MYHHORERIBECS GrogmeTnee oBTICOOPIIORATCIRHOC YIpeKIcHHe
cpeanan obmeodpasosareanas mxona N3 ropaza Kaveack - laxnncxnii

[IPHHATO COMMACOBAHO
PCIICHIEM METOTHIOCKOTO 3amectyrens apexTopa no YBP
DOBSIIHHCHMN Auesxo HA.
kaenpr yanTencit ®« L9 % 08 2028 1.

CCTECTBRNHO-MATEMATHSECKOT O IHAA
nporoxon ot ude 08 2025 r, Ne 2

Palouas nporpaseda yweGroro npemera
oBepoaTHOCTL 3 cTRTHCTHEE
A3 OCHOBAOIO obmero ofpmosams (9 xnace)
Cpox oceoenns: 1 rox

Cocrasstrens:

Kopoamwxosa Hima Vpasosra



HOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 1IM(PpOBOM MUpPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYIO0 3HAYMMOCTh, KaK C TOUKH 3PEHHS MTPAKTUUECKUX MPUIOKEHUM, TaK U UX
poJii B 00pa30BaHMM, HEOOXOAMMOM Kak10My uenoBeKy. Bo3pacrtaeT uncio
npodeccuii, Mpu OBIIAJICHUA KOTOPBIMU TpeOyeTcs Xopolias 6a30Basi TOArOTOBKA
B 00JIaCTH BEPOSITHOCTU U CTATUCTUKH, TaKasi MOATOTOBKA BaXKHA IS
MPOJOJKEHUsT 00pa30BaHMs U JIJIsl yCIEIIHOM TPO(eCcCHOHATBHOM Kapbephl.

Kaxxp1ii 4esmoBek MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOT'O TIPUHSATHS PEIICHUS B YCIOBHUSIX HEJIOCTaTKa
WM u30bITKa MHOOPMAIMK HEOOXOAUMO B TOM HYKCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

MMeHHO TO3TOMY OCTpPO BCTaima HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOydaromuxcs GyHKIHOHATBHYO TPaMOTHOCTb, BKJIIOUYAIOIIYIO B ce0sT B KAUECTBE
HEOTHEMJIEMON  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHMX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
POU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHaJIu3a U
NpEeJICTaBlIeHUs] JaHHBIX M3 PA3IUYHBIX cep KU3HM OOIIecTBa W TOCYAapCTBa
npuoOIaer oO0y4yaromuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3aluu nepedopa W mojcyéra yucia
BapUAHTOB, B TOM YHCJI€ B MPHUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKK U MUGPOBLIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSTHOCTH OOOTAIIAIOTCS TPEACTaBICHUS OOy4YaIOIIUXCSA O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX €ro HccleqoBaHus, (HOpMHUpPYETCs MOHUMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COITMAIBHO 3HAYMMOU HHPOPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU LEISIMU B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIIEICHBI
CIIEIYIONINE COJepKaTeNIbHO-MeToAndeckue JuHum: «lIpencraBienue MaHHBIX H
ommcareNbHas CTATUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHl ¢ WHGOpMAIMEil: oT
YTCHHWs] W WHTEpPHpeTaruyl WHPOPMAIMK, TMPEACTAaBICHHOW B Ta0nwiax, Ha
auarpaMMmax W rpadmkax, g0 cOopa, TPENCTaBICHHWS ¥ aHAlIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PACCEHBAHMUS.



Pabotast ¢ naHHbIMH, OOy4aroluecs ydaTcsi CUMTHIBaTh W HHTEPIPETUPOBATH
JAHHBIE, BBIIBUTaTh, apTyMEHTHPOBATh U KPUTHKOBATH IPOCTEHINNE T'HMIIOTE3HI,
pa3MBIIUIATh HaJ (HAKTOpaMH, BBI3bIBAIOIIMMHU HW3MEHUYMBOCTh, M OLICHMBATh HX
BIISIHUE HA PACCMATPUBAEMBIC BEJIMUYUHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4aMHOW W3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUs1 TEOPUU BEPOATHOCTEW. boisiblmioe 3HaYeHME HMEIOT IPAKTUYECKUE
3a7laHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK MeEpa MPaBIONON00MS ClIy4yailHOro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
IPOCTEHIIMUMH  METOJAaMM  BBIUMCIICHHUS  BEPOSITHOCTEM B CIIyYaWHBIX
JKCIIEpUMEHTAX C PABHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXOJ1aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pEIIaTh Oojee CIOKHBIC
3amauyn. B ydeOHBIM Kypc BXOAST HayalbHbIE MPEICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YUCIIOBBIX XapPAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHO>KECTBAMM M OCHOBHBIMM OIEPALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAIOTCS
IIPUMEPBI IPUMEHEHU U1 PELICHUs 3a/ad, a TaKXKe MCIOJIb30BaHUsS B JAPYTUX
MaTeMaTUYECKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 7-9 xnaccax uzywaercs ydyeOHBIH Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIA  BXOZAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIMCATEIbHAsA
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOMHATOpUKW», «BBeneHue B
TEOPHIO TpadoBy.

