOIO MaTEMaTHYECKOrO0 MOJEIUpPOBaHUs: Yueo.
nocobue — Ilensa: [lens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob6oanoro%20mocryna/Yepuniii%20A.A.%20Teopusn %2
0n%?20npakTrka%?203thdexTuBHOr0%20MaTemMaTnueckoro%20moaenupoBanus.%20Yq.mocobue.2
010.pdf
2. Tpycos I1.B. Beenenne B MaTematudeckoe MozenupoBanue: ¥Y4ed. mocobue. — M.: Jloroc, 2007,
- 440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob60oaH0r0%2010cTyna/Beenenne%208%20MaTemaTiaec
k0e%20MmoenupoBanue. Yu.mocooue.2007.pdf

JlomonHUTEbHAS TUTEPATYpa
1. Mypamenko, JI. JI. MaTemaTudeckrue METOIbI U MOJEIMPOBaHNE B pacueTax Ha DBM : yueOHoe
noco6ue st By30B / JI. JI. Myparmienko. - Mocksa : MI'YJI, 2004 - Y.2. - 295 c.
2. Anmmaros, FO. H. MaremaTudeckoe MOJIeIMPOBaHUE TPOU3BOCTBEHHBIX IPOIECCOB : yueOHOE
nocob6ue / FO.H. Anmaros. - 2-e u3n., nepepad. u goi. - bparck : bpI'TY, 2004. - 96 c.

KOHTDOHBHLIC BOIIPOCHI 1J1d CAMOIIPOBEPKU
1. maiiTe KpaTKOe OMKMCAaHUE TIOMCKA OIMOPHOTO PEIICHHs TPAHCIIOPTHOM 3aJa4ll METOJIOM CEBEpo-
3arajHoro yria.
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IIpakTHdyeckoe 3ausiTue NoS
OmnpeneieHue OMOPHOTO pellieHUs] 3a1a4H MEeTOI0M HAMEHbIIIEro 3JiIeMeHTa.

ﬂ CJIb 3aHATHA:

OIPECACIINTE OIIOPHOC PCIUICHUEC TpaHCHOpTHOﬁ 3aJa4d ME€TOJ0M HAaMMCHBIICIO 2JICMCHTA.

3amaHue:
1. coctaBuTh MaTpHUILy IIJIAHUPOBAHUS IEPEBO3OK;

2. HalTH OIIOPHOE PECIICHUC TpaHCHOpTHOﬁ 3aJa4Yu METOAO0M HAaMMCHBUICTO DJIEMEHTA,
3. paccunuTaTtb CTOUMOCTD BCCIO IJIaHa IEPCBO30K.

ITopsioK BBIIOJIHEHUS:
CootBercTByeT 3Tanam 1 — 3 3a1anus.

Popma OTYETHOCTH:
Otuér cpaéres B me4aTHOM Buje. B oTuére N0KHBI IPUCYTCTBOBATD:
1. Homep BapuaHTa MHIMBHUYyaJIbHOIO 33aHUA;
2. llens paGoThI:
3. 3apanue;
4. TlosTanmHoe BBINOJIHEHHUE BCEX 3aJaHUN BapuaHTa UHIUBUIYAIbHOIO 3aJaHuS;
5. 3axioueHue.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:
[TpeycMOTpeHbI MHAWBUIyalIbHBIM 3a/laHiEM 00y4aroIerocs.

PGKOMGHILaHI/II/I 11O BBIITOJHCHHUIO 3a;1aH1/11"4 H ITOATOTOBKEC K ITPAKTHYCCKOMY 3aHATHIO
O3HaKOMHTBCSA C TCOPCTUYCCKUM MATCpUAJIOM, IIPCACTABIICHHBIM B TPCTbLCM Pa3JCic ,HaHHOI;'I
JUCIHHMITIIMHBI.

OcHoBHast TuTepaTypa

1. Yepnsiii A.A. Teopuss u npakThka 3Q¢GEeKTHBHOIO MaTEMaTHYECKOIO MOJEIUpOBaHuUs: Yueo.
nocobue — Ilensa: [lens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob6oanoro%20mocryna/Yepuniit%20A.A.%20Teopus %2
0n%20npakTuka%203ddexTnBHOr0%20Maremarrnaeckoro%20monenpoBanns.%20Yd.mocodue.2
010.pdf
2. Tpycos I1.B. Benenue B MaTemaTudeckoe MoenupoBanue: Yueb. nocobue. — M.: Jloroc, 2007,
- 440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob6oar0r0%20moctyna/Beenenne%208%20MaremMarudec
k0e%20MmoenupoBanue. Yu.mocooue.2007.pdf

JlomonHuTEbHAS TUTEPATYpa
1. Mypamenko, JI. JI. MaTemaTudeckrue METOIbI U MOJIETMPOBaHNE B pacueTax Ha DBM : yueOHoe
nocob6ue st By30B / JI. JI. Mypamienko. - Mocksa : MI'YJI, 2004 - Y.2. - 295 c.
2. Anmmaros, FO. H. MaremaTudeckoe MOJIeIMPOBaHUE TPONU3BOJCTBEHHBIX IPOIECCOB : yueOHOE
noco6ue / FO.H. Anmaros. - 2-e u3n., nepepad. u goi. - bparck : bpI'TY, 2004. - 96 c.

KoHTpoJibHBIE BOOPOCHI /J1s1 CAaMOIIPOBEPKHU
1. nmaiiTe KpaTKoe OINHMCAHHWE IIOMCKAa OMOPHOTO PEIICHUS TPAHCIOPTHOM 3aJadyd METOJIOM
HaWMEHBIIIETO 3JIEMEHTA.

IIpakTuHyeckoe 3ansiTue Ne6
OnpeneieHue ONTHMAILHOTO PellIeHUs] TPAHCIIOPTHOM 3a/1a4l METO0M MOTEHI[HAJIOB.
3ausamue nposodumcs 6 uHmMmepakmusHou ghopme ¢ pazbopom KOHKpemmuvix cumyayutl (2 4)

ﬂ CJ1b 3aHATHUA.

HAUTH ONTHMAaJIbHOE pPEICHUC 3a1a4Y METOAOM IMOTCHI[UAJIOB.
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3amaHue:
1. Ka)KI[OMy HOCTaBI_]_[I/IKy )41 HOTp€6I/ITeJHO CTaBUTCA B COOTBCTCTBHUU HepeMeHHa}I, Ha3bIBacMasi

noteHmanoM. (Ui - a1 mocTaBmka, Vj - 11 moTpeouTerns).

