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IMNOACHUTEJIBHASA 3AIINCKA

VYuyeOHblli Kypc «BepoATHOCT, M CTaTUCTUKA» YriayOn€HHOTO YpOBHS
ABJISIETCSI  MPOJIOJDKEHHMEM W pPa3BUTHEM OJHOMMEHHOrO0 ydyeOHOro Kypca
yriayOia€HHOrO YpOBHS HA YPOBHE CpeJHEro oouero oopazoBaHus. Y4eOHbII Kypc
npenHasHaveH Juisi GOopMUPOBaHUS Y OOYyYarOIINXCSl CTATUCTUYECKON KYJIbTYPhl U
NOHUMAaHUS POJIU TEOPUHU BEPOATHOCTEH KaK MAaTEMaTH4YECKOTO MHCTPYMEHTA Ui
U3YYEHUS CIIy4alWHbIX COOBITUM, BEJMUYMH W TpoiieccoB. Ilpu u3yuenuun kypca
o0OoramaroTcsi OpeACTaBlIeHUs OO0y4yarlUXCi O METOAAX  HCCIEAOBAHMS
U3MEHUMBOIO MHUpPA, pPAa3BUBAETCS [MOHMMAHHE 3HAYUMOCTH M  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

Conepxkanne y4eOHOTO Kypca HampaBleHO Ha 3aKpeIUICHHe 3HAHUWH,
MOJIYYEHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE NPEJICTABICHUN O CIy4YalHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbraTe y 00ydaromuxcs J0JKHO CPOPMUPOBATHCS MPEACTABICHUE O
Haubosiee ynoTpeOUTEIbHBIX U OOIINX MAaTEMaTHUYECKUX MOJEISAX, UCIIOJIb3yEMbIX
JUIE  ONHUCAHUs  AHTPOINOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
HOTPEIIHOCTE B pa3iMyHble pPOAA H3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOM
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJIEHUN U MPOIIECCOB
B oOmiectBe. YueOHBIH Kypc sBIseTcs 0a30d JjIsi OCBOCHHSI BEpPOSITHOCTHO-
CTaTUCTUYECKUX METOJI0OB, HEOOXOIUMBIX CHEIUAINCTAaM HE TOJIbKO MHKEHEPHBIX
CHELUATIBHOCTEM, HO TaKKe COLUAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKHM B 3HAYUTEJILHOM Mepe UCIHOJb3YIOT ammapaT
aHaiin3a OONbIIMX JaHHBIX. LleHTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHHMAeT
o0CyXJIeHHE 3aKoHa OOoJpLIMX 4ucen — (YHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOIIET0 MaTeMaTHYECKYI0 (POpMan3aluio.

B cooTrBeTcTBUM C yKa3aHHBIMHM LEIsIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTP M CTATUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIAEICHBI OCHOBHbBIE
coziepkatenbHble TMHAN: «CiydaiiHble COOBITUS U BEPOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJBILINX YUCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKJIFOUEHBI JIEMEHTBHl TEOPUHU
rpagoB M TEOPUU MHONKECTB, HEOOXOAMMBIC JUIsl TOJIHOLIEHHOIO OCBOCHUS
MaTepualia JaHHOTO Yy4yeOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHX YYEOHBIX
KypCOB.

Copnepxanue nuHUM «CiydailHble COOBITHSI U BEPOSITHOCTU»  CIIY>KHT
OCHOBOM U1l (DOPMUPOBAHMS TPEACTABICHUN O PACIPEETICHUH BEPOSITHOCTEN
MEXly 3HAYCHHUSIMHU CIIyYalHBIX BEIUYMH. BakHYyI0 4acTh B 3TOM COAEPKATEIBLHOU
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3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU — MOKa3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMH.

TeMbl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIYYallHBIMU BEJIIMYMHAMU U
pacmpeneNeHusIMHA, AaKIEHTUPYIOT BHHUMaHUE OOYy4YalolUXCs Ha ONUCAHUU W
U3YYCHHUH CIy4YalHBIX SBICHUN C MOMOIIBIO HENPEPBIBHBIX (PyHKIHI. OCHOBHOE
BHUMAaHUE yAEIISIeTCS MOKA3aTEIbHOMY U HOPMaJIbHOMY PacCIpeIeTICHUSIM.

