


IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK
U UX POJHU B 00pa30oBaHUU, HEOOXOJUMOM KakJI0My ueoBeKy. Bo3pacraer uucio
npodeccuid, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a30Bas MOJATOTOBKA
B 001acTh BEpPOATHOCTH W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
IPOAODKEHUs 00pa30BaHuUs U JUIs YCHEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kax1p1it 4ennoBek MOCTOSHHO NMPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOolio chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMenHo mo3TOMYy OCTpO BCTajga HEOOXOAMMOCTh chopmMupoBaTh Yy
oOyyaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBIISIIOIIEH  YMEHHME  BOCIHPUHUMATh U KPUTUYECKHU
aHAJIM3UPOBATh UHGOPMAITUIO, TPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEATbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
IPOU3BOIUTH MPOCTEHINNE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHaIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3IMYHBIX cdep KU3HU 00IIecTBa M TocyAapcTBa
npuoOuiaeT oO0ydarImMxcss K OOUIECTBEHHbIM HHTEpecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpPraHH3allMH mepebopa M moacyéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyax. 3HAKOMCTBO C OCHOBAaMH TEOPUU
rpadoB co3naét MareMaTuuecKuil pyHIaMeHT sl GOpPMHUPOBAHUS KOMIIETEHITUI B
obnactu WHPOPMATUKU U ITUGPOBBIX TeXHONOTUH. [IpW M3y4eHUH CTAaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TMPEACTAaBICHUS OOYYaroMMXCi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popmMupyercs MOHUMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COLIMATILHO 3HAYMMOMN MH(OpMAIUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBMM ¢ MaHHBIMH LEISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTUKA» OCHOBHOTO OOIIETO 0Opa30BaHUs BbIAEICHBI
clenyrome cojepkareabHo-MeToaudyeckue nunaun: «llpeacraBineHne gaHHBIX U
omucarelibHasl CTAaTUCTHUKa», «BeposSTHOCTb», «DJIEMEHTBHl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepsxanne nann «lIpencraBieHre TaHHBIX U ONMUACATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Il (DOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HWH(pOpMANUCH: OT
YTeHUS] W UHTeprpeTanuu WHGOpPMAIMK, NPEACTAaBIECHHON B Tabimuiax, Ha
auarpaMMmax W rpadukax, g0 cOopa, MpEACTaBICHHS M aHalld3a JaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTHUYECKUX XapPAaKTEPUCTHK CPEIHUX M PACCEHBAHUA.
PabGotas ¢ maHHBIMH, OOydYaroIIMecs ydaTCs CUYUTBHIBATH W HMHTEPIPETHPOBATH



JIAaHHBIEC, BBIABUIaTh, APTYMEHTHUPOBATh M KPUTHUKOBATH MPOCTEHIINE TUIIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH HUX
BJIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYnTHBHOE NpENCTAaBIECHUE O CIy4YalHOHM W3MEHUYHMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEW W TEHACHLMN CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW JJIsS
U3YUYEHUSI TEOPUU BEPOSTHOCTEH. boibllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMU.

[TonaTre BEpOSTHOCTH BBOAUTCA KakK Mepa MpaBAONofoOusi CIydailHOTO
coObrtusi. Ilpm w3ydyeHmm ydeOHOTO Kypca OOydYaroniuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOHST HayajdbHbIE MPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOGHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaromIuxcsi ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEPALMSAMHU HaJ MHOYKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl TPUMEHEHUS JJIsl PEUICHUS 3a/1a4, a TaKXKe HCIOIb30BaHUS B JIPYTHUX
MaTEMaTUYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercs y4eOHbINH Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXonmatr paszaensl: «lIpencraBieHne AaHHBIX M ONKCATENIbHas
CTaTUCTHUKA», «BeposTHOCTEY, «DneMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha usyudenne yueOHOTrO Kypca «BeposiTHOCTh U CTaTUCTUKA» OoTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hememo), B 8 kinacce — 34 yvaca (1 yac B
Henento), B 9 knacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJHUILI, JUarpaMm, rpaukoB. 3anojHEHNE
Ta0JIUI, YTEHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOIOYATBIX) H
KpYroBbIX). UTeHue rpaukoB peajabHbIX mpoieccoB. M3pneuenne nunpopmanuu u3
JUarpaMM U TaOJINIL, UCTIOIH30BAHNE U UHTEPIPETAIUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIeE M HaUMEHbIEE 3HAUYE€HHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cly4aitHoe coObiThe. BeposTtHocTs u
yacToTa. Pojb MaloBEpOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Yucio pédep M cyMMmapHas
crenenb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenn u muxnsl. [lytu B
rpadax. O6xon rpada (dinepoB myth). [IpencraBieHue o6 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momolisio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TaOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 2JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omnepauuu Haj
MHOKECTBAMHU: O0OBEIUHEHME, IepeceuyeHue, AononHeHne. CBoWcTBa omnepaunui
HaJl MHOXXECTBAMHU: II€PEMECTUTENIBHOE, COYETATENbHOE, PaCIpPEIEIUTEIbHOE,
BKJItoueHus. lcmonb3oBaHue Tpaduyeckoro MpenCcTaBiICHUs] MHOXECTB IS
OINHCAHUs PEAJIbHBIX MPOIIECCOB U SIBJICHU, IPU PEILICHUH 3a/au.

N3mepenne paccenBaHusi AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKJIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHSL ciydailHOro ombiTa. CrydailHble COOBITHS.
BepositHoct  coObiTuii.  OmBITEI ¢ PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU
coObiTuAMU. CiyuaiiHbiil BbIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolCTBa J€pEBBEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm peodep. [IpaBumio
yMHOXeHHUs. Perienue 3aa4 ¢ moMoIpto rpados.

