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HOACHUTEJIbBHASA 3AIIMCKA

B coBpemenHOM 1TU(POBOM MHUPE BEPOSATHOCTH U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIIYIO 3HAYUMOCTh, KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK
U UX pOJI B 00pa30BaHUU, HEOOX0AMMOM KaKI0MY YenoBeKy. Bo3pactaeT uucio
npodeccuii, mpy OBJIAJCHUN KOTOPBIMHU TpeOyeTcs XxopoIias 6a30Basi IOAT0TOBKaA
B 00JIACTH BEPOATHOCTH M CTATUCTHKH, Takas MOATOTOBKA BaXHA JIA
POJ0JDKEHHS 00pa30BaHUA U ISl YCIIEITHOW PO (EeCCUOHAIBLHON KapbEPBI.

Kaxaplii yenoBek NOCTOSHHO MPUHUMAET PEIICHNS HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 111 000CHOBAHHOTO IPUHSTHUS PEIICHUS B YCIOBHIX HEJOCTAaTKa
WM M30bITKa MHGOPMAIIUA HEOOXOAUMO B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBITIJICHUE.

NmMeHHO TOATOMY OCTpO BCTajla HEOOXOAMMOCTh C(POPMHUPOBATH Y
o0y4armuxcs QyHKIHOHATLHYIO TPaMOTHOCTD, BKITFOYAIOITYIO B C€0s B Ka4eCTBE
HEOTHEMJIEMOM  COCTABISIIONICH  yMEHHE BOCIPUHUMATh ¥ KPUTHUECKH
aHAJTM3UPOBATH MH(OPMAITUIO, PECTABICHHYIO B Pa3IMIHBIX (POpMax, MOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX pETbHBIX IPOIECCOB W 3aBUCHUMOCTEH,
MPOU3BOIUTH IPOCTEUIIINE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMU MPUHITUIIAMU COOpa, aHAIN3a U
NpeCTaBICHUS JaHHBIX M3 Pa3MYHBIX cep >KU3HM 0OIecTBa U TOCyAapCTBa
npuoOIaer oOyJaromuxcss K OOIIeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB
KOMOWHATOPYWKHN Pa3BUBACT HABBIKA OpraHM3aluu mepedopa u mojacuéra yucia
BapHaHTOB, B TOM YHCJIE B MPUKJIIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUH
rpadoB co3aaéT MaTeMaTuueckuil GyHIaMeHT A1 GOPMUPOBAHUS KOMIIETCHIINI B
obmactr mHGOPMATUKH U ITU(PPOBBIX TeXHOJOTUH. [Ipyn M3ydeHUM CTATUCTUKN U
BEPOSITHOCTA OO0OTAlAIOTCS TPEACTABICHUS OOYJarOIMXCsI O COBPEMEHHOM
KapTHHE MHUpa M METOJaX €ro HccieAoBaHus, (GOPMHUPYETCS MOHUMAHUE POJH
CTaTHUCTHKH KaK HCTOYHHKA COIMATIHHO 3HAYUMOMN MH(POPMAIINH U 3aKIaIbIBAIOTC 5
OCHOBBI BEPOSITHOCTHOTO MBITIICHHUSI.

B cooTBeTcTBUM C JaHHBIMU HEISIMH B CTPYKTYpE MPOTPaMMBbI ydeOHOTO
Kypca « BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIETr0 00pa30BaHUs BbI1€JICHBI
CJEAYIOLHE COoAepKaTelnbHO-MeToauueckue JuHuu: «lIpeacTaBienre NaHHBIX U
omHcaTeNbHasl CTAaTUCTUKa», «BeposTHOCTH», «DJeMeHThl KOMOWHATOPHKNY,
«BBenenue B Teoputo rpadgoBy.

Conepsxanme muauu «lIpencTaBnenre JaHHBIX U ONMCaTeIbHAs CTATUCTHKAY
CIIy’)KAT OCHOBOM 7151 (pOpMHUPOBAHHSI HABBHIKOB PabOThI C MHPOpPMAIUEH: OT
YTEHWs] W WHTEpIpeTanuu HWHPOpMAIMK, TPEACTABICHHOW B Tabiuiax, Ha
nuarpamMmax u Tpadukax, 10 cOopa, MPEACTaBICHUS W aHaIW3a JAaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTHYECKUX XapaKTEPUCTHK CPEAHUX M pPaCCEHBAHUS.
PaboTas ¢ nmaHHBIMH, OOydaromIMecs y4arcs CUHMThIBATh M HHTEPIPETHPOBATH
JaHHbIC, BBIJBUTATh, APTYMEHTUPOBATh M KPUTHKOBATh MPOCTEUIINE TUITOTE3HI,
Pa3MBIIIUIATh HAJ (PaKTOpPaMH, BBI3BIBAIOIIMMU H3MEHUYHMBOCTh, U OIICHUBATh UX
BJIMSTHHE HA PACCMAaTPUBAEMBbIE BETMUUHBI U TTPOIIECCHI.



NHTyUTUBHOE NPENCTABICHUE O CIy4alHOW U3MEHUYMBOCTH, UCCIIEAOBAHUE
3aKOHOMEPHOCTEN W TEHJICHIIMH CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOW IS
U3y4YEHUS TEOPUU BEpPOSTHOCTEH. bolibllioe 3HaUY€HHE HMEIOT NPaKTUYECKUe
3a/IaHMs], B YaCTHOCTH OTIBITHI C KJTACCUYECKUMH BEPOSTHOCTHBIMU MO/ICTISIMH.

[loHsiTUe BEPOSITHOCTA BBOJUTCS KaK Mepa IMpaBlIoNoao0us CiIy4ailHOTO
coObiTus. Ilpm wu3ydeHunm yuyeOHOro Kypca oOydarolmmecs 3HAKOMATCS C
NPOCTEUIIIMMA ~ METOJAaMHM  BBIUMCIICHHSI  BEPOSTHOCTEM B  CIIy4aWHBIX
DKCIEPUMEHTAX  C  PAaBHOBO3MOXXHBIMU  JJIEMEHTapHBIMHU  HCXOJAMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, TIO3BOJISIIOIIMMU CTaBUTh U PEIIaTh 00Jiee CI0KHbIS
3amaud. B y4eOHBIM KypC BXOJAST HadyallbHbIC NPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO>KE€CTBaMHU Y OCHOBHBIMHU OTI€pALUSIMU HAJ MHOXKECTBaAMH, PaCCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHHUS ISl PEIIeHUs 3aj]a4, a TaK)Ke MCMOJIb30BaHUsSI B JPYTrUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 knmaccax uzydaercst yueOHbIN Kypc «BeposTHOCTh M CTaTUCTUKA», B
KOTOpbIA BXxoAsAT pazaenbl: «lIpencTaBieHre [aHHBIX MW OMNUCATEIbHAs
CTaTUCTUKa», «BeposATHOCTH», «JeMeHThl KOMOWHATOpUKW», «BBenenue B
TEOPUIO TpadoBy.

Ha n3ydyenue yue6HOTr0 Kypca « BepoaTHOCTb 1 cTaTucTHKa» OTBO AUTCs 102
yaca: B 7 kiacce — 34 yaca (1 wac B Henmemo), B 8 kimacce — 34 yaca (1 gac B
Hegeno), B 9 knacce — 34 vaca (1 yac B Heeno).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

[IpencraBneHne JaHHBIX B BUJIE€ Ta0JMILI, AUArpamM, rpaukoB. 3anoJHEHUE
TabuI, YTeHWE M TIOCTPOCHHE nauarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) W
KpyroBbix). UTeHne rpaukoB peaibHbIX npolieccoB. 3Bieuenue nndopmaiu u3
JMarpaMm U TabJInIl, UCTIOIb30BaHUE U UHTEPIIPETAIUS TAHHBIX.

OmnucarenpHas CTaTUCTUKA: CpeHEE apH(PMETUYECKOE, MEAuaHa, pa3Mmax,
HauOoJiblllee ¥ HauMEHbIlee 3HAYCHHA HabOpa YHMCIOBBIX AaHHBIX. [Ipumeps
CIIy4alHOW N3MEHYUBOCTH.

CiyyaliHbplil SKCTIEpUMEHT (OMBIT) U CiydailHoe coObiTHe. BeposTHOCTh U
4acToTa. POJIb MaNOBEPOSATHBIX M TPAKTUUECKHU JI0CTOBEPHBIX COOBITHIA B IPUPO €
U B o01iecTBe. MoHeTa ¥ UrpalibHast KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Crenenp BepumHbl. Yucno pédep u cymmapHas
crenenb BepinH. [IpeacTtaBnenue o cBsizsHocTH rpada. Llenu u nukisl. [lytu B
rpagax. O0xoxn rpada (sinepoB myth). IIpencrtaBieHne 006 OPUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ moMomso rpados.

8 KIIACC

[IpencTaBieHre JaHHBIX B BUE TaOJIML, JUarpaMmm, rpaukoB.

MHOKECTBO, JJIEMEHT MHOXKECTBA, MMOAMHOXECTBO. Ormepanuu Hax
MHOECTBaMU: O0BEAMHEHUE, MepeceueHue, nomnoiaHeHue. CBOWCTBa omepanui
HaJ, MHO>XECTBAMHU: IEPEMECTUTEIBHOE, COYETATENIbHOE, PacCIpEIEIUTEIbHOE,
BKIItoueHus. lcnonb3oBaHue TIpauyecKoro MNpeaCTaBICHUS MHOMXECTB IS
ONMCaHUS peATIbHBIX MPOLECCOB U SIBJICHUM, IIPU PELICHUH 3a/1a4.

MN3mepenue paccemBaHus JaHHBIX. J(MCTIEpCHsl M CTaHIAPTHOE OTKIOHEHWE
YUCJIOBBIX HA0OPOB. /[narpamMma paccenBaHus.

