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MNOACHUTEJIBHAS 3AIITUCKA

B coBpemMeHHOM HU(PPOBOM MHUpPE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJI B 00pa30BaHMHU, HEOOXOAMMOM KaXKJIOMy ueJoBeKy. BospacTaer uncio
npodeccuii, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcst xoporias 0a30Bas MOATOTOBKA
B 00JlacTU BEpOSTHOCTM U CTAaTUCTUKM, Takas TOJrTOTOBKAa Ba)KHA JJiA
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCuOHATBbHON Kapbhephl.

Kaxx1p1il 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHsS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1J11 00OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyuaromuxcs QyHKIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOLIYIO B c€0s1 B KaUeCTBE
HEOTHEMJIEMON  COCTABISIIONICH  yMEHHWE  BOCIPUHUMATh W KPUTHYECKU
aHAJIM3UPOBATh MHPOPMAITHIO, IPEICTABICHHYIO B Pa3INYHBIX (hOpMax, MTOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX TMPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaau3a u
NPECTaBICHUS JaHHBIX W3 Pa3jMuHbIX cdep KU3HU 00IIecTBa M rocyldapCTBa
npuoOuiaer oOydarommxcsd K OOILIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHU3aluu Iepedbopa U moacuéra 4ucia
BapHaHTOB, B TOM YMCJIE B IPUKJIAJHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét maremarnueckuii GyHIaMeHT i1 (POpMUPOBAHUS KOMIIETCHIIUN B
o0nacTu UHPOpPMATUKU U LUPPOBBIX TeXHONOTWH. [Ipyu M3ydeHUH CTAaTUCTUKHU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OO0YYalOMIMXCsi O COBPEMEHHOMU
KapTUHE MHpa M METOJax €ro HccienoBaHus, GOopMUPYETCs MOHHMaHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIIBHO 3HAYMMOW MH(OpPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBercTBUU C JaHHBIMU IIEJIIMU B CTPYKType MHpOTrpaMMbl yueOHOTO
Kypca «BepoATHOCTh U CTAaTHUCTHKA» OCHOBHOTO OOIIETr0 0O0pa30BaHMs BBIICICHBI
CIIEyIOIKe CoAepKaTeIbHO-MeToanyeckue auann: «l[IpencraBieHne maHHBIX U
ONHMcaTeNbHAS CTATUCTHKA», «BeposSTHOCTBY, «DJIEeMEHTHl KOMOWHATOPHKHY,
«BBenenue B Teoputo rpadoBy.

Conepxanne muaun «lIpencraBneHre JaHHBIX U OMHCATEIbHAS CTATUCTHKAY
CIIY)KUT OCHOBOW Jyisi (hOPMHPOBAaHUS HABBIKOB PAOOTBI ¢ HMH(pOpMANUCH: OT
YTeHUs] W MHTEepIpeTauud HWHQPOpMAIUHM, MpPeICTaBICHHOM B TalnMIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTABICHHMS M aHalld3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHMUYECKUX XapaKTEPUCTUK CPEAHUX M PACCEUBAHMUS.
Pabotas ¢ gaHHbIMHM, OOywaromudecs y4aTcsi CUMTBHIBATh U WHTEPHPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATE HaJ (HaKTOpaMH, BBI3BIBAOIIMMH HU3MEHYMBOCTh, M OIGHUBATh X
BJIMSTHUE HA PACCMAaTPUBAEMBbIE BEJIMYMHBI U MIPOIIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4alHOW W3MEHUYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEM UM TEHACHLUMN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOW IS
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. bosblioe 3HaUYeHHME HMMEIOT MPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHATHE BEPOSATHOCTH BBOJUTCA KaK Mepa IPaBAONOI00MS CIydaitHOTO
coobiTs. Ilpu wm3yuyeHMH y4eOHOTO Kypca oOydJarommecss 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJAMHU  BBIYMCIICHUSI  BEPOATHOCTEM B  CIy4aWHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh 00jee CIOKHBIC
3ajaud. B yd4eOHBIM Kypc BXOMSIT HaudajdbHBIC NPEACTABICHUS O CIyYaiHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHO>KE€CTBAaMU M OCHOBHBIMU OTEpAIUSIMU HaJ MHOXKECTBAMHU, PacCMaTPUBAIOTCS
MIpUMEPHl TPUMEHEHUS JJIsl PEIICHUS 3a7ad, a TakKe HCIOJb30BaHUSA B JIPYTUX
MaTeMaTHYECKUX Kypcax U YUeOHBIX IIpeaMeTax.

B 7-9 knaccax u3ydaercs y4eOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOpBIA  BXOASAT pazgensl: «lIpencraBieHwe JaHHBIX M ONHKCATEIbHAS
CTaTUCTHUKaA», «BeposarHocTh», «IJIeMeHThl KOMOWHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yuyeOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKa» oTBoAUTCs 102
gaca: B 7 kimacce — 34 daca (1 gac B Heaemo), B 8 kinacce — 34 gaca (1 yJac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneo).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

[IpencraBienne NaHHBIX B BUJE TAOJHII, AUarpaMm, rpa@ukoB. 3aroHEHUE
TaOJUIl, YTCHHWE U TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOUATBHIX) M
KpYyroBbIx). UTeHne rpamkoB peabHbIX IpolieccoB. M3Bneuenne nupopmaiim u3
Jarpamm H TabJull, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpeaHee apudmeThueckoe, MeAuaHa, pa3Max,
HaumOoJIbllIee M HaWMEHbIIee 3HA4YCHHs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil 3KCIIEpUMEHT (OIBIT) W ciydyaiiHoe coObiTue. BeposTHOCTH U
yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa 1 UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucno pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. 1yt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoupto rpagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUAE TAOIUL], JUarpaMm, rpadrKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuu HaJ
MHOKECTBaMU: 00bEeIUHEHHE, IepecedeHue, aomnonHeHue. CBoiicTBa omnepanui
HAaJ| MHOXXECTBAMH: IIEPEMECTUTEIIBHOE, COUYETaTEIbHOE, PAaCHpPEAEIUTEIBHOE,
BKIIOUeHUs. Mcrnonb30BaHHe TpapUUecKOro MNPEICTAaBICHUS MHOXECTB s
OMMCAHMSI PeaTbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHUs AaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

OneMeHTapHble COOBITUSL cilydyailHOro ombiTa. CiydaliHble  COOBITHSL.
BepositHoct  coObiTuii.  OmbITBI € PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CoryyaliHblil BIOOp. CBSI3b MEXKIY MATIOBEPOSITHBIMUA U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpEBBEB: E€IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpHIMH W uuciaoM pébep. IlpaBuio
yMHOXeHUs. Pemienue 3aa4 ¢ momoipto rpados.

[IpotuBomnosnoxkueie coObiTusA. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEU. YCIJIOBHAs BepoATHOCTh. [IpaBmino ymHOxeHus. HeszaBucnmbie
coObiTus. [lpencraBinenue sKcnepUMEHTa B BHUIE JepeBa. PemieHue 3agad Ha



HaXO0XJICHUE BEPOATHOCTEM C IMOMONIBIO JEpeBa CIYy4ailHOTO SKCIEPUMEHTA,
auarpamm ODunepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOmUI, JuarpammM, TpaduKoB,
UHTEpIIpeTalns JaHHbIX. YTeHHE W TOCTpOEHUE Ta0ull, 1UuarpaMM, rpaduKkoB 1Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u ¢aktopuan. CoueTaHus U YUCIO cOUYeTaHUU. TpeyrobHUK
[lackains. Pemienue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepus HCHIBITAHWM 10 NEPBOTO ycHexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUHA B CEpPUM HUCIBITAHUM
bepnyim.

