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HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJBINYIO 3HAYMMOCTD, KaK C TOYKH 3PCHHUS MPAKTHUYCCKHUX MPHIOKCHUH, TaK
¥ UX pOJI B 00pa3oBaHUM, HEOOXOIUMOM KaXKIOMY 4elloBeKy. Bo3pacTtaer 4ucio
npodeccuii, Mpu OBIAICHUH KOTOPHIMU TpedyeTcs xoporasi 6a3oBasi MOJTrOTOBKA
B 00JaCTH BEPOATHOCTH W CTAaTUCTUKH, Takas TMOATOTOBKA BakHA JJIS
IIPOJOJIKEHUST 00pa30BaHMS M JIJIS YCIICITHOM MPpo(dhecCHOHATBHON Kaphephl.

Kaxxnp1it 4yenoBek MOCTOSSHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A i1 000CHOBAHHOTO MIPUHSTHUS PEUICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJE XOpOoIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUECKOE MBITIIICHUE.

NmMeHHO 1O3TOMY OCTpO BCTalda HEOOXOAMMOCTh cOopMHUpOBATH Y
oOy4Jaromuxcs (GyHKIIMOHATBHYIO TPAMOTHOCTD, BKIIIOUAIOIIYIO B Ce0sl B Ka4eCTBE
HEOTHEMJIEMON  COCTaBIIAIONMICH  yYMEHHWE BOCHPHHUMATh W KPUTHYCCKHU
aHAJIM3UPOBATh MHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMIHBIX (OpMax, TOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOLECCOB M 3aBUCHUMOCTEM,
IPOU3BOIUTH MPOCTEHUININE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHHITUIIAMHU cOOpa, aHAIHM3a |
NPECTABICHUs JAHHBIX U3 PA3IMYHBIX cep KU3HU OOIIeCTBAa M TOCyIapCcTBa
npuoOIIaeT o0ydJarmuxcsi K OOIIECTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKA OpraHU3anuu Tepebopa W mojacuéra dmcia
BapUAHTOB, B TOM YHCJIC B IPUKJIQTHBIX 33a/1adaX. 3HAKOMCTBO C OCHOBAMH TCOPHH
rpadoB co31aét MaTeMaTUuecKuii pyHIaMeHT 11l GOPMUPOBAHUST KOMITIETCHIIUHA B
obnactu uHPOpMATUKH U TUGPOBBIX TexHONOrui. [Ipyn M3ydeHUn CTATUCTUKUA U
BEPOSTHOCTH OOOTaIIalOTCs MpPEACTaBICHUs OOYYaloIIUXCsl O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro WCCIeNOoBaHUsA, (HOPMHUPYETCS MOHUMAHUE POIH
CTaTHCTUKH KaK UCTOYHUKA COITMAIIBHO 3HAYMMON WH(OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHMM C MAaHHBIMHU HEISIMHA B CTPYKTypE MPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOT'O OOIIEro 0Opa30BaHMS BBIICICHBI
CIIeIyIOIIre cojep)KaTreabHo-MeTonudeckue nuann: «lIpencraBieHre MaHHBIX U
ommcaTeNbHAs CTATUCTUKA», «BepoATHOCTH», «IIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne uaun «lIpencraBieHre JaHHBIX U OMHUCATEIbHAS CTATUCTHKAY
CIIY)KUT OCHOBOW Jjisi (DOpMHPOBAHHS HaBBIKOB pPabOThI ¢ HH(pOpMAILUEH: OT
YTEHUS W WHTEpIpeTanuu WHGOPMAIMK, TMPEACTaBICHHOW B TaOiuIax, Ha
auarpamMMax W Tpadukax, 10 cOopa, TPEACTABICHHWS M aHaIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHCTHUYECKHX XapaKTEPUCTUK CPEIHUX W PACCCHBAHUS.



PabGoras ¢ naHHbIMH, OOydarlIMecs yd4aTcsi CUMTBIBATb U HHTEPHPETUPOBATH
JAHHBIE, BBIABUTATh, aprTyMEHTHPOBATh M KPUTHUKOBATH NPOCTEUINNE THUIIOTE3HI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BHI3BIBAIOIIMMH HW3MEHUYHUBOCTb, M OIIEHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMbBIE BEJTUYUHBI U IIPOLIECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM UIA
U3YYEHHUsI TEOpPUU BEPOATHOCTEN. bombplioe 3HAaUYEHHE HMEIOT NPAKTUYECKHUE
3a1aHuUs, B YACTHOCTHU OIBITHI C KIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISMH.

[ToHsiTE BEPOSTHOCTH BBOAMTCS KakK Mepa IpaBIONOJ00MsS CIIy4yalHOro
coObiTus. [lpm wu3ydeHun y4deOHOro Kypca oOOydaroluecss 3HAKOMSTCA C
NPOCTEHIIMMU  METOJAMH  BBIYUCJIEHUS  BEPOSITHOCTEH B CIy4YailHBIX
JKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU HCXOJIaMH,
BEPOATHOCTHBIMHU 3aKOHAMM, TO3BOJISIIOIIMMU CTaBUTh M peliaTh 0oJiee CIOKHBbIE
3aaud. B ydeOHBI Kypc BXOHST HayajdbHbIC MPEJICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro kypca OCYyIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH OIIEpALMSIMU HaJ MHOXECTBAMH, pacCMaTPUBAIOTCS
IpUMEPBl IPUMEHEHUS U1l PEUIEHUs 3a]ay, a TAKKE HCIOIb30BaHUSA B JIPYTUX
MaTeMaTUYECKUX KypcaxX U y4yeOHBIX MpeIMeTax.

B 7-9 knaccax uzydaercs yueOHBIH Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOpBIA  BXOIAT paszaensl: «lIpencraBiieHne [MaHHBIX W ONHKCATENIbHAsS
CTaTUCTUKa», «BeposSTHOCTb», «DIeMeHThl KOMOMHATOpUKH», «BBereHue B
TEOpHI0 rpadoBy.

Ha u3zyuenne yueOHOro kypca «BeposiTHOCTh U cTaTUCTUKa» OoTBOAUTCS 102
yaca: B 7 kimacce — 34 daca (1 4gac B Hemento), B 8 kimacce — 34 gaca (1 ygac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefleNnio).



COJEPXXAHME OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TAOIUIl, AUarpaMM, rpadukoB. 3amoaHEeHNE
Ta0Jull, YTEHHE U TMOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOIOYATBIX) H
KpYyroBbix). UTeHue rpadukoB peasibHbIX MpolieccoB. V3pneueHne nHpopMaiuu us3
JUarpaMM U TaOJIHII, UCTIONIb30BAHWE U MHTEPIPETAlUs JAHHBIX.

OmucaTtenpHasi CTaTHCTHKA: CcpefaHee apu(MeTHuecKkoe, MeInaHa, pa3Mmax,
HauOoOJbIlIeE W HAUMEHbIIIEE 3HAaueHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrnydaliHbIN SKCHEPUMEHT (OMBIT) W CIydailHOe coObITHE. BeposiTHOCTH H
yacToTa. Pojb ManoBEpOATHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B MIPUPO/IE
u B oO1iecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. llemu u nuknsl. [lytn B
rpadax. OO6xonm rpada (dimepoB myth). IlpeacraBnenne o0 OpPHEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMonibo rpagos..

8 KUIIACC

[IpencraBieHue JaHHBIX B BUJIE TaOIUL, 1UarpaMm, rpaguKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXeCTBO. Omnepaunu Hax
MHO)KECTBaMU: OOBEMHEHHE, MepecedeHue, nononHeHue. CBoiicTBa omnepanuii
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PpAaCIpPEAEIUTEIbHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduueckoro MpPEACTaBICHUS MHOMXKECTB s
OIMCAHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUM, IPU PELICHNH 3aa4.

Nsmepenne paccenBaHus NaHHBIX. J(McnepcHss M CTaHIApTHOE OTKIIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

DOnemMeHTapHble COOBITUSl  ciaydaiiHOro omnbiTa. CiydaliHble COOBITHSL.
BepostHoct  coObITHil. OnNBITBL ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusMu. Ciyyalinblil BBIOOp. CBS3b MEXAY MajJOBEPOSTHBIMU M NMPAKTHUECKHU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOHCTBa J€pEBbEB: EIUHCTBEHHOCTh IIYTH, CYLIECTBOBAaHUE
BUCSAYEH BEPILMHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U 4uciioM pédep. IlpaBuio
yMHOX€eHuUA. Pemenne 3a1ay ¢ noMomibo rpados.