2. JUIs KaKJOW 3allOJIHEHHOM KieTKH (TIe umeercs X) cocTaBuTh ypaBHeHue Buaa Cij=Ui+Vj. U3
9TOM CHUCTEMBI ONIPEACIUTh 3HaUeHHs nepeMeHHbIX Ui u Vj.

3. UCHOJB3ys TMOJIyYECHHBIC 3HAYEHUS MEPEMEHHBIX JJISI MYCTBHIX KJIETOK, ONPEICIIUTh BEIUYHHY
ncesaocroumoctr: Zij=Ui+Vj

4. nns 9THX MYCTHIX KJIETOK BBIYMCIHUTH BEIUYMHY O, KaK Pa3HOCTh MEXJYy HCXOJHONW CTOMMOCTBIO
u Haligennoi. dij = Cij — Zij

5. ecimu cpean nmoiydeHHbIX Oif (81 < 0) HET OTpUIIATEIBHBIX, TO MOJYYCHO ONTUMAILHOE PEIICHNUE,
npu 3ToM L—>min

6. WHaue, Cpeid IMOJYYCHHBIX OTPHUIATENbHBIX O1j BBIOMpACTCS HauMOOJbIIEe MO MOIYIIO H
COOTBETCTBYIOIIAs MTyCTast KJIETKA IPUHUMAETCS 32 BEPILUHY LIHUKIIA.

[k - OpSAMOYTOJIBHBIM MHOTOYTOJIBHUK, OJHA M3 BEpIIMH KOTOPOrO HAXOIUTCS B BBHIOpAHHOMH
HE3alONIHEHHON Kietke, rue |8ij| mMMeer MakcHManbHOE 3HAYCHHE CPEIHM  OCTAIBHBIX
OTPULATENBHBIX O, OCTaJIbHbIC BEPIINHBI HAXOATCS B 3aMIOJHEHHBIX KIETKaX.

T.0. UK MOXKET OBITH 4-X, 6-TH, 8-MH YTOJIbHUKOM.

7. BEpIIMHBI TUKIIA MAPKUPYIOTCS TOCTIEA0BATENbHO YepeyIOIUMUCS 3HaKamMu "+" u
C MCXOJTHOM BeNMUYMHBI (T€ O - OTpULaTenbHas). B mcxoqHOW BepIIMHe CTaBUM 3HaK "+".

8. HATH MUHUMAJBHBI 00BbEM IMEpPeBO3UMOro rpy3a Xij cpead OTPULATEIBHBIX BEITUYMH. JTa
BEJIMUMHY TIpy3a CIHCaTh CO BCEX OTPHUIATENBHBIX BEPIIMH U JO0aBUTh K IMOJIOKHUTEIHHBIM
BEPIIMHAM, TIPH 3TOM COCTaB KJIETOK H3MEHSETCSI.

9. U HOBOTO COCTaBa KJIETOK MOBTOPSIFOTCS AT MOUCKA ONTUMAIBLHOTO perienus (.. 1-8).

10. juist mosydeHHOro onTuManbHOro pemienus (6; >0) paccumthiBaroT L - cTOMMOCTH BCEro

n_n

, HAYMHas

I1IJ1aHa.

[TopsAI0K BBIMOTHEHHUS:
CootBerctByet dTanam 1 — 10 3amanus.

PopMa OTYETHOCTH:
Otuér cnaéres B me4aTHOM Buje. B 0Tuére N0oMKHBI IPUCYTCTBOBATD:
1. Homep BapuaHTa MHIMBHUYyaJIbHOTO 33 aHUS;
2. llens paGoTHI:
3. 3apanwue;
4. TlosTamHoe BBINOJIHEHHUE BCEX 3aJaHUN BapuaHTa UHIUBUIYAIbHOTO 3aJaHuS,
5. 3axioueHue.

3aaHus A CaMOCTOSTENILHON paboThI:
[IpenycMOTpeHbI HHIMBUAYATHHBIM 3aJaHUEM 00YJaroIerocs..

PeKOMeHJIaI_[I/II/I 1O BBINTOJHCHHUIO SallaHI/Iﬁ W MMOATOTOBKEC K ITPAKTHYCCKOMY 3aHATHIO
O3HaKOMHUTECS C TCOPCTUUICCKUM MATCpUaJIOM, MPCACTABIICHHBIM B TPETHEM Pa3aciic I[aHHOI>'I
JUCIHMITIIMHBI.

OcHoBHasl TuTEpaTypa
1. Yepnsiii A.A. Teopust u npakTthka 3QGEKTHBHOIO MaTEeMaTHYECKOTO MOJEIHpOBaHUs: YueO.
nocobue — Ilensa: [lens.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcb1%20cB0o060aH0r0%20m0ctyna/Yepubiii%20A.A.%20Teopua%?2
0n%20mpaxtrka%203dbexTnBHoro%20Mmaremarnyeckoro%20moaennposanns.%20Yy.mocobue.2
010.pdf
2. Tpycos I1.B. Beenenne B MaTematudeckoe MojenupoBanue: Yueo. nocooue. — M.: Jloroc, 2007,
- 440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBo6oan0or0%20moctyna/Beenenne%208%20maremaTuyec
k0e%20moaenupoBanue. Yu.nocooue.2007.pdf

23


http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Черный%20А.А.%20Теория%20и%20практика%20эффективного%20математического%20моделирования.%20Уч.пособие.2010.pdf
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JlononHuTeNbHAS TUTEPATypa
1. Mypamenko, /1. JI. MaremaTnueckie METOIbI U MOAETHPOBaHKE B pacueTax Ha OBM : yueOHoe
nocobue st By3oB / JI. JI. Mypamenko. - Mocksa : MI'VJI, 2004 - Y.2. - 295 c.
2. Ammaros, }0. H. Marematndyeckoe MOAECTHUPOBaHHE MPOU3BOJICTBEHHBIX MPOIIECCOB @ yueOHOE
nocobue / FO.H. Anmaros. - 2-¢ u3f., nepepad. u jgom. - bparck : bpI'TY, 2004. - 96 c.

