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PaGouast mporpamma

obcyscoena u ymeepoicoeHa Ha 3acelaHUM Kadeapbl MPHUKIAAHON MATEeMAaTUKUA |
nHpopmaTtuku (mpotokoa Ne 7 ot 14.03.2023 1.);

0000peHa COBETOM dakynbTeTa reorpadun u T€0IKOJIOTHH

ymeepoicoena B coctaBe OCHOBHOM MPOQeCCHOHAIBHON 00pa30BaTeIbHON MPOrpaMMbl 10
HanpasneHuto noaroroBku 05.03.06 «Dkonorust W MPUPOIONONH30BAHKEY», MPOQHIE:
«DKCTEepTHAs JEATCILHOCTh B JKOJIOTUU», TOJA Hadana noarotoBku 2023 (pelieHue ydeHOro
coBeta ot 27.04.2023, mpotokoin Ne 9).

CocraButenb: TO1EHT Kadeapsl MpuKiIaHoN MaTeMaTuku 1 nHpopmatuku [{axoeBa A.D.



1. CTrpykTypa n 001masi TpyA0eMKOCTb JMCIHHIIIHHbI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3.€. (108 q.).

tdhopma o0yyeHus

Kypc 3
Cemectp 6
Jlexn 16
[TpakTHueckue 3aHATH 16
JlaGopatopHble 3aHATHUS -
Koncynbraruu

Wroro aynuTOpHBIX 3aHATHH 32
CamocTosiTensHas padoTa 76
KypcoBas pabora -
3auer +
OKk3aMeH -
OO01mee KOTMYECTBO YaCcOB 108

2. llesin u3yyeHHUs: JUCHUNIMHBI

Lenp wm3ydeHUs IUCHUIUIMHBI — TPHOOpPETECHUE 3HAHWKA B OONACTH MOJEITHPOBAHMS
CJIO’KHBIX CUCTEM, YMEHHUE MPUMEHSATH METObI MAaTEMATUYECKOTO MOJIEIHUPOBAHUS B PA3IMYHBIX
HCCJICIOBAHUSIX TEOPETUIECKOTO M TIPUKJIATHOTO XapaKTepa.

Bagaun:

M3y4eHHE OCHOB M METOJIOB TTOCTPOCHUSI MaTEMaTUUECKUX MOJIEJIEH OOBEKTOB U CUCTEM;
M3y4eHUE METOJIOB OIIEHKH TEKYIIETO COCTOSHUS CUCTEMBI M TIPOTHO3UPOBAHUS U3MCHEHUS;
MOCTPOEHNE MaTEeMaTHIECKUX MOJIEJICH MPOIECCOB, TPOUCXOISIINX B CIOKHBIX IKOJIOTHUUECKHUX
CHCTEMAX;

dbopMHUpOBaHHE HABBIKOB TIPOBEICHUS M aHajdu3a pacyeToB IMapaMEeTPOB MaTEMaTHUYECKHUX
Mojiesield 0ObEKTOB M CUCTEM 110 SKCIIEPUMEHTAIBHBIM JTAHHBIM;

YMEHUE MPOBOAWTH aHAIU3 MOJIEJIEH Ha YYBCTBUTEIBHOCTh K H3MEHEHHUIO MapaMeTpoB H
CTPYKTYPBbI, OLIEHUBATh aJIECKBATHOCTh MOJIYYEHHBIX IO MOJIEIH PE3yIbTaTOB.

3. Mecto nucuuminnsl B ctpykrype OITIOIT:

b1.B.01. bnok 1. ductumuasl (Moaynu). Yacts, popMupyemasi yauaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHU.

JIisi  yCHEemrHOTO OCBOCHHMS JUCHUIUIUHBI CTYASHTY HEOOXOIMMBI 3HAHWS, YMCHUS,
HABBIKH, TOJyYECHHBIC OOYYAIONIMMIKCS B pE3yJbTaTe OCBOCHUS MUCHIUIUIMH: Maremaruka,
NudopmaTtuka

3HaHMs, YMEHUS ¥ HaBBIKH, (pOpMHUpyeMbIe TaHHON y4eOHON AUCIUILTUHONW HEOOXOIUMBI
JUIE  W3YYCHUs TOCIEAYIONIMX JUCHUIUIMH:  «BBIMOJIHEHWE W 3am[UTa  BBITYCKHOM
KBAJTM(HUKAIIMOHHON pabOTHI» U JIp.

4. TpeOoBaHUs K pe3yJbTATAM OCBOCHHS JUCHUNIHHBI

B pesynbrate ocBOCHUS AUCHUILIAHBI OOYYArONMIUICS MOJDKEH 00JIafaTh CIEAYIONIMMHA
KOMIIETEHIIUSIMHU (pe3yabTaTaMu OCBOCHHUSI 00pa30BaTeIbHON POTrPaMMBl):

CnocobeH mpuMeHsTh 0a30Bble 3HAaHUA (PYHIAMEHTAIBHBIX pa3leloB HayK o 3emiie,
CCTCCTBCHHO-HAYYHOTO U MAaTCMAaTUYCCKOI'0 UKJIOB ITPpHU PCUICHUHA 3a/1a4 B O6J'IaCTI/I 3KOJIOTHUHU U
npupozomnoias3zoBanus (OITK-1);

CriocobeH TOHUMATh TPUHIMIBEI PabOThl WH(MOPMAIMOHHBIX TEXHOJOTHA M pemaTh
CTaHIApTHBIE  3aJaud  NPO(ECCHOHAIBHOW  JEATENIFHOCTH B OOJIACTH  DKOJIOTHH,
NPUPOJIONIONB30BAHUS M OXPaHbl NPUPOABI C  KCIOJNB30BAaHWEM  HH(OPMAIMOHHO-
KOMMYHHKAI[HOHHBIX, B TOM YHCIie reonH(opMaIioHHbIX TexHomoruit (OITK-5).



