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Kapma komnemenyuii

Koa u Koa n HanmenoBanme | Pe3yabTarhl 00yuyeHuss | Buabl oneHouHbIX
HauMeEHOBaHHUe MHIUKaTOpa CpeACTB
KOMIIETeHLMH (MHAUKATOPOB)

AOCTUKEHU S
KOMIIeTeHIIUH

IIK-4. Croco0en | 3.1_B.IIK-4. B kareropuu «3HATb» | CamocTosiTennbHas
BECTHU HayyHO- | PykoBogur  yueOHno- | 3_3.3_B.IIK-4. 3nakom | pabota
HCCIIEIOBATENIbCKYIO0 | MCCIIEI0BATEIbCKOM C MaTeMaTH4YeCKUMHU
paboty B 00JIacTH | NEATEITLHOCTHIO MeToJaMu  00paboTKH
poUIBHOM 00yJaronuxcs. nHpOpManuKi; OCO3HAET
JUCLMIIAHBI u BO3MOXHOCTHU ux
METOAUKHI ee MIPUMEHEHUS B
[IpernoaBaHusl. HCCIIEI0OBATEIbCKOM

JeSITENIbHOCTH.
YK-1 3.1_ B.YK-1. | B kareropun «3HATDb» | CamocrosTenbHas
Crniocoben PaccmarpuBaet 3 3.1_B.YK-1.  3naer | pabota
OCYILIECTBIISITh TOUCK, | Pa3IMUHbIe BApUAHTHI | criocOOBI pelenust
KPUTUYECKUIN aHaIu3 | pelieHus 3a1a9M, | ryropprx  3amad W3
u CUHTE3 | OLICHUBAs ux .

KOHKpETHOM obnactu
uH(popmanuy, JOCTOMHCTBA u
[IPUMEHSTE He0CTATKH 3HAHUS, Ha3bIBa€T ITH
CHCTEMHBIH  TOIXON crocoObl, KOMMEHTUPYET
IE pelieHus BBIOOD.
IIOCTaBJICHHBIX 3a71a4; B KaTeropuu

«YMETb»

Y 3.1_ B.YK-1. Ilpu
pelieHuu
HECTaHJApTHBIX  3ajau
(OBBIIIEHHON
CJI0OHOCTH,
MEXAUCLIUIIIIMHAPHBIX,
TBOPYECKUX M  T.IIL)
npeayiaraet CrocoObI
pelleHuss Ha  OCHOBE
WMEIOIINXCS 3HAHUU U

YMEHHUH.

Y 32 B.YK-1.
CpaBHUBaeT pa3iHyHbIE
CHOCOOBI pelieHus
3aadu, OIIGHWBAs WX
0COOEHHOCTH
(BaMIHOCTB,
TPYAOEMKOCTb,
HE0OX0IMMOCTD
MIPUBIICUYCHUS
JOTIOJTHUTEITHHBIX

pecypcoB U T. 1.).




Hokazamenu OUCHUBAHUA NIARUPDYEMBLIX pe3Y/ibmamoe oéyuemm

Cemectp

[IIxana ouieHnuBaHus

HC 3a4TCHO

3a4YTCHO

5 cemectp

CTyneHT 1eMOHCTPUPYET HU3KUN
YPOBEHb JIOCTHIKEHHUS PE3yIIbTaTOB.
He 6omnee 50% o6bnéma 3ananuii st
TEKYIIEro U MPOMEKYTOUHOTO
KOHTPOJIS BBITIOJIHEHBI 0€3 OIMOOK.

CTyzeHT 1eMOHCTPUPYET yIOBIETBOPUTEIbHBIN
YPOBEHb JOCTIKEHUS pe3ynbraToB. bonee 50%
00BbéMa 3a1aHui JJIs1 TEKYIETO U
MPOMEKYTOYHOI'O KOHTPOJISL BHIIIOJIHEHBI 03
OIINOOK.




Ouenounvie cpeocmea

1.1 3agauus AJId TeKYIIero KOHTPoJIs

3agaHus 109 TeKylero KOHTPOJIsA M0 JUCHHUILUIMHE HOCAT KOMIUIEKCHBIN XapakTep
U HanpasJieHbl Ha NPOBepKy cpopmupoBanHocTH Kommnerenunii YK-1, ITK-4.

