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MMOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1M(POBOM MHUpE BEPOSATHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbh, KaK C TOUKH 3PEHUSI PAKTUUYECKUX MPUIOKEHUMN, TaK U
UX poJIM B 00pa3oBaHUHU, HEOOXOJMMOM KaKIOMY 4YesloBeKy. Bospacraer yucio
npodeccuii, pu OBIAJEHUN KOTOPLIMU TpeOyeTcs Xopoiiiasi 0a30Bas MOJrOTOBKA B
00J1acTH BEPOSTHOCTH M CTATUCTUKHU, TaKasl MOJATOTOBKA BaXKHA ISl TIPOIOJKEHUS
oOpa3oBaHus U JUIsl YCIIEIIHOM NpohecCrOHaIbHON Kapbephbl.

Kaxapiii yenoBek MOCTOSHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOLUXCS Y
HEro JIaHHbIX. A 1711 000OCHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEJOCTATKa
WU M30bITKAa MHPOPMAIIUU HEOOXOIUMO B TOM YHUCJE XOpOouio chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUUECKOE MBIIUICHHUE.

MeHHO mTO3TOMYy OCTpO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOy4Jaronuxcs (GyHKIIMOHAJIBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B ce0sl B KaueCTBe
HEOTHEMJIEMON  COCTABISIIONICH yMEHHE BOCIPUHUMATh U KPUTHUYECKU
aHaAJM3UPOBATh MHPOPMAIUIO, TPEJICTABICHHYIO B PA3IMYHBIX (hOpMax, MTOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX IPOLIECCOB U 3aBUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPHUHLIMIIAMU cOOpa, aHajIu3a u
MPEACTABIICHUS JAHHBIX W3 Pa3IuyHbIX cdep KU3HU OO0IIecTBa M TroCyJlapcTBa
npuoOuiaeT oOydaoImmxcsd K OOUIECTBEHHbIM HHTEpecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH DPa3BUBAET HABBIKM OpPraHHM3aIlMH Iepebopa M moacyéra vmcia
BapHaHTOB, B TOM YMCJIE B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMU TE€OPUU
rpadoB co3naét MareMaTuuecKuil pyHaaMeHT i1t GOPMHUPOBAHUS KOMIIETEHIIUN B
o0macti MHPOPMATHKU U IMUPPOBBIX TexHONOTHH. [Ipy M3ydeHHH CTaTHCTUKH U
BEPOSITHOCTA O00OTallaloTcsl MNpPEeJCTaBIeHUss OOyYarouuxcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIeloBaHus, (POpMUPYETCS MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COL[MAIbHO 3HAYMMON MH(OPMALIUU U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBUM C JAHHBIMHU IIEJISIMHU B CTPYKTYpPE MPOTpaMMbl y4eOHOTO Kypca
«BepoATHOCTP W CTAaTUCTUKA» OCHOBHOTO OOHIEro 0Opa30BaHMs BbIIEIEHBI
CIIelyIOIIUE COoAepKaTenbHO-MeToAnueckue auHuu: «lIpencraBieHne NaHHBIX U
ONucaTeNbHasg CTaTHCTUKa», «BeposSTHOCTBY, «DieMeHThl KOMOMHATOPUKH,
«BBenenue B Teopuio rpadoBy.

Copepxxanue nuaun «lIpencraBneHue NaHHBIX U ONUCATEIbHAS CTATHCTHKAY
CITy>KHT OCHOBOM 11 )OPMUPOBAHKS HABBIKOB PabOTHI C MH(OPMALIUEH: OT YTCHUS
U MHTepIpeTaunu uHpOpMalnu, NPeACTaBICHHON B Ta0nMIax, Ha Juarpammax u
rpagukax, 10 cOopa, MPEJCTABICHUS W aHaIW3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX M paccemBaHus. Paboras ¢ JaHHBIMH,



oOyyaromuecsi ydarcsi CUUTHIBATh M HWHTEPIPETUPOBATh JaHHBIC, BBIJBUTATh,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHINIME THUIIOTE3bl, Pa3MBINLISATh HaT
dbakTopamMu, BBI3BIBAIOIIMMH W3MEHUYMBOCTh, W OIEHWBATh WX BIHMSHUE Ha
paccMaTpuBaeMbIe BEJIMYUHBI U TPOIECCHI.

WHTYUTUBHOE TPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, HCCIEAOBAHHE
3aKOHOMEPHOCTEX W TEHJACHIMM CTAaHOBUTCA MOTHBUPYIOLIEH OCHOBOW JUIA
U3YUYEHUS TEOPUM BEpPOSTHOCTEW. boiblloe 3HAUY€HHE HMMEIT MNPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJICTISIMH.

[ToHsiTHEe BEPOSITHOCTU BBOJUTCA KaK Mepa MPaBIONOI00MS CIIy4ailHOTO
coObiTus. [lpm wu3ydeHun yudeOHOTO Kypca oOOydaroluecss 3HAKOMSTCA C
MPOCTEUIITUMU METOIAMU BBIYUCIICHUS BEPOSITHOCTEN B CTyUYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemiaTh Ooyiee CIOXKHBIE 3amaud. B yueOHBIM Kypc
BXOJIST HayalibHbIE MPEACTABICHUS O CIy4YaWHBIX BEJIMYMHAX U MX UYHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCSI 3HAKOMCTBO OOYYArOIIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIEpaIUsiIMUA HaJl MHOKECTBAMH, PACCMATPUBAIOTCS
IpUMEPHI IPUMEHEHUsS IS PEIIeHMs 3a]a4, a TaKXKe HCIOJb30BaHUA B APYTIHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zaeinsl: «IIpencraBienne TaHHbIX U ONUCATENbHAs CTATUCTUKAY,
«BepoaTHOCTY», «DNIEMEHTHI KOMOMHATOPUKIY, «BBenenne B Teopuro rpadoBy.

Ha uzydenne yyebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heento), B 8 kinacce — 34 gaca (1 yac B Hezieno),
B 9 knacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUA
7 KIIACC

[IpencraBnenre NaHHBIX B BUJE TAOIUIl, JUArpamMm, rpauKoB. 3anoJHEHHUE
Ta0JNHIl, YTEHHE ¥ TIOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyTOBbIX). UTeHHEe rpauKoB peanbHbIX MpolieccoB. M3pneuenne nndopmaiuu us3
JarpamMM U TaOJIull, UCIIOIb30BaHUE U UHTEPIIpETalUsl TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudmerhyeckoe, MeauaHa, pasmax,
HauOoJbIllee M HAaWMEHbIEe 3HAYCHHs HAOOpa YHUCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4aliHblil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTHh U
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHII B IPUPO/IE
u B oOmecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmidHbl. Yuciao pédep u cymmapHas
creneHb BepmmH. [IpencraBienue o cszHoctu rpada. llemu u nuxiel. [yt B
rpadax. O6xon rpada (vitnepoB mnyTth). [IpencraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIpio rpados.

8 KIIACC

[TpencraBneHue qaHHBIX B BUJIE TAOIUL, TUarpamm, rpaukos.

MHOX€ECTBO, JJEMEHT MHOMKECTBA, NOAMHOXKeCTBO. Onepaunn Haj
MHOXECTBaMu: 00bEIMHEHUE, NTepeceueHue, qonoiHeHue. CBOKWCTBA onepaluii Hajl
MHOXXECTBAMHU:  MEPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. Mcrnonb3oBaHue rpaduyeckoro NpeJICTaBICHUS MHOMXKECTB s
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUM, IPU PELLICHUH 3a/1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

OneMeHTapHble COOBITUSL ciaydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObIThil.  ONBITBI ¢ PAaBHOBO3MOXHBIMU  AJIEMEHTAPHBIMU
coObITusIMU. CityuyaiiHblil BbIOOp. CBsI3b MEXAY MajJOBEPOATHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa AEPEBBEB: €AUHCTBEHHOCTD IIyTH, CYIIIECTBOBAHUE BUCSYEHN
BEPILUHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ nomouibio rpagos.