B yueOHOM Kypce mpeaycMmaTpuBaeTcs O3HAKOMHUTEIBHOE HM3yYeHUE CBSI3H
MEXIy CIIy4YalHbIMA BEJIIMYMHAMU W OIMCAHUE JTOM CBSA3M C TIOMOIIBIO
Kod(h(UIIMEHTa KOPPeNIAlMH W €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JMarpaMMbl paccerBaHUs», U3YUYEHHYIO 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. O3HaKOMJIEHHE C pacipeaciCHuEM
BEPOSITHOCTEN KOJMYECTBA TaKUX COOBITUM HOCUT pPA3BUBAIOLIMI XapakTep u
ABJISIETCSI AKTyaJbHBIM Ui OyIylIUX aOUTYypHUEHTOB, MOCTYHAIOUIUX Ha y4eOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, I[ICUXOJIOTHEH W
yIPaBJICHUEM.

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).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

I'pad, cs3ublii rpad, nytu B rpade: Mukisl U nenu. CteneHs (BaJeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4alHbIe COOBITHA. DJIeMEHTapHbIE
coObITust (Mcxojbl). BeposTHOCTh ciydailHOro coObITHs. biu3ocTh 4acTtoThl M
BEpPOSITHOCTH  coObITHM.  CnydaiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHIMU.

Onepaiuu HaJy COOBITUSIMU: TTepeceueHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. Jluarpammel Ditnepa. opmyiia clioKeHUsI BEPOSITHOCTEH.

VYcil0BHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEM. [lepeBo CilydaiiHOTO
skcniepuMenTa. @opmyna nonHou BepoaTHoCcTH. Popmyna barieca. HezaBucumbie
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 HcHOblTaHUA bepHymnu. CiydailHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

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

CoBMecTHOE pacrnpenesieHue JBYX CIy4YaWHbIX BelnunH. HeszaBucumbie
CIIy4allHble BEJIMYMHBL.MaTeMaTH4eCcKOe OXHAAHUE CIIYYalhHOW BEJIWYUHBI
(pactipenenenus). llpumepbl  NpUMEHEHHS  MAaTEMaTUYECKOIO  OKHMJIAHUA
(cTpaxoBaHue, JoTepes). MaTemMaTHUeCKOe OXXHJaHHE OWHApHOW Cily4ailHOM
BEJIMYMHBI. MareMaTndeckoe OXHIAHWE CYMMBl  CIy4YalHBIX  BEJIWYUH.
MaremaTtnueckoe 0)KMIAHUE r€OMETPUYECKOTO " OMHOMUAIBHOTO
pacupeneneHui.

Jucnepcus ¥ CTaHAAPTHOE  OTKIOHEHWE  CIIyYaWHOW  BEJIWYHHBI
(pacupenenenust). Jlucniepcus OMHApHOI clydailHOW BelMuMHbI. MaTeMaTtuueckoe
OKUJAHUE IIPOU3BEACHUS W JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BeMuuuH.  Jluciepcuss W CTaHAApTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenud. Jlucnepcus M CTAaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeneneHus.

11 KIIACC
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Hepasenctso UeOniméBa. Teopema UebniméBa. Teopema bepnymnu. 3akoH
Oonpmmx  uyucen.  BwiOopouHbld  MeTOn — uccieAoBaHuM.  BeibopouHbie
xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka nmpocTenmmx runoTe3 ¢ NOMOIIBK U3YYEHHBIX PaCIpeIeICHUMN.

HenpepriBuble ciyuaiinble BenuuuHbl. [lpumepsl. DyHKIMSA IIIOTHOCTH
BEPOATHOCTU pacupeaeneHus. PaBHOMEpHOe paclpelesieHue M €ro CBOKCTBA.
3ajaun, NpUBOASIINE K OKA3aTEIbHOMY PacIpeACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbBHOMY pacupeneeHHUIO. OyHKUWS IJIOTHOCTHU BEPOSATHOCTHU
MOKA3aTeNbHOTO pacipeesieHust, PYHKIIUS IIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacupeneneHus. OyHKIMS NIOTHOCTA U CBOWCTBA HOPMAJIBHOI'O PACIIPEACIICHHUS.