IIporuBononoxHele coObiTusA. [uarpamma Oiinepa. OObeauHeHue U
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. Dopmylia  CIOXKEHHS
BEPOATHOCTEWU. YCJIOBHAsi BEpPOATHOCTh. l[IpaBwio ymHOxeHusa. HesaBucumeblie
coObrTus. IlpencraBienue skcrnepuMeHTa B BHE JAepeBa. Pemienue 3amad Ha



HaXOXKJIEHUE BEPOSTHOCTEH C IIOMOIIBIO JEpeBa CIIYy4ailHOrO HKCIEPHMEHTA,
auarpamm Jiepa.
9 KVIACC

[IpencraBienrie JaHHBIX B BHUAE TaOdMI, JuarpamMm, rpaduKos,
UHTEpIpeTanus JaHHBIX. UTeHne u noctpoeHue Tabiaui, auarpamm, rpadukoB 1o
pEabHBIM JTaHHBIM.

[TepectanoBku u akropuan. CoyeTaHus U 4yucio couyeTanuil. TpeyronbHUK
[Tackans. Pemenue 3a1ay ¢ MCMOJIb30BAHHMEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydailHbli BBIOOp TOYKM U3 (UTyphl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

HcnsiTanne. Ycnex u Heypaua. Cepusi MCHBITAHHM 10 NEPBOTO ycCIexa.
Cepust ucnbitanuii bepnymin. BepodaTHOCTH cOOBITUH B CEPUM  HUCIIBITAHUIM
bepnymm.

CiydaiiHass BEIWYMHA W PACHPENEIICHHE BEPOATHOCTEM. MaremaTndeckoe
OXugaHue u aucnepcus. llpuMepbl MaTEMaTUYECKOrO  OXKHUJAHUS — Kak
TEOPETUUECKOI0 CPEIHEr0 3HAYCHUS BEJIIMYMHBI. MaremaTtuyeckoe OXUIAHUE U
JUCTEPCUSL CIYYaWHOM BEJIIMYMHBI «YUCIO YCHEXOB B CEPUU HCIBITAHUU
bepnrynnm».

[Tonsitue o 3akone OonbIIKMX yucen. M3mepeHne BEpOSATHOCTEN C MOMOIIbIO
yacToT. Ponb 1 3HaUeHne 3aKkoHa OOJIBIINX YUCEN B PUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUS NPOrpamMMbl  y4eOHOro Kypca
«BeposATHOCTD U CTATHUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

IIPOSIBJIEHUEM HHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTeMaTHUKHU, IIEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTH>KEHUH B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEH IpakJaHWHA U PEaTu3alii €ro
npaB, TMPEJACTAaBICHUEM O MaTeMAaTHYEeCKMX OCHOBax (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pakJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOIO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTU4YECKOM HAIPABICHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHWHM BCEHM JKU3HMW ISl YCTENMHON MpodeccHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYATIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLHMOHAIBHOMY M  3CTETUYECKOMY  BOCIHPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYyKJIECHUW, YMEHUIO BUACTbH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSL:

OpUEHTallMe B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOmIecTBa, MOHMMAaHUEM MAaTEMaTHUYECKOM HayKuM Kak cdepbl 4YeT0oBEeYeCKOM
NESATENbHOCTH, ATANoB €€ pa3BUTHUS M 3HAUUMOCTH JJIA Pa3BUTHUS IIUBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKU U MAaTeMaTUYECKOU KYJIbTYpOW KakK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HAaBBIKAMHU HCCIIEI0BATENbCKON
NEeATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpoOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbSl, BEIEHUS  3J0pPOBOro  oOpaza  KU3HU  (30pOBOE  IUTAHHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalKel HA TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU Ul pelIeHUs 3a]1a4y
B 00JJaCTM COXPAHHOCTHU OKPYKaloOIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBUAM COLMAIBHOW M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO ACSATEINbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM 4YHCIIE
(dopMynupoBaTh UEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0O KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUIBJISTH U XAPAKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHUYECKHUX
00BEKTOB, TMOHSTHIN, OTHOIICHUN MEXAY TMOHITUSIMH, (OPMYJIUPOBATH
ONpEAECiICHUs]  TMOHATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIIMK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHEHUS, KPHUTCPHUH
MIPOBOJIUMOTrO aHAJIN3A;

e BOCHpUHUMATH, (QOopMylauUpoBaTH U  MNPeoOpPa3OBBIBATH  CYXKIACHUSA:
yTBEpAUTEIbHbIE M OTpHUIATENbHBIC, C€AMHUYHBIC, YacTHBIC U OOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHHSX,
npenjaraTb KpUTEpUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JieNaTh BBIBOJABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHI, YMO3aKIOUEHU 110 aHAJIOTUH;

pa3OupaTh J10Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
NPOTUBHOI'0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTENbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAWBAaTh aAPryMEHTALMIO, MPHUBOJIUTH
IpUMEpPHl U KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIlICHUs, BBHIOMpATh Haubojee MOAXOMAUIMI ¢ ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICAOBATCILCKUNA HWHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOIPOCH, (UKCHPYIOIIME MPOTHBOPEUYHE, IIPoOdIIeMy,
CaMOCTOSITCJIbHO ~ YCTAaHABIMBAaTh HMCKOMOE M JIaHHOE, (HhOPMHUPOBATH
THIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINIO, MHEHUE;,

NPOBOJUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTIICPUMEHT, HEOOIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIEHUS] U BBIBOJBI MO pe3yJbTaTam
MPOBEIEHHOTO HAOJIOICHUS, HWCCIICIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAaKKE BBIIBHUTATh
IPE/ITOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmaumei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMM, AHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOHMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATh M HMHTEPIPETHUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BbIOWpaTh (GopMy TpeACTaBICHUS WHPOPMAMA U WUIFOCTPUPOBATH
pelaeMble 3aJaud  CXeMaMH, JuarpaMMamH, HWHOM Trpapukod H HUX
KOMOWHAILIUSIMU;

OLICHMBATh HAA&HKHOCTh HMHPOPMALMK IO KPUTEPHUSIM, MPEATIOKEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHHUA B COOTBCTCTBUHU C YCIOBHUAMU
" OCJsIMHU 06HIGHI/IH, ACHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELICHUs
3aJlayd, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

B X0JIe OOCYXKJIeHHS 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIaeMON TEMBbl,
npoOJieMBbl, pelaeMoil 3a7auun, BbICKa3bIBaTh MJIEU, HAlleJIEHHbIE HA MOMCK
pELICHHsI, COINOCTABJIATh CBOM CYXAEHUS C CYXKICHUSMU JPYIHX
YYaCTHUKOB JMaJiora, OOHApYKMBAaTh pa3ju4Me€ U CXOJCTBO MO3ULHUN, B
KOppEKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
IPEACTAaBIATh  PE3YJIbTAThl  PELICHUs 3aJ1a4u, JKCIIEPUMEHTA,
UCCJIEIOBAaHUs, IPOEKTA, CAMOCTOSATENBHO BEIOMPATh ()OPMAT BHICTYILJICHUS
c y4€TOM 3aja4 MPEe3eHTalUNU U OCOOCHHOCTEN ayTMTOPUH;

HNOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYyaJIbHOM
paboThI MPHU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATh LEJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATh OpraHU3aINI0
COBMECTHOW paloOThl, pacmnpeaensTb BHIbI padOT, J0roBapUBaThCA,
o0CyXIaTh MpoOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHNUS HECKOJIbKUX
JIIOJICH

y4acTBOBaThb B TIPyHNHoBbIX (¢opmax padboTel (0OCyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl U JPYTHE), BBITOIHATH CBOIO YacCTh padOThI
U KOOpJIMHHPOBATh CBOW JEHUCTBHS C JAPYTMMH WICHaMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH MHPOAYKT IO KPUTEPUSM,
c(OpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSATENFHO COCTAaBJISATh IUIaH, alTOPUTM pelIeHUs 3adadd (WIH ero
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(POPMALIUH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTara
pelIeHUs MaTEMaTUYECKOM 3a1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IPU PEIICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaAWJECHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH MOCTABJICHHOMN 1IN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHHUS WM HEIOCTWKECHHS LEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyuenmss B 7 KJjacce OOyYalOIIMICSA TIOJYYHUT CICAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalMIO, MPEICTABICHHYIO B TalJuIAaX, HAa JIUarpammax,
NpEeACTaBIATh JaHHbIE B BUJIE TaOJIMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC
(cTronb4vaThie) U KPYTOBBIE) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEAIbHbIE  YHUCIOBBIE  JIaHHBIE,
npeAcTaBlIeHHbIC B Ta0NMUIIaX, HA JUarpamMmax, rpadukax.

