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HOACHUTEJIBHAA 3AIINCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbD, KaK C TOUKH 3PCHUS MPAKTHUECKUX TPHIIOKCHHH, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM KaxJAOMy 4desoBeKy. Bospacraer umcio
npodeccuii, mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopoiias 6a30Basi MOATOTOBKA B
00J1aCTH BEpOSTHOCTH M CTAaTUCTUKH, TaKas IMOATOTOBKA BaXKHA JIJIS TPOIOKCHHUS
00pa30BaHUA U JJI YCIEIIHOW MpodeccnoHaNTbHOM Kapbephl.

Kax1p1il 4emoBek MOCTOSTHHO MTPUHUMACT PEIICHHUSI Ha OCHOBE UMEIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOTO TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NmMeHHO TO3TOMY OCTpO BcTajia HEoOXOauMOCTh CPOPMHUpPOBATH Y
oOy4Jaromuxcs (yHKIIMOHAIBHY TPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0s1 B Ka4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yMEHHE BOCHPHHMMATh WM KPUTHYECKH
aHAJIM3UPOBATh MHPOPMAIIHIO, ITPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MTPOCTECHUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B YU€OHOM Kypce ¢ OCHOBHBIMU IPUHIIMIIAMU cOOpa, aHallu3a U
NpEe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HMU 00IIecTBa W TOCyAapCTBa
npuoOIaeT o0ydarmuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3allMy Tepedopa W mojcyéTa yucia
BapUAHTOB, B TOM YHCJI€ B IPUKIAJHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKY U IUGPOBBIX TeXHOJOTUH. [Ipu M3ydeHUU CTAaTHCTUKHA U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYalOIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX €ro HccliefoBaHus, (GOpMHUPYETCS MOHUMAHUE POIH
CTaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHUM C JaHHBIMHU IIEJISIMHU B CTPYKTYpE MPOTpaMMBbl y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTHUKa» OCHOBHOTO OOIIEro O0Opa30BaHMs BBIICICHBI
CIIEIYIONTUE COJepkKaTeNbHO-MeToAndeckue auHuM: «lIpencraBienrue NaHHBIX H
omMcareNbHas CTATUCTUKA», «BepoaTHOCTBY, «IJEeMEHTh KOMOWHATOPHUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «lIpencraBneHue MaHHBIX U OMUCATEIbHAS CTATUCTHUKAY
CIIyKUT OCHOBOM 7151 pOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OpMAIIUE: OT YTCHHS
¥ WHTEpHpeTanuu uHpopMaIuu, MpeJICTaBICHHON B Ta0lHIaxX, Ha JUarpaMMmax u
rpadukax, 1m0 cOopa, TPENCTAaBICHUS W aHAIW3a JAaHHBIX C HCIOJIb30BAHHEM
CTAaTHCTHYECKNX XapaKTePUCTHUK CpPETHUX W paccemBaHus. Pabotas ¢ maHHBIMH,
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oOyyaromuecs: y4yaTcsli CUMTHIBaTh W HMHTEPIPETUPOBATH JAHHBIE, BbIJIBUIATh,
apryMEHTUpPOBaTh W KPUTUKOBATh IIPOCTEUINME THUIIOTE3bl, Pa3MBILUIATH Hal
(akTOopamu, BBI3BIBAIOIIMMU HM3MEHYMBOCTb, M OLEHMBaTh HX BIUSHUE HA
paccMaTpUBacMble BEIIUYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4alHOW W3MEHUYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUsI TEOPUU BEPOATHOCTEW. boisiblioe 3HauYeHHWE HUMEIOT IIPAKTUYECKHUE
3a7JaHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISAMMU.

[loHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MPaBIONOI00MsS CIIy4ailHOro
coObrtus. Ilpm wu3ydyeHuu yueOHOro Kypca oOydawliuecs 3HAKOMSTCS C
IIPOCTEUIIUMHU METOAAMHU BBIYNCIICHUS BEPOSTHOCTEN B CIIy4aHbBIX IKCIIEPUMEHTAX
C PaBHOBO3MOJKHBIMHM 3JIEMEHTAPHBIMU MCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIAIOUIMMHU CTaBUTh M pellaTh OoJjiee CIOXHBbIE 3a1ayu. B yueOHBIH Kypc
BXOJAT HayajbHbIC IPEACTABICHUS O CIyYaMHbIX BEJIMYMHAX U UX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4yeOHOro kypca OCYLIECTBISIETCSI 3HAKOMCTBO OOYyYaroLIUXCs C
MHO>KECTBAMMU M OCHOBHBIMM OIIEPALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAIOTCS
IpUMEPBI IPUMEHEHU Ul PELICHUs 3a/1ad, a TaKXKe HMCIOJIb30BaHUs B APYTHUX
MaTeMaTUYEeCKUX KypcaX U Y4eOHbIX IpeIMeTax.