B3anmocBs3b MIaHUPYEMBIX Pe3yJIbTaTOB OOY4YEHHS MO AUCLHUIUIMHE ¢ (POPMUPYEMBIMU

komoerennuamu OITOIT:

IInanupyemMble pe3yJbTaThl 00yUeHHsl, COOTBETCTBYIOLIHE

TEXHOJIOTUN

X TEXHOJIOTUH

Kommeretuun ¢popmupyembiM komnerenuusam OITOII
Koa u popmysnupoBka | 3HaTh: Ymern Baaners:
OIIK-1 OcHoBHbIE [IpumeHATH Hasbikamu
Crnoco0eH  IpHUMEHSATH | MaTeMaTHYECKHe MaTeMaTU4ecKue MOCTPOCHHUS
0a30oBbIe 3HAHUS | MOJEIH MOJIEITH MaTEeMaTHYECKHUX
(byHIIaMeHTaIbHbBIX €CTECTBEHHO- €CTECTBEHHO- Mojienei npu
pa3znenoB Hayk o 3emiie, | HAy4yHOTrO U | HAY49HOTO U | pelieHUun 3amaq
€CTECTBEHHO-HAYYHOI'O U | MaTeMaTH4EeCKOIro MaTeMaTH4eCKOTo peIMETHOM
MaTeMaTH4eCKOT0o IIUKIIOB JUTSL | IIUKJIOB JJISL PeIICHUH | 00IacTh
LIUKIOB TpU PpEUICHUH | pElIeHUHd 3aJad B |33ady B  oOjacTu
3a1a4 B o0nacTu | 00JIACTH PKOJIOTHH H | SKOJIOTUU u
9KOJIOTHH U | IPUPOIONOIB30BaH | MPUPOAONOIB30BaHU
IPUPOJIOTIONIB30BAHUS usi ST
OIIK-2 OCHOBHBIE [IpumeHsTH HaBpixamu
Crniocoben MOHUMATh | IPUHLIUIBI  PaboThl | UH()OPMAITMOHHBIE IPUMEHEHHUS
MIPUHIIMIIBI paboTh! | MHOOPMALIMOHHBIX | TEXHOJOTHH pH | THPOPMAITMOHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHI U | pelieHun TEXHOJIOTHH  TIpH
TEXHOJIOTUH U pelaTh | peuarb CTaHJApPTHBIX 3ajay | peaau3aluu
CTaHJIaPTHHIE 3a/la4u¥l | CTaHJApTHHIC npo(ecCHOHANTFHOM | MAaTEMATHYECKHUX
npodecCuoHATBHON 3aJa4u NEITEILHOCTH MoJeen B
JeSTeNbHOCTH B 00nacTu | mpodeccuoHaIbHON AKOJIOTUU u
9KOJIOTHH, NEeSITEIIbHOCTH B PUPOIONOIB30BaH
IPUPOJIOTIONB30BAaHUA U | 00JAaCTH  IKOJIOTHH, uu
OXpaHbl  MPUPOABI  C | IPUPOAOIOJIH30BaH
UCTIOJIb30BAHUEM us " OXpaHbl
nH(pOpPMaIMOHHO- TIPUPOIBI c
KOMMYHHKAITUOHHBIX, B | HCIIOJIb30BAaHHEM
TOM yucie | nHHOpMaIMOHHO-
reonH()OPMAIIMOHHBIX KOMMYHHKAITUOHHBI




5. Conep:xkanne U yueOHO-MeTOANYECKAS KAPTA TUCHHUILINHBI

HauMeHoBaHue TeM (BOMPOCOB), H3y4aeMbIX
0 JAHHOH JUCIHILINHE

3ausaTus

CamocTosiTebHas paﬁoTa CTYACHTOB

)| np.

Coaep:xxanue

Yacol

®opMBI KOHTPOJIS

Jlurepar
ypa

BBenenne B MaTeMaTHYeCKHMe MeETOALI M
MO/1e/IM B IKOJIOTMU U MPUPOAOINOIb30BAHUU.
Otambl MoAenupoBaHus. Tumbsl mMomeneit. Tumsl
MIEPEMEHHBIX.

2 2

Ormpoc

[1]-[7]

MaremaTuueckoe
HCII0JIb30BAHHEM
(yHKIMI.

OO1mas mocTaHOBKa 3a/1a4il HHTEPIOINPOBAHUSL.
Wnrepnionauuonseiii  MHorouneH  Jlarpamxka.
WnTepnionaunonssiii MHorouneH HeroToHa.
KycouHo-nuHelHass THTEPHOJISLIHS.
KycouHo-kBagpaTHuHast UHTEPIIOJISALMSL.

Omnbka NOTMHOMHATBHOW HHTEPIIOJISLUH.
Crnaii-untepnomsanus. KBagpaTuuHslil criaiig.
KyOudeckuii crumaiin.

Obpabomka  cmamucmu4eckux  OAHMbIX  C
UCNONb308aHUEM UHDOPMAYUOHHBIX TNEXHONOUI.

MO/ eTUPOBAHUE c
HHTEPIOJIUPOBAHUS

Pemenue 3amay no Bapuantam

16

Ompoc

[Iposepka a/3
IIpoBepka
UHIUBUYaJIbHOTO
BapHaHTa
Konrtponbnas pabora

[1]-[7]

BEPOATHOCTHO-CTATUCTUYECKHUE
METO/IbI B OKOJIOI'nn )41
[MPUPOAOITIOJIB3OBAHUN.

Ilapuas perpeccus 1 KoppeJsinus

Crneunduxanns MOJIeIH.

CMBICT U OLIEHKA TapaMeTPOB METOA0M HAaUMEHBIINX
kBajapaToB (MHK).