CiydaiiHass BEJIMYMHA W PACHpPEACIICHUE BEPOSITHOCTENM. MareMaThdeckoe
oXumaHue u gucnepcus. llpumepsl  MaTeMaTHYECKOro  OXMIAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHHS BEIUYMHBL. MaremMaTH4ecKoe OXUIAHUE U
JUCIIEPCUSl  CIYyYalHOM BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUU
bepnymnm».

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHne BEepOsSTHOCTEN C TOMOIIIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO Kypca
«BepoATHOCTB M CTaTUCTUKA» XAPAKTEPUZYIOTCS:

1) maTpuoTHYecKoe BOCTIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALWIEMY POCCUHCKOU
MAaTEMATUKH, [€HHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) TpaskIaHCKOe M TYXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U PeaIU3alluU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUN, MPONLEAYp TPa)kIaHCKOTO oO0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JOCTMKEHHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUH MNPAKTUYECKUX 3aj]ad
MAaTEMAaTUYECKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEM JKU3HUM JJIsl YCHEIMIHOW TpodeccruoHaabHOM
JEATCIbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATHLHON TPACKTOPUU 00OPa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTHIO K OMOIIMOHAJTLHOMY W AICTETHUYECKOMY BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, PEIICHWM, PACCYKICHHUM, YMEHHUIO BUJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 O3HAHMS:

OpPUEHTAIUEX B JIEITEIBHOCTM HA COBPEMEHHYIO) CHCTEMY Hay4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOlllecTBa, MOHMMAaHUEM MATEeMaTUYECKOM HayKu Kak cQepbl 4YeIoBEYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAUMMOCTH JJISI Pa3BUTHS LUBUIU3ALINH,
OBJIJICHUEM SI3BIKOM MAaTE€MAaTHUKH M MAaTEeMaTUYECKOW KyJIbTYpOW KakK CpPEeACTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHMIIMMH HABBIKAMU HMCCIEA0BATENBCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHUHe, (POPMHUPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0JIATONOY IS :

TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HaHUs B HHTEpEcax CBOETO
3I0pOBBS, BEIEHUSA  370pOBOrOo  oOpa3a  KU3HM  (340pOBOE  IHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUH U OTIbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MpPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'o K€ MpaBa JIPyroro 4YeJI0BeKa;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA MPUMEHEHUE MATEMaTUUYEeCKUX 3HAHUMU JJI PELIeHUs 3adad
B 00JacTU COXPAHHOCTH OKpYXaloUlell cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOMKHBIX IOCJEACTBUI I OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PElICHNUS;

8) amanTanusi K M3MEHAIOIHUMCS YCJIOBHSM COIUATBLHOH U MPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEONPENETEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEeIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, IpUoOpeTaTh B COBMECTHOW JESATENbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyaMpoBaTh UAECH, TOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMble pEelIeHUs] U JeHCTBUA, (QOPMYIMPOBATH M OLIEHMBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIE NeiHCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIISTh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POPMYyIUpPOBATH
OTpENCICHUS  TIOHATHH, YCTaHABJIWBAaTh  CYIICCTBECHHBIA  IPU3HAK
Kiaccu(uKanyy, OCHOBaHUSA Ui OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeYrsi B (¢akTax, JJaHHBIX, HAONIOJCHUAX U YTBEPKICHUSX,
npejiaraTh KPUTEPUH JIJIsl BBISIBJIICHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA,
JIeNnaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECIOXKHBIE O0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIUIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pemieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEUICHUs, BBIOMpaTh HauOoJiee TMOAXOASIIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eMCTBYA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (opMHpOBAThH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTh MO CaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
POBEAEHHOTO HAOMIOACHUS, HMCCIEAOBAaHUS, OLEHUBATH TOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK¥KEe BBIJIBUTaTh
MPENATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, AHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETHUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BbIOMpaTh (GOpMy MpeacTaBieHUs HHPOPMALMK U WUIIOCTPUPOBATH
pemiaemMbie  3aJayd  CXeMaMu, JIdarpaMmaMu, HHOM rpadukoil W HX
KOMOWHAITUSMU,

OLICHMBATh HAAEKHOCTh HH(OPMALMM [0 KPUTEPHUSM, MNPEASIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YYeOHbIe AeiicCTBUS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIE€HUS B COOTBETCTBUU C YCIOBHUSIMU
¥ 1eNIIMU OOLIeHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTAX, /1aBaTh MOSACHEHMS MO XOIy pPEUICHUS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3yJIbTaT;

B XO7le 00CYX/I€HHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npo0JieMbl, perraeMoil 3a7auu, BbICKa3bIBaTh MIEU, HAICJICHHBIE HA MOMCK
pELICHUs], COIOCTAaBJIATh CBOM CYXKIEHUS C CYXICHUSMU JpYyrux
YYaCTHUKOB JAMAJIOra, OOHapyXHUBaTh pa3iMuuMe M CXOJCTBO MO3MLUN, B
KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
IOPEACTaBIATh  PE3YNbTAThl  PELICHUs 3a/1ayu, AKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TIPOEKTA, CAMOCTOSITENIbHO BbIOUPaTh (hOpMaT BBHICTYIIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAUU U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHONW U WHIWBHyaJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, MJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOM paloThl, pachpeneniarb BUIbl padOT, JOroBapUBaThHCA,
o0Cy>KIaTh MPOILECC U Pe3ynbTaT padOThl, 0000IIATh MHEHHUSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TIpPyHnoBbIX (opmax padoTel (0OCyx)aeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPJAMHHMpPOBAaTbH CBOM JEWUCTBUS C JPYTMMHU 4YJI€HaMH KOMaH/bI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBIIATH IIJIaH, aJrOPUTM pEIICHUs 3aJaud (WA €ro
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHUPOBATh
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U pe3yJIbTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIpU PELICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBbHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIelH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyueHuss B 7 KJjacce OOYYalONIMICA TMOTYYUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Uutate wuHOpMalMIO, TPEACTABICHHYIO B Ta0lIMIax, Ha aAuarpammax,
NPEACTaBIATh JaHHbIE B BHJE TaOJHI], CTPOUTH JUArpamMmbl (CTOJOUKOBBIC
(cTronbuatkie) ¥ KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  pEAIbHBIE  YUCIOBBIE  JaHHBIC,
MIPE/ICTAaBIICHHBIE B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

Hcnonp30BaTh i1 ONHMCAaHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHdYecKoe, MeJMaHa, HauOoJblllee W HAaWMEHbIEe 3HAYCHUS,
pa3mMax.

