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1 leap TUCHUTIHHBI.

Ilenvro uzyuenua oucuyuniunpl SIBASETCA AKTyIM3alMs 3HAYUMOCTH Pa3Ivy-
HBbIX MaTeMaTHYECKUX MOJENEH C LEeNbI0 MX NPUMEHEHUS KaK B MPAKTHYECKOU
JESITEIIbHOCTH, TaK M JUIS U3YYCHHUS CMEXKHBIX TUCHUIUIMH ((PU3UKA, XUMHUA, IKO-
JIOTUsA, SKOHOMUKA, TYMAHUTAPHbIE AUCIUIUIMHBI), @ TAKKE Pa3BUTHE CIIOCOOHOCTH
UCIIO0JIb30BaTh MAaTEMAaTUYECKUE 3HAHUSA JJII OPUEHTUPOBAHUS B COBPEMEHHOM

0OIIIECTBE.

B xozxe u3ydeHus nucuMiuiiHbl OyaeT chopmupoBana kommereHius YK-1
(ciocobeH OCYHIECTBISATh MOUCK, KPUTHYECKUN aHAIM3 W CHUHTE3 MHdOpMaIuu,
MPUMEHSTh CUCTEMHBIN MOX0/ AJI PEIICHUS TTOCTABJICHHBIX 3a/1a4).

Tabnumna 1 - @opmMupyembie TUCITUTIIIMHON KOMITIETCHITUN, HHIUKATOPHI
JTOCTHXKEHUS, 3HaHUsI, yMeHus, HaBbIkH (3KB), popMupyemoie
JUCITUIUIMHOMN

Kon n Ha3Banue
KOMIIETEHIIUHU

Nupukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIICH-
HEIE 3a JUCIUILIMHON

3nanus, ymMeHus, HaBbiku (3YB), dopmu-
pyemble TUCHUILINHON

YK-1 (cnocoben
OCYILIECTBIATH
MOWCK, KpUTHYE-
CKHM aHaau3 H
CUHTE3 HH(pOpMa-
o1, HpI/IMCHHTB
CHCTEMHBIN II01-
XOJ JIIsl PeLICHHS
IIOCTABJICHHBIX
3a1a9).

VYK 1.1 Pemaer nocrasieH-
HBIE 33/1a4¥ C IPUMEHEHUEM
CHUCTEMHOT'0 MOJIX0/1a.

VYK 1.2 CootHOoCHT pa3HO-
pPOJIHBIE SIBICHUS U CHUCTE-
MaTU3UPYET UX B COOTBET-
CTBUU C TpeOOBaHUAMU U
YCIIOBUSIMU 33J1a4H.

YK 1.3 Hmeer npakrtuue-
CKUH ONBIT pabOThl C HH-
dbopMalMOHHBIMU HCTOYHU-
KaMH.

VK 1.4 Bnaneer npuemamu
cbopa, CTpYKTypUpOBaHUS U
cucTemMaruzanuu uHpopMma-
107078

YK 1.5 HNmeer npaxTtuue-
CKUH ONBIT IMPEACTaBICHUS
uHpOpMALlUK C TOMOIIBIO
pa3IMyYHbIX ~ MareMaTh4e-
CKHUX MOJICIIEH.

3HaTh:

-0OCOOCHHOCTH MOJIEJIMPOBAHUSI U €r0 OCO-
Oyl0 poiib B HayKe U MPAKTUUYECKOU [es-
TEIHHOCTH;

-OCHOBHBIE CITOCOOBI IMPEICTaBICHUS MaTe-
MaTHYECKNX MOJICIICH;

-CocoObl  TMPUMEHEHUS MaTeMaTHYECKHX
3HaHUW B OOIIECTBEHHOW © TIpodheccuo-
HAJILHOH IE€ATEIbHOCTH.

YMeTn:

-OPUEHTHUPOBATHCSA B CHCTEME MaTeMaTH4e-
CKMX 3HAHMH Kak LEJIOCTHBIX MpeCTaBIIe-
HUW Ui (POPMUPOBAHUS HAYYHOTO MHUPO-
BO33PEHUS;

-IIPUMEHATh  TOHATUHHO-KATerOpUAIbHBIN
ammapar, OCHOBHBIE 3aKOHBI MaTeMaTHYe-
CKUX HAyK B COIMAIbHON U mpodeccuo-
HaJIbHOM JIeATEIIHHOCTH,

-IIPUMEHSTh METOJbI MAaTEMaTHUYEeCKOTO MO-
JISITAPOBAHMS JIJIST PEIICHHSI IPAKTUICCKUX U
npodeccCHoHANBHBIX 3a/1au.

Bmaners HaBBIKAMH:

-UCIIOJIb30BaHUS MaTEMATHUYECKUX 3HAHUW B
KOHTEKCTE TMpaKTHUUeCKOW U mpodeccruo-
HAJIbHOU JIEITCIbHOCTH;

-MaTeMaTUYECKOTO MOJICTUPOBAHUS pealb-
HBIX ¥ COITMAIBHBIX MPOIIECCOB.




MecTo AUCHMIIMHBI. J{UCIUITIIMHA BXOAUT B KOMMYHUKATUBHO-IU(POBOM MOTYJIb U SIBIISICTCS
JTUCIUTIIINHOMN BbIOOpa, U3ydyaeTcs Ha 3 Kypce 3a04HOi (hOpMBbI 00YUICHHS.

