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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIyOJIEHHOTO YPOBHS SBISETCS
MIPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriayOJaEHHOTO YpOBHS Ha
YpOBHE CcpeaHero ooiiero oopazoBanus. Y 4eOHbIN Kypc MpeAHa3HadyeH A1 POpMUPOBaAHUS
y 00y4aronmxcsi CTaTUCTUUECKOM KYJIbTYphl U TOHUMAHUS POJIU TEOPUU BEPOSATHOCTEN KaK
MaTeMaTUYECKOT0 HWHCTPYMEHTA JJISI U3YYEHUs] CIyYalHbIX COOBITHMH, BEJIMYUH U
nporieccoB. [Ipu u3ydeHnn Kypca o0oramaroTcs IpeIcTaBIeHNs 00yJaroIuXcsi 0 METOIax
UCCJIEIOBAaHUSI M3MEHUYMBOIO MHpA, Pa3BUBAETCA MOHUMAHHE 3HAYUMOCTH U OOIIHOCTH
MaTeMaTU4eCKUX METOJ0B IO3HAHUA KAaK HEOThEMJIEMOM 4YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHMUS.

Conepsxanue y4eOHOTO Kypca HalpaBJeHO Ha 3aKpEIICHUE 3HAHUN, TTOJTyYCHHBIX TIPH
M3y4eHUH Kypca Ha YypOBHE OCHOBHOTO o0OImero oOpa3oBaHWs, M Ha pPa3BUTHE
MPEJICTABJICHUN O CIy4YalHbIX BEJIMYMHAX W B3aUMOCBA3SAX MEXKAY HUMH Ha BaXKHBIX
IIpUMEPAX, CHOKEThl KOTOPBIX MNOYEPHHYTHI U3 OKpyXkarmouero mupa. B pesynbrare y
00yYaromMXcs JOJDKHO C(hOPMUPOBATHCS MPEACTABICHUE O HanboJiee yHOTPEOUTEIbHBIX U
OOIIUX MAaTEeMaTUYECKUX MOJIEISAX, UCIIOIb3YEMbIX ISl OMMCAHUs aHTPOIIOMETPUUYECKUX U
neMorpauyeckux BEJIMYWH, TMOTPEIIHOCTE B  pa3IiMuHbie pojJa HU3MEPEHUSX,
JUIUTEIIbHOCTH O€30TKa3HOW pabdOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCCOBBIX
SABJICHUM W TPOIIECCOB B 0OIIecTBe. YUeOHBIM Kypc sABiIsSeTCs 0a30d Il OCBOEHUSA
BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJMMBIX CIEIUATIUCTaM HE TOJIBKO
WHXXEHEPHBIX CHEHUAIBHOCTEW, HO TAKXKE COLMAIBHBIX M TMCHUXOJIOTUYECKUX, MOCKOJIBKY
COBpPEMEHHbIC OOIIIECTBEHHBIC HAYKU B 3HAYUTEIHLHOM Mepe MCIOJB3YIOT anmapar aHaiu3a
Oonpnx NMaHHbIX. L[eHTpanbHyr0 4acTh yueOHOTOo Kypca 3aHMMaeT OOCYKIEHHE 3aKOHa
OonpImMX urcen — (YyHAAMEHTAIBHOTO 3aKOHA IMPUPOJIbI, UMEIOMIET0 MaTeMaTHYECKYIO
dhopmanuzaruio.

B cooTBeTCTBUU C yKa3aHHBIMU IEISIMU B CTPYKTYype yueOHOro Kypca «BeposiTHOCTh
U CTAaTUCTUKa» Ha yriayOnE€HHOM YpPOBHE BBIJICIICHBI OCHOBHBIE COJIEpPKATEIbHBIC JTHHUU:
«Cryuaiinpie cOOBITUSI M BeposSTHOCTH» M «CiyuyallHble BEJIWYUHBI U 3aKOH OOJIBIINX
qUCEI.

[ToMrMO OCHOBHBIX JUHUN B YU€OHBIH KypC BKJIIOUEHBI JIEMEHTHI TEOpPUHU TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE I TOJIHOIIEHHOTO OCBOCHHUS Marepuaja JaHHOTO
y4eOHOT0 Kypca U CMEXHBIX MATEMaTHYECKUX YICOHBIX KYypCOB.

Conepxxanne nuauu «CiydailHble COOBITHSI M BEPOSITHOCTH» CIY>KHT OCHOBOH JUISI
dbopMupOBaHUs TPEACTABICHUN O pPaCHpeCICHUU BEPOSITHOCTEH MEXAy 3HAYCHUSIMHU
CIIlyYalHbIX BEJIMYMH. Ba)XHYIO 4acTh B 3TOU COAEPKATEILHON JIMHUM 3aHUMACT U3YyUYEHUE
T€OMETPUYECKOTO U OMHOMHUATLHOTO PacHpeIe]ICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU
AHAJIOTaMH — OKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEICIICHUSIMU.

TeMmbl, CBSI3aHHBIEC C HENPEPBIBHBIMU CIYYalHBIMHA BEJIMYMHAMU U PACIIPEICICHUSMH,
AKIICHTUPYIOT BHUMaHUE OOYYalOIUXCS Ha OMUCAHUU M U3YYEHUU CIy4alHBIX SIBIICHUM C
MTOMOIIBI0 HENMpePhIBHBIX (PyHKIMK. OCHOBHOE BHHUMAHHUE YACNSIETCS MOKA3aTeIbHOMY H
HOPMAJIBHOMY PacCIpEICIICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIIBHOE W3Y4YEHHUE CBS3H MEXKITY
CIIy4yallHBIMM BEJIMYMHAMM M OIMCAaHWE OJTOM CBSA3M C TMOMONIbIO Kod(dduimeHTa



KOPPEJSIIIMA ¥ €T0 BHIOOPOYHOTO aHaIora. DTH AJIEMEHTHI COJIEp)KaHUs PAa3BUBAIOT TEMY
«/InarpammBbl paccenBaHws», U3y4YEHHYIO HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus, U BO
MHOTOM OTIUPAIOTCS Ha CBEACHHSI U3 KypCOB alNTreOphl U TEOMETPHUH.

EmE omuH snmeMeHT cojepkaHus, KOTOPBIA mMpejjaraeTcs Ha O3HAKOMUTEIHLHOM
YPOBHE — TIOCIEAOBATEIIBHOCTh CIy9alHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIUX B
eauHUIy BpeMeHH. O3HaKOMJIEHHWE C paclpe/ielIeHUEeM BEPOSTHOCTEH KOIMYECTBA TaKUX
COOBITUH HOCUT PAa3BUBAIOIIUI XapakTep U SBISETCS aKTyalbHBIM Ui OyAyIIuX
a0MTYPUEHTOB, TTOCTYIAIOIINX HA YICOHBIE CIIEUATLHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMU
HayKaMH, TICHXOJIOTHEH U yIIPABICHUEM.

Ha u3yuenue yuebnozco kypca «Beposamuocmv u cmamucmuxa» Ha yeiyO1eHHOM
yposrne omeooumcs 68 uacos: 6 10 knacce — 34 uaca (1 wac 6 nedenro), 6 11 knacce — 34
yaca (1 uac 6 neodenio).

COJEPXAHUE OBYUYEHUA

10 KVIACC

I'pad, cBssubiii rpad, mytu B rpade: mukiasl U uenud. CreneHb (BaJ€HTHOCTH)
BepiuHbL. ['padsl Ha miockocTu. [lepeBbs.

Crny4dailHble HKCIEPUMEHTHI (ONBITBI) W CIIy4ailHble COOBITHUA. JIEMEHTApPHBIE
coObITUA (MCXOAbl). BeposTHOCTH ciyyaliHOro cOOBITUS. BIM30CTh YacTOTHI M BEPOSATHOCTU
coObiTuii. CiryyaiiHble OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepauun Hajg COOBITUSIMU: TIE€peceYeHHe, OOBbEIUHEHHE, MPOTUBOIOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasE  BEpPOSITHOCTb.  YMHOXKEHUE  BEpOSTHOCTEW. JlepeBo  CilyyalHOTro
skcriepuMenTa. @opmyiia nmoiaHoi BepositHocTH. Dopmyna baiieca. HezaBucumblie coObITHS.

bunapubiii cnydaifHbpIi ONBIT (UCHBITaHHE), Yyclex U Heynada. HesaBucumbie
ucnbiTanuss. Cepusi HE3aBUCHMMBIX HCHBITAHUM [0 NEPBOro ycmnexa. llepecraHoBKkH U
daxropuain. Yucno coueranuid. Tpeyronpuuk [lackans. dopmyna 6mHoma HeroToHa.

