PABOYAS ITPOT'PAMMA

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKAY»

U1 oOyJaromuxcst 7-9 KiaccoB

HOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUN, TaK
U UX POJU B 00pa30BaHUU, HEOOXOIUMOM KakKIOMY 4eoBeKy. Bo3pacraer ducio
npodeccuil, mpu OBIAJICHUH KOTOPHIMHU TpedyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JIacCTU BEpPOSTHOCTM W CTAaTUCTUKHU, TaKas TMOJrOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHus U JIs YCIEIIHON PO eCcCHOHAbHON Kapbephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIINUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WU M30bITKa MHPOPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAMMOCTh c(opMUpOBaTH Yy
oOyyaromuxcsi GyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KaUeCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAIM3UPOBaTh UH(MOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIECCOB W 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHIIIHIE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMHU cOOpa, aHAIM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIeCTBAa M TOCyJapcTBa
npuoOIIaeT o0ydJarmmMXcsa K OOIIECTBEHHBIM WHTEpecaMm. V3ydeHne OCHOB
KOMOWHATOPUKN pa3BUBAET HABBIKM OpraHU3aluM Tepedbopa U mojacuéra dmcia
BapUaHTOB, B TOM YHUCJIC B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maéT MaTeMaTHUeCKUil GyHIaMEHT JJ1s (POPMHPOBAHUS KOMIIETECHITUI B
obnacT UHPOPMATUKH U MUPPOBBIX TEXHOJOTHHA. [Ipy M3ydeHUU CTATHCTHKU H
BEPOSITHOCTH O0OOTAIIAIOTCSl TPEJCTaBIEeHUs OOYyYaronuXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUpPYETCS MMOHUMAaHUE POJIH
CTaTUCTUKU KaK UCTOYHUKA COLMATIBLHO 3HAYMMOI MH(MOPMAIIUHU U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBMU C NMaHHBIMU IEISIMH B CTPYKTYpE MPOTPAMMBI Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBIJCICHBI
ClelyIoumMe coAepKaTeabHo-MeToauueckue nuHuun: «llpeacraBienue AaHHBIX U



onmucaTeNbHas CTaTUCTUKA», «BeposATHOCTBY, «DIEeMEHThl KOMOWHATOPUKN,
«BBenenue B Teopuro rpad)oBy.

Copnepxxanue nuHun «lIpencraBieHre TaHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIY’KUT OCHOBOM Juisi (hOpMHUpPOBAHHS HABBIKOB pabOThl ¢ HH(OpManuen: oT
YTeHUs] W MHTEpIHpeTanuu uHGOpMaIMi, MpPEJACTaBICHHON B TaliuIax, Ha
auarpamMmax W rpadukax, A0 cOopa, TpeICTaBICHHUS W aHaluW3a JaHHBIX C
WCIIOJIBb30BAaHUEM CTAaTUCTHYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHMSL.
Pabotast ¢ naHHbIMH, OOydaroliMecss yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh IMPOCTEHIINE TUIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIUMH W3MEHUYHUBOCTb, M OIICHUBATH MX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEW M TEHACHUMUM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM A
U3YUYEHHs] TEOPUU BEPOATHOCTEH. bousblioe 3HAUYEHHE HMEIOT NPAKTHUYECKUE
3a1aHMSA, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMH.

[loHsiTHE BEpPOSITHOCTH BBOJMTCS Kak Mepa MPaBIONOJ00MsS CIy4ailHOro
coObitus. [lpm wu3ydyeHnn yueOHOro Kypca oOOydarIIHuecss 3HaKOMSTCA C
MPOCTEUILIMMUA ~ METOJaMH  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
JKCIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTapHBIMU UCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMHU CTaBUTh M PELIaTh 00JIee CIOKHbBIE
3amaud. B ydeOHbIH Kypc BXOIAT HaudajdbHbIE MPEACTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCs C
MHOKE€CTBAMU M OCHOBHBIMHU OIEPALMSIMU HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MPUMEPHI TPUMEHEHHUS JJIs1 PEIICHUS 33/1a4, a TAKXKE HUCIOJIb30BAHUSA B JIPYTUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeAMeTax.

B 7-9 knaccax usydaerca yueOHbIH Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  BxonmaT pazgensl: «lIpencraBieHue JaHHBIX H ONKcCaTElbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DJIeMEHThl KOMOMHATOpuku», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hegento), B 8 kinacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 daca (1 gac B Hezeno).



COAEPXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
gacToTa. PoJib MaIOBEPOSITHRIX U MPAKTHIECKH TOCTOBEPHBIX COOBITHI B MIPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (ditsiepoB mnyth). [IpeacraBienue o0 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KUIACC

[IpencraBnenue TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OOBbEIMHEHHUE, IMepeceueHue, aomnojHenue. CBoOWCTBa omnepanui
HaJ| MHOYKECTBAMM: IIEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHus JaHHBIX. JlUcriepcus U CTaHIApTHOE OTKIOHEHUE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiIMH u 4ucioMm pédep. [Ipasumio
YMHOX€eHHUs. Penienue 3aaa4 ¢ momolpto rpados.

ITpotuBononoxkHele coObiTusA. Juarpamma Oinepa. OObeAMHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYYalHOTO JKCICPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTraHus U YUCIO coueTaHUl. TpeyroJibHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepnymiu. BeposTHOCTH cOOBITUH B CEpPUM  UCIBITAHUM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIIMYMHBI. MareMaTndeckoe OXUIAaHUE U
JUACTIEPCUSA  CIYyYaWHOW BEJIMYMHBl «YHUCIIO YCIEXOB B CEPUM HCIBITAHUU
bepnrynmny.

