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HOACHUTEJIBHAS 3AIINCKA

B coBpemeHHoM 1MpPOBOM MHpE BEpPOSTHOCTh W  CTATUCTHKA
npUOOpeTaroT BCE OONBIIYI0 3HAYMMOCTb, KaK C TOYKHA 3PEHHS] MPAKTUUYECKUX
NPUIOKEHUH, TaK ¥ MX POJH B 00pa30BaHWHU, HEOOXOAUMOM KaXJIOMy UYEIOBEKY.
Bozpacrtaer uyucno npodeccuid, npu OBIaJE€HUU KOTOPBIMU TpeOyeTcsi Xopouias
0a3oBasi MOATOTOBKAa B OOJACTU BEPOSITHOCTH M CTATUCTUKM, Takas MOATOTOBKA
BaXHa I TPOJOJDKEHHUS 00pa3oBaHUS M JUIA YCIEHIHON mNpodeccrnoHalbHOMI
Kapbephl.

Kaxapiii 4emoBeK MOCTOSTHHO MPUHUMAET PEIIeHUsT HA OCHOBE UMEIOIINXCS
y HEro JaHHBIX. A i1 00OCHOBAaHHOTO TIPHHSITHS PEIICHUS B YCIOBUAX
HeloCcTaTka WM W30bITKa WH(GOpMAanud HEOOXOAMMO B TOM YHCIE XOPOIIO
chOpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUIECKOE MBIIILICHHUE.

MMeHHO TMO03TOMY OCTpPO BCTajia HEOOXOAUMOCTh C(HOpMHPOBATH Y
oOyyarormxcs GyHKIIMOHATBHYIO TPAaMOTHOCTh, BKITIOUAIOIIYIO B ce0sl B KAUECTBE
HEOTHEMJIEMOM  COCTaBISIONMICH  yMEHHE  BOCIHPHHMMATh UM KPUTHUYECKH
aHAJIM3UPOBATHh HH(POPMAIIHIO, TIPEICTABICHHYIO B PA3IUYHBIX PopMax, MIOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX peabHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
IPOU3BOJIUTh MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMU NMPUHIUIIAMU cOOpa, aHaIu3a
U MPEACTABICHUS JAHHBIX U3 PA3IUYHBIX cep KU3HU OOIIECTBA U TOCYAApPCTBA
npuoOIaeT o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH DPa3BUBACT HABBIKM OpraHU3aluu Tepebopa M mojcyéra yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTaBICHUS OOy4YaIOIIUXCSA O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX ero HccleqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOU MHPOPMAIIMU U 3aKJIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM ¢ JaHHBIMH LETSMHU B CTPYKTYype MPOrpaMMbl yueOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE CONepKaTeIbHO-MeToandeckue auHum: «lIpencraBnenne MaHHBIX H
ommcaTreNlbHaAs CTATUCTUKA», «BeposATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxxanne nmHHM «[IpencraBienne MaHHBIX W ONHCATEIbHAS
CTAaTHCTHKA» CIYXUT OCHOBOW [t (OPMHUPOBAHUS HABBIKOB pPabOTHI C
uH(pOpMaIMeil: OT YTCHHWs W WHTEpHpeTanuu WH()OpMAIuu, MpPeCTAaBICHHOW B
Tabauuax, Ha guarpamMmax W rpadukax, a0 cOopa, NpEICTaBICHUS U aHaIu3a
JAHHBIX C WCTIOJB30BAHMEM CTAaTUCTUYCCKUX XAPAaKTEPUCTUK CPEAHUX W



pacceuBaHusa. Pabotas ¢ JaHHBIMHM, OOydarolIMecss ydaTcsd CUMTBIBATh U
MHTEPIPETUPOBATh JAHHBIE, BBIIBUIATh, APTyMEHTHUPOBaTb M KPUTHUKOBATH
NpPOCTEHIINE THUIOTE3bl, Pa3MBILUIATE HAJ  (AKTOpPaMH,  BBI3bIBAIOLIUMU
M3MEHYUBOCTh, W OLICHUMBATh HMX BIMSHUE HA pacCMaTPUBAEMbIC BEIWYUHBI U
IIPOLIECCHI.

NHTYUTUBHOE NPEICTABICHUE O CIIy4YalHON U3MEHYMBOCTU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
MU3YUYEHHs] TEOPUU BEPOITHOCTEN. boOJbIIOE 3HAYEHUE HMMEIOT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEISIMU.