IIpotuBononoxkueie coObiTusA. [uarpamma Oiinepa. OObeauHEHHE WU
nepeceueHne coObiThil. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxkeHwus. HeszaBucnmbie
coOpiTusa. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amau Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIYy4YailHOTO SKCIEPUMEHTA,

nyarpamm Jitepa.
9 KUIIACC

[IpeacraBnenre nmaHHBIX B BUAE TaOmuI, JAuarpamMm, TIpaduKoB,
WHTEpIIpeTalus TaHHbIX. UTeHHe U MOCTpOeHUE TabJIHIl, [uarpaMm, rpauKoB Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (akropuan. CodeTaHuss U YUCIO COUECTAHHUMA. TPEyTrObHUK
[Tackans. Pemenne 3a1a4 ¢ UCIoNb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCNBITAaHMM 10 TEPBOTO ycCIexa.
Cepuss wucnbiTanuii bepHymnu. BeposiTHOCcTH COOBITHIT B CEepUM HCTBITAHUN
bepnyun.

CnyyaiiHasg BeJIMYMHA W DPACHpPEACIICHUE BEPOSITHOCTEN. MaremaTuuyeckoe
oXuganue U - aucnepcus. Ilpumepsl  MaTeMaTHYECKOTO  OXHUJAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaremaThdeckoe OXUJaHUE U
JUCHEPCUSA CIyYaWHOW BEJIMYMHBl «YHUCIO YCIEXOB B CEPUM HCIBITAHHUMN
bepuynnm.

[Tonsarue o 3akoHe OonbIIMX yKcen. M3MepeHue BEpOSATHOCTEN C MOMOIIBIO
4acTOT. PoJib 1 3HaueHKE 3aKOHA OOIBIIUX YKUCEI B IPUPOJIE U OOIIECTRBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTb U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:

e BBISABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSITUN, OTHOIICHUU MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATUM, YyCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJII OOOOINEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATH M  MPEeOOPa30OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE W OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIe W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHUBOpeYrsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUYHH;
JieNaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (MIpsIMBbIC W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIbCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIoco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONEe TMOAXOMANMH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/ILCKHE AeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYIHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOJCHMS, HCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TAKXKE BBIIBUraTh
MPEIOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITh HEIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHOM TpauKod H HUX
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMYyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npo0JieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1aud, HKCIIEPUMEHTA,
HCCIIEIOBaHMs], IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMHA U OCOOCHHOCTEN ayIUTOPUH;

MIOHUMATh W UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUYaTbHON
paboTHI PHU PEIICHNH YYEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThI, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOET0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs C Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMM CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTHYECKOM 3aauH;

NPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJjacce OOyYarolIMIICS TOJYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Uutare uH(OpMaIUio, TPEICTAaBICHHYI0O B TaOnuiax, Ha JIudarpammax,
NpEeACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYTroOBbI€) IO MAaCCUBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEalbHbIE  YWCIOBBIE  JaHHBIE,
Ipe/ICTaBIICHHbIE B TA0JIMIIAX, HA TUarpaMMmax, rpapukax.

Hcnonp30oBaTh i1 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpeaHee apudMeTHUECKOE, MeJuaHa, HauOoJiblllee W HAUMEHbIIEe 3HAYCHUS,
pa3Mmax.

Nmers mnpencraBieHWe O CiaydallHOM W3MEHUMBOCTH Ha IpPUMEpPaxX ILIEH,
(bu3nUecKuX BETWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEJCTABICHUE O
CTAaTUCTUYECKOU YCTOMYHUBOCTH.

K xoHiy oOydeHuss B 8 kJiacce oOydYaromMiicsi TMOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHIIC
Tabyull, [uarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUJIEC TaOIUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JTaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IOKAa3aTeNen: CPEIHUX
3HAYEHUN U Mep pacceruBaHus (pa3max, TUCIIEPCHs U CTAHJAPTHOE OTKIOHEHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHUI W YaCTOTHI COOBITUI, B TOM YHCIIC
0 pe3yJbTaTaM U3MEpPEHUN U HAOJIIOICHUM.

Haxonutb BEpOSITHOCTU Clly4ailHBIX COOBITUI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
ayarpamMMbl Diiiepa, YucioBasi mpsmast.

OnepupoBaTh TOHATUSMH: MHOXECTBO, ITOJMHOYKECTBO,  BBINOJHSATH
omepanud HaJ MHOXECTBAMHU: OOBEIWHCHUE, IMIEPECEUCHHE, JOTOJHEHNE,
MIEPEUYUCIISITh 3JIEMEHTHI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOYECTB.

Hcnonb3oBath rpaduueckoe MpeACTaBICHHE MHOXECTB W CBA3EH MEXIY
HUMU ISl ONIUCAHUA MPOILIECCOB U SIBIICHUM, B TOM YHUCJIE MPU PEIICHUU 3a7ay U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K koHiy oOydeHuss B 9 kJacce OOyYaroIIMiICS TOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMaIMIO, MPEACTaBICHHYIO B
pa3IMUHBIX MCTOYHMKAX B BHUJE TaOJMIl, guarpamMMm, TpadukoB, MPEACTaBIATH
JaHHBIE B BUJIE Ta0OJIUII, UarpaMM, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUsI U MEPBI PACCEUBAHUA.

HaxoauTbs 4acToThl 3HaYEHUI M 4acTOTHlI COOBITHSI, B TOM YHUCIIE TMOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

Haxonutb BEpOSITHOCTU CIly4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUAX UCNIBITAHUN bepHyIuIn.