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTHD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W  HACTOSAMIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIMA3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKWE 3HAHHUS B HWHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJoBEKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJIEACTBUI MJIsi OKPY’KaKOIIEH cpeabl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEelIeHUs] U ACHCTBUA, (POPMYIHpPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1jornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOJAUMOTIO aHAIIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHbIE, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuXx (HakToB, BBICTpAWBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle uccienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHHS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(GOpPMAllMHU, aHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JIuarpaMMamMi, WHOW Trpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUSA B COOTBCTCTBHUU C yCJIOBHUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe 0OCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIaEMON TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIATh pE3yNbTAThI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU PEIIEHUH YYEOHBIX MaTEMAaTUUECKUX 3a]1ay;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax padoTel (0OCykaeHusd, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTbH KOPPEKTUBBI B JESATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETHYecKOoe, MeIuaHa, HauOOJblIee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIEH,
(bu3MYEeCKUX BEIMYUH, AHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKa3aTeleh: CpeaHHuX
3HAYCHUN U MEp pacceruBaHus (pa3mMax, TUCTIEPCHS U CTAHIaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TepeceueHue, JOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONMCAHMS TIPOIIECCOB U SIBICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



PemaTtp 3amaum OpraHu3oBaHHBIM NEpPeOOPOM BApUAHTOB, a TAaKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE MOJIb3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUI bepHyiu.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | Ilpakruueckue (udpp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
! [lpeAcTaBeHHe JARHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcatenbHas CraTneThia 8 1 https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
3 Catysaitas HsMEHHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa CIly4aiiHOTO 4 1 bubmuoteka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [{OK
2
6 O0001enne, cucreMaTn3amus 3HAaHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Hosroperne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
) OrnucarenbHas CTaTUCTUKA. PaccenBanue 4 bubmuoreka [{OK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuoreka [{OK
4 BeposiTHOCTB ciyuaiiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417f62
bubnunoreka LIOK
> Brenenue 5 eopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoreka [{OK
6 Catyuaitpie cobprms 8 https://m.edsoo.ru/7f417fb2
. bubmmoteka IIOK
7 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 4 2 https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudposBbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Hosroperue kypea 8 Knacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka [IOK
2 DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuyeckast BEpOSITHOCTD 4 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 4! b 1
CHbITAHA bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuoreka [IOK
S Coryuaiinas penumHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK
6 Obodmenue, KOHTPOI 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
ara uudpoBbIe
Nenn/m | Tema ypoka KonTpoabubie | IlpakTuueckue o bp
Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBieHue JaHHBIX B 1 bu6mmorexa [IOK
TabIMIax https://m.edso0.ru/863ec1f8
5 IIpakTryeckue BEIYUCIEHHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 WN3Bneuenne u uHTEpIIpETALIUs 1 bubnuorexa [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 ITpakTrueckas padota "Tabmuirsr" 1 1
['paduyeckoe mpencTaBicHue
JaHHBIX B BUJI€ KPYTOBBIX, bubnuoreka [IOK
5 1
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edso0o.ru/863ed18e
JTUarpaMmm
YreHne U NOCTPOCHHUE AUATPAMM.
6 [Tpumepsr eM(I))r a(l)I/IIIZCKrI;IIz( 1 bubmmorexa LIOK
PHMEPHL A P https://m.edso00.ru/863ed602
JTUarpaMmm
7 [IpakTuueckas padbora 1 1 bubnuoreka [IOK
"uarpamMmbr” https://m.eds00.ru/863ed72e
3 Yucnoseie HaOOpwl. Cpennee 1 bubnuorexa [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOOpwl. Cpennee 1 bubmuotexa [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
10 Menauana ymrcioBoro Habopa. 1 bubnnorexa [JOK



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

YV CcTONYNBOCTh MEIUAHEI

https://m.edsoo.ru/863edb3e

MGILI/IaHa YHUCJIOBOI'O Ha6opa.

11 .
Y CTOWYUBOCTD METUAHBI
12 [TpakTrueckas pabota "Cpennue bubnmoreka [JOK
3HaYeHuA" https://m.edsoo.ru/863edc6a
HauGosbiiiee 1 HaMMeHbIIee
13 3HAYCHHUsI YMCIIOBOTO Habopa bubmorexa HOK
pa- https://m.edsoo.ru/863ee07a
Pa3zmax
HauGobIee 1 HauMeHbIIIee
14 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
Hawubomnpmiee n HanMeHbIIIee
15 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
KonTponbsHas pabora mo Temam
16 "IIpencraBiaeHne JaHHBIX bubmorexa [TOK
P o https://m.eds00.ru/863ee390
OrnucarenbHas CTaTUCTUKA
17 Crny4daifHasi ”3MEHUYNBOCTh bubnuoteka [JOK
(IprMepHI) https://m.edsoo.ru/863ee4bc
18 YactoTa 3HaYEHNI B MACCUBE bu6mmoreka [IOK
JTAHHBIX https://m.edso00.ru/863ee69c
bu6mmoreka [JOK
19 r
pymiHposka https://m.edso0.ru/863ee9d0
20 ['mcTorpammel
bu6mmorexa [IOK
21 r
HETOTPaMMBbL https://m.edsoo.ru/863eeelc
99 [IpakTuueckas padora "Ciyuaitnas bubnnorexa [JOK

NU3MEHYUBOCTH"

https://m.edsoo0.ru/863eecc8



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

I'pad, Bepuruna, pedpo.

