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[HOACHUTEJIbHAA 3AIINCKA

B coBpemenHOM 1(pOBOM MUPE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIOKEHUM, TaK
U UX pOJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeky. Bo3pacraer uncio
npodeccuii, Mpu OBIAJEHUU KOTOPBIMU TpeOyeTcst xopolias 0a3oBasi MOJATOTOBKA
B 007acTH BEpPOSTHOCTH U CTAaTUCTUKM, Takas TMOJrOTOBKAa Ba)Ha JUIs
MPOJOJKEHUsT 00pa30BaHMs U ISl yCIEIIHON TPO(eCcCHOHATbHOM Kapbephl.

Kaxplii yeaoBek MOCTOSSHHO MPUHUMAET PEIICHUS HA OCHOBE MMEIOIIUXCS
y HEro JaHHbIX. A s OOOCHOBAaHHOTO TMPUHITUS PEHICHUS B YCIOBUIX
HEJ0OCTaTKa Wi U30bITKa HHPOPMAIMM HEOOXOJMMO B TOM YHCJIE XOPOIIO
chopMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MBIILICHHE.

NMeHHO 103TOMY OCTpO BCTajla HEOOXOAMMOCTH CQOPMUPOBATH Y
oOyyaromuxcs GyHKIMOHAIBHYIO TPAMOTHOCTD, BKJIIOYAIOUIYIO B ce0sl B KAUeCTBE
HEOTHEMJIEMON  COCTAaBJISIONICH  yMEHHWE  BOCHPUHUMATh U KPUTHYECKH
aHaJTM3UPOBATh WH(OPMAIIHIO, MPEICTABICHHYIO B Pa3IUUHbIX (OopMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX peaJIbHbIX TPOILECCOB M 3aBUCUMOCTEH,
IPOU3BOIUTH MPOCTEHIITHE BEPOSITHOCTHBIC PACUETHI.

3HaAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMU MPUHIIMIIAMU cOOpa, aHaIu3a u
IpeACTaBICHUS JaHHBIX M3 Pas3UyHbIX cdep KU3HM OOIIeCTBa U TOCyJapcTBa
npuoOIaeT o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3ally Tepedopa W mojacuéra 4vucia
BapUaHTOB, B TOM YHCJIE€ B IPUKIIAJHBIX 33/1ayaXx. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpadoB co3naét MareMaTuyeckuii pyHaaMenT st GOpMUPOBAHUS KOMIIETEHIIUN B
obsactu UHPOPMATUKH U IIUGPOBBIX TEXHOJIOTHM.

[Ipy M3y4eHUM CTATUCTHKUA U BEPOSTHOCTH OOOTAIIAIOTCS MPEICTABICHUS
oOydJaromuxcs O COBPEMEHHOM KapTHHE MHUpPa M METOAaX €ro HCCIeIOBaHUS,
dbopMupyeTcsi TOHUMaHUE POJIU CTATUCTUKHM KaK MCTOYHMKA COIMAIBHO 3HAUMMOU
UHGOPMAIINH U 3aKIaBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBercTBMM C AaHHBIMH IEJISIMH B CTPYKTYpE MPOTPaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHMs BBIIEICHBI
CIEeAYIOIINE COJAEpKaTeNIbHO-MeToinueckue JTuHUM: «lIpeacraBieHne AaHHBIX U
onucaTelbHas CTaTHUCTHKA», «BeposTHOCTH», «IJIEeMEHTbl KOMOWHATOPUKUY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHun  «lIpencraBieHue  JaHHBIX W ONUCATENIbHAs
CTAaTHCTHKA» CIYXUT OCHOBOM [l (OPMHUPOBAHUS HABBIKOB pPabOTHI C
uH(pOpMaIMeil: OT YTeHHs W WHTEpHpeTanuu WH()OpMaIuu, MpeaCTaBICHHON B
TabiMax, Ha aAuarpaMmax W rpadukax, 70 cOopa, MPEACTABICHHS W aHAINA3a
JAHHBIX C UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTePUCTHK CPEAHUX U
pacceuBaHus. Pabortas ¢ [gaHHBIMHM, OOydYalolMecsi Y4yaTcid CUYUTHIBaThb U
MHTEPIPETUPOBATh JAHHBIE, BBIIBUTaTh, apryMEHTUPOBaTh M KPUTHUKOBATH
MpPOCTEHMIINE THUNOTE3bl, Pa3MbIIUIATh Haa  (PAKTOpaMu, BBI3BIBAIOIIUMU
M3MEHYUBOCTh, W OIICHUBATh HMX BIUSHUE HA paccMaTpUBaEMble BEJIUYMHBI U
IIPOLIECCHI.