Cepusi He3aBUCHMBIX UCHbITaHUN bepHymnu. CrydailHblE BbBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

CnyyaiiHas BennuuHa. Pacnpenenenune BeposTHocTeil. [[narpamma pacnpeneneHusl.
Onepauny HaJ CilydalHBIMHA BelW4YMHaMH. buHapHas ciiyyaiiHas BennuuHAa. lIpumepsr
pacnpeneneHui, B TOM YKCJIe T€OMETPUUECKOe U OMHOMHUAIBHOE.

CoBMeCTHOE pacrmpenesieHue JBYX CIy4YailHbIX BeJW4YuH. He3aBucumeble ciaydaiiHble
BEJIMUMHBL. MaTemMaThyeckoe OXHAAHUE CIy4ailHOM BEJIWYUHBI (paclpeneeHus).
[Ipumepsl  NpPUMEHEHUsST  MaTeMAaTHYECKOro  OXHUAAHWS  (CTpaxoBaHHWE, JIOTEpes).
Marematnueckoe OXuJgaHue OWHAPHOM cioydyailHOM BeNIMYMHBL. Maremaruueckoe
0’KMJIAHUE CYMMBI CIyYalHBIX BEJIMYHMH. MaTeMaTHuecKoe 0KMIAAHUE TEOMETPUUECKOTO U
OMHOMMAIILHOTO paclpe/ieTICHUH.

Juctiepcust M CTaHAAPTHOE OTKJIOHEHHE CIIyYalHOW BEIMYHMHBI (pacrpenesieHus).
Jucrniepcust OMHAPHOM CIydailHOM BeNWYUHBI. MaTreMaTH4ecKoe OXKUJaHUE MPOU3BEIICHUS
U JUCIIEpCHs CYMMbl HE3aBUCHUMBIX CIIyYaWHBIX BEIWYMH. JlMcmepcuss M CTaHOapTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacnpenenenus. Jucnepcus u



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHUKA» (YTJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJITHEI'O OBIIET'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TO3HUIIMK OO0YydYalOIMIeTocsl Kak aKTHUBHOTO M
OTBETCTBEHHOTO 4JIEHa POCCHMCKOTO OOIIECTBA, MPEICTAaBICHUE O MaTEMaTUYECKUX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3NIMUHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp TPakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEHUE B3aUMOJCHCTBOBATH C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH H Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPAXKTAHCKOM HJEHTUYHOCTHU, YBAXKEHHS K
MPOIIOMY M HACTOSIIIEMY POCCHUWCKOM MaTEMaTHKW, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKECHUSAM POCCHUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTeMaTH4YE€CKOW IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUSA, HTUYECKOTO TIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHHUI HayKH U JIESITEIbHOCTBIO YUEHOI0, OCO3HAHUE JIMYHOTO BKJIaaa
B IMOCTPOEHUE YCTONYMBOIO OyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAas OACTETHUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, peIIeHUuH, pPACCYKIACHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMAaTUYeCKHe 3HaHUS B HMHTEpecax
3I0pOBOT0 U 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO
(310poBO€ TUTaHHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U OTHAbIXA, pEryJspHas
(¢u3nuecKkass aKTUBHOCTh), (PU3MUYECKOE COBEPUICHCTBOBAHUE IPHU 3aHATUSAX CHOPTHUBHO-
03/I0pPOBUTEIHLHOU €SI TENHLHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUS, MHTEPEC K Pa3TMUYHBIM
chepam mnpodeccuoHaIbHOM  ACATEIBLHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE J>KM3HEHHBIC IUTAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OO0pa30BaHUI0O W CaMOOOPa30BAaHMWIO HA TPOTSHKCHUHM BCEW KU3HH,
FOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEUICHUM NPAKTUUECKUX 3aJad MaTEeMaTH4ECKOMN
HaIpaBJICHHOCTH;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAHUE BIUSHUS COIMAIBHO-
AKOHOMMYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COIMAIBLHON Cpeibl, OCO3HAHUE
rJI00aJIbHOTO  XapakTepa HSKOJIOTMYECKUX MpoOJieM, OpHEHTalus Ha MpUMEHEHUE



MaTeMaTHYeCKUX 3HAHWUW I peIIeHWs 3a7ad B 00JacTH OKpPY’KAKIIEH Cpelbl,
MJIAHUPOBAHUE TTOCTYNKOB M OIEHKM MX BO3MOXKHBIX TOCJICACTBUN ISl OKPYKAIOIICH
Cpebl,

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON IPAKTHKHU, MOHMMaHHWE MaTeMaTUYEeCKOM HayKH Kak
chepbl 4eoBEUECKON NEeATEeIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYUMOCTH JUIS Pa3BUTHS
IUBWIN3ALINM, OBJIAJICHUE S3bIKOM MAaTEMaTUKUM M MaTEeMaTUYeCKOM KyJIbTYypoH Kak
CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble JJornyeckue aeiicTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHHH MEXIYy TMOHITUSAMH, (OPMYJIUPOBATH OMNPEACICHUS TMOHITHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIIMKH, OCHOBAHUA JIJIi OOOOIICHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, POPMYJUPOBATH U MPEOOPA30BHIBATH CYKIACHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBIISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBS3M M IPOTHUBOPEUHS] B
(dakTax, NaHHbBIX, HAOMIOJCHUSIX U YTBEPXKICHUAX, MPEAJiaraTh KPUTEPUU JIJIsi BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JienaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJNTh  CAMOCTOSITENIBHO  JOKA3aTEIbCTBA MATEMaTUUYECKUX  yTBEPKIACHUU
(npsiMble ¥ OT TMPOTHUBHOTO), BHICTPAMBATh APTYMEHTAILUIO, TPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKICHUS U BHIBO/IbI;

BbIOMpATh CHOCOO penieHusi yuyeOHOW 3aJayu (CpaBHUBATH HECKOJbKO BapUaHTOB
peuieHus, BoIOMpaTh HamOoJiee MOAXOMSIINN C Yy4€TOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOIB30BaTh  BOMPOCHI  KaK  MCCIENOBATENBCKUM  MHCTPYMEHT  IO3HAHUA,
dhopMyHpoBaTh BOMPOCH], (PUKCUpYIOIIUE TPOTHUBOpEUHE, MpoOJieMy, YCTaHABIMBATH
HMCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO TIO3UIHIO0, MHCHHUE;

MPOBOAUTH CaMOCTOSITENIBHO CIUIAHHUPOBAHHBIM JKCIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, SIBJICHHS, MPOIECCA, BHISIBJICHUIO
3aBUCUMOCTEHN MEXIy 00bEeKTaMU, SIBIICHUSIMU, MTPOIIECCAMH;

caMOCTOSITeNIbHO  (OpPMYJIMPOBAaTh OOOOIIEHWST ¥ BBIBOABI IO  pe3yJibTaTam
MPOBEAEHHOTO HAONIONCHHS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH IMMOIYYCHHBIX
PE3yIBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  Mpollecca, a TakkKe  BBIIBUTATh
IPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.



Pabora ¢ undpopmaumeii:

BBISBIIATH JeUIUTH HHPOPMAIMU, TaHHBIX, HEOOXOIUMBIX Ul OTBETa HA BOIIPOC U
IJIsL pELICHUs 3a7a4;

BbIOMpaTh WHGOPMAIMI0O W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEeMAaTU3UPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3TMYHBIX BUIOB U (HOpM
HpeACTaBICHUS;

CTPYKTYpUpOBaTh HHGOpPMAIMIO, TPEACTaBIATh €€ B pa3lWYHbIX  (QopMmax,
WUTIOCTPUPOBATH TpapuveCcKH;

OLICHMBATh HAAEKHOCTh HH(OpPMAIMU TO CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHHBepPCcAJIbHbIE yUeOHbIe TeiiCTBHSA

Oo0wmenue:

BOCTIPUHUMATh U POPMYIUPOBATH CY)KIICHUS B COOTBETCTBUH C YCIOBUSMHU H IICIISIMU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMMCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHHUS IO XOJy pCIICHMs 3a/Jadyd, KOMMCHTHPOBATH ITOJYYCHHBIH
pe3yibTaT;

B X0JI¢ 0OCYK/JICHHSI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBbI, TPOOIICMBI,
penraeMoil 3amaun, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA TOWCK PEIICHHUsS, COTOCTaBIIAThH
CBOM CYXJICHHS C CYXKJICHUSIMH JPYTHX YYaCTHUKOB JUAJIOTra, OOHAPYKMBATH pa3ivdue U
CXOJACTBO TO3WMIMHA, B KOPpEeKTHOH (opme GopMyIHpoBaTh pPa3HOIIACHS, CBOU
BO3Pa)KCHUS;

NPEICTABIISATh PE3YJIbTaThl PEIICHHUS 33]a4d, SKCIICPUMEHTA, UCCIICOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad TPE3CHTANUU U
0COOEHHOCTEH ayTUTOPHUHU.