[IpotuBononoxkueie coObiTUd. Juarpamma Oiinepa. OObenuHeHue U
nepeceyeHne  coObiThil. HecoBmecTHbie  coObiTusi. @PopMyrna  CIOXKEHUS
BEPOSITHOCTEU. YCJIOBHAs BEPOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
cobeiTus. IlpencraBnenne skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha



HaXO0XXJICHUE BEPOSTHOCTEUW C TMOMOIIBIO JEpeBa CIy4alHOIro SKCIEPUMEHTA,
nrarpamm Ditepa.
9 KJIACC

[IpencraBnenre JaHHBIX B BUAE TaOdWIl, JAuarpamM, TIpaduKoOB,
WHTEPIpETaus JaHHBIX. UTeHHEe W MOCTPOCHUE TabnIl, AuarpamMm, rpad)uKoB 1Mo
pEalIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHus U YUCIO COUYETaHUU. TpeyrosbHUK
[Tackand. Pemenue 3a1ay ¢ KCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BeposATHOCTh. CiydailHBIA BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTU OKPYKHOCTH.

HcnbiTanue. Ycnex u Heyaada. Cepust ucnsiTaHui A0 niepBoro ycrnexa. Cepus
ucnbeiTanuii bepuymm. BeposTHOCTH cOOBITHI B cepuM UCTIbITaHUN bepHyy.

CinyvaiiHasi BEJIMYMHA W PacHpelesieHHEe BEpPOSATHOCTEH. MaremaTuueckoe
oXugaHue u amcnepcus. IlpuMepsl MaTEMAaTUYECKOro  OXHUJAHHUS KAk
TEOPETHYECKOTO CPEAHEr0 3HAYCHUS BEIMYMHBI. MaremaThdeckoe OXUIAaHHE U
JUACTEPCUSA CIyYaWHOW BEJIWYMHBl «YHUCIO YCIIEXOB B CEPUM HCIBITAHUI
bepnymmm».

[lonsatue o 3akoHe OONBIIMX yuces. M3MepeHue BepoATHOCTEW C MOMOIIbIO
yacToT. PoJib 1 3HaueHne 3aKOHa OOJIBIINX YKCEI B MPUPOJE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«BepoATHOCTh U CTaTUCTUKA» XaPAKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEPECAa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallu3allii ero
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX MTPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTHYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTE€MaTUYECKOIO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIIecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JIEITEILHOCTH, 3TAllOB €€ pa3BUTHSI M 3HAYUMOCTH ISl Pa3BUTHUS LUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO0 0J1aroNoJyYusi:

TOTOBHOCTBIO NPHUMEHATH MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl,  BEJIEHHUS  3J0pOBOro  oOpa3a >KM3HM  (310pOBOE  MUTAHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTIo e MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMel Ha MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUUIs peIIEHus 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYKAIoIEl Cpelibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJIEACTBUI ISl OKPY KaIOIIEH Cpe/bl, OCO3HAHUEM TJI00ATILHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pelIeHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
bopMyIupOBaTh UAECH, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAEMbIe pEelIeHUs] U JEHCTBUA, (GOPMYIUPOBATh W OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBIABIIATh U XapaKTEPH30BaTh CYIICCTBCHHBIC NMPHU3HAKKM MAaTEMaTHYCCKUX
00BEKTOB, TOHATHA, OTHOIICHWH MEXTYy TIOHATUSAMH, (OPMYITUPOBATH
OTpeNeNeHUs]  TOHSITHH, YCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
Kjaccu(dukanuu, OCHOBaHUSA i OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISIT ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunsi B (aKTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUUH;
JIeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30uparh JOKa3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUHN (IIPSMBIC U OT
MPOTUBHOTO), TPOBOIUTH CaMOCTOSATEIHLHO HECIO0XHBIC JOKA3aTeIhCTBA
MaTeMaTU4eCKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelmieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOoOJIee TOAXOMAIMUNA C YYIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKye 1eMCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUH MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUE, MpodseMy,
CaMOCTOSATENIbHO YCTaHABJIMBATH HMCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE,;

IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOTr0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, WCCIICIOBAaHMSI, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUTaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTaTOUYHOCTh M H30BITOYHOCTH HWH(GOpPMAlLMU, JAaHHBIX,
HEOOXOUMBIX JIJISl pELICHMs 3a/1a4U;

BbIOMpATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(pOPMAIMIO Pa3IUYHbIX BUAOB U (POPM IIpECTaBIICHNUS;

BbIOMpaTh (GOpMy MNPEACTaBICHUS HMHPOPMALMH U WUIUTIOCTPUPOBATH
permaemMbie 3amaddl  CXEeMaMHW, auarpaMMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMHQPOpPMAIMM 10 KPUTEPUSAM, MPEUI0KEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO XOJy PEUICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XOJIe OOCY>XJICHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYXK/1aeMOW TEMBI,
npo0sieMbl, pelraeMoil 3aJaud, BbICKA3bIBaTh UJECH, HAIICJICHHbIE HA MOMCK
pEIICHMS, COTIOCTABIIATH CBOH CYXKICHHS C CYXACHUSIMU JIPYTUX YIaCTHUKOB
Jyanora, OOHapyKUBaTh Pa3IMuM€ U CXOACTBO MO3UIIMKI, B KOPPEKTHOU
dbopme hopMyIHpOBaTH Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEICTABIATh PE3YIbTAThI PEIICHHUS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHMSI,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
IIPE3EHTAIlMK U OCOOEHHOCTEN ay IUuTOpUY;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHONW ¥ WHIUBUY ATbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATUIECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacnpenensTh BHUIbI padOT, JOroBapUBaTHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPYyNmHoBBIX (opmax paboTel (0OCyxIeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTUMHU WICHAMH KOMAaH]IbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chopMyITUPOBaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIAThH IJIaH, ajJrOPUTM pEIIeHHs 3anayu (WiId ero
4acTh), BBIOMpaTh CHOCOO pELICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOIlecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCHTHh KOPPEKTHBBHI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBHCTB,
HaWJICHHBIX OIMMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATEIbHOCTH MOCTABJICHHOW LIEJIN U
YCIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKCHUS WM HEAOCTHXKCHUS LIEJIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K xonmy oOyuenus B 7 KJjacce oOydYaronIuics TMOJYYUT CIEIYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yurate uHbOpMAIUIO, MNPEICTAaBICHHYIO B TalnWIax, Ha JUarpaMmax,
NPEACTaBIATh JaHHbIE B BHJE TaONMI, CTPOUTh JUArpaMMbl (CTOJIOUMKOBBIE
(cTonOyaThie) U KPYroBbI€) IO MACCUBaM 3HAUCHUH.

OnucblBaTh ¥ UHTEPHPETUPOBATh  pEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Mpe/ICTaBlIeHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh i1 ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKH:
cpenHee apu@MeTHUECKOe, MeAMaHa, HauOoJNblllee W HAaUMEHbIIEe 3HAUYCHUS,
pa3max.

NmeTp mpencraBieHHe O CIIyYallHOM W3MEHYMBOCTM Ha NIPUMEpax LEH,
bu3NYecKX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKON yCTOMYNBOCTHU.

K xoHumy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekatp u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEACTABICHHYIO B BHUJE
Tabyull, [uarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUIE TaOJUIL, AUarpaMm,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeNel: CpeaHUX
3Ha4YeHUH U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHUE).

Haxo1uTh 4acTOThI YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCIIE 110
pe3yibTaTaM U3MEPEeHU 1 HaOJIIOCHUH.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMU.

