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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO  00pa30BaTENIBHOTO — CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTU4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 YpOBHS SIBISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH [ (pOpMHUpOBaHUSL y OOydaromuxcs
CTaTUCTUYECKOW KYJbTYpbl M TIIOHMMaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOI0 MHCTPYMEHTA Ui MU3yUeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHum kKypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METOJAaX UCCIENOBAHNS U3MEHUMBOTO MUPA, Pa3BUBAETCSA IOHMMAHNE 3HAYUMOCTH
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKA» CpPEeAHEW IIKOJbl Ha 0a30BOM YPOBHE BBIJICICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaiiHble COOBITUA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOTO H
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHHUSIMHU.

Copnepxanune nuHuM «CrydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXIy 3HAUYCHUSIMU CIIyYalHBIX BEJIMYMH, & Tak)Ke 3Ta JIMHUS HEoOXOoIuMa Kak
0a3a s M3ydyeHHUs 3aKoHa OOJBIIMX Yuceld — (YyHIaMEHTAJIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. Cam 3akOH OOJIBIIUX YHCEN MpeJJiaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHIMAJIBHBIM HCITOJIb30BAHUEM MaTeMaTHYeCKOro popMaInu3ma.

Tembl, CBSI3aHHBIC C  HENPEPHIBHBIMU  CIyYaHBIMH  BEIMYMHAMH,
aKIEHTUPYIOT BHUMaHHE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyJailHBIX
SBJICHMM C MOMOIIbIO HENMpPepbIBHBIX (PyHKIUN. OCHOBHOE BHUMAaHUE YJEsETCS
MOKA3aTeIbHOMY W HOPMAJIBHOMY paclpeaelieHusM, TPU 3TOM TIPEIToIaraeTcs
O3HAKOMHUTENIFHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YacCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MOaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJiblliee W HAaWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4YalHble COOBITHS. DJIEMEHTAapHBIE
coObITUs (McX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSAMU: NIEpeECeUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMmenTa. dopmyia nonHoi BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTU4YECKOE
OKUJAHUE, IUCHEPCUsT U CTaHAAPTHOE OTKIOHEHUWE. Ilpumepsl npumeHeHus
MAaTEMaTU4YECKOr0 OKUIAHHs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHBbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OMHOMUATILHOTO paclpeesieHuH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100pouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3ana4n, IPUBOIAIIME K HOPMAJIIBHOMY pacnpenencHuto. Ilonsatue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMU B COOTBETCTBHUM C MX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUN, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE NMUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS; WHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOAHON U COIHAIbHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM I PEIIeHUS 3aaad B
o0NacTh OKpyXKalmleld cpeapl, IUIAHHPOBAaHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JeSITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs MWBUIN3AIMN; OBJAJACHHEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO TMpeamera
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuugepcanvhvie  no3nasamenvHwle  Oelicmeus,  00ecneyu8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

* BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTUYECKHUX
O00BEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OTpEeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH W  NPEoOpa30OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCOO pelieHus y4eOHoM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyIpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSTEIHHO CTUTAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCaMH;

e CAMOCTOSITEBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBISIBJISITH ACUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

e BEIOpaTh WH(OPMAITUIO U3 UCTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEACTABIATh €€ B Pa3IM4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUaAIOUUXCAL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYJIMPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3ybTaT;

eB X0/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0OCYKIAaE€MOW TEMHI,
poOJIeMBI, perIacMou 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXICHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKHBATh Pa3lIM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

o IPEJICTABJISATH PE3YJIbTAThl PEIICHUS 33]la4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBHO BBIOMpaTh (OpMAT BBHICTYIUICHUS C Y4ETOM
3aJ1a4 TPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAaHTHON U WHIUBUIYaTbHON
paboOTHI TIpU pEIICHWM YYeOHBIX 3a7ad; MPUHUMATH IIEJIb COBMECTHOM
NEATEeTLHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacnpenensaTh BHABI padOT, JOTOBAPUBATHCSA, OOCYXKIaTh IPOIECC U
pe3yabTaT padoThl; 00001aTh MHEHUS HECKOIBKHX JIFOJICH;

e YJaCTBOBATh B TPYMNMOBBIX (popmax paboThl (0OCYyk)aeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYITMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHUSI.

3) VHueepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0B8bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHHs 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KaK  OCO3HaHUS

COBEPLIAEMBIX IEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJaJ€Th CHOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca U
pe3yJibTara pelieHuss MaTeMaTHYeCKO 3a/1a4H;

e [IPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OLICHUBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpeaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIY4ailHBIMHU COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJIOKHOE  JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmMaMu Jusepa u GpopMyIlioN CIOKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a1ay.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

[TpumeHnsaTh KOMOMHATOPHOE MIPABUIIO YMHOKEHHUS TPU PEIICHUN 3a/1a4.

