FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PABOYAS ITPOT'PAMMA

aucouImInHbI 1.0.29 MeTtoasl onTUMH3aIun

s nanpasiaenus 02.03.02 @yngamenTanbHas nHGOpMaTUKa U MHOOPMAIIMOHHbBIE
TEXHOJIOTUU

ypoBeHb bakanaspuar

¢opma o0yueHus1 ouHas

kageapa-paspadoruuk Lentp OII Ton-ypoBus B chepe MU "Buprym"

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 02.03.02 dynaamenTanbHas HH(GOPMATUKA U HHPOPMALTMOHHBIE TEXHOJIOTUH,
YTBEPKAEHHBIM NpukazoM MunoOpHayku ot 23.08.2017 Ne 808

3aB.xadenpoii pazpaboTynka,
1.¢u3.-MaT.H., npod.

A. A. 3aMmplnuigeBa

Pazpabotuuk nmporpamMmel,

T. A. MakapoBcKux
n.¢u3.-mar.H., 1011., npodeccop

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

[{ens AMCIUTUITMHBI COCTOUT B BHIPAOOTKE y CTYJICHTOB HABBIKOB (DOpMaM3aIiuy 3a1ad,
BO3HUKAIOIINX B PA3JIUYHBIX MPEIMETHBIX 00JIaCTSIX, OBJIAJICHUE CTYICHTaMU
TEOPETUYECKUMH 3HAHUSIMU Y HABBIKAMU IIPUMEHECHUSI KOHKPETHBIX METOI0B
ONTHUMU3AIMHA, OCBOCHHUE CTYAEHTAMHU AJITOPUTMOB, PEATU3YIOIINX KOHKPETHBIE
ONTHMU3AIMOHHBIE METO/Ibl. 3HAKOMCTBO C OCHOBHBIMHU NMPUHIANIAMUA U METOIAMU
KJIACCUYECKHUX U YUCJIIEHHBIX METOAOB ONTUMU3ALUU. [[puBUTHE HABBIKOB T10
MPUMEHEHHIO METOJIOB ONITUMU3AIINHU Y UCCIIEIOBAHUS ONIEpalliii B MAaTEMaTUYECKOM
MOJEIUPOBaHNM. B pe3ynbrare 0CBOCHUS AUCHMIUIMHBI CTYJICHT JIOJKEH MOTYyYUTh
HEO0OXOUMBIE CBEJICHUS I PEIISHUH ClIeayIolel mpodecCuoHaIbHON 3a/1a4u:
IMPUMEHSITh METOJIbI ONITUMHU3AIINH, JJIS Pa3padOTKH U UCCIICOBAHUS 00YUYarOIINX
JIITOPUTMOB; IPUMEHSATH THUIIOBBIE TPAJMECHTHBIC aJITOPUTMBI JIJISI PEIICHUS TUITOBBIX
3a/1a4 ONTUMHU3AIMN U 00yUYEHHUS, IOHUMATh OCHOBHBIE TCOPETHUCCKHUE ACTICKTHI
I'PAJIMEHTHBIX aJITOPUTMOB, X KJIACCU(HUKAITAIO M 001aCTH IPUMCHECHUS; IPUMEHSTh
THUMOBBIE METAIBPUCTUUYECKNE AIITOPUTMBI JIJIs1 PEIICHUS TUTIOBBIX 33/1a4 ONTUMU3AlNH,
MIOHUMAaTh OCHOBHBIE TEOPETUUECKUE ACTIEKTHI META-IBPUCTUUYECKUX aJITOPUTMOB, UX
KJaccudukaiuio u oonactu npumeHnenus. K 3agauaM TUCHUIUIMHBI OTHOCSTCS:
dbopMUpOBaHUE HABBIKOB aHAJIM3a ONTUMU3AIMOHHBIX 3a/1a4 (OMpeICIICHUS TUTIA 3a1a4 U
BO3MOXHBIX METOJIOB U aJITOPUTMOB €€ PEIICHNS ); MOJyYeHHE HABBIKOB aHAJIUTUYECKOTO
pelIeHus pa3INYHbIX SKCTPEMAJIbHBIX 3a/1a4; (HOPMUPOBAHNE HABBIKOB MPOrPaMMHON
peaIN3aIuy YUCICHHBIX U YBPUCTUYECKUX METOIOB JJIsl PELICHUS SKCTPEMAJIBHBIX 3a]1a4;
MOJTy4Y€HUE HABBIKOB IO MPUMEHEHUIO METOI0B ONTUMM3AIUN U UCCIEAOBAHMS ONEpalvil
B MareMaTH4e€CKOM MOJICIIMPOBAHUM.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

[TocTaHoBKa 3a7ja4uy U CYIIECTBOBAHUE ONTUMAJIBHOTO PEUIEHUs. TOMONOTUs BBITYKIBIX
MHOECTB. Brinykiibie pyHKIMU. [1aKue KOHEYUHOMEPHBIE 33/1a4l ¢ OTPAaHUYCHUSIMU
BHJIa PABEHCTB-HEPABEHCTB. Teopus JBOWCTBEHHOCTH. METObI CYy)KEHUSI NHTEPBaJIa
HeomnpeeeHHOCTH. HbIoTOHOBCKHE MeTobl. MUHUMU3aus PyHKITMI MHOTHUX
IIEPEMEHHBIX. MEeTO/IBbI C HCIIOIB30BAHUEM ITPOU3BOIHBIX: TPAIUEHTHBIE METObI, METO/
Hrrotona, metog Mapksapara. O011asi mocTaHOBKA 337ja4M BApUAITMOHHOTO MUCYUCIICHHUS.
OcHOBHBIC TOTOXKEHUS. METOIbI BapHAIMi ¢ HETIOABMYKHBIMU TpaHUIIAMH ((PYHKIIMOHAITBI,
3aBUCSIIHNE OT OJIHOW U HECKOJBbKUX (DYHKIIHMM, OT MTPOU3BOJHBIX BBICIIETO MOPSJIKA).
Meron Bapuaiuii B 3a/1a4ax ¢ MOABWKHBIMY IpaHULlaMU. BaprainimoHHble 3a71a4u TOMCKa
YCJIOBHOTO 3KCTpEMyMa. DBPUCTUUECKHUE aJITOPUTMBI: SBOTIOIMOHHBIC AJITOPUTMBI, METOJ
POEBOI0 MHTEIJIEKTA.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 00Oy4YeHHUs 10 AUCITUTUTHHE

3HaeT: METO/bl ONITUMHU3ALNY PEILICHUIN
KOHKPETHBIX 3aJ]a4, C y4ETOM UMEIOLIUXCS
OrpaHUYCHUIN

YMeeT: IPOeKTUPOBATh PEIIEHUE 3a/1auu, BEIOUpast
ONTHUMAaJIbHBIN CIOCO0 €€ pelIeHus

MMeeT NpakTUYEeCKUI OMBIT: aHAJIN3a

VYK-2 CriocobeH ornpenensaTs KpyT 3a7ad B paMKax
MOCTABJICHHOM 1IEJIM ¥ BBIOMPATh ONTUMAITbHBIE
CHOCOOBI UX PelIeHHsI, UCXO/IS U3 AEUCTBYIOIINX

MIPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYECHUN




AJIbTCPHATUBHBIX BAPUAHTOB PEILICHUN IS
JIOCTHOKEHUS ONITUMAJIBHBIX PE3YJIbTATOB

OIIK-8 CnocobeH mpuMeHATh 1 MOTU(PHUIIUPOBATH
MaTeMaTHYeCKHe MOJIENH /ISl PELIeHUs 3a1a4 B
obnactu npoheCCHOHATIBHON AEATEIbHOCTH

3HaeT: MMPUHIUIIBEI MOACITIUPOBAHNA S9KOHOMHUYCCKUX,
DKOJIOTUYECKUX, COIIMANbHBIX, TEXHUYECKUX 3a/1a4 B
dbopme 3a1a4 ONITUMHU3ALIAN

'YMeeT: MPUMEHSTh METO/IbI ONITUMU3AIINU B
MAaTCMaTHYC€CKOM MOACIINPOBAHUHN

MMeeT mpakTUYECKUIA OTIBIT: MOACIUPOBAHUS
COIMAJILHBIX 33724 M MPOU3BOJACTBEHHBIX
pOIIECCOB

[TK-12 [MF-3] CnocoGeH npuMeHsITh COBPEMEHHBIE
METO/bl ONITUMU3ALINY AJIs1 00yUYeHHs Mojieneit
MaIIUHHOTO O0y4YeHUs, HACTPOUKHU
TUIEPIapaMeTPOB U PEIICHUS 3a1a4
MCKYCCTBEHHOTO MHTEJUICKTA

3naert: - [U-1, BY] ocHOBHBIE rpaeHTHBIE
QJITOPUTMBI UCIIOJIB3yEMbIE B 3a7ja4aX ONTUMU3AINH
U 00y4eHUS

Nmeet npaktuueckuit onsIT: - [M-1, BY]
VCII0JIb30BaHMs TUIIOBBIX TPAJAMEHTHBIX aJITOPUTMOB
TUIsl peIIeHNs] TUIIOBBIX 3a/1a4 ONTUMM3ALNH U
o0yueHust

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT yueOHOTro IyIaHa

[lepedeHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

1.0.28 JIuckpeTHast onTUMHU3ALINS,

1.0.20 YucmenHbIe METOMBI,
[Ipon3BOACTBEHHAS MTPAKTHKA (MIPOSKTHO-
TEXHOJIOTUYECKasl, CTAXXUPOBKA) (4 cemecTp)

He npenycmorpensl

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

1.0.20 YucneHHrle METOAEI

3naet: -[1-1, BY] ocHOBHBIE TeopeTHUYECKUE
ACIEKThI IPAJUEHTHBIX aJITOPUTMOB, UX
KJ1acCU(UKALUIO U 00JIACTH PUMEHEHUS,
KJIACCUYECKUE METO/Ibl YUUCIIEHHOT'O PEIICHUS
CUCTEM JIMHEHHBIX anreOpanuecKiuX ypaBHEHUH,
OCHOBHBIE CTIOCOOBI MHTEPIOIUPOBAHUS (PYHKIIHIA,
OCHOBHBIE ()OPMYIIBI MPUOTUKEHHOTO BHIYHCIICHUS
WHTETPajoB, OCHOBHBIE (POPMYIIBI UUCIEHHOTO

G hepeHIMPOBAHUS, KITACCUYECKUE METO/IbI
[pELICHUST HEJIMHENHBIX YPABHEHUH U CUCTEM,
OCHOBHBIE METO/BI pelieHus 3anaun Kommu nis
OOBIKHOBEHHOTO TU(PepEeHIINATHLHOTO YPaBHEHHS
MEpPBOro MOPSAAKA B PA3JIMYHBIX IPOCTPAHCTBAX,
KJIACCUUECKHUE YMCIICHHbBIE METO/IbI PEIICHUS 3314
BBIYMCIIUTEIILHOM MaTreMaTuku ymeer: -[M1-1, BY]
MCII0JIb30BaTh IPAaJUEHTHbBIE AJITOPUTMBbI JJIS1
HAX0XK/ICHHsI YACIIEHHBIX PEIICHUI NPUKIAIHbIX
3a/1a4, BBIOMpATh U IPUMEHATh YUCIECHHBIE METO/BI,
peaIu30BbIBATh YHCICHHBIE AJITOPUTMbI PEILICHUS
[IPUKJIAHBIX 3a71a4, OLEHUBATh KAY€CTBO
npUOIKEHHOTO PEIlIeHUs, CPAaBHUBATh

A (hEKTUBHOCTD PA3JIMYHBIX YHNCICHHBIX




QITOPUTMOB, HAXOAUTH YUCIIO UTEPALIUH,
HE0OX0IMMOe AJIsl TOCTHKEHUS 3aJJaHHOM TOYHOCTH,
aBaTh OLEHKY MOTPEIIHOCTH MPUOIMKEHHBIX
dbopmMyi1, CTpOUTH (POPMYITBI YUCTICHHOTO

Qg epeHIIMPOBaHUS U UHTETPUPOBAHHS UCXOAS U3
CO00pakeHNH TOYHOCTH, ITNCATh KOMIIBIOTEPHBIE
POTrPaMMBbI, PEATU3YIOIIIEe OCHOBHBIE aITOPUTMBI
YICJICHHBIX METOJI0OB, OLIEHUBATh CIOXKHOCTh U

A HEKTUBHOCTH YUCICHHBIX METO/IOB,
PUMEHSIEMBIX B PELIEHNH NPO(hecCHOHATbHbBIX
3a1a4 Mmeer npakTU4eCKUil OMNBIT: IPUMEHEHUS
OCHOBHBIX METO/IOB YHCJIEHHOTO aHaJIN3a; BIIAJACHUS
HaBBIKAMU HMCIIOJIb30BAHUS METOJIOB YHCICHHOTO
MOZIEITUPOBAHNS IIPU PEIIEHUH NPUKJIAIHbBIX 3a/ad,
UX peasu3aliy ¢ OMOIIbIO HH(POPMAIIMOHHBIX
TEXHOJIOTMi, pa3pabOTKK U aHaIu3a
MaTeMaTH4eCKUX MOJIETIeH U alTOPUTMOB PELICHHUS
3ajjad BBIYMCIIUTEIBHON MaTeMaTUKH

1.0.28 JluckpeTHas ONnTUMHU3AIus

3HAET: OCHOBHBIE MTOHATHSI CIIOKHOCTH AJITOPUTMOB
'YMeeT: HCHO0JIb30BaTh KIaCCUUECKUE METOOBI
pelieHus 3a/1a4 TUCKPETHONW ONTUMU3AINH (BETBEH
Y TPaHULL, JOKAJBHOIO MTOUCKA, IBPUCTUUECKHUX
MeTo0B) MMeeT npakTu4ecKuil OmbIT:
KIacCU(UKAIIMU TUCKPETHBIX 3a71a4 10 UX
CJIOKHOCTH ¥ TIOZI00Pa MOIXOISAIINX METOJOB MX
pEeLIeHUs

