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INOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1ubpoBOM MHUpPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETaOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOUKH 3pPEHMS IMPAKTUYECKHX HPUWIOKEHUH, TaK U UX POJIM B OOpa3OBaHUH,
HEOOXOMMOM KakKIOMy 4YeJlOBeKy. Bo3pacraer umcio mnpodeccuid, NMpH OBIAJCHHH KOTOPBIMHU
TpeOyeTcs xoporasi 6a3oBasi MOATOTOBKA B 00JaCTU BEPOSTHOCTU M CTATUCTHKH, TaKas MOATOTOBKA
Ba)XKHA JJIs1 IPOJIOJKEHUSI 00pa30BaHUs U IS YCIIEUTHOM NPo(dhecCHOHANTBHON Kaphephl.

Kaxxapiii yenoBek MOCTOSIHHO MPUHKUMAET PELIEHUsI HA OCHOBE MMEIOIMXCS Y HETO JTaHHBIX. A
IUIsE OOOCHOBAHHOTO MPHUHATHUSA pEIICHUS B YCIOBUAX HENOCTaTKa WM U30bITKa HH(MOpMaLuu
HEO0O0XOAMMO B TOM YHCJIE€ XOPOIIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO moO3TOMYy OCTpO BCTajla HEOOXOAMMOCTh CHOPMHUPOBATH Yy  OOyYAIOIIMXCS
(YHKLIMOHATIBHYIO T'PAaMOTHOCTh, BKJIIOYAIOUIYI0 B ce0s B KauecTBE HEOTHEMJIEMOW COCTaBIIAIOIICH
YMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBATH HH(OPMAIIHMIO, TPEACTABICHHYIO B Pa3JIMIHBIX
dbopMax, MOHMMATh BEPOATHOCTHBIN XapaKTep MHOTHX peajbHBIX MPOLECCOB U 3aBUCHMOCTEH,
IIPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MNpUHIMIAMHU cOOpa, aHajau3a U MpPeCTaBICHUA
JaHHBIX M3 PAa3NUYHBIX cdep >KU3HU OoOIIecTBa M TOCyAapcTBa MPHOOIIAET O0yJarommxcs K
OOIIECTBEHHBIM HHTEpecaM. l3ydeHue OCHOB KOMOMHATOPHKH PAa3BUBAET HABBIKM OPraHU3ALUU
nepebopa M mojacué€Ta 4YKcia BapuUaHTOB, B TOM YHUCJIE B MPUKIAAHBIX 3a/7adaxX. 3HAKOMCTBO C
OCHOBaMHU Te€OpUH I'padoB cO3MaéT MaTeMaTHYECKHH pyHAaMeHT A (popMUPOBaHHS KOMIETEHIMH B
obmacti MHPOPMATUKKM U THQPPOBBIX TEXHONOTHH. [IpM W3ydeHWHM CTATUCTUKA W BEPOSTHOCTH
oOoramaroTcsi MpeACTaBiIeHUs OO0YyJaroUIMXCsi O COBPEMEHHOM KapTHHE MHpa U METOJax ero
UCClIeIOBaHMsI, (GOPMHUPYETCS MOHUMAHUE POJM CTAaTUCTUKM KaK HMCTOYHMKA COLMAIBHO 3HAYMMOMN
MHPOPMAIINY 1 3aKJIAJBIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBUU C JAHHBIMU LEJIIMU B CTPYKTYpE MPOrpaMMbl ydeOHOTO Kypca «BepoaTHOoCTh U
CTaTUCTHKA» OCHOBHOT'O 00Iero o0pa3oBaHMs BbIIEICHBI CIEAYIONIUE COACPKATEIbHO-METOJUUECKIE
muaun: «lIpeacraBieHne JaHHBIX W ONMCATENIbHAas CTaTHCTHKa», «BeposTHOCTB», «DIeMEeHTHI
KOMOMHATOpUKNY, «BBeaeHnue B Teoputo rpadosy.

Copepxanue nunaun «lIpencraBieHune TaHHBIX M ONUCATENIbHAS CTATUCTHKA» CIIYXKUT OCHOBOM
st popMUPOBAHUST HABBIKOB pabOThl ¢ WH(MOpPMAIMEN: OT YTEHUS W MHTEpIpeTanuu uHdopmaiuu,
NPEJCTaBICHHON B Tabiuiax, Ha AuarpamMmax U rpadukax, a0 cOopa, MpeaCcTaBiICHUsS U aHaIu3a
JTAHHBIX C HWCIOJh30BAHUEM CTAaTHCTUYECKHUX XAapAaKTEPUCTHK CpEeIHUX M paccenBaHus. Pabotas c
JaHHBIMU, OOydaloIluMecs yd4aTcsl CYHMTBIBAaTh M UHTEPIPETUPOBATh JaHHBIE, BbIABUIATD,
apryMEHTUPOBaTh W KPUTHKOBAaTh MPOCTEHIIME THUIOTE3bl, pPasMBIIUIATh Haja  (aKTOpaMmy,
BBI3bIBAIOIIMMHM H3MEHUMBOCTb, W OLIEHWBAaTh HUX BIUSHUE HAa paccMaTpuBaeMble BEIMYMHBI U
MIPOLIECCHI.

