


HHOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM IUM(PPOBOM MHUpPE BEPOSITHOCTh M CTATUCTHKA IPHUOOPETAIOT BCE
00JIBIIIYI0 3HAYUMOCTb, KaK C TOYKU 3PEHUS IPAKTUUECKUX MPUIOKEHNUN, TaK U UX POJIH B
00pa3oBaHNM, HEOOXOIUMOM KaXJIOMYy 4YeloBeKy. Bo3spacrtaer umcino mpodeccuil, mpu
OBJIAJICHUH KOTOPBIMH TpeOyeTcsi Xopolas 6a30Basi OArOTOBKA B 00JaCTU BEPOSATHOCTH
Y CTaTUCTHKH, TaKasl MOJArOTOBKA BaKHA JIJIs1 IPOJOJIKEHUS 00pa30BaHMs U JIs yCHEIIHON
po(heCCUOHATBHON Kapbephl.

Kaxx11p1i1 4esIoBeK NMOCTOSHHO NPUHUMAET PELICHUS Ha OCHOBE MMEIOILIUXCS Yy HEro
JaHHBIX. A JUIE 000CHOBAHHOTO MPHUHSTHS PEIICHUS B YCIOBUAX HEJIOCTaTKa MM U30BITKA
uH(pOpMalMi HEOOXOJMMO B TOM YHCIE XOpOLIO C(HOPMHPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBILUICHHUE.

MIMeHHO TO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh CHOPMHUPOBATH Yy OOYHAIOIIUXCS
(YHKIMOHAJIBHYIO T'PAaMOTHOCTb, BKJIIOUAIOUIYI0O B ce€0s B KayeCTBE HEOTHEMIIEMOM
COCTABJISIIOLIEH YMEHHE BOCIPUHUMATh W KPUTUYECKH aHAIM3HPOBATh HH(OpMAIHIO,
MPEACTABICHHYIO B PAa3jIMYHbIX (POpMax, MOHUMATh BEPOATHOCTHBIM XapakTep MHOI'MX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEW, NPOM3BOAUTH IPOCTEUIINE BEPOSITHOCTHHIE
pacyEThI.

3HaKOMCTBO B Y4YE€OHOM Kypce€ C OCHOBHBIMHM MpHUHIMIAMU cOopa, aHaliu3a |
MPEACTABICHUS TAHHBIX U3 PA3IMYHBIX c(hep KU3HU 00IIEeCTBA U TOCYAAPCTBA MPUOOIIAET
oOyvaromuxcst K OOIIECTBEHHBIM HHTepecaMm. l3ydueHue OCHOB KOMOHMHATOPHUKHU
pa3BUBAET HaBBIKM OpraHU3alliu nepedopa U MmoJcyETa yucia BapUaHTOB, B TOM YHCIIE B
NPUKIAIHBIX 33Jja4aX. 3HAKOMCTBO C OCHOBaMHU Te€OpuH rpadoB co37aET MaTeMaTUYECKUI
bynaameHT 11 pOpMUPOBaHUS KOMMETEHIMI B 00JaCTH MHPOPMATUKU U IU(PPOBBIX
TexHoJioruid. IIpyu M3y4yeHUM CTATUCTUKU M BEPOSITHOCTH OOOTaIlaroTCs MPEACTABICHUS
oOyyaroluxcsi O COBPEMEHHOM KapTMHE MuHpa U MeTOoAax €ero HCCieloBaHus,
dbopMupyeTcss MOHMMAHHWE POJM CTATUCTUKA KaK HCTOYHMKA COLIMAJIbHO 3HAUYMMOM
MH(GOpPMaLIMKU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBercTBUM € JAaHHBIMH LEISIMU B CTPYKTYpE HpOrpaMmbl y4eOHOro Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOI'O OOIIEro oOpa3oBaHMs BBIACJIEHBI CIENYIOLIUE
coJlepKaTesIbHO-MeToinuecKkue JHHUM: «lIpencraBieHne JOaHHBIX M ONHCATEIbHAs
CTaTUCTUKa», «BepoATHOCTHY, «IJeMeHThl KOMOWHATOPUKW», «BBeneHue B TEOpHIO
rpadoBy.