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

Kopapuanus naByx cinydaiiHeix BenuuuH. KoaddumnueHT auHEHHOM
koppensiiud.  CoBMecCTHbIEe  HAOMIOJACHHMS  JBYX  BeIUYMH. BbIOOpOUYHBII
kod(uireHT koppensauuu. Paznuune Mexay JUHEHHOW CBS3bI0 U NMPUYUHHO-
CJIEZICTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOI HAMMEHbBIINX KBaIpaToB.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSTHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA 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  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHMPOBAHUS Pa3JIMUHBIX CTPYKTYp, SIBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) IATPUOTHYECKOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPakKJTaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHUE AYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, cOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuvyeckoro BOCNUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUH NPAKTUYECKUX 3a]1a4 MaTeMaTUYeCKON HaIpPaBICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIbHON
Cpelibl, 0CO3HaHUE TJI00ATBHOIO XapaKTepa dKOJIOTUUECKHUX MPoOIeM, OpUEHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYECKOW KYJIbTYpOM KakK CpEJACTBOM TIO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBbIC NMPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHONICHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieTICHUs TIOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 7151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MMPOBOJMMOTO aHAIH3a;

BOCIIpUHUMATh,  (OPMYIUPOBaTH U  MpeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENbHBIC, €MHIUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYNIA;

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

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE U OT MPOTHBHOTO), BRICTPANBATh apTyMEHTAIIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHSI U BBIBOJIBI;

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

ba3oBble uccienoBareabcKkne 1eiicTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSATENILHO CIIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHKE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOMIONIEHUsI, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

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

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MHDOpPMAIMU, JaHHBIX, HEOOXOJUMBIX JIi 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(MOPMAIMIO, MPEACTABIATh €€ B Pa3IU4YHBIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIPHHHMATh U (POPMYJIUPOBATh CY)KJICHUS B COOTBETCTBUU 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¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, peliaeMoOi 3ajJadd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICI0OBaHMUS,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryisiTuBHbIE YHHBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
CamMoopranuszanus:
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COCTaBJIATh IJIaH, aJITOPUTM PEIICHUs 3a]1a4H, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
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 JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
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, JIOrOoBapuBaTbCs, OOCYXJaTh TIPOLIECC M pe3yiabTar padoThHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

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

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

CBOOOJHO OIEepUpOBaTh MOHATUSAMHU: Tpad, TIockuid Tpad), CBI3HBIN Tpad,
nyTb B rpade, Memnb, UK, JEPEBO, CTENCHb BEPIIMHBI, 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, KOOPAWHATHYIO TPSIMYIO JIJIsl PEIIeHUs 3aj/iay, MoJIb30BaThes (hopmyroit
CJIOYKEHUS BEPOSITHOCTEH JIJIsl BEPOSATHOCTEN JABYX U TPEX CIYYaHHBIX COOBITHH;
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ONEpPUPOBATh  NOHATHUAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSATHOCTEH, HE3aBHUCUMbBIE COOBITHS, JEpEeBO CIy4YailHOrO 3KCHEpUMEHTa,
HaXOJUTh BEPOSATHOCTU COOBITUM C NOMOIIbIO IpaBWUIa YMHOXXEHHMs, JAepeBa
CJIy4allHOTO OIbITa, HMCHOJb30BaTh (HOPMYIy MOJHOM BEPOSTHOCTH, (HOPMYILY
baiieca mpu penieHun 3aad, onpeesiTh HE3aBUCUMOCTh COOBITUH 110 (opMyJIie U
110 OpraHU3aluy CITyYallHOTO KCIIEPUMEHTA;

NPUMEHSTh H3yYEHHbIE KOMOWHATOPHBIE (QOPMYINIBI ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OMbITA, 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 HCIBITAHUWA JI0 TEPBOrO 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,
reoMeTpu4ecKoe, OMHOMUATILHOE PaCIIPE/ICIICHHE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, MCIOJb30BaTh TAaOIUIy COBMECTHOIO paclpeiesieHus JABYX CIydalHbIX
BEJIMYMH I BBIICICHUS PACIpPENEICHUs] KaXIOW BEJIIMYMHBI, OINPEICIICHUS
HE3aBUCUMOCTH  CIly4YalHbIX  BEJIMYMH;CBOOOJAHO  ONEPUPOBATH  IOHSATHUEM
MaTEMaTUYECKOTO OXKUIAHUS CIydailHOM BEJIMYMHBI (pacnpeeneHus), IpUMEHSITh
CBOMCTBA MAaTE€MATHYECKOIO0 OKHJIAHWS TMpU PEIIEHWH 3aa4, BBIYUCIATH
MaTEeMaTUYECKOE 0’KHJIaHHEe OMHOMHUAIBLHOTO U T€OMETPUUYECKOIO PACIIPEICIICHHI;
CBOOOJHO OIEPUPOBATH MMOHATUSIMH: JUCHEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHCIIEPCUM CIIy4YalHON BEIWYWHBI
(pactipeniesieHHs) MPU PELICHUH 3a/lay, BBIYUCIATH JHMCIEPCHUIO M CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMHAJIBHOT'O pacipeieICHU.