OnemeHTapHble COOBITUS  ciaydailHOro omnbsita. CiydaiiHble COOBITHSA.
BepostHoctu coObiTuil. OmNbITBl €  PaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMU
coObITHsIMU. CitydaitHbiii BHIOODP. CBSI3b MEXTY MAJIOBEPOSITHBIMU U IPAKTUY €CKHU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpEBBEB: E€AMHCTBEHHOCTh IYTH, CYIIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBSI3b MEXAY YMCIOM BEepUIMH U yucioMm pédep. IIpaBuio
YMHO>KeHus1. Perienue 3a1a4 ¢ moMoIp rpagos.

[IpotuBonosioxxkusle coObiTHs. Juarpamma Oiinepa. OObenuHeHHE WU
nepeceueHue coObiTuil. HecoBMecTHbie coObITHsA. DopMyna  CIOKEHHUS
BEPOATHOCTEN. YCJIOBHAasT BEPOSTHOCTH. lIpaBuino ymuHokenusi. HeszaBucumebie
coowiTusi. IlpencraBnenue skcnepuMeHTa B BHJE JepeBa. PeleHue 3anad Ha
HAX0XKJEHUE BEPOSITHOCTEM C IOMOIIBIO JEpPEeBa CIy4alHOI'O 3KCIIEPHUMEHTA,
auarpamm Diiepa.



9 KIIACC

[IpencraBnenne JaHHBIX B BUAe TaOmMI, JAuarpaMM, TIpaduKoB,
MHTEpHIpeTalys JaHHbIX. UTeHue u mocTpoeHue Tabiull, 1uarpamm, rpadukoB 1o
peaIbHBIM TaHHBIM.

[lepectanoBku U ¢axtopuan. CoueraHust ¥ UUCIO coueTaHuil. TpeyroabHuK
[lackans. Pemenue 3ana4 ¢ UCHOJIb30BaHUEM KOMOUHATOPUKH.

['eomerpuueckas BeposTHOCTh. Ciy4ailHbIi BBIOOp TOYKH M3 (PUTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 YTU OKPYKHOCTH.

Hcnbitanue. Yenex u Heynada. Cepusi UCHBITAHWNA 10 TEPBOTO yCHEXa.
Cepuss ucnbiTannii bepHymm. BepositHOocTH cOOBITMH B CEpUM HMCIBITAHUMN
bepnymm.

CiydaiiHas BeIMYMHA W paclpeielieHue BEpPOSITHOCTEW. MaremaTudeckoe
OXuaaHue u gucnepcus. IlpuMepbl MaTeMarM4yecKOro OXHUAAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHUS BEIMYMHBI. MaremaTudyeckoe OXKHWJaHue U
JUACTIEPCHUSl CIIyJalHOW BEJIMYMHBI «YMCJIO YCIIEXOB B CEPUM HCHBITAHUU
bepnymm».

[lonstue o 3akoHe OonbuMX yncen. 3MepeHre BeposSTHOCTEN ¢ MOMOILBIO
4yacToT. PoJib 1 3HaUeHKE 3aK0HA 0OJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.



INTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA TIIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHMS NPOTPaMMbl y4eOHOro Kypca
«BeposSITHOCTh ¥ CTATUCTHKA» XapaKTEPU3YyIOTCS:

1) naTpuoTHYeCcKoOe BOCIIUTAHUE:

MIPOSIBJICHUEM MHTEpEcCa K TMPOLUIOMY M HACTOSIIEMY POCCUNUCKOU
MAaTEMATUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHHUSAM POCCHUCKHUX
MAaTeMaTUKOB U POCCHMCKOM MAaTeMaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYTHX HAyKaX M NPUKIATHBIX cepax;

2) rpa:xxaaHCKOe U AYXOBHO-HPaBCTBEHHOE BOCIIMTAHH E:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEN I'paX/1aHWHA U peaTu3alui ero
npaB, TMPEACTaBICHHEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBIECHUM, MPOUEAYp IPaXIAaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX IIPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAIbHO-3THUECKUX TPUHIIUIIOB B IEITEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEUICHUM MPaKTUYECKUX 3a7ad
MaTEMATUYECKOW HaNpPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMATUYECKOTO
oOpa3oBaHusl Ha MPOTSKEHUM BCEHM KU3HM [IJIS1 YCIEUIHOW MpodecCHOHaTbHOM
NESTEIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIAMBUYATbHOM TPAEKTOPUHM 00pa30BaHUS U dKU3ZHEHHBIX TUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBPIO K HMOIMOHAJBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO
MaTEMATUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPaCCYXIACHH, YMEHHIO BUICTbH
MaTEMATUYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEICTABIECHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSI UENIOBEKA, IPUPOAbI U
oOlecTBa, MOHUMAHUEM MAaTEMaTUYeCKON Haykh Kak cgepbl 4YeJoBeYecKOou
NEeSITEIbHOCTH, 3TAloB €€ pa3BUTHUA M 3HAYUMOCTH JJISl Pa3BUTHUS LIUBHIN3AIINY,
OBJIAJICHUEM A3BIKOM MaTEMaTUKH U MaTeMaTHUECKOM KyJIbTypOil Kak CpeCTBOM
NO3HAHUSA MHUpPA, OBJIQJACHUEM IMPOCTEHIIMMH HaBbIKAMU HCCJIEIO0BATEIbCKOM
NEATEIIbHOCTH;

6) ¢puznyeckoe BocnMTAHHE, GOPMHPOBAHHNE KYJIbTYPblI 310POBbS H
IMOLMOHAJIBHOTIO 0J1AT OIOJIYyYHS:

TOTOBHOCTBIO NPHUMEHATh MAaTeMaTWUYECKHE 3HAHWS B HHTEPECAX CBOETO
3710pOBbs, BEACGHUS 3J0pOBOro oOpa3za KU3HM (3J0pPOBOE MHTAHMUE,
COaJIaHCUPOBAHHBIN PEXUM 3aHSATUH W OTHbIXa, peEryasipHas Quanyeckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQUIEKCHM, MPU3HAHUEM CBOETO
[paBa Ha OIMOKY M TAKOTO K€ MpaBa JPyroro 4eI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTAaIeN Ha MPUMEHEHHE MaTeMAaTHUeCKUX 3HAHUMN NIl pelIeHHs 3a7a4
B 00JacTM COXPAaHHOCTU OKPYKAIOLIEH Cpeabl, IUIAHUPOBAHUS MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCJIEACTBUMA IJISI OKPYXKAIOLIEW Cpellbl, 0CO3HAHUEM
r7100aIbHOTO XapaKTepa IKOJIOTUYECKUX MTPOOJIEM U ITyTel X pEeIIeHUs;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSIM COUMAIbHOM W NPUPOAHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHUSIM B YCJOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEY KOMIIETEHTHOCTH Yepe3 NPAKTUIECKYIO ACSITEIbHOCTb, B TOM YU CJIe
YMEHHUE YYUTHCS Yy APYTHX JIOAEH, mpuoOperaTh B COBMECTHOW AEATEILHOCTU
HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIMH U3 ONbITA JPYTHUX;

HEOOXOAMMOCTBIO B (POPMHPOBAHMM HOBBIX 3HAHUW, B TOM YHUCJE
dbopMynupoBaTh UeH, MOHATHS, THIIOTE3bI 00 00BHEKTAX U SIBICHUSIX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMl0 Kak BBI30B, TPEOYIOUMI KOHTPMEpP, KOPPEKTHPOBAThH
NpUHUMAaeMble pEIIeHUs W AeHCTBUS, (OpMyIMpoBaTh W OLEHUBATh PUCKU U
NoCJenCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe /IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Bba3oBblie joruueckue qeicTBUA:

e BBUBJSTHh U XAPAKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUAX
00BEKTOB, TOHSATUH, OTHOIICHWA MEXIY MOHITHIMH, (HOPMYyIUPOBATH
ONpENENICHUsI ~ MOHSATHM, YCTaHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJIacCU(pUKAIMA, OCHOBAHMS JJii OOOOIICHUS M CpPaBHEHUS, KPUTCPUU
MIPOBOJVMMOr0 AHATIN3A;

e BOCHPHHMMATH, (OPMYIHPOBATh U MPEOOPA3OBBIBATh  CYXKIACHHUS:
YTBEpAUTEIILHBIC W OTpHUIATeNIbHBIC, €IWHUYHBIC, YacTHBIE M OOIIHE,
YCJIOBHBIC;

e BBIBJISATh  MATEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBOpeunss B (akTaX, ITaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX,
npeajararb KpUTEpUU JJ1s BBISBICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

e JICJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIFOUEHUH, YMO3AKIFOYCHH 110 aHAJIIOTHH;

e pa3luparh JOKa3aTeIHCTBA MATEMATHUECKUX YTBEPKICHHUH (TPSAMBIE U OT
MIPOTUBHOTO), MPOBOJUTh CAMOCTOSITEIHHO HECJIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4YeCcKuX (akToB, BBICTpaWBaTh aAPTyMEHTALUIO, MPUBOUTH
IpUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh CHOCOO pelieHus ydeOHOM 3amgadu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEILIEHMsI, BbIOMpaTh HaumOOJIeE MOAXOJAIMI ¢ y4ETOM
CaMOCTOSTENbHO BbIJIEJICHHBIX KDUTEPUEB).