NHTYynTHBHOE MpENCTaBICHUE O CIYYalHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHAECHUHWM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM s



W3YYCHHUS TEOPHH BEPOSITHOCTEH. bonblioe 3HaYeHHWE WMEIOT MPAKTHYCCKHE
3aJlaHnsl, B YaCTHOCTH ONBITHI C KJIACCHUYECKHMMH BEPOSTHOCTHBIMHU MOJICIISIMH.
[ToHsITHE BEpOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIyIaiHOTO COOBITHS.
[Ipu wu3ydeHum ydyeOHOro Kypca oOydaromuecss 3HAKOMSTCS € MPOCTEUIINMU
METOJaMHM  BBIYHMCIICHUS BEPOATHOCTEH B CIOy4alHBIX O3KCIIEPUMEHTax C
PaBHOBO3MOXXHBIMHM AJICMCHTAPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIIONIUMU CTaBUTh M peliaTh 0oJiee CIOXkKHBIE 3a7auu. B yueOHBIN Kypc
BXOJIAT HAYaJbHBIC MPEACTABICHUS O CIYyYalWHBIX BEJIIMYMHAX W HMX YHCIOBBIX
XapaKTePUCTHUKAX.

B pamkax yueGHOro Kypca OCYIIECTBIJISIETCS 3HAKOMCTBO OOYYarOUIMXCS C
MHOKECTBAMHM W OCHOBHBIMH OTICPAIMSIMH HAJ] MHOXXECTBAMH, PacCMaTPHUBAIOTCS
NpUMEpPbl IPUMEHEHUS IS PEIICHHs 3a7a4, a TaKKe HCIOJb30BaHHS B JIPYTUX
MaTEMaTHYCCKUX Kypcax U YU4eOHBIX TIPEeIMETax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHKA», B
KOTOpBIM  BXOASAT pasnuensl: «[IpeiacTaBieHUE JMaHHBIX W OMHCATCIIbHAS
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOMHATOpUKH», «BBegeHue B
TeOpHIo TpadoBy.

Ha usyuenue ydebHOro Kypca «BeposATHOCTh M CTATUCTHKA» OTBOJIUTCS
102 gaca: B 7 kinacce — 34 ygaca (1 gac B Henenmwo), B 8 kinacce — 34 yaca (1 gac B
Hegeno), B 9 kinacce — 34 gaca (1 yac B Hefieuno0).

COJEPXXAHUE OBYYEHUMA
7 KIIACC

[IpencraBiienne naHHBIX B BUAE TaOJHUII, [UarpamMm, rpadukoB. 3anoaHeHUE
TaONMI, YTEHWE M TIIOCTPOCHHE auarpaMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeix). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Bneuenne nudopmaiuu us3
auarpaMM U TaOJIMIl, MCIIOJIb30BAaHUE M MHTEpIpeTanusi AaHHbIX. OmnucaTenbHas
CTaTHCTHKA: CpeaHee apudmeTudeckoe, MeIuWaHa, pa3Max, HauOoJbllIee Hu
HaWMCHbBIIIEE 3HAYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl ciydaitHOM
n3MeHUYnBOCTU. Clly4ailHBIA SKCHEPUMEHT (ONBIT) U CIydailHOE COOBITHE.
BepositHocTh U yacToTa. Ponb ManoBEpOSITHBIX M NPAKTHUYECKU JOCTOBEPHBIX
coObITHII B Tipupone W B oOmiecTBe. MoHeTa W UrpajbHasi KOCTh B TEOPUH
BeposiTHOcTel. ['pad, BepmmHa, pedbpo. Cremenp BepmuHbl. Yucino pédep u
CyMMapHas CTereHb BepiuH. [IpencraBinenue o cBsi3HocTy rpada. Llenn u mukibl.
Iyt B rpadax. OOxom rpada (ditmepoB myth). IlpencraBnenue 00
opueHTUpOoBaHHOM rpade. Pemenue 3a1aq ¢ moMonso rpados.
8 KITACC

