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IHOACHUTEJIBHAS 3AIITMCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTH, KaK C TOUKHU 3PEHUS MPAKTUICCKUX TPUIO0KCHHM, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM KaKIOoMYy 4YesloBeKy. Bospacraer umcio
npodeccuii, Mpy OBIaJACHUU KOTOPBIMHU TpeOyeTcs Xxopoiiiast 0a30Basi MOJTOTOBKA B
00J1aCTH BEPOSTHOCTH M CTATUCTHUKH, TaKas IMOATOTOBKA BaXKHA JJIS MPOOKCHHUS
00pa30BaHUA U JJIs YCIICITHOW MPOo(hecCHOHATLHOW Kapbephl.

Kax1p1il 4emoBek OCTOSTHHO MMPUHUMAET PEIICHHS Ha OCHOBE MMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM M30bITKa MHPOpPMAIIMU HEOOXOIMMO B TOM YHCIIE XOpouio chopMupoBaHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NmMeHHO TOdTOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOydarommuxcs GyHKIHOHAIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0sI B KAUECTBE
HEOTHEMJIEMOM  COCTaBISAIOIICH yYMEHHWE BOCHPHHMMATh M KPUTHYCCKH
aHAJIM3UPOBATh MH(OPMAIIUIO, TPESACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapaKTEpP MHOTMX pEaJbHBIX TIPOIECCOB M 3aBUCHMOCTCH,
IIPOU3BOJIUTh MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIMIIAMHU cOOpa, aHajau3a u
NpEe/ICTaBIIeHUs] JaHHBIX M3 Pa3IMYHbIX cdep KU3HU 00IIecTBa U rocyaapcTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3AlMM Iepedopa M MoAcyYE€Ta yucia
BapUAHTOB, B TOM YHCJI€ B MPUKIAAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTHudecKuil pyHpaMeHT i GOpMUPOBAHUS KOMIIETCHITUHN B
obnactu HPOpMATHKU W IUMPOBLIX TeXHOJOTHUH. [IpyU M3ydeHUN CTATUCTHKU U
BEPOSATHOCTH OOOTamIaloTCsl MPECTaBICHUS OOY4YaIoIIUXCS O COBPEMEHHOM
KapTUHE MHUpAa M METOJaX €ro HccleqoBaHus, (HOpMHUpPYETCS MOHMMAaHHE POJIH
CTAaTHCTHKHU KaK UCTOYHHKA COIMATHHO 3HAYMMON MH(POPMAIINH U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUY ¢ TaHHBIMU IESIMHU B CTPYKTYPE MPOTrpaMMbl Y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro o0pa3oBaHUS BBIACICHBI
CIIEYIONINE COAepKaTeIbHO-MeToanYeckne nuHun: «lIpeacraBieHune JaHHBIX U
ommcaTreNbHas CTAaTHCTHKA», «BeposTHOCTB», «INEeMEHTH KOMOWHATOPHKI,
«BBenenune B Teoputo rpadony.

Conepxanue muann «lIpencraBneHue TaHHBIX U ONMUCATEIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 17151 )OPMHUPOBAHUS HABBIKOB pa0OTHI ¢ HH(POPMAIIUEH: OT YTSHUS
¥ WHTEpHIpeTanuu uHpopMaIu, MpeICTaBICHHON B Ta0lHIaX, Ha IUarpaMmax u
rpadukax, 70 cOopa, TPENCTABICHUS W aHAIN3a JAHHBIX C HCIOJH30BAHHEM



CTaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M pacceuBaHusa. Paboras ¢ HaHHBIMU,
oOydaromuecs: y4aTcsli CUMTHIBaTb W HMHTEPIPETUPOBATH [AHHBIE, BBIJBUTaTh,
apryMeHTHUPOBAaTh M KPUTHUKOBATh MPOCTEMIINE THUIOTE3bl, Pa3MBILUIATh Hal
(akTOopamMu, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLEHUBAaTh HX BIMSHUE Ha
paccMaTpUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYyuTHBHOE NpENCTaBICHUE O CIy4alHOW HM3MEHUYMBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMM CTaHOBUTCS MOTHUBUPYIOIICH OCHOBOM JIA
U3Y4YEHHUs] TEOPUHM BEpOSTHOCTEW. boibllioe 3HaYeHHE HMEIOT MPaKTUYECKUE
3aJlaHUsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.

[loHsiTHE BEpPOSITHOCTH BBOJMUTCA KaK Mepa MPaBIONOJ00HsS CIIydailHOro
coObrtusi. Ilpm wu3ydyeHuun yueOHOro Kypca oOyyarolmuecs 3HAKOMSTCS C
OPOCTEHIIMMH METOIaMU BBIYMCIICHUSI BEPOSITHOCTEH B CIydYailHbIX 3KCIIEPUMEHTaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH MCXOJaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh M pelIaTh OoJjiee CIOXKHBIE 3a7auu. B yueOHBIA Kypc
BXOJT HAuyaJbHBIE MPEICTABICHUS O CIyYallHBIX BETUYMHAX M HX YHCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4ueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaloOLIUXCs C
MHOKE€CTBAMH M OCHOBHBIMH ONEPALMSIMHU HAJl MHOXKECTBAMHU, PaCCMATPUBAIOTCS
npUMeEpbl TPUMEHEHHMs JUIsl pElIEeHUs 3a]ad, a TaKKe HCIOJIb30BaHUS B JPYTUX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax uzyudaercs y4eOHbI Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOPBIN BXOJAT pazaeibl: «[IpeacraBieHue 1aHHbIX U OUCATENIbHAS CTATUCTHKAY,
«BeposTHOCTEY, «IeMeHThl KOMOMHATOPUKNY, «BBelleHrne B TEOpHIO TpadoBy.

Ha m3yuenne yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kitacce — 34 uaca (1 gac B Hezenio), B 8 kimacce — 34 vaca (1 yac B Heziemi0),
B 9 kiacce — 34 yaca (1 gac B Heneno).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AUarpamm, rpa@ukoB. 3anoJHEHUE
TaOJMI, YTEHWE U TMOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTONOUYATHIX) W
KpYroBbIX). UTeHue rpaukoB peanbHbIX IpoueccoB. M3Bneuenue nndpopmanuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIPETAlUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnyeckoe, MeauaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIEEe 3HAauyeHUss Habopa YMCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHOM M3MEHYHUBOCTH.

Cny4ailHeIil SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiTHe. BeposTHOCTH u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOuiecTBe. MoHeTa U urpainbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuidHbl. Yucno pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anayu ¢ momMouiso rpados.

8 KUIIACC

[IpencraBienue JaHHBIX B BUAE TaOIHII, TUArpaMM, IpaduKOB.

MHOX€EeCTBO, 3JEMEHT MHOXECTBA, IOAMHOXECTBO. Omnepanuu  HaJ
MHOKECTBaMH: 00bEIMHEHHE, ITepecedeHne, qonoaHeHue. CBONCTBa onepanuii Haj
MHOXECTBAMH:  INEPEMECTUTENIBHOE,  COYETATENIbHOE,  paclpeleIuTeIbHOE,
BKItOUeHus. Hcrmonb3oBaHue Tpaduueckoro NpenCcTaBIeCHUS MHOXECTB s
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, P PEUICHUHU 3a1aY.