Ba3oBble ncciienoBaTe /IbCKHeE JeiiCTBUA:

UCIIOJIb30BaTh BOMIPOCHI KaK HCCIE0BATEIbCKU MHCTPYMEHT MMO3HAHUS,
(GopMynHpoBaTh BONPOCHI, (PUKCHPYIOUME NPOTHUBOpPEUYUE, HPOOJIEMY,
CaMOCTOSITEIbHO YCTaHABJIMBAaTh HCKOMOE U JlaHHO€, (OpMHUPOBAThH
TUIOTE3Y, apIYMEHTUPOBATh CBOIO [MO3UIINIO, MHEHHUE;

OpPOBOAUTH MO CaMOCTOSATENbHO COCTABJIEHHOMY IUIaHY HECIIOXKHbBIN
AKCIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHUE 10 YCTAHOBIEHUIO OCOOEHHOCTEHN
MaTEeMaTHIECKOT0 00BEKTa, 3aBUCUMOCTEH 0O BEKTOB MEXIy CO001;
CaMOCTOSITENbHO (POPMYyTUPOBATH 0OOOIICHNUS M BBIBOJBI TI0 PE3yIbTaTaM
OpOBEAEHHOTO HAOJIIOJICHUS, MCCIECAOBAHUS, OLIEHUBATh J1OCTOBEPHOCTD
NOJIy4Y€HHBIX pE3yJbTaTOB, BBIBOJIOB U 0000IICHUH;

OPOTHO3MPOBAaTh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKKE BbBIJBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBIABJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HUH(OpPMAIUU, JTaHHBIX,
HEO0OXOIMMBIX IS PEIICHHS 3aa9H;

BBHIOHUpATh, AHATM3UPOBATh, CUCTEMATU3WPOBATh W HWHTEPIPETUPOBATH
UHOOPMAIIMIO PA3IMYHBIX BUJIOB U (hOPM P ECTABIICHUS,

BbIOUpaTh (opMy TmpeAcTaBieHHs WHGOPMAIMM W HWILTIOCTPUPOBATH
peliaeMpie 3a7ayd  CXeMaMH, JIharpaMMaMH, HWHOM TpapuKod H WX
KOMOMHAIUSIMU;

OIIEHUBATh HAAEKHOCTh HMHPOPMAIUU [0 KPUTEPUSIM, MPEIAJI0KEHHBIM
yUUTENEeM WK ¢HOPMYIHPOBAHHBIM CaAMOCTOSTENBHO.

KOMMYHI/IKaTI/lBHble YHUBEPCAJIBHBLIC yqeﬁnble aeicTBUsA:

BOCIPUHUMATH U POPMYITUPOBATH CYK/ICHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LEJISIMU OOILIEHUS], ICHO, TOYHO, TPAMOTHO BbIPAKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U MHCHbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS MO XOAY PEUICHUS
3a/1a4¥, KOMMEHTUPOBATh OJy4EHHBIN PE3yJIbTaT;

B X0Ji€ 00CYXACHHUsI 33]1aBaTh BOIIPOCHI IO CYIIECTBY O0CYX)AaeMO M TEMBI,
npoOJieMBbl, peIaeMoil 3aaul, BbICKa3bIBaTh U/I€H, HAIICJICHHBIC HA MIOUCK
pELICHMs, COIIOCTABIKITH CBOM CYXKICHHS C CYXICHUSAMMU JIPYIUX
YY4aCTHUKOB JUaora, 0OHapyXHBaTh pa3iMule U CXOJCTBO MO3ULIMH, B
KOpPEKTHOH (popme PopMyIMpoBaTh pa3HOTIACHSI, CBOM BO3PAKECHHUS;
NPEACTABIATh  PE3YJbTAThl  PEHICHHs  3aJayH, DKCIIEPUMEHTA,
UCCJIEIOBaHMSI, POEKTA, CAMOCTOSTENILHO BBIOUPATh ()0 pMAT BHICTYILICHU S
¢ Y4€TOM 3aj1a4 Mpe3EHTALUU U 0COOEHHOCTEN ay AUTOPUH;

MIOHMMATh U UCTI0JIb30BaTh TPEUMYILIECTBA KOMAHIHOW U MHAMBHUIYaJIbHO I
paboOTHI [TPU PEUICHUU Y4E€OHBIX MATEMATUYECKUX 3a/1a4;

IIPUHUMATh 1I€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPTraHU3aALUIO
COBMECTHOM paboOThl, pacmpenenarTb BHIBI padOT, I0TOBAPUBATHCH,



00CyX1aTh MPOIECC U pe3ynbTaT padboThl, 00001aTh MHEHHS HECKOJIbKUX
JIIOCH;

e YyYacTBOBaTb B TpymmoBbIX (opmax padoTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3T'OBBIC IITYPMbI U IPYTHUE), BBITIOJIHATH CBOIO 4aCTh pabOThI
U KOOPJAMHUPOBATH CBOM JICHCTBUS C JAPYTMMH 4WIEHAMU KOMAaH]IBI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHSIM,
c(hopMympoOBaHHBIM Y4aCTHUKAMHU B3aHMOICHCTBHS.

PeryasiTuBHble yHUBepCaJibHbIE y4eOHbIE 1eiCTBUSA
Camoopranuszanms:

e CaMOCTOATEIbHO COCTABJIATH IUIAH, aITOPUTM pEIICHUs 3a1a4yu (WM ero
4acTb), BBIOMpATh CIOCOO pElIeHHs] ¢ YY4ETOM UMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBAThH
BapUAHTHI PEUICHUHN ¢ Y4ETOM HOBOW HH(GOPMAITUH.

CaMOKOHTPOJIb, JMOLMOHAIbHbII HHTEJJICKT:

e BJAJIETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPOLIECCa U pe3yibTaTa
pElIeHUsT MaTeMaTHYeCKOM 3a1a4uH;

e TMPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [PH PEIICHUY 334U,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
HalJIEHHbIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEN;

e OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEILHOCTH ITOCTABICHHOW LIENN U
YCIIOBUSIM, OOBSCHITh MPUYMHBI JTOCTHXKEHUS WA HETOCTHKEHUS 1IEINH,
HaXoJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

K xoHiy oOyuenus B 7 kJjiacce OOYyYarOmMUCS TMOJYYUT CJEAYIOIIHE
MPEAMETHBIE PE3YIIbTaThI:

Yurate wuH(OpMaIKIO, NPEACTABICHHYI0O B TaOJMIax, Ha JguUarpaMmmax,
NOPEACTAaBIATh JlaHHblE B BHUAE TaOJMI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cTonbuaTbie) M KPYroBBI€) 10 MacCUBaM 3HAYCHHIA.

OnuceiBaTh U UHTEPHPETHPOBATH  pPEATbHBIE YKCJIOBBIE  JAHHBIE,
npeAcTaBlIeHHBIE B TAOJIMIIAaX, HA THarpaMMax, rpadukax.

Hcnonb3oBark JJisi ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKU:
cpenHee apudmMernyeckoe, MeauaHa, HauOOJbIee M HaMMEHbIIEe 3HAYCHUS,
pa3Max.

Nmers mpencraBieHue O CIlydalHOM W3MEHYMBOCTH Ha NpPUMEpax IEH,
(Gu3NUEeCKUX BEIWYMH, aHTPOTIOMETPUUYECKHUX JTAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMUHUBOCTH.

K xoHmy oOyuenus B 8 kJiacce oOydarommuiics TOJYYUT CICTYIOITHEC
MPEIMETHBIE PE3YJILTATHI:

W3Bnekats ¥ mpeoOpa3oBbiBaTh MHGOPMAIUIO, MPEICTABICHHYIO B BHUJE
Tabmui, quarpamm, rpaduKoB, MPEACTABIISTh TaHHBIC B BUAC TaOJHUII, JUATPAMM,
rpadyKoB.



OnuceiBaTh JaHHBIE C MOMOIIBI CTAaTUCTUYECKUX IOKa3aTesieh: CpeaHux
3HAUYCHUI U Mep paccenBaHus (pa3Max, TUCTIEPCHUS U CTAaHIAPTHOE OTKJIIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUH U 9aCTOTHI COOBITUM, B TOM YH CJIC
0 pe3yJibTaTaM U3MEpPEHUH U HAOTFOICHHI.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITUN B OTBITaX, 3Hast BEPOATHOCTH
AJIEMEHTApPHBIX COOBITUHA, B TOM YHCJIE B OMNbITaX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHIIMHU.

Hcnonb3oBarh rpaguueckue MOJENIU: JAEPEBO CIYYAHHOTO IKCIIEPUMEHTA,
JHarpaMMbl DHsepa, YUCI0Bas npsiMast.

OnepupoBarb MNOHATHUSIMU: MHOKECTBO, MOJMHOECTBO, BBIMOJIHITh
OTiepallii  HajJ MHOXECTBaMHU: OOBEIUHEHHE, TIepeceueHue, OIMOJIHEHUE,
MEPEUYUCIISITh SJIEMEHTHI MHOKECTB, MPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonw30Barh rpaguueckoe MPEaCTaBICHUE MHOKECTB U CBA3CU MEXKIY
HUMHM JIJI1 OMMCAHUS POLIECCOB U SBJICHUM, B TOM YHCJIE PU PELICHUM 3a/1a4 U3
JIPYTUX Y4€OHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenus B 9 kJiacce oOy4aromuics TMOJYYUT CICTYIOITHEC
MPEIMETHBIE PE3YJILTATHI:

W3Bnekath W 1peoOpa3oBbIBaTh HHGPOPMAIMIO, TMPEJACTABICHHYIO B
pa3IMYHBIX UCTOYHUKAX B BHUJAC TaOJHWIl, nUarpamm, rpaduKoB, MPEICTaBISATH
JIaHHBIE B BUJIE TAOJMII, JUArpaMMm, TpapuKOB.

Pemate 3amauyuM OpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX IPABUJI U METOJIOB.

Hcnonp30Barh OnucaTeNbHbIE XapaKTEPUCTUKHU [JII MAacCHBOB YHCIIOBBIX
JTaHHBIX, B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPHI PACCEUBAHUS.

Haxonuth 4acTOThI 3HAYEHUM U 4aCTOThI COOBITHSI, B TOM YKCJIE MOJIL3YSICh
pe3ylbTaTaMu NpOBEAEHHBIX U3MEPEHUI U HAOIIOACHUN.

HaxoanuTe BEpOATHOCTH CIydalHBIX COOBITHI B M3YYCHHBIX OIBITAX, B TOM
YHUCJIe B ONBITAX C PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSMH, B CEPUIX
MCTIBITAaHUH J10 IEPBOTO YCIEXA, B CEPUSAX UCTIBITAHNN bepHyIuin.

Nmers mnpenctaBieHre O CIy4alHOW BEIMYMHE W O PaCHpEIClICHUN
BEPOSATHOCTEM.