Nmers mnpexacraBiieHWEe O CIy4alHOW BEJIWYMHE M O PACHPEACICHUU
BEPOSTHOCTEM.

HNMeTh mnpencTaBieHWe O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBUIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N Haumenosann | KXOJIM1€CTBO 1acoB DJ1IeKTPOHHBbIE
n/ ¢ pasieiob u Beer Kontpoabubl | IIpakTuyecku (wipposrie)
TeM odpa3oBaTebHbIE
n 0 e padoThbl e padoThblI
NMporpamMmblI pecypchl
Bbu6mmoreka [JOK
IIpencraBienne
7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX
c
bu6mmoreka [JOK
OnucarenpHas
8 1 https://m.edsoo.ru/7f415fd
CTaTHCTUKA .
. bu6mmoreka [JOK
Cnyuaitnas
6 1 https://m.edsoo.ru/7f415fd
M3MEHYHBOCTh .
bu6mmoreka [IOK
Beenenue B
4 https://m.edsoo.ru/7f415fd
Teoputo rpados .
BepositHOoCTh M
bubmuoreka [{OK
4acToTa
. 4 1 https://m.edsoo.ru/7f415fd
CITy9aifHOTO .
COOBITHS -
O0001menue, bu6mmoreka [IOK
CHCTEMAaTHU3allH 5 2 https://m.edsoo.ru/7f415fd
s1 3SHAHUM c
OBIIEE
KOJIMYECTBO
4 2
YACOB IIO 3 >
ITPOI'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

N Haumenopann | IXOJIM1€CTBO 4acoB DJIeKTPOHHBIE
o
n/ ¢ pasaeiaon u Bcer Konrtpoasnsl | IlpakTuyeckn (pposbie)
TeM o0pa3oBaTe/bHbIE
n 0 e padoThI e padoThblI
NMPOrpamMmblI pecypchbl
ToBTODEHME bubmuoreka [JOK
1 P 4 https://m.edsoo.ru/7f417fb
Kypca 7 Kiiacca N
OnucarenbHas
bu6mmoreka [IOK
CTaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417fb
PacceuBanue 5
MAHHBIX B
bu6mmoreka [JOK
3 MmnosxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositHoCTh bub6nuorexa [IOK
4 CIIy4aitHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITHS 2
bu6mmorexa [IOK
BBenenue B
5 4 https://m.edsoo.ru/7f417fb
TeopHio rpadon )
CorvaaitibLe bubmuoreka [JOK
6 Y 8 https://m.edsoo.ru/7f417fb
COOBITHS )
O0600meHwue, bu6mmorexa [IOK
7 CHCTEMATHU3aIA 4 2 https://m.edsoo.ru/7f417fb
sl 3HAHUI 2
OBUIEE
KOJIMYECTBO
34 2 1
YACOB I1O
ITPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIACC

N Haumenosann | KO/IMYECTBO 1acoB DJIEKTPOHHBIE
o
n/ ¢ pasienos u Bcer KonTtpoubsnsl | IIpakTHuyeckn (pposbie)
TeM o0pa3oBaTejibHbIE
n 0 e padoThbl e padoThl
NMPOrpamMmbl pecypchl
ToBTODEHIe bubmuorexa [JOK
1 P 4 https://m.edsoo.ru/7f41a30
Kypca 8 Kiiacca )
DJIEMEHTHI bu6mmoreka [IOK
2 KOMOHHATOPUK 4 1 https://m.edsoo.ru/7f41a30
u 2
TI'eomeTpuuecka bubmorexa TTOK
3 P 4 https://m.edsoo.ru/7f41a30
s BEPOSITHOCTh 5
but6mmoreka [IOK
HcnbiTanus
4 6 1 https://m.edsoo.ru/7f41a30
bepnymm )
Corvaaiinas bubmuorexa [JOK
5 Y 6 https://m.edsoo.ru/7f41a30
BEJIMYMHA )
bu6nuoreka [IOK
0600 ,
6 ODILEHHe 10 1 https://m.edsoo.ru/7f41a30
KOHTPOJIb )
OBUIEE
KOJIMYECTBO
34 1 2
YACOB IIO
ITPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHoypouHoe miianuposanue (7)

Ne Ypoka Tema ypoka Yacel Marta
1 [IpeacraBieHue NaHHBIX B TAOIUIAX 1
2 W3Bneuenne U nHTEpHpeTaMs TAOIUYHBIX JAHHBIX 1
3 [NpakTHyeckue BEIYUCICHHS 110 TaOIMYHBIM JaHHBIM 1
4 IpaxTryeckas padora Ne 1 "Tabmurpr" 1
5 [IpencraBiienre JaHHBIX B BHJIE CTOIOMKOBEIX (CTOOYATHIX) THArpaMM 1
6 [IpencraBneHue JaHHBIX B BUJE KPYTOBBIX IHarpaMM 1
- [Mpumenenue rpauKoB A1 ONMHMCAHUS 3aBUCHMOCTEH BEJIMYHH, |

MIPEACTaBIICHUS JAHHBIX
8 [paxTryeckas padora Ne 2 " luarpammsbr” 1
9 [NonsTre onmucarenbHOM cratucTuku. CpeHee apupMEeTHIECKOe U ero 1

