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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LM(PPOBOM MHPE BEPOATHOCTh U CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBLIYIO0 3HAYUMOCTh, KaK C TOUKU 3PEHUS PAKTUUECKUX MPUIIOKEHHIM, TaK
U UX pOJIK B 00Opa30BaHMM, HEOOXOIUMOM Ka)KIoMy uelioBeKy. Bo3pacTaeT uucio
npodeccuii, Mpu OBIAAEHUHU KOTOPBIMHU TpeOyeTcs: xopoimas 0a30Bas MOJAr0TOBKA
B 00JacTH BEpPOSITHOCTM W CTAaTUCTHKU, Takas IMOATOTOBKA BaKHA IS
IPOJIOJKEHUS 00pa30BaHUsA U JUIsl YCIEIHOM Npo(dhecCHOHaIbHON Kapbephl.

Kaxx11p1i1 4esioBeK NOCTOSHHO MPUHUMAET PEUIEHUSI HA OCHOBE UMEIOIIMNXCA Y
HEro JaHHbIX. A T 000CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEOCTaTKa
WM U30bITKa MH(POpMAMK HEOOXOIUMO B TOM YHCIIE XOPOIIo chOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIILICHHUE.

MeHHO TO03TOMYy OCTpO BCTajga HEOOXOAUMOCTh copMUpOBATH Y
oOyyvaronuxcsi (PyHKIMOHAJIBbHYIO TPaMOTHOCTb, BKJIIOUYAIOIYIO B C€0s1 B KAYECTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHUE BOCHPUHUMATh U KPUTUYECKH
aHAIM3UPOBATh MH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHX peaJbHbIX TIPOLIECCOB M 3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIITHE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHILIMIIAMU cOOpa, aHAJIN3a U
NPEACTABJICHUS JTAHHBIX W3 Pa3IUYHBbIX cep *KU3HM OOIIEeCTBAa U TOCYAApCTBA
npuoOm@aeT o0ydallmmxcsd K OOIIECTBEHHBIM HHTepecaM. 3yueHue OCHOB
KOMOWHATOPUKN pPa3BUBAET HABBIKM OpraHU3alMM mnepedopa W mojcyéra 4yucia
BapUAHTOB, B TOM YHCJIC B MPHUKJIAJIHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPUU
rpadoB co3maér matemaTu4yeckuid pyHaaMeHT 11 GOPMHUPOBAHMS KOMITETEHIIUN
B 00nacTu uHGOpMaTUKU U TUDPOBBIX TeXHONOTUH. [Ipy M3yueHun cTaTUCTUKU U
BEPOSITHOCTH OOOTrallaloTcsl MPEACTaBICHUS OO0Y4YaloIMUXCi O COBPEMEHHOU
KapTUHE MHUpa M METOAaxX €ro McCieloBaHus, (OpMUPYETCS MOHMMAHHE POJIU
CTATUCTUKU KaK UCTOYHHUKA COITUATHHO 3HAUMMOM MHPOPMAILIUU U 3aKIIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B coOTBeTCTBUMU C NTaHHBIMU LEISIMU B CTPYKTYpe MPOTPaMMbl Y4e€OHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro o0pa3oBaHUs BBIJIECICHBI
CJIEIIOIUE COJIepkKaTeIbHO-MeToqu4eckue JuHuu: «lIpencraBienue JaHHBIX U
ONMcCaTeNIbHAsl CTAaTUCTUKA», «BeposTHOCTE», «ONeMEHTbl KOMOMHATOPUKNY,
«BBegenue B Teoputo rpadony.