N3mepenue paccenBaHus NaHHBIX. [{ucnepcusi U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS  cliydaiiHOro ombita. CliydailHble  COOBITHSL.
BepositHoct  coObiTHil. ONBITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObrTusiMu. CoryuaiiHeiii BIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoMCTBA AEPEBHEB: €IUHCTBEHHOCTh ITyTH, CYIIIECTBOBAHHUE BUCSYEH
BEPIIMHBI, CBSA3h MEXK/y YUCIOM BEpIIMH U YuciioM péoep. [IpaBuino ymMHOKEHUS.
Pemenue 3ama4 ¢ moMomnibio rpadoB.

[IpotuBononoxkueie coObiTus. Juarpamma Oinepa. OObenuHeHUE U
nepeceueHue  cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCIOBHAasi BEpPOATHOCTh. lIpaBwio ymHoxkeHus. HesaBucumblie
coobiTud. IlpencraBienue skcriepuMeHTa B BUJIE JAepeBa. PeleHue 3amad Ha



HaxXO0XJICHHUE BEPOSTHOCTEH C MOMOIIBIO JEpeBa CIy4allHOTO SKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JOaHHBIX B  BUAE TaOIUL, JuarpaMM, TpaQuUKOB,
MHTEpIpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, Auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoueTaHusi U YUCI0 coueTaHuil. TpeyroJbHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckass BeposiTHOCTb. CiydallHbIA BBIOOpP TOYKM U3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcneitanue. Yenex n Heyaada. Cepust UCNIBITAaHUI 10 nepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositHocT coObITUi B cepuu ucnbiTanuii bepuysu.

CnyuaiiHasi BeIMUMHA W pPaclpelielieHue BEpOsATHOCTEH. MaremaTudeckoe
OoXHIaHue U gaucnepcus. Ilpumepbl MareMaTMUECKOTO  OXKHAAHUS — KaK
TEOPETHYECKOIO CPEAHEr0 3HAUYEHUS BEJIWYMHBI. MaTeMaTU4YECKOe OXUIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCHBITAHUHI
bepnymnny.

[Tonarue o 3akoHe OonpmMX yucen. M3MepeHne BEpOATHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCET B IPUPOJAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS IpPOrpaMMbl Y4eOHOTO Kypca
«BeposiITHOCT M CTATUCTUKAY XapaKTEPUIYIOTCS:

1) naTpuoTHYECKOe BOCIIUTAHHE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY ¢  HACTOSAIIEMY POCCHUUCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSM  POCCUMCKUX
MaTeMaTHUKOB W POCCHMCKOW MaTeMaTH4YEeCKOW IIKOJbI, K HCIOJIb30BAaHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) Tpa’kIaHCKOE B JYXOBHO-HPABCTBEHHOE BOCTINTAHUE:

TOTOBHOCTBIO K BBIMIOJIHCHUIO O0S3aHHOCTEH TpaKJIaHWHA M peaIU3alliU €ro
npaB, TMpPEJCTaBICHHMEM O MaTeMaTHYeCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TPakKIaHCKOTO oOIlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ATUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIIEHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEH JKM3HU [IJIs YCHENTHOW TpodeccroHambHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MIOCTPOCHHEM MHANBUIYATbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTHIO K OSMOIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPACCYXKICHUW, YMEHUIO BHJIEThH
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

OpUEHTAIlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTUYECKOW HayKh Kak cQepbl YeloBedeCKOu
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIUBUIU3ALINHY,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUST MHpA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHUE KYJIbTYPbI 3/I0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPHUMEHSATh MaTEeMaTHYECKHME 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbSl, BEIEHUS  3740pOBOro  o0pa3a  KU3HU  (3I0pOBOE  IHUTAaHHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, peryisipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA peIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3K0JIOTHYEeCKOe BOCTTUTAHNE:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAaHUH JIJIsl pellieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpPYXAIOILEH Cpelibl, INIAHUPOBAHMS MOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MOCJIEJICTBUI I OKpYXaloLEed cpeibl, 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K M3MEHAIOIHUMCS YCJIOBHSIM COIUAIBHOH W NMPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO ACSTEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJAEH, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPeOyIOIIMHA KOHTpPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble pEUIeHUs] W JEHUCTBUS, (OpPMYIHpOBaTh U OLEHUBATh PUCKU U
nocjuencTBus, (OPMUPOBATDH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKH MATEMAaTHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUNW MEXIy MOHATUAMH, (OPMYIHPOBATH
OTpENeNCHNs]  TIOHSTHI, YCTAaHAaBIMBATh  CYIIECTBEHHBIH  MPHU3HAK
KIaccu(UKaIy, OCHOBaHUS NJisi OOOOIIEHWS W CPAaBHEHWS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHPUHUMATh, (QOPMYIHpPOBATH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
yYTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC MW O0OIIHe,
YCIIOBHBIC,



BBISIBJISIT ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOYECHNUM 110 aHAJIOTUU;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IIpsIMblE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaMBaTh APryMEHTALlUI0, MPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pEIICHHs, BbHIOMpATh HauboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHe 1eHCTBHS.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEAOBATENbCKUM HHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpEUUE, NpodseMy,
CaMOCTOSITEJIbHO ~YCTAaHaBJIMBATh KMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMYIHpOBaTh 000OIIEHUS U BBIBOJBI MO pe3ybTaTaM
NPOBENEHHOTO HAOIIOEHUs, HMCCIEOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIhTAaTOB, BBIBOJIOB U 0000IIIECHHIA;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIIBHUIAThH
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAILIMU, AHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS HHPOPMAUU U WIUTFOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSAMUY,

OIICHMBATh HAAEKHOCTh HWH(POpPMALMK 1O KPUTEPHSIM, MPEITIOKCHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
Y LEsIMU OOLIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0Ji¢ 00CYX/IE€HHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
po0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMCK
pELIeHMs], COMIOCTABIISATH CBOU CYKICHHUS C CYXKACHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh Pa3jU4YUe U CXOJCTBO MO3UIUMA, B KOPPEKTHOMU
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

e TMPEACTABIATH PE3YJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIICHUS C YYETOM 3ajay
pe3eHTAlMi U 0COOCHHOCTEN ayIUTOPHH;

e T[IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUyaIbHOU
paboThI MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TMPUHUMAThH LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHHU3aAIUIO
COBMECTHOW paloThl, pachnpenensTb BUIbl paboOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3ynbTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX
JIFO/ICH;

e YyYaCTBOBATh B TPyHNHoOBBIX ¢opmax paboTel (0OCykaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacTh pabOThI
U KOOPOWHUPOBAaTH CBOM JIEUCTBHUS C JPYTMMH 4YI€HAMH KOMAaHJBbI,
OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

PerynsiTuBHbIe YHHBepcaJlbHbIe Y4eOHbIe 1eiicTBUS

Camoopranmzanms:

e CaMOCTOATENIBHO COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3aJa4yu (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIN HHTEJJIEKT:

e BIJAJIETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISI MIPOIIECCa U Pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TNPEABUIETH TPYAHOCTU, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEMH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIbTATbBI



K koHmy oOydenuss B 7 kJjacce oOOyYarolIMiiCs TMOJTYyYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIaX, Ha Jguarpammax,
MPEACTaBIsATh JaHHBIE B BHJI€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPOPETUPOBATH  PEAJbHBIC  YHWCIOBBIE  JIAaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONMCAaHMS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeAuaHa, HauOOJIbIlIee UM HaWMEHbIee 3HA4YCHUS,
pa3max.