B 7-9 knaccax usyuaercs yuyeOHBIH Kypc «BeposTHOCTh M cTaTHCTHKa», B
KOTOPBIN BXOIAT pasaensl: «lIpeacraBienue qaHHBIX U ONIMCATEIbHAs CTATUCTUKA,
«BeposTHOCTEY, «neMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadosy.

Cocrarnstonue GyHKIUOHATBHOW IPaMOTHOCTH:

o yMEHUE peliaTh JKU3HEHHBIE 3aJaud B  pa3Nu4HbIX cdepax
NEATEIbHOCTH;
o CIIOCOOHOCTh UCTIOIB30BATh MPUOOPETEHHBIE MATEMATHUYECKUE 3HAHUS

JUTSL pelIeHus 3a/1a4y B Pa3IMuHbIX chepax

o CIIOCOOHOCTh UCTIOIB30BATh MPUOOPETEHHBIE MATEMATHUYECKUE 3HAHUS
JUTSL peIIeHUs 3a71a4 B pa3IMuHbIX cepax

CocraBistoniue MaTeMaTUYECKOU TPaMOTHOCTH

® YMEHHE HaXOJUTh U OTOUpaTh HH(MOPMAITHUIO;

® MPOU3BOJUTH aApUPMETHUECCKUE NEUCTBHUS M MPUMEHSATH UX JUIS pElIeHUs
KOHKPETHBIX 3a/a4;

® VHTEPNPETUPOBATH, OLICHUBATh U aHAJIM3UPOBATH TAHHBIE.

OCHOBHBIMH BOCITUTATEIbHBIMU LIENSIMHU HA YPOKAX MAaTEMATUKH SIBISIOTCS:

L4 BOCIIMTAHUC KYJIbTYPbI IMYHOCTH,
L4 OTHOIICHHUEC K MAaTCMATHUKC KaK K 4aCTHU O6HlequOBequK0ﬁ KYJIbTYPHI;
L4 INIOHMMAHHUC 3HAYMMOCTH MATCMATUKH OJII HAYYHO — TCXHHYCCKOI'O

nporpecca;



o BOCIIUTAHUE AaKTUBHOCTH CaMOCTOSITCIIBHOCTH, OTBETCTBEHHOCTH,
TPYOTIO0US;

o BOCIIMTaHUE HPABCTBEHHOCTH, KYJIbTYpPbl OOLIEHUS;
o BOCITUTAHUE ICTETUYECKON KYJIBTYPHI;

o NaTPUOTUYECKOE BOCIIUTAHUE;

o BOCHIUTaHUE TpaUuecKOr KyIbTyphl IIKOJIbHUKOB.

Ha usyuenne yueOHOTO Kypca «BeposTHOCTh U cTaTuCTUKa» oTBoauTCsa 102
yaca: B 7 kinacce — 34 yaca (1 gac B Hegenio), B 8 kitacce — 34 gaca (1 4ac B Hezelno),
B 9 kimacce — 34 vaca (1 gac B Hezelno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpadukoB. 3amnoiaHEeHHEe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHne rpadukoB peanbHbIX MpoleccoB. M3Bneuenrne nupopmanuu us3
auarpaMM U TaOJIHll, UCTIOIb30BAaHUE U UHTEPIPETALUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4YalHOM U3MEHYHUBOCTH.

Crny4aitHbIil 3KCIIEpUMEHT (ONBIT) M ciydaiiHoe coObiTue. BeposTHocTh u
yacToTa. Poib ManoBeposATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B IPHUPO/IE
U B oOuiecTBe. MoHeTa U urpainbHas KOCTb B TEOPUU BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yuciao pébep um cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. Llenu u nmxmsl. Iyt B
rpadax. O6xon rpada (ditepoB myth). IIpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMouiso rpados.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: 00bEeIMHEHHE, TIepeceueHue, onoiHenne. CBoWCTBa onepanuii Haj
MHOXECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacHpeieIUTENbHOE,
BKIItOUeHusa. Hcmonb3oBanue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB A
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a]a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust U CTaHIApTHOE OTKJIOHEHUE
YHCIIOBBIX HA00pOB. JlnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. Cliiy4aiflHble  COOBITHS.
Bepostnoctu  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuaiiHeiii BBIOOp. CBsI3b M@Ky MaJOBEPOATHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

JlepeBo. CBOICTBA 1€PEBHER: EAUHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBSA3h MEKYy YHCIOM BEPIIMH U yucioMm pédep. [IpaBmio yMHOKEHUS.
Pemenue 3ama4 ¢ momomibio rpadoB.

