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1 Ieab AMCUUILUIMHBI.

Ilenvo usyuenus OucyunauHvl SBIAETCA
pa3IUYHBIX MATEMATHUYECKHX MOJENed C LEeIbl0 UX NPUMEHEHUSKaK B
MPAKTUYECKON MAESATENbHOCTH, TaK W JUIl H3YYEHHUS CMEXKHBIX JUCLHUILINH
(pusuka, xumusi, reorpadus, OMOJOTHUS, IKOJIOTHS, SKOHOMHKA, T'yMaHUTApPHBIC
JUCIUIUIMHBI), @ TaKXXe pa3BUTHE CIOCOOHOCTH HCIOJIb30BaTh MATEMAaTHUYECKHE
3HAHMS 111 OPUEHTUPOBAHUS B COBPEMEHHOM OOIIECTBE.

B xone uzydenus nucuuiiuHbel Oyaer chopmupoBana kommnereHuus YK-1
(cmocobeH OCyHIeCTBIATh MOUCK, KPUTHUYECKUH aHalu3 U CHUHTE3 MH(pOpMaIH,
MPUMEHSATh CUCTEMHBIN MOAXO] AJI pelIeHHs TOCTABJIEHHBIX 3a/1ay4).

AKTyaJn3anusa 3HAYUMOCTHU

1.1 ®dopmupyemble KOMNIETEHUHHU

Tabmuma 1 - @opMupyemMble TUCIUILUTMHON KOMIIETSHIINH

HaumenoBanue Buna

HanmenoBanue xareropun

KOI[ W Ha3BaHUEC KOMIICTCHIINU

3a/1ad.

KOMIIETEHIIUN (Tpynnel) KOMIETEHIUH
YHuBepcanpHas CucremHoe u YK-1 cnocoGeH oOCyIIecTBIATh IOUCK,
KPUTHUYECKOE MBIIIUICHHE | KPUTHUECKHHA aHamn3 " CHHTE3
UHPOpMANUK, TPUMEHATh  CHCTEMHBII
MOJIXOA JUISi PEIICHHS IOCTaBJICHHBIX

1.2 UHauKaTopbl 10CTUKEHUS] KOMIIeTe HIUii
Tabmuma 2 — UHuaukaTopbl JOCTHXKEHUST KOMIIETEHIIUH, opMHUpyeMbIe

JTACIUILIMHON
Konx v HasBanue Nuaukatopbl JOCTHKEHUS JMCcUMIIMHBI U TPaKTHKH,
KOMITETCHIUHU komrnereHuu no OITOIT dbopmupyronme KOMIETSHIINIO

OIIOIT

YK-1 (cnocoben

VK1.1 Pemraer nocraBlIeHHEIE 3a1a4U

cucTeMaTH3aluyi HHPOpPMAaLIKH.

YK 1.5 MmMeer nmpakTH4E€CKUHA OIBIT
npeicTaBieHus  MHQOpMaLuu ¢
IIOMOUIBIO pa3IMUHBIX
MaTEMaTHYECKUX MOJIEIIEH.

OCHOBBI CHCTEMHOI'O aHaJIlM3a M

OCYILIECTBIISITh c MIPUMEHEHHEM CUCTEMHOTO | MaTeMaTH4eCKOn 00paboTku
TIOUCK, MOJIX0/1a. uH(popMaun

KPUTHUYECKUI YK 1.2 CootHocuT pasHOopoaHbie | TexHomornueckass  (IPOEKTHO-
aHaIM3 M CHHTE3 | SBJICHUSA M CHUCTEMATHU3UPYeT WX B | TEXHOJIOTHYECKas) MPaKTHKA
uHpopmanuu, COOTBETCTBUU ¢ TpeboBanusmu u | [IpenaumuioMuas nmpakTuka
MIPUMEHSITh YCIOBUSIMU 33]1a4H. [loaroroBka K  mpouexype
CUCTEMHBIN YK 1.3 Mmeer mpakTHYeCKHil OMNBIT | 3aIIMTHI M 3alUTa BBIMYCKHOM
OIXO ISt | paboThI C MH()OPMAITMOHHBIMY | KBATM(UKAIIMOHHON PabOTHI
pelieHus UCTOYHUKAMHU.

IIOCTABJIEHHBIX YK 1.4 Bnageer mnpuemamu cbopa,

3aza4). CTPYKTYPUPOBAHUS u




1.3 3nanus, ymenus, HaBbIkd (3YB) no nucuunianue
Tabnuua 3 — 3HaHus, yMEHUS, HaBbIKH, (POPMUPYEMbIE AUCITUIUIMHON

Kon n nasBanue

Nuaukatopbl JOCTUKEHUS

3Hanus1, ymenus, HaBoIku (3YB),

KOMIETEHIUH KOMIETCHITUH, dbopMuUpyeMbIe TUCITUTUIMHOMN
3aKpEIUICHHBIE 32
JUACIUATUTMHOM

YK-1 (cmocob6en | YK 1.1 Pemaer nocrariensbie | 3HATH!

OCYILIECTBIISITH 3aJaud € TMPHUMEHEHUEM | - OCOOCHHOCTH MOCIMPOBAHHUS U €r0 OCOOYIO

TIOHCK, CHUCTEMHOT0 MTOJIX01a. pOJb B HAyKe U MPAKTUYECKOM e TeTbHOCTH;

KPUTHYECKUI YK 1.2 CootHocHuT | - OCHOBHBIE CIOCO0BI [IPENCTABIICHHUS

aHaJIW3 W CHHTE3 | pa3HOPOJHBIE  SBJEHHA U | MaTEMaTUYECKUX MoJeNel;

WHpOPMAIIH, CHUCTEMaTU3HUPYEeT ux B | - CIOCOOBI TpPHUMEHEHHS MaTeMaTU4YeCKUX

TIPUMEHSITh COOTBETCTBUU C | 3HaHMI B OOIIECTBEHHOM M MPOQECCHOHATBLHON

CHCTEMHBII TpeOOBAaHUSMU € YCIOBHSMH | J€STEILHOCTH.

