MHWHHCTEPCTBO ObPA3OBAHMA 1 HAYKH
JOHEIIKOU HAPO/IHOU PECITYBJIMKHU

I'OCYIAPCTBEHHOE OBPA3OBATEJIbHOE YUPEX/JIEHUE
BbICIIEI'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHMA
«IOHELIKNHU HALTUOHAJIbHbIY YHUBEPCUTET»

OAKYJIbTET MATEMATHKH 1 THOOPMAIIMOHHBIX TEXHOJIOI! 1717
KA®EJIPA TEOPUH BEPOATHOCTEU U MATEMATUYECKOU
CTATUCTHUKH

YTBEPXJAIO:
10 HAYHO-METOIUYECKOi
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PABOYAS IPOTPAMMA YYEBHOW JUCIATLTAHBI

«MATEMATHYECKHME MOJAEJIHX B 5KOJIOTUA U
ECTECTBO3HAHUMN»

YACTHYHO NPAKTHKO-OPHECHTHPOBaAHHAs JHCIHHIIJIHHA

Hanpasnenne noarotoBku: 01.03.02 IIpukyiagHas MaTeMaTUKA U

qugopMamKa

[Tpodune noaroToBku: CTaTUCTHKA
OG6pazoBaTenpHas nporpamma: bakanaspuar
Kpanupukauus: AxaneMuueckuit bakanasp
®dopma obyyeHus: OYHasl

Honenx 2021



YTBEPXKJIAIO:
JlexaH dakynpTeTa MaTeMaTHKH

H. A. MouceeHko

\ L «20%» anpes 2021 r.
“oMA ’

Pabouas nporpamma y4eOGHOH QUCHMIUIMHB «MareMaTHyecKue MOJEIH B €CTECTBO3HAHMM
M OKOJIOTMM» COCTaBj€Ha Ha OCHOBaHMM PesepanbHOrO rocyAapcTBEHHOrO 00Opa3oBaTebHOIO
cranjaapra Beicliero otpazoBaHus — OakanmaBpuaT mo HanpaBieHuto mnoarorosku 01.03.02
Ilpuknannas marematuka W MHpOpMaTWKa, YTBEPXKAEHHOrO MpHUKasoM MuHHCTEPCTBA
obpaszoBanus v Hayku Poccuiickoit @enepauuu ot «10» suBaps 2018 r. Ne 9; T'ocymapcTBeHHOrO
obpazoBarenbHOro cranjaapra Beiciiero obpasoBanus ('OC BO) Jloneukoit Hapoauoii
Pecnybauku (JIHP) (npoekra) no Hanpasnenuto noarotosku 01.03.02 Ipuknanuas maremaTvka u
undopmaruka; Ilopsnka opranuzauuu y4yeGHOro mpouecca B 00pa3oBaTeNbHBIX OpraHU3alMsX
BICLIErO MpodeccHoHanbHoro obpazoBanus JloHerkoit HaponHoii PecriyGiuku, yTBepsKIeHHOTO
npukasom MunucTepcTa o6paszoBanus u Hayku Jlonenxoi Hapoauoii Pecny6nuxu ot 10.11.2017
r. Ne 1171 (¢ u3MeHEHUAMH U JOMOJIHEHUSIMHU); Y4eOHOTO IIaHAa U OCHOBHOM MpO(ecCHOHANBHOM
obpa3oBaTeIbHOM TpPOrpaMMbl  BhICIIEro oOpa3oBaHMs HampaBieHuss noarotosku 01.03.02
[Ipyuknannas matemaruka 1 uHGopMartuka, npoduns: «Cratuctrikay, paspadoranusix B 'OY BITO
«JloHeuKMiA HallHOHAJIbHBIA YHUBEPCUTETY.

Pa3paboTuuk:

nou. kabeapsl TEOPUU BEPOSTHOCTEM

M MaTEeMaTHYE€CKON CTATUCTHKH, o

K. §.-M. H., JIOLIEHT A T. B. XKmbixoBa

Pabouyas mnporpaMma y4yeOHOM JUCLMIUIMHBI YTBEPXKACHAa Ha 3acefaHuu Kadeapsl Teopuu
BEPOSTHOCTEH U MAaTEMaTH4ECKOW CTATHCTHUKH

[Tpotokon Ne 13 ot «07» anpens 2021 r.

3aBenyroiui kagpeapoi £ /J?'rucw = E. C. I'nymaskoB

PaGouas mnporpamma yueGHOW JUCUMIIMHBI oOf0OpeHa y4eOHO-METOAMYECKOH KOMHCCHUEH
dakynpTeTa MaTeMaTUKH ¥ HHOOPMALIMOHHBIX TEXHOJIOTHIM

[Tpotokon Ne 4 ot «14» anpenst 2021 r.

ITpencenarens yueOHO-METOIUUECKOH KOMHCCHH g /
(akyabTeTa MATEMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTHM 7 JI. Y. CensixoBa




1. OBJACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLLECCE

VueOHast qucnuIUIMHA «MaTeMaTHdecKue MOJENU B €CTECTBOSHAHHMM U HKOJIOTHUH»
OTHOCHTCSI K BapHaTHUBHON YacTH 00Opa3oBaTeIbHOM MporpaMmbl. J{Jisl U3yd4eHus: JaHHOW yueOHOMH
JUCIUIIIMHBL HEOOXOAUMBI 3HAHUS U yMEHUs, (GopMHUpyeMbIe npedutecmeyroumumu OUCYUnIUHamu
—Maremarnuecknii aHanus, Teopuss BEpOSATHOCTEH M MaTreMaTU4ecKash CTaTUCTUKA, YMCIIEHHbIE
metonbl, Juddepenimanbupie ypaBHeHUs, (COMYTCTBYIOUIMMHU JUCHUIUIMHAMU - [IpakTHKyM IO
cTaTUCTUKe, Marematudueckoe  MojaenupoBaHue,  lIpakTukym 1o MareMaTH4eCKOMY
MOJEIUPOBAHUIO.) 3HAHUS W YMEHMS, [OJIy4YE€HHblE B XOJ€ HW3Y4YEHUS JAUCLUILIUHBI
«MaremaTu4ecKue MOJEIN B €CTECTBO3HAHMHU M JKOJIOTMMY» SBJIIIOTCS OCHOBOW JUISl M3Yy4EHUs
nocaedyiowux TMCUUIIUH: Metoapl ontuMuzanunu, Hayunsiii cemunap.