CBOMCTBA
10 Meauana uciioBoro Habopa. Y CTOHYMBOCTh METAHbI 1
11 Mopa uuciioBoro Hadbopa. CBOWCTBO MOJIBI 1
12 Pemienne 3a1a4 Ha MpUMEHEHNE CPEHET0 apu(QMETHIECKOT'0 U MEIHaHbI 1
13 Ipaktuyeckas padora Ne 3 "Cpennue 3HaueHus" 1
14 Hanbonpuree n HanMeHbIIee 3HAYEHUS YHCIOBOTO Habopa 1
15 Pazmax urcnoBoro Habopa 1
16 Brruncnenne cTaTHCTUUECKUX XapaKTEPUCTUK 1
17 CryyaliHast H'3MEHYUBOCTH (TIPUMEPHI) 1
18 To4yHOCTB U MOTPEIIHOCTh U3MEPEHUI 1
19 YacroTa 3HaueHU B MaCCUBE JaHHBIX 1




20

['pynnupoBka naHHBIX

21 I'mcrorpaMmel

22 [pakTryeckas padora Ne 4 "Crnyuaiinas ”3MEHUYHBOCTB"

” I'pad, Bepimna, pedpo. Bupl rpadoB. MojennpoBaHue ¢ MOMOIIBIO
rpaga

24 Crenienb (BaJ€HTHOCTB) BepIIMHBI. Yricio pédep u cyMMapHasi CTEIeHb
BepiuH. Llens u nuki

)5 [Ipencrasnenue 06 opuenTHpoBaHHBIX rpadax. [IyTe B rpade. O6xoxq
rpada

26 Cas3HOCTH Tpada

7 CryyaliHBI{ OIBIT U Cly4aiiHoe coObITHE. HeBO3MOXKHBIE U JOCTOBEPHBIE
ciTy4JaiiHble COOBITUSI U MX BEPOSITHOCTh

73 BepostHOCTD 1 YacToTa COOBITHS. PONb ManoBepOsSTHBIX U MPaKTUYECKU
JIOCTOBEPHBIX COOBITUI B PUPOJE U B OOIIECTBE

29 Mosera 1 urpanbHas KOCTb B TEOPHH BEPOATHOCTEN

30 [pakTryeckas padora Ne 5 "Hactora BeimageHus opia

31 Hrorosas koHTpoJIbHAS paboTa

10 Pemienne 3aga4 Ha npeacTaBiIeHUE U ONMCAHNUE
JIAHHBIX C TOMOIIBIO M3YYEHHBIX XapaKTEPHCTHK
[loBTopenue. Tabnuiisl, nuarpammel, rpaduku. CpenHee

33 apudMeTHIeCKOoe, MeTMaHa, HauOoJbIlIee M HAUMEHBIIICE 3HAUCHUS
YHCIIOBOr0 Habopa
[loBTopenue. Tabmuupl, muarpammsl, rpaguxu. CpenHee

34 apudMeTHIecKoe, Merana, HanbombIiee ¥ HanMEHbIIIee 3HAYSHUS
YKHCJIOBOro Habopa

35 IloBTOpenue. Beenenue B Teopuro rpados. BeposTHOCTh Cliy4aliHOTO
COOBITHS

36 [loBTOpenwue. Beenenne B Teopuro rpadoB. BeposTHOCTH cirydaiiHOTO

COOBITUSA




IHoypouHnoe niianupoBanue (8)

Ne Ypoka Tema ypoka Yacsl Hara
1 [IpencraBnenue qanueix. OnucaTenbHas CTaTUCTUKA 1
2 CiayuaitHast n3MeH4YMBOCTh. CpeZiHue YUCIOBOr0 Habopa 1
3 Chydaiiable coObITHS. BeposTHOCTH 1 yacTOThl. MOJIENN HTPATBHON KOCTH 1 |
MOHETBI

4 Mopenu urpaabHOM KOCTH M MOHETBI 1

5 MHOXeCTBO, MOJMHOXKECTBO. [ padudeckoe MpeacTaBIeHHE MHOKECTB 1

6 Onepanyy Hag MHOKECTBaMH: 00bEAMHEHHE, IIepeccUeHIe, TOTOTHCHHUE. |
Juarpammel Diinepa

7 MopenupoBaHue peleHHst 33124 ¢ TOMOIIbI0 MHOXKECTB 1

g CBoiicTBa onepauuii HaJl MHOXKECTBAMU: IIEPEMECTUTEIHHOE, COUETaTEIbHOE, |
pacIpeaenuTenbHOe, BKIIOUSHHS