NHTynTUBHOE NpEACTaBIECHUE O CIIly4alHON M3MEHYUBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEN U
TEHJCHUNI CTAHOBUTCA MOTHBUPYIOIIEH OCHOBOW ISl M3YYEHHUSI TEOPUH BEPOSITHOCTEH. bombiioe
3HAUEHUE MMEIOT MPAKTUYECKHUE 3aJlaHus, B YACTHOCTH ONBITHI C KJIACCUYECKMMH BEPOSITHOCTHBIMU
MOJIETISIMU.

[ToHsiTHE BEPOSTHOCTH BBOAUTCA KaK Mepa NPaBAONOAOOHs ClydailHOro coObitus. I[lpu
M3y4eHHH Yy4eOHOro Kypca oOydaroIluecsi 3HAKOMSATCS C MPOCTEHIIMMHU METOJAaMH BBIYMCICHUS
BEPOATHOCTEN B CIy4yallHBIX AKCIEPUMEHTAX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMM HCXOAAMH,
BEPOSITHOCTHBIMHU 3aKOHAMM, TIO3BOJISIOLIMME CTaBUTh U pelliaTh 0oJiee CIOKHbIe 3a7aun. B yueOHbIi
KypC BXOJSAT Ha4aJIbHBIE ITPEICTABIEHUS O CIIyYallHbIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.



B pamkax yueOGHOro Kypca OCYIIECTBISIETCSI 3HAKOMCTBO OOYYAIOLIMXCS C MHOXECTBAMHU H
OCHOBHBIMHU OIlEpalysiMi HaJ MHOXKECTBAMH, pPaCCMaTPUBAIOTCS IPUMEPHI IPUMEHEHUS JIUIsl PEILICHUS
3aJa4, a TaKXKe UCIOJIb30BAHUSA B IPYTUX MaTEMaTHUECKUX Kypcax M yUeOHbIX IpeIMeTax.

B 7-9 knaccax u3ydaercss yueOHBIH Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOAAT
pasnensl: «lIpencraBneHue NaHHBIX W ONMCATEIbHAsl CTATUCTUKA», «BeposTHOCTB», «DIEeMEHTHI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpagoy.

Ha u3yuenne yueGHOro Kypca «BeposTHOCTb U cTaTucTHKa» oTBoauTcs 102 yvaca: B 7 kinacce —
34 qaca (1 gac B Hemeno), B 8 kiacce — 34 vaca (1 gac B Hepenmo), B 9 kmacce — 34 gaca (1 gac B
HEJIENI0).

COJEP)KAHUE OBYYEHUA

7 KJIACC

[IpencraBieHue JaHHBIX B BUJE TaOIUI], quarpamm, rpa@ukoB. 3anoJHeHHe TaOIUL, YTCHHE U
MOCTPOCHHUE JHarpaMM (CTOJIOMKOBBIX (CTOJMOYATHIX) U KPYTOBBIX). UTeHHE TpaUKOB peabHBIX
nporeccoB. M3Bneuenne nHMDOpMAIMKM W3 JUArpaMM M TaOJIUI, WCIIOJB30BAaHUE W HHTEPIIPETALIUS
TaHHBIX.

OnucatenpHas CTAaTHCTUKA: cpelHee apupMeTHYecKoe, MeIuaHa, pa3Mmax, HauOoibllee H
HaMMEHBIIIee 3HAYCHUsT Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cirydaifHOi N3MEHYHBOCTH.

CnyyaitHplii dKcriepuMeHT (OMBIT) W ciydaiiHoe coObiThe. BeposTtHocTh M uactora. Poib
MaJIOBEPOSTHBIX M TPAKTUYECKH JOCTOBEPHBIX COOBITHI B TpUpone W B obOmiectBe. MoHeTa u
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepumHbl. Yucino pédep M cymMMapHash CTENEHb BEpPIIHH.
[IpencraBnenne o cBs3HocTH Tpada. Llemn m mukiel. [lytu B rpadax. O6xon rpada (3iinepoB myTs).
[IpencraBienue 06 opueHTHpOBaHHOM rpade. Pemenue 3a1ay ¢ nomoisio rpados.

8 KJIACC

[IpencraBieHue qJaHHBIX B BUE TAONUI, TUarpaMM, rpaguKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXeCTBO. OrmnepauMd HaJ  MHOXECTBAMU:
o0ObeIMHEHNEe,  TepeceyeHue,  JOTMOJHEHHE. CpolicTBa  omepanuid  HaJl  MHOXECTBaMU:
MepeMeCcTUTEIbHOE, COUeTATeIbHOE, PacTIpeAeIUTENbHOE, BKIOYeHH . Vcronb30Banne rpaguueckoro
MPEACTaBICHUS MHOXKECTB JIJIsI OMTUCAHUS PEAIbHBIX MPOIECCOB U SIBJIICHUM, TTPU PELICHUH 3a/1a4.