NMeTs mnpencraBieHUE O CIIy4alHOM W3MEHUYMBOCTM Ha IIPUMEpax IIEH,
bu3MYeCKUX BEJIWYUH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh MPEJCTABJICHHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K xoniy oOyudeHuss B 8 kKjacce oOyyaromuics TMOJTYYUT CIEIYIONTUE
MIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath UM mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, MNPEICTABICHHYIO B BHJIEC
Tabull, Tuarpamm, rpaduKoB, MPEJCTaBIATh JaHHBIE B BUJE TaOJHUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKAa3aTeNen: CPEeHUX
3HAYCHUHN U Mep paccerBaHus (pa3max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHM M YaCTOTHI COOBITHH, B TOM YHUCIIE
M0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

HaxonuTb BEpOSITHOCTH CIIy4alHBIX COOBITUN B OMBITaX, 3HAs BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCI€ B ONBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JIEPEBO CIY4allHOTO AKCIIEPUMEHTA,
JarpaMMsbl Jitliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJMHOXECTBO, BBINOJHATH
omepalMd  HaJl MHOXECTBaMU: OOBEIUHECHHE, TIepecedyeHue, JIOMOJHEHUE,
MEPEUUCIIATH SJIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MpPEACTaBICHUE MHOXECTB M CBSA3EH MEXIY
HUMU JUIS1 ONUCAHUS MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IPU PELICHUU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyueHuss B 9 kJjacce OOyYarOIIMICA TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HMH(POpPMAIMIO, TMPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHUKAX B BHUJAE TaOJWIl, AWarpamMMm, rpaduKoB, MPEACTABISATH
JaHHbIE B BUJE TaONHULl, AMarpaMm, rpauKoB.



Pemarp 3amauum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh OnucaTedbHblE XapAaKTEPUCTUKH JJII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJIb3YACh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOICHUH.

HaxonuTb BEpOSITHOCTU CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM
YHUCJIE B ONbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH, B CEPUSX
VCIIBITAHUM J10 TIEPBOI0O YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NMeTs mnpencraBieHUE O CIy4alHOM BEIMYMHE W O PACHpPENEIICHUH
BEPOSATHOCTEM.

NmMeTs mnpenacraBieHUE O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YHUCEN B
IpPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
bubnuoreka [IOK
! HpercTanneHie fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubnnorexa [JOK
2 1
OmHcaTebHas CTATHCTHI 8 https://m.edsoo.ru/7f415fdc
. bubnmoreka [IOK
3 Cotyainas H3MEHHBOCTE 6 . https://m.edsoo.ru/7f415fdc
bu6mmotexka IIOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa CIIy4aliHOTrO 4 1 bubnnorexa [IOK
COOBITHUS https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
2
6 O0001Ienne, cucTeMaTU3aIis 3HAHNI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 5



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

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM nu@poBbIe
Ne n/n P Kontpoasnsie | IlpakTuyeckue (witcpp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [IOK
! Tosropenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucaTenbHas cTaTUCTHKA. PaccenBaHue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnuoreka [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [IOK
4 BeposiTHOCTB cityyaitHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417fb2
bu6mmotexka I1IOK
B 4
> BE/ICHHE B TCOPHIO Ipagon https://m.edsoo.ru/7f417fb2
N bubnuorexa [JOK
6 Cryuaiispie coObTHA 8 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
7 O0001IeHne, cUCTEMAaTU3aIis 3HAHUH 4 2 httos://m.edso.ru/7f417fh2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aeioB U TeM nudpoBbIe
Ne n/n P Kontpoasnsie | IlpakTuyeckue (witcpp )
NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl

bubnuoreka [IOK
1 TosTopenne kypca 8 iwiacca 4 https://m.edsoo.ru/7f41a302

bubnnorexa [JOK
2 DJIeMEHTHI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eoMmeTpryeckas BEpOSITHOCTH 4 Bubmorexa IIOK
p p https://m.edsoo.ru/7f41a302

bubnuoreka [JOK
4 Menbrrasms bepuynm 6 1 https://m.edsoo.ru/7f41a302

N bubnuoreka [IOK
5 Cryaainas senuana 6 https://m.edsoo.ru/7f41a302

bu6mmotexa I1IOK

1 1
6 Obo0mennue, KoHTpOI: 0 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
ara uugposbie
Nen/m | Tema ypoka Kourpouabsubie | IIpakruyeckue A p
Bcero U3yueHHs1 | oOpa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
1 IIpencraBnenue 1aHHBIX B 1 bubnunoreka [IOK
Tabnuuax https://m.edsoo.ru/863ec1f8
9 [IpakTryeckue BBIYUCIEHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM. https://m.edso00.ru/863ec324
W3Bnedenue u MHTEpIpETALIUSL
3 TaOJIUYHEIX HaHHBIX. CTapToBas 1 bubmmorexa HOK
TP https://m.edso0.ru/863ec78e
KOHTpOJIbHAs padoTa.
4 [TpakTuyeckas padora "Tabmurpr" 1 1
I'paduueckoe npencraBieHue
5 JTaHHBIX B BUJI€ KPYTOBBIX, 1 bubnuoreka LIOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
JarpamMm
YreHue U MOCTPOEHHUE THarpaMM.
6 [Tpumepsl teMorpaduIecKux 1 bubmorexa LHOK
prMep P https://m.edso0.ru/863ed602
JarpamMm
7 [TpakTrueckas pabora 1 1 bubnnoreka [HOK
"JlnarpamMmsr" https://m.edsoo.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bu6mmoreka LIOK
apudmeTHueckoe https://m.edso0.ru/863ed846
9 Yucnossie Habopsl. CpegHee 1 bubnmuoreka [IOK
apudmeTrnueckoe 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 ynciaoBoro Habopa.

Bu6mmoreka [JOK

10
YV CcTONYUBOCTh MENAHEI https://m.edsoo.ru/863edb3e
1 Menuana yucioBoro Habopa.
Y CTOMYHNBOCTh MEAHAHEI
12 [IpakTuyeckas padora "Cpemgnaue bubnnoreka [HOK
3HAYCHUA" https://m.edso0.ru/863edc6a
HawnbGonbliee 1 HAaMMEHbIIICE
13 3HAYECHUS YUCIIOBOro Habopa bubmmorexa [IOK
pa- https://m.edso00.ru/863ee07a
Pazmax
Hawnbonblliee 1 HaMMEHbIIIEE
14 3HAYEHHS YUCIOBOT0 Habopa.
Pazmax
Hawnbonbiiee 1 HAaMMEHbIIICE
15 3HAYEHHS YUCIIOBOTO Habopa.
Pa3zmax
KonTpoabHas pabota no remam
16 "IIpencraBiaeHue JaHHBIX bubmmorexa [JOK
P . https://m.edso00.ru/863ee390
OnucarenanbHast CTaTUCTHKA
17 CrnyuaiiHast "3BMEHYUBOCTD bubnnorexa [HOK
(mpuMepsI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYEeHHUI B MACCUBE Bbu6nmuoreka [IOK
JTAaHHBIX https://m.edso0.ru/863ee69c¢c
Bbu6nmuoreka [IOK
19 r
PYTITHPOBKA https://m.eds00.ru/863ee9d0
20 ['mcrorpamMmsl
bu6mmoreka [IOK
21 r
HCTOTPAMMET https://m.edsoo.ru/863eeelc
22 [TpakTuueckas padora "Cryuaiinas bubmuoteka [IOK



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

U3MEHYNBOCTE"

https://m.edsoo.ru/863eecc8

I'pad, BepmmnHa, pedpo.