[IpencraBienne naHHBIX B BUJE TA0JHUII, quarpaMm, rpadukoB. MHOKECTBO,
AJIEMEHT  MHOXECTBa, MOJAMHOXecTBo. Omnepanuu  HaJ  MHOXECTBAMMU:
oO0bequHEHHE, IepecedeHue, jgomosHeHue. CBoiicTBa  omepanuil  HaJ
MHOXECTBAMU:  TNEPEMECTUTENIbHOE,  COYETATEJIbHOE,  paclpeeIuTeIbHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduueckoro MpeaCTaBICHUS MHOXECTB IS



ONMCAHUs PEANBbHBIX IPOLIECCOB W SABJICHUM, NPU peuieHun 3anad. M3mepenwue
paccenBaHusl JNaHHBIX. Jlucmepcuss W CTaHAZAPTHOE OTKIOHEHHME YHMCIIOBBIX
HaOopoB. [luarpamma pacceuBaHusi. DJIEMEHTaApHbIE COOBITUS CIIy4YaHOTO OIBITA.
Cnyyaitneie coObiTusi. BeposiTHOCTH coOOBITHNH. ONBITHI ¢ PaBHOBO3MOXKHBIMHU
AJIEMEHTAaPHBIMU COOBITHSIMU. Crnyvaiinblii  BBIOOD. CBs3p  MexIy
MaJIOBEPOSITHBIMU W TPAKTHUUYECKH JOCTOBEPHBIMH COOBITUSMH B TMPUPOJIE,
oOmectBe u Hayke. JlepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTb IYTH,
CYILIECTBOBAHHE BHUCSYEH BEPIUMHBI, CBS3b MEKJY YUCIOM BEPIIMH U YHUCIOM
péoep. IlpaBuno ymHoxeHus. Pemenne 3agay ¢ momomibio  Trpados.
[IpotuBomnonoxueie coobiTud. Juarpamma Ditniepa. OObeUHEHUE U TTepeceUeHHE
coObITHil. HecoBmecTHbIe cOOBITHSI. DOpMYIIa CII0KEHHSI BEPOSATHOCTEH. Y CIIOBHAS
BepoATHOCTh. [lpaBuiio ymHoxkenus. HeszaBucumbie coObitus. IlpencraBnenue
DKCHEPUMEHTA B BHJE JiepeBa. PenieHue 3a1ad Ha HAaXOXKIEHUE BEPOSITHOCTEM C
NOMOIIBIO IEPEBA CIYYaHOr0 HKCIIEPUMEHTA, AUarpamMmm Jdiliiepa.
9 KITACC

[IpencraBnenue JaHHBIX B BUAE TaOmuI, aAuarpamm, rpaduUKoB,
UHTepIpeTanus AaHHbIX. UTeHne u nmoctpoeHue Tabau, auarpamm, rpa)ukoB Mo
peanbHbIM aHHBIM. [lepecTanoBku u pakropuan. CouyeTaHusi U YUCIO COYETAHUM.
Tpeyronsnuk Ilackansa. Pemienuwe 3amad ¢ HMCMOIB30BAaHUEM KOMOMHATOPHUKH.
['eomerpuueckass BepoaTHOCTh. CnyuyaliHbI BBIOOp TOYKM U3 (GUTYPH Ha
IJIOCKOCTH, M3 OTpE3Ka W U3 IyTH OKpYXKHOCTU. VMcneiTanue. Ycnex u Heyjaya.
Cepust wucnbiTannii g0 mnepBoro ycnexa. Cepus wucnbiTanuii  beprysm.
BepositHocTu coObiTuit B cepun ucnbitanuii bepuymmm. CnydaiiHas BeTW4YMHA |
pacrpeneneHue BeposiTHOCTEH. MareMmatndeckoe OXUAaHUE U AUCHEPCHS.
[IpuMepbl MaTeMaTUYECKOr0 OKUAAHUS KaK TEOPETUUYECKOIO CPEIHETO 3HAUYCHUS
BEJIMUMHBI. MaremaTuyeckoe OXUIJAHUE W JUCHEPCUS CIyYalHOW BEJIWYUHBI
«UHUCIIO yCHEeXOB B cepuu ucnbiTanuil bepuymiuy. IloHstue o 3akoHe OOJBIIMX
yucen. M3MepeHne BEpOATHOCTEW C IOMOUIBIO 4acTOT. Posb M 3HadeHHe 3aKOHa
OOJBIIMX YHCEI B MPUPOJIE U OOIIECTBE.