W3mepenue paccenBanus AaHHbIX. Jlucnepcus v cTaHIapTHOE OTKJIOHEHHE YUCIIOBBIX HaOOPOB.
Jlnarpamma paccenBaHusl.

DOnemeHTapHble COOBITUSL ciyyaiiHoro ombita. CiydaiiHble coObITHS. BeposaTHOCTH COOBITHH.
OnpITEl ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH cOOBITUAMU. Cry4aiiHbiii BbIOOp. CBS3b MEXITY
MaJIOBEPOSITHBIMU H MPAKTUYECKH IOCTOBEPHBIMU COOBITHSIME B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBolicTBa A€pEBHEB: €NIMHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEH BEPIIUHBI, CBSI3b
MEX/1y YMCJIOM BepIuH U unucioM pédep. [IpaBuino ymHoxxenus. Perenne 3aia4 ¢ momoripio rpados.

[TpotuBononoxueie coObiTus. Jmarpamma Jiinepa. OObeTUHEHHE W TIEPECEUYCHUE COOBITHH.
HecoBmectHpie coObiTusi. @opMyna CIOXKEHHS BEPOSTHOCTEH. YCIOBHas BeposSTHOCTH. [IpaBuio
ymHOXeHUs. HezaBucumbie coObiTus. [IpeacraBnenue skciepuMeHTa B BUje AepeBa. Pemenue 3aga4
Ha HAXOXXJIEHHUE BEPOSITHOCTEH C MOMOIIIBIO JEpPEeBa CIIy4aifHOTO SKCIIEPUMEHTA, AUarpaMm Jitiepa.

9 KJIACC

[lpencraBnenne NaHHBIX B BHIE TaONWI, AWarpamM, rpadukoB, HMHTEPIpETANUs ITAHHBIX.
Yrenue u nocTpoeHue TalIMLL, JuarpaMm, rpauKoB MO peaabHbIM JaHHbBIM.



[lepectanoBku u ¢akropuan. Couetanus u unucio coueranuil. Tpeyronsauk Ilackans. Pemenue
3a/1a4 C UCI0JIb30BAaHUEM KOMOMHATOPUKH.

I'eomerprueckas BeposiTHOCTb. CitydaiiHbIN BBIOOP TOUKH U3 (PUTYpPHI HA IUIOCKOCTH, U3 OTpe3Ka
U U3 IyTU OKPY’KHOCTHU.

Ucneitanue. Ycenex m Heymaua. Cepus ucnblTaHul 1o nepBoro ycrmexa. Cepusi MCHbITaHUN
bepuymu. BeposiTHOCTH COOBITHIT B cepur ucnibiTaHul bepHyu.

CnyyailHass BelnMUMHA U paclpeAesieHue BeposATHOocTed. MaremaTtndeckoe OXHJIaHUE U
nucrniepcus. [Ipumepsl MaTreMaTMYecKoro OXUIAHUS KaK TEOPETHYECKOTO0 CpPEJHEro 3HAa4YeHMs
BEIMYMHBI. MaTeMaTHUeCKOe OKUJaHUE U TUCIIEPCHS CIIydailHON BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU
ucnbITaHui bepHymmy.

[TonsiTue o 3akoHe OONBIIMX unces. M3mMepeHue BEeposITHOCTEH C MOMOIILI0 4acToT. Poib u
3HAa4YeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INIPOI'PAMMbBI YYEBHOI'O KYPCA
«BEPOATHOCTD H CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kkypca «BeposTHOCTh U
CTaTHCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTnYecKoe BOCNIMTAHME:

MPOSIBIEHUEM HMHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUMCKOW MaTEeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHI)KEHUSIM POCCHMCKMX MAaT€MaTHUKOB U POCCHHCKON MaTEMaTHYECKON HIKOJIBI, K
UCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B PYTUX HayKax M NMPUKIaJHbIX chepax;

2) rpasKaIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHHUIO OO0S3aHHOCTEM TIpakJaHMHA M pealu3allid ero Ipas,
MIPE/ICTaBJICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLeyp Ipa)IaHCKOro oOuiecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHUEM JOCTHKCHHUH HAayKH, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) Tpya0BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTUE B PEIICHWU MPAKTUYECKUX 3aJad MaTeMaTHYECKON
HaIpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTeMaTH4YeCKOro OOpa30BaHUS Ha MNPOTSKEHUU BCel
KU3HU U YCIIEHIHOM MpOo(eCCHOHAIBHONW ACSITEIbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM M IMOCTPOCHMEM WHIUBUIYaIbHOW TPAeKTOPUU OOpa30BaHUS U YKU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO MaTEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peIICHNH, pacCyKACHUM, YMEHHIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B HUCKYCCTBE;