2. CTPYKTYPA JUCHUIIJINHBI

. ®opma o0ydeHust
XapakTepucTuka y4eOHOM TUCIUTUTUHBI
Ounas 3aouHast
Hamnpasnenne noarotoBku 01.03.02 Ilpuknagnas MareMaTuka u ”HGOpMaTHKA
[Tpodunn CraTucruka
O6pazoBarenbHas mporpaMma bakanspuar
Keamudukarus AkaneMudeckuii bakamaBp
KonmuecTBo copepkaTelbHBIX MOTYJICH U TEM 1 (5)

JucuunnuHa 0a30B0i / BapuaTUBHON YacTH

N BapuaHnTuBHOI yacTu
00pazoBaTeIbHON MTPOrPAMMBI

1 MoynbHBII KOHTPOJIb,

DOopMBbI KOHTPOJISI
3a4eT B /-M CEMECTpE

T'ox moaroroBxu 4

Cemectp 7

KonmuecTBo 3a4eTHRIX €OUHHII 3

KommuecTBo wacoB Bcero 108

B T.4.:

- JIEKIITHUOHHBIX 18

- IPAKTUYECKUX MJIM CEMUHAPCKUX -

- JJabOPATOPHBIX 36

- CaMOCTOSTEIILHON pabOThI 54

B T.4. THIUBUAYAIILHOE 3a1aHUE

HenenpHoe KOJIMYECTBO YacoB 6 X

B T. 4.: - QyAUTOPHBIX 3 X
- CAaMOCTOSITETIbHOU pabOThI CTYIEHTA 3 X

3. OITIMCAHME JUCHUIIJIMHBI

Lear wu3ydeHHsi AUCHUTIUIMHBI «MaTreMaTHyecKue MOJeJN B €CTECTBOSHAHWUU W
IKOJOTHH» — U3YUEHUE CMAHOAPMHBIX MAMEMAMUYECKUX MOOelel, BO3HUKAOWUX Npu
UCCTIe008AHUU NPOYECCO8 PASIUYHOU NPUPOObL, UX KIACCUDUKAYUS, MemOoO08 AHAIU3A, A MAKINCe
npuobpemenue HABbIKOE NOCMPOCHUS. MAMEMAMUYECKUX MoOenel U NPUMEHEeHUs Memooos ux
Uccne008anusl.

3amauu: nonyuenue 3HaAHUL 6 0OIACMU MAMEMAMUYECKO20 MOOCTUPOSAHUSL NPOYECCO8 U
SAGNEHUN 8 eCMeCcmEO3HAHUU, KIACCUPUKayuu Mooelei U Memooo8 Ux UCCIe008aAHUSL,
npuobpemenue NPAKMU4ecKuUX HABbIKO8 6 NOCMPOEHUU U UCCLe008AHUU MUNOBbIX MOOenel U
UCCE008AHUU UX OCHOBHLIX XAPAKMEPUCMUK, 6 MOM Yucie, ¢ HNOMOWbIO NPOSPAMMHO-
BLIUUCTIUMENLHBIX CPEOCMS, (YOPMUPOBAHUE YMEHUI U HABBIKOE UCNOIb308AHUSL AHATUMULECKUX U




YUCTEHHBIX MEMOO08 AHANU3A MAMEMAMUYECKUX Mooeell.

TpeOoBanus K pe3yabTaTaM O0CBOCHHUS] JUCHHUILUIMHBI. [Iponecc u3yyeHus: AMCLUIIIMHBI
«MaTeMaTH4ecKue MOJICIM B E€CTECTBO3HAHWU M DKOJOTMM» HampaBlieH Ha (HOpMUpOBaHHE
AJIEMEHTOB clieayomux KommnereHuui B coorserctsuu ¢ ®I'OC BO PO, 'OC BO IHP (mpoekr)
no HampasineHuto noarotoBku 01.03.02 Ilpuxnagnas maremarvka U WH(GOPMATHKA M OCHOBHOM

npodeccnoHaIbHO N

00pazoBaTebHON

IIPOrpaMMBl

BBICHICTO

0o0pazoBaHus HaNpaBICHUS

noarotoBku 01.03.02 [puknagnas mareMaTika v HHPoOpMaTuka, npoduis: «CTaTHCTHKAY:

Yuueepcanvnvie komnemenyuu (YK):

«CucremMHoe u KPUTUYCCKOC MBIIIJICHUEC»

HaumenoBanue kateropuu (rpymibl) yHUBEPCAIbHBIX KOMIIETEHIIUA:

YK-1

Crioco0eH OcCylIEeCTBIATh MOUCK, KPUTHUUECKUN aHaAIU3 U CUHTE3 MHGpOpMaiu,
MPUMEHSTh CUCTEMHBIH MOIXO/I JJISl PEIICHUs TIOCTaBIICHHBIX 3a1a4

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

OIIK-3

Cnocoben IMPUMCHSATD U MOHHq)HHHpOBaTB MAaTEMAaTUYCCKUE MOJCIIN IJIA PCIICHUA
3a/1a4 B 00s1acTy MpoheCCHOHATHHOU e TETLHOCTH

Ilpogpeccuonanvuvie komnemenyuu (I1K):

[K-2

Crniocoben
MaTeMaTHYECKUI armnapar.

IMOHUMATh,

COBCPIICHCTBOBATH n

IIPUMEHATh  COBPEMEHHBIN

NHaukaTopbl J0CTHKEHHMS] KOMIIETEHIMA U pe3yJbTarbl 00y4deHus. [locTmxeHue
KOMIIETEHIIMI OIEHUBAETCSI HAa OCHOBE TAaKUX MHAMKATOPOB U COOTBETCTBYIOIIMX MM PE3yJIbTaTOB

oOyueHus:
Karteropuu
YHuBepcajibHbIe
YHUBEPCAIBHBIX HNuaukaropbl Pe3yibTaThl 00yUeHHs
. KOMIIETeHIIMH
KOMIIeTeHIHii
3HaeT TEOpeTHYEeCKHid Kypc MO JaHHOW
JIMCITUIIINHE
3uaer OCHOBHYIO yaeOHO -
METOIMYECKYIO u HOPMaTHBHYIO
JIUTEPATYPY
YK-1. Criocoben 3Haer COBPEMEHHBIE METOIbI
OCYIICCTBIIATD HCCIICIOBAHNS MATEMATHUECKUX MOJIEIICH
TIOUCK, YK-1.1-1. 3uaer MeTonsl cbopa, 0OpaGOTKH U
KPUTHYCCKUHN Buaneer aHalu3a JaHHbIX, HEOOXOOUMBIX JIS
CHCTEMHOE 1 QHAJIN3 U CUHTE3 HaBbIKaMH pellieHus 3a7ad B OOJIACTH JKOJIOTHH U
nHdopmaruu, MOCTPOCHUS €CTECTBO3HAHUS
KPUTHYECKOE
MIPUMEHSTh M3BECTHBIX 3HaeT OCHOBHBIC IpaBWJIa TPHUMEHEHHUS
MBIIIJIEHUE N
CHCTEMHBII MaTeMaTUYECKUX | NHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
HOI[XO,H HHH Moﬂenef/’[ U UX TeXHOJ'IOl“I/Iﬁ JJIA O(I)OpMJ'IeHI/ISI
pelenns aHATH3A. JOKYMEHTAllMd W [PEIOCTaBJICHHS
TMOCTABJIEHHBIX HHGOpMALMH;
YMeer OpHEHTHPOBATHCS B IIOCTAHOBKE
3aja4