[loHsiTHe BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBionofoOus CIy4dailHOTro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEPOSITHOCTEM B CIy4YalHBIX
AKCIEPUMEHTAX C PaBHOBO3MO>KHBIMHU 3JIEMEHTAaPHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh OOjee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOMIMXCA C
MHOXECTBAMH U OCHOBHBIMH OIE€pALMSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
IPUMEPBI IPUMEHEHU U PELICHUs 3a/ad, a TAaKXe MCIOJIb30BAHUs B JPYIUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BepoSTHOCTh M CTaTHCTHKA», B
KOTOpPBIM  BXOIAT pasuensl: «lIpencraBineHne HaHHBIX W ONMCAaTeNIbHAs
CTaTHCTHKa», «BepoATHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO TpadoBy.

Ha wusyuenue ydyeOHOro Kypca «BeposiTHOCTh M CTaTHUCTHKa» OTBOJIUTCS
102 gaca: B 7 knacce — 34 ydaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaOJMI, YTEHWE M TMOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTONOUYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HaUMEHbIlIEe 3HAYEHUs Habopa YMCIOBBIX AaHHBIX. [Ipumepsr
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa u urpajibHas KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4d ¢ moMourso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, NOAMHOXecTBO. Onepauuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJ| MHOXECTBAMH: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, pacClIpeleIuTeIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccemBanus JaHHbIX. /lucniepcus U CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHbIe COOBITHS Clly4aiiHOTO ombiTa. CioydallHble COOBITHA.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoHCTBa AEPEBbEB: EAMHCTBEHHOCTh IIYTH, CYILIECTBOBaHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBomnonoxueie coObiTUsl. [uarpamma Oitnepa. OObeauHeHHE U
nepeceueHue cooObiTuil. HecoBMmecTHbie  coObiTus. DopMyna  croxeHuUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne AaHHBIX B BUAE Tabiuul, JAuarpammM, TIpaduxos,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

IlepectanoBku u  (dakropuan. CoyeTaHus W UYUCIO COYCTAHUM.
Tpeyronbsauk [lackans. Pemenue 3a1au ¢ UCmonb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CiydailHbIA BBIOOpP TOYKU W3 (PUTYphI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Ucnbitanne. Yenex u Heynada. Cepusi MCHBITAHWM O NEPBOrO ycIexa.
Cepust ucnbiTanuit bepnymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHHM
bepnynu.

CnyuaiiHasi BeIMUMHA U pacHpeieeHUe BEpPOsTHOCTE. MaTeMaThuieckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[TonsiTue o 3akoHe OoNBIINX yncen. M3mepenue BepoITHOCTEN ¢ TOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yabTAThl OCBOCHHA IHPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NOPOSIBIEHUEM HWHTEpeca K MPOLIOMY M HACTOALIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUAM  POCCUNCKHX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH Tpak/laHWHAa M peali3aiiuu
€ro Mmpas, MPEJACTABICHUEM O MaTeMaTHYEeCKHUX OCHOBAX (PYHKIIMOHHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pPELICHUM NPaKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW TpodeccroHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M O3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEN B JEATCIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, GopMUPOBaAHHME KYJIbTYPbl 310POBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MaT€MaTUYECKHUE 3HAHUS B MHTEpEcax CBOETO
3I0pOBbs,  BEIEHHUA  30pOBOro  oOpa3a JKM3HU  (310pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU IS pelleHHs
3a/1ay B 00JIACTH COXPAHHOCTU OKPYKaIoIIel Cpelibl, MJIAHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) apanTanmsa K U3MEHSIOIMMCS YCJAOBUSAM COIUAILHON U NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIOBHUSIX HEOIPEAENEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM NEsATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHWUHA, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYyallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCITIENCTBUS, (HOPMHUPOBATDH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble JJoruyeckue JaelcTBUSA:

. BBISIBIATH u XapaKTepU30BaATh CYILIECTBCHHBIE MIPU3HAKU
MaTeMaTH4YEeCKUX OOBEKTOB, TIOHATHUW, OTHOIICHWH MEXIY TMOHSATUSIMHU,
dbopMyITHpOBATh ONpeCICHNS TMOHATHH, YCTaHABIMBAThH CYIIECTBEHHBIN MPHU3HAK
KiaccupuKalui, OCHOBaHMS JUIsI OOOOINEHHUS W CpPaBHEHHUS, KPUTEPUHU
MPOBOJAMMOTO aHAIN3a;