[IpotuBomonoxkueie coObiTHsA. Jmarpamma Diinepa. OObenuHeHHe U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  cloXeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. l[IpaBmiio ymHOxeHus. HesaBucumbie
coobiTuda. llpencraBinenue skcnepuMeHTa B BUAE JAepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4ailHOTO AKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JOaHHBIX B  BUAe TaOmuuU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepecranoBku u ¢axkropuan. CoueraHuss U YUCIO couyeTaHUU. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyudallHbIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanue. Yenex u Heyaada. Cepust ucnpITaHui 10 nepsoro ycrnexa. Cepus
ucneitTanuii bepuymu. BepositTHocT coObITUl B cepuu ucnbiTanuii bepuysu.

CiyuaiiHasi BeJIMYMHA W pacIpee/ieHue BEpOSATHOCTE. MaremaTuueckoe
oxumaHue U gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro  OKHUJAHHUS — Kak
TEOPETUUYECKOI'0 CPEJHEr0 3HAYCHMS BEJIMYMHBI. MaremaTuyeckoe OXUIAAHUE U
OUCIIEpCUs  CIYy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU HCHIBITAHUHI
bepnyum».

[lonsitue o 3akone OOJbIIMX yucend. M3MepeHne BeposSTHOCTEHN C MOMOIIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCET B IPUPOJAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTAaTHUCTHKA» XapaKTePU3YIOTC:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOSIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY POCCUHUCKOU
MaTEMaTUK{, I[IEHHOCTHBIM  OTHOIIEHMEM K  JOCTHXKEHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHXKEHUH B IPYrUX HAayKax M MPUKIAIHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a1ay
MaTE€MAaTHYECKON HAIpPaBIEHHOCTH, OCO3HAHMEM BAaXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHHs Ha MPOTHKEHUU BCEW KU3HM IJIsl YCHEIMHON MNpodecCuOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUAYAITBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJISi PA3BUTHUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3BIKOM MATE€MAaTHKHA M MaTeMaTH4YEeCKON KyJbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJIbTYPbI 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHU3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIKMOKY U TaKOTO )K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpY XKaroulel cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MOCJIEJICTBUM JI OKpYKarolleil cpesibl, 0CO3HAHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MPoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(GopMynupoBaTh UIEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPeOYyHOIIUHA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMyIHpoOBaTh U OLEHUBATH PUCKU U

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble joruueckue AecTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTUYECKUX
O0OBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpEeIeICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAIIH3a;

e BOCIOpPUHUMATh, (QOpMyIHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIOJNb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE J0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh apPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIHUA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSITEJIbHO YCTAHABIMBATh KMCKOMOE U JaHHoOe, (OpMUpPOBATH
TUIOTE3Y, aprTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaThH 000OIIEHHS W BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (OPM MpeICcTaBICHNUS;

BbIOMpaTh (QopMy TpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1elCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTHUPOBATH MOJIYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pELIeHMs], CONIOCTABISATh CBOM CYKJICHUS C CYKJICHUAMHU APYTUX YYACTHUKOB
nuasnora, OOHapy>KUBaTh Pa3uyue W CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YJIbTAThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
POEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS C yYETOM 3a/1a4
pe3eHTAlMi U 0COOEHHOCTEN ayAUTOPHH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, IMIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapUBaTHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPOWHUPOBAaTH CBOM JIEUCTBUSA C JPYTMMH 4YI€HAMH KOMAaHJBI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMA MPOAYKT IO KPHUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHUsT ¢ Y4€TOM HMMEIOIINXCA PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITHH.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOU 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHSATh NMPUYMHBI JOCTIKCHUS WM HEJOCTIKCHUS IIEIH,
HaXOJIUTh OMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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NPEJMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 kJjacce OOyYaroOImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Uutate wuHbOpMaLUIO, NPEICTABICHHYIO B TaOdMWIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  PEANbHBIE  YHCIOBBIE  JAHHBIE,
MpejICTaBIEHHbIE B Ta0IUIIaX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONMCAaHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pa3max.

NmeTer mpencraBieHue O CIydyallHOM HM3MEHYMBOCTH Ha MpPUMEpax IIEH,
(bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAaHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydenuss B 8 kJjacce oOy4aromMiiCsS TMOTYYUT CICAYIOIIHE
PEIAMETHBIE PE3YJIbTATHI:

N3Bnekath ¥ mpeoOpa3oBbIBaTh WH(OpPMAIMIO, MPEICTABICHHYIO B BHJIC
TaOIUI, AUarpamm, rpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUArPaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNeh: CPEeIHHX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUSl U CTAHIAPTHOE OTKIOHEHUE).

HaxouTh 4acTOThI YUCIOBBIX 3HAUEHHUI U YaCTOTHI COOBITUM, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPECHHUN 1 HaOIIOACHU.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITHI B OMBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbITaX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYAHHOTO JKCIEPUMEHTA,
auarpamMMbl Disiepa, YicIoBas psiMas.