3aja4n

YMeer CHHTE3UPOBaTh U KPUTHUECKH
PE3IOMHUPOBATH MH(OPMALIUIO

VYmeer COCTaBJIATb IJ1aH
IMOCTaBJICHHOM 3agaun

perieHus




Oo6menpodgeccuoHalbHbIE

KOMITeTeH I HNuauxkaropsl Pe3yabTathl 00yuyeHus
3HaeT KakuM O00pa3oM MaTeMaTHYeCKOe
MOJICJIMPOBAHNE TIO3BOJISIET PEIIATh CaMble
pa3HooOpa3Hble IO  COACPXKAHUIO U
CJIOKHOCTH 33/1a4H U TPOOIIEMBI,
3HaeT  Kakue  OCOOEHHOCTH  SI3bIKA
MaTeMaTUKU OOECHeunsii €l BeaylIyIo
poib B MCCIENOBAaHUSIX B  CaMbIX
pazHo0Opa3HBIX 00TACTSX,
3Haer OCHOBHBIE TTOHSTHS
OIIK-3.1-1. MaTEMaTHYeCKOT0 MOIETUPOBAHUS
Bnaneer HaBbikaMu | 3Ha€T OCHOBHBIE MOMEHTHI B3aMMOCBSI3U
BBIOOpA CHCTEMHOTO aHali3a U MaTeMaTU4YeCKOTo
MOIXOISTITNX MOJICITMPOBAHUS.
METOJIOB U YMmeer  BhIOMpAaTh M UCHOJB30BaTh
croco0oB aJleKBaTHbBIE COJICPKAHUIO
HCCIe0BaHUS poeCCHOHATBHBIX 3a/1a4 METO/IBI
MOCTPOEHHBIX 00pabOTKHM W aHAIN3a JaHHBIX;
OIIK-3. Crioco6en MATEMATHYECKUX | YMeeT CTPOUTH aNieKBaTHbIE
NPUMEHSATH U MoJenei MaTeMaTUYCCKHE  MOJCIIM  M3y4acMBIX
MOIH(ULIPOBATE SBJICHUH, BBIOMPATh COOTBETCTBYIOIINE
MaTeMaTHUECKHE MOJIENH METO/IbI u CHocoObI pelieHus
JUISL PELLEHNs 3aa4 B MOCTABJICHHBIX 3aJ1ay;
0671aCTH YMeer npuMeHATh METOAbl MPHUKIATHON
1IpoeCCHOHANBHOM MaTeMaTHKU TUISE pelieHus
NEATENBHOCTH npodeccnoHanbHBIX 3a7ad, B TOM YHCIE
npu CTaTUCTUYCCKOM 00paboTke
pe3yabTaTOB J1AOOPATOPHBIX U YMCIIEHHBIX
HUCCIEI0BAaHNN
OIIK-3.1-2. 3HaeT MaTeMaTHYECKHE OCHOBBI METOJOB,
Brnageer HaBbIkaMu | peau30BaHHBIX B CPEJICTBAX MPUKIAIHOTO
UCIIOJIb30BaHUS MPOrPaMMHOTO 0OecTieyeHHs
CPEICTB
MPUKIIATHOTO
IPOrPaMMHOTO 3HaeT OCHOBHBIE pPOrpaMMHBIE

obecrieueHus s
peleHus 3a1au
npodeccuoHanbHOI
JEeSITENILHOCTH C
MOMOIIIBIO
MaTeMaTHYeCKHUX
METO/IOB;

MMPOAYKTBHI JIA CTATUCTUYCCKOI'O aHAJIM3a
OMIIUPHUYCCKHUX JaHHBIX]

YMeeT ucnojb30BaTh cpeacTBa
IMPUKIAIHOTO IIporpaMMHOro
oOecreueHust JJIA 000CHOBaHHUS
PE3YyJIbTAaTOB peUICHUA 3agadu

npodeccHoHaNbHOM e TENbHOCTH;




IIpogeccuonanbHbie
HNupukaTopbl PesyabTatel 00y4yeHust
KOMIIETEHIIM U
[IK-2.11-1. Bnageer | 3Haer OCHOBBI TEXHOJIOTUHU MaTeMaTHYECKOT0
HaBBIKAMU MOJIETTUPOBAHUS
peann3anuu 3HaeT 3Tarbl MOJIENUPOBAHUS
H6H60006pa3HI>IX B | 3Haer COAEpIKaHUE DTAIIOB MOJACIIMPOBAHUSI
3aJaHHBIX YMmeer nepeBOAUTh Ha MaTEMAaTUYECKUN S3bIK 3a/ayuu
YCJIOBHAX CpEIOHEro  YpOBHS  CJIOKHOCTH, TIOCTaBJICHHBIE B
[IK-2. Criocoben MOAX0N0B, HEMATEMATHYCCKUX TCPMUHAX
HIOHMMATB, HECTPOrux YMeer BbIOUPATh MOAXOIAIIME JUIS KaXJIOH JaHHOU
COBCPIICHCTBOBATDL U MPUEMOB U npoOJeMbl  KJIACCHI ~ MAaTeMaTHYEeCKHMX  MOJETIed |
NIPUMCHATD YHPOLIAIOIHX 00OCHOBBIBATD 3TOT BHIOOD.
COBpPEMEHHBIN TUTIOTES,
MaTeMaTU4eCKUi 00eCreunBAKOMIHX
armapar. BBITIOJTHCHUE
paboTHI ¢
COOJIIOIeHUEM
OCHOBHBIX
TpebOBaHMIA K
MaTeMaTHIECKUM
MOJIEIISIM

4. ®OPMbI OPTAHU3AIIMYA YYEBHOT'O MPOIIECCA M COJIEP)KAHUE
TACIATLITAHBI

JucnmuimHa «KMaTteMaTHYeCKHe MOJICTTH B €CTECTBO3HAHUH M SKOJIOTUN» MPEIyCMaTpHUBACT
cnenyrome (HOpMbI  OpraHu3alnuM  Y4eOHOTo TMpoIecca: JEKIHUH, Ja0OpaTOPHBIE 3aHSITHS,
CaMOCTOSITEIIbHYIO Pa0OTy CTYJICHTOB.