Hcnonp30BaTh i1 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKH:
cpenHee apuMETHUYECKOE, MeauaHa, HauOosblllee W HAaUMEHBIIEe 3HAYCHMUS,
pa3Max.

HNmers mnpencraBiaeHue O CIyd4aMHOM HW3MEHYMBOCTM Ha IIpUMEpax ILIEH,
bu3nuecKknX BETUYMH, aHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konny oOyuenunss B 8 kiacce OOy4alOmMICS TOJYYUT CIEIYIOIINE
peAMETHBIE PE3YJIbTAThI:

N3Bnekate u mpeoOpa3oBbiBaTh HHGPOPMAIIMIO, TPEICTABICHHYIO B BHUIE
Tabnwuil, Tuarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHUJE TAOIUI], AUArpamM,
rpaduKoB.

OnuchiBaTh JTaHHBIE C TIOMOIIBIO CTATUCTHUECKUX ITOKa3aTenel: CpeIHHuX
3HAUEHUN U MEp pacceuBaHus (pa3max, JTUCIIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

HaxonuTh 9acTOThl YMCIOBBIX 3HAYCHHWH W YACTOTHI COOBITHIA, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUN U HaOJI0ICHUI.

HaxonuTte BEpOATHOCTH CIy4alHBIX COOBITUN B OMNBITAaX, 3HAsk BEPOSTHOCTHU
AJIEeMEHTAPHBIX COOBITUHA, B TOM 4YHCI€ B ONbITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpapuyeckue MOZENHU: AEPEBO CIYyYalHOrO AKCIEPUMEHTA,
ayarpamMMbl Dijiepa, YMuciIoBas mpsiMas.

OnepupoBaTh MNOHSATUSIMH: MHOXECTBO, IOAMHOKECTBO,  BBINOJHATH
omepanuyd HaJ MHOXECTBaMHU: OOBEIWHEHUE, TIepeceueHne, JOIMOITHECHHE,
EePEUYUCIISITh AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMECTB.

Wcnonb3oBaTh Tpaduueckoe MpeACTaBICHHE MHOMXECTB U CBS3EH MEXIy
HUMH I OTMCAHMSI TPOLIECCOB U SIBJICHUM, B TOM YHMCIIE NIPU PEIICHUU 33/1a4 U3
JIPYruX y4eOHBIX NPEIMETOB U KYPCOB.

K kxoHiy oOyuenuss B 9 kijacce OOYyYaOIIMICS TOJYYUT CICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HHPOPMAIUIO, TMPEACTABICHHYIO B
pa3IUYHBIX HUCTOYHUKAX B BHUJAE TaOJull, Auarpamm, rpadukoB, NpPeICTaBISATh
JaHHBIEC B BUJI€ TaOIMII, TUAarpaMm, rpauKoB.



PemaTtp 3amaunm oOpraHu3OBaHHBIM NE€peOOPOM BApPHAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcnonp30BaTh oONUCATENbHBIE XapPaKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JQHHBIX, B TOM YKCJIE CPEHNE 3HAYECHUS U MEPBI PACCEUBAHUS.

Haxoautb 4acToThl 3HaYEHUM W YaCTOTHI COOBITHS, B TOM YHCJIE MOJB3YACH
pe3ynbTaTaMyu NPOBEAEHHBIX U3MEPEHUN U HAOII0ACHUIA.

Haxoautbs BEpOATHOCTH CIy4ailHbIX COOBITUM B M3YYEHHBIX OIBITAX, B TOM
Yuclieé B ONbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMHU, B CEPHSIX
UCITBITAHNUN IO TIEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

Nmers mnpencraBiieHME O CIy4alHOM BEJIMYMHE U O pPaCHpPEACICHUU
BEPOSITHOCTEN.

NmMerp mnpencraBiieHHE O 3aKOHE OONBIIMX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEN B
IpUPOJIE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bu6mmoreka LIOK
1 IT 2
PEACTARIICHHE JAHibX 7 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
2 OmnucarenabHas CTaTUCTUKA 8 1 hitps://m.cdsoo.rw/7f41 5fdc
but6mmoreka [IOK
i 1
3 Catysalinas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [IOK
4 B 4
BEJICHNC B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa Ciiy4aitHOro 4 1 bubnmoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bubmuorexa [IOK
i 2
6 O0001enne, cucTeMaTH3aIsI 3HAHUH 5 hitps://m.cdsoo.rw/7E415fde
OBILIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 34 2 5




8 KUIIACC

KoaunuecTBO 4acos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB H TEM nuppoBbIE
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bceero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 IT 7 4
OBTOpEHHE Kypea [ iiacca https:/m.edsoo.ru/7f417fb2
) OrmmcarenpHas cTaTucTHKa. PaccenBanue 4 bubmuorexa [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
3 M 4
HozeeTRa https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B i S 6 1
CPOATHOCTE CILYHAMHOTO COOBITHA https://m.edsoo.ru/7f417fb2
bubnuorexa LIOK
B 4
> BE/ICHHE B TCOPHIO rpado https://m.eds0o.ru/7f417fb2
. bu6nmoreka [IOK
6 Corysaiinbie coObITHA 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 00600 i 4 2
ODTHICHHE, CHCTEMATHSAIA SHARHH https://m.edso0o.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 1




9 KIIACC

KoianuecTBo 4acos DJIEeKTPOHHBIE
HaumenoBanue pa3aejioB 1 TeM nudposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcnbl
but6mmoreka [JOK
! HMosroperne kypea 8 kacca 4 hitps://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 4 1
DIeMEHTEL KOMOUHATOPHKH hitps://m.edsoo.ru/7f41a302
3 ['eomeTprueckas BepOITHOCTE 4 Bubmaorexa IIOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 " b 1
CHBITARHA BEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubnmorexa [JOK
> Crryuaifras semrmna 6 hitps:/m.edsoo.ru/7f41a302
bubnmoreka [IOK
6 O6obmerne, KoHTpOI, 10 ! hitps://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2







IHOYPOYHOE IIVTIAHUPOBAHUE

7 KIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne n/n Tema ypoka Konrpoabnusie | IIpakTuyeckue tpponble
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI pecypesI
1 [IpencraBieHre qJaHHBIX B TA0IHIIAX 1 bubnmorexa [OK
https://m.edsoo.ru/863ec1{8
) IIpakTHyecKue BBIYUCICHUS 110 | bubnnorexa [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3Brneuenne u uHTEpIIpETAIUS TAOJIMYHBIX | bubnmnoreka [JOK
JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktuueckas padora "Tabmumb" 1 1
I'paduueckoe npeacraBieHrne JaHHBIX B
5 BIE)I? prrom,lx,p cfon6m<03mxﬂ 1 Brbmorexa OK
(cTONBHATHIX) AMArpaMM https://m.edsoo.ru/863ed18e
6 UreHue ¥ NOCTPOCHUE NUATPAMM. | bubnnorexa [IOK
[Tpumeps! geMorpadudecKkux 1uarpamm https://m.edsoo.ru/863ed602
7 [Tpaktrueckas padora "Iuarpammsbr” 1 1 ngg;i?:;;grouf;&edne
g Yucnossie Habopsl. CpenHee | bubmuorexa [IOK
apudmeTnueckoe https://m.edsoo.ru/863ed846
9 UYucnoseie HaOopbl. CpeaHee | bubnmnoreka [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
10 Menaunana 4iciioBOro Habopa. 1 bubmuoteka LIOK
Y CcTOMYUBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 Menuana 4ucioBoro Habopa. 1




