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JIner akryanuzanuu paéodeil mporpaMMsl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamgHoil MaTeMaTuku U UHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTuku U UHPOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rofy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U HUHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kageapsl [IpUKIaaHON MaTeMaTHKU U HH)OPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

LenssMu  ocBOEHMsI IUCHMILIMHBI «MaTeMaTHuecKoe MOJEIMPOBAHUE)  SBISAIOTCS:
OBJIQJICHUE CTYJEHTaMU HEOOXOJMMBIM YPOBHEM OO0IIENpodeCcCHOHATBHBIX KOMIETECHIHH,
npeanonaralomux (GOpMUPOBAHWE YMEHUH M HABBIKOB OINMCAHUS W H3YYEHHUS peabHbIX
¢u3nuecKnx, OMOTOrMYECKHIX, TEXHUUECKUX U MPOYUX CUCTEM C IIOMOUIBIO HX MaTeMaTHYECKUX
MoJieiell Ha OCHOBE CIELMaIbHBIX MAaTEMATHYECKUX METOA0B U aJITOPUTMOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuumuimaa MatemMaTnyeckoe MOISITMPOBAHUE BXOIUT B 00S3aTEIbHYIO YaCTh Y4€OHOTO
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

Jns  u3ydeHWss  JUCHUIUIMHBI  HEOOXOIWMBbI  3HaHUS  (YMEHHs,  BIaJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

MareMaTHueCKUEe OCHOBBI 5KOHOMUKHU

OOBEKTHO-OPUEHTUPOBAHHOE POTPAaMMHPOBAHUE

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyUEHHBIE [IPU U3YyYEHUU JAAHHON JAUCLUUIUIMHBI OyAyT
HEO0XO0AUMBI JUIsl U3yYSHUS IUCHUILINH/TIPAKTHK:

Kommerotrepnas rpaduka

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

BeinonHnenue u 3anura BhITYCKHOW KBaNU()UKALMOHHOM paboThI

3 Komnerenuuu odyuaromerocs, popMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynmprare ocBOEHHMS IMCHIUILIMHBI (MOAyis) «MaTeMaTHYecKoe MOJICINPOBAHUEY
oOyuyaromuiics 10JkeH 001a1aTh CAEAYIOIUMU KOMIIETEHIIUSAMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-3 Cnioco0eH NpuMeHsITh U MOAU(PHUIIMPOBATH MATEMATUUECKHUE MOJIEIN JIJIS PEeIIeHUs 3a/1a4
B 001aCTH PO ECCUOHATLHON eI TeIbHOCTH

OIIK-3.1 Pa3pabaTbiBaeT MaTeMaTH4eCKHE MOJENM M IMPOU3BOAUT UX aHAIU3 NPU
pelIeHNH 3a/1a4 B 0071acTH PO ecCHOHAIbHON NesITeIbHOCTH

OIIK-3.2 CocrapisieT 1 0(pOpMIIET OTUYETHI, BBIIOIHAET TPEOOBaAHUS HOPMOKOHTPOJIS
0 pe3ynbTaTaM npogecCHOHATILHOM A TeITbHOCTH

OIIK-3.3 Brimonnser 0630psl HayuyHONW MH(POPMAIIUHU, TOArOTABIUBAET MYOIUKAIIUH

110 TeMe NPoheCCHOHAIBHON AEATEIHLHOCTH




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast Tpy10EMKOCTh AUCLUUIUIMHBI COCTaBIsIeT 4 3ayeTHbIX eauHul 144 akan. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 70,8 akaj. 4acos:
— aynuTopHas — 68 akaj. 4acos;

— BHeayIuTOpHas — 2,8 akaJl. 4acoB;

— caMoCTOsITeNbHAs paboTa — 73,2 akaJl. 4acoB;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,

®dopma arrecralum - Kypcopasi paboTa, 3a4eT ¢ OI[CHKOI

AynutopHast ) =
o | xonraxtHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S . p Kon
S S © | caMOCTOATENbHOH | yCIeBaeMOCTH U
JIMCLIUTIIAHEI 5 £ ., | xomnereHumu
@) 2 £ paboThI TIPOMEKYTOUHOM
nab. | mpakr. | 3 &
Tlex. z'g aTTeCTaluH
3aH. 3aH. | O &
1. Beesenue B MaTeMaTHYECKOE
MOJICITHPOBAHHE
1.1 Tlomstuss  Mozenu,
CamocToaTeNnbHOE
MOJICITUPOBAHUS, o
M3y4eHne yueOHon
MaTeMaTHIeCKOTO . IMposepka
o Y HAYYHOH
MozenupoBaHusi. CBOMCTBa KOHCIICKTOB,
5 2 4 JUTEPATYPHI, .
Mozenelt M TpeOOBaHUS K YCTHBIIT ompoc,
HOJrOTOBKA K
HHM. Knaccudpukanus o0cyxaeHue
N nabopaToOpHOMY
Mozenel. PasHoBHIHOCTH
. 3aHATHIO
MaTeMaTHYECKHX MOJCIICH.
CamMocTosTebHOE
1.2 Otarnsl o
u3ydeHue yueOHon
MaTeMaTHIeCKOTO . ITposepka
U Hay4HOH
MO/ICITHPOBAHHSI. KOHCIICKTOB,
2 4 JUTEPATYPBI, .
OcHOBHBIE TPUHIATIBI YCTHBIIT ompoc,
MOATOTOBKA K
HOCTPOCHUS o0cyxaeHue
. nabopaTopHOMY
MaTeMaTHYeCKUX Mojenen
3aHATHIO
6
CaMocTosTebHOE
13 MaremaTtuueckas u3ydeHue yaeOHoun Mposepka
MOJIEITh HoJseta U HAy4HOH POBED
KOHCIICKTOB,
PEaKTUBHOTO CHapsaja B 2 2 6 JUTEPATYPBI, .
YCTHBIH OIPOC,
TPaBUTAIIIOHHOM nose MOATOTOBKA K
obcyxaeHne
3eMJIU 1ab0paTOpHOMY
3aHATHIO
CaMocTosTebHOE
14  «Kectkue » u n3ydeHue yaeOHoun Mposepka
«MSATKHE» MaTeMaTHYEeCKIe U Hay4HOH POBED
KOHCIICKTOB,
MoJenu. Monenb cpakeHust 2 2 4 JUTEPATYPBI, .
o YCTHBIIT ompoc,
IByx  apmumit.  Mogens MOATOTOBKA K oGCyIeHIE
JTUHAMUKH MOy 1ab0paTOpHOMY Y
3aHATHIO
Uroro no pazaeny 8 4 18