Marepuan wu3nmaraeTcsi € HCIOJB30BAaHHEM  OOBSCHUTEIHLHO-WUIIOCTPATUBHBIX U
MCCIIEI0OBATEIbCKUX METOJIOB MpenoaBanus. [Ipu nmpoBeneHUH JSKIHMA U J1a00PaTOPHBIX 3aHITHH
UCTOJB3YIOTCS MYJIBTUMEIMHHBIC IPE3CHTAIIMN U Pa3JaTOYHbIC MaTePHAIIBL.

B ydeOHOM Tmporiecce MIUPOKO TNPUMEHSIOTCS AaKTUBHBIE M HMHTEPaKTUBHBIC (DOPMEI
npoBeieHUs  3aHATHHA  (pa300p  KOHKPETHBIX  CHTyallud, JUCKYCCHUs), BHEayJUTOpPHas
caMOCTOsITeNIbHAsT paboTa, OAIbHO-PEHTHHIOBas CHCTEMa OIIGHKH YCIIEBAEMOCTH, JIMYHOCTHO-
OpUEHTHUPOBaHHOE OO0ydeHue, mpoOieMHoe oOyueHue. B ydeOHOM Tmporecce HCHOIB3YHOTCS
MHTEPHET-PECYPCHI IO TAHHOMY KYPCY; paCCMaTPUBAIOTCS 3a/1a41, MAaKCHMAJIbHO PUOIKEHHBIE K
KOHKPETHBIM MPAKTUYCCKUM CUTYaIUsIM, TECThI, CAMOCTOSITEIIbHAS padoTa.

CamoctosarensHas paboTa CTYIEHTOB MpeaycMaTpUBaeT MOJArOTOBKY K MPaKTHYECKUM
3aHSATHUSM, TIOJTOTOBKY KOHCIIEKTOB IO OTACIBHBIM BOIPOCAM HM3Yy4aeMbIX TEM, H3y4YCHUE Y4eOHOM
U METOJUYCCKOM JINTEPATYPHI.

TemaTndecknii miuan «MareMaTHuecKue MOJ€J/JIM B €CTECTBO3HAHUU H IKOJIOIrHn>»

Tembl \ Bomnpocel TeMbl

CoaepskaresabHblil MoayJb 1. O0mme mo10KeHUs

Tema 1. Maremarnueckoe | 1.1.0mpenenenue MoHATUS «Mojenby. DYHKIUM Mojeied mnpu
MO/IETTUPOBAHUE U €TO UCCIIEIOBAaHUM  PA3JIMYHBIX  IPOIECCOB. Bungsl  mopeneii.
MECTO B COBPEMEHHOM OcobGeHHocT W o0nacT NpuUMeHeHHs JuddepeHInanbHbIX

€CTECTBO3HAHUHU. ypaBHEHUH B MaTeMaTHUYECKOM MOJICTTUPOBAHHUSL.

1.2. Knaccudpukamus wmopneneit. Ilpumep wuepapxuum Mojenei
JIBYDKEHUS ILIAPUKa C IPYKUHOM.
1.3.BapuaniuoHHbple  NPUHLIHUIIBL

IIOCTPOCHUH MOJIEIIECH.

IIpumenenue  aHajoruii B
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1.4** Ilpunuun ['amuipTOHA Ui MOJAENM JBWKEHUS IIApUKa C
HIPYKUHOU.

Tema 2. MaremMaTnueckKue
MOJIEIN €CTECTBO3HAHMUA.

2.1.J]luHamMu4eckre MOJENH. YHHUBEPCAIBHOCTh MOJENCH Ha
IIpUMeEpax: 3aKOH BCEMHUPHOIO TIAroTeHMsl, cuctema HproToHa amns
3aJ1a4uM JBYX Tell.

2.2.**BpiBon 3akoHOB Kermepa u coXpaHEHHS 3HEPIHH, IICHTPA
Macc ¥ KHHETHYECKOTO MOMEHTA.

2.3.**YCTONYMBOCTh CHCTEMBI IO JIMHEHHOMY MPUOIMKCHUIO Ha
npumepe mozenu JIotku-Bosbreppa «XUIHUK-KEPTBay.

2.4. Mojenu, TOTydeHHbIE Ha OCHOBE (DyHIAMEHTAIBHBIX 3aKOHOB
IPUPOJIBL.

2.5.**CoBMeCTHOE TPHUMEHEHHE HECKOJBKUAX (yHIaMEHTAIbHBIX
3aKOHOB Ha IpHMepax 3aKOHAa BCEMHPHOIO TATOTEHUS, YpaBHEHUS
Hprotona i 3agaum AByX TelL.

Tema 3.

MOJETUPYIOIINX
aJIrOPUTMOB. *

PazpaboTka

3.1.0Tamel TOCTpOEHUS MaTeMaTHYecKoil Mmojaenu. Brvibop wu
000CHOBAaHNE METO/Ia PELICHHUSL.
3.2. KowmmbroTepHass peanu3anysi MaTeMaTHYECKOW  MOJEIH.

I/IHCTPYMGHTaHBHI)Ie CpEACTBA U A3BIKH MOJCIINPOBAHUA.

Tema 4. MaremaTudeckoe

4.1.Teopust BBIYUCIUTEIBHOTO SKCIIEPUMEHTA.

MOJIEJIMPOBAHUE 4.2. [InanupoBaHue NEPBOrO ¥ BTOPOTO MOPSIKA.

BBIYHCIUTENILHOTO 4.3. OmeHKa TOTPENTHOCTH pPe3yJbTaTa, IOJYYEHHOTO pPa3HBIMHU
SKCIEPUMEHTa. ™ crnocobamu. Berenenue cucreMaTn4eckoi NOrpenHOCTH.