Conepxanue nunuu «lIpeacraBieHue JaHHBIX U ONMUCATENbHAS CTATUCTUKAY CITYXKHUT
OCHOBOM i1 (OpPMHUPOBAaHMS HABBIKOB pabOThl ¢ uUHGOpMAIMEil: OT YTEeHUs U
MHTEpIIpeTaluy nH(OPMaLIMHY, IPEICTaBICHHON B TabMuIax, Ha AMarpaMMax U rpapukax,
10 cOopa, TpEICTaBICHHUS W aHalu3a JAHHBIX C KCIOJb30BAHHUEM CTATUCTHUYECKUX
XapaKTEpUCTUK CPEIHUX U paccenBaHus. Paboras ¢ NaHHbIMH, OOydaromiyecss y4aTcs
CUMTHIBATh U MHTEPIPETHUPOBATH JIaHHBIE, BBIABUTATh, ApPTYMEHTUPOBATh U KPUTHUKOBAThH
NpoCTeiIre TUIOTE3bl, Pa3MBIILIATh HaJ (PaKTOpamMu, BbI3bIBAIOIIUMU U3MEHYMBOCTDb, U
OLICHMBATh UX BIIMSHHE HA PACCMATPUBAEMBbIE BEJITMUYHUHBI U IPOLECCHI.

NHTYynTHBHOE TIPENCTAaBICHUE O CIy4auHOM H3MEHUYHMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEM W TEHJICHUMUHA CTAHOBHUTCS MOTUBUPYIOIIEH OCHOBOM [UJIsl HM3y4YEHUs



TEOpUHU BEPOSITHOCTEH. boJplioe 3HAU€HHE MMEIOT MPAKTUYECKUE 3a/laHusl, B YaCTHOCTU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[loHsiTie BEPOATHOCTH BBOJUTCS KaKk Mepa MPaBAONOa00Us CIy4ailHOrO COOBITHS.
[Ipu m3ydyeHun yueOHOro Kypca oOydaroluecss 3HAKOMSTCS ¢ MPOCTEHIIMMU METOAaMH
BBIUMCJIEHUSI BEPOATHOCTEM B CIIy4allHbIX OJKCHEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAapHBIMU HMCXOJIaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, IO3BOJISIIOIIMMU CTaBUTh U
pemiath 00Jee CIOXKHbIE 3aJaui. B y4eOHbII Kypc BXOAST HadyaJbHbBIE MPEICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYLIECTBIIIETCS 3HAKOMCTBO OOyYaroIMXCs C
MHOKECTBAMHU M OCHOBHBIMU OIEpalUsIMU HaJl MHOXKECTBAMH, pPacCcMaTpUBAIOTCS
pUMEPbl NPUMEHEHUs JUIsl pEelIeHUs 3ajJad, a TaKXkKe MCIOJIb30BaHUs B APYTHX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeaAMETaXx.

B 7-9 xnaccax uzyuaercst yueOHbI Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOmAT  pasgensl:  «lIpexncraBieHWe  TaHHBIX M ONMCATENIbHAs  CTaTHCTHKA»,
«BeposTHOCTBY», «D7eMeHTh KOMOUHATOPUKNY», «BBeneHnue B Teoputo rpadosy.

Ha u3ydenne yueOHOro Kypca «BeposaTHOCTh U cTaTucTuka» orBogutcs 102 vaca: B
7 xnacce — 34 yaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Hezenio), B 9 kiacce —
34 gaca (1 gac B Hezemio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenue faHHBIX B BUAE TabJuIl, quarpaMm, rpadukoB. 3anoaHeHue Talauil,
YTEHHWE M TOCTPOCHHME JuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHE
rpa@uKoB peandbHBIX TpoleccoB. VM3BinedeHue MHPOpMAlMKM M3 AMArpaMM M TaOJIHII,
WCIIOJIb30BAaHUE U MHTEPIPETALUS JaHHBIX.