[Ipon3BoACTBEHHAs MPaKTHKA (IPOEKTHO-
TEXHOJIOTUYECKasl, CTAXXUPOBKaA) (4 cemecTp)

3HaeT: MPUUYUHBI, IPU3HAKU U OCIIEICTBUSL
OTMAaCHOCTEH, CITOCOOBI 3AIIUTHI OT YPE3BBIYAIHBIX
cuTyanui, 3¢p(heKTUBHBIE CTPATErM1 KOMaH/IHOTO
COTPYIHHYECTBA JUIS OCTHKEHUS ITOCTABICHHON
e YMeeT: OLEHUTh NOTPeOHOCTh B pecypcax U
TUTAHUPOBATH MX MCIIOJIB30BAHNE TIPU PEIICHUHN
3a1a4 npoeccroHaIbHOM 1eATeNbHOCTH,
WICHTU(QHUIIMPOBATH OTIACHBIC U BpEIHbIE (DaKTOPHI B
paMKax OCYyLIECTBIIIEMON AEATEIbHOCTH,
CaMOCTOSITEIIEHO U3y4YaTh HOBBIE TEXHOJIOTHH,
HCII0JIb3yEeMble Ha MPEANPUATHH, C TTOMOLIbIO
UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX CUCTEM,
HECTH JIMYHYIO OTBETCTBEHHOCTb 3a PE3YJIbTaT
lIMeeT MpakTUYECKUI ONBIT: PELICHUS
MOCTaBJICHHBIX 33/1a4, C YYETOM MMEIOLIUXCS
pecypcoB u orpanuueHui, -[1-2, BY]
UCII0JIb30BaHMsI OCHOBHBIX OMOIMOTEK JUIsl HAyYHBIX
BBIYHCIICHN, Takue kKak NumPy, SciPy u Pandas4
OCHOBHBIX OMONHMOTEK U1 BU3yaIU3allM1 JaHHBIX,
HanpuMmep, Matplotlib u Seaborn, co3nanus B cBoeit
MOBCEHEBHOM KHU3HU U B MPo(ecCHOHATBLHON
NeSTeIbHOCTH 0€301acHBIX YCIOBHM
KU3HEIeTeIbHOCTH, Y4acTHsl B pa3paboTke
Hay4HO-KMCCIIE0BAaTENIbCKOTO MTPOEKTA, TPUMEHSIS
U3yUYCHHbIE TEXHOJIOTHH, TPUMEHEHUS MOJTy4YEeHHBIX
MaTeMaTHYeCKUX 3HAHUHA U HABBIKOB
POTrPaMMHUPOBAHUS JUIs PELIEHNs PUKIIaIHBIX
3anay, -[U-1, [1Y] ucrnonb3oBanust HHCTPYMEHTOB
OYHMCTKU JAHHBIX U MPEABAPUTEIHHOM MOITOTOBKU

JAaHHBIX METOJaMHW NOHWXKXCHUA pa3MCPHOCTH U




BU3yaJu3aluK 715 aHaiau3a qanubix[U-3, ITY]
OILICHKH KayeCTBa pe3yJIbTaToB O0yUYEeHHsI MOJIETH, -
[U-1, ITY] pa3meTKn AaHHBIX, IPOBEPKH JaHHBIX Ha
KOPPEKTHOCTh, pabOThI B HAIIPaBJICHUU
JTUYHOCTHOTO, 00Pa30BaATEIHHOTO U
npodeccroHaILHOTO POCTa

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT 3 3.¢€., 108 4., 72,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
6
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 39 3
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,5 35,5
BrinosnHeHre MHAMBUAYATIBHOTO TIOMAIIIHETO 33/ JaHHS 24 24
TOATOTOBKA K dK3aMEHY 11,5 11.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 8,5 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH
5. ConepkaHue TUCHMIIIIMHBI
Ne HamMeHOBaHIE pasIenos AMCIUILIHEI OObeM ayJUTOPHBIX 3aHATUH 110 BUJAM B yacax
pasnena Bcero JI 113 JIP
1 BBoaubrii 8 4 4 0
2 |D5eMeHTHI BBITYKJIOTO aHAJIN3a 10 4 6 0
3 [Beimykible 3a1a4u 10 4 6 0
4 [YucneHHBIE METOABI ONTHMHU3AIUN 16 8 8 0
5 |3agauu BapuaIMOHHOTO WCYUCIICHUS 16 8 8 0
6  |9BpuUCTHYECKHUE AITOPUTMBbI 4 4 0 0
5.1. Jlekuun
Ne Ne Kox-
rexuuulpasena HaumeHoBaHue ninM KpaTKoe coJepKaHUe JIEKIIMOHHOTO 3aHATUS BO
4acoB
1-2 1 [TocTanoBKa 3a/1a4u U CyIIECTBOBAHUE PEIICHUS 4
3 2 [Tomosiorusi BBITYKJIBIX MHOXECTB 2
4 2 |Boimykibie GyHKIMH 2
5 3 |[mmagkue KOHEYHOMEPHBIE 3a/1a4M ¢ OTPAHUYEHUSIMU BU/1a PAaBEHCTB-HEPABEHCTB 2
6 3 |Teopust 1BOMCTBEHHOCTH 2




MeTob! Cy:KeHNsI HHTEPBAJIa HEONPEIEIEHHOCTH

HbI0TOHOBCKHE METOOBI

O (00 [

MunuMu3zams GyHKIMH MHOTHX EPEMEHHBIX

R RS

MeTobl ¢ HCTIONB30BAaHUEM MTPOU3BOIHBIX: TPAJUEHTHBIE METO/BI, METO
Hsrorona, Meron MapkBapara

N NN

11

OOm1as NOCTaHOBKA 33/1a4M BapUAILIMOHHOTO UcuKciieHuss. OCHOBHbIE TTOJIOKEHUS.
MeTo/pl Bapuallyii ¢ HETTOBM)KHBIMU TpaHuiaMi. OYHKIIMOHAIIBI, 3aBUCSIIUE OT
OTHOW (DYHKITUH.

12

MeTozn Bapraluil ¢ HEIOABUKHBIMY I'paHULlaMUA. DyHKIMOHAIBI, 3aBUCALIUE OT
HECKONBKUX (YHKIMA. MeTon Bapranuii ¢ HeMOABMKHBIMH T'PAHUILIAMHU.
DyHKIMOHAIBI, 3aBUCAIIUE OT IPOU3BOIHBIX BBICIIETO MOPsIKA

13

MeTton BapI/IaLII/II\/’I B 3aJiauax € MMOABUXHBIMU I'PaHUIIaAMU

14

BapI/IaHI/IOHHBIe 3a/la4u IOMCKa YCJIOBHOI'O OKCTpEMYMa

15-16

9BpI/ICTI/I‘IeCKI/IC AJITOPUTMBI: SBOJOLNUOHHBIC aJITOPUTMBI, METO pOEBOI'O
NHTCIIJICKTA

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

CTapI/IHHBIe OIITUMU3AIIMOHHBIC 3aJa4H1

[lomyHenpepbiBHbIE CHU3Y QyHKIMU. Perienne 3aqay no Teme 3aHsATHs.