Tema 5. Onenka | 5.1.IToBbllIeHHE JTOCTOBEPHOCTU pPE3YIbTATOB IYTEM CpaBHEHUS
JOCTOBEPHOCTH JAHHBIX, MTOJIy4EHHBIX pa3HbIMU METOJaMH. Mepa 10CTOBEPHOCTH.
pe3ynbTaToOB 5.2.Marematuueckass MOJEIb HEHAOII0aeMON  IMMOTPEITHOCTH.

MOJICTUPOBaHUS. *

Onpenenenre yCI0BHOM BEPOSITHOCTH COBIAICHUS MTOTPEIIHOCTE.

CprKTypa JUCHHUILIMHBI «MaTeMaTHYecKHe MO/IeJIM B €CTeCTBO3HAHNM M KOJOTHN» 10

BH/IaM Y4eOHOM esiTeJIbHOCTH

KouauyecTBo yacos
Ounas ¢popma 3aounas popma
00y4eHust 00y4eHus
B T.4. B T.4.
Haszpanus cogepkarejJbHbIX MOAYJIel U = =
- g | s | 2
= 3} & o]
o = Q )
o R o =R
=| 5| & 4 =| £ | 84
o = o Q B ) = = S
5| 2| 8| 28| 8| 2| 2| 28
Q ) < S 3 Q o o S 3
Mm = B | Oal M = = O a
CoaepskaTeJabHblil MoayJIb 1. O0mme mo10KeHus
Tema 1 10 2 4 4
Tema 2 14 2 4 8
Tema 3 26 4 6 16
Tema 4 42 8 18 16
Tema 5 16 2 4 10
Hroro no cogep:xxkarejbHomy moayaio 1 [ 108 | 18 36 54
Bcero uyacon 108 | 18 36 54




5. TEMATHKA JEKIIAOHHBIX, MIPAKTUYECKHUX W JIABOPATOPHBIX 3AHATHUI

Tempbl JIeKIIUOHHBIX 3AHATHI

No KoanyecTtBo yacos
i Ha3Banue TeMbl Ounas | 3aounas
dopma dopma

1 MareMatuueckoe MOJICIUPOBAHUE W €r0 MECTO B COBPEMEHHOM 5
€CTECTBO3HAHHH.

2. | MaTtemaTtnueckre MOJICITH €CTeCTBO3HAHUSI. 2

3. | Pa3paboTka MOJECTUPYIOMIMX aJITOPHTMOB. 2

4. | Cxempl  anroput™ma. JluckperHele  aBTOoMaThl.  OmnmcaHue 5
BepOABHBIX MOJICJIEH MTOCPEICTBOM MAaTEMAaTUUECKOTO anmapara

5 Bunasr monenupoBanus. Teopusi BEIUUCIUTEIHLHOTO SKCIIEPUMEHTA. 9
OCHOBHBIE ATarbl MJIAHUPOBAHMUSI.

6 [TnanupoBaHue IEPBOTO MOPSIKA. 2

7 [limannpoBaHue BTOPOro NOpsiIKa. 4

8 OueHka MOTpEenIHOCTH — pe3ynbTaTa dKcnepuMeHTa.  OleHka 9
JIOCTOBEPHOCTH PE3yJIbTATOB MOJICITHPOBAHUS.

Bcero 18

MaTemaruueckoit cratuctuku; http://dl-test.donnu-support.ru/course/edit.php?id=594.

TexkcThl nekuuii mpuBeneHsl B. dekTpoHHoM YMK/] Ha kadenape Teopun BeposSTHOCTEH U

TeMbl NPAKTHYECKUX 3aAHATHH
(e npedycmompeHbvl y4eOHbIM NAAHOM)

Tembl 1a00paTOPHBIX padoT

N KoanuecTBo yacos
a/ Ha3Banue Tembl Ounast | 3aounas
dopma dopma
1 [TepBuunas 06pabOTKa JTaHHBIX. 4
2 BbIOOpouHBIif  METOA: OCHOBHBIE TMOHATHSA, CTAaTUCTHYECKOE 4
OIICHUBAHKE, Pa3IMUCHUE TUTIOTE3.
3 MeTo1bl OLIEHKH 3aBUCUMOCTEH. 5
4 ITonHbli 1 1poOHBIH (haKTOPHBIE SKCIIEPUMEHT. 6
5 OpToroHajabHOE IEHTPAIbHOE KOMIO3UIIMOHHOE TUIAHUPOBAHHE. 6
6 PoTarabenbHOE IEHTPaJIbHOE KOMIO3UIIMOHHOE IUIAHUPOBAHHE 6
7 O1eHKa MOrpeNIHOCTEeN Pe3yIbTaTOB U3MEPEHUH 1 BBIYMCIIEHUH 4
Bcero 36
[Tnanbel  mabopaToOpHBIX 3aHATUM C yKa3aHUEM pacCMaTpPUBAEMBIX BOIPOCOB

)51

BBITMIOJIHAEMBIX 3aJlaHUi TIpUBeEeHbI B: 31ekTpoHHOM YMK]/] Ha kadenpe Teopuu BeposTHOCTEH U

MareMaTrnueckoi craructuky; http://dl-test.donnu-support.ru/course/edit.php?id=594.



http://dl-test.donnu-support.ru/course/edit.php?id=594

6. OPTAHU3AIINSAA CAMOCTOSTEJIbBHOM PABOTHI CTYJIEHTOB

N KoanyectBo yacos
i Ha3Banue TeMbl Ounas | 3aounas
popma popma
1 DyYHKIIMU MOJEJIEH IIPU UCCIIENOBAHUM PA3JIMYHBIX IIPOLIECCOB 2
2 Krnaccudukarus moeneit 2
3 OcobenHoct W obmactu  npuMeHeHHs AuddepeHITuaTbHBIX 4
yYpaBHEHUI B MaTEMaTHYECKOM MOJIEJIMPOBAHMUSI
4 Bunnr moaenei 2
S) [Ipumep nepapxuu Mojaesel IBHKEHUS IIApUKa C IPYKUHON 2
6 YCTOMYMBOCTH CHUCTEMBI IO JIMHEHHOMY MpPHUOIMKEHHIO Ha 9
npuMepe moaenu JIotkuBonbTeppa «XUITHUK-)KEPTBA»
7 Bapuaimonsble NpuHIUIBI 4
8 [lpunnun ['amMunabTOHAa Ui MOJENM JIBKEHHS LIapuKa C 9
PYKUHOU
9 Mopnenu, ModydeHHblEe Ha OCHOBE (DyHJIAMEHTAIbHBIX 3aKOHOB 4
TIPUPOIbI
10 | Dramel  TOCTpOCHHMS MareMaTWdeckod Mojaenud. Breibop w 10
000CHOBaHME METOJIa PELICHUS
11 | CoBMecTHOE MPUMEHEHUE HECKOIbKUX (PYHIAMEHTAIbHBIX 3aKOHOB
Ha MpUMEpPax 3aKOHA BCEMUPHOI'O TATOTEHHUs, ypaBHeHHs] HploToHa 4
JUIS 3a/1a4M JIBYX Tel.
12 | KommproTepHas peanu3anusi MaTeMaTHIECKON MO I 6
13 | Teopust BEIYMCIUTETHLHOTO YKCIIEPUMEHTA 4
14 | BeimeneHue cucTeMaTHYECKON MOTPEITHOCTH. 2
15 | MHCTpyMEHTaNbHBIE CPEJICTBA U SA3BIKH MOJICTUPOBAHMS. 2
16 | Mepa gocToBEpHOCTH 2
Bcero 54