23 [IpencraBnenue 3agauu ¢ TOMOIIbIO bubmmorexa LIOK
Pl A - https://m.edso00.ru/863eef52
rpada
CreneHb (BAJICHTHOCTD) BEPIITMHBI.
24 Yucno pébep u cymmapHasi CTeIeHb bubmmorexa [JOK
PEBEp M CYMMED https://m.edso0.ru/863ef0ba
BepuuH. Llens u nukin
o5 Hemns u muko. [Tyte B rpade. bubnnoreka [HOK
[IpencraBnenne o cBA3ZHOCTH rpada https://m.eds00.ru/863ef236
26 [IpencraBnenue 06 bu6mmoreka [JOK
OpPUEHTHPOBAaHHBIX rpadax https://m.eds00.ru/863ef3b2
97 Cry4aifHbIN OTIBIT U CITy4yalHOE bubnunoreka [JOK
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTB 1 9acTOTa COOBITHSL.
Ponb ManoBeposITHBIX U bubnnorexa [HOK
28
IIPAKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
cOOBITHI B TpUpOJIE U B OOILECTBE
29 MoHerta 1 urpaipHasi KOCTb B
TEOPHH BEPOSATHOCTEH
[TpakTuyeckas padora "HactoTta bubnnorexka [JOK
30
BbINaJicHUs opia" https://m.edso00.ru/863ef8a8
KonrtponbHas pabora no remam
31 "CiyualiHasi ©3MEHYMBOCTb. bubnuoreka [IOK
I'padsl. BeposiTHOCTD citydaitHOTO https://m.eds00.ru/863f0186
coOpITHs"
39 [ToBTOpenue, o6oOIIeHNE. bubnuoreka [IOK
[IpencraBienne qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpeHme, 0600IICHNE. bu6mmoreka [JOK

OnucarenpHas CTaTUCTHUKA

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



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

34

[ToBTOpEHME, 000OIICHUE.
BeposTHOCTB City4aitHOTO COOBITHS

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero U3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX. 1 bubmumorexa [IOK
OnucaTrenbHasi CTaTUCTUKA https://m.edso00.ru/863f029%
5 Crny4aitHast ”3MeHunBOCTh. CpenHue 1 bubnuorexa [JOK
YUCII0BOro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositHOCTH 1 1 bubnuotexa [JOK
YaCTOThI https://m.eds00.ru/863f0578
Knaccuueckue Mozenu Teopuu
4 BEPOSTHOCTEH: MOHETA U UTPAJIbHAS 1 bubmorexa LHOK
P ' P https://m.edsoo.ru/863f076¢c
KOCTh
bu6mmoreka [JOK
1
> Oricionenis https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 1
Jlucniepens ncosoro Hadopa https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKIIOHEHUE YHCIOBOTIO 1 bubnuoreka [IOK
Ha0Oopa https://m.edso0.ru/863f0bfe
8 JlnarpamMmbl paccenBaHUS 1 bubmorexa HOK
p P https://m.eds00.ru/863f0ea6
bubmuoreka [JOK
9 M 1
HOIKECTBO, HOAMHONECTEO https://m.eds00.ru/863f1180
Onepanuu HaJl MHOKECTBaAMU:
pat 8 bubmuorexa [JOK
10 00BeIMHECHHE, TICPEeCEUCHHE, 1

JOIIOJIHCHUEC

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

CaolicTBa onepanuii Hajl
MHOKECTBAMU: ITEPEMECTUTEILHOE,

bu6mmoreka [IOK

11
coYeTaTeIbHOe, pacpeaeIuTeIbHOE, https://m.eds00.ru/863f1784
BKJIIOUCHUS

12 I'padpuaeckoe npencrasieHue bubnnoreka [HOK
MHOKECTB https://m.eds00.ru/863f198c

13 KonTtponbHas pabora mo Temam
"Cratuctuka. Muoxecrna"

14 OnemeHTapHbie coObITHS. CilydaiiHbIe bubnnoreka [JOK
coObITHS https://m.edsoo.ru/863f1dec
biaronpusrcTs e

15 3neMeHFT)a HbIE Z:)(gflmﬁ bubmorexa HOK

P o https://m.edsoo.ru/863f1dec
BepositHOoCcTH COOBITHI
biaronpusrcrytomue
16 3neMeHFT)a HBIC Z:)O61)ITI/I$I bubmorexa HOK
P . https://m.eds00.ru/863f1f72
BepositHocTH cOOBITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 3JIeMEHTaPHBIMU COOBITUSIMH bubmorexa HOK
. pv ' https://m.edso00.ru/863f21ca
CryuaitHblii BEIOOD
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMHA COOBITUSIMHU bubmorexa HOK
. pv ' https://m.eds00.ru/863f21ca
CryuaitHblii BEIOOD
[IpaxTuueckas padota "OmbITHI ¢