Conepxanue nuHuu «lIpencraBienue faHHBIX U ONUCATENbHAS CTATUCTUKAY
CIIY>)KHUT OCHOBOM i1 (DOPMHUpPOBAHHUS HABBIKOB PabOThl ¢ WHQOpMaImen: OT
YTEHUs] W WHTEpHpeTanuu WHQOpMamuu, NpeNCcTaBICHHON B TaOnMIAX, Ha
auarpaMMax W Tpadukax, 10 cOopa, MNpeACTaBlICHUS M aHaIW3a JaHHBIX C
WCIIOJIb30BaHUEM CTATUCTUUYECKUX XaPAKTEPUCTUK CPEAHUX U PACCEUBAHMS.
PabGortas ¢ gaHHbIMH, OOyYalOIIMECsS Yy4daTcsl CUUTHIBATH U MHTEPIPETUPOBATH
JTaHHBIE, BBIJABUTAaTh, ApTYMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE THUIIOTE3HI,
Pa3MBIIUIATh HaJa (haKTOpaMH, BBI3BIBAIOIIUMH HW3MEHUHUBOCTh, U OLICHUBATH HX
BIIMSIHUE HA PACCMATPHUBAEMbIEC BEJTMYMHBI U MPOLIECCHI.

NHTYyUTHUBHOE TMPEACTABICHUE O CIy4YailHOM W3MEHUYHMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEM M TEHICHLUW CTAHOBUTCSA MOTUBHUPYIOILEW OCHOBOW JUIA
WU3YUYCHHS] TEOPUU BEPOATHOCTEN. boiplmioe 3HaYeHWE HMMEIOT NPAKTHUYECKHE
3a/1aHUs1, B YACTHOCTHU OIIBITHI C KJIACCUUYECKUMH BEPOSITHOCTHBIMU MOJIETISIMH.

[loHsiTHe BEPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIONOA00us CIy4yaHOTO
coObitusi. Ilpm wu3yueHuu yueOHOro Kypca oOywarolmecs 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJAMU  BBIYHWCJICHUS  BEPOSITHOCTEW B  CIIyYalHBIX
DKCIIEPUMEHTAX C PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIOIIMMU CTaBUTh M peliaTh 00Jee CI0XKHbIC
3aaun. B ydeOHBIH Kypc BXOASAT HadalbHBIC NPEACTABICHUS O CIyYalHBIX
BEJIMYMHAX U X YHUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYAIOMIMXCS C
MHOKECTBAMUA M OCHOBHBIMU OIEpallMIMU HaJ MHOKECTBAMH, PACCMaTPUBAIOTCA
MIPUMEPHI TPUMEHEHHUS JUISl PEIICHUS 3aJ]1a4, a TAK)KE HMCIOJb30BAHUA B JPYTHUX
MaTeMaTUYeCKUX Kypcax v YUYEOHBIX MpeIMeTax.

B 7-9 knaccax m3ydaeTcs y4eOHBIM Kypc «BeposSTHOCTh M cTaTHUCTHKa», B
KOTOpBIM  BXOmAT paszaensl: «lIpeacTaBieHne JaHHBIX MW ONKcCaTeNbHas
CTaTUCTHUKA», «BeposATHOCTBHY», «DJIeMEHTHl KOMOWHATOpUKW», «BBemeHue B
Teoputo rpadoy.

Ha uzyuenue yuebHoro kypca «BeposiTHOCTh U cTaTucTuKa» orBoautcs 102
yaca: B 7 knacce — 34 yaca (1 gyac B Henento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kinacce — 34 yaca (1 yac B Heiem0).

COAEPKAHUE OBYYEHUS

7 KIIACC

[IpeacraBieHue naHHbIX B BUJE TaOJUI, AUarpamm, rpadukoB. 3amogHEeHUE
Ta0NMI, YTEHWE U TMOCTPOCHHE AuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpyToBbIX). UTeHne rpagukoB peanbHbIX IpoleccoB. M3Bieuenne undopmanuu
U3 Marpamm M Ta0Jinil, UCIIOJIb30BaHNE U HHTEPIIPETALUs JaHHBIX.



OmnucarenpHasi CTaTUCTUKA: cpeAHee apudmernyeckoe, MenuaHa, pa3Max,
HauOoJIbllIee W HAWMEHbIlIEe 3HAaYeHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYUBOCTH.

