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INOACHUTEJIBHASA 3AITUCKA

B coBpemeHHOM II(PPOBOM MHpE BEPOSTHOCTh U CTATHUCTUKA NPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIK B 0Opa30BaHUH,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3pacraer uucino npodeccuii, npu oBiIageHUH KOTOPBIMU
TpeOyeTcst xopouiasg 0a3oBas MOATOTOBKA B O0O0JACTH BEPOATHOCTH U CTATHUCTUKM, TaKas
NOJArOTOBKA BaKHA JUISI MPOAOJDKEHHS OOpa30BaHUS W ISl YCIEHIHON MpodeccHoHaTbHOU
Kapbephbl.

Kaxp1ii uenoBek NOCTOSSHHO IPUHKUMAET PELIECHUS HA OCHOBE UMEIOILUXCS Y HETO JaHHBIX.
A 111 000CHOBaHHOTO MPHUHATHUS PEIICHUS B YCIOBUAX HENOCTAaTKa MM M30bITKAa MH(OpMaUK
HEO0X0MMO B TOM 4YHUCIIE XOpOwO CGHOPMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MBILIEHHE.

VIMeHHO MO03TOMY OCTpO BCTajlla HEOOXOAMMOCTb CGHOPMHPOBATH Yy OO0YyYarOLUXCS
(YHKLMOHAJIBHYI0 TI'PAMOTHOCTb, BKJIIOYAIOLIYI0 B ce0f B KauecTBe HEOTheMJIEMOM
COCTaBJSIIOLIEH yMEHHE BOCIPUHUMATh M KPUTHUECKH aHAIU3UPOBATh HHGOPMAIUIO,
NPECTAaBICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pEaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM, TPOU3BOIUTD IIPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce ¢ OCHOBHBIMHM IpHMHLMIAMM cOOpa, aHanu3a u
NPEICTaBICHNS JaHHBIX W3 Pa3NU4HbIX chep KM3HM OOIIeCTBAa M TOCYAapCcTBa IMPHOOMIAET
oOyyaromuxcsi K OOIIEeCTBEHHbIM HHTepecaM. M3ydyeHne OCHOB KOMOMHATOPUKH pa3BUBAET
HaBBIKM OpraHM3alluu nepebopa M MoJjcuéTa YMciIa BapHAHTOB, B TOM YHCIE B NPHUKIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMM TEOpPHUH IpadoB CO3MaET MaTeMaTHUYEeCKUH (yHIAMEHT JUIs
dbopMupOBaHHS KOMIIETEHIMII B oOmactu uHGPOpMaTUKHM U LUGPOBBIX TexHojorui. Ilpu
U3YYEHUHU CTaTUCTUKM W BEPOATHOCTH OOOramaloTcs MPEACTaBICHHUS] OOYyYaroIUXcs O
COBPEMEHHOM KapTHHE MHpa M METOJlaX €ro MCCIEO0BaHus, (GOPMHUPYETCsl MOHUMAaHHUE POJH
CTaTUCTHKM KaK HCTOYHHMKA COLMAIbHO 3HAUMMOW WHGOpPMAIMM U 3aKJI/bIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B coorBercTBMM ¢ JaHHBIMH IENIMU B CTPYKType IporpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTATUCTHKA» OCHOBHOIO OOIIEro 00pa3oBaHMs BBIACIEHBI CIEAYIOIIUE
coJIepKaTeNbHO-METOANYECKHE TUHUN: «lIpencTaBieHne TaHHbBIX U ONKCATENIbHAs CTATUCTUKAY,
«BepoarHocThy, «DneMeHTbl KOMOUHATOPUKHY, «BBeeHne B Teopuio rpadony.

Copepxanue nuHum «lIpencraBieHne NaHHBIX W ONHUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH U1 (pOpMUPOBaHMS HABBIKOB Pa0OOTHI ¢ MH(pOpMAIMEN: OT YTEHHs] U MHTEPIpEeTaLuH
uHpOpMallMY, TpEACTaBIEHHOW B TabnmuIax, Ha JuarpaMmMax M rpadukax, 10 cOopa,
MIPEJICTaBICHUS U aHaJIM3a IaHHBIX C UCTIOJIb30BAaHUEM CTAaTUCTUUYECKUX XapaKTEPUCTHK CPETHUX
u paccenBaHus. PaGotast ¢ maHHbIMH, OOydaromuecss y4darcs CUMTHIBaTh M MHTEPIPETHPOBATH
JaHHBIE, BBIBUTATh, ApIYMEHTHUPOBATh U KPUTUKOBATh MPOCTEUIIINE TUIIOTE3bI, PA3MBILUIATH HaJ
(akTOpaMH, BBI3BIBAIOLIMMHM M3MEHYMBOCTb, M OIICHMBATh MX BIIMSHHE HAa paccMaTpuBacMble
BEJIMYMHBI U MTPOLIECCHI.

WHTynTHBHOE  TpPEACTABIEHHWE O  CIy4yailHOM  W3MEHUYMBOCTH,  HCCIIEOBaHUE
3aKOHOMEPHOCTEN M TEHJACHUUN CTaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW IJIsl U3y4EHUS TEOPUHU
BEpPOATHOCTENU. boubllloe 3HaYeHHE HMEIOT MNPAKTUYECKUE 3aJaHMs, B YAaCTHOCTU OIIBITHI C
KJIACCMYECKUMH BEPOSTHOCTHBIMU MOJEIISIMHU.



[ToHATHE BEPOATHOCTH BBOAMTCS KaK Mepa IMpaBAoONofo0us ciydaifHoro coobitus. Ilpu
U3y4eHHH y4eOHOro Kypca oOydarommecs: 3HaKOMSATCS ¢ MPOCTEHITUMHI METOAaMHU BBIYHCIICHUS
BEPOSTHOCTEW B CIYYalHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJISIOUIMMH CTaBUTh W peliath Oosiee ClOXHbIE 3anadu. B
yueOHBI KypC BXOJAST HayallbHbIE MPEACTABICHUS O CIy4YallHBIX BEJIMYMHAX U UX UYHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOTO Kypca OCyIIEeCTBISETCS 3HAKOMCTBO 00YYaIOINXCsA ¢ MHOKECTBAMU U
OCHOBHBIMH OIEpalUsIMU HaJ] MHOXKECTBaMH, PAaCCMATPUBAIOTCA IMPUMEPbl MPUMEHEHUS s
pelIeHns 3ajqad, a TaKKe HCIOJNBb30BaHUS B JPYrUX MaTEMaTHYECKUX KypcaX U Y4eOHBIX
npeMeTax.

B 7-9 knaccax uzydaercst yueOHbIi Kypc «BepoSTHOCTb U CTATUCTHKAY, B KOTOPBIA BXOISAT
pazznensl: «IIpeacraBneHue JaHHBIX U OMKCATENbHASI CTATUCTUKAY, «BeposTHOCTEY, «DNeMEHTHI
KOMOWHATOpUKWY», «BBeeHne B TeOpHUIO TpadoBy.

Ha u3yuenue yuebHoro kypca «BeposTHOCTh U cTatuctuka» orBoautcs 102 daca: B 7
kiacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 gac B Henemo), B 9 kinacce — 34 yaca
(1 gac B HeznemO).

COAEPXAHUE OBYYEHUSA

7 KUIIACC

[IpencraBneHue JaHHBIX B BHJE TaONML, AUarpamm, rpadukoB. 3anojHEHHE TaOJIMIL,
YTEHHE U MOCTPOEHUE auarpamm (CTOJOMKOBBIX (CTOIOUYATHIX) U KPYroBbiX). UTeHue rpadukos
peasibHBIX TpolreccoB. M3BieueHue mHpoOpMaluy U3 JUarpaMm U TaOJML, HCIOJIb30BAHUE U
MHTEPIIPETALNS JAaHHBIX.

OmnwucarenbHas CTaTUCTUKA: CpeAHee apupMeTHYecKoe, MeMaHa, pa3Max, HauOosbliee 1
HauMeHbIlIee 3HaYeHUs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON U3MEHUYUBOCTH.

CrnyyaitHblll SKCIIEpUMEHT (OMBIT) U ciyyaiiHoe coObiTHe. BepostHOoCTh 1 yacTtoTa. Poib
MaJIOBEPOSTHBIX U NMPAKTHUUYECKH JOCTOBEPHBIX COOBITUI B MpHpone U B obmectBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Ctenens BepiuHbl. Yucno pédep u cymmapHasi CTETIeHb BEPIIHH.
[IpencraBnenne o cBszHoctu rpada. lenmu u nuxnsl. [Iytu B rpadax. O6xox rpada (sitnepon
nyth). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ moMopto rpagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE TaOIHIL, JUarpamMmm, rpaguKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, IOAMHOXecTBO. Omepanuu HajJg MHOXECTBAMHU:
oObeMHEeHHne, IMepecedyeHue, jgonoigHeHue. CBoHCTBa omepauuid HaJ  MHOXKECTBAMHU:
[IEPEMECTUTENBHOE,  COYETATEIIbHOE, paCHpeAcIIUTENbHOE, BKIIOUYeHud. lMcronb3oBaHue
rpauueckoro npeicTaBlIeHUs MHOKECTB Ui OMMCAHUS PeasIbHBIX MPOLECCOB U SIBJICHUM, MU
pEIIeHnN 3a1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucriepcusi M CTaHIApTHOE OTKJIIOHEHUE YHUCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DOneMeHTapHbIe COOBITHS chy4aiiHoro ombita. CiydaiiHele coObiTHS. BepostHocTH
coObITHI. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU. CydaiiHblii BBIOOD. CBA3b



MEXy MAJOBEPOSTHBIMH M NPAKTHUYECKH JOCTOBEPHBIMU COOBITUSIMU B MpPUPOJE, 00LIeCTBE U
HayKe.

