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MNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 11M()pOBOM MHpPE BEPOSTHOCTH U CTATHCTHKA MPUOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTHYCCKUX MPHUIOKEHUN, TaK U UX
poimu B o00pa3oBaHWU, HEOOXOJAMMOM KaXJIOMy 4delloBeKy. Bospacrtaer uwmcio
npodeccuii, Tpu OBIAJCHUH KOTOPHIMHU TpeOyeTcs Xopoias 6a30Basi MOArOTOBKA B
00JIaCTH BEPOSITHOCTA W CTATHCTHKH, TaKas TOJTOTOBKA Ba)KHA JUISI TIPOIOJDKEHUS
oOpa3oBaHUs U JIs YCIIETTHOM MpodheCcCHOHATBLHOM Kaphephl.

Kaxxp1ii uenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A Juisi 0OOCHOBAaHHOTO MPUHSTHS PEIICHUS B YCJIOBHUSX HEIOCTATKa
Wi u30bITKa WHGOPMAIMU HEOOXOJUMO B TOM YHCJE XOpOIIOo cPopMHpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NMeHHO T103TOMYy OCTPO BCTajJla HEOOXOAMMOCTH  CPOPMUPOBATH Y
oOyuaronuxcs (GyHKIHOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KauecTBe
HEOTHEMJIEMOM COCTABIISIFOIIEH YMEHNE BOCTIPUHUMATh M KPUTHYECKH aHAIM3UPOBATH
nH(OpMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (OpMax, TOHUMATh BEPOSTHOCTHBIM
XapaKTep MHOTHX PEabHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTE MPOCTEHIIIHE
BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMHU TMpPHHITUIIAMHU cOOpa, aHanmm3a U
MIPEACTABIICHUS JaHHBIX W3 Pa3IUYHBIX cdep KU3HU OO0INecTBa W TOCyAapcTBa
npuoodImaeT oOyyarmuxcsi K OOIIeCTBEHHBIM WHTepecaM. F3ydyeHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpTraHHU3alMy mepedopa W Mojcuéra 4Yucia
BapUAHTOB, B TOM YHUCJIE€ B MPHUKJIAJHBIX 3a/ladyax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét mMareMatuueckuii GpyHaaMeHT st GOpMHUPOBAHUS KOMIIETCHIIMM B
obnmactu uHMOpPMATUKA U HUPPOBBIX TeXHOJMOTHUU. [IpyM M3yueHWH CTAaTUCTUKH U
BEPOSITHOCTH OOOTAIIAOTCS MPEACTABICHHSI O0yUYaIOIIMXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJ[aX €ro ucciaeaoBaHus, GOPMHUPYETCS TOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHHUKA COIMAIBHO 3HAYMMOW WHGOPMAIIMM W 3aKJIaJIBIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHUSI.

B CcOOTBETCTBUY C JaHHBIMU MEIISIMH B CTPYKType IPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCT, H CTAaTHCTHKa» OCHOBHOTO OOIIEro 0Opa30BaHUS  BBIJACICHBI
CIIEIYIONTUE COJepKaTeIbHO-MeToInueckie JMHUU: «[IpeacraBieHne MaHHBIX W
onMcaTellbHas CTaTHCTHKa», «BeposTHOCTb», «DJIEeMEHTBl KOMOWHATOPHUKHY,
«BBeneHue B Teoputo rpadony.

Conepxanve nuaun «[IpeacraBienne MaHHBIX W ONUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOH 151 HOPMHUPOBAHUS HABBIKOB PAOOTHI ¢ HHPOPMAIIUEH: OT YTCHUS U
WHTEpHpeTanuu WHPOPMAIMK, TPEICTABICHHON B TaOnmuiax, Ha JauarpaMMax u
rpadgukax, 10 cOopa, TPENCTaBICHWS W aHaAIW3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTHUYECKUX XapaKTePUCTUK CPETHUX M paccenBaHus. Pabotas ¢ maHHBIMH,
oOydJaromyecss yd4aTcs CYUTBIBATh W HMHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATH,



apTyMEHTUPOBATh W KPUTHUKOBATh MPOCTEUINNE THUIMOTE3bl, PAa3MBIILISATh HAaJ
dbakTopamu, BBI3BIBAIOIIUMH HM3MEHYUMBOCTh, W OICHMBATh WX BIUSHUE Ha
paccMaTpuBaeMble BETUYUHBI U TPOIECCHI.

NHTyUTHBHOE TIpE/ICTABIEHUE O CIy4ailHOM HM3MEHYMBOCTH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHJICHIIUNA CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIJISl U3YUYEHUS
TEOpUH BeposATHOCTEH. boiblioe 3HaYeHWE HMMEIOT MPaKTUYECKUe 3aJaHusl, B
YaCTHOCTHU OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHaTHe BEpPOATHOCTU BBOJUTCS Kak Mepa MpaBAONOJ00Usl Clly4allHOro
coObrtusi. Ilpm  wm3yueHunm y4deOHOro Kypca OOydYaromuecs 3HAKOMSTCS C
MPOCTEUIITUMHU METOAAMH BBIYHCIICHUS BEPOSTHOCTEH B CIIydalHBIX SKCIIEPUMEHTAX C
PaBHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMH ~ HCXOJIaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMHU CTaBUTh M peliaTh 0ojiee CIOKHbIC 3a7aui. B yueOHbIN Kypc BXOAST
HaJaJIbHBIC TIPEJACTABICHUS O CIyYalHBIX BEIMYMHAX W WX  YHUCJIOBBIX
XapaKTePUCTUKAX.

B pamkax ydeOHOTro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYyYarouiuxcsi ¢
MHOKECTBAMU M OCHOBHBIMH OTEpPAlMSIMU HaJl MHOKECTBAMH, paccMaTpHUBAIOTCA
OpUMEpPbl MPUMEHEHHs [JIsl pPElIeHUs 3aJad, a TaKKe HCIOJIb30BAHUS B JPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax usydaercs yueOHbIM Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOAAT paznuensl: «lIpencraBieHne JaHHBIX U ONKCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D1eMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha usyuyenue yueOHOro kypca «BeposiTHOCTh M cTaTUCTHKa» OTBOaUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegenmo), B 8 kinacce — 34 vaca (1 yac B Heneno),
B 9 kiacce — 34 yaca (1 yac B Heemto).

COJAEPXAHUME OBYUYEHUA
7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TaOIMI, Auarpamm, rpadukoB. 3anoigHeHUe
Ta0JIMILI, YTEHUE U TOCTPOEHUE JUarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peasibHbIX MpoueccoB. M3BneueHne nHpOpMalui U3 JUarpaMm U
Ta0JINII, UCTIONB30BAHNE U UHTEPIPETALINS TaHHBIX.

OnucartenbHasi CTAaTUCTUKA: cCpelHee apudMeThyecKkoe, MeJMaHa, pa3Max,
HamOoJIbllIeE W HaWMEHbIlIEe 3HAYEHUA Habopa YMCIOBBIX MAaHHBIX. I[IpuMepsl
CIIy4alHON U3MEHYUBOCTH.

CnyualiHBI SKCHepuUMEHT (OMBIT) W Ciy4dailHOe coObITHe. BeposTHOCTh U
yacTtoTa. Pojb MaoBepOsSTHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUI B IPUPO/JIE U B
oOmecTBe. MoHeTa 1 UrpaiibHas KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, BepmmnHa, peOpo. Crenmenp BepuimHbl. Yucino pébep u cymmapHas
creneHb BepwuH. IlpencraBnenune o cBs3Hoctu rpada. Llemum u uuwknsl. [lytu B



rpadax. O6xon rpada (sinepoB nmyTs). [IpencraBnenre 06 opueHTUPOBAaHHOM rpade.
Pemenue 3a1a4 ¢ momMoIpto rpados.
8 KJIACC

[IpencraBienue NaHHBIX B BUE TaOIMIl, 1UarpamMmm, rpaduKoB.