OnepupoBaTh MOHATUSMU: MHOXECTBO, IOJMHOMXECTBO, BBIIOJHATh
omepanMyd HaJ MHOXECTBaMH: OOBEIUWHEHWE, TIEpeceueHue, IOMOTHEHHE,
MIEPEUUCIISITH 3JIEMEHTBI MHOXECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduieckoe mpeicTaBIeHne MHOYKECTB U CBSA3EH MEXKIy HUMHU
JUISL OMMMCAHMS MPOLIECCOB U SIBJICHUN, B TOM YUCJIE IIPU PELICHUU 3a1a4 U3 IPyTUX
y4eOHBIX MMPEAMETOB U KYPCOB.

K koHmy oOydenuss B 9 kJjacce oOydYarolIMiics TMOJMYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIIbTATHI:
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N3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEICTABIEHHYIO B Pa3JIMYHbIX
MCTOYHUKAX B BUJE TaOJMI, [UarpaMmm, rpa)ukoB, MPEACTABIATh JaHHbIE B BUE
Ta0NMILl, TUarpaMmm, rpauKoB.

PemaTte 3amauum OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCITI0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCIJIOBBIX
JNAHHBIX, B TOM YUCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTte 4acTOThl 3HAUEHUM M YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YACh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxonuTth BEpOATHOCTH CIy4aHBIX COOBITUN B M3YyUYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUSX
UCIIBITAHUH J10 IIEPBOI0 yCIIeXa, B CEpUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O pPaCIpelesICHUU
BEPOSATHOCTEN.

HNmerp mnpencraBieHue O 3aKOHE OOJNBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIINUX YKCEN B
pUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
! llpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OncatestbHas CTaTueTHKa 8 . https://m.edsoo.ru/7f415fdc
. bubmuotexa [JOK
3 CotyHaiias H3MCHIMBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezerne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 YacToTa cily4aitHOTrO 4 1 bubnuoreka [JOK
coOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o0011eHEe, CUCTEMATH3aIMs 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5
[TPOT'PAMME
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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 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! Hosropente kypea 7 iacca 4 https://m.edso0.ru/7f417fb2
OrnmcarenpHas cTaTucThka. PaccenBanue bu6mmoreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Mroxkectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydyaifHOTO COOBITHS 6 1 httns://m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Cirysaitee cobprma 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011IeHEe, CUCTEMATH3aIUs 3HAHUH 4 2 https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10O 34 5 1

I[TPOTPAMME
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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 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Hosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmmorekxa [{OK
2 DJICMEHTEL KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckas BEPOSITHOCTh 4 bubmorexa LOK
p p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 emprranus bepuysum 6 1 https://m.edsoo.ru/7f41a302
. bu6moreka [IOK
S Coryuainas BenuauHa 6 https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 Obodmenne, KoHTPOIE, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME
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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

CIIOCObbI OHEHKHMN JOCTHUXEHUS YYAUHIUMUCH
IVIAHUPYEMBIX PE3YJIbTATOB

Yuurenb OLEHWBAaeT 3HAHMA M YMEHHUS Y4YalUXCd C Y4YETOM UX
WHIUBHUIYJIbHBIX OCOOCHHOCTEH.

1. Copnepxxanue u 00BbEM MaTepuasna, MOJJIEKALIEro IPOBEPKE,
ompezaensercs nporpamMmou. Ilpu mpoBepke yCBOEHHMs Marepuana HYKHO
BBISIBJIATh IOJIHOTY, MPOYHOCTh YCBOCHHS YYAlIUMHCS TEOPUHU M YMEHHUS
NPUMEHATH €€ Ha TMPaKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIIHSIX.

2. OcHOBHBIMH (pOpMaMH MPOBEPKH 3HAHUNA W YMEHUN y4YaIIUXCs 10
MaTeMaTHKe SBISIOTCS MUChbMEHHAsi KOHTPOJIbHAas paboTa W YCTHBIN OMpoc.

[Ipu orieHKE MUCHMEHHBIX M YCTHBIX OTBETOB YUUTENh B TIEPBYIO O4Yepe/Ib
YUUTHIBAET MMOKA3aHHbBIE yUalIUMHCS 3HAHUS U yMeHHsI. OIIeHKa 3aBUCUT TaKXkKe
OT HAIMYMS ¥ XapaKTepa MOrPelIHOCTEH, TOMYIIICHHBIX YIaliMHUCS.

3. Cpean morpemHocTe  BBLACHAIOTCS  OwubKU U Heoouemsl.
Iloepewnocms cuutaercss OMMOKOW, €CIM OHA CBHJIETEIBCTBYET O TOM, YTO
YUYEHUK HE OBIIAJIe]l OCHOBHBIMH 3HAHUSIMH, YMEHUSMH, YKa3aHHBIMH B
porpaMme.

