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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuumnmua  «OcCHOBBI ~ MaTeMaTHYecKod  o0paboTku  uH(popMamum»  BXOAUT B
MupoBo33peHUYECKHA MOAYJh YacTH, (POPMUPYyEeMON ydaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHUM
brmoka 1.  Jluctumummeel  (Momynu) — y4eOHOTO — IJJaHA ~ OCHOBHOHM  mpodeccHoHaTbHOM
00pa3oBaTeNbHONW MPOrpaMMbl  BBICIIETO O0pa3oBaHHMsi — MPOrpaMMbl OakajlaBpuata IO
HanpaBieHuto mnoarotoBku 44.03.05 Ilemarormdeckoe oOpazoBaHue (¢ ABYMs NpOGMIAMU
MOATOTOBKM), HampaBJeHHOCTh (mpodwmib) oOpaszoBarenbHONM  mporpammbl  «HauvanpHOE
oOpa3oBanue. JlomosHuUTENbHOE 00pa3oBaHue (M300pa3UTEIILHOE HCKYCCTBO / MY3BIKAIBHOE
HCKYCCTBO)», 04YHOU (POpMBI OOyUEHHS.

[Iporiecc OcBOEHMsI IUCIMIUIMHBI Oa3WpyeTcs Ha 3HAaHUSIX, YMEHHSIX W HaBbIKaX,
nprOoOpPETEHHBIX MPH M3YYEHHH Y4eOHBIX MPEIMETOB CpelHEeH IIKOJIbl (MareMaTHka; aiaredpa, B
TOM YHCJIE OCHOBBI TEOPHUU BEPOATHOCTEH W MATEMaTHYECKOW CTATUCTHKH, T'€OMETpHS; Hadala
MaTeMaTHYECKOT0 aHajIn3a).

Pe3ynbTaThl OCBOCHHS TUCIUILIMHBI SBISIOTCS OCHOBOH ISl M3ydeHUs! AUCIUTUINH «OCHOBBI
UCCIICIOBATEILCKONW  JICSITEIPHOCTH B HavyajJbHOM IIKOIe», «MeToAuKa MeAaroruuecKux
UCCIIC/IOBAaHWI B Ha4ajdbHOW IKOJIE», «MeToIuKa IMpernojaBaHusl MaTeMaTHKH B HAaYallbHBIX
KJIaccax»; MOTYT ObITb BOCTpEOOBaHBI MPH MPOXOXKACHUU MPAKTUK 00s3aTeNbHONM YacTu bioka 2.
[TpakTUKH: TPAKTUK TICUXOJIOTO-TIEIarOrTHYecKOro Moayiisi «Y4ueOHas (HaydHO-HUCCIIeI0BATEIIbCKAs
paboTa, moyryueHHe MEePBUYHBIX HABBHIKOB HAYYHO-HMCCIIEIOBATENBCKON paboThI) KypcoBas paboTa
Nely, «YueOHasi (Hay4HO-HCCIIEIOBATENIbCKAs PabOTa, MOJIyYeHHE MEPBUYHBIX HABBIKOB HAYYHO-
UCCIIEIOBATEIbCKOW PabOThI) KypcoBast padora Ne3» M MpakTHKH KOMMYHHUKATHBHOTO MOJYJIS
«Y4eOHasi (Hay4YHO-HCCIIE/IOBATEIIbCKAsE paboTa, TOIYYCHUE TMEPBUYHBIX HABBIKOB HAy4YHO-
MCCJIEI0BATENBCKOM paboThl) KypcoBas padota No2y; HEOOXOAUMBI JIJIsl YCIIEITHOTO MTPOXO0KICHUS
rOCyJapCTBEHHONH HTOroBod arrtectaiuu: biok 3. [ocymapcTBeHHass WUTOrOBas aTTeCcTallds —
«BpITIOTHEHNE ¥ 3al1UTa BBITYCKHON KBATH(DUKAMOHHOW PabOTHI».

1. Ilepeyensr nmIaHMpyeMBbIX  Ppe3yJbTaTOB  00y4eHuss (o0pa3oBaTebHBIX
pe3yJbTAaTOB) MO AUCHUILIHHE

Heabto ocBoeHus aucuuIuiuHbl «OCHOBBI MaTeMaTHYECKOW 00pabOTKH HH(OpMALUK»
SABJISIETCSl TIOATOTOBKAa OakamaBpa K paboTe yuumTerneM B 00IIeoOpa3oBaTeIbHON IIKOJE.
JucuunirHa npeaHa3HadeHa AaTh OyOyHIIMM YYHUTENSIM MpOo(ecCHOHATbHYIO (TEOPETUYECKYIO0 U
MPAKTUYECKYI0) MOJArOTOBKY, CBSI3aHHYI0O C  (OpPMUPOBAHHMEM ONbITa  cHenupuyecKon
MaTEMaTUYECKON JIeATENbHOCTH, HAINPaBICHHOM Ha pEIIEHUE HAy4YHO-MCCIENAO0BAaTENbCKUX U
AKCIIEPUMEHTANIbHBIX 337124 B MpodecCuoHaNbHOU chepe.

3agauell OCBOEHMsS IUCHMIUIMHBI SIBJIS€TCS 3HAKOMCTBO C THUIMYHBIMH METOJAaMH U
IpUeMaMd  CTPYKTYpPUpPOBaHMsI M  CTATUCTHMUECKOHM  OOpaOOTKM  JaHHBIX, 3JEMEHTaMU
MaTEMAaTHYECKOTO MOJEIMPOBAHUS SBIECHUM U MPOLIECCOB; Pa3BUTHE MPENCTABICHUN O CYIIHOCTU
MaTeMaTUYeCKOr0 METOAa MO3HAHHUS JIEHCTBUTENBHOCTH U BO3MOXHOCTSIX €ro MPUMEHEHUS B
€CTeCTBEHHBIX M TyMaHUTApHBIX HAyKax, B IICHXOJOrO-NEeNarornyeckux HCCIeJOBAHUAX, B
OpraHM3al[MOHHO-YIIPaBIEHYECKOW cdepe U APYyrux o0JacTAX NeATENbHOCTH; (OpMHpOBaHHUE Y
CTYACHTOB HAY4YHOTO CTHJIA MBIIIJICHHUs, Oa30BbIX HAaBBIKOB AHAIUTHYECKOW JEATENbHOCTH,
JIOTUYECKMX W KOMOMHATOPHBIX CHOCOOHOCTEH; (OpMUPOBAHHE U pa3BUTHE KOMIETEHIIMH
OyAyliero yd4uTends, CBA3aHHBIX C MPUMEHEHHEM MaTeMaTHYeCKHMX METOJ0B 00paboTKu
uH(popMaluu B Ipo(heCCHOHATFHON, B TOM YHCIIE UCCIIEIOBATEILCKOM 1eATEIbHOCTH.

B pesynprate oOCBOEHHS Mporpammbl OakanaBpuaTra OOYYalOIIMKCS JOJDKEH OBIAZIETh
CIEIYIOIUMU pe3yibTaTaMu oOydeHus no AucuurmHe «OCHOBBI MaTeMaThyeckoil oOpaboTKu
uHpopManum» (B TabIHUIE MPEACTABIEHO COOTHECEHHE 00Pa30BaTEeNbHBIX PE3YJbTATOB O0YUYEHUs
0 UCIMIUINHE C MHMKATOPAMU TOCTIKCHUS KOMIICTEHIIHN):

Komnerenmus n OO6pazoBarenbHble pe3yabTaThl AUCHUTIIMHBI
WH/IUKATOPHI €€ (aTans! GOPMHUPOBAHUS AUCIUTIIUHBI)
JOCTHIXXCHUSA B
3HaeT yMeeT BIIaficeT
JMCLUTUIMHE
YK-1. Crnocoben OP-1. 3naer o OP-2. Ymeer onpenensrsb




OCYIIECTBIISAITh  MOMCK,
KPUTUYECKUM aHaIU3 U
cuHTe3 HWHGOpPMAIUH,
IPUMEHSATh CUCTEMHBIN
MOJIXOJ JJIsl PpeHICHUS
IIOCTaBJIEHHBIX 3a/1a4.

VK-1.2.  Ilpumenser
jgorudeckre ¢GopMbl U
POLEAYPHl, CIOCOOCH
K  pedimekcuu 1o
MOBOJTy COOCTBEHHOU H
Yy>KOW MBICIUTEIIBHOMN
NeSITETbHOCTH.

VK-1.7.  Omnpenensier
NPaKTUICCKHE
IIOCJIICACTBU S
PEI0KEHHOTO
pEIICHUS 3a/1a4H.