Y cTOMYUBOCTh MeHaHbI

12 [IpaxTrueckas pabora "CpenHue bubmmorexa [IOK
3HAYCHUS" https://m.edsoo.ru/863edcba
13 HaunGoubiiee 1 HauMEHbIIIEe 3HAYCHHS bubmuoreka [JOK
qrcIoBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubonbiiee u HauMeHblee 3HAYCHUS
4yucioBoro Habopa. Pazmax
15 Haubonpiiee 1 HanMeHbIIIee 3HAYCHUS
qrcIoBOoro Habopa. Pazmax
KontponbHas paboTa mo Temam
16 "[Ipencrasienune ga"Hubix. OnrcareibHas bubmorexa LOK
p | ) https://m.edsoo.ru/863ee390
CTaTUCTUKA
17 CnyuaiiHast ”3BMEHYUBOCTH (TIPUMEPHI) bubmmorexa [IOK
ya PHMEp https://m.edsoo.ru/863eedbc
18 YacroTa 3HaYEHU B MACCUBE JAHHBIX Brbmorexa LOK
A https://m.edsoo.ru/863ee69c
bubmuorexa [IOK
19 r
PYTITHpOBKa https://m.edsoo.ru/863ee9d0
20 ['ucrorpammebl
21 I'ucrorpammel bubamorexa [OK
https://m.edsoo.ru/863eeelc
2 [Ipaktuyeckas padora "Cnyvaiinas bubnnorexa [IOK
M3MEHYUBOCTB" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmmna, pedpo. [IpencraBnenue bubnmnoreka [JOK
3a/1a4M ¢ MOMOoUIbI0 Tpada https://m.edsoo.ru/863eef52
Crenens (BaJIeHTHOCTh) BepLIMHBL. Yucio
" bubmuorexa [IOK
24 p€6ep u cymmapHas CTeNeHb BEPIIUH.

Llenp 1 muka

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




)5 Lens u muxi. ITyTs B rpade. 1 bubnnorexa [IOK
[IpencraBnenue o cBs3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBieHre 00 OPUEHTHPOBAHHBIX | bubnnoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
N . bubmuorexa [IOK
27 CiydaiiHbIi OIIBIT M CIy4aiiHOE cOOBITHE 1 https://m.edsoo.ru/863ef4d4
BepositHOCTh 1 yacToTa coObITUA. Posib
)3 MaJIOBEPOSATHBIX U MPAKTUYECKU | bu6bnuorexa [IOK
JOCTOBEPHBIX COOBITHI B IPUPOE U B https://m.edsoo.ru/863ef646
ob1ecTse
29 Mouera u I/Irlu)aanaﬂ KOCTb B TEOPHH |
BEPOSITHOCTEH
30 [Ipaktuyeckas padora "Yactora 1 bu6nuorexa [IOK
BbINIaJIeHUs opJia” https://m.edsoo.ru/863ef8a8
KonrtponbHas pabota no temam
31 "Cny4aifHast ”3MEHUMBOCTD. [ padsbr. 1 bubnroreia LIOK
N https://m.edsoo.ru/863f0186
BepositHOCTB citydaiiHoro coositus"
1 IToBTropenue, o6o0menue. [Ipeacrasnenue | bubnnorexa [IOK
JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, 0600menne. OnucarenpHas | bu6nuorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 IToBTOopenue, o6o0eHne. BeposTHoCTh | bubnnorexa [IOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoxa Kontpoabubie | IlpakTHueckue wHppoBbie
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecype

| [IpencraBnenune nanHbix. OnucaTenbHas | bubnmoreka [IOK
CTATUCTHUKA https://m.edsoo.ru/863f029¢

) Cnyuaiinast u3MeHuYuBOCTh. CpegHue | bu6nuoreka [IOK
YHICIIOBOTO Habopa https://m.edsoo.ru/863f03fc

3 Cnyyaitnble coObiTus. BeposatHocTu u | bubnmoreka [JOK
YacTOTHI https://m.edsoo.ru/863f0578

4 Knaccuueckue moaenu teopun | bu6nuoreka [IOK
BEPOSATHOCTEMN: MOHETA U UTPAJIbHASL KOCTh https://m.edsoo.ru/863f076¢

bubnnoreka [IOK
: Omrroneris : https://rn.edso:)_.[ru/863f0a50

bubnmoreka [JOK
6 Jlucnepens ncnosoro Hadopa ! https://m.edSO(I;.[ru/863an50

7 CrangapTHOE OTKJIOHEHUE YUCIIOBOIO | bubnuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe

8 Juarpammbl paccerBaHUs 1 bubmorexa OK
https://m.edsoo.ru/863f0eab

bubnmoreka [IOK
? MHOKECTBO, MOAMHOKECTEO ! https://rn.edsoi_.[ru/863f1 180

10 Omneparuu HaJ MHOXKECTBAMM: | bubmuorexa [IOK
o0beIMHEeHHE, TIepECeUCHHE, TOTIOJTHCHHE https://m.edsoo.ru/863f143¢

1 CaoiicTBa orepaiuii HaJl MHOKECTBaMHU: | bu6nuoreka [IOK

NEpeMECTUTCIIBHOC, COUYCTATCIIBHOC,

https://m.edsoo.ru/863f1784




pacupeacInuTCIIbHOC, BKIIFOUYCHU A

12 I'paduueckoe npeacraBaeHEe MHOXKECTB bubamorexa [OK
P Pea https://m.edsoo.ru/863f198c
13 KonTponbHas pabora no temam
"Crartuctuka. MHoxecTBa"
14 DOnemeHTapHble coObITHs. CrydyaiiHble bubnmoreka [IOK
COOBITHS https://m.edsoo.ru/863f1dec
15 biaronpusTcTBYIOIIKE 3JIEMEHTAPHBIE bu6nuoreka [IOK
coObITHs. BeposiTHOCTH cOOBITHI https://m.edsoo.ru/863f1dec
16 bnaronpusrcTByomue 371eMeHTapHbIe bubnmoreka [JOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edsoo0.ru/863f1{72
OnBITH C pABHOBO3MOXKHBIMU
17 3JEMEHTapPHBIMHU COOBITHAMHU. CIydaliHBIN bubmorexa OK
P -y https://m.edsoo.ru/863f21ca
BBIOOD
OMnBITH C PAaBHOBO3MOXKHBIMU
18 3JEMEHTapPHBIMHU COOBITHSAMHU. CydaliHBIH brGmorexa [IOK
p - https://m.edsoo.ru/863f21ca
BBIOOD
[Tpaktuyeckas padota "OnbITHI €
19 ABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU bubmorexa OK
P P https://m.edsoo.ru/863£235a
coOBITHAMMU "
Bbu6nuorexa [IOK
20
Hepeso https://m.edsoo.ru/863f2ade
CBolicTBa aepeBa: CAUHCTBEHHOCTD ITYTH,
21 c eCTBOBaIfI/Ie BHUCSYCH BEPIIHUHBI c}l;:m; bubmorexa OK
ym p > https://m.edsoo.ru/863f2bac
MEX/1y YMCJIOM BEPILUH U YUCIOM pEDep
bu6nuorexa [IOK
22 IT
PaBIIIO YMHOMCHHA https://m.edsoo.ru/863f2cd8
23 [IpaBuno ymMHOXKEHUS bu6nuorexa LIOK




https://m.edsoo.ru/863{2e36

bu6mmoreka [IOK
24 IT 1
POTHBOINONOKIOE COBBITHE https://m.edsoo.ru/8632f8a
)5 Huarpamma Diinepa. O0beguHeHNE U | bu6nuoreka [IOK
nepeceueHue coobITUi https://m.edsoo.ru/863f3214
26 HecoBmectnbie coObiTusi. Dopmyna | bubnmoreka [IOK
CJIO’KEHUSI BEPOSITHOCTEH https://m.edsoo0.ru/863f3372
7 HecoBmecthbie coObiTusi. @opMyna | bu6nuoreka [IOK
CJI0’KEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3764
[IpaBua0 yMHOKEHUS BEPOSITHOCTEM.
28 YcnoBHas BepossTHOCTh. He3aBucumbie 1 Bubnmorexa LIOK
p ) https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuno yMHOKEHUSI BEPOSITHOCTEM.
29 VYcnoBHas BeposiTHOCTh. He3aBucumbie 1 buommorera LOK
P ' https://m.edsoo.n/863£3b06
coOBITHS
30 [IpencraBnenue CiryqaifHOr0 SKCIIEPUMEHTA | bu6nunoreka [IOK
B BUJE JiIepeBa https://m.edsoo.ru/863f3cbe
31 IIpencraBnenue Ciry4aifHOro SKCIEpUMEHTa | bub6mmorexa [IOK
B BUJIE JIEpEBA https://m.edsoo.ru/863f320
3 [ToBTOpenue, o600menue. [Ipencrasnenue | bu6nuoreka [IOK
JNa"HbIX. OnucaTeabHas CTATUCTUKA https://m.edsoo.ru/863f4128
bu6nuoreka [IOK
I1 I 1
33 oBTOpeHne, 0000weHne. Tpaget https://m.eds00.ru/863f4312
KontponbHas paboTa mo Temam
34 "Cnyuaiinble coObITHS. BeposTHOCTB. 1
I'padsr"
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