Brinykibeie MHOXKeCTBa. Pernienue 3aa4 1o TeMe 3aHsTHsI.

NN | = | =

Boinykible pyHkuuu. Pemenne 3a1ay no Teme 3aHsATHS.

RN NS A B\

[ mazkue KOHEYHOMEPHBIE 3a/1a4X ¢ OTPAHUYEHUSIMU BHUJ1a PAaBEHCTB-HEPABEHCTB.
Pemenue 3anad o reMe 3aHATHA. [IporpaMMupoBaHne N3BECTHBIX aJITOPUTMOB
pemienns 3a1a4. CopeBHOBaHUE MOTYUYEHHBIX CTYACHTaMU pean3aluii 1o
OBICTPOJICHCTBUIO.

Teopust nBoicTBeHHOCTH. Pemienne 3aia4 no teme 3ansatus. [IporpamMmmupoBanue
[PaCCMOTPEHHBIX Ha 3aHATHUU alNropuTMoB. OOCYXI€HNE TIOTYUYEHHBIX PE3yIbTaTOB
peanu3aum.

Meton CBeHHa. MeTon paBHOMEPHOTO TTOMCKA. MeTOI 30JI0TOTO CEYCHHUS.
[IporpaMmMHast peanuzaius pacCMOTPEHHBIX anropuTMOB. CpaBHEHUE METOJIOB U
00Cy)XJIeHHE TTOTYYEHHBIX PE3yIbTaTOB.

10

Meton Hetorona-Padcona mist pynkiuu 1 nepemennoit. MeTos cpeaHeit TOUKH.
[IporpamMmMHast peanuzaius pacCMOTPEHHBIX aaropuTMOB. CpaBHEHUE METOJIOB U
00CyX/IeHHE TTOTYYEHHBIX pe3yabTaToB. OOCYK/IeHNEe HAYYHBIX MyOTUKaIINA,
[MOCBSILIEHHBIX COBPEMEHHBIX MOAXO0/IaM JUIsl pEIIEHUs 3a/1a4 paCCMOTPEHHBIMHU
METOJIaMH.

11

MeTo/1 TOKOOPIMHATHOTO CITyCKa, HAUCKOPEHIIIeTro rpaJIueHTHOTO CITyCKa,
PaJIMEHTHOIO CIIyCKa C MOCTOSHHBIM I1aroM. [IporpaMmMHuast peanuzanus
PACCMOTPEHHBIX aNropuTMoB. CpaBHEHUE METOJIOB M OOCYKICHUE TTOTYYEHHBIX
pesyabratoB. OOCyk/IeHNEe HAyYHBIX MTyONIHKaIHii, TOCBSIIEHHBIX COBPEMEHHBIX
[MO/IXOaM JIJIsl PEIICHHS 3a]1a4 PAaCCMOTPEHHBIMU METOJIAMH.

12

Metos! BToporo nopsiiaka: Hetotona, Hetotona-Padcona, Makreapara.
[IporpammHas peanu3sanys pacCMOTPEHHBIX alrOpuTMOB. CpaBHEHHE METOIOB U
00CyXJIeHHE MOTYUYECHHBIX pe3yiasTaToB. OOCYXIeHHE HayUHBIX ITyOINKAIIH,
MOCBSIILIEHHBIX COBPEMEHHBIX MOJIX0JaM Ul PEeLIeHUs 3a7ad pacCMOTPEHHBIMU
METOIAMM.

13

061_]_[35{ MMOCTaHOBKA 3a/1a4v BApUALTMOHHOI'O UCHUCIICHUS. Pemenue 3amau mo reme
S3aHATH.

14-15

Meton Bapualyii B 3aJ1a4ax ¢ HENOJBWKHBIMU IpaHullaMu. Penienue 3a1a4 rno




Teme 3aHATus. [IporpammHas peanu3anusi pacCCMOTPEHHBIX aJITOPUTMOB.
CpaBHeHHE METONIOB M 00CYX/IeHHE TIOTYUYEHHBIX pe3yasratoB. OOCyxaeHne
Hay4YHbIX [TyOIMKaIMi, TOCBSIIEHHBIX COBPEMEHHBIX NOAXOAAaM JUIsl pELICHUS
3a/1a4 paCCMOTPEHHBIMU METOAAMM.

16
3aHATHS.

Metoa Bapualuii B 3aJila4ax ¢ MOJBHKHBIMU T'paHUIlaMu. Pemenue 3aaad mo teme

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonaenue CPC

TTonsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pa3zenos, IIaB, CTPaHMLl) / CChIJIKa Ha

peCypc

CemecTtp

Koi-
BO
JacoB

BrirmonHeHNEe HHAMBUAYAILHOTO JIOMAIITHETO
3a1aHns

[TanTeneen, A.B. MeToabl onTUMHU3AaINy B
npuMepax U 3agadax [ DIeKTPOHHBIH
pecypc] : yuebHoe mocobue / A.B.
[lantenees, T.A. JleroBa. — DIEKTpOH. JaH.
— Cankr-IletepOypr : Jlanb, 2015. — 512
c. — Pexxum gocrtymna:
https://e.lanbook.com/book/67460. — 3ar.
c okpana. (rnassl 2,3,6) Axynuy, W.JI.
Maremarnieckoe MporpaMMHpPOBAaHHUE B
npuMepax U 3agadax [ DIeKTPOHHBIH
pecypc] : yuebHoe mocodue / M.JI. Axynuy.
— OnexTpoH. gaH. — Cankr-IletepOypr :
Jlanb, 2011. — 352 c. — Pexum gocryna:
https://e.lanbook.com/book/2027. — 3ar. ¢
hkpaHa. (TmaBa 1) Anekcees, B.M. Coopuuk
3anad o ontuMmsanuu. Teopus. [Ipumepsr.
3amgaun [DneKTpOHHBIN pecypc] : yueOHoe
nmocobue / B.M. Anekcees, D.M. I'arnees,
B.M. TuxomupoB. — DIEKTPOH. AaH. —
Mocksa : ®uzmariaut, 2011. — 256 ¢. —
Pexxum gocryna:
https://e.lanbook.com/book/2097. — 3ar. ¢
pkpaHa. (TmaBsl 2-4) Adotaied M. C. A.
YcTaHOBJICHHE 3HAYMMOCTU KO3 PHUIIEeHTOB
KBa3WJIMHENHOTO ypaBHEHUs N-(paKkTopHOH
aBroperpeccun / M. C. A. AGorane0 //
[Tpo6nembr napopmatuky , 2024, Ne 3, ¢.5-
28. DOI:10.24412/2073-0667-2024-3-5-28.
Abotaned M. C. A., Makaposckux T. A.,
[TantokoB A. B. BoamoxxHoctH
napajiesin3Ma pH UACHTH()UKAIIH
KBa3WJIMHEWHOTO PEKYPPEHTHOTO YPaBHEHHS
/ M. C. A. Aboraneb , T. A. MakapOBCKHX ,
A. B. [Tantokos //Becthuk FOVYpry. Cepusi:
BrrauciurenpHas MaTeMaTHKa U
uHpopmatuka. — 2023. —T. 12. — Ne. 4. — C.
94-109. DOI:10.14529/cmse230404.
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[IpUMepax U 3ajgadax [ DIeKTPOHHBIN
pecypc] : yauebnoe mocodue / A.B.
[lantenees, T.A. JleroBa. — DJEKTPOH. JaH.
— Cankr-IletepOypr : Jlanb, 2015. — 512
c. — Pexum nocryna:
https://e.lanbook.com/book/67460. — 3aru.
c sKpaHa. (raBsl 2,3,6) Axynuya, U.JL
MaremaTuueckoe IporpaMMUpOBaHUE B
[pUMepax U 3ajgadax [ DIeKTPOHHBIN
pecypc] : yauebnoe mocodbwue / M.JI. Axynuy.
— DnektpoH. gaH. — Cankr-IletepOypr :
Jlanb, 2011. — 352 c. — Pexxum noctyna:
https://e.lanbook.com/book/2027. — 3aru1. ¢
hkpaHa. (TmaBa 1) Anekcees, B.M. CoopHuk
3a1a4 1o ontumusauuu. Teopus. [Ipumepsr.
3amgaun [DNeKTPOHHBIN pecypc] : yueOHOe
nocobue / B.M. Anekcees, D.M. I'arnees,
B.M. TuxoMupoB. — DJIEKTPOH. TaH. —
Mocksa : @usmariut, 2011. — 256 ¢. —
Pexxum goctyna:
https://e.lanbook.com/book/2097. — 3aru1. ¢