9 Ciry4aifHbIC ONBITHI. DJICMEHTapHBIC COOBITHS 1

10 BeposiTHOCTH 3r1eMeHTapHBIX COOBITHI. PABHOBO3MOXKHBIE 31€MEHTapHBIE |
COOBITHS

11 braronpusiTCTBYIOIIIE AIEMEHTAPHBIC COOBITHS 1

12 BepositHOCTH cOOBITHI. BBIUncieHue BepoSTHOCTH 1

13 OTIBITH C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CIydaifHBINH |
BBIOOD

14 IMpaxtuuaeckas padota Ne 1 "OBITE ¢ PaBHOBO3MOXXHBIMHE JIEMEHTAPHBIMU |
coOpITUAMU"

15 OrtkioHeHus. OCHOBHOE CBOMCTBO OTKJIOHEHUI 1

16 Jucnepcus yncinoBoro Habopa. CBOWCTBO JUCIICPCHA 1

17 CraHgapTHOE OTKJIOHEHHE YUCIIOBOro Habopa. CBOMCTBO CTaHIAPTHOT O 1
OTKJIOHEHHS

18 JnarpamMMbl pacceMBaHUS 1

19 [lonsTtre nepeBa. DMeMEHTHI IepeBa 1

20 CBoiicTBa jiepeBa: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHNE BUCSYEH BEPIUHBI, |

CBsA3b MEXKAY YUCJIOM BEPIIWH U YUCIOM pe6ep




21

IIpaBuio yMHOXKEHUS

22 MonenupoBanue peleHus 3a1ad ¢ IOMOLIbI0 AePEBbEB

23 OnpezencHue cry4aitHOro coObITrs. [IpoTHBONONOKHBIE CITydaiiHBIe COOBITHS

24 OObenuHeHue u nepeceyeHne coobITuil. Juarpamma Diinepa

25 HecoBmecTtHbie coObITHsI. DOpMyTa CIIOKEHHS BEPOSITHOCTEH

26 IIpaBmiio yMHOKEHUSI BEPOITHOCTEN. Y CIIOBHAsI BEPOSITHOCTh

27 YcnoBHas BeposiTHOCTh. HezaBucuMble cOOBITHS

28 JepeBo cirygaitHOTro ombITa

29 IIpencraBnenue cay4aifHOro 3KCIEpUMEHTA B BUJE JEPEBA

30 Pemenuie 3agau Ha HaX0XKJIEHUE BEPOSATHOCTEH, B TOM YHCIIE YCIOBHBIX, C
UCIIOJIb30BaHUEM JEpeBa CIy4aifHOro OIbITa

31 HtoroBast koHTpoJbHAs paboTa

32 Perienue 3a1a4 Ha BBIYMCIICHUE BEPOATHOCTEN

33 IToBTOpeHue. BeposTHOCTE ciIydaifHOrO COOBITHS

34 IToBTOpeHue. BeposTHOCTh CIy4aifHOro COOBITHS

35 IloBTOpeHue. Brenenue B Teoputo rpado

36 [ToBTOpenue. Beenenne B Teoputo rpadon




IHoypouHnoe niianupoBanue (9)

Ne Ypoka

Tema ypoka

Yacel

Jara

HpCI[CTaBJ'IeHI/IC JaHHBIX

2 OnwucarenbHasi CTaTUCTUKA 1

3 BeposaTHOCTb ciryqallHOTO COOBITHS 1

4 HesaBucumocts coObITHi 1

5 KomOuHaTopHOE TIpaBUIIO0 YMHOXKEHHS 1

6 [lepectanoBku. dakropuan 1

7 Yucro couetanuit U TpeyronbHUK [lackans 1

3 [pakTryeckas padota Ne 1 "BerunicieHre BepoATHOCTEH C UCTIONB30BaHHEM |
KOMOHHATOPHBIX (DYHKIUH 3IeKTPOHHBIX TaOIuIl"

9 [MonsTre reomerpuueckoii BepossTHOcTH. CilydaifHBIN BEIOOp TOUKH U3 |
(urypsl Ha MIOCKOCTH

10 Pemenue 3a1a4 Ha HaXOXKICHHUE BEPOSITHOCTEH B OIBITAX, IPEICTaBUMBIX KaK |
BbIOOP TOYEK U3 MHOTOYTOJIbHUKA, Kpyra

1 Ciry4aifHBIi BBIOOp TOUKH M3 OTPE3Ka, IYTH OKPYXKHOCTH, YHCIOBOTO 1
MIPOMEXYTKA

2 Pemenue 3a1a4 Ha HaXOXKIGHHUE BEPOSITHOCTEH B OMBITAX, NPEICTAaBUMBIX KaK |
BBIOOp TOYEK M3 OTPE3Ka MIIM IYyTU OKPYKHOCTH, YUCIOBOTO MPOMEXKYTKA

13 VYcnex u Heynava. VcnieiTanust 0 TIEPBOTO ycrexa 1

14 Cepus ucneiTanuii bepaymm 1

15 Yucno ycnexoB B HCNIBITaHUAX bepHym 1

16 BepositHoCTH COOBITHIT B HCTIBITaHUSIX bepHymm 1
Pemenne 3a1a4 Ha HaXOXKICHUE BEPOSITHOCTEH JIEMEHTAPHBIX COOBITHI B

17 CEpUM MCIBITAHNN bepHyInH, Ha HAXO0XKIECHUE BEPOSITHOCTH OIPENEIICHHOT O 1
YHCIIA YCIIEXOB B CepUM UCTbITaHuil bepHynmm

18 ITpaktuueckas padora Ne 2 "Vcnerranust bepaymm" 1

19 Ciyuaiinas BeIMUYMHA U paclpeeeHle BEpOATHOCTEHN CllydaiiHON BeIMYUHbI 1

20 MatemaTudeckoe 0KUAAHUE U JUCIEPCUs CITy4aitHON BEIMYMHBI 1




MaremaTtuyeckoe OXXHUIAHUC U JUCTIEPCHUA YHCJIa YCIIEXOB U YaCTOThI yCliexa

21 o
B CepHHU UCHIBITaHMIH bepHymmm
Pemienne 3a1a4 Ha BEIYHUCIICHUE MaTEMAaTHYECKOTO OXKHUIAHUS U TUCTIEPCHU

22 JIMCKPETHOM ciTydaifHOM BENWYMHBI 10 33JaHHOMY pacIpeeleHUI0, B TOM
YHCIIe 3334, CBSI3aHHBIX CO CTPAXOBAHHUEM U JIOTEPESIMHU

23 IlonsaTre o 3akoHe Gonpmx urcen. M3mepenne BeposiTHOCTEN C TTOMOIIHIO
4acToT

24 [TpuMeHeHre 3aK0HA OONBIIKX YUCEI

25 Hrorosas KoHTponbHas paboTta

26 Pemenmne 3amau

27 [oBTopenue. [IpencraBnenne naHHbIX. TaOMHUIbI, TMarpaMMBbl, Tpaduku

28 [ToBTOpenue. OnucarenbHasi CTATUCTUKA

29 IToBTOpenue. BeposiTHOCTD ciy4aifHOro COOBITHS

30 IToBTOpenue. Pemenne 3ana4 Ha HaXOXKACHUE BEPOATHOCTEN, B TOM YHUCIIE
YCJIOBHBIX, C UCIOJIB30BaHUEM JIepeBa CIIy4aifHOro OIbITa