19 ABHOBO3MOKHBIMH 3JIECMEHTAPHBIMHU bubmoreia HOK
P P https://m.edso00.ru/863f235a
coObITHSIMH"

bu6mmorexa [IOK

20
flepeso https://m.edsoo.ru/863f2ade

21 CaoiicTBa aepeBa: €IMHCTBEHHOCTD bubnmnorexa [JOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

MyTH, CyLIECTBOBAHHUE BUCSIUYECH
BEPILUHBI, CBA3b MEKY YHUCIOM
BEpILUH U 4nciaoM péodep

https://m.edsoo.ru/863f2bac

22 [IpaBusio ymMHOXeEHUS bubmmorexa [TOK
P ™ https://m.edso0.ru/863f2cd8
bubmuorexa [JOK
23 Hlpasito yMHOKeHHs https://m.eds00.ru/863f2e36
bubmuorexa [JOK
24 IT
POTHBONONOKHOC COObITHE https://m.edso00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1uHEHNE U bubnuotexa [JOK
MePECCUCHHUE COOBITUI https://m.edso00.ru/863f3214
26 HecoBmecTHble coObiTus. ®opmyina bubnnorexa [HOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmecThblie coObiTus. ®opmyina bubnnorexka [JOK
CJIO’KEHUSI BEPOSITHOCTEH https://m.edso0.ru/863f3764
[TpaBuiI0 YMHOKEHUS BEPOSITHOCTEM.
28 YEJ'IOBHa}Iy::Ie OSITHOCTh ’ bubmmorexa [JOK
P ' https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
[TpaBuiI0 YMHOKEHUS BEPOSITHOCTEM.
29 YEJ‘IOBHaSIyll:Ie OSITHOCTh ’ bubmmorexa [TOK
p ' https://m.edso0.ru/863f3b06
HezaBucumplie coObITHs
[IpencraBnenue cayyaitHOro bubnuorexa [IOK
30
JKCIIEPUMEHTA B BUJIE JIEpEBA https://m.edso0.ru/863f3cbe
[IpencraBienue ciydaitHOro bubnuoreka [IOK
31
SKCIIEpUMEHTA B BHJIE JIEpeBa https://m.edso00.ru/863f3f20
[ToBTOpeHme, 0600IICHNE.
bu6mmorexa [IOK
32 [TpencraBieHne JaHHBIX.

OnucarenpHas CTAaTUCTHUKA

https://m.edso00.ru/863f4128
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https://m.edsoo.ru/863f4128

bu6mmoreka [IOK

33 [ostoperue, obobmenue. Ipadpor . https://m.eds00.ru/863f4312
KonTtponbHas pabora mo Temam
34 "Cnyu4aiinbeie coObITHS. BeposTHOCTB. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Nen/m | Tema ypoka Kourpoabubie | I[lpakTuyeckue Aara unpposbie
Bcero u3yyeHusi =~ oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 HpeactapIcHite AaHHELX 1 https://m.eds00.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Orneparuy HaJ COOBITUAMU
4 He3aBucumocTs coObITHI
5 KomMb6unaTtopHoe npasuiio 1 bubnnorexa [HOK
YMHOKEHHUS https://m.edsoo.ru/863f4e16
6 IIepecranoBku. @akropuai. 1 bubnuotexa [JOK
CoueTtaHus U YUCIIO COUYETaHUN https://m.edso00.ru/863f4e16
bubnmnoreka [JOK
! Tpeyromeri Hackans 1 https://m.edsogru/863f5014
[IpakTuueckas pabora
8 "BbruncieHue BeposITHOCTEH € 1 1 bubnnoreka [JOK
MCIIO0JIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIMIHA IEKTPOHHBIX TaOIuUL"
I'eomeTpuyeckas BEpOSTHOCTb.
9 Crny4vaiiHblii BEIOOp TOUKH U3 1 bubanorexka [JOK
(Gurypsl Ha JIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyT'¥ OKPYKHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. 1 bubnuorexa [IOK

Crnyyvaiinblii BEIOOp TOUKH U3

https://m.edso0.ru/863f5a50
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¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPY>KHOCTH

['eomeTpuryeckast BEpOSATHOCTbD.
Ciy4aifHbIl BBIOOpP TOYKH U3

bu6mmoreka [IOK

11
(buUryphl Ha INTIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5hfe
U3 JIyTU OKPY>KHOCTHU
I'eomeTpuueckas BEpOSTHOCTD.
12 CrnyyaliHblil BHIOOP TOUKH U3 bubnuoreka [IOK
(GuUrypsI Ha MIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 JIyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heygaya.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmmoreka LIOK
P p https://m.eds00.ru/863f6162
ycnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepus ucIbITaHUN 10 TIEPBOTO bubmmoreka LIOK
p A0 TIep https://m.eds00.ru/863f6356
ycrexa
HcnbiTanue. Ycmnex u Heygayva.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnbrtanus beprymnu.
16 BepositHOCTH COOBITHH B cepuu Bubmiorexa LIOK
p 8 P https://m.eds00.ru/863f64d2
UCHbITaHU! bepHyun
Hcnsitannsa beprysmm.
17 BepositTHocTH cOOBITHH B ceprm BuGmiorexa LIOK
p . P https://m.eds00.ru/863f6680
ucnpITaHuil beprynnm
18 [TpakTiueckas pabota "HcnbiTanus bubanorexka [JOK
bepnymmm" https://m.edso0.ru/863f67de
19 CrnyqaifHasi BeTMYMHA U bubnuotexa [JOK



https://m.edsoo.ru/863f5bfe
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pacrnpeziesieHue BeposiTHOCTEN