OnucartenpHasi CTaTUCTHKA: CpeaHee apudMmeTuyeckoe, MeauaHa, pa3max,
HauOOJbIIIee ¥ HAMMEHbIIIee 3HAaUeHHsI Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl ciaydaiiHON
U3MEHYMBOCTHU.

CrnyyaitHblil SKCTIEpUMEHT (OIBIT) U clydaiiHoe coObITHE. BeposTHOCTH M yacToTa.
Ponb ManoBeposITHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B MPHUPOJE U B OOIIECTBE.
MoHeTa 1 urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, BepmuHa, pedpo. Crenenp BepimnHbl. Yucio pébep U cymmapHasl CTENEHb
BepiuH. IIpencraBnenue o cBsisHoctu rpada. Llenmu m mukisl. Ilytu B rpadax. O6xon
rpada (disiepoB nyTh). [Ipencrapienue 06 opueHTUpOoBaHHOM rpade. Pemienue 3amad ¢
MOMOIIBIO TpadoB.

8 KUIACC

[IpencraBneHue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpauKoB.

MHO0X€ECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepannuy HaJ MHOXXECTBAMU:
oObeMHEHUE, TepecedyeHne, nonojHeHrne. CBOICTBAa omepanuii HajJg MHOKECTBAMMU:
MEPEMECTUTENBHOE, COYETATENbHOE, PACIpEAeIUTENbHOE, BKIIOUeHUs. lcrnonab3oBaHue
rpauyecKoro NpeCcTaBICHUsI MHOKECTB Ui OIMCAHUSI pEalIbHBIX MIPOLIECCOB U SIBICHUH,
IIPU PELEHUH 3a/1a4.

N3mepenne paccemBaHusl JaHHbIX. Jlucnepcuss W CTaHAApPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA00POB. JlnarpaMmMa paccemBaHusl.

DOneMeHTapHble COOBITHS ciydaitHoro ombiTa. CiydaiiHble coObiTHsA. BeposTtHocTH
coObITUH. ONBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUAMU. CllydalHbIH
BbIOOP. CBSA3b MEXIy MaJOBEPOSITHBIMU M MPAKTUYECKH JOCTOBEPHBIMH COOBITUSMHU B
MpUpOE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA NE€pPEBBEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHME BHUCSIYEU
BEPILIMHBI, CBSI3b MEXIY YHCIOM BepmIMH M yucioMm pébep. [lpaBuio ymHOKeHUS.
Pemrenne 3amau ¢ momoribio rpados.

[IpotuBomomnoxubie coObiTus. [narpamma Ditnepa. OObeAMHEHNE U TIEpeceUeHUE
coObiTnii. HecoBmectHble coObiTusi. Dopmyrna clioKeHUS BEpPOATHOCTEH. Y CIOBHas
BeposiTHOCTh.  [IpaBmiio  ymHoxkenus. HezaBucumbie  coObiTus.  IIpencraBnenue
AKCIIEpUMEHTA B BUJE JiepeBa. PelieHne 3a1a4 Ha HaX0KA€HUE BEPOSITHOCTEN C IIOMOIIBIO
JIepeBa CIy4ailHOTO AKCIEPUMEHTA, AUarpamMm Diliepa.

9 KUIIACC

[IpeacraBienre OaHHBIX B BUJE TaONMul, IUarpamm, rpapuKoB, HHTEpIpETalus
JNaHHBIX. YTeHue U mocTpoeHue Tabull, Auarpamm, rpa)uKoB MO PeabHbIM JaHHBIM.

[lepecranoBku u @Qaktopuan. CoderaHuss M YHCIO cOoYeTaHUH. TpeyroabHUK
[Tackans. Pemenue 3aga4 ¢ UCOIb30BaHUEM KOMOMHATOPUKH.