IIpn m3yueHum Kypca CTYIEHThl Ha NPAKTUYECKUX 3aHATUAX PELIAOT 3a/1adyd, IPUMEPBl U
CaMOCTOSITENIbHbIE PAOOTHI.

1. Tlousarue wunbopmaruu. Kimaccudukanus wundopmanuu. CBoiicTBa HHPOPMAIUH.
Ob6pabotka nndopmanuu. [loustue s3bika. CTpyKTypa MaTEMaTHUECKOTO SI3bIKA.

2. CraTucThueckoe OIpe/eieHHe BEPOSITHOCTU cllydaiiHOro cooObitTusi. Kiaccuueckoe
onpe/iesieHue BEPOSITHOCTH COOBITHA. [IOHATHS CyMMBI UM NpPOU3BEACHUSI COOBITUH.
Teopema cioxxeHusi BeposTHOCTEH. TeopeMa yMHOXKEeHUsI BeposiTHocTed. Dopmyia
nojHOM BeposiTHoCcTH. Dopmyna baiieca. [loBTOpHBIE HE3aBUCHMBIE HCIBITAHHUS.
®opmyna bepuymu

3. TenepanpbHass u  BbBIOOpPOYHAsE COBOKYHHOCTU. UYHCIIOBBIE  XapaKTEpUCTUKU
BapHalMOHHOro psiga. CpenHee BbIOOPOYHOE, UCHEpPCHUs, CPEIHEKBAIpaTHYECKOe
oTkioHeHue. CTaTUCTHYECKOE pacnpeencHue Beioopku. Moga. Menuana. [lomuron
U THCTOTpaMMa BbIOOPKH.

4. Iloctpoenue nuHEHHON Mojenu. YwWCIOBBIE XapaKTEPUCTUKU  aJEKBATHOCTH
MOCTPOEHHOMN MOJIENIH. DTaIlbl IOCTPOSHUS MAaTEMaTUYECKON MOAETIH.

Metoanyeckue peKOMEHJAIUH 10 MOAT0TOBKE K NPAKTHYECKHUM 3aHATHAM.
[IpakTueckue 3aJaHus COCTaBICHBbl TaKUM O00pa3oM, 4YTO B HHUX BCerjga COAEPKUTCS
KOHCTaTalys Kakoro-imoo (akra, ykazaHue Ha MPEAINoJaraéMyro TMIoTe3y, B paMKaX KOTOPOil
3TOT (aKT TPaKTyeTcs,, a TaK e 3aJaHue, KOTOpoe TpedyeTcs BBINOJIHUTH. s ycrenrHoro
BBINIOJIHEHUS 33/1aHUs HEOOXOAMMO OIPENEIUTh CPEICTBA, KOTOPblE MOTYT IMOHAI0OUThCS, a
TaK)K€ MCXOJHbIE JAHHbIE, MPUCYTCTBYIOLIME B ONMUCaHUM (akTa W runore3bl. Bua u dopma
pe3yibTara MoApa3yMeBaloTCs B 3aJlaHUM, HO, KaK IIPaBUWJIO, IBHO HE yKa3aHbl. TakuMm o0pa3oM,
IIPU U3BECTHBIX MCXOJHBIX [aHHBIX UM OTHOCHUTEIbHOM OIpEeAEICHHOCTU pe3yibTaTa IyTU
BBINIOJIHEHUS (pEIlleHUs]) MOCTaBICHHOIO 3aJaHusl, TO €CTh MOCJIEeI0BAaTEIbHOCTh JEHCTBUH,
KOTOpas MpH CTPOroM COOJIOJEHHM BCEX ULIAroB MPUBEIET OT MCXOJIHBIX MJaHHBIX K
JOCTOBEpHOMY pe3yibTaTy. Ha mnpakTHdueckoM 3aHATHHM CO CTYACHTaMU 3a04YHON (OpPMBI
oOyueHusi MoJAPOOHO paccMaTpUBAIOTCS THUIIOBbIE IPUMEPHI IO YKa3aHHOW TeMe, 00CyxXaaercs
XOJl pelleHus, aHAIU3UPYIOTCSI BO3MOXKHbIE BapuaHThl. He Bce 3amaum A CBOEro perieHus
TpeOyIOT 3HaHUS TOJBKO MPOMIEHHOTO MaTepuaia, JUisl pelIeHHs] HEKOTOPBIX 3a7auy TpeOyercs
MIPOBOJUTH JOMOJIHUTEIbHBINA MOUCK MHPOPMAIMKM MO KHUTaM W3 CIHUCKA JUTEPaTyphl WIH IO
MaTrepuaigaMm, MpEACTaBIEHHBIM B JpPYrMX 3ajadax 3agadyHuka. [loAroToBka CTYAEHTOB K
MPAKTUUYECKUM 3aHSITHUSIM IMPOBOJUTCS B Yachl CaMOCTOSATEIbHOW pabOThl ¢ MCHOIb30BAHUEM
y4eOHUKOB, KOHCIIEKTOB JIEKLIUN, HHTEPHET - PECYPCOB.

