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IMNOACHUTEJIBHASA 3AIINCKA

VYuyeOHblli Kypc «BepoATHOCT, M CTaTUCTUKA» YriayOn€HHOTO YpOBHS
ABJISIETCSI  MPOJIOJDKEHHMEM W pPa3BUTHEM OJHOMMEHHOrO0 ydyeOHOro Kypca
yriayOia€HHOrO YpOBHSI HA YPOBHE CpeJHEro oouiero oOpa3oBaHus. Y4eOHbIN Kypc
npenHa3HavyeH Juisl OpMUPOBAHMS Yy OOYUYarOIINXCS CTATUCTUYECKON KYJIbTYphl U
NOHUMAaHUS POJIU TEOPUHU BEPOATHOCTEH KaK MAaTEMaTH4YECKOTO MHCTPYMEHTA Ui
U3Y4YEHUS CIIy4alHbIX COOBITUM, BEJIMYMH U TpoieccoB. Ilpu u3yueHun Kkypca
o0OoramaroTcsi OpeACTaBlIeHUs OO0y4yarlUXCi O METOAAX  HCCIEAOBAHMS
U3MEHUMBOIO MHUpPA, pPA3BUBAETCSl IMOHMMAHHME 3HAYUMOCTH U  OOILIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

Conepxanne y4eOHOTO Kypca HampaBleHO Ha 3aKpeIUICHHe 3HAHUH,
MOJIYYEHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE NPEJCTABICHUN O CIy4YalHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbraTe y 00y4aromuxcs J0JKHO CPOPMUPOBATHCS MPEACTABICHUE O
Haunbosiee ynoTpeOUTEIbHBIX U OOIKUX MAaTEMaTHYECKUX MOJEISAX, UCTIOIb3yEMbIX
JUIE  ONHUCAHUs  AHTPOINOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
HOTPEIIHOCTE B pa3iM4yHbIE pPOJA H3MEPEHUsSX, UINTENbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJIEHUN U MPOIIECCOB
B oOmiectBe. YueOHBI Kypc sBIseTcss 0a30d JJIsi OCBOEHHS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJI0OB, HEOOXOIUMBIX CHEIUAINCTAaM HE TOJIbKO MHKEHEPHBIX
CHELUAIBHOCTEM, HO TaKKe COLUAIBHBIX M IICHUXOJIOTUYECKUX, ITIOCKOJIBbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKHM B 3HAYUTEJILHOM Mepe UCIHOJb3YIOT ammapaT
aHain3a OONbIIMX JaHHBIX. lleHTpaibHYI0 YacTh ydeOHOro Kypca 3aHUMAaeT
o0CyXJIeHHE 3aKoHa OOoJpLIMX 4ucen — (YHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MUMEIOIIET0 MaTeMaTHUECKYIO (popMaIu3aluio.

B cooTrBeTcTBUM C yKa3aHHBIMHM LEIsIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKa» Ha YrayOJIEHHOM YPOBHE BBIJCIIEHBI OCHOBHBIE
coziepkatenbHble TMHAN: «CiydaiiHble COOBITUS U BEPOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJBILINX YUCEID.

IIoMMMO OCHOBHBIX JIMHMWA B y4€OHBI KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUU MHONKECTB, HEOOXOAMMBIC JUIsl TOJIHOLIEHHOIO OCBOCHUS
MaTepuajia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MAaTeMAaTHUYECKHX Y4eOHBIX
KypCOB.

Copnepxanue nuHUM «CiydailHble COOBITHSI U BEPOSITHOCTU»  CIIY>KHT
OCHOBOM U1l (DOPMUPOBAHMS TPEACTABICHUN O paclpe/eleHUH BEpOsITHOCTEN
MEXK]ly 3HAUYCHHUSIMHU CIIyYalHbIX BEJIUYMH. BakHyr0 4acTh B 3TOM COAEPIKATEIBHON
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3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTaMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeeaeHusIMU.

TeMbl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIYYallHBIMU BEJIIMYMHAMU U
pacmpeiefieHus MU, aKIEHTUPYIOT BHHMMaHUE OOy4alollMXCsi Ha OMNHCAaHUU W
U3YYCHHUH CIy4YalHBIX SBICHUN C MOMOIIBIO HENPEPBIBHBIX (PyHKIHI. OCHOBHOE
BHUMAaHUE yACIISIETCS MTOKA3aTEIbHOMY U HOPMAJIbHOMY PAacIpeacIICHUSIM.

B yueOHOM Kypce mpeaycMmaTpuBaeTcs O3HAKOMHUTEIBHOE HM3yYeHUE CBSI3H
MEXIy CIIy4YalHbIMA BEJIIMYMHAMU W OINHUCAHHE H3TOW CBSI3M C IOMOIIBIO
Kod(h(UIIMEHTa KOPPeNIAlMH W €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COZIEpKaHUS Pa3BUBAIOT TEMY «/JlMarpaMMbl pacCEMBaHUs», U3YUEHHYIO Ha YPOBHE
OCHOBHOI'0 0011ero 0o0pa3oBaHMsi, © BO MHOIOM OIUPAIOTCS Ha CBEACHUS W3
KypCOB anreOpbl U FTE€OMETPUHU.

Emé oauH os1eMeHT  cojaepXaHus, KOTOpPbIM  Ipeajaraercs  Ha
O03HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBHUCUMBIX
COOBITUM, HACTYNAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIEHHUE ¢ pacIpeeicHueM
BEPOSITHOCTEN KOJMYECTBA TaKUX COOBITUM HOCUT pPA3BUBAIOLIMI XapakTep u
SIBJISIETCS aKTyaJbHBIM JJIsI Oyaylux aOUTYpPUEHTOB, MOCTYMAIOUIMX HAa y4eOHbIE
CIICIMAIBHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJOTUEH U
yIpPaBICHUEM.

Ha wu3yuenue yuebHOro kypca «BeposTHOCTP W CTaTHUCTHKAa» Ha
yriyojieHHOM ypoBHe oTBojutTcs 68 uvacoB: B 10 kmacce — 34 uyaca (1 yac B
Henento), B 11 kmacce — 34 gaca (1 gac B Heneno).

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




COJEPKAHUE OBYUYEHUA
10 KUIACC

I'pad, csa3ublii rpad, mytu B rpade: mukibl U nenu. CreneHp (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHS. DIIEeMEHTapHBIE
coObITust (Mcxojbl). BeposTHOCTh ciydailHOro coObITHs. biu3ocTh 4acTtoThl M
BEpPOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHIMU.