IToxa3zaTenu kauecTBa perpeccuu. OneHka
CYILIECTBEHHOCTH IapaMeTpOB JMHEHUHOMN perpeccuu u
KOPPEIIAIIIH.

WHTepBabl por1os3a 1o JIMHEHHOMY YpaBHEHUIO
perpeccum.

Henuneiinpie MoieNIn perpeccuu 1 UX JTMHEapHU3aLUs.
Koppensmus nins HenmuHeHOM perpeccun. CpemaHsist
omnOKa annpoKCUMAIIH.

Pemenue 3amay no Bapuantam

15

Ompoc

[Iposepka a/3
IIpoBepka
UHIUBUYaJIbHOTO
BapHaHTa
Konrtponbnas pabora

[1]-[7]




Obpabomka  cmamucmu4eckux  OAHHbIX
UCNOTb308aAHUEM UHDOPMAYUOHHBIX NEXHOTOUI.

C

MHokecTBeHHas perpeccusi 1 KOppeJisinust
Crneunduxanns monenu. OT6op hakTopos npu
MOCTPOCHUU MHOXKECTBEHHOI perpeccum.

JIuneitHast MOJIeNIb MHOKECTBEHHOM perpeccum.
OrieHKa napamMeTpoB ypaBHEHHUsI MHO)KECTBEHHOM
perpeccuy MEeToI0M HaMMEHBIINX KBaAPATOB.
CsotiictBa orieHok MHK.

YacTHble ypaBHEHMSI pETPECCUU.

MHosxecTBeHHas Koppemsiuus. YacTHas KOppessiusl.
OreHKa HaIEXKHOCTH PE3YJIbTATOB MHO>KECTBEHHOU
perpeccuu U KOppeIsiym.

DUKTUBHBIEC IEPEMEHHBIE BO MHOXKECTBEHHOI
perpeccuu. PerpeccoHHbIe MOJIENH C IEPEMEHHOMN
CTPYKTYpOH.

[pearnockliku MeTOJa HAMMEHBLINX KBaJAPATOB.
I'eTepocke1aCTHYHOCTh U aBTOKOPPEIUPOBAHHOCTh
OCTaTKOB JIMHEHHBIX PETPECCHOHHBIX MOJIENEH.
OO6001IeHHBII METO/] HANMEHBIINX KBAJPaTOB.
Obpabomka  cmamucmu4eckux  OAHHbIX
UCNONIb308AHUEM UHDOPMAYUOHHBIX MEXHOIOSUL.

C

Pemenne 3a7a4 110 BapruaHTaM

15

Ormpoc

IIpoBepka /3
IIpoBepka
WHJIUBUTYaIIbHOTO
BapuaHTa
KouTponbHas paborta

[1]-[7]

BpemeHHbIe psiAbL.

OCHOBHBIE 3JIEMEHTHI BPEMEHHOTO PsIa.
ABTOKOppESILIMS YPOBHEN BPEMEHHOI'O psiia U
BEISIBIIEHUE €70 CTPYKTYPHL.

WnenTudukaius Moienei cTallmoOHapHBIX 1
HECTaIlHOHAPHBIX BPEMEHHBIX M HECTAIIMOHAPHBIX
BPEMEHHBIX PSIOB.

MopenupoBaHue TEHICHIMH BPEMEHHOT'O psijia.
MopenupoBaHue CE30HHBIX M LUKINUYECKIX
KOJIcOaHUH.

MopnenupoBaHu€e TEHAECHIMU BPEMEHHOTO psAJia IpU
HaJIM4YUU CTPYKTYPHBIX U3MEHEHUM.

Obpabomka  cmamucmuyeckux  OAHHBIX
UCNOIb308ANHUEM UHPOPMAYUOHHBIX MEXHOI02UL.

C

Pemenne 3a7a4 10 BapruaHTaM

15

Ormpoc

IIpoBepka /3
IIpoBepka
UHIUBUIYATLHOTO
BapuaHTa
KouTponbHas paborta

[1]-[7]




OIITUMU3ALIMOHHBIE 2 2 Pemenwne 3amad mo Bapuantam 15 Omnpoc [11-[7]

MATEMATHUYECKHUE MOJEJIN B IIpoBepxka /3

OKOJIOI'nU U IMPOUPOAOITIOJII30OBAHUN IIpoBepka
WHAUBUYAITBHOTO

OO1ye MOHATHS O JIMHEHHOM ITPOTPaMMHUPOBAHHUH. BapHaHTa

[Ipumeps! Mmoaeneit, npuBoAsSIIKX K 3agadam JIII. KonrpossHas pabora

®opwmsl 3anucu 3aaaqn JIII.

I'padmueckuii MeTo]| penieHus 3a1a4 JIMHEHHOTO

POrpaMMHPOBAHUSL.

Peanuzayus ¢ ucnonvzosanuem uHGOPpMaAyUOHHbIX

MexHoa02UlL.

Hroro 16 16 76




6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

CornacHo yueOHOMY IIaHy T@pH NPENOAABAHMM  JUCHUUIUIMHBI  HCIHOJB3YIOTCS
TpPaIULIMOHHBIE 00pa30BaTEbHBIC TEXHOJIOTUMU: JIEKIIUU, TPAKTHYECKHUE (CEMUHAPCKIC) 3aHITHSI,
U caMOCTOsITeNNbHAsl paboTa CTyAeHTOB. Takke Mpu MPOBEACHUU 3aHATHUI U CaMOCTOSATEIbHON
paboTe CTYAEHTOB MOTYT OBITh MCIIOJIb30BaHbI:

— uHmepaxmuenvie mexHono2uu («MO3roBOH ITypM», Ae0aThl, IPE3EHTALIMOHHBIA METO/,
pabora B mapax, pabora B rpyImax, JeJoBasi urpa);

