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IHOACHUTEJIbHAA 3AIIUCKA

B coBpemenHOM 1M(pOBOM MHUpE BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3PEHUS MPAKTHUUECKUX MPUJIOKEHHUH, TaK U UX POJM B OOpa30OBaHMH,
HEOOXOIMMOM KaX/IOMy ueloBeKy. Bospacraer ymcio mpodeccuil, mpu OBIAJACHUU KOTOPBIMU
TpeOyeTcst xopoluas 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTU U CTATHUCTUKH, TaKas MOATOTOBKA
Ba)KHA JJIs1 IPOJIOJIKEHUST 00pa3oBaHMsl U IS YCIEITHON Mpo(ecCHOHANbHOM Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMXCS Y HETO JaHHbBIX.
A nns 000CHOBAHHOTO MPHUHATHUS PEIICHUS B YCIOBHUSX HEIOCTAaTKa WM M30BITKA MH(OpMaIuu
HEoOXOOUMO B TOM YHCIE XOpPOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE
MBIIICHHE.

NMeHHO TO0ATOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHPOBATh Yy OOYYaIOIIUXCS
(YHKIMOHATIBHYIO TPAMOTHOCTb, BKJIIOUAIOIIYIO B ce0sl B Ka4eCTBE HEOTHEMIIEMON COCTaBIISAIOIIEH
yMEHHE BOCHPUHMMATh M KPUTUYECKH AaHAJIM3UPOBAaTh HWHGPOpPMAIUIO, MPEACTABICHHYIO B
pa3nuyHbIX (popMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX pPEaIbHBIX IPOIECCOB H
3aBHCHUMOCTEH, MPOU3BOIUTH IPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH IpHHLIMIAMH cOOpa, aHaim3a |
MIpPEe/ICTaBICHHs] JaHHBIX W3 pPa3jIMYHbIX cdep >KU3HU O0OIIecTBa M TOCyJapcTBa MPUOOIIAeT
o0yyaromuxcs K 00IIeCTBeHHBIM HHTepecaM. M3yueHne 0ocCHOB KOMOWHATOPUKH pa3BUBAET HABBIKU
opraHmzanuu nepedbopa W moacuéra yucia BapUaHTOB, B TOM YHUCJIE B MPUKIAJAHBIX 3a/Jayax.
3HaKOMCTBO C OCHOBaMHM Teopuu TpadoB co3gaér MareMaTHuecKud (QyHZaMeHT Ui
(dhopMHUpOBaHKS KOMIETEHIIMH B 0071aCTH MHPOPMATUKH U TU(PPOBBIX TexHOJOoTHH. [Tpn n3yuenun
CTaTUCTHKH M BEPOSTHOCTH OOOTaIIaOTCs MPEACTaBICHUs 00yUaloMUXCsl O COBPEMEHHON KapTHHE
MHUpa U METOJax €ro McciefoBaHus, GopMupyeTcs MOHUMAHUE POJIM CTATUCTUKU KaK MCTOYHHKA
COILIMAJIHO 3HAYMMOI MH(OpPMAIIMK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIIICHHS.

B cooTBeTcTBMM ¢ [aHHBIMH LEISIMH B CTPYKType MporpaMMmbl Y4eOHOro Kypca
«BepoATHOCTP M CTAaTHCTHKa» OCHOBHOTO 0OLIero oOpa3oBaHMs BBIACIEHBI CIEIYIOIINE
coJiepkaTebHO-MeToanueckue TuHuu: «llpencraBneHne NaHHBIX U OMUCATENbHAs CTATUCTHKA,
«BepoarHocTh», «neMeHTbl KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoy.

Copnepxanne nuauu «lIpencraBieHue MaHHBIX W ONUCATENbHAs CTATUCTUKA» CIIYXKHUT
OCHOBOHM Ui (POPMHPOBAHUSI HABBIKOB PAa0OTHI C MH(POpPMALUEH: OT YTEHHS W WHTEpPHpETaluu
nHpopManuu, TPEACTABICHHOW B TaOJWIAaX, Ha JguarpaMmax W Trpadukax, g0 coOopa,
NPEJCTAaBICHNUS M aHAJHM3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTHUECKUX XapAaKTEPUCTHK CPETHUX U
pacceuBanus. Pabotas ¢ naHHBIMH, OOydYaloUIMecs ydaTcsi CUUTHIBATbL W HWHTEPIPETUPOBATH
JaHHBIC, BBIIBUTaTh, QpTYMEHTUPOBATh U KPUTUKOBATH MPOCTEUIITNE TUIIOTE3bI, PA3MBIILIATh HA
(dakTopaMy, BBI3BIBAIOIIMMHM H3MEHUHMBOCTh, M OIICHMBATh WX BIMSHHME Ha paccMaTpUBaeMble
BEJIMYMHBI U MTPOIECCHI.

NHTyuTMBHOE  OpeACTaBiI€HHWE O  CIy4yalHOM  M3MEHYMBOCTH,  HCCJIEJOBaHUE
3aKOHOMEPHOCTE M TEHJEHLUM CTAHOBUTCS MOTHBUPYIOLICH OCHOBOM Ul U3YyYEHHs TEOPUU
BepoATHOCTEeH. bojblioe 3HadeHHE MMEIOT MPaKTUYECKUE 3aJaHusl, B YAaCTHOCTU OIMBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMH MOJICIISIMU.

[ToHsiTHe BEpPOSITHOCTH BBOJMUTCS KakK Mepa MpaBAononoOusi ciydaiHoro coOwiTus. [Ipu
M3y4EeHUH Y4eOHOro Kypca oOydarommecs 3HaKOMSTCS C MPOCTEUIIMMM METOJaMM BBIYMCICHUS
BEPOATHOCTEM B CIydyallHBIX SKCHEPHMEHTaX C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH HCXOIaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJISIOINIMMHU CTaBUTh M peliath Oosee CIoXKHbIE 3ana4yn. B
y4eOHBI KypC BXOJAAT HayallbHbIE MPEJCTaBICHHUSI O CIy4YalHBIX BEIMYMHAX U UX YHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax yueGHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYAIOUIMXCS C MHOXECTBAMH U
OCHOBHBIMH OIEpalMsIMU HaJl MHOXXECTBAMH, pPAacCMAaTPHBAIOTCA NPUMEpPHl MPUMEHEHHS IS
pelieHrs 3aJay, a TaKKe HCIONb30BaHUs B JAPYTUX MaTeMaTHUYeCKUX Kypcax M Yy4eOHbIX
npeaMeTax.



B 7-9 knaccax nzydaercsa yueOHBIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIA BXOIAT
pasnensl: «lIpeacraBneHue JaHHBIX M OMUCATENIbHAS CTATUCTHKA», «BeposATHOCTH», «DIEMEHTHI
KOMOWHATOpHKNY, «BBeneHue B Teopuro rpadoBy.

Ha usydenue yuebHoro kypca «BeposTHOCTh M cTaTucTHKa» oTBoxuTcs 102 uaca: B 7
kiacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 vaca (1
4ac B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

[IpencraBieHne TaHHBIX B BUJE TAOJUII, TUArpaMM, rpaduKoB. 3anoTHEHUE TaOIUI], YTCHUE
Y TIOCTPOEHUE TuarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX). UTeHUE rpad kOB peabHBIX
nporieccoB. M3Brnevuenne nHGOpPMAIUU U3 TUarpaMM U TaOJIWI, MCIIOJF30BAaHUE W MHTEPIPETAIINS
JTAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHEe apu(MEeTHYecKoe, MeAnaHa, pa3Max, HauOoibliee U
HaMMEHblIIee 3HaYeHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps! ciyuaitHO M3MEHUHMBOCTH.

Cry4aifHbIi SKCTIEpUMEHT (OIBIT) M CiydaitHoe coOwiTne. BeposTtHocTs um yactota. Porb
MaJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITUH B mIpupoae M B obmectBe. MoHera u
UTpalibHasi KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepunHbl. Yucno pédep U cymMMapHas CTEIeHb BEPIIHH.
[Ipencrasnenue o csizHocTH rpada. Llenn u nukiel. [Tyt B rpadax. O6xox rpada (3iaepoB myTh).
[Ipencrasnenue o6 opueHTUpOBaHHOM rpade. Pemenne 3agayu ¢ momopto rpagos.

8 KVIACC

[IpencraBnenne JaHHBIX B BHJIE TAOJIUL, TUArpaMM, TpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, IOAMHOXeCcTBO. Onepanuu HaJ MHOXKECTBaMHU:
o0beaUHEeHHEe, IepecedyeHue, JomnonHeHwe. CBoiicTBa  omepanuii  HaJg  MHOXECTBAMU:
[IEPEMECTUTEIBHOE,  COYETATENIbHOE,  pacHpeiesuTeNbHoe,  BKIOYeHHs.  Mcnosb3oBanue
rpauuecKoro MpeACTaBICHUS MHOXECTB JJIsl ONMMCAHMUS pEabHBIX IPOLIECCOB U SBICHHM, MpH
peuieHuu 3aay.

W3mepenue paccenBaHus JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKIOHEHUE YHMCIOBBIX
HabopoB. Jluarpamma paccenBaHMUsl.

OneMeHTapHble COOBITHS ciydaiiHoro ombita. Choydaiinple coObiTua. BepostHoctu
coObITui. OMBITEI ¢ PABHOBO3MOYKHBIMHU 3JIEMEHTapHBIMU cOOBITUSIMHU. CiryuyaiiHbiii BEIOOp. CBsI3b
MEXIY MaJlOBEPOATHBIMU M TPAKTUYECKU JOCTOBEPHBIMU COOBITHSMHU B IMPHUPOJE, OOIIECTBE U
HaykKe.

JepeBo. CBoiicTBa J€pEBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHNUE BUCSYEW BEPILMHBI,
CBSI3b MEXKIY YMCIIOM BEpIIUH U unciaoM peodep. [IpaBuio ymHoxkeHus. Pemenue 3aa4 ¢ moMOIbIO
rpagos.

[TporuBononoxubie coObITHsA. [[narpamma Ditnepa. OO0bequHEHNE U TTepecedeHUue COOBITHH.
HecoBmectnbie coObiTusi. @opMyiia coKeHHsT BEpOSTHOCTEH. YcioBHas BeposTHOCTH. [IpaBuiio
ymHokeHusi. HezaBucumbie coObiTus. IIpencraBienue skcnepuMeHTa B BUJIe JepeBa. Pernenue
3a/1a4 Ha HaXOXJIECHHE BEPOSATHOCTEH C MOMOIIbIO JEPEBA CIy4alHOIO 3KCIIEPUMEHTA, AUArPAMM
Ditnepa.



9 KJIACC

[IpencraBnenne AaHHBIX B BUAE TaOdMll, AMarpamm, rpaduKoB, MHTEPIPETALUs JaHHBIX.
Yrenue u nocTpoeHue TabNIHUL, 1UarpaMM, rpauKoB O peasbHbIM JaHHBIM.

[lepectanoBku u Qaxrtopuan. CouyeraHuss W yuciao coderaHwil. TpeyrompHuk [lackans.
Pemienue 3a1a4 ¢ MCrosib30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckas BeposSTHOCTb. CiryuailHBIN BBIOOpP TOUKHM M3 (UTYphl Ha IUIOCKOCTH, M3
OTpe3Ka U U3 JYTU OKPYKHOCTH.

Wcneitanne. Yenex u Heynauya. Cepus ucnelTaHuil 10 nepBoro ycnexa. Cepust MCIbITaHUN
bepuymm. BeposiTHOCTH COOBITHI B cepry UCTIBITaHUN bepHysm.

CrnyualiHas BeIWYMHA W pacIpelelIeHHe BEposTHOCTEH. MaremMaTHuecKkoe OXXHIaHuE U
aucnepeus. lIpuMepsl MaTeMaTHYECKOro OXKHIAHUS KaK TEOPETHYECKOIO CPEAHETO 3HAYCHHUS
BEJIMYUHBI. MareMaTu4eckoe OKUIAHUE U JUCHEPCHs CIIy4alHOM BEIMYMHBI «YHMCIIO YCIIEXOB B
cepuu ucnbITaHUN bepHym.