PelTUHTOBBIN KOHTPOJIb MO MPAaKTUYECKUM padboTaM IMPOU3BOJIUTCS IMPH BHIIOJHEHUU
MPaKTUYECKUX 3aJJaHUI BO BpeMsi IPAKTHUUECKUX 3aHATHI.

KpnTepml OLCHUBAHUSA O0TUYETA M0 NPAKTHYCCKOMY 3aHATHUIO. .

Bajbl Kpurtepuu ouennBanus

5 [IpakTrdeckas paboTa BHITOTHEHA B TIOTHOM COOTBETCTBUH C TPEOOBAHUSIMH, CTYICHT
MpEeACTaBMII OTYET 0€3 MOTrpenIHOCTeN 1 3aMe4aHtii, Ha BCE BOPOCHI TIPHU 3alIUTE
MPAaKTUIECKON pabOTHI 1Al MPaBUIIBHBIC OTBETHI.

4 [IpakTrdeckas paboTa BHITOJTHEHA B TOJTHOM COOTBETCTBUH C TPEOOBAHUSIMH, CTYICHT




MPEACTaBUII OTYET ¢ HEOOIBITMMH MOTPEITHOCTSIMUA B 0QOPMIICHUH W/UITU peai3aiii
TpeOOBaHUI K COCTaBY OMHMCAHUIA, Ha 3alIUTE 3aTPYAHSIICS IIPU OTBETAX HA HEKOTOPHIC
BOIIPOCHI, HYAAJICA B YTOUHSIOIIUX BOMPOCAX U MOACKA3KaxX CO CTOPOHBI PENOAaBaTeNs

[IpakTrdeckas paboTa BHITOTHEHA B COOTBETCTBHH C TPEOOBAHUSIMHE, CTYJICHT MPEACTABHII
OTYET C CYIIECTBEHHBIMH MIOTPEITHOCTAMHU B 0(OPMIICHHIH, HECTIOCOOEH TIPaBUIIBHO
WHTEPIPETUPOBATD MOTYYCHHBIE PE3YNIbTAThI, HA 3aIUTE 3aTPY/IHSIICS U/WIH HE OTBETHI Ha
OOJBIIMHCTBO BOMPOCOB, HY>KAAJICSI B YTOYHSIONIMX BOMPOCAX M MOACKa3KaX CO CTOPOHBI
IIperoaaBaTens

CTyIeHT HecaMOCTOSTEIBHO BBITIONHUI MPAKTUIECKYIO PaboTy, HECIIOCOOEH TIOSICHUTh
COJZIEP’)KAHUE OTYETA, HE OTBETHUJI HU HA OJMH KOHTPOJIBHBIN BOIIPOC HA 3aLIUTE

CamocrosiTesibHAs paboTa
JleMOHCTPAIMOHHBII BAPUAHT

Cpenu KaHIUAATOB B CTYJI€HUYECKHI COBET (hakynbTeTa 3 MepBOKYpPCHHKA, 5
BTOPOKYPCHUKOB U 6 TpeTbeKypCHUKOB. 13 3TOro cocraBa Haynauy BbIOUparoT 5
YEJIOBEK Ha MPEACTOAIYI0 KoH(pepeHunto. Haiitu BeposSTHOCTH TOTO, YTO OyayT
O0TOOpaHbI TOJIBKO TPETbEKYPCHUKH.