MTOJIX O JUIA | 3a/a4H. YmeTs:!

peLieHus YK 1.3 Nmeer npakTudeckuil | - OPUEHTHPOBATHCS B CUCTEME MAaTEMAaTUYECKHUX

MTOCTaBJIEHHBIX OTIBIT paboTh C | 3HAaHMM KaK IIEJIOCTHBIX TPEACTABICHUN JUIS

3a1ay). UH(POPMAIIOHHBIMH (hopMHPOBaHUS HAYYHOTO MUPOBO33PEHUS;
HMCTOYHUKAMH. - TNPUMEHATh  TMOHATHHHO-KATErOpHAIbHBINA

YK 1.4 Bmameer mupuemamu
coopa, CTPYKTypHUpOBaHHUS U

arrapar, OCHOBHBIC 3aKOHBI MAaTEMaTHYCCKHUX
HAyK B COLHUAIBbHOH © mNpodecCHoHaTbHON

METOAbI MaTEMaTHYCCKOI' O
MOICIINPOBAHUA I PECIICHUSA NPAKTUYCCKHUX U

CUCTEeMaTH3aIluI JIesITeNTbHOCTH;
rHpopMaIum. - TIPUMEHSTH
YK 1.5 Nmeer npakTuyeckuit
OITBIT MIPEeCTaBICHUS

uHpOpPMAITUK €  TIOMOIIBIO
Pa3IMYHBIX ~MaTEeMaTHYECKHX
Mozenen.

npodecCHOHAIBHBIX 3a/1au.

Baanerb HaBBIKAMU:

- HCIIONB30BaHUS MAaTEMaTHYECKNX 3HAHHUN B
KOHTEKCTE MPAKTUUECKOW U MPOodecCHOHaIbLHOM
JIesITeNTbHOCTH;

- MaTeMaTUYEeCKOr0 MOJEIUPOBAHUS PEATbHBIX
Y COITMAIBHBIX MTPOIIECCOB.

2 O0bEM M TPYA0EMKOCTb JUCHUIIMHBI IO BUAAM Y4eOHbIX 3aHATHI.

DopMBbI IPOMEKYTOUHOM ATTECTALUM.
Tabmuma 4 — O6beM U TPYJOEMKOCTh JUCITUTIIMHBI 110 BUAM YUECOHBIX 3aHATHI

OO61mas TpyI0eMKOCTh | BUBI yueOHOM paboThI IO AUCUIUIIIHHE,

O6BéM gacoB 1o popmam

o 00y4eHHsI
MIPOBOIMMBIC B Pa3HbIX GopMax 0D0 0300 300
1.06mas TpyT0eMKOCTh TUCITUTUINHEI 72 72

2.KonTakTHas paboTa oOydaronuxcs ¢ mpenoaasareiem (1o Bumam | 24 8
y9eO0HBIX 3aHATHI) (BCETO)

AymuTopHas paboTa (Bcero):

24 8

B TOM 4YHUCJIC:

JIEKIIUH

MMPAKTUYCCKUC 3aHATHS, CCMUHAPBI

24

MIPAKTUKYMBbI

J1a00paTOpPHBIE PaOOTHI

B MHTEPAKTUBHOHU (opMme

B QJIEKTPOHHOHU (opme

Breaynutopnas pabora (Bcero):

48

B TOM 4YHCJIC, UHIUBUAYaJIbHAsA pa60Ta 06yllaIOH_II/IXC$[ C

IpernogaBaTeiIcM

IIOArOTOBKa KprOBOfI pa60TLI/ KOHTaKTHas pa60Ta

rpyIIoBas, HHAUBHyalbHasi KOHCYJIbTalHs U HHBIC BUJIbI YIEOHOM
JEeSITENbHOCTH, MIPENyCMaTPHUBAIOIINE TPYIIIIOBYIO WIIH
VHIMBHIYaJIbHYIO pad0Ty 00y4aIOIIUXCs C IPENoAaBaTelieM)
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TBOpYeckas pabora (dcce)

3.CamoctosTensHas pabora o0y4aronmxcs (BCero) 48 60

4. IIpomMexxyTo4Has aTTecTanys 00yJarouierocs 3auer 4

3. Y4eOHO-TeMAaTHYECKHMI IVIAH U COlePKAHUe NUCHMILUIUHBI.

3.1 YueOHO-TeMaTHYECKUI IVIAH
Tabmuua 5 - YyeOHo-TeMaTn4eckuil 1iaH 09HO# HopMbI 00ydeHHS

Oo6mas |TpymoeMKoCTh 3aHATHH (4ac.) dopma
No Tpynoc | OdO 300 TEKYIIETo
Hene |Paszmensl M TeMBbl JTUCLMILIMHBI MKOCTE | AynuTopH. AynuTopH. KOHTPOJIA U
n 110 3aHATHUIM (6ceeo 3aHATUA 3aHATUSA MIPOMEKYTOUYHO
n/m 4ac.)  |pgexw. |mpaxr. CPC JIeKIL. |paKT CPC i arrecramun
yCcnneBa€MoOCTU
Cemectp 4
Paszoen. OCHOBHBIE HOJIOKEHUS 24 2 24
MAaTeMaTH4YeCKOTO MOICTUPOBAHUS
1 [TouaTusi«MoaenupoBanue» u 13 1 12 |IIP-1
«KMOJIEIIb).
2-3 |DTarbl MOCTPOCHUS MaTeMaTHdecKux |13 1 12 |1IP-1
Mozenen
Pa3zoen. Matematuyeckrie MOJCIH B |42 6 36
MIpUPOIe U 00IIECTBE
4-6 |MaremaTHYeCcKHe MOJIEIHN B 13 1 12 |TIP-2
COITMAIbHO-OKOHOMHUYECKOH chepe
7-9 |Marematudeckue Mojenu B npupoe |14 2 12 |IIP-2
1 TEXHHUKE
10- MaremaTruecKue MOIEIH B 13 1 12 |IIP-2
12 |moBceaHEBHOU KU3HU
12 |I[IpomexyTodHas aTTecTarus - 3a4eT |4 YO-3
HUTOT'O o cemectpy 4 72 24 |48 8 60