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpeesieHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO OKUAAHUS, MPUBOJIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEIWYMHBI HAXOIUTh
MaTEMAaTUYECKOE OKUAAHUE 10 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHe O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PacIpeIeICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ P KourpoJusbnbie | IIpakTuyeckue p
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebi
1 [IpencraBnenre faHHBIX U ONMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
bu6mmoreka [IOK
2 OIBITHI C PABHOBO3MOKHBIMH 3 1
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMHU
3 Onepaunu HajJ COOBITUSAMH, CIOKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTh, IEPEBO
4 CIIy4altHOTO OmbITa, (hOpMYyJIa OJIHON 6 bubmmorexa [TOK
i » @OPMY 5 https://m.edso0.ru/e0b7bOf 1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
5 OneMeHTbl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocaenoBaTeIbHEIX UCITBITAHUI 3 1 bubnmorera [IOK
P s https://m.eds00.ru/e0b7bOf 1
7 CryyaiiHple BEIMUYNHEI U pacIpeacIeHUs 6 bubmorexa LOK
i pactipea https://m.edsoo.ru/e0b7b0f1
8 O0001IeHne 1 cucTeMaTU3aINs 3HAHUN 5 2 bubnnorexa LIOK
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
Ne i/ KourpoJubnbie | IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| MareMatnueckoe 0KMIaHuEe CIy4YallHON 4 bubnmoreka [JOK
BEJIIUYUHBI https://m.edsoo.ru/5fbcSdcl
) Jucnepcus u cTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4aliHOM BEJINYMHBI https://m.edsoo.ru/5fbcSdcl
bu6mmoreka [IOK
3 3 0 3 1
AKCOH DOTIBIIHX HHCCH https://m.edsoo.ru/5fbcSdcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI ’ bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMATBHOE pactpeaerieri https://m.edsoo.ru/5fbcSdcl
6 [ToBTOpEeHue, 060061IEHNE 1 19 5 bubnnoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue JaHHBIX C 1 bubmnoreka IIOK
ITOMOIIIbIO TAOJIUII U JUATPAMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIIee U
bubmnoreka IIOK
2 HaWMEHbIIIee 3HAYCHUs, pa3Max, 1
https://m.edsoo.ru/dd00738d
JMCTIEpCHsl, CTAaHJAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MearaHa, HauOoJIbIee U
3 HauMEHbIIIEe 3HAUCHHS, pa3Max 1 bubmorexa OK
P > https://m.edsoo.ru/98645f6¢
JTUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeaHraHa, HauOoJIbIIee U
bu6nunorexa [IOK
4 HaMMEHBIIIEE 3HAYEHHUS], pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JUCTIEPCHS], CTAaHIaPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
Crny4daiiHble SKCTIEpUMEHTHI
. bubmuorexa [JOK
5 (OTIBITHI) U CITyYaiHbIE COOBITHSI. 1
https://m.edsoo.ru/347¢1b78
DnemMeHTapHbIe COOBITUSI (MCXObI)
6 BeposiTHOCTB cirydaitHOTO COOBITHSI. 1 bubnmnorexa [JOK




BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

https://m.edsoo.ru/64d75244

BeposiTHOCTB citydyaitHOTO COOBITHSI.

but6mmoreka [IOK

7
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa%4a
Onepanuu Haa COOBITHSAMMU:

g nepeceveHue, 00beTMHCHUE bu6muoreka [IOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. [Inarpammsl Ditnepa
Onepanuu Haa COOBITHSAMHU:

9 nepeceyeHue, 00beAMHEHNE bubnmnoreka HOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsbl Ditnepa

10 dopmyIa cl0KEeHUs BEPOATHOCTEN bubmmorexa [JOK

PMY. p https://m.edsoo.ru/3057365d
VYcnoBHas BEPOSITHOCTD.
11 YMHOkKEHUE BeposATHOCTEN. JlepeBo bubmmorexa [TOK
N p - AP https://m.edsoo.ru/9a408d25
CIIy4ailHOTO SKCIEPUMEHTA
VYcioBHas BEpOATHOCTb.
12 YMHOkKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa [TOK
N p PP https://m.edsoo.ru/ble76d3a
CIIy4ailHOTO SKCIIEPUMEHTA
VYcioBHas BEpOATHOCTb.
13 YMHOKeHue BeposiTHOCTEN. [epeBo bubmorexa HOK
. p ek https://m.edsoo.ru/47fb6b11
CIIy4ailHOTO SKCIEPUMEHTA
14 ®opmyJia MOJTHON BEPOATHOCTH bubmorexa HOK
pMY P https://m.edsoo.ru/15941bec
b K
15 ®opMyIia MOJHON BEPOATHOCTH nommorexa O

https://m.edsoo.ru/a9ec13c8




@opMyi1a MOJIHOM BEPOATHOCTH.