1 O0BbéM u TPYAOEMKOCTH JUCHUIIMHBI 110 BUAAM Y4eOHBbIX 3aHsATHIi. Dop-

MbI IPOMEKYTOUYHOM aTTeCTALNM.
Ta6mmia 2 — O0beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUYE€OHBIX 3aHITHI

N O06béM dacoB o ¢popmam 00y-
OO0mas TpyT0EMKOCTh H BHJIbI Y4€OHOW pabOThI 10 JUCIUILUINHE, qeHIL
NPOBOJIUMBIC B pa3HbIX opmax 0D0 0390 300
1.00mmas TpyJ0eMKOCTh TUCIUTLINHBI 72 72
2.KoHrakTHas paboTta oOydaromuxcs ¢ mpernojasarenem (mo suaam | 24 8
y4eOHBIX 3aHITHH) (BCETrO)
AynuropHas pabora (Bcero): 24 8
B TOM YHUCJIC:
JCKLIUH
NpPaKTHIECKUE 3aHSITHUS, CEMUHAPEI 24
MPAKTHKYMBI 8
71a00paTopHbIC PAabOTHI
B MHTEPAaKTUBHOU opme 6
B DJIGKTPOHHOH popme
BreayauropHnas pabora (Bcero): 48
B TOM 4YHMCIIe, MHAUBUAyaJIbHAs paboTa 00yJaroIuXCs ¢ MpenoaaBa-
TeJNeM
MIOJIrOTOBKA KYPCOBOW pabOTHI/KOHTaKTHasI paboTa
TpYIIOBast, HHAWBUIyalIbHas KOHCYIbTalUs U HHBIC BUIBI y4eOHOI
JeATeLHOCTH, TIPEIyCMaTPUBAIOLIHE TPYIOBYIO MM HHIHBUIY-
AIBHYIO pabOoTy 00YUAIOLIMXCS C MPETOIaBATEIICM)
TBOpYecKas padora (3cce)
3.CamocTosarenpHas pabota o0ydaronuxcs (Bcero) 48 60
4. IlpoMexyTouHas arTecTanus 00yJaromerocs 3auer 4

3. Y4eOHO-TeMAaTH4YeCKHH IJIAaH U COAEpP:KaHHue IMCLHUIIMHBI.

3.1 YuyeOHO-TeMaTHYECKMI IUIAH
Tabmuna 3- YyeOHO-TeMaTHYeCKUid TuIaH OYHOH (popMbI 00yueHUs

Oo6mas |TpymoeMKkocTh 3aHATHI (dac.) dopma Teky-
Ne TpYya0- |ODdO 300 IIEro KOHTPOJIA
HEC- Pa3z[em>1 U TEMbI AUCHUIIIINHBI CM- Ay,Z[I/ITOpH. Ay;[p[T()pH, " IPOMCECIKY-
€JIM |10 3aHATHUIM KOCTb  |3aHsaTHSA 3aHITHUS TOYHOM aTTe-
ﬁ/l'l (scezo JIeKII. |[PAaKT. CPC JIEKTI. |TpaKT CPC CTallMH yCIIe-
uac.) ) BAEMOCTH
Cemectp 4
Pa3zoen. OCHOBHEBIE ITOJIOKEHUT Ma- |24 2 24
TEMAaTHYECKOTO MOJICITUPOBAHUS
1 [MonsTusi«monenupoBanue» u «mo- |13 1 12 |IIP-1
JICIIbY.
2-3 |DTambl NOCTPOSHU MaTeMaTHuecKux (13 1 12 [IIp-1
MoJelIen
Pa3zoen. MatemaTtndeckue Moaenu B |42 6 36
MIPUPOJIE U O0IIEeCTBE
4-6 |MareMaTHYEeCKHE MOJEIHU B COLU- 13 1 12 [1IP-2
ATHbHO-YKOHOMUYECKOU chepe




7-9 |Maremarudeckue Mozenu B mpupone |14 2 12 [IP-2
1 TEXHHKE

10- |MaremaTnyeckre MOJIENH B IOoBce- |13 1 12 [1IP-2

12 |1HEBHOI XWU3HU

12 |[IpomexyTo4Has aTTecTalus - 3a4et |4 YO-3

NTOI'O no cemectpy 4 72 24 |48 8 60

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

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Ta6nuna 4 — ConeprkaHue TUCIUTIIMHBI

Ne | HaumenoBanue paszaena,
CopaeprxaHue 3aHATHA
/11 | TeMbl IUCHUTIIIMHBI
Cemectp 4
Cooepoicanue npakmuyeckux 3aHAmui
1 OcHogHbIe NOJI0IHCCHUA MAMEMAMUYLECKO20 MOOEAUPOBAHUA
1.1 | [HonsaTHs «MOEINPOBA- Marematrka u ecrectBo3HaHue. [loHsTne mozmenu u moje-
HUE» U «MOJEIIbY. mupoBaHus. [Ipumepsl marematuueckux monenei. Llenu mo-
ctpoeHust mozenei. CBoiicTBO Mojeneil. DopMbl MpeAcTaB-
nenus moaeneil. Monenuposanue. Kimaccudukamys Mmonenen
1.2 | Drambl noctpoenus mare- | [locTpoeHue mpocTelIMX MaTeMaTUYECKUX MOJeENed B TeK-
MaTHYECKHX MOJIeIeH CTOBBIX 3aJlayax Ha JIBJKEHUE U COBMECTHYIO paborty. Iloa-
XO0Jlbl K TIOCTPOEHUI0 MaTeMaTHuueckux mojeneil. Mcmnomp3o-
BaHUE CTAaTUCTHUYECKUX MOJENel B X0/1e 00pabOTKHU 3KCIepu-
MEHTAJIbHBIX JJAHHBIX.
2 Mamemamuueckue moodenu ¢ npupooe u oouiecmaee
2.1 | Maremarnueckue Mozienu | HekoTopble 0COOEHHOCTH MOJIEIMPOBAHUS COLUATBHBIX TPO-
B COL[MAJIbHO- neccoB. Hekoropele Moaenu pUHAHCOBBIX U SKOHOMHUYECKUX
HYKOHOMHYECKOHU cepe IIPOLIECCOB.
2.2 | MaremaTtnueckue Moenu | Mojenu 3BONIOLMU U pa3BUTHS B Ouonoruu. Mojenu pac-
B [IPUPOJIE U TEXHHUKE npesieleHnsl OMOJOTMYeCKUX CUCTeM. MonenrpoBaHUE KO-
JIOTUYECKHUX ITPOLIECCOB.
2.3 | MaremaTtndeckue Mojenu | Mcronbp3oBaHHe MaTeMAaTHUECKAX MOJIEIICH MPU pENICHUH 3a-
B [IOBCEIHEBHOM JKNU3HU Jlad Ha CMeEIIMBaHue BEeleCcTB (IPaBUJIO U MOAETh MarHuiKo-
ro). VMcnonp3oBaHue MareMaTHUUeCKHX MojeNied mpu obpa-
00TKe MaHHBIX. MaTeMaTuyecKkue MOJAETH TEOPHM HPUHATHS
penieHui.
IIpomexxyTouHast arrectanus - 3auem