BO3MOXKHOCTH
MpUMEHEHHs 0a30BbIX
MaTeMaTHYECKUX
KOHCTPYKLUU JUIst
dbopmanuzanuu u
MPECTABICHUS
uHpopmaruu

OP-3. 3naer o

BO3MOYKHOCTH

PUMCHCHHUS
MaTeMaTHYECKUX

CTPYKTYp AJIsI OTICAHUS
nH(popManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-5. 3naer o
BO3MOXKHOCTH
MIPUMCHCHHUS
MaTeMaTHYECKHUX
CTPYKTYp AJIst
HCCIIETOBaHUS
uH(popManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-7. 3naer o

BO3MOYKHOCTH

MMPUMCHCHUA

MaTeMaTHYeCKUX MOojeen
TUTSL UCCIIEIOBAHHS
JeTepPMUHUPOBAHHBIX
IIPOLIECCOB (SIBJICHUIT) Ha
(opManbHOM SI3bIKE
MaTEMAaTUKU

OP-9. 3naer o

BO3MOYKHOCTH

MMPUMCHCHUA

MaTeMaTHYeCKUX Mojieen
TUTST UCCIIETIOBAHHUS
CTOXAaCTHUYECKUX
MIPOLIECCOB (SIBJICHUIT) Ha
(opManbHOM SI3bIKE
MaTEMAaTUKN

U UCTOJIb30BaTh
BO3MOYXHOCTHU
MpUMEHEHUsI 0a30BBIX
MaTeMaTHIeCKHX
KOHCTPYKIUH TS
dbopManmu3anum u
pEeICTaBICHUS
uHpopMauu

OP-4. Ymeer onpenensrsb
Y HCIOJIb30BaTh
BO3MOKHOCTH
PUMEHEHHS
MaTeMaTHYECKUX
CTPYKTYP VISl OMCAHUS
uHpOpMaLUU Ha
(bopManbHOM SI3BIKE
MaTeMaTHKH

OP-6. Ymeer onpenensrsb
U HCII0JIb30BaTh
BO3MO>KHOCTH
IpUMEHEHHUs
MaTeMaTUYECKUX
CTPYKTYp IJIs
UCCIIEI0BaHMUS
nH(popMaluu Ha
(opMabHOM SI3bIKE
MaTeMaTHKH

OP-8. Ymeer onpenensrsb
U UCTIOTb30BaTh
BO3MOYXHOCTH
MPUMEHEHUS
MaTEMaTHYCCKUX
MOJENEN IS
WCCIICTOBaHUS
JETePMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUI) Ha
(hopMaIbHOM sI3BIKE
MaTeMaTuKn

OP-10. Ymeer
ONpEeNENATh U
HCIIOJTh30BaTh
BO3MOKHOCTHU
IPUMCHCHUSA
MaTeMaTUYECKUX
MOJIEJIEN JUIS
ucciaea0BaHus
CTOXACTUYCCKUX
MPOLIECCOB (SIBJICHUIA) Ha
(hopMaTbHOM SI3BIKE
MaTEeMaTHKHU




2. O0beM IMCHUIUIMHBI B 3a4€THBIX €IMHUIAX € YKa3aHHEM KOJIUYeCTBa aKaJleMHUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroImXxcs ¢ npemnogasaresieM (1o BUIaM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCcs
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3. ConepxaHue JMCUMILIMHBI, CTPYKTYPHMPOBaHHOEe MO0 TeMaM (pa3iaejaM) C YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YACOB U BHI0B Y4eOHBbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omee0eHHO020 HA HUX KOJUYECHEA AKADEMUYECKUX YACOG U
61008 YUeOHbIX 3aHAMUIL

KonnuecTBo yacoB 1o popmam opranusanuu
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3 cemectp
MaremaTnueckie KOHCTPYKIIUU U
1. 6 6 - 12
MOJIETIH
MaremaTtnueckast 06paboTka
2. 6 14 - 28
uH(popMalun
Hroro 12 20 — 40

3.2.Kpamkoe onucanue cooepcanus mem (pa3oenos) OucyuniuHnsl

Pa3znen 1. MaremaTnyeckue KOHCTPYKIMH M MOJIeJTH

MaremaTnaeckne CTpYKTYPEI

[Ipouenypa cuera u mpoleaypa H3MEpPEeHUs Kak MpPOCTEMIINE Clydyah MOCTPOEHUs
MaTeMaTH4ecKol Mojenu o0bekTa. HaTypanbHble 4uCa; IMENble YWCiia; palMoOHAIbHBIC YHCIIA;
JEHCTBUTENbHBIC YHCIa KaK OECKOHEUHBIEC IeCATUYHBIC TPOOH. AHATUTUYECKOE H T€OMETPUUYECKOE
npeAcTaBieHue JaHHbIX. OnucaHne O0O0OBEKTa TOYKOM Ha YHCIOBOM MPSIMOW, HECKOIbKUMH
YUCJIIOBBIMU MapaMeTpaMu (TOYKOM B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpPOM). MaTpuibl u
BekTophl. Cucrembl koopauHaT. COBOKYITHOCTH OOBEKTOB (MHOXECTBA), CITOCOOBI WX 3aJaHHS U
BU/IbI; IyCTOE U YHUBEPCAIbHOE MHOKECTBO. Onepaluu HaJl MHOXECTBaMU. bBuHapHbIe OTHOIIEHUS
Ha MHOXECTBaX W WX CBOHCTBAa (pe(IeKCUBHOCTh, CHMMETPUYHOCTh, TPAH3UTHBHOCTD,
AHTUCUMMETPUYHOCTh). OTHOIIEHHE BKIIIOUYEHHUS, OTHOIIEHHE SKBUBAJECHTHOCTH, OTHOIIECHHE
nopsaka. OToOpakeHUsI MHOKECTB M UX BUAbI, (QyHKIuU. Mepa MHOXecTBa Kak (yHKUHSA,
u3MepeHrue MHoxecTB. [IoHSATHE O pa3MEepHOCTH MaTeMaTHYeCKOro OOBeKTa W MPOCTPAHCTBA
00bekTOoB. MeTpuka Kak (yHKIHS, PacCTOSHHE MEXAy oObekTamu. [loHsATHE O MeTpuuYecKHux
MPOCTPAHCTBAX




JleTepMUHUpPOBaHHbIE MaTeMaTHUYECKHE MOJIETU

Onucanue oObekTa (mporecca) ¢ MOMOINBIO YHCIOBOHM mocnenoBateabHOCTH. [Ipumep
JUCKPETHOM MoJenu (Hampumep, 3ajada O pPa3MHOXKEHUM KpPOJIMKOB, MPUBOAAIIAS K
nocienoBareabHocTH @ubonayun). CrocoObl 3aaHusl YUCIOBOM MocieoBaTeabHOCTH. CBOMCTBA
MPOLIECCOB U CBOMCTBA YHCIOBBIX IOCJIEI0BATEIBHOCTEH (MOHOTOHHOCTb, OTPAaHHUYEHHOCTb,
MUKIUYHOCTH).  Omnmcanue o0bekTa (Tporecca) ¢ MOMONIbIO uuciaoBod QyHkmuu. [Ipumep
HENpPEephIBHONW MOZeNU (Hampumep, 3ajJadya O IUIOMIaau KpyroBoro cekropa). CrocoObl 3anaHust
yrciaoBoi (yHkiuu. CBOHCTBA MPOIECCOB M CBOIMCTBa YHCIOBBIX (DYHKIMH (MOHOTOHHOCTb,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  NepUOAMYHOCTb). IloHstTue o0  OecKOHEYHO
OO0JIBIITINX/OECKOHEYHO MaJIbIX (PYHKITUSAX, O CPAaBHEHHMH CKOPOCTH pocta (pyHkiuil. JIuHeHbIe U
HEeJMHEWHbIe (DYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOJeNn). ANMpoKCHMAIus AUCKPETHOTO Habopa
JaHHBIX HemnpepbiBHOW ¢QyHkiueill. [Ipumep onTUMHM3aIMOHHOW MojenH (HampUMep, METOJ
HAaUMEHBIINX KBAJIPAaTOB M €ro MPUMEHEHHE K 33a7ade 00 ammpoKCUMAIUH JIMHEHHOW (QyHKIHEH).
Wness mareMaTuyeckoro MOJEIMPOBAHUS W €ro Ueinu (JeCKPUNTHBHBIC, ONTHMHU3AIMOHHBIE,
yIIpaBJIEHYECKUE MOEIH). DTarbl IOCTPOSHUS U MCCIEIOBAHNS MaTeMaTHYECKOW Moenu (BIOOp
MEPEMEHHBIX U MX 0003HAYEeHMI, ONMHMCAaHWE MEPEMEHHBIX, (OPMYIUPOBAaHUE 3aJaud Ha S3bIKE
MaTeMaTUKH, pEIICHNE 3aJa4ul, HHTEPIIPETALIUS PE3YIbTATOB).