NmeTs mpencraBieHue O CiIydyalHOM W3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, AHTPOMIOMETPUYECKUX JaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydennss B 8 kJjacce oOy4arOIIMICS TMOJTYyYUT CIECAYIOIINE
pEMETHBIE PE3YIbTATHI:

N3Bnekate W mpeoOpa3oBbIBaTh HWH(POpPMAIUIO, TPEACTABICHHYIO B BHJIEC
TaOIUI, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUarpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TIOMOINBIO CTATUCTUYECKUX IOKa3aTeeh: CPeIHHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUHN 1 YACTOTHI COOBITHI, B TOM YHCJIE 11O
pe3ynbTaTaM u3MepeHui 1 HabJI0IeHUH.

HaxoauTh BEpOSITHOCTH CIy4aliHBIX COOBITHI B OMBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OMNBITAX C PAaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyecKkue MOJEIH: ACPEBO CIy4YalHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHSATHUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBIINOIHATH
omepanMyi HaJ MHOXECTBaMHU: OOBEIUWHEHUE, TIepeceueHne, IOMOTHEHHE,
MEPEYUCIIATh 3JIEMEHTBI MHOXKECTB, IPUMEHSATh CBOMCTBA MHOMXECTB.

Hcnonp3oBaTh rpaduaeckoe mpeIcTaBIeHe MHOKECTB U CBA3EH MEKy HUMU
JUISL ONTMCAHMS MIPOLECCOB U SIBJICHUI, B TOM YHCII€ TP PEIICHUU 3aa4 U3 IPYTHUX
y4eOHBIX TTPEAMETOB U KYyPCOB.

K koHmy oOydenuss B 9 kjacce oOydyarolIMiics MOJTYyYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

W3Bnekath 1 mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TIPEJCTABICHHYIO B PA3TUYHBIX
HMCTOYHUKAX B BUJE TaONHI], AMarpaMm, rpaduKoB, NPEACTaBIsATh JJaHHbIE B BUJE
Talbaul, Juarpamm, rpauKkoB.



Pemate 3amaunm opraHu3oBaHHBIM NEpeOOpPOM BapHAHTOB, a TaKXKE C
MCI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIBHBIE XAapAaKTEPUCTUKHU [JI1 MACCUBOB YHCIIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HUM M YacTOThI COOBITHS, B TOM YHUCIE MOJB3YAChH
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHNUN U HAOIIOACHUM.

HaxoauTe BEpOATHOCTH CIy4ailHBIX COOBITUN B M3YYEHHBIX ONbBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysuin.

Nmerp mnpencraBieHuE O CIydYalHOW BEJIMYMHE U O PACHPEAECICHUU
BEPOSATHOCTEH.

Nmerp mnpencraBieHuE O 3aKOHE OOJIBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YKCET B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoasubie | IlpakTnueckue (1wucbp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [JOK
! TIpeAcTaBIeHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Ompcarenpias craTneThia 8 . https://m.edsoo.ru/7f415fdc
N bubnuoteka [IOK
3 CoryuaiiHas H3MCHIMBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubmmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aliHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001Ienne, cucTeMaTH3aIs 3HaHUH 5 2 httos://m.edsoo.ru/7f4155dc
OBLIEE KOJIMYECTBO HACOB I1O 34 2 5

I[TIPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne o/m P Kourpoabusie | IlpakTnueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! Tosroperne kypea / knacca 4 https://m.edsoo.ru/7f417fb2
2 OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
M 4
3 HoxKectna https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 BeposaTHOCTB CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bu6mmoreka [JOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Caysaidnsie cobprTus 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001Ienne, cucTeMaTH3al s 3HaHUH 4 2 httos://m.edsoo.ru/7fA1 7fb2
OBIIEE KOJIMYECTBO HACOB I1O 34 5 1

I[TIPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/nt KonrpoJbnbie | IIpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! Tostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
2 DIIEMEHTHI KOMOHHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eoMeTprueckas BEpOSITHOCTh 4 bubmorexa [OK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henrranus bepiysm 6 1 https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
> Cotysainas BenHnHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmennue, KoHTpOI 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I1O 34 1 5

I[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero H3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
1 [IpencraBnenue qaHHBIX B 1 bubnuoreka [IOK
Tabnumax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckrie BBIYMCIEHUS IO 1 bubnuoreka [IOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u nHTEpIpeTALNs 1 bubnnoreka [IOK
TAOJMYHBIX JaHHBIX https://m.edso0o.ru/863ec78e
4 [IpakTuueckas pabota "Tabmuiier" 1 1
I'paduaeckoe mpencraBieHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
UreHue v MOCTPOEHUE TUATPAMM.
6 [Tpumepsl nemMorpapuyecKux 1 bubmmorexa [OK
PHMEDRL A P https://m.edsoo.ru/863ed602
JrarpaMm
[IpakTrueckas pabora bubnunoreka [IOK
7 1 1
" lnarpaMMsr" https.//m.edsoo.ru/863ed72e
8 Yucnossie Habopbl. CpeHee 1 bu6nuoreka LIOK
apupmMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpeHee 1 bu6nuoreka LIOK

apu(pMeTHIecKoe

https://m.edsoo.ru/863ed846



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Menuana yuciioBOTro Habopa.

bubmuoreka [IOK

10
YCTOWYHUBOCTh MEJIUAHBI https://m.edsoo.ru/863edb3e
1 MennaHa 4ucIIOBOTO Habopa.
YCTONYHUBOCTh MEJIUAHBI
12 [Ipaktuueckas padora "Cpegnue bubnuoteka [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
HawuGomnpree n HanMeHbITIES
13 3HAYEHUS YUCIOBOTO Habopa brommorexa [TOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
HawubGomnpmiee n HanMeHbIIIee
14 3HAYEHHS YUCIIOBOTO Habopa.
Pazmax
Haubonbiiee n HaumeHsbIee
15 3HAYEHHMS YUCIIOBOTO Habopa.
Pa3zmax
KonTtponbHas paboTa mo remam
16 "IIpencTaBiieHne JaHHBIX Brbmoreka [JOK
P . https:/m.eds00.ru/863ee390
OnucarenbHas CTaTHCTHKA
17 Cny4aliHasi UBMEHUYHUBOCTh bubnuoreka [IOK
(mpumepsbr) https://m.edsoo.ru/863ee4bc
18 YacToTa 3Ha4CHUM B MAaCCHBE bubnuoreka [IOK
TAHHBIX https://m.edso0.ru/863ee69¢c
bubmuoreka [IOK
19 r
PYIHHpOBKA https://m.edsoo.ru/863ee9d0
20 I'mcrorpaMmsbl
b K
21 I'mcrorpaMmst nomorexa LIO

https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

[IpakTuyeckas pabora

bubmuoreka [IOK

22
"Ciy4aiiHasi U3BMEHYHUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.
23 Hp e(fLCTa]I;JIeHHe 3121)1;311/1 c bubmorexa [IOK
P https://m.edsoo.ru/863eef52
oMoIIkIo Tpada
CreneHsp (BaJICHTHOCTD)
24 BepiuHbl. Yucio pédep u bubnuoreka [IOK
CYMMAapHasi CTETIEHb BEPILIHH. https://m.edsoo.ru/863efOba
Iens u nuxn
enb 1 UKI. I1yTe B rpade.
25 ﬁpe)ICTaBJ'IeHI/Ie }(])TCB;BIfoc(:bm Bubmaotexa HOK
https://m.edsoo.ru/863ef236
rpada
26 [IpencraBnenue 06 bubnuoreka [IOK
OPHEHTHPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
97 Ciy4aliHbI{ OTIBIT U CITy4ailHOE bubnnoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M yacTOTa COOBITHSL.
Pouib MasioBEpOSITHBIX U bubnuoreka [IOK
28
MPAKTUYECKH JTOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIC U B 0OIIIECTBE
29 Mouera u urpanbHasi KOCTb B
TEOpPUHU BEPOATHOCTEH
30 [IpakTuueckas padora "HacroTa bubnunoreka [IOK
BbINAJIeHUs opia” https://m.edsoo.ru/863ef8a8
KonTponsHas pabota no remam
31 "CnyyaliHasi "3MEHUUBOCTb. bu6nuoreka LIOK

I'padsl. BeposiTHOCTB citydaiiHOTO
coObITHA"

https://m.edsoo.ru/863f0186



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

32 [ToBTOpenue, 0600IIeHHE. 1 bu6mumoreka LIOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, oboOIICHNE. 1 bubmmoreka [IOK
OmnucarenbHas CTAaTUCTUKA https://m.edsoo.ru/863efbaa
IToBTOpEnue, 0000IIEHHE.