[Tonsarue o 3akoHe OGonbIIMX YKced. M3MepeHre BeposITHOCTEH ¢ MOMOIIbIO 4acToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIITUX YKCETT B IPUPOJIE M OOIIECTRE.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOT'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MpPOrpaMMbl ydeOHOro Kypca «BeposTHOCTH u
CTaTHCTUKA» XapaKTEePU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K MPOLUIOMY U HACTOALIEMY POCCUHCKOM MaTEMaTHKH,
LICHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHMSM pPOCCHHCKMX MAaTEMaTUKOB U  POCCHUCKOMN
MaTeMaTHYECKOU IIKOJBbI, K UCIIOJB30BAHUIO 3TUX I[OCTI/DKGHI/Iﬁ B APYIrux HayKax W IMPUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3allid ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH,
MPOIIEAYP TPAXIAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKJICHHUIO
ITHUYCCKUX HpOGHGM, CBA3AaHHLIX C NPAKTUYCCKUM IPUMCHCHUCM ,Z[OCTI/I)I(CHI/Iﬁ HAayKH, OCO3HAHUCM
BaXHOCTU MOPATbHO-3THYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTUE B PELICHUH MPAKTUYECKUX 3a/Ja4 MaTeMaTU4YecKOM
HAMpaBIIEHHOCTH, OCO3HAHMUEM BaXHOCTH MAaTEMaTUYeCKOro oOpa3oBaHMS Ha TMPOTSHKEHUU BCEH
KHU3HU ISl YCTIEUTHOW NMPOQEeCcCCUOHANBHON NESATENIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBUAYATILHOW TPACKTOPHH 00pa30BaHMS U KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HSMOIMOHAIBPHOMY M JCTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
O00BEKTOB, 3a/la4, PEUICHUH, pacCyKIeHUN, YMCHUIO BHJIETh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlMeH B JEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUs 4EJIOBEKa, IMPUPOABI M OOILIECTBAa, IOHUMAaHHUEM
MaTeMaTHYeCKOM Haykd Kak c¢epbl YeJOBEYECKOW NesTeTbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHsA LUBMIIN3ALUH, OBJIAJACHHUEM SI3BIKOM MAaTEMAaTHMKH M MAaTEMaTUYECKOU
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpa, OBJAJECHUEM MNPOCTEUIIMMHU  HaBBIKAMU
HCCIIEIOBATEIBCKON NEATEIbHOCTH;

6) puznueckoe BocnuTanne, GOpMHUpPOBaHUE KYJIbTYPbl 310POBbSI U IMOLMOHAJIBHOIO
0J1aronoJryyus:

TOTOBHOCTHIO IIPUMEHSTh MAaTEMaTUUECKHUE 3HAHUS B HHTEPECAaX CBOETO 370POBbs, BEICHUS
3I0pOBOr0 00pa3za KU3HU (3J0POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsipHas (u3nueckass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKA peQIEeKCHU, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TaKOT'0 e IpaBa Jpyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAlMe Ha NMPUMEHEHHE MAaTeMaTH4eCKUX 3HaHUHM Ui pelieHus 3agad B 001acTu
COXPAaHHOCTH OKpY>KaIOIIEH Cpelpl, IJaHUPOBAaHUS IIOCTYIKOB M OLEHKM HX BO3MOXKHBIX
MOCJEICTBUM Il OKpYXarollleld cpelibl, OCO3HAHHMEM TIJI00AJbHOIO XapakTepa 3KOJOIMYECKUX
npoOJIeM U IyTel UX pelieHus;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSX HEOIPENEIEHHOCTH, NOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAaKTHUYECKYH0 IESATEIBHOCTb, B TOM YHCJIE YMEHHE YUYUTHCS Yy IPYTHX
Jofel, mpuoOpeTaTh B COBMECTHOW NEATENFHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIMU W3
OIIbITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHMHU HOBBIX 3HAHUH, B TOM 4Hcie (HOpMYyTUpOBaTh UICH,
MOHATUS, TUNOTE3bl 00 OOBEKTaX M SABICHMUAX, B TOM 4YHCIEC paHEEe HEU3BECTHBIX, OCO3HABAThH
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUI0, BOCIIPUHUMATE CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOMMH KOHTPMEp, KOPPEKTUPOBATh INPHUHUMAEMblEe PEIICHUS U JCHCTBUS,
(bopMyIMpOBATh U OLEHUBATH PUCKU U MOCIEACTBUSA, OPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3zoBble JJjornueckue qeMcTBUA:

. BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC TPU3HAKN MAaTEMaTUUECKHX 0OBEKTOB,
MOHATHUH, OTHOIICHUH MEXIY MOHATUSAMH, (OPMYJIUPOBATH OINPENICICHUS IOHATH, YCTaHABINBATh
CYIIIECTBEHHBIM MPHU3HAK KIacCH(pUKAIMK, OCHOBaHHUS MJisi OOOOIICHHUS W CpaBHEHUS, KPUTCPHUH
MMPOBOJAMMOIO aHaJIn3a;

. BOCIPUHUMATh, (GOPMYIHPOBATh U MPEOOPA30BHIBAThH CYKICHUS: YTBEPIAUTEIbHbBIE U
OTpUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,
. BBISIBJISITH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTUBOpPEYHS B

¢dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPXKIACHHSX, MpearaTb KPUTEPUM IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

L] ACJIaTh BBIBOJbI C HUCIIOJIb30OBAHUECM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;
. pa3buparh JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKIACHUN (TpsAMBIE U OT

HpOTI/IBHOFO), IMPOBOAUTH CAMOCTOSATCIBHO HECIOXKHBIC JOKAa3aTCJIbCTBA MATEMATHYCCKUX Q)aKTOB,



BBICTpAauBaTh apryMEHTAlMlo, NPUBOJUTH HPUMEPhl U  KOHTPIPHUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

. BBIOMpPATh CIOCO0 perieHus yuyeOHOW 3amaud (CpaBHMBATh HECKOJIHKO BapHAHTOB
pereHus, BEBIOUpaTh Hanbosee NOIXOA[IINHN ¢ YYETOM CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKHE AeHCTBHSA:

L] HUCITIOJb30BATh BOIIPOCEHL KaK I/ICCJIC,Z[OBaTCJILCKI/Iﬁ HHCTPYMCHT IIO3HAaHHA,
dbopmMynupoBaTh  BOIPOCH, (UKCUPYIOIIME NPOTUBOpPEYHE, NPOOIEMy, CaMOCTOSTEIBHO
YCTaHaBJIMBATh UCKOMOC U OAHHOC, (bOpMI/IpOBaTB runoTre3y, aprymMCcHTUpPOBATL CBOIO NO3UIHIO,
MHEHHUE;

L] MNpOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IUJIAHY HECJIOKHBIN SKCIICPUMCHT,
HeOOJbIIOE HCCIEAOBAHUE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro oObeKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

. CaMOCTOATENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUST ¥ BBIBOABI TI0 pe3yibTaTaM
HpOBeI[éHHOFO HaGHIO,Z[GHI/I}I, HCCJIICAOBAaHUA, OICHUBATH JOCTOBCPHOCTDH IMMOJIYUYCHHBIX PEC3YJILTATOB,
BBLIBOJIOB ¥ O0OOIIEHUN;

. MPOTHO3MPOBATh BO3MOXKHOE  pa3BUTHE TMpOIecca, a TaKkKe  BBIIIBUTaTh
MIPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Paborta ¢ nnopmanmeii:

. BBISIBIISITH HEJOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAIIMH, TAHHBIX, HEOOXOAUMBIX
Il pelIeHus 3a1a4u;

. BBIOMPATh, aHAIM3UPOBAThH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HH()OPMAIHIO
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

. BBIOMpaTh (OpMYy TpeACTaBICHHS WHPOPMAMM W WUIIOCTPUPOBATH pEIllacMble
3a/laud CXeMaMH, TuarpaMMaMu, HHOU rpaguKoil U UX KOMOWHAIUSMU;

. OLICHUBATh HAAEKHOCTh HH(DOPMAIUKM 10 KPUTEPHUSAM, MPEIJIOKCHHBIM yUUTEIEM

WK c(HOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHMKaTUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

. BOCIIPUHMMATh U (HOPMYJIHPOBATh CYXICHHS B COOTBETCTBHH C YCJIOBUSIMH U
LEISIMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX
TCKCTAX, AaBaThb MOSICHCHUA 11O XOAY PCUHICHUA 3a1a4i, KOMMCHTHUPOBATH HOHy‘IeHHBII\/'I pE3yibTarT,

. B XOJe OOCYyXJEeHMs 3a/laBaTh BONPOCHl MO CYIIECTBY OOCYXJAaeMON TEMBI,
HpOGHGMBI, pemaeMoﬁ 3aJla4, BbICKA3bIBATh UACHU, HALICIICHHBIC HAa IMOUCK PCUICHU, COITIOCTABIIATh
CBOM CYKJICHUS C CY>KJICHUSMHU JPYTHX yUYaCTHUKOB JAMAJIOra, OOHApYKUBATh pPa3Inyle U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMYyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

. MPEJCTaBIATh Pe3yJbTaThl pEeUIeHHs] 3aJaud, SKCIepUMEHTa, HCCIeI0BaHus,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIGHHS C Y4€TOM 33734 IPE3CHTALUH U
0COOEHHOCTEH ayIUTOPHH;

. MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUIYATbHON pabOThHI
IIPU PELIEHUN Y4eOHBIX MaTEeMAaTHYECKHX 3a/1a4;
. IIPUHUMATh 1€JIb  COBMECTHOM  JEATEIbHOCTH, IUIAHMPOBATH  OpPraHU3ALUI0

COBMECTHOM palOThI, pacmnpenessTh BHUALI pabOT, JOrOoBapHBATBHCSA, OOCYXIAaTh TMPOIECC H
pe3yabTaT paboThl, 0000IAaTh MHEHHUS HECKOJIBKUX JIFOACH;

. y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXkacHUS, OOMEH MHEHHUSIMU,
MO3TOBBIE IITYPMBI U JAPYTHE), BHIMOIHITH CBOIO YacTh PaOOTHl U KOOPJAMHUPOBATH CBOH JACHCTBUS
C IPYrMMH 4YICHAMH KOMAaHIbI, OIICHWBATh KAuyeCTBO CBOETO BKJIaJa B OOMMIA MPOAYKT O
KpUTEpUsiM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOJCHCTBHS.



PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmn3anus:

. CaMOCTOSITENIFHO COCTABJIATH IUIAH, aJTOPUTM PEIICHMS 3a/1add (WM €ro 4acTb),
BBIOMpPATh CHOCOO pEIICHUs C YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH C YIETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHATbHbII HHTE/JIEKT:

. BJIQJIETh CIOCOOAaMHM CAaMONPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3ylbrara
pelIeHrs MaTeMaTHYECKOH 3a1a4u;
. MpPeBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 33]1a4H, BHOCUTh

KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAl/IGHHBIX OIIMOOK, BBISBICHHBIX
TPYJAHOCTEN;

. OLICHUBATh COOTBETCTBHE pe3yJbTaTa JEATEIIbHOCTH IIOCTABICHHOM ILIeTH U
YCIIOBUSIM, OOBSICHATH NPHYMHBI TOCTIKCHNS WIIM HEJJOCTHKECHUS 1IeJIH, HaXOUTh OMIMOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 Kiacce oOydalouIuiics TONYYUT CJEAYIONIIUME MPEIMETHBIC
pe3yabTaThl:

Uurare wHpOpMAIMIO, TPEIACTABICHHYI0 B TaONHIIAX, Ha JHArpaMMax, MPEACTaBIATh
JaHHBIE B BHUJEC TaOJUIl, CTPOUTh OUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MAacCUBaM 3HAYCHUH.

OnuceiBaTh ¥ MHTEPHPETUPOBATH peajbHbIE YHWCIOBBIE JaHHBIC, IMPEICTABICHHBIE B
TabNIuIax, Ha AUarpamMmax, rpadukax.

Hcnonp3oBaTh i1 ONHMCAaHUSA JAHHBIX CTATUCTHUECKHE XapaKTEPUCTUKHU: CpeaHee
apudmernueckoe, MearaHa, HaUOOJIbIIICEe U HAMMEHBIIIEE 3HAYCHUS, Pa3Max.