bKpaHa. (Ti1aBbl 2-4)

6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpoib kauecTBa 0CBOSHHS 00pa30BaTEIbHOM MPOTPAMMBbI OCYIIECTBIISICTCS B

cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENILHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

HazBanue m-
Ne | Ce- Bun Makc. TLIBA-
KOHTposbHOTO |Bec [Topsimok HauucIeHUs 6AIITOB
KM|mectp| xoHTpOms NS Oan eTCs B
ponp A
3aaHue BBIAETCS B TIEPBYIO HEJIEIIO
cemecTpa. Uepes Heento mocie
OKOHYAHHUS Pa3AesioB, MOKPHIBAEMBIX
3a1aHleM, paboTa cliaeTcst
npenonaBatento. OLeHUBAETCS BIaICHUE
MaTepHaJioM, €T0 CHCTEMHOE OCBOCHHE,
CIIOCOOHOCTh MPUMEHSTh HYKHbIC 3HAHMUS,
HABBIKU ¥ YMEHUS TPU aHAIIA3E
. POOJIEMHBIX CUTYAIUI U PELICHUN
Texymuii | UaauBuayanbHOe P yan N P
1 6 5 S |mpaktrueckux 3aganui. Kaxnas 3amaya  |pk3aMeH
KOHTPOJIb 3amanue 1

olLleHHBaeTcs B 1 Oai:

1 Ga - penreHre noaHOe, IPABIWIBLHOE,
KOMMEHTapHH UCUYEPITBIBAAIOIINE

0,75 Ganna - pemieHue MoJHoeE,
KOMMEHTapHH UCUYEPITBIBAIOIINE, HO
MPHUCYTCTBYET PsAI apU(PMETHICCKUX
HEI0YETOB; INOO Psii KOMMEHTapHEB
OTCYTCTBYET

0,50 6anna - peneHue J0CTaTOYHO




MOJTHOE, KOMMEHTApUHU HEA0CTAaTOUHO
MCUEPIIBIBAIOIINE, MOTYT IPHCYTCTBOBATh
apudMeTHUECKHe HEJOUETHI, JIN0O0 3a1a4a
pelieHa He 10 KOHIa

0,25 Gama - B pelIeHUH IPUCYTCTBYIOT
CephEe3HBIC CMBICIIOBBIE OITHOKN

0 GasioB - pemeHne OTCyTCTBYET 100
M3HAYaJIbHO HEBEPHO.

Texymumii
KOHTPOJIb

NunuBunyansHoE
3aJaHue - 2

Pemnth npennoxeHHble 3aaHKs B
COOTBETCTBUU C BAPUAHTOM.

Pemenue maakoi KOHEYHOMEPHOU 3a71aun
0(pOPMHUTH PYKOTTCHBIM TEKCTOM Ha
muctax ¢popmarta A4 ¢ OMHON CTOPOHBI
(pemienus, HabpaHHbIE HAa KOMITbIOTEPE, HE
MPUHUMAIOTCSI U HE OIEHUBAIOTCH).
[Ipock6a mucatk pa300pUrBO U C MOJISIMU
MIPUMEPHO 2 CM C Ka)XJ0W CTOPOHBI.
Pemenus 3JII1 cienyer BBINMONHATE Ha
KOMITBIOTEPE C MMOMOIIBIO JIF000TO
MOHATHOTO U JJOCTYITHOTO IPOIPaMMHOTO
obecnieuenus (Excel u ero ananoru,
MATLAB,...). IlosicCHUTENBHYIO 3aMKUCKY C
XOJIOM PEIICHHUS CJeTyeT MOJTOTOBUTE C
ucroyib3oBanueM Word (11160 mro060ro
pyTroro TeKCTOBOTO pelaKTopa,
MO3BOJIAIONIETO PaboTaTh ¢ GOPMYyTaMHU:
OpenOffice, LaTeX u T.1.). Pemenue
TOJKHO OBITH MOJHBIM, U3JI0KEHHBIM
CBSI3HBIM TEKCTOM, C IPUBEJICHUEM
COOTBETCTBYIOUINX I'PA(GUKOB U PUCYHKOB
10 XO/1y U3JIOKEHUs, (GOPMYIIbI
HaOWPaIOTCs BO BCTPOSHHOM pelaKTope
dbopmyn, 6o B MathType, BcTaBka
dbopMyT KapTUHKaAMU HE JTOMYCKaeTCsl.
['paduueckuii Mmatepuan g0mycKaeTcs
MOJIy4aTh MPU NOMOIIU CHEUATBLHOTO
MPUKIIaJHOTO TPOrPaMMHOTO 00eCTIedeHHUSI
(Excel, MATLAB, Maple, MathCAD u
mp.).

Pemienue, opopMIIeHHOE Ha KOMIIBIOTEPE,
pacrneuaTbiBaeTcs Ha Juctax popmara A4
C OJTHOM CTOPOHBI, OJISL — 2 CM C KaXKJ0T0
Kpast, Ipu@T — TF000H aIeKBATHBIN
aJIeKBAaTHOTO pa3Mepa, Mpochda BKIIIOYUTH
AQBTOMAaTHYECKYIO0 HyMEpaluio CTPaHHULL, B
KOJIOHTUTYJIE KaXKIOW CTPaHUIIBI T0OABUTH
noanuck: «Pamunus, MmMst, Homep
CPYIIIBD.

Bce nuCThI ¢ peleHus MU CKPETIISIOTCS
BMeECTE JTH00 MOMEIIAIOTCS B PO3PauyHBIN
daiin.