S) HEeHHOCTH HAY4YHOI0 NO3HAHUSA:

OpUEHTAllMe B JEeATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpeJICTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs 4YelloOBeKa, MPUPOAbl M  0OIIecTBa, I[OHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(ephl YeIIOBEUECKOW IeATEIIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUUMOCTH
IUIs Pa3BUTUS LUBWIM3ALMH, OBJIAJECHUEM SA3BIKOM MAaTEMAaTHMKH M MaTEMaTHYECKOM KyJIbTYpOH Kak
CPEICTBOM IIO3HAHHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HABBIKAMHM  HCCIEIOBATEIbCKON
NeSITEIbHOCTH;



6) ¢usmueckoe BocnMTaHUe, (POPMHUPOBAHHME KYJIBTYPHI 310POBbS M 3MOLMOHAJIBHOIO
Os1aronoJsry4ms:

TFOTOBHOCTBIO TNPUMEHSATh MAaTEMaTUYECKHWE 3HAHUS B MHTEpPECax CBOErO 370pPOBbS, BEICHUS
3I0pOBOTO 00pasa XHU3HM (30pOBOE IHUTAHHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHUH U OTABIXA,
peryisipHas (u3ndecKas akTHBHOCTH), C(OOPMHUPOBAHHOCTHIO HABBIKA PEIICKCHH, PH3HAHUEM CBOETO
IpaBa Ha OMKOKY U TAaKOT'O K€ MpaBa JAPYroro 4yejaoBeKa;

7) 3K0JI0THYeCcKOoe BOCTIMTAHHE:

OpUEHTAllMe Ha TNPUMEHEHHE MaTeMaTU4YeCKUX 3HAHMW A peuleHusl 3agad B o0iactu
COXPaHHOCTH OKpYKaroLeH cpeibl, INIAHUPOBAHUS MIOCTYIIKOB U OIIEHKU UX BO3MOYHBIX MOCJIEICTBUI
IUIsS. OKPY)KAIOIIEH Cpe/bl, 0COZHAHUEM TII00aIbHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U IyTel UX
peuenus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COIUAJIBLHON U IPUPOAHOM Cpebl:

TFOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSX HEONPEAEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO JI€ATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y APYTUX JHOJCH,
npuoOpeTaTs B COBMECTHOM JeSITEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA APYTHUX;

HEOOXOJIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcie (OpPMYyIUpOBaTh WUJIEH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTaX W SBIEHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
Ae(QUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TpPEOYIOUIM KOHTpPMEp, KOPPEKTUPOBaTb INPUHMMAeMble pelIeHUs U JIeHCTBUS,
(bopMyITHpOBaTH M OIICHUBATH PUCKHU U TIOCIIEICTBUS, HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHbIC yqeﬁnme JelcTBUA

Ba3oBble Jloruyeckue aeicTBUA:

® BBUBIATH W XapaKTepU30BaTh CYLIECTBEHHbIE TMPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MeXNy TMOHATHAMH, (OPMYIHPOBATH OIPENEICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIH NpHU3HAK KiIacCU(PUKALMU, OCHOBaHMS JUIsl 00OOIIEHUS U
CpaBHEHMsI, KpUTEPHH IPOBOJUMOI0 aHAJIN3a;

® BOCIPHUHHUMATh, (OpPMyIHUpOBaTH M TNPEOOPA3OBBIBATH CYXKICHUS: YTBEPAWUTEIbHBIE U
OTpULIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE, YCIOBHBIE;

® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEYMs B (haKTax,
JAHHBIX, HAONIOJNEHMAX U YTBEPXKIEHUSX, TMpeajsaratb KpUTEpUH Ui  BBIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUIL;

e JenaThb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIO4YEHUH, yMO3aKIO4YEHUH 110 aHAJIOTUH;

e pa3dupaTh J0OKa3aTEeJbCTBA MAaTEMaTHMYECKMX YTBEPXKAEHHUH (IpsMble W OT MPOTHUBHOIO),
MPOBOJIUTh CAMOCTOSITENIFHO ~ HECJIOKHBIE — JTOKAa3aTelIbCTBA MAaTEeMAaTU4YEeCKHX  (PaKTOB,
BBICTPAMBaTh apryMEHTALMIO, MPUBOAMTH IpPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BbIOMpaTh crnocol pemieHus: yueOHOH 3aaaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpPATh HanOOJIee MOIXOASIINI ¢ YIETOM CaMOCTOSITEIbHO BBIAECICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBare/ibckue 1eHCTBUSA:

® UCMOJb30BaTh BOMPOCHI KaK HCCIEJOBATENbCKMA HMHCTPYMEHT MNO3HaHUs, (OpMYIMPOBATH
BOTIPOCHI, (PUKCHPYIOUIHE MPOTUBOpPEYHE, MPOOIEMy, CaMOCTOSITENIFHO YCTaHABIHBAThH
HCKOMO€ U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIMI0, MHEHHE;