ConepkaHue CaMOCTOATENLHON (B T.4. HWHAMBHIyaJbHOW) pabOThl IO TeMaM |

METOIMYECKHE PEKOMEHJAIMK [0 €€ BBIMOJHEHHUIO TPHBEAEHBI B: 3jekTpoHHoM YMKJI Ha
kadeape TEOpHMH BEPOSATHOCTEM W  MareMaThdeckod crartuctukw;  http://dl-test.donnu-

support.ru/course/edit.php?id=5934.

wWCoNo~wWNE

7. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTALIUA
ConepxaresbHblid MOAyJIb 1. O01IMeE 1M0JI0KEHUA

1 Knaccugukanusi ecTeCTBEHHBIX HayK.

OOuieHayyHble 1 KOHKPETHO — Hay4HbIE METOIbI UCCIIEJOBAHUS.

CoBpeMeHHbIe TPO0IeMbl KBAHTOBOI MEXaHUKHU.

OcHoBHBIE IPO0IEMbI KHOEPHETHKH.

I'moGanbHas auHamuueckas Mojaenb Poppecrepa.

Mojienb AMHAMUKHI HACEJIEHUS B IBYX BO3PACTHBIX IpyMax.

Mojienb AMHAMUKU HACEJIEHUS B 3aBUCUMOCTH OT BO3pacTa.

VYdeT Noj0BbIX pa3auyuil IpH MOICIUPOBAHUH TUHAMUKN YUCICHHOCTH MOMYJISALUH.
Mojienb B3aMMOOTHOILIEHUH THUIIA XUITHUK-KEPTBA.

10 Mojienb KOHKYPEHIIUN MEX 1y BUJAMHU.

11. Monenb B3aMMOOTHOLIEHUS Tapa3UT-XO35HH.

12. MaTtematndeckoe MOJETMPOBAHUE AUHAMHUKH HH(EKIIMOHHBIX 3a00J1€BaHUM.

13. Mopenb 3arpsi3HeHUs. BOJIbl OPraHUYECKUMU OTXOJIaMH.

14. MopenupoBaHre OUOJIOTHUECKUX TOMYIISIHIHA ¢ y4€TOM CBOMCTB OT/IEILHOM 0COOH.
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15. BeposATHOCTHBIE MOJIEIH MOMYJISLIHA.

16. JInuckpeTHO-HENIPEPhIBHAS MOJICNIb TUHAMUKN YHCICHHOCTHU JAPYTOM MOTYIISIIIHH.
17. Mopensb sxocuctemsl «Pecypc-moTpeduTennn

18. buonornyeckas MaTeMaTHKA.

19. MaremMaTtu4yecKkue MOJICIH PEATBHOTO MUpA.

20. MareMaTH4YeCKHE MOJIENIN B TEHETHKE.

8. OBPA3EL 3AJAHUA MOAYJIbHOT'O KOHTPOJIA
oy BIIO « IOHELHKM HAIMOHAJIBHBIN YHUBEPCUTET»

OO6pazoBarenbpHas mporpamma; 0akaaaBpuaT

Hanpasnenne noarorosku: 01.03.02 IlpukinanHas MaTeMaTuka U nHGOpMaTHKA
[Ipoduns: Cratuctuxa