HepeBo. CBOMCTBa 1EPEBBEB: €AMHCTBEHHOCTD ITyTH, CYHIECTBOBAHUE BUCSAYEH BEPILUHBI,
CBSI3b MEXJy YMCIOM BepuIMH M uucioM pédep. [IpaBuno ymHOoxeHus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[IpotuBomnonoxxkHbie coObITHSA. [uarpamma DOiinepa. OObenIWHEHHE W TEpeceueHue
coObiTuil. HecoBmecTHble coObiTus. DopMysia CI0KEHUS BEPOSITHOCTEN. Y CIIOBHAsI BEPOSTHOCTb.
[TpaBuno ymuoxxenus. HesaBucumseie coObiTusi. IIpencraBienue sKcriepuMeHTa B BHJIE JepeBa.
Pemrenne 3a1ay Ha HaXOXKIACHUE BEPOATHOCTEN C IIOMOILBIO IEPEBA CIYy4aHOI0 SKCIIEPUMEHTA,
JarpamMm Dusepa.

9 KVIACC

[IpencraBienue JaHHBIX B BUAE TaOMUI, AUarpaMM, rpadukoB, HHTEPIPETAlUs JaHHBIX.
UreHue 1 MOCTpoeHHue TabIull, Tuarpamm, rpa(uKoB Mo peabHbIM TaHHBIM.

[TepectanoBku u (axropuan. Coueranuss u uucio coueranuil. Tpeyronapuuk [lackas.
Pemenue 3aia4 ¢ ucnoab30BaHuEM KOMOMHATOPUKH.

I'eomeTpuueckas BepossTHOCTh. CiydaliHbli BBIOOp TOUKH M3 (UTYpPHI HA IMJIOCKOCTH, U3
OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanue. Ycnex u Heynaya. Cepust HCIBITAHUN J10 IepBOro ycnexa. Cepust UICIIBITAHUM
bepnymiu. BeposatHocTu coObITHII B cepun ucnibiTanuii beprym.

CrnydaiiHasi BeJIMYMHA M paclpelie]ieHue BEpOATHOCTEH. MaremaTudeckoe OXHIAHHE U
quctiepcus. [IpuMepsl MaTeEMaTHYECKOTO O0XXUAAHUSA KaK TEOPETUYECKOTO CPEIHETO 3HAYECHHUS
BEJIMYMHBL. MaTeMaTu4yecKkoe OXUJaHUE U JUCIIEPCUS CIy4alHOW BEJIMYHMHBI «UUCIIO YCIIEXOB B
CepHUH UCIBITAaHUN bepHym».

[TonsaTtue o 3akoHe OonpIIKX yKncen. Mi3MepeHue BepoaTHOCTEH ¢ TOMOIIBIO 4acToT. Posib 1
3HAYCHHE 3aKOHA OOJIBIIIUX YKCEeT B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA IIPOI'PAMMbBI YUYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTaTbl OCBOSHHS TPOTpaMMbl ydeOHOro Kypca «BeposTHOCTH H
CTaTUCTHKA» XapaKTEPU3YyIOTCS:

1) naTpuoTHYeCKOEe BOCTIUTAHME:

MPOSIBJICHWEM HMHTEpeca K TPONUIOMY U HACTOSIIEMY POCCHUCKOH MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHSM POCCHUMCKHX MAaT€MAaTHKOB W POCCHUHCKON
MaTeMaTHYECKOW IITKOJIBI, K UCTIOJIh30BAHUIO ITHX JIOCTHKEHHUN B JPYTUX HAYKaX M MPHKIATHBIX
chepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pPEalM3allid ero Mpas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP T'PakJAaHCKOTO OO0IIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3TUYECKHUX IMPOOJEM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHXEHUN
HayKH, OCO3HAHHUEM BaKHOCTH MOPAIbHO-3TUYECKUX NPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;



3) Tpy10BO€ BOCIIMTAHHE:

YCTaHOBKOW Ha aKTHBHOE YYacTHE B PEUICHHM MPAKTHYCCKUX 3a/ad4 MATEMaTHUYCCKOM
HAINpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOro 00pa30BaHMs Ha MPOTSLKCHUU BCEi
KHM3HU JUTS YCTICHUTHOW MPO(eCCHOHANTBHON JEATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM HMHIUBUAYAJbHOW TpAeKTOpHUH OOpa3oBaHUS U
JKU3HCHHBIX ITIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECCOB U 06H.[eCTBeHHBIX HOTpe6HOCTeI>’I;

4) 3cTeTHYecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K HSMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHITHIO MAaTEMaTHYCCKUX
00BEKTOB, 3314, PELICHH, PACCY)KACHHUN, YMEHHIO BHICTh MATEMATHUCCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 MO3HAHUS

OpHEHTAIMel B NEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX TpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3sBUTHUA UYCJIOBCKA, IIPUPOABI U 06H_I€CTBa, IIOHUMAaHUEM
MaTeMaTHYECKOW HAayKH Kak c(hepbl YeIOBEYeCKOW AeATeIbHOCTH, ITAanoB €€ pa3BUTHI H
3HAYUMOCTH JUTSl PA3BUTHS [IUBUIM3AIINH, OBJIQJICHHUEM S3bIKOM MaTEMAaTHKH U MaTeMaTHYECKON
KYHBTypOﬁ Kak Cp€aACTBOM IIO3HAHHUA MHpPaA, OBJIAICHUEM HpOCTCﬁHIHMI/I HaBBbIKaAMU
HCCIIE/IOBATEIbCKOM ICSITEIILHOCTH;

6) puznueckoe BocnuraHue, GoOpMHPOBaHHE KYJIbTYPhI 30POBbS U IMOIMOHAIHHOTO
OJ1aromnoJry4yus:

TOTOBHOCTBIO MPUMCHATH MATCMATUUCCKHUE 3HAHUA B MHTEPCCAaX CBOCIO 3J0POBbs, BEACHUA
37I0pOBOT0 00pa3sa JKMU3HH (3I0POBOE MHUTaHKHE, COATAHCHPOBAHHBIA PEXUM 3aHITHN M OTIBIXA,
peryisipHas (u3nuUecKas aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABBIKA Pe(IICKCHH, MPU3HAHHEM
CBOETO MPaBa Ha OMIKOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa,;

7) IK0JIOrHYeCKOe BOCITUTAHHUE:

OpI/IGHTﬁHI/ICﬁ Ha MPUMCHCHUC MATCMATUYCCKUX 3HaHUU AJig pCUICHUA 3a4a4 B oOmactu
COXPAaHHOCTH OKPYKAIOIIEH Cpeibl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HUX BO3MOYKHBIX
HOCICICTBUI JJIsI OKPYXKAIOILIeH Cpeibl, OCO3HAHUEM TJI00ABHOTO XapaKTepa dKOJOTMYeCKHX
npobaeM u myTeil X pelieHus;

8) ajanTanus K H3MEHSIOIUMCS YCJIOBUSAM CONMATILHOI U MPUPOTHOM CpeabI:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4Y€PE3 MPAKTUUICCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHHUEC YUHUTLHECA Yy APYTUX
J'II'O)IeI\/’I, HpI/IO6peTaTB B COBMECTHOU JACATCIIBHOCTHU HOBBIC 3HAHUWA, HABBIKM U KOMIICTCHIIMU U3
OITbITa PYTHX;

HEOOXOIMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM 4HCiIe (OPMYIUPOBATH HJICH,
IIOHATHUS, TUIIOTE3bI 00 o0BeKTax M SABJICHUAX, B TOM YHCJIC paHEC HCU3BCCTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIHIO, BOCHIPUHUMATH CTPECCOBYIO CHTYAIHIO
KaK BBI30OB, TPEOYIOIIUI KOHTpPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC PEUICHHS U JCHCTBUSL,
(bopMyIUpPOBATh U OLIEHUBATH PUCKHU U MOCJIEICTBUS, POPMUPOBATH OTIBIT.



METANIPEJMETHBIE PE3YJIBTATbBI

Kon IIpoBepsiemble TpeOOBaHUS K METAPEAMETHBIM pe3yibTaTaM OCBOEHHUsI | MerarpeiMeTHbIE pe3ybTaThl (B COOTBETCTBUU
o c PII)
MIPOBEPSIEMOT0| OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs
TpeOoBaHUs
1 [To3naBarensHbie Y'Y /]
11 Ba3oBele nornueckue neicTBus
111 BbIsBIATE U XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJIEHUH) | BBISBIATE M XapaKTepHU30BaTh CYLIECTBEHHbIE
IIPU3HAKU MaTeMaTHYECKUX 00BEKTOB,
MOHSTUM, OTHOLIEHUN MEXIy IOHATHUIMH,
(bopMyIupOBaTh ONPEACICHUS TOHITHH.
112 VYcTaHaBIMBaTh CYIIECTBEHHBIN NMpHU3HAK KJIACCU(MKALMM, OCHOBAHMS JJis | YCTaHaBIMBATh  CYIIECTBEHHBIM  NPHU3HAK
0000111eH!S 1 CpaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIM3a K1aCCH(UKALMY, OCHOBAHHUS i 0000IeHNs
U CPaBHEHHs, KPUTEPUHU  IPOBOAUMOIO
aHaJM3a.
113 C ydeToMm npe10KEHHON 3a/1a4U BBISBIISITh 3aKOHOMEPHOCTH U TPOTUBOpEUns]| BBIABIATE MaTeMaTHYECKNE 3aKOHOMEPHOCTH,

B pacCMaTpUBaeMbIX (paKTax, JAHHBIX U HAOIIOICHUSIX;
npeasiaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

BBISBJISITH JeUIIUT MHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX JUISl PEIIeHUs
MMOCTaBJICHHON 3aJaun

B3aMMOCBSA3M U IMPOTUBOpeuHs B (akTax,
JAHHBIX, HAOJIONEHUSX U  YTBEPXKICHMSIX,
npeayiaraTb  KpUTEPUM I BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

BBISBIIATE HEZOCTATOYHOCTH U M30BITOYHOCTD
uH(popManuu, MAaHHBIX, HEOOXOJUMBIX IS
peLIeHUs 3aa4H;




114

BBISIBIIAT TIPUYUHHO-CIICAICTBEHHBIC CBS3M TPU W3YYCHUH SIBJICHUU H
TPOLIECCOB

1.15

Jlenate BBIBOABI € HCIOJIB30BAHUEM JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH, (POPMYIIMPOBATH THIIOTE3HI O

B3aNMMOCBA3AX

JieaTh BBIBOJIBI C MCHOJB30BAaHUEM 3aKOHOB
JIOTUKHU, JIEIYKTUBHBIX W  WHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUECHUI o
aHAJIOTUH.