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, NOJIb3YSCh N3YYEHHBIMU PACIIPEACICHUAMM;

IPUBOAUTL  IIPUMEpPHl  3a4ad, NPUBOMAIIMX K  II0KA3aTeJIbHOMY
paclpeneneHuo, 3axad, IPUBOMAIIMX K HOPMAJbHOMY  PacCIpeiesICHUIO.
OnepupoBaTh NOHATUAMHU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpenenenus, QyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO paclpeieeHus,
(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 pa3aesioB H TeM (uu¢posbie)
Ne i/ Kourpoabnbie | IIpakTnyeckue
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI pecypeni
1 DneMeHTHl Teopuu rpados 3 1
5 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
Cepun nocienoBaTenbHbIX UCIIBITAHUI.
5 Ucnpitanus beprymnu. CiydaliHpIi BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEJIMYUHBI U pACIIpeIeTICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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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 1
DIIEeMEHThI MaTEMaTU4YE€CKON CTATUCTUKHU 6
HenpepsiBHbIE cnyyaliHble BEIMUUHbI
3 (pactipenenenusi), MoKa3aTeIbHOE U 4 1
HOpPMAJIBHOE pacipe/leleHUs
Pacnpenenenne Ilyaccona
CBs13b MEXy CTY9alfHBIMUA BEJIMYMHAMHU
O0001IeHE U CHCTEMATH3aIiA 3HAHWUI 11 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0

HukonaesHa, AVNPEKTOP
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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, cBsA3HBI Ipad, npencTaBicHue
3aJ1a4¥ C IMOMOIIIBIO Tpada

I'pad, cBs3HBIN Tpad, MpeacTaBiIcHUE
3aJ1a4 ¢ TIOMOIIBIO rpada

Crenenb (BaJIeHTHOCTD) BepIIuHBL. [1yTh
B rpade. Llenu u muxiel. I'padsl Ha
IJI0CKOCTH. [lepeBo cinydaitHOro
HKCIEPUMEHTA

CrnyyaitHble S5KCIIEPUMEHTHI (OMBITHI) U
4 ciydaifHble COOBITHA. DIeMeHTapHbIE 1
COOBITUS (MCXOBI)

BeposTHOCTD ciy4aifHOro COOBITHS.
BeposTHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

6 BxoaHas koHTposibHas pabora 1 1

[Tepeceuenne, 00bEAMHEHUE MHOKECTB U
7 COOBITHI, TPOTUBOMOIOKHBIE COOBITHS. 1
dopmyna coKeHHs BEPOSITHOCTEH

VYcnoBHas BEPOSATHOCTb. Y MHOXKEHHE
BeposITHOCTEH. DOpMyIia yCI0OBHOU
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BEPOSATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposiTHOcTel. Dopmyria yCIoBHOM 1
BEPOSATHOCTH

10 dopmyiia OITHOIN BEpOITHOCTH 1

11 ®opmyna baiieca. HezaBucumele 1
cOOBITHS

12 Komb6uHaTropHoe npaBuio yMHOXKEHHUS. 1
[TepectanoBku u hakropuan

13 Yucio coueranuil. TpeyroabHUK 1
ITackans

14 ®opmyna 6uHoma HeroToHa

15 KontponbHas pabora 3a 1 nmonyroaue 1 1
bunapHbIli cIy4alHBbIN OIBIT
(ucmpITaHKE), yCIIEX U HEyaaua.

16 HezaBucumeble ucnbiranus. Cepust 1
HE3aBUCHMBIX UCIIBITAHUH /10 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUH J10 1
IIEPBOrO yclexa

18 Cepust HE3aBUCUMBIX UCIIBITAHUI 1
bepnymn

19 CrnyyaitHblil BBIOOp 13 KOHEYHOU 1
COBOKYITHOCTHU

20 [TpakTuyeckas pabota ¢ 1
UCIIOJI30BAaHUEM JIEKTPOHHBIX TaOJIMIL

21 Cnyuaiinas BennuuHa. Pacnipenenenue 1
BeposiTHOCTEH. J[{narpamma
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pacnpeneneHus