CrnydaiiHbIii 3KCIIEPUMEHT (OMBIT) U cllydailHoe coObiTue. BepoaTHOCTh U
yacToTa. Pojb ManoBepOATHBIX U IPAKTUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE
U B o0O1iecTBe. MoHeTa U UrpajgbHas KOCTb B TEOPUHU BEPOSITHOCTEN.

I'pad, Bepminna, pedbpo. Crenenp BepmmHbl. Yucio pédep U cymMMmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukiel. I[lytu B
rpadax. O6xon rpada (dinepoB myTh). IIpeacraBienne o0 OPUESHTHPOBAHHOM
rpade. Pemenne 3aaa4 ¢ momoubo rpados.

8 KJIACC

[IpencraBieHue naHHBIX B BUAE TaOJIUL, AUArpaMM, IpauKOB.

MHOX€eCTBO, 3JEMEHT MHOMKECTBA, NOAMHOXKECTBO. Omnepauuu Hax
MHOKECTBAMHU: OOBEIUHEHME, IEpeEceUeHne, aonoyiHeHne. CBOMCTBA olepanuii
HaJl MHOXECTBAMU: IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIPEACIUTENIBHOE,
BKIItoueHus. Mcnonb3oBaHue rpaduyeckoro MpPEACTaBICHUS MHOXKECTB s
OMMCAHUsI PEAIBHBIX ITPOLIECCOB U ABJIECHUM, ITPU PELLIEHUU 3aa4.

N3mepenne paccemBaHMs AaHHBIX. /(Mcrepcus M CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /[narpamma paccerBaHus.

OneMeHTapHble COObITUS ciyyaiiHOro ombiTa. CiyvaiiHble COOBITHS.
BepositHocT  coObITHil. OmNBITBI C  PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMHU
coObrTusiMu. CiryuaiiHbii BBIOOp. CBsI3b MEXKAY MaJOBEPOSTHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolcTBa J€peBbEB: E€AUHCTBEHHOCTh IIYyTH, CYIIECTBOBAaHHE
BUCSIYEW BEPIIMHBI, CBS3b MEXKIY YHMCIOM BepUIMH U uuciioM pédep. IlpaBuio
yMHOXeHus. Pemienue 3agad ¢ momoinsio rpados.

[IpotuBononoxubie coObiTus. Juarpamma Oiinepa. OObenuHeHHE U
nepeceyeHue coobiTuii. HecoBmecTHbie  coObiTHs. @DopMyna  CIOXKEHHS
BEPOSITHOCTENU. YCJIOBHAasi BEPOATHOCTh. lIpaBuno ymHoOxeHus. HezaBucumbie
coObiTusi. IlpencraBneHue sKkcriepuMEHTa B BUZAE JiepeBa. Permienue 3agad Ha
HAXOXKJECHUE BEPOATHOCTEH C IOMOUIBIO JEpeBa CIy4alHOIO0 JSKCIEPHUMEHTA,
nuarpamm Jiepa.

9 KUIACC

[IpeacraBinenne nmaHHBIX B BUAE TaOMuI, JAuarpamMm, TIpadukos,
UMHTEpOpeTalus JaHHbIX. YTeHne u nocTpoeHue Tabiull, 1uarpamm, rpaukoB Mo
peaabHbIM JJaHHBIM.



[lepecranoBku u dakropuan. CoueTaHust U YUCIO coueTaHud. TpeyroybHUK
[Tackans. Pemenne 3aaa4 ¢ uCnonb30BaHEM KOMOMHATOPUKHU.

['eomerpuueckast BepoaTHOCTb. CiydaiiHblii BBIOOp TOUKM U3 (DUTYpHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 JYTU OKPYKHOCTH.

HcnbiTanne. Yenex u Heynaya. Cepusi MCIBITAHWM 10 TEPBOTO ycCIexa.
Cepuss ucnbiTanuii bepHymn. BepodTHOcTH cOOBITHH B CEpUM HCHBITAHUN
bepnymm.