K mHedouemam oTHOCATCS TOTPENIHOCTH, CBUIETEIBCTBYIOIIHE O
HEJOCTATOYHO TIOJHOM WJIM HEJAOCTATOYHO MPOYHOM YCBOCHUU OCHOBHBIX
3HAaHWW W YMEHHI WA 00 OTCYTCTBUU 3HAHHA, HE CUYUTAIOIINXCS B IIpOrpamMme
OCHOBHbIMHU. HemoderamMmu Takke CUYMTAIOTCSA: TMOTPEIIHOCTH, KOTOpPHIE HE
IPUBEJIA K UCKAXEHUIO CMBICIIA TIOJYUYEHHOT0 YYEHUKOM 3aJ[aHusl WM criocoba
€ro BBITIOJTHEHUST; HEaKKypaTHas 3aIUCh; HEOPEKHOE BHITIOJHEHUE YepTexka.

['panuna Mexnay omuOKaMu W HEJAOYETaMHU SIBISETCS B HEKOTOPOH
crenieHu ycioBHOW. [Ipu onHux 0OCTOSTENHCTBAX MAOIMYIICHHAS y4YallUMUCA
MOTPEIIHOCTh MOXKET PacCMAaTPUBATHCS YUUTEIEM Kak OIMOKa, B APYyTroe BpeMs
U TIPU IPYTUX 0OCTOATENHCTBAX — KaK HEJOYeT.

4. 3aanus UIsl yCTHOTO ¥ MMUCbMEHHOTO OMPOCa YYAIIUXCS COCTOST U3
TEOPETUYECKUX BOTIPOCOB U 3a]1a4.

OTBeT Ha TEOPETUYECKUN BOMPOC CUUTAETCA OE3yNpPEUHBIM, €CIU IO
CBOEMY COJICP>KaHUIO TOJHOCTBIO COOTBETCTBYET BOMPOCY, COICPKUT BCE
HeoOXoauMble TeopeTnueckre (akThl s OOOCHOBAaHHBIE BBIBOJABI, a €r0
U3JI0’)KEHUE M MUCbMEHHAsl 3alUCh MaTeMaTHMYeCKU I'PaMOTHBI M OTIMYAIOTCA
MOCJIEI0BATENBHOCTHIO U aKKYPATHOCTBIO.

Pemenne 3amaum cumrtaercss Oe3ympeyHbIM, €CJIM HPaBUIBHO BbIOpaH
crnoco0  pemlieHds, caMO pEHIeHHE COMPOBOXKAACTCA  HEOOXOIUMBIMU
OOBSICHEHUSIMH, BEPHO BBINIOJIHEHBI HYXHBIE BBIYUCICHHUS U TpeoOpazoBaHUs,
MOJTyY€H BEPHBII OTBET, MOCIEI0BATEIbHO U aKKYPaTHO 3allMCaHO pEIlICHuE.

5. Onenka oTBeTa ydallerocsi Mpd YCTHOM M MUCBMEHHOM OIpPOCe
MPOBOJUTCSA MO MATUOAITIBHON CHUCTEME, T. €. 32 OTBET BBHICTABIACTCS OJHA U3
orMeTok: 1 (m1oxo), 2 (HEeyJOBIETBOPUTEILHO), 3 (yAOBIETBOPUTENHHO), 4
(xopor1i0), 5 (OTJIMYHO).
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6. Yuutenbr MOXET MOBBICUTH OTMETKY 3a OpPUTHMHAJILHBIA OTBET Ha
BOIIPOC WJIM OPUTMHAIBHOE PELIEHUE 3a/laud, KOTOpPbIE CBUIETEIbCTBYIOT O
BBICOKOM MaTeMaTHYE€CKOM Pa3BUTHH YyYallerocs; 3a pelieHre 0oJiee CI0KHOM
3a/layd WM OTBET Ha OoJjiee CIOKHBIA BONPOC, NPEIJIOKEHHBIE YyYallemycs
JOTIOTHUTENIBHO TIOCIIE BBIMIOJIHEHUS UM 3aJJaHUM.