4.11opsinoK OLlCHUBAHMSA yCIIeBaeMOCTH U ¢GOPMHUPOBAHHOCTH KOMIIeTEHIUI
00y4aierocsi B TeKyuei ¥ MpoMesKyTOYHOM aTTeCTALUM.

J1J1s TIOJIOKUTENBHOMN OIEHKU TI0 pe3yIbTaTaM OCBOCHUS JUCIUILIIMHBI 00Y-
YJarOIIeMyCsl HCOOXOAMMO BBITIOJTHUTH BCE YCTAHOBIICHHBIC BUIBI yUeOHOU PabOTHI.
Onenka pe3ynbTaToB paboThl oOydaronierocs B 6ayax (Mo Bujam) MpUBEACHA B

tabmurie 5.

Tabmuia 5 - [lkana u OKa3aTenn OLEHUBAHMS PE3YIBTATOB yI€OHON PAOOTHI 00YHAOIUXCS
1o BuaM B 6ayuibHO-peiitunroBoii cucreme (bPC)

VYuebnas pa- |Cymma |Buabl u pe3ynbrarsl |OlEHKa B aTTECTalUK Basmibt
6ora (Buapl) |6amioB |yueOHOI pabOThI (IIKaJ1a ¥ [IOKA3aTeIIN OLCHUBAHHS) (17 nenenn)
Texymas [Ipaktuyeckue 3ans- |1 6ann - mocemenue 1 mpakruye-|12 - 36
yuebHas pa- TUs (OTYET O BBIMOJI- [CKOTO 3aHATHUS
Oora B ceme- HEHUU JlabopaTopHoii |3 6amia — mocemieHue | 3aHsITHS U
ctpe (IToce- pabotel) (12 3aHs-  |CyIIEeCTBEHHBIM BKJIAJ HA 3aHITHU B
LICHUE 3aHs- THIA). paboTy BCel Ipymnibl
THH 110 pac- Kontposbabie pado- |13 6amnoB (BeimoaHeHO 51 - 65%
NHCAaHUIO U ol (1 pabora) 3aj1aHuil) 13-20
BBITIOJITHCHHE 16 6a10B (BBITIOJIHEHO 66 - 85%
3a/IaHHi) 3a/1aHH )

20 6amnoB (BeimonHeHO 86 - 100%

3aJ1aHu)

Pedepar (o 1 pa3- |12 6amsoB (moporosoe 3Hauenue) |15-24
TeITy) 24 6an10B (MakCHMaIbHOE 3HAYE-

HUE)
HToro no Tekyuieii pabore B cemecTpe 40 -80
[Ipomexy- 11-20 |Tect (10 3amanmit) |2 6anaa3a Kaxaoe NpaBuisHO BeI- (11 - 20
TOYHAsl aTTe- MOJTHEHHOE 3aJlaHHe TeCTa
crauus (3a- 11 6anna (moporoBoe 3HaUCHUE)
4er) 20 6an10B (MaKCUMaIbHOE 3HAUYE-

HUE)
Hroro no npomMe:KyToO4HOI aTTecTalNN (324eTYy) 20

CymMmapHasi olleHKa 10 JMCUMILIMHE:
51-100 0©.

1805051

Cymma OasioB TeKyllel 1 MPOMEKYTOYHON aTTecTa-




B npoMexyTouyHOI aTTecTalii OLIEHKA BBICTaBIseTCA B BegoMocTh B 100-
OaJUIbHOM ITKaJie U B OYKBEHHOM SKBHBaJieHTE (Tabnuia 8)

Tabmuma 6 — CootHecenne 100-0ayibHON MIKadbl ¥ OYKBEHHOTO DKBHBA-
JIEHTA OLICHKHU

YpoBHM OCBOE- IK3amen 3auem
Cymma HaOpanHeix | HUS TACIUILIU- Oyenka Bykeennviii sxeusa- | BykeeHmwill 9K6uU6a-
bannos HbI U KOMIIETEH- JleHm JIeHm
V7071
86 - 100 [TponBuHYTHII 5 OTJINYHO
66 - 85 [ToBbIIIEHHBIN 4 XOpOLIO 3ayTeHo
51-65 [ToporoBerii 3 yJIOBJICTBOPUTEIHHO
0-50 [TepBoIit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5.MarepuajibHO-TEXHHYECKOE, MPOrPAMMHOE U Y4eOHO-MeTOANYeCKoe
o0ecrnevyeHune TUCHUIINHBI
5.1 YueOHas iuTeparypa

OcHoBHas iMTeparypa:

1. Abaypaxmanos, P. I'. MatemaTnueckue MeTObpl B OMOJIOTHH (MaTeMaTU4ecKas
CTaTUCTUKA) : ydeOHOo-meToauueckoe nmocoodue / P. I'. AGaypaxmanos, P. A.
XamumoB. — Maxaukana : JAI'Y, 2018. — 40 c¢. — Tekcr : 31eKTpOHHBII //
Jlanp : AJIEKTPOHHO-OUOIMOTeUHAs cUCTEMA. — URL:
https://e.lanbook.com/book/158331. — Pesxkum moctyna: i aBTOPH3. TOJIb30-
BaTEJEH.