— MexHoNI02UU KOHMEKCMHO20 00yYenus — CUCTeMa JUJAKTUYECKuX (popMm, METOIOB U
CpeACTB, HaIlpaBlICHHAas Ha MOJICIMPOBAHUE CoJepX)aHuid Oyaymed mnpodeccuoHaNIbHOM
NEeSATENIbHOCTH  ClleUUaiucTa (aHaIW3  KOHKPETHBIX  CUTyalud, MeToasl paboThl ¢
nH(OPMaIMOHHBIMU 0a3aMH JTaHHBIX, IEI0Bast UTPa U JIp.);

— mexHonIo2uU INeKMPOHHO020 00yuYeHus (pealu3yercss NpU TOMOUIM 3JIEKTPOHHOM
oOpaszoBatenpHOi cpenpl COI'Y mnpu wucnonb3oBaHuM pecypcoB OBC, mpu mnpoBeneHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Bce BUIbI y4eOHON pabOTBI MOTYT MPOBOAUTHCS AWUCTAHIMOHHO HA OCHOBAHHH JIOKAJIbHBIX
HOopMaTHBHBIX akToB COI'Y.

B mensx peanusanuy MHAXBHAYaTbHOTO MOAXOAa K OOYYEHHIO CTYACHTOB, OCYIIECTBISFOLINX
y4eOHBIIl IpoliecCc MO0 WHAMBHIYaJbHON TPACKTOPUH B paMKax HHAMBHIYaJbHOTO paboyero IulaHa,
U3YYCHUE [aHHOW IMCUMIUIMHBI MOXET OCYLIECTBIATBHCS Yepe3 HHIMBHAYyalbHbIE KOHCYJIbTAIUH
IpenoJaBareNs O9HO, B Yachl KOHCYJIBTALMM, TI0 DJIEKTPOHHOM moure win ¢ ucrnomas3oBanmeM DHNOC

Corvy.

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOAATEIbHOH padoThl

CamocrosiTenbHast paboTa MPOBOJIUTCS C LIETBIO:

— CUCTEMAaTU3allu 1 3aKPCINICHUS IMOJTYYCHHBIX TCOPCTUUCCKUX 3HAHUU U MPAKTUYCCKUX
YMEHHM 00yJaromuxcs CTyJJeHTOB;

— yriIyOJieHUs! ¥ paCIIMPEHUs] TEOPETHUSCKUX 3HAHUM;

— (¢opMuUpOBaHHA YMEHHMH HCIOJB30BaTh HOPMATHUBHYIO, IPaBOBYIO, CIPABOYHYIO
JOKYMEHTAUMIO U CIIELUAIBLHYIO TUTEPATYPY;

— popMUPOBAaHUS CAMOCTOSITEIbHOCTH MBIIUICHHS, CIHOCOOHOCTE K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— Pa3BUTHS UCCIIEI0BATENbCKUX HAaBBIKOB U YMEHUH.

[lo pucnumIMHE TMNPEAYCMOTPEHBI CIEAYIONUE BHJIBI CAMOCTOSITEIBHONH PpPabOTHI
CTYJICHTOB:

— CaMOCTOSTEIHLHOE MOBTOPEHUE U U3YUCHHE TEOPETUIECKOTO MaTepHaa;

— BBINOJIHEHHE JOMAITHUX 33JJaHUil;

— [IOATOTOBKAa MHAWUBUAYAJIIbHOI'O BApUAHTA, BBIHCCCHHOT'O Ha CAMOCTOATCIIbHOC PCIICHUC,

— IO/ITOTOBKA K BBIMOJIHEHUIO MPAKTUYECKHUX (71ab0paTOpHBIX) paboT;

— MOATOTOBKA K MPOMEXYTOYHOMN aTTECTalluu (3a4YeTy);

Conepxanue, TPYIOEMKOCTh U (OPMBI KOHTPOJS BHEAYAUTOPHOW CaMOCTOSTEIBHOMN
paboThI coepkarcs B pa3zene S.

8. OueHoYHbIE CPeACTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIeBAeMOCTH,
PYOeKHOM M MPOMEKYTOYHOM aTTECTAMH M0 UTOraM OCBOEHM S JUCUMUIIJIMHBI

OCHOBHBIMU popmamu mexKyueco KOHMpOJis 10 TUCIHHUIIIINHE SBISIFOTCS:

— YCTHBIH OTPOC Ha JISKIIUU HJIH MMPAKTHYECKOM 3aHSTHH;

— DPOBCpPKa HHANBHUAYAJIbBHOTI'O BaApUAHTA, BBIHCCCHHOI'O Ha CaMOCTOATCIIBHOC PCILICHUC,
— IIpOBEpKa JIOMaITHUX 3aJaHUH, IPAKTUICCKUX (JTaOOpaTOPHBIX) padoT.

dopma pybesrcnoco Konmpois: KOHTPOIbHAas paboTa.

DopMEBI npomedcymoyHou ammecmayuu: 3a9eT.