Kaxxnoe 3aanme onieHuBaetcs B 1 6ai :

| — pewrenne nonxoe,

0.75 — penieHue 3aMcalo HE 10CTATOYHO
MOJTHO JTM00 UMEIOTCSI HE3HAYUTENbHbIE

OIINOKH,

OK3aMCH




0.5 — B penieHuu NPUCYTCTBYIOT
CepbEe3HbIE HEJ0UETHI JINOO pelIeHne
U3JI0)KEHO TOBEPXHOCTHO, C MpoOeiaMH B
paccyXAEHUsX,

0.25 — npuBeAECHBI BEPHBIE MBICIIH, HO
peleHne N3JI0KEHO B OOIINX uepTax, He
110 KOHI[a, TM00 UMEIOTCSI IpyOble OIHOKH
B JIOTUKE PACCYKIACHUM,

0 — pemieHre He MPUBEIEHO JTUOO HE
COOTBETCTBYET ITOCTABICHHOH 3a/1aue).
BrIinonHeHHOe 3aaHne T0JKHO OBITh
C/IaHO He MO3/HEee, YeM uepe3 2 HeJenu
1IOCJIE €T0 MOJIy4YEeHHUs (B Cilydae
HEBO3MOYKHOCTH CJIaTh B CPOK IO
YBaKUTENBHON IPUYMHE MTPOCch0a
NpPEeA0CTaBUTh MOJTBEPKIAIOIINE
TOKYMEHTBI JTH0O0 CBSI3aThCS C
npenozaasarenem). B ciydae ciaun
3ajaHKs [TOCIIe YKa3aHHOTO CPOKa 3a
Ka)KTyI0 HEEI0 MPOCPOUYKU BBIYMTAETCS
no 0.1 Gana u3 o0miei cymMmMbl 6AJIOB.

Texymui
KOHTPOJIb

WNuauBuayanbHOE
3a7aHue - 3

Peminthb npeasioxkeHHbIE 33/1aHUS B
COOTBETCTBUU C BapHaHTOM. PerieHue
CJIeyeT BBIMOJIHATh HA KOMIIBIOTEPE C
[TOMOIIILIO JITFOOOT0 IIOHSITHOTO U
TOCTYITHOTO TIPOTPaMMHOTO 00eCTIeUeHUS
(Excel u ero ananoru, MATLAB,...).
[losiCHUTENBHYIO 3aMHUCKY C XOA0M
pelieHus CIeayeT OATOTOBUTH C
ucroyib3oBanueM Word (11160 mro060oro
TPYTOT0 TEKCTOBOTO PEIaKTOpa,
MO3BOJIAIONIETO PaboTaTh ¢ GOPMyTaMHU:
OpenOffice, LaTeX u T.1.). Pemenue
TOJKHO OBITH MOJHBIM, U3JI0KEHHBIM
CBSI3HBIM TEKCTOM, C TIPUBEICHUEM
COOTBETCTBYIOIUX I'PpapKOB U PUCYHKOB
10 XO/1y U3JIOKEHUs, (GOPMYIIbI
HAOMPAIOTCS BO BCTPOSHHOM peIaKkTope
dbopmyn, 6o B MathType, BcTaBka
dbopMyn KapTUHKaAMU HE IOy CKaeTCsl.
["paduueckuii Mmatepuan g0mycKaeTcs
MOJIy4aTh MPU NOMOIIY CHEUATBLHOTO
MPUKJIATHOTO MMPOTPAMMHOTO 00€CTICUEHUS
(Excel, MATLAB, Maple, MathCAD u
np.). O6pamaro Bamie BHuMaHue Ha ToO,
YTO JIOCTATOYHO YEepPHO-0Eoi pacmeyaTku
pemenus!

Pemenne, opopMIIEHHOE Ha KOMITBIOTEPE,
pacrneuaTbiBaeTCs Ha Juctax popmara A4
C OJTHOM CTOPOHBI, OJISL — 2 CM C KaXKJ0T0
Kpast, Ipu@T — JTF000H aIeKBATHBIN
aJIeKBATHOTO pa3Mepa, Mpochda BKIIIOYUTH
ABTOMATHYECKYIO HyMEpaIlio CTPAHUII, B
KOJIOHTUTYJIE KaXKIOW CTPaHUIIBI T0OABUTH
noanuck: «Pamunus, Mst, Homep

IpYTIIIBDY.

DK3aMCH




Bce HCTHI ¢ peleHus MU CKPETUISIOTCS
BMECTE 100 MOMEIIAIOTCS B PO3PauHbIN
daiin.

Kaxxnoe 3amanue oreauBaercs B 1 0amn :
1 — pemenue nosHoe,

0.75 — penieHue 3aMcalo HE I0CTaTOYHO
MOJTHO MO0 UMEIOTCSl HE3HAYUTEIbHbIE
OIITNOKH,

0.5 — B penieHuu NPUCYTCTBYIOT
CepbE3HbIE HEJ0UETHI JINOO pelIeHne
U3JI0)KEHO TTOBEPXHOCTHO, C MpoOeIaMH B
paccyXAEHUsX,

0.25 — npuBeAEHBI BEPHBIE MBICIIH, HO
peleHne N3JI0KEHO B OOIIMX uepTax, He
110 KOHI[a, TM00 UMEIOTCSI rpyOble OIHOKH
B JIOTUKE PACCYKICHUM,

0 — pemieHre He MPUBEIEHO JUOO HE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue).
BrinonHeHHOe 3aaHne I0JKHO OBITh
C/IaHO He MO3/HEee, UeM uepe3 2 HeJenu
MIOCJIE €T0 MOJIy4YEeHHUs (B Cilydae
HEBO3MOYKHOCTH CJIaTh B CPOK IO
YBaKUTENBHON PUYMHE MPOCch0a
NpPEA0CTaBUTh OATBEPKIAIOIINE
TOKYMEHTBI JTHOO0 CBSI3aThCS C
npenoaasareneM). B ciydae criaun
3ajaHMs [TOCIIE YKa3aHHOTO CPOKa 3a
Ka)KTyI0 HEEI0 MPOCPOUYKU BBIYMTAETCS
no 0.2 Gaya u3 o0miei cyMmMbl 6AJIOB.

Texymuit
KOHTPOJIb

NunuBuayansHOE
3agauue - 4

PemnTh npennoxeHHble 3aaHNsl B
COOTBETCTBUU C BapuaHTOM. Pemienue
3a/1a4 He0OX0AMMO 0(OPMUTH
[PYKOIIMCHBIM TEKCTOM Ha JHcTax ¢popmara
A4. IIpocs6a mucars pa300pUMBO U C
MOJIIMH IIPUMEPHO 2 CM € KaXKJI01
CTOpOHBI. Perenne 101KHO ObITH
MOJTHBIM, U3JI0KEHHBIM CBSI3HBIM TEKCTOM.
Ecnu ecTb HEOOXOIUMOCTB, TO CIETyeT
[PUBECTH COOTBETCTBYIOIINE TpaduKu U
PUCYHKH I10 X0y U3JI0KECHHUS.
['padmueckuii Mmarepuran A0MyCKaeTCst
M0JTy4YaTh NP MOMOIIY CIIELUAIBLHOTO
MPUKIIaJHOTO TPOrPaMMHOTO 00eCTIedeHHUSI
(Excel, MATLAB, Maple, MathCAD u
mp.). Bece nucthl ¢ pemennem
cKaHHupyroTcst/pororpadupyroTcs u
MOMEIIAIOTCS B OJTMH (haidl ¢ UMEHEM
“KP4-Bama ®amunus.PDF”.