Ha u3ydenue yueOHOTO Kypca «BeposSsTHOCTh U cTaTUCTHKa» B 9 kiacce — 34
yaca (1 gac B Heemio).



COIEPKXAHUE OBYYEHUA
9 KITIACC

[IpencraBienne JaHHbIX B BUAe Tabmuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne u nmoctpoeHue Tadbaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CodeTaHuss ¥ YUCIIO codeTaHUM. TpeyroibHUK
[lackans. Pemenue 3a1ay ¢ UCMOAB30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepus HCHBITAHUM 10 NEPBOTO yCHexa.
Cepust ucnbiTanuii bepHyum. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnymn.

CiyuaiiHasi BeJIMUYMHA W pacIpeeliecHue BEpOsSTHOCTEH. MaremaTuueckoe
oxumaHue U gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro  OKHUJAHHUS — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHMs BEIWYMHBL. MaTeMaTudeckoe OXKUIAHUE U
OUCIIEpCUs  CIy4YallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akone OOJBIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
gyacToT. PoJib 1 3HaUeHUe 3aK0Ha OONBIIUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA TPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIMpPaBIEHHOCTH, OCO3HAHMUEM BAXXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXICHUW, YMEHHUIO BHUJIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHUEM MaTeMaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOM
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHS LIUBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0JI1AT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQIeKCUU, MTPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJEACTBUI /I OKpY)KaloIIeH cpeibl, OCO3HAaHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelIeHHUs;

8) ajanTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JCSITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpOBaTH UJIEH, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHs, (OPMYyIHUpPOBaTH M OICHUBATH PUCKU H
NOCTENICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBIISATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUYECKHX
OOBEKTOB, TOHSATHUN, OTHOIICHUNW MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTaHABIMBATH  CYMIECTBCHHBIA  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIPUHUMATh, (QOPMYIHPOBATH H  MPEOOPa3OBBIBATH  CYKJCHUSA:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU U1l BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 AaHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECIOXKHBIE JI0Ka3aTeNIbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHHs, BbHIOMpAaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKIE JEHCTBHUS

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATEILCKUM HHCTPYMEHT TMO3HAHMSI,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHUBOPEUHE, MpodIemy,
CaMOCTOSATEJIbHO ~YCTAaHABIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO TMO3UIINI0, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOTO O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POPMYIHUPOBaTH 00OOIIEHUST U BBIBOJBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIO/IEHUs, HUCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmaumeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpeACTaBICHHS HWH(pOpMAMM ¥ HWUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIASIMU;

OIICHWBATh HAAEKHOCTh HMH(POPMAIMU 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTeIeM WiH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUs, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMON TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOppeKTHOH (hopMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IMIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBHUAYaIbHON
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO pemieHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HalJICHHBIX OIIKNOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTHKEHHS WM HEJOCTHKEHHUS LEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 9 kJjacce o0OydYaromuiics TMOJTYYUT CIECAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

W3Bnekatpe W  1npeoOpa3oBbiBaTh MH(GOPMALMIO, MPEACTABICHHYIO B
pa3IUYHBIX HWCTOYHMKAX B BHJEe TaOMul, Auarpamm, rpadukoB, NpPEICTaBISATH
JaHHBIC B BUJI€ TaOIUII, TUArpaMm, rpauKoB.

PemaTte 3amauum OpraHuM30OBaHHBIM NEpeOOpPOM BApUAHTOB, a TaKXKE C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKHU [JJII MACCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAUEHUM M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEPUSIX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUAX UCIbITaHUN bepHyu.

NmeTp mnpencraBieHUE O CIydYalHOM BEJIMYMHE W O pPaClpelelICHUU
BEPOSATHOCTEN.