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

MaremaTtuueckoe OXXHIaHUEC U

bubmuorexa [JOK

20
JIACTIEPCUS CITyYatHON BEJTMYUHBI https://m.edso00.ru/863f6da6
[Ipumepsl MaTeMaTUIECKOTO
21 0KHJAaHUS KaK TEOPETHUECKOTO bubmorexa LOK
a p https://m.edsoo.ru/863f6f86
CPEIHET0 3HAYCHUS BETUIMHBI
bu6mmoreka [IOK
22 I1 o
OHATHE O 3AKOHE DOTLITIX HHICE https://m.edsoo.ru/863f72c4
93 N3mepenue BeposiTHOCTEN C bubnnorexa [HOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenne 3akoHa OONIBIINX bubnnorexa [HOK
qucel https://m.edso0.ru/863f7116
o5 O06o00611eHne, cuctemMaTu3anus bubnnorexa [HOK
3HaHuil. [IpencraBiaeHue naHHBIX https://m.edsoo.ru/863f783c
26 O00011eHNEe, CHCTEMAaTA3 AL
sgannii. OnucarenbHas CTaTUCTHKA
O0001Ien1Ee, cCUCTEMAaTA3 AU
27 3HaHui. [IpencraBnenne qaHHBIX bubmorexa [IOK
- pe a ’ https://m.eds00.ru/863f893a
OmuncarenbHas CTaTUCTHKA
O0001Ien1Ee, cCUCTEMAaTA3 AU
28 3HaHUH. BeposATHOCTE cirydaiiHOroO bubmorexa [IOK
- PP yi https://m.edsoo.ru/863f7a4e
COOBITHA
O0001Ienre, cucTeMaTH3aIus
29 3HaHWI. BeposaTHOCTh ciyyaitHOTO bubnmoreka [JOK
COOBITHS. DIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOMHATOPUKH
30 O06o0menue, cucTeMaTru3aus bubnuorexa [JOK

3HAHUN. DJIEMEHTEI

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

O00011en1Ee, cCUCTEMAaTH3 AL

31 3HAHUU. DJIEMEHTHI 1 bubmuorexa [JOK
KoMOuHaTtopuku. CirydaifHpIe https://m.eds00.ru/863f8408
BEJIMYMHBI U pacipeiesieHus
O00011eH1Ee, cCUCTEMAaTH3ALUs
32 sgannii. CiryyaliHble BEJIMYUHEI U 1 Bubmaorexa ITOK
I https://m.eds00.ru/863f861a
pacnpeneeHus
bu6mmorexa [IOK
u 1
33 TOTOBAs KOHTPONbHAs padoTa https://m.edso0.ru/863f8b56
34 O00011eHNEe, CHCTEMAaTA3 AL 1
3HAHUU
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurate nHPOpMAIIHIO, IPEJICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
51 MPEACTABIATh JIaHHBIE B BHJAC TaOJMI, CTPOUTH JAHArPaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBAM 3HAUYEHUN
5 OnuceiBaTh M HMHTEPIPETHUPOBATH pEAIbHBIC YHCIOBBIE JTaHHEIE,
MpeACTaBICHHBIC B Ta0IUIIAX, HA TUarpaMmax, rpadukax
Ucnons3oBath TS OITUCAHUS JTAHHBIX CTAaTUCTUYECKUE
5.3 XapaKTEePUCTUKU: CpeHee apudMeThuyecKoe, Mernana, Hauoobiiee 1
HauMEHbIIIee 3HAYEHUS, pa3Max
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax LEH,
54 (GU3MYECKUX  BENWYMH, aHTPOMOMETPUYECKHX JAaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon o
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro L
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA
pe3yjabTara
5 BeposiTHOCTB 1 cTaTUCTHKA
N3Bnekatp u mpeoOpa3oBbIBaTh HHGOPMAINIO, TPEACTABICHHYIO B
51 BUJe TaONWI, AUarpamm, rpaduKoB, MPEICTaBIATh JAaHHBIE B BUIE
TabnuIl, 1uarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYECKUX ITOKAa3aTeseH:
5.2 CPeIHMX 3HAUYEHWH W Mep pacceuBaHHs (pa3max, AWCIEPCHS H
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAUCHUM U YaCTOTHI COOBITHM, B TOM




YHCIIe TI0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUN

HaxoauTe BepOSATHOCTM CIy4YalHBIX COOBITHA B OMBITAaX, 3Has

5.4 BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSAMU
56 Hcnonb3oBare  rpaguueckue  MOAEIM:  JI€PEBO  CllydyailHOro
' 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciioBas npsmas
OnepupoBarh NOHATUSAMHU: MHOKECTBO, IIOJMHOKECTBO; BBIIIOJIHSATH
£ 6 olepalMy  HaJg  MHOXECTBaMHU:  OOBEIMHEHHE, IIepeceycHue,
' JIOTIOJIHEHUE; TIEPEUUCIIATD JJIEMEHTBI MHOXKECTB, IPUMEHATh CBOWCTBA
MHOXECTB
Hcnonp3oBare Tpaduueckoe MpeiCTaBICHUE MHOXKECTB U CBs3ei
5.7 MEXy HUMM JUJIsl ONIMCAHUS IIPOLECCOB U SIBJICHUH, B TOM YHCIE NPU
pelIeHnH 3a]1a4 U3 IPYruxX y4yeOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUIL, auarpamMm, TIpaduKoOB,
MPEJCTABIATH JaHHbBIE B BUJIE TaOIUIL, JUarpamMm, rpadukoB
- Pemrare 3aaun OpraHW30BaHHBIM 1epeOOPOM BapUAHTOB, a TaKXkKe C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Hcnonws3oBare  onMcarenbHbIE  XapaKTEPUCTUKHA JJII  MAaCCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJI€ CpPEJHUE 3HAYEHUS U MEphI
pacceuBaHus
54 HaxoauTe 4acTOTBHl 3HaUY€HUM W YAaCTOTHI COOBITHS, B TOM 4YHCIE
' MOJIB3YSCh PE3yabTaTaMH MPOBEAEHHBIX U3MEPEHHUI U HAOIIOICHUI
HaxoauTs BepOsATHOCTH CIy4aiHbIX COOBITUN B M3YyYEHHBIX OMBITAX, B
5.5 TOM 4YHCIIE B ONbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMHU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA A0 MEpPBOrO YCIexa, B CEpHUsiX




ucnbiTaHui bepuynnu

Nwmets mpencraBieHre O CIydyailHOM BeIMYMHE U O paclpeiesieHuu

5.6

BEpPOSITHOCTEH

Nmetb mpeacTaBieHue O 3aKOHE OOJBIIUX YUCET KAk O MPOSIBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJIM 3aKOHa