Hcnonp3oBaTh rpaduueckue MOJAENTU: JEPEBO CIy4YalHOrO SKCIEPUMEHTA,
JyarpamMMbl Diiiepa, YucioBasi mpsmasl.

OnepupoBaTh  TMOHATUSAMH: MHOXKECTBO, IOAMHOXECTBO,  BBINOJHATH
olepaldyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, IIE€pPECeUEHUe, JONOJHEHUE,
IIEPEYUCIIATD YJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduieckoe NpeacTaBlIeHne MHOKECTB U CBA3EH MEXIy HUMU
JUISL ONTMCAHMS MIPOLECCOB U SBJIICHUM, B TOM YKCIIE IIPU PELIEHUU 3a7a4 U3 APYTUX
y4eOHBIX IPEIMETOB U KypPCOB.

K xoHuy oOydenuss B 9 kjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

N3BnekaTh 1 mpeodpa3oBbIBaTh MHGOPMAIIUIO, TPEACTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BHUJE TaOJHI], TUarpaMm, rpauKoB, MPEACTABIATh JIaHHBIE B BUJE
Ta0JINILI, TUarpaMm, rpauKoB.



PemaTtp 3amaunm oOpraHu3oBaHHBIM NEpPeOOpPOM BApPUAHTOB, a TAaKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX PAaBUII U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XapPAKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPHI PACCENBAHUSI.

HaxonuTh 4acTOThl 3HAYEHUI M 4acTOThI COOBITUS, B TOM YHCJIE MOIb3YSACh
pe3yJibTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUH.

HaxoIuTh BEPOATHOCTH CIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITaX, B TOM
YHCJI€ B OIBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VCIIBITAHUU 10 TIEPBOTO yCIIEXa, B CEPUSIX UCIIbITaHUN bepHyIuin.

NmMeTs mnpencraBieHUME O CIy4alHOM BEJIWYMHE W O pacClpelelICHUH
BEPOSTHOCTEM.

HNmeTts mpenctaBieHHEe O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIbLIMX YKCET B
npUpoze 1 0OIIECTBeE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosn4yecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/iejioB U TeM uudposbie
Ne i/m P Kourpoabnsie | IlpakTnyeckue (uupp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue JaHHBIX 7 2
2 OnwucarenpHas CTaTUCTUKA 9 1 1
3 CrnyuaiiHast ©U3MEHYUBOCTD 6 1
4 Beenenue B Teoputo rpagos 4 1
5 BeposATHOCTB ¥ yacToTa CIIy4aliHOro 5 1 1
COOBITHS
6 O06o001IeHue, cucTeMaTU3aIus 3HAHUH 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 6




8 KUIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne i/m Kourpoabnsie | IIpakTHyeckue
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcebl
1 [ToBTOpenue kypca 7 kinacca 4
5 OmnucarenpHas cratuctuka. PaccenBanue 4 1
TAHHBIX
3 MHoxecTBa 5 1 1
4 BeposTHOCTB ci1y4aifHOTro coOBITHS 6 1
5 Brenenue B Teoputo rpadon 4 1
6 CnyuaitHbie cOOBITUS 8 1
7 O06001enue, cucTeMaTH3alus 3HaHUH 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 5




9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne ni/nn
NMPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcebl

IToBTOpEeHue Kypca 8 kiacca

DneMeHTbl KOMOUHATOPUKH

I'eomeTpuueckas BepOSITHOCTD

Hcneiranus bepnyim

Cryuaiinas BeTU4MHA

R

OO~ WIN -

O06001enne, KOHTPOJIb

O N B~ bA~ D

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KoJsun4yecTBo yacoB DJIeKTPOHHBbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie  IIpakTunueckue
Bcero u3ydeHHsi = 00pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl

1 INpejcTaBieHne JaHHBIX B TabIMIIAX 1 https://m.edsoo.ru

5 ITpakTHYeCKHe BBIYMCIICHUSI 10 1 https://m.eds00.ru
TaOJIMIHBIM JTAHHBIM

3 HM3BiieyeHue U MHTEPIPETAIIHS 1 hitps://m.edso0.ru
TaOJIMIHBIX TAHHBIX

4 [MpakTryeckas padora "TaGmuusr" 1 1 https://m.edsoo0.ru
I'padmueckoe npepcTaBieHNE TaHHBIX

5 B BHJIC KPYTOBBIX, CTOJIOMKOBBIX 1 https://m.edsoo.ru
(cronmbuaThIX) TUArpamMm
YTeHHE U TOCTPOCHUE THATPAMM.

6 [Tpumeps! 1emMorpadraecKknx 1 https://m.edsoo.ru
JHarpamMm

7 [paktiueckas padora "/Iuarpammer” 1 1 https://m.edsoo.ru

8 Yucnoseie HaOOpw1. CpenHee 1 https://m.eds00.ru
apudMeTHIecKoe

9 Yucnossie Habopbl. CpenHee 1 https://m.eds00.ru
apudMeTHIecKoe

10 Meuana ynciaoBoro Habopa. 1 https://m.edso0.ru

Y CcTOMYUBOCTL MEAUAHDBI



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Menuana yucioBoro Hadopa.

11 ) 1 https://m.edsoo.ru
Y CTOMYNBOCTh MEIUAHBI

12 Hpaicririecias pabota "Cpenite 1 https://m.edsoo.ru
3HAYCHUS

13 HauGonsiiee 1 HauMeHbIIee 1 https://m.eds00.ru
3HAYEHHS YUCIIOBOTO Habopa. Pazmax

14 Haubonpuiee u HauMmeHbIICE 1 hitps://m.eds00.ru
3HAUEHUS YUCIOBOrO Habopa. Pazmax
HauGonbiiee u HauMeHbIee

15 3HAYeHHs YHCIIOBOro Habopa. Pazmax. 1 https://m.edso0.ru
[ToaroToBKa K KOHTPOJIBHOU padoTe.
KonTpoasnast padora Nel mo remam

16 "TIpeacTaBjieHHE JAHHBIX. 1 https://m.edso0.ru
OnucarejbHast cTaTUCTHKA"
AHanu3 KOHTPOJbHOU

17 paboTsl.CityyaifHasi HK3MEHUYUBOCTh 1 https://m.edsoo.ru
(mprMepHI)

18 YacToTa 3HAYEHNUH B MACCHUBE JAHHBIX 1 https://m.edsoo.ru

19 ['pynmnuposka 1 https://m.edsoo.ru

20 I'mcTorpaMmsl 1 https://m.edsoo.ru

21 I'ucTorpaMMal 1 https://m.edsoo.ru

99 HpaKane(:Kaﬁ"paGOTa "Cnyuaiinas 1 https://m.eds00.ru
U3MEHYNBOCTh
I'pad, BepmmHa, pedpo.

23 IIpescTaBlIeHNE 3a1aUH C TOMOIIBIO 1 https://m.edsoo.ru

rpaga



https://m.edsoo.ru/
https://m.edsoo.ru/
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24

Crenenb (BaJIGHTHOCTb) BEPIINHBL.
Uucno pébep 1 cymmMapHasi CTENICHb
BepumuH. Llens u nukin

https://m.edsoo.ru

25

Hens u nuxi. [Tyt B rpade.
IIpencraBnenue o cBI3HOCTH rpada

https://m.edso0.ru

26

[IpencraBnenue 06
OPHUEHTUPOBAHHBIX rpadax.
[TpakTrueckas padots! "I'padsr”

https://m.edsoo.ru

27

CityyaliHbI{ OIIBIT U CIIy4aitHOE
coObITHE

https://m.edso0.ru

28

BeposTHOCT 1 9acToTa COOBITHSI.
PoJib MaTOBEPOSITHBIX M IIPAKTHYECKH
JIOCTOBEPHBIX COOBITHI B TPUPOJIE U B
o01IeCTBE

https://m.edso0.ru

29

MoHeTa 1 urpaiibHast KOCTb B TEOPUHU
BEPOATHOCTEM

https://m.edsoo.ru

30

[Tpaktuueckas pabora "HactoTta
BbInasieHus opna". Ilogroroska
KOHTPOJIBHOH padore.

https://m.edsoo.ru

31

KonTpoasnas padora Ne2 mo remam
"CiayyaiiHasi U3MEHYMBOCTb.
I'padbl. BepossTHOCTD Ciry4ailHOTO
coObITUA"

https://m.edsoo.ru

32

[ToBTOpeHmE, 0600IICHHE.
[IpencraBieHue JaHHBIX.
OnucarenbHasi CTaTUCTAKA

https://m.edsoo.ru

33

[ToBTOpEeHME, 000OIICHHE.
BeposaTHOCTE cly4aifHOTO COOBITHS

https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
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34

Hrorosasi koHTpOsIbHAs paboTa

https://m.edso0.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://m.edsoo.ru/

8 KUIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnsie | IIpakTHyeckue
n/n Bcero H3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypcebl

IIpencraBiaenrie JaHHBIX.