['eomeTrpuueckas BeposTHOCTh. CilydailHbIi BEIOOP TOUKHU U3 (PUTYpHI HA TIIOCKOCTH,
13 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Yenex m Heynada. Cepust ucnblTanuil 10 nepBoro ycrnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepyun UCTIBITaHUN bepHyuim.

CiydaiiHasg BeTMUMHA U PacIpeNeIICHUE BEPOATHOCTEN. MaTeMaTnueckoe 0XKuaaHue
n aucnepcus. llpumepsl MareMaTH4ecKOro OXUIAHUA KAK TEOPETHYECKOTO CPEIHETO
3HA4YEHUS BEIWYMHBI. MaTeMaTudecKkoe OXUIAHWE U JUCIIEPCHs CIyYalHOW BEJIMYUHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[Tonsitue o 3akoHe OoNbIIKUX yKcell. M3MepeHnne BeposITHOCTEN ¢ MOMOIIBIO YacTOT.
Ponb 1 3HaueHUe 3aKoHa OOJIBIIUX YUCE B IPUPOJIC U OOIIECTBE.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca «BeposSTHOCTD U
CTAaTUCTHUKA» XapaKTEPUYIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHUE:

IOPOSBJICHUEM HHTEpEca K NPOIUIOMY M HACTOSIIIEMY POCCHUMCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHSIM POCCHUMCKUX MaTEMaTUKOB M POCCUHCKOU
MaTeMaTUYeCKOW IIKOJIBI, K WCTOJIB30BAHHMIO JTHX JOCTHKEHUW B JPYTUX HayKax W
MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0sI3aHHOCTEH Tpak/laHWHA W peaju3allii €ro Mpas,
MPEICTABICHUEM O MaTEeMATHUYECKMX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOIEAYp TPaKIAHCKOro oOOmiecTBa (Hampumep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO ATHYECKHX TMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAayKH, OCO3HAHHEM BaXKHOCTH MOPAIbHO-ITUYECKUX
MIPUHITUIIOB B JACSTEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTHU MAaT€MaTUYECKOr0 00pa30BaHUs HAa MPOTKEHUU
BCEM OKM3HM U1 YCHEITHOW mnpodeCCHOHANBHOM JIEATETLHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUYAITbHOU
TpaeKTOpuM OOpa30BaHUS M KUZHEHHBIX IUIAHOB € YYETOM JIMYHBIX HMHTEPECOB U
00I111€CTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K YMOIIMOHATILHOMY M 3CTETHUYECKOMY BOCTIPUSATHIO MATEMATUYECKUX
OOBEKTOB, 3a/lay, pEIICHUW, PACCYXKICHUH, YMEHHUIO BHUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTAIIUEH B JIESITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPE/ICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKOW HAayKU KakK c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ pa3BUTHUS U
3HAYUMOCTH IS Pa3BUTHS ITUBWIM3AIMHA, OBJIAJCHUEM S3BIKOM MaTeMaTHKA U
MaTeMaTUYECKOM KYJIbTYpPOUM KaK CPEJCTBOM MO3HAHUS MHUPA, OBJIAJACHUEM MPOCTEHIIIMMU
HaBBIKAMH HCCIICIOBATEIBCKOMN NESITEIHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMUpoOBaHHE KYJLTYPbl 310POBbA U
IMOIMOHAJILHOTO 0JIaronoyunsi:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTEpecax CBOETO 370pPOBbs,
BEJICHUSI 37I0pOBOr0 00pa3a >XU3HM (3I0POBOE MUTAHHUE, COATaHCUPOBAHHBIM PEXKUM
3aHATHN W OTIBIXA, peryisapHas (pu3ndeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO YK€ TpaBa APYroro 4eIoBeKa,;

7) 3K0JIOTHYecKOe BOCTIMTAHME:



OpUEHTalMell Ha TMPUMEHEHHWE MAaTeMAaTHYECKUX 3HaHUM U1 pelleHus 3a1ad B
00JacTl COXPaHHOCTH OKPYKAIOIIEeW Cpelbl, MJIAaHUPOBAHHUS MOCTYNKOB M OLEHKU HUX
BO3MO’KHBIX ITOCJIEICTBUI 1151 OKPY>KAIOIIEN Cpe/ibl, 0CO3HAHUEM II100aIbHOIO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) ajanTanys K U3MEHSIOIMMCSH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTHUECKYI0 JEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y JPYTUX JIOAEH, mpuoOpeTaTb B COBMECTHOHN JEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKA U KOMIIETCHILIUH U3 OIIbITa IPYTHUX;

HE00XO0IUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM YHCIE (POPMYITUPOBATH
UJeH, MOHATHUA, TUIOTE3bl 00 OOBEKTAX W SABJICHHUSX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
0CO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS U
nencTBud, (hOpMyIUpPOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jjornyeckue 1efMcTBUA:

e  BBUBJIATH W XapaKTE€pPU30BATh CYIIECTBEHHbIE MPU3HAKK MAaTEeMAaTHYECKUX
OOBEKTOB, TOHSITUH, OTHOLICHUA MEXAY HOHATHUSAMHU, (POPMYIUPOBATH ONpPENEICHUS
NOHSTUM, YCTAaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALUU, OCHOBAHMS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

e BOCHPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPIAUTEIbHbBIC
U OTpULIATENbHbIE, €MIUHUYHBIC, YACTHBIE U 00ILIKE, YCIOBHBIE;

e  BBIIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOPEYHUS B
(bakTax, JaHHBIX, HAOMIOJEHUSAX U YTBEPKICHUSX, IpeyiaraTh KPUTEPUH I BbISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JIeNaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e  pa30upaTh J0OKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (MpsIMBIE U  OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE JOKA3aTEIbCTBA MaTEMATHYECKHUX
(bakTOB, BBICTpauWBaTh apryMEHTAIMIO, NPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

e  BbIOMpaTh croco0 pemieHus yueOHOM 3anauu (CpaBHUBATh HECKOJbKO BapUaHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOIAMIMA C Y4ETOM CAMOCTOSTEIBHO BBIACIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarebcKne 1eiicCTBUSA:

e  HCHOJB30BaThb BONPOCHI KaK MCCIENOBATEIbCKUA HMHCTPYMEHT  I[O3HAHMS,
(dbopMyaupoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUHE, MPOOJIEMY, CAMOCTOSTEIBHO
yCTaHaBIMBAaTh MCKOMOE W JIaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHE;



e  MPOBOAHUTH MO CAMOCTOATEIHHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN IKCIIEPUMEHT,
HEOOJIbIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTEMaTHUYECKOro 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

e  CaMOCTOATEIbHO (QopMyIHpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOJIO/IEHUs, HMCCIEIOBAHUSA, OLIEHUBATH JTOCTOBEPHOCThH MOIYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNI;

e  TMPOTHO3MPOBATH BO3MOXHOE pa3BUTHE TMpolecca, a TaKkKe BbIIBUTaTh
MPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

e  BBUIBIATH  HENOCTATOYHOCTh HW  HW30BITOYHOCTH,  HWH(POPMANUM,  JTAHHBIX,
HEOOXOUMBIX JJISl pEeUICHUS 3a1a4H;

e  BwIOMpaTh,  aAHATU3UPOBATH,  CHCTEMATH3UPOBATH W  HMHTEPIPETHPOBATH
uH(OOpMAIUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS,

e  BbIOUpaTh ¢dopMy MpelcTaBlieHUs WHOpMAIMU M WUIIOCTPUPOBATH pEIIacMbIe
3aJlayu CXeMaMH, TrarpaMMaMu, HHOU rpa Ko 1 1X KOMOWHAIIHSIMU;

e  OIICHHWBATh HAAE&KHOCTh MHMOPMAITMHU IO KPUTEPHUSM, MPEIIOKEHHBIM YUIHTEIIEM
WM COPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e  BOCHPUHHUMATH M (POPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUM C YCIOBUSIMU WU
[eJIIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX H
MMMICBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS TIO0 XOAY pEIIeHUs 3aJadd, KOMMEHTHpPOBATH
MOJIyYCHHBIN PE3yJIbTaT;