OOJIBIITUX YKCETT B IPUPOIC B OOIIECTBE




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
IIpencraBnenue AaHHBIX B BUAE TaOML, AUarpamm, rpadukoB. 3aloJHEHHUE
TaOJUI], YTEHHE M TOCTPOCHHE AHUarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBeix). UYUrteHue rpaduKoB peajdbHBIX MpoueccoB. 3Bnedenue
uHbOpMAIMK W3 JUarpaMM M TaOJIMI, UCIIONB30BaHUE M HWHTEPIPETALUS
JAHHBIX
OmnwmcarenpHasi CTaTHCTHKA: cpeaHee apudMeTHUecKoe, MEAMaHa, pa3Max,
5.2 HauOoJblIee U HaUMEHbIIee 3HaUeHUs] Habopa YMCIOBBIX JaHHbIX. [IprMepbl
CIIy4ailHOM M3MEHYUBOCTH
CnyyailHblli 3KCHEpUMEHT (ONBIT) M ciydaiiHoe coObiTue. BeposiTHOCTh U
5.3 yacTtoTa. Pojb MajoBEepOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoe u B oOuiecTse. MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEN
I'pad, BepmnHa, pebpo. Crenenp BepiiuHbl. Yucno pébep M cymmapHas
54 crenenb BepiinH. [IpeacraBnenue o cBsa3HocTH rpada. Llenu u nukisl. [yt
' B rpadax. OO0xox rpada (sisiepoB mnyth). IlpencraBienne 00
opueHTHpoBaHHOM rpade. Pemenue 3anad ¢ nomouisio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTb U cTaTUCTHKA
5.1 [IpencraBieHue JaHHBIX B B TaOIUL, TUarpaMm, rpagukoB
5 MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu  Haj
' MHOX€ECTBaMU: 00bEMHEHNUE, [IepeceUeHHE, JONOTHEHNE
£ 3 CBolicTBa onepanuii HaJ] MHOKECTBAMU: [IEPEMECTUTEIIBLHOE, COUETATENBHOE,
' pacIpenesnTeNIbHOE, BKIOUYEHUS
5 4 Hcnonb3oBanue rpaduyeckoro MNpeACTaBICHUS MHOXECTB MAJS ONUCAHUA

PCAIBHBIX MTPOLCCCOB U SIBJICHI/If/’I, Ipu pCIICHUMA 3a/1a4.




H3mepenne paccenBaHusl AaHHBIX. Jlucriepcrst U CTaHAAPTHOE OTKJIOHEHUE

> YHUCIIOBBIX HAOOPOB. JlnarpamMma paccenBaHUs
DJeMEHTapHbIe COOBITHSI  clydaiiHOro ombiTa. CiydailHble COOBITHS.
£ 6 BepositHocti  coObITHif. OmNBITBI ¢ PaBHOBO3MOXKHBIMH  JIEMEHTapHBIMU
' coopiTusaMu. CrydaiiHplii  BeIOOp. CBS3p MEXAY MaJOBEPOSTHBIMU U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: EAMHCTBEHHOCTh IYyTH, CYIIECTBOBAHUE
5.7 BUCSYEHN BEPUIMHBI, CBSA3b MEXK/Y YUCIIOM BEPILIUH U unuciaoM péodep. [IpaBuio
yMHOXeHHs. Pemenue 3aga4 ¢ momoibto rpagos
[IportuBomnonoxkubie coObiThs. Jlmarpamma Oiepa. OObenuHEHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHblie coObiTHs. Dopmyna ClIOXKEHUS
BEPOSATHOCTEM
59 YcnoBHas BeposaTHOCTb. [IpaBuinio ymHOkeHHst. HezaBrucuMbie COOBITHS
[IpencraBinenue »SKcHepuMeHTa B Buie JepeBa. Pemienwe 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEN C IOMOIIBIO JEPEBa CIy4alHOTO HKCIIEPUMEHTA,
auarpamm Juepa
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[Ipencrasnenue qaHHBIX B BUJE TaOIUIl, TUarpaMm, rpa@uKkoB, HHTEPIPETALIUS
5.1 naHHBIX. UTeHHe W mocTpoeHue Tabiuil, auarpamm, rpaduKoB MO PeaTbHBIM
JTAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueTaHus U YKCIIO COYETAHUU
5.4 Tpeyronsuuk Ilackans. Pemenue 3aay ¢ ncmoap30BaHUEM KOMOMHATOPUKHT
55 I'eomeTrpuueckass BepoATHOCTb. CilydaliHbIi BBHIOOpP TOYKM M3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IYTHU OKPYKHOCTH
5.6 Ucneiranue. Ycnex u Heygaya. Cepusi MICIIBITAHUM 10 TIEPBOrO ycrexa
£ 7 Cepus ucnbitanuii bepaymm. BeposTHOCTH COOBITHII B CEpUM HCIIBITAHUN
' bepuymn
5.8 CrydaiiHasi BeIMUMHA U pacipeiesieHue BEpOSITHOCTEH