KoHTpoJIbHbIE BOIPOCHI /1151 CaMONIPOBEPKU
1. naiite KpaTKo€ ONMCAHUE ITOMCKA ONTUMAIBHOIO PELIEHUS TPAHCIIOPTHON 3a]1auH.

IIpakTHyeckoe 3anAaTHE N7
HUrposrbie kpurepun: Baabaa, a3apTHoro urpoka, 'ypsuna, Jlanmnaca-baiieca, CaBuxa.

Lens 3ausaTus:
no kpurepusiMm Banbpa, azaptHoro urpoka, ['ypsuna, Jlammaca-baiieca, CaBumpka onpeneiuTs,
KaKOW TUI CTaHLUU HEOOXOAMMO OCTPOUTH HA MECTHOCTH.

3amaHue:
1. cocTaBUTH MJIATEKHYIO MATPHILY;

2. Ha OCHOBaHWM IUIATE)KHOW MaTpHile 1O KpuTepusM Banbaa, azaptHoro urpoka, ['ypBuia,
Jlarumaca-baiieca, CoaBwmka oOmnpeAeanuTh, KaKOW THI CTAaHOUA HEOOXOIUMO IOCTPOUTH Ha
MECTHOCTH;

3. paccuuTaTh SKOHOMUYECKUH 3(PPEKT OT CTPOUTENHCTBA.

[TopsimoK BBIMOJIHEHUS:

CootBerctByeT 3Tanam 1 — 3 3agaHusl.

dopma OTYETHOCTH:

OTtuét cnaércs B ne4aTHOM BHJIEe. B 0TU€Te NOMKHBI TIPUCYTCTBOBATD:

Howmep BapuanTa HHIMBUIYAIBHOTO 3a1aHUS;

[enb paboThI:

3anmanue;

[TosTanHO€E BBINMOIHEHUE BCEX 3aJaHUN BapUaHTa MHIUBUIYAJIbHOTO 3aJaHus;
3aKIrodcHue.

arONE

3amanus 111 CaMOCTOSITEIbHOU PabOTHI:
[IpenycMOTpeHbI HHAUBHUIYabHBIM 3a/IaHHEM 00Yy4aroIIerocs.

PexoMeH1aluy 10 BEITOJHEHHUIO 3aJaHUM U MOATOTOBKE K MPAKTHISCKOMY 3aHIATHIO
O3HAaKOMUTECS C TCOPCTUYCCKUM MaTCpuaioM, MPCACTABJICHHBIM B YCTBECPTOM pas3aciic I[aHHOfI
JUCHUITIINHBI.

OcHOBHas uTeparypa

1. Yepnsiii A.A. Teopus u npakTtrka 3PGEKTUBHOTO MAaTEMAaTHUYECKOTO MOJIEIHpPOBaHUS: Yueo.
nocobue — [lensa: [len3s.roc.yn-t, 2010. — 419 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob60oan0r0%20moctyna/Yepuniit%20A.A.%20Teopusn%?2
0n%20mnpakTika%203dbdexTnBHOr0%20Maremarnaeckoro%20monenupoBanus.%20Yd.mocodue.2
010.pdf
2. Tpycos I1.B. Benenne B MaTemaTndeckoe MozenupoBanue: Yueo. mocooue. — M.: Jloroc, 2007,
- 440 c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBob6oanoro%20mocryna/Beenenne%208%20MaremMarnyec
koe%20MoenupoBanue. Yu.mocooue.2007.pdf

JlononHuTEebHAS IUTEPATYypa
1. Mypamienko, /1. JI. MaremaTnueckue MeTO/bl U MOAETHpPOBaHKE B pacueTax Ha OBM : yueOHoe
nocobue st By3oB / JI. JI. Mypamenko. - Mocksa : MI'VJI, 2004 - Y.2. - 295 c.
2. Ammaros, }0. H. Marematudeckoe MOAETHpPOBaHUE MPOM3BOJICTBEHHBIX MPOIIECCOB @ yueOHOE
nocobue / FO.H. Anmaros. - 2-e u3f., nepepad. u gom. - bparck : bpI'TY, 2004. - 96 c.
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KoHTponbHbBIE BONIPOCH! 711 CAMOIIPOBEPKU
1. nmaiite xpaTkoe omucaHue KpurepueB Banbaa, azaptHoro urpoka, I'ypsuma, Jlamaca-baiieca,
CoaBumKa

10. IEPEYEHb MHO®OPMAIIMOHHBIX TEXHOJIOTI' U1, HCIIOJIb3YEMBIX ITPU
OCYHECTBJEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 110 JUCHUITVIMHE

— OC Windows 7 Professional
— Microsoft Office 2007 Russian Academic OPEN No Level
— AHTHBHpYCHOE ITporpamMmmHoe obOecrnieueHue Kaspersky Security

11. OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haunenosanue Ilepeuensy ocrnoenozo obopyoosanus Ne JIk, 113
3anamus ayoumopuu
1 2 3 4
JIk Hucnneitnas aynutopus NurepaktuBHas qocka SMART JIx 1-8
Board 6801, npoekrop Casio XJ-
UT310WN;
17-T1K: CPU 5000/RAM 2Gb/HDD;
Monutop TFT 19 LG1953S-SF;
I13 Jucnnennas aynuropus WNurepaxktuBHas nocka SMART 113 1-7
Board 6801, nmpoektop Casio XJ-
UT310WN;
17-TIK: CPU 5000/RAM 2Gb/HDD;
MonuTop TFT 19 LG1953S-SF,;
CP 433 - -
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Ipunoxenne 1