CroxacTH4yecKHe MaTeEMaTHYECKHUE MOJCJIN

JleTepMHUHUpPOBaHHBIE M CIy4aiiHble mpouecchl. HeompenenéHHOCT, B MaTeMaTHUECKHX
MOJCIIAX. Onucanue MacCOBBIX CJIy‘-IB.fIHBIX SIBJICHUI METOdaMH  TCOPHHU Bep0ﬂTHO0TeI71.
JlocToBepHbIe, HEBO3MOXKHBIE, CITydaliHbIe COOBITHS. BeposaTHOCTD Ciry4aiiHOrO COOBITHS Kak Mepa
BO3MOXHOCTH €ro HACTYILJICHUA. I[I/ICKpCTHBIe N KOHTHUHYAJIBHBIC MPOCTPAHCTBA 3JICMCHTAPHBIX
coObITHH. MaremaTrndeckasi MOJIENb CIy4aHBIX COOBITHI ¢ KOHEYHBIM / OECKOHEYHBIM YHCIIOM
PaBHOBO3MOXKHBIX HCXO/OB (KOMOMHATOpHOE / T€OMETPHUYECKOE OIpEACTICHUE BEPOSITHOCTH).
OreHka BEPOATHOCTH COOBITHS IO €r0 YacTOTE B IKCIEPUMEHTE (CTAaTHMCTUYECKOE ONpejeeHHe
BEpPOATHOCTH). MonenupoBaHue JUCKPETHbIX ciay4yailHbIX BenuuuH. [loHsTHE O 3akoHe
pacnpesieNieHusl BEPOSTHOCTEH M YMCIIOBBIX XapaKTEPUCTUKAX AMCKPETHOM CIy4ailHON BEIHMYHMHBL
MO[[GJIHpOBaHI/IC HCIIPCPBIBHBIX CJIy‘-IafIHBIX BennunH. IloHSATHE O INIOTHOCTH pacripeacicHus
BEPOSITHOCTEH M YHCIIOBBIX XapaKTEPUCTHUKAX HENPEpPhIBHOM cilydailHOW BenuuuHbl. I[Ipumepbl
pacrpeneneHnii HenpephIBHBIX CIIyYaiHBIX BEJIWYHH (paBHOMEPHOE pachperesieHHe, HOpMalbHOe
pacripefielieHle, pachpelelieHne «Xu-KBajapar», pacrnpenesneHue CTbloleHTa, pacnpeaeieHue
Ouiepa).

Pa3nes 2. MaremaTnueckas 00padorka uHgopmanuu

Br100pOYHBIi METO M CTATHCTHYECKOE OIIEHUBAHUE

3amaun MaTeMaTUYEeCKON CTaTUCTHKH, CBSI3b U pa3iuyue ¢ Teopued BeposiTHocTei. OOume
cBeZleHHsI O BbIOOpOoYHOM MeTozae. CTaTUCTHUECKHE JaHHbIe: TE€HepallbHas COBOKYIHOCTb H
BbIOOpKA, 3aBUCUMBIE U HE3aBUCHMBbIE BBIOOPKH; MEpBUYHAA 00pabOTKa JaHHBIX (paH)XKUPOBAHHE,
IrPYNIUPOBKA, MOCTPOEHUE BAPUAIIMOHHOTO psiaa). JuckpeTHble U MHTEpBaJIbHbIE BapHallMOHHBIE
psAAbl, NEPEXo] OT HHTEPBAIBHOIO psAa K OUCKPeTHOMY. I'eoMmerpuueckoe IpelcTaBiIcHHE
CTaTUCTUYECKUX JAHHBIX: IIOJWIOH, THUCTOIPaMMa, JICIIECTKOBBIE M KPYTOBBIE JUArPaMMBI;
BO3MOXKHOCTH TpuMeHeHus Excel nmnst Busyanmmsanmm paHHbIX. [lepBUYHBIE OmNHCcaTeIbHBIC
CTaTHCTUKH: Mepbl MOJOXKEHUS (Mephbl LIEHTPAIbHON TEHIEHUMU W KBAaHTUJIU DPACIpeaeseHUs) U
Mepbl U3MEHYMBOCTH. YCpeIHEHHE NaHHBIX (CpelHss BBIOOPOYHAsA, MOJa M MeAHaHa BBIOOPKH).
KBantunu pacnpenenenus (IpoleHTUIN, KBapTHin). Mepbl pazdbpoca AaHHBIX (pa3Max BBIOOPKH,
JMCTIEPCHSI ¥ CPeHee KBapaTHYHOE OTKIOHEHHE, aCHMMETPHsI, 3Kclecc). Vies craTucTHIecKoro
OlleHUBaHUs. TOYHOCTh W HAJEKHOCTh OLEHKH. TOYEUHbIE U MHTEPBAJIBHBIE OLIEHKH MTapaMeETPOB
pactipenesieHusi. BoibopouHass cpedHsss W BbIOOpOYHAs JUCIEPCHS KaK TOUYEUHBIE OIICHKU
T€HEepaJbHOW CpedHEW W TEeHEepAIbHOW nucnepcuu. JloBepuTelbHbIE WHTEpPBAIbl ISl OLIEHKU
MaTEMaTUYECKOTO  OKHUJAHUS W CPEOHEro  KBaJApaTMYHOIO  OTKJIOHEHMS  HOPMAaJIbHOTO
pacnpeneneHus.




IIpoBepKa CTaTUCTUYECKUX TUIIOTE3

M3MepeHus U MIKalbl B HAYYHBIX MCCIEAOBAHUAX (HOMUHATUBHAs, paHIOBasi, UHTEPBaJIbHAS,
abcomoTHas mKana). ['Mmore3sl HayuyHble M CTaTUCTHUYeckHe. Mnes mpoBepku craTHCTHYECKOH
TUTIOTE3bl. YPOBEHb CTATUCTHYECKOM 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUN U YUCIIO CTEIECHEH
cBoOobl. IIpoBepka runore3 ¢ MOMOLIbIO CTATUCTUYECKUX KpuTepueB. CTaTUCTUUECKOE PEeIIeHUe
U BEPOSTHOCTH OMMOKU. HampaBneHHble W HeHampaBieHHbIC anbTepHATUBBL. CopeprkaTesbHas
MHTEPIIPETALUs CTATUCTUYECKOro pemeHus. [lonaTue o nmapamMeTpu4eckux U HenapaMeTpUYECKUX
kputepusx. IIpumepsl mapaMeTpudecKux KpUTEPUEB DPa3jiudMil: CPaBHEHHUE CPEIHUX 3HA4YCHUU
JByX TEHEPAJIbHBIX COBOKYIHOCTEH IIPM HM3BECTHBIX M HEU3BECTHBIX, HO PAaBHBIX JIHUCIEPCHSIX
(HezaBucuMBble BbIOOpKH). Ilpumep HenmapamMeTpuueckoro KpuUTEpHs COIJIacus paclpelesIeHui
(«xu-kBanpat» kputepuii [Tupcona).

Koppensauus u perpeccus BEIUYUH

Bunapl cBsazeir mexnay BenuuuHamd. [loHsTHE O (QYHKIHMOHAIBHOM, CTATUCTUYECKON U
KOPPEJIALIMOHHOM 3aBUCUMOCTH. 3aJaud KOPPEISIMOHHOrO aHanuza. KoppensiuuoHHas CBS3b
MEXy BEIMYMHAMH U €€ TToKa3aTeNn (CHuiia, HampaBiieHne, HaI¢)KHOCTh); BHJIBI CBSI3U (JIMHEWHAs /
HEJIMHEWHAs, TIOJIOKUTENNbHAS / oTpunatenbHas). KodpuiueHT Koppensinuu Kak ToKa3aTellb
TECHOTHI M HAINpaBIICHUsI CBs3H, ero cBoiicTBa. Koadduiment panrosoit koppemsiuuu Crnupmena /
Kennamna, xkoaddumnuent koppensiuu [lupcona. 3amauu perpecCHOHHOrO aHaau3a. Y CIIOBHBIC
cpenHue M BhIOOpOUHOE ypaBHeHHE perpeccuu. IlocTpoeHune mpsMoi JTMHUM MApPHON perpeccuu
METOJIOM HauMEHBIINX KBaApaTOB. [IOHITHE O HEMMHEWHOW PErPECCUN.

