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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 ogo0peHa s peanmsaiuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapel [IpukiagaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. H3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM rojy Ha 3acefnanuu kadeapsl [IpukinanHoil MaTeMaTHKU U HH)OPMATUKH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouast nporpamMma rnepecMoTpeHa, 00CyKeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiagHol MaTeMAaTHKU U HHOOPMATHKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

Pabouas nporpamMma rnepecMoTpeHa, o0CcykaeHa u ogoopena mis peanusaruu B 2030 - 2031
yueOHOM rojy Ha 3acenanuu kadeapel [IpukiaaHoil MaTeMaTUKU U UHGOPMATUKH

[Iporokom ot 20 1. Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LensiMu OCBOCHHSI TUCITUTUIMHEI « MaTeMaTHUeCKOe MOJICIIMPOBAHUEY SIBIISIFOTCSI:
OBJIAJICHHE CTYICHTaMU HEOOXOAMMBIM YPOBHEM 00IIETPO(heCcCHOHATBHBIX KOMIETCHIIHIM,
Ipearnoiararomx (OpMUPOBAHNE YMEHUN U HABBIKOB OTMCAHUS U U3YYCHUS PeaTbHBIX
(bu3nUecKrx, OMOIIOTUICCKUX, TEXHUYECKUX U MTPOYNX CUCTEM C TTIOMOIIBIO UX
MaTEeMaTHYECKUX MOJIENICH Ha OCHOBE CIICIIHATLHBIX MATEMAaTHIECKUX METOJIOB U
QIITOPUTMOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuunnmna MatemMatnieckoe MOJICIMPOBAHNE BXOIUT B 00SI3aTEIIBHYIO YaCTh
y4e0HOro IIaHa 00pa3oBaTEIbHON MPOTPAMMBI.

Jis M3yueHust JUCUUIUTMHBI HE0OX0AMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe U3YUYEHUS TUCLMILINH/ IPAKTUK:

MaremaTnyeckue OCHOBBI SKOHOMMKHU

OOBbEKTHO-OPUEHTHUPOBAHHOE TPOIPAaMMHUPOBAHNE

3HaHus (yMEHUs, BIAJCHUs ), TOJYyYCHHbIE IPU U3YUYEHUH JaHHON TUCIUILIMHEI
OyayT HeOOXOAMMBI [T U3yUeHUs TUCLUIUIMH/TIPAKTUK:

KomnbrotepHas rpadpuka

[TonroroBka k cade u cada rocyJapCTBEHHOIO 3K3aMeHa

BerlnosniHeHue U 3amuTa BeITYCKHON KBaTM(PUKAMOHHON pabOThI

3 Komnerenuuu odyyarmerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHHS

AUCHUILUIHHBI (MOYJIs) M IJIAHUPYeMble pe3yJIbTAThl 00yUeHH sl

B pe3ynbrate ocBOEHUS IUCHUIUIMHBI (MOAYsl) «MareMaTndeckoe MOICTUPOBAHUE)
o0y4aroIuiics T0KeH 001a/1aTh CIEAYIOMUMU KOMIETCHIIUSIMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CrniocobeH mpuMeHsITh U MOAU(PUIIMPOBATH MATEMATHUECKUE MOJICTHU TSl PELICHUS
3a/1a4 B 00J1aCTH NMPodhecCHOHATHHON AeSITETLHOCTH

OIlK-3.1 Pa3pabarbiBaeT MaTeMaTUYeCKUE MOJIENN U TPOU3BOJIUT UX aHATU3 TIPH
pelIeHnu 3a1a4 B 0061acT npodeccuoHaIbHON e TeTbHOCTH

OIIK-3.2 CocraBnsieT 1 0OpMIISIET OTUETHI, BHITOIHIET TPEOOBaAHUS
HOPMOKOHTPOJIS IO pe3yNibTaTaM NpodheCcCHOHATbHON ASSITETFHOCTH

OIIK-3.3 BrimonHsieT 0030pbl HAYYHON MH(POPMAIUH, TOATOTABINBACT

Hy'6.]'II/IKaI_[I/II/I 110 TCMC HpOCI)CCCHOHﬁJIBHOfI JACATCIIBHOCTHU




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHHIX eNUHMI] 144 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKkTHas padota — 70,8 akaj. 4acoB:

— ayauTopHas — 68 akajl. 4acos;

— BHeayAUTOpHas — 2,8 aKajl. 4acoB;

— caMocCTosATeNbHas paboTa — 73,2 aKaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

®dopma aTTecTaliy - 3a4eT ¢ OLICHKOM, KypcoBas paboTa

AynutopHast ] 8
o KOHTaKTHas paboTa E =z dopma TeKyIero
=
B B aKaJ. yacax 3] Bun KOHTPOJISI
Paznen/ Tema 3 ( A ) S . Tp Kox
g 3 © | caMOCTOSTENbHOM | ycreBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xommerenyu
@) g £ paboTHI MIPOMEKYTOYHOMH
Tex mab. | mpakr. Z 'S aTTeCTaluu
3aH. 3aH. U =
1. BeneHue B MmaTeMaTu4ecKoe
MO/JICITUPOBAHUE
1.1 ITouarus Mmoaenu, CaMoCTOATEIEHOE
MO/JICTUPOBAHUS, U3yUYCHHE
MaTeMaTHYECKOro y4eOHOI 1 [Iposepka
Mozenuposanus. CoiicTBa 2 4 Hay4HOM KOHCIIEKTOB,
Mozeneit 1 TpeOOBaHUs K JUTEPATYPBHI, YCTHBIH OIIpoc,
oM. Knaccudukanns MOJITOTOBKA K obcyxaeHne
Mojeneil. PazHoBuaHocTn 1ab0paTOpPHOMY
MaTeMaTHYeCKUX MOJIeJIeH. 3aHATHIO
CamocrosTensHoe
U3yUYCHHE
1.2 Dranwr yen
y4eOHO 1 [Iposepka
MaTeMaTHYECKOTro .
HaY4HOM KOHCIICKTOB,
MonenupoBanusi. OCHOBHBIE 2 4 .
JUTEPATYPBHI, YCTHBIH OITpocC,
MPUHIMITBL TOCTPOCHUS
. MOJITOTOBKA K o0cyxaeHne
MaTeMaTHYECKUX MOJeNeH
nabopaTopHOMY
3aHATHIO
6
CamocrosTensHoe
H3y4eHHe
1.3 MaremaTtuueckas y4eOHOI 1 [Iposepka
MO/IEITb M0JIETa PEaKTUBHOTO 2 2 6 HaYYHOM KOHCIICKTOB,
CHaps/ia B rPaBUTAIIMOHHOM JUTEPATYPHI, YCTHBIH OIpOC,
MOJIe 3eMJIN MOJITOTOBKA K o0cyxeHune
nabopaTopHOMY
3aHATHIO
CamocrosTensHoe
H3ydeHHe
1.4 «XKecTkue » U «MATKHE) YHeHY
y4eOHO u [IpoBepka
MaTeMaTHYECKHE MOICIIH. .
HaYYHOM KOHCIICKTOB,
Moens cpakeHHs ABYX 2 2 4 .
o JUTEPATYPHI, YCTHBIH OIpOC,
apmuii. Mozenb TUHaMUKU
. MOATOTOBKA K o0cysxaeHue
HOITY TSN
nabopaTopHOMY
3aHATHIO
HWroro no pazneny 8 4 18