23 [IpencraBienue 3aa4u ¢ IOMOIIBIO bubmmorexa LOK
bl A B https://m.edsoo.ru/863eef52
rpaga
CreneHnbp (BaJIGHTHOCTb) BEPILUHBI.
24 UYucno pédep u cymmapHasi CTEIIEHb buomorexa LIOK
Peoep H eyMvap https://m.edsoo.ru/863efOba
BepuuH. Llens u nuki
o5 Hens u muxt. ITyTs B Tpade. bubnuoreka [IOK
[IpencraBnenne o cBA3HOCTH Tpada https://m.edso0.ru/863ef236
26 [IpencraBnenne 06 bu6mmoteka [IOK
OpPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
CiryyaliHbI{ OIIBIT U CITy4allHOE bubnuoreka [IOK
27
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 4acToTa COOBITHSL.
o8 Ponp ManoBeposATHBIX U bubnnorexa [HOK
IIPaKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIIECTBE
29 Momnerta 1 urpanpHasi KOCTb B
TEOpUU BEPOSTHOCTEN
30 [IpakTuueckas padora "Hacrora bu6mmoreka [LIOK
BbINIJIeHUs opJa" https://m.edso0.ru/863ef8a8
KonTponpsHas paborta no remam
31 "CiyualiHasi ”3MEHYMBOCTb. bubnnorexa [HOK
I'padsl. BepostHocTs cry4aiiHoro https://m.edso0.ru/863f0186
coObITus"
39 [ToBTOpenue, 060061IEeHHE. bubmmoreka [IOK
[IpencraBienne gaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0600IIEHNE. bu6mmoreka [IOK



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

OmnmncarenpHas CTaTUCTHKA

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

34 [ToBTOpenue, oboOIIeHNE.

BeposiTHOCTB CiTy4aifHOr0 COOBITHS

Bu6mmoreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

34



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

8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoanusie | IIpakruueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBienre TaHHBIX. 1 bubnunoreka [IOK
OnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863f029e
2 Ciyuaiinas n3aMeHuuBOCTb. CpeiHue 1 bubnmoreka LIOK
YHCJIOBOIO Habopa https://m.edsoo.ru/863f03fc
Crny4daitabie coObITHS. BeposTHOCTH 1
3 IIaC}’I[t:)TBI Bxonnas kon IZ)JILHaSI 1 Bubmmorexa LIOK
' A P https://m.edso0.ru/863f0578
pabora
Kiaccnueckue moaenu reopun
4 BEPOSITHOCTEN: MOHETA U UTPaJibHAs 1 bubmorexa TIOK
P ' P https://m.edsoo.ru/863f076¢c
KOCTh
bu6mmorexa [IOK
1
> Orictonenis https://m.edso0.ru/863f0a50
bu6mmorexa [IOK
0 Jlucniepens tmciosoro Habopa 1 https://m.edso0.ru/863f0a50
7 CranmapTHOE OTKIOHEHHE YHCIOBOTO 1 bubnnorexa [HOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [IOK
8 1
JHarpamMEL paccenBarits https://m.edsoo.ru/863f0ea6
bu6mmorexa [IOK
M 1
o HOAECTBO, TIOAMHOACECTEO https://m.eds00.ru/863f1180
10 Onepanuu HaJl MHOXECTBAMU: 1 bubnmoreka [JOK

00beIMHeHNE, TIEPECCUCHHE,

https://m.edso0.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

JOITIOJIHCHUEC

CaolicTBa onepaiui Haj
MHOKECTBAMU: NTEPEMECTUTEILHOE,

Bu6mmoreka [JOK

11
COYETATEIBHOE, PACIIPEIEIUTEIIBHOE, https://m.edso0.ru/863f1784
BKJTIOYCHUS
12 I'paduueckoe npencraBieHne bubnumoreka LIOK
MHOKECTB https://m.edso0.ru/863f198c
Kontponbnas pabora no remam
13 n n
Craructuka. MHOXecTBa
14 OnemenTapHble coObITUs. CitydaiiHble bubnuoreka [IOK
COOBITUS https://m.edsoo.ru/863fldec
bnaronpusitcts ue
15 e} eMeHI;a HbIE ?:gznnﬂ bubmorexa LOK
. p o https://m.edsoo.ru/863fldec
BepositHocTH cOOBITHI
bnaronpusitcts ue
16 3JIeMeH1;a HbIE ZI:;:ITHH bubmorexa LOK
P . https://m.eds00.ru/863f1f72
BepositHocTu coObITHI
OMBITHI C PABHOBO3MO>KHBIMHU
17 3JIEMEHTApPHBIMU COOBITUSIMH bubmorexa HOK
Lapn ' https://m.edso0.ru/863f21ca
CrnyyaliHblii BBIOOD
OMBITH ¢ pABHOBO3MOXKHBIMH
bu6mmoreka [IOK
18 3JIEMEHTAPHBIMH COOBITHIMHU.
N https://m.edsoo.ru/863f21ca
CryualiHblii BEIOOD
[TpakTrueckas padota "OnBITHI €
19 ABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH bubmorexa OK
P " P https://m.eds00.ru/863f235a
COOBITHSIMH
20 Tepeso bubmuorexa [JOK

https://m.edsoo.ru/863f2ade
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CBolicTBa JepeBa: €AMHCTBEHHOCTD
MyTH, CYIIIECTBOBAHNE BUCIYCH

Bu6muoreka [JOK

21
BEPLIMHBI, CBS3b MEXKIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIIIKH U YUCIIOM pEdEep
bu6mmoreka [IOK
22 Hpaiio ymHOKeHs https://m.edsoo.ru/863f2cd8
bubmuorexa [JOK
2 IT
3 PABILIO YMHOACHIA https://m.edso0.ru/863f2e36
bu6mmoteka [IOK
24 IT
POTHBONONOKHOC COOBITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Ditniepa. O0beAMHEHUE U bubnunoreka [IOK
nepeceyeHne coobITHi https://m.edsoo.ru/863f3214
26 Hecosmectabie coObiTus. @opmyna bubnuoreka [IOK
CJIO’KEHHUSI BEPOSTHOCTEN https://m.edso0.ru/863f3372
97 HecoBmectnbie coObiTust. Dopmyia bubnmnoreka [JOK
CJI0’KE€HHUs BEPOSTHOCTEN https://m.edso0.ru/863f3764
[TpaBuI0 yMHOKEHUS BEPOSTHOCTEH.
28 YIC)J'IOBHa}Iyll;/[e OSITHOCTh ’ Buomorexa LIOK
P ' https://m.edsoo.ru/863f38ae
HeszaBucumeble coObITHS
[IpaBuII0 yMHOKEHUS BEPOSITHOCTEH.
29 YSJIOBHa}Iyll;/Ie OSITHOCTh ’ bubmmorexa LIOK
p ' https://m.edsoo.ru/863f3b06
He3zaBucumeble coObITUS
30 [IpencraBienue ciydaifHOro bu6mumoreka LIOK
JKCIIEPUMEHTA B BUJIE JIEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciaydaitHOro bu6numoreka LIOK
JKCIIEpUMEHTA B BUJIE IEPEBA https://m.edso0.ru/863f3f20
32 [ToBTOpenue, 06001IICHHE. bub6nuoreka [IOK

[IpencraBienue JaHHBIX.

https://m.edso0.ru/863f4128
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OmnmcarenpHas CTaTUCTHKA