4. TlepeyeHb Yy4eOHO-METOJUYECKOT0 oOecrevyeHHUs] [JIsI CAMOCTOSITEIbHOW  PadoThI
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTtosaTenbHas paboTa CTYACHTOB sIBIseTCS 0coOoi ¢GopMoil opraHuzanuu y4eOHOTO
npoliecca, MpeaCTapystoNas co0ol MIaHUPYEMYO, I03HAaBaTEIbHO, OPraHU3alMOHHO U METOINYECKH
HaIpaB/IEMYIO JIEATEIbHOCTh CTYJEHTOB, OpPUEHTUPOBAHHYIO HA JOCTHUKEHUE KOHKPETHOTO
pe3yibTara, OCYIIECTBISIEMYIO Oe3 MpsiMoii momomw mpenogaBatens. CamocrosiTenbHas padoTa
CTYZICHTOB SIBJISIETCS COCTAaBHOM YacThio y4eOHON paboThl M HUMEET LEeJbI0 3aKpeIuieHHe |
yriayOieHue MOJyYeHHbIX 3HAHWW M HABBIKOB, MOMCK U NMPHOOpETEHHE HOBBIX 3HAHWM, a Takke
BBHIMIOJTHEHHE YYeOHBIX 3aJaHHif, MOATOTOBKY K TMPEACTOALIMM 3aHATHSAM H dSk3ameHy. OnHa
IpelycCMaTpUBaeT, Kak MpaBHIIO, pa3paboTKy pedepaToB, HANMCaHHE JOKJIAIO0B, BBIIOJIHEHUE
TBOPUYECKUX, HHIMBUIYaTbHBIX 33JaHUIl B COOTBETCTBUH C Y4eOHOU mporpamMmoi (TeMaTudecKuM
IUTAHOM M3Y4YeHMs] JUCHMIUIMHBI). TeMa 1 Takoro BBICTYIJICHUS MOXET OBITh MpeioXKeHa
mpenojaBaTeneM WiM W30paHa caMHUM CTYJE€HTOM, HO MaTepuall BBICTYIUICHHS HE OJDKEH
nyOiaupoBaTh JIEKUMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIyKUT JOMOJIHUTEIbHOU
uHpopManment ans paboThl Ha MpPaKTHUECKUX 3aHATUSAX. OCHOBHAs IIeNib JAHHOTO BHJA PabOTHI
COCTOHUT B O0YYEHHH CTYJEHTOB METOJaM CaMOCTOSITENIbHON paboThl ¢ yueOHbIM MaTepuanoM. Jlis
MOMHOTHl YCBOGHMSI TeM, BBIHECEHHBIX B TpaKTHUECKHe 3aHATUsA, Tpedyercs paborta ¢
nepporcroyHrkamMu. Kypc mnpeaycmaTpuBaeT  caMOCTOSATENbHYIO pabOTy  CTYIEHTOB  CO
crenuanbHoOM smTepatypoil. CreayeT OTMETHUTh, 4YTO CaMOCTOsTeNbHas padoTa CTYIEHTOB
pe3yJibTaTUBHA JIMIIb TOTJa, KOTJAa OHA BBIMOJHAETCS CHUCTEMAaTHYeCKH, IUIAHOMEPHO H
LIEJIEHAIIPaBJIEHHO.

3amaHus ISl CaMOCTOATEILHON pabOoTHI MPEAYCMaTPUBAIOT UCIOJIH30BAHNE HEOOXOIUMBIX
TEPMHHOB W TMOHATHI Mo npobiemaruke Kypca. OHM HalleIMBAIOT HA MPAKTHYECKYI paboTy Mo
MPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOoUucK Oubiamorpaduueckoro marepuana U 3JIEKTPOHHBIX
HMCTOYHUKOB WH(GOPMAIIUU, WLTIOCTPATUBHBIX MATEPUANIOB. 3a/laHUs 10 CAMOCTOSITENILHON paboTe
JAIOTCSI TI0 TeMaM, KOTOpbIe TPEOYIOT JOTOTHUTEIHHON MPOPaOOTKHU.

OO0umii o0beM caMOCTOSTENbHONH paboThl CTYJEHTOB IO JAMCLUMIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pabOTY CTYJEHTOB B TEUEHHUE CEMECTPA.

AynmuTopHas —caMocTosiTeNbHass pabora ocymiecTBisercss B (opMe  BBIIOJIHEHUS
MUCHbMEHHBIX MPOBEPOUYHBIX pabOT MO JUCHUIUIMHE. AYAWTOpHAas CcaMOCTOsTeNnbHas paboTa
oOecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB IO pa3eiaM JUCLIUTUIMHBL.



BHeaynurtopHas camocTosiTenbHas paboTa ocyecTBisiercs B popMe MOATOTOBKU K YCTHBIM

BBICTYIUICHUSIM (KOMMEHTUPOBAHUE PEUICHUs 3a7a4 JTOMAIIHUX 3aJaHUl, UTOTOBOW KOHTPOIHHOU
paboThI, TBOPYECKOTO 3aJaHMS; JOKIAIbI MO TeMaM WHIWBUIYAJIbHBIX W TPYIIOBBIX MPOEKTOB,

pedeparos).

&

10.

Ilpumepnoe cooepircanue umoz060ii KOHMPOIAbHOU PAdGOmMbl

3anmanel MHOXKeCTBa A, B, C (KOHEUHBbIC TUOO CUETHBIE/ YHCIOBBIC MPOMEKYTKH, 00JIaCTH Ha
IUIOCKOCTH WJIM B IPOCTpaHCTBe). HalTH KOJMYECTBO 3JIEMEHTOB/MEPY YKa3aHHOTO MHOYKECTBA
(mammpumep, A N (B\()).

Bo MHOXecTBe ... 3alaHO OTHOLIEHHUE ... MEXIY 3JEMEHTaMH. DTO OTHOLICHHE SIBJIACTCS:
a) QYHKIIMOHAJIILHBIM COOTBETCTBHEM; O) OTHOIIEHHWEM HKBUBAJICHTHOCTH, B) OTHOLICHHEM
Mopsiika; T) OMEKIMel; 1) CHMMETPUYHBIM OTHOIIEHUEM; €) pe(JIEKCUBHBIM OTHOIIICHHUEM;
) TPAaH3UTUBHBIM OTHOLIEHUEM; 3) aHTUCUMMETPUYHBIM OTHOIICHUEM.

3ajaHHas 4HUCIIOBas IIOCJIENOBATENILHOCTh SABISETCA: a) Bo3pacTarolleid; 0) yObIBaromei;
B) OTPAaHMYCHHOH; T') HUKINYECKON; [1) apu(METHUECKON Mporpeccueil; €) reoMeTpruuecKoil
Mporpeccueii; k) OECKOHEYHO  MaJiol; 3) OCCKOHEYHO  OOJIBIION; W) CTallMOHAPHOW,
K) CXOZSIIENCS.

Y CTaHOBUTH COOTBETCTBUE MEXK/y YMCIOBBIMU (DYHKIMSIMU U UX TpaduKaMu.

@®yHkuMs 3anaHa rpadpukoM. HalTu KONIMYECTBO LENbIX 3HAUEHUN aprymMeHTa, B KOTOPBIX
IpOU3BOIHAS (PYHKIIUH MTOJIOKUTEIbHA.

BepositTHOCT  yKa3aHHOTO CcOOBITHSL paBHA ... (MCHOJB3YyEeTCSI KOMOMHATOpPHBIN 1100
reOMETPUYECKUH MOAXO0/ K BBIYMCICHUIO BEPOSTHOCTH).

JuckpeTHas ciuydvaiiHasi BeJIMYMHA 33/1aHa 3aKOHOM pacIipe/ieieHus / HenpepbIBHAs CllydaiiHas
BEJIMYMHA 3aJlaHa IJIOTHOCTBIO pacipeneneHus (rpagpudecku). HaliTu BeposSsTHOCTH TOTO, UTO
JTaHHasl BEJINYMHA IPUHUMAET 3HaUEHUE, IPUHAJISKAIEE YKa3aHHOMY IPOMEXKYTKY.

Xox mporecca ... ONMCHIBAETCS 3aJaHHOM SIBHO HWJIM PEKYPPEHTHO I0CIEI0BATEIbHOCTHIO
3HAQUEHUN BEJIUYMHBI ... B COOTBETCTBYIOLME MOMEHTHI BpeMEHHU JHOO0 3aJaHHOW SIBHO
¢ynkuueil BpemeHnu. HaliTu 3HaueHue S5TOM BEIMUYMHBI B 3a/JlaHHBIE MOMEHT BpPEMEHH;
HauOoJIbIlIee BO3MOKHOE 3HAUEHHE ATOM BEIMUYMHBI, HAUMEHbIIIEE BO3MOXKHOE 3HAUEHHUE ATON
BEJIMYMHBI; MpPEJeIbHOE 3HAYEHHE S5TOW BEIMYMHBI B OTJAJIEHHOM OYAYIIEM, €CIH OHO
cymecTtByeT. OxapakTepu3oBaTh MOBEJCHHE BEITUYMHBI B TEPMUHAX BO3pacTaHUs/yObIBaHUS,
OTPaHUYEHHOCTH, IEPUOANIHOCTH/IIMKIUYHOCTH H T.II.

BenuuuHza ... 3amaHa pe3ynbTataMu HECKOJbKUX M3MepeHHil. [IpencTaBuTh n1aHHYIO0 BBIOOPKY
3HAQYECHUI CIIy4ailHOM BEIMYMHBI B BHUJE BapualnuoHHOro psaa. lloctpouts mnoswmros,
THCTOTPaMMy, HaWTH MOAY, MeAMaHy BbIOOPKH, CpEIHIOI BBHIOOPOUHYIO U Cpe/iHee
KBaJIpaTUYHOE OTKJIOHEHHWE, OLIEHUTh MAaTEMaTH4YEeCKOE OXHJAAHWE CIy4YallHOW BEIMYUHBI.
[IpaBnononoOHa nM rumore3a (Cyds MO TOJMIOHY, THUCTOTpamMMe), 4YTO TeHepajbHas
COBOKYITHOCTh  paclpefieieHa  paBHOMEpPHO?  HOpPMaJIbHO?  MPOBEPUTH  Haubosee
IPaBJOI0100HYI0 THIIOTE3Y NPH 33JaHHOM YPOBHE HaJIe)KHOCTH.

B xone skcrieprMeHTa B OCHOBHOM M KOHTPOJIBHOHM TPYIIIIE MOJYyYEHBl 3a/aHHbIE 3HAUYEHUS
n3Mepsiemoro napamerpa. [IpoBepuTh runoresy O CTaTHCTUYECKOW 3HAYMMOCTH DPa3IMuUi
MEXly TpyIIamMu.