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe AelicTBUSA

Camoopranusamnus:

COCTaBIISITh TUIAaH, AITOPUTM PEIICHHS 3a/1a4M, BBIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCA  PECYypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ y4€TOM HOBOUM MH(OPMAIINH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:

BJa/IeTh HAaBBIKAMU [103HABATEJIbHOW pe(dIeKCMU Kak OCO3HAHMsI COBEpIIaeMbIX
JACHUCTBUIA W  MBICIUTENBHBIX TIPOIECCOB, MX pPE3yJbTaToOB, BJIaJeTh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yibTaTa pEIIeHUs MaTeMaTHIeCKON 3a1auu;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PELICHUU 33[a4H, BHOCUTD
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HaNJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEIH W YCIOBUSAM, OOBSCHITh TPUUYUHBI
JTOCTHKCHHSI UM HEJOCTHIKEHHS PE3yNbTaTOB NEATEIHHOCTH, HaXOIUTh OIIMOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITE€IbHOCTD:

NOHUMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W MHIWBHUIYaTbHOW pPabOTHI
IpU pelieHuy y4eOHbIX 337a4, IPUHUMATh 1eJIb COBMECTHOM NeATeNbHOCTH, TUIAHUPOBATh



OpPraHM3AIMI0 COBMECTHOW paboThl, pacmpeneisTh BHIBI paboOT, IOTOBAapHUBATHCS,
00CyXIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYyHHoBbIX (opmax paboTel (0OCyXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» W WHBIC), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH CBOU
JEUCTBUSA C IPYTUMHU WICHAMH KOMAaHbI, OIICHMBATh Ka4eCTBO CBOETO BKJIaaa B OOIIUi
IPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyarommuiicss HayquTCs:

cBOOOZHO OMEpUpOBaTh MOHATUAMHU: Tpad, MIOCKUM Tpad, CBI3HBIA Trpad, MyTh B
rpade, 11enb, UK, 1ePEBO, CTENICHb BEPIINHBI, IEPEBO CIYUYaTHOTO HKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CIyYalHBIA IKCIEPUMEHT (OIBIT), CIIy4yalHOe
COOBITHE, DJIEMEHTAPHOE CIyyaliHOE€ COOBITHE (3JIIEMEHTAapHBIN MCXO0/1) CIy4allHOTO OIbITa,
HaxOJIUTh BEPOSITHOCTU COOBITUH B OINbBITaX C PABHOBO3MOXXHBIMHU 3JE€MEHTAPHBIMU
COOBITHSIMH;

HaxOAUTh U (HOPMYIUPOBATH COOBITUS: TIEpEceUeHrEe, 00bETMHEHUE JAHHBIX COOBITUH,
COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, UCIIOJIb30BATh JUarpaMmsl Diliiepa, KOOPAUHATHYIO
OpSIMYIO U PELICHUs 3a/ay, MO0JIb30BaThCA (OPMYJION CIOXKEHHUS BEPOSITHOCTEH ISt
BEPOSITHOCTEH JIBYX M TPEX CIyHYalHBIX COOBITHIA;

ONEPUPOBATh MOHATHSAMHU: YCIOBHAas BEPOATHOCTb, YMHOXEHUE BEPOSTHOCTEM,
HE3aBHCHUMBbIE COOBITHSI, JEPEBO CIY4YalHOrO 3KCIEPUMEHTa, HaXOAWTh BEPOATHOCTU
COOBITUH C TMOMOIIBIO MpaBUJia YMHOKEHUS, JIepeBa CIy4yallHOTO OIbITa, MCIOJb30BaTh
dbopmyny TOJNHON BeposTHOCTH, (Gopmyny baiteca mpu pemennn 3amad, OMPEEIsATh
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U MO0 OpraHu3ally CIIy4aitHOro SKCIIEPUMEHTA;

MPUMEHATh HM3yYEHHbIE KOMOMHATOpPHbBIE (DOPMYJIBI Ui MEPEYUCICHUS 3JIEMEHTOB
MHO’KECTB, 3JIEMEHTApHBIX COOBITUH CIy4yallHOTO OIBITA, PEIIeHUs 3aJad IO TEOPHUH
BEPOSITHOCTEH;CBOOOHO  ONMEPUPOBATH TMOHSATUSMU: OWHAPHBIA  CIyYaWHBIA  OIBIT
(ucnpiTaHKE), yCIeX U HEyAaya, He3aBUCHUMbIE MCIBITAHMS, CEPUSl MCHBITAHUNA, HAXOAUTh
BEPOSITHOCTH COOBITUIH: B CEPUU HCHBITAHUW IO MEPBOTO ycClexXa, B CEpPUHM HCIBITAaHUN
bepHyu, B onbiTe, CBA3aHHOM CO CIIy4YalHBIM BBIOOPOM M3 KOHEUHOM COBOKYIHOCTH;

CBOOOZIHO  OINEpUpPOBaTh MOHATUSIMU: ClIydailHas BEJIMYMHA, paclpelieleHne
BEPOSITHOCTEM,  AuarpaMMa  pachnpefeieHusi, OWHapHas  Ciy4yailHas  BeJIMYMHA,
reoMeTpuyecKoe, OMHOMUAIILHOE PACIIPEICIICHHE;

ONEPUPOBATh MOHATUAMH: COBMECTHOE PACIpPECICHUE IBYX CIIyYalHbBIX BEJIWUYUH,
MCIOJIb30BaTh TaOJMIy COBMECTHOIO pACHpeleeHUs MABYX CIIy4YallHbIX BEJIMYUH IS
BBIJICTICHUS PACIIPEIETICHNs KaKI0M BEJIMYMHBI, ONPENEIICHUS] HE3aBUCUMOCTH CITyYalHbIX
BEJINYUH,;

CBOOOJHO OMNEpUpPOBATh IMOHATHEM MATEMATUYECKOTO OXUAAHUS  CIydyalHON
BENIMYUHBI (pacrnpesiesieHus1), MPUMEHSTh CBOMCTBA MAaTEMAaTHYECKOTO OXKHUJAHUS MPHU
pelIeHWH  3ajad, BbIUMCIATH MaTeMaTU4YecKoe  OXHJaHuE OWHOMHAIBHOTO U
r€OMETPUYECKOI0 PaCIIPEICIICHNN;

CBOOOJHO  OMEpUpOBaTh TMOHATUSIMU: JIUCIEPCUS, CTAaHAAPTHOE OTKJIOHEHHE
CIy4YalHOM BEJIWYMHBI, IPUMEHATh CBOWCTBA JUCIEPCUM  CIYYaWHOW  BEJIMYMHBI



(pactipeniesientsi) Mpy PeLISHUU 3a/1a4, BBIYUCISTH JUCTIEPCUIO U CTAaHJAPTHOE OTKJIOHEHUE
reOMETPUYECKOr0 1 OMHOMHAJIBHOT'O pacipeiesieHUuH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHbIE
KosnunuyectBo yacos (wnpposere)
Ne HaumeHnoBaHue pa3iesioB u o0pa3oBaTe/IbHbIE
n/n TeM IMPOrpaMMbl pecypcsbl
Beero Kontpoabubie IlIpakTuyeckue
padoThI padoThI
1 DneMeHTHl Teopuu TpadoB 3
CityyaliHble ONBITHI, CITy4aliHbIE
2 COOBITHS U BEPOSITHOCTH 3
COOBITHIA
Onepanuu HaJ MHOKECTBAMU U
coOpITuaAMU. CrOKEeHUE U
3 YMHO>KEHHE BEPOATHOCTEN. 5
VYcioBHas BEpOSATHOCTb.
HesaBucumebie coOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeabHbIX
5 ucnbiTaHui. McnibiTanus 5
bepuynnu. Ciyyaiinslii BeIOOp
13 KOHEYHO! COBOKYITHOCTHU
6 CrnyualiHble BEIMUHHBI U 14 |
pacnpezeneHus
OBIIEE KOJIMYECTBO YACOB 34 ) 0
I10 ITPOT'PAMME
MHOYPOYHOE IIVTIAHUPOBAHUE
10 KVIACC
KoummuecrBo yacos DJIeKTPOHHbBIE
N Tema ypoka Kountpoabsn lpatcruy - wposbie
n/m Bcero CKHe o0pa3oBaTejibHbIE
ble padoThI
padoTbI pecypchbl
| I'pad, cBs3HEIH Tpad, peacTaBIcHNE | https://m.edsoo.ru/D
3aJa4M ¢ IOMOIIbIO Tpada NVFQSSRQ
) CrermneHnb (BaJIGHTHOCTD) BepiIuHEL. [1yTh 1 https://m.edsoo.ru/U
B rpade. Llenn u nukisl XI4HCLA1
3 I'padsl Ha mutockocTu. [lepeBo 1 https://m.edsoo.ru/24
CIIy4alHOI'O SKCIIEpUMEHTA XFA5016
CrnyualiHble S5KCIIEPUMEHTHI (OMBITHI) U
4 CiIy4aifHble COOBITUS. DeMEHTapHbIE 1 hitps:n.edsoo.au L
N2M7PO
COOBITHS (MCXOTBI)



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OMBITAX C

https://m.edsoo.ru/8S

5
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU 3C8YCML
COOBITHSIMH
BeposTHOCTB City4altHOTO COOBITHSI.