YO-3 - 3auem, [1P-2 - koumponvuas paboma, [1P-1— pepepam

3.2. ConepsxkaHue 3aHATHI M0 BUAAM y4eOHOI padoThI
Tabmuma 6 — ConepxaHue TUCIUILUIHHBI

Ne | HaumeHnoBanue paszena,
ConeprxaHue 3aHsATUSA
/I | TEMBI TUCIHAIUIMHEL
Cemectp 4
Cooeporcanue npaxmuieckux 3aHsamuil
1 OcCHOGHbLE NONONHCEHUA MAMEMAMUYECKO20 MOOETUPOBAHUS
1.1 | Ilousarus MaremaTika M €CTECTBO3HAHHE. Ilonsatne w™moaenu u
«MOJIETUPOBAHUE» U MozaenupoBanus. [Ipumepsl Maremarnueckux mozenei. Llenu
«MOJEIbY. noctpoeHus  moxened.  CBoicTBO  Mojeneid.  DPopMbl
npenacTaBieHus mojeneil. Moaenuposanue. Knaccudukanus
Mozeen
1.2 | Dranbl nocTpoeHus [Toctpoenne mnpocTeHIIMX MaTeMaTHYECKUX MOJENeHd B
MaTeMaTHYeCKUX MOJIENEH | TeKCTOBBIX 3aJlayax Ha JBI)KEHHE M COBMECTHYIO paboTy.
[ogxoapl K TMOCTPOEHHUIO MATEMAaTHUYECKHX  MOJENeH.
Hcnonp3oBaHne CTaTUCTUYECKUX MOJIENel B Xoae 00paboTku
SKCIIEPUMEHTAJIbHBIX JIAHHBIX.
2 Mamemamuueckue moodenu é npupooe u obujecmee
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2.1 | Maremarrdeckue MOAEIN
B COLMAJIBHO-

YKOHOMHYECKOH cepe

Hekotopble 0COOCHHOCTH MOJEIUPOBAHUS  COLUAIBHBIX
nporieccoB.  Hekortopeie  monmenu — (UHAHCOBBIX |
HKOHOMHYECKUX MPOIIECCOB.

B II0OBCEIHEBHOU KU3HU

2.2 | Marematudeckue Mojiend | Mojenu OHBOJNIONMHM M Pa3BUTUS B Ouonoruud. Mojenu

B IIPUPOJIC U TEXHUKE pacripeniesnieHusi OMOJIOTHYECKUX CUCTeM. MoJenupoBaHue
HKOJIOTUYECKUX IPOLECCOB.

2.3 | MaremaTtnueckue Moaenu | Mcrosp30BaHMEe MaTeMaTHYECKHX MOJETeH MpU pelIeHUuH

3a/a4  Ha CMEIIMBAaHHWE BeEIIeCTB (MPaBUIO U MOJEIb
Maruuukoro). lcnonb3oBaHue MareMaTHUYECKUX MOJENEH
npu 0o0paboTKe HaHHBIX. MaTemaTuyeckue MOJENU TEOPUHU
IIPUHSATHS PELICHUM.

IIpomexxyTouHas arrecTanus - 3auem

4.1lopsinoK OlleHMBAHUA yCIIeBaeMOCTH U ¢(OPMUPOBAHHOCTH KOMIIETEHIIUMH
o0y4yaroumerocs B TeKyeil 1 NpoMesKyTOYHOM aTTeCTAllUM.

JIJIsL  TIONOXKUTENBHOW OIICHKA TIO PE3yibTaTaM OCBOCHUS JUCITUTUTHHBI
oOyJaroniemMycss HEOOXOJMMO BBIITOJIHUTh BCE YCTAHOBJCHHBIC BHUJBI yUCOHOM
pabotel. OreHKa pe3ylbTaTOB pPabOThl oOywaromierocs B Oamiax (10 BUIAM)
npuBe/eHa B Tabuiie 7.

Tabauma 7 - [kana u noka3aTeNu OLEHUBAHMS PE3YIbTaTOB YHEOHOH paboThl 00YyHArOIIUXCS
1o BUJiaM B OayutbHO-peiiTuHroBoM cucreme (bPC)

VYuebHas Cymma |Buab! u pe3ynbratel  |OL€HKa B aTTECTalMK banner
pabora 0a/utoB |y4eOGHOM paboThI (IKaTa ¥ [OKA3aTe/H OLICHIUBAHHS) (17 venens)
(BUITBI)
Texymras [IpakTnueckue 1 oana - mnocemenue 112 - 36
yaeOHast 3aHATHUSA (OTUET O MPaKTUYECKOTO 3aHATHUS
paboTta B BBIIIOJIHEHU N 3 0aj1a — mocenienne 1 3aHATUA U
ceMecTpe nabopaTopHOH CYIIECTBEHHBIN BKJIaJ Ha 3aHSITUU B
(ITocemenue pabotsr) (12 paboTy BCEH TPYIIIBI
3aHATHI MO 3aHATHI).
pacIycaHuio KonTtponbHbIE 13 6an10B (BbIOSHEHO 51 - 65%
u pabotsl (1 pabora)  |3amaHwmii) 13-20
BBITIOJTHEHUE 16 6asnoB (BeImoHEHO 66 - 85%
3aJIaHUM ) 3aJJaHMi)

20 6asoB (BeimosHEeHO 86 - 100%

3aJIaHH )

Pedepar (mmo 1 12 6aanoB (moporosoe 3HaueHue) |15-24
pazzaeny) 24 6a110B (MaKCUMAJILHOE

3HAYCHHE)
Hroro no Texyuieii padore B cemecTpe 40 -80
ITpomexxyrou |11 - 20 |Tect (10 3amanuit) |2 6ajaa3a Kaxa0€ IPaBUIBHO 11-20
Hasi BBHITIOJTHEHHOE 33aJJaHie TecTa
arTecTamus 11 6an1a (MOpoTroBOE 3HAUCHUE)
(3auer) 20 6an0B (MakCUMaIbHOE

3HAYEHUE)
Hroro mo mpoMe:KyTO4HOM aTTecTaluH (3a4YeTy) 20




CyMMapHasi OlleHKa 110 JIUCIUTIIHHE: CyMMa 0aJtoB TeKYILEH U MPOMEKYTOUHOM
arTecTaluu 51-100 6.