NMeTp mipeAcCTaBiICHHE O CIIy4yallHOM HM3MEHUMBOCTH Ha TMpUMEpax IeH, (Ppu3nueckux
BEJIMYMH, aHTPOTIOMETPHUYECKUX JTaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOWIMBOCTH.

K xonmy oOydyeHuss B 8 Kiacce oOydyaromuiicsl TMOJIYYUT CIEAYIONME IPEIMETHbBIC
pe3yabTaThI:

N3Bnekats U mpeoOpa3oBbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOJIUL], JUArpaMM,
rpaduKoB, MPEACTABIATH JaHHBIC B BUJE TaOIUII, JHarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX MTOKa3aTeNed: CpeIHUX 3HAYCHUH U Mep
pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOTBI YMCIOBBIX 3HAYEHUH U 4aCTOThI COOBITHI, B TOM YHUCIIE IO pe3yJIbTaTaM
M3MEpEHUI 1 HaOIIOICHUH.

HaxonuTh BepOATHOCTH CIIy4ailHbIX COOBITUH B OMNBITAX, 3Has BEPOSTHOCTU 3JIEMEHTapHBIX
COOBITHI{, B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBate rpaduyeckue MOJENIU: JEPeBO CIy4YailHOro AKCIEPUMEHTA, AHarpaMmbl
Dlinepa, ynciosas mpsmasl.



OnepupoBaTh MOHSATUSIMU: MHOKECTBO, IOJMHOYXECTBO, BBINOJHATH ONEPAllUU Haj
MHOXKECTBaMHU: OOBEIMHECHHE, IepeceueHue, IOMOTHEHHUE, MEePEUUCIAITh JJIEMEHThI MHOXKECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

Ucnonb3oBath rpaduueckoe MPEICTAaBICHHE MHOXECTB M CBS3CH MEXKIY HHUMH IS
OIMCaHUs MPOLIECCOB U SIBICHUMN, B TOM YHUCIIE MIPH PEHICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
1 KYpCOB.

K xonmy oOydyeHuss B 9 Kkiacce oOydyaromuiicsi TMOIYYUT CIEAYIONME TIPEIMETHbBIC
pe3yabTaThI:

N3Bnekate u nmpeodpa3oBbIBaTh HHPOPMAIIUIO, TTPEACTABICHHYIO B Pa3IUYHBIX HCTOYHUKAX
B BU/JIE TaOJIHII, TUarpamm, rpaduKoB, MPeACTaBIATh JaHHbBIC B BIJIC TaOIUIL, TUarpamMmm, rpaduKkos.

Pemare 3amaum OpraHu3oBaHHBIM TEpeOOpPOM BapHAHTOB, a TaKXKE C HMCIOJb30BaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTesbHbIE XapaKTEPUCTUKHU JJIsI MACCUBOB YHMCJIOBBIX JAHHBIX, B TOM
YHUCJie CPEAHUE 3HAYEHUS U MEPhI PACCEUBAHMUSL.

HaxonuTh 4acTOThl 3HAYEHUIH M YaCTOTHI COOBITHS, B TOM YHCIIE MOIB3YSACh pe3ybTaTaMu
MPOBEIEHHBIX U3MEPECHUN U HAOIIOICHUIA.

HaxonuTh BEpOSITHOCTH CITyYaHBIX COOBITHH B M3YUYEHHBIX OIBITaX, B TOM YHCJIC B OMBITaX
C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX UCHBITAHUN 10 TIEPBOrO ycIexa, B
cepusx ucnbiTaHui bepHysu.

HNmets npeacrasiaeHue o Clly4aliHOW BEJIMYUHE U O PaCIPENEIICHUN BEPOSTHOCTEM.

NMeTp mpencTaBieHrne O 3aKOHE OOJBIIUX YHCEN KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYHBOCTHU M O POJIM 3aKOHA OOJBIIUX YKCEN B MPUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

TEMATHUYECKOE IIVIAHUPOBAHHUE

7 KJIIACC
No  HaumeHoBaHue pa3ienoB KonuuecTBo uacos OnexTpoHHbIE (IU(POBEIC)
n/m M TCM IPOTPaMMBI  Beero  KoHTposbHble  [IpakTHYECKHeE o0pa3oBaTeIbHBIC PECYPCHI
paboTsr paboThI
1  IlpencraBieHHe TJaHHBIX 7 BBEIINTE 2 https://m.eds00.ru/89N37X690
3HauCHUE
2 OmnwmcarenbHasg 8 BBEINTE 1 https://m.edsoo.ru/1LSV4LDNF
CTaTHCTHKA 3HauCHUE
3 Cuyuaiinas 6 BBEIHNTE 1 https://m.edsoo.rt/GWRMYO3Z0
U3MEHYUBOCTD 3HauCHUE
4  BBeneHue B TEOPHIO 4 BBEINTE BBEINTE https://m.edsoo.ru/ZC1IM6K 65
rpagoB 3HauCHUE 3HaUCHHE
5  BeposTHOCTB M 4acTOTa 4 BBEINTE 1 https://m.edsoo.ru/H3IK1SSMAW
CIIy4aitHOTO COOBITHUS 3HAYCHUE
6  OO0oO6mieHue, 5 2 BBEIUTE https://m.edsoo.ru/LFUSEKRSF
cUCTEeMaTH3aIsl 3HAHUH 3HaYCHUE
J106aBUTH CTPOKY
OBILIEE KOJIMYECTBO 34 2 5
YACOB IO ITPOT'PAMME
8 KUIACC
Ne HawmmeHnoBanue pa3nenoB KonmuecTBo yacoB DnexTpoHHbIE (LIU(pPOBHIC)
n/m W TeM TPOrpaMMBbl Beero Koutponbusie  IIpakTuueckue o0pazoBatesbHbIC PeCypPChI
paboThI paboThI
1  TloBropenwue kypca 7 4 BBEINTE BBEINTE https://m.edsoo.rw/X3FZS77JT
KJacca 3HaYCHUE 3HaYCHUE
2 OmnwucarenbHas 4 BBEINTE BBENTE https://m.edsoo0.ru/SDX3YEE7C
cTatucTuka. PaccemBanue 3HaYCHUE 3HaYCHUE
JAHHBIX
3 MHuoxecTBa 4 BBCJINTE BBCJINTE https://m.edsoo.ru/SGSLMI7R3
3HaUCHHE 3HAUCHHE
4  BeposATHOCTb Cily4aiHOTO 6 BBEIUTE 1 https://m.edsoo.ru/LUSYQKXOL
COOBITUS 3HaUCHHE
5  BBejcHHE B TCOPHIO 4 BBEIUTE BBEIUTE https://m.eds00.ru/40G4X25TN
rpagoB 3HaUCHHE 3HAUCHHE
6  CnyyaiiHble COOBITHA 8 BBEINTE BBEINTE https://m.edsoo.ru/FSES8710K
3HAUCHHE 3HaUCHHE
7  O0600mmeHwHe, 4 2 BBEIUTE https://m.edsoo.ru/I37K3MSIF
CHCTeMaTH3aIHs 3HAHUIH 3HAUCHHE
J106aBUTH CTPOKY
OBLIEE KOJIMYECTBO 34 2 1
YACOB I10 I[TPOTPAMME
9 KJIACC
Ne HawmmeHoBaHHe pa3zienoB KommuecTBo yacoB DnexTpoHHbIE (LIU(pPOBEIC)
n/m M TCM IPOTPAMMBI  Beero KoHTpolbHble — [IpakTHYeCKHe o0pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1  TloBropenue Kypca 8 4 BBEHNTE BBEINTE https://m.edsoo.ru/FISB2Q6TK

KJj1acca 3HA4YCHHUC 3HA4YCHHC


https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF
https://m.edsoo.ru/F1SB2Q6TK

No  HaumenoBanue paznieioB
/1 U TEM IPOTrPaMMBbl

2 DJaeMeHTHI
KOMOWHATOPUKH

3 T'eomerpuueckas
BEPOSITHOCTh

4  Ucnertanus beprnymm
5  CnydaiiHas BeNHMYUHA
6  OO6oOuieHne, KOHTPOJIb
J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO
YACOB I10O I[TPOI'PAMME

Bcero KonTtposnbhbie

4

10

34

KonnuecTBo yacos

paboThI

BBEIUTE
3HAYCHHE
BBEIUTE
3HaYCHHE
BBEINTE
3HaYCHHE
BBEINTE
3HAYCHHUE

1

ITpakTrueckue
paboThI

1

BBCOUTC
3HA4YCHHC

1

BBCOUTC
3HAYCHUC

BBCOUTC
3HA4YCHUC

OnexktpoHHbIE (LI(POBEIE)
o0pazoBarebHbIE PECyPChI

https://m.edsoo.ru/OTVIFYMO0S8

https://m.edsoo.ru/JRA02MMJ7

https://m.edsoo.ru/PVPMDGFCN

https://m.edsoo.ru/PC35FWECN

https://m.edsoo.ru/BBFTYCMQO



https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0

7 KJIACC

HaumenoBanue

Komnuect

OcHOBHOE cofepx)aHNe

OCHOBHBIE BUIBI JESITEILHOCTH

pazzena (Tembl) Kypca| BO 4acoB 00yYaromuxcst
[IpencraBnenue 7 [IpencraBnenue nanHeix (OcBauBaTh CIOCO0bI MPEJCTaBIICHUS]
TTAHHBIX B Ta0JIMIAX.CTATUCTUYECKUX  JTAHHBIX ¥ YHCJIOBBIX
[IpakTHueckue MacCHUBOB
BBHIYMCIICHUS MOC TOMOMIbIO TabMUI] W JuarpaMm ¢
TaOJIMYHBIM JAHHBIM.MCIIOJIb30BAHUEM aKTYaJbHBIX ¥ Ba)KHBIX]
M3Bneuenue TAaHHBIX (memorpaduueckue JTAaHHBIE,
138 MHTEPIPETALUAIPOU3BOJCTBO MPOMBIIITICHHON
TaOIMYHBIX JAHHBIXd  CEJIbCKOXO3SIICTBEHHOM  NIPOIYKIHUU,
[IpakTrueckas pabota  (0OMIECTBEHHBIC U IPUPOIHBIC SBICHHS).
«Ta0murs. MN3yuyaTh MeTOABI PA0OTHI C TAOTUIHBIMU
['paduueckoe U rpa@uuecKUMH MPEICTaBICHUSIMU JaHHBIX|
MpE/ICTABICHHUE TAaHHBIX BC TOMOIIBIO HU(POBBIX PECYpPCOB B XOJIE
BUJIE KPYTOBBIX, [PaKTUYECKUX paboT
CTOTOMKOBBIX
(CTONMOYATHIX) JAHArpaMM.
UreHne W NOCTPOCHHUE]
narpamm.
[ Ipumepsl
nemMorpaduIecKux
rarpaMm.
[IpaxkTrueckas padbora
«JlnarpaMmMbD»
OnucaTtenbHast 8 Hucnoseie HaOopbelOcBauBATh MOHSTHS: YHCIOBOH HAOOp,
CTaTUCTUKA Cpennee Mepa  [EHTPATbHOW  TEHACHUIUU  (Mepa)
apudmernueckoe. [IEHTpA), B TOM qHUCIIe cpenHee
Menuana YHCIIOBOTO@PU(PMETHUECKOE, MEIUAHA.
Habopa.  YcTOWYMBOCTHOMUCHIBATH CTATHCTHYECKUE JIaHHBIC C
MeIUaHBbI. MOMOIIBIO CPEAHETr0 apu(PMETHIECKOTO M|
[IpakTuueckas pabota  [MEIHAHBI.
«Cpennue  3HaueHus».Pemars 3agauu.
HaunGonpiiee nHU3yyaTh ¢BOMCTBA CPEIHUX, B TOM YHCIIE C
HAaUMEHBIIEe  3HAUCHUSMOMOINBIO MHU(POBBIX PECypcoB, B XOJI¢
YHCIIOBOTO Habopa.IpaKTHYECKUX padoT.
Pazmax OcBauBaTh MNOHATHS: HauOoIbIIee W
HauMEHbIIIee 3HAUYEHUs YUCIOBOTO MaccHBa,
pa3max.
Pemiate 3amaum  Ha BBIOOp  crmoco0a
OMUCaHUsl JAaHHBIX B COOTBETCTBUU C
PUPOIOH TaHHBIX U LIEJSIMU MUCCIIEAOBAHUS
Cnyuaiinas 6 Cnyuaiinas OcBauBaTh NMOHATHS: YaCTOTa 3HAUEHUH B
M3MEHYUBOCTD M3MEHYUBOCTD MaccHBE JaHHBIX, TPYNIHUPOBKA JaHHBIX,
(mpuMepsI). Yacrorarucrorpamma.
3HaueHUH B MaccuBeCTPOMTH U aHAJIM3MPOBATH THCTOTPAMMBI,
naHHbIX. [ pynmupoBka. |[mMoAOMPATHh MOIXOSIINNA IIAr TPYIITHPOBKY.
['ucTorpammel. OcBauBaTh rpadUyecKre TPEICTABICHUS
[IpakTuyeckas paboTa  [pa3HbBIX BHJOB CIy4YallHOM HM3MEHYHMBOCTH, B
«Cryqaitnas TOM YHCIIe
M3MEHUYUBOCTHY C TOMOIIBID IH(POBBIX PECYpPCOB, B XOME