Maremaruueckoe oXujgaHue u gucnepcus. [lpumepsl MaTeMaTHYECKOro

> O0XKMJaHUS KaK TEOPETHUYECKOI0 CPEIHETO 3HAUCHUS BEJIMUMHBI

510 MaremaTuyeckoe OXUJAHUE W JUCHEPCUsl CIIy4YalHOW BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEPUU UCIIBITAHUN bepHymim»

E11 [Tonste o 3akoHe OOJBIIMX yHceN. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO

yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U 00IIecTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€er0o
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh NOHATUAMU: MHOXKECTBO, TIOJMHOKECTBO, OIIEpalluu
Ha/I MHOYKECTBAMH; YMEHHUE ONIEpPUPOBATh MOHATUSME: Tpad, CBA3HBINA rpad,
JEPEBO, LUK, IPUMEHATh UX IPU PEIICHUU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpaduyeckoe MpEeACTABICHWE MHOXKECTB JUIsl OINUCAaHUS  PEATbHBIX
IIPOLIECCOB U SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh IMOHATUSIMHU: OIpPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacrno3HaBaTh  MCTHMHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH NPUMEPBl W  KOHTPIPHMEPHI, CTPOHUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHHe onepupoBarh IOHATHAMH: HATypajlbHOE YHCIO, IPOCTOEC H
COCTaBHOE YMCJIO, JEIMMOCTb HAaTypalbHBIX YHUCEII, MPU3HAKU JCIUMOCTH,
1[eJIOEe YMCII0, MOJYJb YHCia, OOBIKHOBEHHAas: Opo0Ob M JecsiTHYHas JpoOb,
CTaHJAPTHBIA BHJI YUCIA, PAMOHAIBHOE YNCIIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIH KOPEHb; YMEHHE BBINOIHATH ACHCTBUS C
YUCJIAMM, CPaBHHUBAThb M YIOPSAJOYMBATH 4YMCIIA, NPEACTABIATH 4YUCIa HA
KOOPJAMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh NOHSTHUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHUECKUI KBapaTHbIM KOPEHb, MHOTOUJIEH, ajredpanydeckas 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOH CTEMEeHU OoJjbIle
€IMHUIIB; YMEHHME BBINOJIHATH PacuéTsl MO (GopMmylaM, NMpeodpazoBaHUs
LEJNbIX, JPOOHO-pAIlMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHUe MHOTOYJIEHAa HAa MHOXKUTENU, B TOM YHCJIE C UCIOIb30BAHUEM
(hopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

VYmMmenne ONEprUpoOBaTh MOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOM IepeMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
yMEHHE pellaTh JIMHEeWHble W KBaJpaTHble ypaBHEHUs, JPOOHO-
palMoHaIbHbIE YPaBHEHHUSI C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JTUHEUHBIX
ypaBHeHHﬁ, JINHENHbBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAAPATHLIC 1 IIpOGHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIpH
peuleHny 3aady U3 OPYTUX NPEAMETOB M IIPAKTHYECKUX 3a1ad;, YMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO INPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
M300pakeHUs PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYyHKIUSA, Tpadhuk QGyHKIUUA, HYIU
(GYHKIMK, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUS,




yObIBaHMs, HawOoOJbIIee W HAWMEHbIEE 3HAYCHUS (QYHKIUU; yMEHUE
ONEPUPOBATh TMOHATHAMHU: TpsMas MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHKIWsA, KBajpaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJa, runepOoia; yMeHue CTpouTh rpaduku GpyHKIUN, UCIIOTB30BATh
rpaduKu A ONPEICIICHUS CBOWCTB IPOILECCOB M 3aBHCHUMOCTEH, IS
pelieHus 3aad M3 JPYrux YYeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPAXKaTh POPMYyJIaMHU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYeCcKast
U TEeOMEeTpUYEecKas IpPOrpecCMU; YMEHHME HCIIOJIb30BATh  CBOMCTBA
1ocje10BaTeNbHOCTEH, (POPMYJIBI CyMMbl M OOLIEro WieHa NP peleHUH
3aja4, B TOM 4YMCJ€ 3a7ad U3 JPYIMX YUeOHBIX NPEIMETOB M pPEalbHOM
KHU3HU

YMeHue pemaTh 3a1a4M pa3HbIX TUIOB (B TOM YMCJIE€ HA MPOLEHTHI, 10JIU U
4acTH, ABH)KEHHE, paboTy, LIeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HQJIOTW, 3aJaud M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJISITH BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA H
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IOJIy4EHHOE pEIICHUE U
OLIEHUBATh MPABIONIO00HOCTD OTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOCIPECHHBIN U
PaBHOCTOPOHHUH TPEYTOJIbHUKH, MPSIMOYTOJBHBIN TPEYrOJbHUK, MEIUAaHa,
OuccekTpuca u BBICOTA TpPeyrojbHUKa, YeThIPEXYTONBHUK,
napajienorpamMmm, poM0O, MPSMOYTOJIbHUK, KBaJIpaT, TPareus; OKPY>KHOCTb,
KpYyT, KacaTelnbHasl; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHE
pemars 3aa4d, B TOM YHCJIE€ M3 MOBCEAHEBHOW XU3HU, HA HAXOXICHUE
TCOMETPHUYECKUX BEJIIMYWH C MPUMEHEHUEM HM3YyYEHHBIX CBOWCTB (QUTYp U
(haxToB