B nmpome:xyTO4yHOI arTrecTanuu OLEHKa BBICTABISIETCA B BenoMocTh B 100-

OaysibHOM 1IKasie U B OYKBEHHOM SKBUBAJICHTE (Tabnuna §)

Tabmuua 8 — Coornecenne 100-0amibHOM IIKanbl W OYKBEHHOTO

OKBHUBAJICHTA OLICHKU

YpoBHu IK3amen 3auem

Cymma nabpanmvix OCBOCHHUS Oyenka bykeennuwiii byxeennuwiii

bannos TMCUUTUTAHBL U IKBUBATIEHM 9KEUBANEHMN

KOMITETCHIIM I

86 - 100 [TponBUHYTHII 5 OTIIUYHO

66 - 85 [ToBbIIIEHHBIH 4 XOpOIIOo 3auTeHo

51 - 65 IToporoBerit 3 yJIOBJIETBOPUTEILHO

0-50 [TepBrrit 2 HEY/IOBJIETBOPUTEIHHO He 3aureno

5.MaTtepuajibHO-TEXHMYECKOE, TPOrPpaMMHOe W Y4eOHO-MeToanYecKoe

o0ecIeYyeHre TUCIHUTIAHBI

5.1 YueOHnas qutreparypa

OcHoBHas1 iuTEeparypa:

1.

Abnypaxmanos, P. I'. MatemaTrueckne MeTObI B OMOJIOTHH (MaTeMaTHIECKast
CTaTUCTHKA) : ydeOHO-MeToauueckoe mocobue / P. I'. AGaypaxmanos, P. A.

XamunoB. — Maxaukana : JAI'Y, 2018. — 40 c¢. — Tekcr : 351eKTpOoHHBIH //
Jlanb ; AIIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/158331. — Pexum jgoctyma: Juiss aBTOPHS3.
II0JIb30BATEIIEH.

ApzamaciieB, A. A. MaremaTuuyeckue MOJEIM B €CTECTBEHHBIX HayKax
yuebHoe mocodue / A. A. Ap3amacues, H. A. 3eaxoBa. — Tam60B : TI'Y um.

I'.P.lepxaBuna, 2021. — 102 c¢. — ISBN 978-5-00078-432-7. — Tekcr :
ANEKTPOHHBIN //  Jlanb : »neKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/177085. — Pexum goctyma: [uisi aBTOPHS3.
IIOJIb30BATEIIEH.

bannun, K. B. MatemaTu4eckue METOJBI M MOJIeJIM B SKOHOMHUKE: YU4SOHUK /
K. B. bangun, B. H. bauueikos, A. B. PykocyeB ; mon oOuieil pea. mokTopa
SKOHOMHUYECKUX Hayk, npodeccopa K. B. banauna ; Poccuiickas akanemus
obpazoBanusa, HOY BIIO "MocCKOBCKHI MICUXOJIOTO-COITUATBHBIN HHCTUTYT". -
Mocksa : ®JIMHTA [u np.], 2012. - 328 ¢. - ISBN 978-5-9765-0313-7.
I'puann A.C. Marematuueckoe MOJECIMPOBAHHE B DJKOJOTMU : YydeOHOe
nocobue mis By30B. - MockBa : FOHUTU-JTAHA, 2003. - 269c. - (Oikos). -
I'pud YMII "PexomennoBano". - ISBN 5-238-00440-0.

Kynemun, O. I'. MaTemaTudeckue METOAbI M MOJEH : yueOHoe mocodue / O. T,

Kynenun, E. B. Cmupnosa, O. W. JluneBuu. — HoBocubupck : CI'YBT, 2019.
— 108 c. — ISBN 978-5-8119-0820-2. — Tekcrt : snextpoHnbii // Jlanb :

7




AIEKTPOHHO-OUOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/147156. — Pexum nocryma: mjasi aBTOPH3.
[I0JIb30BATEIIEH.

Pomanos, M. ®. MartemaTu4eckueMoaeJ B SKOJOTUM: yueOHOe Tocodue. -
2-¢ u3n. ;ucnp. u jpon. - Cankr-lIletepOypr : MBan ®denopos, 2003. - 239 c. -
bubmuorp.: c. 223-227. - ISBN 5819400623.

®enoceeB, B. B. DkxoHOMMKO-MaTeMaTH4YeCKHE METOJAbl W MPUKIAJHBIC
Mojeau : yueonuk mis 6akanaBpoB / B. B. denocees, A. H. IN'apmam, U. B.
OpnoBa ; nmox pen. B. B. ®denoceea. - 3-¢ uznanue ; nepepaboTaHHOE U
nonojiHeHHoe. - MockBa :FOpaiir, 2013. - 328 c. - (bakanaBp.ba3oBeiit kypc). -
ISBN 978-5-9916-2499-2.

®enotkud, M. A. Mogeau B Teopuu BeposiTHOCTeW : yueOHuk / M. A.
®enotkud. - Mocksa [u ap.] :@usmatnut [u ap.], 2012. - 608 c. - ['pudp YMC
"Nonymeno". - ISBN 978-5-9221-1384-7.

JlomosiHUTENBHAS JJUTEPATYypa:

1.

Boponos, M. B. Maremaruka /sl CTyJICHTOB TYMaHUTApHBIX (DaKyIbTETOB :
yueOHuk 17151 By30B / M. B. Boponos, I'. I1. MemepsikoBa. - PoctoB-Ha-/{ony:
®enukc, 2002. - 375 c. : un. - (YueOHukH, ydyeOHbIe TOCOOUS). - bubmuorp.: c.
361-365. - ISBN 5222022129.

Kpamep, I'. MaTematrnuecke METOIbI CTATUCTUKH : TIEPEBOJ ¢ aHTIIUHCKOTO / I
Kpamep ; nmox pen. A. H. Konmoroposa. - MU3a. 2-e ; ctep. - Mocksa : Mup,
1975. - 648 c. - bubauorp.: c. 635-641.