CinydaifHas BeJMYMHA W paCHpeeSiCHUE BEpPOSTHOCTEH. MaremaTudeckoe
OXHJaHWE U aucnepcusa. llpuMeppl MaremMaTHYeCKOro OXUIAHUS KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEIWYUHBI. MaremaTH4yecKoe OXUAAHUE U
IUACTIEPCUs CIy4YalHOW BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymm».

[Tonsitue o 3akoHe OONbIIMX yuced. M3MepeHue BEepOSTHOCTEN C MOMOIIBIO
yacToT. Posb 1 3HaueHne 3aKOHA OOJIBIIMX YHUCEIT B IPUPO/IE U OOIIECTBE.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHUS IMPOTpaMMBbI  Yy4yeOHOro Kypca

«BeposATHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCH:
1) maTpHoTHYeCKOe BOCTIMTAHHE:

[IPOSIBJICHUEM HHTEpPeca K MPOLUIOMY M  HACTOSAILUEMY POCCUKUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K JOCTHKEHUSIM  POCCHICKHX
MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3THX
JTOCTHDKEHHM B IPYTUX HayKax W MPUKIAIHBIX cdepax;

2) Tpa’KIaHCKOe W TyXOBHO-HPABCTBEHHOE BOCITUTAHME: TOTOBHOCTHIO
K BBIIOJHEHUIO 00513aHHOCTEN IpayKJJaHWHA U Pealiu3alliu €ro mpas,
MPEACTABICHUEM O MATEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUUYHBIX
CTPYKTYP, SIBJICHUH, POLIETYP TPaKIaHCKOTO O0IIeCTBa (HalpuMep, BEIOOPHI,
OTPOCHKI), TOTOBHOCTBIO K 00CYKJICHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTH>KEHUN HayKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IMPUHLMIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpya10BO€E BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HaIIPaBJICHHOCTH, OCO3HAHUEM BAXHOCTU MATEMATHYECKOIO
oOpa3oBaHMsl Ha MPOTSDKEHUU BCEH KM3HU IS YCHEHIHOW MpodecCHOHaIbHON
NESTEIIbBHOCTH U DPAa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOpPOM U



MOCTPOCHUEM HMHIUBUIYAITBbHON TPAEKTOpPUM OOpa30BaHUS U >KU3HEHHBIX IUIAHOB
C y4€TOM JIMYHBIX WHTEPECOB U OOINECTBEHHBIX MOTPEOHOCTEH; 4) IcTeTHYECKOE
BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSATHUIO
MaTE€MaTUYECKUX OOBEKTOB, 3aJad, PEIICHWH, pacCyXICHWUH, YMEHUIO BHUJIETbH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE, 5) IEHHOCTH HAYYHOIO
MO3HAHUA:

OpUEHTalMel B JCATEIbHOCTH HA COBPEMEHHYI) CHUCTEMY Hay4HBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOlIecTBa, MOHMMAHMEM MAaTEMaTUYeCKOW HAyKH Kak c(epbl 4YelI0BEYeCKOu
NEATEIIbHOCTH, JTANOB €€ Pa3BUTH U 3HAYUMOCTHU JUISl PA3BUTUS LMBHIM3ALINM,
OBJIQZICHUEM SI3BIKOM MATEMATHKHA U MAaTEMAaTHYECKON KYJBTYPOU KaK CPEACTBOM
MO3HAHUS MHpPA, OBJIAJACHUEM MPOCTECHIIMMH HABBIKAMH HCCIIEIOBATEIBCKOM
NEATEIIbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOTO0 0J1arONOJIyYMsi:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKHWE 3HAHHUA B HMHTEPECAX CBOETO
3I0pOBbs, BEIEHHUS  310poBOro oOpaza KU3HU (3JOpOBOE  MUTAHHE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATHUM W OTIbIXa, peryjsapHas (usndeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA pehICKCUH, TPU3HAHUEM CBOETO
npaBa Ha OMMOKY M TaKOro JKe IpaBa JAPYroro 4YejaoBeka; /) IKOJOrmYecKoe
BOCIIMTAHME: OpUEHTAllMCH HAa TMPUMEHEHHE MaTEMAaTHYCCKUX 3HAHUM s
pemieHust 3a7a4y B OOJACTHM COXPAHHOCTH OKpYXarolleld Cpeibl, IIAaHUPOBAHUS
MOCTYNKOB M OLEHKHM MX BO3MOJKHBIX IOCJEACTBUN I OKPY>KArOUIEH Cpenbl,
OCO3HaHUEM TJIOOAIIBHOIO XapakTepa HKOJIOTMYECKUX NpolieM U NyTel ux
penieHus;