22

Onepaunu Haj caydaiHBIMU
BenM4rHaMu. [IpumMeps! pacnpeneneHui. 1
bunapnas cirydaiiHasi BeJIMYHHA

23

I'eomeTpudeckoe pacrpeeseHue.
buHomMuaneHOE pacrpeneneHue

24

MareMaTnyeckoe 0KHUJIaHHUE CIy4alHON
Benn4uHblL. COBMECTHOE paclpeieiieHue 1
JBYX CIIy4alHBIX BEJIUYHH

25

He3zaBucumele cinydaiiHble BEIMYUHBI.
CBolicTBa MaTEMAaTUYECKOT 0 OXKHIaHUS.
MaremaTtuueckoe 0xu1aHue OMHAPHOM
CIIy4allHOM BEJIMYHUHBI

26

Matematudyeckoe OKuaHue
T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO 1
pacrpeneneHuin

27

Jucnepcus v cTaHIapTHOE OTKIIOHEHHE 1

28

Jucnepcus OuHapHOU ciiydaitHON
BeIM4MHBI. CBOWCTBA AUCIIEPCUU

29

Maremaruueckoe OXHUJaHUEC
MMPOU3BCACHUA U JUCIICPCUA CYMMBI 1
HE3aBUCHUMBIX CJIyIIafIHBIX BEJINYNH

30

Jucnepcust GMHOMHAILHOT O
pactpenenenus. [Ipaktuueckas padora ¢ 1
UCIIOJIb30BaHUEM HJIEKTPOHHBIX TaOJIMIL

31

['onoBast koHTpoONBHAs paboTa 1 1

32

O0001IeHYE ¥ cUCTEMAaTH3allu 3HAHUM 1

33

Ucneiranus bepnynnu. Cinyvaiinbie 1
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BEJIMYMHBI M PACIIPEICIICHHSI

34 O06001IeHre U CUCTEMaTH3alHsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
w/n Tema ypoka Beero Koutpoasnbie | IlpakTuueckue fllsyqennﬂ (1)[6[()1:11;0B3Te.]1])ﬂl)le
padoThI padoThI pecypebi
HepasenctBo Uebbimea. Teopema
1 YeoOrmmea. Teopema bepuymnu. 3akoH 1
OOJBIINX YUCEI
Hepasencrso Yeoniena. Teopema
2 Yeoboiuena. Teopema bepuymnnu. 3akon 1
OOJBIINX YHUCEI
HepasenctBo YeOnimeBa. Teopema
3 UYeowmmena. Teopema bepryim. 3akoH 1
OONBIINX YUCEI
4 Br16opouHbIii METOT MICCIIEJOBAHUIA 1
5 [IpakTuueckas padboTa ¢ UCIIOIb30BaHUEM 1
AIEKTPOHHBIX TAOIHUIL
6 Bxonnast koHTposbHAsA pabora 1 1
I'enepanbHas COBOKYITHOCTb U ClIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BRIOOPOUHBIMU
7 xapaktepuctTukaMu. OLeHKa CpeTHEro 1 1
JCTIEPCUU TEHEPAIbHOM COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOUHBIX XapaKTEPUCTUK
3 OrneHuBaHuE BEPOSITHOCTEH COOBITHI IO 1
BBIOOPKE
9 Cratucruueckas rumnoresa. [IpoBepka 1
MPOCTEHIINX TUIOTE3 C TOMOIIBIO CBOWCTB
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U3YYCHHBIX pacipeeIeHui
Cratuctuueckas runoresa. [Iposepka

10 MPOCTEUIITNX TUITOTE3 C TIOMOIIBIO CBOMCTB 1
M3YYEHHBIX pacrpeeiIeHui

11 [TpakTrdeckas paboTa ¢ UCTIOIB30BaHUEM 1
AJIEKTPOHHBIX TAOJHI]
IIpuMepsl HENPEPBIBHBIX CIIyYailHBIX