6 BeposiTHOCTH COOBITHI B OIBITAX C https://m.edsoo.ru/N
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU 2R1G2PJ5
COOBITHSIMH
[lepeceuenue, 00beAMHEHHE MHOXKECTB U

7 COOBITHIA, TPOTUBOMOIOKHBIE COOBITUS hitps.in.dsoo.ru 18

> 1P DI 3Y3NKOQ
dopmyIa CII0KEHUSI BEpOSITHOCTEN
VYcnoBHas BEpOSITHOCTh. Y MHOKEHUE
8 BeposTHOCTEH. DopMmyia yCIOBHOM hitpse pedsooy W
P FropMya y SZFDS3AA
BEPOSITHOCTH
YcnoBHast BEpOSITHOCTh. Y MHOKEHUE
9 BeposATHOCTEH. Dopmylia yCIOBHON hitps. imibsoo.
P P PopMyRa Y RLGTZIK7]
BEPOSITHOCTH
10  dopmyIia MOJIHON BEPOATHOCTH hps.radsoon: U
Py P NX09CSLX

1 ®opmyna baiieca. HezaBucumelie https://m.edsoo.ru/N
COOBITHS YFI9VI6R6

12 KomOunaropHoe npaBuiio yMHOXKEHUSI. https://m.edsoo.ru/B
[TepecranoBku U akTopHa VVFQUKKS

13 Yucio coueranuid. TpeyrojibHUK https://m.edsoo.ru/Y
ITackans 15CS8R20

https://m.edsoo.ru/A

14 = ®opmyna bmHoma HproToHa B S?ASN\T Genioo =
KonTponasnas padora Nel: "I'padpsl,

15 | BeposSTHOCTH, MHO>KECTBA nips maboonu

P ’ ’ 3DKAYADF
KoMOuHaTopuka'
buHapHBIN CITy4alHBIN OIBIT
WCIIBITAaHUE), YCIIEX U Hey/lava.
16 ;ICSaBI/ICI/IMI))Ie};ICHBITaHI/IZHCe us hups. imedsoo.u [y
o ep 4T46JQ6
HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycrnexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10 https://m.edsoo.ru/Q
[IEPBOTO ycCIexa 1IKT2Y9IU

13 Cepus HE3aBUCUMBIX UCTIBITAHUN https://m.edsoo.ru/HI
bepuymm WIZ7FD8

19 Cry4aitHbIi BBIOOp U3 KOHEUHOU https://m.edsoo.ru/V
COBOKYITHOCTH CL7PSU0X

20 [IpakTuueckas padora c https://m.edsoo.ru/N
WCITOJIh30BAHUEM DJICKTPOHHBIX TaOJIHUI E69MIZIO
Cnyuaitnas BennunHa. Pacnpenenenue

N https://m.edsoo.ru/S

21  BeposTHOCTEH. J[MarpaMma

pacrpeaenaeHus

MFB4W1]M



https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/SMFB4W1JM

Onepanuu HaZl CIy4ailHBIMU

https://m.edsoo.ru/C6

22  BEIWYMHAMU. HpVI/IMepLI pacrnpeeneHuil. 1 TDDUNJS
bunapnas ciyvaitHas BenmuunHa
['eomeTpuyeckoe pacnpeesieHue. https://m.edsoo.ru/JT

23 1
bunomuaneHOE pacnpeneneHue T2F54GL
MareMaTnueckoe 0KMIAHUE CIIy4aliHOU

24 | BeauunHbsl. COBMECTHOE pacpeacIcHue 1 hitps./m.edsoo.rw/77

N pactipea Z76YTKB
JIBYX CITyYalHBIX BEJIMYUH
HesaBucumpble ciyyaiiHble BEJIMYUHBI.

75 CBolicTBa MaTEMaTHYECKOTO OKUIaHUS. 1 https://m.edsoo.ru/N
MaremaTrueckoe OXHuIaHne OMHAPHOM 9D71J9PM
CIIy4ailHOM BEJIMYMHBI
MareMaTu4decKkoe OKHIaHne

26 | TeOMETPHYECKOro U OMHOMHAIBLHOIO 1 https://m.edsoo.rw6

p ¥ HWOBTQQ
pacrpeieneHui

27 | Hucnepcus U CTaHAAPTHOE OTKJIOHEHHE 1 hitps, Sracsoo.y 1

p Aap GX67VSNV

73 Jlucniepcust OMHAPHON CITyJaitHON | https://m.edsoo.ru/H
BeJMUUHbL. CBOWCTBA AUCTIEPCUU YZZFP2Y7
Maremartnaeckoe OKHIaHue

29 | mpou3BeAEHUS U JUCIEPCHUS CYMMBI 1 hitps://m.edsoo.r/K

POMIBEA JHcTiepeit ¢y 52203JU2
HE3aBUCUMBIX CITyYalHBIX BEJITMYUH
Jucnepcusi OMHOMHAIBHOTO

30 acapeneneans. [Ipaktuyeckas padora ¢ 1 hitps'//m.edsoo.ru/B
pactipea P p OWSYV6LT
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUIL
Hucnepcus u cTaHAapTHOE OTKJIOHEHHE

31 T€OMETPUUYECKOTO paCIpEAEIICHUS. . 1 https://m.edsoo.ru/N
[TpakTuyeckas pabora ¢ SGZU1L92
MCTIOJIb30BaHUEM IIEKTPOHHBIX TaOIHUIL

https://m.edsoo.ru/K
2 5 1

3 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI PVOUSEIG
KontponbHas padota Ne2: "HcnbiTanus

33  bepuymmn. Cny4aiiHble BETUYUHBI U 1 hitps://m.edsoo.ru/E

PHYIITH. IV ZTQ5A060
pacripeiesieHust
. https://m.edsoo.ru/Z
34 | OOoOuieHne U CUCTEMATU3ALMS 3HAHUI 1 EKKZP13]
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/ZEKKZP13J

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIeMOro Ny
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 0opa3oBaHus
pe3yjabrara
6 Teopus BEpOSTHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI ¥ THATPAMMBI
62 OnepupoBarh TOHATHUSIMH: CpeaHEE apuPMETHUECKOe, MeAMaHa, HauOoIbIIee,
' HavMEHbIIIEe 3HAaUCHHE, pa3Max MacCUBa YHUCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSAMM: CIy4YallHBIM HKCHEPUMEHT (OIBIT) M CIydalHOE
COOBITHE, JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIYYalHOTO OIBITA;
6.3 HaxO0JIUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CITyYalHBIMU COOBITUSIMH,
HaXOJIUTh M CpPaBHHUBATH BEPOSTHOCTH COOBITHA B WM3YyYEHHBIX CIIyYalHBIX
JKCIEPUMEHTaX
Haxomute u (opmynupoBaTh COOBITHS: TIEPECEYCHHE W OOBCIAWHCHUE IaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHBOIIOJIOKHOE JIAHHOMY COOBITHIO; IIOJIb30BATHCS
auarpaMmamu Ditiepa u GopMyIIon CII0KESHHS BEPOSTHOCTEH MPH PEIICHUH 3a/1a4
OnepupoBarh TMOHSTHSMHU: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOSITHOCTH C MOMOIIBIO TPAaBWJIA YMHOXKEHHUsI, C IOMOIIBIO JIepeBa
CIIy4ailHOrO OmbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MIPABHUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBarh MOHATUSMU: UCHBITAHUE, HE3ABUCUMBIE UCIBITAaHUS, CEpUs
6.7 UCIBITAHUN, yCHeX W HeyJaua; HaXOAWTh BEPOATHOCTH COOBITHM B cepuu
' HE3aBHCHUMBIX UCTIBITAHUI IO TIEPBOTO YCIeXa, HAXOUTh BEPOSTHOCTU COOBITUH B
cepuu ucnblTaHuil bepHysm
6.8 OnepupoBarh NOHATHSMU: CllydailHas BEJTUYMHA, PACIPEICICHUE BEPOSITHOCTEM,
' JyarpaMMa pacrpeaesieHust
INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPAKAHUS
6 Teopust BEpOATHOCTEN M CTATUCTHUKA

HpC,Z[CTaBJ'IeHI/Ie JaHHBbIX C ITOMOIIIBIO Ta6J'II/II_[ n JuarpamMmm. Cpe;[Hee apI/I(I)MCTI/I‘-IeCKOC,

6.1 MEaHaHa, HauOoJbIllIee W HaUMEHbIICE S3HA4YCHUA, pasMax, AJUCIICPCHUA U CTAHAAPTHOC

OTKJIOHCHHE YHCIIOBBIX Ha6op013

Chyuvaiinple SKCIEPUMEHTHI (ONBITHI) M CIydyailHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS

6.2 | (ucxonpl). BeposITHOCTB Cily4aifHOTO COOBITHS. BiIM30CTh YacTOThIM BEPOSITHOCTH COOBITHIA.