Hpumepuoe coOep.m'aHue Uumao2c06020 meopuecKozo 3a0anusn

[Tpongymars Habop mapaMeTpoB, KOTOPBIMH MOXKHO 3aJlaTh yKa3aHHBIH 0O0BEKT. BblaenuTs
MHOXECTBA BO3MOXKHBIX 3HAYEHUN JTUX IIApaMETPOB, OIEpPALMU, OINPEIAECICHHBIE Ha JTHUX
MHOKECTBAaX U CYUIECTBEHHbIE aJsi 3afaHusi oObekTa. Omucarh CyHIECTBEHHBbIE CBOWMCTBa
00BEKTa C MOMOIIbI0 OTHOIIEHUH (ITOCTPOUTH MaTeMaTHUECKyI0 Mojenb). [locTaBute 3amauy,
OTHOCSIIIYIOCA K OOBEKTY, IMPOM3BECTH COOTBETCTBYIOUIME MpPeoOpa3oBaHUsl MOJENH, IO
BO3MOKHOCTH OTBETUTH Ha BOIPOC 3aa4H.

[Ipuaymars BenuMYMHY, 3aJaHHYK) pe3yJbTaTaMHU HECKOJIBKHX W3MEPEHUN B YKa3aHHbIE
MOMeHTHI BpeMeHH. CHopMynupoBaTh 3a/1auy, CBSI3aHHYIO C IPOBEPKON TUITOTE3BI O XapaKTepe



pacupeneneHus BEIUYMHBI C TeyeHueM BpeMeHHU. [Io BO3MOXXHOCTH OTBETHUTh HAa BOIPOC
3anaun. [IpemnokuTh BapuaHThl, KOT/1a MPaBIONoJ00Ha OyIeT TUIOTe3a O TOM, YTO BEIHYMHA
MU3MEHSETCS C TEYEHHEM BPEMEHH IO JIMHEWMHOMY 3aKOHY? IO KBaJpaTUYHOMY 3aKOHY? IO
OKCMIOHECHIIMATFHOMY 3aKOHy? 1o Jorapudmuueckomy 3akoHy? IIpemiokute HHON THIT
(GyHKIIMOHAIBHOW 3aBUCHMOCTH, OMMCHIBAIOUICH M3MEHEeHHE BearuruHbl. CKOJIBKO MapaMeTpoB
B BBIOPaHHOM 3aKO0HE? MOKHO JIM KaK-IMOO OLIEHUTh BEPOSITHBIC 3HAUCHUS ITUX MAapaMeTpOB,
UCXO/1A U3 TAHHBIX?

Ilpumepnulii nepeuens mem pegpepamos
CpaBHeHHE pa3TUYHBIX KPUTEPUEB MPOBEPKU CTATUCTUUYECKUX TUIIOTE3.
ITocTaHoBKa 3a/1a4u TMCHIEPCHOHHOIO aHAIN3a U OCHOBHBIE ITOAXO0/bI K €€ PELICHHUIO.
[TocranoBka 3a1aun PaKTOPHOTO aHAIN3a U OCHOBHBIE MOXO/IbI K €€ PELICHHIO.
[TocTaHoBKa 3a/1a4M KJIACTEPHOI'O aHAJIM3a U OCHOBHBIE IOAXO0/bI K €€ PELICHHUIO.
[IpyMeHeHre KOMIBIOTEPHBIX CPEA ISl CTATUCTHYECKOI 00pabOTKH TaHHBIX.

s E

Ilpumepnutit nepeuenv mem UHOUBUOYATbHBIX / ZDYNNOBBIX NPOEKM 06
MaremaTrnueckasi MOJIETb CPAaBHEHHUS CPEITHUX 3HAYEHUM IByX COBOKYITHOCTEM.
Matematuueckas MOJeIb UCKIIOYEHUS IPYObIX OMMOOK HAOIIOICHHIA.

Maremaruueckasi MOJIeTIb CPAaBHEHHUS JI0JICH NMPU3HAKA B IBYX COBOKYITHOCTSIX.
Maremaruueckast MOJIETIb CPAaBHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEM.

Maremaruueckass MoOJ€Nb OIEHKH YHCJIOBBIX 3HAYEHUU TIMapaMeTpoB paclpeeracHus
(MaTeMaTU4ecKoro 0KMJIaHUs PACIIPEICTICHHS).

Maremaruueckass MOJENIb OIEHKH YHCIOBBIX 3HAYCHUW IMapaMEeTPOB pacCIpeeICHUs
(mrcniepcuu pacmpeneneHus).

Maremaruueckasi MOJIeb UCCIICAOBAHUS 3aKOHA pacIpe/IesICHUs MpU3HAaKa.
Matematuueckas MoJieib OLIEHKH OJHOPOJHOCTH JIBYX BBIOOPOK.

Maremaruueckasi MOJIEb OIICHKHA KOPPEJIAIIMOHHOMN CBA3U MEXITY BETUUHMHAMMU.

10. Maremaruyeckasi MOJIENb MIOCTPOSHUS MPSAMOM JIMHUU PETPECCUU BEITHYNH.
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Jna camocmoamenvhoii n0020mMo6KU K 3aHAMUAM O OUCUUNIUHE DEKOMEHOYem s
UCROJIb308aMb YUEOHO-MEMOOUUECKUE MAMEPUATIBL:

1. Bumamosa E.B. OcHoBbl MatemaTtuueckoir o0paboTku MHOpMAIUU: yIeOHO-METOINYECKHE
pekomeHnanuu  Juisi  OakanmaBpoB — HampaBieHuss — noarotoBku  «llemarormyeckoe
oOpazoBanuey. / Bnagosa E.B., MakeeBa O.B., Cubupesa A.P., ®omuanosa E.B., [{pranos
A.B. — Vipsuosck: ®I'6OY BO «Ynl'TlY um. M.H. YaesaoBay, 2017. — 43 c.

2. CrprokoBa ['.A. Meroapl MaTeMaTHYECKOW CTATHCTUKH B TICUXOJIOTO-TIEAArOTHISCKUX
uccienoBaHusaX: YueoHo-meToaudeckoe nocodue / I'.A. CtprokoBa. — YnbsHoBck: @PI'BOY
BO «Yal'TlV um. 1.H. Yaesaaosay, 2017. — 91 c.

3. DIeMeHThl TEOpUU BEPOSATHOCTEH, MATEeMaTUYECKOW CTAaTHUCTUKU M aHaiu3a CHCTEM
MaccoBoro oOcmyxuBaHus. Yacte 1. BBenenue B Teopuio BeposiTHocTed. Kpatkuit
HUCTOPUYECKHI AKCKypc: ydeOHOe mMocoOue i TOArOTOBKM OakaJBpPOB M MarucTpoB
HeMaTemaTuyeckux HampaiaeHuit / coct. H.A. Bonkosa, H.B. I'myxoBa. — VYIibsSHOBCK:
VaI'TIY umenn U.H. Ynesguosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepHaJ bl JUIA  TPOBedeHUS] TeKylero KOHTPOJs
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluy 00y4YalomuXxcs 1o JMCUuIInHe

Opranu3anus v NpoBeJieHNe aTTeCTALIMU CTy/AeHTa
®I'OC BO B COOTBETCTBUM C NpHUHLUIIAMU bBOJOHCKOro mnporecca OpUEHTHPOBaHBI
MIPEUMYIIECTBEHHO HE Ha COO0IleHHe 00ydaroleMycsi KOMIUIEKCa TeOPETHUECKUX 3HAHUN, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — AMHAMHYECKOro Habopa 3HaHWUN, YMEHH, HAaBBIKOB U
JMYHOCTHBIX KauyecTB, KOTOPbIE MO3BOJIAT BBIMYCKHHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE
TPyZa ¥ YCHELHO NpOopeCcCHOHATIBHO PEealTn30BbIBATHCS.



B mponecce oneHkn OakanaBpoB HEOOXOIMMO HUCHONB3YIOTCS KaK TPaAULMOHHBIE, TaK U
MHHOBAIIMOHHBIE THITbI, BUABI  (OpMBI KOHTPOJIS. [IpH 3TOM MOCTENEHHO TPaIUIIMOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyclleé KOMIETCHTHOCTHOIO IIOAXO0Ja, a HMHHOBALIMOHHBIE CPEICTBA
aJJalTUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHHsi aTTeCTAllMM — IIPOBEpKAa OCBOEHUS OOpa30BaTEIbHONW MPOrpPaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTo4yHas aTTecTalus OCYLIECTBIISIETCA B KOHLE CEMECTPa M 3aBEpIIACT U3YyUYCHHE
JUCHUTUIMHBL, TIOMOTAaeT OLIEHUTh KPYIHBIE COBOKYIHOCTH 3HAaHUM M yMEHHH, (hOpMHpOBaHHE
OIPEICICHHBIX KOMIIETCHIIUN.

OLEHOYHBIMH CPEJCTBAMU TEKYIIEro OLEHUBAHUS SIBISIOTCS: MaTE€pUAJIbl CAMOCTOSITEIbHBIX
pabotr. KoHTponb ycBoeHHs MarTepualia BEAETCS pEryjasipHO B TEYEHHE BCEro ceMmecTpa Ha

MPAKTUYCCKUX 3aHATUAX.