2. ApzamacrieB, A. A. MaTemaTH4YeCKHE MOJICTTH B €CTECTBEHHBIX HayKax : y4ueO-

Hoe mocobue / A. A. ApzamacueB, H. A. 3enkoBa. — Tamb6oB : TI'Y wum.
I'.P.JlepxxaBuna, 2021. — 102 c. — ISBN 978-5-00078-432-7. — TekcT :
ANEKTPOHHBIN //  Jlanb : »3neKkTpoHHO-OMOMMoOTeuHas cuctema. — URL:

https://e.lanbook.com/book/177085. — Pesxxum goctyma: Juist aBTOPHU3. OJIB30-
BaTeJICH.

3. bangun, K. B. MaremaTnueckue MeTOAbl 1 MOJIeJIM B DKOHOMHKE: YICOHUK /
K. B. banaun, B. H. bamsikoB, A. B. Pykocyes ; mox oOmieli pen. mokTopa
PKOHOMHUYECKUX Hayk, npodeccopa K. B. banauna ; Poccuiickas akagemust 00-
pazoBanus, HOY BIIO "MOCKOBCKHIl MCUXOJOTO-COIUATbHBIA UHCTUTYT'". -
Mocksa : ®JIMHTA [u ap.], 2012. - 328 c. - ISBN 978-5-9765-0313-7.

4. T'punun A.C. MaTtemaTrdeckoe MOJICTUPOBAHUE B DKOJIOTUH : yueOHOE TMOCOo-
oue g By30B. - Mocksa : FOHUTHU-JIAHA, 2003. - 269c¢. - (Oikos). - I'pud
VYMI] "PexomengoBano". - ISBN 5-238-00440-0.

5. Kynenun, O. I'. MaTtematuueckue METOIbl U MojeNH : yueOHoe nocooue / O. I

Kynenun, E. B. Cmupnosa, O. U. Jlunesny. — HoBocubupck : CI'VBT, 2019.
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— 108 c. — ISBN 978-5-8119-0820-2. — TekcT : anekTpoHHbIi / Jlanb :

AJIEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/147156. — Pesxxum noctyma: 1uisi aBTOPHU3. TOJIB30-
BATEJICH.

Pomanos, M. ®@. MareMaTu4ecKkneMoOaeJIH B dKOJIOTHH: yuyeOHOE TIOCOOHeE. -
2-¢ m3a. ;ucnp. u gom. - Cankt-Ilerepoypr : UBan denopos, 2003. - 239 c. -
bubmumorp.: c. 223-227. - ISBN 5819400623.

®denocees, B. B. DxoHOMUKO-MaTeMaTHYeCKHE METO/IbI U MPUKIIATHBIE MO/Ie-
JM : yueOHuk st 6akanaspos / B. B. ®enocees, A. H. I'apmarn, 1. B. Opnosa
; mog pen. B. B. ®enoceena. - 3-¢ uzganue ; nepepabOoTaHHOE U JOMOIHEHHOE. -
Mocksa :FOpaiit, 2013. - 328 c. - (bakanaBp.ba3zossiii kypc). - ISBN 978-5-
9916-2499-2.

®denotkuH, M. A. Moaeiau B TeOpuH BEpOSITHOCTEH : yueOHuk / M. A. denot-
KuH. - MockBa [u np.] :@usmatiut [u ap.], 2012. - 608 c. - I'pud YMC "Jlo-
nymeno". - ISBN 978-5-9221-1384-7.

JlonoiHUTEIbHAS JJUTepaTypa:

1.

Bopono, M. B. Maremaruka ajisi CTyJICHTOB T'yMaHUTApHbBIX (PaKyJIbTETOB :
yueOHuK 175t By30B / M. B. Boponos, I'. [1. MemepskoBa. - PocroB-na-Jlony:
®enukce, 2002. - 375 c. : un. - (YueOHuku, yueOHble mocodus). - bubnuorp.: c.
361-365. - ISBN 5222022129.

Kpamep, I'. MaremaTtruecke METO/Ibl CTATUCTUKH : TIEPEBOJ C aHTmkcKkoro / I'.
Kpamep ; mox pen. A. H. Konmoroposa. - U3n. 2-e ; crep. - Mocksa : Mup,
1975. - 648 c. - bubmumorp.: c. 635-641.

HoBukos, A. 1. MaremaTudeckre METOJIbI B IICUXOJOTUM (JIOTONIEUN) : y4eO-

Hoe rocodue / A.M. HosukoB, H.B. HoBukoBa. — Mocksa :MH®PA-M, 2021.
— 376 ¢c. — (Bwiciiee odpa3oBanue:bakanaspuat). — DOI 10.12737/1018182.
- ISBN 978-5-16-015127-4. - Tekct : osaextponnbii. - URL:
https://znanium.com/catalog/product/1362121. — Pexxum gocTyma: mo MOIIMKC-
Ke.

VYpazaesa, JI. 1O0. MaTtemaTuka 11 pelieHus: NpUKIagHbIX 3a7a4: MOHOTrpadus /
JI. O. Vpazaena. - Mockga : @JIMHTA, 2017. - 55 ¢. - ISBN 978-5-9765-3333-
2. - Texcr : ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/158319. — Pexxum gocTyna: 1mo mojamnucke.

