MHUHHCTEPCTBO NPOCBELLEHHS POCCHIICKOH ®E/JIEPALIMHN
Komurer no obpaszosanuio # nayke Aamunucrpaunn Boarorpanckoii o6aacru
Otaen 06p83088ﬂl"l, ONEKH H NOMNeUHTE/ILCTEA AAMHHHCTPALHH HiioBaHHCKONO
MYHHIHIAABHOIO paiona

MBOY Jlorosckan COLI

PACCMOTPEHO COI'TACOBAHO YTBEPXKJIEHO
pykosoantens LLIMO meronuct no YP H.0, IMPEKTOPa 1IKONB
nﬁ(mu/ 107 - UA
Maucxkora JLIO, Uysawuna O.H. Yysaumua O.H.
TMportokoa Nel o1 «01» 092026 1. «01» 09 2026 1. Mpuka3 Ne248 o «01» 09 2026 1.
PABOYAS NPOI'PAMMA
(1D 7890254)

yuebnoro npegmera «BeposTHocTs H cTaTHCTHRA. Yraybiiennsii ypoBeHb»

Juis oOyyaroumxes 10-11 kiaccos

c./lor 2026



INOACHUTEJIBHAS 3AIINCKA

VYueOHblli Kypc «BeposSTHOCTP M CTAaTHCTHKA» YTIIYOJEHHOTO YPOBHS SIBJISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YrIyOJE€HHOTO YpOBHS Ha
YPOBHE CpeHero oo1mero oopazoBanus. Y 4eOHbIN Kypce MpeaHazHaueH A1t OPMUPOBAHUS
y 00yJaronuxcsi CTaTUCTHIECKON KyJIBTYPhI M TIOHUMAHUS POJIU TEOPUU BEPOSATHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTa IS M3Y4YeHHsS] CIIy4allHbIX COOBITUH, BEJIUYUMH U
npoiieccoB. [Ipu n3ydeHnn Kypca oboramaroTcs npeicTaBIeHrus 00yqaromnXcs 0 METO1ax
WCCJICIOBaHMSI M3MEHYMBOTO MHpA, Pa3BUBACTCS MOHUMAHHWE 3HAYUMOCTH U OOIIHOCTH
MaTEeMaTUYECKUX METOJOB IIO3HAHWS KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Coneprxanue yueOHOTO Kypca HalpaBJICHO Ha 3aKPETUICHUE 3HAHWH, TTOyUYeHHBIX TPU
M3yUYCHUM Kypca Ha YypOBHE OCHOBHOrO oOmiero oOpa3oBaHus, U Ha pPa3BUTHE
MPEACTABICHUA O CIIy4alHBIX BEIWYMHAX W B3aUMOCBS3SIX MEXKIYy HUMH Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPHHYTHl M3 OKpYKawllero mupa. B pesynbrare y
oOy4Jaromuxcs JOJDKHO C(hOPMUPOBATHCS MPECTABICHUE O HanboJiee yroTpeOUTEIIbHBIX H
00X MAaTEeMAaTHYECKUX MOJIENSIX, UCIIONB3yEMbIX ISl OMMCAHUS aHTPOIIOMETPUUICCKUX U
neMorpaUuecKnX  BEIIMYWH, TIOTPEIIHOCTEH B  pas3iuYHbIe poJia  HM3MEPCHHSX,
JUTUTEIBHOCTU O€30TKAa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SBJICHUN W TIPOLIECCOB B oOOIIecTBE. YUeOHBI Kypc SBIseTcsl 0a30il Al OCBOCHHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOMUMBIX CHEIHATACTaM HE TOJIBKO
WHXEHEPHBIX CIEUUATBbHOCTEN, HO TaK)K€ COLMAIBHBIX M TMCUXOJOTUYECKUX, MOCKOIBKY
COBPEMEHHbBIEC OOIIECTBEHHBIC HAYKU B 3HAYUTEIHHOU MEpE MCIOJB3YIOT anmapar aHaiu3a
OonpmIMX AaHHBIX. LleHTpanbHYyI0 YacTh Y4eOHOTrO Kypca 3aHMMaeT oOCy)KJIEeHHE 3aKOHa
OONBIIUX YHKCeNl — (PYyHAAMEHTAJIBbHOIO 3aKOHA MPUPOJbI, UMEIOIIEr0 MaTeMaTUYECKYIO
dbopmanuzaiuto.