33 [ToBTOpenue, o606mmenHue. I'padr 1 Et?[i?/l;lr?ee dI;?)ou.r(u)/IS{6 34312
KonrtponbHas padora mo remMam
34 "Cnyuaiinbie coObITHs. BeposTHOCTB. 1
I'padur"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Kourpoabubie | IlpakTnyeckue A p
Bcero u3yueHHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1
! HpecTaBicHue NAHHEX https://m.edsoo.ru/863f47ea
OnucarenpHasi CTaTUCTHKA. bubmuorexa [JOK
2 1
BxoaHast KoHTpoOsIbHAs padoTa https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITUIMU
4 HezaBucumocTs coObITUi
5 KomMOuHaTopHOe npaBuiio 1 bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/863f4e16
5 ITepectanoBku. daxkTopual. 1 bubnnorexa [HOK
CoueraHus 1 UNUCIIO COYETaHUMN https://m.edsoo.ru/863f4e16
bu6nmmoreka [IOK
7 T IT 1
PEYTOTBHII Hackat https://m.edso0.ru/863f5014
[IpakTuueckas pabora
8 "BerunicieHne BEposITHOCTEN C 1 1 bubnuoreka LIOK
HCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GyHKIMN 3JIEKTPOHHBIX Tabmui"
I'eomeTprueckas BEpOATHOCTbD.
9 CryvaiiHblii BBIOOp TOUKH U3 1 bubnnoreka [HOK
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 JYyT'H OKPYKHOCTH
10 I'eomeTpuyeckas BEpOSITHOCT. 1 bubnnoreka [HOK

CrydaiiHpIii BHIOOP TOYKH U3

https://m.edso0.ru/863f5a50
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(burypsl Ha INIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH

I'eomeTprueckas BEpOATHOCTb.
Cry4aiinelii BEIOOp TOUKH U3

Bu6mmoreka [JOK

11
(buryphl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
U3 IyT¥ OKPYKHOCTH
I'eomerpuueckas BEpOATHOCTb.
12 Cay4aiiHblii BBIOOp TOUKH U3 bubnuoreka LIOK
(burypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
U3 IyTU OKPYKHOCTHU
HcneiTanue. Ycnex u Heynaya.
13 Cepus ucnbITaHUM A0 IEPBOTrO bubmmorexa LIOK
p p https://m.edso0.ru/863f6162
ycrexa
Hcneitanue. Ycnex u Heyaaya.
14 Cepus ucnbpITaHuil 10 ney HBoro bubmmorexa LOK
P P https://m.edso0.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heynava.
15 Cepus ncnelTaHui 10 IEPBOTO
ycrexa
Hcnbitanusa beprymn.
16 BepositHOCTH cOOBITHIA B cCepun buomorexa LIOK
. https://m.edso0.ru/863f64d2
ucnbiTanuit bepuymnnu
Hcnbitanusa bepryim.
17 BepositHocTH coOBITHIA B CEpUH bubmorexa LIOK
P . p https://m.eds00.ru/863f6680
ucnbeITaHui bepHym
18 IIpakTryeckas padota "HcnbiTanus bubnnorexa [HOK
bepuymmm" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BelTUYMHA U bubmuoteka [IOK
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pacnpesesieHne BeposiTHOCTEN

https://m.edsoo0.ru/863f6b44

Marematnueckoe OXXKUJIaHuE 1

Bu6mmoreka [JOK

20
JCIIEPCHS CIIy4alHOM BEJIMYUHBI https://m.edsoo.ru/863f6da6
ITpuMepsl MaTEeMaTHUECKOTO
21 oxrznz[all{)nﬂ KaK TEOPETHYECKOTO buGmnorexa [IOK
P https://m.eds00.ru/863f6f86
CpEIHETO 3HAYCHHSI BETNIHHBI
bu6mmoteka [IOK
22 I1 o
OHATHE O SAKOHE DOJBIIHX THCCI https://m.edso00.ru/863f72c4
23 N3mepenue BeposiTHOCTEM C bubmuotexa [JOK
IIOMOIIBIO YacTOT https://m.eds00.ru/863f7652
24 [Tpumenenne 3aKoHa OOITBIITNX bubnuoreka LIOK
qucen https://m.eds00.ru/863f7116
o5 O60061eHue, cucTeMaTu3alus bubnunoreka [IOK
3HaHuil. [IpeacraBnenne gaHHbIX https://m.edso0.ru/863f783c
%6 O0001enue, cucTeMaTH3aIIUs
sHaguii. OnrcarenbHas CTAaTUCTHKA
O0001enue, cucTeMaTH3aIIUs
27 3HaHI/IHI; IIpencraBnenue ZIllHHI)IX bubmorexa [JOK
e A ) https://m.edso0.ru/863f893a
OmnucarenbHast CTAaTUCTHKA
O0001eHne, CHCTEMATH3AIIH
28 3HaHu#. BeposTHOCTE citydaiiHOTO bubmorexa [IOK
- P yd https://m.edsoo.ru/863f7a4e
COOBITHS
O0o001enue, cucTeMaTH3aIKus
29 3HaHU#. BeposTHOCTH cimydaitHOTO bubnmnoreka [JOK
COOBITHS. DJIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOMHATOPHUKH
30 O06o00mmenne, CHCTEMaTH3aIHs Bbubnmuoreka [JOK

3HAHUN. DIEMEHTHI

https://m.edsoo.ru/863f7e54
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KOMOMHATOPHUKHU

O0001enne, cucTeEMaTH3aIus

31 3HAaHUN. IJIEMEHTHI 1 Bu6mmoreka [JOK
KomOuHaTopuku. CiyyaifHeie https://m.edso0.ru/863f8408
BEJIMYHMHBI M pacIpe/ieIICHUs
O0001menue, cucTeMaTH3alus
. . bubmuorexa [JOK
32 3HaHui. CilydaliHble BEJIMYUHBI U 1
https://m.edso0.ru/863f861a
pacrpeneneHus
bu6mmoteka [IOK
33 4 o 1
TOTOBAR KOHTPOALHAT pabota https://m.edso0.ru/863f8b56
34 O0001eHne, CUCTEMATH3aIUs 1
3HAHUU
OBHIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME
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IMPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

7 KJIACC
Kona .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/ibHON MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Yurate nHGOPMAIUIO, IPEJCTABIICHHYIO B TA0IHIIAX, HA [UarpaMmax,
51 MPENCTaBIATh JIaHHbIE B BHJAE TaOJUIl, CTPOUTH JAHArPaMMBbl
(cTosIouKOBEIC (CTOI0YATHIC) M KPYTOBBIC) TI0O MACCUBaM 3HAYCHUI
59 OnucelBaTh M HWHTCPIPETHPOBATH PEATBHBIC YHUCIIOBBIC JIaHHBIC,
MIPEJICTABJICHHBIE B TA0JIMIIAX, HA JHArpaMMax, rpadukax
Hcnonp3oBarh s OIMCAaHUSA JAHHBIX CTaTHCTHYECKHE
5.3 XapaKTePUCTUKU: CpeiHee apudMeTHIecKoe, MeuaHa, Hanbobiee 1
HAaUMEHbBIIICe 3HAYCHMSI, Pa3Max
NmeTs npeacraBieHue o Cay4yaiHONM M3MEHUYUBOCTH HA IIPUMEPAX LIEH,
54 Gbu3NYeCKUx  BETMYMH, AHTPOIIOMETPHUUYECKUX  JIaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHHsI OCHOBHOI
NMpoBepPsieMOro "
o0pa3oBaTe/ibHOIi MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTh U CTaTUCTHKA
W3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIIMIO, TPEACTABICHHYIO B
5.1 BHJIC TAOJIMII, TUarpaMm, rpauKoB, MPEACTABIATH JTaHHBIC B BUJE
TabIuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHBIE C MOMOIINBIO CTAaTUCTHYECKUX ITOKa3aTeeH:
5.2 CpeIHUX 3HAa4YeHMM U Mep pacceuBaHus (pa3max, JIuUcCHepcUs |
CTaH/IapTHOE OTKJIOHEHUE)
5.3 HaxoauTh 4acTOTHI YMCIIOBEBIX 3HAYEHWH M 4aCTOTHI COOBLITHUH, B TOM