Ounas popma 06yuenus. Cemectp: 7

3aounas ¢opma oOyuenus. ['ox: 4

VYuebHas aucuuIuiiHa: MaTteMaTHdecKre MOJICNIA B €CTECTBO3SHAHUY M SKOJIOTUH

MoaybHasi KOHTpPoOJIbHast padora

Bapuant Ne n
1. Uto o3HauaeT TpeOOBaHUE aIEKBATHOCTH?
A. TpeboBaHme aIeKBaTHOCTH 3aKJII0UAETCS B IIOJTHOM COOTBETCTBHUH MOBEICHUS MOJICIIHA U
00BeKTa.
b. TpeOGoBanue aneKBaTHOCTH TMpPEIyCMATPUBAET IIOJTHOE COOTBETCTBHE pE3yIhbTaTOB aHaW3a
MOJIENTH U PE3YJIHTATOB KCIIEPUMEHTOB C OOBEKTOM.
B. TpebGoBanue aneKBaTHOCTH 3aKIII0YACTCS B MIPUOIU3UTEIIHHOM COOTBETCTBUH CBOMCTB OOBEKTA U
CBOMCTB MOJIEJIH C MOTPEIIHOCThIO, OTBEUAIOIIEH pelraeMou 3ajade.
I'. TpeboBaHue aeKBaTHOCTH 3aKJIIOYAETCS B TIOJHOM COOTBETCTBHU CBOWCTB OOBEKTa U CBOWCTB
MOJICIIH.
2. Uto o3HauaeT TpeOOBaHKE MOTHOTH MOAETN?
A. TpeboBaHWe MOTHOTHI MOJCIIM O3HAYACT CIOCOOHOCTh MOJENN peliaTh BCE 3aJa4dl 3aJIaHHOTO
Kjacca.
b. TpebGoBanue MOJHOTHI MOJICIN O3HAYACT HAIMYKE B MOJIENHM Bcel MH(opManuu, HeoOX0MMOM
JUISL pelIeHus 3a/1a4 JaHHOTO Kjlacca.
B. TpeboBanue moJHOTHI MOACIN O3HAYAET HAJTUYHUE B MOJICITH MCXOIHBIX TAHHBIX JUIS PEeIICHUS
3aJ1a4um.
I'. TpeboBaHue MOJHOTHI MOJICIIM O3HAYACT HAJTUYHUE B MOJICIH BCEX IMOIMOICIICH,
o0ecreynBaroINX B CBOCH COBOKYITHOCTH PEIICHUE NaHHOM 3a1a4.
3. Urto o3HayaeT TpebOBaHUE «MOJETH JOKHA OBITh CYIIECTBEHHON)?
A. D10 TpeboBaHME O3HAYAET, YTO OHA 00ECIIEYMBAET PEIICHKE TOCTAaTOYHO OoraToro Habopa 3aaad
Y TIOJTy4YeHHE HeTlpeICKa3yeMoi, HeTpUBUaIbHON HH(OpMauu
b. OT1o TpeboBaHUE 03HAYAET, YTO OHA COJICPIKUT BCE HEOOXOUMBIC I PEIICHUS 3a/1a4l
IMOAMOACIIH.
B. D10 TpeboBaHue 03HAYAET, UTO OHA MOXKET PEIIUTH JAaHHYIO 33a/ady.
I'. D10 TpeboBaHKEe 03HAYAET, YTO OHA OTPA’KAET BCE OCHOBHBIEC CBOMCTBA 0OBEKTA.
4. Yto 03HAYaAET CBOMCTBO MHOKECTBEHHOCTH MOICIIH?
A. DTO CBOIMCTBO 03HAYaET, UTO OHA OIMCHLIBAET CBOMCTBA MHOTHX 0OBEKTOB
B. D10 CBOMCTBO O3HAYAET, YTO CBOMCTBA OJHOTO M TOTO € 00BbEKTa MOXKHO OIHUCATh
HECKOJIbKMMH MOJEISIMH.
B. D10 CcBOIiCTBO 0O3HAUAET, YTO MOJAETH CIIOCOOHA peliaTh MHOKECTBO 3a/1ad.
I'. D10 CBOMCTBO O3HAYAET, YTO MOJIETb COAECPAKUT MHOKECTBO MOAMO/IENCH.
5. Paccunrarh, kakoBa OyaeT YHCIEHHOCTh MOMYISIINY 3aiiiia (>kepTBbl) yepes 1, 3,5 u 10 ner, ecnu
HayajbHas YHMCICHHOCTh BOJKOB (XMIIHHMK) cocrtaBisger 20 ocoOeii W HE HU3MEHSCTCS Ha
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NPOTSHDKEHUM YKa3aHHOTO BpeMeHH. OToOpa3uTh M3MEHEHHUS YUCICHHOCTH 3allleB B TEUYECHUE
JTAHHOTO MEPHOoIa TpapUUIECKH.

9. KPUTEPUU OHUEHUBAHUSA 3AJIAHUS MOAYJbHOI'O KOHTPOJISA

Homep 3axanus KoauuecTBo 6a//10B
3aganue 1 5
3aganue 2 5
3amanue 3 5
3ananue 4 5
3amganue 5 20
Bcero 40

10. KPUTEPUH OLIEHUBAHUS CAMOCTOSITEJIbHOM PABOTBI

CamocrosarensHas pabota (Bkiatovas BbinoiaHeHnue CPC) ouenuBaercs B 50 Oamios. B
paspese OTIeNbHBIX TEM OLIEHWBAHHE OCYIIECTBISETCS CIETYIOIINM 00pa3oM.

OnenuBanne CPC u UPC no apucuunianne «MaremMaTunyecKue MOJeJH B €CTeCTBO3HAHUY U

IKOJIOTHHN»
Ha3zBanus coaep:kaTejibHbIX MOJYyJIeil M TeM CPC

Copep:xareabHblii MoayJab 1. OCHOBHBbIE IOHSTHSA
Tema 3. MeToasl OLICHKM 3aBUCHUMOCTEH: MpeaBapUTesIbHAs o5
00paboTKa JaHHBIX
Tema 4. CocraBieHue IJlaHA M peaau3alusl SKCIEPUMEHTa C
MOCJIEAYIOMEH OIEHKON JOCTOBEPHOCTH PE3YJIbTaTOB €ro 25
MIPOBEJICHUS] M KOPPEKTHOCTU COCTABICHHON MOJICIH.
HToro no 1-my cojep:kaTesbHOMY MOTYJIIO 50

11. ”THANBUAYAJIBHOE TBOPYECKOE 3AJJAHUE

(e npedycmompeno)

12. KPUTEPUU OLIEHUBAHHMSA OBIIENA YCIIEBAEMOCTH

OOmast oleHKa 3HaHUM CTYAECHTOB MO AUCHUILIMHE mpoBoauTcs mo 100-0amibHOM mikane
COIJIACHO TAaKUM KPHUTEPHsIM, NMPUBEACHHBIM B Tabmuue Hiwke. Opeanusayuonno-yuebnas paboma
cmyoenma B ayJAUTOPUU OLIEHUBAETCS HA OCHOBE TAKUX KPUTEPHEB KaK MOCEUIAeMOCTb 3aHSITHH,
aKTUBHOCTH BO BpEMs MPOBEJIEHHS JIEKIIMOHHBIX U MPAKTHUYECKUX 3aHATUI (BOIPOCHI JIEKTOPY IO
TeMe JIEKIIMOHHOTO MaTepHaja, ydacThe B OOCYXJIEHMM NpPOIJIEHHOr0 Marepuana, pelieHHe
CUTYyaluil y JOCKH U T.IL.).
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Conepaareapurie Bup pa6orsl Bbanbl
MOy 1!
Opranu3zannoHHO-yueOHast paboTa CTy/IeHTa B ayJUTOPHU 10
Conepxarensupiii | CamocTosaTenbHas paboTa 50
Moyib 1 MoaysbHasi KOHTPOJIbHAs paboTa 40
Hroro
OO0mumii uror 100

HOpﬂI[OK OICHUBaAHUA y‘-leﬁl—[l)IX JOCTHKEHM I oﬁyqammnxca

OLeHKa 1o Onenka o 100- OneHka 1o rocy1lapcTBEHHON IIKaie
mkane ECTS | GamnpHo# mKane | sk3ameH, quddepeHINpOBaHHBII 3a4eT 3a4er
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBIIETBOPHUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJIIETBOPHUTEIHLHO) 3a9TCHO
FX 35-59 2 (HeyIOBJICTBOPHUTEIHLHO) C HE 3a4TCHO
BO3MOYKHOCTBIO IOBTOPHOM aTTECTAIUU
F 0-34 2 (HeyIOBJIETBOPHUTENBHO) C HE 3aYTEHO
BO3MOYKHOCTHIO MOBTOPHOM CHAa4M PH
YCIIOBHH 00s3aTEIHHOTO Habopa
JIOTIOJTHUTEIILHBIX 0aJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

Yuebubie 3amsatus npoBomatcs B 1-m (r. Jowenk, mp. I'ypoBa, 1. 6) yueOHOM KopItyce
yHUBepcutTeTa. Jlyig mpoBeAeHUs JEKIMOHHBIX U MPAKTUYECKUX 3aHATHH TpeOyercs ayAauTopus,
00opynoBaHHasE MEJIOBOW MJIM MapKepHOU H0CKOM, MyIbTUMEIUNHBIN MPOSKTOP U IKpaH, HOYTOYK,
KOMILJIEKT yueOHOU meOenu Ui CTyIeHTOB, pabouee mecto mpenojasatens. Beixon B MHTepHeT
IIPOBOIHOM Wik ¢ ucnoab3oBanueM Wi-Fi.