2. CTpyKTypHBIE MOJEIN




CaMOCTOATEILHOS

H3y4deHHe
qeOHOU U ITpoBepka
2.1 CTpyKTypHBIE MOJIENH, y N POBCp
Hay4HOH KOHCIIEKTOB,
UX BUJIBI U CTIOCOOBI 2 2 4 .
JIUTEPaTypBhl, YCTHBIH ompoc,
MOCTPOCHUS
HOATOTOBKA K o0cyxaeHue
n1ab0opaTOpHOMY
3aHATHIO
CamocrosTensHoe
H3ydeHHe
2.2 IIpumepsl yueOHOH U ITposepka
TOIOJIOTUYECKHX U 2 4 4 Hay4HOH KOHCIIEKTOB,
TEOMETPUYECKUX JIUTEPaTypBhl, YCTHBIH ompoc,
CTPYKTYPHBIX MOJEIEH MOATOTOBKA K o0cyxaeHne
nabopaTopHOMY
3aHATHIO
Hroro no pazuery 4 6 8
3. MonenupoBaHue B yCIOBHSIX
HEONpeIeICHHOCTH
CamocrosTensHoe
n3y4YeHue
3.1 DnemeHTH Teopuu yueOHO# 1 [IpoBepka
HEYETKUX MHOXKECTB B 2 1 4 HAay4IHOH KOHCIIEKTOB,
MaTeMaTHYECKOM JIUTEPATYPHI, YCTHBIH OITpoc,
MO/JICTUPOBAHUH HOJATOTOBKA K o0cy>xaeHue
nabopaTopHOMY
3aHATHIO
CamocTosTenbHOe
n3y4YeHUe
3.2 MoaenupoBaHue B YacHY
yaeOHOH 1 IpoBepka
YCIIOBUSX »
Hay4IHOH KOHCIIEKTOB,
HEOINpeeIeHHOCTH, 2 3 4 .
N . JATEPaTypHl, YCTHBIH orpoc,
OITMCHIBAEMOM C MO3UIHI
MOATOTOBKA K o0cysxaeHue
HEYETKUX MHOXKECTB
1a00paToOpHOMY
3aHATHIO
CaMocCToATenbHOE
H3y4yeHue
qeOHOH U Iposepka
3.3 MogaenupoBaHue B y N POBEp
. Hay4IHOH KOHCIIEKTOB,
YCIIOBUSIX CTOXaCTHUECKOM 1 2 4 .
JATEPaTypHl, YCTHBIH orpoc,
HEONpeeIeHHOCTU
MOATOTOBKA K obcyxaeHne
1a00paTOpHOMY
3aHATHIO
CamocrosTensHoe
U3y4yeHue
. 4eOHOH U ITposepka
3.4 CnyyaiiHble poLiecchl, y . POBEp
HAay4HOH KOHCIIEKTOB,
ocoGerHoCTH X ! 2 2 JIATEPATyPBI CTHBII OIPOC
MOZEIIAPOBAHUS PaTypel, y poc,
MOJITOTOBKA K obcyxaeHue
nabopaTopHOMY
3aHATHIO
3.5 VpaBuenus A.H. CamocTosaTenbHOoe
Konmoroposa B U3yUYCHHE
MOZEIIMPOBAHUU yueOHoit 1 [Iposepka
MapKOBCKHUX CITyYalHbIX 4 4 2 Hay4YHOU KOHCIIEKTOB,
mpoueccoB. Monernb n- JIUTEPaTypHl, YCTHBII ompoc,
KaHaJIbHOW CHCTEMBI MOATOTOBKA K obcyxaeHne
MaccoBOro 0OCITy>KUBAHUS C nabopaTopHOMY
OTKa3aMHu 3aHATHIO
Hroro no paszeiy 10 12 16

4. JIuneiHble ¥ HETMHEHHBIE




MOJIETIU

CamocrosTensHoe
H3y4deHHe
yueOHOit 1 ITposepka
4.1 O 3akone ['yka n 6 HAyYHOU KOHCIIEKTOB,
TpaHULaX JIUHEHHOCTH JIUTEPaTypBhl, YCTHBIH ompoc,
MOJITOTOBKA K o0cyxeHne
1ab0paTOpPHOMY
3aHATHIO
CamocrosTensHoe
H3y4deHHe
yueOHOH U ITposepka
4.2 CrutouHele cpesl 4 HayHOM KOHCIICKTOB,
JIUTEPaTypBhl, YCTHBIH ompoc,
IMOJITOTOBKA K o0cyxeHne
nabopaTopHOMY
3aHATHIO
CaMmocrosTensHoe
U3yUYCHHE
y4eOHOM 1 [TpoBepka
4.3 Ypaeuenns Makcpeiia 4 HayHHou roreriexros,
JIUTEPaTypHI, YCTHBIH orpoc,
IMOJITOTOBKA K o0cyxeHne
nabopaTopHOMY
3aHSTHIO
CamocrosTensHoe
U3yUYCHHE
y4eOHOM 1 [TpoBepka
4.4 ®pakransl U UX 32 HaY4YHOU KOHCIIEKTOB,
MIPUMEHEHHE ' JIUTEPATYPBHI, YCTHBIH 0OIIpoc,
MOATOTOBKA K obcyxaeHne
nabopaTopHOMY
3aHSTHIO
Wroro no pazneny 17,2
5. MonenupoBanue ¢
HCIIONIb30BaHAEM
MMHTAIMOHHOTO TIOIX0/1a
CaMocrosTensHoe
U3yUYCHHE
5.1 Umuratop cucteMsl yueOHO#t 1 [IpoBepka
MaccOBOTO 00CITYKUBAHHSL. 6 HAay4IHOH KOHCIIEKTOB,
[oHsTHE KIETOYHOTO JATEPaTypHl, YCTHBIH orpoc,
aBTOMATa MOATOTOBKA K obcyxaeHne
1a00paToOpHOMY
3aHATHIO
CamocTosaTenbHOoe
U3yUYCHHE
5.2 Knetounslii aBTomar yueOHOH u ITposepka
"Xuznn". Mozenn 4 Hay4YHOU KOHCIICKTOB,
OHMOJIOTMUECKON CHCTEMBbI JIUTEPaTypHl, YCTHBII ompoc,
"XunHuk-xepTa” MOATOTOBKA K oOcyxaeHne
nabopaTopHOMY
3aHATHIO
CamocTosaTenbHOoe
5.3 KneTouHble aBTOMATBI. M3y ICHHC
y4eOHOH 1 ITposepka
Mogens Bunepa- .
HAYYHOM KOHCIICKTOB,
Pozenbmora. 4 N
Moeuposanue JIATEPaTypHl, YCTHBII ompoc,
HCTOKALHI B MeTaIe MOJIrOTOBKA K o0cyxneHue
nabopaTopHOMY

3aHATHIO




HWroro no pazneny 6 7 14
HWroro 3a cemectp 34 34 73,2 Kp,3a20
Wroro mo gucryminae 34 34 73,2 3aHeT C OLICHKOH,

KypcoBas paboTa




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

B xoje u3ydenus AUCUUITIIMHBI PEKOMEHYETCs UCIIONIb30BaTh 00pa3oBaTeNbHbIEC U
MH(OPMALIMOHHBIE TEXHOJIOTUHU:

1. TpagumoHHbIE TEXHOJIOTHUU 00yUYeHUs, MpeAroaraolue nepeaadyy nHpopmaiu
B FOTOBOM BHJI€, JOPMUPOBAHUE YUEOHBIX YMEHHM 110 00pa3ily: JEKIUA-U3T0KEHHUE, JTCKIUs
-00bsICHeHHE, JTa00paTOPHBIE 3aHSTHS.

Hcnonp3oBaHue TpaJulIMOHHBIX TEXHOJIOTUN 00ecreunBaeT OpUEHTUPOBAHUE
CTyJI€HTa B MOTOKEe MH(OPMALINU, CBA3aHHOMN C PA3TUYHBIMU MOJXOAAMH K OIPEICICHUIO
CYIIIHOCTH, COJEPKaHUs, METOA0B, (hOPM Pa3BUTHUS U CAMOPA3BUTHS JINYHOCTH;
camMooInpe/esieHne B BbIOOPE ONTUMANIBHOTO IyTH U CIIOCOOOB IMYHOCTHO-
npoeccnoHaTbHOTO Pa3BUTHSI; CUCTEMATH3aIMIO 3HAHUHN, TOJTYUYEHHBIX CTY/I€HTaMU B
MpoLecce ayAUTOPHON U CAMOCTOATEIbHOU paboThl. JIEKIIMOHHBIE 3aHATUS TPOBOISTCS C
UCIOJIb30BaHUEM MYJIbTUMEIUUHBIX CpelicTB. JlabopaTopHble 3aHATHS 00eCIEUnBAIOT
Pa3BUTHUE U 3aKPEIUICHUE YMEHUIN U HABBIKOB ONPEIEICHUs eI U 3a1a4 CaMOpa3BUTHS, a
TakXe NMPUHATHS HanOosee 23 (HEKTHBHBIX PEIICHH 110 X peanu3anuu. JlaboparopHbie
3aHATHUS TPOBOJIATCS B KOMIIBIOTEPHBIX Ki1accax BeruuciutensHoro nenrpa ®I'bOY BITO
«MI'TY».