Onepaiuu HaJy COOBITUSIMU: TTepeceueHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. JIuarpamMmmel Ditiepa. @opmyiia ClI0KEHUsI BEPOSITHOCTEH.

VYcil0BHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEM. [lepeBo CilydaiiHOTO
skcniepuMenTa. @opmyna nonHou BepoaTHocTH. Dopmyna balieca. He3zaBucumele
COOBITHS.

bunapHbIil ciydaliHbIN ONBIT (MCTIBITAaHUE), yCIeX U Heyaada. He3zaBucumbie
ucnbiTaHus. Cepusi HE3aBUCUMBIX MCIIBITAHUM A0 IepBoro ycnexa. [lepectanoBku
u (Qakropuan. Ywucino coueranuil. Tpeyronpuuk Ilackans. ®opmyna OuHOMa
Herorona.

Cepusi He3zaBUCUMBIX HcHOblTaHud bepuymnu. CiydaiiHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuvaitnass  BenmunHa.  Pacnpenenenue  BeposATtHocten.  Jlmarpamma
pacopeaenenus. Onepanuy Haa CIy4YalHbIMU BEJIMUMHAMU. buHapHas ciydailHas
BenuuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHUAJILHOE.

CoBMecTHOE pacrpeieicHue JABYX CIydallHbIX BennuuH. HeszaBucumele
CIIy4allHble BEJIMYMHBL.MaTeMaTH4eCcKOe OXHAAHUE CIIYYalhHOW BEJIWYUHBI
(pactipenenenus). llpumepbl  NpUMEHEHHS  MAaTEMaTUYECKOIO  OKHMJIAHUA
(cTpaxoBaHue, JjoTepes). MaremMaTHuecKoe OXXHMJAHHE OWHApHOW Ciy4yailHOM
BEIIMYMHBI. MareMarndeckoe OXHJAHME CYMMBI  CIy4YalHBIX  BEJIWYUH.
MaremaTtnueckoe 0)KMIAHUE r€OMETPUYECKOTO " OMHOMUAIBHOTO
pacupeneneHui.

Jucnepcus ¥ CTaHAAPTHOE  OTKIOHEHWE  CIIyYaWHOW  BEJIWYHHBI
(pacnpenenenusi). lucniepcus OMHAPHON Clly4ailHON BeIuYnMHbl. MaremaTuyeckoe
OKMJAHUE IPOU3BEACHUS W JHUCHEPCUS CYMMbI HE3aBUCHUMBIX CIIyYalHBIX
BeMuuuH.  Jluciepcuss W CTaHAApTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenud. Jlucnepcus M CTAaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeneneHus.
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[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




HepasenctBo UeOwniméBa. Teopema YUebOniméBa. Teopema beprymmm. 3akon
Oonpmmx  uyucen.  BwiOopouHbld  MeTOn — uccieAoBaHuM.  BeibopouHbie
xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka nmpocTenmmx runoTe3 ¢ NOMOIIBK U3YYEHHBIX PaCIpeIeICHUMN.

HenpepriBHble ciydaiinble BenuuuHbl. [Ipumepbl. @yHKIUSA IUIOTHOCTH
BEPOATHOCTU pacupeneneHus. PaBHOMEpHOe paclpelesieHue M €ro CBOWCTBA.
3ajaun, NpUBOASIINE K OKA3aTEIbHOMY PacIpeACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbBHOMY pacupeneeHHUIO. OyHKUWS IJIOTHOCTHU BEPOSATHOCTHU
MOKA3aTeNbHOTO pacIpeesieHusl, PYHKIIUS MIIOTHOCTU BEPOSITHOCTH HOPMAaJILHOTO
pacupeneneHus. OyHKIMS NIOTHOCTA U CBOWCTBA HOPMAJIBHOI'O PACIIPEACIICHHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3anaum,
npuBoAsAUIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx cinydaiiHbix BenuduH. KoadduiumeHT muHEHHOM
koppensitud.  CoBMecCTHbIE  HaOMIOJEHUS  JBYX  BEJIMYUH. BbpIOOpOYHBIN
kod(uireHT koppensauuu. Paznuune Mexay JUHEHHOW CBS3bI0 U NMPUYUHHO-
CJIEZICTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOI HAMMEHbBIINX KBaIpaToB.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUUCKOTO  OOIecTBa,  MPEJICTABICHUE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) IATPMOTHYECKOT0 BOCTITUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIKEHUH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHUE AYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, cOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIDKCHUN HAyKd U JIEATEIIbHOCTHIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBBIO (3I0pPOBOC IHMTaHHE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH H
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepaMm  TpPOPECCHOHATBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ TPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  O0Opa30BaHHIO U
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caM0OOpa30BaHUI0 Ha TMPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMATHUYE€CKON HAIIPABICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIbHON
Cpelbl, 0CO3HaHUE MI00ATBHOTO XapaKTepa dKOJIOTUYECKUX MPOOIEeM, OpUECHTAIIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHS IUBUJIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHSATHH, OTHONICHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieTICHUs TIOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 151 0000IICHNS U CPABHEHHMSI, KPUTEPHH ITPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENbHBIC, €MHIUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNiaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUeHNUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE W OT POTHUBHOTO), BRICTPANBATh apTyMEHTAIUIO, IPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHSI U BBIBOJIBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTenbckue qelcTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUST W BBIBOJABI MO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B pPasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHUMATh U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBHH C YCIOBUSIMH U
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMHI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bOopMyIHpPOBaTH PA3HOTIIACHS, CBOU BO3PAXKECHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryisiTuBHbIE YHHBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
CamMoopranuszanus:
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COCTaBJIATh IJIaH, aJITOPUTM PELICHMs 3a]lauM, BEIOUpaTh CIOCOO pelieHus C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJIeTh  HABbIKAMU  IIO3HABaTEIbHOM  peQiieKcuM  Kak  OCO3HAHMS
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXKAAaTh TIPOILIECC M pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JCUCTBUS C JPYTMMU YJIE€HAMU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

CBOOOJHO OIEepUpOBaTh MOHATUSAMHU: Tpad, TIockuii Tpad), CBI3HBIN Tpad,
nyTb B rpade, Memnb, UK, JIEPEBO, CTEMCHb BEPIIUHBI, JEPEBO CIIYyYaitHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATHh TMOHATUSIMH: CIYYalHBIM OSKCIEPUMEHT (OTIBIT),
CIIyJaitHOoe COOBITHE, PJIEMEHTAPHOE CIyJ4aiiHOE COOBITHE (DIEMEHTAPHBIN MCXO)
CIIy4ailHOTO  OTBITA, HAXOJUTh BEPOSITHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHIIMU;