1.1.6

CamMocTosATeIbHO BBIOUPATh CIIOCO0 pelieHus yueOHOM 3amaun (CpaBHUBATh
HECKOJIBKO BapUaHTOB PEIICHMSI, BRIOMPATh HANOOJIEe TIOIXOSIIHIA ¢ YIeTOM|
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB)

BbIOMpaTh croco0 pemeHus yueOHo# 3amauu
(cpaBHUBATh HECKOJIbKO BAPUAHTOB PEILIEHUS,
BbIOMpaTh Hambosee MOAXOIAIIUN ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB)

12

bazoBrie ncciaeqoBaTeIbCKUE JCHUCTBUS

121

[IpoBOANTH 1O CaMOCTOSATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIN]
IKCIIEPUMEHT, HEOOJBIIOE HCCIEeIOBAHUE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH]
0o0beKkTa W3y4YCHUs, NPHUYMHHO-CICACTBCHHBIX CBS3€H M 3aBHCUMOCTEH]
00BEKTOB MKy COO0M

[IpoBoauTh o CaMOCTOSITEJIBHO
COCTaBJICHHOMY IJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJBIIOE HCCIET0BAaHHE IO
YCTaHOBJICHUIO 0COOEHHOCTEHN
MaTeMaTHYeCKOro OObeKTa, 3aBHCUMOCTEN
00BEKTOB MEX Y co00M

122

OrneHuBaTh Ha MPUMEHUMOCTH M IOCTOBEPHOCTH HHPOPMAIUIO, TTOTYYECHHYIO
B X0JI€ UCCTIEOBAHUS (IKCIIEPUMEHTA)

OueHuBaTh  JTOCTOBEPHOCTh  IOJyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IICHHI

123

CamocrosiTenbHO (GopMyIHpoBaTh 00OOIICHHWS W BBIBOABI MO PE3YNIbTaTaMm|
IMPOBEACHHOTI'O Ha6J'IIO}IeHI/I$[, OIlbITa, UCCIICAOBAHUS, BJIaICTh NHCTPYMCHTaAMY|
OLCHKHU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U O606HI€HI/II>1

CamocrosiTenbHO bopmynupoBath
00001IeHNsT W BBIBOJABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOIIOAEHUS, UCCIIEOBAHUS

124

[TporHo3upoBaTh BO3MOXKHOE JalbHEWIIEe pa3BUTHE MPOLIECCOB, COOBITUH U
UX TIOCJIEACTBUS B AHAJOTMYHBIX WM CXOJHBIX CHUTyalUsX, BBIJBHUIaTh
IPEIOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX

[IporHO3MpoBaTh  BO3MOXKHOE  pPa3BUTHE
nporecca, a TaKxXe BBIJIBUTATh
MPENIOJIOKEHUST O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX




1.25

Hcmons30BaTh BOIIPOCHI KaK I/ICCHGHOBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HaHMA,

dbopMynupoBaTh BOMPOCHL, (DUKCHPYIOIIHE pPa3pblB MEXAY peajlbHbIM Ul

Hcnons3oBatk BOIIPOCHI KaK
UCCJIEIOBATEIbCKUA HMHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BONPOCHL, (UKCHUPYIOLINE

JKENaTeJIbHBIM  COCTOSIHHEM  CHTyallud, OOBEKTa,  CaMOCTOSATEIbHO IPOTHBOpEYHE, IPOOIEMY, CaMOCTOATEIBHO
YCTAHABIIMBATh UICKOMOE U JAHHOE; yCTaHaBJIMBaTh HCKOMOC Hu HaHHOE,
dbopmHpoBaTH THUMNOTE3y, aPryMEHTHPOBATH
¢dbopmupoBaTh TUIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CY)KICHHH U CY)KICHH| CBOIO MO3UIIMIO, MHCHHE
NpYruX, apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE
1.3 Pa6ora ¢ nadopmarueit
131 [TpuMeHSTh pa3TUYHbIE METOJbI, HHCTPYMEHTBI M 3alpOCHl NPH TIOUCKE U]
orbope nH(pOpPMAIMK WK JaHHBIX U3 UCTOYHHKOB C YYETOM MPEIOKEHHON
yueOHOIl 3a/1a4u U 3a/1aHHBIX KPUTEPHUEB
1.3.2 BeiOupare, aHamu3upoBaTh, CHUCTEMATU3UPOBAaTh W HHTEpHpeTHpoBaTH BbiOupaTh, aHaJIN3HPOBATh,
MH(OPMALIMIO Pa3IMYHbIX BUJIOB U (JOPM IPECTABICHUS; HAXOUTh CXOAHbIg CUCTEMATU3UPOBATE M MHTCPIPETUPOBATDH
ApryMeHTBI (IOATBEPKAAIOLIME WIH ONPOBEPralOlIe ONHY U Ty XKe upeto] MHPOPMAIMIO  PasIHIHBIX BHIOB M (opm
NpeACTaBICHUS
BEPCHUIO) B a3 IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX
133 CamocrosTenbHO  BBIOMpaTh  ONTUMalbHYIO  (opMmy  mpexacraBienus] Beiouparsb dopmy IIPEJCTaBICHUS
MH(MOPMAIMH ¥ WITIOCTPHPOBATh PEIIAeMbIe 33Ul HECTOKHBIMU cxeMaMu,| HHPOPMAlMK W HIUTIOCTPHPOBATH pEIIacMble
JuarpaMMaMu, HHOU rpadMKOi U X KOMOMHAIMAMU 3ajadqn  CXeMamu, - inarpaMMami, - HHOH
rpadukoi ¥ ©X KOMOUHALIUSIMHU
134 OneHnBaTh HAJCKHOCTh WH(POPMAIMK TI0 KPUTEPHSIM, TPEATOXKeHHBIM | ONeHuBaTh HAAEKHOCTh HWHOOPMAIMH 10
NeAarorndyeckuM pabOTHUKOM W C(HOPMYIHPOBAHHBIM CAMOCTOSITENIEHO KpUTCPUSIM, MPCUIOKCHHBIM YYUTCJIEM HJIN
c(OpMYITMPOBAHHBIM CAMOCTOSTEIILHO
1.35 O} PexTuBHO 3a1IOMUHATH U CUCTEMATU3UPOBATh HH(OPMALIHIO




Kommynukatushabie YV /|

2.1 Obwenue
211 BripaxaTh ceOst (CBOIO TOUKY 3pE€HHMSI) B YCTHBIX U TUCBMEHHBIX TEKCTaxX BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHUS
B COOTBETCTBUU C YCIOBUSIMH U LIEIISIMHU
OO0IIeHHUs], ICHO, TOUHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3PEHHS B YCTHBIX M MUChbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 10 X0y PELIEHUs
3a/1a4yu, KOMMEHTHUPOBATH MOJTYYCHHBIN
pe3yiabTar
212 B xoxe amamora u (MiaM) AMCKYCCHMU 3a/1aBaTh BOMPOCHI IO CYIIECTBY| B XOJ€ 00CYKJI€HUS 33aBaTh BOIPOCHI 110
00cCy’K1aeMOii TEMBI U BBICKA3bIBaTh UJICHU, HALICJICHHBIC HA PellIeHue 3a1auu 1 CYIICCTBY 00CyK/1aeMOi TEMBI, TIPOOJIEMBI,
0 IepKaHne OJIaroKeaaTeIbHOCTU OOLICHUS; pelraemMoit 3a/1a4u, BhICKA3bIBATh UIIEH,
HalleJICHHbIE Ha MOUCK pelIeHus,
COINOCTABJIATh CBOU CYXKJICHHS C CYXKICHUSIMHU JIPYTHX YYACTHUKOB Juanora,| CONOCTABIIATE CBOU CYXACHUA C CYKICHUAMU
OOHAPYKHMBATh Pa3IMYUE M CXOICTBO MO3ULIUN ApYrHX ydaCTHHKOB JHaiord, 06Hapy)KHBaTE’
pasuyue U CXOJCTBO MO3UIUH, B KOPPEKTHOM
dbopme hopMynHupoBaTh pa3HOTIACHS, CBOU
BO3paKEHHUS
2.13 [Ty6GnuuHO npeAcTaBiIsTh pe3yabTaThl BBHITIOJIHEHHOTO OMbITA (SKCIIEPUMEHTA, MPEICTABIISATh PE3YyIbTAThl PEIICHUS 3a/1a4H,
HUCCIICIOBAHMS, HpOCKTa); OKCIICPpUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (hopmMar
CaMOCTOSITENILHO ~ BBIOMpaTh (opmar BBICTYIUIGHHS C YY€TOM 3ajadl BBICTYIIEHUS C yUETOM 3ajad PE3eHTALuU U
Mpe3eHTAIMHU K 0OCOOCHHOCTEH ayJTUTOPHH U B COOTBETCTBUH C HUIM COCTaBIISITH 0COOCHHOCTEHT aynTOpHN
YCTHbIE U THCHbMEHHBIE TEKCThl C WCIOJIb30BAHUEM HIUIOCTPATUBHBIX
MaTepuasoB
214 Bocnpunumate u  (GopMyaMpoBaTh CYXKAEHHUS, BBIpaXKaTb HMOLUH B

COOTBETCTBUH C LECIIAMHA U YCIIOBUAMHA O6IHCHI/I$I;




paciio3HaBaThb HCBCp6aJ'IBHBIC cpe€acTBa O6H_[CHI/IH, IIOHHUMAaThb 3HAYCHHUG
CONMAJIbHBIX 3HAKOB, 3HATb M pPACIO3HABATb MNPCAIIOCBUIKA KOH(i)JII/IKTHBIX