9 KIIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne n/n Tema ypoxa Kontpoabusie | IlpakTnyeckue tiposLIe
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypei
1 [IpencraBnenue JaHHBIX 1 bubmmorexa LOK
https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubamorera LOK
https://m.edsoo.ru/863f47eca
3 Onepanuu Haa COOBITUIMU 1
HeszaBucumocTs coObITUI 1
5 Kom0OuHaTopHOe npaBuiio yMHOXKEHHS 1 bubamorera LOK
https://m.edsoo.ru/863f4el6
6 IlepecranoBku. ®axtopuan. Coueranus u | bubnuoreka [IOK
YUCJIO COUYECTAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 Tpeyromsruk Hackans ! https://m.edsoo.ru/863f5014
[Tpaktuueckas padora "Breruucienue
g BEPOSITHOCTEM C UCIOIB30BAHUEM | | bubnuoreka [IOK
KOMOWHATOPHBIX QYHKITUN FIIEKTPOHHBIX https://m.edso0.ru/863f5208
Tadu"”
I'eomeTprueckast BEpOATHOCTb.
9 CrydaiiHblii BBIOOp TOUKU U3 (GUTYPHI HA | bu6nmorexa [IOK
INIOCKOCTH, U3 OTPE3Ka, U3 TyTH https://m.edsoo.ru/86315884
OKPYXHOCTH
10 I'eomeTprueckast BEpOATHOCTb. 1 bu6nuorexa [IOK
Crny4aiiHblii BBIOOp TOUKH U3 (QUTYPHI HA https://m.edsoo.ru/863f5a50




TUIOCKOCTH, U3 OTpe3Ka, U3 AyTU
OKPYXHOCTHU

I'eomeTprueckast BEpOSITHOCTbD.
Crny4aiiHplif BBIOOp TOUKH U3 (QUTYPHI HA

but6mmoreka [IOK

1 IUIOCKOCTH, U3 OTPE3Ka, U3 AyTH https://m.edsoo.ru/863f5bfe
OKPY’KHOCTH
I'eomeTprueckast BEpOATHOCTb.

12 CryyaiitHplii BEIOOp TOUKH 13 (PUTYpHI HA bu6nuoreka [IOK
IUIOCKOCTH, U3 OTPE3Ka, U3 1yru https://m.edsoo.ru/863f5e10
OKPYXHOCTH

13 Hcnbrtanue. Yenex u Heynada. Cepust bubnmnoreka [IOK
WCIIBITAaHUH J10 IIEPBOTO ycIexa https://m.eds00.ru/863{6162

14 Ucnbrtanue. Yenex u Heynaua. Cepust bu6nuoreka [IOK
WCIIBITAHUH 0 IIEPBOro ycuexa https://m.edso0o.ru/863f6356

s UcnbiTanue. Ycnex u neynaya. Cepust
WCIIBITAHUH J0 MEPBOro ycnexa

16 Hcnerranus beprymu. BepostHocT bubnuoreka [IOK
coObITHIA B cepuH UctibiTanuii bepHysm https://m.edsoo.ru/863f64d2

17 Wcnbrtanus beprynnu. BepostHocTn bubnmoreka [IOK
coObITHI B cepuH UctibiTanuii bepuysim https://m.edso0.ru/863f6680

18 [Tpaktuueckas padora "VicbiTanus bu6nmoreka [IOK
bepuymnn" https://m.edsoo.ru/863f67de

19 CrnydaiiHast BeJIMYMHA U paclpeeliCHHe bubnmoreka [JOK
BEPOATHOCTEM https://m.edsoo.ru/863f6b44

20 MarteMaTtuueckoe 0XKHIaHUE U TUCTIEPCUS bu6nuoreka [IOK
CIIy4allHON BEJIMYHHBI https://m.edsoo.ru/863f6da6

)1 [Tpumepsl MaTEMaTUYECKOTO OXUAAHUS bubnmnoreka [IOK

KaK TCOPETUYCCKOro CpECAHCTO 3HAYCHUSA

https://m.edso0.ru/863f6186




BCINYHHBI

22 ITonsarue o 3aKkoHe OOJNBIINX YHUCEN bubnmorexa [JOK
https://m.edsoo.ru/863f72c4
3 N3mepenne BEpOATHOCTEN € TOMOILBIO bu6mmoreka [IOK
4acTOT https://m.edsoo.ru/863f7652
but6mmoreka [IOK
24 IIprMeHeHnEe 3aKOHA OOJIBIINX YHCET
P https://m.eds00.ru/863£7116
)5 O0o0061eHne, cucTeMaTH3alks 3HaAaHUH. bubmuorexa [IOK
IIpencraBnenue qaHHBIX https://m.edso00.1ru/863f783¢
26 O00011eHHEe, CUCTEMATH3AIlI 3HAHNM.
OnucarenabHas CTaTUCTHKA
O000mmenne, cucTeMaTu3amns 3HAaHAH.
27 IIpencraBnenune naHHbIX. OnucarenbHas bubmmorexa HOK
pea A ) https://m.edsoo.ru/863f893a
CTaTUCTHKA
)% O00011eHKEe, CUCTEMATH3AIN 3SHAHNM. bubmuorexa [JOK
BeposTHOCTB cirydyalfHOTO COOBITUS https://m.edsoo.ru/863f7ade
O000menne, cucreMaTu3amus 3HAaHAH.
29 BeposTHOCTE CIIy4aiiHOT'O COOBLITHS bubmmorexa HOK
p yi ' https://m.edsoo.ru/863f7c9¢c
DeMeHThl KOMOMHATOPUKH
30 O0o01meHne, cucTeMaTH3aIMs 3HAHUH. bubmuorexa [IOK
OneMeHThl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
O00011eHHEe, CUCTEMATH3AIIAI 3HAHNM.
31 OneMeHTh KOMOUHATOPUKH. ClydaiHbIE bubmorexa HOK
pHIH- LIy https://m.eds0o.ru/8638408
BEJIMYMHBI U pacIpeiesICHUs
1 O06o001eHrne, CUCTEeMaTH3alus 3HAHUI. bubmuorexa [IOK
Ciy4daifHble BETUYMHBI U pacIpeiesieHUs https://m.edsoo.ru/863f861a
buo OK
33 Hrorosasi koHTpOIBbHAs paboTa nosmotexa I