MHOXECTBO, DJIEMEHT MHOXECTBAa, MNOAMHOXecTBO. Onepauun  Hax
MHOKECTBaMU: 00beMHEHHUE, MepeceueHue, aononHenne. CBoilcTBa onepanuii Haj
MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATENBHOE, pacInpenenuTenbHoE,
BKiIoueHUs. Mcnonb3oBanue rpadUyeckoro MpENCTaBICHUS MHOMXKECTB IS
ONMCAHMSI PEATBbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a/1a4.

W3mepenne paccemBaHus JaHHBIX. Jlucrepcuss W CTaHOAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DJieMEeHTapHble  COOBITHS  ciiydaiiHoro ombiTa. Ciy4ailHble  COOBITHSI.
BepositHocTH cOOBITHIA. ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.
Crnyuaiinbiii BEIOOpP. CBSI3b MEXKIY MaJOBEPOATHBIMU M MPAKTHYECKU JOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa NEPEBBEB: €AMHCTBEHHOCTH ITyTH, CYIIECTBOBAaHUE BHUCSYEU
BEPIINHBI, CBSI3b MEX]Y YHUCIOM BEpIIMH M 4ducioMm pédep. IIpaBmino ymHOXeHHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[TpotuBononoxuele  coObiTus. [uarpamma Oiinepa. OObeauHEeHHE U
nepecedyeHne coobituii. HecoBMectHbie coObITHs. Dopmyna CloKeHNs BEPOSTHOCTEH.
VYcnoBHast  BepoATHOCTh.  [IpaBwiio  ymHOXeHus. HeszaBucumbie  COOBITHS.
[IpencraBiieHre SKCIIEpUMEHTa B BUJAE JepeBa. PenmieHue 3amad Ha HaAXOXKICHHE
BEPOSITHOCTEN C MOMONIBIO AEPEBA CIIYHAMHOTO AKCIIEPUMEHTA, THarpamMM Duiepa.

9 KJIACC

[IpencraBnenne JaHHBIX B BUAE TAOJMI], JUAarpaMM, rpa@uKoB, HHTEPIIPETAIUS
JNaHHBIX. YTeHHE U OCTpOeHue TabulLl, AuarpaMM, rpauKoB MO peanbHbIM JaHHBIM.

[lepecranoBku u (akrtopuan. CodyeTaHus U YUCIO coueTaHuil. TpeyronbHUK
[Tackains. Pemenue 3aia4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckas BepoATHOCTh. CiydaliHBIA BBIOOP TOYKHM U3 (QUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYI'M OKPYKHOCTH.

HcnbiTanue. Ycnex u Heygaya. Cepust ucnbITaHU 10 niepBoro ycrexa. Cepus
ucneiTanuii bepaymm. BepostHocTu coObITHII B cepun ucnibiTaHuii bepryu.

CnydailHasg BeNMYMHA M pacOpeiesieHue BeEpOoATHOCTEe. MaremaTuueckoe
OXMIaHWue W aucnepcusa. IIpuMepbl  MareMaTM4ecKoro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUS BEIWYMHBL. MaTeMarndeckoe OXHUIaHUE U
JUACTIEPCHS CIIYYaWHON BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[Tonsitue o 3akoHe OonbmMX yucen. M3mMepeHne BEpOSTHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHHe 3aK0Ha OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IHJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE  pe3yJbTaTbl OCBOEHHUS IporpaMmbl  y4eOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBJICHMEM HHTEpECa K IPOLUIOMY M HACTOSAIIEMY POCCUICKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JTOCTHKEHUSAM POCCUHMCKUX MATEMAaTUKOB U POCCUMCKOU
MaTE€MaTUYECKOM MIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHHUW B JIPYTUMX HayKax U
NPUKJIAJHBIX cepax;

2) rpa;kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINMOJIHEHUIO OOS3aHHOCTEN TIpakJaHWHA W pPEaM3alHHi €ro
npas, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJICHHH, OpOLENyp TpakJaHCKOro oOmiecTBa (Hampumep, BbIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXACHMIO JTHUECKHX MpOOJIEM, CBS3aHHBIX C
IIPaKTUYECKUM PUMEHEHUEM JOCTH>KEHUM HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX MPUHLHIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE€ B pEUICHUM MPAKTHUYECKUX 3a]ad
MaTE€MaTUYeCKOM HaIPaBIEHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMaTH4ECKOIro
oOpa3oBaHMsI Ha NPOTHKEHUHU BCEW MKU3HMU JUIsl YCHELWIHOW MpOQPEecCHOHAIbHOU
NEATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHIUBUIYAIIbHONW TPAeKTOPUM OOpa30BaHUSl M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K  AMOILIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHWH, pacCyXACHHH, YMEHHIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaUuel B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
NpeCTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl 4YEJIOBEKa, MPUPOIbI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHYECKOW Hayku Kak chepbl 4YeIoBeuecKOon
NEATEIbHOCTH, 3TAllOB €€ pa3BUTUA W 3HAYMMOCTH JJIA PA3BUTHs LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKHM M MaTEeMaTUYECKOM KyJIbTYpOil KaK CpelCTBOM
NO3HAHUS MHUpa, OBJAJACHUEM MPOCTEUINMMH HABBIKAMH HCCIEIOBATEIbCKOM
NeSTEeIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (GOpMHPOBaHME KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:



FOTOBHOCTBIO NIPUMEHSATH MATEMAaTHUYECKHE 3HAHWUS B MHTEpPECAX CBOETO
3I0POBbsI,  BEJAEHUS  3J0POBOro  oOpasa  >KM3HU  (370pOBOE  IHTAHHE,
cOaTaHCUPOBAHHBIM  PEXWUM 3aHITUH W OTAbIXa, peryiasapHas (QuzndeckKas
aKTUBHOCTB), C()OPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHH, TPU3HAHUEM CBOErO IpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIlMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHWHM ISl PEUICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIICH CpeIbl, INTAHUPOBAHUS IMOCTYIKOB U OIIEHKU HX
BO3MOXKHBIX TIOCJICACTBUHM I OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) aganranus K HU3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M MPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBUSX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YE€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUHUThCS Y APYTUX JIIOJICH, TPpUoOpeTaTh B COBMECTHOM JEATEIBHOCTH HOBBIC
3HaHUsA, HABBIKK U KOMIIETCHIIUH U3 OIBITA JPYTUX;

HEOOXOJIMMOCThIO B  (OPMHUPOBAHMHM HOBBIX 3HAaHHH, B TOM YHCIIC
bopMyIMpOBaTh HJICH, TTOHATHS, TUIOTE3bI 00 00BEKTaX W SBJICHHSIX, B TOM YHCIIC
paHee  HEHU3BECTHBIX, OCO3HaBaThb JACMUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIC
pelieHus U JeUcTBUsA, (HOpMyIMpoBaTh W OIEHHWBATh PUCKU U TOCIEICTBUS,
dbopMUpOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble jornueckune geicTBUs:

BBISIBIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC TPU3HAKKM MAaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHUN MEXIy TOHATHUSAMHU, (OPMYIUPOBATH
OTpEICICHUs] ~ TIOHATUH,  yCTaHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKayM, OCHOBAaHWS Il OOOOIIEHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

BOCIPUHUMATb, bopMyIpPOBATH u peoOpa3oBLIBAThH CYXKIECHUSL:
YTBEPAUTEIbHBIE ¥ OTPUIATENIbHBIC, €IWHUYHBIE, 4YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISBIIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTUBOPEYMsS B
(dakTax, JaHHBIX, HAOJIOJACHUIX U YTBEPKACHUIX, NMPEAJIaraTh KpUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJaTh  BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W
UHIYKTUBHBIX YMO3AaKIIOUCHUH, YMO3AKIFOYCHUH 110 aHAJIOTHH,



pa3dupaTh J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHUNA (MpsiMble W OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIIOXKHBIE J0KAa3aTeIbCTBA
MaTeMaTHUYECKUX (PAKTOB, BBICTPAUBATh ApIyMEHTALUIO, IPUBOINUTH MPUMEPHI
U KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CIIOCOO perieHust yueOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOAAIMH € Y4ETOM CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTenbCcKne 1eiiCTBUS:

UCIIOJIB30BaTh BOINPOCHl KaK HCCJIEAOBATEILCKUI HWHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BONPOCHL, (UKCHPYIOIIME MPOTUBOPEUYHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO  CAaMOCTOSATEIbHO  COCTABJICHHOMY  IUIaHY  HECIJIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 0OBEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

CaMOCTOSITENILHO (OPMYJIUPOBAaTh OO0OOIIEHHS U BBIBOABI IO pe3yibTaTaM
IPOBEAEHHOIO HAOMIOJEHUS, HCCIEN0BaHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IPOLECCA, a TaKXKE BBIIBHUIaTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIAIT ~ HEJAOCTATOYHOCTh W M30BITOYHOCTh  MH(pOpMAnuu, JIaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJU3UPOBATh, CUCTEMATU3MPOBATh U  HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS,

BBIOMpATh (popMy MpeacTaBieHHs] UH(GOPMAIMU U WIUIIOCTPUPOBATH pEIIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOHM rpadukoil 1 uX KOMOUHALMSIMUY,

OLIEHUBATh HaAEKHOCTb MH(OPMALIMU IO KPUTEPUAM, IPEIOKEHHBIM YUUTEIIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (POPMYIHpPOBATH CYKJIECHUS B COOTBETCTBHHM C YCIOBUSIMU U
HesiMU OOILEHHs], CHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PELICHUs 3aauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XO0J€ OOCYXIEHHMs 3aJlaBaThb BOMPOCHI MO CYHIECTBY OOCYXITaeMOU TEMBbI,
npoOJemMbl, pelraeMol 3alayd, BbICKA3blBaTh WJIEH, HAlEJICHHBIE HA TOUCK
peuieHusi, CONOCTABIATh CBOM CYXKJIEHUS C CYXXJICHUAMH JAPYTUX YYACTHUKOB
nuanora, OOHapyXUBATh Pa3InyUe U CXOACTBO MO3UIINI, B KOPPEKTHOU (hopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJbTATHl PEUICHUS 3aJaud, SKCHEPHUMEHTA, HCCIIEI0BaHUA,
IPOEKTa, CAMOCTOSITEIbHO BBHIOMpATh (pOopMaT BBICTYIUICHUS C Y4ETOM 3aaau
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPUN;



MOHUMAaTh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYyAITbHOU
paboTHI TTPH PEIICHNN YUEOHBIX MaTeMaTHICCKUX 3a/1a4;

NPUHUMATh TIIeJIb COBMECTHOW JCSITENBHOCTH, IUIAHUPOBATh OPraHU3aIUIO
COBMECTHOU pabOTHI, paclpenemsiTh BUIbI paboT, JOTOBapUBATHCS, 00CYKIaTh
MIPOIIECC B PE3YNbTAT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B T'PYNMOBBIX (opmax paboTel (0O0CYXKACHHUS, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI M JPYTHE), BBIIOJHATH CBOKO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBHUS C APYTMMH WICHAMHU KOMAHJIbI, OIICHUBAThH
KaueCcTBO CBOEr0 BKJIaJa B  OOmMMIA  TPOAYKT 10  KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHHs 3aJa4yM (MJIA €r0 4YacTh),
BBIOMPATH CIIOCO0 pPEHIeHUs C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh U KOPPEKTHPOBATh BAapHAHTHI PEIICHHUM C
y4€TOM HOBOI MH(OPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/IETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3yibTara
pELIeHUs] MaTEMaTUYECKOM 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU DPEIICHHH 3aJayH,
BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IOCTaBICHHOM WenH |
YCIIOBUSIM, OOBACHATh NPUYMHBI JOCTHKEHHUSI WIM HEJAOCTUKEHUS LIeJH,
HAXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 Kjaacce OOydYarOUIUMNCS TOJYYUT CIICIYIONINAE
MPEIMETHBIE PE3YJIbTATHI:

Yutate wuHPOpMaIMIO, TMPEJACTABICHHYIO B TaliuIax, Ha JauarpaMmmax,
MPEACTABIATh JIaHHBIE B BHUAEC TaONWIl, CTPOUTH JOUArpaMMbl (CTOJIOUKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh U UHTEPHOPETUPOBATH  peaibHbIE  YHUCJIOBBIE  JAHHBIE,
MIPE/ICTABJICHHBIC B TAOJINIIAX, HA TUarpamMMax, rpadukax.

Hcnonb30BaTh IsI ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapPAKTEPUCTHKHU:
cpenHee apupMeTUIecKoe, MernaHa, HanOoJIbIlIee 1 HAMMEHbIIIee 3HAYCHHUSI, pa3MaXx.

NmMmeTp 1mipenacraBieHHE O CIIy4YalHOM WM3MEHYMBOCTM Ha NPUMEpax IEH,
(GU3MYEeCKUX BEJIMYMH, AHTPOMOMETPUYECKUX JAHHBIX, UMETh IMPEACTABICHHE O
CTaTUCTUYECKON YCTOMUYNUBOCTHU.



K xonmy oOydennss B 8 kijacce OOy4aromuics TMONYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp U mnpeoOpa3oBbIBaTh HHPOPMALUIO, MPEICTABICHHYIO B BUJC
TaOJIUL, JuarpamMm, rpaukoB, NPEJICTaBIATh JaHHbIE B BHJE TAaOJMI, AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOLIBIO CTaTUCTUYECKUX IIOKAa3aTeNIel: CpPEIHUX
3HAYCHUI U Mep paccerBaHus (pa3Max, JUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOTBI YMCIIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE 10
pe3yabTaTaM U3MEPEeHUI 1 HAOIIOCHU.

HaxoauTh BeposATHOCTH CIy4yaWHBIX COOBITHI B OMBITAaX, 3HAash BEPOATHOCTH
JJIIEMEHTAPHBIX COOBITUH, B TOM 4YHUCJIE B ONBITaX C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh Trpaduyueckue MOJENU: JEPEeBO CIyYalHOIO JKCIIEPUMEHTA,
JyarpaMMsl DWJiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATHUAMU: MHO>KECTBO, ITOJMHOXECTBO, BBIIIOJIHATH OIEpaluu
HaJ MHOXXECTBaMU: OOBEAMHEHHE, IEepeceuyeHue, JIONOJHEHHE, MEPEUnuCsITh
AJIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe NpeiCcTaBICHNE MHOKECTB U CBSI3€H MEXIy HUMH
JUIsl OIMCAaHUs MPOLIECCOB U SIBJIICHUW, B TOM YHCIIE NPU PELICHUU 3a1ad U3 JPYIUX
y4€OHBIX MPEAMETOB U KypCOB.

K xoniy oOydyenus B 9 kjacce o0OydamONIUHCS TMOJYYUT CIIEIYIONINUE
IIPEAMETHBIE PE3YIIBTATHI:

N3Bnekats u npeoOpa3oBbIBaTh WHPOPMAIIMIO, TPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHHUKAX B BHUJAE TaOJUL, Ouarpamm, rpadukoB, MPEACTABIATh AaHHbIE B BHUJE
Ta0auIl, AUarpamMm, rpaukosB.

Pemate 3amaum OpraHM30BaHHBIM IEpeOOpPOM BApUAHTOB, a TaKKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX TPAaBUII U METO/IOB.

Hcronb30BaTh ONMCATENBHBIE XAPAKTEPUCTHKU JUISI MAaCCHUBOB YHMCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYECHUSI U MEPBI PACCEUBAHMUSIL.

HaxoauTh 4acTOThl 3HAYEHM M YacCTOThl COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHI U HAOIIOICHUT.

HaxoauTh BEpOSTHOCTH CIy4YallHBIX COOBITUH B H3YYEHHBIX OIBITaX, B TOM
YHCclie B OMNBITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAapHBIMU COOBITHSMH, B CEpHUSX
VCIIBITAaHUH J10 IIEPBOTr0 yCIIEXa, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp npencraBiieHWE O CIy4YalHOM BEJIMYMHE U O PaCHpPEACIICHUU
BEPOSITHOCTEN.