CI/ITyaL[I/IfI H CMAT4aThb KOH(bJ'II/IKTBI, BECTHU IIEPETOBOPHI;

MOHUMATh HAMEpPEHUs JAPYTUX, MPOSBIATh YBAXKUTEIBHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOM Gopme PopMyIrpoBaTh CBOU BO3PAKECHUS

2.2

CoBMecTHAS IeSATEIBHOCTD

22.1

[loHnMaThe ¥ KCMOAB30BaTh MPEUMYIIECTBA KOMAHAHON M MHAUBUIYATbHOM

paboTBl  MpH  PEUICHWH  KOHKPETHOW  mpoOjeMbl,  0OOCHOBBIBATH
HEOOXOJMMOCTh TPUMEHEHHUSI TPYHIOBBIX (OPM B3aUMOJEHCTBHS MY

PCLIICHUN ITOCTaBJICHHON 3aJa4iu,

MIPUHUMATH 11€J1h COBMECTHOM JEATETbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS]
0 €€ JOCTHKEHMIO: paclpeleNiTh poJId, IO0rOBapHUBaThCs, OOCYXAaTh
MPOLIECC U PE3YJITAT COBMECTHOM paboTHI;

YMCTb 0606HIaTI) MHCHHSA HCCKOJIBKUX YECJIOBCK, HNPOABIIATL T'OTOBHOCTH
PYKOBOJAUTD, BBIIIOJIHATH NOPYUYCHUSA, TIOAUYUHATHCA,

MJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOUM padOThI, ONPEAETSATh CBOKO POJb (d
Y4ETOM MPEANOYTEHUH 1 BO3MOXXHOCTEN BCEX YYJACTHUKOB B3aMMOJIEUCTBUSA),
pacnpenenaTh 3aJaud MeX1y YWieHaMHd KOMaH/bl, y4aCTBOBaTh B IPYIIOBBIX]
dbopmax paboTsl (00CyXIeHUsI, 0OOMEH MHEHH, ""MO3TOBBIC IITYPMBI" U UHBIC);

BBITIOJIHSITH CBOIO YacTh PabOTHI, JOCTUTATh KaUYeCTBEHHOTO pe3yJjbTaTa o)
CBOEMY HAIIPaBJICHUIO U KOOPAUHHUPOBATH CBOU JACHCTBHS C IPYTUMU WICHAMU]
KOMAaH/bI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaga B OOMIUI MPOAYKT IO KPHUTEPHSIM,

CaMOCTOSITEJIbHO  COPMYJIMPOBAHHBIM  YYaCTHUKAMH  B3aUMOJEHUCTBUS;

MMOHUMATh W MCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW W WHJWBHUIyaJbHOW pabOThI MpH
pelIeHNN y4eOHBIX MaTEMAaTUYECKUX 3a/1a4;

[IpUHHUMATh LECJIb COBMECTHOH ACATCIIbHOCTH,
IUIAHUPOBATh ~ OPTaHU3AIMI0  COBMECTHOM
paboThl,  pacmpeneniartb  BUAbl  pador,
JIOTOBAapUBAThCS, OOCYXXIaTh Mpolecc |
pesynpTaT  paboThl, 0000IIaTh ~ MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIMIOBBIX (opMax pabOTHI
(oOcyxneHusi, oOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBIOJIHATH CBO YacTh
paboOTBI M KOOPJUHUPOBATH CBOU JICHCTBUS C
IPYTMMH  YJIEHAaMH KOMAaHJbI, OIICHUBATh
Ka4eCcTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, cOpMyYITHPOBAHHBIM
YYaCTHUKAMHU B3aMMOJICHCTBHSI.




CpaBHHBATb PEC3YyJbTaTbl C HCXOHHOﬁ 33,[[8‘16171 N BKJIaJ KaXA0ro 4YJICHA,
KOMaHIbI B JOCTUKCHHUEC PC3YJIbTATOB, Pa3aCiIsATh C(bepy OTBCTCTBCHHOCTH U
IIPOSABJIATE TOTOBHOCTD K IIPEAOCTABJICHUIO OTUYCTA IIEPET rpynnoﬁ

3 PerynstuBubie YY ]
31 Camoopranusanus
3.11 BbIsBAST IpOOIeMBI 7Sl pelIeHHs] B dKU3HEHHBIX U YY€OHBIX CUTYAIIUAX; CaMOCTOSITENTHO COCTAaBIIAThH IJIAH, aJrOPUTM
perieHus 3a1a4u (MM €ro 4acTh), BEIOMPATH
CaMOCTOSITEIILHO COCTABJIATH QJTOPUTM PEIICHUs 3a7add (MU €ro 4YacTh), .
5 crnoco® pemieHus ¢ y4€TOM HMMEIOMIMXCS
BBIOHpATh cIOCO0 pelieHus: yueOHO! 3ajaul ¢ y4eTOM UMEIOIIUXCSI PECypCOB .
N PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeAsiaraéMble BapUaHTBI .
N apryMEHTUPOBAaTh BapUAHTBl pEUICHUH ¢
peleHHIA " .
y4€TOM HOBOU HH(pOPMAITHH
3.1.2 OpueHTUpOBaTbCSI B PA3IMUHBIX  TOAXOAAX  NPUHATHA  PELIEHUH| caMOCTOSATEIbHO COCTABJIATH IJIaH, aITOPUTM
(MHIWBUyaldbHOE, TPUHATHE pEIUIeHHs B TpyINNe, NPUHATHE pEUIeHWH| pelieHus  3aJadud (MM €ro  49acTh),
TPYIIOi); KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C YIETOM
HOBOM HH(pOpMaLIUN
COCTaBJIATh ITUTAH JIEHCTBUH (IUIaH peaau3alid HaMEUEHHOTO alTOPUTMA
pENICHUS ), KOPPEKTUPOBATH MPEIJIOKEHHBIA AJTOPUTM C YIETOM TOTyYCHUS]
HOBBIX 3HaHUH 00 N3y4aeMOM OOBEKTE;
nenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE
3.2 CaMOKOHTPOJTH
321 Branets cnocobamu caMOKOHTPOJISI, CAMOMOTHBAITUH U peICKCUI BJIQ/IETh criocobamu CaMOTIPOBEPKH,
CAMOKOHTPOJISI ~ @polecca U pe3ysbTara

pCeUICHUA MaTeMaTHYEeCKON 3aga4du




3.2.2 BHOCHTP KOPPEKTUBBI B JI€ATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, | IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT
WU3MEHUBIINXCS CUTYallH, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH | BOBHUKHYTh IIPU PEIICHUH 3a/aul, BHOCUTb
KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HalJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYAHOCTEN
3.2.3 JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallMM U MpeasiaraTh IUIaH €€ H3MEHEHMS; OLIEHHBATH COOTBETCTBUE pe3yJibrara
NESATeIbHOCTH  IOCTABICHHOW  Lelu |
UTBIBaTh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
ya 5 PEABHA pyA ’ p yr YTl yenoBusiM, OGBACHATE MPUYMHBI IOCTHKCHHS
OpU pelIeHUH y4yeOHOM 3ajauM, afanTUpOBaTh pEIIEHHE K MEHSIOLUMCS
c WIA HEOCTUIKEHUS 1IeJIU, HaXOAUTh OLIMOKY,
00CTOSITENBCTBAM; ;
’ JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY
OOBSACHATH  NPUYMHBI  JIOCTH)KEHUS  (HEJOCTHXKEHHUS])  Pe3yJbTaToB
NesITeIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETb HaXOJUTH
MO3UTUBHOE B ITPOU30LIEIIIEN CUTYalINH;
OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBHIM
3.3 OMOIMOHATBLHBIA MHTEIUICKT
33.1 Paznuuath, Ha3bIBaTh U YNPaBIATh COOCTBEHHBIMHU 3MOLMSIMU U SMOLHUSMHU
APYTHX,
BBISIBJISITh U @HAJIM3UPOBATh IPUYKHBI SMOLIUH;
CTaBUTh ce0s1 Ha MECTO JIPYToro 4eioBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUs
ApYyroro,
pEryJIMpoBaTh CIIOCOO BBHIPAKEHUS IMOLIUI
34 [Tpunstue ceds U Apyrux




34.1

OCO3HaHHO OTHOCHUTBCS K IpPyrOMY 4eJIOBEKY, €r0 MHEHHUIO; IPU3HABATH CBOE
IpaBo Ha OHMIMOKY M TaKOe e MPaBo IPYroro; NpUuHUMATh ceOst M IPYTUX, HE

ocyxxJasi;
OTKPBITOCTh ce0e U IPYTUM;

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATh BCE BOKPYT




IMPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 7 kjacce oOy4aroIMMCS IMOJYYUT CIEAYIOIIME HpPEIMETHBIE
pE3yJbTATHL:

Yurath MHPOpPMALIMIO, MPEACTABICHHYIO B TaOnMIax, Ha JuarpaMMax, MpeICTaBIATh
JaHHbIE B BUJE TaOJHWL, CTPOUTH TUArpaMMBbl (CTOJOMKOBBIE (CTOJOYATHIE) U KPYrOBBIE) IO
MacCHBaM 3HAYCHUM.

OnucelBaTh M HHTEPIPETHPOBATh PEAbHBIE YMCIOBBIE JIaHHBIEC, INPEACTABICHHBIE B
Tab/IMIax, Ha AUarpaMMax, rpaukax.

Hcnonp30BaTh 1 ONMCAHWS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTHKU: CpeaHee
apupMeTHuecKoe, MeuaHa, HauboJbIllee U HauMEHbIIIee 3HaYEeHUs, pa3Max.

Hwmetp mpencTaBieHHWE O CIy4alHOW HM3MEHUYMBOCTH Ha IMPHMEpax ILeH, (U3NYECKHX
BEJIMYMH, AaHTPONOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHYECKOMN
YCTOMYHMBOCTH.