CHy‘laﬁHHe OIIBITBI € PABHOBO3MOYKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMH. BCpOﬂTHOCTI/I




COOBITHUH B OIBITAXC PAaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU COOBITUSIMHU

Omneparuu Hag COOBITHSIMU: TIEpeceueHHe, OOBETUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.

63 Huarpammsbl Ditnepa. @opmyra ciaoxeHus BEpOSITHOCTEN
6.4 VYcnoBHas BEPOSATHOCTb. Y MHOKEHHE BEPOSTHOCTEM. J[epeBO CIly4yallHOTO HKCIIEpUMEHTA.
' dopmyna moaHOU BepoaTHOCTH. HezaBrucuMbie COOBITHS
6.5 KomOunatopaoe mnpaBuiio ymHoxeHus. IlepectranoBku u ¢akropuan. Uumciao couyeTaHuid.
' Tpeyronsauk [Tackans. @opmyna 6unoma HeroTona
bunapHbIii Clly4ailHBIA OMBIT (MCIBITAHWE), YCIEX W Heyaavya. He3aBUCHMMBIE HCIIBITAHUA.
6.6 | Cepusi HE3aBUCHUMBIX HCHOBITAaHUW 10 mepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIbITaHUN
bepuymm
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenwe BeposATHocTe. Jluarpamma pacnpenesieHusl.

[Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPUYECKOEen OMHOMUATBHOE

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMSA

Kon
IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
NpoBepsieMoro . .
poBep OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0oOpa3oBaHus
TpeOOBaHUSA

Bnagenne merogamm 0Ka3aTenbCTB, JITOPUTMaMH pELICHHs 3a]ad; yMEHHE
(GopMyIMpOBaTh M ONEPUPOBATH MOHATUAMU: ONpEAETIeHHEe, aKCUOMa, Teopema,
CJIeZICTBHE, CBOMCTBO, IPU3HAK, JJOKA3aTEIbCTBO, PABHOCHIIbHBIE (HOPMYITUPOBKHY;
OPUMEHATh UX; YyMeHHe (OpMyIUpoBaTh OOpPaTHOE M MPOTHBOIOIOKHOE
YTBEPKACHUE, NPUBOJUTH INPUMEPHI U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ
MaTeMaTUYeCKON WHIYKIMHM;, HPOBOAUTH JIOKa3aTeJIbHbIE PACCYXKIACHUS IpU
pelIeHny 3aja4, OLEHUBATh JIOTUYECKYIO MPABHIBHOCTh PAcCyXJIECHUN; YMEHUE
ONEepUpOBaTh MOHATUSIMHM: MHOXECTBO, IIOJMHOKECTBO, OIEpalMd  HaJ
MHO’KECTBAMH; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis
OINMCAHUS PEATBHBIX MPOLIECCOB U ABJICHUN U IPU PEIICHUU 3a7a4, B TOM UYUCIIE
U3 Jpyrux Yy4deOHBIX NPEAMETOB; YMEHHME OIEepHpOBaTh MOHATUSAMH: TIpad,
CBSI3HBIM Trpad, nepeBo, IMKJI, rpad Ha IJIOCKOCTH; YMEHHME 3a/laBaThb U
OTUCHIBATH Tpadbl Pa3IMYHBIMK CIIOCOOAMU; UCIIOIB30BATh Ipadbl PH PEHICHUU
3aja4
YMeHue onepupoBarh NOHATUAMU: HATYPaJIbHOE YHCIIO, IEJI0€ YUCIIO, CTENEHD C
LIEJIBIM [T0KA3aTeleM, KOPEHb HaTypalbHON CTENEHH, CTENEHb C PalMOHAIBHBIM
nokaszarejeM, CTeleHb C JACHCTBUTENbHBIM IIOKa3zaTesleM, Jorapupm uucra,
CHUHYC, KOCHMHYC W TaHI'€HC IPOM3BOJIBHOIO YHCIA, OCTAaTOK II0 MOJIYJIIO,
2 paloHaIbHOE YHUCIO, HWPPALMOHAIBHOE YHCIO, MHOXXECTBA HATypaJbHBIX,
LENbIX, paldOHAJIbHBIX, JIEHCTBUTENbHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpU3HAKW JETUMOCTH, HAaUMEHbIINH OOMMHA JenuTenb U HauMeHbllee oOliee
KpaTHoe, anropuT™ EBKinja mpu pemieHuu 3ajgad; 3HAKOMCTBO C Pa3IU4YHBIMU
MO3UIMOHHBIMM CHCTEMaMH CUMCJIEHHUS; YMEHHME BBIIOJHATH BBIYHACICHUE




3HAYeHUH M TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHAMU M Jorapudmamu,
npeoOpa3oBaHusl JPOOHO-PAllMOHAIBHBIX BBIPAKEHHM; yMEHHE OIEepUpOBaTh
HOHSTUAMMU: IIOCJIEZIOBATEIbHOCTD, apudmeTnyeckas nporpeccus,
reoMeTpuyuecKasi Imporpeccusi, OeCKOHeuHO yObIBaomasi TeoMEeTpUuYecKas
Iporpeccusi; yMeHHE 3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCIE C IIOMOIUIBIO
PEKYPPEHTHBIX (POPMYII; YMEHHE ONEPHPOBATH MOHATUAMU: KOMILIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMILJIEKCHBIE YMCIIa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4YHUCIIa,
(dopma 3anmucu KOMIUIEKCHBIX 4yucell (FeoMeTpuYecKas, TPUrOHOMEeTpUudecKas U
anreOpanyeckas); yMeTb IPOM3BOIUTH  apupMETHUYECKHe  JAEHCTBHS  C
KOMIUIEKCHBIMU YHCJIaMU; HPUBOAUTH IPUMEPHI UCIOJIb30BaHUS KOMIUIEKCHBIX
quCesl; ONEPUPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3X3, olpeneanuTenb MaTpULbI,
FEOMETPUUECKUN CMBICIT OTIPEAETUTENS

YMeHue  onepupoBaTh  MOHATHSAMHU:  palMOHAJIbHBIC, HWPPALMOHAIBHEIE,
MoKa3aTelbHbIE,  CTENEHHbIC,  Jorapu@MHUUecKue,  TPUTOHOMETPUYECKHE
YPaBHEHUSI U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE ONEPUPOBATH IOHATUSAMH:
TOKJIECTBO, TOKJECTBEHHOE ITPe0Opa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN U HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM;
YMEHUE peulaTb ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C IIOMOIIBIO PA3IIMYHBIX
IpUEMOB; pEIIATh YPAaBHEHMs, HEPABEHCTBA M CUCTEMbl C IapaMETPOM;
IIPUMEHATh  YPaBHEHHWs, HEPABEHCTBA, WX CUCTEMbl Ul  PELICHHUS
MaTeMaTHUYeCKUX 3a/ad M 3a/lad W3 Pa3IU4HbIX oOJacTeld HAyKHM U peabHOM
JKU3HU

YMenue  omepupoBaTh  MOHATUSMHU:  (QYHKIUsA, 4YETHOCTH  (PyHKIUH,
NEPUOANYHOCTh (DYHKIIUH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITHH,
9KCcTpeMyM (yHKIMH, HauOolblllee W HaMMEHbIee 3HAYeHHUS (YHKUUU Ha
MPOMEXKYTKE, HEMpephIBHAs (PYHKIIHS, aCHMIITOTHI rpaduka GyHKINHU, TepBas U
BTOpasi TMPOM3BOAHAA (PYHKIMH, TEOMETPUYECKH U (U3MYECKHl CMBICH
MIPOU3BOJHOM, TepBOOOpa3Hasi, OMPENCNEHHBI WHTErpal; yMEHHE HaXOAWTh
aCUMIITOTHI Tpaduka QYHKIMW; YMEHHE BBIYUCIATH MPOU3BOIHBIE CYMMBbI,
MPOU3BENICHUS, YAaCTHOTO M KOMIIO3MIMHK (YHKIHMH, HAXOIUTh YpaBHEHUE
KacatelbHOM K Trpaduky (QYHKIUH; yMEHHE HAXOIUTh MPOU3BOIHBIC
AJIEMEHTapHBIX  (DYHKIMH; yYMEHHE  HCIIOJIb30BaTh  MPOW3BOJHYIO  JJIS
uccienoBanusi (PyHKIMIA, HAXOAWTh HAWOOJbIINE W HAWNMEHbBIINE 3HAYCHUS
byHKIMI; cTpouTh TpadUKM MHOTOWIEHOB C HCIIOJIB30BAHMEM armapara
MaTE€MaTU4YeCKOro aHajlu3a; [PUMEHSTh MPOU3BOJHYIO JUIS HAaXO0XJIECHHUS
HaWJIy4dllIero pelieHus] B IPUKIAJAHbIX, B TOM YHUCIE COLMAIbHO-IKOHOMHUYECKUX
u (PU3MYECKUX 3a/ladax; HAXOAWUTh IUIOMATH U OOBEMBI (PUTYp C MOMOIIBIO
WHTErpajia; MPUBOIUTH MMPUMEPHI MATEMATHIECKOTO MOJACIIUPOBAHUS C TIOMOIIHIO
muddepeHIMaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh MNOHATHAMU: Tpaduk ¢GyHKuMH, oOpaTHas (YyHKIHA,
KOMIO3UIMS  (QyHKIMHA, JuHeWHas (QyHKIMA, KBajApaTu4yHas  (QyHKLUS,
pannoHanbHass (GYHKIHWS, CTETIeHHAs (QYHKIHS, TPUTOHOMETpUYECKre (DYyHKIHH,
oOpaTHblE TPUTOHOMETpHUUYECKHE (PYHKIMHU, MOKa3aTeabHas U Jorapumuyeckas
GYHKINW; yMEHHE CTPOUTHh TpapuKH W3YyYEHHBIX (YHKIUH, BBITOIHATH
npeoOpa3zoBanusi rpaduKoB (PYHKIMH, HMCMOIB30BAaTh TpaQUKH JUIsT U3yUCHUS
IPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB
U 337a4 M3 pEalbHOM >XKU3HU; BBIpaXXaThb (OPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W TpapuKu (QYHKUMH A7 peIieHUs