2. CTpyKTypHBIE MOJETH




CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH

N [IpoBepka
2.1 CTpyKTypHBIE MOZEIH, U Hay4HOH
KOHCIIEKTOB,
UX BUJABI W CIIOCOOBI 2 2 4 JUTEPATYPBHI, .
YCTHBIH OIpoc,
MOCTPOCHHUS MOJIrOTOBKA K
oOcyxieHne
nabopaTopHOMY
3aHSITHIO
CamocrosTensHoe
u3ydeHue yueOHon
2.2 ITpumepsr i yHee ITpoBepka
W HAy49HOH
TOMOJOTUYECKUX u KOHCIIEKTOB,
2 4 4 JUTEPATYPBI, .
TEOMETPUUECKUX YCTHBIH OIpoc,
CTPYKTYPHBIX Mojieneit [TOAroToBKa K o0cyxaeHue
PYKTYP 1a60paTOpHOMY v
3aHATHUIO
Wroro no pazneny 4 6 8
3. MonenupoBaHue B YCIOBHSIX
HEOoINpeeIeHHOCTU
CamocrosTensHoe
u3yueHue y4eOHOH
3.1 DnemeHTHl TEOpUU Y yHes [IpoBepka
. U HAY4HOMH
HEYETKUX  MHOXECTB B KOHCIIEKTOB,
2 1 4 JUTEPATYPBHI, .
MaTeMaTHIECKOM YCTHBIH OIpoc,
MOATOTOBKA K
MOZEIUPOBaHUN o0cyxaeHne
nabopaTopHOMY
3aHSITHIO
CamocTosTenbHOe
3.2 MogenupoBanue B U3ydeHHe y4eOHOM Mposepka
YCIOBHSX U HAY4HOMH POBEp
KOHCIIEKTOB,
HEONpeeICHHOCTH, 2 3 4 JUTEPATYPHI, .
N N YCTHBIH OIpOC,
OIMUCBIBAEMOHN C IIO3HMLIHMH IIOAroTOBKaA K
obcyxxaeHne
HEYETKUX MHOXKECTB 1ab0paTOpPHOMY
3aHATHIO
CaMocToATenbHOE
u3yyeHue y4eOHoH
v i N [IpoBepka
3.3 MogenupoBaHue B U Hay4HOH
. KOHCIIEKTOB,
YCIOBHAX CTOXaCTHYECKON 1 2 4 JUTEPATYPEI, .
YCTHBIH OIpoc,
HEOINpeeTIeHHOCTU MOATOTOBKA K
oOcyxieHne
nabopaToOpHOMY
3aHATHIO
CamocToATeNnbHOE
u3yueHue y4eOHOH
. M yHee IIpoBepka
3.4 CrnyudaitHble TIpOLIECCHI, Y HAy9HOH
KOHCIIEKTOB,
0COOEHHOCTH uxX 1 2 2 JUTEPaTypsbl, .
YCTHBIH OIpocC,
MOJIETUPOBAHUS MOJrOTOBKA K
o0cyxieHHne
1ab0paTOpHOMY
3aHATHIO
35 Vpaemenms  A.H.
CamocTosTenbHOe
Konmoroposa B =
u3yueHue y4eOHOH
MOIETUPOBaHUN . ITpoBepka
. W HAy4YHOU
MapKOBCKUX CJlIy4anHBIX KOHCIICKTOB,
4 4 2 JUTEPATYPBI, .
npoueccoB. Mogaenp N- YCTHBIH OIpoc,
o MIOJrOTOBKA K
KaHAJIbHON CUCTEMBI o0cyxieHHne
1ab0paTOpHOMY
MaccoBOTO OOCITY)KUBaHUS
3aHATHIO
C OTKa3aMu
Uroro no pazaeny 10 12 16

4, JluHeiliHble W HEJIUHEHHBIE

MOICIIN




CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH

N [IpoBepka
Y HAY4IHOH
41 O 3akone [yka wu KOHCIICKTOB,
N 2 1 6 JUTEPATYPHI, .
TpaHULAX JUHEHHOCTH YCTHBIH OIpoc,
MOJIrOTOBKA K
oOcyxieHne
nabopaTopHOMY
3aHSITHIO
CamocrosTensHoe
n3ydeHue y4eOHOH
i yHee [Iposepka
W HAy49HOH
KOHCIIEKTOB,
4.2 CryomHsIe cpefsl 1 1 4 JUTEPATYPBI, .
YCTHBIH OIpoc,
IIOJTOTOBKA K
oOcyxieHne
1a60paTOpHOMY
3aHATHUIO
CamocrosTensHoe
u3yueHue y4eOHOH
Y yHer [IpoBepka
W HAy4IHOH
KOHCIIEKTOB,
4.3 YpaBHeHus Makcsesa 1 1 4 JUTEPaTypBbl, .
YCTHBIH OIpoc,
MIOJTOTOBKA K
o0CyXIIeHHE
1a00paTOpPHOMY
3aHATHIO
CamocrosTensHoe
u3yueHue y4eOHOH
Y y N [IpoBepka
W HAy9IHOH
4.4  @paktanel U HX KOHCIICKTOB,
2 2 3,2 JUTEPATYPBI, .
pUMEHEHHE YCTHBIH OIpoC,
MIOJTOTOBKA K
o0CyXIIeHHE
1a00paTOpHOMY
3aHATHIO
Hroro no pazneny 6 5 17,2
5. MonenupoBanue
MCIIOJIb30BaHUEM
HUMUTAIMOHHOTO IMOAX0/1a
CamocrosTenpHoe
u3yueHue y4eOHOH
5.1 HWmwuratop cHCTEMBI Y i HA yHOﬁ [Iposepka
MaccoBOTO OOCITyKHBaHHSI. i KOHCIIEKTOB,
2 2 6 JUTEPATYPBI, .
Ilonsitne KJIETOYHOI'O YCTHBIi 0IIpoc,
MOJrOTOBKA K
aBTOMATa obcyxaeHne
nabopaToOpHOMY
3aHATHIO
CaMocrosTensHoe
. u3ydeHue y4eOHOH
5.2 Kuerounslii aBTOMAT i yHee [Iposepka
[ " 1 HAYYHOU
Kusup". Mopenb KOHCIIEKTOB,
. 2 2 4 JIUTEPATYPHI, .
6I/IOJ'IOFI/I'{6CKOI/I CHCTEMBI YCTHBIN OIIPOC,
" " MOJATOTOBKA K
XUIHHAK-KePTBA obcyxaeHne
nabopaTopHOMY
3aHATHIO
CaMocrosTensHoe
5.3 KierouHsle aBTOMATHI u3ydeHue y4eOHOH
o IIpoBepka
Mopens Bunepa- U Hay4yHOH
KOHCIIEKTOB,
PozenoOmora. 2 3 4 JUTEPATYPHI, .
YCTHBIH OIpoc,
MopenupoBanue IOJTOTOBKA K oBCyKIeHHE
JICITOKALIUI B MeTaJlie 1ab0paTOPHOMY Y
3aHATHIO
HWroro no pazaery 6 7 14
Uroro 3a cemectp 34 34 73,2 Kp,320
KypcoBas padora
Hroro no aucumruinie 34 34 73,2 yp P i

3a4eT C OLICHKOI




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

B xoxe u3yueHus IUCHUIUIMHBI PEKOMEHIYETCS HCIIOJIb30BaTh OOpa3oBaTelbHBIC U
UH(POPMALIMOHHBIE TEXHOJIOTUH:

1. TpaguuMoOHHBIE TEXHOJIOTUN OOyUYEHUS, MPEATNOararoe neperadyy nHbopmanuu B
TOTOBOM BHUJE, (GOPMUPOBAHHE YYCOHBIX YMEHHUH MO 00pasily: JCKIUsA-U3JI0KEHHUE, JICKIIHsI-
00BsicHEHHE, Ta0OpaTOPHBIE 3aHATHSL.

Hcnonp30Banue TPaAUIIMOHHBIX TEXHOJIOTHIA 00€CIIeUnBaCT OPUEHTHPOBAHNE CTYACHTA B
NOTOKEe WH(GOpPMAlLlMK, CBS3aHHON C pa3IMYHBIMU MOAXOJaMU K OINPEACNICHUIO CYIIHOCTH,
CoJiepKaHus1, METOJI0B, (GOPM PAa3BUTHUS H CAMOPA3BUTHUS JINYHOCTH; CAMOOIPEICIICHHE B BBIOOPE
ONTUMAJIFHOTO MYTHU U CIIOCOO0B JIMYHOCTHO-NTPO(ECCHOHATIBEHOTO PAa3BUTHUS; CUCTEMATH3AIIIO
3HAaHUHM, MOJYYCHHBIX CTYACHTAMH B MpoOIecce ayAUTOPHOW M CaMOCTOSTEIbHOH paboTHI.
JlekumoHHbIE  3aHATUS TPOBOAATCS C  HCIOJIb30BAHUEM  MYJIbTUMEIUMHBIX  CPEACTB.
JlaboparopHble 3aHATUS OOECHEYMBAIOT PpA3BUTHE U 3aKPEIJICHME YMEHUN U HaBBIKOB
ompezeNeHusl Ielell W 3a7ad camMOpa3BUTHA, a TakKe MNPUHATUS HauOonee 3(PQPeKTUBHBIX
pelieHui no ux peanusanuu. JlabopatopHbsle 3aHATHS MPOBOJATCS B KOMIIBIOTEPHBIX Kilaccax
BbluncauTeNbHOro nieHTpa ®I'bOY BITO «MI'TVY ».

B xone mnpoBeneHus 1a00OpaTOPHBIX 3aHATUN MpPEAyCMaTpUBAETCS HCIOJb30BAHUE
CPEICTB BBIUMCIUTENBHOM TEXHUKM TMIPH BBINOJIHEHUW WHAUBUAYAIbHBIX 33JaHUA U
TECTUPOBAHUS.