K konny oOyueHuss B 8 kuacce oOydaroIIMiicsi MONYYUT CIEAYIOIIME HpPEIMETHBIE
pe3yJbTaThl:

W3BnekaTh W mpeoOpa3oBbIBaTh MH(POPMALMIO, MPEACTABICHHYIO B BHUJAE TaOJHIL,
arpamm, rpaukoB, IPEICTaBIIATh JaHHbIE B BUJIE TaOJIUL, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTUUECKUX NTOKA3aTEeNIe: CPEAHUX 3HAUYECHUN U Mep
paccenBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUH U YaCTOThI COOBITHI, B TOM YHCJIE [10 PE3YJIbTaTaM
U3MepeHuil U HabIoAeHU .

HaxoauTh BepoSATHOCTH CIy4alHBIX COOBITUN B ONBITaX, 3Hast BEPOSTHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduueckne MoOJEIM: JIEPEBO CIy4yalHOTO SKCIIEpUMEHTA, JUarpamMmbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTh MNOHATHAMH: MHOYKECTBO, IIOJMHOKECTBO, BBINOJHATH OINEPALlUU HAJ
MHO’KECTBaMU: OOBbEAMHEHUE, TIepeceuyeHre, JAO0NOJHEHUE, NMEPEUNCTIATh 3JIEMEHTHl MHOXKECTB,
IPUMEHSTH CBONCTBA MHOXKECTB.

Hcnonb3oBate rpaduyueckoe MpeICTaBICHHE MHOKECTB M CBA3€M MeXIy HHUMHU s
ONKCAHMs TPOLIECCOB U SBJICHHWM, B TOM YHWCJIE NPU pElIeHUM 3a1ad M3 APYrHX Yy4eOHBIX
MPEIMETOB U KYPCOB.

K xonmy oOydenuss B 9 kJjacce oOy4arOUuics TMOJMYYUT CIEAYIOIINE TPEIMETHBIC
pe3yJIbTATHI:

W3BnekaTh U mpeoOpa30BbIBaTh HH()OPMAIHIO, IPEACTABICHHYIO B Pa3JINYHBIX HCTOUYHHKAX
B BHJE Ta0iuIl, AuarpamM, TIpauKoB, MPEACTaBIATh JaHHbIE B BUJAE TaONMI, JUarpamm,
rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM MEepeOOPOM BapHAHTOB, a TaKXkKe C HCIOJIb30BaHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKU JUIsI MACCHBOB UMCIIOBBIX JaHHBIX, B TOM
YHClle CPEeTHUE 3HAUCHUS U MEPbI pacCeHBaHUSI.

HaxoauTh 4acToThl 3HaU€HUI U 4acTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YSICh pPe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOFOACHUIA.

HaxoauTp BepOSTHOCTH CIIydaiiHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM YHCJIE B OIBITaX
C PaBHOBO3MO>KHBIMH 3JIEMEHTApHBIMU COOBITUSIMH, B CEPUSIX UCIBITAHUN JIO0 IEPBOTO yCIIeXa, B
cepusax ucneiTaHui bepHymnu.



HNmets npeacTaBiieHre O CIy4ailHON BETMUYMHE U O PACIPEICTICHUN BEPOSITHOCTEMH.
Nwmets npencTaBiieHne o0 3aK0HE OOJBIINX YHCell KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B MPUPOJIE U OOIIECTBE.



TEMATHYECKOE INIAHUPOBAHUE

7 KJIACC
KoauuyecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbIie
Ne i/ P Kontpoasnsbie | IIpakTHuyeckue (tuacpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoteka [IOK
1 HpercranieHie faHHbX ! 0 2 https://m.edsoo.ru/7f415fdc
bu6mmoteka [IOK
2 OmHcaTebHas CTaTHCTHI 8 0 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Catysaiitias H3MCHHHBOCT 0 ! 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Breerme B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa Cl1y4aliHOTrO 4 0 1 bubnnorexa [HOK
COObITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enne, cucTeMaTH3alMs 3HAHUI 5 1 0 httos://m.edsoo.ru/TFA15Tdc
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5
I[MPOI'PAMME
8 KUIIACC
KonuyectBo yacos DJICKTPOHHBIE
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I'pacer"
OBHLIEE KOJIMYECTBO 3

YACOB I10 ITPOI'PAMME
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9 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpobHbI

0 e padoThI

IIpakTHyeckn
e padoThI

Jlara
U3y4eHHu
s

DJIeKTPOHHbIE
undposbie
o0pa3zoBaTejibHbIE

pecypchbl

MeTanpeaMeTHbI
€ pe3yJIbTaThl
OCBOEHHUA pa3jesia

[IpencraBinenune
JaHHBIX

bubnuorexa [JOK
https://m.edsoo.ru/863f47ea

113
1.1.6
133
134
2.1.3
2.1.4
3.11
3.12

OmnucarenbHas
CTAaTUCTUKA

bu6mmoteka [IOK
https://m.edsoo.ru/863f47ea

113
1.1.6
1.3.3
134
2.1.3
2.14
3.11
3.1.2

Onepanuu HazL
COOBITUAMU

113
1.1.6
1.3.3
134
2.1.3
2.14
3.11
3.1.2

Hezasucumoctn
COOBITHI

113
1.1.6



https://m.edsoo.ru/863f47ea
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1.3.3
134
2.1.3
2.14
3.11
3.12

KomoOunaropHoe
IPaBUIIO
YMHOKCHUS

bu6mmoteka [IOK
https://m.edsoo.ru/863f4e16

113
1.1.6
133
134
2.13
2.1.4
3.11
3.12

ITepecTranoBkwu.
®dakropua.
Coueranusa 1
YUCIIO COYSTaHUN

bu6nunoreka [IOK
https://m.edso0.ru/863f4e16

111
112
115
121
123
1.3.2
2.1.2
22.1

TpeyronbHuUK
[Tackais

bu6mmoteka I[IOK
https://m.edsoo.ru/863f5014

111
112
1.15
121
1.2.3
1.3.2
2.1.2
2.2.1

[TpakTrueckas
pabota

bu6nmoreka [IOK
https://m.edso0.ru/863f5208

121
122
124
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"Boruncnenue
BEPOATHOCTEH C

UCMOJIb30BAHUEM

KOMOMHATOPHBIX

byHKIMH

AIIEKTPOHHBIX

gr:linig

I'eomerpuueckas 111

BEPOSITHOCTbD. 11.2

Ciy4aiiHbIii 115
9 BBIOOP TOYKH U3 bubnnoreka [IOK ig é

burypsl Ha https://m.edso0.ru/863f5884 13.2

IUIOCKOCTH, U3 2.1.2

OTpE3Ka, U3 Ayru 2.2.1

OKPYXHOCTHU

I'eomerpuueckas 1.1.3

BEPOSATHOCTb. 116

Cry4aiiHbIii 133
10 BBIOOP TOYKH U3 bubmuorexa [JOK %ig

burypsl Ha https://m.edsoo.ru/863f5a50 214

TUTOCKOCTH, U3 311

OTpe3Ka, U3 AyTH 3.1.2

OKPYKHOCTH

I'eomerpuueckas 1.1.3

BEPOSITHOCTD. 116
1 Ciry4aiiHbIi bubarnorexa [JOK 12131

BBIOOD TOUKH U3 https://m.edsoo.ru/863f5bfe 2: 1: 3

burypsl Ha 21.4

IUIOCKOCTH, U3

3.11



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

OTpe3Ka, U3 AyTH

3.1.2

OKPYKHOCTH
I'eomeTpuueckas 113
BEPOSTHOCTD. 116
CityqaitHbIii 1.3.3
BBIOOD TOUKH U3 bubnmoreka [IOK 134

12 2.1.3
burypsl Ha https://m.edso0.ru/863f5e10 214
TUIOCKOCTH, U3 3.1.1
oTpe3Ka, U3 Ayru 3.1.2
OKPY>KHOCTH

111
UcnsiTanue. 112
13 z:;{e:qz. Cepus bu6nunotexka [IOK 1.2.1
. https://m.edsoo.ru/863f6162 | 1.2.3
UCTIBITAHUH J10 1.3.2
MepBOro ycrexa 212
2.2.1
113
HUcnibiranue. i% g
y Z:;;:q‘: Copun Bubmorexa [IOK 134
B https://m.eds00.ru/863f6356 | 2.1.3
UCTIBITAHUH 10 214
MEePBOro ycrexa 3.1.1
3.1.2
UcnwiTanue. 1.13
Yenex u 116

15 HeyIayva. Cuepm igz

UCIIBITAaHUH 10 213

IIEPBOIo ycrexa

2.1.4
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3.11

3.1.2
111
Hcnbrtanus 1.1.2
bepuymu. 115
16 BepositHocTH bubnnoreka [IOK 1.2.1
COOBITHI B cepuu https://m.edso0.ru/863f64d2 | 1.2.3
HCTBITAaHUN %ig
E e
CPHYIUTH 591
113
Hcnbrtanus 1.1.6
bepnymu. 133
17 BepositHOCTH bu6nuoreka [LIOK 134
COOBITHIA B CEpHH https://m.eds00.ru/863f6680 | 2.1.3
HCTIBITAaHUN gii’
B . .
eIy 3.1.2
[TpakTryeckast 1.2.1
18 pabota bubnuorexa [JOK 122
"HUcnblTanus https:/m.edsoo.ru/863f67de | 124
bepnymm"
111
1.1.2
Crnyyaiinas 1.15
19 BEJIMYMHA U bubmuorexa [JOK 1.2.1
pacrtpeaeacHne https://m.edso0.ru/863f6b44 | 1.2.3
BEPOSATHOCTEH 1.3.2
2.1.2
221
20 MaremaTtuueckoe bubnmoreka [JOK 111
https://m.edsoo.ru/863fédas | 1.1.2