PaKTUYECKON pabOThI

I[TPOI'PAMME

Brenenue B Teopuro 4 ['pad, BepmmHa, pebpo. |OcBamBaTh NOHATHS: Tpad, BepiirHa rpada,
rpadoB [lpencraBnenue 3agaun  pebpo  rpada, cremeHb  (BaJICHTHOCTH
C  momomplo  rpada.BepIIuHbl), eTh
CreneHb  (BaJIGHTHOCTB)U LIUKJL.
BEPILUHBI. OcBauBaTh NOHATHS: TMyTh B Trpade,
Yucio pebep UpiIepoB nyTh, o0xox rpada,
CyMMapHast CTENEHBOPUEHTUPOBAHHBIH rpad.
BepunH. llens n nuxiiPemaTs 3aJa4M Ha IOUCK CyMMBI CTEIIEHEH
[TyTs B Trpade. BepinH rpacda, Ha MOUCK 00xoaa rpada, Ha
IIpencrasnenue O[IOUCK ITyTeH
cBs3HOCTH Tpada. OOX0B OpPHECHTHPOBAHHBIX Ipadax.
rpada (3itiepoB myTh). |[(OcBauBaTh COCOOBI NPECTABICHUS 331aYy
[IpencraBnenue U3 Kypca aiureOppl, TE€OMETpUU, TEOPHUH|
00 OpUEHTUPOBAHHBIXBEPOSITHOCTEN,  APYTUX  HPEIMETOB (|
rpadax MOMOIIIBIO rpadoB (kapTshl, CXEMBI,
DIIGKTpUYECKUE  1enH,  (YHKIHOHAIBHBIC
COOTBETCTBHSI) HA MPUMEPaAX
BeposTHOCTD U 4 CiyyaliHbIN ONIBIT OcBauBaTh NOHATHA: CIy4YallHBIA ONBIT U
HacTOTa CIy4aitHOTO W CIy4ailHOE€ COOBITHE.CITy4aiiHOe COOBITHE, MAaJOBEPOSTHOE W
COOBITUS BeposTHOCTP M 4acTOTANPaKTHUYECKH JTOCTOBEPHOE COOBITHE.
COOBITHSI. PonpM3y4yartb  3HAYUMMOCTh  MaJIOBEPOSTHBIX
MaJIOBEPOSITHBIX COOBITHIA B IPUPOJIC U OOIIECTBE HA BAKHBIX
138 MPaKTUYECKUITPUMEpPax
NTOCTOBEPHBIX COOBITHI B(aBapuy, HECYACTHBIC CIlydad, 3alluTa
pupoe MepcoHAbHONM  WH(pOpMaluu,  Iepenayal
1 B oOmecTBe. MOHeTa  |TaHHBIX).
U wurpanbHas kocTh BU3yuaTh poJb KJIACCUYECKHX
TEOPUU BEPOSTHOCTEN.  BEPOSITHOCTHBIX MoJenen (MoHeTa,
[IpakTrueckas paboTa  [UrpajgbHas KOCTh) B TEOPUU BEPOSATHOCTEH.
«Hacrtora BbImaieHussHa6a0aaTh U M3y4aTh 4acTOTy COOBITHIl B
opJia» [IPOCTBIX OSKCIIEPUMEHTaX, B TOM 4YHCIE C
MOMOIIbI0 IU(PPOBBIX PECYPCOB, B XOJE
MPaKTUYECKON PabOThI
O0o01eHue, 5 [IpencraBnenue naHHBIX.IIOBTOPATH H3YYEHHOE U BbICTPAMBATH
cUCTEMaTH3alus OnuncarenpHas CHUCTEMY 3HAHUM.
3HaAHUI craTucTUKA. BeposTHOocTHPemiaTh 3agayM  Ha IIPEACTABICHHUE U
CIIy4aifHOTO COOBITHS OMMCAHNUE JIaHHBIX C TOMOIIBI0 HU3YUYEHHBIX|
XapaKTePUCTHK.
O0cy:K1aTh MpUMePbI CITyYalHBIX COOBITHH,
MaJIOBEPOSTHBIX u MIPAKTUYECKH|
TTOCTOBEPHBIX CIIYYalWHBIX COOBITHUN, UX POJIH|
B IPUPOJIE U )KU3HU YEJIOBEKa
OBIIEE 34
KOJIMYECTBO
YACOBIIO




8 KJIACC

Haumenosanue
pasnena (Tembl) Kypca

Kommuect
BO 4acoB

OcHOBHOE coaepx)aHNue

OcHOBHEIE BUObI ACATCIBHOCTHU
00y4aromuxcst

[ToBTOpenune kypca 7 4 [IpencraBinenue naHHBIX.IIOBTOPATH HM3YYEHHOE M BbICTPAMBATDH
KJiacca OnucarenpHas CHUCTEMY 3HAHUMU.
cratuctuka. ChnydaiiHasPemaTh 3agauM  Ha TPEACTaBICHHE W
M3MEHYMBOCTh. (CpeaHUEONUCaHne JTaHHBIX C MOMOIIbI0 H3YYEHHBIX
YHCIIOBOTO Habopa.xapaktepuctuk. Pemars  3agaum  Ha
CrnyualiHbie COOBITHSL. [PE/ICTABJICHUE TPYIIUPOBAHHBIX JTaHHBIX |
BeposSTHOCTH M 4acCTOTHLOMUCAHKUE CIIyYaHHOU H3MEHUYUBOCTH.
Knaccuueckne  monenuPemars 3agauM Ha ONpeesieHUE YacTOTHI
TEOPUH  BEPOATHOCTEH:CIIyJailHBIX COOBITHI, 0OCYKIEHUE TPUMEPOB
MOHETa ¥  UrpajbHasCIyYailHBIX COOBITUH, MAIOBEPOSTHBIX
KOCTh M TPAKTHUYECKU JIOCTOBEPHBIX CIy4YalHBIX|
COOBITHIA, WX pOJIM B TPHUPOAEC U KU3HU
YyelroBeKa
OnucaTtenbHast 4 Otknonenusa. [ucnepcusiOcBamBaTb  NOHATHS:  JUCIEpCUS |
CTaTUCTHUKA. YHCIIOBOTO Habopa. CTAaHJApPTHOE OTKJIOHEHHE, UCIIOJIb30BATh ITH|
PaccenBanue 1aHHBIX CrangapTHOE OTKJIIOHEHHEXapAaKTEPUCTUKH JIJISl OMMCAHUS pacCerBaHUS
YHCIOBOTO Habopa. TTaHHBIX.
JlnarpamMmbl paccenBaHus BoIABUraTh rMNOTE3bl 00 OTCYTCTBUM WIIY
HaJTUIUHI CBSI3U o JuarpaMmmamy
[paccerBaHUsl.
CTpouth JAuarpaMMbl paccEUBaHUS  IIO|
MMEIOUIMMCSL  JTaHHBIM, B TOM 4YHUCIE C
MOMOILIbI0 KOMITBIOTEPA
MmuoxkecTBa 4 MHOXeCTBO, OcBauBaTh MOHATHS: MHOKECTBO, DJICMCHT
MOAMHOKECTBO. MHOKECTBA, ITOJIMHOXKECTBO.
Omneparnyu HaJBBINOJHATH ONepauMu HaJ MHOXXECTBaMHU:
MHOXECTBAMU: 00BeAMHEHNE, TIEPEeCEUCHHE, JOMOHEHNUE.
00bEINHEHNE, Ncnoan3oBaTh CBOIICTBA:
repeceyeHue, [epEMECTUTENBHOE, coueTareIbHoE,
NOTIOJTHEHHUE. [pactpenenuTeabHoe, BKJIIOUEHUS.
CaoiictBa onepaunii HaglcnoJb30BaTh rpaduueckoe]
MHO>KECTBaMU: MpE/ICTaBICHUE MHOXXECTB IpPU OINHCAHUY
MepeMeCTUTENBHOE, [pe€aTbHBIX MPOIIECCOB
COYeTaTeNIbHOE, U SIBJICHU, NMPU pEeUIeHUH 33Jad U3 JPYIrHx
[pacipeeuTeIbHOE, Y4eOHBIX TPEIMETOB U KYyPCOB
BKJTIOUCHUS.
['pauueckoe
MPEICTAaBICHHE MHOMXKECTB
BeposiTHOCTB 6 DneMeHTapHble COObITHS.(OCBaMBATH NMOHATHA: JJIEMEHTAPHOE
CITy4aifHOTO COOBITHS CryqaifHbIe COOBITHS. coObITHE, ciy4yaitHOe coObITHE KaK
braronpusTcTByIOlME  |COBOKYITHOCTh OJIaronPUSITCTBYIOLIUX
AIIEMEHTapHbIE COOBITUS.PJIEMEHTAPHBIX COOBITHUI, PaBHOBO3MOXKHBIE
BeposiTHOCTH ~ COOBITHI.pIIEMEHTApHbBIE COOBITHSI.
OnbITHI cPemarnb 3a1a4u Ha BBIYKCIICHHE
ABHOBO3MOKHBIMU BEPOATHOCTEH COOBITHI IO BEPOSITHOCTSIM|




BIIeMEHTapHBIMU DIIEMEHTAPHBIX COOBITUH CITy4aifHOTO OIBITA.
coObiTusiMu. CoyuaiiHbeiiiPemarb 3a1a4M Ha BBEIYMCJICHUE,
BHIOOP. BEPOSTHOCTEW  COOBITUH B ONBITaX ¢
[IpakTuueckasi pabota  [paBHOBO3MOXHBIMU 3JI€EMEHTapHBIMHY|
«OMBITHI COOBITHSIMH, B TOM YHCIIC
C PAaBHOBO3MOKHBIMHC TOMOIIbIO KOMIIBIOTEPA.
PIIEMEHTAPHBIMU [IpoBOAMTH U U3Y4YATh ONBITHI
COOBITHSIMIDY C  PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMHY|
COOBITHSIMH
(c UCHOJIB30BaHUEM MOHET, UIPaJIbHBIX|
KOCTEM, JApyrux Mozeneil) B XOng
MPaKTUYECKOU PaOOTHI
BBeneHne B TEOpPHIO /lepeso. CpoiictBaOcBanBaTh MOHATHS: JIEPEBO Kak rpad Oe3
rpadoB nepeBa: €IMHCTBEHHOCTHIIMKIIA, BUCAYas BepIIMHA (JIUCT), BETBH
MyTH, CyIlIECTBOBAHHUEIEPEBA, MYTh

BUCSTYCH BEPIIUHBI, CBS3b
MCKIAY YHUCJIOM BCPIIHH U
yucioMm pebdep. [IpaBmiio
[YMHOXXEHUS

B IEpEBE, TUAMETP JIEPEBa.

M3yyaTh cBOiCTBa JepeBa: CyLIECTBOBAHUE]
BHCSYCH BEPIIMHBI, €AWHCTBEHHOCTb IIyTH
MEXy JBYMsI BEpIIMHAMHU, CBA3b MEXKNY|
YKCIIOM BEPIIMH U YUCIOM pedep.