HoBukoB, A. N. MaremaTtuyeckre METOAbl B TNCUXOJOTHHM (JIOTONEAUU) :

yueOHoe nocobue / A.U. Hosukos, H.B. HoBukoBa. — Mocksa :MTHOPA-M,
2021. — 376 c¢. — (Beicmee o6Opa3oBanue:bakanaBpuar). — DOI
10.12737/1018182. - ISBN 978-5-16-015127-4. - TekcT : 3ACKTPOHHBIHA. -
URL: https://znanium.com/catalog/product/1362121. — Pexum gocryma: 1o
TIOJTITUCKE.

VYpazaena, JI. FO0. MaTtemaTuka 11 penieHus IpUKIAIHBIX 3a/1a49: MOHOTpadus /
JI. YO. ¥YpazaeBa. - Mocksa : ®JIMHTA, 2017. - 55 ¢. - ISBN 978-5-9765-3333-
2. - Texcr : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/158319. — Pexxum mocTyna: mo momucke.

ITortoB, A. M. DKOHOMHKO-MaTeMaTHYeCKHe METOIbl M MoAeJau. Bricmias
MaTeMaTHKa JiJIT SKOHOMHUCTOB : yuyeOHHK 11 OakamaBpoB / A. M. Ilomog, B.
H. CotHukoB. - 2-¢ wW3gaHue ; WCIpaBICHHOE W JOMOJHEHHOe. - MockBa
:FOpaiit, 2012. - 479 c. - (bakanaBp.bazossrit kypc). - ISBN 978-5-9916-2033-
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KnanoBa. - [Jlemunrpan] : M3parenscTBO JIEHMHIpPaaCKOr0 YHHUBEPCHUTETA,
1984. - 285, [3] c. : un. - bubmmorp.: ¢. 281-286. - ISBN XXXXXXXX.



5.2 MaTepuajbHO-TEXHUYECKOE U POrPAMMHOE o0ecreyeHue

AUCIUILINHBI
VY4eOHble 3aHATHS MO AUCIUIUIMHE NPOBOISATCS B
HOU Keml'V:

y4EOHBIX ayAUTOPHUSIX

HawnmMmeHoBaHre IOMEIIIEHUH TS TIPOBEACHUS BCEX BUIOB YUCOHOMH JEATEIEHOCTH, | Anpec (MecToIomoXeHHE)
HpeI[YCMOTpeHHOﬁ y‘Ie6HBIM IJIaHoM, B TOM 4YHCJIC TIIOMCHICHUA  JJIA l'IOMeI_[IeHI/Iﬁ IJId IIPOBEACHUA
CaMOCTOSITENBHOM paboThl, ¢ YKa3aHHEM IEpPEeYHs OCHOBHOTO O00OpYIOBaHHUS, | BCEX BHJIOB yueOHOI
y‘Ie6HO'HaFJ'IHZ[HBIX OCOOMI U HCIOJIB3YEMOI'O IMPOrpaMMHOTO obecrieueHust JACATCIBHOCTH,
MPEAYCMOTPEHHOW  y4eOHBIM
IAHOM
216 AyauTopusi METOIMKM MaTeMaTHYecKOoro pa3BUTUS u  oOyueHus | 654027, Kemeposckas
MaTemMaTiKe Y4eOHas ayauTopus JUls NPOBEIEHUs 3aHATUN JIEKUMOHHOIO |o6macTs -  Kysbacc, T.
TWIA, CEMHUHAPCKOro (MpakTU4eCKOro) THMa, JUIs TPYHIOBBIX U HoBOKY3HeIK, Mp-KT

WHAUBUYAIbHBIX KOHCYJIbTAlUM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOU
aTTeCTaIuH
CrernmanusupoBannas (ydeOHasi) MeOenb: JOCKa MejioBas, Kadepa,
CTOJIBI, CTYJIbS
OOGopymoBanue il Ope3CHTAIllMM  y4eOHOro  Marepuaia:  JocKa
HWHTCPAKTHBHAA, KOMIIBIOTEP MNpErogaBaTeid C MOHUTOPOM, IIPOCKTODP,
aKyCTHYeCKasi CHCTeMa, IKpaH
Hcnosnb3yemoe mporpammuoe obecredenne: MSWindows (Microsoft-
ImaginePremium 3 year mo cy6auiieH3noHHOMY JoroBopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pacmnpocrpansiemoe I10), amtuBupycuoe IIO ESETENdpointSecurity,
aunensus  NeEAV-0267348511  go  30.12.2022  r.;MozillaFirefox
(cBobomuo  pacmpoctpansemoe  I10),  GoogleChrome  (cBo6omHO
pacnpoctpansiemoe I10), Opera (cBobomuo pacnpoctpansemoe I10), Fox-
itReader (cBobomuo pacmpoctpansemoe I10), WinDjView (cBobomno
pacmpoctpansiemoe 110), Suanmekc.bpaysep (oreuecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10).

HutepreT ¢ obecniedenreM gocryna B OM1OC

[Muonepckwnii, a.13, mom. 1




5.3 CoBpemeHHbIe TPO¢eCcCHOHATIBbHBIEC 0a3bl TaHHBIX U
HHGOPMaALIMOHHBIE CIIPABOYHbIE CHCTEMBI.

IHepeyens CIIB/] u UCC no aucumiviuge

1. OOwepoccuiickuii MaTeMaTH4YeCKU opTaj (MHPopMalnoOHHAas
cuctema) - http://www.mathnet.ru/

2. Wundopmannonnas cucreMa «EnHoe okHO A0cTyna K 00pa3oBaTeIbHbIM
pecypcamy - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - Marematnyeckas 0a3a [JaHHBIX,
OXBaTbIBalolllas MaTepuaibl ¢ KoHIa 19 Beka. zbMath conepxur oxoso 4 000 000
nokymeHToB, u3 Oonee 3 000 >xypuamoB u 170 000 KHUr MO MaTeMaTHKE,
CTaTHCTHKE, MH(POPMATHKE, a TAKKEe MAUIMHOCTPOCHHIO, (U3HKE, €CTECTBEHHBIM
HayKaM u Jp.