®OH/I OHEHOYHBIX CPEJCTB JUJI1 HIPOBEJJEHHW A
[TPOMEXYTOUHOU ATTECTALIMU OBYUAIOIINXCA 1O JUCHUIIIINHE

1. Onucanue GoHIA OIICHOYHBIX CPEICTB (TIACTIOPT)

Ne

DjieMeHT dOC
KOMIIEeTe Paznen Tema
KOMIIeTeHUUH
HI[UU
OI1IK-2 CIIOCOOHOCTD 1. Buns! 1.1 OcHOBHEBIE IOIOXKEHUS U DK3aMeHarl.
JIEMOHCTPHUPOBATH MaTEeMaTHYECKOTO OTIpEICTICHHS. owmer
0a30BbIe 3HAHS B MOJICTTHPOBAHHS Knaccudukamnms sunos
obnacTtu 00BeKTa. MOJICIUPOBAHHUS.
€CTECTBCHHOHAYYHBIX 1.2 TocTpoeuue
JUCTIVTLITNH, MaTeMaTHIECKON MOIEIIH.
TOTOBHOCTBIO 2. 3amaun auHernoro | 2.1 MareMmarnueckast DK3aMeHarl.
BEISIBJISTD MPOrpaMMUpPOBaHus. | (GopMyIHpOBKa 33134l owmet
€CTCCTBCHHOHAYYHYIO JTUHEHHOTO
CYIIHOCTB TIpo0JIeM, nporpamMupoBanus (JIIT).
BO3HHUKAIOIIUX B X0/ Kanonmndeckas dhopma
npodeccuoHaNbHOM 3anucu 3agauu JIII.
JESATENBHOCTH; 2.2 I'paduueckuii MmeTox
MIPUMEHSATH UX IS pelIeHus 3a7a4 JJMHEHHOTO
paspereHus IPOrpaMMHUPOBAHMSL.
OCHOBHBIE 3aKOHBI 2.3 CUMIUIEKCHBIN METOT
€CTeCTBO3HAHUS, pelIeHus 3a1a4 JMHEHHOTO
METO/IBI MIPOTPaMMHUPOBAHUSI.
MaTEeMaTU4YECKOI0 3. TpaHcniopTHas 3.1 OnpenencHue OIIOPHOTO DK3aMeHall. T
anajimsa u 3a7a4a peutenys 3aJa4u METOA0M
MOJICIIUPOBaHMA, CeBepOo-3amnagHoro yria.
TCOPETUHICCKOIO 1 3.2 OmnpeneneHue OOPHOTO
SKCIICPUMEHTAIIBHOT'O pellIeHus 3a/layd METOJIOM
HCCIIEIOBaHMs HaWMEHBIIIET'O IICMEHTA.
3.3 Omnpenenenwe
ONTUMAJIBHOT'O PEIICHUS
3aJ1a4l METOJIOM
ITOTEHIINAJIOB.
4. Urpossie 4.1 Kputepuii Banbna. Ok3aMeHarl.
KpUTEpPUHU 4.2 Kpurepwuii a3apTHOTO ouner
ONTHMU3AIINH. WTPOKA.
4.3 Kpurepuii I'ypBunia.
4.4 Kpurepuii CoBuxa.

[1K-4 CIIOCOOHOCTH K 1. Bugsr 1.1 OcHOBHBIE TOIOKEHUA U DK3aMeHaIr.
MTPOBEJICHHIO MaTEeMaTHYECKOTO OTIpE/ICTICHHS. owmer
AKCIIEPUMEHTOB I10 MOJICTTUPOBAHHS Knaccudukamnus Bumos
3aJIaHHOW METOIHKE, o0beKTa. MOJICTTUPOBAHMSI.
00paboTKe U aHAIIN3Y 1.2 TlocTpoenue
MOJTyYEHHBIX MaTeMaTHIECKON MOJICIH.
pe3yIbTaTOB C 2. 3agaum nuHelHOrO | 2.1 MaremaTuueckas DK3aMeHarl.
MIPUBIICYCHUEM NporpaMMHUpOBaHus. | GopMyaHpoOBKa 3a1auu omner
COOTBETCTBYIOIIIETO JTUHEHHOTO
MaTEeMaTHYECKOTO nporpammupoBanus (JIIT).
anmnapara Kanonuueckas hopma

3anucu 3anauu JIII.

2.2 I'paduueckuii MeTo
pelieHus 3aj1a4 JIMHEHHOTO
MIPOTPaMMUPOBAHHS.

2.3 CUMIUIEKCHBIN METOL
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pelieHus 3aj1a4 JIMHEHHOTO
NPOrpaMMHUPOBaHMUSL.

3amada

3. TpaucnopTHas

3.1 OnpenencHue OIIOPHOIO
pelIeHHs 33/1a91 METOIOM
CeBepo-3amagHoro yria.

3.2 Onpezaenenre ONOPHOTO
pelIeHHs 33/1a91 METOIOM

DK3aMeHarl.
omer

HAMMEHBIIIETO YJIEMEHTA.
3.3 Onpenencuue
ONITUMAJILHOTO PEIICHHUS
3371249l METOIOM
MOTEHIINATIOB.

4. Urpossie
KPHUTEPHH
ONITHMU3ALIUH.

4.1 Kputepuii Banpna.
4.2 Kpurepuii a3apTHOr0
UTpOKa.

4.3 Kputepuii ['ypBuna.
4.4 Kpurepuit CoBupKa.

OK3aMeHail.
omer

2. JK3aMeHAIlHOHHbIE BONPOCHI

Komnerenuuun
Ne IK3AMEHAINMOHHBIE Ne u HauMeHoOBaHHe
n/n BOITPOCHI pas3aena
Kon Onpenesienue
1 2 3 4 5
1. | OIK-2 1.1 OcHOBHBIE TIONOKEHUS U
1. Bugsl
onpenenenus. Knaccudukarus BuaoB
MOZICHPOBAHHS MaTeMaTHYECKOTO
CIIOCOOHOCTH . MOJICITUPOBAHUS
JIEMOHCTPUPOBATh 1.2 [Toctpoenne MaTEMaTHYECKOH | oGy exTa.
0a30BbIC 3HAHUS B MOJETH.
obnactu 2.1 MaremaTuueckas GopMyITHPOBKa
€CTECTBEHHOHAYYHBIX | 3a]a4d JJUHEHHOTO MPOrpPaMMHUPOBAHHUS
JTUCIUILITNH, (JIIT). Karnonmndeckas ¢opMa 3anucu
TOTOBHOCTBIO 3agaun JIII. 2. 3aj1auu JTMHEHHOTO
BBISIBIISITH 20T "
.2 I'paduueckuii MeTos penieHus 3ajad | MPOrpaMMHUPOBAHHS.
CCTCCTBCHHOHAYHHYIO | 1y yeliHOro MporpaMMHUpOBAHHSL.
CYIIHOCTB TIpO0JIEM, ”
BO3HUKAIOMIHX B XO/IE 2.3 CE/IMHJ'IﬁKCHLIPI METOJ PEIICHUS 3a1a4
npodeccHoHaNbHOi JUHEHHOTO TPOrPaMMHPOBAHHS.
eSITeTTLHOCTH;
A ’ 3.1 OnpexesneHre ONOPHOTO PELICHUS
MPUMEHSTh UX JUIS
3aJ]a4d METOJIOM CEBEPO-3aMajHOro yria.
paspelieHus: OCHOBHEIE
3aKOHBI
eCTECTBO3HAHNS, 3.2 OnpexeseHne ONOPHOTO PELICHUS 3. TpancniopTHas 3ama4ya
METOIBI 3a]]a91 METOJIOM HaWMEHBIIETO DIIEMEHTA.
MaTeMaTHYECKOTO
aHanM3a u 3.3 Ompenenenne ONITHMAJILHOTO
MOJICJIMPOBAHUS, peleHus 3a1a4i METOAO0M ITOTEHIIUAJIOB.
TEOPETHIECKOTO U
skcriepumenTanpHoro | 4.1 Kpurepuii Banbza.
HucClIeOBAHNA 4.2 Kpurtepuii a3apTHOrO UTPOKa. 4. UrpoBsie KpuTepuu
4.3 Kpurepuii ['ypsura. OUTHUMH3ALHH.
4.4 Kputepuii CaBuuka.
2. IIK-4 | criocobHOCTB K 1.1 OcHOBHBIE MONOKECHUS U 1B
. Buser
IIPOBCIICHUIO onpenenenns. Kimaccudukarus BugoB A
KCIIEPHMEHTOB 110 MOJICTHPOBaH. MaTeMaTHYECKOTO
3a/aHHOM METOIIIKE, 1.2 [TocTpoenue MaTeMaTU4YeCKOM e PO
00paboTKe U aHAIIU3Y ' P o0beKTa.
MOJIEJTH.
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MIOJIyYEHHBIX
PE3YyIBTATOB C
[IPUBJICUYCHUEM
COOTBETCTBYIOILIETO
MaTeMaTHYECKOT0
amnmapara