31 [loBTOpeHue. DneMeHTh KOMOMHATOPHKH

32 IToBTopenue. Ucnbitanus bepruynmm

33 IloBTopenue. City4aiiHble BEIMUMHBI U PacpeeIeH s

34 [oBTOpeHue. BrruncieHre BEPOSATHOCTH C MTOMOIIBIO OpMYIT
KOMOHMHATOPHUKH

35 [oBTOpeHue. Brruncienne BEpOSATHOCTH C MTOMOIIBIO POpMYIT
KOMOUHATOPUKU

36 [oBTOpeHue. Brruncnenne BEpoATHOCTH C MOMOLIBbIO POpMYIT

KOMOHHATOPHKH




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yjabTarta
5 BeposTHOCTh 1 cTaTUCTHKA
Uwurare MHPOpPMAIHUIO, MIPEICTABICHHYIO B TA0IHIIAX, HA JUArpaMMax,
5.1 NOpeJICTaBIsATh JaHHbIE B BHUAE TaOJHI, CTPOUTH JAHUArPaMMBbI
(cTonOuKOBBIC (CTOMOUATHIC) M KPYTOBBIE) 110 MaCCHBAM 3HAUCHUH
- OnuceiBaTh W HMHTEPIPETUPOBATH peEaJbHbIE YHUCIIOBBIC JaHHBIC,
IpeJICTaBJICHHbIE B TA0IMIIAX, HA JUarpaMmax, rpadukax
Hcnonb3oBath JUTS ONMMCaHUs JTAHHBIX CTaTUCTUYECKHE
53 XapaKTePUCTHKH: cpeHee apupMeTHIecKoe, Mearana, HanbobIiee u
HaVMEHbIIIEE 3HAUECHMsI, pa3max
NmeTs npeacraBieHne 0 CiydyalHONM M3MEHYMBOCTH HA PUMEPAax LEH,
54 bu3NYECKUX  BEIWYHMH, AHTPONOMETPUYECKHX JAaHHBIX, HUMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yjabTarta
5 BeposTHOCT 1 cTaTUCTHKA
W3Bnekath u TpeoOpa3oBBIBaTE MHGPOPMAIUIO, TPEJICTABICHHYIO B
5.1 BUJE Ta0nuil, Auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BHJIE
TabuIL, AUarpamm, rpaduKkoB
OnuceiBaTh JIaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTesei:
5.2 CpPeIHMX 3HAUYCHMH W Mep pacceuBaHus (pa3max, ITUCHEPCUS U
CTaHJapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAYECHHMH M YaCTOThI COOBITHIH, B TOM




YHUCJIE O pe3yabTaTaM U3MEPEHUN U HAOTIOACHUI

Haxomute BeposTHOCTH Cily4allHBIX COOBITMII B OIbITaX, 3Has

54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
ss Hcnonp3oBate  rpaduueckue  MOJENW:  JEPEBO  CIy4alHOTO
' 9KCIIEPUMEHTA, AMAarpaMMbl Jiiepa, YuCiIoBas mpsmas
OnepupoBaTh MOHATUSMHU: MHOXXECTBO, IOJMHOKECTBO; BBIIIOJIHATH
56 olepalvd  HaJg  MHOXECTBaAaMH:  OOBEIMHEHHE, IepeceucHHe,
' JOTIOJIHEHHUE; IEPEUNCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOWCTBA
MHOKECTB
Hcnonp3oBare rpaduyeckoe NpPeACTAaBICHUE MHOXECTB M CBS3Ei
5.7 MEXK]ly HUMH JJIs1 OMCAHUS TIPOLIECCOB U SIBJICHUI, B TOM YHUCJE MPHU
peLICHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiemMble IpeaMeTHBIC Pe3yJILTAThI 0CBOCHHS OCHOBHOMH
NpOBEPSIEMOro .
o0pa3oBaTe1bHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTaTa
5 BeposiTHOCT 1 cTaTUCTHKA
W3Bnekath u mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTABICHHYIO B
5.1 pPa3IUYHbIX MCTOYHHMKAX B BHJE TaOMUL, AMarpaMM, Ipadukos,
NPEICTaBIATh JaHHbIE B BUAE TaOJMLl, AUarpamMmm, rpagMKoB
55 PemaTh 3a1aum OpraHM30BaHHBIM NEPEOOPOM BapHAHTOB, a TAKXKE C
' MCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB
Wcnonp3oBaTh  onucaTenbHblEe  XapaKTEPUCTHUKU JJII  MacCUBOB
53 YHUCJIOBBIX JaHHBIX, B TOM YHUCJIE CpEJHHUE 3HAUEHUS U Mepbl
paccenBaHus
54 HaxomuTe uyacToThl 3HAUEHWH W 4YAaCTOTHI COOBITHSA, B TOM 4YHCIIE
' HOJIb3YSICh PE3ybTaTaMM IIPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUH
HaxoauTe BepOSTHOCTH CITydailHBIX COOBITHI B M3yUEHHBIX OMBITaX, B
5.5 TOM 4YHCJI€ B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

CO6BITI/IHMI/I, B CCpHiIX HUCIIBITAaHHI J0 IICpBOro Yyclecxa, B CCpHUAX




ucnbITaHu bepHyu

HNmers mpexacraBieHue O CIydalHOM BEJIIMYMHE U O PAaCIpeIeleHUU

5.6

BEPOSITHOCTEH

Nmets mpejacTaBieHne O 3aKOHE OOJNBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH M O pOJU 3aKOHA