12 BeNMYUH. OYHKIMS TIOTHOCTH 1
BEPOSITHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepst

13 3aja4, MPUBOAIINX K ITOKa3aTeIbHOMY U K 1
HOPMaJIbHOMY pacipeieseHUsIM

14 KonTtponbHas pabora 3a 1 momyroaue 1

15 OYHKIMS MIIOTHOCTH BEPOSATHOCTH 1
HOPMaJIbHOI'O pacrpeaeieHus
[TocnenoBaTeIbHOCTh OJMHOYHBIX

16 HE3aBUCHUMBIX coObITHH. [Ipumep 3agaun, 1
NpUBOALICH K pacnpeneneHuro [lyaccona

17 [TpakTrdeckas paboTa ¢ UCTIOIB30BaHUEM 1
AJIEKTPOHHBIX TAOIHIL

18 KoBapnanus nByx ciiydyallHbIX BEJIMYUH. 1
Koadduruent koppensiuu

19 CoBMecTHBIE HAOII0IEHUS JIBYX BETMYUH 1

20 Br16opounslit ko3 unmeHT koppensuu 1

21 Paznuunie Mexx1y IMHEWHOHN CBA3BIO U 1
NPUYMHHO-CIIEICTBEHHON CBSA3bIO

22 JIuneitnas perpeccus 1

23 [TpakTuyeckas paboTa ¢ UCHOAb30BaHUEM 1

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMNNCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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SJICKTPOHHBIX Ta6J'II/II_I

24

HpCI[CTaBHCHI/Ie JaHHBIX C ITIOMOIIBIO
Ta6J'II/II_I " AdarpamMm, OIrucCaTCibHasa 1
CTaTUCTHUKA

25

OIBITHI ¢ PAaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMH COOBITHSIMU

26

Brranciienue BeposiTHOCTEH COOBITHI C
npUMeHeHHeM GopMyI

27

Brruncnenue BeposiTHOCTEH cOOBITHIT ©
IPUMEHEHHEM IpapUUECKUX METOI0B:
KOOpAMHATHAas Ipsimasi, 1EPEBO,
auarpamma Oiiepa

28

CrnyyaiiHble BEIMUMHBI U PACIIPENETICHUS 1

29

MareMaTtnueckoe 0’KMIAHUE CIIy4aliHON
BEJIMYHHBI

30

MaremaTuyecKkoe 0KUIaHUE CIIy4aluHOU
BEJINYNHBI

31

["'omoBast KOHTpOJBHAS paboTa 1 1

32

Brruuciienue BeposiTHOCTEH COOBITHIT ¢
npuMeHeHueM Gopmys U rpauaecKux 1
METOIOB

33

Brrancrnenue BeposiTHOCTEH COOBITHIT C
npUMeHeHneM GOopMyIl U rpapuuecKux 1
METOZI0B

34

Crny4daiiHple BeJIMYMHBI U PACHIPECICHHUS.
MaremaTtnueckoe 0’KMIaHUE CITy4aliHON 1

BCJINYHHBI
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OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
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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 U CTaTUCTHKA
6.1 UuTtath U CTPOUTH TAOIUIIBI U AHATPAMMBI
6.2 OmnepupoBaTh  MOHATUSAMH:  cpeiHee  apupMeTHyecKoe,  MeJuaHa,
' HauOosnblllee, HAaMMEHbIIee 3HaUeHUE, pa3Max MacCUBa YMCIIOBBIX JaHHBIX
OniepupoBaTh MOHATUSMU: CIIYYaWHBIH SKCIEPUMEHT (OMBIT) M CIy4aiiHOE
coObITHE, D3JEMEHTApHOE COOBITHE (PJIEMEHTapHbI HMCXON) CIy4dailHOro
6.3 OIbITa; HAXOAWUTb BEPOSATHOCTU B ONBITAX C PaBHOBO3MOXKHBIMH
CIIy4allHBIMH COOBITUSIMHU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTH COOBITUI B
M3YYEHHBIX CIIYYalHbBIX SKCIIEPUMEHTAX
Haxoguts u ¢dopmynupoBaTh coObITHS: TepecedeHue U oObeAWHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, TPOTHUBOMOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCS UarpamMmamu Jisepa u GopMyIioil ClIoKeHUs BEpOSITHOCTEH
IIpH pEeLIeHNUH 3a/1a4
OnepupoBaTh NOHATUSMU: YCIOBHASI BEPOATHOCTb, HE3aBUCHMbIE COOBITHS;
6.5 HaXOAUTb BEPOSTHOCTU C IMOMOUIbIO IpaBUJIa YMHOMKEHUS, C IOMOILBIO
JiepeBa CIIy4aifHOT O OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEIICHUH 3a/1a4
OnepupoBarh MOHATHSMH: HUCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEPHUS
6.7 UCIBITAaHUHN, yCIeX W HeyJayda; HaXOAUTh BEPOSITHOCTU COOBITUH B Cepuu
' HE3aBUCUMBIX HCIIBITAHUNA JO MEpPBOr0 YCIEXa, HAaXOAUTb BEPOSITHOCTH
COOBITHI B cepuu HcTibITaHui beprymnmun
6.8 OnepupoBaTh  MOHATHAMM:  CciydailHas  BEIMYMHA, paclpeiecHHe
' BEPOSATHOCTEH, AUarpaMma pacrpeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJjbTaTa
) Teopust BeposITHOCTEHN M CTaTUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUW  CIAyYallHOM  BEJIMYMHBIIIO
' pacnpeeneHuIo Uik C TOMOLIbIO AUarpaMMm
R 7 nnpnmnnnsm‘n HOHEHSITHUEM MaTeMaATHYECKOroO f\)KT HaHWSE HOUBOOUTE
5.2 HepUpOBaTh — HOHATHEM —MaTEMaTUUYECKOrO—— OKUAaHUS, — NPUBOAUTD
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MPUMEPBI TOTO, KaK MPUMEHSICTCS MaTEMaTUYeCKOe OKUIaHUE CITy4aliHOU
BEIMYUHBI, HAXOIUTh MaTEMaTHYECKOE OXHUAaHUE 10 JaHHOMY
pacnpe/ieieHUIo