Nmerp mnpencrtaBieHUWE O 3aKOHE OOJBLIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIUX YHCEN B
IpUpPOAE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE



7 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aesioB U TeM KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
1 IIpencraBnenue 7 2 bubmumoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OnmcarenpHast 3 1 bubmuorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 Cnyuaiinas 6 1 bubnmoreka [JOK
U3MEHYUBOCTh https://m.edsoo.ru/7f415fdc
4 Bsenenue B 4 bu6mmoreka [IOK
Teopuio rpados https://m.edsoo.ru/7f415fdc
BepostHoCTh M
5 yacTroTa 4 1 bubmuoreka [JOK
CIIy4aliHOTO https://m.edsoo.ru/7f415fdc
cOOBITHS
O06o061enue,
6 CI/ICTGII\I/IlaTI/BaIII/ISI 5 2 Brommozexa [OK
N https://m.edsoo.ru/7f415fdc
3HAHUI
OBUIEE
KOJIMYECTBO
YACOBIIO 34 2 >
[TPOTPAMME
8 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3ieiioB M TeM Konrpoabnuble IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NpOrpamMMbl padoThI padoThI
pecypchl
1 IToBTOpEHME 4 bubnnoreka [JOK
Kypca 7 Kiacca https://m.edsoo.ru/7f417fb2
OnucarenbHast
) CTaTHCTHKA. 4 bubmuorexa [JOK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
B
4 c;p o;;;{g:gb 6 1 bubnmoreka [JOK
ya https://m.edsoo.ru/7f417{b2
COOBITUSA
5 Bsenenue B 4 bubmuorexa [JOK
TeopHio rpadoB https://m.edsoo.ru/7f417b2
6 Crny4aiiabie 3 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
7 O6o06mmeHue, 4 2 bu6mmorexa [IOK




CHUCTEMAaTH3aIUs https://m.edsoo.ru/7f417fb2
3HaHUI
OBUIEE
KOJIMYECTBO
YACOB I1O 34 2 I
I[TPOI'PAMME
9 KIIACC
KoJsn4yecTBo 4acos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3esioB U TeM Kontpoabubie IIpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MPOrpamMmbl padoThI padoThI
pecypchl
[ToBTOpEeHnE 4 bubnmoreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
OJIEMEHTBI 4 1 bubnunoreka LIOK
KOMOWHATOPHUKHU https://m.edsoo.ru/7f41a302
I'eomerpuueckas 4 bubmmoreka [JOK
BEPOSATHOCTH https://m.edsoo.ru/7f41a302
Hcneitanus 6 1 bubnunorexka LIOK
bepnynnu https://m.edsoo.ru/7f41a302
Crnyuaiinas 6 Bbu6mmoteka [JOK
BeJIUYMHA https://m.edsoo.ru/7f41a302
O06o06micHuE, 10 | bu6nmorexa LIOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBUIEE
KOJIMYECTBO
YACOB I10 34 ! 2
I[TPOT'PAMME
IHOYPOUYHOE IINTAHUPOBAHHUE
7 KITACC
e KonuyecTBo yacoB Jara 3;1;)1(”1(;[:::—[516
n/  Tema ypoka Bcer Konrpoabn IIpakrnueck wu3sydeH ep
o0pa3oBaTte/ibHbIE
1| 0 ple padoTbl  He padoThl us
pecypcsl
[IpencraBnenue bu6muoreka [JOK
JTAHHBIX B 1 https://m.edsoo.ru/863ec
TabIUIax 18
[IpakTrnueckue
BBII)'-II/ICJ'IeHI/ISI o Brbmrorexa LIOK
2 1 https://m.edsoo.ru/863ec
TaOJIMIHBIM
324
JTAHHBIM
W3Bneuenne u 1 bubnunoreka LIOK




HUHTEPIIPETALNS https://m.edsoo.ru/863ec
TaOIUYHBIX 78e
JAHHBIX
[IpakTnueckas
4 pabora
"Tabmuipr"
I'paduueckoe
MIPE/ICTABJICHHE
IAHHBIX B BUE bubnunoreka LIOK
5 KPYT'OBBIX, https://m.edsoo.ru/863ed
CTOJIOMKOBBIX 18e
(cTronbuaThIX)
JTarpamMmm
Urenue u
HOCTpOCHHE bubnnoreka [JOK
6 AIMATPAMM. https://m.edsoo.ru/863ed
[Ipumepsr 602
neMorpaduueck T
UX TUarpamm
[TpaxTrueckas bubnnoreka [JOK
7 pabora https://m.edsoo.ru/863ed
" [luarpaMmb!" 12e
Yucnoselie
HaOOPHI. bubnnorexa [JOK
8 Cpennee https://m.edsoo.ru/863ed
apu(pMeTHIECcKO 846
e
Hucnossie
HaOOPBL. bubnmnoreka HOK
9 Cpennee https://m.edsoo.ru/863ed
apuMeTUIeCcKo 846
e
Menuana
YHUCIIOBOTO bubnmorexa LIOK
10 Habopa. https://m.edsoo.ru/863ed
VY CcTORYMBOCTE b3e
MeIUaHbI
Menuana
YHUCJIOBOTO
11 Habopa.
Y CTOHYHUBOCTD
MeTUaHbI
Hz%agf; e bubaunorexa [JOK
12 F,) https://m.edsoo.ru/863ed
Cpennue
" cba
3HAYCHHS
Hawnbonpmee n bubnuoteka [JOK
13 HauMEHbIIIEE https://m.edsoo.ru/863ee

3HA4YCHUA

07a




YHCIIOBOTO
Habopa. Paszmax

Haubounbiuee u

HaWMEHBbIIICEe
14 3HAUYCHUS
YHUCJIOBOTO
Habopa. Pazmax
HauGosnbmee n
HAaUMEHbIIIee
15 3HAYCHUS
YHUCJIOBOTO
Habopa. Pazmax
Kontponbnas
pabora 1o
TeMaM bubnunoreka LIOK
16 "[IpencraBienu https://m.edsoo.ru/863ee
€ JIJaHHBIX. 390
OnucarenpHast
cTaTucTuka"
Cnyuaiinas bubnuorexa [IOK
17 A3MEHYUBOCTh https://m.edsoo.ru/863ee
(mpuMepHI) 4bc
?Ij;::;;ﬁ s bubnuoreka [IOK
18 https://m.edsoo.ru/863ee
MaccuBe 69c
JTAHHBIX
bubmmoteka IIOK
19 I'pynnupoBka https://m.edsoo.ru/863ee
9d0
20  T'mctorpaMmsl
bu6nunorexa LIOK
21 I'mcrorpammer https://m.edsoo.ru/863ee
elc
H;%a;‘gq““a“ Bu6morexa IJOK
22 %,) . https://m.edsoo.ru/863ee
Crnyualinas 8
W3MEHYHUBOCTBH" T
I'pad, BepminHa,
rff:ﬁi[%TaBﬂeHHe bubnmnoreka [JOK
23 https://m.edsoo.ru/863ee
3a/1auu ¢ £52
TIOMOIIIBIO
rpada
Crenenn
g;nniizzfcm) bubmuotexa [IOK
24 v https://m.edsoo.ru/863ef
Yucno pédep u Oba
cymMMapHas

CTCIICHb




BepiuH. Llens
U UK

Ilenpb u UK.