34 Be B;IEHZIZITL ClI :IIZH}(I)P;O 1 bubmorexa IOK

P yi https://m.edsoo0.ru/863efec0
CcOOBITHS
OBIIEE KOJIMYECTBO YACOB I1O 3

[TPOTPAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

KosmyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpasoBarTesibHbIE
padoTbI padoThI
pecypcbl
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [IOK
OmnucarenpHas CTaTUCTHKA https://m.edsoo.ru/863f029e
9 CrnyuaiiHasi ”3MEHUYHUBOCTb. 1 bubnuoteka [IOK
Cpennue ancioBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiinbie coObITHsI. BeposiTHOCTH 1 bubnuoteka [IOK
Y 4aCTOTHI https://m.edso0.ru/863f0578
Knaccuueckue moaenu teopuun
4 . 1 bubmmoreka [JOK
BEPOATHOCTEH: MOHETA U UIpalIbHad https://m.edsoo.ru/863f076¢
KOCTb
bu6mmoreka [JOK
> Oricionenis 1 https://m.edsoo.ru/863f0a50
bu6mmoreka [JOK
0 Jlucniepens HHCII0BOrO Habopa 1 https://m.edsoo.ru/863f0a50
7 CranzapTHOE OTKIOHEHHE 1 bubnunoreka [IOK
YHICIIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacCEUBaHHMS 1 bubmmorexa [IOK
P P https://m.edsoo.ru/863f0ea6
bu6mmoreka [JOK
9 M 1
HOIECTRO, HOAMHOIKECTEO https://m.edso0.ru/863f1180
Onepanuu HaJl MHOKECTBAMM:
patt 8 bubnmuoreka [IOK
10 o0BeIMHEeHNE, TIEpeceUCHUE, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa omnepanuii Hajl
MHOKE€CTBAMU: IEPEMECTUTEIHLHOE,

bubmuoreka [IOK

11
codeTareabHoe, https://m.eds00.ru/863f1784
pactpeneuTebHOS, BKITFOUCHHS

12 I'paduueckoe npencraBieHmne bubnuoreka [IOK
MHOKECTB https://m.edsoo.ru/863f198c

13 KonTpomasHas pabota no remam
"Cratuctuka. MaoxecTBa"

1 DneMeHTapHbIEe COOBITHS. bubnnoreka [IOK
CnyyaitHbie cOOBITHS https://m.edsoo.ru/863f1ldec
BbaaronpustcTs e

15 ) eMeHI;a HBIC ZI(;)6H:ITI/I${ brommorexa [TOK

. p o https://m.edsoo.ru/863f1dec
BepostHocTr coObITHI
brnaronpustcTs ue
16 3neMeHIT)a HbIE }C/I:(;J:ITI/IX brbmmorexa [OK
p o https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
OMBITBI C PABHOBO3MOKHBIMH
17 3JICMEHTAPHBIMHU COOBITHSIMU bubmorexa [OK
N pv ' https://m.edsoo.ru/863f21ca
Crny4daifHblii BEIOOD
OMBITBI C PABHOBO3MOXXHBIMHU
bubnuoreka [IOK

18 AJIEMEHTAPHBIMU COOBITUSMU.

o . https://m.edsoo.ru/863f21ca
Crnyyaiinbiii BEIOOD
[IpakTuueckas padota "OmNbITHI ¢

19 ABHOBO3MO>KHBIMU bubmmorexa [IOK
P \ https://m.eds00.ru/863f235a
AIIEMEHTAPHBIMU COOBITUSIMU

20 Jlepeso bubmuoreka [IOK

https://m.edsoo.ru/863f2ade
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CBoiicTBa epeBa: €IMHCTBEHHOCTh
YT, CYLIECTBOBAHUE BUCAYECH

bubmuoreka [IOK

21 BEPIUMHBI, CBSA3b MEK]Ly YUCIOM https://m.edsoo.ru/863f2bac
BEPIIUH U YUCIIOM pEOEp
bu6mmoreka [JOK
22 Hpasio ywmtosxkeris https://m.edsoo.ru/863f2cd8
bubmmoreka [JOK
23 Hpanio ywmosxkeris https://m.edsoo.ru/863f2e36
bubmmoreka [JOK
24 HpotuBonookHoe codsITie https://m.edsoo.ru/863f2f8a
o5 Juarpamma Diinepa. O0beTMHEHNE bubnuoteka [IOK
U TIepeceYeHre COOBITHI https://m.edsoo.ru/863f3214
26 HecosmecTHble coObiTs. opmyna bubnuoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyIia bubnuoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuino yMHOKEHHS
08 BEPOSITHOCTEH. Y CIIOBHAs bubnuoreka [IOK
BeposTHOCTH. HezaBucumble https://m.edsoo.ru/863f38ae
COOBITHUS
[IpaBuno ymMHOXKEHHS
29 BEPOSATHOCTEH. Y CIOBHAA bubnunoreka [IOK
BeposTHOCThH. HezaBucumble https://m.edsoo.ru/863f3b06
COOBITHS
30 [IpencraBnenue ciaydaiiHOTO bu6nuoreka LIOK
JKCIIEPUMEHTA B BUJIE JIEPEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciaydaifHOTo bubnuoreka [IOK

OKCIICPUMCHTA B BUAC ACPECBA

https://m.edsoo.ru/863f3f20
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[ToBTOpenue, o6o0IIeHNE.

32 [IpencraBnenue JaHHBIX 1 bubmmorexa [OK
' https://m.eds00.ru/863f4128
OnucarenpHasi CTaTUCTHKA
bu6mmoreka [JOK
33 I1 , 0000 T 1
ostopeine, obobuerte. Tpagu https://m.edso0.ru/863f4312
KonTpomabHas pabota no remam
34 "Cnyd4aiiHbie COOBITHSI. 1
BepostHocTs. ['padsr”
OBLIEE KOJIMYECTBO YACOB I1O 3

[TPOI'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrpoiibie | Ipaxririeckie u3yyeHusi =~ oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! HpercranierHe AaHHEX 1 https://m.edsoo.ru/863f47ea
bubmmoreka [JOK
2 OmHcaTebHast CTaTHCTHI L https://m.edsoo.ru/863f47ea
3 Onepanuu Ha COOBITUAMHU
4 HezaBucumoctb coObITHiA 1
5 KombunaropHoe npaBuio 1 bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoderaHus ¥ 4NACI0 COYECTAHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
! Tpeyrombiik Hackans L https://m.edsoo.ru/863f5014
[IpakTuueckas padoTa
3 "Briuncienue BeposITHOCTEM C 1 1 bubnunoreka [IOK
HCIIOJIb30BaHUEM KOMOHWHATOPHBIX https://m.edsoo.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX TaOIuI"
I'eomeTrpuueckas BEpOSTHOCTb.
9 CrydaiiHplii BEIOOp TOUKH U3 1 bubnuoreka LIOK
(GuUrypsl Ha IIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpE3Ka, U3 IyTU OKPYKHOCTHU
10 I'eomeTpuueckast BEpOSTHOCTD. 1 bubnuoreka [IOK