5.3

Hmets npeacraBieHne 0 3aKOHE OOJIBIINX YUCET

5.4

Nmeth MNpEaACTABJIICHHUEC O HOPpMaJIbHOM PAaCpCaACICHUA
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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, HanOoJblliee U HaUMEHbIIIee 3HAUYCHHS, pa3Max, JUCIIEPCUS M CTaHIApPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrydaiiHble SKCIIEpUMEHTHI (OMBITHI) U CIIydaiiHbIE COOBITHS. DJIEMEHTAPHbIE COOBITHS
(ucxonbl). BeposTHOCTh citydaiiHOro coObITHS. BIM30CTh 4YacTOTBIM BEPOSTHOCTH

62 coObITui. CilyyaifHble OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposTHOCTH COOBITH B OMBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH

6.3 Omnepaniu  Hajx COOBITUSIMH: TIepeceueHHe, OObEIMHEHUE, IPOTUBOMOIOKHBIC

' coObITHs. narpammel Ditnepa. dopmMyina coxkeHHUst BEpOSTHOCTEH

6.4 VYcnoBHass  BEPOSATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH. JlepeBO  Ciay4alHOro

' skcnepumenTta. @opmyiia moaHoi BeposTHOCTU. He3aBucumMble coObITUS

6.5 KomOunaropnoe mnpaBuno ymHoxeHus. IlepectanoBku u  ¢daxropuan. Ywucio

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! pacnpesiesieHnit, B TOM 4Kciie T€OMETPUUIECKOen OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 Teopust BEpOSATHOCTEN U CTATUCTUKA
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 CITy4ailHOM BENWYMHBI. MaTeMaTH4ecKoe OXKHJIaHUE 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  ClAydalHbIX BenuuuH. [loHsATHE O MJIOTHOCTH
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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
INPOTPAMMBI CPEJHET'O OBILIEI'O OBPA3SOBAHUSI

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

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJrOPUTMAaMH pEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIOIOKHOE YTBEP)KIEHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU. MHOXKCECTBO, IMOJMHOXECTBO, OIICpallMd HaJl MHOXKCCTBAMU,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBs3HBINA rpad, AepeBo, UK, rpad Ha MIOCKOCTH;, YMEHHE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM ITOKAa3aTCJICM, CTCIICHL C I[eI‘/IICTBI/ITeJ'IBHEJM IIOKa3aTciIeM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIlMOHAIBHOE YHCJIO0, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 YHCell; YMEHHE HCIIOIh30BaTh MPU3HAKU JISTMMOCTH, HAUMEHBIINUN 00U
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TTO3UI[HOHHBIMH CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHSIMH M JiorapudMamu, mpeoOpa3oBaHUs IPOOHO-
palrOHAJIBHBIX BI)Ipa)KCHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH oporpeccusa, reoOMETprUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/aBaTh II0CIEOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apuPMeTHyYeCKue JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBbIC, JOrapu(PMHUUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHME peuaTbh ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C T[apaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