ypaBHEHHIA, HEPABEHCTB U 3a1a4 C TMTapaMeTpaMu; H300paxxaTh Ha KOOPIMHATHOU
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHIA, HEPABEHCTB U HX CHCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX THUIIOB (B TOM 4YMCJIE Ha MPOLEHTHI,
O M YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTb TOBAapOB U YCIYT, HAJOTH,
3aJaud W3 OO0JIaCTH YIpaBJICHUS JHYHBIMH U CEMEHHBIMU (UHAHCAMM);
COCTaBJISITh BBIPAXKECHHSI, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBHUIO
3a/la4M, KCCIIEN0BaTh IOJYyUYEHHOE PEIICHHWE U OLIEHWBATh IPaBIOIO0JA00HOCTh
pE3yJIbTaTOB; YMEHUE MOJIEIMPOBATh PEaIbHbIE CUTYallUU Ha SI3bIKE MAaTEMATUKH;
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHUIO
3a/la4, MHCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C HCIOJb30BaHUEM armrapara
anreOpbl, MHTEPIPETUPOBATH TOTYUYEHHBIA PEe3yIbTaT

YMeHue omepupoBaTh MOHATUSAMH: CpelHee apupMeThdeckoe, MeIuaHa,
HauOoJblllee W HAUMEHbIIEE 3HAYEHHUS, pa3Max, JAUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE U3BIEKaTh, HMHTEPIPETUPOBATH
UHPOPMALIMIO, TPEACTABICHHYIO B TaOMuIax, Ha JWarpammax, rpadukax,
OTPaXKAIOIy}0 CBOWCTBA pEAJBbHBIX IPOLECCOB M SBJICHWUM; IPEICTAaBIIATH
UHPOPMALIMIO C MOMOLIbI0 TAOJUIl M JUarpaMM; UCCIEelI0BaTh CTATHUCTUYECKUE
JaHHbIE, B TOM 4YHCJIE C INPUMEHEHHEM rpauyecKHX METOJOB U 3JIEKTPOHHBIX
CpeACTB; TrpadUYecKH MCCIEe0BATh COBMECTHBbIE HAOIIOAEHUS C IOMOILBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4YaiHbIM ONBIT M Cly4yailHOe COOBITHE,
BEPOSTHOCTb CIIy4alfHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCIOJIb30BaHUEM TI'paUUECKUX METOOB; HPUMEHATH (OPMYJIbl CIOKEHHUS U
YMHOXKEHUS BEPOSTHOCTEH, (GOPMYITy IOJIHOH BeposTHOCTH, popmyiny bepryiu,
KOMOUHATOpHblEe (akTbl U (OPMYJIbl; OLEHUBATH BEPOSTHOCTH pEATbHBIX
cOOBITHI; yMEHME  ONepUpOoBaTh  MOHATHSAMM:  CIydyailHas  BEJIMYUHA,
pacmpenelneHne BepOATHOCTEH, MaTeMaTHYecKoe OXUAAHWEe, AUCIEepCUs U
CTaH/JapTHOE OTKJIOHEHHWE CIydallHOM BeJWYUHBI, (QYHKIUHU paclpeneieHus U
IUIOTHOCTH PaBHOMEPHOI'0, IMOKAa3aTEeIbHOIO M HOPMAJbHOIO paclpe/eleHui;
YMEHHME HCIIONIBb30BaTh CBOMCTBA M3YyYEHHBIX pACIpEACICHUN NI pPELICHUS
3a[a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJBIINX YHCEN, METO/bI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE NPUBOAUTH MPUMEPHI TMPOSBICHUS 3aKOHA OOJIBLIMX
qyucel B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHMAX; YMEHHE OIEpUpOBaTh
MOHATUSIMU: COUETaHUE, IEPECTAaHOBKA, YUCIIO COYETAHUMN, YHCIIO TEePEeCTaHOBOK;
6unoM HrploTOHa; yMeHUe MpUMEHSATh KOMOWHATOpPHBIE (DAKThl M PACCYX ACHUS
JUIsL pellieHus 3aJ]la4; OLEHUBATh BEPOSTHOCTU PEAJbHBIX COOBITUI; COCTABIATh
BEPOATHOCTHYIO MOJIENTb M MHTEPIPETUPOBATH OJTYyUYEHHBIA Pe3yIbTaT
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YMeHue onepupoBarh MOHATUSMU: TOUYKA, INpsMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA YIJa, IUIOCKUU yroJj, JBYI'PAaHHBIMA YroJl, TPEXTPaHHBIN
YIOJl, CKpPEIIMBAIOIIMECS MpsMbIE, NapaJUIEIbHOCTh W IEPIEHIUKYISIPHOCTD
IOPSAMBIX M IUIOCKOCTEH, YIrOJd MEXIy HpSAMBIMH, YIOJl MEXIy IpsSIMOH H
IUIOCKOCTBIO, YTOJl MEKIY IIOCKOCTSIMH, PACCTOSHHE OT TOYKH 1O IUIOCKOCTH,
pacCTOsIHUE MEXAY IMpsSMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHE
UCIIOJIb30BaTh NIPU PEIICHUU 3a/1a4 U3YUEeHHBIE (PAKThI M TEOPEMBI IJIAHUMETPUH;
YMEHHE OIICHMBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOHUTH
MaTE€MaTUYeCKUEe MOJEIN C IOMOIIBIO T'€OMETPUYECKUX IOHATHM U BEIUYMH,
pemars CBA3aHHbIE C HUMH NTPAKTHYECKUE 3a1a4

YMeHue omepupoBaTh IMOHATUSAMH: IUIOMAAb (UTYpBl, O00BEM UTYpHI,




MHOTOTPAaHHHK, IPABWIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KyO,
napajulelienunes, Npu3Ma, Nupamuna, (Gurypa M IOBEPXHOCTh BpAaLICHUS,
IWIMHAP, KOHYyC, miap, cdepa, miomans cdepbl, IIIOMAIL HOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyba, NPAMOYTOJIHHOTO
napajjenenunena, MupaMuabl, MPU3Mbl, MUIMHAPA, KOHYyca, IIapa, pa3BEPTKa
MIOBEPXHOCTH, CEYCHHUSI KOHYCa ¥ LWIMH/PA, TapajUIeTIbHbIE OCH HIIM OCHOBAHUIO,
CeYeHHE IIapa, IJIOCKOCTh, Kacaromasics cgepsl, MIIMHIPA, KOHYCa; yMEHHUE
CTPOUTH CEYEHHE MHOTOIPaHHUKA, HM300pa’kaThb MHOTOIPAaHHUKH, (GHUTYPHI H
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCJIE C HMOMOUIBIO AIIEKTPOHHBIX
CPE/ICTB; YMEHHUE MPUMEHSTH CBOWCTBA F€OMETPUIECKUX (QUTYP, CAMOCTOSTEIBHO
dopMyIHpoBaTh ONpeAeTeHHUs H3y4YaeMbIX (UTYp, BBIABUIaTh THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX TEOMETPUYECKHX (GUryp, OOOCHOBBIBATH HIIU
ONpOBEpraTh MX; YMEHHE MPOBOJIUTH KIACCHPHUKANMIO (DUTYp MO pa3IUuyHBIM
NPU3HAKaM, BBIIOJIHATH HEOOXOAUMBIE JIOTIOJTHUTEIbHBIE TOCTPOCHUS