JJIS1 IPOMEKYTOYHOM
arrecTauMu

OC-10 3auét B popme yCTHOTO
co0ecenoBaHus

Ne CPEACTBA OLIEHUBAHMUSI,
/11 UCIIOJIb3yeMbIE JJI TEKYIIETrO OO6pa3zoBaTenbHbIC
OIICHMBAHHSI [IOKA3aTes Pe3yabTAThl JUCUUTUTHHBI
(hopMHpOBaHHUS KOMITETEHIIH
1. OueHo4yHbIE CpeCTBA OP-1. 3Haer 0 BO3MOXHOCTM MPUMEHEHHUS O0a30BbIX
AJS TeKyllei aTTecTaluu MaTeMaTHYECKUX KOHCTPYKIMU i (opMalu3alid U
npezcTaBiIeHnus HUHPOPMALUU
OC-1 CamocrostenpHas pabora | OP-2.  VYmeer  ompenensiTb U HUCIOJIb30BaTh
OC-2 CamocrosTenbHas paboTa | BO3MOXXKHOCTH NPUMEHEHUS 0a30BBIX MaTeMaTHYECKUX
OC-3 CamocrosTenbHas padoTa | KOHCTPYKIMHA st (GopManu3alud W TPEICTaBICHUS
OC-4 CamocrostensHas padota | uHGpOpMAIIH
OC-5 CamocrosrenbHas paborta | OP-3.  3HaeTr 0  BO3MOXHOCTH  NPHUMEHEHHS
OC-6 CamocrosTenbHas paboTa | MaTeMaTUYeCKUX CTPYKTYp JIs ONUCaHUs MH(DOpMaLUK
OC-7 CamocrositenpHas pabota | Ha (POPMAJIBLHOM S3bIKE MAaTEMaTUKU
OC-8 CamocrostensHas padora | OP-4. YmMmeer  ompenensTb M HUCHOJIB30BATh
OC-9 UtoroBasi KOHTPOJIbHAS BO3MO>KHOCTH NPUMEHEHUS MaTeMaTHUYECKUX CTPYKTYp
pabota / TBopueckoe 3aganue / | A onucaHus HHPOpPMALUU Ha (OPMAIBHOM S3bIKE
Pedepat / [Ipoext MaTeMaTHKU
OP-5. 3Haer 0  BO3MOXHOCTM  NPUMEHEHUS
2. OueHouHbIe CPeACTBA MaTeMaTHYeCKUX  CTPYKTYp I HCCIIEJOBAaHUS

UHpOpMaLU Ha (OPMAILHOM SI3bIKE MAaTEMATUKU
OP-6. VYmeer ompeneniare W HCIOJNH30BAThH
BO3MOXHOCTH HPUMEHEHUSI MAaTEMAaTUYECKUX CTPYKTYp
JUISL KCCleIoOBaHus HHPOpMaIMK Ha (POPMaJIbHOM SI3bIKE
MaTeMaTHKU

OP-7. 3Haer 0  BO3MOXHOCTH  INPUMEHEHUS
MaTeMaTHYeCKUX  Mojeled  Juid  HCCIEOBaHUS
JNETEPMUHUPOBAHHBIX  TPOLECCOB  (SIBICHHUN)  Ha

(opMabHOM S3bIKE MaTEMAaTUKU

OP-8.  VYmeer ompeneniarp W HCIOJNH30BAThH
BO3MOXXHOCTH INPUMEHEHHS MaTeMaTUYECKUX MOJENeH
JUISL WCCIIEIOBaHUS JI€TEPMUHUPOBAHHBIX MPOLECCOB
(stBIEeHMIT) Ha (popMaNTbHOM S3BIKE MAaTEMaTHKH

OP-9. 3Haer 0  BO3MOXHOCTH  TIPUMCHEHUS
MaTeMaTHYECKUX  MOAENEHd  UIsl  HUCCIIEIOBAHMS
CTOXACTHUYECKUX IPOIIeccoB (sBIEHUI) Ha (hopMaTbHOM
SA3BIKE MAaTEMaTHKH

OP-10. YMeer  onpenensTh U HCHOJIL30BaTh
BO3MOXXHOCTH INPHUMEHEHUS MaTeMaTU4YECKUX MOJENen
JUISL ~ UCCIIEZIOBAHMUSI ~ CTOXACTMYECKHUX  IPOLECCOB
(siBIeHMIT) Ha (POpMaTBbHOM SI3BIKE MATEMATHKH




Onucanne OICGHOYHBIX CPEICTB M HEOOXOIMMOTro OO0OpYyIOBaHMS (IEMOHCTPAIMOHHOTO

MaTtepuaia), a TaK JKe TMPOLEAYpbl M KPUTEPUU OLICHWBAHHS HMHIUKATOPOB JOCTHXKEHUS
KOMITCTEHIIMH Ha Pa3IM4HBIX dTanax ux (opMHUpOBaHMS B MPOIECCE OCBOCHUS 00pa30BATEIBHOM
pOTrpaMMBbl MpeacTaBieHbl B DOHJE OIIEHOYHBIX CPEJCTB IS TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH
U TPOMEXKYTOYHOW arTecTauud 1o jgucuuiuimHe «OCHOBBI MaTeMaThdeckoi o0paboTku
uHpOpMALIUN.

Mamepuanst, ucnov3yemole 011 MmeKyuie2o KOHMpPONsA yCReeaemocmu
o00yuaruwuxca no OucCyunIuHe
Matepuaibl 111 OpraHu3aIiiy TEKYIIEH aTTecTalluy IPEICTaBICHbI B 11.5 MPOTpaMMBI.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREBAEMOCHU
o00yuaruwuxca no OucCyunIuHe

OC-10 3auéT B hopMe ycTHOIrO codece10BaAHMS

IIporpamma 3auyéra

Pa3znen 1. MaremaTnyeckue KOHCTPYKIMH M MOJIeJIH

1.

10.

11.

MHo’xecTBa, OCHOBHbBIE OllEpallii HaJl MHOXKECTBaMHU. UYKCIIOBbIE MHOKECTBA (MHOXECTBA
HaTypaJbHbIX, LEJbIX, palMOHAIbHBIX, JEHCTBUTENBHBIX uucen). YuciaoBas mnpsmad,
YHUCJIOBBIE IPOMEKYTKH.

YucnoBas IUIOCKOCTb, AECKapTOBbl KOOPAMHATBHI, BEKTOpPHl Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOIOMEPHOE NpOCTpaHcTBO. JlnuHa, miomans W 00BEM Kak Mepa
MHO’K€CTBa. PaccTosiHNE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKJIIOYEHHUS MHOMKECTB U €ro cBoicTBa. OTHOLIEHUS 3KBUBAJICHTHOCTH H
kinaccupukanus. [Ipumeps! oTHOIEHUH SKBUBaeHTHOCTH. OTHOWEHU nopsaka. [Ipumepsl
OTHOIIIEHUH MOPSIKA.

@OyHKIMOHANbHAS 3aBUCUMOCTh, oOmiee mnoHsATHe ¢GyHKuMU. OONacTb oONpeneneHus u
MHOKECTBO 3HaueHud QyHkuuu. Kommosunmst ¢yHxuuii. BzaumHo oOparHble (QyHKIHH.
IIpumepsl.

MatemaTtuueckoe MOJEIMpPOBaHUE SIBICHUS (IIpoliecca) ¢ MOMOIIBIO MOCIEI0BAaTEIbHOCTH,
¢byHKIMU. DTanbl MocTpoeHust Mojenu. [IoHsITHe 0 TUCKPETHBIX U HENPEPHIBHBIX MOJEIISX.
OnruMHU3aIiMOHHBIE MOJIEIIH.

YucnoBble QyHKIUN OJHOW NEHCTBUTENLHONW NMEPEMEHHON Kak MaTeMaTH4ecKHue MOJIeNH
sBJIEHUN (mpoureccoB). MOHOTOHHbBIE, OTPAaHUYEHHbIE, YETHHIE/HEUETHBIE, MEPUOINUECKUE
GbyHKIUH.

UYucnoBble MOCIEA0BATEIbHOCTH KaK (PYHKIIMM HATypaJbHOM NepeMeHHOW. MOHOTOHHBIE,
OTrpaHUYECHHBIC, HUKINYECKUE TIOCIEA0BATEIBHOCTH.

Apudmernueckas mnporpeccuss M JHMHEWHas (YHKIUS, T€OMETpUYEcKasl Mporpeccuss u
nokaszaTenabHass (YHKIUS. COIMOCTaBJIEHHWE JUCKPETHOH W  HENpephIBHONH MOJenu
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, TpaduKn).