B cooTBeTCTBMU C yKa3zaHHBIMH LIETISIMUA B CTPYKTYpe yueOHoro kypca «BeposaTHocTh
W CTAaTUCTHKa» Ha yriayOJEHHOM YpPOBHE BBIJICIICHBI OCHOBHBIE COJNIEPIKATCIIbHBIC JTMHUU:
«Cnyualinble cOOBITHS W BeposSTHOCTH» M «CiydaliHbIe BEIWYMHBI M 3aKOH OOJBIIUX
YHCeI».

[ToMuMO OCHOBHBIX JIMHUN B YU4EOHBIH KypC BKJIIOYEHBI AJIEMEHTHI Teopuu rpadoB u
TEOPUH MHOXKECTB, HEOOXOAMMBIC MJII TOJHOIIEHHOTO OCBOSHUS MaTepuajia JTaHHOTO
y4eOHOT0 Kypca M CMEKHBIX MaTEMaTHICCKUX YICOHBIX KypPCOB.

Copnepxxanue nuHun «CiydailHble COOBITHUS M BEPOSITHOCTUY» CIY>KUT OCHOBOM MJif
dbopMHUpOBaHUS TIPEACTABICHUA O paCHpeNelieHUH BEPOATHOCTEH MEXIy 3HAYCHHUSIMU
CIIyYalHBIX BEJIWYHMH. BaXHYI0 4acTh B 3TOM COAEPKATEIbHON JIMHUH 3aHUMAET U3YUYCHHUE
TCOMETPUYCCKOTO U OMHOMHAIBLHOTO PACIIPEICICHUN U 3HAKOMCTBO C UX HEMPEPHIBHBIMU
aHaJIOraMu — IMOKa3aTeIbHBIM U HOPMAJIbHBIM PacTpe/IeICHUSIMU.

Tembl, CBSI3aHHBIE ¢ HEMPEPHIBHBIMY CITyYallHBIMU BETMYMHAMH U PACIIPEICICHUSIMH,
aKIICHTUPYIOT BHUMaHUE OOYYArOIIMXCS HAa ONMMCAHUW W M3YyYCHUU CIyYalHBIX SIBJICHUU C



MIOMOIIBI0 HeNmpephIBHBIX GyHKIMK. OCHOBHOEC BHHUMAaHHE YACISIETCS IMMOKA3aTeIbHOMY H
HOPMaJIbHOMY PacTIpeICIICHUSIM.

B ydyebHOM Kypce mpemycMaTpUBaeTCs O3HAKOMHUTEIFHOE HM3YYCHHE CBSI3H MEXKIY
CIIyJallHBIMM BEJIMYMHAMH W OIMCAHWE OTOM CBSA3M C TOMOINIBI0 Koddduimenra
KOPPEJSAIUA U €r0 BRIOOPOYHOTO aHajora. DTH DJIEMEHTHI COJCP)KAHHSI PAa3BUBAIOT TEMY
«JlmarpaMmbl paccenBaHUs», M3YUYCHHYIO HA YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHuUsI, U BO
MHOTOM OTIMPAIOTCSI HA CBEJICHUS U3 KYPCOB aJIreOphl U TCOMETPHH.

Emé omuH s1meMeHT coaepKaHWs, KOTOPBIA mpeiaraeTcs Ha O03HAKOMHUTEIHLHOM
YPOBHE — TMOCJIEAOBATCIIBHOCTh CIAyYalHBIX HE3aBHUCHUMBIX COOBITHI, HACTYHAIONIUX B
eauHUIy BpeMeHH. O3HAKOMIICHHE C pacIpeeicHUEeM BEpPOSTHOCTEH KOJMYECTBA TaKUX
COOBITHII HOCHUT pPa3BUBAIOIIMK XapaKTep W SBISCTCA AaKTyalbHBIM IS Oymaymux
aOMTYPUEHTOB, TIOCTYIAIOIINX HA YYeOHBIE CIIEIIUATLHOCTH, CBA3aHHBIC C OOICCTBEHHBIMHU
HayKaMH, TICHXOJIOTHEN 1 yIIPaBJICHHUEM.

Ha n3ydenue yueOHOTO Kypca «BepossTHOCTh M CTaTUCTHKA» Ha YITyOJECHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34 gaca (1 gac
B HEJICJIIO).