HAXOJUTh U (HOPMYITUPOBATH COOBITHS: TIEPECEUCHNE, 00ObEIMHEHNE TaHHbIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIL30BaTh JHATPAMMBI
Diinepa, KOOPAUHATHYIO TPSIMYIO JIJIsL PEIICHUs 3a/1ay, MOJb30BaThCs POopMyIion
CJIOYKEHUS BEPOSITHOCTEH ISl BEPOSATHOCTEHN JBYX U TPEX CIYYaHHBIX COOBITUH;
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ONEpPUPOBATh  NOHATHUAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSATHOCTEH, HE3aBHUCUMbBIE COOBITHS, JEpEeBO CIy4YailHOrO 3KCHEpUMEHTa,
HaXOJUTh BEPOSATHOCTU COOBITUH C NOMOIIbIO IpaBWUIa YMHOXXEHMS, JepeBa
CJIy4allHOTO OIIbITa, MCIOJb30BaTh (OPMYINy IOJHOW BEPOSTHOCTH, (HOPMYILy
baiieca mpu penieHun 3aad, onpeesiTh HE3aBUCUMOCTh COOBITUH 110 (opMyJIie U
110 OpraHU3aluy CITyYallHOTO KCIIEPUMEHTA;

NPUMEHSTh H3yYEHHbIE KOMOWHATOPHBIE (QOPMYINIBI ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4alHOTO OIbITa, PEIICHUs
3a/1a4 [0 TEOPHUU BEPOSITHOCTEN;

CBOOOJHO  OMEpUpPOBATH TMOHSTHSMHU: OWHAPHBIA  CIy4YalHBIA  OIBIT
(ucnipiTaHuE), yClieX W HeyJada, HEe3aBUCHUMBbIC HUCIBITAHUS, CepUsl MCIbITAaHUMH,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUM 10 TMEPBOro ycrexa, B
cepuM HCHbITAaHUNW BepHyIu, B OMbITE, CBI3aHHOM CO CIIy4alHbIM BBIOOPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OINEpPUPOBATH MOHSTUSIMU: CIy4yaliHas BEJIMYMHA, pAacHpe/eieHUe
BEpOSITHOCTEN, JauMarpamMma pacrhpejesieHusl, OuHapHas cllydaiiHas BeJIMYWHa,
reoMeTpuyecKkoe, OMHOMUATIBLHOE PaCIIPECIICHHE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, MCIOJb30BaTh TAaOIUIy COBMECTHOIO paclpeiesieHus JABYX CIydalHbIX
BEJIMYMH I BBIICICHUS PACIpPENEICHUs] KaXIOW BEJIIMYMHBI, OINPEICIICHUS
HE3aBUCUMOCTH  CIIly4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSATUEM
MaTEMaTUYECKOTO OXKUIAHUS CIydailHOM BEJIMYMHBI (pacnpeeneHus), IpUMEHSITh
CBOMCTBA MAaTE€MATHYECKOIO0 OKHJIAHWS TMpU PEIIEHWH 3aa4, BBIYUCIATH
MaTEeMaTUYECKOE 0’KHJIaHHEe OMHOMHUAIBLHOTO U T€OMETPUUYECKOIO PACIIPEICIICHHI;
CBOOOJHO OIEPUPOBATH MOHATUAMM: AMCIEPCHs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHCIIEPCUM CIIy4YalHON BEIWYWHBI
(pactipeniesieHHs) MPU PELICHUH 3a/lay, BBIYUCIATH JHMCIEPCHUIO M CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOT0 U OMHOMHAJIBHOI'O PacipeieICHUM.

K kony 11 kiacca oGyyaronuiicss HAQy4uTCs:

BBIYHCIIATH BEIOOPOYHBIE XapAKTEPUCTUKH 110 JAHHOW BBIOOPKE M OLEHUBATH
XapaKTePUCTUKH TEHEPaJbHOM COBOKYIMHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBaTh BEPOSITHOCTH COOBITHI U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKUE TUIIOTE3BI, NIOJIb3YSCh U3YYEHHBIMU PACIIPEACIICHUSIMY;

IPUBOAUTL  IIPUMEpPHl  3a4ad, NPUBOMAIIMX K  II0KA3aTeJIbHOMY
paclpeneneHuo, 3axad, IPUBOMAIIMX K HOPMAJbHOMY  PacCIpeiesICHUIO.
OnepupoBaTh NOHATUAMHU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpenenenus, QyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieeH s,
(YHKIMS TUIOTHOCTH W CBOMCTBA HOPMAaJbHOTO PaCIpe/eieHHUs ;0NpenesITh
KO3 OUIIMEHT TUHEHHON KOPPESIIUuHU, BEBIOOPOUHBIN KOIPHUIIMEHT KOPPETSAIIUU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3ae/ioB U TeM (uu¢posbie)
Ne i/ Kourpoabnbie | IIpakTnyeckue
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI pecypeni
1 DneMeHTHl Teopuu rpados 3
) Cry4daiiHble ONBITHI, CITydaiiHble COOBITHS U 3
BEPOSITHOCTU COOBITHH
Omnepanuu HaJ MHOXKECTBAMU U
3 coOpITuAMU. C0KeHNE U YMHOXKEHHE 5
BEPOSTHOCTEU. Y CIIOBHAsI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DneMeHTbl KOMOMHATOPUKU 4 1
Cepuu nocie0BaTeNIbHBIX UCIIBITAHUH.
5 Ucnpitanus beprymnu. CiydaliHpIi BBIOOD 5 1
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEJIMYUHBI U pACIIpeIeTICHUS 14 1 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoasnsie | IlpakTnyeckue
NnporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 3aKoH OONBIINX YHCET
DIIEeMEHThI MaTEMaTU4YE€CKON CTATUCTUKHU 6
HenpepsiBHbIE cnyyaliHble BEIMUUHbI
3 (pactipenenenusi), MoKa3aTeIbHOE U 4
HOpPMAJIBHOE pacipe/leleHUs
Pacnpenenenne Ilyaccona
CBs13b MEXy CTY9alfHBIMUA BEJIMYMHAMHU
O0001IeHE U CHCTEMATH3aIiA 3HAHWUI 11 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoimuecTBo yacoB DJIeKTPOHHbIE
Harta nu@posbIe

Ne ni/n Tema ypoka Kontpoasubie | IlpakTnueckue
Bcero U3yueHusi | oOpa3oBaTesibHbIE

padoTbI padoThI pecypesI

I'pad, cBs3HbI rpad), npeacTaBieHue
3a/1a4u C TTOMOIIbI0 rpada

Crernienb (BaJICHTHOCTB) BepIIUHEL. [1yTh
B rpade. Llenn u 1uKITe!