HNmerps mnpencraBieHue O 3aKOHE OOJNBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yailHOW U3MEHUYMBOCTH U O POJIM 3aKOHA OOJBILNX YHCEN B
IpUpoIEe " o01iecTse.



9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoububie | I[IpakTuyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
b K
1 [ToBTOpeHue kypca 8 kiacca 4 nommorexa O
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
3 I'eoMeTpuueckas BEpOSITHOCTh 4
https://m.edsoo.ru/7f41a302
4 Ucnwitanusa bepuymim 6 bubmorexa HOK
https://m.edsoo.ru/7f41a302
5 CrnydaiiHas BeTU4YMHA 6 bubmorexa HOK
https://m.edsoo.ru/7f41a302
6 O06o01eHre, KOHTPOJIb 10 1 Bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrpoabsnubie | IIpakruyeckue A op
Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [IOK
1 [IpencraBnenue JaHHBIX 1
https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 Bubnmorexa [IOK
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUSAMU 1
HezaBucumocts coObITUi 1
5 KombunaropHoe npaBuiio | bubnuoreka [IOK
YMHOXXEHUSA https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @akTopual. | bubnuoreka [IOK
CoueTtaHus U 4YUCIIO COUYETAaHUN https://m.edsoo.ru/863f4el16
bub OK
7 Tpeyronpnuk [Tackans 1 nommoreka L
https://m.edsoo.ru/863f5014
BrrunciieHue BepoaTHOCTEHN C
bubnuoreka [JOK
8 HCI0JIb30BaHNEM KOMOMHATOPHBIX 1
. https://m.edso0.ru/863f5208
(YHKIIHI 3JIEKTPOHHBIX TaOIHUIY
['eomeTpuueckas BEpOSITHOCTb.
9 Crydaiinplii BEIOOpP TOUKH U3 | bubnuoreka [IOK
(Gurypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
W3 IyTU OKPYKHOCTH
10 I'eomeTprueckas BEpOSITHOCTD. | bubnuoreka [IOK

Crydaiinelii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50




(GUrypsl Ha TIOCKOCTH, U3 OTPE3Ka,
U3 YTU OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bu6mmoreka [{OK

11
(GUrypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyT'¥ OKPY>KHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHbli BHIOOpP TOYKH U3 bubnuoreka [JOK
(Gurypsl Ha INIOCKOCTH, U3 OTpPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyT'¥ OKPY>KHOCTH
HcnwiTanue. Ycnex u Heynaya.
. bubmuorexa [JOK
13 Cepus HcTIBITaHUN JI0 TIEPBOTO
https://m.edsoo.ru/863f6162
ycnexa
14 KonTtponsHas padoTa 3a mepBoe bubnuoreka [IOK
MOJYyroaue https://m.edsoo.ru/863f6356
UcnwiTanue. Ycnex u Heynayva.
15 Cepus uCnbITaHUI A0 MIEPBOTO
ycrnexa
Ucnwitanusa bepnysu.
. bu6mmoreka [JOK
16 BeposTtHOCTH COOBITHI B cepuH
5 https://m.edsoo.ru/863f64d2
ucnbiTaHui bepHynnm
Ucneiranusa bepnyiu.
. bubnuoreka [JOK
17 BepostHOCTH COOBITHI B cepum
. https://m.eds00.ru/863f6680
ucnbiTaHui bepHynnm
13 IIpaktuyeckas padora "McnbiTaHus bubnuoreka [IOK
bepnymmm" https://m.edsoo.ru/863f67de
19 CrnyyaiiHas BeIMUYMHA U bubnuoreka [IOK