YHUCJIE 10 Pe3yJIbTaTaM U3MEPEHUIN 1 HAOIIOACHHUIA

HaXOI[I/ITB BECPOATHOCTHU CquaﬁHbIX COOBITHII B OIIbITax, 3Hasa

5.4 BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMU
- Hcnonb3oBate  rpaduyeckue  MOAEIHM:  JIEPEBO  CIy4ailHOTO
' AKCIIEPUMEHTA, IarpaMMbl Diiiepa, YucaoBas mpsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO; BBINOIHATH
E6 omepanuu  HaJA  MHOXECTBAaMH:  OOBCIWHEHHE, IIepeceucHHUe,
' JOTIOTHEHUE; TIEPEUYHCIIAT JIEMEHTHI MHOYKECTB, IPUMEHSITH CBOMCTBA
MHOYKECTB
Hcnons3oBarh rpaduueckoe MpeACcTaBICHUE MHOXKECTB U CBs3ei
5.7 MEXIy HUMU JUIsl ONIMCAHUS MPOLECCOB U SIBIIEHUW, B TOM YHCIIE IIPU
peIlIeHnH 3a1a4d U3 APYruxX y4eOHBIX IPEIMETOB U KypCOB
9 KVIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NMpoBEpPsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl
pe3yJabTara
5 BeposTHOCTB M cTaTUCTHKA
W3Bnekaty u npeoOpa3oBeIBaTh MH(OPMALINIO, IPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHMKAX B BHJAE TaOJHI, auarpamMm, TpaduKoB,
MIPEACTABIISITH TaHHBIE B BUJIE TAOIUII, IUarpamm, rpadukoB
- Pemarp 3amaun opraHu3oBaHHBIM MEPeOOPOM BApUAHTOB, a TaKKe C
. HCII0JIb30BaHHUEM KOM6I/IHaT0pHLIX IpaBHII U METOOOB
Hcnonb30BaTh  OmucaTelbHbIE  XapaKTEPUCTHKU  JUIsI  MacCHUBOB
5.3 YUCJIOBBIX MOaHHBIX, B TOM 4YHCJIIC CPpCAHUC 3HAYCHHA U MCPbI
paccerBaHUs
5 4 HaxoauTh 4acTOThl 3HAYEHUH M YACTOTHI COOBITHS, B TOM 4YHCIE
' MOJIb3YACh Pe3ybTaTaMU MPOBEAEHHBIX U3MEPEHUHN 1 HAOMIOCHUN
HaxoauTh BEpOSTHOCTH CIydallHBIX COOBITUN B U3YYEHHBIX OMbBITaX, B
9.5 TOM UHCIIE€ B ONBITaX C PaBHOBO3MOXKHBIMU  3JE€MEHTapHBIMU

COOBITUSIMHM, B CEpHUSAX HCIBITAHUH 1O TMEPBOrO YCIexa, B CEpUsxX




ucnbITaHui bepHyu

HmeTs mpencTaBieHUe O CIy4YailHONW BENMYMHE U O paclpelesieHuu

5.6

BEPOATHOCTEU

HNmeTtn MMpEaACTaBIICHHUE O 3aKOHE OONIBIINX YHCEJl KaK O IMPOABIICHUHN
5.7 3aKOHOMECPHOCTHU B cnyqaﬁHoﬁ U3MEHYUBOCTH M O POJIKM 3aKOHa

OOJIBIITNX YKCET B IPUPOIC U OOIIECTBE




IHPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA
5 BeposiTHOCTB 1 cTaTucTHKA
[IpencraBienue NaHHBIX B BHUJE TaOIUL, AUarpaMM, rpadukoB. 3anoIHeHHEe
TaOJIMI, YTEHHWE M TIOCTPOSHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBeix). UreHue rpaduKOB peambHBIX IMpoleccoB. V3BieueHue
nHDOpMAMKM W3 JMArpaMM W TaOJIHIl, WCIOJIb30BAHWE W WHTEPIPETAIIHS
JAHHBIX
OnucarenpHas CTaTUCTUKA: cpelHee apudMeThdyeckoe, MeIMaHa, pa3Max,
5.2 HauOOJbIIICe U HANMEHBIIICEe 3HAYCHUS HA0Opa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4aliHOU U3MEHYMBOCTHU
Cray4aliHplii KcriepuMeHT (OIBIT) M CiIy4aiiHOoe coObITHE. BeposTtHocTh H
5.3 yacToTa. Poib MalloBEpOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUN B
npupojie u B obmiectse. MoHeTa U UrpaibHasi KOCTh B TEOPUH BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepumuHbl. Yucino pébep m cymmapHas
- cTeneHb BepiuH. [IpeacraBnenue o ca3Hoctu rpada. Llenu u uukisl. [lytu
' B rpadax. OOxonm rpada (disiepoB myTh). IlpencraBnenue 00
opueHTHpoBaHHOM Tpade. Pemenue 3agau ¢ momoisio rpados
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS
5 BeposiTHOCTB M cTaTUCTHKA
5.1 [IpencraBieHne JaHHBIX B BUJE TAONHUII, AUArpaMM, TpaduKoB
- MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEIMHEHHE, TIEpECeUCHHE, JOOTHEHNE
53 CBolicTBa onepanuii HaJ, MHOKECTBAMU: IEPEMECTUTEINBHOE, COUETATEIHHOE,
' pacmpenenuTeIbHOe, BKIIFOUESHUS
54 Hcnonp3oBaHne rpaguueckoro MPEICTABICHUS MHOXKECTB MJIsS OMHUCAHUS

PCAJIBbHBIX TPOUCCCOB U ﬁBHCHHfI, IIpr pCHICHUH 3a1a4.