ITonos, A. M. DxOHOMHKO-MaTeMaTHYeCKHe METOIbI U MoJAeJau. Bricmas ma-
TEMaTHKa NIl SKOHOMHCTOB : yaeOHUK st OakanaBpoB / A. M. Ilomnos, B. H.
COTHUKOB. - 2-¢ U37aHUE ; UCIIPABICHHOE U JOMOJHEHHOEe. - MockBa :FOpaiiT,
2012. - 479 c. - (bakanasp.bazossiii kypc). - ISBN 978-5-9916-2033-8.

[[Imuar, B. M. MaremaTnueckue MeTo/ibl B O0TaHMKe: yaeOHOe mocodue / B.
M. IlImunr ; JleHMHrpaACKkuili TOCyJapCTBEHHBIM YHUBEPCUTET UMEHH A. A.
Knanosa. - [Jlenunrpan] : M3matenbcTBO JIEHMHIpPaaCKOTO YHUBEPCUTETA,
1984. - 285, [3] c. : un. - bubmmorp.: c. 281-286. - ISBN XXXXXXXX.



5.2 MaTepuaJbHO-TEXHUYECKOE H MPOrpaMMHOe obecriedeHne JUCIHTI-

JINHbI

VY4eOHble 3aHATHS MO TUCIHHUIUIMHE MPOBOASATCS B YUEOHBIX ayAHTOPHSIX

KITIA Keml Y

105 KomnbioTepHbIi Kaacc. YueOHasi ayJuTOpUs JJis TIPo-
BEJICHUSI:

- 3aHATHI JICKUUOHHOT'O THIIA;

- 3aHSATUN CEMUHAPCKOTO (TIPAKTUYECKOTO) THIIA,

- TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALIHI;

- TEKYIIETO KOHTPOJIS U TPOMEKYTOUYHOM aTTECTALINH.
CnenuanusupoBanHas (yueOHasi) MeOeJIb: JOCKAa MEJIOBas,
CTOJIBI, CTYJIbSI.

O6opynoBanme: cmayuonaproe - KOMIIBIOTEp IpenojaaBa-
TeJs1, KOMIBIOTEPHI Ui oOydarommxed (11 wr.); nepenocrnoe
- IPOEKTOP.

Hcnoanzyemoe mporpammuoe odecnedenue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOJUIIEH3HOHHOMY
noropopy Ne 1212/KMP ot 12.12.2018 r. 1o 12.12.2021 1.),

LibreOffice (cBOOOIHO pacrpocTpaHsieMoe I10),
MozillaFirefox  (cBoGomHo  pacmpoctpansiemoe  110),
GoogleChrome  (cBobomHo  pacmpoctpansemoe  [10),

Yandex.Browser (oTedecTtBeHHOE CBOOOJHO pacmpocTpa-
Haemoe [10), PascalABC.NET(cBoGomHO pacrmpocTpaHsie-
moe [I10), AdobeReaderXI (GecrutatHass  Bepcusi),
WinDjView 2.0.2 (cBoGoano pacnpoctpansemoe [10).
HNuTepHer ¢ ob6ecneuennem gocryna B JUOC.

654041, Kemepos-
ckas obnactp -
Kysbacc, Hogo-
KY3HEIKUA TOpoJi-
CKOM OKpyrT, r. Ho-
BOKY3HEIIK, yIL
KysHenona, 1. 6

106 IlomemeHue AJ CAMOCTOSITEJIbHOW PadoThl 00y-
YAKOIIHXCS.

CnenunanusupoBanHas (yueOHasi) me0Oesib: CTOJbI, CTYJIbS,
JIOCKa MeJIoBasl.

Oo6opynoBanme: cmayuoHapHoe - KOMIBIOTEPHI (4 1IT.).
Hcnoab3yemoe nporpammuoe odoecnedenne: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOJuIleH3HOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBoboaHO pacnpoctpansemoe I10).

HNuTepHer ¢ ob6ecnevennem gocryna B JUOC.

654041, Kemepos-
ckas o0nacte -
Kysbacc, = HoBo-
KY3HELIKUH TOpO/I-
ckou okpyr, r. Ho-
BOKY3HEIIK, yIL
KysHerona, 1. 6
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5.3 CoBpeMeHHBIe IPO(eccHOHATIbHBIE 0a3bl JAHHBIX M HH(POPMALMOH-
Hble CIIPABOYHbIE CHCTEMBI.

IHepeuens CIIB/I 1 UCC no nucunnianHe

1. Obmepoccuiickuii MaTeMaTHYECKU TopTall (MH(GOPMAIIMOHHAS CUCTE-
Mma) - http://www.mathnet.ru/

2. Wudopmanmonnas cucrema «EquHoe okHO gocTyna kK 00pa3oBaTeibHbIM
pecypcamy» - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - matemarnyeckas 06a3a JaHHBIX, OXBa-
THIBalOIasl MaTepualbl ¢ koHia 19 Beka. zbMath conepxxut oxoso 4 000 000 mo-
KyMeHTOB, 13 6osee 3 000 sxypHanoB 1 170 000 KHUT TTO MaTEMaTUKE, CTATUCTHKE,
uH(poOpMaTHKE, a TAKKEe MAIIMHOCTPOCHHIO, (PU3HKE, ECTECTBEHHBIM HAYKaM H JIp.

6.AHble cBegeHNns U (WIN) MATEPUHAJIBI.
6.1.1lpumepHbIe TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tembl pepepaToB A pasgesia “OCHOBHbIC IM0JI0KEHUSI MaTeMaTHYe-
CKOI'0 MOJeJTUPOBaHUA"

1. Bba3oBrie IMPUHOUIIEI MATCMATHYICCKOI'O MOACINPOBAHNA

Kputepuu kauecTBa MaTeMaTHUECKUX MOJIENIEH.

OCHOBBI MaTEMaTHIECKOTO MOJICTTMPOBAHUS: TPEOOBAHMSI K MOJIEIISIM, CBOWCTBA MO-

7ieiei, cocTaBleHUE MOIETIeH, IPUMEpHI.