2.1 MaremaTuueckas GopMyIHPOBKa
3aJlayd JTUHEWHOTO MPOrPpaMMUPOBAHUS
(JIIT). Kanonwnyeckas hopma 3amucu
3amauu JIII.

2.2 I'paduueckuii METO pelieHus 3a1a4d
JUHEHHOTO POrPaMMHUPOBAHHS.

2.3 CUMILICKCHBIH METOJ PEIICHUS 3a1a4
JIUHEHHOTO TIPOrPaMMHUPOBAHHS.

2. 3aga4yu TMHEHHOTO
MPOrpaMMHUPOBAHUS.

3.1 OnpexesneHne ONOPHOTO PELICHUS
3a/1a4¥ METOJIOM CEBEPO-3aIIaHOro yria.

3.2 OmnpenescHue OMOPHOIO PEIICHHUS
3aJ1a4i METOJIOM HaWMEHBIIIETO DIICMEHTA.

3.3 Onpenenenue ONTUMAJIBHOTO
peLIeHusI 331a491 METOIOM TTOTEHIIHAIIOB.

3. TpauncnopTHas 3amadya

4.1 Kputepuii Banpja.

4.2 Kpurtepwuii a3apTHOTO UTPOKA.

4. UrpoBbie KpUTEpUU

4.3 Kpurepwii [ 'yppua. ONTHMH3ALHN.
4.4 Kpurepuii CoBuxa.
3. Onucanue noka3zarejeil 1 KpUTepUeB OLleHUBAHUS KOMIIETEHIIUH
IToka3zaresnu Ouenka Kpurepun

3HATE Bo  Bpems  orBeta  oOyuwaromuiics
(OIIK-2): JEMOHCTPUPYET TIIyOOKOe M  IPOYHOE
- BHJIBI MATEMATHYECKOTO YCBOEHHME IIPOIPaMMHOI0 MaTepuaia: 3HaeT
MO/IC/TUPOBAHHSE; BUAbl MaTEMAaTHYECKOTO MOJEIMPOBAHUA,
- METOJIBI PENIeHNs 33124 METOJBI  pEelIeHus  3aJad  JIMHEWMHOTO
JTUHEHHOTO IIpOrpaMMUpPOBaHUS, COBPEMEHHBIE
IIPpOrpaMMUPOBAHNS, TEOPETUYECKHE M  OKCIECPUMEHTAJILHBIE
(TIK-4): METOJIbI MaTeMaTUYECKOrO
- COBPEMEHHBIE TEOPETUUECKHE MOACIIUPOBaHUAA, yYMECT BBISABIIATD

1 SKCTICPUMEHTAJIBHBIC METO/IbI
MaTeMaTHYECKOTO
MOJICTTUPOBAHMSI.

Ymetb

(OIIK-2):

- - BBISBIISITh
€CTeCTBEHHOHAYYHYIO
CYIITHOCTE TIPO0IIEM,
BO3HUKAIOIUX B XOIC
MaTEeMaTHYECKOTO
MOJCIIUPOBAHUS OOBEKTOB.
(TIK-4):

- POBOJIUTH PKCIIEPUMEHTHI 110

pe3yNIbTaToB
COOTBETCTBYIOIIETO

MaTeMaTHu4ICCKOI'O
MOACIINPOBaHuA,

KOMITBIOTEPHBIMHA

€CTECTBEHHOHAYYHYIO CYLIHOCTBH IpoOIieMm,
BO3HUKAIOIIMX B XOJA€ MaTeMaTHYeCKOro
OTJIUYHO MOJICTUPOBAHUSI  OOBEKTOB, TPOBOAHTH
9KCIIEPUMEHTHl TI0 3a/IaHHOH METOJIHKE,
o0paboTKke W  aHaNU3y  IONyYEeHHBIX

arirapara, BJIagcCT METOdaMH
TCOPETUYCCKOTO n
OKCIICPUMCHTAIIBLHOTO

HaBBIKAMU CBOOOJHOTO OOpamieHus C

MOACIIMPOBAHUIO CUCTEM.

IIPUBJICYCHUEM
MaTEMATHYCCKOI'O

aHaJInu3a n

HUCCICAO0BaHMA,

IIPOrpaMMaMH 1o

3aJJaHHOW METO/InKe, 00paboTke
1 aHAJIN3Y IMMOJTYYCHHBIX
PE3yJIbTAaTOB C PUBIICUCHUEM
COOTBETCTBYIOILIETO
MaTeMaTHYEeCKOTo arapara.
Baapers

XOpouIo .
oOydaromuiicss ¢

OTJIMYHO.