OKUIAaHUE U
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JIACTEPCUS 1.1.5
cayJaitHoi 121
BEJIMYUHBI 23
1.3.2
2.1.2
2.2.1
[Ipumepst 113
MAaTEMaTHYECKOT iég
o 0 OKUIIAHMS KaK bubnuoreka IIOK 1.3.4
TEOPETUIECKOTO https://m.edsoo.ru/863f6f86 | 2.1.3
CpeHero 2.14
3HAYCHUSI 3.1.1
BEJIMYNHBI 3.1.2
111
1.1.2
115
IT
” OH’ITHg 0 bubmoreka [IOK 1.2.1
3aKOHE OOIBIINX https://m.edsoo.ru/863f72c4 | 1.2.3
yicen 132
2.1.2
2.2.1
1.1.3
1.1.6
1.3.3
n
’s 3MEpPCHHE 3 bubnnorexa ITOK 1.3.4
BEPOSATHOCTEH € https://m.eds00.ru/863f7652 | 2.1.3
IIOMOIIIBIO YaCTOT 214
3.11

3.1.2
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113

1.1.6
1.3.3
24 HpHMeI;eHHe bubnuorexa [IOK 1.34
SAKOHE DOTILITIX https://m.edso0.ru/863f7116 | 2.1.3
qHUCCII 214
3.11
3.1.2
1.1.3
O6001menne, 1 ég
o5 CHCTel\faTmaum bubnuorexa [JOK 1.34
SHAHHH. https://m.edso0.ru/863f783c | 2.1.3
IIpencraBnenue 214
JTAHHBIX 3.1.1
3.1.2
1.1.3
O600mmenne, 116
CHCTEMaTH3aLIUs 133
. 1.34
26 3HAHWHA. 213
OmmncarensHast 214
CTaTUCTHKA 3.1.1
3.1.2
O0o006m1eHuE, 1.1.3
CHCTEMaTH3aLUs 116
3HAHUN. 133
97 n but6mmoreka [JOK 1.34
PEACTABIICHHC https://m.edso0.ru/863f893a | 2.1.3
JaHHBIX. 2.1.4
OnucarenpHas 3.1.1
CTaTUCTHUKA 3.1.2
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O000611eHNE,

113

1.1.6
CUCTEMaTH3aIHs 1.3.3
o8 3HAHUH. bubnuorexa [IOK 1.34
BepositTHOCTD https://m.edsoo.ru/863f7a4e | 2.1.3
CIIy4alHOT O 2.14
COOBITHS 311
3.1.2
O0o006111eH E, 1.1.3
CUCTeMAaTH3aIHs 116
3HaHMM. 133
29 Beposrnocts bubanorexa [IOK %ig
CIIy4aiiHOTO https://m.edso0.ru/863f7c9c 214
COOBITHSL. 31.1
DneMeHTHI 3.1.2
KOMOMHATOPUKHU
1.1.3
O0o006111EHNE, 116
CUCTeMaTH3aIHs 1.3.3
30 — bubnuorexa [JOK 1.34
https://m.eds00.ru/863f7e54 | 2.1.3
DJIeMEHTHI 214
KOMOWHATOPUKH 3.1.1
3.1.2
1.1.3
O0o006111eHNE, 116
CUCTeMaTH3aIHs 1.3.3
31 3HAHUH. bubmuorexa [IOK 1.34
OJIEeMEHTBI https://m.edsoo.ru/863f8408 | 2.1.3
KOMOMHATOPHKH. 2.14
CityqaitHbie 3.11

3.1.2
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BEJINYUHBI U
pacrpeneneHus
1.1.3
O0o00611eH E, 116
CHCTel\faTmaum Bbu6nuoreka [IOK 1.3.3
3HAHUI. 1.34
32 N 1 Ohttps://m.eds00.ru/863f861
Ciyualinble X 2.1.3
BEJIMYUHBI U - 2.14
pacnpeelIeHUs 3;; )
51 3.2.1
33 KOTI? ro(]jJ:zHaﬂ 1 bubmmorexa [IOK 322
P https://m.edso0.ru/863f8b56 323
pabota s
1.1.3
1.1.6
O0o006111EHNE, 133
34 cUcTeMaTH3aIns 1 134
. 2.1.3
3HAHUNA 214
3.1.1
3.1.2
OBIIIEE
KOJIMYECTBO 34
YACOB I10

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI POrpaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJibTaTa
5 BeposiTHOCTB 1 cTaTucTHKa
Unrate wHOOpMANHIO, TPEICTAaBICHHYI0O B  Ta0iMIax, Ha
- auarpaMmax, TpEACTABJIATH JaHHBIE B BHJE TaOJHUI, CTPOUTH
Iuarpammbl (CTOIOMKOBBIE (CTOIOYAThIE) U KPYTOBBIE) IO MACCHBAM
3HAYEHUN
59 OnuceiBaTh W HHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC IaHHEIC,
MIpe/iCTaBJICHHbBIC B TA0IHIIAX, HA JUarpaMmax, rpaduxax
Wcnonp3oBare A1  ONKMCAaHUS  JAHHBIX  CTaTUCTHYECKUE
53 XapaKTePUCTHKH: cpeHee apudMeTHieckoe, Menuana, Hanbosbiiee
Y HaMMCHbIIIee 3HAYCHHMSI, pa3Max
HNmerts mpencraBieHrne O CIy4yalHOM M3MEHYMBOCTH Ha IIpUMeEpax
54 1IeH, (QU3UYECKUX BEIHYWH, aHTPOIIOMETPUUYECKUX TaHHBIX, UMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KVIACC
Kon o
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbLTATHI 0CBOEHNSI OCHOBHOIM
NMpOBEPsSIEMOro .
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTI'0O 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposiTHOCTB 1 cTaTucTHKa
W3BnekaTh 1 mpeoOpazoBeIBaTh HH()OPMAINIO, TIPEACTABICHHYIO B
5.1 BUJIE TaONHII, TUarpamM, TpaduKoB, MPEACTABIATh JAHHBIE B BUJIC
TabmuL, AUarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHUCTUYECKUX ITOKa3aTelNei:
5.2 CpPeIHMX 3HAUYEHWW W Mep pacceuBaHus (pa3Max, IUCIIEPCUS U
CTaHJAPTHOE OTKJIOHCHHE)




5.3

HaxoauTh 94acTOTHI YUCIOBLIX 3HAUYEHHUI W 4YaCTOTHI COOBITHIA, B TOM

YHClie M0 pe3yIbTaTaM U3MEepEeHUl 1 HaOI0eHUN

5.4

HaxoauTe BepOSATHOCTH CIydailHBIX COOBITHI B ONbBITax, 3Has
BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHIA, B TOM YHCIE B OMNBITAX C

PAaBHOBO3MOXHBIMH 3JIEMECHTAPHBIMHU COOBITUSIMU

5.5

Ucnonp3oBate  rpaduueckue  MOAETH:  JEPEBO  CIy4alHOIo

9KCIIEPUMEHTA, IarpaMMbl Dilsiepa, YuciaoBas psimas

5.6

OHepI/IpOBaTB HOHATUAMU: MHOXXECTBO, ITIOAMHOXKECTBO, BBIIIOJIHATH
ornepannuu Haja MHOXCCTBaAMU: O6"I)CI[I/IHCHI/I€, nepeceucHuc,
JOIMOJHCHUC; IICPCUHUCIIATL JJICMCHTBI MHOXCCTB, IIPUMCHATDH

CBOMCTBA MHOYKECTB

5.7

Hcnonb3oBarh rpacbnqecxoe npeaACTaBJICHUC MHOKCCTB H CBsI3eH
MCKAY HUMU JJI1 OIMUCAHUS TTPOLECCOB U HBHGHHﬁ, B TOM 4HUCJIC IIpH

PCUICHUHU 3a1a1 U3 APYyIrux y‘IC6HLIX npeaMeTOB U KypCOB

9 KJIACC

Kon
IpoBepPAEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusi

5

BeposTHOCTB M cTaTUCTHKA

5.1

W3Bnekars u npeoOpa3oBbIBaTh MHPOPMAIUIO, NPEACTABICHHYIO B
pa3IMYHbIX MCTOYHHMKAX B BHUAE TaOIMll, auarpamm, IpaduKoB,

NpEACTABJIATbL JAHHBIC B BU/IC Ta6J'II/II_I, Auarpamm, l"pa(l)I/IKOB

5.2

Pemate 3amaun opraHn30BaHHBIM TIEPEOOPOM BAPUAHTOB, a TAKKE C

HUCITIOJIB30BaAHHUEM KOM6I/IHaTOpHBIX paBuJI U METOOOB

53

Hcnonp30BaTh  OmmcaTeIIbHBIC XapaKTCPUCTUKU JId MaCCHUBOB
YHUCJIOBBIX JOAaHHBIX, B TOM YHUCJIEC CpCAHUC 3HAUCHUA W MCPBI

pacceuBaHuUs

5.4

HaXOJII/ITI) YacTOTHl 3HAUEHWH M YaCTOTHI CO6I)ITI/I$[, B TOM YHCIJIC

TOJTB3YSCH Pe3yabTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOTIOICHUI

5.5

Haxoauth BEpOATHOCTH CITy4ailHBIX COOBITHI B M3YYCHHBIX OMBITAX,

B TOM 4YHCJIC B ONbITaxXx C PAaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU




COOBITHSIMH, B CEpHUSX HCIBITAaHHHA 0 TEpBOro ycrexa, B CepHsX

ucnblTaHui bepHyim

5.6

Nwmets npencraBiieHue o CIy4aiflHON BEIMYMHE M O paclpeieieHun

BEpPOSITHOCTEMN

5.7

Hmeth nNpeaAcCTaBJICHUEC O 3aKOHC OOJIBIIMX YHCEN KaK O IMPOABJIICHUHN
3aKOHOMCPHOCTH B CHy‘I&ﬁHOﬁ HN3MCHYUBOCTH U O POJIKM 3aKOHaA

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsieMblii 371eMeHT COiePKAHMS

5 BeposiTHOCTB 1 cTaTHCTHKA
[TpencraBieHue naHHBIX B BUJE TAaOJIMILL, AUAarpamMm, rpaduKoB. 3aroHEeHUe
Ta0JIML, YTEHUE U TMOCTPOEHUE auarpamm (CTOJOMKOBBIX (CTOIOYATHIX) U