Brumanue! Ha npoBepky npuHUMAarOTCA
TOJbKO (paiiasl PDF.

Kaxxnoe 3ananue onenuBaercs B 1 6an :
1 — pemenue nosHoeE,

0.75 — penieHue 3aMcalo HE 10CTaTOYHO
MOJTHO MO0 UMEIOTCSl HE3HAYUTEbHbIE
OIITNOKH,

0.5 — B pelIeHuU NPUCYTCTBYIOT

ODK3aMCH




CEpbE3HbIE HEAOUETHI JINOO PELIEHUE
M3JI0’KEHO TTOBEPXHOCTHO, € IpobenaMu B
[paccyXIeHHUsX,

0.25 — npuBeICHBI BEpHBIE MBICIIU, HO
peleHne N3JI0KEeHO B OOIINX YepTax, He
10 KOHIIA, JTHOO UMEIOTCSI TPYOBIe OITUOKH
B JIOTUKE PACCYyKIECHUH,

0 — pemreHre He MPUBEECHO MO0 HE
COOTBETCTBYET MOCTABIEHHOMN 3aj1aue).
BrInonHeHHOE 3aJJaHue JTOJIKHO OBITh
CIAHO HE MO3JHEE, YEM uepe3 2 HeAenu
MoCJIe €ro Moxy4eHus (B ciydae
HEBO3MOXKHOCTH CJIaTh B CPOK IO
YBOXXUTEIHLHOU MPUYKHE MPOCHOa
NPEAOCTAaBUTH MOATBEPIKIAIOIINE
TOKYMEHTBI JTM0O0 CBSI3aThCS C
npernonasareneM). B ciydae cnaun
3aJJaHus MOCTIe YKa3aHHOTO CPOKa 3a
Ka)KJIyI0 HEAEIIO MPOCPOUYKU BBIYUTACTCS
mo 0.2 6ana u3 o0mel CyMMBbI 0aJlIoB.

IIpome-
JKyTOYHAast
aTTecTanus

:‘)KSaMeHaHI/IOHHOG
3aJaHuc

40

CryneHTy BblAAETCS 3aJaHUE, COCTOSILEE
U3 4 ciydaifHO o0OpaHHbIX 3a7ad Mo
pa3HbIM pazgenam Kypca. Heobxonumo
pea0CTaBUTh MOJPOOHOE BEpHOE
pemenue. Kaxas 3aga4a oneHuBaeTcs 10
10 GanIoB MPONOPIMOHAIBEHO KaueCTBY
BBIMIOJTHEHHOTO 33/1aHUS U KOJIMYECTBY
pEIIEHHBIX BONPOCOB. Bpems pemenus 1
yac 30 MUHYT.

ODK3aMCH

bonyc

boHycHOe 3a1aHue
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CryzneHT pean3yeT Ha OJJHOM U3 SI3bIKOB
OporpaMMHUpoOBaHust (JINOO B 371.TaOIUIIAX )
[pelieHye 3ajaun ONTUMHU3AIINY, 3apaHee
COIVIACOBaHHOM ¢ IpenoaaBaTeneM: 3To
MOYKET OBITh YaCTh MPOEKTHON pabOThI
CTyJeHTa JIM0O0 peajbHas 3aa4da oT
napTHepoB. B kauecTBe OOHYCHOTO
3ajaHKsl HE IPUHUMAIOTCS pean3aluu
W3BECTHBIX METOIOB 0€3 MPHUIIOKEHUS K
peanbHbIM 3a1a4aM. CTyZEeHT MOXET
BBHITIOJIHUTH 3a/IaHM€ U HaOpaTh B OOIIIeH
CJIOKHOCTH J10 15 6anos.

1. Pemenue 3amauu ¢ nomousto MS Excel
U el TOI0OHBIX CPE/ICTB IS
(dukcupoBaHHOM 3a1auu - 10 5 6amIoB (5 -
pelIeHHe TOTHOE, X0/l PeIIeHUs
MOJTHOCTBIO NMPUBE/CH HA JIUCTE, 4 -
peleHre MOTHOE, HO XOJI PeIIeHUs
[PUBEJIEH HE MOJIHOCTBIO, 3 - pelIeHne
MOJTY4YEHO, HO XOJ] pEIIEHUs IPUBONUTCS B
00IIKX YepTax, 2 - MPUBOAUTCS
NpaBUIbHBIN OTBET, X0/ PELICHUS
MpUBEACH C OITHOKamMu, | - mpuBeaeH
TOJIKO BEPHBIN OTBET)

2. Pemenue 3anauu ¢ nomomsto MS Excel
U el TOI0OHBIX CPE/ICTB IS

IPOM3BOJILHOM 3a7a4Ml (MCXOHbIE JaHHbIE

OK3aMCH|




3a/1aeT MOJIbh30BaTeNhb) - +5 6amioB k m.1 (5
- TI0JIb30BATENb MOXKET BBECTH yCIIOBHE
MPOU3BOJIBHOM 3a7]a91 1 MOMEHTAIILHO
MOJyYUTh pa3BepHYTOE MOAPOOHOE
perienue, 4 - MoIb30BaTEIh MOXKET BBECTH
yCIIOBHUE 3a7]a4M JIJIsl MHOTOUJIEHA
OTpeIeNIEHHOM CTENEHN U MOMEHTAIILHO
MOJIyYUTh pa3BepHYTOE MOAPOOHOE
perienue, 3 - MoIb30BaTeIh MOXKET BBECTH
YCIIOBHUE 3a7[a4Ml U MOJyYUTh PELICHHUE B
00mIMX YepTrax, 2 - BO3MOXKHOCTD IS
BBOJIa 3HAYEHUNA HEOOOCHOBAHHO
OTrpaHHYEHA OIPEICTICHHBIMU 3HAUYECHUSIMU
1100 MoTydyaeMoe pelieHue 3aucatHo
HEO0OOCHOBAHHO KpaTko, | - BeIIaeTCs
TOJILKO BEPHBIN OTBET Il BBEJIEHHBIX
3HAUYEHUN )

3. Co3nmanuie mporpaMMHOTO MOJTYJI Ha
SI3BIKE POTPAMMUPOBAHUS JUISL PEIICHUS
MOCTaBJIEHHOM 3a7auu (5 0asIoB - TE XKe
KpUTEpHH, 4TO B 1.1 + 5 6asioB - Te xe
KpUTEPHUH, 4TO U B 1.2 + 5 GaioB:

1 Gamn - mosiCHUTEIbHAS 3aMKCKa K

pPELICHHOM 3aj1a4e;

CTPYKTYp JaHHBIX;
1 6amn - mompoOHOE OMHCaHHe

PE3yIBTATOB;
1 Gamn - ynoOHbIi uHTEpPEHC AIs
MOJIb30BATEIIS;