INIAHUPYEMBIE PE3VJBbBTATBI OCBOEHHUSA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE  pe3ynbTaThl OCBOCHHMS MPOTPaMMBI  y4eOHOTO  Kypca
«BeposITHOCTB U CTAaTUCTUKA» XaAPAKTEPUYIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHHE: MPOSIBIICHUEM HWHTEpeca K MPOIUIOMY H
HACTOSIIEMY  POCCUHCKOM  MaTE€MaTWKH, LEHHOCTHBIM  OTHOIIEHUEM K



JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
K MCTOJIb30BAHUIO ATUX JIOCTHXKEHUM B APYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) TPa;KIaHCKOe W JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE: TOTOBHOCTHIO K
BBITIOJIHEHUIO ~ 00S3aHHOCTEW  TpakJaHMHA W  peaju3alud  ero  Ipas,
MPEJCTAaBICHUEM O MaTEMaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TMUHBIX
CTPYKTYp, SIBICHHM, MPOUEAYp TPaXKTaHCKOTO oOIlecTBa (Hampumep, BBHIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO ASTHYECKHX TMpoOJieM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HAayKH, OCO3HAHMEM BaXHOCTHU
MOPAJIBHO-3TUUYECKUX MPUHITUTIOB B JIEITEIIBHOCTH YYEHOTO;

3) Tpy0BO€ BOCIMTAHME: YCTAHOBKONH HAa aKTUBHOE y4acCTHE B PELICHUH
MPaKTUYECKUX 3aJlay MAaTeMaTUYECKOW HANpPaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH
MaTeMaTHYEeCKOTO O0pa30BaHUsi HAa MPOTSHKECHUU BCEH KWU3HU JJI YCIEIIHOU
npodecCHoHaIbHON  JIESITENBPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHUEM  HMHAUBUIYAIBHOM  TPaeKTOPHUH
o0pa3oBaHUs W IKU3HCHHBIX IJJAHOB C YYETOM JIMYHBIX HHTEPECOB W
00I1IeCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCHHTAHHE: CIIOCOOHOCTHIO K OSMOIMOHAIBHOMY U
ACTETUUYECKOMY BOCIIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajlay, pEeIIeHUH,
paccyX/IeHul, yMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOr0 TO3HAHMS: OpPHCHTAIMEel B JEATEILHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YeJIOBEKa, MPUPOJBI U 00IeCTBa, TOHUMAHUEM MaTEMaTUYECKON HAyKU
Kak cdepbl YeI0BEUECKON NMeATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTHU IS
pa3BUTUSA LUBUIW3ALUU, OBJIAJCHUEM S3bIKOM MATEMATHKU M MaTEMaTHYECKOMN
KyJIbTYypOH Kak CpeICTBOM MO3HAHUS MUPA, OBJIAICHUEM MTPOCTEHIIIMMU HaBbIKAMHU
UCCJIEA0BATENbCKON IEATEIIbHOCTH;

6) ¢usmyeckoe BocnuTaHue, (POPMHUPOBAHHNE KYJIbTYPbI 310POBbSI H
3MOIHUOHAJIBHOT0 0JIATOMOJIYYHS: TOTOBHOCTHIO INMPHUMEHSATH MaTEMaTHYECKUE
3HaHUSI B HHTEpPECaxX CBOEro 3/I0POBBS, BEACHUS 3J0pOBOr0 00pas3a >KU3HU
(3m0poBO€ MUTaHUE, COATAaHCUPOBAHHBINA PEKHUM 3aHATUU U OTIbIXa, PEryJspHas
¢dusnueckast akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABBIKA pedrieKcuu, TpUu3HAHUEM
CBOETO MpaBa Ha OMMOKY U TAKOTO e MpaBa JPyroro 4YeaoBeKa;