but6mmoreka [IOK

16
HesaBucumebie coObITHS https://m.edsoo.ru/e3dd5ac9
but6mmoreka [IOK
17 K 0
OHTpOIbHA pabota https://m.edso0.ru/29dc6cb9
13 KomOunaTopHoe mpaBuiio bubnuorexa LIOK
YMHOKEHUS https://m.edsoo.ru/2270cf70
but6mmoreka [IOK
19 IT
€peCTaHOBKH U (haKTOpHaI https://m.edsoo.ru/d58ce6d 1
bubmnoreka IIOK
20 Yucno coueranuii
HEIO COTETanIH https://m.edsoo.ru/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna bubnmnoreka HOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITaHUE), YCIIeX U HeyAaya.
22 (He3aBI/ICHMI))Ie};ICHHTaHHZ Cepus bubmmorera OK
. P https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX UCTIBITAHUN J10
MEPBOTO ycrexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubnuotexa [JOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepus He3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckas pabora c bu6muoreka [JOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
bub6mmorexa [IOK
25 C 7
flyHadias peuita https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bubmuoreka [JOK
JlnarpaMma pacrpeneeHus https://m.edsoo.ru/6dc7{f39
27 CyMMa 1 Ipou3BeICHNE bubnuotexa [JOK




CIIy4YailHbIX BEJIMYNH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npousBeicHHE

bubnunoreka LIOK

28 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
ITpuMmepsl pactpeneacHuii, B TOM
29 Infcne feoni)eT I/II)‘ICCKOC u 1 bubmorexa [IOK
p https://m.edsoo.ru/91e08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 tnfcne feoai)eT I/II)‘ICCKOG u 1 bubmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpeHUE, 0600IICHNE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600MIeHNE 1 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e01a3dc4
bubmuorexa [JOK
33 " 3] 1
TOroBasd KOHIpO/IbHA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U | bubnmnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[ToBTOpEHME, 0600IICHUE,
CHCTeMaTU3alys 3HAHMI.
. bubnuorexa [JOK
1 CitydaiiHble OIBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAaHUN
[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTU3alys 3HAHM.
. bubmuorexa [JOK
2 City4aiiHble OIBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
city4aiHbIX coObITHil. Cepun
HE3aBHUCHUMBIX MCIIBITAHUM
[ToBTOpenue, 06001IIEHNE,
CHCTeMaTu3alys 3HAHMM.
3 Corvaaiineie o CDOSTHOC 1 bubmuorexa [JOK
JIyJaiHbIE ONBITHI U BEPOSITHOCTH
i . . p https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObITHil. Cepun
HE3aBHUCHUMBIX MCIIBITAaHUN
[ToBTOpenue, 06001IICHNE,
CHCTEMAaTH3aIUs 3HAHUMN.
4 Corvaaiinee o CDOSTHOC 1 bubmuoreka [JOK
JIy9aiHbIE ONBITHI U BEPOSITHOCTH
yar 1 Bep https://m.eds00.ru/32bc29bf
CITy9aifHbIX coObITHH. Cepun
HE3aBHCHUMBIX MCIIBITAHUN
5 [Tpumepsl IpUMEHEHUS 1 bubnuorexa [IOK

MAaTEMAaTHYCCKOI'O OXXKHUIaHUA

https://m.edsoo.ru/ea27084d




(cTpaxoBaHue, J0TEPES)

6 MartemMaTnyeckoe 0KHUJIaHUE CYMMBI bubnmoreka [JOK
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/0adefe9e
Marematnueckoe 0KUAaHue

7 FeOMETPUYECKOr0 U bubmmorexa [IOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUI
Marematnueckoe 0KUAaHue
8 reOMETPUYECKOr0 U bubmmorexa [IOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO pacIpeaeICHUM

9 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67{76

10 Jucnepcus u cTtaHiapTHOE bubnunoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMMAJIBHOTO pacrpeieIeHus https://m.edsoo.ru/4b5a495¢e
[TpakTuueckas paboTa ¢

12 Hcpnonb30BaHHer1)\4 3JIEKTPOHHBIX bubmmorexa [OK

p https://m.edsoo.ru/a53cd884
Ta0IUIL

13 3aKoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br16opounblit METO] HccleA0BaHUN https://m.edsoo.ru/94ddc34a

14 3aKoH OOJBIITNX YUCE. bubnuorexa [JOK
Br100opouHBIif METO UICCIIETIOBAHUIMA https://m.edsoo.ru/cf23b369
[TpakTrueckas padoTta ¢

15 HCTI0JIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK

P https://m.edsoo.ru/6¢c1d11a6
Ta0IHIL
bubnmnoreka [JOK
16 Hrorosast koHTpOIBHAS paboTa i