I'padbr Ha mockocTu. [epeBo
CIIy4allHOT' O 3KCIIEPUMEHTA

CrnyyaiiHble 3KCIIEPUMEHTHI (ONBITHI) U
4 cilyyaitHble cOOBITHSA. DeMeHTapHbIE 1
coOBITHA (MCXO/IbI)

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUAMU

BeposatHocTh ciydyaitHOro COOBITHSL.
BepositHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUMN, TPOTHBOIOJIOKHbBIE
coObITHsI. POpMyIIa CIOKEHHS
BEPOSATHOCTEU
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VYcnoBHast BEpOSITHOCTh. Y MHOYKEHUE
BeposiTHocTe. DopMyria yCIoBHOM
BEPOSITHOCTHU

YcnoBHas BEPOATHOCTb. Y MHOKEHUE
BeposaTHOCTEH. DOpMyIia yCI0BHOU
BEPOSATHOCTU

10

dopmyiia MOJIHON BEPOATHOCTH

11

®opwmyna baiieca. HezaBucumsblie
COOBITUS

12

KomOuHaTopHO€E MpaBUIO YMHOKEHHUS.
[lepecranoBku u axkropuan

13

Yucno couerannid. TpeyroibHHUK
[Tackainsa

14

®opmyna ouHoma HproToHa

15

Kontponsnas padora Nel: "T'padsr,
BEPOSITHOCTH, MHOXKECTBA,
KOMOMHaTopuKa'

16

buHapHbIl cTydaifHBIN OMBIT
(ucniblTaHue), ycrex U Heyaya.
HezaBucumsble ucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAHUH /10 TIEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX HCIIBITAHUM J10
IIEPBOro ycrexa

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymin

19

CraydaiiHplif BBIOOp M3 KOHEYHOM
COBOKYITHOCTH
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20

[IpakTuyeckas pabora c
UCIIO0JIb30BaHUEM JIEKTPOHHBIX TAOJIHIL

21

Crnydaiinas BennuuHa. Pactipenenenue
BeposiTHOCTEW. [narpamma
pacrpeneneHus

22

Onepaunu Haj caydaiHbIMU
BenrunHaMu. [IpuMepsl pacnipeeneHni.
bunapHnas cirydaiiHasi BEJIMYAHA

23

['eomeTpuueckoe pacrpeesieHue.
buHoMuaneHOE pacnpeneneHue

24

MareMaTtnueckoe 0’KMIaHUE CITy9aliHON
BeIM4MHbI. COBMECTHOE pacClpeAcIeHUE
JBYX CIIy4alHBIX BEJIUYHH

25

HesaBucumeble cirydyailHble BEJIMUMHBI.
CBolicTBa MAaTEMaTUYECKOT O OXKHIaHUS.
Maremaruueckoe OxKu1aHue OMHapHOU
CIy4aliHOW BEJIUYUHBI

26

MaremaTuyeckoe OKHUIaHue
reOMETPUYECKOro U OMHOMHUAIBHOTO
pacrpeneneHui

27

Jucniepcust U CTaHAAPTHOE OTKJIOHEHUE

28

Jucnepcust OuHapHOU ciy4aiiHOI
BeIM4rHbL. CBOWCTBA AUCIIEPCUU

29

MareMaTHueCKOe OKUIaHue
IMPOU3BCACHUA U NUCIICPCUA CYMMBI
HE3aBUCHUMBIX CJ'Iy‘IElfIHI:IX BCIIMYHH

30

Jlucriepcrsi ONHOMUATBHOTO
pacnpenenenus. [Ipaktiueckas padorta ¢
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UCTIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHI]
Jlucnepcust U cTaHIapTHOE OTKJIOHEHUE
31 TE€OMETPUUYECKOr O pacipeieIeHHUs. . 1 1
[IpakTuueckas padora c
WCIIONIb30BAHUEM DJIEKTPOHHBIX TaOIHUIY
32 O0o01IeHre u cucTeMaTH3aIus 3HaHU N 1
Kontponbnas padora No2: "UcnbiTanust
33 bepnymnmu. Ciyuaiinple BEIMUNUHBI U 1 1
pacnpenenenus"
34 O0001IeHe 1 cucTeMaTU3alus 3HaHui 1
OBIIEE KOJIMYECTBO YACOB I10 34 9 3
[MPOT'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE

padoThI padoThI pecypebi

HepasenctBo YebsiteBa. Teopema
1 Yeorrmesa. Teopema bepuymmm. 3akon 1
OOJIBIIUX YUCEI

Hepasencro YebsleBa. Teopema
2 YeosimeBa. Teopema bepnysu. 3akon 1
OOJIBIINX YUCET

Hepasencto UeOnimeBa. Teopema
3 Yeonmmena. Teopema beprymnu. 3akoH 1
OONBIIUX YUCEeI

4 Bri6opouHbIil METO iCCIeJOBaHUM 1

ITpakTHueckas paboTa ¢ UCIOJIB30BaHUEM
3JIEKTPOHHBIX TaOJINIL

['enepanbHas COBOKYIHOCTb U CllydailHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUYHBIMHU
6 xapakTepuctukaMu. OLeHKa CpeTHEro u 1
JUCIIEPCUU T€HEPATbHOU COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

['enepanbHas COBOKYITHOCTD U CITy4aiHas
BbIOOpKa. 3HAKOMCTBO C BBIOOPOUYHBIMU
7 xapakTepuctukaMu. OLeHKa CpeTHEro U 1
JMCTIEPCUU T€HEPATbHOW COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK
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OrneHuBaHUE BEPOSITHOCTEH COOBITHI IO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX THUITOTE3 C MOMOIIBIO CBOWCTB
H3Y4YEHHBIX paclpeneIcHun

10

Craructuueckas runoresa. [IpoBepka
IPOCTEUINX TUIIOTE3 C TOMOIIBIO CBOWCTB
W3y4YEHHBIX pacnpereaecHun

11

[IpakTrueckasi paboTa ¢ UCTIOIB30BAHHEM
3JICKTPOHHBIX TAOIHI]