7) JKojlOrMYecKoe BOCHMUTAHWE: OpUCHTAIMCH Ha  TPUMCEHEHHE
MaTeMaTU4YeCKUX 3HAHUM JJId pelIeHuss 3aJad B 00JacTH COXPaHHOCTH
OKpY’)Karolen cpenbl, IMJIAHUPOBAHUS MOCTYNKOB W OLIEHKA HX BO3MOXKHBIX
MOCJHEACTBUN N1 OKPYXaIoIIel cpeibl, OCO3HAHWEM TJI00AIBHOrO Xapakrepa
AKOJIOTUUYECKUX MPOOJIEM U IMyTeU UX PEIICHUS;

8) aganTanus K W3MEHAMNMCS YCJIOBUAM CONMAJIBLHOW W MPHUPOTHOIM
cpeAbl: TOTOBHOCTHIO K JACHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO



YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITCIBHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCA y JAPYTUX JIOACH, MPUOOPETaTh B COBMECTHOW JICATEIHHOCTH
HOBBIC 3HAHUS, HABBIKM W KOMIIETCHIIMHA W3 OMBITA IPYTUX; HEOOXOIUMOCTBHIO B
(GbopMHUpPOBAaHUN HOBBIX 3HAHWW, B TOM YHCIE (OPMYIHPOBATH WICH, TIOHSATHSI,
TUIOTE3bl 00 00BbEKTaX W ABJICHUSAX, B TOM YHUCIIC paHEe HEM3BECTHBIX, OCO3HABATH
neUuIUTel COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, IUJIAHUPOBATH CBOE
pa3BHUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIlMI0, BOCHPHHHMATh
CTPECCOBYIO CHTYAIlMI0O KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMACMbIC PEIICHUS W JCUCTBHS, (OPMYyIHpPOBaTH M OIICHUBATH PHUCKH H
TOCIIEICTBUSA, (DOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE TeiicCTBUS

ba3zoBbie JJornueckue NecTBUA:

* BBISIBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIC TPU3HAKH MAaTEMaTHUYCCKUX
O0OBEKTOB, TOHATHHA, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpE/ICIICHHS TIOHSATHH, YCTaHABIIMBATh CYIIESCTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

* BOCHPUHMMATH, (OPMYJIMPOBATH M MPEOoOpPA3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

*  BBIBIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3U U
npoTuBOpeunst B (pakTax, NaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX, MpeaiaraTh
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIL;

* JIeNiaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHUKHU, NEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

* pa3buparh AOKa3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUH (IIpSIMbIE U OT
NPOTUBHOTO), TMPOBOJAUTH  CAMOCTOSITENIBHO  HECJIOXHBIE  JTOKA3aTeIbCTBA
MaTeMaTH4ecKux (haKTOB, BBICTPAWBATh APTyMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

* BBIOMpATh CMOCOO pemieHus y4eOHOHM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUKA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUS:

* HCIIONB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHE  MPOTUBOpPEYHE,  MPOoOIeMYy,
CaMOCTOSAITETILHO YCTAaHAaBIMBAaTh HMCKOMOE W JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO IMO3UITNIO, MHEHUE;

* MPOBOIUTH TIO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIOKHBIN
AKCHEPUMEHT, HEOOJIbIIOE HCCIEIOBAaHUE IO YCTAHOBIICHHIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEXY COOOI;



* CaMOCTOSITENILHO (pOPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO pe3yIbTaTaM
MPOBENEHHOTO  HAOJIONICHUS, WCCIICJOBAaHMS, OICHWUBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUIA;

* MPOTHO3MPOBATHh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKKE BBIIBUTATH
MIPEATIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

* BBIABIATH HEJIOCTATOYHOCTh M HU30BITOYHOCTh HMH(OPMAIUU, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHMS 3a]1a49H,

* BHIOMpATh, aHAJTU3UPOBATh, CHCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
WHGOPMAIIVIO PA3IMYHBIX BUIOB U (POPM IIPEICTABICHNUS;

* BbpIOMpaTh (GOpMYy MpeACTaBICHUS HWH(OOPMAIMM W HWLIIOCTPUPOBATH
perraeMbie 3a/1aun CXeMaMH, TuarpaMMaMi, HHOU rpaduKoi U MX KOMOWHAITUSIMH,