e B XO0A€ OOCYXJE€HMs 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXJIaeMO TeMBl,
npoOJieMbl, peraeMol 3aJadd, BBICKA3bIBATh HJIEW, HAIlCIEHHbIE Ha TOWCK pPEIIeHUs,
COTOCTABJIATh CBOM CYXIEHUS C CYXICHUSMH JPYyTUX YYacCTHHKOB JHajora,
oOHapyXuUBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (popMe (PopMyIHpoOBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

e  TMPEICTaBISATH pe3yJbTaThl pEIIEHUS 3a7a4d, OSKCIEPUMEHTAa, HWCCIICI0OBAHMS,
MPOEKTa, CAMOCTOSTENBHO BEIOMPATh (hOpMaT BBICTYIIJICHHUS C yUETOM 3a7a4d MPE3CHTAIIUN
1 0COOEHHOCTEN ayJuTOpUU;

e  TOHHUMATH U HUCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M UHIWBUIYAIBHOU paOOTHI
P PEIIEHUN YYeOHBIX MaTEMAaTUYECKHX 33]1a4;

e  TMPUHHUMATH I1I€Tb COBMECTHOW JESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOU paboThI, paclpeaeNaTh BUAB paboT, JOrOBapuUBaThHCS, 00CYXIaTh MPOIIECC
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e  YY4acTBOBaTh B TPYMIOBBIX ¢opmax padoTsl (00CyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U JPYTHE), BBITIOJHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU
JACUCTBUS C OIPYTMMH YJe€HAMH KOMaHbI, OIICHUBATh Ka4eCTBO CBOETO BKJaaa B OOIIWI
MIPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YY4ACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TelHCTBUA

Camoopranusanus:

e CaMOCTOSITEIBHO COCTaBIIAThH ILJIaH, aJIFOPUTM PELICHHs 3a7aud (WM €ro 4acTh),
BBIOMpATh CHOCOO pemieHuss ¢ Yy4E€TOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C YUYETOM
HOBOM WH(pOpMaLUU.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBbIN HHTEJJIEKT:

e  BIANETh CHOCO0AMU CAMOIPOBEPKH, CAMOKOHTPOJIA TIpoliecca M pe3ysbTara
pelIeHns MaTEMaTUIECKOM 3a/1auu;

e  TIPEABUJIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUU 3aJ]ayH,
BHOCHUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAJACHHBIX
OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e  OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH ITOCTABICHHOW LENH U
YCIOBUSIM, OOBSICHSATh NPUYUHBI JOCTHXKCHUS WIM HEJOCTHUKEHUS 1EIU, HaXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHiy oOyuenus B 7 kjacce oOy4aroUuicsl MOMYUYUT CICAYIONIME MPEAMETHBIC
pEe3yJbTaTHI:

UutaTh uHpOpMAaIKIO, TPEACTABICHHYIO B Ta0IUIAX, HA JUarpaMMax, MPeJCTaBIIATh
JAaHHBIE B BHUJI€ TAOJIUIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUYATHIE) U KPYTOBHIE)
10 MacCHBaM 3HAYCHUM.

OnuceiBaTh U UHTEPIIPETUPOBATH PEATIBHBIE YHCIIOBBIE TAHHBIC, MPEICTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpadukax.

Hcnonb3oBaTh 151 ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XApPAKTEPUCTUKH: CpEJIHEe
apudpmMeTHIecKoe, MeMana, HanbobIlee U HaUMEHbIIIee 3HAUCHUS, pa3Max.

Nmetpb mipesicTaBieHne 0 ciydailHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, PU3nIecKux
BEJIMYMH, AHTPONOMETPUYECKUX [AHHBIX, HMETh NPEACTABICHHUE O CTATHCTUYECKOU
YCTOMYHUBOCTH.