2. NnrepaktuBHble (GOpMbI 00yUeHUS, MPEIIONAralliue OpraHu3alnio o0ydyeHusT KaKk
IPOAYKTUBHON TBOPUECKOH JIEATENBHOCTH B PEKUME B3aUMOEHCTBHS CTYIEHTOB JAPYT C APYTOM
U C TIperno/iaBaTesieM

Hcnonb30BaHne HMHTEPAKTHBHBIX OOpa30BaTEIbHBIX TEXHOJOTUH  CHOCOOCTBYET
MOBBILICHUIO HHTEPECAa U MOTUBALIUU YYAIUXCSI, AKTUBU3ALUN MBICITUTEIHLHON NEATEIbHOCTH U
TBOPYECKOTO TMOTEHIIMAajda CTYACHTOB, nenaeT Oosiee 3(PGEeKTUBHBIM YCBOCHHE Marepuala,
MO3BOJIIET MHIUBUYaTH3UPOBATh O0yYEHHE U BBECTH YKCTPEHHYIO KOPPEKIIHIO 3HAHUH.

[Ipu npoBeneHny 1a00PATOPHBIX 3aHIATUN HCIIOJIB3YIOTCS IPYMIIOBas paboTa, TEXHOJIOTUs
KOJUIEKTUBHOM TBOPYECKOW JESATENIbHOCTH, TEXHOJOTHS COTPYAHMYECTBA, pOJIEBAas WIpa,
oOcyxaeHue mpobieMbl B Gopme AMCKyccuH, Ae0aThl, KPYTJblid cTon. JlaHHBIE TEXHOIOTHUHU
o0ecrieunBarOT BBICOKMN YPOBEHb YCBOEHHUS CTYIAEHTAaMM 3HAHUHU, 3(PPEKTUBHOE U YCHEIIHOE
OBJIaJICHUE YMEHUSMU U HaBBIKAMH B TMPEAMETHON o0nactd, (GOpMUPYIOT MO3HABATEIBbHYIO
NOTPEOHOCTh M HEOOXOAUMOCTh JIajbHEHIIEro caMoo0pa3oBaHus, MO3BOJIIOT aKTUBU3UPOBAThH
HCCJIEIOBATENBCKYIO JIEATENbHOCTh, 00ecreunBaroT Y (PEeKTUBHBINA KOHTPOIh YCBOCHUS 3HAHUH.

3. Bo3moxsocTH oOpazoBarensHoro moptama DPIBOY BIIO «MITY» s
MPEIOCTaBIIEHUsI CTYACHTaM Tpaduka CaMOCTOSTENILHON paboOThl, pacluCaHusl KOHCYNbTALUM,
3a/laHuil JUIsl CaMOCTOSITENIbHOTO BBITIOJTHEHHSI U PEKOMEHIYEMbIX TEM JJII CaMOCTOATEIbHOTO
U3YYEHHUS.

Hcnonb3yemble 00pa3oBaTEeNIbHBIE TEXHOJOTUU TIO3BOJISIIOT AKTUBHO TNPUMEHSTH B
yueOHOM TIPOIeCCe MHTEPAKTUBHBIE (JOPMBI TIPOBEACHUS 3aHATUN (KOMITBIOTEpHAS CUMYIISIINS,
pa30op KOHKPETHBIX CHUTyaluii), dYTO CcHocoOCTByeT (OPMHPOBAHUIO U  Pa3BUTHUIO
npodecCHOHANBFHBIX HABBIKOB O0y4atoruxcs. [I[puMenseMble B mporiecce U3y4eHus TUCIUTITHHBI
MTOMCKOBBIN M UCCIIEIOBATEIHCKAM METOBI B TIOJIHON Mepe COOTBETCTBYIOT TpeboBanusm OI'OC
10 Peaan3aly KOMIIETEHTHOCTHOTO MOIX0/1a.

6 YueOHO-MeTOqUUECKOE 00ecIedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMANIMOHHOE 00ecedeHHe TUCHUIIIMHBI (MOTYJIsT)

a) OcHoBHas TUTEpaTypa:

1. 3anusnsk, B. E. BBenenue B MaTeMaTHYECKOE MOJICITMPOBAHUE ;| YIeOHOE TTocoOune st
By30B / B. E. Banu3snsik, O. A. 3omotoB. — Mocksa : U3narensctBo FOpaiit, 2020. — 133 ¢. —
(Beiciree obpazoBanue). — ISBN 978-5-534-12249-7. — Tekcr : anexkrpounsiii // DBC FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/447100 (nata oopamienus: 24.09.2020).

2. Jlo6anog, A. 1. Marematnueckoe MOICITMPOBAHNE HEIIMHEHHBIX MPOIIECCOB | YUSOHUK
s By30B / A. U. Jlobanos, U. B. [TerpoB. — Mocksa : M3natenscto FOpaiit, 2020. — 255 ¢. —
(Beiciree obpazoBanme). — ISBN 978-5-9916-8897-0. — Tekcr : snexkrpounsiii // DBC FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/452200 (nara oopamienus: 24.09.2020).

0) JJlomotHUTEILHASI TUTEPATypa:

1. Kadapos, B. B. MaremaTnueckoe MOJeIMPOBaHIE OCHOBHBIX IMPOIIECCOB XUMUYECKUX
IPOM3BOJICTB : yueOHoe mocodue s By30B / B. B. Kadapos, M. b. ['ne6oB. — 2-e uz ., nepepad.
u non. — Mockaa : U3narensctBo FOpaiit, 2020. — 403 c. — (Briciiee o6pazoBanue). — ISBN
978-5-534-07524-3. — Texct : oanekrponnsnii // 3BC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455050 (mara obparuenus: 24.09.2020).

2. Puzanuenko, . F0. Maremarndeckoe MOJEIHpPOBAHUE OMOJOTHYSCKUX IPOIECCOB.
Moenu B 6HOpH3HUKe U SKOJIOTHH : yueOHOoe mocodue st By30B / I'. 1O. Pusnuuenko. — 2-e u3.,
niepepad. u gorm. — Mocksa : M3garenscTBo HOpaiit, 2020. — 181 c. — (Briciiee oOpa3oBaHue).
— ISBN 978-5-534-07037-8. — Tekct : snekrponnsiii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/451558 (nata obparenus: 24.09.2020).

3. HedrerazoBbie TexHomOrMH: (HU3MKO-MATEMATUYCCKOE MOJICIMPOBAHUE TECUCHUH :
yuebHoe mocoowue 1151 By30B/ A. b. [1labapos [u ap.] ; mox penakiueii A. b. [Ilabaposa. — Mocksa
: U3narensctBo KOpaiit, 2020. — 215 c. — (Briciiee oOpasosanue). — ISBN 978-5-534-03665-
7. — Texcrt : anextponnsiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453520 (nara
obparmenus: 24.09.2020).

4. Apuonba, B.M. Msrkue u xectkue maremarnieckue mozaenu / B.U. ApHonba. - M.:
MIIHMO. - 2008. - 32 c.

5.TapaceBuu, }0.}O. Matematndeckoe u KommbioTepHoe MmojaenupoBanue / HO.IO.
Tapacesuu. — M.: YPCC. - 2004, — 152 c.

6. Amuxmen, B.H. Beenenue B MmareMaTrueckoe MojeupoBanue: YueoHoe mocooue /
B.H. Awmmuxmen, M.b. I'mtman, W.O. Kemnep u nap.; Ilog pen. IL.B. TpycoBa.- M.:
YHuBepcurerckas kaura, Jloroc. - 2007. — 440 c.

B) MeToanyeckne yKazaHus:

1. bopnosckuit, I'. A. ®u3ndeckue 0OCHOBbI MaTEMaTHYECKOTO MOIETTUPOBAHUS | YHEOHUK
U nipakTukyMm 17st By30B / I'. A. bopmosckuid, A. C. Konaparse, A. Yoynepu. — 2-¢ U3.1., HCIIP. U
nomn. — Mocksa : M3parensctBo FOpaiit, 2020. — 319 c¢. — (Briciiee o6pazoBanue). — ISBN
978-5-534-05365-4. — Tekct : oanekrponnsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452264 (nata ooparienus: 24.09.2020).