Kpurepun ommbok

K rpyObIM OIIMOKAM OTHOCSTCS OIIMOKH, KOTOpbIe OOHApyKUBAIOT
HE3HaHME yyaluMucs GopmyJ, mpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE
WX TPUMEHSTH, HE3HAHHWE IPUEMOB pEIICHUs 3a7ad, PacCMAaTPUBAEMBIX B
y4eOHHMKAX, a TaKXKe BBIYUCIUTEIbHBIC OIIUOKH, €CIM OHH HE SBISIOTCS
OITMCKOM;

K HerpyObIM ommOKaM OTHOCATCS: MOTEPsS KOPHS WM COXpaHEHUE B
OTBETE TMOCTOPOHHETO KOPHS; OTOpachiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX U
PaBHO3HAYHBIC UM;

K HEeJl0oueTaM OTHOCSTCS: HEpalMOHAJIbHOE pEeIIeHHUEe, OIUCKH,
HEJ0CTaTOYHOCTh MJIM OTCYTCTBUE MOSICHEHUI, 000CHOBAaHUI B PEIICHUSX

O11eHKa YCTHBIX OTBETOB YUaIIUXCS

OTBeT OLICHUBAETCS OMMEMKOU «5», €CITN YUYECHUK:

MOJIHO PACKPBUI CoJepkKaHUe MaTepuana B 00beMe, MpeayCMOTPEHHOM
IPOrpaMMOM U

y4eOHHKOM, HW3JIOKHUJI Marepuag TPaMOTHBIM SI3BIKOM B
OIPEJICIICHHOU JIOTUYECKOU
I0CJIe10BaTEIbHOCTH, TOYHO WCIIO0JIb3YS MaTeMaTHYECKYIO

TEPMUHOJIOTUIO W CHMBOJIMKY; IPAaBWJIbHO BBIIOJHWI PUCYHKH, YEPTEXKH,
rpaduky, COMYyTCTBYIOIIME OTBETY; IMOKa3aJl yMEHUE WLIIOCTPUPOBATH
TEOPETHYECKUE MOJI0KEHUS KOHKPETHBIMU

npuMepaMy, MPUMEHITh MX B HOBOW CHUTyallUM IIpU BBIIIOJHEHUH
NPaKTUYECKOrO 3aJaHusl; MPOAEMOHCTPUPOBAT YCBOEHUE paHEE H3YUEHHBIX
COMYTCTBYIOILINX BOIIPOCOB,

c(hOpPMHPOBAHHOCTh M YCTOMYMBOCTH HCIOJB3YEMBIX IPU OTpPabOTKe
YMEHUN M HaABBIKOB; OTBEYaJ CAMOCTOSTEIHHO O€3 HABOJSIIMX BOMPOCOB
yuuTtens. Bo3aMoxxHbI 0HA - ABE

HETOYHOCTH TIPU OCBELICHUHU BTOPOCTEICHHBIX BOIPOCOB WIH B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIPABUII 10 3aMEYAHUIO YUUTEIS.

OTBeT OlLIEHUBAETCS OTMETKOU «4», €CIIU OH yJOBIIETBOPSET B OCHOBHOM
TpeOOBaHUAM Ha OICHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEJIOCTATKOB:

B M3JI0KEHUU JIOMYIIEHb HEOOJbIINE MpoOenbl, HE WCKA3UBIIHUE
MaTeMaTH4eCcKoe

COAEpKaHUE OTBETA; AOMYIIEHbl OJWH — JBa HEI0YETa IPU OCBELICHUU
OCHOBHOT'O COAEPKaHUsI OTBETA,

UCIIPABJICHHbIEC MO 3aMEYAHUIO YUUTENS; JOMYIIEHbl OIINOKa HiIn Oolee
JBYX HEJIOUETOB MPHU OCBEIICHUN BTOPOCTENEHHBIX
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BOTIPOCOB WJIM B BBIKJIAJKaX, JIETKO HWCIPABICHHBIC [0 3aMECUYaHUIO
YUHATETIS.

OtMmeTka «3» CTaBUTCS B CIEAYIOMIUX CIy4YasX:

HETIOJTHO WJIM HETOCIICIOBATEIbHO PACKPHITO COJIEp)KaHME MaTepHalia, HO
MOKa3aHo oO0Iee TOHWMAaHHWE BOIPOCAa W TPOJAESMOHCTPUPOBAHBI YMCHHS,
JOCTaTOYHbIE [IJI JaJbHEHIIEro yCBOCHHS MPOTPAMMHOTO Martepuaia
(ompenenennbie « TpeOOBaHUSIMU K MAaTEMAaTHYECKON MOATOTOBKE YUAITHXCS);
UMEJIUCh 3aTPYJIHCHUS WU JOMYIICHbI ONIMOKA B ONpPEICICHUU TOHITHH,
WCIIOJIb30BAaHUM MAaTEMaTUYECKOW TEPMHHOJOTHH, 4YEPTEKax, BBIKIAIKAX,
WCIIPABJICHHBIC TTOCJIC HECKOJBKUX HABOASIIUX BOIPOCOB YUUTENS; YICHUK HE
CIpaBWICS C TNPUMCHCHHEM TEOPHUH B HOBOW CHUTYyallMd TPU BBITIOJHCHUH
NPAKTHYECKOTO 3aJlaHWs, HO BBINIOJHWI 3aJlaHus 00S3aTEeIBLHOTO YPOBHS
CJIOXKHOCTH TI0 JTAaHHOH TeMe; MPY 3HAHUH TEOPETUICCKOTO MaTeprasia BhISIBJICHA
HEJ0CTaTOYHAst CPOPMUPOBAHHOCTH

OCHOBHBIX YMCHHUH U HABBIKOB.