12

[IprMeps! HENPEPBIBHBIX CITYYaHBIX
BeIUYUH. OYHKIMA TUIOTHOCTH
BEPOSATHOCTU

13

PaBHoMmepHoOe pacnpenenenue. [Ipumepst
3aJ1a4, IPUBOJIAIINX K TOKA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

14

CDYHKIII/ISI IJIOTHOCTH BCPOATHOCTU
IIOKa3aTCJIbHOI'O paClIpCACIICHUA

15

q)yHKI_[I/Iﬂ IIJIOTHOCTH BCPOATHOCTU
HOPMAJIBHOT'O paCIpCaciICHUs

16

[TocnenoBarenbHOCTh OMUHOYHBIX
He3aBHCUMBIX coObIThil. [Tpumep 3anaun,
NpUBOIALIEH K pacnpenenenuto Ilyaccona

17

ITpakTHueckas paboTa ¢ UCHOJIB30BaHUEM
3JIEKTPOHHBIX TaOJIHIL

18

KoBapuanust 1ByX Ciiy4aifHbIX BETUYHH.
Koaddumment koppensun

1

19

CoBMecTHBIE Ha6J'IIO,I[eHI/I$I ABYX BCJIMUNH

1
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20 Br16opounslit k03 uimeHT Koppensuu 1

21 Pasnuune Mex 1y JTMHENHON CBA3BIO U 1
MPUYHUHHO-CIIEICTBEHHON CBS3BIO

22 Jlunetinas perpeccus 1

23 [IpakTuueckas paboTa c UCIIOIB30BAHUEM 1 1
AJIEKTPOHHBIX TAOIHI]
[IpencraBieHne JaHHBIX C TOMOIIBIO

24 TaOJUI] ¥ TUarpaMM, olrcaTelIbHasI 1
CTaTHCTHKA

25 OMBITH ¢ pABHOBO3MOXHBIMHU 1
3JI€MEHTAPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITHI C 1
npuMeHeHueM Gopmyi
Brruucnenue BeposTHOCTEH COOBITHI C

97 pUMEHEHHEM TrpapuIecKnX METO/IOB: 1
KOOpJMHATHA MpsiMasi, IEPeBo,
Juarpamma Jusepa

28 CrnyyaifHble BEIMYUHBI U pacIipe/ieTICHUs 1

29 Marematuueckoe OKHIaHue CIydaiHOM 1
BEJIMYHHBI

30 MaremaTuyecKkoe OKUIaHUE CITy4YalHOU 1
BEJTMYUHBI

31 Kontponbnas padora: "BepostHocTb U 1 1
cTaTucTukKa"
Brruncnenue BeposiTHOCTEN COOBITHI C

32 npuMeHeHrueM GopMyi U rpapuuecKux 1
METO/IOB

33 Brruucnenue BeposTHOCTEH COOBITH C 1
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pUMEHEHHEM (OpMYIT U TpapUUecKuX
METOZI0B

CJIy‘IaI;'IHBIC BCJIMYUHLBI U paCIIpCaACIICHUA.

34 MareMarnyeckoe 0’KMIaHUE CITy9aliHON 1
BEJIMYMHbI
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJbTaTa
6 Teopust BeposITHOCTEH M CTaTUCTHKA
6.1 UuTtath U CTPOUTH TAOIUIIBI U AHATPAMMBI
6.2 OmnepupoBaTh  MOHATUSAMH:  cpeiHee  apupMeTHyecKoe,  MeJuaHa,
' HauOosnblllee, HAaMMEHbIIee 3HaUeHUE, pa3Max MacCUBa YMCIIOBBIX JaHHBIX
OrniepupoBaTh MOHATUSMHU: CITyYalHBIH SKCIEPUMEHT (OMBIT) M CIy4aliHOE
coObITHE, D3JEMEHTApHOE COOBITHE (PJIEMEHTapHbI HMCXON) CIy4dailHOro
6.3 OIbITa; HAXOAWUTb BEPOSATHOCTU B ONBITAX C PaBHOBO3MOXKHBIMH
CIIy4allHBIMH COOBITUSIMU, HAXO/IUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIIYYalHbBIX SKCIIEPUMEHTAX
Haxoguts u ¢dopmynaupoBaTh COOBITHS: IepecedyeHue U OObeIuHEHUE
6.4 JaHHBIX COOBITUH, COOBITHE, TPOTHUBOMOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCS AuarpaMmamu Disepa u GopMyIioi CI0KEeHUs BEpOSTHOCTEM
IIpH pEeLIeHNUH 3a/1a4
OnepupoBaTh NOHATUSMU: YCIOBHASI BEPOATHOCTb, HE3aBUCHMbIE COOBITHS;
6.5 HaXOAWTb BEPOSTHOCTU C IOMOULIbIO IIpaBWJIa YMHOMKEHHS, C IOMOILBIO
JiepeBa CIIy4aifHOT O OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS NP PEILICHUH 3a/1a4
OnepupoBarh MOHATHSMH: HUCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEPHUS
6.7 UCIBITAaHUHN, yCeX U HeyJauya; HaXOAUTb BEPOATHOCTH COOBITHM B cepuu
' HE3aBUCUMBIX HCIIBITAHUNA JO MEpPBOr0 YCIEXa, HAaXOAUTb BEPOSITHOCTH
COOBITHI B cepuu HcTibITaHui beprymnmun
6.8 OnepupoBaTh  MOHATHSAMM:  ClydailHas  BEIWYMHA, paclpeacicHUe
' BEPOSATHOCTEH, AUarpaMma pacrpeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJjbTaTa
) Teopust BepoSITHOCTEHN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUW  CIAyYallHOM  BEJIMYMHBIIIO
' pacnpeeneHuIo Uik C TOMOLIbIO AUarpaMMm
R 7 nnpnmnnnsm‘n HOHEHSITHUEM MaTeMaATHYECKOroO f\)KT TaAHWU S HOUBOOUTE
5.2 HepUpOBaTh — HOHATHEM —MaTEMaTUUYECKOrO—— OKUAaHUS, — NPUBOAUTD
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MPUMEPBI TOTO, KaK MPUMEHSICTCS MaTEMaTUYeCKOe OKUIaHUE CITy4aliHOU
BEJIMYUHBI, HAaXOAUTh MaTeMaTHYECKOe OXHUIAHWE 10 JaHHOMY
pacnpe/ieieHUIo

5.3

Hmets npeacraBieHne 0 3aKOHE OOJIBIINX YUCET

5.4

Nmeth MNpEaACTAaBJIICHUE O HOPpMAJIbHOM PAaCHpCACICHUN
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