Ha nonke crout 10 kuur, u3 Hux 6 B nepemnére. Haynauy B3suin 3 kauru. Haiitu
BEPOSITHOCTh TOTO, UTO XOTsI ObI OIHA U3 B3ATHIX KHUT OKAXKETCS B MEPEIUIETE.
.BeposATHOCTh MOKYNKH MpH NOCENIEHUH KIMEHTOM Mara3uHa cocrasiisiet p=0,75. Halitu
BEpPOSATHOCTH TOTO, uTO mpu 100 mocemeHns X KIMeHT COBEPIIUT MOKYINKY poBHO 80 pas.
Halitu uucnoBble xapakTepuCTUKH (MaTemaTHueckoe oxuaanue M(X ) , aucrnepcuro
D(X') u cpennee kBagparuueckoe oTkiioHeHHE 6(X )) AUCKPETHOM ciryyailHOM BETUYHHBI
X, 3aJaHHOM 3aKOHOM PaCIIpECIICHHUS:

Xi 1 4
Vi 0,2 | 0,8
B ypue umeercst 8 mapoB, U3 KOTOpBIX 5 OenblX, OcTajbHble —4EpHbIE. BbIHMMAIOT
Haymady 3 mapa. HailTu 3akoH pacnpeiesieHus Yuciia BEIHYTHIX OCJIBIX I1apOB.

B nenexnoit norepee BbimymieHo 100 OuneroB. PasbirpeiBaercss 2 Beiurpbsima mo 50
pyorneit m 30 Bemrpeimeit — no 1 pybmto. Halitu 3akoH pacmpeneneHus: CiiydaitHo#
BETUYMHBI X — CTOMMOCTH BBIUTpBIIIA JUISl BJIQAENbla OJHOTO JIOTEPEHHOro Ouiera.
[TocTpouTh MHOTOYTOJIBHUK pacipeiesieHusl.

B pesynbpTaTe TecTupoBaHus rpymnmna cTyJeHTOB HaOpana 6amwtel: 3, 5, 1,4, 5, 0, 4, 3, 3, 3.
3anucarh MOJIy4€HHYIO BRIOOPKY B BU/JIE BAPUALIMOHHOIO Psijia U CTATUCTUYECKOTO psja.
HaiitTu  uyucioBele  XapakTEpUCTHUKU  BBIOOPKH,  3aJJaHHOW  CTaTUCTHYECKUM
pacrpeneneHneM 4acToT:

Xi 2 6 12
n; 3 10 7

ITyrém ompoca nostydeHs! CleAyIoIUe JaHHbIE O BO3PACTE
(4MCII0 MOJIHBIX JIET) CTY/AEHTOB MEPBOIO Kypca:

19, 20, 18, 21, 17, 18, 17, 18, 17, 20,
17,18, 17, 21, 17, 20, 22, 17, 19, 18.
Haiitu 006béMm BbIOOpKH. CoOCTaBUTh BapHAlMOHHBIA psi M CTaTUCTHYECKOE

pacupeneneHre 4acToT U OTHOCHTENIBHBIX YacTOT CTYJAEHTOB MO Bo3pacTy. [loctpouts
MOJMIOH 4acTtoT. HalTu BBHIOOPOYHYIO CpPEIHIOI, BBIOOPOYHYIO IUCIEPCHIO,
BBIOOPOYHOE CpelHee KBaJApaTHUYECKOE OTKJIOHEHHE, MOJAY, MeIuaHy, pa3Max
BapbUPOBAHUS, KOAPPHUIIMEHT BapUaLUU.