1 pelt A 1 https://m.edsoo.ru
OmnucarenbHas CTaTUCTHKA
Crnyuaiinas n3aMeHuuBocTh. Cpennue

2 i pet 1 https://m.edsoo.ru
YHCIIOBOTO Habopa
C I S .B

3 ny4aitHble cOOBITHS. BeposTHOCTH 1 1 hitps://m.edso0.ru
YaCTOTEI
Kitaccnueckue monenu teopuu

4 BEPOSTHOCTEH: MOHETA U UTPaibHasI 1 https://m.edso0.ru
KOCTb

5 OTKIIOHEHUS 1 https://m.edso0.ru

6 Jlucniepcust 9MCIoBOT0 Habopa 1 https://m.edsoo0.ru
C CIIOBOTO

7 TaHAAPTHOE OTKJIOHEHUE YUCIIOBOT 1 hitps://m.edso0.ru
Habopa
JwnarpaMmMbl paccerBaHuUs.

8 IIpakTudeckas padota "OnucarenpHas 1 1 https://m.edsoo.ru
ctatucTuka. PaccenBanue maHHBIX'"

9 MHOXECTBO, OAMHOXKECTBO 1 https://m.edso0.ru
Omneparuu HaJ MHOYKECTBAMM:

10 00beIMHEHNE, TIEpeceUeHHUE, 1 https://m.edso0.ru
JIOTIIOTHEHUE



https://m.edsoo.ru/
https://m.edsoo.ru/
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11

CaoiicTBa onepauuii HaJ
MHO>KECTBAMU: TIEPEMECTUTEILHOE,
COUETATeNILHOE, PacIpPEACIIUTEIIBHOE,
BKJIIOUEHHS

https://m.edsoo.ru

12

I'paduueckoe npencraBneHne
MHOkecCTB. [IpakTudeckas padora
"MuoxectBa". Iloaroroska k
KOHTPOJILHOH paboTe.

https://m.edso0.ru

13

KonTtpouabsnas pa6ora Nel mo temam
"CraTucruka. MHokecTBa"

https://m.edso0.ru

14

AHanu3 KOHTPOJIbHOU
paboTbl.DneMeHTapHbIe COOBITHUSI.
Crnyualiabie COOBITHS

https://m.edsoo.ru

15

bnaronpusTcTByroIIne 3eMEHTapHBIC
coObITHs. BeposiTHOCTH cOOBITHIT

https://m.edsoo.ru

16

bnaronpusTcTByOIINE 3JICMEHTapHBIC
coObITHs. BeposiTHOCTH cOOBITHIT

https://m.edsoo.ru

17

OMnBITH ¢ PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.
CryqaitHbIii BBIOOD

https://m.edso0.ru

18

OmnBITH C pAaBHOBO3MOYKHBIMHU
3JIEMEHTApHBIMH COOBITHAMH.
Cayuaiinelii BEIOOp

https://m.edso0.ru

19

[IpakTrueckas padota "OnBITHI C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU
CcOOBITUAMH"

https://m.edsoo.ru

20

Hepeso

https://m.edsoo.ru
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21

CaoiicTBa epeBa: €IMHCTBEHHOCTD
IIyTH, CYLIECTBOBAHNUE BUCSIYEH
BCPIIMHBLI, CBA3b MCKAY YHUCIIOM
BEPIITMH U YHUCIIOM pEOep

https://m.edsoo.ru

22

[IpaBuio ymMHOXKEHUS

https://m.edso0.ru

23

[IpaBuiio ymHoxeHnus. [Ipaktnueckas
pabora "BBenenue B Teoputo rpadosn".

https://m.edso0.ru

24

[IpoTuBOMIONOXHOE COOBITHE

25

Huarpamma Ditnepa. O0be1MHEHNE U
MePECEUCHNE COOBITUI

https://m.edso0.ru

26

HecoBmectrbie coObiTHsI. DopMyna
CJI0’KEHUS BEPOSITHOCTEN

https://m.edso0.ru

27

HecoBmectabie cobbiTus. DopMyna
CJIOKEHMSI BEPOSITHOCTEM.
[Ipaktuyeckas padora "/luarpamma
Olinepa. ®opmyra ClI0KEHUs
BEpOATHOCTEN"

https://m.edso0.ru

28

[IpaBusI0 yMHOXEHUS BEPOSTHOCTEM.
VYcnoBHas BeposTHOCTh. HezaBucumbie
coOBITHS

https://m.edsoo.ru

29

[IpaBusI0 YMHOXEHUS BEPOSTHOCTEM.
VYcnoBHas BeposTHOCTh. HezaBucumblie
COOBITUS

https://m.edso0.ru

30

IIpencrasienue ciy4aiiHOTO
JKCIIEPUMEHTA B BU/JIE JIepeBa.
[ToaroroBka K KOHTPOJILHOM paboTe.

https://m.edso0.ru
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https://m.edsoo.ru/

KonTpoasnas pabora

31 Ne2"Ciyuaiinbie coObITHS. 1 https://m.edso0.ru
BepositHocTh. I'padnl
[ToBTOpenue, o6o0IIEHNE.

32 IpeacraBieHne TaHHBIX. 1 https://m.edsoo.ru
OmnucaresnbHas CTATHCTHKA

33 [TosTopenue, o6o6menue. I'padml 1 https://m.edsoo.ru

34 HtoroBast koHTpoJIbHAs paboTa 1 https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/
https://m.edsoo.ru/

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
aTa nudposbIe
Nen/m  Tema ypoka Konrtpoibnsie  IIpakTnyeckue A op
Bcero H3yuyeHusi  odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 I[NpejcTaBiaeHne JaHHBIX 1 https://m.edsoo.ru
2 OnucarenpHasi CTATUCTHKA 1 https://m.edsoo.ru
3 Omneparuu Ha/l COOBITHAMHE 1 https://m.edso0.ru
4 HesaBrucuMocTsb COOBITHM 1 https://m.edso0.ru
KomMmb6unaTopHOE IpaBUiIo
5 PHO® 1P 1 https://m.edsoo.ru
YMHOXEHUS
ITepectanoBku. @akTopuan.
6 P p 5 1 https://m.edsoo.ru
CoueTaHus U YUCIIO COYETAHUI
7 Tpeyronpuuk [Mackas 1 https://m.edso0.ru
[TpakTideckas pabota "Berancnenue
BEPOATHOCTEN C UCIIOIB30BAHUEM
8 P ! 1 1 https://m.edso0.ru
KOMOMHATOPHBIX (PyHKUINN
AJIEKTPOHHBIX TabmHI"
I'eomerpuyeckas BEpOATHOCTD.
CiyyaiiHbIA BBIOOD TOYKHU U3 PUTYPHI
9 e P Puryp 1 https://m.edsoo.ru
Ha TUTOCKOCTH, U3 OTpPe3Ka, U3 TyTh
OKPY>KHOCTH
['eomeTpuyeckas BEpOATHOCTbD.
CiyyaiiHbIA BBIOOD TOYKHU U3 PUT'YPEI
10 e P Puryp 1 https://m.edsoo0.ru