K IIpoBepsieMblii 371eMeHT cOAepPKAHUSA
on

6 Teopust BEpOSATHOCTEN M CTATUCTHUKA

[IpencraBieHne NaHHBIX C MOMOIIBIO TabmuIl U auarpamm. CpenHee apupMeTHUECKOE,
6.1 MeauaHa, HauOoJblllee U HAaMMEHBIIIEE 3HAUCHHS, pa3Max, AUCIIEPCUS M CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrydaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonbl). BeposTHOCTh citydaiiHOro coObITHS. BIM30CTh 4YacTOTBIM BEPOSTHOCTH

62 coObIThii. CilyyaiiHble OIBITBI C PAaBHOBO3MO)KHBIMH 3JIEMEHTapHBIMU COOBITHUSMH.
BeposTHOCTH COOBITH B OMBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH

6.3 Omnepan  Hajx COOBITUSIMH: TiepeceueHHe, OObEIUHEHUE, MPOTUBOMOIOKHEIE

' coObITHs. narpammel Ditnepa. dopmMyina coxkeHHUst BEpOSTHOCTEH

6.4 VYcnoBHass  BEpOATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBO  Ciiy4allHOro

' skcnepumenTta. @opmyiia moaHoi BeposTHOCTU. He3aBucumMble coObITUS

6.5 KomOunaropnoe mpaBuno ymHoxeHus. IlepectanoBku u  daxropuan. Yucio

couetanuil. Tpeyronbuuk [lackansa. @opmysna OuHoma HeroToHa

bunapHblii ciydaliHbI ONBIT (MCHBITAaHHME), YycleX M Heynada. HesaBucumble
6.6 | wucnpitanus. Cepus HE3aBHCHMBIX HUCHBITAaHMKA 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCNIBITAaHUN bepHyu

CnyqaﬁHaH BCJIIMYMHA. Pacnpez[eﬂeHI/Ie BepOHTHOCTCﬁ. I[HarpaMMa pacipeaciiCHu.

6.7 [Ipumeps! pacnpeseneHuii, B TOM 4KCiIe F€OMETPUUECKOEn OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 Teopust BEpOSATHOCTEN U CTATUCTHKA
UuciioBble XapakTEPUCTUKU CIy4ailHbIX BEJIIMYMH: MaTE€MaTHYECKOE OXHUAAHUE,
JCIepcusl U CTaHAapTHOE OTKJIOHeHHe. [Ipumepbl npuMeHeHHs MaTeMaTH4YeCKOro
51 OXUJaHWSA, B TOM 4YMCIE B 3aJadyax M3 IOBCEIHEBHOM XW3HU. MaremaTuueckoe
' OKHJIaHWE OWMHAPHOW CITy4ailHOW BENIMYMHBI. MaTeMaTHudecKoe OKHUJIAaHWE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTemMaTtndyeckoe 0)KMIaHuEe U TUCIEepCHs T€OMETPUUECKOro U
OMHOMHUAJIBHOT'O pacIpeieleHuit
5.9 3akoH OONBIIMX YUCET M €ro pojb B Hayke, mpupoje u olmecTBe. BriGopouHsbIii
' METO/1 UCCIIEOBaHUN
5.3 [Ipumepsl  HempepbpIBHBIX  ClOydailHbIX BenuuyuH. [loHsATHE O TJIOTHOCTH
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pacripeneneHus. 3aaauu, TPUBOIAIINE K HOPMAILHOMY pactipenenenuto. [Tonsarue o
HOPMAaJIbHOM pacrpeieIeHHN
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
MpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpPaMMbl CPeIHEro 0011ero
TpeGoBaHust o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJrOPUTMAaMH pEIICHUs 3ajad;
ymMeHue (GOpMyIUpOBaTH M ONEPUPOBATH TMOHATHUAMHU: ONpPEICICHUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOA MaTeMaTU4YeCKOW HHIYKIUH;
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU: MHOXKCECTBO, IMOJMHOXKCECTBO, OICPAllMM HAJ MHOXKCCTBAMMH,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr A
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBsi3HBIN rpad, AepeBo, NUKII, rpad Ha IITOCKOCTH; YMEHHUE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIIOCOOAMH; UCMONIb30BaTh rpadbl MpU

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM ITOKAa3aTCIIEM, CTCICHBL C Hef/'ICTBHTCHBHBIM IIOKa3arciieM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIlMOHAIBHOE YHCJIO0, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 qHCell; YMEHHE HCIIOIh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001U
JCeIUTeIh W HaMMEHbIIee oOIlee KpaTHOe, alropuT™M EBKiInga mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TTO3UI[HOHHBIMH CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHSIMH M JiorapudmMamu, mpeodpazoBaHus IPOOHO-
palrOHAJIBHBIX BBID a)KCHI/If/'I; YMCHHC OIICPUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH oporpeccusa, reoOMETprUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/1aBaTh IOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apU(PMeTHUYECKHe NEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBOIUTH IPUMEPBI MCIIOIb30BaHMs KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
yYpaBHEHUsST ¥ HEPABEHCTBA, WX CHUCTEMbI; YyMEHHE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHUE peliarb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMONIBIO PA3IUYHBIX NPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C T[apaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacrei HAaYKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKLIMA, 4YETHOCTh (YHKILHUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
(GyHKIMU Ha TPOMEXYTKE, HETpepbIBHAs (YHKIHSA, aCHMITOTHI rpaduka
GbyHKLUU, TepBas M BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIUUCIIATH  MPOM3BOJHBIE  CYMMBI, HPOHM3BEACHHUS, YacTHOIO H
KOMIO3UIMK (YHKLIMH, HAaXOIUTh ypaBHEHHME KacaTeJbHOW K rpaduky
(GyHKLUMU; YMEHHE HAaXOIUTh MPOM3BOJIHBIE 3JEMEHTApHBIX (YHKIIHIA,
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIOJIb30BAHMEM alapara MaTeMaTHYecKOro
aHaJaM3a; MPUMEHSTh TPOU3BOAHYIO IS HAXOXKJICHHS HaWIydIIero
pelieHusT B MPUKIAAHBIX, B TOM YHCJE COLUAIbHO-SKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO
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HHTCrpaia, HNpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOICIUPOBAHHA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHne onepupoBaTh MOHATUAMU: TpaduK GyHKINH, oOpaTHas GyHKIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMHU, TMOKa3aTelbHas M
norapugmuueckasl (QYHKIHHA; YMEHHE CTPOUTh TpapUKH HN3yICHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
pelIeHHH 3a7a4d U3 JPYTHX YYeOHBIX NPEJIMETOB M 3a1ad W3 pealbHOM
KM3HHM, BBIPAKATh (POPMYJIaMU 3aBHCHMOCTH MEXIY BEIUYUHAMH;
UCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIMHA Ui pelieHus ypaBHEHHUH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHH, HEPABEHCTB U UX CHCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHCIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTaBJIAITh BBIPAKCHHUA, YPABHCHUSA, HCPABCHCTBA M HX
CUCTCMbI IIO YCJIOBHUIO 3aJavdd, HUCCICAOBATH MOJITYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3yJbTAaTOB;, YMCHHC MOACINPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOIIYYEHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE HU3BJIEKAaTh, MHTEPIPETUPOBATH
uH(popMaIuIo, MPEACTaBICHHYIO B Ta0iIMIaX, Ha auarpammax, rpadukax,
7 OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE€ C MPUMEHEHHEM TIpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; TpadUYeCcKH HCCIeA0BATh COBMECTHbIE