8.1. ®opmMbI KOHTPOJISA M KPUTEPHUH OLICHUBAHUSA

Jra | ®opma Kputepun onennBanus (IpOUEHT 0T MAKCHMAJIBHOI0 KOJI-Ba 0aJ1J10B)
n KOHTPOJIS 86-100 % 71-85% 50-70% Menee 50%
OTJIMYHO / 3a4eT XO0pomo / YIOBJIETBOPHUTEJ | HEY/IOBJIETBOPHUT
3a4er bHO / 3a4eT eJIbHO / He3a4yeT
1. Texywuii konmponw (max 20 6aninoe 3a 00uH Mo0yib)
14-16 6annos 12-13 Gannos 8-11 6amnos 0-7 GamoB
Tekymas CryneHnt CryneHnt CryneHt CryneHnt
pabora B aKTUBHO aKTUBHO HEJIO0CTaTOYHO HEJIOCTAaTOYHO
TEUEHUE paboraer Ha paboraer Ha aKTHBHO AKTHBHO
MOIYJISt 3aHATHUSX, 3aHATHUSX, pabortaet Ha pabortaer Ha
(Max 1606.) | mpeBOCXOIHO XOpOIIIO 3aHSTHSIX, 3aHATHSX,
BBITIOJTHSIET BCE | BBIMOJHSET YIIOBJIETBOPUTEIb | HEYIOBIETBOPHUTE
3a/laHus 3a/laHus HO BBITIOJTHSCT JBHO BBITIONTHSIET
mpenojaBaTelis. | IpernojaBarens. | 3aJaHus 3a/laHus
pernoaaBaTers. MpernoaBaTes.
3 Ganna 2 Gamna 1 Gamn 0 GayoB
NunuBuny | Tema Tema B Tema yacTu4aHO Tema He
ATBHBIN MTOJIHOCTHIO OCHOBHOM packpsiTa. packpbITa.
BapHaHT packpbITa. packpbITa. VYnosnerBoputen | HeynonerBoput
(max 36.) | IIpeBocxomHOE Xoporiee BHOE BIIAJICHHE €JIbHOE BIIaJICHUE
BJIa/ICHUE BJIa/ICHUE MaTepUajIoOM. MaTepUajIoM.
MaTEepUAIOM. MaTEepUAIOM. Hwuskuii ypoBenbs | HepoctaTounsliit
Bricokuii Cpennuit CaMOCTOATEIIBHOC | YPOBEHb
YpOBEHb YpOBEHb TH, JIOTUYHOCTH, | CAMOCTOSITEIIbHOC
CaMOCTOSITENIbHO | CAMOCTOSITENIbH | aprYMEHTUPOBAH | TH, JIOTHYHOCTH,
CTH, OCTH, HOCTH. apryMEeHTHUPOBaH
JIOTUYHOCTH, JIOTUYHOCTH, VY oBneTBopuTen | HOCTH.
apryMEHTHUPOBAH | apTYMEHTUPOBA | bHBIN CTUITh HeynosnerBoput
HOCTH. HHOCTH. U3JI0KEHUSI. €JIbHBIN CTUITh
[IpeBocxoaubiii | Xopomuin H3JI0KEHUS.
CTHJIb CTHJIb
W3II0KEHUS. W3II0KEHUS.

2. Pybeorcnuiii koumponaw (15 6. 3a 00un mooynv)

TECT / KonuuectBo 6aJIJIOB 3a BBIIIOJIHCHUC KAXKO0I'0 3aJIaHUS YKA3bIBAIOTCS B TCCTC
KOHTPOJIBH | / KOHTPOJIBHOM padore.
ast pabora

3. UpOM@DfC_)/WIOLIHaﬂ ammecmayusl no ()ucuunﬂuﬂe (max qucio 6an06 — 8 COOMEEmMCcmeuu ¢
()eﬁcmeyiomww JIOKAJIbHbIM HOPMAMUBHbIM aKWlOM)

Kpurepuu onenuBanust (MporieHT OT MAaKCHMAJIHBHOTO KOJI-Ba 0aJJIOB)

86-100 % 71-85 % 50-70 % 0-49 %
3auer / JlaH MoJHBIN, JlaH nonHbI [an He nomyuenst
DK3aMeH pa3BEepPHYTHII OTBET Ha HEJIOCTaTOYHO OTBETHI 11O

OTBET Ha IOCTABJICHHBIN | MTOJHBIA OTBET. 0a30BBIM
MOCTaBJICHHBIN BOIIPOC, CryneHTt He BOIIPOCaM
Bompoc. OTBer ITOKa3aHO crocobeH JUCLUTIIIMHBI WA
dbopMynupyercss | ymeHUE CaMOCTOATENIBHO | J1aH HEMOJIHBIN

B TEPMUHAX BBIJICIINTh BBIJICIIUTH OTBET U

HAYKH, U3JIOKEH | CYLIECTBEHHBIE | CYLIECTBEHHBIE U | JOIIYLIEHbI
JUTEpPaTypHBIM u HECYIIECTBEHHbIE | IpyOble OMIMOKH.
SI3BIKOM, HECYLIECTBEHH | NIPU3HAKU U Peub




JIOTHYEH, bl€ IPU3HAKH,
JI0Ka3aTelleH, NPUYHHHO-
JE€MOHCTPUPYET | CIEJCTBEHHBIE
aBTOPCKYIO cBa3u. Ho
MO3ULIHIO JOMYLIEHbI
CTYJEHTA. HE3HAYUTEIbHBI
€ OIINOKH,
HCIIPABJICHHBIE
CTY/IEHTOM C
IIOMOUIBIO
«HABOJAIINX»
BOIIPOCOB
IpernoiaBaTeds.

MPUYHHHO-
CJIICACTBCHHBIC
cBs3u. PeueBoe
oopmienue
TpedyeT
MIOTIPABOK,
KOPPEKITHH.

HETrpaMOTHasl.
YTouHsgromme
BOIIPOCHI
MpenoiaBaress
HE MPUBOJAT K
KOpPPEKLHH
OTBETA CTYJEHTA
HE TOJIBKO Ha
IMOCTaBJICHHBIN
BOIIPOC, HO U Ha
JPyTrre BOMPOCHI
JTUCIUIUIMHEL.

[lepecuer momyyeHHON CyMMBI OaIOB MO AUCHUIUIMHE B OIEHKY IPOU3BOJIUTCS B
COOTBETCTBUU C JICUCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM.

8.2. IIpumepHublii BapuaHT 1 pyOe:kHON KOHTPOJIbHOM padoTsl (Tecta) (15 6aa10B)

ITo Tepputopusm LlenTpanbHOro paitoHa U3BECTHHI JaHHBIE 32 HOSIOPH 1997 1.