* OIICHUBATh HAAEKHOCTL HHPOPMAIMHM IO KPHUTEPHUSM, TPEITI0KCHHBIM
YUUTEIEM I CPOPMYIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eficTBHSI:

* BOCHPHHMMATh W (QOPMYJIHPOBATH CYXIACHHUS B COOTBETCTBHH C
YCIIOBUSIMH W TICJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY
3peHHUs B YCTHBIX U NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJlayu, KOMMEHTUPOBATD MOTYUYEHHBIN pe3ysIbTaT;

* B X0Jie 00CYK/IEHHU 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX IaeMOM TEMBI,
npoOJieMbl, penraeMoil 3aJaud, BBICKA3bIBATh HJEH, HAICJICHHbIE Ha IOUCK
pEIICHHs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO TO3MUIMH, B KOPPEKTHOH (opme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

*  TPEACTaBIATh  pe3yAbTaThl  pEIICHHUS  3aJlayd, OKCIIEPUMEHTa,
UCCJIEIOBAHUsA, TMPOEKTa, CAMOCTOSTENILHO BBIOMpAaTh (hOpMAT BBICTYIICHUS C
y4€TOM 3aJ1a4 Pe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH;

* IOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHJHON U UHANBUAYaTbHON
paboThI MPYU pPelIeHnH YIeOHBIX MAaTEeMAaTUUECKHUX 3a/1a4;

* IPUHUMATH I1€JIb COBMECTHOU JEATEIbHOCTH, IIAHUPOBATh OPraHU3AIIUI0
COBMECTHOW palOThl, paclpeaensaTh BUABI padOT, AOTrOBapHUBATHCS, OOCYXKIATh
MPOIIECC U Pe3ybTaT PaboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOICH;

* y4acTBOBaTh B TPYymmHoBBIX ¢opmax padboTel (0OCykneHus, oOMEH
MHEHHUSMH, MO3TOBBIC IITYpPMBI W JAPYTHE), BHIOJHATH CBOIO 4YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJICHAMU KOMAHJbBI, OIEHUBATH
KaueCcTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

PerynsiTuBHBIe YHUBepcaIbHbIE YUeOHbI€ JAeiicTBUS

Camoopranuszanus:



* CAMOCTOATENIBHO COCTaBJISATH IJIAH, aITOPUTM pPEIICHUsS 3aj1aud (WK ero
4acTh), BBIOMpaATh CIOCOO pEIIeHUST ¢ YYETOM HUMEIONIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHui ¢ yaéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHBI HHTEJUICKT:

* BIAJETh CNOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJibTaTa pEeUICHUs] MATEMAaTUYECKOM 3a/1au; ® TPEABUIECTh TPYAHOCTH, KOTOPbIE
MOT'YT BO3HUKHYTH TMPHU PEIICHUH 3aJa4H, BHOCUTh KOPPEKTUBBI B JICSITEIHLHOCTh
HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
* OLICHMBATh COOTBETCTBUE pE3yJbTaTa ICATEIBHOCTA MOCTABICHHOMW LEIU U
YCJIOBUSIM, OOBSCHSTh MPUUUHBI TOCTHXKEHUS WA HEJOCTHKEHUS €U, HaAXOAUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydyenuss B 7 kjiacce OOy4YarOMIMICS TMOTYYUT CIEAYIOLIUE
IpEMETHBIE PE3YIbTATHI:

Uutate uHOpManuio, TMpeACTaBICHHYIO B TaONWIlaX, Ha JUarpaMMax,
NpEACTaBIATh JaHHbIE B BUJE TaOJMI, CTPOUTH JUATPaMMbl (CTOJIOUKOBBIC
(cTonmb4aThie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh ¥ MHTEPOPETUPOBATH  pEAJbHBIE  YKCIOBBIE  JIaHHBIE,
npe/icTaBleHHbIE B TAOIUIAX, HA TUarpaMMmax, rpaduxax.

Hcnonp3oBaTh 111 ONUCAaHUA JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKH:
cpenHee apudMeTHYecKoe, MeJIuaHa, HauOoJsblliee W HaUMEHbIIee 3HAYCHHUS,
pa3max.