HaOJI0IEHUS C TOMOILBIO AUAarpaMM pacCenBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHHUC BbIYUCIIATH
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BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS W YMHOXEHHUS BEpOSTHOCTEH, (QOpMyny IOIHOM
BeposATHOCTH, popMmyny bepHymiu, komOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHMBATh BEPOATHOCTH pEaIbHBIX COOBITHH; YMEHHME OIEepHUpOBaTh
NOHATUAMU: CllydaiiHas BEJIMYMHA, paclIpelelieHUe BEPOSITHOCTEM,
MaTeMaTHYeCKOE OXXHMJaHUE, IUCHEpCUs M CTaHJApTHOE OTKJIOHEHHUE
CIly4ailHOM  BENMYMHBI, (QYHKIWUU paACIpENeNCHHS U  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIOJIb30BaTh CBOWCTBA M3YUYEHHBIX PACIpPEEIICHUN Ul PEIICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHSMMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHHE TPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpPUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YHMCIO COYETaHH,
YHUCIO  TEepecTaHoBOK; OuMHOM  HblOTOHa;  yMeHHEe  NPUMEHSTH
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, MpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BETUUYMHA YT, IUIOCKHUI yroj, ABYyTrpaHHbIN
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojll MEXKIy IUIOCKOCTSIMU,
9 paccTosHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMU,
PAcCTOSIHUE MEXIYy IUIOCKOCTSIMH; YMEHHME HUCIOJIb30BaTh MPU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKUE
MOJIEIM C TIOMOIIBIO TE€OMETPUYECKUX IOHATUH M BEJIMYWH, peIlaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r

YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOIPaHHHMK, TPaBUJIbHBI MHOIOIPDAaHHHMK, CEYCHHWE MHOTOrpaHHUKA,
KyO, mapajienenurnesl, Opu3Ma, NOHpamMuiaa, (Urypa M TOBEPXHOCTb
10 BpallICHUs, MWIMHIpP, KOHYC, map, cdepa, miomans chepsl, IUIOMAIh
MOBEPXHOCTH THPAMHJIBI, TPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYyca, IIapa, pa3BEéPTKa IOBEPXHOCTH, CCUCHMs KOHyca M LWIMHJPA,

napaujiCJIibHbIE OCHM HWJIW OCHOBAaHHIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOLIBIO JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIbHO
(bopmynupoBaTh OnpeeaeHNus U3y4yaeMbIX (QUryp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOIUTH Kiaccupukamuio Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOIHATE HEOOXOANUMBIE [JOINOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKType; NCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS TTPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, miIOHmIagb, OOBEM, IJIOMIAZb IOBEPXHOCTH), HCIIONB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOIUTh OTHOIIIEHHE 00BbEMOB TTOIOOHBIX (hHUTyp

YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
1 IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOU3BEJIEHUE, BEKTOPHOE TPOM3BEICHHUE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB

YMeHue BbIOMpaTh MOAXOISIINN METO JUIs pelIeH s 3a/1au; TOHUMaHHe
3HAYUMOCTH MAaTEMAaTUKU B M3YYEHUM IMPUPOIAHBIX M OOLIECTBEHHBIX
13 IIPOLIECCOB M SABICHMI; yMEHHE paclo3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHUE NMPUBOAUTH IPUMEPbl MaTeMaTHUECKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU
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INIEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA ETD

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Panuonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE JpPOOH, TPOILICHTHI,
' OecKOHEYHbIE TIepuoAnYecKre Apodu
13 ApudmeTrnueckuii KOpeHb HATypaJbHOW cTeneHH. J[eHCTBHS ¢ apu(pMETHIESCKUMHU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC M TaHTEHC YMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, TPAaBUIa OKPYIJICHHS, TIPUKHUIKA U OIICHKA
pe3yabTara BEIYMCIEHUN
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KomrmnexcHplie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliMOHATBHBIC YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [TokazaTenbHbIC U TOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie n 1poOHO-paIOHATTEHBIC HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OTpeaenTeh MaTPUIIBI
3 OyHKIMUU U TpaduKu
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OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble

3 ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkoum.
3.2 [IpomexyTkun  3HaKONOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MakcumMymbl U MUHUMYMbI (yHKOuU. HaubGonbliee u HauMeHblllee 3HAYEHUE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHBIM M LEJNbIM IOKa3aTreneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOMCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnToTel TpadukoB (yHkiuid. CpolicTBa  (QyHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuuu. [Ipon3BonHbIe 2IEMEHTAPHBIX (HYHKIUI
[IpuMmeHeHMe NPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [Ipsimble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKUE MATEPUAJIBI JJIA YUYUTEJA
YuebHo-MeToauueckoe o0ecrneyeHre mpenoaBaHusi MaTeMaTUKH (B TOMYHUCIIE Ha
yriyosieHHOM ypoBHe). CpenHee o6iiee oopa3oBanue. 10—11 kiraccsr :
metonunyeckoe nocobue / E.A. bapakoBa. — M. : ®I' BHY «MHcTtutyT conepxxanus
¥ MeTOA0B 00ydeHus», 2024. — 26 c.: ui.

*COOpHUK TUIIOBBIX 33JJaHUH JJISI TEKYIIETO OLIEHUBAHUS 110
yuaeoHbIMnpenMeTaM «Matematuka u «HpopmaTukay : METOIuYECKHE
pexomennaruu / T.B. Pacramanckas, E.A. bapakosa, A.C. I'opoaenckas. — M. :
OI'BHY «MHcTUTyT coaep:kanust 1 METOA0B oOyueHus», 2024. — 94 c.: u.