Paiion ITokazarens 1, Y ITokazarens 2, X
Bpsiackas 0611 364 520
Bnagumupckas 061. 336 539
HBaHoBCKas 00JI. 409 540
Kamyxckas 0011 452 682
Kocrpomckas 0611 367 537
MockoBcKast 00JI. 328 589
OpioBckast 0071. 460 626
Ps3zanckas 0011 380 521
CwmorneHckas 0071. 439 626
TBepckas 00J1. 344 521
Tynbckas 001. 401 658
Spocnasckas 0071 514 746
Pesynwsrar padotsl uactpymenta PETPECCU S makera AHAJIN3 JIAHHBIX
(¢ — HOMeD rpymibl, d — HOMEp B KypHAaJIe)
Pezpeccuonnasn
cmamucmuka
MHOKeCTBEHHBIH R 0,814186283+(c+d)/1000
R-kBaapar 0,662899304+(c+d)/1000
HopmupoBannsii R-
KBaJIpaT 0,629189235
CranmapTHas ommoKa 34,88505729
HaoOmronenns 12
JluciepcuOHHBIN aHAIN3
df SS MS F




Perpeccus 1 23931,32778 | 23931,32778 19,66472666
OcraTok 10 12169,67222 | 1216,967222
Uroro 11 36101
Cmanoapmuas t-
Kospuyuenmor owubKa CMAmucmuKa P-3nauenue
Y-nepeceueHue 32,52797557+(c+d)/100 83,36449262 0,39018981 0,70457838
X 0,61979793+(c+d)/100 0,13976749 4,43449283 0,001265264

CocTaBuTh ypaBHEHHUE TUHEHHOM MOIeny mapHoi perpeccu. JlaTh TpakToBKY K03 dunmenra
MIpY MEpEMEHHOM. 2 0aJjLia

OueHUTh TECHOTY CBSI3M MEXAY IPU3HAKAMU C MCIIOJIb30BaHUEM JIMHEHHOTO KO3 duueHTa
MapHOM KOppemsiuuy. 2 0ajia

OueHuTh KaueCcTBO YpaBHEHUS PETPECCUU C UCIIONIb30BaHUEM KOd(d(dULIMeHTa IeTepMUHALUU. 2

0aJ1a

OI_IGHI/ITI: CTATUCTUYCCKYIO 3HAYMMOCTDb YPABHCHUSA PECrpeCCUU B LICJIOM C UCIIOJIb30BAHUCM

kputepusa Pumiepa. 2 6aaaa

OueHuTh CTaTUCTUYECKYIO 3HAUMMOCTD [TAPAMETPOB PETPECCUU C TOMOIIBIO KPUTEPHUS
CTtpronenTa. 2 0aJL1a

CoCTaBUTh TOYCYHBIH MPOTHO3 PE3YIBTATHBHOTO MPU3HAKA, €CIIH MAKCUMAIbHOE 3HAUCHHE
dbakTopa-ipu3Haka yBenuunrcs Ha (c+d)%. 2 6ajiaa

[Tpeanonoxus, 9T0 MPUBEACHBI PE3YIHTATHI MOACITHUPOBAHUS JIJIs1 CTENIEHHON MOJICTH,

COCTAaBUTh COOTBETCTBYIOIIIEE YpaBHEHUE perpeccuu. 3 fajiia

8.3. IIpumepHbIil BApHAHT 2 py0e:KkHOH KOHTPOJILHOM padoTsl (15 6a/1/10B)

3agaya 1 (5 6a1710B)

Penmmte rpadguueckum meroaom 3agaqy JIIL.

2%, +X, <10
X, <6

X, +X, =23
X, =20

X, 20

ﬂﬂﬂ YCTHBIX BApHAaHTOB
f(x)=x, 5%, — min

—3X, +2X%, <12
3%, —2X, <6
3% +X, >3

X =0

X, 20

ﬂﬂﬂ HCUYCTHBIX BAPHAHTOB
2(x) = -3x, + 2x, — max

3agaua 2 (5 0a1710B)

AHaM3UPyETCs 3aBUCUMOCTB TTOKa3aTels Y oT nmokazateneit X1 u X2. O6bem BeiOopku N= 20.

Jlana Matpuna Kk03)GUIMEHTOB JTUHEHHOM MapHOM KOPPENIILUY:

Yy X1 X2
y 1
X1 0,68+c/100 1
X2 0,76+d/1000 0,95+c*d/10000 1

CrnenaiiTe BEIBOJBI IO pe3yJbTaTaM KOPPEIAIHOHHOTO aHanu3a. Kakue gakropsl
1[eJIecCO00pa3HO BKIIIOYATh B ypaBHEHUE perpeccuu’?




3agaya 3 (5 6a/10B)
Haiitu nuneitnbiit k03 GUIMeHT napHOW KOPPENsSIiH, €CITU
y=11,6+(0,65+c/100)x ;

ox =6,86+0,01d;

cy =4,74-0,1c

(OTBET OKPYTJIIUTH JI0 IBYX 3HAKOB TOCIIE 3aIISITOMN).
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8.4. Bonipocel k 3a4eTy

BBeneHue B MaTeMaTH4YeCKHE METOAbI M MO/I€JIM B 3KOJOTMH U NPUPOI0N0JIb30BAHNH.
Oramnbl MoienTupoBaHus. Tunel Moaenei. TUnsl nepeMeHHBIX.

MareMaTH4ecKOe MOJeJTUPOBAHME C HCIOJIb30BAHNEM HHTEPNOJIUPOBAHUS yHKIIHIA.
OO6m1as mocTaHOBKA 33191 MHTESPITOTHPOBAHUS.

HutepnonaunonHeil MHOrowieH Jlarpanxa. MatepnonsauunonHsiii MHOrowieH HoetoTona.
Kycouno-nuHeliHas HHTEPHOIALMSL.