Nmers mpencraBieHue O CIy4yalHOM W3MEHYMBOCTHM Ha IMpPUMEpax IIEH,
(du3nUecKnX BEJIUMYHMH, aHTPOIIOMETPUYECKUX NaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydyenuss B 8 Kimacce OOydYarOIUNACS TMOIYYUT CIEIYIONTUE
MIPEAMETHBIE PE3YIIbTATHI:

W3BnekaTe U mpeoOpa3oBbIBaTh MH(POpPMAIHIO, MPEACTABICHHYIO B BHUJC
TabNuIl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUJE TAOJUI, AHArpamM,
rpaduKoB.

OnuchlBaTh J1TaHHBIE C MOMOIIBID CTATUCTUYECKUX MOKa3aTelen: CpeaHux
3HAYEHUN U Mep paccerBaHus (pa3max, AUCHEPCUSl U CTAaHJAPTHOE OTKIOHEHUE).
HaxoauTe 4acTOTHl YHCIIOBBIX 3HAYEHUH W YaCTOTHI COOBITHI, B TOM YHCIE TIO
pe3yiabTaTaM U3MEPCHHUN ¥ HAOIIOACHU.

HaxoauTh BepOSTHOCTU CIydailHBIX COOBITUM B OMbITAX, 3HAasI BEPOSITHOCTHU
AJIEMEHTApHBIX COOBITUM, B TOM 4YHCIE€ B OINbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.



Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEBO CIy4YallHOTO SKCIEPUMEHTA,
IrarpaMmbl Dilliepa, YhCIoBas npsimas.

OnepupoBaTh MNOHATHUSIMHU: MHOYECTBO, MOJMHOXECTBO, BBIIOJHATH
omnepaluyd HaJ MHOXECTBAMH: OOBEAUWHEHUE, IE€peceueHue, JOMOTHEHHE,
MIEPEUUCIISITh 3JIEMEHTHI MHOYKECTB, IPUMEHSTH CBOMCTBA MHOXECTB.

Ucnonw3oBaTh rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBSI3EH MEXIY
HHUMU ISl ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE NIPU PEUICHUM 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K xonmy oOydyenuss B 9 kiacce oOOydaroImMiiCsl MOJIYYUT ClEAYIOLIUE
PEIMETHBIE PE3YIbTATHI:

W3Bnekath u mnpeoOpa3oBbiBaTh HMH(POPMAIUIO, TMPEJCTABICHHYIO B
pa3IMUHBIX HMCTOYHWUKAX B BHUJAE TaONUIl, AuUarpamm, rpadukoB, MPEACTABIATH
JTaHHBIE B BUJI€ TaOJIUII, TUarpaMm, rpaduKoB.

Pemate 3amaun opraHu3oBaHHBIM IepeOOpPOM BapUAHTOB, a TakKXe C
UCITOJIb30BaHMEM KOMOMHATOPHBIX MPABUJ U METOIOB.

Hcnonb3oBaTh OmucaTelibHbIE XAPAKTEPUCTUKHU JIsI MAacCUBOB YHMCIOBBIX
JAHHBIX, B TOM YKCJIE CPEHUE 3HAUCHUSI U MEPBI paCCEUBAHUS.

HaxoauTe 4acToThl 3HAaU€HUI U 4aCTOTHI COOBITHSA, B TOM YHUCIIE MOJIb3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BepOsITHOCTH CITydalHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
Yyclie B OMNbBITAaX C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSIX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCIbITaHUU bepHyu.

Nmers mnpencraBieHue O CIy4yallHOM BEIMYMHE W O PACIHPEICICHUU
BEPOSITHOCTEMN.

WNmers mpencTaBiieHHEe O 3aKOHE OONBIIMX YHCET Kak O TNPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIINX YHUCET B
MPUPOIE U OOIIECTBE.