B xone npoBeneHus 1ab0paTOpHbIX 3aHATHH MTPE1yCcMaTpUBAETCs UCIIOIb30BaHUE
CPEJICTB BBIYMCIUTEIHHOM TEXHUKH MPU BBITIOJIHEHUH UHIUBUIYaIbHBIX 3aIaHUI U
TECTUPOBAHUS.

2. MHTepakTUBHBIC (POPMBI 00YUCHHS, IPEIOIaralolue OpraHu3aluio 00ydeH s KakK
IIPOYKTUBHOW TBOPYECKOM JIEATEIBHOCTH B PEKUME B3aUMOJICHCTBUS CTYJEHTOB JPYT C
JPYTOM M C IIpenojaBaTesieM

Hcnonp30BaHne HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA CLIOCOOCTBYET
MOBBILIECHUIO UHTEPECa U MOTHBALMH YUalllUXCsl, AKTUBU3AL[MN MBICIIUTEIbHON
JESTeTBbHOCTH U TBOPUYECKOTO MOTEHIIMAJA CTYJICHTOB, JieflaeT 0osee Y3 PeKTHBHBIM
YCBOEGHHE MaTepuasa, 03BOJISIeT HHANBUAYATU3UPOBaTh 00yUE€HUE U BBECTH SKCTPEHHYIO
KOPPEKLHIO 3HAHUM.

[Tpu npoBeneHnn 1a00paTOPHBIX 3aHATUI MCTIONB3YIOTCS TPYIOBas padora,
TEXHOJIOTUS KOJIJIEKTUBHOM TBOPUECKOH 1€ATEIbHOCTH, TEXHOJIOTUSI COTPYTHUYECTBA,
poJieBasi UTpa, o0CykIeHHe MpoOIeMbl B (hOpMeE AUCKYCCUH, 1€0aThl, KPYTJIBINA CTOJI.
JlaHHbBIE TEXHOJIOTUN 00ECIIEUNBAIOT BHICOKUI YPOBEHb YCBOCHMSI CTYI€HTaMU 3HAaHUH,
3¢ (eKTUBHOE U YCIEIIHOE OBJIaICHNE YMEHUSIMH U HaBbIKaMU B MPEMETHOM o0nacTu,
(hopMHUPYIOT MMO3HABATEIBHYIO TOTPEOHOCTh M HEOOXOIUMOCTH JAIbHEHIIIETO
camMo00pa3oBaHus, MO3BOJISIOT AKTUBU3UPOBAThH UCCIIEI0BATENbCKYIO AESITEIbHOCTD,
oOecnieunBarOT 3P PEKTUBHBIA KOHTPOJIb YCBOCHMSI 3HAHUM.

3. BozmoxxnocTH obpaszosarensHoro nopraina @I'bOY BITO «MI'TY» nns
MIPEIOCTABIICHUS CTYI€HTaM rpaduka caMoCTOSTEIbHOU paboThl, pacliucaHus
KOHCYJIbTAIlMH, 3alaHuM 711 CAMOCTOSITETILHOTO BBITTOJIHEHUSI M PEKOMEHYEMBIX TEM ISt
CaMOCTOSITETLHOTO U3yUYEHUSI.

Hcnonszyemblie 00pa3zoBaTelibHbIE TEXHOJIOTHH MO3BOJISIOT aKTUBHO MPUMEHSTH B
y4eOHOM Ipoliecce NHTEPAKTUBHbBIE (POPMBI TPOBEIEHUS 3aHATUHN (KOMITbIOTEpHAs
CUMYJISIUS, pa300p KOHKPETHBIX CUTYAIIHii), 4TO CIIOCOOCTBYET (hOPMHUPOBAHUIO U
pa3BUTHIO NTPodecCcHOHATBHBIX HAaBBIKOB oOyuaromuxcs. [IpuMensemsle B mporiecce
M3Y4YEeHUs] TUCIUIUIMHBI TOMCKOBBINA U MCCIIEA0BATEILCKUN METO/IBI B MTOJIHOM Mepe
cooTBeTcTBYIOT TpeboBanusiM OI'OC mo peanu3anyuu KOMIIETEHTHOCTHOTO TTOIX0/1a.

6 YueOHO-MeToqHYeCKO€E OOecTiedeHHe CAaMOCTOSATEIbHOM padoThl 00yUYaommuXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



7 OueHoYHbIe CpeCTBA JJIA MPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAMHU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeToquYecKoe U MHPOPMALMOHHOE 00ecTeueHrue TUCIUTIIUHBI

a) OcHoBHas JIuTepaTrypa:

1. 3anu3nsk, B. E. BBeneHue B MaTeMaTH4eCKOE MOJICIMPOBAHKE | YICOHOE ITocoOme
st By30B / B. E. 3ammsnsik, O. A. 3omotoB. — Mocksa : M3narensctBo FOpaiit, 2020. —
133 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-12249-7. — TekcT : 3IEKTPOHHBIH //
OBC HOpaiir [caitt]. — URL.: https://urait.ru/bcode/447100 (mnata obpamenus: 24.09.2025).

2. Jlobanos, A. 1. Marematuueckoe MOACIUPOBAHUE HETUHEUHBIX MPOIIECCOB :
yueOHuK 11 By30B / A. W. Jlobanos, U. b. ITerpoB. — Mocksa : M3narenbctBo FOpaiir,
2020. — 255 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-8897-0. — Tekcr :
anexrpouusii // DBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/452200 (mata
obparnienus: 24.09.2025).

0) lono/iHUTeILHAS JINTEPATypa:

1. Kadapos, B. B. MaremaTtnueckoe MoJieTMpOBaHNE OCHOBHBIX MPOIIECCOB
XUMUYECKUX TTPOU3BOCTB : yueOHoe rmocodue 11 By30B / B. B. Kadapos, M. b. I'ne6oB. —
2-e u31., nepepad. u gomn. — Mocksa : U3natensctBo FOpaiit, 2020. — 403 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-07524-3. — Tekcr : anekrponnsiit // IbC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/455050 (mnata obpamenus: 24.09.2025).

2. Puzanuenko, I'. FO. MaremaTudeckoe MoIeTMpOBaHUE OUOIOTHYECKUX
nporeccoB. Mozenu B Onodu3uke u SKOJ0THH : yaeOHoe nocodue s By3oB / I'. 1O.
Pusnnuenko. — 2-e uz ., nepepad. u non. — Mocksa : U3garenscto Opaiit, 2020. — 181
c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07037-8. — Texkcr : anexkrponnsiii // 9bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/451558 (nara oopamienus: 24.09.2025).

3. HedrerazoBbie TeXHONOTUU: (PU3UKO-MaTEMaTHUYECKOE MOJEITUPOBAHIE TEUCHHH :
yuebHoe mocobue st By30B / A. b. [llabapos [u ap.] ; mox penakuueii A. b. [llabapoBa. —
Mockga : M3narensctBo FOpaiit, 2020. — 215 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-03665-7. — Texkcr : anexkrponnsiit // IbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/453520 (nata obpamenus: 24.09.2025).

4. Apronba, B.1. Msarkue u )xecTkue MmateMatuueckue moaenu / B.M. ApHoab. -
M.: MIJTHMO. - 2008. — 32 c.

5.Tapaceuu, }0.}0. MartemaTtudeckoe u kommbroTepHoe MojeaupoBanue / 10 .1O.
Tapacesuu. — M.: YPCC. - 2004, — 152 c.

6. Amuxmen, B.H. BBeenue B MaTemMaTH4yecKoe MoieTupoBaHue: Y4ueOHoe
nocobue / B.H. Ammxmen, M.b. 'utman, W.3. Kennep u ap.; [lox pen. I1.B. Tpycosa.- M.:
YuuBepcurerckas kaura, Jloroc. - 2024. — 440 c.