OtBet COIEPKUT HETOYHOCTHU.
JlomoHUTENBHBIE BOIIPOCH TpeOyeTcs, HO

HUMHAU CIIPaBJISICTCA
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(OIIK-2):

- METOJIaMH MaTeMaTHUECKOTO OTBeTHJI TONBKO HA OJHMH BOIPOC, JIUOO
cmabo otBetmn Ha oOa Bompoca. Ha

aHalii3a U MOJEJIMPOBAHUS, Y/IOBJIETBOPHTEILHO p

TEOPETHYECKOTO 1 JIOTIONTHUTENILHBIE ~ BOMPOCHI  OTBEYAeT

SKCIEPUMEHTAILHOTO HEYBEPEHHO.

UCCIIEIOBAHUSI.

(TIK-4): Ha o6a Bompoca oOyd4aromuiicss oTBedaeT

- HaBBIKAMHU CBOOOIHOTO
oOpalIeHus ¢ KOMIIBIOTEPHBIMH HEY/10B/1CTBOPUTE/ILHO
IporpaMMamH I1o

MOJEJIMPOBAHUIO CHCTEM.

HeyOegutensHo. Ha  momonmHuWTENHHBIE
BOIIPOCHI MPETOAaBaTENsI TAaKKe HE MOXKET
OTBETUTD.

4. MeTtoauyeckne MAaTepUHAJIbl, ONpeaeJsdoNie MPOUeAyPbl OIEHUBAHUS 3HAHUM,
YMEHWIi, HABbIKOB M OMBITA 1eATEIbLHOCTH

Hucnunnuna «Matemartuueckoe mojenupoBanue Ha OBM» HampaBieHa Ha U3yYeHHE OCHOB
MaTe€MaTUYeCcKOro  MOJEIUPOBAaHMUS, IOCTPOEHUS  MATEMaTHYECKUX  MOJENEHW,  aHailu3a
TEOPETHUYECKUX U SKCIICPUMEHTAIBHBIX HUCCIIEIOBAHUN B cepe npodhecCuOHATBHOM NeATeTbHOCTH.

N3yuenue qucuumninunel «MaTeMaTuyeckoe MojaenupoBanue Ha OBM» npenycmaTtpuBaet:

- JIEKIUH;

- MPAKTUYECKUE 3AHITUS,

- CaMOCTOSITENIbHYIO paboTy 00yUaroluxcs;

- DK3aMEH.

B xome ocBoeHmss pazmena 1 «Buael MaTeMaTHYECKOTO MOCIHPOBAHHS OOBEKTa»
oOydaromuecss JOJDKHBI M3YyYUTh OCHOBHBIC TOJOXKEHUS M ONPEICICHHUS MaTeMaTHYeCKOIo
MojenupoBanuss Ha OBM, kmaccuukanwio BUAOB MOJCIHPOBAHUS, YMETh COCTaBUTh
MaTEeMaTUYECKY0 MOJENb 3aJa4H.

B xone ocBoenust pazzaena 2 «3agaqn JUHEHHOTO MPOTPAMMUPOBAHUSY 00YHArOITHUECS JOJIKHBI
YMETh HalTH OTOPHOE M ONTHUMAIIbHOE PEIICHUS IpaUueCKUM U CUMILIEKCHBIM METOaMH.

B xoxe ocBoenus pasnena 3 «TpancrmopTHas 3amada» oOydaroImuecs TOKHBI YMETh HaWTH
OINIOPHOE U ONTUMAJIBHOE PELIEHUS TPAHCIIOPTHOM 3a1a4H.

B xone ocBoenust 4 pasznena «UrpoBbie KpUTEPUU ONTUMH3AIUNY OOYUAIOIIUECS JOHKHBI C
MOMOIIBIO KJTACCHUECKUX KPUTEPUEB ONITUMHU3AIINY BHIOPATH HAMITYUIIIHI BapUAHT M3 BO3MOKHBIX.

B mporecce BBIMOMHEHUS TPAKTUYECKUX pa0OOT TMPOUCXOAUT 3aKpeIyieHue 3HaHUM,
dbopMUpOBaHNE YMEHUN U HABBIKOB MAaTEMaTHYECKOTO MOAECITUPOBAHUS.

PaGora c¢ snuTepaTypoil SBIAETCS BaXXHEHUITUM SJEMEHTOM B TIOJYyYEHUM 3HAHUM TIO
mucrurnae. [Ipexae Bcero, HEOOXOAMMO BOCIIONB30BAThCA CIIMCKOM PEKOMEHIYyeMOi Mo JaHHOH
JUCLHUIUIMHE JIATEPATypoil. J[OMOJHUTENbHBIE CBEACHUS MO HW3y4aeMbIM T€MaM MOKHO HAWTH B
nepuoauyeckoi neyatu u MHTepHere.

K sK3aMeHy JOIMyCKarOTCSl CTYAEHTHI, KOTOPBIC BBITIOJHIIA U OPOPMUIU BCE MPAKTUUECKHE
paboTHI.

OneHka 3HaHUM, YMEHUH, HABBIKOB OCYILECTBIIAETCS B IPOLIECCE MPOMEXYTOYHOM aTTecTalun
o0ydJaromuxcsi Mo IUCIUIUIMHE, KOTOpas OCYIIECTBISETCS B BUAE dK3aMmeHa. Jlis olleHuBaHUs
3HAHWW, YMEHUH, HABBIKOB HUCHONB3YIOTCI POC 1o IUCHUIUIMHE, COAEpKallui, BOMPOCHI K
DK3aMEHY.

[IpeaycMoTpeHO TIpOBENCHHE ayIUTOPHBIX 3aHATHN B MHTEPAKTHUBHON (DOpME B COUYETAHHH C
BHEAYIUTOPHOU pabOTOI.
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IMpunoxenne 2

AHHOTANMUA
padoueid mporpaMMbl TUCUMILIMHBI
MartemaTnueckoe moaeupoBanue Ha IBM

1. Heab u 3aaa4n TUCHUILIHHBI

Ilenpto  W3y4YeHHMs] ~ AUCHUIUIMHBL  sBAsieTcss  (opmupoBaHuMe y  oOydaroluxcs
npoeCCHOHATBHBIX KOMIIETCHIMH B 00JAaCTH MOCTPOSHHS MaTeMaTHYECKUX MoJeneil ¢

npuMmeHenuem JOBM.