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 GeccpoaHo
Professional

7Zip cB0OOIHO pacrpocTpansemoe [10 OCCCPOUHO

FAR Manager cB000JTHO pacnpoctpansemoe [10 0ECCPOYHO




Adobe Reader [cBo6ogHO 0eccpouHO
Bbpayze CBOOOHO

I\/Il)ozyi | IaII) pacapocrpansgemoe I10 beccpotino
Bbpayzep CBOOOIHO OECCPOYHO
NotePad++ [cBoGoaHO 0eccpoUHO
MS Visual CcBOOOIHO BeccpouHo
Studio Code |pacnpocrpansiemoe ITO

MathCAD

v.15 1-1662-13 ot 22.11.2013 0eccpouHo
Education

Maple 14

Classroom K-113-11 ot 11.04.2011 0eccpovHO
License

MathWorks

MaLah  |k-89-14 01 08.12.2014 Geccpouno
Classroom

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchlIIKa

YHUBepCUTETCKAS nH(pOpMaMOHHAsS
cucrema POCCUA

https://uisrussia.msu.ru

OJNEKTPOHHbIE pecypchl  OUOIMOTEKU
MI'TY um. I'."1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poceniicras locynapersennas https://www.rsl.ru/ru/4readers/catalogues/
6ubanoreka. Karamoru

®denepanbHOE rocylapCTBEHHOE

Or0KETHOE yapexaenne|URL: http://www1.fips.ru/
«DenepalbHbIi HHCTUTYT

Nudopmanvonnas cucrema - EmguHoe
OKHO JIOoCcTyna K WH(GOPMAIMOHHBLIM

URL.: http://window.edu.ru/

[TouckoBas cucrema Akamemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

HanunonanpHas nHGOPMAIMOHHO-
aHaJUTUYECKas cucTeMa — Poccuiickuil
WHJIEKC HayuyHoro rutupoBanus (PMHILL)

URL.: https://elibrary.ru/project_risc.asp

OnekTpoHHas 0a3za  MEPUOJUYECKHX
mw3ganuii  East  View Information

https://dlib.eastview.com/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:




JlexuvoHHass ayautopus: MylbTUMENMIHBIE CpPEACTBA XPAaHEHUs, Iepeladyud |
npeJcTaBiIeHus HHPOpMaIuu

Y4eOHbIC ayIuTOpUU JJIsi TIPOBEACHHUS JTaOOpaTOPHBIX 3aHSATHUH, TPYNIOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJbTAlUUW, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTECTAlUU:
KOMIIbIOTEepHBIN Kiacc: [lepconanbHbie KommbioTephl ¢ makerom MS Office, Bbixomom B
WuTepHer M C JOCTYIOM B DJIIEKTPOHHYIO HMH(DOPMAILIMOHHO-00pAa30BaTEIbHYIO Cpeay
YHUBEpPCUTETA

[Tomemienust 11 CaMOCTOSITENIBHON pabOThl OO0YYarOMIMXCS: KOMIIBIOTEPHBIE KIIACCHI;
yuTaIbHbIC 3a)Ibl OnOMuoTeKku: [lepcoHanbHbie KoMmIbloTephl ¢ maketom MS Office, Brixogom B
WuTepHer M C JOCTYIOM B DJIIEKTPOHHYIO HMH(DOPMALIMOHHO-00pPA30BaTEIbHYIO Cpeay
YHUBEpPCUTETA

[Tomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS y4eOHOro
obopynoBanust: Cremaxu Ui XpaHEeHU y9eOHO-HATIISTHBIX TOCOOUH U y4eOHO-METOAMYECKOM
JIOKYMEHTAIUU.



Mpuaosenne 1
6 YVuelno-meroinueckoe odecneqeHne caMocToRTe AR padors ofyyamimmyca

[Mo mmcunnamae sMaremMaTHqecKos MONCAHPOBAHHE: [NPEIYCMOTPEHA AVIHTOPHAR H
BHEAYIHTOPHAY CAMOCTOATEIEHAR padora ofyuamnxca.

AYIHTOPHAY CAMOCTORTENEHAR pafora  CTYQEHTOR OPEINOIAraeT  BeINOIHEHHE
nafoparopHe. paboT HA COCTARMSHHE MATEMATHHECKHX MOenel HIydHaeMblx HENCHHE |
paspaboTey nporpass gns JBM, peanniviouHx yEAQIAHHEIE MOJEIH © USNbH DPOBEPEH HX
e THEHOCTH.

Mpumepnse aydumaopuse nadopamaopisie padoms (ATR):

AP Nel aPaipadomyag o @iaans Mamemam i eckux modeaedi © nonossosanmwen Maples
L Cocrapnte B cpene Maple nporpastsy, oo/ s yio:

I. Haifrs aHAanHTHYSCKOS PELISHIE VPABHEH A vi=y(1- 1}
g -
2. Haifrd aHANHTHYECKDE PELIEHHE VPABHEH A TA1A4H Eﬂnum v =¥(1 :"}: yil=1.
3. Haittn wscnenuoe pewenwe sagaun Komm Y = y(l=x) y(0)=1. npvesns no

yauormHaHni MeTo Pyare-Kyrra-Pansbepra nopaaka 4-5 ¢ maros H=0,1 #a orpeake [0;1].

4. MocrponTte rpaik AHANTHTHYSCKOID pemennd 3a0a4yd Komn n.2 sa orpeake [1] senéasm
UBSTOM C TOUILHHOH T 10§ saamicei ol padik QoyvHKHES.

II. CocrasdTs NPOrpaMMy, PeLmHIviwyee mero] Pyare-Kyrma pemesns JaHHOM VPABHEHHA.
[MocTponTe rpaduk norydEHHOE TalIHHHOH QVHELHR.

CpasHHTh NONYYSHHEE IHAYCHIE (YHELHE IPH PEATHIA0NHA NporpasyMel | o nporpamMmes 2.

[I. CocrasnTe NporpaMsy pPellcHdds  yPaBHEHHS },r = -1'{1 -I} - PELTHIVIONIYHY METOM
Pyure-KyTra B BlA¢ DpOLeypsl.

AP Ne2 wlloném cnapada (paxenms ) & Spaanumaiinommom note Jeas

I. Cocrapnts nporpasay, NOABMIHKOLYE) HANOAHTE 10 HAYANEHOH CROpPOCTH Ty W Yray
HAKIOHA 0 CHAPAA K NOBEPXHOCTH 3eEMIK:

— TPASKTOPHE NMIETA CHAPALA 0 CTPOMTE F rpadiHyecrn:

— PACCTORHHE MERIY HAYAIEHOH H KOHSUHOH TOYKAMK STOH TPaskTOPHN;

— MAKCHMANLHYH) BRICOTY NOJhEMA CHAPHA,

— BpeMA DOAETA CHAPH A,

ConpoTHRICHRE BOITYVIA HE VIHTHIBATE.

2. CocraBHTh DpOrpaMMy NONETA CHAPAAA H HANTH YEOAHHBE XAPAKTEPHCTHEH, VMHTHIBAK

mtlfﬂ'l’ﬂﬂﬂfﬂ“f ll:l'i-j.l_:r'l.ﬂ.

ATP i aModeau copfodnoze o 02paHESERHON0 POCIIG MO ULR T
B HauankHe MOMEHT BPeMEHl ) KOIHYECTECHHRI COCTAR HEROTOPOrD GHOMOI HYECKOID B
pagen N, enuauy. TpeGvercs clenate NpOrHOd 4HCISHHOCTH h'{:} NAHHOH DOOYIHUHH TpH
[21, pna Apyx coydaes:
*  OTHOCHTENBHEI TeMI NPHPOCTA NOMYANNHE HE JARACHT OT e¢ YHCICHHOCTH H PABEH
NOCTOAHHOH BemauEe ¢ (CBoBOIHBIH POCT NOMYIALHE],
*  OTHOCHTENBHBI TEMN MPHPOCTA MONYIALHE YMEHBIIACTCH THHENHO ¢ VBEIHYEHHEM &8
QHCIEHHOCTH H paBeH peandmHe r=HN(t) (orpannsesHeii poct nomymsumnn).
C 910H Ueiki HealxoHmMo;
*  COCTABHTE MATEMATHYECKVIO MOJETE CBOGOIHOND POCTA NOMYINUHH B BHIE THHEHOIO
AndepepeHiHANEHOND YPABHEHHA, HARTH AHAIHTHYECKOES PEIIEHAS YPABHEHHA]
*  COCTABHTE MATEMATHYECKYH) MOJCIE OFPAHHYEHHOID POCTA NONYARNHH B BHE
AndepeperupansHore ypasdens bepayiin, onpejsinTe AHATHTHYECKOS H YHCISHHDE



PELISHHE YPABHEHHH [PH 2A0AHHEIX HAYANBHLIX YCOOBHAN, [OKARATE rpadHyYeckn
MpHANHESHHOE COBMATEHHE IUIVISHHEY PemeHmil;
*  OPHBECTH  rpAfiMHMECKYH)  HLUBOCTPALME HIMEHEHHS YHCISHHOCTH U1 Mogened
CO0OIHOID 0 OIPAHHYEHHOND POCTA NOIYIHIHI;
*  COENETE BRIBOML M0 pabore.
Hexonume naHHbE 118 pacdeTos NpUBeieHsl B Tadun].
e  Tabuuua |

Ip.Hac | Ng rouae™ |k

21 40 0,29 el

ATP Ned aHlewémpme sodenn Coupam ez wompeisme et

Fadaua.  [ea ncrpefurend H3 npoTHEOGOPCTEVIOWHL BOTAVIUHEIX ApMHA PYROBOJCTEVHITCH
CTPATETHAMH:

A: Eoiad cHAPAIOB M0, TO BEPOATHOCTE NOPAKEHAE NPOTHEHHED MOUMEE, HHAYE — He M@TaN .
B: Ecam chapaaos se waie, 70 BEPOATHOCTE NOPAACHHE NPOTHEHHED Goursiias, HHAYE — He
BOTBIMER.