Krnaccugukaiys MeTo10B HOCTPOEHUSI MOJIENEH CUCTEM.

[TocTpoenue moaenelt uieHTU(PUKALNN TOUCKOBBIMU METOJAMHU.

OneHka TOYHOCTHU U JIOCTOBEPHOCTH PE3YIbTATOB MOJIEITMPOBAHUSL.

TexHonorus noctpoeHust Mojienel (B 00LIeM citydae U Uil KOHKPETHBIX CXEM).

Matemaruueckoe MOJEIMPOBaHUE KaK HayKa U UCKYCCTBO.

CoBpeMeHHbIE METO/Ibl POTHO3UPOBAHHUS SBJICHUHN U IIPOLIECCOB.

0. Kimaccudukars s36IK0B 1 CUCTEM MOJICITUPOBAHHUS.

11. Cetu MaccoBOro o6cayXMUBaHUS U UX IPUMEHEHHE.

12. TumoBbie MaTeMaTHYECKUE MOJIEITH CETE MacCOBOTO OOCITY)KUBaHUS (OTKPHITHIX U
3aMKHYTBIX).

13. KadecTBeHHBIE METO/IBI MOJICTTUPOBAHUS CHCTEM.

14. CucremHas AMHAMUKA KaK METOJIOJIOTUS U MHCTPYMEHT UCCIIEAOBAHUS CIOXKHBIX
MIPOLIECCOB.

15. MaremaTHueckue MOJI€IH OHTOJIOTUH MPEIMETHBIX 001acTeil.

16. MoaenupoBaH#e CUCTEM Ha OCHOBE aHAIIN3a Pa3MEPHOCTEH U TEOPUH TTOT00HS.

17. Moznenu nHGOpMaIIMOHHOTO TOMCKA B MACCUBE IOKYMEHTOB.

18. Crioco6bI aBTOMAaTU3UPOBAHHOT'O U3BJICUEHHsI 3HAHUI O MpeIMETHOM 00J1acTh U3
TEKCTOB AJIEKTPOHHBIX IOKYMEHTOB.

wmn

ROo~NOoOA
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http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

KontpoabHasi padota mo pasaeny “MaremMaTu4eckue MoOAeJIU B IPUPO-
Ae u odmecree”

BapuanT (o0Opa3zen)
Mamemamuueckue cpedcmea npeocmagieHus uHpopmayuu
1. Ha pucyHKe moKa3zaHO H3MEHEHUE TEMIEpaTyphl BO3yXa Ha MPOTSHKEHUH TPeX
cyTok. [lo ropu3oHTanu ykasbiBaeTcsl JaTta W BpeMsi, IO BEPTHKAIN — 3HAYCHUEC

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

TeMmriepaTypbl B rpangycax llenbcus. Omnpenenure 1o PUCYHKY HAMMEHBIIYIO
TeMneparypy Bosayxa 29 mas. OTeer nainre B rpanycax Llenscus.

2. HpeI[CTaBI/ITB YCJIIOBUC 3ada41 B BUAC Ta6J'II/IHBI " IIOCTPOUTH MATEMATHUYCCKYIO
MOACIIb.

BenocunenucT Beiexajl ¢ MOCTOSIHHOM CKOpPOCTBIO M3 ropoaa A B ropon B, pac-
CTOSIHME MEXay KoTopbiMu paBHO 70 kM. Ha cienyromuii AeHb OH OTIIpaBUIICS
oOpatHO B A cO CKOPOCTBIO Ha 3 KM/4 Ooubiiie peskHel. [1o qopore oH caemai oc-
TaHOBKY Ha 3 yaca. B pesynbpTaTe BENIOCHUIIETUCT 3aTpaTHSl Ha OOpATHBIA MYTh
CTOJIbKO K€ BPEMEHH, CKOJIbKO Ha TyTh U3 A B B. HalimuTte ckopocTh Benocureu-
cTa Ha myTu u3 B B A.

3. Pemure 3amavy, ucnosb3yst Mojieiab» Marauiikoro.

Ha ayknuone ogHa kapTuHa Obula npojaHa ¢ npuosLisio 20%, a apyras — ¢ npu-
obuTbI0 50%. OO1as npuobLIL OT MpoAaX ABYX KapTuH coctaBuia 30 %. Y kakoit
KapTUHBI IEPBOHAYAIIBHO 1I€HA BBIIIE U BO CKOJIBKO pa3?

4. IlocTpoliTe MaTEeMaTUYECKYIO0 MOJENb JJIsl PELICHUS 3a1a4H.

B mapre 2019 rona Annpeit oTKpbUT BKiIaa B 6anke. [lepBoro sHBapsi Kaka0ro ro-
na OaHK HAYUCIISIET HEKOTOPBIN MOCTOSIHHBIN TPOIIEHT p. 3aTeM B MapTe AHApen
MOTIONTHSET CYET TaKUM 00pa3oMm, 4yToObI CyMMa JIEHEr Ha CYETe BO3pacraja Co-
IJIACHO CJIeAyIoulel Tabuuie:

Mapt 2019 Mapt 2020 Maprt 2021 Mapt 2022

S 2S 3S 4S

B mapte 2022 roma Anapeit, kak 0ObIYHO TMOTOJIHUI BKJIAJ, a 4epe3 MeCSI] CHSLI
BCE JICHBI'U CO cuera. M3BeCTHO, YTO BCEro AHIpEN JOMOJHUTEIBHO BHEC CYMMY,
Ha 140% npeBblaonyo KCXOAHbIN BKiIad. Haiiaure p.
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5. [Ipu u3ydeHnu yueOHOM HArpy3KH ydaniuxcs nornpocuin 30 BOCbMHUKIACCHU-
KOB OTMETHUTh BpeMsl (C TOUHOCTHIO 10 0,1 1), KOTOpO€ OHU 3aTPaTHIIH B OTpEie-
JICHHBIN JIEHb HA BBIITOJHECHUE JOMAIIHKUX 3aJaHuil. [lonyunnu cnegyromue gaH-
HEIE:

2,7 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 BapHAIIMOHHEIH PSI/T paclpeIeIeHusI.