[TyTs B rpade. bubmuorexa [JOK
25 [IpencraBnenue https://m.edsoo.ru/863ef
0 CBSI3HOCTH 236
rpaga
gg CACTaBICHIE bu6nmmoreka [IOK
26 https://m.edsoo.ru/863ef
OPUEHTHPOBAHH 362
BIX rpadax T
Caysaiui utorea LIOK
27 N https://m.edsoo.ru/863ef
ClIy4aifHOe 4d4
coObITHE
BeposarnocTts u
4acToTa
coObITus. Pob
MaJIOBEPOATHBIX bubmmoreka [JOK
28 Y MPAKTUYECKHU https://m.edsoo.ru/863ef
JIOCTOBEPHBIX 646
CcOOBITHH B
IPHUPOJIC U B
oOmrecTBe
Momnera u
29 urpaibHas
KOCTh B TCOPHH
BEPOSATHOCTEU
[IpakTnueckas
pabota bubmuoteka [IOK
30 "YJacrtoTa https://m.edsoo.ru/863ef
BBITIAJICHUS 8a8
opia"
KonTponbHas
pabora o
TeMaM
"CryqaitHas bubnuotexa [JOK
31 W3MEHYUBOCTb. https://m.edsoo.ru/863f0
['padwr. 186
BepositHOCTB
CIIy4aitHOTO
coObITHS"
Ongjg;iiii%’ bubmnorexa [JOK
32 https://m.edsoo.ru/863ef
[IpencraBnenue 04
JTAHHBIX
[ToBTOpEHME, bu6muoreka [IOK
33 00o01ICHHE. https://m.edsoo.ru/863ef

OnucarensHas

baa




CTaTUCTHKA

[ToBTOpEHME,
000011IeHHE. bubnunoreka LIOK
34 BepositHOCTB 1 https://m.edsoo.ru/863ef
CIIy4aitHOTO ec0
COOBITHS
OBILIEE
KOJIMYECTBO
YACOB I1O 34 2 >
I[TPOI'PAMME
8 KUIACC
e KoaunuyecTBO 4acoB Jara 3::;)1(?::::me
n/ Tema ypoka Bcer Konrpoasn IIpakruyec  u3ydeH ep
o0pa3oBaTejibHbIE
n 0 ble padoTbl = Kue padoTbl M
pecypcsbl
I1
percrapicine butmorera 10K
1 A ) 1 https://m.edsoo.ru/863f
OnucarenbHast
029¢
CTaTHCTHKA
C o
H;IBZ:;ZE:;ICTB bu6mmoreka [IOK
2 ’ 1 https://m.edsoo.ru/863f
Cpennue
03fc
YHUCJIOBOTO Habopa
C 9
g Bu6nmotexa LIOK
3 ) 1 https://m.edsoo.ru/863f
BepostrocTu n
0578
JaCcTOTBI
Knaccuueckue
MOJIEJIH TEOPUH bubnnoreka [JOK
4 BEpPOSITHOCTEM: 1 https://m.edso0.ru/863f
MOHETA U 076¢
urpajgbHas KOCTh
bu6mmorexa [IOK
5 OTKJIOHEHUS 1 https://m.edsoo.ru/863f
0a50
Tucnepens bubnmoreka [JOK
6 P 1 https://m.edso0o.ru/863f
YHUCJIOBOTO Habopa
0a50
CrangapTtHoe bubmuoreka [IOK
7 OTKJIOHEHHE 1 https://m.edsoo.ru/863f
YHICIOBOTO Habopa Obfe
Tlxarpamms: bu6mmorexa [IOK
8 p 1 https://m.edsoo.ru/863f
paccenBaHUs Ocab
9 MHoOXecTBO, 1 bubmuoreka [JOK
HOJIMHOKECTBO https://m.edsoo.ru/863f




1180

Omneparuu Haj

MHOKECTBAMH: bubmuoreka [JOK
10 00beINHEHNE, https://m.edsoo.ru/863f
IepeceueHue, 143c¢
JOTIOJTHEHUE
CaoiicTBa
onepauuii Haj
MHOKECTBAMH: bubmuoreka [JOK
11 [IEPEMECTUTENBHOE https://m.edsoo.ru/863f
, COUETATEIILHOE, 1784
pacnpenenuTeabHO
€, BKIIFOUCHUS
I'paduueckoe bubnuoreka [IOK
12 mpexacraBieHue https://m.edsoo.ru/863f
MHOKECTB 198¢
KonTponbhas
13 pabota mo Temam
"CraTucTuka.
MuoxecTBa"
DneMeHTapHbIe
COOBITHSL bu6mmorexa [IOK
14 o https://m.edsoo.ru/863f
Cnyuaiinble ldec
COOBITHS
brnaronpusitctByto
e
bu6mmoreka [JOK
15 DJICMCHTAPHbIC https://m.edsoo.ru/863f
COOBITHSI. ldec
BepostHOoCcTH
COOBITHI
brnaronpusitctByto
e
bu6mmoreka [JOK
16 =~ OTEMCHTApHbIC https://m.edsoo.ru/863f
COOBITHSI. 1572
BepostHOCTH
COOBITHI
OnbITHI C
PaBHOBO3MOKHBIM
bubmuorexa [JOK
17 H SJICMCHTApHRIMH https://m.edsoo.ru/863f
COOBITHSAMHU.
o 2lca
CnyuaitHsiii
BBIOOD
OnbITHI C
PaBHOBO3MOKHBIM
bubmuorexa [JOK
18 H SJICMCHTApHRIMH https://m.edsoo.ru/863f
COOBITHSIMU.
N 2lca
CnyyaiiHbIi
BBIOOp
19 | Ilpaktuueckas bubmuorexa [JOK




pabota "OmbIThI C https://m.edsoo.ru/863f
PaBHOBO3MOKHBIM 235a
Y DJIEMEHTapHBIMU
cOOBITHIMH "
bubmuorexa [JOK
20  [epeso https://m.edsoo.ru/863f
2ade
CaoiicTBa nepena:
€IMHCTBEHHOCTE
MyTH,
CYIIIECTBOBAHHUE bubnunoreka [HOK
21 BHUCSYCH https://m.edsoo.ru/863f
BEPIIUHBI, CBSI3b 2bac
MEXTy YHCIIOM
BEPIIUH U YUCIIOM
pedep
bubanoreka [IOK
22 Ipasuio https://m.edsogru/863f
YMHOXKEHUS 2ed8
bubanoreka [IOK
23 Ipasuso https://m.edsogru/863f
YMHOXKEHUS 2636
bubanoreka [IOK
24 11poTHBOMONONHO https://m.edsogru/863f
€ COORITHE 782
Junarpamma
Diinepa. bubnnoreka [JOK
25 O0bequHEHNE U https://m.edsoo.ru/863f
nepeceyeHune 3214
COOBITHI
HecosmectHEIe
COOBITHSI. bu6mmoreka [IOK
26  dopmyna https://m.edsoo.ru/863f
CII0KCHHUS 3372
BEPOATHOCTEMN
HecoBmecTHEbIE
COOBITHSI. bubnmoreka [JOK
27 dopmyna https://m.edsoo.ru/863f
CIIOKCHHS 3764
BEPOATHOCTEMN
IIpaBuno
YMHOXKEHUS
BEPOSTHOCTEM. bubmuorexa [IOK
28 VYcaoBuas https://m.edsoo.ru/863f
BEPOSTHOCTb. 38ae
HeszaBucumele
COOBITHS
bub6mmoreka [IOK
29  Ilpasmio https://m.edSO(I;.Iru/863f
YMHOXECHUS

3b06




COOBITUAMH
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HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KJIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM

NpOBePsIEMOro v
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa30BaHuA
pe3yJibTara
5 BeposiTHOCTB U cTaTHCTHKA
Yurate nHGOpMAIUIO, NPEACTABICHHYIO B TaOIUIaX, Ha AUarpaMMax,
5.1 NpeACTaBIATh JaHHbIE B BHIE TaOJHI, CTPOUTHb JUArpaMMBI
(cTonbukoBbIe (CTONOUATHIC) U KPYTOBBIC) IO MAaCCHBaM 3HAUYCHUM
59 OnuceiBaTh W HMHTEPHPETUPOBATH peaJbHBIC YHUCIOBBIE JIaHHBIC,
) Ipe/icTaBJIeHHbIE B TA0IMIIAX, HA [uarpammax, rpadukax
Hcnonb3oBath JUIst OTIHCaHHS JTAHHBIX CTAaTHCTUYECKUE
53 XapaKTepUCTHKU: cpefHee apupMeTHuecKkoe, MeanaHa, HauOoJplee U
HaMMEHbIIIee 3HAYCHHUs, pa3Max
Nwmets mpencTaBienre o ciydyailHOM M3MEHYMBOCTH Ha MpPUMEpPAx IIEH,
54 (u3MYeCKUX  BEIUYHMH, AHTPOIIOMETPUYCCKUX  JAHHBIX, HMETh
MIPE/ICTABJICHHE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeIMETHRIE Pe3yJILTATL 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIUIO, IPECTABICHHYIO B BUE
5.1 TabNIuL, auarpamm, rpa@ukoB, IPEICTaBISATh JaHHBIE B BUIE TaOIuL,
auarpamm, rpadukos
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TTOKA3aTelei:
52 CpeIHUX 3HAYEHM ¥ Mep paccewBaHUs (pa3max, JUCHEpCUs H
CTaHJapTHOE OTKJIOHCHHE)
5.3 HaxomuTh 4acTOTHI YMCIOBBIX 3HAYEHHWH U YaCTOTHI COOBITHUI, B TOM
YuCclie TI0 pe3yJibTaTaM U3MEepeHUi U HaOII0AeHU I
HaxomuTh BEpOSTHOCTH CIOy4yallHBIX COOBITUH B OMNBITAX, 3HAs
54 BEPOSITHOCTH DJIEMEHTAapHBIX COOBITHH, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
55 Ucnonp3oBate  rpaduyeckue  MOJENIM:  JEpPEeBO  CIy4allHOTO
AKCIIEPUMEHTA, AUarpaMMbl Diiepa, YuCIoBas mpsmas
OnepupoBath TOHATHSIMH: MHOXECTBO, ITOMHOMXECTBO; BBITOIHSITH
56 olepalMyd  HaJl  MHOXECTBaMH:  OObEIUHEHUE, HepeceHeHHe,
JIOTIOJTHEHNE; TIEPEUNCIIATh JIEMEHTHI MHOXKECTB, TIPUMEHSTH CBOWCTBA
MHOYECTB
Hcnonp3oBartek Tpaduveckoe MpencTaBIeHNe MHOXECTB U CBs3eH
5.7 MEXIy HUMH ISl OMMCAHUS TPOIIECCOB U SIBJICHH, B TOM YHCIE MPH

pEILIeHNH 3314 U3 IPYTUX y4eOHbBIX MPEAMETOB U KYPCOB

9 KIIACC




Kox

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

NpoBepPsIEeMOro v
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111ero 00pa30BaHus
pe3yjabTara
5 BeposTHOCTB U cTaTHCTHKA
W3BnekaTh W mpeoOpa3oBbIBaTh HH(POPMAIUIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHMKAX B BHAE TaOiul, AuarpamM, TrpaQuKoB,
MPEJCTABIATH JaHHBIE B BUJIE TAOIUII, JUArpamMM, rpadukoB
59 Pemarp 3agaum OpraHu3oBaHHBIM I1epeOOPOM BapHUaHTOB, a TaKKE C
] MCIOJIH30BAHNEM KOMOMHATOPHBIX MTPABUI U METOI0B
Hcnonws3oBarh  onucarenbHble  XapaKTEPUCTUKH 11 MAacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIIE CpEIHHUE 3HAYEHUS U MEpHI
paccenBaHus
54 HaxoauTe 4acTOTHl 3HAYEHWH M YaCTOTBI COOBITHS, B TOM YHCIE
' MOJIb3YACh PEe3yIbTaTaMH NMPOBEAEHHBIX U3MEPEHHUM U HAOIIOICHUI
HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITUH B M3YYEHHBIX OIBITAX, B
55 TOM 4YHMCJI€ B ONBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
' COOBITUSIMHM, B CEpPHUSX HCHBITAHUN 1O NEPBOrO YyCIexa, B CEpHsX
ucnslTaHui bepnyinnu
56 HNmers mpencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEACIICHUH
' BEPOATHOCTEH
Nwmetp npespcraBieHne O 3aKOHE OOJIBIIMX YMCEN KaK O IPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4YalHOM HW3MEHYMBOCTM M O POJU 3aKOHA

OOJIBIIINX YHCEIT B IPUPOJIC U OOIIECTBE

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUS

5

5.1

BeposTtHOCTh U cTaTucTHKA

[TpencraBienne JaHHBIX B BUJE TaOJHII, JUarpaMM, rpagMKoB. 3anoIHeHne
TabJIML, YTEHUE U MOCTPOEHHE IuarpaMM (CTOJOMKOBBIX (CTOJIOUATHIX) U
KpyroBbeix). UreHue TpaguKoB peanbHBIX TpoleccoB. M3BreueHue
uH(pOpMallMd U3 AUarpaMM M TaOJWL, MCIOJb30BAaHHE W HMHTEPIpPETaLus
JAHHBIX

5.2

53

OmnwucarenbHas CTaTHCTUKA: cpelHee apu(MeTHYecKoe, MEIHaHa, pa3Mmax,
HauOoJplllee M HauMEHbllee 3HAuYeHUs HaOopa YMCIOBBIX JaHHBIX.
[Ipumepsl cnydalilHONM U3MEHUYNBOCTH

CrnyvaiiHblii SKCIIEpUMEHT (OMBIT) M ciaydaiiHoe coOwiTue. BeposTtHocTh U
yacToTa. Pojib MamoBEpOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupojie U B ob1ecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH

54

I'pad, BepumnHa, pedpo. Ctenenb BepiiuHbl. Yucino pébep M cymmapHas
creneHb BepunH. [Ipeacrasnenue o ceszHoctu rpada. Lenu u uukisl. [lytu
B rpadax. OOxoxm rpada (sinepoB myTh). IlpencraBienne 00
OpUEHTHPOBAaHHOM rpade. Pemenue 3a1au ¢ momouibio rpadon




8 KVIACC

Kon IIpoBepsieMblii 31eMEHT cOAepPKAHUSA
5 BepoATHOCTB M CTaTUCTHKA
5.1 [IpencraBieHre JaHHBIX B BUJE TAOIUII, AHArpaMM, rpaduKkoB
59 MHOXEeCTBO, DJIEMEHT MHOXECTBAa, IOAMHOXecTBO. Ormepanuu Haj
MHOXECTBaMU: 00bEMHEHNUE, IePECEUCHUE, TOMTOTHEHHE
53 CaolicTBa oleparnuii HaJl MHO’KECTBaMU: IIEPEMECTUTEIIBHOE,
COUETaTEJIbHOE, PaclpeAeIUTENbHOE, BKIOYEHHUS
54 Hcnonp3oBanne rpaq)nqecmrov MIPEACTABICHUS] MHOXECTB JJI OIMCAHMS
pealIbHBIX ITPOLIECCOB U SIBJICHUH, IPH PEIICHUHU 33/au.
55 W3mepenue paccenBaHus JaHHBIX. Jlucrepcus M CTaHAAPTHOE OTKIOHEHUE
) YKCI0BBIX HA0OPOB. J[MarpamMmMa paccenBaHus
OneMeHTapHble COOBITUS ciay4aiHoro ombita. CiydaiiHble COOBITHSL.
56 BepostHoct coObiTuii. OmNbITBI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
' cobbitusiMu. CryuyaiiHbiii  BblOOp. CBsi3b MEXIY MAaJOBEPOSTHBIMH U
IIPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IIPUPO/JIE, OOIIECTBE U HAYKE
[JepeBo. CBolicTBa [€peBbEB: E€OUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCAYEH BEpUIMHBI, CBSI3b MEXAY YHUCIOM BEpIIMH U 4YHCIOM pEdep.
[TpaBuio ymHOXkeHus. Pemenue 3agau ¢ momouibio rpados
[TpotuBononoxuele coObiTUsA. Junarpamma Diinepa. OObeauHEHUE WU
5.8 nepeceueHre coObiTuil. HecoBMmecTHble coObITH. Popmyna CIOXKEHHS
BEPOSATHOCTEM
5.9 YcnoBHas BepossTHOCTb. [IpaBuio ymHoxkeHust. HezaBucumble coObITUS
[IpencraBineHue »HKcnepuMeHTa B BUAE JepeBa. Pemienne 3agad  Ha
5.10 HaXO0X/IEHNE BEPOATHOCTEN C IIOMOILBIO JIepeBa CIIy4allHOTO YKCIIEPUMEHTA,
auarpamm Oisiepa
9 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBnenue naHHBIX B BUAE TaONUILl, JUarpaMM, rpadukoB, HHTEPIIPETALIS
5.1 NaHHbIX. YTeHHe M MocTpoeHue Taliull, auarpamm, rpadukoB MO peadbHbIM
JAHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CoueraHus ¥ YNUCIO COYETAHUM
5.4 Tpeyronsuuk Ilackans. Pemenue 3amay ¢ ncnoap30BaHHEM KOMOWHATOPUKHI
55 I'eomerpuueckast BeposATHOCTb. Ciy4yallHbBIH BBIOOp TOYKM M3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 Hcneiranne. Ycenex u Heynaya. Cepust MCIIBITaHUM 10 TIEPBOTO ycIexa
57 Cepus ucnbitanuii bepnymiu. BepostHocTu coObITHII B cepuM HUCHBITAaHUI
] bepnymu
5.8 CiyyaliHasi BETMYMHA U PACTIPEICIICHUE BEPOSTHOCTEHN
5.9 Matemaruueckoe okujgaHue u - aumcnepcus. Ilpumepbl MaTeMaTHUECKOIO