CayuaiiHple COOBITHS, KOMOWHATOPHOE OIpENEIeHUe BEPOSATHOCTH, TI'€OMETPHUYECKOE
onpeJeneHue BepoITHOCTH. [IoHATHE 0 CTOXaCTUYECKUX MAaTEMATUIECKUX MOJIEIIAX.
JIUCKpeTHBIE CllydaliHble BEJIMYUHBI, 3aKOH paclpeaciieHus. MareMaTuueckoe 0KUIaHue U
JUCTIEPCHS AUCKPETHOM cllydaliHOM BeMuKHbI. [IoHsATHE 0 TapaMeTpax pacnpeaesieHus.
HemnpepsiBHBIE CilydallHBIE BEJIMYMHBI, IUIOTHOCTH paclpeaeiieHus. MareMaruyeckoe
OKHMJIaHWE W JUCHEPCHsI HENPEPBIBHOW ClydalHOW BenuuuHbL. [loHsATHE O mapamerpax
pacnpeneneHus. PaBHOMEpHOE pacnpeeneHue, HOpMaabHOE paclpeesIeHUe KaK CTaHaapT.

Pa3nes 2. MaremaTnueckasi 00padorka uHdopmanum



12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mme cBeneHUs O BBIOOPOYHOM MeToje. [ eHepasbHash COBOKYIMHOCTh W BBIOOPKA,
nepBUYHas o0paboOTKa JaHHBIX. BapuanmoHHbIe psAAbl U UX rpaduyeckoe MpencTaBiIeHUE
(TOJTUTOH, TUCTOTPaAMMa).

[lepBuuHbIe onucaTeabHbIE CTATUCTUKHU: MEPHI MOJOXKEHHUS (MOAa, MeIMaHa, BHIOOPOUYHOE
cpelqHee, KBaHTHIIM) U MEpbl U3MEHUYMBOCTH (pa3Max, JAMUCIEPCHs, CpellHee KBaJIpaTUYHOE
OTKJIOHCHHE).

OO01ue uaen cTaTUCTUYECKOro OlleHUBaHUsI. TOYHOCTh M HaJIEKHOCTh OLICHKH. ToueuHsle u
WHTEpBaJbHbIE OLIEHKU. [Iprmepsl.

Cpennsist BBIOOpOUHasi, MOJia, MeIMaHa BBIOOPKH KaK OILIEHKH MAaTeMaTUYeCKOro OKHJIaHUs
ciy4daiiHOM BeauyuHbl. OLIEHKHU TUCIEPCUU CIy4aiiHON BETUYUHBI.

[MpuHIMI TpakTHYeCKOH yBepeHHOCTH. CTaTHCTUYECKHE TUIOTE3bl W OOIIUE WU HX
npoBepkd. OmumOKu mepBoro W Broporo poxa. Crarucrtuueckwii kputepuid. [lonsarue o
rapaMeTpPUYECKUX U HETApaMETPUUECKUX KPUTEPUSIX.

Cxema mpoOBEpKH THUIOTE3bl C MPUMEHEHHEM IapaMETPUUYECKOr0 KPUTEepUs PpazTUUMM.
CxeMa TpOBEpKH THUIMOTE3bl C MPUMEHEHUEM HEMapaMETPUUYECKOr0 KpPUTEPHUsl COTrJacus
pacnpenenenuii. [Tpumepsr.

Bunasl cBszeit mexnay BenuunHamu. [loHsTHe 0 (YHKIMOHANBHOM, CTATUCTUYECKON U
KOPPEJSIMOHHON 3aBUCUMOCTH. KoppenslnuoHHas CBSI3b MEXKIy BeIHMUYMHAMU U €8
[IOKa3aTeNH.

Kosddunment xoppensuuu Kak IOKa3aTeslb TECHOTHI M HAMpaBICHHS CBS3U MEXIY
BEJIMYMHAMHU, €ro cBorcTBa. [IpuMep BbIYHMCIICHHUS.

[TonsTHe o 3amayax KOPPENSIUOHHOTO M PErpecCHOHHOTO aHanu3a. MeToJ HauMEHbIINX
KBaJIpaToOB B pEIlIEHUH 3aauu perpeccu. [lapHas nuHeitHas perpeccust.

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa6OTI)I CTYACHTOB Ha JICKIHUOHHBIX U

MMPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUA 6a.]'IJ'IOB, Ha6paHHLIX B TCUCHHC CECMCCTPaA.

KpnTeplm OlleHUBAHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaouwuxcs

ITocemen. ITocemenue
Pabora Ha
Cemectp Paz6amioBka JIEKITMOHHBIX MPaKTUYECKUX SAHSTHSX 3auer
3aHATHI 3aHATHI
6x1=6 10x 1=10
10 BHJIaM paboT SAILIOR SILIOR 152 32 bamna
3 v
CyMMapHBIH MakKc. 168 Gamos 200 6amos
6 0a/I0B max 10 6aw10B max
Oait max max

Kpumepuu oyenusanus pabomwl obyuarowe2ocs no umozam 3 cemecmpa

PesynbTar

bamer (2 3E)

«HE 3a4YTCHO»

0-100 GamtoB

«3a4YTCHO»

101-200 6amnoB

6. MeToanueckue yKazaHus 1Jisi 00YyYAIOMIMXCS MO0 OCBOCHHUIO U CHUTLIMHBI

YcnemHoe u3ydeHue Kypca TpeOyeT OT O0y4aromuxcs IMOCEIICHUs JIeKIMA, aKTHBHOU

pa6OTBI Ha TMPAKTHYCCKUX 3aHATHUAX, BBIIIOJIHCHHA BCEX y‘Ie6HI)IX SallaHI/Iﬁ npenoaaBaTeiid,
03HAKOMJICHHUS C OCHOBHOI U I[OHOHHHTCHBHOﬁ J'IHTCpElTypOfI.

3anuch JeKHMU — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM pabOThl OOyuaromuxcs,

Tpe6y10u1a${ HaBBIKOB U YMCHUS KPATKO, CXEMATUYHO, IMOCIICAOBATCIIBHO U JIOTUYHO (pI/IKCI/IPOBaTB



OCHOBHBIE IIOJIOKEHUS, BBIBOJIbI, 0000IIEHUs, POPMYJIUPOBKUA. B KOHIE JeKIuu npenoaaBaTellb
ocTaBisieT Bpems (5 MHMHYT) [Uis TOro, 4TtoObl OOyyaromiuecsi WMeNd BO3MOXXKHOCTb 3a/1aTh
YTOUHSIOUIME BONPOCHl IO M3ydyaeMoMy Matepuany. IM3-3a HemocTaroyHoro KojauuecTBa
AyJUTOPHBIX YacOB HEKOTOpble TEMbl HE YIAaeTCs OCBETUTh B IOJHOM OOBEME, I03TOMY
IpernojiaBaTeib, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPbIE BOIPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO
paboTy CTYAEHTOB, PEKOMEHIys Ty WIM HHYIO JUTepaTypy. Kpome 3TOro, Iuis Jiydmero OCBOSHHs
Marepuala ¥ CHCTEeMaTH3alUM 3HAHUM MO0 JMCLMIUIMHE, HEOOXOJUMMO IIOCTOSIHHO pa30uparhb
MaTepuabl JEKIUH 10 KOHCIEKTaM M y4eOHBIM 1ocoOusM. B ciryyae HeoOX0oquMocTH o0pamarsest K
HPErnoiaBaTeNto 32 KOHCYJIbTALUEH.

IToaroroBka K NPaKTHYECKUM 3aHATHSIM.

[lpy MOATOTOBKE K MPAKTHYECKUM 3aHATHAM CTYACHT JOJDKEH H3YYHTh TEOPETUUCCKHNA
Marepuall M0 TeMe 3aHATUSA (MCHOJIb30BaTh KOHCHEKT JIEKLUH, M3y4UTh OCHOBHYIO JIMTEpPaTypy,
03HAKOMUTHCS C JJONOJIHUTEIBHON JIUTEPaTypoi, MPH HEOOXOIMMOCTH JOTIOIHUTE KOHCIEKT, JAejas B
HEM COOTBETCTBYIOILME 3alIMCU U3 PA3IMYHBbIX UCTOUYHHUKOB). B ciyuae 3arpynHeHMi, BO3HUKAIOIUX
IpU OCBOCHMH TEOPETHYECKOTO MarepHuaja, CTYACHTY CIeAyeT OOpamiaTrhCsi 3a KOHCYJIbTallMeH K
npernojaBarento. Mg Ha KOHCYJIbTALMIO, HEOOXOIMMO XOpOIIO IPOJyMaTb BOIPOCHL, KOTOpPbIE
TPeOYIOT pa3bsICHCHUSI.

B Hauasie mpakTHYecKOro 3aHATUS MpernojaBarellb 3HAKOMHUT CTYIEHTOB C TEMOMH, orjariaer
IUIAaH TIPOBEACHUS 3aHSTHS, BBIAACT 33/aHHs. B TeyeHHe OTBEIEHHOTO BPEMEHHU Ha BBIOJHEHHE
pabOThl CTYAEHT MOXET OOpAaTUTHCS K MPErojaBaTeNio 3a KOHCYJbTAlMed WiIn pa3bscHeHUusMU. B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNH, COOECeJOBaHHE CO CTYICHTOM.