W3mepenune paccenBaHMs JaHHBIX. Jlucrepcus U CTaHAAPTHOE OTKIOHEHUE

> YHCIOBBIX HA0OPOB. J{narpamma paccenBaHus
DneMeHTapHbIe COOBITHS CIIy4ailHOTO ombiTa. Ciy4ailHble COOBITHS.
56 BepostHoct coObiTuii. ONBITBI ¢ PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
' coobiTusamMu. Cry4aiiHeiii  BbIOOp. CBSI3b  MEXKIYy MAaJIOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE
[epeBo. CBoiicTBa Je€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
5.7 BUCSYEH BEpPIUIMHBI, CBSA3b MEXAY YHCIIOM BEPIIUH U yrciioM pédep. [IpaBuio
yMHOXkeHUs. Pemenue 3a1a4 ¢ nomorbio rpagos
[TpotuBoTIONOXKHBIE  cOOBITHA. [lnarpamma Diinepa. OObenuHeHWE U
5.8 nepeceueHne coObiTHil. HecoBmecTHble coObiTus. DopMyna  CIOXKEHUS
BEPOSITHOCTEMN
59 YcnoBHas BeposTHOCTB. [IpaBuiio ymHOXkeHUs. He3aBucuMble cOOBITHS
[IpencraBnenune SKcepuMeHTa B Buae JepeBa. Pemienne 3agauy  Ha
5.10 HAXO0XJEHUE BEPOATHOCTEN C MOMOILBIO JE€PEBA CIYYAaHHOIO0 3KCIEPUMEHTA,
auarpamm Ditniepa
9 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTucTHKA
[IpencraBienne qaHHBIX B BUIE TaOIUII, 1UarpaMM, rpadukoB, HHTEPIPETAIUS
5.1 naHHbIX. UTeHHe M mocTpoeHue Tabyul, AUarpaMm, rpauKoB MO peaJbHbIM
JTAaHHBIM
52 [TepectanoBku u hakTopuan
53 CodeTaHus ¥ YNCIO COYCTAHUI
54 Tpeyronbuuk [Tackans. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOUHATOPUKHI
EE I'eomeTtpuueckass BeposiTHOCTh. CnydailHbIA BBIOOp TOYKM M3 (QUTYpHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH
5.6 Wcneiranne. Ycenex u Heynada. Cepust HCTIBITAaHUM 10 IEPBOTO ycIiexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH COOBITHI B CepUHM HMCHBITAHUN
' bepuymiu
5.8 CrydaiiHasi BeJIMUMHA U PACTIPEICIICHUE BEPOSITHOCTEM




Marematuueckoe oxxuaaHue U - gucnepcus. [lpumepsl MmareMaTHuecKOro

> OKUJaHMs KaK TEOPETUYECKOTO0 CPEIHErO 3HAYECHUS BEJIMUHHBI

510 MareMarnueckoe OXHAAHUE W JUCIEPCUs CIy4alHOW BEIUYMHBI «YUCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHynm»

511 Ilonatue o 3akoHe OosblIMX yuced. M3MepeHne BepoOSTHOCTEH C IOMOLIbIO

gyacToT. Posb 1 3HaueHne 3aKoHa OOJBIINX YHCEN B IPUPOE U 00IIeCTBe




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHNS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Eer0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHSAMU: MHOXECTBO, IOJMHOXECTBO, Olepalun
HaJ MHOXXECTBAMH, YMEHHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBI3HBIN rpad,
JIEPEBO, LUKIJI, IPUMEHATh UX MPH PEUICHUHU 3aJa4; YMEHUE HCIOJIb30BaTh
rpaduyecKkoe MPEACTaBICHUE MHOXECTB JIJIi ONHCAHUSA PEabHBIX
MIPOLIECCOB U SIBJICHUI, IPU PELICHUH 3a/1a4 U3 IPYTHX y4EOHBIX MPEIMETOB

YMeHue OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChoMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHME  pacllO3HAaBaTh  WCTUHHBIE U JIOJKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHU U OTPUIIAHUS BBICKA3bIBAHUI

YMeHHe OonepupoBarh IOHATHAMU: HATypadbHOE YHCIO, I[POCTOE U
COCTAaBHOE YMCJIO, ACIMMOCTb HATYPAJIbHBIX YUCEIl, NPU3HAKU JCIUMOCTH,
LEJIOE YUCII0, MOJYJb YMCIA, OOBIKHOBEHHAs JpoOb M JAecATHYHas JpoOb,
CTAaHJAPTHBIA BHUJ YHCIA, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUecKUi KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJIHATH JCHCTBUS C
YUCJIaMH, CPAaBHMBATh M YIOPSJIOYMBATH YMCIIA, IPEACTABIATH 4YUCIa HA
KOOPJMHATHON IPSAMOM, OKPYIJIATh YMCIIA; YMEHHUE JeNaThb NPUKUIAKY U
OLICHKY PE€3YyJIbTaTa BEIYUCICHUN

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C IENBIM ITOKa3aTeseM,
apu@mMeTHyecKuil KBaJipaTHbI KOPEHb, MHOTOUJIEH, alredpanyeckas Apo0b,
TOKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETNEeHH OOJbIle
eIMHUIIBI; YMEHHE BBINOJHATH PAcué€Thl MO (GopMylaM, MpeoOpa3oBaHHS
LEJNBIX, JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSMH,
pasyiokeHue MHOTOWIEHA Ha MHOXKUTENH, B TOM YHCIIE C UCIOJIb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IOHATHSAMHU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM MEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pellaTh JIMHEHHBIE W KBaJpaTHbIE ypaBHEHUsS, JPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, THHEWHBIE HEPABEHCTBA M WX CHCTEMBI, KBaIpaTHHIE U IPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM 4YHCIE MpHU
pelIEHUH 3a/ad M3 JPYTUX MNPEIMETOB W MPAKTUYECKUX 3a7ad; YMEHUE
WCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAWMHATHYIO IJIOCKOCTH IS
M300pakKeHUS pElICHUH YpaBHEHH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHSAMU: (DyHKOUSA, rpaduk (QYHKIUH, HYITH
GYHKIIUHM, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,




yObIBaHMS, HauOoJbIllee M HaUMEHbIIee 3HA4YeHHS (YHKIMH; yMEHUE
ONEPHPOBATh TOHATHAMHU: TpsiMas PONOPIMOHAIBHOCTh, JIMHEHHAS
GyHKIMSA, KBajpaTHuHAs (QYHKIOUS, OOpaTHas MPONOPIHOHAIBLHOCTD,
napabosna, runep0osia; yMeHUue CTpOUTh TpaduKku (GyHKIUH, HUCIIOIB30BaTh
rpaduKy JJIs ONPENEICHUs] CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3a1a4 M3 JAPYIHX Y4eOHBIX MPEIMETOB U pPEaTbHON JKU3HH;
YMEHHE BhIpaxath (popMynamMu 3aBUCIMOCTH MEX]Ty BETMYMHAMU

YMenue ONCpHUPOBATH IMOHATHUAMU: IMOCICIOBATCIILHOCTD, apI/I(bMeTI/I‘ICCKaSI
W TreoMeTpuuecKass [MpOTrpeccCHuu; YMEHHME HCIOJIb30BaTh CBOMCTBA
MoCIieI0BaTeIbHOCTEH, (OPMYIIBI CYMMBI U OOIIEro WieHa MpHU PEIIeHUU
3a/a4, B TOM YHCIE 3a/lad U3 JAPYTUX YUeOHBIX MPEAMETOB U pealbHOM
KN3HN

YMeHnue pemaTh 3aJ1a4y pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOIU U
4yacTy, JIBUKEHUE, paboTy, LIeHy TOBAapOB U CTOMMOCTb IOKYIIOK M YCIYT,
HaJOIM, 3aJa4d u3 O0O0JIACTH YIpPABJIEHUS JIMYHBIMM U CEMEMHBIMU
(uHaHCaMU); YMEHHME COCTABJISTh BBIPAKECHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBHIO 3aJ]ayM, MCCIEHOBATh IIOJyYCHHOE pECIICHUE U
OLIEHUBATh IPABIONOJ00HOCTb OJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh MOHATHIMHU: (PUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, Yrojl, MHOTOYIOJbHHK, TpPEyroJbHHUK, pPABHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEyroJbHHUK, MeIuaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONILHUK,
napasiesorpaMm, pomMO, IpSMOYTOJIBHUK, KBaJpaT, TpareLus; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO € IIPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHUE
pemaTh 3aJa4d, B TOM YHCJIE W3 MOBCEIHEBHOW XU3HU, Ha HAXOXJICHHE
TeOMETPUUECKUX BEIMYUH C MPUMEHEHHUEM H3YYEHHBIX CBOICTB Quryp u
¢baxToB