10

YMeHue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUIEIbHOCTh U NEPHEHAMKYIIPHOCTh HPSIMBIX, YIOJI
MeXy IpSIMbIMU, TIEPIIEHINKYIISAP, HAKIOHHAS, MPOeKIus, mogodue duryp,
M0JI0O0OHBIE TPEYTOJIbHUKU, CUMMETPHsSI OTHOCHUTEIBHO TOYKH U IPSIMOM;
YMEHHE pAaclo3HaBaTh paBEHCTBO, CHMMETPUIO M Tojodue ¢uryp,
MapaJUIEIbHOCTD U MEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAIOIIEM MUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHWE, yroll (BeIMYUHA
yria, CAHYC M KOCHHYC yTjia TPEeYTOJbHHKA), TUIOMIA/h; YMEHUE OIEHUBATh
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(hopMyITBI IEpUMETPa U IO MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH 1
IJIOMAM  Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajuieJienuIesa; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTrOJIBLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrosbHuKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIIEHUS! JUTUH, PaCCTOSHUH, TIJIOIIAIeH

12

Ymenue  u3zo0paxkaTb  IUIOCKME  (GUIYpl W HMX  KOMOMHAIuWH,
NPOCTPAaHCTBEHHbIE (GUTYphl OT PYKH, C TOMOIIBIO  UYEPTEKHBIX




HHCTPYMCHTOB M J3JICKTPOHHBIX CPCACTB I1IO0 TCKCTOBOMY HJIM CMMBOJIBHOMY
OIIMCaHHIO

13

YMeHHe onepupoBaTh MOHATHAMU: IMPSMOYIOJIbHAS CHUCTEMa KOOPJWHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YUCII0, CKAJISIPHOE IPOU3BEIACHHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh
BEKTOPBI U KOOPJMHATHI ISl MIPEACTABIICHUS TaHHBIX M PELICHUs 3a/1ad, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MPEJAMETOB U PEATbHOM KU3HU

14

VYMmenune ONCpHUpPOBaATh IMMOHATHUAMMU: CTOJ'IGI/IKOBBIG M KPpYIrOBbIC JUArpaMMBbl,
TaOIUIIBI, cpeiHee apuMeTndecKoe, MeArnana, HaubOJbIIee U HAUMEHbBIIICe
3HAYEHMs,  pa3Max  4YMCIOBOro  Habopa,  yMeHHE  M3BJICKATh,
WHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIIaX U Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTHUKH
pealbHBIX MPOLIECCOB W SBJCHHUI, YMCHHE pPAaCHO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT  (CIy4aiHbIN
JKCIICPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OIIbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJWUTh  BEPOSTHOCTH  CIlydallHBIX ~ COOBITMH B OOBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIaTh 3a7adu
METOZOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOKEHUS; YMEHUE OIICHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH H
SIBIICHUH, MOHUMATh POJIb MPAKTHYECKH JAOCTOBEPHBIX M MaIOBEPOSTHBIX
COOBITHIl B OKpYXKarollleM MHUpPE M B KH3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENI U €ro
POJIbIO B MACCOBBIX SIBICHUSX

16

YMmenue BLIGI/IpaTB HO,Z[XOI[HH_II/II\/'I HBYHGHHBIﬁ METOJ AJId PCUICHUA 3aJayiH,
IMPUBOJUTHL IMPUMEPBI MATCMATHYCCKUX BaKOHOMCpHOCTeﬁ B IIpupoac u
KN3HH, pacClo3HaBaTb IIPOSABJICHHUE 3aKOHOB MAaTE€MaTUKW B HCKYCCTBE,
OIMUCBIBATh OTACIIBHBIC BBIJAIOMIUMECA PE3YJIbTAaThbl, IIOJIYUYCHHBIC B XOJC
Pa3BUTHUA MAaTEMAaTUKKW KaK HAYKH, NPHUBOJAUTH MPUMEPBI MATEMATHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCCMHpHOﬁ HUCTOpUHN




INEPEYEHbB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
12 OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEYHBIC MEPHOAUYECKHE
Ipobu
1.3 PannonaneHelie yncna. Apudmernyeckue onepamyy ¢ palMoOHAIbHBIMU YHCIaAMU
14 JHeiictButensHbie yncia. Apudmernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIAMU
15 [IpubnuxEHHbIE BEIYMCIECHUS, IPaBUJIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA pe3yJibTara
' BBIUMCIICHU N
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
99 Crenenb c¢ 1enbIM nokasareneM. CTeneHb ¢ paloHalbHbIM MoKa3areneM. CBolicTBa
' CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckast 1poOb
95 ApudmeTnueckuili KOpeHb HaTypaibHOW cTeneHu. JlefcTBus ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPABEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.9 Hensle u apoOHO-panMoHalbHbIE HepaBeHCTBA. CuHCTEMBI U COBOKYIHOCTH
' HEPaBCHCTB
3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble NOCIE10BATENBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIIEHTOB
5 OYHKII
OyHkus, crocods! 3ananusa ¢yHkuuu. ['padpux pynkuun. O6nacts onpeaeneHus u
51 MHOKecTBO 3HaueHui ¢yHkiuu. Hynn ¢yaxnuu. IIpomMexxyTku 3HaKOMOCTOSIHCTBA.
- [TpoMeXyTKH MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl W MHUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (YHKIIMU Ha IPOMEKYTKE
6 KoopaunaTs! Ha npsIMOil U MJIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepenne reoMeTpuyecKix BEIMIUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