Jlis  caMoCTOSITENbHON pabOThl HCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECcypChl
Hay4dHoii OMOIMOTEKH YHUBEPCHUTETA U APYTHX AIEKTPOHHBIX OMOINOTEYHBIX 0a3 JaHHBIX, y4eOHO-
METOANYECKOe 00eCIeueHUE, MPECTaBICHHOE B yIeOHO-MeToIinueckux kabunerax 1-ro (aym.505).

B mporecce 00yueHus: CTyA€HTH UMEIOT BO3MOXKHOCTh HCIIOJIb30BaTh YUeOHbIE MaTepUabl
no aucuuriuHe «MaTemMaTHuecKue MOJIENU B €CTECTBO3HAHMU M HKOJIOTHW», pa3MeElIeHHbIE Ha
wiatpopme Moodle Ilentpa mucranimonsoro o6pasoanuss ['OY BIIO «/louHY». C
WCIOJIb30BAHUEM DPECYpPCOB TIIATGOPMBI TUCTAHIIMOHHOTO OOpa30BaHUSA TaKXKe OCYIIECTBIISAETCS
TEKYIIMA KOHTPOJb 3HAHUW CTYIEHTOB Ha OCHOBE TECTHUPOBAaHUS M MPOBEPKU pE3ylbTaTOB
CaMOCTOSITEILHOM pabOTHI.



14. PEKOMEHJIOBAHHASA JIMTEPATYPA
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HaumenoBanue

Koa-Bo
IK3EMILISAPOB
B OH0JIHOTEKE

JounHY

Hanuuyue
3JIEKTPOHHOM
BepCUM B
9bC

OcHnognasa numepamypa

Bbecnanosa, C. B. MateMaTH4uecKue MOJIEJIN
OMOJIOTMUECKHI TIPOIIecCOB : Y4eb.-MeTo. mocodue st
crynentoB 6uodus. cnen. yu-ta / C. B. becranosa, A. A.
I'yces ; Howner. roc. yH-T. - Honeuk : Joul'yY,  2000.-
150 c.

19

Bentnens, E. C. Teopusi ciydallHBIX TPOILIECCOB U €€
WHXEHEPHbIE MPUIIOKEHUS yueb. mocoOue ans
crynentoB BTy30B / E.C. Bentuens, J.A. OBuapos. - 3
m3. - Mocksa : ACADEMIA, 2003. - 427,[1] c.

10

I'mxman, U. U. Teopust BEpOATHOCTEN M MaTeMaTHYECKas
CTAaTUCTHUKA : [y4eOHHUK IS MaT. CIIEIMAIILHOCTEN YH-TOB
u TexH. By3oB] / . U. Tuxman u jap. - 2-¢ usn. - Kues :
Bormma mik., 1988. - 438,[1] ¢

[Iyraues, B. C. Teopusi ctoxacTuyeckux cuctem : Yueo.
mocobue I CTYJASHTOB BY30B, OOydYaroml. IO CIIEIl.
"l[lpuknagnas maremaruka" / B. C. IlyraseB, U. H.
Cunungid. - M. : Jloroc, 2000. - 1000 c.

/Jlonoanumenvnan numepamypa

OnexnoBuy, I'. . MHTemekTyanbHass COOCTBEHHOCTh M
npobseMbl ee kommeprmanm3aiuu / I'. M. Onexnosuu. -
2-¢ m31. - Munck : Amandes, 2006. - 128 c.

I'uxman, U. W. Teopust MapTUHTAIOB U €€ IPUMEHEHHUS :
(yue6. mocodwme) / . . I'mxman Jlonen. roc. yu-t, UH-T
npuki. mateMatukd U Mexanuku AH YCCP. - JloHenk,
1973.- 119 c.

[llynenun B. II. Marematnueckas cratuctuka. Y. 2.
Hemapamerpuueckass cratuctuka: yueOHuk / B. IL
[Hynenunn. — Tomck: M3n-8o HTJI, 2012. — 388 c.

Pozanos, }O. A. CraumoHapHble cllydyaiiHblE€ IPOLIECCHI
1O. A. Pozanos. - u3z. 2-e. - M. : Hayxka, 1990. - 271c.

Ckopoxoa, A. B. BepostHocts Bokpyr Hac / A. B.
Cxkopoxon ; Ots. pen. U. U.

15. ”THO®OPMALIMOHHBIE PECYPCbI

. Www.newlibrary.ru - HoBast aeKTpOHHasi OMOIHOTEKa;

. wwwe.elibrary.ru — may4nas 3J1eKTpoHHast OMOJIMOTEKa;

OOl WN

. www.donnu.ru — 'OV BIIO «JloHelkuii HalMOHAIBHBINA YHUBEPCUTET

. Www.edu.ru — geaepaibHbIi MOPTaT POCCUIICKOTO 00pa30BaHMUSL;
. Www.mathnet.ru — o0mepoccuiickuii MaTeMaTHYECKUil OPTAT;

. www.nehudlit.ru - snekrponHas OndIMOTEKa YIEOHBIX MaTepHAIOB



http://www.donnu.ru/
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16. MPOI'PAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (kopmoparuBnas muren3ust JOHHY Ne 46484614);

2. Microsoft Office (koprioparusnast muuenzus JOHHY nmunensus Ne 46472919);

3. Microsoft Visual Studio (mmuensust mporpammsl DreamSpark mmst BeicIIMX yueOHBIX
3aBECHUN);

4. JIuuenzuu GPLyst cBoOoaHOrO NporpaMMHoro oodecnieuenus: AutuBupyc Kacnepckoro,
Libre Office, Adobe Acrobat Reader, XPDF, Paint.NET.