COJEPKXAHUE OBYYEHUA
10 KUIACC

['pad, cBssubli Tpad, mytd B rpade: nukiabl U nenu. CreneHb (BaJ@HTHOCTD)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbs.

CnyyaiiHble SKCHEPUMEHTHI (OMbITBI) W CIy4YailHble COOBITHUA. JIEMEHTapHbIE
coObITUS (MCX0bl). BeposTHOCTH citydailHOro coObITHS. BiM30CTh 4acTOTHI U BEPOSTHOCTH
coObITHil. CiyyaliHbI€ OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Onepauuu HajJ COOBITUSIMU: TIEepecedeHHe, OObEeIUHEHHE, MPOTHUBOIOIOKHBIE
coObITus. Jluarpammsl Ditnepa. opmyiia cloxKeHUsI BEPOSITHOCTEN.

VYcioBHass  BEpPOATHOCTb. YMHOXKEHUE  BEpOSATHOCTEH. JlepeBo  cilydyaliHOTO
skcrepumenTa. dopmyiia nmojgHol BepositHocT. Dopmyna baiteca. HezaBucumebie coObITHS.

bunapHbIlil ciy4ailHbIil ONBIT (MCOBITAHWE), yclmex U Heyaada. HesaBucumble
ucnbiTanus. Ceprs HE3aBUCUMBIX HCHOBITAHUK 10 TepBoro ycmexa. l[lepectaHoBkH U
dakTopuai. Yucno coueranuid. Tpeyronbuuk I[lackans. ®opmysna 6mHoma HeroToHa.

Cepusi He3aBUCHUMBIX ucHbITaHui bepuymnu. CrydaiiHbli BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnas BennunHa. Pacnpenenenne BeposATHOcTeW. [lnarpamma pacnpeneneHus.
Onepauuy HajJ CllydyalHbIMHA BeJIWYMHaMH. buHapHas ciiydaiiHas BenuuuHa. lIpumepsl
pacrpeiefieHUi, B TOM YKCIIe TEOMETPUYECKOEe U OMHOMHUAIBHOE.

CoBMecTHOE paclpeiefieHne ABYX CIIydyalHbIX BelWuuH. He3zaBucumble ciydaiiHble
BEJIMYMHBL.MaTeMaTuuecKkoe 0KMIaHuEe CIy4aiiHOM BeJMYMHbI (pacnpenenenus). [Ipumepst
NPUMEHEHUsT MaTeMaTUYecKOro OXHUAaHus (CTpaxoBaHuUeE, JioTepes). Maremaruueckoe
OXuJaHue OWHApHON CcIydailHOM BeNMYMHBL. MaTeMaTHyecKoe OXHUIAAHHE CYMMBI
CIIyJallHBIX BEJIMYMH. MaTeMaTHYeCKOe OXHUIAHHE T€OMETPUUECKOr0 M OMHOMHUAIBLHOTO
pacnpeeneHui.

Jucnepcusi M CTaHAAPTHOE OTKJIOHEHHWE CIIy4YailHOW BeJIMYMHBI (pacmpeneneHust).
Jucniepcust OMHAPHON CydaitHOW BETWYHWHBI. MaTeMaTH4eCKOe OXKHJaHUE TTPOU3BEICHHS
YU JIACHEPCUS CYMMBl HE3aBUCHMBIX CIIyYaWHBIX BEIWYMH. JlUcnepcuss M CTaHaapTHOE
OTKJIOHEHHE OWMHOMHANBHOrO pacrpezaesieHus. Jlucnepcuss M CTaHIapTHOE OTKIOHEHUE

IF€OMETPUYECKOIO PACIIPEIEIICHHUS.
11 KITACC

HepasenctBo UeOniméBa. Teopema UebnimeBa. Teopema bepuymmu. 3akoH 0onbmnx
yrcen. Beibopounslii Mmetos uccienoBanuii. Beibopounsie xapakrepuctuku. OneHUBaHUE
BEPOSITHOCTU COOBITHSI TO BBIOOPOYHBIM JaHHBIM. [IpoBepka mMpocTeMIUX TUIOTE3 C
MTOMOIIBIO U3YUEHHBIX PACIIPEICICHUN.