MIPOBOMTH IO CAMOCTOSTEILHO COCTABIIEHHOMY TIAHY HECJIOKHBIM IKCIIEPUMEHT, HEOOIIBIIIOE
WCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTrO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKTY CO00ii;

CaMOCTOSITEIIEHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJABI IO pe3yJibTaTaM IPOBEIEHHOTO
HaOJTIOICHNUS, UCCIICIOBAHUS, OLIEHUBATh TOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB
# 000011IEeHNIH;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCa, a TAKKE BBIABUTATH MPEIOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH WH(POPMAINHU, JAHHBIX, HEOOXOAMMBIX IS
pelIeHns 3a/1a4u;

BBIOMpPATh, AaHAIM3HPOBATH, CHCTEMATU3UPOBATH M HWHTEPHPETHPOBATH UHPOPMALHUIO
Pa3IMYHBIX BUIOB U OPM TPE/ICTABICHNS;

BbIOMpaTh (QOopMy TMpencTaBieHUs] HMHGOPMAIMKM M WUIIOCTPUPOBATH peEIIacMble 3a/auu
CXEMaMH, JHarpaMMaMy, THOM IrpauKoi 1 MX KOMOMHALIUSIMH;

OLIEHUBATh HAAE&KHOCTh HMHPOPMALUU MO KPHUTEPHSM, TPEIJIOKECHHBIM YYHUTEIEM WU
cOpPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

KomMyHuKaTHBHBIe yHHBepcaibHble Y4eOHbIe el CTBUA:

BOCIIPUHUMATh M (OPMYIMPOBATH CYKICHHS B COOTBETCTBUM C YCIOBHSAMH M IEISIMH
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M HMUCHMEHHBIX
TEeKCTaX, JaBaTh IOSICHEHUS IO XOAY pEUIeHHs 3aJa4i, KOMMEHTHPOBATH MOTYYCHHBIN
pe3yInbTar;

B XoJe OOCYXKICHMs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, HPOOJIEMBI,
pelaeMoii 3a/1auu, BHICKa3bIBaTh WICH, HAIIEJICHHBIC HA MMOUCK PEIICHHS, COTIOCTAaBISTh CBOU
CYXIIEHUS C CYXKIIEHUSIMH JIPYTUX YYaCTHUKOB JAMAJIOra, 0OHAPY)KUBATh PA3JIMYUE U CXOICTBO
MO3UIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTABISATh PE3YNbTaThl PEIICHUS 3aJadd, OSKCIEPHUMEHTa, WCCICJOBaHUs, IPOEKTa,
CaMOCTOSATENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YY€TOM 3a7ad MNPE3CHTALUH |
0COOEHHOCTEH ayTUTOpuH;

MOHMMAaTh ¥ WCIIONB30BaTh NPEHMYIIECTBA KOMAHIHOM M HMHAMBHAYAJIbHON paboOTHl mpH
peleHnH yyeOHbIX MaTeMaTHUECKUX 3aj1ay;

NPUHUMATh 1IeJTb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboTbl, pacnpenenaTs BUAbI padoT, JOroBapuBaThCs, OOCYXKIATh IPOLECC U Pe3yibTar
paboTel, 0000111aTE MHEHHSI HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TIPYNNOBBIX (hopMax paboTel (0OCYXIeHHsS, OOMEH MHEHUSIMH, MO3IOBbIE
IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO 4acTh paOOThI M KOOPIAMHHUPOBATH CBOM JIEHCTBHS C
APYrMMHU 4JIEHAMHM KOMAHJBI, OICHHWBATh KAa4yeCTBO CBOETO BKJIaZa B OOMIMHA HPOIYKT IO
KPUTEPHSIM, C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eHCTBUSA

Camoopranusaunmsi:

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, QITOPUTM pELICHUs 3a7ay (WIM ero 4acTh), BRIOUpPATh
crnoco0 pemeHUs € Y46TOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATH BapUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOHB, MO OHAJIbHBIA HHTEJLJIEKT:



e BjaJIeTh CcHoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ylbTaTa pPEeLICHHUs
MaTeMaTUYECKOM 3a/1auu;

® [pPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpU pPEIIEHHM 3a/add, BHOCUTH
KOPPEKTHBBI B JESTEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE pe3yibTaTa MACSTEIBHOCTH ITOCTABICHHOW IEIH W YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTM)KEHUS WIM HEJIOCTHKEHHUS LEJIH, HaXOIUTh OIIMOKY, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATDBI

K xonIy 00y4ueHus B 7 kjacce 00yJaronuics MOTYIUT CICIYIONIUE TPEIMETHBIC PE3YJIbTATHI:

YuraTth MHPOPMALIMIO, NTPEJICTABIEHHYIO B Ta0JIMIIaX, Ha AUarpaMmax, peJCTaBisATh JaHHbIE B
BUJIE TaOJIHII, CTPOUTH THArPAMMEI (CTOJIOMKOBBIE (CTOIOUYATHIC) M KPYTOBBIC) 10 MacCHBAM 3HAYCHUM.