CrydaiiHelii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50
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(GUrypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 IYTU OKPY>KHOCTH

I'eomeTpuueckas BEpOSTHOCTD.
Caydaiinelii BEIOOpP TOUKH U3

bu6mmoreka [JOK

11
(GUrypsI Ha TUIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTU OKPY>KHOCTH
I'eomeTpuueckas BEpOSTHOCT.
12 Crny4daifHbli BBIOOpP TOYKH U3 bubnuoteka [IOK
(burypsl Ha IIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 Iyr'd OKPYKHOCTH
HcnwiTanue. Ycnex u Heyaya.
13 Cepus UCIIBITAHUI IO IEPBOTO bubmmorexa [JOK
p p https://m.edso0.ru/863f6162
ycrnexa
UcneiTanue. Ycnex u Heyaayva.
14 Cepus ucnpITaHU# 10 IEPBOTO bubmmorexa [OK
P A P https://m.edsoo.ru/863f6356
ycrnexa
UcneiTanue. Ycnex u Heynayva.
15 Cepus ICTIBITAaHHH JI0 TIEPBOTO
ycrexa
Ucneiranusa bepnyim.
16 BepostHOCTH cOOBITHIA B cepun bubmorera [OK
. https://m.edsoo.ru/863f64d2
ucnbiTaHuii beprynnu
Ucneiranusa beprymim.
17 BeposTHOCTH COOBITHIA B cepun Bubmmorexa LIOK
p . p https://m.edso00.ru/863f6680
ucnbiTaHui bepHynau
18 IIpakTuyeckas padora bu6nuoreka LIOK

"Ucneirannsa beprynan"

https://m.edsoo.ru/863f67de
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19 CrnyuaiiHasi BeJIMUMHA U bubmmoreka [JOK
pacrpeeneHne BEpOATHOCTEN https://m.edsoo.ru/863f6b44
20 MareMaTH4ecKOoe OKUIAHUE U bu6mmoreka [JOK
JUCIIEPCUS CIIy4alHOM BEJIMYNHBI https://m.edsoo.ru/863f6da6
[IpuMeprl MaTeMaTU4ECKOTO
21 0KHIaHUSA KaK TEOPETHUECKOTO bubmorexa HOK
p https://m.eds00.ru/863f6f86
CpeIHETO 3HAYCHHUSI BEJTMUNHBI
29 [TorsTHE O 3aKOHE OOIBITUX bubmmoreka [JOK
qucen https://m.eds00.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnnoreka [IOK
TMOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3akoHa 60IBIINX bubnuoreka [IOK
qucen https://m.eds00.ru/863f7116
o5 O06o0menue, cucTeMaTru3aIus bu6mmoreka [JOK
3HaHuil. [IpeacraBienne qaHHbIX https://m.edso00.ru/863f783c
O0o001enue, cucTeMaTu3alys
26 3HaHuH. OnncarenbHas
CTaTUCTHKA
O0o001Ienne, cucTeMaTH3aIus
27 sHaunil. [IpencraBieHue JaHHbBIX bubmorexa OK
- Hbea a ' https://m.edsoo.ru/863f893a
OmnucarenbHast CTAaTUCTHKA
O06o001IeHrEe, CHCTEMATH3ALINS
28 3HaHI/IHI; BepostHOCTE CI1 I;ﬁHoro bubnnorexa [JOK
PP v https://m.edsoo.ru/863f7ade
COOBITHSA
O0001Ienne, cucTeMaTH3aIus
29 3HaHuM. BeposTHOCTH cinydaitHOTO bubnunoreka [IOK

COOBITHUS. DIIEMEHTBI
KOMOMHATOPHKH

https://m.edsoo.ru/863f7c9c
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O0001enue, cucreMaTu3aIs

. bubnmoreka [JOK
30 . 1
SHAHMIL IACMEHTI https://m.edso0.ru/863f7e54
KOMOMHATOPHKH
O0001enue, cucreMaTu3alus
31 3HaAHUHN. DJIEMEHTHI 1 bubnuoteka [IOK
koMmOuHatopuku. Cry4daiiHbie https://m.edsoo.ru/863f8408
BEITUYHMHBI ¥ PacCIIpeICIICHUS
O0006111eH1E, CUCTEMATU3ALIMS
. . bubnuoteka [IOK
32 3HaHu#. ClydaiiHble BEJTUYUHBI U 1
https://m.edso0.ru/863f861a
pacrpeencHus
bu6mmoreka [JOK
33 4 o 1
TOTOBas KOHTPOIIbHAA pabota https://m.eds00.ru/863f8b56
34 O0o001enue, cucTeMaTH3alus 1
3HAHUU
OBIIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NpOBEPSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJjbTara
5 BeposTHocTh U cTatucTKa
Uurate wuHGOpMAIMIO, TPEACTABICHHYIO B Tabnumax, Ha
- IMarpaMMmax, TIpEJICTaBIATh JaHHbBIE B BHJIEC TaONHIl, CTPOUTH
JuarpamMmmsl (CTOJIOUKOBBIE (CTOI0UYAThIE) M KPYTOBBIE) 10 MAaCCUBaM
3HA4YECHUHN
£ 9 OnwucelBaTh W WHTEPIPETUPOBATH pEANbHBIC YHCIOBHIC [[aHHBIC,
MpeCTaBICHHBIC B TA0IUIAX, HA AHArpaMMax, rpadukax
Hcnonp3oBath Uit onmMcaHWS ~— JaHHBIX  CTaTUCTUYECKUE
5.3 XapaKTEPUCTHKU: CpenHee apupmeTnieckoe, MeIuaHa, HanOoJIbIIee
Y HaMMEHbIIIee 3HAUCHHU s, pa3Max
NmeTs mipeacTaBlieHHE O CIIydailHOW M3MEHUYMBOCTH Ha MpUMeEpax
54 1eH, (PU3NYECKUX BEITUYNH, aHTPOMOMETPUUECKUX NTaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJjbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3BnekaTh U npeoOpa3oBbIBaTh MH(YOPMAIUIO, MPEICTABICHHYIO B
5.1 BUJIe TaONuL, 1uarpaMm, rpadMKoB, IPEJACTABIATh JaHHbIE B BHJIE
TabmuL, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C IOMOINBIO CTATUCTUYECKUX IOKa3aTesei:
5.2 CpeIHMX 3HAa4eHUH M Mep paccemBaHUs (pa3Max, IUCHIEpPCHS U
CTaHJAPTHOE OTKIJIOHEHHE)