6.Unble cBeieHns U (MJIM) MaTepHAJIbI.
6.1.IlpuMepHBIe TeMbI MMCbMEHHBIX Y4eOHBIX padoT

Tembl pedepaToB 1iist pasaena “OCHOBHbIE MOJI0KEHUSA
MaTeMaTH4YeCKOro MOAeJMPOBAHUA"

1. basoBrle IMPUHOUIIBI MATCMATUYICCKOT'O MOACTINPOBAHNA

Kputepun kauecTBa MaTeMaTHYECKUX MOJIEIIEH.

OCHOBBI MaTEMaTHYECKOTO MOJICIIMPOBAHUS: TPEOOBAHUS K MOJIENSIM, CBOMCTBA

MO/JIEJIEH, COCTaBJICHUE MOJIEIIEH, TPUMEPHI.

Knaccudukarus MeTo10B TOCTPOEHUS MOJCIICH CUCTEM.

[TocTpoenue moaeneit naeHTU(UKALNN TOUCKOBBIMU METOJaMHU.

OneHka TOYHOCTH U IOCTOBEPHOCTHU PE3YJIbTaTOB MOIECTUPOBAHUS.

Texnonorus moctpoenust Mozesnel (B 001IeM cirydae U s KOHKPETHBIX CXEM).

Maremaruueckoe MOJIEIUPOBAHKE KaK HayKa U UCKYCCTBO.

CoBpeMeHHbIE METO bl TPOTHO3UPOBAHMS SBJICHUI U MTPOLIECCOB.

0. Knaccudukanus S36IK0OB U CUCTEM MOJICTHUPOBAHUSI.

11. Cetu maccoBoT0 0OCTY)KUBaHUS U UX IPUMECHECHHE.

12. TunoBble MaTEMaTUYECKUE MOJICIH CETEH MacCOBOTO 0OCIYKUBaHUS (OTKPBITBIX U
3aMKHYTBIX).

13. KauecTBeHHBIE METO/IbI MOACTUPOBAHUS CUCTEM.

14. CucreMHas JMHAMHKA KaK METOJIOJIOTHS U UHCTPYMEHT MCCIIEI0OBAHUS CII0KHBIX
MIPOLIECCOB.

15. MaTtemaTtuueckue MOIEIH OHTOJIOTUH MPEIMETHBIX 00IacTel.

16. MonenupoBaHue CHCTEM Ha OCHOBE aHANU3a Pa3MEPHOCTEH U TEOPHH MOA00HS.

17. Monenu uHPOPMAIIMOHHOTO MMOUCKA B MACCHBE JIOKYMEHTOB.

18. CriocoObl aBTOMaTU3MPOBAHHOTO M3BICUEHUS 3HAHHUI O TPEMETHON 00I1acTH U3
TEKCTOB 3JIEKTPOHHBIX JOKYMEHTOB.

w N

P oOo~No oA
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KouTposbHast padora nmo pasaeny “MareMaTuyecKue MOAeIH B
npupoje u oduecrse”

BapuanTt (oOpas3er)
Mamemamuueckue cpedcmea npedcmasienus UHGopmayuu
1. Ha pucyHke mokazaHo U3MEHEHHE TeMIIepaTyphbl BO3AyXa Ha MPOTHKEHUN TPEX
cyTok. [lo ropu3oHTanM yKasbIBaeTCs JaTa M BpeMs, M0 BEPTUKAIU — 3HAUCHUE

0000 06:00 12:00 1800 00:00 06:00 12:00 18:00 00:00 0600 12:00 1800 0000

28 wan 20 man 0 mas

Temriepatypsl B rpaaycax lleabcusa. Onpenenure nmo PUCYHKY HAWMEHBIIYIO
TeMIleparypy Bo3ayxa 29 masa. OtBeT aaiite B rpaaycax Llenbcus.

2. IIpencraButh ycaoBUE 3a7a4dl B BHUJI€ TAOJIUII M TIOCTPOUTH MAaTeMAaTHYECKYIO
MOJIEIIb.

Benocunenuct BpieXajd C TMOCTOSHHOW CKOpPOCThIO W3 Topoga A B ropon B,
paccTosiHie Mexay KoTopsiMH paBHO 70 kM. Ha cnegyromumii 1eHb OH OTIIPaBUIICS
obpatHO B A co ckOopocThio Ha 3 kM/4 Oombliie npexkHei. [lo mopore oH cuenan
OCTaHOBKY Ha 3 yaca. B pe3ynbraTe BeJOCHUIIETUCT 3aTpaTuil Ha OOpaTHBIA MYTh
CTOJILKO JK€ BpEMEHHU, CKOJbko Ha mnyth u3 A B B. Hailimute ckopocThb
BEJIOCUTIEAUCTA Ha TyTH U3 B B A.

3. Pemnre 3amauy, ucnonb3yst MoJieiab MarHuikoro.

Ha aykmuone omna kxapTwHa Obula Tpojana ¢ npuObibio 20%, a apyras — ¢
mpubsuIbio 50%. OOmas npulbUlh OT TpoAaXx ABYX KapTuH coctaBmia 30 %. Y
KaKOM KapTHUHBI IEPBOHAYAJIBHO 1I€HA BBILIE U BO CKOJIBKO pa3?

4. IlocTpoiiTe MATEMATUYECKYIO MOJIEIIb ISl PELICHHUS 3a1a4H.

B mapre 2019 roma Anapeil oTkpbul BkJaa B OaHke. [lepBoro siHBapsi KaxkJ10ro
rojia 0aHK HaYUCIIAET HEKOTOPBIN MOCTOSTHHBIN MPOLEHT p. 3aTeM B MapTe AHJIpei
MOTIONHSET CYET TaKMM o0pa3oM, YTOOBI CymMMa JE€HET Ha CcYeTe Bo3pacraia
COTJIACHO CIEAYIONIEeH TabIunIie:

Mapt 2019 Mapt 2020 Maprt 2021 Maprt 2022

S 2S 3S 4S

B mapre 2022 roga Anape#, kak 0OBIYHO MOTMOJHIII BKJIaJ, a 4epe3 MECSIl CHSLI
BCE JICHbI'M €O cyeTa. M3BeCTHO, 4TO BCEro AHAPEN NOMOJHUTEIBLHO BHEC CYMMY,
Ha 140% npeBblaronyo UHCXoaHbIi BKiIaa. Halioure p.
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5. IIpu n3ydyenun yueOHON Harpy3ku yyamuxcs nonpocuiu 30
BOCBMUKIIACCHUKOB OTMETHUTH BpeMs (¢ TOUHOCThIO 110 0,1 1), KoTOpoe oHU
3aTpaTUIIM B ONPEAEIICHHBIN JI€Hb Ha BBIIOJIHEHUE TOMAlIHUX 3aaanuid. [lomyunnu

CJICAYIONC JaHHBIC!