TEMATHYECKOE IINTAHHPOBAHHE

7 KIIACC
Konnuectso uacos J1eKTPOHHBIE
HanmenoBanue pa3aesioB H TeM (unposbIe)
Ne n/nt Koutpoabnsie | Ilpakrnuyeckne
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTEI padoThI
pecypchl
butmoteka LIOK
: HpezcranucHric ARHHEX 7 2 https://m.edsoo.ru/7f415fde
2 OmnucarenbHas CTATHCTHKA 8 1 bubmnorexa [IOK ‘
https://m.edsoo.ru/7f415fde
3 Cny4aliHas H3MEHYHBOCTh 6 1 bubmuorera LLOK .
https://m.edsoo.ru/7f415fde
bubmuoteka LIOK
4 Baencnue B Teopuio rpagos 4 https://m.edsoo.ru/7f4151dc
5 BeposaTHocTs ¥ yacToTa ciydaifHOTO 4 1 bubnnorexa LIOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoteka LIOK
6 O06o01enne, cHCTeMaTH3AIHS 3HAHUI 5 2 https://m.cdsoo.rw/7f415fde
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 5




8 KUNIACC

KoaunuecTBo uacos JIeKTPOHHBIE
HaunmenoBanHe pa3ieoB H TeM (un¢pposbie)
Ne n/n Kontponsusie | IlpakTHyeckue
NPOrpamMMbl Bcero obpa3zoBare/ibHbIE
padoTel paboThI
pecypcol
butnuoteka [JOK
1 IT ca 7 4
OBTOpelfe Kypea [ idacea https://m.edsoo.ru/7f417th2
5 OnmucaTenbHad cTaTHCTHKA. PaccenBaHne 4 bubnuoteka [{OK
JaHHBIX https://m.edsoo.ru/7417th2
3 MHoxkecTBa 4 bubmmorexa [OK
https://m.edsoo.ru/7f417{b2
. bubnuoreka [JOK
4 BeposTHocTh ciny4aiiHoro coObITHS 6 1 https://m.edsoo.ru/7f41 72
bubnuoteka [JOK
5 B 4
BEJICHHE B TeopHio rpados https://m.edsoo.ru/7f417th2
. bubnuoteka [JOK
6 Cny4aitHbie COOBITHS 8
Y ¢ https://m.edsoo.ru/7417{b2
7 O60611IeHHe, cHCTEMATH3ALHA 3HAHHI 4 2 E:fsﬂf:r?::;saoljgﬁ £4176b2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 |




9 KJIACC

KoauuecTso uacos JNeKTpPOHHBIE
HanmenoBaHue pasiesioB H TeM (undposbie)
Ne n/n Kontpoabusie | I[lpakruyeckue
NPOrpaMMbl Bcero obpaszoBaTe/lbHbIE
pabtoThI paboTsi
pecypcsl
bubnnoreka [JOK
1 I1 ca 8 4
OBTOPEHHE Kypea © Kacca https://m.edsco.ru/7f41a302
2 DneMeHThl KOMOHHATOPUKN A 1 bubmioreka [IOK
https://m.edsoo.ru/7f41a302
3 ['eomeTpryeckas BeposTHOCTD 4 bubmorexa [[OK
METP P https://m.edsoo.ru/7f41a302
4 Henbiranus bepuynnun 6 1 bubmioreka [{OK
https://m.edsoo.ru/7f41a302
5 CnyudaiiHag BeJMYHHA 6 bubmioreka [IOK
https://m.edsoo.ru/7f41a302
butmuotexa [JOK
6 0600 10 1
ODIIEHYE, KOHTpOI® https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJISA YYHEHUKA

» Marematuka. BeposiTHOCTb M cTaTucTHKaA: 7-9-€ Kiacchl: 0a30BblH YPOBEHb:
yueOHHK: B 2 yacTsX, 7-9 wiaccsl/ Beiconkuit U.P., Slmenko U.B.; nox pen.
Smenko U.B., Akunoneproe odmectso «M3narensctBo «llpocsenienner

METOJUYECKHUE MATEPHAJIBI JIUISA YUYUTEJISA

Maremaruka. BeposiTHOCTh U craTucTHKa: 7-9-¢ Kiacchl: 0a30BbIH YPOBEHb:
yueOHuK: B 2 yactsx, 7-9 kiaccel/ Beicoukuii U.P., Slmenko U.B.; nox pen.
Slmenko U.B., Akunoneproe obuectso «M3narensctBo «IIpocsenienue»

HUDPPOBBIE ObPA30BATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETH

HHTEPHET

Y4H. py
pOCCHﬁCKaﬂ D3JICKTpOHHAas1 IIKOJIa

skysmart.ru