YMeHue onepupoBaTh MOHATUSAMH: JABMKEHHME B IPOCTPAHCTBE, HapajliesIbHbINA

NEepeHOC, CUMMETpHsi Ha IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT,

npeoOpa3oBanue moxo0us, mogoOHkIe GUTYpPHI;, YMEHUE paclio3HaBaTh PaBHBIC U

nogo0HbIe (GUTyphl, B TOM 4HCJIE B MPHPOJE, MCKYCCTBE, apXHTEKTYpE;

UCTIOJIb30BAaTh T€OMETPHUUYECKHE OTHOIICHHS IPH PEHICHWH 3a7ad; HaXOIUTh

1 reoMeTpUYECKUe BEJIMYMHBI (JUIMHA, YToJl, IUI0IaAb, 00BEM) IPU PELICHUN 3aa4
U3 Jpyrux y4eOHbBIX IMPEeIMETOB M U3 PEaJbHON >KU3HU; YyMEHHE BBIYUCIATH
reOMEeTpUYECKUEe BeIWYMHBl (AJMHA, Yroj, IUIOMAAb, OO0BEM, IUIOLIA/Ab
IIOBEPXHOCTH), HCIONB3Yysl M3Y4YeHHble (GOPMYJIbl M METOJbl, B TOM YHCIE:
TUTOIIA b TIOBEPXHOCTH TTHUPAMUIBI, IPH3MBI, KOHYCa, IWIMHIPA, TUIOHIa1b CQEpH;
00BEM Ky0a, MPSIMOYTOJIFHOTO TapaJuIeNenuIea, MTUpaMUIb, IPU3MBI, HWINHAPA,
KOHYca, l1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp

YMeHnue ONICpHUPOBATH NMOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOpJAUHAT, BEKTOD,
KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB, HNPOU3BCIACHUC
12 BCKTOpa Ha 4YHCJIO, PA3JIOKCHUC BCKTOpPA IO 6331/ICy, CKaJIIpHOC IMPOU3BCACHUC,
BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH, YMCHHUC HCIIOJIB30BaATh
BGKTOpHLIfI )51 KOOpI[PIHaTHI)IfI MCTOJ I PCHICHUSA TCOMCTPUYCCKHUX 3aJad U

3a/1a4 JPYruX YYeOHBIX MPEIMETOB

YMeHue BBIOMpATh MOAXOASIIUNA METOJ [UIsl pelleHus 3a7aud; TMOHUMaHUe
3HAYMMOCTH MATeMaTHUKUA B U3YYEHUU TMPHUPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB

13 W SIBJICHWI; YMEHHE pACHO3HABaTh MPOSABICHUE 3aKOHOB MATEMaTUKU B
HUCKYCCTBE, YMEHHME IMPUBOJIUTH MPUMEPHl MATEMATHYECKUX  OTKPBITHIA
POCCUICKON U MUPOBOW MAaTEMaTUYECKON HAYKH

HEPEYEHbDb 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE

Kox | IIpoBepsieMblii 3JieMeHT CO/lepP:KaHUS

1 Yucna ¥ BEIYUCICHUS

1.1 HarypanbsHble u nenbie yucna. [Ipu3Haku 1eIMMOCTH LETBIX YHCEI

1.2 Pannonanbubie yncina. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 0ECKOHEUHBIE




MIePUOIUYECKHE TPOOH

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JedcTBus ¢ apuMeTHUECKUMHI KOPHIMU

1.3 HaTypajbHOH CTeNeHU
1.4 Crenens c 1esbM okaszaresieM. CTeneHb ¢ palldoHaIbHBIM noka3areneM. CBoMCTBa CTEIEHU
L5 CuHyc, KOCHHYC U TaHI'€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI'€HC
YHCIJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnynble U HaTypaibHbIE JOrapupMbl
JleiicTBuTenpHBIC YnCiIa. ApUPMETHIECKHUE OTIEPALIUH C JCHCTBUTEILHBIMU YUCIIAMH.
1.7 [IpubnmxEHHBIE BBIYUCIICHNUS, TIPAaBUIIAa OKPYTICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKEeHUN
1.9 KommnekcHele yncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 Hppanuonaibuble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHeHUs
24 [Toxa3zaTenpHBIC U JOTapUPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paAlIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEHCTBA
2.7 [Toka3zaTenpHbIE U JOTapuUPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETpaMu
2.11 | Matpuua cuctemsl JIMHEHHBIX ypaBHEHUI. OnpeaenuTesb MaTpULIbl
3 @yHKUIUYU U TpadUKU
31 @yHkuus, crocoosl 3ananus Gynkun. 'papux ynkuuu. Bzanmuo oOpatHblie GyHKIMH.
' Yértasle u HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIMU
Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHui pynkunu. Hymu gynkumu. [IpomexyTku
3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl U MUHUMYMBI
¢ynxun. Hanbomnpiiee n HauMeHblllee 3Ha4eHne (QyHKINUU Ha IPOMEKYTKE
313 CrenenHas GyHKIUS C HaTypalbHBIM U LIENbIM MoKazareneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa u rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu
3.5 [ToxazarenbHas u gorapudmuyeckas GyHKINU, UX CBOMCTBA U TpaduKH
o Touxu pa3pbiBa. AcUMNTOTHI rpadukoB ¢pyHkuuid. CBolicTBa PyHKIUI, HEMPEPHIBHBIX HA
' OTpe3sKe
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuyeckas nporpeccuu. opmyiia cI0XKHBIX TPOIEHTOB
4 Hauana MmaTemaTuueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
47 [IpumeneHne Npon3BOIHON K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI.
' Haxoxnenre HanboIbIIero 1 HaMMEHbIEro 3Ha4YeH!s PYHKIIUU Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpan




5 MHoxecTBa U JIOTHKa

5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J(narpaMmel Disiepa — Benna
5.2 Jloruka

6 BeposATHOCTB U CTaTUCTHKA

6.1 OrnucarenbHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaropuka

7 ['eomeTpus

7.1 ®urypsl Ha MIOCKOCTH

7.2 IIpsiMBIE U INIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOrorpaHHuKu

7.4 Tena 1 NOBEPXHOCTH BpPALIEHUS

7.5 Koopaunatsl 1 BEKTOPBI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* MaTtemaTtuka. AireOpa ¥ HadaJla MaTeMaTHYeCKOTo aHanusa, 11 kimacc/ Mep3msik A.T'., HomupoBckuit
H.A., TlonskoB B.M.; mnonm penaknuerr Ilogonsckoro B.E., OOmecTtBo ¢ orpaHu4eHHOM
OoTBeTCTBEHHOCThIO  M3marenbckuit  nentp «BEHTAHA-TPA®y»;  AkmuoHepHoe  OOIIECTBO
«3narennctBO «IIpocBeienuey

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

* Maremarnyeckas BepTHKaib: 10-11-e kiaccel: yriyOn€HHbIN ypOBeHb: YUEOHUK MO BEPOSITHOCTU U
CTaTUCTUKE NI (PU3MKO-MaTeMaTHUECKUX KiaccoB; 1-e u3nanue Bwiconkuii U.P., Amenko M.B.; mox
penakuueit Amenko U.B. AkunonepHoe o6mmecto «M3natensctBo «IIpocBemenues

. Marematuka. BepostHocTh M cratucTuka. 10 knacc. ba3oBblif um yrimyOnéHHBIH YpOBHH.
VYuebnoe mnocooue/ bynumoBuu E.A., bynerueB B.A.; Axumonepnoe o6miectBo «M3mgaTenbcTBoO
«ITpocBemienne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Ne

w/n Anpec J0OP* Ha3sBanmue pecypca / KpaTkoe onucanme

aﬂeKTpOHHa}I OonbnImoTeKa y‘-IC6HI/IKOB U MCTOAUYCCKUX MATCPUATIOB.

1. | http://window.edu.ru/
[IpenmetHsbie pa3aensl «MaTtematukay, «Anredpa», «['eomerpus»

@denepalbHbIil HHCTUTYT nNeparorudyeckux uzMmepenuil. OI'D n EI'D
no maremaruke. Ha caiite pasmemarorcsa: nemo-Bapuantel EID,
2. | https://fipi.ru/ OI'D, I'BD mo mareMaTuke, COOPHUKH MATEpUANIOB AJIsi TOJATOTOBKU
oOydarolmuxcsit IO MaTeMaTUKe, MEeTOJUYECKHEe pPEeKOMEHAAlNUN
9KCIIEPTOB IIPEIMETHON KOMUCCUU IO MATEMATHKE.



http://window.edu.ru/
https://fipi.ru/

http://www.school.edu.r
u

Karanor «O6pa3oBatensHble pecypchl cetu MHTepHET ans ob1ero
00pazoBaHU.

http://catalog.iot.ru

Karamor «IIxoILHEBIN SIHOeKCy.
«MaremaTtukay, «Anredpay, «I'eoMeTpus.