B) MeToanueckue yKazaHusi:

1. bopnosckuii, I'. A.  ®duszndeckre 0OCHOBbI MATEMATUYECKOTO MOJICTUPOBAHMUS :
y4eOHHK 1 IpakTUKyM Juist By30B / I'. A. Bopnosckwii, A. C. Kornpareses, A. YHoynepu. — 2-
e u3/., ucnp. u jon. — Mocksa : MU3natensctBo FOpaiit, 2022. — 319 ¢. — (Bricmiee
obpazopanue). — ISBN 978-5-534-05365-4. — Tekcr : anekrponnsiit // OBC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/452264 (nata oopamenus: 24.09.2025).

r) [IlporpammHoe odecnieuenne u UHTEepHET-pecypcehl:

IIporpammHuoe obecnieuenue

HaumenoBanue

0o No norosopa Cpok AeicTBUS TUIEH3UN




| 7Zip | cB00OTHO pacnpocTpansemoe [10 | OecCpoYHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue xypca CchUIKa

OnexTpoHHbIe pecypcbl oubaroreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapcrBennas 6unbnuoreka. Karamoru
/catalogues/

denepanbHOE TOCYAAPCTBEHHOE 00 KETHOE

yupexaenne «DenepaabHbIii HHCTUTYT URL.: http://www1.fips.ru/
IPOMBIIUICHHOW COOCTBEHHOCTHY

HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST URL:

cuctema — Poccuiickuii HHACKC HaydHOro 1uTupoBanus | https://elibrary.ru/project_risc.
(PVHLI) asp

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne JUCHUILINHbI (MOIYJIA)

MaTCpI/IaJILHO-TeXHI/I‘leCKOS obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:



JlekunonHas aynuropus: MylbTUMEIUIHBIE CPENICTBA XPAHEHUS, NTEpEIavn U
MpeCTaBICHNUS HHPOPMALIUU

Y4eOHble ay TMTOPHUH ISl IPOBEICHUS JTa00PAaTOPHBIX 3aHSATHH, TPYIIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIBTAIMN, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIHN:
KOMITBIOTePHBIH Kitacc: [lepcoHanbHbie KoMIbIOTEpPHI ¢ makeTom MS Office, BeixomoM B
WHTEpHET U C JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHBEPCHTETA

[TomernieHust 17151 CaMOCTOSITEIBHON pabOThl 00YYAIOIINXCS: KOMITBIOTEPHBIC KIIACCHI,
yHuTaibHbIC 3abl OnOmoreku: [lepconanpHbie KoMIbIOTEPHI ¢ makeTtom MS Office,
BBIXOJIOM B IHTEpHET U ¢ JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA

[Tomernienue uist XpaHEHHS U TPOPHIAKTHUECKOTO 00CITy)KMBaHUsI Y4eOHOTO
obopynoBanus: CTemiaxu 1 XpaHeHUs1 y4eOHO-HArJISIHBIX TOCOOUH U y4eOHO-
METOAMYECKON JOKYMECHTAIUH.



Mpuaosenne 1
6 Yueduo-seTolnueckoe obecnedeHne cCaMocTORTEALHOMH pabors ofyvamimnycs

Mo mmcummmae sMartemaTHHecKos MOICTHPOBAHKES MPEIYCMOTPEHA AVIHTOPHAR W
BHEAYIHTOPHAY CAMOCTORTENbHAS padora o0 yuaIHCA.

AYIHTOPHAY CAMOCTOATENEHAR padoTa  CTYIEHTOR OPEINONATacT  BEINOIHEHHE
mafoparopHe. pabor HA COCTARICHHE MAOTEMATHHECKHMN MOQENeH HIYHAeMBIX HENCHHE |
paspaborky nporpassd s JBM, peannivEinHx YEAMAHHEE MOOS0H ¢ UENEK OPOBSPEH HX
ek THBHOCTH.

Hpumepuse apdumoprnste tafopamopaste padoms (ATP):

ATP Ne] aPaspafomyg & aHONT MameMamuseckux wodetelt © nenoinsosanwes Maplen
I Cocraeuts B cpene Maple nporpassy, n03gossonyio:

I. Haifry aHamHTHYECK0S PELIEHNE YPABHEH A vi=y(1- 1}
g == g -—
2. Halfr aHAMTHYECKOS PellieHHe YparHeHHs 3a1a4n Kowm y'=y(1 :"}: yil=1.
3. Haittn wncnennoe pewenme sagaus Komm Y 7 y(1-x) . ¥(0=l, npuuenns no

waoran i metol Pyare-Kyvrra-Pansbepra nopaaka 4-5 ¢ waros H=0.1 n#a orpeake [0:1].

4. MocrponTte rppiE AHANTHTHYECKOID pemwennd 3a0a4yn Komn n.2 wa orpeake [01] senéasm
useToM ¢ TounrHof mans 10 8 sagmuess o] padie gyasumms.

II. CocTaBuTe NPpOrpaMMy, PELTHIVIONVH seral Pynre-KyTm peliiesns JaHHOID YpaBHEHHA.
Mocrports rpaduk noryeeHHoi TalrnaHoi JoHrm.

CpasHiTh NOIYYSHHEBE JHAYEHIA (YHELHH OIpH PeLTHIALHA NporpasMqel 1 0 nporpasse 2.

. CocrasnTe nNporpaMMy pellieHHs YpaBHEHHA v =y(l-x) o PEATHIVIOLIYHY METOQ
Pyure-Kyrra 8 BHae mpoosnypsl.

ATP N2 wlloadm cnapada (paxenms) & 2pasumagmonson nose Jewsus
I. CocTaBdTs DpOrpaMsy, DNOABOMRHILYVID HAXOAHTE 10 HAMANRHOH CROPOCTH Uy W VIIOY
HAKIOHA (f CHAPAZA K MOBEPXHOCTH 3EMIH:

— TPASKTOPHED NONETA CHAPAAA W CTPOMTE &8 rpmpuaecrn;

— PACCTORHHE MERIY HAYAIBHOH 0 KOHeYHOH TOYKAMK YT0I TPASKTOPHNE;

— MAKCHMAILHYH) BRICOTY N0TbEMA CHAPAIL;

— BpeMA DOOETA CHAPHLA.

ConpoTHRIEHHE BOLIVIA HE YUHTRIBATE.

2. CocrapuTe OpoIpasuy DONETA CHAPANA H HANTH YEOAHHEE XAOPAKTEPHCTHEN, YUHTEIBAH
COMPOTHEASHHE BOTYRA.

AP Ned aModemn ceofodioae i 0:panuaeRROs0 PoOCia momy TRy
B nauanbHE MOMEHT BPEMEHH [ KOIHYECTHCHHEI COCTAR HEROTOPOID SHOIOMHYECKOIT BHAL
pasen N, emmmiu, Tpefyercs caenars nporuos suciennocrd N{) namnoil nonynsumn opu
{21, nnd ARYX CyHaes:
*  OTHOCHTENBHEIE TeMI NPHPOCTA IOMYARIHH HE JABHCHT OT €€ YHUIEHHOCTH H paBeH
NOCTORHHON Benuduse r o (CcBoDOIHEI POCT NOMYIHIHE),
*  OTHOCHTENBHBIE TEMI ODPHPOCTA NONYIHLHH YMEHBIIACTCH IHHEHHO ¢ VBEIHYEHHEM &8
YHCIEHHOCTH H PABEH BRIHYHHE = hN !'J (OrpaHHeHHEEH POCT NOMYARLHK).
C amoll ek Heohx o JHMo:
*  COCTABHTE MATEMATHYECKVIO MOJEIL CBOGOIHOMD POCTA NONYIAUHH B BHIE IHHEHOIO
AuupepeHiHANBHOND YPABHEHHA, HANTH AHANHTHYECKOE PEILEHNE VPABHEHHA,

*  COCTABHTE MATEMATHHECKYH) MOJEls OIPAHHYEHHOID pPOCTa NONYISUHH B BHIE
AudupepenypansHore ypasHeHns bepayvium, ONpejeinTe AHATHTHYECKOS H YHCICHHDE



PELISHHE YPABHEHHH [PH 3A0AHHEIX HAOYANBHLIX VCOOBHAN, [OKAMATE rpadUYeckd
NpHAIHECHHOE COBMATEHHE IUIVIEHHEIY PEmCcHNi;
*  OPHBECTH  IpAfiMHMECEVH)  HLUBOCTPALME HIMEHEHHE YHCISHHOCTH  JUI  MOgened
CO0OIHOID 0 OIPAHHYEHHOND POCTA IOIYIHIHIK;
*  CIENATE BRIBOK 00 pafore.
Hexonume naHHER 118 pAcHETOR NpUBEIEHE B Tad].
e Tabnuua |

fp.Hac | Ng rouse™ |k
21 4 0,29 o0

ATP Ned aHlewémene smodenn copamesii wompeiumenets

Jadaua.  ea ncrpefurend B3 npoTHEOGOPCTEVIOWEY BOIAVIUHEIX APMHA PYROBOICTEVHITCH
CTPATETHAMH:

Az Eci cHApAI0B Mato, TO BEPOATHOCTE NOPAKEHHE NPOTHEHNKD M@0, HHAYE — We M@
B: Ecam cHapagos se waite, T0 BEPOATHOCTE NOPAHCHHA NPOTHEHHED Gorsiues, HHAYE — ne
BOTBIMEA .