HisecTHo, o

s cHapagos = (0,873; 0.4715; 0,3/30),

Minas sepoaTHocTe = (0,10,9; 0,5/0,5; 0,8/0,1,

fonbnas seporTaocTe = (0809 0,540,5; 0,3/0.2).

Yueno cHapaios He o9eHs Mane. Ko nobeant?

CocrasiTe HEMETKHE MOMSTH PeATM3ANNN KOmIoH CTPATErHH W HA OCHOBE HHTEMPLILHOI
HHOEKCA PAHRHPOBAHHA BEEBHTE NODETHYI CTPATENHED.

AP MNeS aModets n-KasaIsHoN CHCTEW B WECCOR0S0 ORCIVHCHSTHIA ¢ CIIKE M

Todaua. Onpenennre tpedyeMos YHCI0 KOSK B CTALUROHAPE DONBHHURL, CCIH CPEIHEE BPEMH
BRIIIOPOBISHEE 000 DonsHoro cocTapnger 21 gens. HoBae GonbHEE HE DIPHHAMAKITCH, SCIIH
B¢ KOfKH B CTAUHOHApE 3AHSTEL [ToTok DOCTVILIEHHA GONBHEX OAHIOK K NVACCOHOBCKOMY C
HHTEHCHEHOCTREY 3 4el0Beka B JeHb. BepoaTHOCTE OTKATA HE J0KHA ORTh Beime 5%.
BraacHiTE CpajiHes 9HCI0 JAHATEIX KOSK.

BrnonHuTe ece pacyérHee onepansn 8 cpene Excele.

ATP Nef aModets X -a0epmea s

. Hecnenosars knaccHYeckyved Moaens Bonsreppr—Tloren (3, =0).

1) Beoas pasiHYHENR: HAYANRHEIE YEIOBHA, DIOCTPOMTE (MI0BLLIT DOPTPET H JABHCHMOCTH POIMEpi
(IO IALHIT OT BPEMEHH.

2) HecnenosaTh, KIK HIMEHEHHE NAPAMETPOE MOJETH BIHAET HA JHHAMHKY MO0 IHUIHA.

2. Hecnenosate mMolnduusaposadayio motens Bonsreppei—TloTen npH paaiHyHEN THAYSHHAN
MAPAMETPOR: BBOJA PATIHYHEE HAYANEHEE YOUOBHE, OOCTpoMTe pasossil noprper u
JABHCHMOCTH PAIMEPD NONYIHUHE 0T BPeseHH.

COraer no pabore Qom#eH CoNepHaTh (MOORBE DOPTPETHL B IpAdHEd IABHCHMOCTH PaIsepa
O IALAIT OT BPEMEHH 118 CIyHaes:

.y, =0
2% >0, a8 —ya, <0

Ay >0 af -y >0

JIOOAHHTENBHGS  3AjaHHe  OpHBEIHTE  CHCTeMyY  ypasHenHid  Boanwreppr—loten K
feapassepromy By, Kakos cabica nomyHesHsix DespaasmepHbix napaserpos’?



Mpuaosenne 2

T DueHouHEIE CPeICTRA ATH NPOBETCHEA NPOMEEY TOUHOH ATTECTANNR

a) Ilaanupyessie peayasTaTs ofyUeHns B OUEH0YHENE CPE1CTRA 108 NPOBEICHIA
MPOMEEYTOMHOE ATTECTAHNE

Foa
HHTHEATOP

Hemueatop

JAOCTHEEH R
ROGIIETEHLHH

CgHoHRE CpeIcTEa

OIIE-3: cnocolien NPHMERATE B MOIHGEIHPOEITE MATEMATHHECKEE MOTLIE 16 pelieHn 33139 B olaacr

e v TR AT EIREOCTH

OITE-31

Paspadarenaer
MATEMATIEEECKHE
MOZENH i
OPOHSEOIHT HY
HEAIIEE (P e HAE
58385 B RnRCTH
npofecc HOHLTEEOR

ST NEHCTH

Ll ol

17.
18,

9.

21.

A,
. Monens Sionoraseciod cHeTesel o X TR -EePTEL.
25,
26,

Tlepenicinn meopemiineckiiy Sompecne K Maeny:

[Tomaiee seonem. CeoRcTaa Mogenel o Tpedosasin K HAM.

[omamiee sepmenpobadag. MatesaTiieckoe MOIETHpOBIHHE,

K naceafomanna mogenzil. PassondIHOCTH MATEMATIFECKAN MoTemei.
ITRNEL MATEMETHISC RO MOTETHpOBAHAL. (ICHOBHEE NPHHLANE NOCTEHAS
MATEMATIFECKAY  MOJenef.  ANropsuTs  Opoleccd MATeMATINEECEODD
M0 AHPOEEHAA

MaTeMaTHYIEC Kad MOTENE 0NETE CHAPAAA B IPAENTALEHHOM 00 3esiH fe3
YUETA CONPOTHEIEHIEN BOZIYXA.

MaTeMATHICC KA MOTETE BOBETA CHAPANA B IPABHTAIHOHHOM NOBE JeMm &
YUETOM CONPOTHRIEHHA BOZTYNA,

R ECTEHER H «MATKHES MATeMaTHHeckHe smofem. Molels cpaweHas IByx
APl

R ECTEHE M #MATEHES  MATEMITHECCKIE MO
Ty AR L.

CrpysTypHEE MOIETH, HY BRI | Ci0colb nocTpocsi, [TocTpoesise Mon2ms
COCTARR M CTPYETYPL CoMbMd ML 3] MaTpiapxate; §) pasHONPABHEH CYTIPYTOH.

Moznend  gEHEANHER

. MNpimeepes TOMONOCIFECKAY. W TeOMETPIMSCKAN  CTPYETYPHRIX MOJBEA.

MaTesaTH9ec kan wo3enk GackenionscTa.
TAMEMEHTE TEOpHHE HEUETEKHL MHOWOCTE B MATSMATHIECKOM MOLETEPOBIHHH.

. fpﬁﬂHE‘H.IIE' INEHMBERC THALCKAN EPEMEHHRBY B HETETRHY MO,
. MaTesaTHsec Boe MOAZMHPOSEAHE ¢ MOIHIIHE HESETKHK MHOBECTR
3 Ml:lﬂ,tllll]'h}!all.llé B YCROBHAX  HeOOpeleEHHOCTH.

MozsendpoeaHEE B
WEMBHAR CTONACTHISCKOH HeOnpe NS HHOCTH.

. Coyuafisbie Nponecesl, 0o0feHHDCTI HE MOSEIHPOEBIHIHA.
. Mopenuposasnise MAIPEOBCKHX CTVUAAHEY npoleccos. Vpasvesnm A H.

K oamoropos & MoJelHpOSaHHE MAPROBCKHN CIYIAlHME NPOLSCeoE.
Monens n-gasansHol CHOTEMEl MAGCCOBMD (LT HHBAHEN ¢ OTKITAMA.
Henmpeliase sonse B cnssmaod cpene. Ypassesse Kopresera-ge-dpasa.
Y papHeHHE Y H3EMA.

ARTOMOIENEHOCTE. ABTOMO S IEHEE SAA85H THIPOIHHIMHKH.

DpAKTANE! B X Episieserne. Knaccnmeckine dpaxrane. Casmonogobue. L -
cacTemed, [Tuns Kanmopa, Kpiewe [easo,

Hairamop cleTesmtl Maccopars obemysmpang., [losamse onmokaEa a0
CMO & oreeaTani.