PemiaTh 3aga4m Ha MOUCK U IEPEUYUCIICHUE
yTEeH B I€PEBE, ONPENCICHUE YHCIIa BEPIINH
win pebep B JepeBe, 00xoJ OWHApHOTO
nepeBa, B TOM 4YHCI€ C IPUMEHEHUEM
[IPaBHJIa YMHOKECHHUSI

CryqaifHbIe COOBITHS

[IpoTHBOMOJIOKHOE
coObITHE. Juarpammal
Ditnepa.

O0benuHEeHNE u
nepeceyeHrue  COOBITHH.
HecoBmecTHBIE COOBITHSI.
Dopmyia CJI0’KEHUS
BEPOSITHOCTEM.
[IpaBuio YMHOKEHHUS]
BEPOATHOCTEM.
YcioBHasT  BEPOSITHOCTb.
HezaBucumbie  COOBITHSI.
[IpencraBnenue
CIIy4aiiHOTO

DKCIICPUMEHTa B  BUJC
nepesa

OcBauBaTh TOHSITHSA: B3aMMHO
MPOTUBOTIOJIOKHBIE COOBITHSI, OTIEPAIlUU HA/|
COOBITUAMH, OOBEAMHEHHUE U TEePECCUCHHE]
coObITHH, nuarpamma Oiinepa (Ditnepa—

Benna), COBMECTHbIE M  HECOBMECTHBIE
COOBITHSL.
N3yyaTh TeopeMbl 0 BEPOSATHOCTH

00bEeTMHEHNsI JIBYX COOBITHH ((hopMyJibl
CJIO’KEHUS BEPOSITHOCTEH ).

Pemiath 3agauM, B TOM 4YHCJIE TEKCTOBBIE
3aJjaud  HAa  ONpEJAEJICHHE BEPOSTHOCTEH
00BbEIMHEHNUST M TEepPEeceYeHUs COOBITUH ¢
MOMOIIBI0 YHMCJIOBOM MPSAMOM, aMarpamm
Diinepa, GopMyIIbl CIOKEHHS

BEPOSITHOCTEH.

OcBanBaTh MOHATHUS: NIPABUIO YMHOXKCHUS
BEPOSITHOCTEH,  YCIIOBHas  BEPOSITHOCTb,
HE3aBUCHMBbIE COOBITHSI JEPEBO CIIy4alHOIO
OTIBITA.

N3yuarh CBOMCTBA
HE3aBUCHMBIX COOBITHI.
Pemiath, 3a7auuM Ha  OmpeneNieHHE U
MICTI0JIb30BaHUE HE3aBUCUMBIX COOBITUI.
PemaTe 3a7a4M Ha ITOMCK BEPOSITHOCTEM, B
TOM YHCJIE YCIIOBHBIX, C MCIIOJIb30BaHHEM

(ompenenenusi)

JIepeBa CIIy4alHOro OIbITA




O0o001eHue, 4 [IpeacraBnenue AaHHBIX.IIOBTOPATHL U3yYEeHHOE U BBICTPAMBATH
cUCTEMaTH3aus OnncarenpHas cHCTEMY
3HaAHUI CTaTUCTHUKA. I'padbl.3HAHUIA.
BepositHoCTh cnydaitHoroPemiaTtb 3aga4M  Ha TPEICTABICHUE U
COOBITHSL. OMUCAaHUE JIAHHBIX C TMOMOIIBI0O HU3yYEHHBIX|
DJIEMEHTBI XapaKTEPUCTHK. Pemars  3agaum C
KOMOMHATOPHUKH nprMeHeHneM rpados.
Pemate 3a1a4u Ha HaXO0XK/JICHUE
BEPOSTHOCTH  CIy4ailHOTO  COOBITHS IO
BEPOATHOCTSIM DJIEMEHTapHBIX COOBITHI, B
TOM YHCIIE B OIBITAX
C  PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMHY|
COOBITHSIMU. Pematn 3agaun H4|
HAXO0XJIEHUE BEPOATHOCTEH OOBEIMHEHMS U
nepecedeHuss COOBITHI,, B TOM  YHCIE
HE3aBUCHUMBIX, c WCIIOJIb30BAHUEM]
rpaduuecKux TPEINCTaBICHUA © JEepeBa
CIIy4aiiHOTO OIIBITA.
Pemiate  3aa4M = Ha  [EPEUYUCIICHUE
KOMOMHAIM (YMCiIa TEepPecTaHOBOK, YHCIA
COUCTaHMI), HA HAXOXKJEHHUE BEPOSTHOCTEH|
COOBITHIA
C NpUMEHEHHEM KOMOWHATOPUKU, B TOM|
YUCJIE€ C HCIOJb30BAaHUEM TPEYrOJIbHUKA
[lackans
OBIIEE 34
KOJIMYECTBO
HYACOB 1O

I[TPOI'PAMME




9 KJIACC

HanmenoBanue
paznena (Tembl) Kypca

Komnuect
BO 4acoOB

OcHOBHOE coziepKaHNe

OCHOBHBIC BU/IbI JACATSILHOCTH
00yYaromuXxcst

IloBTOpEeHME Kypca 8 4 [IpencrasieHue nanHbiX. [[IOBTOPATH N3yYEHHOE U BHICTPAUBATh
KJlacca OnucarenbHas cucTeMy

craThcTuka. Onepauuu  [3HAHUH.

HaJ COOBITUSIMU. PemaTe 321241 Ha IPEJCTaBICHUE U

He3aBucHMOCTH COOBITHH [OITHMCAHNE JAHHBIX.

PemaTe 3aqaum Ha HAXOXKIACHUE
BEPOSATHOCTEH 00BETMHEHUS U TIEPECeUCHHS
COOBITHIA, B TOM YHCJIE HE3aBUCUMBIX, C
MCIIOJIb30BaHNEM TpadUIeCKUX
MPEJCTABICHUI U JIEpEBA CIyYalHOIO OIbITA.
PemaTh 321241 Ha IepEeYUCIICHUE
KOMOWHAIMK (YUCIa IEPEeCTaHOBOK, YHCIIa
COUETaHUM ),
Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITUI
C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YUCIIE C UCTIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans
DJIEMEHTBI 4 [lepecTaHOBKH. OcBanBaTh NOHSATHS: KOMOMHATOPHOE
KOMOWHATOPHKHU Daktopuan. CoueTaHus U [IPaBUIIO YMHOXKEHHUS, YIOPSAIOUCHHAs Iapa,

YUCIIO COYCTAHMI. TpOIKa 0OBEKTOB, TIEPECTAHOBKA, (PaKTOPHAIT

Tpeyronenuk [lackand. [gucia, coueTaHue, YUCI0 COYETaHUM,

[IpakTuueckas pabota  [TpeyroiabHuk Ilackars.

«Bpruncienue Pemiars 321244 Ha IEPEYUCIIEHNE

BEPOATHOCTEN YIOPSIOYEHHBIX Nap, TPOEK, EPEUNCICHUE

C MCII0JIb30BaHUEM MepeCcTaHOBOK

KOMOMHATOPHBIX 1 COYETAaHUU 3JIEMEHTOB Pa3JIMYHbIX

(YHKIUI 3IEKTPOHHBIX  [MHOKECTB.

TaOIUID PemaTe 321241 Ha IPUMEHEHKE YU CIIA
couyeTaHuil B ajredpe (COKpalieHHOe
yYMHOXeHHE, OnHOM HbloTOHA).

Pemiath, npuMeHsist KOMOMHATOPHKY,
3a1a4n
Ha BBIYUCIIEHUE BEPOSTHOCTEH, B TOM YHUCIIE C
MOMOIIIBIO 3JIEKTPOHHBIX TaOJIUI] B XO/€
PaKTUYECKON paboThI
['eomeTpuueckas 4 ['eomeTprueckas OcBauBaTh NOHATHE TEOMETPUIYECKOM
BEPOSTHOCTD BEpPOATHOCTb. Clly4aliHbIMBEPOATHOCTH.

BBEIOOP TOUKH U3 (HUTYPHI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPYKHOCTH

PemaTh 3a1a4M Ha HAXOXK/ICHUE
BepOHTHOCTeﬁ B OIIBITax, NPCACTABUMBIX KaK
BBEIOOP TOUEK

113 MHOTOYTOJIbHUKA, Kpyra, OTPE3Ka UIIH
ITYTH OKPYKHOCTH, YUCIIOBOTO TIPOMEKYTKA




Vcnibitanus bepHymm

HcneiTanue. Ycnex u
Heynaya. Cepust
VCIIBITAHUH JJO IEPBOTO
ycnexa. Ucnbitanus
bepnyiuu. BepositHocTn
COOBITUH B CEPUH
ycrbITaHui bepHyun.
[IpakTrueckas paboTa
«cnpiTanus bepHymm»

OcBauBaTh NOHATHSA: UCIIBITAHUE,
PIIEMEHTAPHOE COOBITHE B UCTIBITAHUHU (yCTIEX
M HEyJaya), Cepysl UCTIbITAaHUI, HACTYIJIEHUE
MepBOTO ycnexa (Heyaaun), Cepust
ycnbITaHui bepryun.

PemaTe 3aqaum Ha HAXOXKIACHUE
BEPOSTHOCTEW COOBITHI B CEPUN UCTIBITAHUH
110 IEPBOTO yCIIeXa, B TOM YHUCJIE C
pUMEHEHHEM (OPMYIIBI CyMMBI
FEOMETPUUYECKON MPOTPECCUMN.

PemaTh 3aga4u Ha HaXOXXJIEHUE
BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHUI B
cepuM UCIbITaHUN bepHyium, Ha
HAaXO0KJIEHUE BEPOSITHOCTH OIPEECICHHOTO
YKCIIa YCIIEXOB B CEPUM UCIIBITAHUIN
bepuyum.

M3yuyaTh B X0/1€ IPAKTHY€CKOI padoThl, B
TOM YHCIIE C IOMOUIBIO HU(POBBIX PECYPCOB,
CBOICTBA BEPOATHOCTH B CEPUU MCIIBITAHUN
bepHymn

CnyuaiiHas BeJIMUMHA

CiyualiHas BeJIM4MHA U
pacrpeesieHue
BEPOSTHOCTEH.
MatemaTnueckoe
0)KMJIAHHWE U TUCTIEPCUs
CITy4ailHON BEJIMYUHBI.
[Ipumepsl
MaTEeMaTH4eCKOTrO
0)KMJIAHUS KaK
TEOPETHYECKOT0 CPETHETO
3HAUCHUS BEJIMUMHBI.
[loHsiTHE O 3aKOHE
OOJIBIINX YUCEN.
3MepeHne BeposITHOCTEN
C TIOMOILBIO YacCTOT.
[IpuMeHeHue 3aKOoHa
0OJIBIINX YHCET

OcBONTH NOHATHS: CITyYaiiHasi BEIMYMHA,
3HAYEHUE CIy4YailHON BEJIUYMHBI,
pacupeneneHue BEpOATHOCTEN.

N3y4arsb 1 00Cy:KIaTh IPUMEPHI
ITUCKPETHBIX W HEMPEPHIBHBIX CITyYalHbIX
BEJIMUYMH (POCT, BEC YeNIOBEKa, YUCICHHOCTh
HaceJIeHUs, IPyTrie U3MEHYUBbIC BEJTUUYUHBI,
[paccMaTpHUBaBIINECA

B Kypce€ CTaTUCTUKH ), MOJICIIbHBIX
CIIy4alHBIX BEJINYMH, CBA3AHHBIX CO
CIlydaifHBIMU onbITaMu (OpOcaHNe MOHETHI,
UTPATbHON KOCTH, CO CITy4aifHBIM BBIOOPOM U
T. I1.).

OcBanBaTh NOHATHA: MATEMAaTUYECKOE
0’KMJIAHHWE CITy4alHOW BEJIMYUHBI KaK
TEOPETUYECKOE CPEIHEE 3HAUCHHUE,
NACTIEPCHS CITyYaitHOM BEJTMYMHBI KaK aHaJIoN
TUCTIEPCUU YHCIIOBOTO HAbOpa.