OXHIaHUA KaK TCOPETHYCCKOTO CPEAHETIO 3HAUCHUA BCIIUYNHBL

5.10

5.11

Marematuueckoe OXHMJIaHUE M JUCIEPCUS CIy4yalHOW BEIMYUHBI «YUCIIO
YCIIEXOB B CEpUHU UCIIbITAHUN bepHym»

Ilonatue o 3akoHe OosblIMX uucen. M3MepeHHe BEpOSITHOCTEH C MOMOILBIO
4acTOT. PoJib 1 3HaUeHNE 3aKOHA OOJIBIIMX YHCEII B IPUPOIE U OOLIECTBE

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

Kon
NPoBePSIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHUSMU: MHOXKECTBO, TTOJIMHOXECTBO, ONEpaIiu
HaJ MHOYKECTBAMH; YMECHHE ONEPUPOBATH MOHITUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKII, PUMEHATh UX IMPH PEIICHUU 33a/a4; YMEHHE HCIOJIb30BaTh
rpaUyecKkoe TPEICTAaBICHHE MHOXKECTB JUIS  ONHCAHHS  PEeallbHBIX
MIPOLIECCOB U SIBIICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OomnepupoBarh IOHATHIAMH: OIPEICICHHE, aKCcuoma, Teopema,
JI0OKa3aTeNbCTBO;  YMEHHE  paclo3HaBaThb  WUCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUS, [PHUBOJUTH TNPUMEPBl M  KOHTPIPUMEpBI, CTPOUTH
BBICKA3bIBAaHUS U OTPHIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh IOHATHSAMH: HATYpAJIbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTb HATYPAJIbHBIX YHCEI, MPU3HAKU IEIUMOCTH,
LeJIOE YHUCII0, MOJYJIb YUCIA, OOBIKHOBEHHAs JIpoOb U JleCsTU4YHAasl ApoOb,
CTAaHJAPTHBIA BUJ YHUCIA, PALMOHAIBLHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUuecKuil KBaJpaTHBI KOpPEHb; YMEHHUE BBIOJIHATH JCHCTBUS C
YHUCJIAMH, CPAaBHMBAThb U YIOPSALOYMBATH YHUCIIA, NPEACTABIATh YHUCIIA Ha
KOOPJMHATHOM MNPSAMOW, OKPYIVIATH YHMCIIA; YMEHHWE JeJaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaThb IOHATHSMHU: CTENEHb C ILEJNBIM  II0KA3aTeleM,
apudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOUJIEH, ajdredpanyeckas ApoOs,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTETEHU OOJIbIIIEe eUHUIIBL;
YMEHHUE BBINOJHATh pPAacuy€Thl 1Mo (opMmyiaM, NpeoOpa3oBaHUs LENbIX,
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U BBIPAXKEHUM C KOPHIMH, pa3JioKeHHE
MHOTOWJIEHa Ha MHOXHUTEIH, B TOM YHCJIE C HCIOJb30BaHUEM (HOpMYI
Pa3HOCTH KBAJPATOB U KBaJApaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBarh IOHATHUAMH: YHUCIOBOE PABEHCTBO, YpPaBHEHHUE C
OJIHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHUE peliaTh JIMHEHHble W  KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JIMHEHMHBIX
yYpaBHEHH, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJIHOM IEPEMEHHOW, B TOM 4YHUCIE IIPHU
pEelICHUN 3aJad M3 APYTUX IPEIMETOB M IPAaKTUYECKUX 3aJad; yMEHUeE
HCIIOJIB30BaTh KOOPJWHATHYIO MPSAMYI0O M KOOPJIWHATHYIO IIJIOCKOCTH IS
n300pakeHNsl pellicHU ypaBHEHUH, HEPABEHCTB M CUCTEM




YMeHue onepupoBaTh MNOHATHAMHU: (QyHKIMSA, Tpaduk QyHKIUU, HYIU
(GYHKIMU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HaumOONblIee M HaMMEHbIIee 3HauYeHHs (QYHKIHUU; YMEHHE
ONEPHPOBATh IMOHATUSAMH: TIpsMasi MPONOPIHUOHAIBHOCTh, JIMHEWHAsS
byHkuus, KBagpaTuyHas (QyHKUOUS, oOOpaTHas MPONMOPIHOHAIBHOCTS,
napaboya, runepbosa; yMeHHe CTpOuTh rpaduku (PyHKIMH, UCIIOIL30BaTh
rpaduKy JUISL OIpENEeNIEHUs] CBOWMCTB IPOLECCOB M 3aBUCHMOCTEH, IS
pelLIeHHs 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB M pEalTbHOW KU3HH, YMCHUE
BBIpa)XKaTh (POPMYJIaMHU 3aBUCHMOCTH MEXK/y BEIUYMHAMU

YMeHue onepupoBaTh MOHSATHIMH: TOCIIEIOBATEIILHOCTD, apu(MeTHUECKas
U TEOMETpHYECKass MpPOrpeccMd; YMEHHE UCIOJIb30BaTh  CBOMCTBA
MOCJIeIOBATENbHOCTEH, (POPMYIIBI CYMMBI M OOILIETrO 4YieHa IMPH PEHICHUU
3aja4, B TOM YHCIIEe 33Ja4 W3 APYTruX y4eOHBIX NMPEIMETOB M PeabHOMN
KHU3HU

YMeHue pemiarp 3a7aud pa3HbIX TUIOB (B TOM YMCII€ HA MPOLEHTHI, JOJIU U
4acTH, JABM)KEHHUE, paboTy, IEHy TOBAPOB U CTOMMOCTb IOKYIOK M YCIYT,
HaJIOTH, 3aJayd U3 O0OJacTH YIpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); YMEHHE COCTABJIATh BBIPAXKEHHUS, YpPaBHEHUs, HEPABEHCTBA U
CHUCTEMBI IO YCJIOBHMIO 3aJa4d, HCCIEI0BATh IIOJYyYEHHOE pEIICHHUE U
OLIEHUBATh MIPABJIONOAOOHOCT OJYYEHHBIX PE3yJIbTaTOB