5.1 KpyroBbeix). UYreHune rpaduKoB peajgbHBIX IpoleccoB. M3BieueHue
uH(pOpMallK U3 JUarpaMMm M TaOJMll, UCHOJIb30BAaHUE M HMHTEPIIPETALUS
JTAHHBIX
OnucarenpHas CTaTUCTUKA: CpefHee apumeThyeckoe, MeanaHa, pa3Max,

5.2 HauOonbllee M HaUMEHblee 3HAyeHUuss Habopa YHCIOBBIX JaHHBIX.
IIpumeps! cinydaliHOM NU3MEHYUBOCTH
CrnyvaiiHblii 9KCIIepUMEHT (OIBIT) U CilydaiiHoe coObiTue. BeposTtHocTs u

53 yacToTa. Poslb ManoBepOSTHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHH B
npupoJie 1 B odiecTBe. MoHeTa U UrpalbHasi KOCTh B TEOPUHU BEPOSITHOCTEH
I'pad, BepmmHa, peOpo. Crenenp BepmuHbl. Yncno pédep u cymMmapHas

£ 4 cTenieHb BepiiuH. [Ipeacrasnenue o cBsizHoctu rpada. Lenu u nukist. [lytu

' B rpadax. OOxon rpada (sinepoB mnyth). IlpeacraBienue 00
opueHTupoBaHHOM rpade. Pemenune 3agau ¢ nmomoiisto rpados
8 KVIACC
Kon IIpoBepsieMblii 31€MEHT COAEPKAHUS




5 BepoaTHOCTb U cTaTuCcTHKA
5.1 [IpencraBienue JaHHBIX B BUJE TAOJIHUIL, AUArpaMM, rpadukoB
52 MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXKECTBO. Onepauuu Haj
' MHO’KECTBaMU: 00beIMHEHHE, IIepeceUeHHE, JOOTHEHNE
53 CaoiicTBa onepanuin HaJ MHOKECTBAMMU: MIEPEMECTUTEIIBHOE,
' coueTaTesbHOe, paclpeIeIuTeNIbHOE, BKIIOUCHHUS
£ 4 Hcnonp3oBanue rpaduyeckoro NnpeacTaBICHUS MHOXKECTB JJIs OMHUCAHUS
' pEaIbHBIX IIPOLECCOB U SIBICHUMN, IIPU PELLIEHUH 3a]1a4.
- W3mepenue paccenBanus JaHHBIX. [lucnepcust U cTaHgapTHOE OTKIIOHEHUE
' YHCIOBBIX HA0OPOB. JlnarpaMma paccenBaHus
DneMeHTapHbIe COOBITHS CiydaiiHoro ombiTa. CirydaiiHbie COOBITHSI.
56 BepostHocTi coObITHil. ONBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObitusiMu. CiyuaiiHblii BbIOOp. CBsi3p MEXJIy MallOBEPOATHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IPUPOJE, OOLIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTb IYTH, CYIIECTBOBAHUE
5.7 BUCSAYEH BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEpIIMH M YUCIOM pEDeED.
[TpaBuiio ymHOeHus. Pemienue 3agau ¢ momoluisio rpagos
[IpotuBononoxkubie coObiTusd. Juarpamma Oiinepa. OObeaMHEHHE U
5.8 nepeceueHre coObiTuid. HecoBmecTHble coObiTHs. Popmyna ClIoXKeHUs
BEPOSITHOCTEMN
59 VYcnoBHast BeposTHOCTD. [IpaBuio ymHoxxenus. HezaBucumbie COOBITHSA
IIpencraBineHue sKclepuMEHTa B BHAE JepeBa. Pemenue 3amad Ha
5.10 HAaXO0’KJICHNE BEPOSATHOCTEN € IIOMOIIIBIO IEPEBA CIIyYalHOI0 SKCIIEPUMEHTA,
auarpamm Oitniepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTncTHKA
[IpencraBnenrie  naHHBIX B BUAe TalOnui, JaudarpamM, IpaduKoB,
5.1 MHTepHpeTaus JaHHbIX. YTeHne U MOCTpoeHne TabiulIl, AarpamMmm, rpadukoB
10 peaJIbHbIM JTJaHHBIM
5.2 [TepecTanoBku U hakTopuan




5.3 CoueraHus U 4NCIIO COYETAaHUIN

5.4 Tpeyronbuuk [Tackans. Pemenue 3a1a4 ¢ HCMOb30BaHUEM KOMOWHATOPUKH

55 I'eomerpuueckast BeposTHOCTh. CiiydailHbIN BBIOOp TOYKHM W3 (QUTYpHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 TYTH OKPYKHOCTH

5.6 Wcneiranue. Ycnex u Heynaua. Cepus MCIIBITAHUM 10 IEPBOTO ycIiexa

57 Cepus ucnbiTannii beprymnu. BeposSTHOCTH COOBITHII B CEpUH HCIBITAHUIN
' bepuymiu

5.8 CrnyuaiiHast BEIMYMHA U paclpelelieHUe BEPOSITHOCTEN

59 Maremarnueckoe oOXxuaaHue W jaucrepcusd. llpumepbl MaremMaTH4ecKOro
' 0’KHMJIaHHSI KaK TEOPETUYECKOIO CPEAHETO 3HAYCHHUSI BEJIMYMHbI

510 MaremaTuyecKoe OKHUIAHUE W JUCHEPCUs CIyYalHOM BEJIIMYHUHBI «UHUCIIO
' YCIEXOB B CEpUU UCHBITaHUI bepHyimn»

511 [TonsiTre o 3akoHe OOJBIIKX YHceN. V3MepeHue BEpOATHOCTEH C MOMOIIBIO
' 4yacToT. Posib 1 3HaueHHe 3aK0Ha OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OEPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeGOBaHUsI K NPeAMETHBIM Pe3yJbTaTaM O0CBOECHHS

NPOBEPSIEMOr0  OCHOBHOIT 06pa30BaTeJbHOI MPOrpaMMbl OCHOBHOT'O 001IETO

TpeOOBaHMS

oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHAMH: MHOXECTBO, ITOAMHOKECTBO,
OTlepalliy HaJ MHOXECTBaMH; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad,
CBSI3HBIN rpad, 1epeBo, UK, IPUMEHSTh UX MPU PEIICHUH 3a7a4; YMEHUE
UCIOJIb30BaTh TpapUuecKoe MPEICTaBICHUE MHOXECTB Ul OMMCAHUS
peaNIbHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX
IIPEIMETOB

YMeHHne onepupoBaTh IMOHATHIAMH: OINPEICICHUE, aKCMOMa, TeopeMma,
JI0OKa3aTelIbCcTBO; YMEHHE pPaclo3HaBaTb HCTHUHHBIE W  JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJUTH IPUMEPBl M KOHTPIPHUMEPHI, CTPOUTh
BBICKA3bIBAHUS U OTPULIAHNS BBICKA3bIBAHUI

YMeHne omnepupoBaTh MOHATUSIMH: HATypaJIbHOE YHCIIO, MPOCTOE M
COCTABHOE YHCJIO, IETUMOCTh HaTyPaJIbHbIX YUCEI, MPU3HAKU JEIUMOCTH,
1[EJ10€ YHUCII0, MOIYJIb YUCIa, OOBIKHOBEHHAS IPOOk U AecaTUYHas ApOOb,
CTaHJIAPTHBINA BUJ YUCIA, PALIMOHATBLHOE YUCII0, UPPALIMOHATBHOE YUCIIO,
apu(pMeTHYECKUI KBaJIPaTHBIM KOPEHb; YMEHUE BBIOJIHATH JEHCTBUA C




YHCJIaMU, CPAaBHUBATh U YIOPSIOUMBATH YHCIIA, MPEJCTABIATh YKCIa Ha
KOOPJIMHATHOM MPSIMOW, OKPYIJIATh YWCIa; YMEHUE JIeNaTh MNPUKHUIKY U
OILICHKY pe3yJibTaTa BIYUCICHUN

YMeHue onepupoBaTh INOHSTHUAMU: CTENEHb C LEJIBIM I10Ka3aTelleM,
apu(MeTHUECKUH KBAJPaTHBIM KOpPEHb, MHOTOWICH, aireOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTENeHH OOJbIle
eIMHUIIBI; YMEHHE BBIOTHATH Pacy€Thl 1o opmyinam, nmpeoOpa3oBaHus
LEJIBIX, TPOOHO-pAllMOHATIBHBIX BBIPQXKEHUN M BBIPAXKEHUH C KOPHAMH,
pa3I0KEHUE MHOTOYICHA HA MHOYKUTEIHN, B TOM YHUCJIE C UCIIOJIb30BaHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaApaTa CyMMBI U Pa3HOCTH

YMeHHEe OoNepupoBaTh NMOHATUAMM: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM IEPEMEHHOM, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelaTh JMHEHHbIE W KBaJpaTHble YpaBHEHUs, ApoOHO-
pallMOHaJIbHBIE YPAaBHEHMsS C OJHOM IIEPEMEHHOM, CUCTEMBI JIBYX
JUHEHHBIX YpaBHEHHMH, JIMHEHHBbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHble U  JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C  OIHOMN
IIEPEMEHHOM, B TOM YHCJIE IIPHU PEIICHUM 3a4a4 U3 IPYrUX MPEAMETOB U
IIPAKTUYECKUX 3a7]a4; YMEHHUE HCIIOIb30BAaTh KOOPAUHATHYIO NPSAMYIO U
KOOPAWHATHYIO IUIOCKOCTh JJIsi WM300pakKeHUs] PEUICHWH YypaBHEHHH,
HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUSIMM: (QYHKIUSA, TpaduK (QYHKIMH, HYIH
(GyHKLINHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMA,
yObIBaHUs, HauOOJbIlIEE W HAaUMEHbIIEee 3HaueHUs (PyHKUUU; yMEHHE
ONEepUpPOBATh MOHATUAMHU: MpsiMasi TMPONOPLHUOHAIBHOCTh, JIMHEHHAs
GbyHKIMA, KBagpaTtuyHass (QYHKIUS, OOpaTHas MpPONOPLHUOHAIBHOCTD,
napabosna, runep0osia; yMeHUe CTPOUTh TpapuKku QYHKIMN, UCTIONb30BaTh
rpaduKu Ui ONpeAeseHUs CBOMCTB HPOLIECCOB M 3aBUCUMOCTEH, JUIs
peleHus 3ajad U3 JPYruxX y4eOHBIX NMPEIMETOB M peabHON JKU3HM,
yYMEHHME BbIpaxkaTh (pOpMyIaMHu 3aBUCUMOCTH MEX/1y BEIMUMHAMU