HisecTHo, yTir

a0 cHapagos = (0L873; 0,4715; 0,330,

sinas sepoaTHOCTe = (0,170.9; 0,5/0,5; 0,8/0,1),

Gonbiad sepoaTHOCTE = ([L8M.9; 0,5/0.5; 0,3/0.2).

Yueno cHapaios HE 09eHs Mane. Ko noGeant?

CocTasiTe HeqETKHE MOMENH PealM3anin Kamiol CTPATErHH H HA OCHOBE HHTErPLIEHOTO
HHOEKCA PAHRHPOBAHHA BREEBATE NODETHYI0 CTPATENHED.

AP MNoS eModers n-KaHa@IbHO0 CHOTEW B WECCPR0S0 CRCIVHCHSTHIA ¢ ORLKE M

Fadauwa. Onpegenire tpebyemoe WHCA0 KoK B CTAlWOHApE GONBHHLIELL, SCHH CPEIHEE BPEMH
BRITIOPOBISHHE OOHOT0 BoisHOrD cocTannger 21 jens. HoBele GONEHEE HE NPHHHMAKTCH, SC0IH
BOE KOMKH B CTAUHOHApE 3AHATEL [loTok noCTVILIEHHS GONBHEX OAHIOK K NYACOOHOBCKOMY ©
HHTEHCHEHOCTREY 3 4EN0BeKA B 1cHb. BepoaTHOCTE OTKATA HE J0KHA ORTE Buime 5%.
BrscHETE CpejiHes 9HCI0 JAHATEIY KOSK.

BrnonHeTe Bee pacyETHEE Onepantn 8 cpene Excele.

ATP Nef aModets X K- oepmea s

. Hecnenosars kiaccHYeckyio moaens Bonsreppru—loren (v, =0).

1) Beoga payiHyHbE HAMATEHEE YCIOBHA, NOCTPORTE (PAIOBLIT TOPTPET 0 IABHCHMOCTH PaasMepa
IO IHLUHTE OT BpeseHH.

2) Hecnenosate, KiK. HIMEHEHHE NAPAMETPOE MOJETH BIHRET HA JHHAMHKY D00 YIHIHA.

2. Hecnenosate mMoln(UudpoBadayio Motens Boasreppe—loTen npH paaiHyHEN THAYSHHAN
MAPAMETPOR: BBEOJIY PALIHYHEE HA4ANEHEE YOIOBHR, OOCTPOMTE Gajossil noprper o
JBHCHMOCTH PAIMEPD NOMYIHUHE OT BPeseHn.

Orraer no paboTe QOMHEH cofepraTe (MO0BEE NOPTPETE W rpadHEl SABHCHMOCTH paisepa
IO IRUATE OT BPeMeHH LI Coyyaes:

.y, =0
24 >0, a8 —nea, <0

>0 af —nea >0

JonoaHHTENBHOS  JA0AHME: OpMBEIHTE  CcHCTemy  ypasHeHHil  Boasreppru—[/loten  k
Geapazvepromy Bray. Kakos cMuicn noayeeHHe DespaisepHe napaserpos?



Mpnaosenne 1

T OuenouH LI CPpeleTBa 108 NPpOBEICHRA NPOMEEYTOUH 0 ATTeCTaAnHN

a) Maanupyembie peyabTaThl o y4CHHE H OUCHOYHLIC CPEICTEA A0H NPOBEICHINA
NPOMEEYTOMHON ATTECTAHNE

Koa
1EH TARA TR

Hanmeatop
JOCTHEEHIL
ROMTIETEHLHH

ChieHodHBE CPEAcTE

OITK-3: cnocofen NPRMERATE B MOIHHATHPOBEATE MATEMATHSIECKLE MOTETE 16 peuleing 3a1a9 B odaacrn

M peieiec AR AT IRROCTH

OITE-31

PaspadaTenaeT
MATEMATISECKHE
MOZEIH i
OIPOHSEOIHT HX
AHANIES (A el HAEH
%8945 B 0AnacTH
npofece HOHATEHOR

JBEATE NEHOCTH

e =

7.
18,

9.
. pakTans @ wx ppasseneane. Kiacomaeckne gpastans. Camonogobae. L -

2.

n
. Mopene Gaonorasec poil cHCTeME! o % HUHIEE - TR,
25
26,

Hlepeuens menpemrneckin SOMpocos K MOren):

[Momariee ssonemi. CeoRcTra Mogenel o Tpedosasin k HEM.

[MomaTiee ssonemipopadad. MaTemaTaueckoe MoIETHPOBIHHE,
Fonaceudumkanna mogensi. Passona IHOCTH MATEMATIPIECEHN MoTeneh.
HTANE MATEMESTHESC RO M0 THPOBAHAA. O CHORHENE NPSHIENE NOCTPOCHAR
MATEMATIMECKHY  MOJened.  ANTOPHTM  NPpO0Sccd MATeMATHMeCKOrD
SO0 THPOEIHHAL

MaTesaTHYIEC KAA S0/ENE OOETE CHAPHRAA B IPAENTAIIBOHEOM Done sean fes
YUETA CONPOTHEICHIE BOZTYXA.

MaTesaTHIEC KR MOLETE 0BT CHRAPANA B MPABMTAMOHHOM D00 JEMEH ¢
YUSETOM COMPOTHETEHHE BOITYXA.

il BeTRHES H #MATKHEY MATEMATIMCCKHE MOfem. Mojenh cpakeHds TRyX
AL

wlECTRHES W HMATKHER MATEMATHMECKEE  MOJETIL
THCATY AL,

CTpyRTYPHEE MOOETH, HY BAAR W C0CcolE nocTpoeHitn. [TocTpoesiee Moqens
COCTABY W CTRPYETYPE CeMBH NPIE ) MaTpiapeare; §) pagHONpasEHE ¢ VIR TOR.

Mogend  gEHRAMEER

. [pisseped  TOMOIOMIECKAX H TEOMETPIPIECKHN CTPYRTYPHEIX MoJemed.

MaresaTaseckad wojenk GackerfomscTa.
INeMEHTE TEO{IIHH HEMETKAL MOOGKECTE B MATEMATHBECKOM 01 MIPOBAHANA.

. Cp&!HE‘H.IIE‘ TEHTBHC THYECKHEN. EPeMEHHRIY B HSTETRH MOOETNX.
. MaTesaTaseckoe MOJ2ETHPOEAHIE C NO3HIER HESETKHE MHOEECTE.
: MI:IJJ,EI'I.II.]‘!:II&ILIIE B YCROBHAX  HEOOpene HHOCTH.

Mogenuposane &
YCIOBHAR CTOXICTHECKOR HeonpeIenEHHOCTH.

. Coyuafiskie Oponeces, 0CHMEHAOCTI HX MOJENHPOEBIHHA.
. Mojennposasiee MApROBCKHE CoyvaiHex npoueccos. Ypasdesim  ACH.

Foamoroposa & MoJelHPpOSIHHE MAPKOSCKHN CyafiHME NpoLSccos.
Monens n-asaTeH0 CHOTEME MAGCCORBMTD (e Ty HHBAHIN ¢ OTKITAMA.
Henprefiase sonse B cossmsodl cpene. Ypassenwe Kopresera-ge-Dpena.
Ypapsieane Yiasesa,

ARTOMOIENEHOCTE. ABTOMO S IEHLE SIA9H THIPOYHHIMAKH.

cacTemid. [Tuns Kanmopa. Kpiene [easo.
Hasemamop clcTesbl MaccoBors obcmywupaHnd. [ToHaTee oNBoKaEs TR0
CMO ¢ oTRaTaME.

. Tlomariee KISTOIHGTG ABTOMATA, Fpauu-mue WO BOBHE HHENHECEOND THIE.