10

11

12

YMeHne onepupoBarh MOHATUAMH: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHas, yroll, MHOTOYIOJbHUK, TPEYrOJbHUK, PABHOOCAPEHHBIH U
PAaBHOCTOPOHHUN TPEYrOJIbHUKHU, MPSIMOYTOJbHBIN TPEYroJbHUK, MEIHaHa,
OucceKkTpuca 1 BHICOTA TPEYTOIbHHUKA, YETHIPEXYTOIBHHUK, MTApAILIEIOrpamMm,
poMO, TPSMOYrOJIbHUK, KBaApaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTeNnbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMH; YMEHUeE
pemarhs 3aJadd, B TOM YHCIIE€ U3 TOBCEAHEBHOM >KM3HHM, HA HaXOXICHHUE
TrE€OMETPUUYECKUX BEIHYMH C MPUMEHEHUEM HU3YYEHHBIX CBOWCTB (uryp u
(bakToB

YMeHue omepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTrOJIbHUKOB; TMapaJlIeIbHOCTh U TMEPHEHIUKYJISIPHOCTh MPSIMBIX, YTOJ
MEXy MPSAMBIMU, IEPIECHAUKYIISAP, HAKIOHHAS, IPOEKIHsI, ogo0ue uryp,
MOJAO0OHBIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH W TPSIMOW;
YMEHHE pacro3HaBaTh pPaBEHCTBO, CHMMETPHIO U mojo0ue ¢uryp,
MapajuieIbHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MUPE
YMeHune onepupoBaTh MOHATHSAMHU: AJIMHA, PACCTOSIHUE, Yroi (BeTudyuHa
yrila, CHHYC M KOCHHYC yTJla TPEYroJIbHUKA), TUIOIIA/Ih; YMEHHE OIEHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MHUPE; YMEHHE TPUMEHSTh
(GbopMyIIBI TIEpUMETPA U TUTOMIATH MHOTOYTOJIBHUKOB, IJTUHBI OKPYKHOCTH U
WIomaau Kpyra, o0bemMa MPSMOYTOJIBHOTO Tapajulefienurnena; yMeHUe
MPUMEHATh TPU3HAKH PABEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroipHuKa, Teopemy I[lucdaropa, TpUroHOMeTpHUYECKHE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaAeH

YMenue  uzo0pakaTh  Mmiaockue  (GUrypsl W UX  KOMOUWHAIWH,
MPOCTPAHCTBEHHBIE (QUTYPBI OT PYKH, C TOMOIIBI0  YEePTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIM CUMBOJBHOMY
OIMCAHMIO

13

YMeHue onepupoBarh MOHATUSAMU: INPSAMOYTOJIbHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOMU3BEJICHUE BEKTOpa HA
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YHCII0, CKAISPHOE TPOU3BEICHUE BEKTOPOB; YMEHHUE MCTIOIh30BATh BEKTOPHI
Y KOOPMHATHI JUTSI TIPEICTABICHUS JAHHBIX M PEIICHUS 3a]1a4, B TOM YHCIIe
U3 IPYTUX Y4eOHBIX MPEIMETOB M PEATbHON KU3HH

YMeHue OmnepupoBaTh MOHITHAMHU: CTOJIOWKOBBIC W KPYrOBBIC JHarpammbl,
Ta0JIMIIBI, cpefHee apudmMeTndeckoe, MeauaHa, HanOoJIbIliee U HAUMEHBIIICE
3HAYCHHWs,  pa3Max  YHCIOBOro  Habopa,  yMEHHE  H3BJICKATh,
MHTEPIPETHPOBATh U MPEOOPa30BbIBaTh WH(POPMALINIO, MPEICTABICHHYIO B
TaONMUIIAX W Ha JHarpaMmax, OTPaKalol[yl0 CBOHCTBA M XapaKTEPHUCTUKU
pPCaJIbHBIX MTPOHCCCOB H SIBJ'ICHI/If/’I; YMCHHEC pacrio3sHaBaTb H3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

16

YMeHue onepupoBaTh MOHSATUSMU: CIAy4alWHBI  ONBIT  (ClAy4alHBIN
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (IIEMEHTAPHBINA UCXO0/T) CIy4aifHOTO
OMbITa, CIy4allHOE COOBITHE, BEPOSATHOCTb COOBITUS; YMEHHE HAXOAUTh
BEPOATHOCTH CIy4YailHBIX COOBITUH B OMNbBITAX C PABHOBO3MOXHBIMU
AJIIEMEHTAapHBIMU ~ COOBITHSIMM;  YMEHHE pellaTh 33Jadyd  METOA0M
OpPraHU30BaHHOIO Iepedopa M C HUCHOJIb30BAHUEM MPABHUIA YMHOXKCHUS;
YMEHHE OLIEHUBATh BEPOSATHOCTU PEabHBIX COOBITUN U SBJICHUI, TOHUMATh
pONIb  MPAKTUYECKH JOCTOBEPHBIX M  MAaJOBEPOSTHBIX COOBITHI B
OKpYXaroIlleM MHUPE U B KM3HU; 3HAKOMCTBO C IOHSATHEM HE3aBUCHUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCENT U €r0 POJIbI0 B MaCCOBBIX
SBJICHUSAX

YMeHue BbIOMpaATh MOAXOMALINI W3YYEHHBIH METON AJSl PElICHUs 3aadu,
IPUBOJIUTH HPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MNpUPOJE U
JKU3HHM, paACIO3HaBaTh IPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE,
ONMCHIBATh OTJIEIbHBIE BBIJAIOLIUECS PE3YyJIbTaThl, MOJYyYEHHBIE B XOJE
pPa3BUTUSl MATEMATUKU KAaK HAayKH, MPUBOIUTH MPUMEPHl MATEMATHUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUU

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
1 Yucna v BBIYMCIECHUS
1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eIMMOCTH TETBIX YUCEeI
12 OOBIKHOBEHHBIE M JECSITUYHBIE JIPOOU, MPOLIEHTHI, OECKOHEUHbIE MEPHOANUYECKUE
Ipobu
1.3 ParnmonanbHble yncia. ApudMeTHuecKue onepaliyy ¢ palioHaAIbHBIMU YUCIIAMHU
1.4 JeiictBurenpHbie yncna. ApudmMernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIAMHU
15 [Tpubnuxénnpie BBIMMCIICHHS, NpABUIA OKPYIVIEHUA, MPUKAAKA M OlEHKA
pe3ynbTaTa BEIYACICHUN
2 Anrebpanueckue BhIpaXKEHUS
2.1 bykBeHHbIE BbIpakeHU (BbIPAXKEHHSI C TEPEMEHHBIMHU )
29 Crenens ¢ nenslM nokasareneM. CTeneHs ¢ palMoHaIbHBIM MOoKa3aTeneM. CBolicTBa
CTENEHN
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
2.5 Apudmernueckuil KOpeHb HaTypalbHOH creneHH. JlelicTBus ¢ apupMETHUYECCKUMU




KOPHSIMHM HaTypaJbHON CTEeHU

3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lemnpie 1 1poOHO-paroHaIbHbIe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Ilenpie wm napoOHO-palMOHAIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenue TeKCTOBEIX 3ama4
4 YucnoBkIe IOCICIOBATCIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
4.2 Apudmernueckas 1 reoMmeTpuueckasi mporpeccur. @opmyiia CII0KHBIX POLIEHTOB
5 DyHKIUU

Oynkius, cnocoOsl 3aganus ¢pynkuuu. ['paduk GyHkiun. O6macTh onpeaesneHus u
MHOXXeCTBO 3HaueHui QyHkumu. Hymn yakumn. [IpomMexyTku 3HAKOIOCTOSHCTBA.

31 [IpomMexyTK MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl U MHHHUMYMBI (DYHKITUH.
HauOosbIiee 1 HauMeHblee 3HaUeHne (PYHKLIUU Ha IPOMEKYTKE

6 KoopaunaTel Ha IPsAMOM U INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomeTpus

7.1 ['eomerprueckue Gpurypsl 1 UX CBOICTBa

7.2 TpeyroapHUK

7.3 MHOroyrojabHIUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 H3mepeHue reoMeTpu4ecKux BEIMYHH

7.6 BekTops! Ha mmockocTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSIBATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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