1 Gamt - BOBMOXXHOCTH pabOTHI C
0ONBIIMMU 00bEMaMHU JTAHHBIX )

1 6amn - ucrionb3zoBanue 3HHEeKTUBHBIX

OKCIICPUMCHTA U aHAJIN3 MMOJTYYCHHBIX

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Tpouenypa nposeneHus

Kpurepuu
OLCHHUBAHUA

9K3aMCH

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTH
o0yyaronierocs o AMCLUUIIIIMHE UCIIONIb3yeTCs OaIbHO-
pENTHHIOBas CUCTEMA OLIEHUBAHUS PE3yabTaToOB YUeOHOM

nesitesnibHOCTH oOy4daromuxcst (ITonoxxenue o bPC yTBepxieHo
npuka3zoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r. No 25-13/09). [Ipouenypa mpoxoxaeHus
MIPOMEKYTOYHON aTTeCTalluy OCYIIECTBIISIETCS COTIIACHO

[TonokeHuto o TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U B cooTBercTBUM
MIPOMEKYTOUHOM arTecTanuu (mpuka3 pekropa ot 27.02.2024 Ne |c mm. 2.5, 2.6
33-13/09). Ouenka 3a quctumuinay Gopmupyercs Ha ocHoBe  |[{omoxkeHUsS

MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHTOBbIE MEPOTIPUSTHS
TEKYILEro KOHTPOJIS clieaytonum obpazom: * Omimuno: Bennunna
peittunra obyyvaromerocs o aucrumuiiae 85...100 %. ¢ Xoporo:
Benmuuna peiituara oOy4aromierocs mo gucuuruimne 75...84 %. ¢
VYnosnerBopuTenbHO: BenuunHa peiTunra o0ydaromierocs mno
quciuminge 60...74 %. « HeynosnetBoputensHo: Bennuuna
periTuHTa oOyyaromerocs nmo gucrumuinae 0...59 %. Ecnm crynenT




COIIACEH C OLIEHKOM, MOTYYEHHOH MO pe3ysibTaTaM TEKYIIEeTo
KOHTPOJISI, TO OH MOXKET B JIEHb, ITPEAIIECCTBYOIINN
MIPOMEKYTOYHOM aTTeCcTally J1aTh CBOE COTIIACHE Ha aBTOMAT B
JTUYHOM KaOuHeTe. B ciydae siBKHM cTyJeHTa Ha TPOMEXKYTOUHYIO
aTTeCTallMIO, IABILIETO CBOE COMIACHE HAa aBTOMAT B INYHOM
KaOMHETe, CTYIEHT UMEET MPaBo MPOUTH MEPONPHUATHUS TEKYIIETO
KOHTPOJISI IO JUCHUILIMHE Ha MPOMEKYTOUHON aTTeCTALUU JIst
YIIy4YILIEHHUs CBOETO PEUTHHTA B IEHb €€ NpoBeAeHus. CHUKeHne
OILICHKHU B 3TOM CITy4dae 3amnpelieHo. Eciu cTyaeHT He J1an coracus
B JIMYHOM KaOWHETE, TO OH MOXKET COTTIACUTHCS C OL[EHKOM JINYHO
Ha IMPOMEKYTOYHOM aTTECTAllUU B JIEHb €€ NMpoBeIcHUs. Eciun
CTYIEHT HE COIIaCEeH C OLIEHKOM, TO OH UMEET PaBo MPOUTH
KOHTPOJIbHO-PEUTUHTOBBIE MEPONIPUATHSI HA POMEXKYTOUHOM
aTTeCTalNU JUIsl YIIyUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeaeHus. DuKcaius pe3ylbTaToB Y4eOHOH IeITeTbHOCTH 10
JUCLUIIIIMHE TPOBOAMUTCS B A€Hb IPOMEXKYTOYHON aTTECTALUU Ha
OCHOBE COIJIacus CTYJEHTA, JAHHOTO UM B TWYHOM Kabunere. [1pu
OTCYTCTBHUH COINIACHSA B KypHaJe TUCIUILTNHBI (PUKcalus
PE3YJIbTAaTOB MPOUCXOIUT MIPH JIMYHOM NMPUCYTCTBUU CTYACHTA.
Ecnu cTyneHT He aji cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
MIPOMEKYTOUHYIO aTTECTAIMIO — EMY BBICTABIISIETCS] «HESIBKAY.
[IpomerxxyTouHas aTTecTanus MPOBOJUTCA OYHO, CTYICHTY
MpeJIaraeTcsl pelnTh 4 3a/1auu 10 Pa3HbIM pasjiesiaM Kypca.
I'enepanus 3aganuii mpoBoAUTCS B cucteMe edu.susu.ru. 3aganue
COCTOMT U3 4 3a/1a4, pelIeHUue KOTOPHIX MPUBOAUTCS B TUCbMEHHOM
Buje. Bpems, orBenenHoe Ha penienue, 1 yac 30 munyT. B 3TOM
ClIyyae OLIeHKA 33 JUCHUIUIMHY PACCUUTHIBAETCS HA OCHOBE
MTOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPOTIPUATHS
TEKYILEro KOHTPOJISI U MPOMEKYTOUHOM aTTeCTallUu.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB
Komnerennun Pesynbrarel 00yueHus o KM
2(314|5

VK- 3HAET: METOBI ONTHMH3ALHHA pEILIECHNI KOHKPETHBIX 3a4a4, ¢ y4ETOM TAAT
MMEIOLINXCSI OTPAHUYEHUI

VK- 'YMeeT: MpOeKTUPOBATh PEIICHUE 3a/1a4H, BBIOUpast ONTUMANIBbHBIN criocob eé 1AAY
pelieHus

VK2 VMeeT MpakTHYECKUI OMNBIT: aHAJIN3a AJIBTEPHATUBHBIX BAPUAHTOB PELICHUN IS el
TOCTHIKEHUS ONITUMAJIBHBIX PE3YJIBTAaTOB

OITK-8 3HAeT: MPUHLIMIIBI MOAEIUPOBAHUSA YIKOHOMUYECKHX, JKOJIOTUYECKHUX, AN
COLIMANIBHBIX, TEXHUYECKHX 33134 B (hOpMe 3a]1a4 ONTHMU3ALUU

OIIK-8 'YMeeT: IPUMEHATh METO/Ibl ONITUMU3ALMHA B MATEMAaTUYECKOM MOAEIUPOBAHUN H | -

OITK-8 lMeeT NpakTUYECKUI OMBIT: MOAEINPOBAHUS COLIMAIBHBIX 3a1a4 U AN
MIPOM3BOICTBEHHBIX MTPOLECCOB

MK-12 3uaet: - [U-1, BY] ocHOBHBIE IpaiueHTHBIE AJITOPUTMBI UCTIOIb3YEMBIE B AN
3ajjadax ONTHMM3ALUU U 00ydeHHUs

MK-12 Nmeet npaktudeckuit onsiT: - [M-1, BY | ncnons3oBanus TUMOBBIX TPaJuEHTHBIX AEn
QJITOPUTMOB JIJIsl PEIICHHUS] THITOBBIX 3a]1a4 ONTHMM3ALNU 1 00yUYeHHUs

Tumnossie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI
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