FoneTousiti agTomar «Hefiposeas ceTee.
FoneTossni asTomar « HisHb.

Fonerousine agromarel. Mogenes Busepa-PoseslinmoTa.

Monensposasiee JHCNOkaNER B seranne. [lomaTiee KpacEEX, BHHTOBEIN 1
mEcnokansil cuemanHore TEna. [lowamee Aederrtor ynagosxd. [losamHe
B IO RALIE PEaKILHAME.

Hpusepninte RpaKmareciie Tadanior e Taema:

1. CifsopaaynupyiiTe H SAMNNATE HESETKHE OTHOUISHHA PN TEHAA

MEHIY WiesieHTamH MEosecTE X o Y, Y 0 £, ecnn

Xe={nee, kupmed, nepobeton}, Y = {wemese, wnasobe o, dpyel,

A= {rumcofnokn, paKymesHHE, jeToH).

2. [na yeueepeaneioro MemeecTia U=(a, b, ¢, d, e, [, g) @ HesETREX MOIMBOKECTE
A= (00a; 0308 0, 100, 000 0,28, 0AS),




Koa
HHIHEATRE

HumeeaTop
AOCTHEEHIL
ROMETEHLIHE

CheouHEE CPecTea

Be={0y3da; 1,0FE; 050 08 1,00e; 0,50 0605),

C= (1, 0y 0,55 0,50c; 0,20 00r, 0200, 0%g)

Had pire:

gANB. gAUB. JA°E | AxBxC

A, Onpenensime odelHEE BOIMBOESCTED 3-YPORHS [0 HE1ETHOM MHECKSCTRA A =
(0, 0,5k 1 e 0,20 0 6fe), ecom:

ap=01; &)= 06 s)a=08r)e=0%

FANHINATE PEREIOEEHHE HEBETROTD MHOHSCTEL A,

4, MacTeperad 00 Pess0HTY HMeeT CRIANCKOE NoMenesse 1a M uect. B
macTepckodl paborasT N MacTepos, ofecne BaOMNI CPeqEee Bpesa pemonTa T,
HHTeHCHRHOCTE BOCTYILIEHAL sagn0k f. . Ecoi Boe MacTepa 3aHATR H CEEAT
SANOIHEH, TO 3848k oTenoHAeTea. [locTpofime rpad cocronseh samaol MO 0
SANHIIATE CHCTeMy ypasaesind Komsoroponsa 4 GHHANTLHER BEpOATHOCTEL.

5. [ocTpoidTe MOIENH COCTARA H CTPYETYPR CEMBH NPH: 3) MaTpsapate; §)
PABHONPABHNE CY Ty 06

6. [MocTpofTe CTPYRTYPHYED MONENE CIROPTHEBRG KOMARHIE | HANPIMED, RoKxeilBol
M gy rhomnan ).

7. BrinouseTe COJSpaaTeIbEy D, KO NTYATLHYE H MATEMATIFECEY
NOCTAHOEKH AA MATEMATIFECKOA MOTENH, ONECKEIReH NPOLEEe HATPEBAHHA 1
SAKHNAHAA Walisiia.

Fundhasniin s sadis 13 mprogihecs ThA TECNTA, KOARLEKCR b

wardhapraens

1. Mposemare amanas 1 gnacemfakalHD HECKONBKHY MATEMITHECCKHY MOgened
B EHTepecyRoneil  mac  ofnactd  smaEmil. VeTaRoewTe  amanori
PRACEMATPHEICMEIN MATEMATINRCKAN MoTened & apyris ofnacTax.

2. MocTpoiime SEOHOMIMECKYED MOIETE COPOCa W NPELI0S S B 0pe o0 seHim
wn miHefiEol smEecHMocTd o nedsl [lposegeme SHANHT HBMEHEHIE LEH B
TARBCHMOCTH OT HIATRHON 10HE NPH CIEYHOMHN BCXOMHEY  JAHHEX: o =
i b=2 ¢ =6 pg= 8 Onpeiendre, B EAKHX OPelelax MOHeT HIMEHATRECE
HARANEHAS LEHA

3. Paszpaforaiime kneTosHER aBTOMAT o[HHE S, N0S230HE ROTOPONN0 00T THHERD
ORIV TIPaEE
11 EmeTEa MOKET HATOLHTECH B AKTHEHOM H MACCHEHOM |wCTPATAHHOMS)

COCTOREE,

) e gneTxa (elna AKTHEHA B M3 BOCHMH coCenHiy knetok Gones M
AKTHEHEL, T0 EIETHA «npaieTcas, Bpesi HANOKICHH B «CIPATAHAOM
COCTONHIE PABHO W TAKTOR;

3)  cchm BpeMA «NPATAHEAS ZEEOHTAROCE H B OKPecTHOCTH He Gonse M
AKTHBHEIX ENETOK, TO0 KIETES BHOBL CTAHOBHTCA AKTHRAOH.

OIK-32

CocTaRN#ET W
OHOpMTAET OTHETEL
BRAMCCTHAET
TpeliisIHHE
HOPMOKSETPOLE 10
PETYIETATANM
npofeccHOHLTEHOR

SEATE NBEHCTH

TTepenicns RPLEPIBLE MATPEMUNTECKIY S0MPOCHE K MITEm)

- CipopaiynHpyiTe ANTOPHTM MPHEECC MATEMATHISCKOTD MOSEIHPOBAHIA.

2. BRINOIHATE NOCTPOSHAE CTPYKTYPE0N MOJEIH CHRCTEME! YIEPARNSHAL, KOTOPRAL
PEANHIOBAHA B YHHEEPCHTETE.

3. B wes mpHANHTHANEHEE OTAHSHA AHANHTISCKHN Mogeneil i inETaTopos’

4. HasopiTe OTOHAIE TEXHOBODHEH COTIAHAA HMHTATOPOE OT AHATHTHYECKHX
seogEneil.

5 B uesm CYHOCTE SKCHOMATHYECKOD DOIXOAZ K [OOCTPOCHHEY  TOOpHH
pepoaTHocTed T Chopaympyiime agcsosn A H. Konsmoropoea.

G, DeAcHATE  PALTHYMHE  MEETY MOO0H, MenHaAA0H B MATeMITHEECKHM
GKHTAHHESL,

7. DneseHTR TEOPIA BeHETEHY MAOEECTE B MATEMATIIBCC KOM MOJETHPOEIHAH.

8. CpasHesie IHATEECTIMSCKEY DEPEMEHHEN B HEUBTRHN MO/TE Y.

9. MaTesaTHYes R0e MOTEIHBOSARIS ¢ MO BeUBTEHY MHO®ECTE

10, Mojennposasise B yeIOBHAT CTOXACTIFECKOH BeonpelenSHHOCTH.

Mpuseprnie npaxmcecsne Tadanus iR Tavema:

|.3anuuiETe  MATEMATHYECKYHD MONenh  JBIGKCHHE Tpysa  saccodl
SARPLIICHEOTS HA BEPTHELILEON CTEHKE © IOMOMNIE R [EYSHHL KecTRocTRr C |
COBEPUIAHMLETD KONSHaTeNRAGe TRHECHIR BIOILE OCH X B CPele ¢ BRIKOCTRED V.
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Koa
HHIMEATOR

AOCTHREHHA
ROSIRETEHIHH

ChigsoiHEE CPpeacTEa

Kakodl npeHEHD Benons3yeTed npH NocTpoeEEE ol sosend? K maposy THITY
OTHOCHTCE 3Ta Mogens?

2 Nocrpolime cTPYETYPHYED MOZENE CONHES B0 CHCTEMEL

3 Paspaforalite nporpasidy, PeAmEIVIONYE: EBETOSHLA aEToMaT «HHZHEN.
CocToHNE KIETOMHOMD NPOCTPAHCTES BRIBEIHTE HI IKpAH B Ipafeeeckos
pekame. Hecnegyiime snonsmpien KA 20 cliegyionin HasansHes o0CTOSHER,
HAMAMMAN PACTIONOEEHHE «EHERIXD KIETOK:

Frdhirir i R Pennenine Tadas F apoghe oo Tb NN EIECME, KA
TR
1. 30— mersad SeHIHHA SEHHM3ET IODEHOCTE HHESHEPE ©
HasankHeN sapadoTeos 120000 pyboet » roa. Ee sapaforox  S(t)
VECIPIHERETER N0 SRCO0HCHTe, mpieses  S{0=120e 20 Teean  pylnei
wepes toner. Tes spesesdes | 3% sapaboTea DenoHAPYIOTCE HENPEPRIBHD Ha
NEHCHDHHEIR CHET, HA KOTOPOM CYMMA HAKAMIHBRETCH HENPepRIBED 10
eRer0IHOH Ropse 6%,

{a) Brapassme AA wepes AL wrols nomeims Jadupepesijiansnoe ypasHEHRE,
¥IOBIETROPAEMO: BEsiEEof AfL) — cysmoll Ha cueTe noche § NeT.