YMenue ONEPUPOBATH MTOHATUSIMU: MOCIIE0BATEIBHOCTb,
apudmeTHuecKas U TeOMETpUUYECKasi MPOTPECCUN; YMEHHE UCIIOIb30BaTh
CBOICTBa MOCJIEN0BATENBHOCTEHN, (OPMYIBI CYMMBI U OOIIETO WiieHa MPH
pellleHnH 3a/1a4d, B TOM YHCIE 33a]a4 U3 IPYTuX Y4eOHBIX MPEIMETOB H
peanbHON KU3HU

YMeHue pemath 3a7jaun pa3HbIX THIOB (B TOM YKCJE HA MPOLIEHTHI, 10U
Y 4acTH, IBUKEHHE, paboTy, LIEHY TOBAPOB U CTOMMOCTh ITOKYTIOK U YCIYT,
HAJIOTH, 3aJayd M3 00JacTH YHpaBlE€HUS JHYHBIMM M CEMEHHBIMU
¢uHaHCAMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPaBHEHHsI, HEpAaBEHCTBA
U CHCTEMBI 10 YCIIOBHIO 3a/1a4d, MCCIEA0BATh IOJYYEHHOE pELICHUE U
OILICHUBATh IIPABIONOI00HOCTD MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath MOHATUSAMU: PUTypa, TOUKA, OTPE3OK, MpsimMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYT'OJbHHMK, TPEYTOJbHUK, PAaBHOOECAPEHHBIA M
PaBHOCTOPOHHUM  TPEYrOJIbHUKH,  IPSIMOYTOJBHBIA  TPEYTOJIbHUK,




MeAraHa, OWCCEKTpUCa W BBICOTA TPEYTONbHHKA, YETHIPEXYTONBHUK,
napajuieiorpaMM, — pom0, MPSAMOYTONBHHK, KBajgpar, Tpareius;
OKPYXHOCTb, KpYT, KacarelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
dburypamu; yMEeHHE pemiath 3agadd, B TOM YHCJIEC U3 TOBCETHEBHOM
KU3HU, Ha HAXOXKICHUE TEOMETPHUYECKHX BEIHYMH C TPUMECHEHHEM
M3Yy4YEHHBIX CBOMCTB (hUryp u hakToB
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YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTyp, pPaBEHCTBO
TPEYTroJIbHUKOB; NMapaJlIeIbHOCTh U MEPHEHIUKYISIPHOCTD IPSIMbIX, YTOJI
MEXIy MPSMBIMH, MEPIEHINKYISAP, HAKJIOHHAsA, MPOEKUUs, MoAo0ue
¢buryp, nogo0HbIe TPEYrOJIbHUKU, CUMMETPHS OTHOCUTEIBHO TOYKH U
nOpsSMO; yMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPHIO U TOI00HE
¢Guryp, napajuienbHOCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX B OKPYXKAIOIIEM
MUpe
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YMCHI/IC OHepI/IpOBaTL IIOHATUAMU. AJIMHA, paCCTOﬂHI/IG, YTOJI (BCHI/ILII/IHa
yria, CHUHYC M KOCHHYC YyIJla TpEyrojbHUKa), IUIONIaJb; YMEHHUE
OLICHMBAaTh pa3Mepbl NPEAMETOB U OOBEKTOB B OKpPYXKAIOIIEM MHUDE;
YMEHHE MPUMEHSATH GOPMYJIIBI IEPUMETPA ¥ ILIOMAH MHOTOYTOJILHUKOB,
JUIMHBI OKPY)KHOCTH M IUIOMAAN Kpyra, oObeMa NpSMOYroJIbHOTO
napajuiefienumnena;  yMEHUE  NPUMEHSITh  NPU3HAKUH  PaBEHCTBA
TPEYrOJbHUKOB, TEOpPEMYy O CyMME VYIJIOB TpPEYrojbHHKA, TEOpeMy
[Tucdaropa, TpUroHOMETpPUYECKHUE COOTHOILICHUS ISl BBIYMCICHUS JJIHH,
pacCTOAHUH, TUIOIAACH
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YMenue wu3zo0paxarb IJIOCKME (QUIYpbl W HUX  KOMOUWHAIMH,
IPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOULIbIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  WIIHU
CUMBOJIbHOMY OITMCAHUIO
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YMeHue onepupoBaTh MOHATUAMU: NIPAMOYTOJIbHASI CUCTEMA KOOPAMHAT;
KOOpJMHATBl TOYKU, BEKTOP, CyMMa BEKTOPOB, POU3BEICHIE BEKTOpa Ha
YHCIIO0, CKaJspPHOE IIPOMU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI M KOOPJMHATHI /711 ITPEJICTaBICHHs JaHHBIX U peIlIeHHs 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U PEATbHOM KU3HU
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YMeHue omnepupoBaTh IMOHSATUAMHU:  CTOJOUKOBBIE U KPYrOBbIE
JarpaMMbl, TaOJIUIIB], cpeiHee apudmMeTnieckoe, Meinana, HanOosbIiee
U HauMeHbIlIee 3HaYeHUs, pa3MaxX YMCIOBOT0 HaOOPa; yMEHUE U3BIIEKATH,
MHTEPIPETUPOBATH U NMPEOOPa30BHIBATh MHPOPMALIUIO, TIPEICTABICHHYIO
B TaOJUIIaX U Ha IMarpaMMmax, OTPakarollylo CBOMCTBA U XapaKTEPUCTUKU
peabHBIX MPOILIECCOB U SIBJICHMI; YMEHHE pacro3HaBaThb W3MEHYMBBIE
BEJIMYMHBI B OKPYXKAIOIIEM MUPE
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YMeHue onepupoBaTh NOHATHUSAMHU: CIIy4alHBIM OMNBIT (CIydaiHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM  HCXON)
CJIy4aifHOTO OTIBITA, CITy4aifHOE COOBbITHE, BEPOSITHOCTD COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4allHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU  COOBITHSIMU; YMEHHE pelarh




3aJaud METOJOM OpraHM30BaHHOTO Tiepedopa M C UCIOIb30BAHUEM
IIpaBUjla YMHOXCHUS; YMEHHE OLEHHUBAThb BEPOATHOCTU PEAIBHBIX
COOBITUI W SBJIEHUH, NMOHMMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUI B OKPYXAalOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C MOHATUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJI U €ro POJIbI0 B MACCOBBIX SIBICHUAX

YMeHue BeIOUpATh MOAXOAIINNA U3YICHHBIM METOT IJIs PEIICHUS 3a]1a4H,
MPUBOAUTH MPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAC U
JKW3HH, PACTO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE,
OTHUCHIBATh OTJEIBHBIC BBIAAIONIUECS PE3YJbTAThI, MOJYyYEHHBIE B XOJ€
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Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJNUTb HPUMEPBI MATCMATUUCCKUX
OTKpLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HCTOPUHU

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
HO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMeHT COAePKAHUSA
1 Yucna u BBIYUCTICHUS
11 Hatypanbnble u nenbie yucna. [Ipu3Haku JenMMOCTH HEIbIX YHCET
12 OOBIKHOBEHHBIE U JECSITUUHBIE IPOOH, TPOLIEHThI, 0ECKOHEUHBIE TIEPUOUYECKUE
npobu
13 PanmonaneHelie uncia. ApudmeTrndeckue onepanuu ¢ pallioHaTbHBIMU YUCIaAMU
14 HeiictButenpHuble  uncia. Apu(METHYECKHE Olepalud ¢ JIeWCTBUTEIbHBIMU
' YHCIIAMH
15 [Tpubnmxennbie BI)I‘II/If)J'IeHI/IfI, MpaBWJia OKPYTJICHUS, TPUKUAKA U OIEHKa
pe3ynbTaTa BEIUMCIECHUN
2 AnreGpanyeckue BbIpaKEHUs
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb c uensiM mnokaszateneMm. CTeNeHb C palUuOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENECHH
2.3 MHorousieHsbl

2.4 Anrebpanyeckas Ipoob

Apudmerndeckuit KOpeHb HaTYpaJIbHOM cTeneHu. J(edcTBHs ¢ apuMeTHUECKUMU

25 KOPHSIMH HaTypaJbHON CTETIEHH

3 VYpaBHEHHSs ¥ HEPABEHCTBA

31 Ilenple w apoOHO-parMoHanbHBIE ypaBHEHUsA. CHCTEMBI MW COBOKYITHOCTH
' ypaBHEHHMI

39 [lensie ¥ ApOOHO-palMOHANbHBIE HepaBeHCTBa. CHCTEMBI W COBOKYITHOCTH

HEPABCHCTB




3.3

Pemenne TeEKCTOBBIX 3a1a4

4 UucaoBbie OCIIEA0BATEIBHOCTH
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
4.2 Apudmernueckas u reomerprueckas nporpeccun. opmyna cI0KHBIX TPOLIEHTOB
5 @yHKUINU
Oyukuus, cnocoOs! 3aaanus Gpyakmun. I'padpuk ynkinun. O6naacte onpeaenecHus
U MHOXeCTBO 3HaueHWid  ¢ynHkumu. Hymum  ¢ynkumun.  [Ipomexytku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl |
MUHUMYMbl (QyHKuuu. HauOonbiiee M HauMeHbllee 3HaueHHEe (QYHKIMHM Ha
IPOMEXKYTKE
6 Koopaunats! Ha IpsIMON U IIIIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOWCTBA
7.2 TpeyroabHUK
7.3 MHOroyronsHUKU
74 OKpy’KHOCTb U KpYT
75 N3mepenue reomeTpuuecKuX BEITUYNH
7.6 Bexkrops! Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 ['padmi




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA
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