https://m.edso00.1ru/863f8b56




34 O00011eH1Ee, CUCTEMATH3AIMA 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI OCBOEHUS OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00IIEr0 00pa3oBaHusl
pe3yJibTara
5 BeposTHOCTB M cTaTHCTHKA
Yutath nH(OpMaIKIO, TPEACTABICHHYIO B TAOJINIIAaX, HA JHArpaMMax,
5.1 MPEACTABIATh, JIaHHBIE B BHJAE TaONHWI, CTPOUTH JHarpaMMBbI
(cTonOuKOBBIE (CTOIOYATHIE) I KPYTOBBIC) TI0O MAaCCUBAM 3HAUYCHHMA
55 OnucelBaTh W HMHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JIaHHEIC,
mpeJicTaBICHHBIC B TAOIHUIIAX, HA TUarpaMmmax, rpadukax
Hcnons30BaTh IS OIIMCAHMS MaHHBIX CTAaTUCTHYECKHUE
5.3 XapaKTepUCTHKH: CpeiHee apupMeTHIecKoe, MeinaHa, Hauboblee u
HaUMEHbIIIee 3HAYCHUS, pa3Max
HmeTs peacTaBieHne o CiydaiiHOM U3MEHYMBOCTH Ha MpUMeEpax IieH,
5.4 (UBUYECKUX  BEJIMYHMH, AHTPOTIOMETPUYECKHX  JAHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMIMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOI
NpoBepPsSieMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 001IIero 00pa3oBaHusI
pe3yJibTara
5 BeposTHOCTB U cTaTHUCTHKA
N3Bnekate W mpeoOpa3oBbIBaTh HHQPOPMAIIHIO, TMPEACTABICHHYIO B
5.1 BUJIC TaONMI], nuarpamm, rpaduKoB, MPEICTABIATH JAaHHBIC B BHUIC
Ta0JIuUI, TUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C IIOMOIIBI0 CTATHCTHYECKHX ITOKa3aTeJe:
5.2 CpPEeIHUX 3HAUE€HUH M Mep paccenBaHus (pa3max, JUCHEpCUs U
CTaHJaPTHOE OTKJIOHEHUE)
53 HaxomuTs 4acTOTHI YUCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHIH, B TOM




YHCJIE 10 pe3yJibTaTaM U3MEpPEHUN U HAOIIOCHUH

HaxomuTh BEpOATHOCTH CIy4YalHBIX COOBITHI B ONBITAX, 3HAs

54 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITUAMU
55 Hcnonb3oBaTh  Tpauueckue  MOZEIH:  JIEPeBO  ClIydyailHOTO
. HKCHEPUMEHTA, TuarpaMMbl Difsiepa, YucioBas mpsiMas
OnepupoBarh MOHATUSMHU: MHOXECTBO, IOJMHOKECTBO; BBINOJIHAThH
s6 olepallMd  HaJX  MHOXECTBaMH:  OOBEJAMHEHHE, IepeceucHHe,
' JIOTIOJIHEHHE; IEPEUUCTIATh HIEMEHThI MHOKECTB, IPUMEHATh CBOMCTBA
MHOXECTB
Hcmonb3oBaTh Tpaduyeckoe TpeICTaBICHHE MHOXECTB W CBs3eH
5.7 MEXy HUMH JUI OTIMCAHUS MPOLECCOB U SBICHUH, B TOM YHCIIE TIPU
peIIeHNH 33124 U3 APYTUX YIeOHBIX MTPEIMETOB U KYPCOB
9 KITIACC
Kon .
IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUA
pe3yJbTaTa
5 BeposTHOCTh U cTaTUCTHKA
M3Bnekatb W mpeoOpa3oBhIBaTh HH(POPMALMIO, TPEACTABICHHYIO B
5.1 pa3NUYHBIX HCTOYHHMKAX B BHJE TaONWL, JIuarpamMM, TIpagHKoB,
IPEJCTABIATh JaHHbIE B BUJE TAaOJIUIl, AUarpaMm, rpaukoB
55 Pemrate 3asaun opraHW30BaHHBIM MEPeOOPOM BapUAHTOB, a TaKXKe C
. UCTIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOIOB
Hcnonb30BaTh  ONMCaTeNbHbIE XapaKTEPUCTHKH Ui  MacCHBOB
53 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCJE CpPEJHHE 3HAYeHHUS U MEpHI
paccenBaHUs
4 HaxonuTh 4acTOThl 3HAYEHHH W YACTOTHI COOBITHS, B TOM YHUCIIE
' HOJIB3YACh PE3y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUH
HaxonuTh BEpOSATHOCTH CIy4alHbBIX COOBITUI B M3YyYEHHBIX ONbBITAX, B
5.5 TOM UHCJIE€ B OINbITaX C PAaBHOBO3MOXHBIMH 3JEMEHTAPHBIMU

COOBITUSIMH, B CEpPHUSX MCIBITAHUHA J0 TMEPBOTO yclexa, B CEpHsX




ucnbITaHU bepHyiun

HNmeTth npeaAcTaBJICHUC O CJ'Iy‘-IB.fIHOfI BCJIMYHUHC U O paCHpCACICHUN

5.6

BEPOSTHOCTEH

Nmets mpeacTaBieHne O 3aKOHE OOJBIIUX YUCET KaK O MPOSBICHUHU
5.7 3aKOHOMEPHOCTH B CIIy4allHOM HW3MEHUYMBOCTM M O POJHA 3aKOHa

OOJIBIINX YKCEeIl B IPUPOJIE U 00IIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBieHue NaHHBIX B BHUJE TaOJIUI, AUarpaMM, rpadukoB. 3amnojHEeHHe
TaONMI], YTEHWE M TOCTPOCHHE UarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 KpyroBbix). UrTeHwe TpaduKOB pEaTbHBIX MpoIeccoB. V3BnedeHue
nH(popMallMd M3 AUarpaMM M TaOJMIl, KCIIOJIb30BAaHWE M HMHTEpIpeTanus
JTAHHBIX
OnwucartenbHas CTAaTHCTHKA: CpegHee apuMETHYecKoe, MeIHaHa, pa3Max,
5.2 HauOoJIblllee 1 HaMMEHbIIIee 3HaUeHus] Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailiHOM U3MEHYMBOCTH
Cay4aliHplif KCIIEPUMEHT (OMBIT) M CilydaifHoe coObITHE. BeposiTHOCTE U
5.3 gacToTa. Poib MaloBEpOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B
npupojie u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEM
I'pad, Bepmmna, pedbpo. Crenennp BepumuHbl. Yuciao pébep u cymmapHas
54 ctenieHb BepiuH. [IpencraBnenue o cBsa3HocT rpada. Lenu u nukisl. [lytu
' B rpadax. OOxom rpada (oWimepoB 1yTth). IlpencraBinenme 00
OpHEHTHUPOBaHHOM rpade. Pemenue 3agau ¢ momopto rpagos
8 KVIACC
Kon IIpoBepsieMblii 371€eMEeHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue JaHHBIX B BUJE TaOJIUL, JHArpaMM, rpadukoB
55 MHOXeCTBO, DJIEMEHT MHOXECTBAa, MOAMHOXecTBO. Omnepanuu Haj
' MHO>KECTBaMU: 00bEAMHEHUE, TIepeceYeHre, JOMOTHEHUE
53 CaolicTBa onepanuii HaJl MHO)KECTBAMU: MIEPEMECTUTEIHLHOE, COYETATEIBHOE,
' pacrpeaeuTeIbHOE, BKIOUEHUS
54 Ucnonp3oBanue rpaduyeckoro MNpeiCTaBICHUS MHOXKECTB Il ONUCAHUS

PCAJIbHBIX IMTPOLICCCOB U ﬁBJ’ICHI/IfI, IIpU pCUICHUU 3aaa4.




W3mepenune pacceuBaHusi JaHHbIX. Jlucnepcus U CTaHAAPTHOE OTKIOHEHHE

> YHCIIOBBIX HA0OpOB. JlmarpaMmma paccenBaHUs
DOneMeHTapHble COOBITHS CiydalHOTO ombita. Ciy4aifHbIe COOBITHS.
. BepositHocTi  coObITHiA. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
. coObrtusimu.  CrtydaifHblii  BbIOOp. CBSI3b  MEXIy MalOBEPOSTHBIMU H
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSMU B TIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IIYTH, CYLIECTBOBAaHUE
5.7 BUCSYEH BEPIIUHBI, CBA3b MEX]y YUCIIOM BEpIIUH U yrcioMm pédep. [IpaBuio
yMHOkKeHUs. Pemienue 3a1a4u ¢ moMolpto rpados
[IpotuBomonoxkueie coObITHs. Juarpamma Oiinepa. OObenuHeHue u
5.8 nepecedeHre coObiTui. HecoBmecTHbie coObITHA. Dopmyna ClioKeHUS
BEPOATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
IIpencraBnenue okcnepuMeHTa B BUAE JepeBa. PemeHne 3amad Ha
5.10 HaXO0KJIEHUE BEPOSITHOCTEHN C MOMOUIBIO JEPEBa CIYYaHOTO 3KCIIEPUMEHTA,
auarpamm Jinepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TaOJIUI], AMarpaMm, TpaduKoB, HHTEPIpETAIIs
5.1 JNaHHBIX. UTeHWe M TMOCTpOeHHE TalOJUIl, Juarpamm, TpauKoB MO peasbHBIM
JTAHHBIM
5.2 [TepecTanoBku u pakropuan
5.3 CoueTaHus ¥ YUCJIO COUETAHUM
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ uCoab30BaHUEM KOMOMHATOPUKH
ss I'eomerpuueckas BeposTHOCTh. CiydaliHbIf BBIOOpP TOYKM H3 (UTYPHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYI'M OKPYKHOCTH
5.6 HcnbiTanue. Ycnex u Heynada. Cepust HCTIBITAHM 10 IEPBOro ycrnexa
57 Cepust ucnbeitanuii beprymm. BeposTHOCTH cOOBITHIA B CEpUM HMCTBITAHUN
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeielieHue BEPOSTHOCTEN