OtmeTKa «2» CTaBUTCS B CIEIYIONIUX CIIy4asX: HE PaCKPhITO OCHOBHOE
coJiepKaHue yueOHOTO MaTepurana;

OOHapy>KCHO HE3HAHWE WJIM HEMOHMMaHUE YYCHUKOM OOJIBIICH WIIH
HamOojiee Ba)XHOW dYacTH Yy4eOHOTO MaTepuaja; JIONYIICHBl OIIUOKA B
OTIPEJICIICHUH TTOHATHH, TPU MCIIOIH30BAHUH MaTEMaTHICCKON TEPMUHOJIOTHH, B
PUCYHKaX, YepTekax Wi rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE UCIPABICHbI
1ocJie HECKOJIBKUX HaBOMSIIIUX BOIIPOCOB YUUTENS.

Oyenka nucomenHvlx pabom yuawuxca  OTMeTKa «5» CTaBUTCS, €CIIU:
paboTa BBITIOJHEHA OJHOCTHIO;

B JIOTUUECKHUX PACCYXKICHUSX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U
omuOOK; B PEIICHUH HET MaTeMaTHYeCKUX OMIMOOK (BO3MOXKHA OJHA
HETOYHOCTb, OMKCKA, HE SBJISIFOIIASICS CIEICTBHEM HE3HAHUS UM HEMTOHUMAaHUS
y4eOHOro MaTepuaia).

OtMmeTKa «4» CTaBUTCS, €CIIH:

paboTa BBHIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHUSI IIIArOB pEIICHUS
HEJOCTATOYHBI (€cii yMEHHE OOOCHOBBIBATh PACCYXKACHHUS HE SIBISUIOCH
CHEIUaTbHBIM OOBEKTOM MPOBEPKH); OMYyIEHA OJHA OIIMOKa WIM JBa-TPU
HEeJloueTa B BBIKJIAJIKaX, PUCYHKAX, YepTexkax WM rpagukax (€Cau 3TU BUIBI
paboThI HE SIBISUIUCH CTICIIUATTBHBIM O0OBEKTOM MTPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIH:

JOTyIIIeHbl OoJiee OHOW OmMOKM uinu Oojee IBYX-TPEeX HEIOYETOB B
BBIKJIA/IKAX, YepTeKax WM rpaukax, HO y4allWiicsl BIaJeeT 00s13aTeIbHBIMU
YMEHUSIMU T10 ITPOBEPAEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

JIOTIYIIIEHBI CYIIECTBEHHBIC OIIMOKHM, TOKAa3aBIIWe, YTO YyYaIIUWCA HE
BIIaJICeT 0053aTeIbHBIMU YMEHHUSIMU TI0 JAHHOM TeMe B TIOJTHOU Mepe.

Oyenka mecmosvix pabom yuawuxcs
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Otmetka «5» crTaBUTCA, €ciM: ydauiuiics BwimonHWI BepHo 90-100%

paboThI

OtmeTtka «4» cTaBUTCS, €CIAM: ydamuicsa BepHO BbimosHun 70-89%
paboThI

OtmeTtka «3» cTaBUTCS, €CIAM: ydaluicsa BepHO BbimonHuI 50-69%
paboThI

OtmeTKa «2» CTaBUTCA, €CIU: ydauuiicss BeinoaHua meHee 50% paboTsl

- HE YCBOWJI CYILIECTBEHHYIO YacTh Y4€OHOTO MaTepuana;

- JOMTyCKAeT 3HAYUTENbHBIC OIIMOKK MPHU €r0 W3JI0KEHUH CBOMMHU
CIOBaMHM; - 3aTPYJIHSACTCS TOJATBEPAUTH OTBET KOHKPETHBIMH TPHUMEPAMH; -
c1abo OTBEUYaET Ha JAOMOJIHUTEIbHbBIE BOIIPOCHI.

Oyenka «2» cmagumcs, eciu y4aujuiicsi:

- MOYTH HE YCBOWJ YUeOHBIN MaTepHal;

- HE MOJKET U3JI0XKUTh €r0 CBOUMH CIIOBaMU;

- HE MOJKET MOATBEPIUTH OTBET KOHKPETHBIMH MPUMEPaMU;

- HE OTBEYaeT Ha OOJBIIYI0 YacTh JIOMNOJHUTEIBHBIX BOIPOCOB
YUUTEJIS.