8) aganTanus K H3MEHAIOIIHUMCS YCJTOBHSM CONUATBLHOI M MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEONPEIACIEHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACSITEIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS y JPYTUX JIOJIeH, MpHOOpeTaTh B COBMECTHOW ACSATEIHHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIMU U3 ONbITa IPYTUX; HEOOXOJIUMOCTBHIO B
(GbOopMHpPOBAHUM HOBBIX 3HAHWI, B TOM 4ucjIe (QOPMYIHpPOBATH UAECH, MOHATHUSA,
runoTe3bl 00 00bEKTaX U SIBJICHUSX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIUMH KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE PEIICHUS U JACUCTBUS, (POPMYyIHpPOBATH U OICHUBATH PUCKU U

MOCJIENICTBUSI, POPMUPOBATH OTIBIT.



METAIIPEJMETHBIE PE3YJIBTATbBI
IHo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YueOHbIe elicTBus bazoBbie
Jornueckue 1eicCTBHUA:

* BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKK MaTEeMaTHYECKUX
OOBEKTOB, MOHATHUNA, OTHOLICHUH MEXIy NOHATHUAMU, (HOPMYJIUPOBATH
ONpeNeieHUs  TOHATHM, YCTAaHABIMBATh  CYIIECTBEHHBI  IMpU3HAK
KJaccu(ukauuy, OCHOBaHMS JUisi OOOOIIEHUS U CpPaBHEHUS, KpUTEpUU
MIPOBOAMMOTO aHAIN3a;

BOCIIpUHUMATh,  (HOpMyIHMpoBaTh W MpeoOpa3oBBIBATH  CYXKICHUS:
yYTBEPAUTENIbHBIE U OTpPULATEIbHBbIE, €IMHUYHbIE, YacCTHbIE U 0OIIHe,
YCJIOBHBIE;

* BBIBJIAITD MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IIPOTUBOPEYUS
B daKkTax, TaHHbBIX, HAOIIOJCHUSAX U YTBEPKICHUSIX, Mpe/jiaratb KpUTepuu
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEN Y POTUBOPEUMM;

« IeNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U

VUHIYKTUBHBIX YMO3AKIIOYEHNM, YMO3AKIIOUEHUN 110 aHAJIOTUH;

- pa3OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUH (NpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE J0Ka3aTeIbCTBa
MaTeMaThu4eckux (DakToB, BBICTPAMBATH APIYMEHTALMIO, MPHUBOJIUTH
IpPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

- BBIOMpaTh CHoco0 pelleHus y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUIeHUs, BbIOUpATh HaumOoyiee MOIXOIAIIMNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCKue AeiCTBUA:

* UCTOJB30BaTh BOMPOCHI KaK MCCJEI0BATENbCKUI WHCTPYMEHT IO3HAHUS,
dopMyIupOoBaTh BOIPOCHl, (PUKCUPYIOUIUE MPOTHUBOpPEUUE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (opMUpOBaTh
TUTI0TE3Yy, ApIYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

* IPOBOAUTH 10 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIEOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTH4YeCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