OnuceIBaTh U UHTEPIPETUPOBATH PEabHbIC YUCIOBBIC JaHHBIE, PEACTaBICHHbIE B Ta0IMLIAX,
Ha JuarpamMmax, rpaukax.

Hcnonp3oBaTh A7 ONWCAaHUS JAaHHBIX  CTaTUCTUYECKUE  XapaKTEPUCTUKHU: CpEIHEe
apupmeTHUecKoe, MeIuaHa, HauOoJbIllee U HAaMMEHbLIIee 3HAYeHUs, pa3Max.

HmeTpb mpencTaBiieHHE O CIIydyailHOH M3MEHYMBOCTH Ha MpUMepax LeH, PU3NUECKUX BEITHYHUH,
AHTPONIOMETPUUECKUX JAHHBIX, UMETh NPEACTABIEHUE O CTATUCTUYECKON YCTOHYUBOCTH.

K koH1y 06yueHus B 8 kiaacce oOydaroImuiics MOJIyquT Ciaelylolue NpeIMeTHbIE pe3yabTaThl:

M3Bnekath u mpeoOpa3oBbIBaTh MHPOPMAILMIO, MPEICTABICHHYIO B BHIE TaOJHII, AHArpaMM,
rpaduKoB, MPeICTaBIATh JaHHbIE B BUJIE TaOJIHII, JUarpamMmm, rpa(ukos.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IIOKA3aTeled: CpeJHUX 3HAYCHUM U Mep
pacceuBaHus (pa3Max, JUCHEPCUs U CTAHJAPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOTBI YMCIIOBBIX 3HAYEHHMH M 4YacTOTHI COOBITUH, B TOM 4YHCIE MO PE3ysbTaTaM
WU3MEpEeHUl 1 HaOII0ICHU.

Haxoautb BepOsITHOCTH CilydallHbIX COOBITMH B OIBITaX, 3Hasi BEPOSTHOCTU AJIEMEHTapHBIX
COOBITHI, B TOM UYHUCJIE B OIIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMHU.

Hcnonb3oBaTh rpaduyeckre MOJETH: AEPEBO CIy4ailHOTO SKCIIEpUMEHTa, IuarpaMMbl Dijepa,
YHCIIOBas IpsiMast.

OnepupoBaTh MNOHATHSAMH: MHOXECTBO, IOJAMHOXKECTBO, BBIIOJHATH ONEpAllMU  Haj
MHOXECTBaMHU: OOBEIWHEHHE, TMepeceucHre, IOMOJHEHHE, MEPEUYHCIATh 3JIEMEHTHl MHOMXECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduueckoe MpeACcTaBICHUE MHOXKECTB U CBA3EM MEXAy HUMM ISl ONHCAHMS
MIPOLIECCOB U ABJICHUH, B TOM YHCJIE NPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB U KYpCOB.

K koH1y 00yueHus B 9 kiaacce o0ydaromuiics MOIyyuT CIeyIONHe IPeIMETHbIE Pe3yIbTaThl:

M3Bnekath U mpeoOpa3oBbIBaTh WHGOPMALHIO, IPEACTABICHHYIO B Pa3IMYHBIX MCTOYHHUKAX B
BUJIE TaOIMII, [UarpamMmm, rpauKoB, MPeACTaBIATh JaHHbIE B BUJIE TaOJIUL], JUarpamMmm, rpa(uKosB.

Pemate 3amaun oOpraHu3oBaHHBIM IEepeOOPOM BapUAHTOB, a TaKXKE€ C MCIOJIb30BAHUEM
KOMOWHATOPHBIX MPAaBUJI U METOJIOB.

Hcnonp30BaTh onucaTellbHbIE XapaKTEPUCTHKHU ISl MACCHBOB UMCIIOBBIX JIAHHBIX, B TOM YHCIIE
CPEIIHUE 3HAUYECHHUS U MEPHI paCCEUBaHUS.

Haxoautb 4acTOThl 3HaU€HUIl M YacCTOTHl COOBITHS, B TOM YHUCIIE IOJb3YACh pE3yJbTaTaMHU
MPOBEAEHHBIX U3MEPECHHUI 1 HAOIIOICHUH.



HaxonuTh BepOSTHOCTH CilydallHBIX COOBITHH B M3YYEHHBIX OINBITaX, B TOM YHCIIE B OMBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX MCIBITAHUH /10 IEPBOTO ycIlexa, B CEPUIX
ucnbiTanuil bepuysmiu.

HMets npeacrasieHue O CIIydaliHOM BEJIMYMHE U O PACIIPENCICHUN BEPOSTHOCTEM.