(b} Bernscaame cysisiy A(25) Aa MOMEHT BRXOZA HA NeHCH B 35 et
1. Hafgsme orpamisesne Ha pocT doskim g(r) —> =, r == 0 b YpapHeHHN

mr (t) = —k(r)r (rme doyekaien K(r) = 0 G BIeT MECTROCTE Y EHHE),
M BETICUEEEHIE KOTOPODD CHCTEMS wIEpHE—pyEiHLy s Gw
ROHCEPEATHRHON, T. ¢ cORpaRanacs (k e¢ NOIHIE THEPIHA

OIME-33

Brnonaset ofaop
HAy O
HHOPEALHEL,
NOArOTARTHESET

Oy THEA LB N0 Tese
NpofeccHORATLHOH
MEATENRBETH

Tlepeuenn HPUMEPHBLT MEOPEMINECKIY SORPOCOE K STNey:

1. Enaccafoieanss saresmarsieckoll M00eld B MBACHMOCTH 0T COOEHOCTH
OFBEETA MO SEIHPOEIHHA,

2. Enaccunfaigansd MaremarTEieckoil MODETH B OSABECHMOCTH OT OIEparopa
MR,

i1, Enaccufaiganss matemarTEdeckoll MOIeNE B ARACHMOCTH OT DapasMerpos
MO

4. Bnaccuficannd  MAaTeMaTHUSCKOR MOJENH B SARHCHMOCTH OT METONOR
P ERL .

£, Knaccuikaind  wmaTeMaTEeeckoll  MO0eTH B GABHCHMOCTH 0T  wened
MOZENHPOBAHHA.

. TIneseHTE Teopild HeMETKHY MEOMECTE B MATEMATIHECKOM M0 JeIHpPOBAHHEH.

7. CpasHeHNe IHHATERCTIMECKAN EPEMEHHEIN B HEWETKHN MOJEIN.

B, MaTesMaTHueciooe MOTSHPOSIEHIE ¢ NOTHINN BeETEHY MHOMSCTR.

8. Mopensposanise B yCIOBHAR CTONACTIFECKOH HeONpeIENEHHOCTH.

10, Cayadisine npouecesl, 0o0MeHHOCTH X MOSEIHPOSAHIN,

1. Kaksie fapmophl ONpeiciiin pacilldpenise b oecneimes Bpessd olnactedi
NpHEMEHEHIE MATEMATIECKOTD MOIENEPOBAHNA B TeXHHKE?

12 B ks coyuaax oboCHOBAH0 NPHMEHEHHE HMHTATOpOET

11 B M cR®ecTh PEANLEOND B BRMECIETEILHOM ¢ HENUIL30EIHAEM HMITTATORA
IKCTEPIeHTORT

14. Hasomigre oTI80HA TEXHOMOTHE COTIAHES EMATATOPOE OT AHANETHSECKHY
MOgEnE.

L5 [Toviemy HMHTATOPED MOKEO OTHECTH K PATHOBHIHOCTH MATCMATHMOCKHE
sogenei?

6. B  kaksx coysanx  ssurarop CMO semmetcd  npeanosTHTENBHEM O
OTHOUBCHHED K AHATHTIMSCKOMY Noaxony?

17 Kak paamdsacTed HeonpeleieHHOCTE B SARACHMOCTH OT NOMHOTE H E3MEcTEa
ONECAHAS?

18. Korga & zaiaie MaTeManiieckors  MOJENHPOBAHHA  OpHMEHASTCR
CTONBCTHABSCKE OIIIECARINE ePesEHHEIN

19. MosH0 08 BRECTH DOHNTHE MOOTHOCTH pacnpeleleHdd BepodTHOCTER nns




Koa
H IHEATOP

IAOCTHEEH A
RS TEH L HEH

Do aHEE CpeacTaa.

AucepeTEoi cnysalipol pemrome?
20, Moser ma npocte o notos S peryuapaas? [osesiy?

Tpuveprinie mpaxmaeckus Tadanion s Jasema:
1. [NpoanansEsposaTs TOFHETHISCKYE0 MOSENE MCNTYATAHN paifiHkY 00ac08.
2. [IpoaHanHAHPpOEATE BOTHCTIFECK VI MOJENE IKCIUTYVATALHE pridHEN TANACOE C
ohpatHOll CREEED H CHEEATE NPOTHOYEL O PRGHEN TANACAX B 32BACIEMOCTH OT
HEMEHEHHA OTI2MLHEY NAPAKTEPHCTHE MOJEIH.
CHeTeses ineeT TPH cocToRum. Bynet nH sepeo yenoaae
Py =p. =py =05

1 Onpenenste, kak cels BoEsHa BecTH nps GOILOIEX [ BemsrieEa rl) = alt) — Bit)
= 0 & monenn Maneryca N(t) = [n{!]l — B(t) ]H{!}, VTl SHCNEHHOCTE

OOMYIALHEE (CTABANACE  OrPAHHGCHACH Hf E— 00

4. Hamiwaie B cHCTEME OSEpLIH — 370 XOPOmo e mioxo? Yo neoxo, ecme b
CMO prsiaag osepets? Yro nooxoe, ecod B O O ouepeaes o0pasosaThed B
yenenaer?

i, Cpasayme pevseTene aucna A= (0,25 0,804 0,4755; 0.206) w B= {0,173, 0,9%5/4;
0,355).

Findurirun W penenind Jada o7 npodhecoaonnTb o LIacmi, KeWTEKCEE
Farchadien

1. CInpefensTe Depse] Ny LCAEl 8e10 {CasorPapHTEPYOLEND Mas0B0r
W) Bepet CIRCTEMY onpelendsmEy napaserpos: M — saccy mmeags, B —
PANEYC TREEAR H Y — IPABNTALOHEY K [ TORHHY .

Paspalioraiime AnTopaTs SHCIEHHOID PELIEHA 3A085H 0 IERSCHHH MATTHIES
[pH HATHHH CHIE BRAKOD0 COMPOTHETSHA H PealiayiTe ero Ba DepooRalbms
RosEETEpe. CHEHATE BETHAHEY DOILOINIRETD MIArs HHTErPHPOBIHAE AL B
SARIBCHMOCTH OT Bpeseri [TE U pasifiHe cXes AHTErPHpPO BN,

2, Paspadoraiime asimarop oosokasansoil ChMO ¢ orpasdseHHEM BpemMeHen
CEEILTAHNA B osepemi. [IpeanonaraeTed, S0 MoToK HasoK, CTY IR0 &
CHETEMY, SRNeTen mpocTefims. [MocTyNHEDAG B CHCTEMY BUBES MOWET CPasy
NOCTYIHTE HA O Ty EEBAHAE, SCTH KaHaT ceobOaeH, THED BCTATE B 0] 1k
Ecnm spesin mpelBasion Tk & 0depeIi MPeEsicHI0 HEROTOPOE NpeieiLioe
A Hee SHASEHIE, 0HE NOKASAST cHeTemy Heobe nywennoil. Humepean spesem

At SRENY NOCTYIUIEHASM OBYE COCETHNY FB0K, MAECHMANLHOS BpsEMA

npeftBaEnd TABKHE B 0%2peT Ah I B S8 BRINOIHSHIEN AW snucusaiotes
CayeafiHEIMH BEHHIMIE, D0IEHHEHHBH NOKXETeILHOMY PACOPEIEIEHHR C
SANAHHRIME CPETHEMH SHa9eHanL HuETaTop Jo/eeH BR0HATE MUeHEY
CHEAYEMIEN EapaseTpos wpdesmiaaocms CMO:

T CPEAHErD EfseneHl NpefhBaHnn BREki B epeTi

T EEPOETHOCTH BRATIOTHCHHS Rl BOK;

T oL EHTA JATPYIKH CHOTEMEL

1. MocTporTe MONENE TEREREHIN CIUMOMEHM BOTORS AETOMALIH 1 GeckOHSHO
AMHEHHOEH Opore, TRHEYVINEA caoboTno, aHakaToms, Hocne nossTs, kakme
raec TheHHeE WhifekThl cnocolHs ONHCRBATE IOCTPOEHHAR MOJEk.