Ha IJIOCKOCTH, U3 OTpE3Ka, U3 Ayru
OKPY>KHOCTH



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11

I'eomerpuyeckas BEpOATHOCTD.
Crny4aiiHblii BEIOOp TOUKH U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 Jyru
okpykHocTH. [IpakTnueckas padora
"I'eomeTpuyeckasi BEpOSATHOCTD'.
[ToaroToBka K KOHTPOJILHOM padoTe.

https://m.edso0.ru

12

KonTposbnast pabora Nel
"KomOuHaTopuka.
I'eomeTpnyeckasi BEpOATHOCTD '

https://m.edso0.ru

13

AHau3 KOHTPOIbHOMN
pabotel.McnibiTanue. Ycnex u
Heynauya. Cepusi UCTIBITAHUH 10
NEpBOro ycrexa

https://m.edso0.ru

14

Hcneitanue. Yenex u Heynava. Cepust
WCIIBITAHUH J0 MEPBOro ycuexa

https://m.edso0.ru

15

Hcneitanue. Yenex u Heynava. Cepust
WCIIBITAHUH J0 MEPBOro ycnexa

https://m.edso0.ru

16

Hcnbitanus beprymm. BepositHocTn
COOBITUH B CEPUU UCTIBITAHUIA
bepnynnu

https://m.edso0.ru

17

Wcnbrtanus beprymm. BepostHocTn
COOBITHI B CEPUU UCTIBITAHHUIA
bepuymn

https://m.edso0.ru

18

[TpakTrueckas padota "McnpiTanus
bepnymm"

https://m.edso0.ru

19

Crny4daifHast BeIMYMHA U
pacrpeenieHue BeposTHOCTEN

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

20

MareMaTtnyeckoe 0KUIaHUE U
JUCIIEPCUS CIIy4alHON BEIUYHUHbI

https://m.edsoo.ru

21

IIpuMepsl MaTeMaTUYECKOTO
OKHNJaHHA KaK TCOPETHYCCKOTO
CPECAHCTIO 3HAUCHW A BECIINYHNHBI

https://m.edsoo.ru

22

[TonsTHe 0 3aKOHE OOJIBIINX YHCEIT

23

N3mepenne BEpOATHOCTEN C
MIOMOUIBIO YaCTOT

https://m.edso0.ru

24

[Ipumenenue 3aKoHa OOJIBIINX YUCE.
[TpakTuueckas padota "CiyqaitHas
BeanunHa'. [loaroroska k
KOHTPOJIbHOH paboTe.

https://m.edso0.ru

25

KonTpoabnast padora
Ne2"UcnbiTanusa bepnyiim.
CayuaiiHasi BeJJM4uHA'

https://m.edso0.ru

26

AHanu3 KOHTPOJILHOM
paboTe1.O600IIeHNEe, CUCTEMATH3AIIHS
3HaHuil. [IpencraBnenne naHHBIX.
OnucarenpHas CTaTUCTUKA

https://m.edsoo.ru

27

O0001IeHNEe, CHCTEMATH3AIUs
3HaHui. [IpeacraBiieHne JaHHBIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru

28

29

O00011eHEe, CHCTEMATH3AIUS
3HaHUW. BeposTHOCTH cly4aitHOTO
CcOOBITHS

O0001IeHNEe, CHCTEMATH3AIUSA
3HaHUU. BeposSTHOCTH ciy4aitHOTO
COOBITHSI. DNIEMEHTHl KOMOMHATOPUKHI

https://m.edso0.ru

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

O0001enne, cHCTEMaTH3aIUA
30 " B 1 https://m.edsoo.ru
3HAHUH. DJIEMEHTHl KOMOUHATOPUKH
O0001enue, cuCTEMaTH3aIUs
3HAHUN. DIIeMEeHTh KOMOMHATOPUKH.
31 5 p 1 https://m.edsoo.ru
CrnyualiHble BEJTMUMHBI U
pacnpeeeHus
O0001IeHNEe, CUCTEMATH3AIUS
32 snanuii. CiayJaiiHble BEJIMYMHBI U 1 https://m.edsoo.ru
pacnpeeeHus
33 HToroBasi KOHTpOJIbHAs paboTa 1 https://m.edso0.ru
34 O00011enne, cucTeMaTH3aIisa 3SHAaHUH 1 https.//m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
NpoBePSIEMOr0
pe3yjabTarta

5

5.1

5.2

5.3

5.4

HpOBepﬂeMI)le MPEIAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
Oﬁpa30BaTeJIbH0ﬁ nporpaMmbl OCHOBHOI'O o0mIero Oﬁpa30BaHHﬂ

BepositTHOCTB M cTaTHCTHKA

Uurate wHPOpMANMIO, TPEICTABICHHYI0O B  Ta0iWIax, Ha
quarpamMmax, NOpeICTaBisTh JaHHbIE B BUAE TaOJUI, CTPOUTH
JTUuarpamMMbl (CTOJIOMKOBBIE (CTOIOUYATHIC) U KPYTrOBBIC) IO MaCCHBAM

3HAYEHUH

OnuceiBaTh H HHTCPINPETUPOBATL PCAJIBHBIC YHCIOBBLIC JAaHHBIC,

MMPEACTAaBJICHHLIC B Ta6J'II/II_[aX, Ha Juarpammax, rpa(bm(ax

Hcmionb3oBath JJIA OINMCaHUuA JAaHHBIX CTAaTUCTUYCCKUC
XapaKTePUCTHUKH: CpeaHee apru(MeTniecKkoe, MeInaHa, HanoobIee

U HAMMCHBIICC 3HAYCHUS, PaA3Max
Nmetsn npeacTaBJICHUC O cnyqaﬁHoﬁ HU3MCHUYHMBOCTHU Ha IIpUMCEpax

OCH, (bHSI/I‘ICCKI/IX BCJIMYMH, AHTPONOMCTPUUCCKHUX HTaHHBIX, UMCTb

MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

8 KVIACC

Kon
NpoBepPsieMoOro
pe3yJibTara

5

5.1

5.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

BGPOHTHOCTB U CTaTUCTHUKA

W3Bnekaty U mpeoOpa3oBbIBaTh MHPOPMAIUIO, TPEICTABICHHYIO B
BHJIC TAOJUII, qUarpamm, rpaduKoB, MPEJCTABIATh JTaHHBIC B BHJIC
Ta0IMIl, TUarpamMmm, rpaduKoB

OnwuchiBaTh JaHHBIE C IMOMOIIBK) CTATUCTHYECKHX IOKA3aTEIICH:

CpPEOHUX 3HAUYEHUH M MEp pacceuBaHMs (pa3Max, AHUCIEPCUS U

CTaHAAPTHOE OTKJIOHECHHUE)



5.3

5.4

5.5

5.6

HaxomuTs 4acTOTHI YMCIOBLIX 3HAYEHUN U 4aCTOTHI COOBITHI, B TOM

YHCJIC 110 Pe3yJIbTaTaM U3MEPEHUI 1 HAOJI0ICHUIA

HaxoauTth BepoATHOCTH CIydallHBIX COOBITMII B ONBITax, 3Has
BEPOSATHOCTH AJIEMEHTapHBIX COOBITHI, B TOM YHCJIE B OMNbBITAX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITUSIMH

Ucnonws3zoBath  rpaduueckre  MOJENTW:  JIEPEBO  CIy4aHOTO

AKCIIEPUMEHTA, IUMarpaMMbl Dijiepa, YucioBas psmas

OHepI/IpOBaTL MNOHATHUAMU. MHOXXCCTBO, ITIOAMHOXKCCTBO, BBIIIOJIHATH
onepanru Haza MHOKECTBaMHU: O6’I)€I[I/IHCHI/I€, nepeceucHume,
JOIMOJIHCHHUE, TICPCUUCIIATH JBJICMCHTBI MHOXCECTB, TMPUMCHATH

CBOIICTBA MHOYKECTB

5.7

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yiabTarta

5

5.1

5.2

5.3

5.4

5.5

Ucnons3oBathk Tpaduyueckoe TPencTaBICHHE MHOXKECTB M CBs3e
MEXKy HUMH JJIs1 ONIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YHCIIE NTPU

pEILIeHnN 3a7a4 U3 IPYruX y4eOHbIX IIPEAMETOB U KypCOB

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

BeposiTHOCTB U cTaTHCTHKA

W3Bnexkatp U mpeoOpa3oBbIBaTh WHPOPMALUIO, TPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJE TaOJUl, auarpamm, rpadukxos,
MPEJICTaBIATh JaHHBIC B BUJIE TaOHII, AUarpamMm, rpadukos

Pematp 3aaun opraHu30BaHHBIM MepeOOpPOM BapUaHTOB, a TAaKXkKe C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHI U METO/IOB
Hcnonp30BaTh ONUCATENbHBIE XAapaKTEPUCTHKU JUJISI MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCII€ CpPEJHUE 3HAYECHHUS U MEPbI
paccenBaHUs

Haxoauth 4acTOThl 3HaYEHMM M 4YaCTOTHI COOBITHS, B TOM 4YHCIIE
MOJIb3YSCh PE3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHU

HaxonuTh BEpPOSTHOCTH CIIy4alHBIX COOBITHI B H3yYEHHBIX OIBITAX,

B TOM 4YHCJIC B OINbITax € PaBHOBO3MOXHBIMU 3JJICMCHTAPHBIMU



5.6

5.7

COOBITUSIMH, B CEpUAX HCIBITAHUI 10 MEPBOrO yclexa, B CEpUsixX
ucnbITaHui bepryinu

MMmeTp npeacTaBiieHNEe O CIy4yallHOW BEJIMYMHE U O PacIpelesIeHUN
BEPOATHOCTEMN

HmeTsb npencTaBieHue 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSIBICHUH
3aKOHOMEPHOCTU B CIIy4allHOM H3MEHUYMBOCTH M O POJIM 3aKOHa

OOJIBLINX YKCEIl B IPUPOIE U OOIIECTBE



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

5.1

5.2

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BeposITHOCTh 1 cTaTUCTHKA

[IpencraBienue JaHHBIX B BHIE TaOIHII, TUarpamm, rpadukoB. 3anoaHeHHE
Ta0IMI], YTEHUE M MOCTPOCHHE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U
KpyroBbix). UYteHue rpaduKoB peanbHBIX IporeccoB. V3BieueHue
nHbOpMallMu U3 TUarpaMM U TaOJul, UCMIOJIb30BaHUE M MHTEpIpETalus

JaHHBIX
OnucarennbHasi CTaTHCTHKA: cpeaHee apI/I(bMCTI/IIIGCKOG, MCauaHa, pasMax,

HauOoNblllee W HaWMEHbIIEe 3HAYEHHS Ha6opa YHUCJIOBBIX JaHHBIX.

IIpumeps! ciiydaliHOM U3MEHUYUBOCTH

5.3

5.4

8 KVIACC

Kon
5

5.1

Criy4aliHpIl SKCIIEpUMEHT (ONIBIT) M CilyyaiiHoe coObiTHe. BeposTHOCTh U
yactoTa. Posib MajgoBEpOSITHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITUH B
npupoze U B ob1ecTse. MoHeTa U UrpajibHast KOCTb B TEOPHH BEPOSITHOCTEN
I'pad, Bepmnna, pebpo. Crenenp BepmuHbl. Yuciao pédep u cymmapHas
cteneHb BepiuH. [IpeacraBnenue o cBsa3HocTH rpada. Llenu u uukiel. [Tytn
B rpadax. OOxon rpada (sitnepoB mnyth). IlpeacraBnenue 00

OpHEHTUPOBaHHOM rpade. Pemenne 3agad ¢ momompto rpagos

IIpoBepsieMblii 3J1eMeHT CO/IepPKAHMS

BCpOHTHOCTB N CTAaTUCTHKA

[IpencraBneHune naHHBIX B BUAE TaOJIUL, AUAarpaMM, TpaduKoB

5.2

5.3

5.4

MHOXECTBO, DSJIEMEHT MHOXECTBa, TMOAMHOXeCTBO. Omepanun Hax
MHO>KECTBaMU: 00bEIMHEHNUE, IEpECeUeHUE, TOTOTHEHHE

CaoiictBa  omepauuid  HaJ  MHOXKECTBAMM: MepEMECTUTETBHOE,
coueTaTesIbHOE, PaclpeAeIUTeNIbHOE, BKIIOUEHUS

Hcnonb3oBanne rpaduueckoro MmpeacTaBiICHUs] MHOXKECTB JUISl OMUCAHUS

PEAJIbHBIX ITPOLCCCOB U HBJ'IeHPIfI, IIpH PCUICHHU 3a/1aY.



I/I3MepeHI/Ie paccCruBaHus NaHHBIX. I[I/ICHepCI/ISI U CTaHAAPTHOC OTKJIIOHCHUC

> YHCIIOBBIX HAOOpOB. J[MarpamMma paccenuBaHUs
DneMeHTapHble COOBITHS CiiydaitHoro ombiTa. CioydaliHble COOBITHSI.
56 BepositHocTi coObITHIL. OmBITEI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
' coobiTusiMu.  CiydaiiHblii  BeIOOp. CBS3b MEXIy MaJlOBEPOATHBIMU U
NPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMH B IIPUPO/JIE, OOIIECTBE U HAyKe
JlepeBo. CBolicTBa J€pPEBBEB: €IMHCTBEHHOCTb IIYyTH, CYIIECTBOBAaHUE
5.7 BHUCSYCH BEPIIMHBI, CBA3b MEXKIY YHCIOM BEpPIIMH M YHCIOM pE&Oep.
[IpaBuno ymHoxeHus. Pemenue 3anau ¢ momouipio rpadon
[IpotuBomnonoxHusle coObiTus. [uarpamma Oiinepa. OObenuHeHHE WU
5.8 nepeceueHne coObiTuil. HecoBMecTHbie coObITHS. Dopmyrna CIIOXKEHUS
BEPOSATHOCTEMN
5.9 YcnoBHas BeposTHOCT. [IpaBuio ymHoxxeHus. HezaBucumble coObITHS
[IpencraBnenne »skcnepuMeHTa B BuIe JepeBa. PemieHuwe 3aaad Ha
5.10 HaXO0K/IEHUE BEPOSITHOCTEH C MOMOIIBIO JIepeBa CIy4ailHOro 3KCrepuMeHTa,
auarpamm Jiepa
9 KUIIACC
Kon ITpoBepsiemMblii 3JIEeMEHT COePKAHMUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHue JaHHBIX B BUJE TaOIHUL, AUArpamMm, rpaukoB, HHTEPIIPETALUSI
5.1 JnaHHbIX. UTeHue u moctpoeHue Tabiul, AUarpaMm, rpaukoB Mo peasbHbIM
JTAaHHBIM
5.2 [TepectanoBku u dakTopua
5.3 CoueraHus ¥ YNUCIIO COUETAHUM
5.4 Tpeyronsauk [lackans. Pemenue 3a1au ¢ UCI0JIb30BaHUEM KOMOUHATOPUKH
£ 5 I'eomerpuueckas BeposATHOCTh. CiydaliHBIM BBIOOp TOYKM W3 (PUTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTHU
5.6 Hcneitanue. Ycenex u Heynaya. Cepus HCIIBITAHUH 10 TIEPBOTO ycIexa
. Cepus ucnbitanuii bepnymnnu. BepositHocTH cOOBITHII B CepuUM UCTIBITAHUI
' bepnynnu
5.8 CrnyualiHas BeJIMYMHA U paclpe/ielieHne BeposITHOCTEN