https://m.edsoo.ru/7e379f8f




[IprumMepbl HEPEPBIBHBIX
CIIyYalHBIX BEIUYUH. QyHKIUS

bu6mmoreka [JOK
17 IUIOTHOCTH PacCIpeacICHHUS.
https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnpeiesieHue u ero
CBOICTBa
[Ipumeps! HenpepbIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMS
7 bubmumorexa [IOK
18 IJIOTHOCTH PacClpeAesiCHUs.
https://m.edsoo.ru/b1c2712e
PaBHOMepHOE pacrpeiesieHue U ero
CBOMCTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY PacIpeeIICHHIO. bubnnorexa [HOK
@yHKIHUS INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAaJILHOT'O paclpeaesICHUs
[IpakTuyeckas pabora ¢
bu6mmoreka [IOK
20 MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0IUILL
[ToBTOpenue, 0600IIEHUE U
. bubnuotexa [JOK
21 CHCTEMAaTH3alIMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OmnmcaTenpbHas CTAaTUCTHKA
[ToBTOpenue, 0600IIEHNE U
. bubmuorexa [JOK
22 CHCTEMAaTH3alIMs 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmnmcaTenpbHas CTAaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
” crucremMaTu3aius 3HaHui. OTBITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMHA COOBITUSIMHU
24 [ToBTOpeHue, 006001IeHNE U bubnnorexka [JOK




cucremaru3anus 3HaHui. OTBITHI C
PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alus 3HAaHUM.
Brrunciienue BeposiTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpadu4ecKuX METO/I0OB
(koopauHaTHAS TIpsMast, IEPEBO,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo0.ru/272910f5

26

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHH.
BbruuciieHre BeposiTHOCTEH
cOOBITHIA ¢ TpUMEHEeHUEM HopMyIT U
rpad)u4ecKux METOJI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Beruucnenue BeposiTHOCTEH
cOOBITHI ¢ IpUMEHEHUEM POopMyIT U
rpauyecKux MeTo0B
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jumepa)

bu6mmoreka [JOK
https://m.edsoo.ru/5964{277

28

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.
Brrunciienre BeposiTHOCTEM
COOBITHI ¢ IpUMEHEHUEM GopMyIT U
rpaduuecKux MEeTo0B

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4




(xoopauHaTHAas MIpsiMast, IEPEBO,
nuarpamma Jisepa)

[ToBTOpEeHME, 0000IICHUE U

79 CHCTEMAaTH3alMsl 3HAaHUH. | bubmuorexa [JOK
CrnyuaiiHble BEIMYHHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHust

[ToBTOpEeHME, 0000IICHUE U

30 CHCTEMAaTU3alMsl 3HAaHUH. | bubmuorexa [JOK
CrnyualiHble BEIMUMHBI U https://m.edsoo.ru/1cc2df8f
pacripeiesieHust

[ToBTOpEHHME, 0000IICHNE 1

31 CHCTEMAaTU3alMsl 3HaHUH. | bubmuorexa [JOK
Maremarudeckoe oxumganue https://m.edsoo.ru/aeal 298¢

CIIy4ailHOM BEJIMYMHBI

IToBTOpEHME, 0000IIICHUE U

1 CHUCTeMaTHU3aIvs 3HaHW. | bubmuorexa [JOK
Maremarudeckoe oXugaHue https://m.edsoo.ru/640a8ebf

CIIy4ailHON BEJIMYHUHBI

33 Hroroas koHTpoapHas paboTa 1 1 ng::l;jrifgsigg/% £d6d597
34 [ToBTOpenue, o6obIIEHNE U | bu6mmoreka [JOK
CUCTEMAaTH3alLMs 3HAHUH https://m.eds00.1ru/5006273¢
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3

[TPO'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTtaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
OnepupoBaTh TOHATHSAMH: CpeAHEE apHUPMETHYEeCKoe, MeauaHa,
6.2 HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MAacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cllydaifHOe COOBITHE, 3JIeMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4allHOrO  OIBITA;  HAaXOJIUThb  BEPOSITHOCTM B  OMNbBITaxX C
PaBHOBO3MOXKHBIMHU CITyYallHBIMH COOBITHSMHU, HaXOJUTh U CPaBHUBAThH
BEPOSITHOCTH COOBITHIH B M3yYEHHBIX CITyYalHBIX IKCTIEPUMEHTAX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHre U OObeInHEHHE
64 JAHHBIX COOBITHH, COOBITHE, TPOTHBOMOJOKHOE HTAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmamMu  Diinepa W QOpMYyNIO  cIOXeHHs
BEPOSATHOCTEH MpH peLIeHUH 3a1a4
OnepupoBaTh TMOHSATHSAMHU: YCJIOBHAash BEPOSTHOCTh, HE3aBHCHUMBIC
6.5 COOBITHS; HAXOIUTHh BEPOSATHOCTH C IOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MOMOIIBIO J€PEBA CIYYAHHOIO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OmnepupoBaTh MOHATUSMH: UCTIBITAHAE, HE3aBUCUMBIE UCIIBITAHHS, CEPHUS
. UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B CepHH
' HE3aBUCHMBIX HCIBITAaHWHA IO MEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
coOBITHI B cepum ucnibiTanuil bepaymmmn
63 OnepupoBaTh TMOHATUSAMH: CllydyailHas BEJIMYMHA, paclpeeeHue