53 HaxoauTh 9acTOThl YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHM, B TOM
' YUCIIe 10 pe3yJibTaTaM U3MEpeHU U HaOII0CHHIA
Haxomuts BepoOATHOCTH CilydailHBIX COOBITHMII B ONbITaX, 3Has
2.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHII, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUAMHU
EE Hcnonb3oBate  rpaduueckue  MOJENH:  JIEPEBO  CIYYaiHOTO
' 9KCIIEPUMEHTA, AUarpaMMbl Jisiepa, YuclioBas npsmas
OniepupoBaTh MOHITHSIMHU: MHOYECTBO, ITOJIMHOKECTBO; BBIITOTHATH
56 omepaluyd HaJ MHOXECTBaMH: OObEOUHEHHE, IepecedeHue,
' JOTIOJIHEHHUE, TIEPEUUCIISATh DJIEMEHTHl MHOXECTB, TPUMEHSTH
CBOMCTBa MHO>KECTB
Wcnonb3oBath rpaguueckoe IMpencTaBICHHE MHOMXKECTB U CBS3EH
o5.7 MEX]Ty HUMH JIJIs1 OTIMCAHMS TIPOIIECCOB U SIBJICHUM, B TOM YHCIIE TIPU
pelieHny 3a1a4 U3 Jpyrux yaeOHbIX MMPEAMETOB U KYpCOB
9 KJIACC
Koxn .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBEpPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUSA
pe3yJbTara
5 BeposTHOCTb U cTaTnCcTHKA
W3Bnekaty u npeoOpa3oBbIBaTh UHGOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHHUKAX B BHUJAC TaOJWI, AWarpamm, rpadukos,
MPEJICTaBIISITh JaHHBIE B BUE TaOIUI, TUarpaMM, rpaguKoB
£ 5 Pemats 3amaun opraHM30BaHHBIM 11ePEOOPOM BaApUAHTOB, & TAKKE C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB
Hcnonb3oBath oOmnmucaresibHblE XapaKTEPUCTUKUA JUII  MAacCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCIE CPEJAHHE 3HAYEHUS U MEpbl
paccerBaHUs
£ 4 HaxonuTh 4acTOThl 3HAYEHHW W YaCTOTHI COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3ylbTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOACHUI
- HaxoauTh BEposSTHOCTH CIy4aliHBIX COOBITUI B U3yUYEHHBIX OTBITAX,
. B TOM YHCJ€ B OMNbITaX C PaBHOBO3MOXXHBIMHU 3JIE€MEHTAPHBIMU




COOBITUSIMH, B CEpHUSX HCHBITAHHHA 10 TEPBOrO ycClexa, B CEpUsiX

UCIbITaHUN bepHyiu

HNmerts npencraBieHue o CIlydalHOW BEJIMYMHE U O PACIpENcIICHUN

5.6

BEPOSITHOCTEH

Nmets npencraBienre o 3aKk0HE OOJIBIITUX YKCEN KaK O MPOSIBJICHUHI
o.7 3aKOHOMEPHOCTH B CIIlydalHOM W3MEHUYMBOCTM M O DPOJIM 3aKOHA

OOJIBIINX YUCEII B IPUPOJIE U OOLIECTBE




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
5 BepostHocTh U cTatucTHKa
[IpencraBnenue naHHBIX B BUJE TAOIUII, JUarpaMM, rpapukoB. 3anoJHEHHE
TabJIUL, YTEHUE U MOCTPOEHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UreHue rpapukoB peanbHbIX MpoleccoB. M3BieueHue
vHpOpMaNUU U3 AUArpaMM U TaOJUIl, UCIMOJIb30BAaHUE W WHTEPIIPETAIIS
JAHHBIX
OnucarenpHasi CTaTUCTUKA: CpefHee apudmMeTnyeckoe, MeAUaHa, pa3Max,
5.2 HauOoJplllee W HaMMEHbIIEe 3HAuYEeHUs Habopa YHCIOBBIX JaHHBIX.
[Ipumeps! cirydyalilHOM M3MEHYMBOCTH
CrnyyaiiHblii 5KcriepuMeHT (OIBIT) U ciy4aiiHoe coObITHe. BeposTHOCTh 1
5.3 gacToTa. POib MallOBEpOSITHBIX W MPAKTUYECKU JOCTOBEPHBIX COOBITHUH B
MpHUpo/ie U B o01iecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUHU BEPOSTHOCTEMN
I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Uncno pédep m cymmapHas
54 crenenb BepmuH. [Ipeacrasnenue o ceszHoctu rpada. Lenu u mukiel. [Tytu
' B rpadax. OOxom rpada (siinepoB myth). IlpencraBmenue 00
opueHTUpoBaHHOM Ipade. Pemenne 3agau ¢ momoipto rpados
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJIeP:KAHUS
5 BeposTHOCTB 1 cTaTHCTHKA
51 [IpencraBneHue NaHHBIX B BUC TaOIHI, TUarpamMm, rpadukoB
5 MHOX€ECTBO, 3JIEMEHT MHOKECTBA, MOAMHOXecTBO. Omnepanuu  Hajl
' MHOECTBaMU: 00beAMHEHHE, TIepeceUeHHE, I0TIOTHEHUE
£ 3 CaoiicTBa onepanui HaJ  MHOXECTBaMHu: MEPEMECTUTETBHOE,
' COYETATENbHOE, pacClpeAeIUTEIbHOE, BKIIOUEHUS
£ 4 Hcnonb3oBanue rpaduyeckoro MpeicTaBlIeHUsT MHOXKECTB JUISl OMUCAHUS
. peanbHBIX IPOLIECCOB U SIBIEHUMN, TP PELICHUH 33/1a4.




B N3mepenue paccenBanus AaHHBIX. Jucnepcus U cTaHIapTHOE OTKIOHEHHE
' YHCI0BBIX HaOOpoB. Jluarpamma paccenBaHUsI
DOneMeHTapHble COOBITHS chnydaiiHOro ombita. CliydaiiHeie COOBITHS.
56 BepositHocTi coOBbITHI. OTBITEI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
. coObiTusiMu. CriydaiiHbiii BpIOOp. CBA3b MeXAYy MAalOBEPOSITHBIMU U
IPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IIPUPOJE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBaHHE
5.7 BUCSYCH BEPIIMHBI, CBSI3b MEKIY YHCIOM BEPIIMH M dYUCIOM pEdep.
[IpaBuno ymHoxeHus. Pemenne 3agad ¢ moMo1pko rpados
[IpotuBomnonoxupie coObiTHs. uarpamma Oinepa. OObeauHeHHE |
5.8 nepeceueHre coObiTHil. HecoBmecTHble coObITH. DoOpMmyrna CIOKEHUS
BEPOATHOCTEN
59 VYcnoBuas BeposTHOCTD. [IpaBumno ymHoxenus. HezaBucrumMbie cOOBITHS
[IpencraBnenune skcrnepuMeHTa B BuAe jaepeBa. Pemenue 3agay Ha
5.10 HAax0’KJIEHHE BEPOSTHOCTEN C IOMOUIBIO IEPEBA CIIy4allHOTO HKCIIEPUMEHTA,
JyarpaMm Juiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienyie AaHHBIX B BUJE TaONUL, JUarpaMM, rpauKoB, UHTEpIpETaIys
5.1 NaHHbIX. UTeHue U nocrpoeHue Talnull, Auarpamm, rpaukoB 10 peaabHbIM
JAHHBIM
5.2 [TepecTtanoBku 1 (hakTopua
5.3 CoueTraHus 1 YUCIIO COYETaHUH
5.4 Tpeyronsauk [lackans. Pemenue 3agay ¢ ucnosib30BaHueM KOMOMHATOPUKU
- I'eomerpuueckass BeposATHOCTb. CilydailHbIi BbIOOp TOYKM W3 (QUIYpbl Ha
. IUIOCKOCTH, U3 OTPE3Ka U U3 IyI'M OKPYKHOCTH
5.6 Hcneitanne. Yenex n Heynada. Cepust HCTIBITaHUM 10 IEPBOTO ycIiexa
57 Cepus ucnsiTanuii bepaymiu. BeposTHOCTH COOBITUH B CepUM HCHBITAHUIMA
. bepuynnn
5.8 CrnyyaiiHas BeJIMUMHA U PACIIPENETICHUE BEPOATHOCTEN