. [MomaTie KNETOIHOTD AETOMATA. [']uuu-uuue WCWHHA LHENHeCKONy THIE.

Eonerovski agromar «Hefiposieas ceTeo.,
FoneTosEbIA aBEToMaT A iisHE.

K nerosne agTomate. Mogens Busepa-Poseninwora.

Monensposasise Aucnokauil B seranne. [TomaTie Kpacesx, BHHTOBRIN 1
mEcnoRanml ementansore Tina. [lomsme sedesToR ynagosxd. [losasTHe
OIS IO RALIAE Peakiii M.

HMpumepninie npaxmareciue Jadanis 08 Tayema:

1. CopoparynmpyiiTe H SAMHITATE HEBETRHE OTHOLIEHHA TP N0TTEHAA

MEHTY MIeseHTAMH MHO®eCTE X H Y, ¥ 0 &, ecmn

X={nee, kupmiey, neaobetod ), Y = {wemeso, mnaxobeTon, Gpyvel,

F= {rmcodnoke, pakyulesnnk, Geton).

2. Mna yeeepeansimors Mameectea L= {a b, e, d, e, [, g) 8 HeabTeEs noImBwecTs
A= (000 0 30 0, ey 105 000, 0240, DUaS),




Kog
HHIHEATOMR

HumeeaTop
OCTHREHIE
KOMIIETEHHH

ChieBoHEDE CPeacTEa

Be={y3da; 1OGE; 0500 0B 1,00 050 O6f%),

= 1 e 050 0,50 0,20 000, 0,20, 0,%g)

Had e

ar"‘ NEB, ;A UBE, ar*:ﬁ: 0 AxBxC

A, Onpenensme ofelMHEE BOIMBOEECTEL S-YPORHS [0 HeMSTKOID MHO#ECTEE A =
(0, 0,50 1 e, 0,20, 06f), econ:

ap =1 &) o= 06 e)a=08r)e=0%

FansImATE PATIOKS HHE HEBETROTO MHBOKECTEL A

d. MacTeperad 00 PeasiHTY HMeeT CRIANEKOE NosMenesie 1a M uect. B
macTepekodl paborasT N MacTepos, efecne B NN cpeqiEee Bpes pemodTa T,
HetescHpaocTs nocTyinedan saspok 8. . Econ see MacTepa 3amaTe | caea)
SANOIHEH, TO 3848k oTm0oHAETCA [locTpofTe rpad cocTonmie samaol CMO 0
SANMMINATE CHCTEMY ypasHeHid Komsoroposa Am GHHANLHET BEpOATHOCTER.

5. MocTpodTe MOIENH COCTARA W CTPYRTYPE CeMBI NPH: 3) MaTpaaprate; §)
PABHONPABHE CYTIPY 0.

b, [ocTpoiTe CTPYETYRHYEY MOOENE COPTHERGI KoManIk ( Ranpesep, okxefisoll
M gy rhomsnd ).

7. BRINOUIHATE CONSPRATENRHYH, KOHEENTYATLHYED B MITEMATIFECKY Y
NOCTAHORKH T4 MATEMATISCKON MOLETH, ONACKEIONIEH NPONECE HATPEBIHHA 1
SAKHMAHAA afiHikEa.

Jurdamin s peraEiie a0ey N3 npodeccuoreis o 001, KoMRIEKCHERE

arhe b

1. Mposemare aEamas i £1accAhHERTHED HECKONREKHY MATEMATHIECKHYE Mogened
B HHTepecyRMOell  mac  ofnacTd  maHmil. YoTaHoRwTE  amanori
PRCCMATPHEAEMEN MATEMATHSECKHN Molened & apyrix ofnacTax.

2. MocTpoiime 3ROHOMIPIECKYEY MOIETE COPOC B NPEII0EcHEA B Ope Io00E e
Hx e Hol MERCHMOCTE oT Uedsl. [IpoBeanTe aHANHI WIMEHEHHS LeH B
THEBCHMOCTH 0T HIANRHO HEHE NP CIETYVIOMIY BCXOIHEY JAHHRDE o =
i, b=2 ¢ =6 p= 5 Onpesendre, B KAKHX OPeleax MOHKST HIMEHATECE
HASAIERHAS NeHa.

3. Paspaforaiime gneTossHef agTomar o [HHE, N0S23EHE KOTOPNI0 00TTHHEHD
CHEIYHMITHM IPaEREaM:

1] smeTEA MOKET HANOTHTESH B AKTHEHOM H DACCHEHOM |wCOpaTaHHOM )
CARCTOME A,

2 eemn gnerxa Guina AKTHEHZ H MY BOCHMH CcOCemMiN kineTok Gooee N
AKTHRHE], TO KEETER sOp@ieTcas. Bpess HAXOEISHHA B «CIpETAHHOMSD
COCTORHIE PABHO W TAKTOR;

3) echn BpeMd «NPATAHEES BMEOHTABOCE H B OKpecTHOCTH He Gonse M
AKTHBHEIX EIETOK, TO KISTES BHOBL CTABOBHTCH AKTHEHOH.

OITE-32

CocTapnser i
oipoP MARET OTHETEL
BRAMIEHAET
TpeloEIHHE
HOPMORGHETROIE 10
PesyILTATAM
OpofeceHOHATEHDR

BEATE NRHOCTH

fepesens npusepinsie meny WECKILY SONPACTE K SISy

- Cisopaiynupyiine anTopsiTy NPOecta MaTEMITHUSCKOTD MOJENHPOSAHNN.

2. Buno@HATE DOCTPOSHAE CTPYRTYPE0N M08e0H CHCTEMED YIPAENSHAL, KOTOpaE
PEANHIOEAHD B VHHEEPCIETETE.

3. B wes npiHOHIEANEHEES OTIHSHE ARATHTIPECKHY MOTenei | InETaTopos”

4. Hasomime OTHHAE TeXHOBOTHH COTNAHHA HMUTATOPOE OT SHATHTHSECKIIL
seneneil

5 B e CYHOCTE AKCHOMATHMECKOID MOONOAA K DOCTPOCHHED  TEOpH
pepoaTHOCTeRT Chopuymipyiime agcsoain A H. Konsoropoea.

G, DfRACHATE  PAUTHMHE  MEXTY MOO0H, MelHAAoA H  MATeMITHEECKHM
OGKEH TAHHEN.

7. InesieHTE TeOpit BEaETHHY MEOEECTE B MATEMATINECKOM MO e THPOBESHEH.

8. CpasHeHiie MHHT BERCTIPECKAN NepeseHHBN B HSUETRRN MOTemx.

9. MaTesaTHYes R0e MONEIHPOSANIE ¢ NOTHIA HeIETEHY MHO®ECTE

10, MojenHposasiee B YEIOBHAR CTONACTIPECKOH BeONpelenEHHOCTH.

Mpuseprse npaxmucecke Tadanus a8 Tavema:

l.3anuueTe  MATEMATHYECKYH) MONeNh JBIGKCHHS Tpysa  wmaccoll
SARPENNCHHOTD HA BEPTHRANRHON CTEHKE C MIOMOLIER TEPYEHHL HeCTROCTRK |
COBSPUIAIDMETD KRONeBaTeILH0e TRISCHIE BI0IL OCH ¥ B CPele ¢ BNIEDCTRED V.




HHIHEATOp

JOCTHREHHR
EOMITETEHLHH

ChiHoiHRE CpeicTEa

Eakofl npaHIgn BenoaE3yeTed NpH NocTpoeHEd STod umogend? K gapoary THIY
OTHOCHTE® 3T Moens?

1 Mocrpolime cTpyETYPEYEY MOS80 COMHES B CIBCTEMEL

i Paspaloralite nporpasisy, peaTHIVHOMLYE EWRTOSHLE asToMaT «dHsHES.
CocToisiie KETONHOM NpMCTPAHCTES BLIBSAHTE HI IEPAH B IpaddEecioosd
pesame. Hecnegyiime ssonsoipig KA 2m cnegyimpnn Bauankiey oocTOSHER,
SANARNNHN PACTIONOESHIE «EHBRN D KIETOK:

Foubirun fE Pernene sadan 8 mpeiheCoi L Tb R0 EIGCmL, KOMRIEKCH b
Fndhni
1. 30— DeTHAN SeHIOHHA SHHHMBET OO0GEHOCTE WHNMCHSPE o
HasansHe apaloreos [ 20000 pydneil & roa. Ee sapaforox  S00)
YEEMIPIHBRETCH [0 SKCOOHeHTe, npiees  S{0=120e 20 tescan  pyliseil
wepes 1 mer. Tew spesiedesi | 2% sapaboTia IenoHEPYHTCA HENPEPLIBAD HA
NEHCHOHHEI CHET, HA KOTOPOM CYMMA HAKANMHBIETCH BENPEPRIER 00
eaeroaHoll Hopse 6%,

(a) Brpassre AA wepes AL, wrols oy ieTes Saddepesiiinikmes ypasHeHEe,
¥OOBIETBOPAEMOE BENHOEEON AL) — cysmol Ha €9eTe nocne 1 eT.