MaremaTtnueckoe oxkugaHue u - gucnepcus. Ilpumepsl MareMaTH4ecKOro

> 0’KHMJIaHMsI KaK TEOPETUYECKOTO CPETHETO 3HAYECHUS BEJINYUHBI

510 MareMaTnuueckoe OXHJIAHME M JUCIEPCHUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUHU UCIIBITAHUN bepHyIn»

511 [onsitTue o 3akoHe OONBIIMX yucen. M3MepeHHe BEpOSITHOCTEH € MOMOIIBIO

4yacToT. Pob 1 3HaUeHUE 3aKOHA OOJIBIINX YUCET B npupoac u O6H_ICCTBC




MPOBEPSIEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHHSI K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001IIEr0
o0pa3oBanusi Ha ocHOBe PI'OC

YMGHI/IC OnepI/IpOBaTI) HOHATHUAMHU: MHOXCECTBO, ITIOAMHOXKECTBO, onepam/m
HaJl MHOXXECTBAMH; YMEHHE ONIEPHPOBATH MOHATUSMU: Tpad, CBI3HBIN Tpad,
JI€pEBO, LUKJI, IPUMEHATh UX MPH PEIICHUU 33]a4; YMEHHE HCIIOIb30BaTh
rpaduyeckoe MPEeACTaBICHUE MHOXKECTB I OIHUCAHUS PEAIbHBIX
MIPOIIECCOB U SBJICHUH, PU PEIICHUH 33124 U3 IPYTrUX yIYCOHBIX IPEIMETOB

YMeHne omnepupoBaTh TMOHATUSIMHU: ONpPEJACIICHHe, aKCUoMa, Teopema,
JI0Ka3aTelIbCTBO; ~ YMEHHE  paclo3HaBaTb  UCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, TMPUBOJAUTH TPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3BIBAHUIA

YMeHue onepupoBaTh MNOHATUAMHU: HATypajJbHOE 4YHCIO, MPOCTOE U
COCTaBHOE YUCJIIO, JEJIMMOCTh HATYPAJIbHBIX YUCEI, MPU3HAKU JEIUMOCTH,
[EJI0e YUCIIO, MOYJb Yncia, OOBIKHOBEHHAsI APOOb M JEeCATHYHAS POOH,
CTaHJAPTHBIA BHJ YKCJA, PALIMOHAJIBHOE YHCIIO, UPPALHUOHAIBHOE YHUCIIO,
apudMeTUYECKH KBaJApPATHBIH KOPEHb, YMEHHE BBITIONHITH IEHUCTBHS C
YUCJIaMH, CPABHUBATh W YINOPSAIOYMBATH YHCIA, MPEACTABIATH YUCIA Ha
KOODAMHATHOW NPSAMOM, OKPYIVISITH YHWCIIA; YMEHHUE AENaTh NPUKUIKY H
OILICHKY pe3yJbTaTa BEIYMCICHUN

YMeHHe omnepupoBaTh IOHATHSAMH: CTETEHb C IIEJBIM  IIOKa3aTeseM,
apu@mMeTHyecKUil KBaJIpaTHbI KOpPEHb, MHOI'OWIEH, anredpandeckas 1poob,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTemeHu OoJblie
€IMHUIIBI; YMEHHME BBINOJHATH pacuéThl MO (GopMmynaM, NMpeodpa3oBaHU
IETBIX, JIPOOHO-PAIlOHATIBHBIX BBIPAKEHHH M BBIPAKCHHH C KOPHSIMH,
pasyio’KeHNe MHOTOWICHA HAa MHOKHTENH, B TOM YHCJIE C MCIIOIb30BaHHEM
(hopMysT pa3HOCTH KBAIPaTOB M KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHMCIOBOE PABEHCTBO, YpPaBHEHHE C
OJIHOM NIEPEMEHHOH, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHME pellaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUS, JPOOHO-
palMoHaIbHBIE YPABHEHHS C OJTHOM NEPEMEHHOM, CUCTEMBI JIBYX JTMHEUHBIX
ypaBHEHMH, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBapaTHbIC U APOOHO-
paluoHaJIbHbIE HEPABEHCTBA C OAHOM IIEPEMEHHOH, B TOM 4MCIE IpU
pelIeHny 3aJad U3 JApPYruxX NpEeIMETOB M NPAKTUYECKHUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAWUHATHYIO MPSMYI0 M KOOPAWUHATHYIO IJIOCKOCTh IS
M300pa’keHUs pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTh NOHATHUAMH: (QYHKIMA, rpaduk (yHKOIUH, HYITH
(yHKIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHus,




yObIBaHUSsI, HaWOOJbIIEE W HAWMEHbIEE 3HAYCHUS (QYHKIUH; yMEHHE
ONEpPHUPOBATH TOHATHAMHU: TpsMasl TMPONOPIHMOHAIBHOCTh, JIMHEHHAS
¢byHkImMsa, KBagpatuyHas (QyHKIUSA, oOpaTHash MPONOPIMOHATIBHOCTS,
napaboJja, runep0oia; yMeHHe CTPOUTh Tpaduku (PyHKIMH, UCIIONH30BAThH
rpaduku Uis OIpeNeseHUs] CBOWCTB IPOILIECCOB U 3aBUCUMOCTEH, AJis
pelieHus 3a7ad W3 JIPYTUX YYeOHBIX MPEIMETOB W PEaTbHOW JKU3HU;
YMEHUE BbIpaXaTb (POpMyIaMH 3aBUCUMOCTH MEX1y BeTHUYUHAMHU

YMeHue onepupoBaTh MOHATHIMU: MOCIEI0BATEIBHOCTD, apu(MeTHUECKas
U TreoMeTpuyecKas IpOrpecCHH; YMEHHE HCIOJIb30BaTh CBOWCTBA
HIOCJIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WiICHA MPHU PEIICHUH
3a1a4, B TOM YHUCIE 3aad M3 APYrHUX Y4eOHBIX NMPEJAMETOB U peabHON
KU3HU