WNmeTr mpencrtaBieHHe O 3aKOHE OOJBIIMX YHUCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CllydyailHOM U3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKMCEN B IPUPOJE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
N KoaunuecTBo yacoB
°
o/ HanmenoBanue pa3ienoB u Kounrpoas | IIpakru JJleKTPpOHHBIEe (HH(pPOBbIE)
I TEeM IPOrpaMMbl Bcero Hble YyecKue o0pa3oBaTe/IbHbIE PeCypChl BocnurateabHBIA KOMIIOHEHT
padoTbI padoTbI
1 pencTaBieHie 1a v 5 bubnuoreka HOK - moOyXJeHHe  IIKOJIHHUKOB
TaBJICHHUE JTAHHBIX
pel A https://m.edsoo.ru/7f415fdc | cobnropaTe Ha ypoke OOLICIPHHATHIC
EuGmnorexa ITOK HOPMBI MOBE/ICHUS, npasuia

2 OnucarenpHas CTaTUCTHKA 8 1 httos://m.ed [71415fd OOIIEHWs,  NPUHLIMUIBL  y4eOHOM

ps.//m.edso0.1u € | qucnummHs! u CaMOOPTaHU3aIINY;

3 Corvaaiinas Hame oc 6 1 bubnuoTeka LHOK - MPUBJICUCHUE BHUMAHUS

TydaiiHas K3MEHYUBOCTh
i https://m.edsoo.ru/7f415fdc | IIKOJIBHUKOB K LICHHOCTHOMY aCIEKTY
BuGmorexa 110K M3y4aeMbIX Ha ypOKax sBIICHUH,
4 Beenenue B Teoputo rpadoB 4 hitos://m.ed 17£415fd BBIPA0OTKY CBOETO K HUM
PS://M.eds00.ru C OTHOIICHHUS;

5 BepostHocTh ¥ 4acToTa 4 1 bubnuoreka LHOK - HCIIOJIb30BaHUE
CIIy4alHOTO COOBITHUS https://m.edsoo.ru/7f415fdc BOCITUTATEIIbHBIX BO3MOXHOCTEH
O6o06menue, bubnmnoreka I[IOK COACPIKAHMs YICOHOrO NPEMeETa ;

6 . 5 2 httns://m.ed 17f4156d -  TpUMEHEHHE Ha  ypOKe
cucTeMaTh3anus 3HaHUI ps://m.eds00.ru c WHTEpAKTHBHBIX  GOPM  paGOTHI

yyamxcs, CTUMYIHPYIOITHX

MMO3HABATEJbHYIO MOTHBAIIHIO

IIKOJIbHUKOB, JIAIOIIUX  YYalIUMCs

BO3MOYKHOCTh ~ NPHOOPECTH  OTBIT

OBIIEE KOJMYECTBO YACOB BEJICHHS] KOHCTPYKTUBHOT'O AUaiora u
34 2 S KOMaHIHOM paboThI u

I10 ITIPOTPAMME

B3aUMOJCHCTBUSA C APYTUMHU JIIOIAbMU;

- UHULUUPOBAHUE U TOIJIEPKKY
HCCIIEOBATEIIBCKON  EATEIIBHOCTU
IIKOJIbHUKOB.



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

N KoauuecTBo yacoB DJIeKTPOHHBIE
[
o/ HaumenoBanue pasgesioB H Koutpoas | IlpakTuue (undposbie)
I TeM IporpaMmMbl Bceero HbIE CKHe o0pa3oBaTe/ibHbIE Bocnurare/ibHbII KOMIIOHEHT
padoThI padoThI pecypcbl
1 HMoToperite kvpea 7 Kacca 4 bubnuoreka LIOK - TOOYXIEHHE IIKOJIBHUKOB
BTOpPEHUE K KT
P P https:/m.eds00.ru/7f417fb2 | cobmonars Ha ypoke
OnucarenbHas CTaTUCTHUKA. bubnuoTeka [HOK OOWICTIPHHATEIC HOPMbI IMOBE/ICHH,
2 4 mpaBwia  OOIICHWS,  IPUHIHUIIBI
PaccenBanme JaHHBIX https://m.edsoo.ru/7f417fb2 yaeGHoil P — "
3 MiosKecTa 4 Bbubnuoreka HOK | camoopranuzanmu;
https://m.edsoo.ru/7f417fb2 - TpUBJICYCHHE  BHUMAHMS
BepositHOCTB CITy4alHOTO bubnuoteka [HOK HIKOTIBHUKOB I HCHHOCTHOMY
4 5 6 1 hitos-//m.ed 17541702 aCmeKTy M3yYaeMbIX Ha Yypokax
COORITHA ps.//m.dso0.1u SIBIICHUH, BBIPAOOTKY CBOETO K HUM
5 Brejtenue B TeopHio rpatho 4 bubnunorexa HOK | otHOImICHNS;
BEJICHUE B TCOPHIO T B
8 P P https://m.edsoo.ru/7f417fb2 - UCIIOJIb30BaHUE
BuGmorexa 10K BOCITUTATEIBHBIX ~ BO3MOXKHOCTEH
6 Crnyuaitnbie coObITUS 8 coJiepKaHus y4eOHOro mpeameTa ;
https://m.edsoo.ru/7f417fb2
- [pUMEHEHHE Ha  YpOKe
7 O0o00meHre, cucTeMaTH3aIUs 4 ) bubmmoreka LOK | uarepaktuBHBIX ~ GOopM  pabOTHI
3HAHHI https://m.edsoo.ru/7f417fb2 | ydamuxcs, CTUMYJIHPYIOIIUX
MO3HABATEIHHYIO MOTHBAIIHIO
UIKOJIbHUKOB, JAOLIUX Yy4alluMCs
BO3MOKHOCTh NPHOOPECTH  OTBIT
BEJICHUS] KOHCTPYKTUBHOTO JHANIOra
u KOMaHTHOM a0O0TBI u
OBLIEE KOJIMYECTBO YACOB ata P
34 2 1 B3aMMOJICHCTBUS C JIPYTUMHU
1O ITIPOI'PAMME JTEOZIBM
- WHUIUUPOBAHUE u
MTOJIJICPIKKY HCCIIeI0BATEIbCKON