PemaTe 3a1a4u Ha BBIYUCIICHUE
MaTEMaTUYECKOr0 OXKUAAHUS U TUCTIEPCUN
IMUCKPETHOM CITy4ailHON BEJTMYUHBI 110
3alaHHOMY PAcIIpeAEICHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM

1 JIOTEPESIMH.

3HAKOMMTBCSI C MATEMATHYECKUM
0’KHUJJAaHUEM

1 TMCTIEPCUEN HEKOTOPBIX paclpeiesieHu, B
TOM YMCJIE paCIPEACIICHNs CIIy4YalHON
BEJIMYUHBI «YUCIIO YCIEXOB» B CEPUU
ycnbITaHui bepHyun.

M3y4aTh 4acTOTy COOBITHSA B

MMOBTOPAOIINXCS CHy‘-IﬁfIHBIX OIIbITaX KakK




CIIy4aiiHyIO BEJIMYMHY. 3HAKOMHUTBCS C
3aKOHOM OOJIBIINX urcen (B popme
BepHyn): mpu 60JBIIOM YHCIIE OTBITOB
yacToTa COOBITUS OJIM3KA K €r0 BEPOSTHOCTH.
Pemiars 3a1a4u Ha UBMEPEHNE
BEPOATHOCTEH C TOMOIIBIO YaCTOT.
O0cyKaaTh poJib 3aKOHA OOJIBIINX YUCEI

B 000CHOBaHMH YaCTOTHOT'O METO/1a
M3MEPEHUS BEPOSTHOCTEN.

O0CcyK1aTh 3aKOH OOJIBIIMX YUCETT KaK
[IPOSIBIICHUE CTATUCTUYECKOU YCTOMYUBOCTH
B U3MEHUYUBBIX SIBJICHUSX, POJIb 3aKOHA
OOJIBIINX YHCEN B IPUPOJE U B )KUZHU
yesoBeKa

O6o0meHue, 10  [[IpeacraBnenue nanHbiX. [[IOBTOPSATH N3YUEHHOE U BHICTPAMBATh
KOHTPOJIb OmnucaresnbHas cucTemy
CTaTUCTUKA. BEpOATHOCTB3BHAHUI.
CITy4alfHOTO COOBITHSI. Pemars 3a1a4u Ha IPECTABIICHUE U
JJIeMEHTHI OTIMCaHHE JAHHBIX.
KOMOWHATOPUKH. PemiaTh 3a1aun Ha HAXOXK/IEHUE
CrnyyaiiHble BEJIMYMHBI U [BEPOSTHOCTEH COOBITHH, B TOM YHCIIE B
pacripesienexus OIBITAX
C PaBHOBO3MO>KHBIMH 3JIeMEHTapHBIMU
COOBITHUSIMH, BEPOSTHOCTEH O0OBEAMHEHUS 1
nepeceueHust COOBITUMN, BBIYUCIISTD
BEPOSITHOCTH B OIBITAX
C CEpUsIMHU CITy4YalHbIX UCIIBITAHUN
OBIIEE 34
KOJIMYECTBO
YACOB I1O
[TPOI'PAMME
TEMATHUYECKOE INITAHUPOBAHHUE
7 KJIACC
Neo HawmmeHnoBaHue pa3/ieioB KomnuyecTBo yacos OnexkTpoHHbIC (IU(PPOBLIE)
I/ W TEM IPOTPaMMEl  Beero KouTponbHble Ilpaktnmueckne ~— OOPasOBaTEIBbHBIC PeCypChI
paboThI paboThI
1 TIpencraBnenune 7 2 https://physicon.ru/
JaHHBIX bubnuorexa [IOK
https://m.edsoo.ru/7f415fdc
2 OnwucarensHas 8 1 https://physicon.ru/
CTAaTUCTHUKA bubanoreka HOK
https://m.edsoo.ru/7f415fdc
3 Cnyuaiinas 6 1 https://physicon.ru/
U3MEHYUBOCTD Brbmmorexa LIOK
https://m.edsoo.ru/7f415fdc
4 BBeneHue B TEOPHUIO 4 https://physicon.ru/

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415fdc
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https://physicon.ru/
https://m.edsoo.ru/7f415fdc

Ne HammeHnoBaHue pa3aernos KonnuectBo yacos

W/ M TEeM NPOrpaMMbl  Beero KomtponbHele IIpakTueckie
paboTsl paboThl
rpados
5 BeposSTHOCTH U 4 1
4acToTa CIIy4allHOTO
COOBITHS
6  O0600menue, 5 2
CUCTEMaTHU3aLIUS
3HAHUU
OBIIEE KOJIMYECTBO 34 2 5
YACOBIIO
I[TPOI'PAMME
8 KUIIACC

Ne HaumenoBaHue pa3aenos KonnuectBo yacos

/I W TEM IIPOrpaMMbl  Beero Kontponbhble [IpakTuueckue
paboTsl paboTsl
1 TloBTOpenwme Kypca 7
KJ1acca 4
2 OnmcarenpHas
CTaTUCTHKA. 4
PaccenBanne nanHbIx
3 MHuoxecTBa
4
4 BeposATHOCTB
clydJaifHoro coosiTus ~ © 1
5 BBeacHHE B TCOPHUIO
rpados 4 1
6  Cny4aifHble COOBITHS
8
7 O0001eHue,
CUCTEMaTHU3ALIUS 4 1

3HAHUU

OnextpoHHbIe (IU(POBLIE)
00pa3oBaTeNbHBIC PECYPCHI

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415fdc

https://physicon.ru/
Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f415fdc

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCHI

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7{417fb2

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7{417{b2

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4171b2

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4171b2

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7{417fb2

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7{417fb2

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4171b2
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Ne HaumenoBaHue pa3aenos KonnuectBo uacos

/I W TEM IIPOrpaMMel  Beero Kontponbhble [IpakTuueckue
paboTsl paboTsl
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 1
I[TPOTPAMME
9 KJIACC
Ne Haumenosanue KonuuecTBo 1acos
n/n pasaciioB U TEM Bcero Kontponpnbie Ilpaktnueckue
HIpOrpaMMBbI paboTsl paboThI
1 IloBropenme kypca 8§ 4
Kj1acca
2 DnemeHTHI 4
KOMOMHATOPUKH 1
3 Teomerpuueckas 4
BEPOSATHOCTH
4 HcnbiTaHus 6
bepnymm 1
5 CnyvaifHas BennunHa 6
6  O000menue, 10
KOHTPOJIb 1

OBILIEE KOJIMYECTBO 34
YACOB IIO 1 12
I[TPOI'PAMME

OnexTpoHHbIe (IIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCHI

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCHI

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a302

https://physicon.ru/
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a302

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O
MATEMATHUKE

B denepanbHbIX 1 pernOHATBHBIX MPOIEAYPaX OLIEHKU KauyecTBa 00pa30BaHUs
UCIIOJIB3YETCs MepeueHb (KOAM(PUKATOP) pacipeesIeHHbBIX 110 KilaccaM MPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHON TPOTrPaMMBbI
OCHOBHOT'O O0IIIETO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

7 KIIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3y/JIbTATAM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI

Kon
IPOBEP )
SEMOTO [TpoBepsiembie PE/IMETHBIE PE3yIBTATh OCBOCHHS OCHOBHOH
pesyJb o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHuUs
Tara
5 BeposiTHOCTB M cTaTUCTHKA

5.1  YwraTe uHOpMaIuIO, IPEACTABICHAYIO B TAOIUIIAX, HA TUarpaMMax,
MPEICTABIIATH IAHHBIE B BU/IE TAOJIUII, CTPOUTH TUATPAMMBbI (CTOJIOMKOBEIE
(cTon0yaThie) U KPYroBbie) IO MacCHBaM 3HAYCHUI

5.2 OnucelBaTh U UHTEPIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JaHHBIE,
Ipe/ICTaBICHHbIE B TAOINIIAX, HA IUAarpamMmax, rpapukax

5.3  Hcnonb30Bath IJ1s1 ONUCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKH:
cpenHee apudmMeTnyecKoe, MearuaHa, HauOoIblllee U HAUMEHbIIIee
3HA4YEHUs, pa3Max

5.4  HmeTh npencTaBieHUE O CIIyYailHON M3MEHUYMBOCTH Ha MTPUMEpPax IIEH,
(bU3NYECKUX BEIIMYWH, aHTPOITOMETPHUIECKUX JaHHBIX, UMETh
MPEJICTABJICHUE O CTATUCTUYECKOW YCTOMYUBOCTH

8 KUIIACC

IIpoBepsieMblie TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI

Kon [IpoBepsiemblie mpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IIpOB 00pa3oBaTeIbLHOM IIPOTPaMMbI OCHOBHOT'O OOIIIEro 0Opa3oBaHuUs



epsie

MOTI'0
pesy
JbTa
Ta
5 BeposiTHOCTB M cTaTUCTHKA
N3Bnekats u mpeoOpa3zoBbIBaTh HH(OPMAIIUIO, TPEICTABICHHYIO B BUJIE
5.1  Tabnuu, guarpaMm, rpauKoB, IPEICTABIATh JaHHbBIE B BUE TaOUII,
TuarpaMm, rpaguKkoB
OnuceIBaTh JaHHBIE C MOMOIIBIK CTATUCTHYECKUX MTOKA3ATENEH: CPEIHUX
5.2 3HauyeHu# U Mep pacceuBaHus (pa3max, JUCIEPCHs U CTaHIapTHOE
OTKJIOHEHHUE)
53 Haxonuth 4acTOTHI YMCIIOBBIX 3HAYCHHUI W YACTOTHI COOBITHH, B TOM YHUCIIE
' 0 pe3yJbTaTaM U3MEPECHUN U HAOTIOCHUI
HaxoauTh BeposSTHOCTH CIly4ailHbIX COOBITHI B ONIBITAX, 3HAsI BEPOSITHOCTH
5.4 sJeMeHTapHBIX COOBITUH, B TOM YHCIIE B OMBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonb3oBaTh rpaduueckiue MOJIETH: AEPEBO CIIyYalHOTO IKCIIEPUMEHTA,
' ayarpaMMsbl Diljiepa, YuciaoBas npsmas
OnepupoBaTh MOHATUSAMHU: MHOKECTBO, IIOJIMHOKECTBO; BBITTOJIHSATh
5.6 omepauuu HaJ MHOXKECTBaMU: OObEAMHEHUE, TIEpeceUeHre, T0MOTHEHHUE;
MEPEYUCIATH AJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduueckoe NpeacTaBIeHUE MHOKECTB U CBSI3eH MEXKIY
5.7 HHMMU U1 OIMCAHUS IPOLECCOB U SABJICHUM, B TOM YUCJIE IPU PELICHUN
3a]a4 U3 IPYruX yueOHBIX MPEAMETOB U KypCOB
9 KUIIACC
IIpoBepsiemble TpeOOBaHUS K Pe3yJIbTATAM OCBOCHHMS] OCHOBHOM
o0pa3oBaTeJbHON MPOrPaMMBbI
Kon
poBepsie .
MOLO [IpoBepsieMble MPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
00pa30BaTeNIbHOI MPOrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHUs
pe3yJbTar
a
5 BeposTHOCTB U CTaTUCTHKA
W3Bnekats 1 mpeoOpazoBbIBaTh HHPOPMAIIHIO, PEACTABICHHYIO B
5.1 pPa3TUYHBIX UICTOYHUKAX B BHUJIEC TAOJIHII, TUArpaMMm, rpapuKoB,
MIPEICTABIIATH IAHHBIE B BUJE TAaOIUII, AHarpaMm, rpaduxon
59 Pewate 3a1aum opraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE C
' UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB
53 Hcnonb30BaTh ONKCaTENbHBIE XAPAKTEPUCTUKU JJIS1 MACCUBOB



54

5.5

5.6

5.7

YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHHUS U MEPBI
paccenBaHus

HaxonuTth 4acTOTHI 3HAYEHUI U 4aCTOThI COOBITHSI, B TOM YHCIIE
MOJIB3YSCh PE3YyJIbTaTaMU MTPOBEIEHHBIX U3MEPEHUN U HAOI0CHHIA
Haxonutb BEpOSATHOCTH CIly4ailHbIX COOBITHI B U3YUEHHBIX OIbBITAX, B
TOM YHUCJIE B ONBITaX C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
COOBITUSIMH, B CEPUSIX UCTIBITAHUH J10 IEPBOTO YyCIleXa, B CEPHIX
WCTIbITaHUN bepHyum