10

YMeHue omnepupoBaTh HOHSTHUSIMU: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYTrOJIbHUKOB; MapauIeIbHOCTh U MEPHEHAMKYISPHOCTh MPSAMBIX, YroJl
MEXy MPSIMBIMH, TIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, nogodue ¢uryp,
M0JI0OOHBIE TPEYTOJIbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U TPSIMOMH;
YMEHHE pAaclo3HaBaTh PaBEHCTBO, CUMMETpUIO U mojobue ¢uryp,
NapajuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX B OKPYKaOILIEM MHUPE

11

YMeHue ornepupoBaTh NOHATHSMU: JIJIMHA, PACCTOSHHUE, Yroi (BEJIMYHUHA
yria, CHHYC ¥ KOCHHYC yTjia TPEeYTOJbHHKA), TUIOMIA/lb; YMEHUE OIEHUBATh
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIIEM MHUPE; YMEHHUE TPUMEHSITh
(hopMyIIbI IEpUMETpa U TIIOMIAAN MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTU U
wiom@aau Kpyra, obbeMa MPsSIMOYTOJBHOTO MapajleNienuneaa; yMeHue
MPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrojibHUKa, Teopemy l[ludaropa, TpUTOHOMETPUUECKUE COOTHOIICHUS
JUUISL BBIYUCIICHUS ITTMH, PACCTOSTHUM, TUTOIIAAeH

12

YMmenue  u3o0paxaTb  IUIOCKHME  GUIYpsl W MX  KOMOHMHAIUH,
NPOCTPAHCTBEHHbIE ~ (UTYpPHl OT PYKH, C TOMOLIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY UJIM CUMBOJIbBHOMY
OITMCAaHUIO

13

YMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT;
KOOpJIUHATHl TOYKH, BEKTOP, CyMMa BEKTOpOB, MMPOU3BEACHUE BEKTOpa Ha
YHCIIO, CKaJIpHOE MPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBl U KOOPJMHATHI JJIsl MIPEJICTABICHUSI TaHHBIX U PEIICHUs 3a/1ady, B
TOM YHCJIE U3 APYTrUX YUeOHBIX IPEIMETOB U PeaIbHON KU3HH

14

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIC U KPYTOBBIE JHATPAMMBI,
TabIULBI, cpeiHee apudmeTnyeckoe, Mearana, HanboJbIlIee U HaUMEHbIIIEe
3HaueHUs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHUE  HU3BIIEKATh,
MHTEPIPETUPOBATH U MpeoOpa30oBeIBaTh HHPOPMAIIHIO, MPEACTABICHHYIO B
TabIMIaXx W Ha JUarpaMMmax, OTPaKalolyl0 CBOMCTBA M XapaKTEPUCTUKU
peanbHBIX TPOLECCOB M SBJIICHHI; YMEHHUE paclo3HaBaTh H3MEHUYHUBHIC
BEJIMYMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHUAMHU: CIy4dallHBIA ONBIT  (CIydyailHbIN
SKCIIEPUMEHT),  JJIEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIM  HMCXOJ)
CJIy4yailHOTrO OIIbITa, ClyyailHOE COOBbITHE, BEPOSITHOCTb COOBITUS; YMEHHUE
HaxXoJWUTh  BEPOSTHOCTU  ClydyallHbIX  COOBITUH B OmBITaX €
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pellaTh 3aJauu
METOZIOM OpraHU30BaHHOIO Iepedopa W C MCIOJb30BAaHUEM IpaBUIIa
YMHOKEHUS; YMEHHE OILIEHHBATh BEPOATHOCTH PEANbHBIX COOBITUH H
SIBJIGHUH, MOHUMAaTh POJb MPAKTHYECKH JOCTOBEPHBIX M MalOBEPOATHBIX
COOBITUH B OKpPY)KAIOIIEM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHUCET U €ro
POJIBIO B MaCCOBBIX SIBJICHMSIX

16

YMenue BbIOMpaTh MOAXOASAIINNA W3YUEHHBIH METOJ Ul pEelIeHUs 3aJauH,
MIPUBOJAUTH TPUMEPHl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IPUPOJAE U
JKU3HM, DPACIIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONMCBIBATh OTIEJIbHBIE BBIJAIOLIUECS PE3YJbTATHI, IOJyYCHHBIE B XOJ€
pa3BUTUS MAaTEMaTUKHU KAaK HAYKH, IPUBOIAUTH IPUMEPHI MaTeMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOMN HCTOPHUH




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D
IHO MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

1 Hucna u BEIYMCIICHUS
11 Hatypanbuble u nenslie yucna. [lpusHaku 1eIMMOCTH 1eNbIX YHCe
12 OOBIKHOBEHHBIC M JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIC MEPHOIMUECKUE
Ipoou
13 Panmonanehble yncna. ApudpMeTHUecKHe orepaiu ¢ paloHAIbHBIMU YHCIIaMU
14 JleiicTBuTenbHBIC Yncaa. ApuMeTHUECKUE ONePAINH C IEHCTBUTEIIbHBIMH YHCIaMH
15 Hpn6nn>1<é}fﬂme BBIYUCIICHHS, IPAaBUIIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3ysIbTara
BBIUMCIICHUI
2 AnrebpanyecKkue BEIPKECHUS
2.1 bykBeHHble BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU)
59 Crenens ¢ nensiM nokasaresieMm. CTeneHb ¢ pallnoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTENEHH
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1poob
55 Apudmernueckuil KOpeHb HaTypanbHOH cremeHu. [leiicTBus ¢ apudmMeTHuecKuMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHMs U HEPABEHCTBA
3.1 Lenble u ApoOHO-panmoHanbHble ypaBHEeHUsA. CHCTEMBI M COBOKYITHOCTH YpPaBHEHUN
3.2 Ilenple u npoOHO-panMoHalbHbE HepaBeHCTBA. CHCTeMBI U COBOKYMHOCTH
' HEPaBCHCTB
3.3 Pemrenne TekcTOBBIX 33714
4 YucnoBbie TOCIIETOBATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH
4.2 Apudmernaeckas u reomerpuueckas mporpeccun. opmyra CII0KHBIX TPOIIEHTOB
5 OyHKIUU
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['padux Gynkmun. Obaacte onpeneneHus u
1 MHOKeCTBO 3HaueHui QyHkumuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
>1 [TpoMexyTKl MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI W MHHHMYMBI (DYHKIIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE GYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha pAMON U MIIOCKOCTH
6.1 Koopaunatnas npsmast
6.2 JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpust
7.1 I'eomerpuueckue (pUTypbl U UX CBOMCTBA
7.2 TpeyronbHHUK




7.3 MHOTOYTOJTEHUKH
7.4 OKpY>XHOCTb U KpYyT
75 N3mepenune reoMeTpuuecKUX BEIUYUH
7.6 BexkTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HMHTEPHET