pacnpeaAciiCHUC BepOHTHOCTeﬁ

https://m.edsoo.ru/863f6b44




Marematnueckoe OXUJIaHUE U

bubmuoreka [JOK

20
JUCIIEPCUS CIIY4aliHOM BEIMYHUHBI https://m.edsoo.ru/863f6da6
[IpuMeprl MaTeMaTU4ECKOTO
bubmmoreka [{OK
21 0>KMJIaHHSI KaK TEOPETUYECKOTO
https://m.edsoo0.ru/863f6{86
CpeIHEero 3HaYCHUs BETUYMHBI
b K
22 [TorsTHE 0 3aKOHE OOJBIIMX YHCEIT nommorexa 110
https://m.edsoo.ru/863f72c4
3 N3mepenue BeposTHOCTEN C bubnuorexa [JOK
MOMOIIBIO 4YaCTOT https://m.edsoo.ru/863f7652
4 [Ipumenenue 3aKoHa OOJIBIIUX bubnuoreka [IOK
qucel https://m.edsoo.ru/863f7116
)5 O60061eHne, cucreMaTu3anus bubnuoreka [JOK
3HaHuil. [IpencraBnenne naHHBIX https://m.edsoo.ru/863f783c¢
26 O0o001enue, cucTeMaTH3aIus
3HaHui. OnucarenbHas CTAaTUCTUKA
O0o001enue, cucTeMaTH3aIus
. bu6mmoreka [IOK
27 3HaHuil. [IpeacraBnenne TaHHBIX.
https://m.edsoo.ru/863f893a
OmnucartenpHasl CTaTUCTUKA
bu6 e OK
28 Hrorosas koHTpoJIbHAS paboTa nommoreka L
https://m.eds00.ru/863f8b56
O0o001Ienne, cucTeMaTH3aIus
. . bubnuoreka [JOK
29 3HaHUHU. BeposATHOCTB Cci1yd4aliHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0o001Ienne, cucTeMaTH3aIus
30 3HaHUM. BeposTHOCTH ciydyaliHOTO bubnunoreka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9¢
KOMOHMHATOPHKH
31 O06o01eHne, cucTeMaTru3anus bubnuoreka [JOK




3HAaHUN. DJIEMEHTbl KOMOWHATOPUKU

https://m.edsoo.ru/863f7e54

32

O0001enue, cucTeMaTH3aIus
3HaHHUH. DJIEeMEHTHI
koMOuHaTopuku. CiydaiiHbie
BEITUYHMHBI ¥ pacTIpecIICHUs

bubmmoreka [{OK
https://m.edso0o0.ru/863f8408

33

O0001enue, cucreMaTH3aIus
3HaHui. CiyvaiiHble BEJIMUMHBI U
pacnpeeneHus

bubmmoreka [{OK
https://m.edsoo.ru/863f861a

34

O06006111eH1E, CUCTEMATH3ALIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBnenne naHHBIX B BHJE TaOJHII, TUarpaMM, rpadukoB, HHTEPIPETAUs
5.1 JaHHBIX. YTeHHe W TOCTpOeHHEe TalJWI, auarpamm, rpa(ukoB IO peabHBIM
JTAaHHBIM
5.2 [lepecranoBkM U (hakTopHan
5.3 CoueraHus U 4UCIIO COUETAaHUM
5.4 Tpeyronbauk [ackans. Pemenne 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKHU
5 I'eomerpuueckas BeposTHOCTb. CiydallHbIi BBIOOpD TOUKM M3 (UIYphl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYTH OKPYKHOCTHU
5.6 Ucnpitanue. Yenex u Heynada. Cepust HCTIBITAHUN JI0 IEPBOTO ycIexa
57 Cepus ucnbitanuii bepHymnu. BeposiTHocTH cOOBITHII B cepuM HCHBITAaHHUMA
' bepnynnu
5.8 CnyyaliHasi BeIMYMHA U paclpeiesIeHUE BEPOSTHOCTEN
50 Maremarnueckoe oxugaHue U gucnepcus. [lpumepsl mMaTeMaTHyeckoro
' 0>KMJIaHUSI KaK TEOPETUYECKOr0 CPETHETO 3HAYEHUS BETUYNHBI
510 MareMaTtuueckoe OKHMJAHUE M JUCIEpPCUsl CIlyYalHOW BEIUYMHBI «YHUCIO
' YCIEXOB B CEpUU UCIIBITAHUN bepHymimy»
511 [Tonsitne o 3akoHe OonpIIMX uucen. M3mMepeHHe BEepOSITHOCTEH € MOMOIIbIO
' 4yacToT. Posb 1 3HaueHue 3akoHa OOJIBIINX YHCeI B IPUPOJIE U OOIIecTBE

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJIbHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHUSI

NMPOBEPsIEeMOr0  OCHOBHOW 00pa30BaTeJbHOI MPOrpaMMBbI OCHOBHOT'O 001IIero

TpeOOBaAHUSA

oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOXKECTBO, MOJMHOXECTBO, ONEPALUU
HaJl MHOXXECTBaMH; YMEHUE OTEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUU 3aJa4; YMEHHE HCIO0JIb30BaTh




rpaduuecKkoe TMPEACTABICHUE MHOXKECTB JJIsI ONHCAHUS  PEATbHBIX
MIPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a]1a4 U3 APYTUX yIeOHBIX TPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIPEACICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHME  paclo3HaBaTb  HCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUSA, IIPUBOAUTH IHPHUMEPBl U  KOHTPIOPHUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHNS BBICKA3bIBAaHUI