K koHuy o0yueHus B 8 kiacce oOydarouuiicsi MOJYYUT CIIEAYIOIIME MPEAMETHBIC
pE3yNbTaThI:

N3Bnekats U mpeoOpa3oBeIBaTh MHGOPMAIMIO, MPEICTABICHHYI0 B BHJIE TaOJIHII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, 1Uarpamm, rpadukoB.

OnuceiBaTh JaHHBIE C TOMONIIBIO CTATUCTUYECKUX TMOKA3aTEIEh: CPEIHUX 3HAYECHUM
U Mep paccerBaHus (pa3max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHECHHE).

Haxonuth 4acTOThl YUCIOBBIX 3HAYEHWW W YACTOTHI COOBITHUH, B TOM YHCIIE IO
pe3ynbTaTam U3MepeHni U HAOIIOICHHM.

Haxonuth BEpoOSTHOCTH CIydalHBIX COOBITUH B OMbBITAX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OMBITaAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBaTth rpaduyeckue MOJCIH: JIEPEeBO  CIYyYaWHOTO OKCIIEPUMEHTA,
ayarpamMMebl Diiliepa, YMciaoBas mpsmasi.

OnepupoBath MOHATUSIMHU: MHOXECTBO, TTOJAMHOYKECTBO, BBIMOJHATH ONEpPALlUM HaJl
MHOXKE€CTBaMU: OOBEIUHEHHUE, TIepeceueHue, JOIMOJTHEHHUE, TMEPEUUCIISITh DSJIEMEHTHI
MHOKECTB, MPUMEHSTH CBOMCTBA MHO>KECTB.

Hcnonp3oBath rpadudeckoe MpeacTaBICHEe MHOKECTB M CBS3CH MEXTY HUMH IS
OTHCAaHMS TPOIECCOB U SIBJICHUN, B TOM YHCJIC MIPU PEIICHUU 33/a4d U3 IPYTUX YUeOHBIX
IPEAMETOB U KYPCOB.



K koHiy oOyuenus B 9 kjacce oOy4aroniuiicsi mOMydUT CICAYIONINE MPEAMETHBIC
pEe3ybTaTHI:

W3Bnekate W mpeoOpa3oBbIBaTh HHGOPMAIMIO, MPEACTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHUJI€ TaOJUII, AUarpaMM, rpaduKoB, MPECTaBIATh JaHHbBIE B BUE TaOJIHIL,
auarpaMm, rpadukos.

Pemate 3amaun  opraHW30BaHHBIM  I[MEpEOOPOM  BapUAHTOB, a TaKkKe C
HCIIOJIB30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh onucarebHbIE XapaKTEPUCTUKU JJIs MACCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEHBAHUS.

HaxoguTh 4acToThl 3HAYEHW W YacTOThI COOBITHS, B TOM YHCJE TMOJIb3YSICh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

HaxoauTh BepOsSTHOCTH CIydailHBIX COOBITUM B U3YYEHHBIX OIBITAX, B TOM YHUCIIE B
OMbITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSIX HCIBITAaHUN /10
MIEPBOrO YCII€Xa, B CEpUSIX UCTBITAHUIN bepHyin.

Nmets npeacTaBieHue 0 CIy4aiHOW BEJIMYUHE U O PACHPEACICHUHN BEPOSATHOCTEM.

NmeTr mpencTtaBieHue O 3akoHE OOJBIIMX YHCEI KakK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM HM3MEHYMBOCTH M O POJU 3aKOHA OOJIBIIUX YHCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 HpencapeHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Omucatenbiias CTaTHCTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropene kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
7 O000111eH1E, CUCTEMATH3AlIUS 3HAHUI 4 2 httns://m.edsoo.ru/7i17fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 1



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

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
TosTopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka [{OK
DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
T'eoMmeTpuueckas BEPOSITHOCTD 4 Bubmiorexa HOK
p P https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
enbrranms bepryium 6 1 https://m.edsoo.ru/7f41a302
CnyyaiiHas BeIMYHHA 6 buGnuorexa [IOK
i https://m.edsoo.ru/7f41a302
bu6nunorexa LIOK
Obodmenne, KonTpo, 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



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