0O0JBIINX YKCEN B IPUPOE U OOLIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTHCTUKA
[IpencraBnenne JaHHBIX B BUAE TAOJHI, JHarpaMMm, rpadukoB. 3amnoiHeHHe
TaOIMI], YTEHUE MU TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBeix). UreHue TpaduKOB peambHBIX MpoleccoB. 3BiedeHwne
MHpOpPMALIMK W3 JuarpaMM M TaOJIML, HUCIOJb30BaHUE M HHTEpIpeTauus
JAHHBIX
OnwucarenbHasi CTAaTHCTUKA: cpenHee apudmMeTHueckoe, MeIuaHa, pasMmax,
5.2 HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAaYeHUsI Habopa YUCIIOBBIX JaHHBIX. [IpuMephl
CIy4ailHOM U3MEHYMBOCTH
CrnyyaifHblif SKCHEpUMEHT (ONBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh U
53 yacToTa. Pojib ManoOBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoze U B obuecTse. MoHeTa U UrpajbHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepiiuHbl. Yucino pédep m cymMmapHas
54 crenieHb BepiiuH. [Ipeacrasnenue o cesi3HocTH rpada. Llenu un uuxinsl. [lyTtu
' B rpadax. OO0xox rpada (sinepoB nyth). IIpencraBneHue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ momouisbio rpagoB
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBnenue naHHBIX B BUAE TaOJIUL, AUarpaMM, rpadukoB
- MHOX€eCTBO, 3JIEMEHT MHOXECTBa, IMOJAMHOXecTBO. Omepanuu  Haj
' MHOX€eCTBaMU: 00beMHEHHUE, IepeceueHue, JONOTHEHNE
53 CaolicTBa onepanuii HaJy MHOKECTBAMU: IIEPEMECTUTEIILHOE, COUETATENBHOE,
' pacnpenenuTeabHOe, BKIIOYCHHS
54 Hcnonp3oBanne rpaduyueckoro MpeACTABICHUS MHOXECTB Ui ONHCAHHS

PEAJIbHBIX ITPOLECCOB U HBHCHHﬁ, IIpHu pCIICHUHA 3aaa4.




H3mepenne paccenBaHusl AaHHBIX. Jlucriepcus U CTaHAAPTHOE OTKIOHEHUE

> YHCIOBBIX HA0OpOB. J[narpamma pacceuBaHUs
DneMeHTapHble COOBITUA Ciy4ailHOro ombiTa. CiydaifHble COOBITHS.
y BepositHocti  coObITHii. OmNBITBI ¢ PaBHOBO3MOKHBIMH  3JIEMEHTapHBIMU
' coObiTusimMu.  CrydaiiHbiii  BbIOOp. CBs3b MEXIy MAaJOBEPOATHBIMH U
NPaKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
JlepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPIIUHBI, CBA3b MEXKY YMCIIOM BepIIUH U yrcioMm pédep. [Ipasuio
yMHOXKeHUs1. Pernenne 3a1a4 ¢ moMoIsio rpagos
[IpotuBomnonoxusle coObiTus. Juarpamma Diinepa. OObeauHeHHE WU
5.8 nepeceuenre coObITuil. HecoBmecTHble coObITHs. PopMyrna CIOXKEHHS
BEPOSATHOCTEMN
59 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxxenus. HezaBucumblie coObITHS
[IpencraBnenne »sKkcnepuMeHTa B BUAE JepeBa. Pemenue 3amad  Ha
5.10 HAaXOKJICHUE BEPOSITHOCTEN C MOMOUIBIO JIEPEBA CIYyYaHOIO YKCIIEPUMEHTA,
auarpamMm Jiiepa
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U CTaTUCTHKA
[TpencraBnenue NaHHBIX B BUJE TaOJMIl, [UarpaMM, rpaukoB, HHTEPIpETALUs
5.1 JaHHbIX. YTeHue u mocTpoeHue Tabiul], AuarpaMM, rpadukoB MO pealbHbIM
JTAHHBIM
5.2 [TepecTanoBku U paxkTopual
53 CoueTaHus U YUCIIO COYETAHUN
5.4 Tpeyronbuauk [ackans. Pemenue 3amad ¢ ucnoyiib3oBaHuEM KOMOWHATOPHKH
s I'eomerpuueckass BeposATHOCTh. Clly4ailHbIi BBIOOp TOYKHM W3 (UTYPHI Ha
. IUIOCKOCTH, U3 OTPE3Ka U U3 1yTH OKPYKHOCTU
5.6 Hcneitanue. Ycenex u Heyaauya. Cepus UCIBITAaHUMN 10 IEPBOIO ycrexa
57 Cepust ucneiTanuii beprnymiu. BeposiTHocTu coObITHH B CepUM HCTIBITAHUH
' bepnymm
5.8 CrnydaifHasi BeJIMYMHA U PACIpeIeNIeHUe BEPOSTHOCTEM
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MartemaTudeckoe OXHWIAHUC U JUCIICPCUA. HpI/IMepBI MaTEMaTHYICCKOI'O

OKHNJaHHd KaK TCOPCTHYCCKOI'0 CPECAHECTO 3HAUCHUS BCIIMUUHBL

5.10

MaremaTudeckoe OXKHJIaHHE | AUCTICPCUA CnyqaﬁHoﬁ BCINYHNHBI «YHCIIO

YCIIEXOB B CEpHUM UCNIbITaHNN bepHyum»