YMeHue OornepupoBaTh MNOHATUSIMHU: HATypaJlbHOE YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJIbHBIX YUCEJ, MPU3HAKU JCIIMMOCTH,
IeJI0€ YHCII0, MOIYNIb YMCIIa, OOBIKHOBEHHAs! JpoOb M JecsTHYHAast ApOoOb,
CTaHJIAPTHBIA BHUJl YMCJIA, PAMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apudMeTUYECKU KBAJPAaTHBIA KOPEHb, YMEHHE BBIMOIHATH JEUCTBUS C
YUCIIaMH, CPAaBHUBAaTh W YINOPAJOYMBATH YHCIA, MPEACTABIATH YUCIA Ha
KOOPJIMHATHOM MPSAMOW, OKPYIJISATh YHCIA; YMEHHE J€JaTh NPUKHUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN

YMeHne onepupoBaTh TOHSATHUSIMH: CTENEHb C IEJIBIM TOKa3aTeseM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEHb, MHOTOWIEH, alredpandeckast 1poos,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaIbHOH CTereHu OoJbine
€IMHUIIBI;, YMEHHE BBITIOJHATE Pacu€Thl MO (GopMynnaM, TpeoOpa3oBaHUS
HENbIX, JPOOHO-PAIMOHANBHBIX BBIPAKEHUH W BBIPAKEHHH C KOPHSIMH,
pa3lIoKeHNE MHOTOWICHA Ha MHOXKHTEIH, B TOM YHCJIE C MCIOJIb30BaHHEM
(bopMyn pa3HOCTH KBaZpaToOB U KBAIpaTa CyMMBI 1 pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMHU: YHCIOBOE PAaBEHCTBO, ypaBHEHHE C
OJIHOM MEePEMEHHOM, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JIMHEWHble W KBaJpaTHbIE ypaBHEHHs, JIpOOHO-
paloHaIbHbIe YPAaBHEHUS C OJHON MEPEeMEHHOM, CUCTEMBI IBYX JTUHEHHBIX
ypaBHEHUH, TMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JIPOOHO-
paloHaJIbHbIe HEpPaBEHCTBA C OJHONM NEPEeMEHHOH, B TOM 4YHCIE MpH
pelIeHnH 3aja4y U3 APYruxX MpeIMeTOB U NPAaKTUYECKUX 3a/lady; yMEHUue
UCIIOJIb30BaTh KOOPJIMHATHYIO MPAMYI0 M KOOPIAMHATHYIO IMJIOCKOCThH JUIS
n300pakeHHsl pelIeHui ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUUA, rpaduk (GYHKUUH, HYIH
(GYHKIMH, TPOMEXYTKM 3HAKOIOCTOSHCTBA, INPOMEXYTKH BO3pAaCTaHUS,
yObIBaHMs, HauOoOJblIee W HaWMEHbIee 3HAa4YeHHs (DYHKUUHU;, YMEHUE
ONEpUPOBATh MOHATHSAMHU: MpsAMas MNPONOPIMOHAIBHOCTh, JIMHEHHAS
¢byHkumsa, KBaapatuuHas (yHKOus, oOpaTHas MNPOMOPIHOHAIBHOCTS,
napabosa, runep0oJia; yMEHHe CTPOUTh IpaduKu (YHKIUI, HCII0JIB30BaTh
rpaduKu Ui ONpENeNIeHUs] CBOMCTB MpPOIIECCOB M 3aBUCHUMOCTEH, s
peleHus 3ajad M3 JPYruX YYeOHbIX MPEIMETOB M pealbHOW KHU3HH,
yMEHUE BhIpaXkaTh (popMyIaMH 3aBUCHMOCTH MEXAY BETMUNHAMHU

YmMmenue ONICpUPOBATH MOHATHUAMU: TTOCICAOBATCIILHOCTD, apI/I(l)MeTI/ILICCKaH
U TCOMCTpPUUCCKasA  IMPOrpeCCrur; YMCHHUC  HCIIOJIb30BATh CBOMCTBa
HOCJ’ICZ[OB&TCJ’ILHOCTCI‘/’I, (bOpMyJ'IBI CYMMBI U O6I.I.lCl"O YJICHA IIPpU PCIICHHUU
3ala4, B TOM YHCJIC 3aJa4 U3 JPpYIrux y‘-IC6HBIX npeaMeToOB " peanLHoﬁ