MaremMaTHu4eckoe OXKHUJaHUC W JUCIICPCHUA. HpI/IMepr MaT€MaTU4ICCKOIO

> 0>KMJIaHHS] KaK TEOPETUYECKOTO CPEIHErO 3HAUCHNUS BETUYUHBI

510 MareMaTtnueckoe OXHMIAHME MU IUCHEPCHs CIy4alWHOW BEJIIMYUHBI «4HUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUHN bepHyium»

£11 [Tonsarue o 3akoHe OonbIIMX Ynces. M3MepeHue BEepOATHOCTEH C MOMOIIBIO

yacToT. Posb 1 3HaueHue 3akoHa OOJIBIIMX YHUCEN B IPUPOJIE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NPoOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHune omnepupoBarb IOHATHAMHU: MHOXECTBO, IIOJMHOXKECTBO,
omepanuy HaJl MHOYKECTBaMHU; YMEHHUE ONEpUPOBaTh MOHATUIMU: Ipad,
CBSI3HBIN rpad, JepeBo, LUK, IPUMEHITh UX IPU PELICHUH 3a/1a4; YMEHHE
WCIIOJIb30BaTh TpaUuecKoe IMpeACTaBIEHUE MHOKECTB ISl ONMCAHUSA
peaJIbHBIX MTPOLIECCOB U SIBICHUHN, TPU PELLIEHUH 33a4 U3 APYTrUX y4eOHbIX
MIpEAMETOB

YMeHne onepupoBaTh IMOHATHSAMM: OIPENEICHUE, AKCHOMa, TEeOopeMma,
JI0Ka3aTelIbCcTBO; YMEHHME pACIIO3HAaBAaThb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPUBOAUTH IPUMEPbl M KOHTPIPHUMEPBI, CTPOUTH
BBICKAa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHNI

VYMmenne ONCpUpOBaATh IOHATHUAMU. HATYPAJIbHOC YHUCIIO, IIPOCTOC H
COCTaBHOE YHUCIIO, IETUMOCTh HaTypalIbHBIX YHCEIl, IPU3HAKHU JAETUMOCTH,
1IeTI0€ YKCIIO, MOIYJIb YHCIIa, OOBIKHOBEHHAs IpOOb M ACCITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PAlIMOHAIBHOE YHCIIO, UPPALMOHAIILHOE YHCIIO,
apudMETUYECKU KBaJPAaTHBIA KOPEHBb; YMEHUE BBITIOTHATH JCUCTBUS C
YHCllaMy, CPAaBHUBATh M YHNOPAJOUYMBATH YUCIA, IPEICTABIATh YKCIa Ha
KOOPJIMHATHOU MPSAMOM, OKpYIJISATh YHCIIA; YMEHUE JelaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUI

YMeHue ornepupoBaTh MOHSATUSIMU: CTENEHb C IEJIbIM IOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, alredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOU CTereHu OoJIblie
€IMHUILIBI; YMEHUE BBITIOJHATH pacuéTel o Gopmyiam, Mpeodpa3oBaHUs
HENbIX, TPOOHO-PAlMOHANBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
pa3oXKeHNue MHOTOUJIEHA Ha MHOKHUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM
(dhopMyI pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBbI H Pa3HOCTH

YMeHue ONCpUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIIOBOC HEPABCHCTBO, HCPABCHCTBO C HepeMeHHOﬁ;
YMCHHE pClIaThb JIMHENHBIE H KBaApaTHBIC YpPAaBHCHMH, ,Z[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBbI JBYX
JIMHEWHBIX ypaBHeHPIfI, JIMHEHEIE HCpaBCHCTBA W HX CHCTCMBI,
KBaApaTHBIC U )IpO6HO'paI_II/IOHaJ'IBHLIC HCPaBCHCTBA C OJIHOM HepeMeHHOﬁ,
B TOM YHUCIIC IIpHU PCUHICHUU 3ada4 U3 APYTUX NPCAMETOB U IMPAKTUYCCKUX
3ala4; YMCHUC HCII0JIb30BATh KOOPAWHATHYIO MMPAMYKO U KOOPJAWHATHYIO
IIJIOCKOCTB IJIA 1/1306pa>i<eH1/151 pCH_ICHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U CUCTCM




YMeHue onepupoBaTh MOHATHAMU: (GYHKIMS, rpaduk (yHKIHUH, HYIU
(GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, NMPOMEXKYTKH BO3pACTaHMUS,
yObIBaHUs, HauMOoJbIIee M HaWMEHbIee 3HA4YeHUs (DYHKIHMH; YMEHHE
OTEPHPOBATh MOHATHUAMH: TMpsiMas TMPOMOPHHOHAIBHOCTh, JIMHEHHas
GbyHKUMs, KBaapaTu4Has QYHKIHS, OOpaTHas MNpPOTOPLUUOHAIBHOCT,
napaboJia, runep0oJia; yMEHHE CTPOUTh rpapuKu PyHKIUHN, UCIIOIb30BaTh
rpaduKy JUISL OTIPE/ICICHUSI CBOMCTB MPOILECCOB M 3aBUCUMOCTEH, LIS
pelieHus 3a1a4 W3 JPYyrux y4eOHBIX MPEAMETOB W PEaJbHOH JKU3HH;
yMEHUE BBIPaXaTh (YOPMYIIaMU 3aBUCUMOCTH MEXKITy BEIMINHAMU

YMenune OIICpUpPOBAThH IIOHATUAMU: IIOCJICA0OBATCIIBHOCTD,
apudmernyeckas 1 reoMeTpudecKasi Mporpeccun; YMEHHUE HCIOIb30BaTh
CBOMCTBa IMOCII€Z0BATEIbHOCTEHN, (POPMYIIBI CyMMBI U OOLIET0 YieHa MpU
pelIeHny 3a7ad, B TOM YHCIe 33/a4 U3 JAPYrux yuyeOHBIX MPEIMETOB U
pEabHOM KU3HU

YMeHue pemiath 3ajauy pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOIEHTHI, I0JIH
1 4acTH, ABWKEHUE, paboTy, LIeHYy TOBapOB U CTOUMOCTb IOKYIIOK U YCIYT,
HaJoru, 3afadyd M3 oO0JacTu YHpaBlIEHUS JUYHBIMU U CEMEWHBIMU
(mHaHCaMM); yMEHUE COCTaBJISATh BbIPAKEHNUS, ypAaBHEHU S, HEPABEHCTBA U
CHUCTEMBI IO YCJIOBHMIO 3aJa4M, HCCIEN0BaTh IOIYYEHHOE DPEIICHUE U
OIIEHUBATh IIPABIONOJ00HOCTD MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHE: (PUTypa, TOUKa, OTPE30K, MPsMas, JIyd,
JOMaHas, Yroj, MHOTOYTOJIbHHUK, TPEYTrOJbHUK, PaBHOOEAPCHHBIH WU
PaBHOCTOPOHHHUI  TPEYrOJIbHUKH,  TIPSIMOYTOJIGHBIA  TPEYroJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMMm, — pom0O,  TPSIMOYTOJIBHUK,  KBaJApar,  Tpareus;
OKpPYXXHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; yMeHue peniathb 3a/1a4u, B TOM YHCJIC U3 TIOBCEAHEBHOM JKU3HH,
Ha HAaXOXKJICHUE I'€OMETPUYCCKUX BEIWYMH C TPUMEHEHUEM HU3yYCHHBIX
CBOMCTB (puryp u (akToB
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YMeHue onepupoBaTh MOHATUSAMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTrOJbHUKOB; MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXIy MPSMBIMHU, MEPHEHAUKYISpP, HAKIOHHAS, MPOEKIHs, Moa00ue
¢buryp, nmogoOHbIE TPEYrOJIbHUKU, CUMMETPHUS OTHOCUTEIHHO TOYKH H
OpsIMOM; yYMEHHE pAaclo3HaBaTh PABEHCTBO, CHMMETPHUIO U MOA00HE
¢buryp, napaaieabHOCTh U NePIEeHANKYISIPHOCTh MPSAMBIX B OKPYXKAIOIIEM
MUpe