* CAaMOCTOSITEILHO (POpPMYJIMPOBATH OOOOIIEHUS] U BBIBOJABI MO PE3ysbTaTam
NpOBEAEHHOTO HAOMIOACHMS, HMCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

« IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOIECCa, a TaKKe BbIIBUTATH
MPEANOI0KEHHS O €0 PA3BUTUHU B HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmanueii:



* BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIUHU, JaHHBIX,
HEOOXOAMMBIX ISl pELICHUS 3a/1a4K;

- BBIOMpaTh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MHGOPMAIIMIO Pa3IMYHBIX BUOB U OPM MPEICTABICHUS;

- BBIOMpaTh GopMy TpencTaBiIeHUs HHOpMaMKM U WIUIIOCTPUPOBATH
pelaeMble 3aJayd  CXeMaMu, JuarpaMmami, HHOW rpadukoil u ux
KOMOMHAITUSIMU,

* OLICHUBAaTh HAAEKHOCTh HMHGOPMAIMM TIO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUUTEIEM WIH chopMyITUPOBAHHBIM CaMOCTOSITEJIBHO.
KoMMmyHHnKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA:

* BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeasiMU OOLLEHUs, ICHO, TOYHO, TPAMOTHO BbIpakKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1auyi, KOMMEHTHUPOBATH MOJYYCHHBIN pe3yIbTaT;

B X0/i¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMBHI,
npoO0JIeMbl, pelIaeMoi 3aJaun, BbICKa3bIBaTh UJEHU, HAIIEJICHHbIE HA MOUCK
pEelIeHus, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JPYrUX
YYAaCTHUKOB JAHMAJIOra, OOHAPYKMBATh PA3jIM4YM€ U CXOJCTBO NO3ULUN, B
KOPPEKTHOU GopMe HopMyIUpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

« IPEJICTABIISATh PE3YJIbTaThl PEIICHUS 3a/1auu, YKCIIEPUMEHTA, UCCIICIOBAHNS,
POEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM
3a/1a4y Ipe3eHTalrU U 0OCOOEHHOCTEN ayIuTOPHH;

« IOHUMATh W KMCHOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYaJIbHOM
paboOThHI IpU pEelICHUU YUeOHbIX MaTEMATUUECKUX 3a/1a4;

« IPUHUMATH 1I€JIb COBMECTHOM JEATEIHbHOCTH, IJIAHUPOBATH OpPraHU3AIINIO
COBMECTHOM paboThl, pacmnpenensTh BUIbl padOT, JAOroBapUBATHCA,
o0cykaTh MPOIEeCC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOIBKUX
JIIOEH;

* y4acTBOBaTh B TIpYNNOBBIX (opMax padboTel (0OCykJeHus, OOMeH

MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHUE), BHITIOIHATH CBOIO YaCTh pabOThI
U KOOpPAMHUPOBATH CBOU JIEUCTBUA C JAPYTMMH UJICHAMU KOMAaHJIBI,
OLICHMBATh KAauye€CTBO CBOETO BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
chOpMyYJIMPOBAaHHBIM YYaCTHUKAMH B3aWMOJICUCTBUS. PeryasiTuBHbIE
YHHBepcajibHble YyueOHblIe qeiicTBus CaMoopraHu3anus:

* CAMOCTOATC/IbHO COCTABJIATH IIJIAH, AJIOPHUTM PCIOCHHA 3adadu (I/IJ'II/I €ro

4acTh), BBIOMpaTh CHOCOO pEelICHUS C Y4ETOM HMEIOIIMXCS PECypcoB U



COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBAaTb U KOPPEKTUPOBATH
BApPUAHTHI PEIICHUI ¢ y4€TOM HOBOM MH(POPMALIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:

* BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTara
pelIeHns] MaTEMAaTUYECKOM 3a/1a4H;

* IPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIBHOCTH IOCTABICHHOU LEIU U
YCIIOBHSIM, OOBSICHATHh MPUYUHBI JOCTHXKEHHS! WIM HEIOCTHXKEHHS IIEJIH,
HaXOJUTh OMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHI
K xonmy oOydeHus B 7 kJjacce OOyYalOIIMUIACS TOIYYUT CIICIYIOIIHE