YMeHue pemiath 3a/1a4u pa3HbIX TUIOB (B TOM YKCJIEe Ha MPOLEHTHI, JOIU U
YacTH, JBWKEHUE, paboTy, LIEHy TOBAPOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJayd M3 00JacTh YNpaABICHUS JIUYHBIMH U CEMEHHBIMU
(uHaHCaMH); YMEHHUE COCTABJIATh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBMIO 3aJayd, MCCIEIAOBATH IIOJYyYEHHOE pEIICHUE U
OLICHUBATH MPABIONOI0OHOCTh MOTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATHSAMU: (UTYpa, TOUKA, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYTrOJIbHUK, PAaBHOOCAPECHHBIN U
PaBHOCTOPOHHUH TPEYTONBHUKH, IPSIMOYTOIBHBINA TPEYrOJIbHUK, MEIHaHA,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJILHUK,
napajiiesiorpaMmm, poM0, IPSMOYTOJILHUK, KBaJIpaT, TPAICIIHS;, OKPYKHOCTB,
KpYT, KacaTeIbHAs; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMU; YMECHHUE
pemarh 3aJadd, B TOM YHCIE W3 TMOBCEIHEBHOW >KM3HM, HAa HaXOXKICHHE
T€OMETPUYECKHX BEIMYMH C MPUMEHEHHUEM H3YUYEHHBIX CBOKMCTB Quryp u
(hakToB
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YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (Uryp, paBeHCTBO
TPEYTrOJIbHUKOB; MMapaJUIENbHOCTh U NEPHEHAMKYISPHOCTh NMPSAMBIX, YrOJ
MEXy MPSIMBIMH, NIEPIIEHAUKYIISP, HAKJIOHHAS, POEKIMA, Togo0ue Guryp,
NOJOOHBIE TPEYrOoJbHUKH, CUMMETPHS OTHOCUTENIBHO TOYKM M HPAMOIi;
YMEHHME pAcCIO3HaBaTh pPABEHCTBO, CHUMMETpUIO U mojgolue Quryp,
napajuleIbHOCTh U NEPIIEHIUKYISIPHOCTh IPSIMBIX B OKPYXKAIOIIEM MUpe
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YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHHUE, Yroyl (BelHurHA
yria, CHHYC M KOCHHYC yIJia TPEYroJbHHKA), TUIOIIA/lb; YMEHUE OIEHUBATh
pa3Mepsl IPEAMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSTh
(pOpMYJ'II)I HCpI/IMCTpa U I1omaaaun MHOFOerJ’ILHI/IKOB, JJINHBI OKPY)I(HOCTI/I nu
IUIOIMIAIA Kpyra, oObeMa MPSIMOYTOJILHOTO MapaielieuIeIa; YMCHHE
NPUMEHSTh MIPU3HAKU PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOILICHUS
JUJIS1 BBIYMCIICHUS JUTHH, PACCTOSIHUM, TIOIIaAeH
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YMmenue  uzoOpaxarb  miIockue  (GUIypsl U UX  KOMOMHaLuW,
OPOCTPAHCTBEHHBbIE (UTYpHl OT PYKH, C TIOMOIIBI0 YEPTENKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAaHHIO
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YMeHue onepupoBaTh MOHATHSAMM: HPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT;
KOOpJIMHATBl TOUYKH, BEKTOP, CyMMa BEKTOpPOB, IPOU3BEJACHHE BEKTOpa Ha
YHCIO, CKaJIIPHOE IPOU3BEJIEHHE BEKTOPOB; YMEHHME HCIOJIb30BAThH
BEKTOPbl U KOOPJMHATHI JJI MPEACTABICHUS JaHHBIX M PELICHUs 3a]ad, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU
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YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYTOBBIE AHArpaMMBbL,
TabJIMLBI, CpeiHee apudmeTruyeckoe, Merana, HauboJIbIlllee 1 HauMEHbIlIEe
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  M3BJIEKaTh,
UHTEPIPETHPOBATH M NMPEOOPa30BhIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIAX ¥ Ha JUarpaMMax, OTPa)Kalollyl0 CBOMCTBAa U XapaKTEPUCTHKHU
peanpHBIX MPOLIECCOB U SIBJICHUM; YMEHHE pPaclo3HaBAThb W3MEHYMUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue ornepupoBaTh TOHATHUSAMHU: CIy4alHBIA ONBIT  (CIy4aiHBIN
JKCIIEPUMEHT),  DIIEMEHTapHOE  COObITHE  (DJIEMEHTapHBIA  HCXOJM)
CIIy4alHOTO OTNBITA, CIydalHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXOJIUTh  BEPOATHOCTH  CIYYalHBIX  COOBITHM B  OMBITaX  C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, YMEHHUE pellaTh 3aaqd
METOJIOM OpPraHW30BAaHHOI'O Tiepedopa M C HCIOJB30BAHHEM TIpaBHIIA
YMHOXEHUS; YMEHHUE OIEHUBATh BEPOSTHOCTU peaJbHBIX COOBITHH U
SBJICHUM, TTIOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpYKAIOIIEeM MHUPE W B >KH3HH, 3HAKOMCTBO C IIOHSATHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX YHCEI U €ro
POIIBIO B MACCOBBIX SIBICHHUSAX
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YMeHne BoIOMpaTh MOAXOANIUN W3YyUEHHBIM METOM JJIs PelIeHUs 3aadH,
MPUBOJNTH TMPUMEPhl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpUpOAEC H
JKU3HH, pPACTO3HABaTh TPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OMKCHIBATh OTJEIbHBIE BBIAAIOIINECS PE3YNIbTAThl, MOJYUYEHHBIE B XOJ€
pa3BUTHA MaTEMAaTHKU KaK HayKH, MPUBOJIUTH MPUMEPHl MaTeMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTCUECTBEHHOW ¥ BCEMUPHOU UCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 HatypanbHhble u enbie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCE
12 OOBbIKHOBEHHBIE U JAECSITHYHBIE IPOOH, MPOLEHThI, OECKOHEUHBIE MEPUOIUUYECKUE
ZIpobu
1.3 ParonanpHble uncina. ApupmMeTrudecKre ornepamnnuy ¢ paloHaIbHBIMU YUCIIaMHU
1.4 HeiictBuTensHbie yncia. ApudMeTndecKue onepaiuy ¢ AeMCTBUTEIbHBIMU YHCTIaMU
L5 HpI/I6J'II/I)KéHVHBIe BBIUMCJICHUS], TPaBUJIa OKPYTJICHUS, IPUKHJIKA U OIIEHKA pe3ylbTaTa
BBIYHCIICHU
2 Anrebpanyeckue BbIPAKCHHS
2.1 BbykBeHHbIe BbIpakeHUs (BbIPAXKEHHSI C IEPEMEHHBIMH )
29 Crenens ¢ nenbiM nokasareneMm. CreneHs ¢ palnoHalbHBIM NoKa3zareneM. CBolcTBa
’ CTETNEeHH
2.3 MHorousieHsl
24 Anre6panueckas Apoob
)5 Apudmernyeckuil KOpeHb HaTypalibHON cTeneHH. JlelcTBus ¢ apupMeTHYeCKUMHU
’ KOPHSIMU HAaTypaJIbHOM CTEIIEHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 Lensie u qpoOHO-panoHanbHbIe ypaBHEHUS. CUCTEMBI 1 COBOKYITHOCTH YPaBHCHHMA
19 enble u npoOHO-paloOHalbHblE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPaBEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucaoBbIe IOCIEN0BATEILHOCTHU
4.1 IMocneqoBaTeILHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATENLHOCTEMH
4.2 ApudmeTtrueckasi u reoMeTprueckas nporpeccun. @opmyia CI0XKHBIX MPOIIEHTOB
5 OyHKIMHT
OyHkuus, cnocods! 3aganus Gynkuuu. I'padux pynkuun. Od1acTe onpeneacHus u
51 MHOeCTBO 3HaueHW QyHkmmu. Hynmu yskumu. [IpoMexyTku 3HAKOMOCTOSTHCTBA.
o [TpomMexXyTKH MOHOTOHHOCTH (YHKIMU. MakCUMyMbl M MUHUMYMBI (yHKIUH.
Haubonbiiee u HauMeHblee 3HaueHne QyHKIIMU Ha TPOMEKYTKE
6 KoopauHatsl Ha nmpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 I'eomeTrpuueckue Gurypbl 1 UX CBOWCTBa
7.2 TpeyronbHuK




7.3 MHOTroyroiabHUKU
7.4 OKpy>KHOCTb U KpYyr
7.5 N3mepenne reoMeTpuyecKiuxX BEIUYUH
7.6 BexTopsb! Ha miiockocTr
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOAMYECKOE OBECNEYEHUE

OBPA30BATE/IbHOIO NPOLLECCA

OBA3ATE/IbHbIE YHEEHbIE MATEPUAbI ANA YYEHUKA

* MaTemaTuKa. BepoATHOCTb M CTaTUCTMKA: 7-9-e Knacchl: 6a308BbI ypOBEHb:!
y4yebHuK: B 2 yacTax, 7-9 knaccol/ Boicouknin U.P., AweHko U.B.; noa pea,.
AweHko U.B., AkunoHepHoe obuecTtso «M3aatenbcteo «lpocBeLeHne»
METOANYECKUE MATEPUANDI ANA YYUTENA

Bbicouknit N.P. lnaakTuyeckne matepmanbl No Teopum BepoAaTHocTein. 8-9
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