2). [TocTpouTh CTATHCTUYECKHUU PSJT paCIpEACTICHHS.

3). [locTpouTs MHTEPBAIBHBIN P pactpeaencHus. i 3TOro ycTaHOBUTS, ,
Ha KaKO€ KOJIMYECTBO KIacCOBK pa3OMBaeTCs MaHHBIN Psii HAOTIOACHUI:
K=1+3,322IgN, rne N — 00beM BBIOOpKH

B Hamewm ciygae N=30, 3HauntK=1+3,3221930=5,9

Xmax~Xmin
K
VuTepBanbHbIi Psiji pacpee/ICHHs MPEICTABUTh B BUC TaOIHUIIBI

Knacc epanuy Yacmoma N;

Hatitu mupuny kiaacca h: h=

4). TlocTpoHuTh MOTUTOHPACTIPEACTICHHS, UCTIONB3Ys PE3YJIbTAThI TyHKTA 2.
5). [TocTpouTs TUCTOTpaMMy pactpecIICHHsI

Knac
C 2panuy

ni/h

6.2.IlpumepHbIe BONPOCHI U 3aIaHNsl / 3224 J1JIs1 IPOMEKYTOYHOM
aTrecTanuu
Tabnuna 9 - [IpuMepHbie TEOPETUUECKUE BOTPOCH U MPAKTUYECKHE 3aJaHUs K 3a-
YeTy

Pasznensin | [IpumepHsbie [IprmepHBIE TPAKTUYECKHE 3aa41
TEMBI TCOPCTUYCCKHC

BOITPOCHI
1. Ocnognvie nonosxcenua mamemamuuecKko20 MOOEAUPOSAHUSA
1.1 IonsTusa 1. Yro mo3Bosisiet | 1. TlocTpoiiTe IMHEHHYIO MATEMAaTHYECKYIO MOJIEITh
«MOJIEIHNPO- OCYyLIECTBUTh Ma- | [Ing mpousBoacTBa cTosIOB U miKadoB MebenbHas padpu-
BaHHC) H TEMATHICCKOC Ka MCIOJIb3yeT HeoOXxoaumble pecypcbl. Hopmbl 3arpar
«MOJIETbY. MO/IEJINPOBaHUE

PECYpPCOB Ha OAHO H3JeNue NaHHOTO BHJA, MPUOBUIL OT
70 CO3JlaHusl pe-

ATBHOM CHCTEMBI, pcalm3aniuun OAHOI0 MU3ACIUA U 06mee KOJIMYCCTBO

00beKkTa? HMEIIINXCS PECYPCOB KaXXKIOT0 BUJAa MPUBEICHEI B Clle-

2. Chopmynu- | nyromieit Tabmauie:

pyﬁTe OCHOBHYIO Hopmwvl 3ampam pecypcos

3ala4yy  MaTema- Ha 00HO uzdenue Obwee konuye-
Pecypcul

THYCCKOI'O MOJC- Cmeo pecypcos

JMPOBAHWUSL. cmon wKag

3. Jaiite ompene-

3y.
JIeHHe MaTeMaTH- | APesecuna ()

4EeCKOM MOJCIH. || o 0.2 01 40
4. Yro sBusercs

BaXKHEHIEn  Xa- | Il guoa 0,1 0,3 60
PaKTEpUCTUKOU
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MaTeMaTHUYECKOM
Monaenu?

5. Kak BBITISIHUT
JIMHEHasg JeTep-
MUHUPOBAaHHAS
MOJeNb B OOIEM
Buje?

6. Urto Takoe Kor-
HUTHUBHAS MO-
JICIIb?

7. Kakue monenu
Ha3BLIBAIOT co-
Jep>KaTeIbHBIMU?

Tpyooemxocmo

1,2 15 3714
(wenosexo-u)
IHpubwine om pea-
auzayuu 00H020 600 800

usoenus (pyo.)

Omnpenenutb, CKOJIBKO CTOJIOB U IIKA(OB CIEAYET U3ro-
TOBIATH (pabpuke, 4yTOOBI MPUOBUTE OT HUX peaTH3aIlUU

ObLIa MAKCUMAJILHO.

1.2 Dramnsl 110-
CTPOCHHUSI Ma-
TEMaTUYECKUX
MoJieen

8. Ilepeuncnure
OCHOBHBIC 3TaIlbl
MOCTPOCHUS  Ma-

TEMaTHYCCKOU
MOJICIIH.

9. Onummure aBa
MIPUHIUIIA Io-
CTpOCHHUSA  MaTe-
MAaTHUYEeCKOM MoO-
JIeIH.

10. Kakme mona-
X0Abl K MOCTpPOE-
HUIO MaTreMaTH-
YeCKOll  MOAeIU
BaM HM3BecTHBI? B
YyeM OHH 3aKIIo-
JaroTcs?

11. aitte ompe-
JIeIICHUE KOp-
PEKTHOCTH MaTe-
MaTHYEeCKOM MoO-
JICIH.

2.TlpecTaBUTh yCIOBHE 3aa4d B BHE TAOJNHIbI M HO-
CTPOUTH MAaTEMaTHYECKYIO MOJIEIIb.