BEPOSITHOCTEH, AMarpamMma pacrpeesieHus




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTarTa
5 Teopust BeposiTHOCTEH M CTAaTUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTU 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacrpeiesIeHUIO WIH C MIOMOIIbIO JUarpaMm
OnepupoBaTh TOHSITHEM MaTEMaTHYECKOTO OXHJIAHHS, TMPUBOJIUTH
- MpUMepPbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKOe OXKUJAAHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHUE IO
JTAHHOMY pacrlpe/eIeHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCeT
54 Nwmets npeacTaBiieHre 0 HOpMajabHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienrie JaHHBIX € TMOMOIIbIO Tabmuiy u  guarpamm. Cpennee
6.1 apudmernueckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBIEGE 3HAYCHUS, pa3Max,
JUCTIEPCHUs U CTAaHAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuyaiiHple SKCIEpUMEHTHI (OMBITHI) W CIy4allHbIE COOBITHA. JIEMEHTapHbIE
coObITHs (MCX0nbl). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH COOBITUH. CiydailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMA.  BepossTHOCTH ~ COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepauuu HajJ COOBITUSAMM: TlepeceyeHHue, OOBbEeIMHEHHE, MPOTHBOIOIOKHBIE
. coObITud. narpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSTHOCTEN
6.4 VYcinoBHas BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTa. dopmyna nonHoi BeposiTHOCTH. HezaBucumMble coObITHS
6.5 KomOunatopHoe mnpaBwio ymHOkeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa
bunaphblii cnyyaliHelii ONBIT (WCIIBITaHUE), ycmex M Heyhada. HesaBucumble
6.6 ucneltadus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 1mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
67 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. /[narpamMma pacnpeneneHus.

HpI/IMCpBI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMETPUICCKOC OMHOMHMAIIBHOE




11 KIIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucaoBwie XapPaKTCPUCTUKHU CHyLIafIHBIX BCIIMYMH: MAaTEMAaTHYCCKOC OXHUJIaHHC,
JUCIIEPCHUA U CTaHAAPTHOC OTKJIIOHCHHUC. HpI/IMepI)I IIPUMEHCHUSA MaTEMATUYCCKOI'O
OXHJaHusg, B TOM 4YHCJIC B 3agadax M3 HOBCCIIHGBHOfl KU3HA. MaTeMaTH4ecKoe
OXHUIaHue 6I/IHapHOI71 CHy‘I&fIHOfI BeIIMYMHBI. MaTeMaTHuuecKoe OXKUJAaHUEC CYMMBI
CJIyT-Iaf/'IHBIX BeIWYuH. MaTemMaTuueckoe OXKHNIaHHUEC U JUCHICPCUA TCOMETPUUCCKOIO

1 OMHOMHUAJIBHOTO pacIipe/ielIeHH

5.2

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOopouHbIit

METOJI UCCIIEJOBAaHUI

5.3

IIpuMepsl  HENpPEpBIBHBIX ~ CIy4alHBIX BeNIWYMH. [loHATME O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a71ay;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATh MOHATHAMM: OIpEAEICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYIHMPOBKH; MPUMEHSATh MX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ M NPOTUBOIOJIONKHOE YTBEP)KICHUE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTU4YeCKOM  MHIYKIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXK/IECHUS NPU PELICHUU 3a]a4, OLCHUBATh
JOTMYECKYI0  TPaBWJIBHOCTh  PACCYXKAECHUH; yMEHUE  ONEepUpoBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Ui ONUCAHUs
peabHbIX MPOLIECCOB M SBJICHUN M NPHU PELIeHUU 3a/ady, B TOM YHUCIIE U3
JIpYruX y4eOHBIX INPEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha IMIJIOCKOCTH; YMEHHE 3aJaBaTh W
ONMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMHU; HCHOJIB30BaTh Trpadbl Npu
pelIeHnu 3a1au

YMeHue omnepupoBaTh TOHATHSAMHU: HATYPaIbHOE YHCIIO, IEJI0e YHUCIIO,
CTETICHb C IICJIBIM TIO0Ka3aTelieM, KOPeHb HATYPaJTbHOW CTEICHHU, CTCTICHD C
paluOHaJIbHBIM ITOKAa3aTCJIEM, CTCICHBL C ﬂeﬁCTBHTeHBHBIM II0Ka3aTciieM,
norapuM 4YHUCIIa, CHHYC, KOCHHYC M TAaHTCHC IPOHU3BOJILHOTO YHCIA,
OCTaTOK MO0 MOJYI0, PAlMOHAIBFHOE YHWCIO, WPPAIMOHATBLHOE YHCIO,
MHO>KECTBA HATyPaIbHBIX, IETbIX, PAIMOHAIBHBIX, JEHCTBUTEIHHBIX YHCET;
YMEHHE WCIIOJIb30BaTh TMPU3HAKH JIETMMOCTH, HAaWUMEHBIINH OO0mui
JIeNnuTeNh W HauMeHblllee oOflnee KpaTHoe, anroput™ EBkimuga mnpu
peIIeHNH 3a/la4y; 3HAKOMCTBO C PA3IMYHBIMH TO3UIIMOHHBIMH CHCTEMaMU
CUHUCIICHUSA, YMCHUC BBIINNOJIHATE BBIYUCICHUC 3HA4YCHUHU U Hpeo6pa303aHI/I${
BBIPDOKEHHM CO CTEMEHSIMH U Jjorapudmamu, npeoOpazoBaHus APOOHO-
panrOHAJIBHBIX BBIpa}KeHHﬁ; YMCHHC ONCprUpoOBaThH IIOHATUAMMN:
MIOCJIEIOBATENIBHOCTh, apupMeTHdecKass MpOTrpecCchs, TeOoMeTpUYecKast
nporpeccusi, OECKOHEYHO YOBIBaWOIas TIeOMETPUYECKas MPOTrPEcCHs;
YMCHHUEC 3alaBaTb IMOCICAOBATCIBHOCTH, B TOM YHUCIIC C TIOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpPOBATh MOHATHUSMHU: KOMILJIEKCHOE
YqHucCJIo, COHpH)KéHHBIG KOMIUJICKCHBIC 4YHUCJIda, MOIAYJIb U apPrymMcHT
KOMIUIEKCHOTO  4Yucia,  (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass u anreOpamdeckas), yMeThb
NPOM3BOIUTh apU(PMETHUYECKHE IEHCTBHS C KOMIUIGKCHBIMH YHUCIIAMH,