HMeTh npeacTaBiIeHUE O CIIy4YalHOW BEJIMYMHE U O PACIpPEEICHUN
BEPOSTHOCTEU

WmMmeTb npeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEI KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTH U O POJIM 3aKOHA
OOJIBIIINX YKCEN B IPUPOJIC U OOIIIECTBE



Kon

5.1

52

53

54

Kon

5.1
52

53
54

5.5

5.6

5.7

IIpoBepsiemMbIe 3JIeMEHTHI COIeP:KAHUS

7 KIIACC

[TIpoBepsieMblil F3JIEMEHT COAEPHKAHUS
BeposiTHOCTB M cTaTUCTHKA

[IpencraBienue TaHHBIX B BUE TaOIMIl, TarpamMmm, rpaduKoB.
3anonHeHue Tablull, YTeHUE U MOCTPOCHUE TUarpaMm (CTOIOUKOBBIX
(cTon04aThiX) U KpyroBbIX). UTeHHE Tpad kOB peasibHbIX MPOIIECCOB.
W3Bnedenne naGoOpMaIuy U3 quarpaMm | TaOJIuIl, HCTIOJIb30BAHNE U
WHTEPIPETALNS TaHHBIX

OmnwucarenpHas CTATUCTUKA: CpeHee apudmMeTnyeckoe, MeAana, pa3max,
HanOOJIbIIIee M HAMMEHBITIEE 3HAYCHUST HA0Opa YHCIIOBBIX JaHHBIX.
[Ipumepsl ciydailHOM U3MEHUYUBOCTH

CrnydaiiHbIN SKCIIEPUMEHT (OTIBIT) U CIydaiiHOe coObITHE. BeposaTHOCT U
yacTtoTa. Posib MaloBEpOSITHBIX M MPAKTUYECKHU JTOCTOBEPHBIX COOBITHH B
npupoze u B obuiecTBe. MoHeTa U urpaigbHas KOCTb B TEOPUH
BEPOSTHOCTEU

I'pad, BepumHa, pedpo. Crenens BepimHbl. Yucno pedep u cymmapHast
crenenb BepuinH. [IpeacraBnenue o cBszHocTH rpada. Lenu u nukis.
[Tytu B rpadax. O6xox rpada (3itnepoB nyTh). [Ipencrabienue oo
opueHTHpoBaHHOM rpade. Pemenne 3anay ¢ momoisio rpadoB

8 KUIACC

[TpoBepsieMblil SIEMEHT CONEPKAHUS

BeposiTHOCTB M cTaTHCcTHKA

ITpencraBieHne qaHHBIX B BUE TaOIUL, TUarpaMM, rpa)ukoB
MHOX€ECTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO. Ornepanuu Haj
MHO>KECTBaMU: 00bEIMHEHNE, IEpEeCeUeHUE, TOMOTHEHNE

CBoiicTBa onepauuii HaJ MHOKECTBAMMU: IEPEMECTUTEIIBHOE,
COYETATENBHOE, PACIPEAEIUTEIBHOE, BKIIOUECHHUS

Hcnonp3oBanue rpaduieckoro npeacTaBIeHUs] MHOXKECTB JIJISl OMMCAHUS
peanpHBIX NPOLECCOB U SIBJICHNAMN, IIPY PELICHNHN 3a/a4.

W3mepenne paccenBaHus NaHHbIX. Jlucniepcus U CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OPOB. JlMarpaMma paccerBaHMsI
DnemMeHTapHble COOBITHS citydyaiiHOro onsita. CiayyaiiHble COOBITHS.
BepositHocTi coObITui. ONBITHI ¢ pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiMH. CirydaliHblil BBIOOpP. CBSA3b MEXAY MaJOBEPOATHBIMU U
IPAKTUYECKHU JOCTOBEPHBIMU COOBITUSMU B IPUPO/JIE, OOIIECTBE U HAYKE
JlepeBo. CBOMCTBA AEPEBBEB: EAUHCTBEHHOCTD IIyTH, CYLLICCTBOBAHUE
BUCSYEH BEPUIMHBI, CBSI3b MEXAY YHCIOM BEPIIMH U YHCIOM pedep.
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59

5.10

Kon

5.1

52
53

54
55
5.6

5.7
5.8

59

5.10

5.11

[TpaBuiio ymMHOeHus. Perenue 3a1a4 ¢ momouisto rpagoB
[TpotuBononoxusie coObiTus. duarpamma Ditnepa. O0benuHEHUE U
nepeceyeHure coobiThil. HecoBmecTHble cOObITHA. DOpMyTIa CIOKEHUS
BEPOSITHOCTEU

YcnoBnas BeposiTHOCTh. [IpaBuno ymHoxeHust. HezaBucumbie coObITHS
[IpencraBnenne 3KkcepuMeHTa B BUJE epeBa. Pemenue 3ana4 Ha
HaXO0XKJEHUE BEPOSITHOCTEN C TOMOILBIO JIEPEBA CIYyYaHHOTO
DKCIIEPUMEHTA, AMarpamm Jiiepa

9 KUIIACC

[TpoBepsieMblil SIEMEHT CONEPKAHUS

BepoaTHOCTh U CTaTUCTHKA

[IpencraBienuie NaHHBIX B BUE TaOJIUI], 1Uarpamm, rpaukos,
UHTEpHpeTalus JaHHbIX. UTeHHe U MOCTPOEHKE Ta0IHUIL, JTUArpaMM,
rpaduKoB MO peasbHbIM JAHHBIM

[TepecTanoBku u (hakTopran

CodeTaHus ¥ YACIO COYETAHUIM

Tpeyronpnuk Ilackans. Pemenne 3ana4 ¢ HCIOJIB30BaHUEM
KOMOWHATOPHUKHU

['eomeTpuueckast BepoaTHOCTb. CilydailHbIi BHIOOP TOUKH U3
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
HcnbiTanue. Ycnex u Heynada. Cepusi UICTIBITAHUN O IEPBOTO
ycrexa

Cepust ucnsiTanuit bepaysu. BepossiTHOCTH COOBITHI B cepuu
WCTIbITaHUN bepHyum

CrnyyaiiHas BEIMYMHA U PACIPEICIICHUE BEPOSITHOCTEN
Marematnueckoe oxuanne u qucnepeus. [Ipumepsr
MaTEeMaTHYECKOTO OKUIaHUS KaK TEOPETHUECKOTO CPEIHETO
3HAYEHHUS BEIIMYNHBI

MaremaTnyeckoe 0KUIAHNE U TUCTIEPCHS CITyYalHOW BEJIMYHUHBI
«YHCJIO YCHEXOB B CEPUM UCTIBITAHUN bepHymm»

[Tonsitue o 3akoHe O60bIHX yncen. 3mMeperne BepoITHOCTEH C
MOMOIUIBIO 4acTOT. Poib 1 3HaYeHHe 3aK0HA OOJBIINX YHCEN B
MIPUPOJIE U OOIIIECTBE



MNEPEYEHDb (KOJUPUKATOP) IPOBEPSEMBIX TPEGOBAHUI K
PE3YJIbTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA U
QJIEMEHTOB COAEP KAHUA IIO MATEMATHUKE

JI1s1 ipoBeIeHUsI OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMEHa MO MaTeMaTHke (nanee —
OI'> mo wmaTremaTHKE) UCHOJIB3yeTCs mepeueHb (KoaupuKaTop) MpOBEPSIEMbIX
TpeOOBaHM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTelbHOW MPOTrpaMMBbl
OCHOBHOT'O 00IIIETO 00pa30BaHUsI M JIEMEHTOB COACPIKAHUSI.

IIposepsiembie Ha OI'D Mo MaTemaTuKe TPeOOBAHMSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

npoi%ieMo HpOBep}ICMEIe TpeOoBaHUS K MPEMETHBIM PE3YTIBTATAM OCBOCHHS
o OCHOBHOI 00pa30oBaTeIbHON MPOTPaMMbI OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe ®I'OC
TpeOOBaHMS
1 YMeHne omnepupoBaTh MOHSATHUSMU: MHOXKECTBO, IOIMHOXKECTBO,

omepauuy HaJ MHOXKECTBAMM; YMEHHE OIIEpUpPOBATH MOHATUSMM:
rpad, cBs3HBINA rpad, AepeBO, LUK, IPUMEHATh UX IPU PEHICHUU
3aJa4; yYMEHHE HCIOJIb30BaTh Ipaduueckoe IpeCTaBICHUE
MHOXKECTB Il ONHMCAHMS pEajbHBIX IIPOLECCOB W SBICHUM, IIPU
pELIeHNH 3aa4 U3 IPYruX yueOHbIX PEIMETOB

2 YMeHHe onepupoBaTh NOHATUAMU: ONPEACIICHUE, AKCUOMa, TEOPEMA,
JIOKa3aTesIbCTBO; YMEHHME pACIIO3HABAaTh HWCTHUHHBIE W JIOXKHBIC
BBICKA3bIBaHUA, IPUBOJIUTH IPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUN

3 YMeHue onepupoBaTh NOHATHUAMH: HATypPAJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE YHCJIO, JEIUMMOCTb HATYpPaJbHBIX YHUCEJN, NPU3HAKU
JEIUMOCTH, 1I€JI0€ YUCIIO, MOIYJb 4Hcla, OOBIKHOBEHHAs! ApoOb U
JecsTUYHas JpoOb, CTAaHIAPTHBIM BHUJ YHUCIIA, PALIMOHAIBHOE YHCIIO,
UpPpALMOHATILHOE YHUCIO, apu(MEeTHYECKUd KBaJApaTHBIA KOPEHB;
YMEHHME BBIIOJHATH JEUCTBHS C YUCIAMH, CpPaBHUBATh U
yHOpSAIOYMBATh YHCIA, IMPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpSIMOM, OKPYTJIATh YHCJIA; YMEHHE J€JaTh MPUKUAKY U OLECHKY
pe3yibpTaTa BEIYACICHUN

4 YMeHHe onepupoBaTh MOHATHAMU: CTENEHb C LEIBIM IIOKA3aTelIeM,
apu(MeTnyecKuil KBaJpaTHbIM KOPEHb, MHOTOUIEH, aJlreOpandeckast
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU
0o0JIbIlIe €AMHULIBI; YMEHHUE BBINOIHATH PAacueThl 110 opMyJiam,
npeoOpa3oBaHus IENbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUN C KOPHSAMH, PA3JI0KEHUE MHOTOYICHA HA MHOXUTEIH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpPMYJ Pa3HOCTH KBAApPAaTOB U
KBaJpaTa CyMMBbI U pPa3HOCTH
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YMeHHe onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OIHOU IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHHUE pEIlaTh JUHEHHbIE U KBAJIpaTHbIE YpPaBHEHUS,
JIPOOHO-palMOHATBHBIC YPABHEHUS C OJHOW MEPEMEHHOM, CHCTEMBbI
JBYX JINHEMHBIX YPABHEHUM, TUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JIpOOHO-pallMOHAIbHbIE HEPaBEHCTBA C OJHOM
NEPEMEHHOM, B TOM UYHCIE IpPU pEUIEHUU 3a4ad M3 JPYTrux
NpeAMETOB M  TNPAKTHYECKUX 3aJady; yMEHUE HCIOJIb30BaTh
KOOPJIMHATHYIO TMPSAMYH) W  KOOPJAWHATHYIO IUIOCKOCTH ISt
N300paXKeHMsI pEIIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHAMHM: (QYyHKUMs, Tpaduk (yHKUIUH,
HyJu (QYHKOUM, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHMs, HAuOOJbIIEE M HAaUMEHBIIEE 3HAYCHUS
byHKIUY; yMEHUE ONEepUpPOBATh HNOHATUSAMU: npsimast
IPOMOPIUOHABHOCTD, JJUHEHHAs QYHKIHS, KBaapaTuyHas QyHKIuS,
oOpaTHasi TPOMOPLUOHAIBHOCTb, Napabojia, rumnepoosia; yMeHue
CTpouTh Tpaduku  (QYHKIMM, HCHONb30BaTh Tpaduku IS
OIPENICJIEHUSI CBOWMCTB MPOIIECCOB M 3aBUCUMOCTEHW, JJISI PEIICHUS
3a/a4 U3 JAPYrux yuyeOHBIX MPEeIMETOB U pealbHON >KU3HU;, YMEHHE
BbIpaXaTh (GOpMyJIaMH 3aBUCUMOCTU MEXIY BEIUYNHAMU