5.11

[Tonsitue o 3akoHe OodbImIMX yucen. M3mepeHue BEpOATHOCTEH C MOMOIIBIO

yacToT. Pob 1 3HaueHue 3aK0Ha OOJIBIIMX YHCET B npupoac u O6H.[CCTB€




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLlun
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIOJb30BaTh
rpaduyeckoe MpeACTaBICHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OllepupoBaTh IOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  pacClO3HaBaTb  HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTb IPUMEPBl U  KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPaJIbHBIX YUCEI, NPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOPEHb;, YMEHHUE BBINOJHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBATh M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJMHATHOM MpsIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaThb NPUKHAIKY H
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMmeHue OICprupoOBaTh TIMOHATUAMU: CTCICHL C MCJIbBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1mo ¢opMmylsiaM, IpeodOpazoBaHuUs
IEJIbIX, APOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHEe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(GopMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OmnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTb JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpOOHO-
paloHaIbHbIE YPABHEHUS C OAHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHUn 3a1a4d U3 JIPYTuX IPEeIMETOB M IMPAKTUYECKUX 3a1ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYI0 U KOOPAWMHATHYIO IUIOCKOCTH IS
n300paKeHHsI pelICHU ypaBHEeHUI, HEPABEHCTB M CUCTEM

YMmeHue omnepupoBarth MOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLUUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepbosa; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHUs CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad M3 APYTUX Y4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEKIY BETUIUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENbHOCTD, apupMeTHIECKas
U TEOMETpHUYECKas IPOrpecCUd; YMEHHME HCIIOJIb30BATh  CBOMCTBA
HOCJIEeI0BaTeNbHOCTEH, (OPMYINIBI CyMMBbl M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX HPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4M pa3HbIX TUIOB (B TOM YMCIIE€ HA MIPOLEHTHI, 10JU U
4acTH, ABWKEHHE, padoTy, IIeHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISTH BBHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEIOBATh IIOJy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOJTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, paBHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTB,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3aJa4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB QuUryp u
¢dakToB

10

YMeHue omepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBIX, YToJl
MeXy IpSIMbIMU, IEPIIEHIANKYJIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
noJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apaJuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MHUPE

11

YMeHne onepupoBaTh MOHATHUSMU: JIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yriia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJI0MIA/h; YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMeETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MPsIMOYTOJBHOIO Mapalljielienuiea; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMenue  uzoOpaxarb IUIOCKME  (QUTYpRl W HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAasi CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTHX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBI,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Meanana, HanooJbIIee U HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
UHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALIHIO, MPEACTABIECHHYIO B
TabIMIax ¥ Ha JuarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peasIbHBIX MPOIECCOB U SIBICHUN; yMEHHME pAacClO3HABaTh H3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpe
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YMeHue onepupoBaTh TOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (PJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIBITa, CllydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOIUThb  BEPOATHOCTHM  CIy4yallHBIX  COOBITMM B ombITaxX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE pellaTh 3aJauu
METOZIOM OpraHW30BAaHHOIO Iepedopa W C HCIOJIb30BaHMEM IpaBHIIa
YMHOXKEHUS; YMEHHME OLICHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBI METOI JJISl PELICHUs 3a]lauu,
IIPUBOAUTHL INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
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IIpoBepsieMblii 3JIeMEeHT CO/iep:KaHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypanLHHe n OCJIbIC Yncia. HpI/I3HaKI/I JACITUMOCTHU LECJIbIX YUCCII

OOBIKHOBEHHBIE U JECSITHUYHBIE IPOOH, MPOLIEHThI, OECKOHEUHBIE MEPHOIUUYECKHE

1.2 Xpob
1.3 Paronanbsheie uncia. ApupMeTHuecKre onepayy ¢ paloHaIbHBIMU YUCIIaMU
1.4 JleficTBuTenbHBIC Yncia. Apru(pMETHIECKHUE ONIEPAINH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
15 HpH6HH>KéHUHLIe BBIUMCJIEHMS], TpaBUJIa OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUM
2 Anrebpanyeckue BhIpaXKEHUS
2.1 BykBeHHbIE BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nenslM nokaszatesieM. CTeNeHb ¢ pallMOHAJIBHBIM IIOKa3aTeneM. CBoiicTBa
' CTeNeHu
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poob
)5 Apudmernueckuii KOpeHb HaTypaibHOW cTeneHu. JlelcTBUA ¢ apudMeTHYECKUMHU
' KOPHSIMH HaTypajbHOU CTEIICHH
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
19 [ensle u napoOHO-paloHaibHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
33 Pemrenue TekcTOBBIX 337124
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHuUs IIOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpudecKas nporpeccuu. @opMyia ciI0XHBIX POIEHTOB
5 QyHKINH
Oynk1ysA, crnocoOsl 3aganus GyHkuun. ['paduk Gyakmuu. OO6IacTh onpenencHus u
51 MHOKeCTBO 3HaueHui QyHkimu. Hymu Qynkumu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTki MOHOTOHHOCTH (yHKIMU. MakCUMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonpiiee n HanmeHblee 3HaYeHUE (PYHKIIUN Ha IPOMEKYTKE
6 Koopaunatsl Ha npsiMOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK




7.3

MHOroyrojapHUKH

7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BETUYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. BeposiTHOCTh U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BBI YPOBEHbD:
y4eOHUK: B 2 yactsx; 1-oe uznanue Boiconkuit U.P., Smenko WU.B.; nox
penakmueit Amenko U.B. AxkunonepHoe o61iecTBo «M31aTenbcTBO

«IIpocsemieHue

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

Marematuka. BepoaTHOCTh U cTaTUCTHKA. MeToInuecKue mocooms

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/