HenpepriBHbIe citydaiinble BeqUunuHbl. [IpumMepsl. OyHKINS TTIOTHOCTA BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacnpesiesieHne M €ro CBOMCTBa. 3ajladyu, IPUBOJSIINE K



IIOKa3aTeIbHOMY paclpeiesICHUI0. 3a1auu, IPUBOASIINE K HOPMAJIbHOMY PACIPEECIICHHUIO.
@OyHKIMS MIOTHOCTH BEPOSATHOCTU MOKA3aTEIbHOIO pachpenesneHus, GyHKIUs MIOTHOCTU
BEPOSAITHOCTH  HOPMalbHOTO  pacnpeneneHus. DOyHKuus IIOTHOCTM M CBOWCTBA
HOPMAaJIbHOTO PaCIpEAEICHU.

[TocnenoBarenbHOCTh OJAMHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajauu, MPUBOJAILIUE K
pacnpenenenuro [lyaccona.

KoBapuamust aByx ciydailHbIX BenuduH. KoapuumeHT IMHEHHON KOppemnsiuu.
CoBMecTHbIE HAONIOACHUS JIBYX BEIMYMH. BbIOOpOUHBIA KOIDPHUIMEHT KOppensuuu.
Paznuune Mexay JIMHEMHOW CBS3bI0 M IPUYMHHO-CIECICTBEHHOW CBs3bl0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPaTOB.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATUCTHUKA» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMKM OOYy4YalIIerocss KakK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTUYECKUX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPakIaHCKOTO
oO1recTBa (BBIOOPHI, OMPOCHI U JPYTro€), YMEHUE B3aUMOJIEUCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

c(hOPMUPOBAHHOCTh POCCHUUCKON TIpa)KJaHCKOM HJICHTHYHOCTH, YBaXKCHHSI K
NpOIUIOMY M HACTOSIIIEMY POCCUHUCKON MaTE€MaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB W POCCUKWCKOM MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTUSIX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHWE JYXOBHBIX LEHHOCTEl pPOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, OTUYECKOTO IIOBEJACHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKEHHUI HayKHU U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa
B IIOCTPOEHUE YCTOMUUBOTO OyAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas OCTETHUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUH, pacCyk ICHUM, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM Pa3iIMyHbIX BUIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHSI TMPUMEHATh MAaTeMAaTUYECKHe 3HaHUS B MHTEpecax
3I0pOBOT0 U 0e30MmacHoro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHATAA H OTABIXA, pPETYJSIpHAs
¢du3nyeckass aKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHITUSX CIHOPTUBHO-
03OPOBUTENBHON IESITENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, WHTEPEC K pPa3THIHBIM
chepam mnpodecCHOHANBHON  NESITENBHOCTH, CBA3aHHBIM C MaTeéMaTUKOM u e
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiei mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHBl, TOTOBHOCTh UM CIOCOOHOCTHh K
MaTEMaTHYECKOMY OO0pa3oBaHWI0O W CaMOOOPa30BaHWIO Ha MPOTSHKEHWHW BCEU KU3HU,
TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEHICHUM NPAKTUUECKUX 3a/Jad MaTeMaTU4eCKOM
HaIlpaBJICHHOCTH;



7) IKOJIOTHYeCKOT0 BOCITUTAHHUS:

chOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYypbl, NMOHUMAHUE BIMSHUS COIMAIBHO-
PKOHOMHYECKUX MPOLIECCOB HAa COCTOSIHME MPUPOJTHON M COIMAIBLHON CpEjbl, OCOZHAHUE
rJI00aJbHOrO  XapakTepa HJKOJOTHYECKUX Mpo0JeM, OpHEHTAlus Ha PUMEHEHHE
MaTeMaTUYECKUX 3HAHUW IS pEIIeHUs 3ajJad B O0JacTH OKpPYXKaIIIeH Cpelibl,
MJJAHUPOBAHUE TMOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJIEACTBUN ISl OKpPY’Karomen
Cpelibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

chOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, MOHMMAaHUE MaTEMaTUYeCKON HayKd Kak
chepbl 4eTOBEUECKOM NEATENIbHOCTU, ITANoOB €€ pPa3BUTUSI U 3HAUYUMOCTH JJIsl Pa3BUTHS
UMBUJIM3AIMM, OBJAJCHHE S3BIKOM MAaT€MaTUKM M MaTEeMaTUYeCKOM KyJIbTYpoull Kak
CPEACTBOM MO3HAHMSI MUPA, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO
JEATEIIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCATbHBbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue geiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHUUYECKUX OOBEKTOB,
MOHSTUN, OTHOILIEHUW MEXIy MOHATUSAMHU, (DOPMYIHUPOBATH OMNpENENeHUsS TOHITHM,
yCTaHABIWBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(UKAIMK, OCHOBAHUS NI 00OOIICHUS U
CpPaBHEHMUSI, KpUTEPUHU MTPOBOJUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBATH U MPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIHHBIC U
OTpUlIaTeIbHbIC, EUHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBISIBJISIT MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOPEYHS B
dakTax, JaHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSX, MIpeylaratbh KPUTEPUH JJIsl BBISIBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIFOUYEHHU I, YMO3AKIIFOUEHUM 110 aHAJIOTHUH;

NPOBOAUTh  CAMOCTOSITEILHO  JIOKAa3aTeIbCTBA MAaTEMaTUUYECKUX  YTBEPIKICHUU
(mpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh APryMEHTALMI0, MNPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKICHHS U BHIBOJIBI;

BBIOMpaTh croco0 penieHus y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
penieHusi, BeIOUpaTh HamboJiee MOAXOMSIINN C YU4ETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBare/bCKue 1efiCTBUA:

UCIONB30BaTh  BOMPOCHl  KAaK  MCCJEAOBATEIbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopMyIUpOBaTH BOMPOCH], (PUKCHUPYIOIIUE MPOTUBOpPEUHE, MpoOJeMy, YCTaHABIUBATH
MCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHEHHE,



MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBAHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 0ObEKTa, SIBJICHUS, MPOIIECcCa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy O0BEKTaMH, SBJICHUSMH, ITPOIIECCAMU;

CaMOCTOSITeIbHO  (hOpPMYyJIMPOBAaTH OOOOIIEHHST ¥  BBIBOABI IO  pe3yJibTaram
NPOBEAEHHOIO HAONIOACHHS, HWCCIEJI0BAHMS, OIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BHIBOJOB M 00OOIICHUIA;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTUE  MpoIecca, a TAaKXKEe  BbIJBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nundopmanmeii:

BBISIBIISITH Je(DUIIUTHI HHGOPMAIINH, JTAaHHBIX, HEOOXOIUMBIX JIJIi OTBETa Ha BOIPOC U
JUTSL pEeIEeHUs 3a/1a4u;

BBIOMpPATh WHGOPMAIMI0O K3 KMCTOYHUKOB PA3NIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(MOpPMAIUIO Pa3IUYHBIX BUAOB U (popm
MPEJCTABIICHHUS;

CTPYKTYpUPOBaThb HMH(OpPMALMIO, NPEACTABIATH €€ B pa3Iu4HbIX (QopMax,
WJLTIOCTPUPOBATH Tpaduuecky;

OLICHMBATh HAAEKHOCTh HH(OpPMAIMKM TIO CaAMOCTOATEIHLHO CHOPMYIUPOBAHHBIM
KpUTEPUSIM.

KoMMyHuKaTUBHBbIE YHHBePCcAJIbHbIE YueOHbIe 1eliCTBUS

OO01enue:

BOCIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUU C YCJIOBUSMHU U LEISIMU
OO0IIeHHUs], SICHO, TOYHO, IPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS MO XOJy PpELICHHs 3aJayd, KOMMEHTHPOBATH IMOJIYYECHHBIH
pe3ynbTarT;

B XOJI€ 00CY’KIEHHMS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOU TEMBI, IPOOIIEMBI,
pelaeMoil 3aauM, BbICKAa3blBaTh HJIEH, HALEJICHHbIE HA MOMCK PEIEHUs, COMOCTaBIAThH
CBOM CYXJICHHUS C CYXACHUAMU IPYTHMX YYaCTHUKOB TUAIOra, OOHAPY>KMBATh pa3iuydve U
CXOJCTBO TMO3WIIMKA, B KOpPpeKTHOH Qopme ¢dopMynupoBarh pa3HOTIACHS, CBOU
BO3PaKEHUS;

IPEJICTaBIIATh PE3yJIbTaThl PEIICHUs 3a]]aul, SKCIIEPUMEHTA, UCCIIEOBaHUS, POCKTA,
CaMOCTOSITENIHO BbIOMpaTh (GopMaT BBICTYIUIGHHS C YYETOM 3a/lad Npe3eHTalud U
0COOEHHOCTEN ayIUuTOpHUH.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YU4eOHBIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PELICHUs 3a]lauM, BBIOMPATh CIOCO0 pelieHus: ¢ yu4EToM
UMEIOIIUXCA  PECypcoB W COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTUpPOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(POPMALIUU.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:



BJa/IeTh HABBIKAMM II03HABATENbHOW pe(dIeKCUU KaK OCO3HAHMS COBEpIIAEMbIX
JNEHUCTBUM M  MBICIUTENBHBIX MPOLECCOB, HUX PE3yJbTaTOB, BIAAETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpOIlecca U pe3yJIbTaTa pelleHrs MaTeMaTUIeCcKoi 3a1a4u;

IpEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUH 33]1a4H, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, MAHHBIX, HaNJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUAM, OOBSICHITH HPHUUHBI
JOCTYIKEHHSI U HEIOCTIDKEHUS Pe3ylbTaToOB JACSITENbHOCTH, HAXOAUThH OIIUOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSIT€IbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAWBHIYATbHON pabOTHI
IPU pEIIEHUHU Y4eOHBIX 3a]ay, IPUHUMATh 1I€JIb COBMECTHOM JEATENbHOCTH, TUIAaHUPOBATH
OpraHM3alMi0 COBMECTHOW paloThl, pacnpelneisTb BHJbI paboOT, J0roBapuUBaThCH,
00CyXKIaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHHST HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIpYINNOBbIX (opmax palboTel (0OCyXIeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBI» M HHBIE), BBIIIOJHATH CBOIO YacTh paOOTHl M KOOPJAMHUPOBATH CBOU
NEHCTBUS C IPYrUMH 4YJI€HaMHM KOMaH[bl, OLICHUBATh KaueCTBO CBOErO BKJIaJa B OOLIMii
IPOAYKT [0 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonimy 10 kiaacca oOyvaromuics HayqIuTCs:

CBOOOJHO ONEpPUPOBATHh MOHATHAMU: Tpad, MIOCKUA Tpad, CBSI3HBIN rpad, MyTh B
rpade, 1eMb, UK, 1ePEeBO, CTENEHb BEPIIUHBI, IEPEBO CIYYaAHOTO AKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMHU: CIyYaWHBINM SKCHEPUMEHT (OMBIT), CIy4ailHOE
COOBITHE, DJIEMEHTAPHOE CIy4aliHOE COOBITHE (PJIEMEHTAPHBIM MCXOJ) CIIYy4aifHOTO OIIBITA,
HaXOJUTh BEPOSITHOCTH COOBITUM B OMNbBITAX C PABHOBO3MOXKHBIMU SJIEMEHTaPHBIMU
COOBITUSIMH;

HaxOJUTh U (POPMyIHPOBATh COOBITHS: TIEpeceUeHNEe, 00beTMHEHNE JAHHBIX COOBITHH,
coOBbITHE, MPOTUBOIOJI0KHOE TAHHOMY, UCIIOJIB30BaTh JUarpaMMsbl Diliiepa, KOOPAUHATHYIO
NpsSIMYI0 I PEIIeHUs 3a/iad, MOJIb30BaThCsl (HOPMYJION CJIOKEHUS BEPOSITHOCTEU ISt
BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITHI;

OMEpUPOBaTh TMOHSTUSIMU: YCJIOBHAsi BEPOSITHOCTh, YMHOXEHHUE BEPOSITHOCTEH,
HE3aBUCHMBIE COOBITHS, JAEPEBO CIY4YalHOIO0 SKCIEPUMEHTA, HAaXOAUTh BEPOSTHOCTH
COOBITUI C TOMOIIBIO TMpaBUIa YMHOXKEHHS, J€peBa CIy4yaHOrO OIbITa, MCIOJIb30BATh
dbopmyiy moJIHOM BeposTHOCTH, Gopmyiny baiieca mpu pemieHuH 3aad, ONPENESATh
HE3aBUCUMOCTH COOBITHI 1O (hOPMYJIE U MO OPTaHU3AIMH CITYYaliHOTO SKCIIEPUMEHTA;

MPUMEHSATh HM3yYCHHbIE KOMOWHATOpHBIE (DOPMYIIBI JUISI TIEPEUMCIICHUS DJIEMEHTOB
MHOYECTB, JJEMEHTApPHBIX COOBITUM CIy4YallHOTO OIbITa, PEUIeHUs 3aJad M0 TEOPHH
BEPOSITHOCTEW;