KU3HHU

YMeHnue pemate 3a/1a4y pa3HbIX THUIOB (B TOM YMCIIE€ HA IPOLEHTHI, JOJIU U
4acTH, ABM)KEHHE, paboTy, IIEeHY TOBapOB U CTOMMOCTb MOKYIOK M YCIYT,
HaJOI'¥, 3aJa4d W3 O0O0JIACTHM YIPABJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTaBJISTHh BBIPAKEHHSI, YpaBHEHUS, HEPABCHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4dd, MCCIEAOBATh IIOJIy4EHHOE pEIICHHE U
OIICHUBATh MIPaBAOI0I00HOCTh MOIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUSAMU: (PHUTypa, TOYKA, OTPE30K, IpsMas, JIyd,
JOMaHas, YroJ, MHOTOYIOJIbHUK, TPEYroJIbHUK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHUHN TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
ouccexkTpuca " BBICOTA TPEYTrOJbHUKA, YeTBHIPEXYTOJIbHHUK,
napajuiesiorpaMmm, poM0, IpSIMOYTOJILHUK, KBaJIpaT, TPAIEIUST; OKPY>KHOCTH,
KpYyT, KacareiabHas; 3HAKOMCTBO C MMPOCTPAHCTBEHHBIMH (DUTYpaMu;, yMEHHUE
pemrath 3ajJa4v, B TOM YHCJIE W3 MOBCEAHCBHOW JXKWU3HM, HA HAXOXKJICHUE
TCOMETPUYCCKUX BEIMYWH C TPUMEHEHUEM HM3yYCHHBIX CBOMCTB (uryp
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYIrOJIbHUKOB; MapallICJIbHOCTE W HNCPHCHAUKYIISAPHOCTb HNPSAMBIX, YIOJ
MEeXAY IPSIMBIMHU, IEPICHIUKYIISP, HAKIOHHAS, IPOEKIIUs, ogooue Guryp,
moI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSIMOM;
YMEHHE pAclo3HaBaTh pPaBEHCTBO, CHUMMETPUIO U Toxooue ¢uryp,
MapajIeIbHOCTh U MEPICHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MHPE

11

YMeHue omnepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHHE, Yroy (BeIHYMHA
yria, CHHYC U KOCHHYC YyIJia TPEeyrojbHHKA), IJIOIIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(hopMyIibl mepuMeTpa U MIIOUIaJAU MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U
IIOMIaAM Kpyra, oObeMa NpPSMOYrOJIbHOTO TMapasuleienuneia; yMeHHe
IPUMEHSTh NMPU3HAKKA PABEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpuroHomerpuyeckue COOTHOIIEHUS
JUIS BBIYMCIICHUS IJIUH, PACCTOSHUHN, TIIONIAIeiH

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il" YPbL n nux KOM6I/IHaHI/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT DPYKH, C IIOMONIIBIO IIepTé)KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue onepupoBaTh MOHATHSMU: HPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT;
KOOpJMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YHUCIIO, CKaJIAPHOE MPOU3BEIACHHE BEKTOPOB; YMEHHE MCIIOJIb30BaTh
BEKTOPBl U KOOPAMHATHI Ul MPEJCTABICHHs JaHHBIX U pelleHHs 3a/ad, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEIMETOB U PeabHOM KU3HU

14

YmMmenue ONCpHUpOBaATh NMOHATHUAMU: CTOJIOMKOBBIEC H KpYroBbIC OTHUarpaMmel,
TaGJ’II/ILILI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa, HanOOJIbIIIee U HAMMEHBIIIEE
3HA4YCHUA, pa3Max YHUCIO0BOI'O Ha60pa; YMCHUC MN3BJICKATBh,
HUHTCPHPCTUPOBATE U Hp606pa30BBIBaTB I/IH(I)OpMaI_II/IIO, MNpEACTaBJICHHYIO B