NPUBOJIUTH MPUMEPHl HCIONB30BAHUS KOMIUIEKCHBIX YHCEN; ONEepPUpPOBATh
NOHATUSAMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHne onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
IIOKa3aTeIbHbIC, CTEIEHHbIEC, JOrapuPpMHUUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEPUPOBATH ITOHATUAMM:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTb ypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHUE pellaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TIOMOIIBIO PAa3JIMYHBIX INPUEMOB; PEIIATH YPABHEHUs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATHh YPABHEHUsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pasziIHyHbIX objacteit
HAyKU U PEAIIbHOU KU3HU

YMenue omepupoBaTh TOHATHSAMH: (DYHKOUMS, 4YETHOCTh  (YHKIHH,
NEePUOAUYHOCTh (YHKIUH, OTrPAaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAanOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GYHKLIMU Ha MPOMEXKYTKe, HelpepbiBHAs (DyHKIMs, acCUMOTOTHI rpaduka
GyHKLIMU, TepBas W BTOpas HPOM3BOJAHAS (PYHKLUHU, F€OMETPUUYECKUN U
(GU3UYECKUI  CMBICI  NPOM3BOJHOM, TIEepBOOOpa3Hasi, ONpeACICHHBIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUMCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BE/IEHUS, YACTHOTO U KOMIIO3UIINH
(GyHKIMHI, HAXOIUTh YpaBHEHUE KacaTelbHOU K TpaduKy QyHKIUU; YMEHHE
HaXOJUTh MPOU3BOAHBIE AJIEMEHTApHbIX (YHKIMH; YMEHHE HCIOJIb30BaTh
IPOU3BOJHYIO JJIl MCCIENOBaHUS (QYHKIMHM, HAXOAWTh HaWOONbIIME U
HauMEHbIINE 3HAa4eHUs] (YHKIUH; CTPOUTH TpauKU MHOTOUIEHOB C
UCIIOJB30BAaHUEM  amlapaTa MaTeMaTHYEeCKOro aHalnu3a; I[PUMEHATh
IIPOU3BOJHYIO JUISl HAXOXKJIEHUS HAWIYYIIEro PELIEHUs B IPUKIAIHBIX, B
TOM YHUCJI€ COLMATIBHO-PKOHOMUYECKHX U (PU3MUECKUX 3a/la4yax; HAXOAUTh
IUIOIAAN U 00BEMBI (PUIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOT0 MOJEIUPOBaHUS € TMOMOIIBI0 U depeHIHaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATHAMM: rpaduk GyHKIKH, oOpaTHas (yHKLHS,
KOMIIO3UIUS (DYHKIMHA, JuHEHHas QYHKUUS, KBaJIpaTU4Has QYHKIUS,
panyoHanbHass (QyHKUHMSA, CTerneHHas QYHKIMS, TPUTOHOMETpUUYECKHe
¢GbyHKIIMKM, OOpaTHbIE TPUTOHOMETpPHYECKHE (DYHKIMM, MOKa3zaTelbHas U
jgorapumuueckas QYHKIMHM, YMEHHUE CTPOUTh TIpadUKH HN3YUYEHHBIX
GyHKIMH, BRIIOTHATH NpeoOpa3oBaHusl rpa@ukoB pyHKINN, UCTIOIH30BAThH
rpaduKy UIs U3yYEeHHUs MPOLECCOB U 3aBUCHUMOCTEH, MIPU pEIIeHUH 3a7ady
U3 JIpYTuxX y4eOHBIX MPEIMETOBU 3aJad M3 PEajlbHON KHU3HH; BBIPAXKaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEIMUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA M
rpadukd (QYHKIUH A7 pelieHus ypaBHEHHWH, HEPaBEHCTB M 3agad C
napameTpamMy; H300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHn1 ypaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarh TEKCTOBBIE 3a/Jayd pa3HBIX TUIMOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/la4yil U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl IO YCIOBHIO 3aJauyd, HCCIIEJOBATh IIOJIyUYEHHOE pEIIeHUE |
OIICHUBATh IPaBIONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJACIUPOBATH
pealbHbIE CHUTYallUM Ha $3bIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMbI MO YCJIOBHIO 3a/1ayH, HCCIIEIOBAThH
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAHMEM  ammapara  anreOpsl,
UHTEPIPETUPOBATH MOTYUCHHBIN pe3ybTaT