NmeTs mpencTaBiacHHE O 3aKOHE OOJBIIMX YHUCET Kak O IPOSBICHUH
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIMX YUCEN B
IpUpPOJIE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KoJumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejioB H TeM udppoBLIe
Ne i/ pasi Kourposnubie | Tlpakruueckune (witcpp )
NMporpamMmbl Bcero o0pa3oBarejbHbIE
padoTbI padoTbI pecypeb
buonuoreka LIOK
I Tpencrasenue raHbIX 7 2 https J/m.edsoi.lru/7f415fdc
2 OnucarenbHas CTAaTUCTHKA 8 1 Eggﬁ?gﬁﬁiﬁ%ﬁ A156de
. butnuoreka LIOK
3 CiydaitHasi ©3BMEHYMBOCTh 6 1 https/m.c dso(l).lr W/TEAL5Ede
bubmuorexa [IOK
4 Beenenne B Teopuio rpagos 4 https//m.edsoo.ruw/7f415fdc
5 BeposiTHOCTB M 9acToTa CIrydaifHOTO 4 1 bubnuotexa LIOK
COOBITUS https//m.edsoo.ru/7f415fdc
6 O06001IEHNE, CHCTEMATH3AIIM 3HAHU I 5 2 Eggﬁﬁgﬁﬁiﬁ%ﬁ A156de
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 5




8 KUIACC

KoauvecTBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne m/n MPOrpaMMbI Beero KourpoabHble | IlpakTideckue o0pa3oBaTeJibHbIE
padoThbI padoTbI pecypesI
bubmuoreka [IOK
1 HosTopenue kypea 7 knacca 4 https //m.edsoo.ru/7f417fb2
’ OnucarenpHas CTaTUCTHKA. PaccenBanue 4 bubmuoreka LIOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6nunoreka [JOK
3 Muosxecrsa 4 https//m.edsoo.ru/7f417fb2
4 BeposiTHOCTB ciiydaifHOTO cOOBITHS 6 1 Egg@?giﬁiﬁﬂ%ﬁ 417602
bu6nmoreka [IOK
S Baenenue B Teopuio rpados 4 https //m.edsoo.ru/7f417fb2
. bu6nunoreka [JOK
6 CrryqaiiHbie coObITHA 8 https//m.edsoo.ru/7f417fb2
bu6 K
7 O06001EHNE, CHCTEMATH3AIIMA 3HAHU N 4 2 htPtIsz;I//IrgTeiiI:i(])lr(3/7 AT
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 1




9 KUIACC

KounuecTrBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne m/n MPOrpaMMbI Bcero Kontpoabnbie | ITpakTuyeckue o0pa3oBaTeJibHbIE
padoThbI padoTbI pecypesI
bubmuoreka [IOK
1 Losroperne kypea 8 Kiacea 4 https//m.edsoo.ru/7f41a302
bubmuoreka [IOK
2 DJICMEHTEI KOMOHHATOPHKH 4 ! https/m.edsoo.ru/7f41a302
3 I'eomeTpuueckass BEpOSITHOCTD 4 bubmiorexa LIOK
p p https/m.edsoo.ru/7f41a302
bu6nmoreka [JOK
4 Henpiranms bepuyium 6 ! https/m.edsoo.ru/7f41a302
5 CiydaiiHast BeJIMYMHA 6 Eu6miorexa HOK
https://m.edsoo.ru/7f41a302
bu6nmmoreka [JOK
6 OGobweHue, KOHTpOIH 10 1 https//m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 1 2




IHOYPOYHOE INTAHUPOBAHHE

7 KJIACC
KoJumnuyecTBo yacos DJIeKTPOHHbIE
Ne ara ugpoBbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A P
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoTsI patdoThI pecypeb
1 [IpencraBrieHre TaHHBIX B TaOJIHIIAX 1 bubmmorexa [JOK
https://m.edsoo.ru/863ec 1{8
’ IIpakTryeckre BBIYUCIEHUS 1O 1 bubnuotexa IIOK
TaOIUYHBIM TaHHBIM https://m.edsoo.ru/863ec324
3 N3Bnedyenue u nHTEpIpETALIUA | bubnnoreka [IOK
TaOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 Ilpakruueckas pabota "TaGnuibr" 1 1 26.09
I'padmaeckoe mpencraBiaeHue
5 JTAHHBIX B BUJE KPYTOBBIX, 1 bubnmoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https//m.edsoo.ru/863ed18e
JyarpaMm
; gTeHHe u HOCTpOGI—(IbI/Ie Jarpamm. | Bu6miorexa LIOK
PUMCPBI ICMOTPapHHCCKIX https://m.eds00.ru/863ed602
JMarpaMm
7 [Ipaktuueckas pabota 1 1 17.10 bubmotexa LIOK
"luarpamMmsbr" ’ https//m.edsoo.ru/863ed72¢e
3 UYucnoBbie HAOOPHI. 1 bubmmoreka [IOK
CpenneeapupmeTrndeckoe https://m.edsoo.ru/863ed846
9 UucnoBsie HAOOPHI. 1 bubnnoreka LIOK
Cpenneeapudmernueckoe https//m.edsoo.ru/863ed846
10 Menuana yuciaoBoro Habopa. 1 bubnuoreka [IIOK
YCTOMYNBOCTh MEIHMAHbI https//m.edsoo.ru/863edb3e
11 Menunana yncioBoro Habopa. 1
YCTOMYMBOCTh MEIHMAHbI
12 [lpakruueckas pabora "Cpennue 1 1 bubmuotexa [IOK




3HaueHHud" https://m.edsoo.ru/863edc6a
Haunbomnbimee anme ce
13 3HaI./‘IleHIII/IB;fH/ICﬁOI_]I30PII}(\)/[ HI;BGI(L)Ipa bubmiorexa HOK
’ https://m.edsoo.ru/863ee07a
Pa3zmax
HauOombiliee 1 HauMEHBIIIEE
14 3HAYEHM S Y CIOBOTO HAbopa.
Pa3zmax
HauOombiee 1 HauMEHEBIIEE
15 3HAUEHUsI YU CIOBOTO HAabopa.
Pasmax
K
6| Mperramenme s 12 | BubmoreraLiOK
peaL A - ' https://m.eds00.ru/863ee390
OnucarenbHas CTAaTUCTHKA
17 CityqaiiHast ”3BMEHYMBOCTh bubmuotexa LIOK
(TprMepBI) https://m.edsoo.ru/863ee4bc
13 YacroTa 3HaYCHUN B MACCUBE Bbu6nunoreka [JOK
JaHHBIX https://m.eds00.ru/863ee69c
19 I OVIIHDOBKA bubmuoreka IIOK
pynnup https://m.eds00.ru/863ee9d0
20 I'ncrorpamMmbl
bu6nunoreka [JOK
2l T'acTorpammer https://m.edsoo.ru/863eeelc
2 [Tpakruueckas pabota "CiydaiiHast 13.02 bubmuotexa LIOK
H3MEHYHUBOCTE" ' https://m.edsoo.ru/863eecc8
I'pad, Bepumua, pedpo.
23 HI;)C?;C;&EHGH}I/IIC 321;[;1)11/1 C IIOMOIIEIO Bubnmorexa HOK
https//m.edso0.ru/863eef52
rpaca
Crene e e .
24| neno piten  cymapran ereners bummorera LIOK
PEOEP H CyMMap https://m.edsoo.ru/863ef0ba
BepumH. Llens 1 nukn
75 [erns u nuki. [lyte B rpade. bubmmoreka [IOK

[IpencraBiieHHe 0 CBA3HOCTH Ipada

https//m.eds00.ru/863ef236




26 [IpencraBnenue 06 1 bu6nunoreka [JOK
OpPUEHTHPOBAHHBIX rpagax https://m.edsoo.ru/863ef3b2

27 City4qaifHBlIii OIBIT U CIy4alHOE 1 bubmuotexa LIOK
coOBITHE https//m.edsoo.ru/863ef4d4
BeposiTHOCTh 1 YyacToTa COOBITHSL.

73 Posp ManoBeposSTHBIX U 1 bubmoreka [IOK
IIPaKTUYECKA JOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHII B PUPOJIE U B OOIIECTBE

29 Mosnera u urpanpHas KOCTb B |
TEOPHU BEPOATHOCTEN

30 [Ipakruueckas pabora "Yactorta 1 17.04 bubmotexa LIOK
BBINAJICHU opJia" ) https://m.eds00.ru/863ef8a8
KouTtponpHas pabora no remam
" . bu6nmoreka [JOK

31 Ciyualinas M3MEHIMBOCTb. r pa(l)BI'.' 1 24.04 https 7/m.edsoo.rw/863f0186
BeposiTHOCTB ciTydaifHOTO cOOBITHS

3 [ToBTOpeHue, 06001IIEeHNE. 1 bu6muotexa LIOK
[IpeacraBiieHnEe JaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHue, 0600IEeHNE. 1 bu6muotexa LIOK
OnuncarenpHas CTAaTUCTAKA https//m.edso0.ru/863efbaa

34 IToBTOpEeHue, o0o0IIEHHE. 1 bubnnoreka LIOK
BeposiTHOCTD ciiydaliHOTO COOBITHS https://m.edsoo.ru/863efecO

OBLIEE KOJIMYECTBO YACOB I1O 34
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8 KUIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
n/m Tema ypoka Beero Kontpoabnbie | - Ipakruieckue u3yueHusi | oOpa3oBaTeJibHbIE
padoThbI padoTbI
pecypchbl
1 [IpencraBiieHre TaHHBIX. 1 bu6mmoreka [JOK
OmnucarenbHas CTATUCTHKA https://m.eds00.ru/863f029¢
’ Cnyqaiinas n3smMeHunBoCTh. CpenHue ] bubmuotexa LIOK
4KCJIOBOro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnsie coObITUs. BeposTHOCTH 1 | bubmuotexa LIOK
YacTOTBHI https//m.eds00.ru/863f0578
Kmaccnueckue moje €0
4 B;)Oﬂf}?ocglﬁ' quiejiz ; I/IFp;IaI/JI'ILHa}I 1 En6miorexa HOK
) https//m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [JOK
5 OTwioHeHuS 1 https://m.edso00.ru/863f0a50
6 Jlucniepcusi UuCI0BOro Habopa 1 bubmorexa TIOK
https://m.edso0o0.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YU CIOBOTO | bu6nunoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMMBbl pacceMBaHUs 1 bubmorera HOK
P p https://m.edso00.ru/863f0cab
9 M 1 bubmuoreka [IOK
HOXKCCTBO, IOAMHOKECTBO https://m.edso0o0.ru/863f1180
@) :
10| obvemmmenme, nepeceucie, | BuGmorexa LIOK
- 1EP ’ https//m.edsoo.ru/863f143c
JIOITOJIHEHH €
CaoiicTBa oneparuii Haj
11 MHOKECTBAMH : IEPEMECTUTETLHOE, 1 bu6nmnoreka [JOK
COYETATENIbHOE, PACIPEACIIUTENBHOE, https://m.edsoo.ru/863f1784
BKITFOUCHH S