(b) Bersoscanme cysiscy A(25) Ha sMoMeHT BRNOJA HA DeHcHso B 35 ner.
2. Hali npime orpaHissesse Ha pocT §yskmm g(r) —= =, 1 -> 0 B ypanHeHEH
mr (t) = —k(r)r (rme gk kr) = 0 OmscsBaeT KeCTROCTh My aHEE ),
[ BRMICUTHEHIN ROTOPODD CHCTEMS slEpHE—OpyEnaay Guna Ge
ROBCEPEITHRHOMH, T. €. CONpaHATAcE Gil 22 NOIHAN YHEPIHA.

OIIE-33

Brnonaset odaop
Hay O
SOOI,
NOATOTARTHESET
OYQIHEALEH 10 Tese

npodreccHOHATLHOH

AENTENERCTH

TTepeuenn NpEHEPHBLY MEOPEMIINECKIY S0RPOCOE K Jasemy:

I. Enacchfikaind MatesMatiieckoll MOIeld B MEEHCHMOCTH 0T CAOEHOCTHE
OOLEETA MOJEIHPOEIHH.

2 Enaccnfuganns  maremarEseckoll MODeIH B SAEHCHMOCTH 0T OIEPaTop
MO EIEL

i Knaccupikanms satemataueckoll MOIeNd B 3MBHCHMOCTH OT DIpAMeTPOSE
MO SR

4. Bnaccufikansd  MATeMATHYSCKOA MOJENH B SABHCHMOCTH OT METOOOR
PR EL A

i, Knaccmpukanms  wmaresmarEdeckofl MOIeTH B SEEMCHMOCTH 0T  menedd
MO IHPOBAHEA.

. AneMeHTE TeopHd BeETHIN MHOSECTE B MATEMATINRCKOM M0 IeTHPOEIHAN.

7. CpasHeHie MHHTEECTIFECKAN IEPesMEHHEIN B HEWETRHN MO TEmx.

B, MaTesaTHuatioe MOTeIHPOSIEHIE ¢ N0IHIEA HesETRHN MHO®ECTE.

Q. Monensposasise b YCIOBHAN CTONACTIFECKOH HeONpEIenEHHOCT A,

10, Coysalisiuie npouecesl, GooGeHHOCTH X MOMEIHPOBAHN,

1. Kaksie akTophl onpejennns paclidpesise b mOCoedHse Bpess odnacted
OpAMEHEHIE MATEMATHISCKOTD MOIEEPHBAHIA B Tex kT

12 B k. coysasx oDoCHOBAHO NPHMEHEHHE HMHTATOPET

13 B wem cxo®ecTs PEANLHOND H BREPIECIHTEIEHON ¢ HENOILI0EIHAEM HMIETATORA
IKCOEPIBCHTOR T

14, Hasomiere OTI800 TEXHOUMHE COTIAHHA HMHTATOPOE OT SHANETHYSCKHY
e

15, Tlooieny HMHTATOPED MOGKHOG OTHECTH E PATHOBHIHOCTH MITEMATHSMSCKHEX
Mogene?

16.B  kaksx  coysaax  ssiormarop CMO  ARmAeTCE  NpeanosTHTENRHRIM 1M
OTHOMBEHHEY K AHANHTIFECKOMY noaxoay?

17 Kak paana9acted HeonpeleNeHHOCTE B SARHCHMOCTH OT NONHOTE M E3MEcTha
OOHGAHAAT

18. Korna B zaiaie MATEMATHONECKODD  MOJENHPOBAHHA  OpHMEHASTCE
CTORBCTHAGSCR0E OITHCARINE IepeskHHEIN

19, Mo®Ag H BRSCTH DOHATHE NOOTHOCTH PRCOpelsleHdd BepoaTHOCTER and




Humeatop
JOCTHEEHIEA
ROATIETEHLHEH

Koa
1 H AR ATOfRE

D BoaHER CpeicTaa.

AucepeTiEoil cnyualipol pemnrome?
20, Moser ma npoctefnsi noros e peryuapaasT [osesy?

Tpacweprinte RpaRmaraeckine Tadabior 08 Sauema;
1. [poanansEHposaTh TOFHETHSSEKYHY MOSENE MWCTTYATAWEH pafiHkY Janacos,
2 [poaBansaHposaTh BOrECTIPCCKYI0 MOJENE IKCIIYVATANHE PridHER TANacoR ¢
ofipaTsHoll CBATRE H COSEATE NPOTHOIE O PRHEY HANACAY B JARACHMOCTH OT
HIMEHEHHA OT/TEMLHEY XapakTepic THE MOJENH.
CHCTEMS HMeeT TPH cOCTORNIE. ByIeT N8 BepHO YCIDERS
By =p; = py =032

i Onpenennte, kak celn ponsHa pecTH nps SoInUmg [ semsima rl) = alt) — i)

= 0 & sionzne Mankryca N(t) = [“{ﬂ - ﬁl:t]]h’{ﬂl uTiiad SHCNEHHOCTE

OOMYASLIH OCTABANACE  Orpasssensol mp & — &,

4. Hamigie B cHETeME OSepeai — 370 XOpOomio W mioxo? Yo neoxo, ocuE b
CMWO psiaag osepets? Yre mooxoe, ecod B CM O ouepeae oOpasopaThen e
yenenaer?

£, Cpasasme peserne ancna A= (002035 0,804 0.4/55; 0.206) w B={0,1/3, 0,9%/4;
0313

Firaharir i W PEfarenine Tada s W mpoic ol o bl GETECm, KOWRTEKOEE
Fardhadrien

L. OIOpeensTE NepiEo] Ny IECALE 38e38 {CAMOrPaBHTHPYIOWETND FAs0B000
W) Bepet CRCTEMY ONpelenasuEy napaserpos: M — saccy aseags, B —
PANEYVC THETAR H Y — IPABNTALOHEY Y T TORHHYI.

PaapafoTafime anTopsTs SHCBEHHOM PeIEHAL 3003590 0 TRHREHHN MANTHIES
OpH HATHHH CHIR BAROD0 CONPOTHENSHAA H PealiayiTe ero Ba Nepooanksg
rosnEsTepe. DUgHATE BEIRSHEY DOIXOINLKETD HIAra HHTEIPHPOBIHAS AL B
SARIBCHMOCTH OT Bpeserd [T A pasneiHe CXeM AHTErPHPOBEHAN.

2, Paspadoraiime asumarop ogsokanansioil CAMO ¢ orpaprseHHEM BpeMeHem
CaKILTAHHA B osepemi. [Ipeanonaraeted, W0 NoToK SAsoK, ICTY IR &
CHETEMY, SRNReTeR mpocTefins. [ocTyMHEDG B CHCTEMY BUiBES MOWeT Cpay
OOCTYIHTE HA O Ty EEBAHAE, SCTH Kaian ceoboneH, Moo BCTarh B 0k
Ecnu spesis el Basion Sk B osepeti Mpeaciin HegoTopoe mpeieihioe
AN Hee SHAYSHIEE, 0HE DOKAIAET cHcTemy Heobenywennoil. HuTepean spese

Ar SEEAY NOCTYILNEHAES AEYX COCEAHHE TAABEOK, MARCHMATLHOE BEpsEMA

npeftBand ABKE B 0%epeTi Ah I BPEsE G BRINOUHSHIIN AW snncusaicres
CayeafiHEIME BeEHMHHAMIE, D0TEHHEHHBH MOKYETENLH0MY PRCOPEIEIEHHR
SANAHHEIMIE CPETHAMH SHaseRianiL. Haamarop Jomeen BEOIHATE (IEHKY
CREIYHMIEX mapaseTpor wpdesmieaocms CMO:

I CpedHErD BpesMeHl NpedhBaHHA BENEKE B (FlepeTi;

T EEPOETHOCTH BRETIOUTHEHHS TR B0k,

T oo LCHTA JATPYIKH CHOTEME,

A, [leTpoMTe MOOeNE IEHEEHIE CII0MHETD MOT0R AETOMANNH B feckoHs i
ANHHEOH ROpore, TRHEYINCH capdose, aaakaTome, Heocne nosars, kakne
ragec TheHHBE pihekTil cnocolag ONHERBATL OCTPOSHHAN MOk

4. Henoasaya mogens @epaibeTa U oscaHiln N0 B JeH KepTa,
OpeLIGEIETE O BAPHAHT MATEMATIFECKOA MOLENH «X HITHHE -#HePTEI .
Mpobemme EasecTBeHHEA AHATHT NOTYHCHEOR CHCTEME YpabHeini. Bunonasme
ARAMIES WHCNEHAOH Crenibd 108 JAHHO0 CIICTeMBL.