TabJMIIaX ¥ Ha AMarpamMmax, OTPaKAIOIIyI0 CBOWCTBA M XapaKTEPUCTHKH
peaJIbHBIX IPOLIECCOB U SBJICHMM; yMEHHE pACIIO3HABAaTh H3MEHYMBbBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh TMOHATHUSMH: CIyYalHBIM OMNBIT  (CIIy4alHBIN
9KCIEPUMEHT),  DJIEMEHTapHOE  COObITUE  (PJIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaxXOJMTh  BEPOSATHOCTU  CIy4alHbIX  COOBITUH B OOBITax  C
PaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMM; YMEHUE pEIliaTh 3a7auu
METOJIOM OpPraHM30BAaHHOIO Iiepedopa M C HCIOJIB30BAHMEM IIpaBUIIA
YMHOKEHUS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pEANbHBIX COOBITHH U
SBJICHUHM, MOHUMATh POJIb IMPAKTHUUYECKU JOCTOBEPHBIX U MaJlOBEPOSATHBIX
COOBITHI B OKpY)KAIOIIEM MHUPE U B >KM3HHM; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCET U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpATh MOAXOMAINNA U3yYEHHBIH METOJ IS PEIICHUS 3aauH,
MPUBOJUTH TPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAC U
J)KU3HH, PACMO3HABATh IMPOSIBJICHHE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
OIHUCHIBaTh OTHEJbHBIE BBIIAIONIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
Pa3BUTHS MaTEMaTUKH KaK HAYKW, MPUBOIAUTH MPUMEPHl MATEeMaTHUYECKUX
OTKPBITUI U UX aBTOPOB B OT€YECTBEHHOM U BCEMHUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA
1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIC U JCCATHYHBIC IPOOU, TPOIICHTHI, OECKOHEYHBIE TIEPUOTTICCKUE
' apoou
1.3 PanmonaneHble yncna. ApudmMerndeckue onepanyy ¢ palMoOHaIbHBIMU YUCIIaMU
14 JlefictButenbHble 4YKclia. ApudMETHYECKHE OIepanud ¢ JIeHCTBUTEIbHBIMU
' YHCIIAMA
L5 [IpubnmxEnnbie BI)I‘II/I:)J'IGHI/ISI, IpaBWia OKPYIJIEHUs, NPUKHUIKA M OILIEHKa
pe3ynbTaTa BIUMCICHUN
2 AnrebpandecKkue BbIpaKeHHs
2.1 BbykBeHHbIe BbIpaXeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
59 Crenenp c nenbiM mokaszateneM. CrTeneHb C palMOHAIBHBIM TOKa3aTeseM.
' CBoiiCTBa CTEIICHH
2.3 MHorousneHs!
2.4 AnrebOpaundeckas 1po0b
)5 ApubdmMeTnueckuit KOpPEHb HaTypaJIbHOU CTEIICHH. HevictBus c
' apu(pMeTHYECKMMH KOPHAMHU HATypaJlbHOM CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Ienble u napoOHO-panyoHanbHble YypaBHEHHs. CHCTeMbl U COBOKYIHOCTH
' ypaBHECHUI
19 enble u apoOHO-pannoOHanbHbE HepaBeHCTBA. CHUCTEMBl U COBOKYMHOCTH
' HEPABEHCTB
3.3 Perttenye TEKCTOBBIX 3ama4
4 YucnoBble MOCIE10BATENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJJaHUs OCIIEI0BATEIbHOCTEN
40 Apudpmernueckas M reomerpuueckas nporpeccud. @Dopmyna  CIOXKHBIX
' POLIEHTOB
5 OyHKIMH
OyHKIMA, criocoOb! 3aanus pyHkiun. I'paduk pynkuuu. O6nacts onpeneneHus
U MHOXecTBO 3HaueHMH  ¢yHkumu. Hymu  ¢yHkuuun.  Ilpomexyrtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBl U
MUHUMYMBl (QyHKuMU. Haubonbliee M HavMeHbllee 3HaYeHHE (YHKIMM Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha NpsAMOil U IJIIOCKOCTH
6.1 Koopaunathas npsmas




6.2 JlexapToBbI KOOPAWHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa

7.2 TpeyronbHuk

7.3 MHOTOyrojipHUKH

7.4 OKpyXHOCTb U KpYyT

7.5 N3mepenune reoMeTpu4eCcKux BEINYHH
7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* Maremaruka. BeposaTHOCTb u cTaTHCTHKA: 7-9-€ Kilacchl: 6a30BbIN YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 kinaccel/ Beiconkuii 1.P., Smenko U.B.; mox pen.

Amenko N.B., Mockaa :«IIpocsemienne»,2023

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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