12 I'paduueckoe mpeacraBieHue bubmuotexa LIOK
MHOXECTB https://m.eds00.ru/863f198c
13 'ISOHTpOHBHaH paboTa o TsMaM 03.12
Cratuctuka. MHOXeCTBa
14 DnemeHTapHbIe cOObITHS. CirydaiiHbie bubmmoreka [IOK
COOBITHS https://m.edsoo.ru/863f1dec
b
5 | S e
p - https//m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
brnaronpusrcTs e
16 SHCMGHI:‘apHHe ZIOO6HI;[:/"IFI/ISI Bubmuorexa LIOK
o https//m.edsoo0.ru/863{1{72
BepositHocTr coObITHIT
I Bumoren 10K
rrapn ' https//m.edsoo.ru/863f21ca
Cry4aifHbIi BEIOOD
OIBITEL C PABHOBO3MOXHBIMHU
18 BHGMCHTaII:HHMI/I COOBITHSIMHA Brbmiorexa LIOK
. ' https//m.edsoo.ru/863f21ca
CrryqaiiHblii BBIOOD
IT §] "O
19 SaagggjhizszszT;eMEII{)ITTaHHCLIMH 28.01 bubmnotexa TIOK
P " p ) https//m.edsoo.ru/863f235a
COOBITUSIMU
Bbu6munoreka [JOK
20 Jlepeso https://m.edsoo.ru/863f2ade
CaoiicTBa fepeBa: €IMHCTBEHHOCTh
71 IIyTH, CYILIECTBOBAHKE BUCSUEH bubmuotexa LIOK
BEPIIMHBI, CBA3b MEX]Y YU CIOM https://m.edsoo.ru/863f2bac
BEPIIMH U YHCIOM p&dep
bu6nmnoreka [JOK
22 Hpamio ymnoxerus https://m.edsoo.ru/863f2cd8
23 Ioa - bubmuoreka [IOK
paBUJIO YMHOKEHU S https://m.edsoo.ru/863f2¢36
24 [TpOTHBOIOIOXKHOE COOBITHE bub6mmoreka IIOK




https://m.edsoo.ru/863f2f8a

75 Huarpamma Ditnepa. OO0beAHEHHE U 1 bubmuoreka [IOK
nepeceyeHue CoOObITHI https://m.edsoo.ru/86313214
2% HecoBmectHpie coObiThs. Dopmyria 1 bubmuoreka [IOK
CJIOXKEHHUSI BEPOATHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectHbie coObITHs. Dopmyria | bubmuoreka [IOK
CJIOKEHHUSI BEPOATHOCTEN https://m.edsoo.ru/863f3764
| S e epomozti | BuGmoresa 10K
P ) https//m.eds00.ru/863f38ae
HezaBucumeie coObITHS
IT 78
| Ve oo [ BuGorea LOK
p ) https://m.edsoo0.ru/863f3b06
HezaBucumbie coObITHS
30 IIpencrasiieHne CirydaiiHOTO 1 bubmuotexa LIOK
JKCIIEPUMEHTA B BUJE IEpeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasiieHue cirydaiiHOTO 1 bubmuotexa LIOK
SKCIEpUMEHTA B BUE JIEpEBA https://m.edso00.ru/863f3120
IloBTOpenue, 0000IIIEHHE.
32 Hp:;CEaI?J?GHI/Ie /:[aIII{IHI:II;I( 1 bubmorexa LIOK
) https://m.edsoo.ru/863f4128
OnucarenbHas CTaTUCTHKA
bu6mmoreka [JOK
33 [NoBTOpenue, o6o0menune. ['pader 1 https//m.edsoo.rw/863f4312
KontponbsHas paboTta mo remam
34 "CiyqaitHbie coObITHS. BeposTHOCTS. 1 20.05
I'padpr”
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




9 KUIACC

Ne KounuecTrBo yacos Jara JIeKTPOHHBIE
N Tema ypoxa Konrpoasusie | IIpakTuyeckue uugpoBbIe
n/n Bcero U3y4yeHHus
padoThI paboThI oOpa3oBareJibHbIE
pecypcbl
bubmuoreka [IOK
1 Tlpencrapienue naHHbIX 1 https/m.edsoo.ru/863f47ea
2 OnucarenbHas CTaTUCTUKA 1 Enbmrorexa HOK
https//m.edsoo.ru/863f47ea
3 Omnepanuu HaJ COOBITHAMU 1
4 HezaBucumocTs coObITHI 1
5 Kombunaropnoe npaBuiio 1 bubnnoreka LIOK
YMHOXEHU S https://m.edsoo.ru/863f4e 16
6 [TepectanoBku. dakropua. 1 bubnmnoreka [IOK
CoueTtaHus M YUCIIO COUETAHUI https+//m.edsoo.ru/863f4e 16
bu6mmoreka [IOK
/ Tpeyrowani Hackans ! https:/m.edsoo.ny/863£5014
Ipakruueckas pabota "Beruncienue
3 BEPOSITHOCTEN C MCIOJIB30BAHUEM 1 1 22.10 bubmuotexa LIOK
KOMOMHATOPHBIX QYHKIIUN ' https//m.edsoo.ru/863f5208
AJIEKTPOHHBIX TabIUI"
I'eomerpuueckas BEpOSTHOCTb.
9 Cry4aifHbIi BEIOOP TOYKU U3 PUTYPHI 1 bubmmoreka [IOK
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 Ayru https://m.edsoo.ru/863f5884
OKPY)KHOCTH
I'eomeTpuyeckas BEpOSTHOCTbD.
10 CayuaiiHbliif BBIOOp TOUKU U3 PUTYPHI 1 bubmuotexa LIOK
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 Ayru https://m.edsoo.ru/863f5a50
OKPY>KHOCTH
r .
1| Coyuaitnsit utGop tosan ma urypes | 1 butmorera LIOK
o P P https://m.eds0o.ru/863f5bfe
Ha MJIOCKOCTH, U3 OTPEe3Ka, U3 Iyru




OKPY)KHOCTH

I'eomeTpuyeckas BEpOSTHOCTb.

12 CayuaiiHblii BBIOOp TOUKU U3 PUTYPHI bubmuotexa LIOK
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 Ayru https://m.edsoo.ru/863f5e 10
OKPY)KHOCTH
13 Ucnbrtanue. Yenex un Heymaua. Cepust bubmuoreka [IOK
HCIBITAHUH JI0 IEPBOTO yCIexa https://m.edso00.ru/863f6162
14 Ucnertanue. Yenex u Heynaya. Cepust bu6mmoreka [IOK
HCIIBITAHUH JI0 IIEPBOTO yCIexa https://m.edso0.ru/863f6356
15 Hcneitanue. Yenex u Heypada. Cepust
WCHBITAHUI J0 MEPBOIO yCrexa
4 b .B
16 | cobmmmiin copurvcnsmanni Bumiorera LIOK
P hitps://m.edsoo.ru/863f64d2
bepuynmn
| e B, Bepome Butmorea L1OK
p https //m.eds00.ru/863f6680
bepuynmn
13 [pakruueckas pabota "McnbiTaHus 21.01 bubmuotexa LIOK
bepnymnu" ' https://m.edsoo.ru/863f67de
19 CiyuaiiHasi BeIMYMHA U bubmuoreka [IOK
pacnpezesieHre BepOsTHOCTEN https://m.edsoo.ru/863f6b44
20 MareMaTu4decKoe 0KUIAHUE U bu6mmoreka [IOK
JUCIIEPCUs CITy4aliHON BEIMYMHBI https://m.edsoo.ru/863f6da6
IT
21| oo xax reopermecroro Butmorera IOK
o p https://m.edso0.ru/863f6{86
CPEHEro 3HaYeHUs BEIMYUHbI
bu6mnoreka IIOK
22 [NonsTHE O 3aKOHE OOJBIIMX YUCEI hitps /m.edsoo.ru/863f72c4
23 N3mepenue BeposiTHOCTEN € bubnnoreka LIOK
IIOMOIIBIO YaCTOT https//m.eds00.ru/863f7652
24 [MpumeHenme 3aK0Ha OOIBIIMX YHCET bubmmorexa TIOK