4. Henoasays mogens @epriibcTa 2 GIUECIHIEE 0B JEHEN HEPTE,
OpeLA0EETE CBOMl BAPHAHT MATEMATIFECKOMA MOLENH wX HITHHE-KePTEI K.
[Mpobemme EasecTEeHHLIA ARANHT NOTYIEHEOR CHCTEME YpabHeril. Bunonaume
AHANIE WHCIEHAOA Cuenikd 108 JAHHOR CIICTEMBL.

G) MMopanok NpoBeIeHHN NPOMEKYTOMHOH ATTECTALNH, NOKAATEAH H KPUTEpPHH
OUCHHBAH AN

[MposesyTousas ATTECTALHA 10 AHCOHILIHHE «MaTeMaTHYecKoe MOOSIHPOBAHEE?
BEAKMAST TEOPETHHECKHE BONPOCE, NOIBAIHIONHE OUEHITE YPORSHE YCBOSHHA o0yHanMHcs
AHAHKE, B DPAKTHYECKHE IMJAHHE, BRMBIHIOLIHE CTENeHE COOPMHPOBAHHOCTH YMEHHE H
BAAMEHRH, npoBOaRTCH B hopMe 3a9eTa ¢ OUEHKDI.




Kpumepues Venewmosn ocaoe s POt ciciurLais RETRomes
- YMEHHE HHTEPIPETHPOBATE NOHATHA H YTEEPORICHHN, NPHMEHATE K PEICHHI0 31849 HIVIEHHYIO
TEOPHKY,
- YCBOEHHE METONOE H NPHEMOE PeMISHHE OCHOBHBIX 3184 JHCUHILIHHEL DpaoperenHe
HABLIKOE PaboTel ©  HARDOOEes 4acT0  BCTPEHAMUMMACE  ODLEKTAMH  MATEMATHYECKOID
MOIEITHPOBAHWE.
- JHAHHE OCHOBHEIX TEOPETHYECKHN MOIOMEHH, pAaTHOBHIHOCTE MATEMATHYECKHX MOAENSH 1
TpeboBaHi & HHM.

MokasaTenn | KPHTePHH OUEHHBAHHA 3A4eTa € OLE MR

— HA OUSHEY c0TIHYH0: — 00VHA0MHACH N0KAILIBAST BEICOKHI vpoBeHE ChOpMHPOBIHHOCTI
KOMIETEHIHA, T.8. CTYVISHT QOUDHKEH NOKAIATE BRICOKAN YPOBEHL IHAHWI HEe TOULKO HA YPOBHE
BOCHIPOMABEAEHHE 0 ODBHCHECHHA HHDOPMALHH, HO H HHTEUISETVANEHLIE HABRIKH PelISHHA
mpodneM | 34084, HAXOEICHHA VHHEATRHEX OTBETOB K NpolieMas, ONEHKH H BRHECEHHA
KPHTHYECKHY CYR1EHHI;
— HA OUSHEY «XOPOWoy — o00y4aroiics NOKAILBAST CPpeIHHi YpoBeHE ChOpMHPOBAHHOCTI
ROMIESTEHLHIA, T.€. CTYJIEHT JOMHEH NOKA3ATE IHAHHA He TONBKO HA YPOBHE BOCTIPOMIBEIEHHA H
OOBHCHEHHA HHQOPMALME, HO H HHTEUSKTVAILHEIE HABRIKM pelleHns npodies u agad,
HAXOHIEHHA YVHHELIRHRIX OTBETOB K NpoLIenas;
— HO OUEHEY «¥J0BACTBOPHTEILHOY — O0y4anicy NOEMBEBIET NOPOrOEEIH  YVPOBREHE
CHOPMHPOBAHHOCTH  KOMICTEHIME, Te. CTYIEHT JODKeH NOKAIATE IHAHHMA HA YpPOEHE
BOCHPOHIBELEHHA W 00BACHEHHA HHQOPMALHH, HHTEUIEKTYANEHEE HABKIKH PEIIEHHA NPOCTRX
EHIELY
—  Hil OUEHEY «HEVIOBICTBOPHTEILHD — PEIVIRTAT O0YHEHHA HE J0CTHIHYT, 00y YA IHACE HE
MOKET [OKAATE THAHHA HA YPORHE BOCIIPOHIBEICHHA H ODBACHEHHA HHMOPMAIIHE, HE MOMET
[IOEAIATE HHTELICKTYAIBHEIE HABBIEH PCEIIEHHA TPOCTRIX 340449,

Evprosas pabora BROOMHASTCA 00J PYEOBOACTROM npenojasarend. B opoueccs ee
HANHCAHHA O0VYAKIIHACH PAIEHBAET HABKIEH K HAOYYHOH padore, MKPEUIEd W OJHOBPEMEHHD
PACIIHPEA IHAHNA, NOIVEEHHEE IPH H3y9eHnd kypea aMaremarieckoe Mogensposannes. [Tpu
BRINOIHEHHH KYpooBOl paborel obyuaommuiics QoMkeH NOKAATE CBOE YMeHHe padorars
HOPMATHEHEM MATEPHATOM H OPVIHMH THTEPATYPHEIMH HCTOYHHKAME, 8 TAKHE BOIMOKHOCTE
CHCTEMATHIHPORITE H AHANHIHPORATE (AKTHISCKHE MATEPHAN H CAMOCTOSTENEHO TROPYUECKH ero
OCMBICITHBATE.

B npouecce nanucadus kvpcoeodl pabors obywariuniics gonsen pasodpatecs B
TEOPETHHECKHN BONPOCAX H3IDPAHHON TeMBL, CAMOCTOATEIRHD MPOAHATHIHPOBATE NPAKTHYECKIT
MATEpHAT, patobpars 0 0DOCHOBATE [PAKTHYECKHE IPEIIOMEHHA.

MokasaTean B KPATEPHA CUCHHBAHIA KYPooBoi pabors:
- HA OUEHEY «OTAHYHO» — padora BEIIONHEHA B COOTBETCTEMH C 3ajaHmes, o0yqaminiics
MOKAILBIET BRICOKHH YPOBEHE THAHHI HE TOURKO HA YPOBHE BOCIPOHIBENSHHA W O0LACHEHHR
HHPOPMALAH, HO H HHTELICKTYAIRHLIEC HABRIKH PEMEHAR OpodmeM o 30084, HANOKIEHHA
YHHELTEHEX OTBETOBR K [IpOoDIeMan, OUEHEH H BEHECSHHA KPHTHYSCKHX CVRIeHNI;
- HA OUEHKY «XOpomoy — padora BeMOIHEHA B COOTBETCTEMH ¢ 3a0aHnes, o0yqamumics
OKAILIBACT THAHHA HE TOALKO HA YPOBHE BOCOPOHIBEACHHH B 0ORACHEHHS HHPOPMALIAN, HO H
HHTEIEKTYRIBHEE HABRIKH PelleHHA Npodies B 38184, HAXOMIEHHE YHHELIEHEY OTBETOR K
[rpodIeMan;
- HA OUEHKY «YIOBACTBOPHTEALHO» — padoTd BEUIONHEHA B COOTBETCTEHH ¢ AIAHHEM,
OOYHAKIMIACE NOKAILBAST IHAHHA HA VPOHHE BOCHPOHIBEICHHE H 00BACHEHHA HH(OPMAINIL
HHTELNEKTYANBHEIE HABRIKH PEIleHIA IIPOCTRIX A0a4;
— HA OUEHEY «HEVIOBICTBOPHTEIBHOM: — FIAHHS NPENOIAaBITEld BIIOJIHCHD YacTHYHO,
OOYVHAKIMACE HE MOBET BOCHPOHIBECTH W ODBACHHTE CONEPHAHHE, HE MOMET [NOKAIATE
HHTEIEKTYAIBHEE HABLIKH PEIUSHHE NOCTABISHHON 380840,