YMeHne omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHdeckoe, MeaHuaHa,
HauOoJbIllee U HaUMEHbIIEe 3HAUECHUs, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(pOpMaIIMIO, MPEICTABICHHYIO B TaOlMIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAbHBIX MPOILIECCOB U SIBJICHUHN; MPEACTABIATH
uHbOpMaIlMI0O C TIOMOINBIO Ta0NMII W  JAUarpaMM; HUCCJIEIOBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHUCJIE€ C NIPUMEHEHHEM TrpaduuecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; rpa)uyecKr MCCIeI0BaTh COBMECTHBIC
HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUHCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TpapUUeCKUX METOJO0B; IMPUMEHSThH
(GopMyIbl CIIO)KEHHUSI M YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIy MOJHOM
BEpOATHOCTH, (Gopmyny bepHysmin, koMOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBaATh
NOHATHAMM:  Cly4ailHass BEJIWYMHA, PACIPEACICHUE  BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHJIAaHWE, JUCIEpPCHs W CTaHIApPTHOE OTKIOHEHHE
cillyyaliHOM  BeNWYMHBL, (YHKIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpENCIICHUN; YMEHUE
WCITOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHHN Ui PELICHUs 3a/1ad;
3HAKOMCTBO C TIOHATUSMU: 3aKOH OOJIBIIMX YHUCEN, METOJIbl BBIOOPOUHBIX
UCCJIEIOBaHUM; YMEHUE PUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OMNEepUpOBaTh
MOHATUSMU: COYETaHUE, IIEPECTAHOBKA, YMCIO COYETAHHUM, YHUCIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHEe MNPUMEHATh KOMOMHATOpPHBIE
dakThl W pacCyXIeHHMS JUIsl pEIIeHUs 3aJad; OIEHUBATh BEPOSTHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOIYYECHHBIN PE3yJIbTaT

YMeHue omnepupoBaThb MOHATUSAMHU:  TOYKa, IMpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUUYMHA YIJIa, IUIOCKUN YroJl, JBYTpaHHbIN
yroJi, TpEXIpaHHBIM YroJl, CKpEeIMBAIOIIKUECS MpsMblE, NapalIeIbHOCTh U
NEePHEHANKYJISIPHOCTD NPAMBIX U TUIOCKOCTEW, YIOJl MEXY MPSMBIMH, YIOJl
MEXAY NMPSAMON U MIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHHUE OT




TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHbIE
bakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIOIIeT0 MHpa; CTPOUTH MAaTeMaTH4YECKHE MOJENIH C TOMOIIbIO
FEOMETPUUYECKUX TOHSATUH M BEIWYWH, pEIIaTh CBSI3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpB, 00BEM GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOTIOIPAHHHUK, CE€YEHUE MHOIOTPaHHUKA,
Ky0, mMmapajuieienunesn, Npu3Ma, NOUpaMuaa, Qurypa W TMOBEPXHOCTb
BpallleHHs, UWIMHID, KOHYC, map, cdepa, Iiomags cdepsl, III0Naab
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHApPA, O00BEM KyOa,
IIPSAMOYTOJIBHOTO — NapaJuleenuIea, MUPaMUAIbl, IPU3MbI, LHAIUHIPA,
KOHYyCa, Ilapa, pa3BEPTKAa MOBEPXHOCTU, CEUYECHMS] KOHYCa W LUIUHIPA,
napajyieJbHble OCH WM OCHOBAaHHIO, CEUEHHUE I1apa, IJIOCKOCTD,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpalleHUs, UX CEUEHHUsI, B TOM UYUCIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSATh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(GopMyHpOBaTH ONMpeAeTICHNUs H3y4aeMbIX (DUTYp, BBIABHTATh TUIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTh HX; YMEHHE MPOBOJAUTH Kiaccupukauuwo Guryp 1mo
pasIMYHBIM TpPU3HAKaM, BBINOJIHATE HEOOXOANWMBIE JIOTOJIHUTEIbHBIE
IIOCTPOEHUS