https://m.edsoo.ru/863f7116




O06001menne, cucTeEMaTH3aI K

bu6nmnoreka [JOK

2 3HaHui. [IpencraBnenre nanHbIX ! https//m.edsoo.1u/863f783¢
26 O06001Eenne, CuCTEMATH3AIHS 1
3Hanuii. OnucareabHas CTAaTUCTHKA
00006
27 5 ao LEIeIl{_IHZ ZHZTeI\;aTI?a:Hﬁ 1 bu6mmoreka [IOK
HAHHH. 1IPCCTABIICHIC TaHHBIX. https://m.eds00.ru/863f893a
OnucarenbHas CTAaTUCTHKA
006006
28| swarii. Beposocts cayuaiioro | Bugmorexa LIOK
- oeP i https2/m.edsoo.rw/863f7ade
COOBITHS
O060011IEHHE, CHCTEMATH3ALINS
29 3HaHUH. BeposATHOCTH ClIydaliHOTO 1 bubmorexa HOK
- BCP yi https://m.edso0.1u/863f7c9c
COOBITHSI. DJIEMEHTHI KOMOMHATOPUKHU
30 O06o001enne, cucTeMaTu3amus 1 bubnmnoreka [IOK
3HaHWH. DIIEMEHTHI KOMOMHATOPUKH https//m.edsoo.1u/863f7e54
O06001menne, CuCTEMATH3AIHS
31 3HaHWH. DIIEMEHTHI KOMOMHATOPUKH. | bubmuoreka [IOK
CiyyaliHble BEIMYMHBI U https//m.edsoo.ru/863f8408
pacmpeneneHus
O06001Eenne, CHCTEMATH3AIHS
32 3HaHI/IHIjI. Cnydaiinbie BeJII/ItLIII/IHLI u 1 Eubmiorera HOK
https://m.edso0.ru/863f861a
pacnpeaeeHus
bu6mmoreka [IOK
33 HroroBas koHTpobHAS paboTa 1 13.05 https//m.edsoo.rw/8638b56
34 O060011IEHNE, CHCTEMATU3AIINS 3HAHU I 1
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMU OBPA3OBATEJIBHOU ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI 0OCHOBHOM
NpoBepsieMOro o
posep oOpa3oBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusl
pe3yJibTara
5 BepositTHOCTh U cTaTucTHKA
Yurtath HHPOPMALIKIO, TIPEICTABICHHYIO B Ta0NMIIaX, Ha IUarpaMmax,
5.1 NpEeACTaBIATh JaHHbIE B BUJE TaOMUL, CTPOUTH JUArpaMMbl
(ctonOukoBsle (cTOIOUYATHIE) U KPYTOBBIE) IO MAaCCHBAM 3HAYCHU I
59 OnucelBaTh W HWHTEPIPETUPOBATH pPEATBHBIE YHCIOBBIE JIAaHHBIE,
' MpeAcTaBlIeHHbIE B TA0INIIaX, HA AMarpaMMax, rpadukax
Hcnons3oBath JUTSt OMUCaHUS JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEePUCTUKU: CPeHEe apu(MeTHIecKoe, MeAnana, HanOobllee U
HaMMEHbIIEE 3HAYCHUs, pa3Max
Nwmets npencraBieHne o cay4aiiHON N3MEHYMBOCTH Ha IPUMEpax LEH,
5.4 ¢u3MYeCKUX  BEIMYMH, AaHTPOIIOMETPUYECKUX JaHHBIX, HUMETh
IIPEACTABIEHUE O CTATUCTUYECKON YCTONYMBOCTH
8 KIIACC
Kon .
DOBEDSIEMOLO IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThl 0CBOECHUSI OCHOBHOM
posep oOpa3oBaTeJibHOI NMPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusl
pe3yJibTaTra
5 BeposiTHOCTh U cTaTnCTHKA
W3Bnekatb u mnpeoOpa3oBbIBaTh MHGOPMALUIO, MPEICTABICHHYIO B
5.1 BHUJE Ta0nuil, AuarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BHJE
TaOJIHII, AMarpaMM, rpagukoB
OnuceiBaTh JaHHbBIE C TIOMOIIBIO CTATUCTUYECKUX TOKAa3aTeNIC:
5.2 CpPEOHUX 3HAYEHUHW U Mep pacceuBaHMs (pa3Mmax, AUCIEpCUs U
CTaHJAPTHOE OTKIOHCHHE)
53 HaxonuTh 4acTOTHI YMCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHI, B TOM
’ YHUCJIE 1O pe3yJibTaTaM W3MEPEHUH 1 HAOII0ACHU I
HaxomuTh BepOSTHOCTH CIIydallHBIX COOBITHM B ONBITAX, 3Has
54 BEPOSITHOCTH JJIEMEHTApPHBIX COOBITHH, B TOM YHCIE B OIbBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBaTh  Tpaduueckue  MOAEIM:  JIEpeBO  CiydailHOro
' SKCIEPUMEHTA, AUarpaMMsbl Diijiepa, unuciaoBas npsiMast
OnepupoBarh MOHATHUSIMHU: MHOXECTBO, IOJMHOKECTBO; BBINOJIHAThH
56 omepalMu  HaJA  MHOXECTBaMHM: OOBEIMHEHHE, IIepecedeHue,
' JOTIOJIHEHU E; TEPEUHCIISTh 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOICTBA
MHOKECTB
Hcnionb3oBaTh rpauyeckoe MpeICcTaBIeHUE MHOXKECTB M CBs3EH
5.7 MEXJly HUMHM [yl ONMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YHCIIE IIPU

pEIIeHNH 3a/1a4 U3 IPYruX Y4eOHBIX MPEAMETOB U KypcOB




9 KUIACC

Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA OCHOBHOM
posep 00pa3oBaTe/IbHOH NMPOrPaMMbl OCHOBHOTI'0O 001ET0 00pa30BaHHUsA
pe3yJibTaTra
5 BeposTHOCTh M cTaTUCTHKA
W3Bnekatb U mnpeoOpa3oBbIBaTh MHGOPMAILIUIO, MPEICTABICHHYIO B
5.1 pPa3NMUYHBIX MCTOYHHMKAX B BHUJE TaOIMI], Iuarpamm, rpagukos,
MIPEACTaBIATh JaHHbIE B BUAE Ta0NIU1I, TUarpaMm, rpadukoB
59 Pemarp 3amaun opraHM3oBaHHBIM I1€peOOPOM BapHaHTOB, & TAKKE C
' U CII0JIb30BaHNEM KOMOMHATOPHBIX MPAaBUII U METO/IOB
Hcnonp3oBaTh  omucaTeabHble  XapaKTEPUCTUKU  JUIsI  MAacCHUBOB
5.3 YUCJIOBBIX JAaHHBIX, B TOM YHCJIE€ CpPEIHHUE 3HAYEHUS U MEpbI
paccenBaHus
54 HaxonuTe 4acTOThl 3HAYEHWW M YaCTOTHI COOBITHS, B TOM YHCIE
' MOJIB3YACh PE3yJbTaTaMU MPOBEIEHHBIX U3MEPEHU I U HAOIIOJeHU I
HaxouTh BEpOATHOCTH CIy4ailHBIX COOBITHI B M3y4EHHBIX ONBITAX, B
55 TOM 4YHCI€ B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU
' COOBITUSIMH, B CEpUAX HUCHBITAHUN 1O MEpPBOr0 YCIexa, B CEpUsX
UCIIBITAaHUN bepHymu
56 Nmers mpencraBieHue O CIy4alHOW BEJIIMYMHE U O PacHpelcieHUU
' BEPOSTHOCTEH
VmeTp mpeacTaBieHHE O 3aKOHE OOJBLIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTM B CJIy4allHOW W3MEHYMBOCTH M O pOJU 3aKOHA

OOJIBIIMX YK CEeJl B PUPOJE U OOIICCTBE




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1€eMEHT COie PKAHUS
5 BepositTHOCTh M cTaTHCTHKA
[IpencraBienue MaHHBIX B BUJE TAaONUL, Juarpamm, rpadukoB. 3aroHEeHUE
TaONMUL, YTEHHWE U TOCTPOCHHME AMarpaMM (CTOJOUKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UreHue TpaduKkoB peanbHBIX IMpoleccoB. 3BieueHue
nHpOpMAIIMKA M3 JUarpaMM M TaONUIl, MCIOJIb30BAHHE W WHTEPIPETaIUs
JTAHHBIX
OmnucaTtenbHasi CTaTHUCTHKA: CpeiHee apHU(METHUEcKoe, MenuaHa, pa3Max,
5.2 HanOOJIbIIee U HaWMEHbIIee 3HaUCHHST Habopa UM CIIOBBIX JaHHBIX. [IpuMepsI
CIIy4alHOW U3MEHUYHUBOCTH
CiygaliHBI AKCIIEPUMEHT (OIMBIT) M CilydaliHOe coObITHE. BeposTHOCTh M
5.3 gacTtoTa. Poib MajJoBEepOATHBIX M TMPAKTHMUECKH JIOCTOBEPHBIX COOBITUH B
npupoje 1 B obuiecte. MoHeTa U UTpajibHasi KOCTh B TEOPUU BEPOSTHOCTEN
I'pad, Bepumua, pebpo. Crenenp BepumHBL. Yucio pédbep M cymMMmapHas
54 creneHnb BepumH. [IpencraBnenue o cBszHoctu rpada. Lenu n nuknel. [lyrn
B rpagax. OOxon rpada (ditnmepoB myrs). IlpencraBienue 00
OpHeHTHpOBaHHOM rpade. Pemenue 3agau ¢ momorpio rpados
8 KIIACC
Konx IIpoBepsieMblii 3JIeMEHT CO/Ae PKAHUS
5 BepositTHOCTb M cTaTHUCTHKA
5.1 [IpencraBnenne NaHHBIX B BUJIE TAOIUIL, TUarpamMm, rpaduKkoB
59 MHOXeCTBO, JJIEeMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Haf
MHOKECTBAMU: O0bEANHEHUE, IepeceUeHNE, TOTIOTHEHHE
53 CaoiicTBa omepamuii HaJl MHOKECTBAMU: IEPEMECTUTEIBHOE, COYETATENBHOE,
pacnpeneuTeabHOEe, BKIIOUEHUS
54 HcnonpzoBanue rpa(pnquKorov IIPE/ICTABICHUS MHOXKECTB JUIsI OIMCAHUS
peaJIbHBIX MPOIIECCOB U SIBJICHUHN, IPU PEIICHUH 3a]1ay.
55 W3mepenue paccenBaHus JaHHBIX. Jlucnepcust U CTaHJApPTHOE OTKIOHEHHE
) YU CJIOBBIX HA0OPOB. /[narpamma paccenBaHus
DneMeHTapHbIe COOBITHUSI ciaydaiiHoro ombita. ChydaliHble COOBITHSL
56 BepositHoctt  coObITHI. OTBITEI C PaBHOBO3MOXHBIMHU 3JI€MEHTAPHBIMHU
coobiTusmMu. CoyuaifHbelii  BbIOOp. CBs3b MEXIY MAaJOBEPOSTHBIMH U
MPAKTUYECKH JIOCTOBEPHBIMU COOBITHSMU B TIPUPOJIC, OOIECTBE U HAYKE
HepeBo. CBolicTBa JA€peBbEB: EAMHCTBEHHOCTb IIYTH, CYIIECTBOBAHME
5.7 BHCSIUEH BEPILIMHBI, CBSA3b MEX/1Y YHCIIOM BEpLIMH U yucioM pédep. [IpaBuio
yMHOXeHHUs. Pemenue 3a1a4 ¢ momotipio rpados
[IpotuBononoxubie coObiTUs. Jumarpamma Oiinepa. OObenuHeHUE U
5.8 nepeceueHue coOblTuii. HecoBmecTHble coObITHS. PopMmyna CIOXEHUS
BEPOSTHOCTEMN
5.9 YcnosHas BepoaTHocTh. [IpaBuno ymHoxenus. HezaBucumblie coObITUS
5.10 [IpencraBnenne »HKCIepUMEHTa B BHUJE JepeBa. Pemenwe 3agad  Ha