. BOCIIPUHHUMATh, (HOPMYIHpOBaTh H NPEoOpPa3OBBIBATh CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;



e  BBIBISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTuBopeursi B (haKkTax, NaHHBIX, HAOMIOACHHUSIX U YTBEPXKACHUAX, NpEIaraTh
KPUTEPUU /IS BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTHUBOPEUHIA,

e  JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

e  pa30bupaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIECHUU (MpsSMbIE
U OT NPOTUBHOIO), NPOBOAUTH CAMOCTOSITENBHO HECIOXHbIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH ApTyMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e  BbIOMpaTh crnocod penieHust yueOHOM 3a7aun (CpaBHUBATHh HECKOJIBKO
BapMaHTOB  peuleHusi, BbIOMpaTh  Haumbojee  MNOAXOIAIUMH C  Yy4EToM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

e  HCNOJb30BAaTh BOIMPOCHI KakK HCCIEAOBATEIIbCKUNA  HHCTPYMEHT
no3HaHus, GOPMYIHPOBATH BOMPOCH], (PUKCHUPYIOIIKME MPOTHUBOpPEUYHE, MpodIemMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

e  MPOBOJUTH MO CAMOCTOATEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEMH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e  CAMOCTOSITENIBHO (QOopMyNIHpOBaThH OOOOIIEHUS W  BBIBOABI IO
pe3yibTaTtaM  TPOBEIEHHOTO  HAOJIOJEHUs,  HCCIEJOBaHUS,  OICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BBIBOJOB U 0000IIIECHHUIA;

e  MPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTAThH
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e  BBIABJIATH HEJIOCTATOUYHOCTH U M3OBITOYHOCTh MH(POPMAIIUU, JAHHBIX,
HEOOXOAMMBIX JIJISl pEeLICHUs 3a/1a4U;

e  BbIOMpaTh, aHANU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

e  BbIOMpaTh (popmy mpencraBieHus MHGOPMAIMH U WUTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi u uX KOMOMHALIUSAMU;

e  OIICHMBATH HAAEKHOCTH MHPOPMAIMH 110 KPUTEPUSIM, TPEII0KEHHBIM
YUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

e  BOCHpUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBHH C
YCIOBUSIMU U LENIAIMU OOIICHMS, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY
3peHHs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJY PELICHHS
3aJa4, KOMMEHTHPOBATH MMOJIYYCHHBII pe3ynbTar;



e B XoJie¢ 00CYXIEHHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOM
TEMBbI, TPOOJIEMBI, pEIaeMoil 3a7]au, BbICKa3bIBaTh UJEH, HAIIEICHHBIC HA TIOUCK
peIlIeHus, COMOCTABIATH CBOM CYXKICHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3linyue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(GopMynupOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

e  TMPENCTaBIATH PE3YyNbTAaThl pEIICHHs  3aJadd, OKCIIEPHUMEHTA,
UCCJIEI0BaHUS, MPOEKTa, CAMOCTOSATEIBHO BbIOMpATh (OpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3eHTAIlN U OCOOCHHOCTEH ayAUTOPHH;

e TMOHMMAaThb W HCIOJNB30BaTh TNPEUMYIIECTBA KOMaHAHOH U
WMHIUBHUYaTbHOW pabOTHI IPH PEIICHUU YU4eOHBIX MaTEMaTHUYECKHX 3a71a4;

e TMpPWHMMATH I€b COBMECTHOW  JESATENBHOCTH, IUIAHUPOBATH
OpPTraHM3aIMI0 COBMECTHOM PalOTHI, paclpeaensiTh BUABl paboT, JOroBapruBaThCs,
o0CcyXaTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

e  YyYacTBOBaTh B TPYyNNOBBIX (QopMax paboTbl (0OCYXKIeHUs, 0OMEH
MHEHHSIMH, MO3TOBBIE IITYpPMBI U JpPYyTHE), BBIIOJIHATH CBOIO YacTh pabOTHl U
KOOPJMHUPOBATh CBOM JCWCTBUSA C JPYTHMH 4ICHAMH KOMAaHJbBI, OIICHUBATH
Ka4eCcTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e  CaMOCTOSITEJIbHO COCTABJAThH IUIAH, AJITOPUTM pELICHUs 3afadyu (Uiu
€ro 4acTh), BBIOMpaATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e  BIAJETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJS TIpoliecca u
pe3yJibTaTa peleHUs] MATEMAaTUYECKOW 3a/1a4H;