CBOOOJIHO ONEpUpOBaTh NOHATUSIMU: OMHAPHBIA CIIy4alHbI ONBIT (KMCHBITaHUE),
ycIex W HeyJada, He3aBUCHMBbIC UCIBITAHMS, CEpUs HUCIBITAHUM, HAXOAUTh BEPOSITHOCTU
COOBITUI: B CEpPUM HCIHBITAHUN JO IMEPBOr0 ycClexa, B CEpUM UCHbITaHUN bepHymin, B
OTIBITE, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM U3 KOHEUYHON COBOKYMHOCTH;

CBOOOJTHO  ONEpUPOBATh MOHATHSIMHU: CiIy4yallHas BEJIIMYMHA, paclpeereHue
BEpPOATHOCTEH,  JOuarpaMma  pachpeneneHus, OuHapHas  ciydailHas  BEJIMYHMHA,
reoMeTpHUeCKOoe, ONHOMHUAIILHOE paclpeiesieHuE;

ONEPUPOBATh MOHATHUSAMHU: COBMECTHOE PACIpPEICICHUE JBYX CIIyYalHBIX BEJIMYMWH,
UCIIOJIb30BaTh Ta0JIMIy COBMECTHOIO pACHPEICNICHUs JBYX CIy4YalHbIX BEJIWYUH JJIs
BBIJICJICHHSI PACIIPENEIICHNs KaX/I0M BEJIMYMHBI, ONPENEICHUS HE3aBUCUMOCTH CIIy4YailHbIX
BEJIMYMH;CBOOOJJHO ONEPUPOBATH TMOHITHEM MATEMATHYECKOTO OXHUIAHHUS CIy4allHON
BEJIMYMHBI (paclpeneneHus), MPUMEHSTh CBOMCTBA MaTeMAaTUYECKOrO OXHJIaHUS IpU
pEelIeHUH  3aJad, BBIYMCIATH MAaTEMaTUYECKOEe  OXHMJAaHUE OMHOMHAIBHOTO U
reOMETPUYECKOTO pacHpeesieHnid; CBOOOJHO ONEepUpoBaTh MOHATUAMU: JUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHUE CIIyYalHOM BEJIMYMHBI, IPUMEHATh CBOMCTBA JIHCIIEPCHU
Clly4ailHOM BeNWYMHBI (pacupenesieHusl) Mpu pPEelIeHUH 3aj]lay, BBIYHUCIATh JAUCIEPCUI0 U
CTaH/IapTHOE OTKJIOHEHNE T'€OMETPUYECKOr0 U OMHOMUAIILHOTO pacipeiesieHui.

K konny 11 knacca oOyvaromuiics HayquTCs:

BBIUKCIIATh BBIOOPOYHBIE XapAKTEPUCTUKU IO JAaHHOW BHIOOPKE M OLICHMBAaTh
XapaKTEePUCTUKU F€HEPATIbHON COBOKYITHOCTH JIJAHHBIX MO BHIOOPOYHBIM XapaKTEPUCTUKAM.
OrneHnBaTh BEPOSITHOCTH COOBITUN M IPOBEPATH MPOCTEHIINE CTaTUCTUYECKHE TMIIOTE3bI,
IIOJIb3YSACh U3YYEHHBIMHU PACIIPEACICHUAMM;