11

YMmenue OIICpHUPOBATh MOHATUAMU: TJIMHA, PACCTOAHUC, YI'OJI (BCJ'II/I‘-II/IHa
yriia, CMHHyC U KOCUHYC yTJIa TpeyTOJ'IBHI/IKa), rmjiomaab, YMCHUC OLICHUBATDH
pa3MEpbl  MPEAMCTOB U 00BEKTOB B OKpyXKXarumeM MHUpe; YMCHUC
IIPUMCHATDH (I)OpMyJ'II)I nepuMeTpa U miomaan MHOTOYT'OJIbHUKOB, NJIMHBI
OKPY’KHOCTH n Iiomaaun Kpyra, o0bema MMpAMOYT'OJIBHOT'O
napaJiieJICIrIicaa, YMCHUC MNPUMCHATH IMMPU3HAKN PaBCHCTBA
TPECYrOJIbHUKOB, TCOPEMY O CYMMC YIJIOB TpPEYroJbHUKA, TEOPEMY




[Mudaropa, TPUroHOMETPUIECKNE COOTHOLICHUS JUIsl BBIYUCICHUS JUTHUH,
pacCTOSIHUMI, TII0IIAAeH

12

YMmenue u300pakaTh IUIOCKHE (QUIYppl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB W  JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHMBOJIBHOMY OITHCaHHIO
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YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMa KOOP/MHAT;
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOPA Ha
YHCIIO, CKAJAPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHME MCIIOIb30BaTh
BEKTOPBI U KOOPAUHATHI JIJIsl IPECTABJICHUS JaHHBIX U PEIICHUS 3a]1a4, B
TOM YUCJIE U3 APYTUX YU€OHBIX IPEIMETOB U PEATIbHON KU3HU
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YMmenune ONCpUPOBATH NOHATHUAMMU: CTOJIOMKOBBIE U KPYT'OBBIC JUArpaMMBbl,
Tabnuipl, cpeaHee apudMeTHyYecKoe, MeauaHa, HauOoJsblliee U
HaMMEHbIIee 3HAUeHUs, pa3Max YHCIOBOrOo Habopa, yMEHHE W3BIICKaTh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATHL HHPOPMAIIHIO, TTPEJICTABICHHYIO
B TaOJUIIaX M HA TUArpaMMax, OTPaKaroIIyI0 CBOMCTBA M XapaKTEPUCTUKH
pEATbHBIX TIPOIIECCOB W SIBJICHHWH, YMEHHE pacliO3HABaTh W3MCHYHBHIC
BEJIUYHHEI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSMU: CIIy4alHBIM OMNBIT (CiydalHBIN
SKCIIEPUMEHT),  DJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIM  MCXON)
CIIy4allHOTO OIIbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaxXOJUTh  BEPOSATHOCTH  CIy4alHBIX COOBITMH B  ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE PELIaTh 3a1a41
METOJIOM OPraHU30BAHHOIO Mepedopa M C HUCMHOJIb30BAaHUEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OLIEHUBATb BEPOSATHOCTH pPEATbHBIX COOBITUH U
SIBJICHUM, TIOHUMATh POJIb IIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUH B OKPYKAIOLIEM MHUPE M B >KU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCET U €ro
POJIBIO B MaCCOBBIX SIBJIICHUSIX
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YMeHue BeIOUpaTh MOIX0AITUN U3YICHHBI METO JUIsl PEIICHUS 3a/1a4H,
NPUBOANTH IPUMEPHl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOIC U
KU3HU, PAclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
OTIHMCHIBATh OTJIEJbHBIC BBIJAIONINECS PE3yJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHS MAaTEMAaTHKU KaK HayKd, IPUBOIUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITHH U X aBTOPOB B OTCUECTBEHHOW U BCEMHPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT coepKAHUSA
1 Yucna 1 BBIYUCIICHUS
11 HarypanbeHble u nenslie yncna. [IpusHaku 1enMMoCTy HebIX Yuce
12 OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHbIE IEPUOINYECKUE
' JIpooH
1.3 PannonanpHble yncna. ApupmMeTnieckre onepanuy ¢ palioHalbHBIMU YHCIaMU
14 JeiictBuTenbHble  uynciaa. ApuMeTHUecKHe Orepanuu ¢ JACHCTBUTEIHLHBIMU
' qUCIaMu
15 [Ipubmmxénnbie BI)I‘{I/IUCJ'IGHI/ISI, IpaBuUja OKpPYIJI€HMs, NPUKHUIKA M OLEHKa
pe3ynbTaTa BIUMCICHUN
2 AnreOpandecKue BRIpaKeHHUs
2.1 BbykBeHHbIe BhIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMH)
99 Crenenp c uenbiM mnokaszareneM. CTeNeHb C palloOHaJIbHBIM IOKa3aTesleM.
' CBoiicTBa cTereHN
2.3 MHorousneHsl

24 Anrebpandeckas qpoob

ApubdMeTnuecknii KOpeHb HATypabHOU cTenieHu. JleiicTBus ¢ apudMeTHaecKumMu

25 KOPHSIMU HATypaJIbHOW CTETICHU
3 VYpaBHEHHs 1 HEPABEHCTBA

31 Lemsie u apoOHO-panMoOHaNbHBIE ypaBHEHUs. CHCTEMBI H  COBOKYITHOCTH
' ypaBHEHHI

3.2 Lenbie m npoOHO-panMOHaNbHBIE HepaBeHCTBA.  CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB

3.3 Permrenune TexcTOBBIX 3a0a4
4 YucioBbI€ TOCIIEI0BATEILHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS MTOCIIEIOBATEIBHOCTEH

4.2 Apudmerrueckas u reoMeTprueckas nporpeccun. opmyiia ClI0KHBIX MPOIEHTOB

5 OyHKINUU

OynHkuwms, cnocoosl 3aanus dynkuun. ['paduk pynkuu. O6nacTs onpeneneHus u
MHO>KeCTBO 3HaueHui GpyHkuuu. Hymu ¢pyakmun. [IpoMexyTku 3HaKOMIOCTOSIHCTBA.

>1 IIpoMexyTKM MOHOTOHHOCTH (YHKLIMH. MaKCUMyMbl M MHMHUMYMBI (DYHKIIMH.
Haubounbiiee n HaumeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSAMO#i U MJIOCKOCTH
6.1 Koopaunathas npsiMast
6.2 JlekapTOBBI KOOPJMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1 I'eomeTpuueckue GUrypsl U UX CBOWCTBA
7.2 TpeyronpHuk
7.3 MHOroyrojibsHUKU
1.4 OKpyXHOCTb U KPYT
7.5 N3mepenue reoMeTpuuecKuX BEIUYUH
7.6 BekTops! Ha TIIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHoCTh
8.3 Kombunaroprka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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