11

YMeHue  onepupoBaTh TNOHSATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHMe 10A00Us, MOAOO0HBIE (UIYpbI, yMEHHE
pacrio3HaBaTh paBHbIE M TNOJOOHBIE (UIYpBl, B TOM YHUCIE B TNPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh N€OMETPUUYECKHE OTHOLICHHUS NPH
pelIeHNH 3ajlay; HaXOJUTh T'€OMETPUUYECKHE BEIMYUHBI (UIMHA, YTOI,
ioniaib, 00bEM) MpuU peleHu  3a7ad U3 IpYyrux yueOHbIX IPEeIMETOB U U3
peanbHOMN KM3HM; YMEHHE BBIYUCISATH T€OMETPUYECKHE BEIHMUMHBI (JIJTHHA,
yroj, TUIomiaab, 00bEM, IUIOMAIb TOBEPXHOCTH), MCIIONB3YS H3ydCHHBIC
(GOopMyITBI ¥ METOIBI, B TOM YHCIIE: TUIOMIAIbh MMOBEPXHOCTH MUPAMUJIEBI,
OpU3Mbl, KOHyca, UWIMHApa, IUomanb cdepel; 00bEM  KyOa,
OpSAMOYTOJIBHOTO ~THapajleNienunea, MNUPaMUbl, MPU3MbI, LHHWIMHIPA,
KOHYCa, 1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB OJOOHBIX (pUTYp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJbHAs CHCTEMa KOOPIAWHAT,
BEKTOp, KOOpAMHATBI TOYKHU, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHCIO, pa3joKEHHE BEeKTopa Mo 0Oaswucy,
CKAJIIPHOE TMPOMU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMHU; YMEHHE HCIOJb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METO IS
pelleHus: TeOMETPUUYECKUX 3a1a4 U 331a4 APYTUX yUeOHBIX IPEIMETOB

13

YMeHue BI:I6I/IpaTB HOIIXOIISIH_[I/II\/'I MCTOJ IJId pCHICHUSA 3aaa4u; NOHUMAHUC




3HAYUMOCTH MaTeMAaTUKH B HW3YYEHHHM MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJIICHWH; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky Je1MMOCTH LEIIbIX YUCEI
12 Panmonaneupie  uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TPOLIEHTHI,
' OeCKOHEYHBIE IEPUOANYECKHUE IPOOH
13 ApudmeTndeckuii KOpeHb HaTypaidbHOW creneHu. JlelcTBusS ¢ apudMeTHYecCKUMHU
' KOPHSIMH HaTypalbHON CTETIEHH
14 Crenenb ¢ nensiM nokasarenaeMm. CTeneHb ¢ palMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTerneHu
L5 CuHyCc, KOCHMHYC M TAaHITE€HC UHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. JlecsTuunble U HATypalbHbIE TOTapU(PMbI
JeiictButensHble uncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 | Tlpubnux€HHbIC BHIYMCICHUS, MTPaBUJIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHU I
1.8 | IIpeobpazoBaHue BhIpaKEHUM
1.9 | KowmmuekcHble yncia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Llenbie 1 poOHO-palMOHATIEHBIE YPaBHEHUS
2.2 | HppaumonanbHble ypaBHEHHS
2.3 | Tpuronomerpuieckue ypaBHEHHUs
2.4 | Tloka3arenbpHble U JorapuGMUYECKUE YPaBHEHUS
2.5 Ilenwie u 1poOHO-palIMOHATFHEIE HEPABEHCTBA
2.6 | UppaumonanbHble HEPABEHCTBA
2.7 | Tloka3zaTtenpHbIC U JoTrapuMUUECKHE HEPABEHCTBA
2.8 | TpuroHomeTpH4ecKue HEPABEHCTBA
2.9 | Cucremsbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHeHHs1, HEpAaBEHCTBA U CUCTEMBI C TapaMETPAMU
2.11 | Marpuua cucTeMbl JIMHEHHBIX ypaBHEHUN. OnIpeaeIuTeb MaTPULIbI
3 OyHKIUYU U TpapUKU
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢byukun. YétHele u HeuéTHble pyHkuuu. [leproanueckue GpyHKunm
19 O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWid GyHkumu. Hymun  yskmum.

[TpoMexyTkH  3HAKOMOCTOSAHCTBA.  [IpOoMEeXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.




MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HauMeHbllee 3HadyeHne pyHKIuu
Ha MPOMEXYTKE

Crenennass QyHKIMS C HATYpaJbHBIM U LIEJIBIM MMOKa3zareneM. EE€ cBoiicTBan rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpauku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpauKu
3.6 Touku paspeiBa. AcuMnTOoThI rpadukoB GyHKuuil. CBoOCTBa PYHKIUI, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aaHuUs IIOCIEN0BATEILHOCTEMH
3.8 | Apudmerndeckas u reoMmerpuueckas nporpeccuu. opmyna CI0KHBIX IPOIICHTOB
4 Hayana maremaTtnueckoro aHanusa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 | oxctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBIIErO 3HAa4eHWs (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 | OmnucarenbHasi CTAaTUCTHKA
6.2 | BeposiTHOCTBH
6.3 | KomOunatopuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpanHuku
7.4 | Tenau NOBEPXHOCTH BpAIIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1. YueOHoe mocobue "Matemaruka. BepositTHoCTh 1 cratucTuka 10 kiacc.
bazoBblit 1 yrimyOnénnsiit yposens'. / bynumosud E.A., BynsiueB B.A —M:
ITpoceenienne,2023.
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