5.9

5.10

MaremaTuueckoe oOxuJaHue H aucnepcus. llpumepbl maTeMaTH4ecKoro
0KUJAHUS KaK TEOPETUYECKOIO CPETHETO 3HAUCHUST BEJIMUMHBI
MaremaTnyeckoe OXHAAHUE W JUCHEPCUS CIY4allHOM BEJIIMYMHBI «YHCIIO

YCIIEXOB B CEpHUH UCTIBITAaHUN bepHyin»

5.11

[TonsiTHe 0 3aKk0oHE OONBIIMX YHCceN. V3MepeHHe BEpOSITHOCTEH € MOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIbIINX YHCE B IPUPOJIE U 00IIeCTBE



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMoro
TpedoBaHMs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOEHMUSI
OCHOBHOW 00pa30BaTeIbHOM NMPOrpaMMbl OCHOBHOI'0 001IIero
oOpasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUAMHM: MHOMKECTBO, IIOJMHOXECTBO,
Olepaluy HaJl MHOKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUSAMU: rpad,
CBSI3HBIN Ipad, A1epeBO, UK, IPUMEHATh UX MPU PELICHUH 3a/]]a4; yMEHUE
WCTOJB30BaTh TIpauieckoe NPEACTABICHUE MHOXECTB JJISI OIMCAHUS
peaJIbHBIX MPOIIECCOB U SIBJICHUI, PU PEIICHUH 3a/1a4 U3 APYTUX yU4EOHbIX
MIpEAMETOB

YMeHue ornepupoBaTh TMOHSATHUSMH: OINpEIEIeHUE, aKCHOMa, Teopema,
JIOKA3aTeIbCTBO; YMEHHE pAacClO3HaBaTh WMCTUHHBIE U JIOXKHBIC
BBICKa3bIBaHUS, MPUBOAUTH MPUMEPbl W KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBHICKA3bIBAHUN

VYMmenune ONCprUpOBaTh IMOHATUAMU: HATYPAJIbHOC YUCIO, IPOCTOC U
COCTaBHOC YUCIIO0, JCITUMOCTDb HATYpPaJIbHBIX YHUCCII, IPU3HAKU ACIIMMOCTH,
1IEJI0€ YHCII0, MOJIYJIh YKCIIa, OOBIKHOBEHHAS IPOOb U IECSITHYHAS APOOb,
CTaHAAPTHBIN BHUJ YKCIIA, PAIMOHAIIBHOE YMCII0, HPPAIMOHAIBFHOE YHCIIO,
apupMETHIECKU KBaJPATHBIH KOPEHb; YMEHHE BBITIONHATH JCUCTBUS C
YHCIIaMH, CPaBHUBATh M YMOPSAJOYMBATH YHCIA, IPEICTABISITh YHCIa HA
KOOPJIMHATHOM MPSAMOI, OKPYIJIATh YMCIa; YMEHHE JeNaTh MPUKHUIKY U
OLICHKY pe3yJbTaTa BEIYHCICHUI

YMeHHne onepupoBaTh MNOHATHSAMH: CTENEHb C LEIbIM IOKa3aTeseM,
apupMeTHYECKU KBaJpaTHBIH KOPEHb, MHOTOUICH, ajreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYypPalbHOM CTENEeHU OOJbIIe
€IMHUILIBI; YMEHUE BBITIONHATH Pacu€Thl 1Mo GopMyliaM, IpeoOpa3oBaHus
LENBIX, TPOOHO-PAIIMOHANBHBIX BBIPAXKCHUN U BBIPAKEHUN C KOPHIMH,
pa3yIoKeHUE MHOTOYJIEHA HA MHOYKUTEIH, B TOM YHCIIE C UCIIOJIb30BAHUEM
(dhopmyn pa3HOCTH KBaJIpaTOB M KBajJpaTa CyMMBI U Pa3HOCTH

YMenue onepupoBaTh IMOHATHSAMHU: YUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pellaTh JHHEWHbIE W KBaJApaTHbIC ypaBHEHHUs, JPOOHO-
pallMOHAJIbHBIE YPABHEHHS C OJHOM TMEPEMEHHOH, CHCTEMBI JBYX
JVHEWHBIX YpPAaBHEHUW, JIMHEHHbICE HEPABEHCTBA M HX CHUCTEMBI,
KBaJpaTHbBIE U APOOHO-pAIMOHAIbHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMH,
B TOM 4YHMCJIE IPY PELIECHUU 3a4a4 U3 JIPYTUX MPEAMETOB U MPAKTHUYECKUX
3a/1a4; yMEHUE UCI0JIb30BaTh KOOPAWHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTh 17151 H300pakeHUs PelIeHUu YpaBHEHH, HEPABEHCTB U CUCTEM



YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHMA, rpaduk (QyHKIUH, HYIH
(YHKINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3PaCTaHMA,
yObIBaHUs, HauOoJblllee M HaWMEHbIEe 3HAYECHUS (DYHKIUHM;, yMEHHe
ONEpUPOBATh MOHATHSMM: TpsAMas MPONOPLHOHAIBHOCT, JIMHEWHAs
GbyHKIUSA, KBaApaTUuHas QYHKIUSA, oOpaTHas HPONOPLUOHAIBHOCTD,
napabosa, runepooa; yMeHne CTpouTh rpaduku (pyHKIUI, HCTIONB30BaTh
rpaduKku JUIsl ONpENeNIeHUs CBOMCTB IMPOILIECCOB M 3aBUCHUMOCTEH, IS
peleHus 3a1a4 U3 JpYTuX y4eOHbIX MPEIMETOB U pealbHOM KHU3HH,
yYMEHUE BbIpaXxaTh (POpMyJIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMU

YmMenue ONepUpPOBATH MOHATHUSIMH:: MOCJIEN0BATEIbHOCTD,
apudMeTHIecKasi U TeOMeTpUUIecKasi MPOrPecCUr; YMEHUE MCIIOIh30BaTh
CBOICTBA MOCTIEA0BATEIBHOCTEH, (HOPMYIIBI CYMMBI M OOIIETO YiIeHa MpU
pelIeHny 3ajiad, B TOM YHUCIIe 3a7a4 U3 JAPYTruX y4eOHBIX MPEAMETOB U
pEaNbHON KU3HU
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VYMmenue pemaTth 3aga4u pasHbIX THUIIOB (B TOM YHMCJIC Ha IPOUCHTHI, J0JIN
1 9aCTH, I1BUKCHHUC, pa60Ty, LHEHY TOBApPOB U CTOUMOCTD INOKYIIOK U YCIIYT,
HaJOormu, 3ajJadud Hu3 obnactu YIpaBJICHUA JIMYHBIMU H CEeMEHHBIMU
(bl/IHaHCB.MI/I); YMCHHCEC COCTABJIATH BBIPAKCHUS, YPABHCHUA, HCPABCHCTBA U
CUCTCMBbI 110 YCJIOBUIO 3aJa4M, HCCICAOBATH IIOJIYUYCHHOC PCHICHUC U
OLICHMBATDH HpaBIIOHO,Z[06HOCTL MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, NpsAMasi, Iy,
JIOMaHasi, Yroji, MHOIOYIOJbHHK, TPEYIOJIbHUK, PaBHOOEIPEHHBIH H
PaBHOCTOPOHHHMM  TPEYrOJIbHUKH,  NPSAMOYTOJIBHBIA  TPEyroJjibHUK,
MeaMaHa, OHMCCEeKTpHca M BBICOTA TPEYTOJIbHUKA, YETBHIPEXYTONbHUK,
napajjiesorpaMM, — poM0O,  TNPSAMOYTOJIBHUK,  KBaJpar, Tpamerus;
OKpPY>KHOCTb, KpYTI, KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemiarth 3a/1a4, B TOM YHCIIE U3 IOBCEHEBHOM )KU3HH,
Ha HaXOXKJICHHE NeOMETPUYECKHX BEJIMYMH C MPUMEHEHUEM H3YyYEHHBIX
CBOMCTB puryp u pakron