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

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
GyHKIMU Ha TPOMEXYTKE, HEMpepbIBHAs (DYHKIHS, aCHMOTOTHI Tpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIYMCIIITH  IPOM3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YaCTHOIO U
KOMIIO3UIMK (YHKIMHA, HAaXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIIOIb30BAaHMEM almapaTa MaTeMaTH4eCKOIo
aHaJlM3a; NPUMEHATH IMPOM3BOAHYIO [UIl HAXOXACHUS HaWIydlIero
pellieHuss B INPHUKJIAIHBIX, B TOM YHCJE COLUAIbHO-DKOHOMUYECKHX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO
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HHTCrpala, NpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOACIIMPOBAHUA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMA, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIMU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
peleHn: 3a7ad W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/a4 M3 peabHOU
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIMHA Ui pelieHus ypaBHEHHUH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXKECTBA PEIIEHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTAaBJIATHL BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U HUX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC 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 HCITIOJIB30BaAHHNEM arrapara anrerLI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BJEKaTh, WHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
7 OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C NPUMEHEHHEM TpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh 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 BbIYUCIIATDH
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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: CllydaiiHass BEIMYMHA, PpACIpPEICIICHUE BEPOSTHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIly4ailHOM  BENMYMHBI, (QYHKIWUU paACIpENeNCHHS U  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpENeiICHUN JUIsl pelIeHUs 3a/1ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpUPOBaTh MOHATHAMH: COUYETAaHUE, NEPECTAHOBKA, YUCIIO COYETAHUM,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue omepupoBaTh MOHATHSMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOH UM TUIOCKOCTBIO, Yroll MEXKIY IUIOCKOCTSIMH,
9 paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEXIYy IUIOCKOCTSIMH; YMEHHME HUCIOJIb30BaTh MPU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTEeMaTUYECKHE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r

YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajienenurnes, NOpuU3Ma, NHpamMuaa, (Urypa u IOBEPXHOCTb
10 BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMHJIBI, TPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs KOHYca M LMIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpAIllEHUs, UX CEUYEHHUS, B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNus U3y4yaeMbIX (QUryp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OlpoBEprarb HUX; YMEHHE MPOBOIUTH Kiaccudukanuo ¢Guryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue M0a00Us, TOA00HBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKType; NCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 II0IaAb, 00bEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, miIOMmA[b, OOBEM, IJIOMAIb IOBEPXHOCTH), HCIIONB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJuleNienuIieia, NHPaMUIbI, TPHU3MBI, LMIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TTOIOOHBIX (hUTyp

YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
1 IIPOM3BEACHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHUE BEKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

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

YMeHue BbIOUpaTh MOIXOSIINI METO JUISl PEIICHUs 3a/1a4i; TIOHUMaHHUe
3HAYUMOCTH MaTEMATUKU B M3YYCHUM MPUPOIAHBIX M OOLIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWW; YMEHHUE pACIIO3HABaTh IIPOSBICHHE 3aKOHOB

MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOAUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaT€MaTUYECKOU HAYKU

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Paunonaneupie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOW, MPOIEHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
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 W TaHTEHC YHCJIOBOIO 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
pe3yJibTara BEIYMCIEHUM
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 Lenble 1 1poGHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHUW 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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31 OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHBIM M LEJNbIM IOKa3aTreneM. EE cBoiicTBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
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 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuuu. [Ipon3BonHbIe 2IEMEHTAPHBIX (HYHKIUI
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxoxenue HanOObIIEro U HAMMEHBIEro 3HaYeHUs (YHKLUUU 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 U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

1. MaremaTtuka: ajreOpa M Haydaja MaTEMaTHYECKOrO aHaliu3a, reoOMETpHs.
Anrebpa u Havala MaTematuueckoro anammsa, 10-11 xmaccel/ Amumor ILA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AkinonepHoe oOmiectBo «M31aTenbcTBO

«HpOCBCIIIGHI/IG»

METOINYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. Teopust BEpOSITHOCTEN U CTATHUCTUKA. DKCIIEPUMEHTAIIbHOE yueOHOe TTocoOue
mist 10 m 11 ximaccoB obmeoOpa3oBarenbHbiXx  yupexaenuit./FO.H.  Tropun,
A.A.Makapos, . P.Briconkuii, n.B. Slimeuxko/MockBa.U31aTenbCcTBO
MIIHMO.2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Pecypcsl Enunoit  komiexkuuu 1mupOBBIX 00pa3oBaTElbHBIX PECYpPCOB

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

2. Poccuiickas snextponnas mkona (https://resh.edu.ru/)

3. ®I'BHY  «®enepanpHblii  MHCTUTYT  IIEJAarOrMYECKUX  U3MEPEHUIN»

(https://fipi.ru/)
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