10. B pe3ynbraTe 3KcriepuMenTa Obljla oJIydeHa Tadynia 3aBUCUMOCTH ¥ OT X. C MoMoIbio
METO/Ia HAUMEHBIIMX KBaJPaTOB HAWTH JIMHEHHYIO (YHKLHIO, BBIPAKAIOLIYIO 3TY
3aBUCHMOCTb.
X 04 | 05 | 06 | 0,7 | 1,1 1,2 | 1,5 1,9 | 23 | 25
yi | 021048 082 1,1 | 231 | 2,57 | 3,53 | 4,7 | 5,87 | 6,51

Kaxmoe 3amanue caMoCTOSITeIbHON pabOTHI OIICHUBACTCS CISIYIOIIUM 00pa3oM:
— 3aJIaHH€ BBITIOJHEHO BEpHO (4 Oana);
— jomyuieHa apupmerndeckas omuoka (3 Oama);
— 3aJIaHH€ BBITIOJHEHO HE MOJHOCTHIO (2 Oama );
— 3aJaHue BBIMOJHEHO HeBepHO (0 6amioB).

MeToauyeckue peKOMeHIANU

HpI/ICTyHaTB K BBIITOJTHEHUIO CaMOCTOATCIIBHBIX pa6OT CJICOYCT IOCJIC TOro, KaK M3YyU€H U IOHAT
TEOPETUYECKUM MaTEpHall, BBIIOJHEHBI TPEHUPOBOYHBIC yIpaxkHeHUs. Ilepen BbIOIHEHWEM 3aaHUi
BHUMATCIBHO HpO‘IHTaﬁTe 3agaHusd, U3YyYUTEC 06pa3IU)I BBITITIOJIHEHHUA TaM, TI€ OHU NPUBCICHBI.

B Terpaam ms KOHTPONS yKa3bIBaeTcs Ha3BaHMe pabOoThl, JaTa BEHINONHEHHS. B Tekcre
YKa3bIBAETCS HOMEP 3aJaHUS U IIPHBOAUTCS MMOTHas GOPMYJTHPOBKA 3aTaHFS.

[Toce Toro kak paboTel OYIyT MPOBEPEHBI MPErnoaaBaTeeM, HEO0X0IUMO IPOaHAIU3UPOBATh U
UCIIPaBUTh C/ICNIaHHBIE OIMOKKM. B ciydae HEOOXOAMMOCTH OOpaTUTECh 3a KOHCYJIbTAllMeH K
IperoiaBaTelio.

Kputepuu oneHnBaHusl.
CamocTosiTenbHas paboTa MPOBOIUTCS B 3aIUTAHMPOBAHHOE BpeMs U MPETHA3HAYCHA IS OICHKU
3HAaHWM, YMEHUN M HAaBBIKOB, NPHOOPETEHHBIX B IPOILECCE TEOPETHUUYECKUX M IMPAKTUUECKHX
3aHATHH Kypca. OIeHKa 3a CaMOCTOSITENbHYIO pabOTy BBICTABISETCS B COOTBETCTBHH CO
CIEIYIOIIUMU KPUTEPHUSIMH:
— 3aureHo (ot 21 mo 40 6anoB);
— wHe 3aureHo (ot 0 mo 20 Gansos).



1.2 3aganvs 118 NPOMEKYTOYHON ATTECTAIMH

3aganus A9 NPOMeKYTOYHON aTTecTAMU 1O AUCUMIIJIMHE HOCAT KOMILIEKCHBII XapakTep
U HaNlpaBJieHbI Ha NPOBepKYy chopmupoBanHocTu kommnereHunii YK-1,ITK-4.