33,,[[21‘-161‘/’[ HU3Yy4YCHUA  JUCHUIUIMHBI  ABJIACTCA  IIOCTPOCHHUEC MATCMATHYCCKUX MOI[GJIGI\/'I,
IMPUMEHCHUEC PA3JIMYHBIX MCTOAO0B PCHICHUA 3aaa4 JIMHEMHOTO MMporpaMMupOBaHus, TPAHCIIOPTHBIX

3az1a4, 3a/1a4 ONTUMHU3aLUK ¢ IpuMeHeHnem OBM.

2. CTpyKTypa IHCHUIIHHBI

2.1 PacmpenencHue TPyIOSEMKOCTH IO OTHCIBHBIM BHJAM YYCOHBIX 3aHITHHA, BKIIOYAS

CaMOCTOSITENIbHYIO padoTy:
1. Jlexkuwmii — 17 4gacos,
2. Ilpaktuyeckue paboThl — 17 yacos,
3. CamocrosiTenbHas paboTa crynenTta — 92 Jaca,
OO61mas TpyA0eMKOCTh AUCUUIUINHBL cocTaBisier 180 wacoB, 5 3a4eTHBIX €TUHUIL
2.2 OCHOBHBIC pa3/ieibl TUCIUILIUHBIL:

1. Bwuapl MaTeMaTHu4ecKoro MOJCITUPOBaHUS 00BEKTA
2. 3ajauu JIMHEHHOro NporpaMMHUpPOBAHUS

3. TpancnopTHas 3agada

4. WrpoBble KpUTEPUU ONTUMU3ALINY.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeyeHb KOMIeTeH M)

Hpouecc HU3YUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETEHIIUHN:

OIIK-2 - cmocoOHOCTH — JIGMOHCTPUPOBATH  0a3oBble  3HAHUS B 0O0OJACTH
€CTECTBEHHOHAYYHBIX  JUCHUIUIMH, TOTOBHOCTHIO  BBISBISATH €CTECTBEHHOHAYYHYIO
CYITHOCTH MPOOJIeM, BO3HUKAIOMIUX B X0JI¢ TPO(ECCHOHATBHON JIeATETbHOCTH; TPUMEHSTh
UX IS pa3pelieHuss OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, METOAbl MaTeMaTUYECKOTO

aHajin3a 1 MOACIINPOBAHUSA, TCOPETHUICCKOI'0 1 SKCIICPUMEHTAJIBHOI'O NCCIICAOBAHMA.

I1K-4 - crtocoOHOCTH K MMPOBCACHUIO SKCIICPUMCHTOB I10 3aJJaHHOH MCETOJUKCE, 06pa60TI<e )51
aHaJIn3y IMOJIYYCHHBIX PE3YIbTATOB C IPHUBJICYCHHUEM COOTBETCTBYIOIIETO

MaTCMaTUYCCKOroO alirapara.

4. BuJ NpOMe:KYTOYHOM aTTeCTAllMU: SK3aMEH.
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Hpunaoxenne 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIONINE JONOTHEHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEAYIOLINE U3MEHEHUS:

[TpoTokou 3acemanus xkadenpor No OT «__ » 20 r.,

(paspabomuux)

3aBenyrommii kadeapoit

(noonucs) (®.1.0.)
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®OH/ OIEHOYHBIX CPEJCTB JJISI TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH MO JUCHUILJIMHE

1. Onucanue (poH/Ia OLIEHOYHBIX CPeACTB (MACIoPT)

IIpunoxenue 4

Ne DJIeMeHT POC
KOMIIETEeH Paznen Tema
KOMIIeTeHIIM U
10707

OIIK-2 CIIOCOOHOCTH 1. Buast 1.1 OcHoBHble nonoxkeHuss | OtueTs! o [13
JEMOHCTPHPOBATh | MaTeMaTUYECKOTO U OTpeIeTICHHUSI.
0a30BbIC 3HAHUA B | MOJICJIMPOBAHUS Knaccudukanus Bunos
obmactu 00BeKTA. MOJICTHPOBAHUS.
€CTECTBEHHOHAYYH 1.2 TlocTpoenue
BIX TUCLUTUINH, MaTeMaTHYECKOH MOJCIIH.
TOTOBHOCTBIO 2. 3apauu nuHeitHOTO | 2.1 Matemarnyeckas Ortuerts! no 113
BBISIBIISITD MpOrpaMMHUpPOBaHus. | (popMynHpoBKa 3a1a4u
€CTECTBEHHOHAYYH JIMHEWUHOTO
VIO CYIITHOCTh nporpammupoBanus (JIIT).
mpooIeM, Kanonudeckas dhopma
BO3HHUKAIOIIUX B 3anucu 3amaun JIIT.
xoJe 2.2 T'paduueckuii MmeTox
npohecCHOHATBHOMN peuieHus 3a1a4 JMHEHHOT O
JEeSITeTbHOCTH; IpOTrpaMMHUPOBAHUSI.
MIPUMEHSTh UX JJIS 2.3 CUMIUIEKCHBII METO
pasperieHus pelIeHus 3a7a4 JJMHEHHOTO
OCHOBHBIE 3aKOHBI MIPOTPaMMHUPOBAHUSI.
€CTECTBO3HAHMS, 3. TpancnopTHas 3.1 Omnpenenenue Ortuerts! 1o 113
MCTOJBI 3ajaya OIOPHOT'O PEIICHUS 3a1aul
MaTeMaTHYeCKOTro METOZOM CEBEPO-
aHanm3a u 3aI1a/IHOTO YTIIa.
MOJEIUPOBAHUS, 3.2 Omnpenenenue
TEOPETUYECKOr0 U OTIOPHOTO PENICHUs 3a7a9n
IKCIEPUMEHTAITLHO METOJIOM HauMEHBIIIETO
T'O MCCIIEJIOBAHUS JIIEMEHTA.

I1K-4 CIIOCOOHOCTD K 3.3 Onpenexeriiie

MIPOBEICHUIO
JKCTIIEPUMEHTOB T10
3aIaHHOMI
METOIHKE,
00paboTke u
aHaIu3y
MOJTyYEHHBIX
pE3yNbTAaTOB C
MIPUBJICUCHUEM
COOTBETCTBYIOILIETO
MaTEeMaTH4YeCKOTO
amnmapara

ONITHMAIFHOTO PEIICHUS
3a1a4M METOIOM
MMOTEHIAAJIOB.