YMeHue onepupoBaTh TOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJIENbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEXIy NPSIMBIMHU, TEPICHAUKYISAP, HAKIOHHAS, IMPOCKIHS, I0I00ue
¢buryp, momgoOHbIE TPEYrOJIbHUKH, CUMMETPHsSI OTHOCHUTEIBHO TOYKU U
MpsIMOI; yMEHHME pAaclo3HaBaTh PABEHCTBO, CHUMMETPHIO M MOA00HE
¢buryp, napajsuieaIbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX B OKPY>KaOIIEM
MHUpe

YMeHue onepupoBaTh MOHATHSIMU: AJIUHA, PACCTOSIHUE, Yroi (BeJIWYMHA
yTIj1a, CAHYC U KOCUHYC yTJia TPEyroJIbHUKA), IUI0LIa/1b; YMEHUE OIICHUBATh
pasMepbl TpPeIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
MPUMEHSTh (HPOPMYIIBI IEPUMETPA U TUIOIIATU MHOTOYTOJIbHUKOB, JJIMHBI
OKpPY’)KHOCTM W  IUIOH[aAM  Kpyra, oObeMa  MpsSMOYTOJbHOIO
napajieJienunena;  yMeHUE  IPUMEHSATh  [PU3HAKK  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ VIJOB TPEYrojJbHUKA, TEOPEMY
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[Tudaropa, TpUroHOMETPUYECKHE COOTHOIICHUS JIJISI BBIUMCICHUS JIJTUH,
paccTOAHUM, TUIOIIANEH

YMmenne wu3zo0pakaTh IUIOCKHE (QUTYpl W WX  KOMOHMHAIWH,
NPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB U  D3JEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CHMBOJIFHOMY OIHCaHHIO

YMeHue onepupoBaTh MOHATUAMHE: MPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT;
KOOpJMHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOpa Ha
YHCIIO, CKaJIPHOE IIPOU3BEJCHUE BEKTOPOB; YMEHHE MCIIOIb30BaTh
BEKTOPBI U KOOPAMHATHI AJIsl IPE/ICTABICHHSI IaHHBIX U PEIICHUS 3a]a4, B
TOM YHCJIE U3 APYTUX YYEOHBIX MPEIMETOB U PEAbHON KU3HH

YMeHune oneprupoBaTh MOHITUSMU: CTOJIONKOBBIC U KPYTOBBIE AT PAMMBEI,
Tabmuimpl, cpeaHee apudMeTHYECKOoe, MeauaHa, HauOoJybpllee W
HaMMEHBIIICEe 3HAUCHUS, pa3MaxX YMCIOBOrO0 Habopa; YMEHHE W3BIICKATh,
HMHTEPIPETHPOBATh U IPEOOPA30BLIBATh MH(POPMAIIHIO, MTPEICTABICHHYIO
B TaOJMIIaX U HA TUarpamMMax, OTPaKaloIyl0 CBONCTBA U XapaKTEPUCTUKU
PCAJBbHBIX MPOHCCCOB U ﬂBHeHHﬁ; YMCHHUEC pPaClIO3HABATH HU3MCHYUBLIC
BEJIUYMHBI B OKPYKAIOIIEM MUpE

YMeHue omnepupoBaTh TOHATHAMH: CIyYalHBIA ONBIT (CITydaiHBINA
HKCHEPUMEHT), 3JEMEHTapHOoe COOBITHE  (PJIEMEHTApHBIH  HCXON)
CJIy4alfHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTD COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4YaWHBIX COOBITHH B  ONBITax C
PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMH COOBITHAMU; YMEHHE PEIIaTh 3a1a4H
METOZIOM OpPraHW30BaHHOTO Tiepedopa M C WCIOJIb30BAaHHEM NpaBUIIa
YMHOXXEHUS; YMEHHE OILICHUBATh BEPOSTHOCTH pEabHBIX COOBITHH |
SBJICHUH, TIOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaOBEPOSTHBIX
COOBITHH B OKPY)KAalOIIEM MHUpPE U B JKH3HH; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSX
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YMeHue BeIOMpaTh NOIXOASIINN H3yYeHHBINH METO JUIsl PeLeHUs 3a/iauH,
[IPUBOAUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HHU, PaclO3HABATh IIPOSBICHUE 3aKOHOB MAaTEMATUKH B HCKYCCTBE,
ONMCBIBATh OTJEIbHBIC BBIAAIOIIMECS PE3YJIBTATHI, IOJYYECHHBIE B XOE
Pa3BUTHUS MaTEMAaTHUKU KaK HAyKH, IPUBOJUTH IIPUMEPBl MATEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kona IIpoBepsieMblii 3JIeMeHT cojiepKaAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haku JeMMOCTH LEIbIX YUCET

12 OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOILEHTHI, OECKOHEUHbIE NEPUOANYECKUE
' apo6u

1.3 PanmonanpHeie yncna. ApudmMerndyeckue onepannn ¢ paluoHaJIbHBIMU YUCIIaMU

14 JHeiictButenpHbple 4yncna. ApudMeETHUYECKHE OMepaluud ¢ JACHCTBUTEIbHBIMU
' YHCIIAMH

15 [TpuOmk€HHbIE BBIYUCICHUS, MpaBWJIa OKPYIJIEHUS, NPHUKUAKA U OLIEHKa
' pe3yabTaTa BRIUUCIEHUIH
2 AnrebpanyecKue BEIPAKCHUS

2.1 BykBeHHbIE BBIpaXKeHHS (BBIPAKEHUS C IEPEMEHHBIMHU)

59 Crenenp ¢ menbiM TnokazareneM. CTeneHb C palMOHAIBHBIM ITOKa3aTeseM.
' CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckast 1poOb

95 Apudmernueckuil KOpeHb HaTypaJIbHOW cTeneHH. JefcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMHU HaTypaJbHOU CTETICHH
3 YpaBHEHUs U HEPAaBEHCTBA

31 Lensie u apoOHO-panMOHANBbHBIE ypaBHEeHUS. CHUCTEMBI M COBOKYITHOCTH
' ypaBHEHHIH

39 Llensie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYHMHOCTH
' HEPaBCHCTB

3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBeie OCIEI0BATEIIEHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TOCIEA0BATEIHLHOCTEN

4.2 Apudmernueckast 1 reoMmeTpudeckas mporpeccur. @opmyia CI0KHBIX IPOIEHTOB
5 OyHKIIH

Oynk1us, cnocoos 3aaanus Gpyskmd. ['paduk pynkiun. O0racTs onpeaeneHus u

51 MHO>KecTBO 3HaueHnH pyHkiuu. Hynu gynkuuu. [IpomexxyTkn 3HAaKOOCTOSIHCTBA.

o [TpoMexyTk MOHOTOHHOCTH (YHKIMH. MakCUMyMbl WU MHUHHUMYMBI (DYHKIIHH.
Haubounbiiee u HanMeHbIee 3HaUeHUE (PYHKIIMU Ha TPOMEXKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunartnas npsimast

6.2 JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTpus



7.1

['eomeTpuyeckue GUryphl 1 UX CBOMCTBA

7.2 TpeyronbHUK
7.3 MHOroyroiasHIUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuuecKuX BEIUUUH
7.6 Bexkrops!l Ha TI0CKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OrnucarenpHasi CTAaTUCTUKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 ['padsr
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