IIPEIMETHBIE PE3YJIbTATHI:

Yurare uH(OpMaLUIO, NPEICTAaBICHHYIO B TaOmuuax, Ha JauarpaMmmax,
NPEACTABIATh JAaHHbIE B BUAE TaONMUI, CTPOUTH JUArpaMMmbl (CTOJOHUKOBBIE
(cTonbuaThie) M KPYyTrOBBIC) 110 MacCHUBaM 3HAYCHUM.

OnuceiBaTh W HMHTEPOPETUPOBATH  pEAIbHBIE  YWCIOBBIE  JAHHBIE,
MpE/ICTaBJICHHBIC B TA0IUIAX, HA JUarpaMmax, rpadukax.

Hcnonbs30BaTh I ONMCAaHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTHUKU:
cpenHee apu@MmeTHdyecKoe, MeauaHa, HauOoJbIIEe U HAaWMEHbIIEE 3HAYCHUS,
pa3Mmax.

NMeThs 1pencTraBieHHE O CIIy4alHOM WM3MEHYMBOCTM Ha MpUMEpax ILEH,
bU3MYEeCKUX BEIWYMH, aHTPOTIOMETPUYECKUX JIAaHHBIX, UMETh IMPEJCTABICHUE O
CTaTUCTUYECKON YCTOUUYUBOCTH.

K xoHmy oOyduenms B 8 kJjacce oOydYarOmMIACSA TIOJIYYHT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate U mnpeoOpazoBbiBaTh MHGOpMAIMIO, MPEACTABICHHYI0 B BHIE
Tabnull, JuarpamMm, rpadukoB, MPEACTaBIATh JaHHBIC B BUE TAaOIHI], TUArpaMM,
rpaduKoB.

OnuchiBaTh JAHHBIE C TIOMOIIBIO CTATUCTUYECKUX TMOKa3aTeNeh: CpeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, IUCIEPCUs U CTAHIAPTHOE OTKIIOHECHHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYCHHI W YaCTOTHI COOBITHII, B TOM YHCIIE
0 pe3yjbTaTaM U3MEPEHHUIN 1 HAOIIOICHUMN.

Haxonutb BEpOSITHOCTU CIIy4ailHBIX COOBITUM B OMbITax, 3Hasi BEPOATHOCTHU
JIEMEHTAPHBIX COOBITUM, B TOM 4YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.



Hcnonb3oBath rpaduyeckue MOJEIH: JCPEBO CIYyYalHOTO 3KCIEPUMEHTA,
JayarpaMMbl Dilsiepa, YucaoBas npsmasi.

OneprupoBaTh MOHATUSMH: MHOXECTBO, IOJAMHOECTBO,  BBIITOJHATH
omepaluyd HaJ MHOXECTBaMU: OObEAMHEHUE, IMEPECEUCHHUE, JIOMOJTHEHUE,
MEPEUHCIIATh JIEMEHTHI MHOKECTB, TPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe MPEICTABICHUE MHOMXECTB M CBSI3EH MEXIY
HHAMMU ISl ONIMCAHUS MPOLIECCOB U ABJICHUM, B TOM YHUCJIE NIPU PELICHUU 3a4a4 U3
JIPYTUX YYEOHBIX IPEIMETOB U KYPCOB.

K xoHiy oOydeHus B 9 kJjacce oOydaromMiics TOIYYUT CIICIYIOIIUE
MPEIMETHBIE PE3YJIHTATHI:

W3Bnekatp W 1npeoOpa3oBbiBaTh HH(OpMALMIO, MPEACTaBICHHYIO B
pa3NUYHBIX HWCTOYHMKAX B BUJE TaOIMI], AUarpaMm, rpaukoB, MHpPECTaBISATH
JaHHBIC B BUJE TAaOJIHII, IHArpaMm, rpa(uKoB.