HAaXOXKJICHNE BEPOSITHOCTEN C MOMOLIBIO JepeBa CIy4alHOrO 3KCIEPUMEHTA,
Juarpamm Jilsiepa

9 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
5 BeposiTHOCTh M cTaTHCTHKA

[IpencraBnenue JaHHBIX B BUJA€ TaONUII, JUArpaMM, rpaduKoB, HHTEPIPETALHS

5.1 JMaHHBIX. UTEeHUE M MOCTpOeHHe Tabiull, JuarpamMm, rpagukoB IO peaTbHBbIM
JTAHHBIM

5.2 IlepectanoBKkM U (pakTopHa

5.3 CoueTaHus M YUCIIO COYETaHUH

5.4 Tpeyronpauk [lackans. Pemenne 3agad ¢ uCmoap30BaHEM KOMOMHATOPUKHI

55 I'eomerpuueckas BeposTHOCTh. CilydailHbIi BBIOOp TOYKM U3 (UIYphl Ha
TJIOCKOCTH, U3 OTPE3Ka U U3 JYTM OKPYXHOCTH

5.6 Wcnpitanue. Yenex u Heygada. Cepust HCTIBITAHUHN 10 IEPBOTO ycrexa
Cepust ucnbiTanuii bepuymi. BepostTHOCTH cOOBITHI B CepuM HCIBITAaHUH

57 bepuymu

5.8 CiyqaiiHasi BeJIMUMHA U paclpeielIeHHe BEpOSITHOCTEN

59 Maremarnueckoe oOXxuaaHue u aucnepcus. Ilpumepsl MaTeMaTHyecKoro
0’KMJIAHUS KAK TEOPETUYECKOTO CPEAHET0 3HAYECHUS BEJINUYNHBI
MaremaTuyeckoe OXHUAAHUE U JUCHEPCUS] CIIydallHOM BEJIUYHUHBI «UHUCIIO

>-10 YCIIEXOB B CEPHUU UCTIBITAHUUN bepHyrim»

511 [lonsitue o 3akoHe OonpIMX uucen. M3MepeHue BEpOSTHOCTEH C MOMOIIBIO
4yacToT. Posb 1 3HaueHue 3ak0Ha OOJIBIIIMX YHCEN B TPUPOE U OOIIEeCTBE




INPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSIK
PE3YJbBTATAM OCBOEHHSA OCHOBHOU OBPA3ZOBATEJIbBHOU
IMPOTPAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Koa
NpoBepPsieMOro
TpeOOBaHUSI

IIpoBepsieMmble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHO# 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00ILET0
oOpa3zoBanusi Ha ocHOBe DI'OC

YMeHne onepupoBaTh MOHATUSAMA: MHOKECTBO, IIOJMHOKECTBO, ONEPALUH
HaJ MHOXECTBAMH; YMEHHE ONEPUPOBATh MOHATUAMU: Tpad), CBA3HBIN rpad,
JIEpEBO, UK, IPUMEHTh UX MPU PEUICHUHU 3a/1ad; YMEHUE HCIO0JIb30BaTh
rpajuueckoe MpPEJCTAaBICHHME MHOXECTB ISl ONMCAHUS PEATbHBIX
IPOIECCOB U SABICHUH, IPU PEIICHNH 33134 U3 JPYIUX Y4eOHBIX IPEIMETOB

YMeHue omnepupoBaTh MNOHATUAMHU: ONpElIEIeHUE, aKCHUOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHHE  pacro3HaBaTh  HUCTHHHBIE UM JIOKHBIE
BBICKa3bIBaHUs, MPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPHUIIAHUSI BRICKA3bIBAHH I

YMeHue ornepupoBarb IMOHATHUSAMHU: HATYpaJbHOE 4YHCIO, IMPOCTOE H
COCTaBHOE YMCIIO, IEIMMOCTh HAaTypaJIbHBIX YHCEIl, IPU3HAKU JECIUMOCTH,
1[eJ0€ YMCII0, MOAY/Ib uucia, OOBIKHOBEHHAs Ipo0b U JecaTuyHas ApoOb,
CTaHJAPTHBIM BUJI YKCIA, PALMOHAIBHOE YMCIIO0, UPPALUOHAIBHOE YHUCIIO,
apu(METHYCCKUN KBAJIPAaTHBIA KOPEHBb, YMEHHE BBITIONHSITH JEHCTBUS C
YUCIaMU, CPaBHUBATh U YNOPSJIOYMBATH YMCIA, NPEACTABIATh YMCIA Ha
KOOPJIMHATHOW MPSMOW, OKPYIVISATh YHMCIIA; YMEHHUE JeJaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHUI

YMenune ONCpupoBaTb MNOHATUAMU: CTCIICHb C MLCJIbIM IT0KAa3aTCJICM,
apupMeTH4YEeCKU KBaJpaTHbIN KOPeHb, MHOTOWIEH, ajredpanyeckas ApoOb,
TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW cCTemneHu OoJble
€IMHUIIBI; YMEHHE BBINOJHATH pacy€rsl Mo (opmMynam, mpeoOpa3soBaHUs
LEbIX, APOOHO-PALlMOHAIBHBIX BBIPAKEHUN U BBIPAXKEHUN C KOPHSIMH,
pas3no’keHNe MHOTOYJICHA Ha MHOXHTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM
dopMyn pazHOCTH KBAaJpaTOB U KBaJpaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh NOHSATUSMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHUE peumarh JHUHEHHbIE W  KBaJgpaTHbIE ypaBHEHHS, ApoOHO-
palMOHAJIbHBIE YPABHEHHUS C OJTHOM ITEPEMEHHOM, CUCTEMBI IBYX JIMHEUHBIX
YpaBHEHUM, IMHEHHBIC HEPABEHCTBA M KX CUCTEMBI, KBaJIpaTHBIC U JPOOHO -
palMOHAIbHbIE HEPAaBEHCTBA C OJHOW MEPEeMEHHOH, B TOM 4YHUCIE MpPHU
pelIeHUM 3aja4 W3 JIPYruX MPEIMETOB M MPAKTUUYECKUX 3a/ad; YMEHHE
WCIIONIb30BAaTh KOOPAWHATHYIO MPSIMYI0 M KOOPJIWHATHYIO TIJIOCKOCTBH IS
M300pakKeHNs peIllieHN I ypaBHEHU N, HEPABEHCTB U CHCTEM

YMeHune omnepupoBaTh MOHATUAMU: (QyHKIUA, Tpaduk (QYHKIHHU, HYIU
(GyHKIMHM, TPOMEXYTKA 3HAKOMOCTOSHCTBA, IMPOMEXKYTKH BO3PAaCTaHMS,
yObIBaHMs, HauOoNblllee W HaWMEHbIee 3HAYCHUs (QyHKIHU; YMECHHUE
ONEpUpPOBATh TMOHATUSIMU: TpsiMas MPOMOPIUOHATBHOCTh, JIMHEHHAs
byHkums, kBaapatuuyHas (QyHKOUs, oOpaTHas MPOMOPIHUOHATIBHOCTD,
nmapaboja, TurnepOosia; yMeHue CTpOUTh Tpaduku (QYHKIIUMA, MCIOIB30BATh
rpaguKky Ui OINpeNeNieHUs] CBOWCTB IPOLIECCOB M 3aBHUCHUMOCTEH, IS
pelieHusl 3a7ad M3 JAPYruX YUeOHBIX TPEIMETOB M PEAbHON JKU3HWU;
YMEHHE BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEKIY BEIMYUHAMU




YMeHue onepupoBaTh MOHATHSMU: MOCIEI0BATEILHOCTD, apr(pMeTHYecKas
U TeOMETpUYecKass IpPOIPecCHM; YMEHHME HCIOJIb30BAaTh  CBOMCTBA
MOCJIeIOBATEIBbHOCTEH, (OPMYIBI CyMMBI M OOIIETO YJjeHa MPH peIleHUuU
3a7la4, B TOM YHCIE 3aJ]ad U3 JAPYrUX Y4eOHBIX MPEIMETOB U PeabHOM
KU3HU

VYMeHue pemath 3a1a4l pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLIEHTHI, IO U
YacTH, IBWKEHHE, padoTy, IEHY TOBAPOB M CTOMMOCTH MOKYIIOK M YCIIYT,
HaJOIHW, 3aJjauyd U3 00JacTu yIpaBleHUS JUYHBIMU M CEMEWHBIMU
(¢uHaHCaAMM); YMEHUE COCTaBJIATh BBHIPAXKECHMS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3a1a4yM, HCCICNOBATH IOJYyYEHHOE DPEUICHUE H
OLICHUBATh 1PaBJON000HOCTb NOJYYEHHBIX PE3YIbTaTOB