Benocunenuct Bblexan ¢ MOCTOSIHHOM CKOPOCTBIO M3 TO-
pona A B ropoa B, paccrosiHue Mexay KOTOPbIMU PaBHO
70 kM. Ha crnenyrommii 1eHb OH OoTIpaBuiics oOpaTtHo B A
CO CKOpocThIO Ha 3 kM/4 Oonbmie mpexHei. Ilo mopore
OH cJienajl OCTaHOBKY Ha 3 yaca. B pesynbraTe Benocu-
ME/IUCT 3aTpaTHi Ha OOPATHBIN IyTh CTOJBKO e BpeMe-
HH, CKOJIbKO Ha nyTh u3 A B B. Haiinurte ckopocts Beino-
cunenucra Ha myTtu us B B A.

2. Mamemamuueckue mooenu 8 npupooe u oduiecmee

Marematuue- | 12.  Ilpusenure | 3. IlocTpoiiTe MaTeMaTHYECKyr0 MOJENb s PELIeHUs
CKH€ MOJIEJIN B | HECKOJIBKO  IpH- 3aJ1auH.
COLIMAJIbHO- MepoB MatemaTtu- | B mapte 2019 rona Anapeit otkpsii Bkiaj B 6anke. Ilep-
HKOHOMHUYE- YeCKUX MOJeJel | BOrO SIHBapsl KaKJoro roja O0aHK HAuMCISET HEKOTOPBIN
CKOM cepe TUISt OIHMCaHUs | MOCTOSHHBIA MTPOLEHT p. 3aTeM B MapTe AHApEH MOIOoI-
COLIMAJIbHO- HSIET CYET TaKUM 00pa3oM, 4TOObI CymMMa JEHET Ha cueTe
HSKOHOMHYECKMX | BO3pacTajia COrJIacHO cleayromien Tadnuue:
MPOLIECCOB. Maprt Mapt 2020 Maprt Mapt
2019 2021 2022
S 2S 3S 4S
B wmaprte 2022 roma AHIpe#l, kKak OOBIYHO MOMOTHIII
BKJIaJl, @ 4epe3 Mecsll CHAJ Bce JeHbIU co cuera. M3BecT-
HO, 4TO BCero AHIpEil JONOJHUTEIBHO BHEC CYMMY, Ha
140% npeBbIaroNIyo HCXOAHBIN BKIaa. Haiinure p.
Maremarnue- | 13.  IlpuBeaute
CKHE€ MOJIEJIM B | HECKOIbKO  1pH- | 4. Bec netunka ¢ mapanmroroMm 80 kr. CompoTHBIEHHE
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IpUpoze U

MCPOB MaTeMaTu-

BO3yXa IpHU CIYCKC IMapamroTa HOpOoHnoOpHHOHAIBHO

TEXHHKE YeCKMX MOJeNeH | KBaapary ero CKopocTH V (Kod3((HUIMEHT MPOIMOPIHO-
TUTSE onucanus | HabHOCTH kK=400).
¢dbuznveckux mpo- | OnpeneanuTs CKOPOCTh CITyCKa B 3aBUCHMOCTH OT BpeMe-
IICCCOB. HU U YCTAaHOBUTH MAaKCUMAJIbHYIO CKOPOCTh CITyCKa.
14, HazoBure
mpocTeuime Ma-
TeMaTUYCCKHUE
MOJIeId B OHOJIO-
TUH.
15. Kakue wmare-
MaTUYCCKHE Me-
TOABI  TIPUMEHS-
FOTCSI B XUMHUH?
16. Kakue wMeto-
JIBI SBOJIIOIIUHU
BaM H3BECTHEI?
Maremaruue- | 17. Uro Bkmroua- | 5. Pemmre 3a1a4y, HCHOIB3ys MOJEIb MarHHUIIKOTO.
CKHe MOJICTIM B | €T B ce0st mpo- | Ha ayknmone omHa kapTuHa ObLIa MpoJaHa ¢ MPUOBLIHIO
MoBCeIHEeBHOM | creitmas  cxeMma | 20%, a npyrast — ¢ npuobuibio 50%. O6mmas npudbUTb OT
KU3HU IPUHATHUSL  pellle- | Ipofaxk AByX KapTuH coctaBuia 30 %. ¥V kakoil KapTHUHBI
HHI? MepBOHAYAIIBHO 11€HA BBIIIEC M BO CKOJIBLKO pa3?
18. Yro Takoe
1eJb? 6. JIMUTeIbHOCTD JICUeHHUsI OOJbHBIX ITHEBMOHHEH B CTa-
19. UYro Takoe | mmoHape (B ausx): 15; 20; 18; 20; 25; 11; 12; 13; 24; 23;
kputepuii ontH- | 23; 24, 21; 22; 21, 23; 23; 22; 21, 14; 14, 22; 15, 16; 20;
MaJIbHOCTU? 20:; 16; 16; 20; 17; 17.
20. Cdopmynu- | BeimonHUTe CTaTUCTHYECKYI0 OOpabOTKY JAaHHBIX IIO
pyiite 3a/avy | CIenyIOIIel cxeMe: BBIIMOJIHUTh PAaH)KUPOBAHUE MTPU3HAKA
MPUHATHS pelle- | 1 COCTaBUTh O€3MHTEPBAIBHBIN BapUAIMOHHBIN psJl pac-
HHSL. MIPECIICHHS; MMOCTPOUTH ITOJIUTOH pacnpenene-
21. Cdopmynu- | HUS;COCTaBUTh PAaBHOMHTEPBAIBHBIA BapHALIMOHHBIN P,
pyiiTe  TpaBWIO | pa30KMB BCIO BapuallMio Ha K HHTEpBaIOB;MOCTPOUTH THC-
Marsunxoro. TOTpaMMY pacrpe/IeIeHUsI.
22. Kakue mpo-
CTCHIINE CTaTH-
CTHYECKHE MOJC-
R0 NIEPBUYHOU
o0paboTku  pe-
3yJIbTaTOB JKCIIe-
PUMEHTAIIbHON
paboThl  cymiecT-
BYIOT?
CocraBurens: goueHt kagp. MOUMM Ocunosa JLLA.
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