[IpenmeTtHbie pazaensl

https://resh.edu.ru/about

locynapctBennast  oOpaszoBarenbHas ruiatgpopma  «Poccuiickas
JNIEKTPOHHAS IIKOJA» — O3TO HWHTCPAKTHBHBIE YPOKH IO BCEMY
KOJIbHOMY Kypcy ¢ 1 mo 11 kiacc oT Jqydlux y4uTesnel CTpaHbl, B
TOM dYHcIe 10 Maremaruke. MHpopmanmoHHO-00pa3oBaTeabHas
cpena Iuisi U3y4eHHUsT MaTeMaTUKH, OObeAUHSIOMAs YYeHHKA (B TOM
yucie aereit ¢ OB3), yuurens, poaurtens ¥ OTKPBIBAIOLIAs PABHBIM
JOCTYyN K KadeCTBEHHOMY OOIIeMy OOpa30BaHHMIO HE3aBHCHUMO OT
COLIMOKYJIBTYPHBIX YCIIOBUH.

https://math-
ege.sdamgia.ru/

OOpasoBarenbHBIA TOPTAN s TOATOTOBKM K JK3aMEHaM TI0
npoduIbLHON 1 0a30BOM MaTeMaTHKeE.

https://alexlarin.net/

Caiit A.Jlapuna. Ilybmukyer matepuainsl ajig noarotTosku Kk EI'D mo
MaTeMaTHke, 0a3a 3amgad popmupyercs Ha ocHoBe OTkpbITOoro banka,
TPEHUPOBOYHBIX U JUArHOCTUYECKUX PabOT, MPOOHBIX U peabHBIX
BapuaHTtoB EI'D u OI'D. Mmeercs BO3MOXKHOCTh COCTaBUTh BApUAHT
B BepcHM I TedaTd. AJANTHUPOBAHO MOJ JIEMOHCTPAI[MOHHBIH
BapuaHT EI'D Tekyuiero rozaa.

https://mathlesson.ru/no
de/890

[IpencraBnensl pemieHuss TPEHUPOBOUYHBIX BapuaHTOB A. JlapunHa
OI'ou EI'D.

https://urok.1sept.ru/

Caiit «llepBoe centsOpsi». Exeronmuerii ¢ectuBanb «OTKPBITHIMA
ypok» (mpoBoxutcst ¢ 2003 roma). SIBiuseTcss MaccoBbIM U
MPE/ICTAaBUTENbHBIM  OTKPBITHIM  TMEJaroruyeckuMm  Gopymom, B
KOTOpPOM MPUHMMAIOT Yy4YacTHE ThHICSUM II€IaroroB — Yy4yuTeJIen
MaTeMaTHKu. Marepuanbl Y4YaCTHHKOB (CTaTbM C H3JI0XKEHHEM
MeJarornyeckoro OmbiTa) MyOJUKYIOTCS Ha caiiTe, B KHUIax-
cOOpHHMKAX  TE3UCOB CTaTe W  Ha  KOMIAKT-AMCKaX C
MIOJIHOTEKCTOBBIMU BEPCHUSMU BCEX MATEPHAJIOB.

10.

https://uchi.ru/

Yuu.py - OTeuecTBeHHas OHJAaH miatdopma, I7€ YYEHUKH U3
pernoHoB Poccun M3y4aroT MaTeMaTWKy B MHTEPaKTUBHOU ¢opme.
VYuu.py packpbiBaeT NOTeHIMan Kaxjaoro pebdenka. Ilnardopma
aHAJIM3UPYET JEHCTBUS KaXJOro yYEHHWKa W Ha OCHOBE JAaHHBIX
noJ0MpaeT TepcOHANbHbIE 33JaHus, CO3/aBas TaKUM 0Opa3oM
MHIUBUAYAIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO. B ToM umcie u no
MaTeMaTHKe.

11.

https://rsr-olymp.ru/

Caiit Poccuiickoro coseta onuMmMaj IIKOJIbHUKOB. [lyOnmkyetcs
YTBEpXKACHHBIA IIEPEUYECHb OJIMMIINAJ IIKOJIBHUKOB HA TEKYIIHUU
y4eOHBIN TO]1.

12.

http://school-
collection.edu.ru/

Enunas womnekuus [{udpoBbix 00pa3oBaTenbHBIX PECYpPCOB IO
MaTeMaTHKe, o knaccaM, TeMaM u Y MK

13.

https://www.uchportal.r
u/

YYuTenbCKuid mopTai — MEXIYHAPOTHOE COOOIIECTBO YUUTEIICH.
Konnekuust  aBTOpCKMX  MpEe3€HTAlMi, YpPOKOB UM  TECTOB,
KOHTPOJBbHBIX pabOT M paboyux MpOrpaMM JUIsl YUMTENeH IIKOJ, B
TOM YHCJIE U IO MaTeMaTuke Marepuaibl Uil MOArOTOBKH YUYallUXCs
kK EI'D u OI'D., B TOM 4ncie 1o MaTeMaTHKe.

14.

https://infourok.ru/

Wndoypok. — Benymuit oOpas3oBatenbHbld moptan Poccun.
[lonmynsipHBIA ~ CalT, OpraHU3YIOIINKA KOHKYPCBHI, OJUMIIAA[BI,
BUKTOpPMHBI B 00JaCTM MaTeMaTUKU JUId  JIeTei, KOTOPBIM
He00X0IMMO MOBBIIIATH MOTUBALIMIO K MATEMAaTHKE.

15.

https://mirmatematiki.r
u/

Mup matematuku. Ha caiite coOpaHbl camble HHTEPECHBIE U SIPKUE
MpEe3eHTAMK 10 Maremaruke. /s Oosee ymoOHOW HaBHTaluu IO
CaliTy BCe MpE3EHTAllMK pa3/ieJieHbl Ha KJIAcChl, a TaK¥XKe CBEpPXY
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HMeEeTCS IIOUCK CalTa.

16.

https://nashol.me/knigi/

Cobpanbl KHUTM W  y4eOHUKM  CaMbIX  MOMYJSIPHBIX U
BOCTpeOOBaHHBIX  aBTOpPoB. Maremarnka: Bunenkun  H.A.,
Mopakosuu A.I'., [loropenos A.B., Yrpunosuu H./Il., Koamoropos
A.H., Aranacsn JI.C., Tynpuunckas E.E., demumouu Bb.IL.,
MakapsrueB FO.H., Anumos 1. A. u apyrue.

17.

https://mccme.ru/

MIIHMO - Mockockuii Llentp HenpepsiBHOro MaTteMaTtuueckoro
Ob6paszoBanus. llenp caiiTa: COXpaHEHHE W pa3BUTHE TPAAULIUH
MaTeMaTHYeCKoro o0pa3oBaHus, MOAJEPKKY pa3iIHuHbIX (Qopm
BHEKJIACCHOM pabOThl CO IIKOJIbHUKAMU (KPY>KKOB, OJIMMITHA]I,
TYPHHUPOB U T.J.), METOJUYECKYIO TOMOIIb PYKOBOIUTEINSM KPYKKOB
U TpernojaBaTeNsiM  KJIAcCOB  C  YIIyOJIGHHBIM  HM3y4YCHHUEM
MatemaTuku. OO0yueHne HIKOJIBHUKOB B paMmkax mporpamm llentpa,
ABJISICTCS OSCIIATHBIM IS yYaIluXCSl.

18.

https://utf8.1bz.ru/metod
ist/authors/matematika/
7/

JlabopaTtopus A.I'. MopakoBuya.

19.

www.ziimag.narod.ru/i
ndex.html

ABTOpCKasi CTpaHHMIIA JIOKTOpa IMEAarorHYecKuX Hayk, mpodeccopa,
3aciyxeHHoro aestens Hayku P®, Jlaypeata nmpemuu Ilpe3unenra
Poccuiickoit ®enepaunu B obiactu obpazoBanus 3a 2001 rop,
npodeccopa kadeapbl MaTEMAaTHUYECKOTO aHAIM3a W  METOJIUKH
MpernoiaBaHus MaTeMaTuku MHCTUTYTa MaTeMaTuKe U HHPOPMATUKU
MOCKOBCKOr0 ~ TOpPOACKOTO  IEJaroruyeckoro  yYHHBEPCHUTETa
Anekcannpa I'puroppeeBrnua MopakoBuya.

20.

https://foxford.ru/

Omnnaitn-mkona @okchopt. Ha caiite mpeiaraercss moAroTOBUTHCS
Kk EI'D u OI'D mo maremaruke, yriayOUTbCs B MIPEIMET, TOCTYIHUTH B
BY3.

21.

http://arbuz.uz/t e pi.ht
ml

ApOy3. 3anumarenbHbli Mup uucen. CoAepKUT 3aHMMaTelIbHbIE
(hakThl U3 MUpPA YKCEI.
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