e  IPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEUICHUU
3a/1auyd, BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e  OLEHUBATH COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTU ITOCTAaBICHHOU
eI U YCIOBUSIM, OOBSCHITH MPUYHUHBI IOCTUKEHUS WIM HEAOCTHXKECHUS LETH,
HAXOJUTh OIMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xonny oOyueHus B 7 kjacce OOYy4YarONIMICSA MOMYYUT CIEAYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Uutate uHOpManuio, MpeACTaBICHHYIO B TaOiMIlaX, Ha JUarpaMmmax,
MPEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh M  UHTEPHPETUPOBATH  pPEAJbHBIC YHWCIOBBIE JIAHHBIC,
npeCTaBICHHbIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh AJisl ONMUCAHUSA JAHHBIX CTATUCTUYECKHE XaAPAKTEPUCTHUKH:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMS,
pa3max.

NmeTh mpencrtaBieHue O Cly4allHOW M3MEHYMBOCTH Ha MpUMEpax IEH,
(bU3UYECKUX BEIWYWH, AHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydeHus B 8 kiacce OOy4YarOIIMICS MOMYYUT CIEAYIONINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekars u mpeoOpa3oBbIBaTh WH(POpPMAINIO, TIPEACTABICHHYIO B BHJIC
TabJInLl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJIUI], AHArpamM,
rpaduKoB.

OnucelBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNel: CPeaHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAUYEHUN U YACTOTHI COOBITUH, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BepOsSTHOCTH CIIy9ailHBIX COOBITHIH B OMBITAX, 3HAasl BEPOSATHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaguueckue MOJEIH: ACPEBO CIYYaHOTO DKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIIoBas IpsiMas.

OnepupoBaTh NOHSATHUAMHU: MHOXECTBO, MOJMHOKECTBO, BBIIOJIHSITh
omepanuyd HaJ MHOXECTBAMH: OOBEIWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MIEPEUUCIISITH 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonw3oBaTh rpaduueckoe MpeACTaBICHUE MHOXKECTB M CBA3EH MEXKAY
HUMHM JJI ONMCAHMS MPOLIECCOB M SIBICHUM, B TOM YHWCIIE MPU PEIICHUU 33/1ad U3
JIPYTUX y4e€OHBIX MPEIMETOB U KYPCOB.

K xonny oOydeHus B 9 kiacce 0OyyarONIMICA MOMYYUT CIEAYIOLIUE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekatp u mnpeoOpa3oBbiBaTh HWH(GOpPMAILIMIO, MPEACTABICHHYIO B
pPa3IMYHBIX HUCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISATh
JAaHHBIC B BHUJIC TAOIUII, TUarpaMm, IpauKoB.



PemaTte 3agauM OpraHuM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb3oBaTh ONMUCATENIBHBIE XapaKTEPUCTUKUA JIsI MACCUBOB YMCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOTHI 3HAYEHUN U YACTOTHI COOBITHSA, B TOM YUCJIE MOJIb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTh BEpOSATHOCTH CAy4alHBIX COOBITHI B U3yUYEHHBIX OIBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

Nmerps npencraBieHue O CIy4alHOW BEIMYMHE U O pPaCIpelesICHUU
BEPOSITHOCTEMN.

Nmerp mpencTaBieHHe O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypca 7 lacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B o 6 1
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edso0.ru/7f417fb2
7 O0o001enre, cucTeMaTH3anus 3SHaHUH 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BeIHHHa https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 2
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https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka. BeposiTHOCTb U cTatucTuka: 7 - 9-¢ Kjacchl: 6a30BbIN
ypOBEHb: yUeOHUK: B 2 yactax; 1-oe uznanue, 7-9 knacc/ Beicoukuii 1.P.,
Amenko U.B.; nox penakiueit SAmenko U.B., AkiinonepHoe o011ecTBo

«M3parenscTBO «IIpocBenieHne

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka. BeposSTHOCTh U cTaTUCTHKA: 7—9-¢ K1acchl: 0a30BbIi
YPOBEHB: METOIUYECKOE MTOCOOHE K MPEIMETHON JTUHUH YUSOHUKOB TI0
BeposTHOCTH U ctatuctuke M. P. Beiconkoro, . B. fmenko nox pen. M. B.

Amenko. — 2-e usn., crep. — Mocksa: [Ipocsemenne, 2023. — 38 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmoteka [{OK https//m/edsoo.ru