*CrieHapuu KOMIUIEKTOB y4€OHBIX 3a/IaHU-KOHTEKCTHBIX 33]1a4 K
y4eOHOMYKYpCY «BeposSTHOCTb M CTAaTUCTUKA» JIJIsl 00YUYaIOIINXCSI OCHOBHOI'O
oO1mrero odbpazoBanusi, 7 Kjacc : MeToauyeckue pekomenaanuu / T.B.
Pacramianckas,

11
E.A. BapakoBa. — M. : ®I'BHY «MHcTUTYT conepkaHusi U METOJIOB OOYUCHHSI,
2024. — 29 c.: umn.

» Cucrema OLICHKH I[OCTI/I}KCHI/Iﬁ IIAHUPYCEMBIX IIPCAMCTHBIX PC3YJILTATOB

ocBOeHHMs yueObHoro npeameta «Marematukay. Cpennee odiee o0pa3oBaHue :
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meroanueckue pekomenaanuu / JI.O. Pocnosa, E.E. Anekceera, E.B. by1iko,
N.N. Kapamosga ; nox pexn. JI.O. Pocnosoit. — M. : ®I'BHY «UaCcTUTYT
cojiep)KaHus U METOA0B 00OydeHus», 2024. — 37 c.: uiL.

* Peanmzarus mpogmiibHOTO 00y4YeHUS TEXHOIOTUYECKON (MHKEHEPHON)
HAIPaBJIEHHOCTU HA YPOBHE CPEIHEr0 00IIero o0pa3oBaHus : METOIUYECKUE
pexomenaaruu / T.1O. Jlomakuna, H.B. Bacunpuenko, A.1O. [lentud u ap. ; mox
pexn. T.YO. Jlomakunout. — M. : ®I'bHY «MHCTUTYT cTpaternu pa3BUTHUs
obpazoBanus», 2024. — 55 c.

* Meronnuecknit keic. Maremarnka. 10—11 xnaccel. MHOToOWwieHBI OT OJHOM
nepeMeHHoi. [lenenue mHorowiena Ha mHorowieH / T.B. Pactamanckas, E.A.
Bbapaxosa, A.C. I'oponenckas. — M. : ®I'BHY «MHCTUTYT conepkaHus U
METOJI0B 00yueHus», 2024. — 12 c.: ui.

* Metomnueckuii keiic. Maremarnka. 10—11 kmaccel. MatpuuHbIi criocoo
perieHusi cucTeM JuHeHbIX ypaBHenuii / T.B. Pactamanckas, E.A. bapakosa,
A.C. T'oponenckas. — M. : ®I'BHY «MHcTUTYT conepkaHus U METOJIOB
obyuenus», 2024. — 11 c.: un.

* Meronnueckuii keric. Maremaruka. 10—11 xmaccesl. [IpumMeneHne npon3BoIHON
k uccnegoBanuio ¢pynkuuu / T.B. Pactamanckas, E.A. bapakosa, A.C.
I'oponenckas. — M. : ®I'BHY «MHcTUTYT conep:kaHusl 1 METOJIOB OOYUECHHUSI»,
2024. - 13 c.: un.

 Cucrema OLICHKH JIOCTUKEHUM TIAHUPYEMBIX MTPEMETHBIX pe3yJIbTaTOB

OCBOEHHMs yueOHoro npeamera «Maremaruka». OCHOBHOE 001ee 00pa30BaHUE :
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meroanueckue pekomennaiuu / JI.O. Pocnosa, E.E. Anekceera, E.B. by1iko ; monx
penakuuen JI. O. Pocnosoit. — ®I'bHY «MHCcTUTYT cTparerun pa3Butus
obpazoBanus», 2023. — 48 c.: ui.
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* JlocTrKeHHE METANPEMETHBIX Pe3yJIbTATOB B paMKaX M3yUYCHHS ITPEAMETOB
MaTEeMaTHYECKOTO 0JI0Ka (OCHOBHOE 00111ee 00pa30BaHKE) : METOIMIECCKUE
pexomenpaaruu / JI.O. Pocinoga, E.E. Anekceesa, E.B. byiko ; nox pexn. JI.O.
Pocnogoii. - ®DT'BHY «UucTuTyT cTpaTeruu pa3Butusi oopazoBanusi», 2023. — 73
C.: WL

* Maremaruka (yrityosieHHbIN ypoBeHb). Peanu3zanus tpedosannit ®I'OC
cpeaHero oo1ero oopa3oBaHus : MeToardecKoe rmocooue s yuurens / J1.O.
Pocnoga, E.E. Anekceesa, E.B. byuko ; nox pea. JI.O. Pocnosoii. — ®I'bHY
«MHCTUTYT CcTpaTeruu pa3BuThs oopazoBanus», 2023. — 92 c.: ui.

Pa3znen Meronnueckue marepuainsl / Meroandeckue Buaeoypoku. — URL:
https://edsoo.ru/metodicheskie_videouroki/

OcHoBHOE 0o01mIee oOpa3oBaHUe

* Kakum OBbITh YPOKY MAaTEMAaTHKH B COBPEMEHHOM 1IKOJIe?

B Buneoponuke npeaiaraloTcs OTBETHI Ha BOMPOC, KAKUM TPEOOBAHUSM
OTBEYAET YPOK MAaTEMATHUKH, PEJICBAHTHBIN COBPEMEHHBIM TEHACHIIUAM Pa3BUTHS
o0Opa3oBaHus, 0OHOBJIEHHBIM (eJIepaIbHBIM TOCYAapCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAapTaM U defepaibHBIM 00pa30BaTEeIbLHBIM MPOrPaMMaM,

a TaKXKE aHeKBaTHBIﬁ HHTCpECaM U BO3MOKHOCTAM COBPEMCHHLBIX 06yanOH_II/IXC$I.
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Paznen Meronuueckue cemunapsl / Matemaruka. — URL:

https://edsoo.ru/metodicheskie-seminary/ms-matematika/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://content.edsoo.ru/lab/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-
regiony-ot-prepodavateley-mfti-i-fizteh-litseya/.

https://edsoo.ru/mr-matematika/
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[IOKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO

MYHMLUWNAJIbHOE KASEHHOE OGLLEOBPA3OBATE/IbHOE YYPEXXAIEHUE Ceptudukat FDS8E6A387D6A81BC17F132143562939F
"CPEQHSAA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPAZJCKOW OBJIACTH, [eicrayet ¢ 15.07.25 no 08.10.26
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