[TpuMepHBIE HOPMBI OIICHOK BBIMTOJIHCHUS YYalIUMHUCS TpadHuuecKux
3aJlaHui U TIPaKTUYECKUX paboT Ommemka «5» cmagumcs, eciu y4aujuiics:

- TBOPYECKH TUIAHUPYET BBHITOJIHEHUE PaOOTHI;

- CaMOCTOSTEIIFHO U MOJHOCTHIO UCTOIB3YET 3HAHUSI POTPAMMHOTO
MaTepHana;

- IPAaBWJIBHO U aKKYPATHO BBITIOJIHSET 3aJJaHUE;

- yMEET T0JIb30BAaThCSA CIPABOYHOM JIUTEPATypoOl, HAarJsIHBIMU
nocoOusIMHU, TPUOOPaMH U IPYTUMHU CPEACTBAMM.

Ommemka «4» cmasumcs, eciu y4awuics:

- NPAaBWIBHO TJIAHUPYET BHITIOTHEHUE PAOOTHI;

- CaMOCTOSATEIHLHO MCTOIb3YET 3HaHUS MPOTPAMMHOTO MaTepuraa;

- B OCHOBHOM IPaBUJILHO M AKKYPATHO BHITIOHSIET 3aJaHUE;

- YMEET TI0JIb30BAThCS CIPABOYHOW JHUTEPATYpOH, HATJSIHBIMU
OCOOUSIMU, IPUOOPAMH B IPYTHUMU CPEACTBAMHU.

Ommemxka «3» cmasumcs, eciu y4auwuics:

- JIOMYCKAeT OMIMOKY MpHU MJIAHUPOBAHUH BBITIOJTHEHUS PaOOTHI;

- HE MOXET CaMOCTOATEIHFHO HCIOJIb30BaTh 3HAYUTEIBHYIO YacThb
3HAHHUH MPOTPAMMHOTO MaTepHaa;

- JIOIYCKAeT OMIMOKU M HEAKKypaTHO BBITIOTHSET 3aJaHuUE;

- 3aTPyNHSIETCS  CaMOCTOATENFHO  HCIIOJIB30BaTh  CIPABOYHYIO
JTUTEPATy Py, HATJIAIHBIE TTOCOOUS, IPUOOPHI M IPyTHE CPEICTBA.

Ommemxka «2» cmasumcsi, eciu Y4auwuiics:

- HE MOJKET MPABWIHHO CIJIAHUPOBATH BBHITMIOJTHEHUE PAOOTHI;

- HE MOJKET MCIOJIb30BaTh 3HAHUS MPOTPAMMHOTO MaTepHaIa;

- JIOIyCKaeT rpyObie ONMMOKN M HEAKKYpPaTHO BBITIOJIHSET 3a/1aHHC;
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- HE  MOXET  CaMOCTOSTEJIbHO  KCHOJb30BAaTh  CIPABOYHYIO
JUTEPATYPY, HATJIAIHbIE TOCOOUS, TPUOOPBI U IPyTUe CPEACTBA.

OueHnBaHuE TECTa yYalIUXCs MPOU3BOAUTCS IO CIEIYIOIIEH CUCTEME

«5» - monyyarot yuauuecs, cupasusimecs ¢ padoroit 100 - 90 %j;

«4» - CTaBUTCS B TOM CIIy4ae, €CJIM BEPHbIE OTBETHI COCTABIISIOT 71 10 89
% OT 00IIero KOJIMYCSCTBA,

«3» - cootBeTcTBYeT pabote, coxepxaimieit 50 — 70 % mnpaBUIBHBIX
OTBETOB.

«2» - coOoTBeTCTBYET pabore, coaepxamieit meHee 50 % mNpaBUIBHBIX
OTBETOB.

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYEHUKA

1.Marematuka. BeposiTHOCTh M cTaTucTtuka: 7-9-¢ Kiaccel: 0a30BBIN
YpOBEHB: yUeOHHUK: B 2 "acTsX, 7-9 knaccel/ Beicorkuit 1.P., Smenko U.B.; nox
pen. Amenko N.B., AkiinonepHoe obmiectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI J1JIA YYUTEJISA

1. BepoaTHOCTh U cTaTUCTHKA: 7-9 KilacChl: 0a30BBIM YPOBEHB: YUEOHUK B
2-x yacTsx, 7-9 xnaccel/ Beicorkuii W.P., Amenko 1U.B., mon penakiueit Senko
N.B., Axumnonepnoe ob6mectBo "M3natensctBo "[IpocBenienue

"n

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1. Poccuiickas anekTpoHHas mkosa https://resh.edu.ru/
2. MockoBcKas 3JCKTpOHHAs ImKoJja hitps://www.mos.ru/city/projects/mesh/
3. Konctpykrop pabounx mporpamm https://edsoo.ru/konstruktor-rabochih-

programm/
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