[IpomexyrouHas arrecTanusi IpeacTaBiasieT coOoil 3auer. s ycrmemHoW cpaum 3ayeTa
CTYIAEHTY HEOOXOJAMMO OTBETUTh Ha 2 BONpoOca WIM peuiuTh | 3amady, oObSICHUB MOPSAIOK €€
peuieHus (MCHOJB3YIOTCS 3aJaud IO TEMaTUKe MpakTUdeckux 3aHaAtuil). CryneHT Oeper
BOIIPOCHl WX 337ayy U B TedeHuu 20-30 MUHYT FOTOBUTCS K OTBETY (MCIOJIb30BAHUE KaKHX-
100 NOCTOPOHHUX MCTOUYHUKOB MH(pOpMaLuy Ipu 3ToM 3arperaercs). [Ipu orBere Ha BOpockl
U OOBSICHEHMH pelIeHMs 3ajjaud IMpenojaBaresb 3aJaeT JOIOJHUTEIbHbIE BOIPOCHl IO TEME
BOIIPOCOB, PAacCKa3aHHBIX CTyAeHTOM. Ha OCHOBaHMM OTBETOB Ha IOCTaBIECHHBIE BOIPOCHI
OIIPENENAETCS YPOBEHb OBJIAJICHNS TOM WIM MHOW KOMIIETCHIIMEH.

IIpumepHbIe BOPOCHI K 3a4eTy
[Tonsarue nunpopmanuu. Knaccudukanus nabopmamm.
CgoiictBa nunpopmaruu. O6padoTka uHGOpMaIUK.
[TonsiTue si3pika. CTPyKTYpa MaTEMaTUYECKOTO SI3bIKA.
WcnpiTanus u coObITUS
CraTucTrueckoe onpezesieHue BEpOATHOCTU CIIy4aliHOTO COOBITHS
Krnaccuueckoe omnpenenenne BEpOATHOCTH COOBITHS
[ToHsATHS CyMMBI U IPOU3BEAECHUS COOBITHIA
Teopema citoxkeHHs BEpOSTHOCTEN
Teopema yMHOXKEHUS BEPOSATHOCTEN
. @opmyna nosHOM BeposTHocTH. Popmyna balieca
. [lToBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS
. luckpeTtHas ciaydaliHas BEJIMYNHA
. HerpepsiBHAs ciydaiiHas BeIM4uHa
. 3aKOHBI pacIpeielIeHHs TUCKPETHOMN CIydaiiHON BEITMUMHBI
. HopmanbHbIii 3aKk0H pacnpeeneHus: HEIPEPhIBHOM CIIy4allHON BEIUYMHBI
. [leppoHauanbHble TOHATUS MaTEMaTHUECKON CTATUCTUKU
. HucnoBble XapakTepUCTUKY BapUALMOHHOTO psijia
. JIuneiiHas perpeccusi 1 onpeesieHue ee napaMeTpoB.
. [lonsiTHie MOZIENT 1 MOJIETUPOBAHUSI.
. HucnoBble XapaKTepUCTUKU aJIeKBaTHOCTH IMOCTPOSHHON MOJIEINH.

XN R DD

N M= = = e e e e e = = \©
SOOI DNPHANWN—O

Kpurepuu onenuBanus oTBeTa:
- (hakTHUECKAas IPAaBUIBHOCTD, OTCYTCTBHUE (DAKTUYECKUX OLTHOOK;
- IIOJHOTAa OTBETa, IOJPOOHOE OCBEIIEHHE BOIPOCA B COOTBETCTBHUM C COJAEPKaHHEM
[IPOrPaMMBbl;
- IIyOMHA OTBETA, IOHMMaHKUE COCTOSIHUS BOIIPOCa;
- 3HaHUE TpeOOBaHUH K OCBOEHHUIO COOTBETCTBYIOILEIO BOIPOCA B IIKOJIBHOM KYpCE;
- BiaJeHue y4eOHO-HAYy4HOW peublo (MpaBUiIbHAs KOMIIO3UILIMS OTBETa, JIOTUYHOCTH €ro
IIOCTPOEHMS], JOCTATOYHOE KOJIMYECTBO IPUMEPOB, COOIIIOJIEHHE HOPM PYCCKOTO S3bIKA).
Bceero 3a npoMexyTOUHYIO aTTECTALUIO CTYJAEHT MOKET MOJIy4uTh 10 40 6amios.

®OC pang mnpoBeneHUs MPOMEXKYTOUHOM aTrrecTauu oJ00peH Ha 3acelaHuu Kadeapbl
MaTeMaTHKu, HHpopMaTuku, pusuku (mpotokoa Ne 1 ot 31 aBrycra 2022 rona).

Astop: Xpucropopona A.B.