ACATCIIBHOCTH IIKOJBHHUKOB.



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

KoauuecTBo 9acoB

Ne
o/ HaumenoBanue pasaenoB H Koutpoan | Ipaktuy | OJEeKTPoHHBbIE (HU(POBHIE)
I TeM IPOrpaMmMbI Bcero Hble ecKHe o0pa3oBaTe/bHbIE PeCypChl BocnurareabHBIH KOMIIOHEHT
padoThI padoThI
IoBTobeHIe Kvbea 8 Kiacca 4 bubnuoTeka [HOK -  MOOYXICHHWE IIKOJHLHUKOB
)
P P https://m.edsoo.ru/7f41a302 | cobmoaars Ha ypoKe
Bi6/oTeKa [IOK OOILETIPUHATHIE HOPMBI TTOBEJCHUS,
OneMeHThl KOMOMHATOPUKU 4 1 httos://m.ed 17§412302 npaBuia  OOIICHMS,  TIPUHIIMIIBI
{tps://m.eds00.ru a yueOHOI JUCIUIIIAHBI "
I'eomerpuueckas 4 Bbubnuoreka HOK | camoopranuzanmu;
BEPOSTHOCTh https://m.edsoo.ru/7f41a302 - TIpUBJIICYCHHEC  BHHUMAaHMA
BuGmmorexa ITOK IIKOJIBHUKOB K  LIEHHOCTHOMY
Ucnwitanus bepuynnu 6 1 _ aCMeKTy M3y4aeMbIX Ha YypoKax
https://m.edsoo.ru/7f41a302 SABJCHMUI, BHIPAGOTKY CBOETO K HUM
Crvaaiifas BeuHa 6 bubanoreka HOK | orHOIIEHHMS;
7 https://m.edsoo.ru/7f41a302 - HCIIOIb30BaHUEC
BuGamorexa TTOK BOCTIMTATEIILHBIX BO3MOXXHOCTEH
O0600611eH1Ee, KOHTPOJIb 10 1 ] coJiepKaHus y4eOHOro mpeameTa ;
https://m.edsoo.ru/7f41a302 _ OpuMeHeHHE Ha  YPOKe
WHTEPAKTUBHBIX  ¢GopM  paboTbI
yYaIuxcs, CTUMYJIAPYIOITUX
MM03HABATENbHYIO MOTHUBAITHIO
ITKOJIPHUKOB, MAIOIINX YYaIuMCs
BO3MOXKHOCTh ~IPHUOOPECTH  OMBIT
OEH_[EE KOJIMYECTBO YACOB BCIACHUA KOHCTPYKTHBHOI'O JHajiora
1O [IPOCPAMME 34 1 2 M KOMaHmHOW  paGoTel W
B3aUMOJICHCTBHS c JIPYTUMHU

JIIOJIbMH;

- HTHUIIMUPOBAHKE U TIOJIJICPIKKY
HCCIEIOBATCILCKON  JIEATECIILHOCTH
IIKOJILHHUKOB,



https://m.edsoo.ru/7f41a302
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Maremaruka. BeposaTHOCTh U cTaTuCcTUKA: 7-9-¢ Ki1acChl: 0a30BbIi YPOBEHB: YUEOHHUK: B 2 YACTHX,
7-9 xnaccel/ Boeiconkuit U.P., Amenko W.B.; mox pen. Amenko W.B., AximonepHoe o001IecTBO
«M3narenbcTBO «lIpocBemienney

METOAUYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA

* Maremaruka. BeposaTHOCTh U cTaTucTHKA: 7-9-€ KiacChl: 0a30BbIi YPOBEHB: YUEOHUK: B 2 YACTHX,
7-9 xnaccel/ Boeiconkuit U.P., Amenko W.B.; mon pen. Amenko W.B., AximonepHoe 001IecTBO
«M3narenscTBO «lIpocBemienney

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
bubnnoreka LHOK https://m.edsoo.ru
LIOC «Mos mkosax https://myschool.edu.ru
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