Pemate 3amaud oOpraHu3oBaHHBIM TIepeOOpPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp30BaTh ONKMCATENBHBIE XAPAKTEPUCTUKUA JUJII MACCHUBOB YHCJIOBBIX
JIAHHBIX, B TOM YUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

Haxonuth 4acToThl 3HAYEHUN U YacCTOTHI COOBITHS, B TOM YHUCJIE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX N3MEPEHUM U HAOIIOACHHU.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMBITaX C PAaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
VICIIBITAHUM J10 TIEPBOTO YCIEXa, B CEPUAX UCHBITAaHUNU bepHyIu.

NmeTs mnpencraBiieHWE O CIy4alHOM BEJIMYMHE U O PaCHpPEACICHUU
BEPOSITHOCTEM.

NMeTh mpencraBiieHHE O 3aKOHE OOJBIIMX YHCET KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YKCEN B

PUPOJIE U OOIIIECTRE.



TEMATHUYECKOE

INJIAHUPOBAHHUE 7 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
Ne ni/n Haumenosanue pas/ieJioB H TeM KonTpoabubie | [lpakTuueckue f)lgll)g)fo(:fab;:}]bnme
NMPOrpamMMbl
Bcero padoThI padoThI pecypesI
5 bubnuorexa [JOK
1 TIpencrapieHne JanHbIX ! 1 https://m.edsoo.ru/7f415fdc
) o g 1 bubmnoreka IIOK
flHcatelbHas CTaTucTika https://m.edsoo.ru/7f415fdc
. bu6nuoreka [IOK
3 CryaiiHas H3MEHIHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6nuorexa [IOK
4 Beenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTB U yacToTa CIly4aitHOro bubmuoreka [JOK
5 COOBITHS 4 1 https://m.edsoo.ru/7f415fdc
. 5 bubnuotexa [JOK
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 htts://m.edsoo.ru/7f415fdc
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8 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
OBBbI€
Nen/n | HamMeHOBaHHe Pa31e/IOB H TeM Konrtpoubnsie | IIpakrnueckue f)lggg)f()BBaleeJ)mHue
NporpamMmbl
Bceero padoThI padoThI pecypen
bubnunoreka LIOK
1 IlosTopenne kypca 7 Kiacca 4 https://m.eds00.ru/7f417fh2
OmnucarenbHas CTaTUCTHKA. PaccenBanue bubnunoreka LIOK
2 NAHHBIX 4 https://m.edso0.ru/7f417fb2
bubnunoreka LIOK
3 MuoxecTsa 4 https://m.edsoo.ru/7f417fb2
5 bu6anoreka LIOK
4 BeposiTHOCTh citydaitHOTO COOBITHS 6 1 hitps://m.edso0.ru/7FA17fb2
4 bubnmorexa [IOK
5 Beenenue B Teopuio rpagos https://m.edsoo.ru/7f417fb2
6 . 8 bubmmorexa LIOK
CrysalfHble COOBITHS https://m.edso0.ru/7f417fbh2
7 . 4 ) bubnuoreka [{OK
O06001enue, cucTeMaTH3aIus 3HaHUH https://m.eds00.ru/7F417fb2
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9 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBanue pasjie/os u Tem KonTpoabubie | IlpakTuueckue f)lgsg)fo(:fab;:.])mﬂme
NMPOrpamMMbl
Bceero padoThI padoThI pecypen
bubmnoreka IIOK
1 Ilosropenue kypca 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 OneMEHTBI KOMOMHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
3 I'eomeTpirieckas BeposTHOCTH 4 https://m.edsoo.ru/7f41a302
bu6anoreka LIOK
4 VcnbrraHus bepHyIumm 6 1 https://m.edsoo.ru/7f41a302
5 bubanoreka LIOK
5 Cityuaiinas pennuuHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 O6obuenue, KOHTpOIL 10 1 https://m.edsoo.ru/7f41a302
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