Kycouno-kBaapaTnaHas HHTSPITOJSITHS.

OmmOKa MOTMHOMHUATBHON HHTEPIIOJISALINY.

Crunaiin-unrepnossiaus. KBagpatuunstii crutaiin. KyOuueckuii cruiaiis.

Obpabomxa cmamucmu4eckux OaHHbIX ¢ UCNOAb308AHUEM UHGOPMAYUOHHBIX TMEXHOLOSUIL.

BEPOATHOCTHO-CTATUCTUYECKUE METO/IbI B 3KOJIOTUU U TTPUPOJOIIOJIB3OBAHUN.
ITapHasi perpeccusi 1 KoppeJasinus

Crienuukarysi MOJCIH.

CMBICIT 1 OIICHKA ITapaMeTPOB METOJIOM HauMeHbIHX kBagparoB (MHK).

INoxazarenu kauecTBa perpeccun. OLEHKA CYIIECTBEHHOCTH NMapaMeTPOB JIMHEHHON PErpeccHy M KOPPEISIHUH.
MHurepBanbl nporHo3a 1o JMHENHOMY YPaBHEHUIO PErPECCUU.

Henuneitapie Moenu perpeccur U ux auHeapu3anus. Koppemsanus st HennHeitHoi perpeccuu. CpenHss ommoka
annpOKCUMAIUH.

Obpabomxa cmamucmuyeckux OaHHbIX ¢ UCTIONb308AHUEM UHDOPMAYUOHHBIX MEXHOTIOSUI.

MHo:KecTBEHHasl perpeccusi 1 KOppeJisiiusi

Crennuxarnyst mogenu. OT6op HakTopoB MPH MOCTPOSHUH MHOKECTBEHHOH perpeccum.

JluneiiHast MOIeTb MHOXKECTBEHHOH perpeccruu. OlieHKa mapaMeTpoB YpaBHEHUSI MHOKECTBEHHOM PEerpecCHy
METOJ/IOM HauMeHbINuX KBaaparoB. Ceoiictea onenok MHK.

YacTHbIE ypaBHEHHS PETPECCHUH.

MHosxecTBeHHas Koppeusinus. YactHast koppesiust. OleHKa HaIe)KHOCTH PE3yJIbTaTOB MHOXKECTBEHHON
PErpeccHu U KOPPEISIIHH.

DUKTUBHBIE TIEPEMEHHBIE BO MHOKECTBEHHOU perpeccuu. PerpecCHOHHbIE MOJIENHN ¢ TIEPEMEHHOM CTPYKTYPOIA.
[IpeAnochIIKK METOIa HAMMEHBIIMX KBAaPATOB. [ €TePOCKEIaCTUYUHOCTD U ABTOKOPPETUPOBAHHOCTH OCTATKOB
JIMHEMHBIX PErPECCUOHHBIX MOJETEH.

OO000I1IEeHHBIN METO/I HAMMEHBIINX KBAJPATOB.

Obpabomxka cmamucmu4eckux OaHHbIX ¢ UCNOAb308AHUEM UHGOPMAYUOHHBIX MEXHOTOSUIL.

Bpemennsblie psiabl.
OCHOBHBIE 3JIEMEHTBI BPEMEHHOI'0 psja. ABTOKOPpEIALHs ypOBHEH BPEMEHHOI'0 psAia U BBISBICHUE €r0

CTPYKTYpHI.
Wnentndukarms Moienei CTallMOHAPHBIX M HECTAITMOHAPHBIX BPEMEHHBIX M HECTAlMOHAPHBIX BPEMEHHBIX PSAIOB.

MonenupoBaHue TCHACHINN BPEMEHHOTO psa.

MonenmipoBaHue CE30HHBIX U IUKIAIECKUX KOJIeOaHHH.

MonenupoBaHue TCHICHIIMA BPEMEHHOTO PsAa MPY HATUYHUN CTPYKTYPHBIX H3MEHEHHH.
Obpabomxka cmamucmu4eckux OaHHbIX ¢ UCNOAb308AHUEM UHMOPMAYUOHHBIX MEXHOTOSUIL.

OIITUMU3ALIMOHHBIE MATEMATUYECKHUE MOJEJIN B OKOJIOI'Mn 41
[MPOUPOAOITIOJAB30BAHNN

OO1mue MoHATHS O JIMHEHHOM ITPOrPaMMHUPOBAHUH.
IIpumepsr moaenelt, npuBoasmux K 3agadam JII1. @opwmer 3anucu 3amaqu JII1.
I'paduueckuit MeTo penieHus 3a1a4 JIMHEHHOTO MPOTPAMMHUPOBAHHUS.
Peanuzayus ¢ ucnonvzosanuem unpOpMayUOHHBIX MEXHOLO2ULL.
8.5. [IpumepHblie Tembl pedepaToB
(He mpeayCMOTpPEHBI)
8.6. IIpumepHbIe TeMbI JTA00PATOPHBIX/KYPCOBBIX PadoT

(He MpexyCMOTPEHbDI)



9. YuebHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE 00ecTiedyeHue JUCIIUIIIMHBI

a) OCHOBHasl JINTepaTypa:

Marematrnueckoe MojaenupoBaHue : ydeOHoe mocobue : [16+] / coct. [I. B. Apsicoa, M. A.
AxanoBa, C. B. OBunHHMKOBa ; TrOMEHCKMII MHAYCTpUAIbHBIA YHMBEPCUTET. — TIOMEHb :
TroMeHckuil HHAYCTpUanbHBI yHUBepcuTeT, 2018. — 283 c. : uin., Tabn. — Pexum nocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611357