2,1 2,5 3,1 3,1 3,4 1,6 1,8 4,2 2,6 3,4
3,2 2,9 1,9 1,5 3,7 3,6 3,1 2,9 2,8 1,6
3,1 3,4 2,2 2,8 4,1 2,4 4,2 1,9 3,6 1,8

1). [TocTpouTh BapHAIIMOHHBIA Psijl pACHIPEICICHHUS.

2). [TocTpouTh CTATUCTUYECKUU PSJ] paCTIPEICTICHHUS.
3). [TocTpouTh MHTEPBATBHBIN psijl pacupeneicHus. s 3Toro ycTaHOBUTS, ,
Ha KaKoe KOJMYECTBO Ki1accoBK pa30MBaeTCsl JaHHBIN psij HAOIIOACHUI:

K=1+3,322IgN, rae N — 00beM BBIOOpKH
B namem cnygae N=30, 3HauntK=1+3,3221930=5,9

Haiitu mmpuny kiacca h: h=

Xmax —Xmin

WNuTepBanbHbIN psiJ pacipeeieHus NPeCTaBUTh B BUJIE TaOJIHIIbI

Knacc epanuy

Yacmoma N;

4). TlocTpoUTh TOJUTOHPACTIPEICIICHHUS, HCIIONIB3YS PE3yJIbTaThl ITYHKTA 2.
5). ITocTpouTh THUCTOTPAMMY pacrpeieICHHUs

Knac
C panuy

ni/h

6.2.IlpuMepHbIe BONIPOCHI U 3aJaHKs / 321a4 U JJIl IPOMEKYTOYHOM
arrecTaluu
Tabnuna 9 - [IpumepHbIe TEOpETUYECKHUE BOMIPOCH U IPAKTUYECKUE 3a/IaHUS K

3a4ery
Paznensi u | [IpumepHbie [IpumMepHBIE MPpAaKTUYECKHE 3a4aUr
TEMBI TEOPETHYECKUE

BOIIPOCHI

1. Ocnoenvie nonosrcenusn mamemamuueckozo M00€Jlllp08al-lll}l

1.1 Ilouarus
«MOJICTTUPOBA
HHUE» U
«MOJIETIBY.

1. YUto mo3BosieT
OCYILIECTBUTD
MaTeMaTHYECKOE
MOJICIIUPOBAHUE
o co3daHus
pealbHOU
CHUCTEMBI,

00BeKkTa?

2.
Coopmynupyiite
OCHOBHYIO 3a7auy
MaTeMaTHYeCKOTO
MOJETUPOBAHUS.
3. Jatite
oTpesieNieHue
MaTeMaTHYEeCKOM
MOJICTIN.

4. Yto sBusgeTcs

1. TlocrpoiiTe TMHENHHYIO MaTEMaTHYECKYIO MOIENb
JUis  mpou3BOACTBa CTOJIOB M 1IKadoB MebOenbHas

¢dabpuka ucnonb3yer HeoOXoauMble pecypchbl. Hopmsl

3arpar PpeCcypCoOB Ha OJHO MU3ACIHUEC MOAHHOTO BHIA,

NpUOBLIL OT peaM3allii OJIHOTO H3ACIus | oOIee

KOJIMYCCTBO HUMCHOIIUXCA  PECYpCOB

IMPUBCACHLI B CJ'IGI[YIOH_ICI\;I T3.6J'II/II_ICI

Ka)XXJ0T0 BHIA

Hopwmwi 3ampam pecypcos

Obwee
P Ha 00HO u3denue
ecypcol KOUYECEo
cmorn wxagh pecypeos
Upesecuna (m°):
I 6uoa 0,2 0,1 40
Il suoa 0,1 0,3 60
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BayKHEHTITCH
XapaKTEPUCTUKOMN
MaTeMaTHUYECKOM
Mozaenu?

5. Kak BeIrIsguT
JIMHEHHAs
JNETEPMUHUPOBAH
Hasg MOJClIh B
obmiem Buac?

6. Uro Takoe
KOTHUTHBHAs
MOJICIIb ?

7. Kakue mopaenu
Ha3bIBAIOT
coJiepKaTeIbHbIM
n?

Tpyo

pydoemiocms 1,2 1,5 371,4
(uenogexo-u)

Ipubsire om

peanuszayuu 00H020 600 800

uzoenus (pyo.)

Onpenenutb, CKOJBKO CTOJIOB W IIKaoB cieayer
U3rOTOBIATH  (habpuke, 4YToOB TPUOBUIE OT UX

peaym3anyu OblJIa MAaKCUMAIBHOM.

1.2 Dranel
MTOCTPOCHUS
MaTeMaTHYECK
nX MoOJIeNnei

8. Tlepeunciure
OCHOBHEBIE€ DTaIbl
MTOCTPOCHUS
MaTeMaTHIeCKOMn
MOJEIH.

9. OmmmuTe IBa
MIPUHIIATIA
MOCTPOCHUS
MaTeMaTU4eCKOH
MOJICIIH.

10. Kaxkne
MO IXO I K
MOCTPOEHUIO
MaTeMaTH4eCKOi
MOJICITH BaM
n3BecTHBI? B yeMm
OHH
3aKJIF0YaroTCs?
11. JaiiTe
onpeeieHue
KOPPEKTHOCTH
MaTeMaTH4eCKOM
MOJIEIIH.