YMmeHue onepupoBaTh MOHATUAMU: (PUTYpa, TOUKa, OTPE3OK, MpsAMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJIbHUK, TPEYrOJIbHUK, PaBHOOEIPEHHBIH W
PaBHOCTOPOHHUHN TPEYrOJbHUKHU, IPSIMOYIOJBHBIN TPEYTOJIbHUK, MEINAHA,
Ouccekrpuca u BBICOTA TPEYroJbHHKA, YEeThIPEXYTOJIbHHUK,
napasiesiorpaMmm, pomMO, IPsIMOYTOJIbHUK, KBaJpaT, Tpaneus; OKpy>KHOCTb,
Kpyr, KacaTelbHasl, 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH; YMEHHE
pelaTh 3a1a4d, B TOM YHCJIe U3 MOBCEIHEBHOM XU3HM, Ha HAXOXKJEHUE
TreOMETPUUYECKUX BEJIMYUH C NMPUMEHEHHEM H3Y4eHHBIX CBOWCTB (UTryp M

(akroB
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YMeHue omnepupoBaTh IOHSTUSMH: pPaBEHCTBO (UIyp, PpaBEHCTBO
TPECYTrOJIbHUKOB, MapalJICJIbHOCTh W NEPINCHIAUKYISIPHOCTE IIPAMBIX, YIOJI
MEXIy IPSAMBIMU, NEPIEHIUKYIISP, HAKIOHHAs, IPOEKUs, ogodue guryp,
HOIIO6HBIG TPCYrOJIbHUKHU, CHUMMCTPUA OTHOCUTCIBHO TOYKU U HpHMOﬁ;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETpPHUIO M mogodue duryp,
NapaJUIeIbHOCTh U NEPIEHAMKYISIPHOCTD NPSIMBIX B OKPY)KAIOIIEM MHpE
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YMeHune omnepupoBaTh MOHATHUSMU: JJIUHA, PACCTOSHUE, Yroi (BeIMduHa
yIraa, CHHYC M KOCHMHYC YIlia TPEYTroJbHUKA), IIONIA/b; YMEHUE OIEHUBATh
pa3Mmephbl MPeAMETOB U 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHHE IPUMEHSITh
bopMyIbl IEpUMETpa U TUIOMIAIM MHOTOYTOJIBHUKOB, JUTMHBI OKPYKHOCTH U
IJIOMIAM  Kpyra, oObeMa NPSIMOYTOJIBHOTO TMapajuleNenuIea; yMeHUe
NPUMEHATh NMPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS
JUIsl BBIYMCIIEHU S IJINH, PACCTOSIHUH, TIomaien
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YMmenue  u3o0paxarb  IJIOCKME  (GUIypsl W WX  KOMOWHAaLUH,
NPOCTPAHCTBEHHBIE  (GUTYPBI OT PYyKH, C TOMOIBIO  YepTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIM CHMBOJIBHOMY
OIHCaHUIO
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YMeHue onepupoBaTh MOHATUSAMU: NPSAMOYTOJbHAs CHUCTEMA KOOpPIWHAT;
KOOpPAMHATBI TOYKU, BEKTOpP, CyMMa BEKTOPOB, IPOMU3BEICHUE BEKTOpA Ha
YHCIIO, CKAJIAPHOE IPOU3BEICHUE BEKTOPOB; YMEHUE MCIOJb30BaTh
BEKTOpPbI U KOOPAMHATHI JUIsl IPEACTABJICHUS JaHHBIX U pELICHUS 3ajad, B
TOM YHCJIE U3 IPYTUX YY€OHBIX MPEIMETOB U PEaIbHOM KU3HU
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YMGHI/IC OHepI/IpOBaTI) ITIOHATUAMM : CTOJI6I/IKOBI)I€ n prrOBI)IG IIHaIpaMMbI,
TaOMHITEI, cpeaHee apuMeTnyecKkoe, MeIana, HanOoJbIlee U HaUMEHbIIICe
3HAYEHUS, pa3Max  YHCIIOBOTO Habopa; yMeHUE HU3BJIEKATD,
MHTEPIPETUPOBATh U MPE0OPa30BHIBATh WH(POPMAINIO, IPEACTABICHHYIO B
TaOJMMIaX ¥ Ha JUarpaMMax, OTPakarollyld CBOWCTBA M XapaKTCPHCTHKH
peaIbHBIX IPOLECCOB U sBJICHUN;, YMEHHE DPAaCcIO3HAaBaTb W3MEHUYMBBIC




BCIIMYHUHBI B OKPY)XXAIOIIEM MUPE
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YMmeHue omnepupoBaTh IOHATUAMHU: CIydallHbIA ONBIT  (CIIydaiHBIM
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTApHBIM  HCXO.)
CIIy4allHOTO OIIBITa, CIydaifHOEe COOBITHE, BEPOSITHOCTb COOBITHS; YMEHUE
HaXOJHWTh  BEPOATHOCTH  CIy4aHBIX  COOBITHH B ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapHBIMH COOBITUSAMM; YMEHHUE PELIaTh 3a1a4yu
METO/IOM OpPTraHM30BAHHOTO Tiepedopa W C HCIOIB30BAaHUEM IpaBuUia
YMHOXKEHHS; YMEHHE OILEHUBATh BEPOSITHOCTH pEABHBIX COOBITUH W
SBJICHUH, MOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITUH B OKpYKAIOIIEeM MHpPE U B KH3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCENI U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSIX
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VYMeHune BbIOMpaTh MOIXOSAIMN M3ydeHHBIH METOJ| JUIsl peIleHHs 3a/auu,
IIPUBOJUTHL IIPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
KU3HHU, PACIIO3HABATH IIPOSIBJICHHE 3aKOHOB MATEMaTHKH B MCKYCCTBE,
OIMCBHIBATh OTJIENIBbHBIC BBIJAIOUMECH PE3yIbTaThl, IOJYYCHHBIE B XOIE
pPa3BUTUs MATEMATUKH KaK HAyKd, IIPUBOJUTH IPUMEPHI MAaTEMaTHUeCKUX
OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOUN U BCEMUPHOW UCTOPHUU




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT co/le PXKAHUSA
1 Uucna 1 BBIYMCIEHUS
1.1 Hatypanbeubie u niensie yucna. [lpusHaku AeIMMOCTH HENbIX YU CEll
10 OObIKHOBEHHBIE M JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE MEPHOJUYECKHUE
' npobu
1.3 ParnmonaneHbie yncna. ApugmeTnyeckue orepariy ¢ palioOHaIbHBIMU YU CIAMH
1.4 JleiicTBuTENbHBIC YNCTA. ApU(PMETHYCCKUE OTEPAIlUH C ICHCTBUTEILHBIMH YHCIIAMU
15 HpI/I6J'II/I>KéH}{I>Ie BBIYMCIICHHU S, TPABUIIA OKPYIIICHU S, TPUKUJIKA U OI[EHKA pe3yibTara
BBIUMCIICHU I
2 Anrebpanyeckue BhIpaXEHUS
2.1 BykBenHbIe BhIpaskeHUsI (BBIPAKEHUSI C TIEPEMEHHBIMH )
29 Crenensb ¢ uenbiM nokaszareneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3areneM. CBoilcTBa
CTENIEHU
2.3 MHoroujieHsl
2.4 AnreOpanueckasi 1poOb
ApudmMeTHUecKnii KOpeHb HaTypallbHOW cTeneHu. JleHcTBus ¢ apu(MeTHUYEeCKUMHU
2:5 KOPHSIMHM HATYPAJIbHOW CTENIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Ienbie u 1poOHO-panoHanbHbIe YypaBHEeHHS. CHCTEMbI U COBOKYITHOCTH YpaBHEHUM
39 Henbie u apoOHO-pannoHalbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEpPaBEHCTB
3.3 PemreHne TeKCTOBBIX 3a1a4
4 YucnoBsie MOCIe10BaTEIbHOCTH
4.1 IlocimenoBaTeIbHOCTH, CITOCOOBI 3aJaHuUs IOCIEI0BATEIbHOCTEH
4.2 Apudmerndeckass u reoMmerpuueckas nporpeccur. Dopmysna ClI0KHBIX TPOLIEHTOB
5 OyHKIUU
OynHkIuUs, cnocoOsl 3ananus Qyaknuu. ['paduk gyakiuu. O61acTe onpeneneHus u
51 MHOkecTBO 3HaueHuU (ynkumu. Hymu dynkuuu. IIpomexxyTku 3HaKOMOCTOSHCTBA.
[IpomMexyTku MOHOTOHHOCTH (QyHKIHUH. MaKCUMyMbl W MHHUMYMBI (DyHKIIHH.
Haubonpinee n HanMeHbIIee 3HaUYCHNE PYHKIIUN HA TPOMEKYTKE
6 KoopauHatel Ha IpsMON U MIIOCKOCTH
6.1 KoopauHartHas npsimas
6.2 JlexkapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuyeckue QUTypsl U X CBOMCTBA
7.2 TpeyroabHuK
7.3 MHOroyroiabHIUKI
7.4 OKpYXHOCTb U Kpyr
7.5 M3mepenne reoMeTpuyeCcKux BEIUYUH
7.6 Bekropb! Ha IJIOCKOCTH




BepOHTHOCTB N CTaTUCTHKA

8.1 OmnucarenbHas CTAaTUCTHKA
8.2 BepositHOCTB

8.3 Kombunaropuka

8.4 MHoxecTBa

8.5 I'padnl




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Maremaruka. BeposiTHOCTh U cTaTucTHKa 7—9€ Kiacchl: 0a30BBIA YPOBEHD :
yueOnuk: B 2 vactax/ M.B. Amenko ; mox pen. U.B. fAmenko. — 2-e m31., ctep. —
Mockga : [Ipocsemenue, 2024.

METOANYECKHUE MATEPHUAJIBI IVIA YUUTEJIA

https://edsoo.ru/wp-content/uploads/2024/07/11 inf metod-pismo-matematika.pdf
https://edsoo.ru/wp-content/uploads/2023/10/mp matematika.pdf
https://edsoo.ru/wp-content/uploads/2023/12/meta _matematika 01.pdf
https://edsoo.ru/wp-

content/uploads/2024/12/mr veroyatnost i statistika komplekty uchebnyh zadanij 2024.pdf
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