Hosocenos, A. JI. Moaenu 1 MeTOABl MPUHSITHS PEHICHUH B TMPHUPOIOINOIL30BAHUH : YIeOHOE
nmocooue / A. JI. Hosocenos, U. FO. HoBocenosa. — Mocksa : FOuutn-Jlana, 2017. — 384 c. : Tab6x.,
rpad., ui., CXEMBI - Pexum JIOCTYTIA: o MTOTTUCKE. -

URL: https://biblioclub.ru/index.php?page=book&id=684993

0) 10NOJIHUTEIbHAS JIUTepaTypa:
CemenoB, A. I'. MaTtemMaTHueckoe M KOMITBIOTEPHOE MOICITUPOBAHME : MPAKTHKYM : [16+] /
A.T. Cemenos, 1. A. [Teuepckux ; KemepoBckuil rocy1apCTBEHHbIN YHUBEPCUTET. — KeMepoBo :
KemepoBckuii rocynapctBeHHslit yuusepeutet, 2019. — 237 c. : un., Tabn. — Pexxum nocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574121
[Mankuu, A. C. 3amayum c pelIEHUSIMU 10 BBICIIEH MaTEMaTUKE, TEOPUM BEPOSITHOCTEM,
MaTeMaTUYeCKOW CTAaTHCTHKE, MaTeMaTHUYEeCKOMY IMPOTPaMMHUPOBAHUIO : ydeOHOe mocodue /
A. C. lankun, B. A. lllankun. — 10-e u3a., crep. — Mocksa : JlamkoB u K°, 2021. — 432 c. : un.,
Tabn., rpad. — (YuebHble u3nanus s OakanaBpoB). — Pexxum noctyma: mo mOJMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=684406
[MamkuH, A. C. MaremMatnueckue METOIbl U MOJETU WCCICIOBAHUS ONEpaluil : ydeOHUK /
A. C. lllankwun, B. A. llanku#. — 7-¢ u3a. — Mocksa : Hamkos u K°, 2019. — 398 c. : ui1. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573373 (nara
obpamienus: 04.08.2023). — bubnuorp. B kH. — ISBN 978-5-394-02736-9. — TekcT : 27eKTPOHHBIH.
SxoBneBa, A. B. DxoHomeTpuka : mmapraika : yueOHoe mocooue : [16+] / A. B. flkoBnesa ;
Hayunas kuura. — 2-e u3a. — Capatos : Hayunas xuura, 2020. — 48 c. : Tabn. — Pexxum gocryna:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=578571

8) Ilpogpeccuonanvnuvie 6azvl OanHbIX U OpycUe UHMEPHEM-PECYPCL:
— OBC «Hayunas 3nekrponnas oubimoreka eLibrary.ru» (http://www.elibrary.ru);
— DOBC «Yuusepcuterckas oubnmmoreka onLine» (http://www.biblioclub.ru);
— 9BC «Opaiit» (http://www.urait.ru/);
— YuuBepcanbHas 6a3a qanabix «MIBUCy (htpps:/eivis.ru/);
— UC «HauuonanwHast anekrponHas oudaunorexa (HOB)» (https://rusneb.ru/).

10. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue JUCIHILINHBI

Jl1d mpoBeIeHUs JIEKIIMOHHBIX, IPAKTHYECKUX 3aHATHI UCIIOJIB3YIOTCSA:

— y4eOHbIe ayTUTOPUU JUIA MPOBEACHUS JICKIIMOHHBIX 3aHITUHN, 3aHATHUHA CEMHHAPCKOTO
TUIA, TEKYIIEro KOHTPOJs, IPOMEXYTOUYHOW aTTecTaluu, OOOpyIOBAaHHbBIE ayAUTOPHOU
MeOeIbio, T0CKOH (MeTOBOM, MAPKEPHON MIIM UHTEPAKTUBHOI ), KOMITBIOTEPOM UII HOYTOYKOM C
BO3MOXKHOCTBIO IOAKIIOUYECHHUA K ceTd «/HTepHET» M JOCTYIOM B  JJIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y, MynbTHMEIUIHBIM IPOEKTOPOM, SKPAHOM;

— KOMITBIOTEPHBIM KJacc ,
000pYyIOBaHHBINA ayJUTOPHON MeOesblo, TOCKOH (MEIOBOW, MapKEPHOM WM WHTEPAKTHUBHON),
KOMIIbIOTEpAMHU WJIM HOYTOyKaMH C BO3MOXKHOCTBIO MOJKIIOYEeHUs K cetu «MHTepHEeT» H
JOCTYTIOM K 3JIEKTPOHHOW MH(OpMAIIMOHHO-00pazoBatenbHoi cpene COI'Y, MynbTUMETUHHBIM
IIPOEKTOPOM, KPAHOM.
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https://biblioclub.ru/index.php?page=book&id=578571
http://www.elibrary.ru/
http://www.biblioclub.ru/
http://www.urait.ru/
about:blank
https://rusneb.ru/

Jluyensuonnoe npoepammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);

3. Cucrema MmoMcka TeKCTOBBIX 3aMMCTBOBaHUH « AHTHILIaruatT BY3y.

Ilepeuens I10 6 ceoboonom oocmyne:. Kaspersky Free; WinRar; Google Chrome; Yandex
Browser; Opera Browser; Acrobat Reader; MOODLE

[Tomerienne A CaMOCTOSATENLHOW pabOTHI CTYIEHTOB: 3all AJIEKTPOHHBIX PECypCcoB
Hayunoii 6ubmmorexu COI'Y (kopmyc 6, kabureT Ne 1.8), yKOMITUIEKTOBaH ClIeIHAIM3UPOBAHHON
Mebenpio (paboune MecTa CTyIEHTOB), HEOOXOIUMBIMH TEXHUYECKHUMH CPEACTBAMH OOyUYCHUS:
KOMITBIOTEPBI, TMPUHTEP, BO3MOXKHOCTh TOAKIIOUeHWss K cetu «MHTepHEeT», mocTym B
3IIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y.