§) Mopajok NPOBEICHHS NPOMEKYTOMHON ATTCCTALNH, NOKAATENH H KPHTEpHH

CUEHABAHNE

[Mposmesyrodnas  arrecranus 0o Aucudmie  oMaremMariHeckos  MOJSITHPOBAHRE:
BECTHAST TEOPETHUECKHE BONPOCKL, I0IBONAIMHE OUSHITE YPOBEHE YCBOEHHH 00YHAKIIHMHCH
AHAHMA, M OPAKTHYECKHE TIAHMHE, BRIMBAMKMLHE CTeneHbs COPMUPOBAHHOCTH YMEHHE M
RnafeHi, npoBoauTeH B hopMe 3a9eTa ¢ OUEHKOI.




Kpumepues Venewmoso oca0eHUA IPoSpamsl ciciurILs RETOmcs :
- YMEHHE HHTEPIPETHPOBATE IIOHATHA 0 YTBEPOKICHHA, IPHMEHATS K PEMIEHHK 1104 HIYISHHYH
TEOPHKY,
- VCHOCHHE METONOB H NPHEMOR PEMICHHA OCHOBHBIX 34084 JAHCUHIUVIHHEL npuobperenne
HABLIKOE PaboTE ¢ HARDOMes 4acT0  BCTPEHAMMUMMACHE  ODBEKTAMH  MATEMATHYECKOIO
MOEIHPOBAHIA.
- THAHHE OCHOBHEIX TEOPETHYECKHN NOM0REHNA, PAIHOBHAHOCTEH MATEMATHYECKHY MOJEneH 1
TpetOBAHMI K HHM.

MokayaTenn u KPHTCpHH MUCHHBAHMA 3A4CTa ¢ L HE O

— HI OUSHEY «0TJHYHOR — 00VHAI0IHIACH NOKAIEIBAST BRICOKWI ypoBeHE ClHOpMEPOBAHHOCTH
KOMISTEHLME, T.2. CTYISHT QOUGKEH NOKAIATE BRICOKAN yPOBEHE IHAHHI HE TOULKO HA YPOBHE
BOCHIPOMIBEIEHHE B O0BACHEHHA HHDOPMALMH, HO H HHTEUISETYANEHLIE HABRIKH PellSHHA
npodneM | 34034, HAXOKICHHA VHHEATRHHYX OTBETOB K npofaesas, OUEHKH H BRIHECEHHHA
EPHTHYECKHY CYMIEHHI;
— Hil OUEHKY «XOp0mioy — 00y4iHAcy NOKIIkIBAST CPeJHHl YpoBeHb ClOpMHPOBAHHOCTH
KOMIETEHIHI, T.€. CTYIEHT JOMKEH NOKATATE IHAHHA HE TONBKO HA YPOBRHE BOCTIPOHIBEIEHHA H
o0BHCHEHHA HHQOPMAIMH, HO H HHTSUIEKTVANERHEIC HABRIKH pelledns npobies w378y,
HAXOHIEHHE YHHEAILHE OTBETOR K npoinesa:;
— HD OUEHEY «yI0BICTBOPHTCALHOR — O0Y4arMHiicE NOKEBIET NOPOMOBLIE VpOBEHE
CHOPMHPOBAHHOCTH  KOMIETEHUMA, T.e. CTYIEHT JODKSH DOKMATE 3IHAHHA Ha  YpoBHE
BOCHPOHIBEAEHHA H OOBACHEHIA HHQOPMAIHH, HHTELICKTYANBHEIC HABMKH PEIIEHHS NPOCTRIX
ERIELH
— HO OUSHEY 4HEVIOBICTBOPHTEIBHOS — PEIVILTAT O0YHEHHR HE JOCTHIHYT, 00yqammniics ne
MOKET IOKAIATE IHAHHA HA YPORHE BOCHIPORIBEIEHHA H ODBACHEHHA HHMOPMAIIHNE, HE MOET
MOKAIATE HHTELIEK TYANBHEIE HABLIKH PElIEHH IPOCTRIX 3a0a4.

Kyprosas pabora BROOIHASTCA 000 PYROBOACTROM npenojaearend. B npouecce ee
HAMHCAHKA O0YVHAIHICH PAIBHBACT HABKIKH K HAYYHOH padore, TKPeisd 0 0JHOEPEMEHHD
PACIIHPAS IHAHKA, NOAYVHCHHER OPH HEIydeHiH kypea eMaresaTinaeckos Mojennposannes. [lpu
BRINOVIHEHHH KYPOOBOH padorTel OOVHAIMMACE D0M#MEH NOKAITE CBOE YMeHH: padorars ©
HOPMATHEHEIM MATEPHATOM H JAPYVIHMH ITHTEPATYPHEIMH HCTOYHHKAME, 8 TAKHE BOIMOKHOCTE
CHCTEMATHIHPORITE H AHANHIHPOBATE aKTHICCKHI MATEPHAN H CAMOCTOATEILHO TROPYECKH £I'0
OCMBICTHBATE.

B npouecce Hanucadus kypcosodl pafors obywariuniics gonsmed pasodpatecd B
TEOPETHYECKHY BOMPOCay Ha0pasnoil TeMbl, COMOCTONTENBHO IPOAHATHINPOEATE NPAKTHYECKHIT
MaTepHat, pazodpars 1 0G0CHOBATE [IPAKTHYECKHE IIPEIIOHEHHA.

MokaaTean § KPETEPHA OUEHHBAHNA KYpeoBoi pador s
- HA OUEHKY «0TIHYHOR — padoTa BEIIOIHEHA B COOTBETCTEHH C 3aJaHMes, o0y4aruics
[OKAILBAET BRICOKHH YPOBEHE IHAHMN HE TOULKO HA VPOBHE BOCIIPOMIBEICHHA W OfBACHEHNA
HHPOPMALAN, HO H HHTEICKTYAIRHEIE HABRIKH PECHHR OpodraeM o 3784, HANOKIEHHA
VHHEATEHEN OTHETOR K IPOOieMan, OUEHEKN H BEHECEHHA KPHTHYSCKHX CYVAICHII;
- HA OUEHEY sXopoios — padora BeIIOIHEHD B COOTBETCTEHH ¢ 3aJannes, O0y4qaruHics
MOKAILEAET IHAHKA HE TOILKD HA YPOBHE BOCHPOHIBEICHHA H 00LACHEHHE HHMOPMALIHH, HO H
HHTELICKTYAIbHEE HABLIKA PELICHHA NpO0IesM H 34984, HAXOHICHHA VHHKATRHBIN OTBETOB K
poduIesan;
- HA OUCHKY «YIOBJACTBOPHTEALHO» — paora BLIIOMHEHA B COOTBETCTEHMM ¢ HULAHHEM,
O0YHAKMMACE IOKAILBAST IHAHHE HA VPORHE BOCNPOHIBEJSHHA H 00BACHEHHA HHOPMALIHI,
HHTEIEKTYAIBHEE HABLIKH PEISHHE NPOCTRI 3a/1a4;
— Hi L'?LIEHH.}' ﬁ“ﬂ!‘ﬂ,ﬂ!‘ﬂﬂlﬁpumhﬂﬂﬂ — FAHHE lIFﬂBIICI,lIEEﬂ'I‘EJI.H BRIIOOHEHD YACTHHHO,
O0YHAKMMACE HE MOBET BOCHPOHIBECTH M ODBHCHHTE CONEPHAHHE, He MOKET NOKAIATE
HHTELICKTYAIbHEIE HABLIKH PEIEHHA NOCTABIEHHON JA0a4H.