2.Hp€)10TaBI/ITI> yCIIOBHE 3a7aud B BHUJE TaOMUIBI U
MOCTPOUTH MaTEMATUIECKYIO MOJICITh.

Benocunenuct BbIeXall ¢ TOCTOSHHOW CKOPOCTBIO W3
ropoga A B ropon B, paccrosHMEe MeXIy KOTOPBIMH
paBHo 70 kM. Ha crmenyrommii aeHb OH OTIpPaBHIICA
00patHO B A cO CKOPOCTHIO Ha 3 KM/4 OOJIBIIIE TPEKHEH.
[To nopore oH caenan ocraHoBKy Ha 3 yaca. B pesynbraTe
BEJIOCUIIEINCT 3aTPAaTU HA OOpaTHBIN MyTh CTOJBKO Ke
BPEMEHH, CKOJIbKO Ha myTh u3 A B B. Haligute ckopocTh
BEJIOCUTIEANCTA Ha MyTH U3 B B A.

2. Mamemamuueckue mooenu 6 npupooe u obuiecmaee

Maremaruuec
KH€ MOJIEJIH B
COIIMAJILHO-
SKOHOMHUYECKO

it cepe

12. [IpuBenute
HECKOJIBKO
PUMEPOB
MaTeMaTUIEeCKHX
Moelien s
OIMCaHUs
COIIMaIBLHO-
SKOHOMMYECKHX
MPOIIECCOB.

3. TloctpoiiTe MaTeMaTH4ECKy0 MOJENb s pelIeHUs
3aJauu.

B mapre 2019 roma Anapeil oTKpblT BKJIax B OaHKe.
IlepBoro sHBapst Kaxjaoro roja OaHK Ha4yHCISeT
HEKOTOPBIA TOCTOSIHHBIM IPOLEHT p. 3aTeM B Mapre
Annipeii ONoJHseT c4eT TakuM o0pa3oM, 4TOoObl CyMMa
JEHET Ha C4YeTe BO3pacTajlla COIVIACHO CJIEAYIOLIEH
Talnuue:

Maprt Mapr 2020 Mapt Mapt
2019 2021 2022
S 2S 3S 4S

B mapte 2022 roma AHmpeil, Kak OOBIYHO TOMOTHILI
BKJIQJI, @ Yepe3 MeCsI] CHSJ BCE JIEHbI'H CO CYeTa.

13




W3BecTHO, uTO BCero AHIpeH [IONOJHUTEIBHO BHEC
cymMMy, Ha 140% mnpeBpIIAIONIYI0 HCXOJIHBIM BKIAL.
Haitgure p.

Maremarnuec | 13.  IlpuBenute
KHE MOJICJIU B | HECKOJIBKO 4. Bec neruuka c¢ mapamorom 80 kr. CompoTuBieHUE
IPUPOJIC U IPUMEPOB BO3[lyXa TIPH CIIyCKE TMapaIoTa MPOMOPIHOHATEHO
TEXHHUKE MaTEeMaTHYECKUX | KBaJpary ero CKOPOCTH Vv (xoaddurrent
MoJIenen ISt | poropuroHanbHOCTH K=400).
OTIICAHUS Onpenenute CKOPOCTh CIIyCKa B 3aBHUCHMOCTH  OT
(buzmuecKux BPEMEHH ¥ YCTAaHOBHTh MAaKCUMAJIBHYIO CKOPOCTh
MIPOIIECCOB. CITyCKa.
14. HazoBute
MpOCTEMNIINE
MaTeMaTUIEeCKHE
MOJICITH B
OMOJIOTUH.
15. Kakue
MaTeMaTHIEeCKHE
METOJIbI
MPUMEHSIIOTCS B
XUMUHN?
16. Kaxkue
METOJIbI
SBOJIIOIMM  BaM
W3BECTHBI?
Maremaruuec | 17. Urto | 5. Pemure 3amavy, ucnonib3yst Moaelb MarHuIikoro.
KHe MOJIeJIM B | BKiIIo4aeT B ce0s | Ha aykumnone ogHa kapTrHa ObLTa MpoJiaHa ¢ MPUObLIBIO
ITOBCETHEBHOW | IpocCTeMas 20%, a npyras — ¢ npudbuibio 50%. O6mas npudsLIb OT
KU3HU cXeMa MpPUHATHA | NPOJax JABYX KapTuH coctaBmia 30 %. Y Kakoil KapTUHBI
peieHuii? NEepPBOHAYAIILHO 1I€HA BBIILIE U BO CKOJIBKO pa3?
18. UYto Takoe
IR ? 6. JMTEeNbHOCTh JCYCHUsS OOJBHBIX ITHEBMOHHCH B
19. Yro Takoe | cranmonape (B musax): 15; 20; 18; 20; 25; 11; 12; 13; 24;
KpUTEpUi 23; 23; 24; 21; 22; 21, 23, 23, 22; 21; 14; 14, 22; 15; 16;
ontuManbHoctu? | 20; 20; 16; 16; 20; 17; 17.
20. BoimonHuTe CTAaTUCTHYECKYI0 OOpaOOTKY MdaHHBIX II0
Chopmynupyiite | cremyroineii cxeMe: BHIIOJHUTH PaHKUPOBAHUE TIPU3HAKA
3a/lauy TMPUHATHS | U COCTAaBUTh O€3MHTEpBaJbHBIA BapUALMOHHBIA Pl
peleHusl. pacrpenencHus; MOCTPOUTH MOJIUTOH
21. pacrpeaeneHus;COCTaBUTh PaBHOMHTEPBAIbHBIN
CoopmynupyiiTe | BApHAIMOHHBIN psia, pa3OMB BCIO Bapuamuio Ha K
PAaBUIIO HMHTEPBAJIOB;IIOCTPOUTH THCTOTPAMMY paclpeieeHusI.
Maruunxoro.
22. Kakue
IIPOCTEMIINE
CTaTHUCTUYECKUE
MOIeTTH
NIEPBUYHOMN
00paboTku
pe3ynbTaToB
IKCIIEPUMEHTAIbH
oit paboThI
CYILIECTBYIOT?
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CocraBuTtens: goueHT kadp. MOuMM Ocunosa JLLA.
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