YMenue OIIEpUPOBaTh HNOHATUAMU: IIOCJIEIOBATEIbHOCTb,
apumernyeckass M = IeOMETpUYECKas  IMPOTPECCHM;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN, (POPMYJIBI CYMMBI U
oOLIero wieHa MpHu PELICHUH 3a/1ad, B TOM YHUCIE 33Jad U3 APYyTux
y4€OHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemath 3a1a4d pa3HbIX TUIOB (B TOM YKCJE HA MPOLEHTHI,
JOTM M YacTH, JBIKEHHUE, paboTy, LIEHy TOBApOB M CTOMMOCTH
MOKYTIOK U YCJIYT, HAJOTH, 331a4u U3 00JIaCTH YIIPaBJICHUS JTUYHBIMU
U ceMeiHbIMU (UHAHCAMHU); YMEHHE COCTaBIISATH BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl IO YCIOBUIO 3aJayd,
UCCJIEIOBATh MOJIYYEHHOE PEIICHUE U OLIEHUBATh MPaBAONOI00HOCTh
NOJIyYEHHBIX PE3YyJIbTATOB

YMeHnue onepupoBath NMOHATUSAMU: (PUTypa, TOUKA, OTPE30K, MpsMasd,
ayd, JOMaHas, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII " PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYTONbHUK, MENHMaHa, OMCCEKTpHUca M BbICOTA
TPEYrOJbHUKA,  YETBIPEXYTOJIbHUK,  MapajuleJorpaMM,  pomo,
OpsIMOYTOJIbHUK,  KBajapaT,  Tpameuus;  OKPYXKHOCTb,  KpYT,
KacarejibHas; 3HAKOMCTBO C [MPOCTPAHCTBEHHBIMU (PUTYypamu;
yMEHHUE pelaTh 3aJa4d, B TOM YUCJIE W3 MTOBCEJHEBHOM JKM3HH, Ha
HAXO0XKJEHUE TE€OMETPUUECKUX BEJIMUYMH C IPUMEHEHUEM H3YUEHHBIX
CBOMCTB (uryp u (HaxkToB

YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (QUTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh U NEPHEHANKYISIPHOCTh MPSIMBIX,
yIoJd MEXIy MNpAMbIMU, NEPHEHAMUKYJApP, HAKIOHHAS, MPOEKLMS,
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12

13

14

15

16

nogobue  duryp, NOAOOHBIE  TPEYTOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKHA W IPSIMOI; YMEHHE pPacno3HaBaTh PaBEHCTBO,
CUMMETpUI0 U moaobue  uryp, NapajuyieIbHOCTh |
NEPHEHANKYISIPHOCT NPSIMBIX B OKPY’KAIOIIEM MHPE

YMeHue onepupoBaTh MNOHATUSMH: [JJIMHA, PAacCTOSHUE, YIoll
(BeNMYMHA yTJa, CUHYC W KOCHHYC YIJla TPEyroJbHHUKA), IUIOIIA/Ib;
YMEHHE OLIEHUBATh Pa3MEPbI MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE TMPUMEHATh QOpMyJibl NEPUMETPA U IUIOLIATU
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAJIA Kpyra, o0bema
NPsIMOYTOJIBHOTO MapajuleieNuIeIa; YMEHUE MPUMEHSITh MPU3HAKU
pPaBEHCTBAa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOUICHUS IS
BBIYHCIICHUS JIJTUH, pPACCTOSTHUH, TUIOIIa/1ei

YMmenue wuzobpaxarb 1miIockue GUIypsl U HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (QUTYpbl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEIACTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OIMCaHUIO

YMeHHe OonepupoBaTh MOHATHSAMHU: HPSAMOYrOJIbHAasE —CUCTEMA
KOOpPJIMHAT; KOOPJAHWHATBl TOYKH, BEKTOp, CYMMa BEKTOPOB,
IPOU3BEJECHUE BEKTOpa Ha YHCIO, CKAIPHOE IPOU3BEIACHUE
BEKTOPOB; YMEHHME HCIIOJIb30BAaTh BEKTOPbl M KOOPAMHATHI JIJIs
NPEICTABICHUS JAaHHBIX W PELICHUs 3a7ad, B TOM YHUCIE U3 JIPYyTUX
y4eOHBIX MPEAMETOB U peaTbHOMN KU3HU

YMeHue onepupoBaTh MOHATUSIMHU: CTOJIOMKOBBIE U KpPYrOBbIE
quarpaMMbl, TaOJMIBl, cpeaHee apuMeTHYecKoe, MeauaHa,
HaumOoJIblIeE U HaUMEHbIlIee 3HAUYCHMs, pa3Max YHMCIOBOTO Habopa;
YMEHHE U3BJIEKaTb, HWHTEPIPETHUPOBATH U  MPeoOpPa30BHIBATH
uHbOpMaIlMIo, TMPEACTAaBICHHYI0 B Ta0iMIax W Ha Juarpammax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKHU PEAIBHBIX MPOLIECCOB

W SBJIEHUH; YyMEHHE paclio3HaBaTh WM3MEHYMBBIE BEJIMYMHBI B
OKpPY’KarollleM MUpE

YMeHue onepupoBaTh MOHATHSIMU: CIIyYaWHBIA ONBIT (CIy4yalHbIN
OKCIEPUMEHT), JJIEMEHTapHOE COObITHE (SJIEMEHTApHBIA HCXON)
CIIy4yallHOTO OIIbITa, CIIy4allHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOAUTh BEPOSTHOCTH CIy4YalHBIX COOBITUN B OIbBITaX C
PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU; YMEHUE peIlaTh
3a/1aud METOJIOM OpPraHMW30BAHHOIO Mepedopa U C UCIOJIb30BaHUEM
npaBuia YMHOXEHHUS; YMEHHE OLIEHHWBATh BEPOSTHOCTU PEATbHBIX
COOBITUH U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHUA B OKpYXalolleM MHPE U B KHU3HU;
3HAKOMCTBO C TOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI ¥ €r0 POJIbIO B MACCOBBIX SIBJICHUSIX
YMeHne BBIOMPATHh MOAXOMSIIMA W3YYEHHBIM METOH Uil PelIeHUs
3aJlay, NPUBOJUTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
OPUPOAE U KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaT€MATUKHU



B MHCKYCCTBE, ONMCBHIBATH OTJECIbHBIC BBIJAIOIINECS PE3YJIbTATHI,
MOJyYEHHBIE B XOJI€ PAa3BUTUS MAaTEMATUKU KaK HAyKH, MPUBOIUTH
MPUMEPBl  MAaTEMAaTUYECKUX OTKPBITMA M WX aBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUU

IlepeyeHb 31eMeHTOB coepKaHMS, TPOBepsieMbIX HA OI'D Mo MaTreMaTuKe

Kon

1.3
1.4
1.5
2.1
2.2
2.3

24
2.5

3.2
33

4.1
4.2

[IpoBepsieMblii JIIEMEHT COJIEPKAHUS

Yucna u BEIYUCIEHUS

HarypanbHble u nienbie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN
OOBIKHOBEHHBIE U JECATUUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE
NePUOIMYECKUE TPOOHU

PannonansHblie uncna. ApudmeTndeckue onepaluy ¢ palMoHaIbHBIMU
quciIaMu

JleicTBUTENBHBIE Ynca. ApudmMeTHdecKue onepanuu ¢
JNEUCTBUTEIBLHBIMU YUCIAMU

[TpubnvkeHHBIE BRIUMCICHUS, TIPABUIIA OKPYTIICHUS, TPUKUIKA U OT[CHKA
pe3yabTaTa BEIYMCICHUN

AJredpanveckue BhIPaKEHHS

BykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMMU )

Crenenb ¢ uenbiM nokaszarenaeM. CTeneHb ¢ pallMOHaAbHBIM [T0KA3aTeIEM.
CBoiicTBa CTENEHU

MHorouseHsl

Anrebpandeckas 1poob

Apudmernueckuil KOpeHb HaTypajdbHOM CcTereHu. JIecTBUS ¢
apu(pMETUYECKUMU KOPHSMU HATypaJIbHOM CTENIEHU

VYpaBHEHUS U HEPABEHCTBA

[enbie n qpoOHO-panMoOHaAIbHBIE ypaBHEHHS. CUCTEMBI U COBOKYITHOCTH
YpaBHECHUU

Llenbie U APOOHO-palIMOHAIbHBIE HEPaBEHCTBA. CUCTEMBI U1 COBOKYITHOCTH
HEPABEHCTB

Pemenune TekcToBBIX 3a/1a4

UucnoBble NOCIEI0BATEIIBHOCTH

[TocnemoBaTeTbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEIOBATEILHOCTEH
Apudmernueckas u reomerpuueckas mporpeccun. Dopmysa CIOKHBIX
MPOLIEHTOB

OyHKIUU

OynHkMs, crnocoObl 3a1anus GyHkiuu. ['paduk pynkuun. O6nacth
onpeeseH!sl U MHOKECTBO 3HaueHuit pyHkiuu. Hynu dyHkiumm.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. [I[pOMExKYTKH MOHOTOHHOCTH (DYHKITUU.
MakcumyMmbl 1 MUHUMYMBI QyHKITMW. Hanbombiiee 1 HanMeHbIIee
3HaueHue (DYHKIIMN Ha IIPOMEKYTKE

KoopanHaTel Ha NpAMOM U TIOCKOCTH

KoopnunnatHas npsimast



6.2

7.1
7.2
7.3
7.4
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7.6

8.1
8.2
8.3
8.4
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JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
['eomerpus

['eomeTpudeckue GUryphl 1 X CBOHCTBA
TpeyronbHuK

MHOroyroibHUKU

OKpY>HOCTb U KpyT

N3mepeHre reoMeTpuYeCcKiX BEJIMYUH
Bekrtopsl Ha m1ockoCcTH

BeposiTHOCTB M cTaTUCTHKA
OrnucarenbHasi CTaTUCTHKA
BepostHocTh

KombunaTtopuka

MmnoxecTBa

['padsr



YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1. FO.H.Trwopun, A.A.Makapos, U.P.Beiconkuii, 11.B.Amenko Teopus
BEPOSTHOCTEH U CTAaTUCTUKA — 2-€ U31l., iepepadorannoe. — M.: MITHMO: OAO
«MockoBckue yueoHukm», 2015r. — 256 c.: wi. ISBN 987-5- 94057- 319-7

2. 10.H.Twpun, A.A.Makapos, 1.P.Beicoukuii, 1.B.fmenko Teopus
BEPOSITHOCTEN U CTaTUCTUKA: MeToauueckoe nocooue sl yuuTens — 2-€ u3f.,
ucnpanieHHoe u qopadoranHoe — M.:MIITHMO: MHUOOQ, 2008. — 56 c.: un. ISBN
978-5-94057-189-6

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA
o Marematuka. 7-9 knaccel. BeposTHOCTh M cTaTUCTHKA. ba30oBbIii
ypoBeHb. Kaura mirst yuurens. YueoHoe nocodue. ®I'OC 2021
o Marematuka. BepoaTHOCTb U cTaTUCTHKA. 7-9 Ki1acchl. ba3oBblii
ypoBeHb. CaMOCTOSITEIbHBIE M KOHTPOJIbHBIE paboThl. DI'OC 2021
. [IpakTUKyM MO TEOpUU BEPOSITHOCTEH: YueOHOe MmocoOue sl CTyI.
By30B / JI. A. CyxopykoB, U3narensckuii uentp Tynl'yY, 2010. — 88 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o OU3NKOH JIAB https://physicon.ru/ (O6nako 3HaHMN)
o bu6mmoreka I{OK https://m.edsoo.ru/7f415fdc
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