Pe3ynbTaThl BBIIOIHEHUS MPAKTUYECKUX 3/1aHUM OLIEHHMBAIOTCSA B OajuiaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bausmue 1. Uccrnedosanue muodxcecms u omHouleHul
Marepual st OCBOSHHS
1. Buabl MHOXKECTB.
2. Ornepanuu HaJ MHOXECTBA W UX rpaduueckas WLTIOCTpaIHsl.
3. UwucrmoBble MHOXXECTBA M YHUCJIOBBIC IMPOMEKYTKH: AHAIATUYCCKOE H Trpaduaeckoe
Mpe/ICTaBICHNUEe, U3MEPEHHE.
4. MHOXecTBa Ha KOODIWMHATHOHW TUIOCKOCTH: aHAJWTHYECKOe W  rpaduaeckoe
MpeJICTaBICHHUEe, U3MEPEHHE.
5. bunapHbIe OTHOILIEHMS U UX CBOWCTBA.
6. OrobOpakeHHs MHOXKECTB U MX BUJIBL.

3auamue 2. Ilocmpoenue OemepMUHUPOBAHHBIX MAMeMAMUYecKux mooenell 3asucumocmel
8eUYUH
Matepuain il OCBOCHHS
1. Bwuasl MmaTeMaTHYECKUX MOJIEJIEH. DTaIlbl MOCTPOCHUS U MCCIICIOBAHUS MaTEMaTHYECKOM
MOJIEIIU.
2. UYwucnoBble  TOCIEAOBATEIBHOCTH  KaK  JIUCKPETHBIC  JECKPUNTHBHBIC  MOJCITH
JIETEPMUHUPOBAHHBIX MPOLIECCOB.
3. UwucnoBsle (QYHKIIMU KaK HEMPEPBIBHBIC JICCKPHUIITUBHBIC MOJCIH JACTCPMUHUPOBAHHBIX
IIPOLIECCOB.
CBoiicTBa OCIEOBATEIHFHOCTEH U (DYHKITHI KaK XapaKTEPUCTHUKH IPOIECCOB.
5. OpmHomapamMeTpuyecKue ONTHUMU3AIMMOHHBIE MaTeMaTHYeCKHE MOJENTH MOCTPOCHHBIE Ha
OCHOBE (PYHKIIUN U UCCIIEAyeMbIe cpeicTBaMu (P hepeHITnaTbHOTO HCUUCICHHUS.

B

3anamue 3. Ilocmpoenue cmoxacmudeckux MamemamuyecKux mMooenel 3a6UcUMocmei 6elIuduH
Marepuan 1151 OCBOCHUS
1. BeposTHOCTH cilyyallHOTO COOBITHSI KaK Mepa BO3MOXKHOCTH €ro HaCTYIUICHHUS.
PaznuuHble TOX0/1bI K ONPEIETICHUIO BEPOSITHOCTH CIIy4YaifHOT'O COOBITHSL.




(Cxema KOHEYHOT0 YuClIa PABHOBO3MOXKHBIX HCXOI0B.

Cxema 6ECKOHEUHOTO YHCIa PABHOBO3MOXHBIX HCXO/I0B.

MonenpoBaHue TUCKPETHBIX CIIy4YalHBIX BEJIMYUH.

MopennpoBaHrue paBHOMEPHBIX HENIPEPBIBHBIX CIIyYalHbIX BEJIMYHH.

HccnenoBaHue HENpEepbIBHBIX —CIyYyailHBIX BEJIMYMH Ha OCHOBE TIpadUuecKoro
IIPEACTABJICHUS TUIOTHOCTH BEPOATHOCTH.

SE A

3anamue 4. Ilepeuunas obpabomka cmamucmuieckou ungopmayuu
Matepuain Uit OCBOCHHUS
1. BapuanuoHHsle psabl U KX BUIBL.
2. T'paduueckoe n3o0pakeHUe BapUAMOHHBIX PSAAOB: IMOJIMTOH, THCTOTpamMMa. JluarpaMmei.
3. Cpennue BeJIMYMHBI BApHALIMOHHOTO psifia: cpeAHss (BBIOOpOYHasi), MeAraHa, MoJa.
4. Tloka3zatenu Bapvallid BapUALIMOHHOTO pAJla: pa3Max BapbUPOBAHUs, JIUCIEPCHS,
cpenHee KBapaTUYHOE OTKIOHEHHE.
Craructuueckoe oleHrBaHue. TOYHOCTh U HAJIEKHOCTh OLIEHKH.
6. ToueuHble M UHTEPBAIbHBIE OLIEHKH [TAPAMETPOB IeHEPaIbHOU COBOKYITHOCTH.

o

3anamue 5. H3yuenue napamempos pacnpeoenerull eludUH Ha 0CHOBe 8blOOPOUHBIX OAHHBIX
Marepuan s 0OCBOCHUSA
1. Craructuueckas runoreza. OCHOBHAs M KOHKYPUPYIOLIAsl TUIIOTE3BI.
2. Cratuctuveckuii KpuTepuid. YpOBEeHb 3HAUUMOCTH U MOITHOCTH KPUTEPHSL.
3.  OwmubKu nepBoro u BTOPOro poja.
4. Kpurnueckas o6macth U 001aCTh IPUHITHUS TUIIOTE3HI.
5. IlpoBepka rumore3 O paBEHCTBE 3HAUYEHUI MapaMeTpOB paclpeAeieHUN: CpaBHEHHE
CPEIHUX 3HAUYEHUH JABYX I'€HEPAJIbHBIX COBOKYIHOCTEW IPHU U3BECTHBIX U HEU3BECTHBIX,
HO PaBHBIX AUCHEPCUSX (HE3aBUCHUMBIE BBIOOPKH).

3anamue 6. H3yuenue cészeli Mencoy GeIuyUHAMU HA OCHOBE 8bl10OPOUHBIX OAHHBIX
Matrepuan 115 OCBOCHUS
1. ®yskMOHANBHAs, CTATUCTHYECKAs M KOPPENALNOHHAS 3aBUCUMOCTb.
2. KoppensnuoHHast CBSI3b MEXKIy BEIMYMHAMH W €€ ToKaszaTenu (Cuia, HampaBJIeHHE,
HaJIEKHOCTD).
3. KooddummeHnt xoppensimuu Kak IOKa3aTellb TECHOTHI M HAINPaBICHHS CBS3H, €r0
CBOMCTBA.
4. Bpibopounslil ko3 unneHt panrosoit koppemnsiiuuu Cnupmena / Kennanna.
5. BriOopounslit k03 dunuent koppensun [Tupcona.

3auamue 7. Annpoxcumayus 8eIuduH Ha 0CHOBe 8bl1OOPOUHBIX OAHHBIX
Marepuan s 0CBOCHUS
1. 3amaun KOppENALUOHHOTO U PErPECCUOHHOIO aHaIM3a.
2. YCIOBHBIE CpEIHHE U BEIOOPOYHOE YPABHEHHE PETPECCHH.
3. MeTosoM HauMEHbBIIUX KBAPATOB.
4. TloctpoeHue NpsMOI TUHUY MMAPHOM PErpeccu METOI0M HAUMEHBIIUX KBaIPaTOB.
5. TlonsTHe 0 HEMMHEHHOW PETPECCUN.

3ausmue 8. U3yuenue xapakmepa pacnpedeienuil 8e1U4UH HA OCHOBE 8blOOPOUHBIX OAHHBIX
Marepua Juis OCBOESHUS
1. TlonsTHe 0 mapaMeTpUUYECKUX U HENapaMeTPHUUECKUX CTATUCTUYECKUX KPUTEPHUSX.

2. llpumep HemapamMeTpHUECKOro KpUTEepHs corjacus pacrpenenenuit: kpurepuit [Tupcona
«XHU-KBaJpaT».
3. IIpoBepka rumnoTessl 0 XapakTepe pacrpeeneHusl.

3ausmus 9-10. Mamemamuueckas obpabomka pe3yiomamos HAONOO0eHUll (KOHMPOIbHOe
3anamue)



I1naH npoBesneHUs
OT4Y€THI ¥ KOJUIEKTHBHBIE OOCYKICHHUSI 110 BBIMOJHEHUIO:
1. WTOTrOBOI KOHTPOJIBHOU PAOOTHI,
2. WTOTOBOTO TBOPYECKOTO 3aJaHWS;
3. pedeparos;
4. TpPOEKTOB.

7. IlepeyeHb OCHOBHOM W /IONOJIHUTEJILHOIH Yy4yeOHOW JuTepaTypnl, UHTepHeT-pecypcos,
HEe00X0UMBbIX /115l 0CBOEHHS THCIHUILINHBI
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299 c. URL: https://znanium.com/catalog/product/542521
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non pen. ILB. TpycoBa. - MockBa: Jloroc, 2004. - 439 c. URL:
http://biblioclub.ru/index.php?page=book&id=84691

3. Ipec II.LB. Marematuka pans 0OakanaBpoB: YHHUBEpPCAIbHBI Kypc [UIsl CTYJIEHTOB
TYMaHHUTapHBIX HaNpaBiIeHUi [DIeKTpoHHBIN pecypc] : yuebnoe mocobue / I[1.B. I'pec. — M.:
Jloroc, 2013. — 288 ¢. URL: http://biblioclub.ru/index.php?page=book&id=233778
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