4. Urpossie
KpUTEpHUU
ONTUMM3ALINH.

4.1 Kpurepuii Banpaa.
4.2 Kpurepuit a3apTHOro
UTpOKa.

4.3 Kpurepwii [ 'ypeuma.
4.4 Kpurepmuii CaBumxa

Ortuets! o [13
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2. Onucanue nmokasaresieil U KpuTepreB OLEHMBAHUS KOMIIETEHIMI

IlokazaTenu Onenka Kpurepun

3HaTh Bo Bpemst 3amunThl MpakTHYECKUX
(OIIK-2): paboT 00yYarOIIUIACS OTBETHII Ha
BUJIBI MATEMATHYECKOTO MIOCTaBJICHHBIE TIPETIOIaBaTeIeM
MOJIETTHPOBAHHSL; METO/IBI PelICHUS BOITPOCHI, TIOKa3aB 3HAHUS: BU/IOB
3a7a4 JIMTHEHHOTO IMPOrPaAaMMHUPOBAHUS; MATCMATHHCCKOTO MOCIMPOBAHHA,

TIK-4); METOJIOB PEIICHHUS 3a]a4 TMHEHHOTO
( IPOTPaMMHUPOBAHHS, COBPEMEHHBIX
COBPCMCHHDIC TCOPCTHHCCKHIC 1 TEOPETHYECKUX M IKCTICPUMEHTAIBHBIX
JKCIIEpUMEHTAIbHBIE METO/IbI METOJIOB MATEMATHYECKOTO
MaTeMaTUYECKOr0 MOAEITUPOBAHHUS MOJICTHPOBAHNS, YMEET BbISBISATH
Ymern €CTECTBEHHOHAYYHYIO CYIHOCTh
(OIIK-2): npo0JieM, BOSHUKAIOIINX B X0O/1€
BBISBJIATH €CTECTBEHHOHAYUYHYIO 329TeHO MaTeMaTHYECKOTO MO/ICIIMPOBaHHS
CYLIHOCTB IIPOOIIEM, BO3HUKAIOIINX B 00BEKTOB, YMEET MPOBOJUTH
X0Jie MaTeMaTHYEeCKOI'0 SKCIICPHUMCHTEI IO 3aJTaHHONU MCTO/IUKCE,
MOJIE/POBAHHS 0GBEKTOB 00paboTKe 1 aHaTN3Y TOTYYEeHHBIX
(TTK-4): PE3yJIBTaTOB C MPUBIICUCHUEM

COOTBETCTBYIOILETO MaTEMaTHYECKOTO
IIPOBOJUTD IKCIIEPUMEHTHI 110
. anmnaparta, BIaJeeT MEeTOIaMU

3a/laHHOM MeTo/IMKe, 00paboTKe U MATEMATHICCKOrO AHANN3A 1
aHAJI3Y HOJIYICHHBIX PE3YIILTATOB C MOJIEIIMPOBAHUS, TEOPETUIECKOTO U
IIPUBJICYCHUEM COOTBETCTBYIOIETO IKCTIEPUMEHTAIBHOI'O HCCIICIOBAHMS,
MAaTEeMaTH4YCCKOIO aIapara HaBbIKAMHU CBOOOIHOTO OOpaIeHHS C
Baaners KOMITBIOTEPHBIMH IIPOTpaMMaMU T10
(OIIK-2): MOJICJIMPOBAHUIO CUCTEM., & TAKKE
METOJaMH MAaTEMATUUECKOT0 aHAJIN3a U OTYET I10 MPAKTUYECKOH paboTe He
MOJIEJIMPOBAHUS, TEOPETHYECKOIO U BBISbIBACT HAPCKAHWA.
AKCIEPUMEHTAIBHOTO UCCIIEIOBAHMSI. Bo Bpemst 3amuThl paboT CTYJCHT HEe
(TIK-4): CMOT JIaTh OTBETHI HA MTOCTABJICHHBIE
HaBBIKAMH CBOOOHOTO OOpAIIeHHS C HE3a4YTEHO MperoaaBaTeeM BOPOCH U/UIIA OTYET

KOMIIBIOTCPHBIMU IIPpOTrpaMMaMi I10
MOACIIMPOBAHUIO CUCTEM.

oo HpaKTH‘IGCKOﬁ pa60Te BBI3BIBACT
HapCKaHMus.
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (DelepalbHBIM  T'OCYAAPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICHIEro O0Opa3oBaHUs MO HampaBieHuio moarotoBku 13.03.01
Tennosneprerrka u TerotexHuka oT «01» oxTsaops 2015 r. Ne1081

s Haoopa 2014 roga: ydeOHbM muianHoM OI'BOY BO «bpl'Y» anisa 3a0uHo0il popMbl 00ydeHUs
ot 03.07.2018 r. Ne413;

s Haoopa 2015 roaa: yuyeOubiM mmanom ®@I'BOY BO «bpl'V» mis ounoit popmbl 00ydeHus ot
04.12.2015 r. Ne771, 3a0unoit popmbl 00yueHust ot 04.12.2015 r. Ne771;

st Haoopa 2016 ropa: ydeOubM mmanoM ®I'BOY BO «bpl'Y» mas ounoit hopmbr 0O0ydeHHs OT
06.06.2016 . Ne429 , 3a0unoii opmbl o0yueHus: ot 06.06.2016 1. Ned29 nns 3aounoit HopmbI
(yckopennoe ooyuenne) ot 06.06.2016 1. Ne429;

IIporpammy cocraBui:

T.B. Temrenesckas, ct. npenoaaBaTenb kadenpsr YTC

Pabouas mporpamma paccMOTpeHa ¥ yTBEpKIeHa Ha 3aceqanuu kapeapsl YTC

OT « » 2018 r., mpoTokos Ne

3aBenyrommii kageapoit YTC Urnarses 1.B.
COT'JIACOBAHO:

3aBeyronuii Beimyckaromei kadgeapoi [1TD ODensieB AA.
Hupextop OuOIMOTEKH Cotnuk T.®D.

Pabouas mporpamma ogo0peHa MeToIn4eckoil koMuccuei gakynprera JuA

0T « » 2018 r., mpotokon Ne

[Ipencenarens MeToanueckoit komuccuu ¢pakynprera Y TC VabsnoB Al
COT'JTACOBAHO:

HavanbHuk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Peructpanmonssiit Ne
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