MIPUBOJUTH IPUMEPHI 3a]1a4, MPUBOJAILNX K ITOKA3aTEIBHOMY paclpee]ICHUIO, 3a1a4,
OPUBOJALIMX K HOpPMaJbHOMY pacmpenencHuto. OnepupoBarh MNOHATUSAMU: (PYHKLIHS
IUIOTHOCTH  BEPOSITHOCTU  IIOKA3aTEJIbHOTO  pacrpeneieHusi, (QYHKIUS IJIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO  pachpefeseHus, (yHKUHUS TUIOTHOCTH U CBOWCTBA
HOPMAJIBHOTO  pacIpeAesICHUs;0NpeaAeyarbh KO3 (UUHUEHT JIMHEWHOHM  KOppPEeJALHH,
BBIOOPOYHBIN KOADPHUITUESHT KOPPETAIIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosaunyecTBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Kourpoasbnbie | IIpakTnuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI pecypenI
1 DJeMeHThI Teopuu rpados 3
) CryvaiiHble OTBITHI, CITydaifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanuy HaJ MHOXXECTBAMH U COOBITUSIMHU.
3 CrnoxeHue 1 yMHOKEHHUE BEPOSTHOCTEH. 5
VYcnoBHas BeposiTHOCTh. He3aBucumsie
COOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Ucnsitanusa bepaynnu. Cioyvaiinslii BEIOOp U3 5
KOHEYHO! COBOKYITHOCTH
6 Crnyualinble BETMUHHBI U paclpeiesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Koutpoabubie | IIpakTnuyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchl
3aKoH OOJBIINX YUCET 5
2 DJIEMEHThl MAaTEMAaTUYECKON CTATUCTUKU 6
HenpepeiBHbIE CilydaliHbIE BEJIUYUHbI
3 (pacmipeneneHusi), moka3zaTeabHOE U 4
HOPMAaJIbHOE pacIpeiesIeHus
4 Pacnpenenenue Ilyaccona
5 CBsi3b MEX]y CIIy4YallHBIMHU BETMYUHAMU 6
6 O000111eHrEe U cCUCTEMAaTU3AM 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 0







HOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTpoJabHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHHs

DJIEKTPOHHBIE
mudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBs3HBIMA rpad, npencTaBieHue 3aJauu
¢ momouisio rpada

CremnieHs (BaJIeHTHOCTH) BepIiuHbL. [1yTh B
rpade. Llenu u nuKIIbI

I'padsr Ha mockocTu. JlepeBo ciayyaiftHOro
JKCIIEPUMEHTA

CryyaiiHble SKCIIEPUMEHTSHI (OIIBITHI) U
Cily4ailHble COOBITHS. DJeMeHTapHbIE
COOBITHS (MCXO/IBI)

BeposTHOCTE CiTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAaPHBIMU
COOBITHUSMH

BeposaTHocTh cityyaifHOro cOOBITHS.
BeposiTHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTaPHBIMU
COOBITUAMU

[Tepeceuenue, 00beIUHEHNE MHOXKECTB U
COOBITHIA, TPOTUBOIIOIOKHBIE COOBITHS.
dopmyiia CII0KEHUS BEPOSITHOCTEH

VYcaoBHasI BEpOSITHOCTh. Y MHOKEHHE




BepoATHOCTEH. PopMyJia yCIOBHOM
BEPOSITHOCTH

VYcnoBHasI BEPOSITHOCT. Y MHOKEHHE

9 BeposiTHOCTEN. DOpMyI1a yCIOBHOU
BEPOSITHOCTH

10 ®opmyiia MOJHOK BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumblie coObITHs

12 KombOunaTopHOE npaBuiio yMHOXKEHUS.
[TepectanoBku U pakTopuan

13 Uucno coueranuil. Tpeyronsuuk [lackans

14 ®opmyna 6mHomMa HeroToHa

15 Konrponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXKECTBA, KOMOMHAaTOpHKa"
bunapHbIil ciydaiiHbIN ONBIT (MCIBITAHUE),

16 ycnex u Heyjada. HezaBucruMble HCIIBITAHUS.
Cepust HE3aBUCUMBIX UCTIBITAHUI 10 IEPBOTO
ycrexa

17 Cepust He3aBUCUMBIX MCIIBITAHUN J10 TIEPBOTO
ycrnexa

18 Cepus He3aBUCUMBIX UCTIbITaHUI bepHynu

19 Crnyualinplii BBIOOp U3 KOHEYHOU
COBOKYITHOCTHU

20 [IpakTuyeckast paboTa ¢ HCIIOIB30BaHUEM
AIIEKTPOHHBIX TAOJIHUI

)1 CnyuaiiHas BenuuuHa. Pacnipenenenue
BepoATHOCTEH. Jlnarpamma pacnpeneneHust

” Onepauuy Haj ciydyallHBIMU BETMYUHAMU.

[Ipumepsl pactipenenenuii. bunapnas




cnyqaﬁHaﬂ BCJIMYMHA

23

I'eomeTpuueckoe pacnpeneneHue.
bunomMuaneHOE pacnpeneneHue

24

Marematuueckoe 0KUIaHNE CIIy4alHON
BenMuMHbL. COBMECTHOE pacIpeesieHHe JBYX
CITy4YallHbIX BEJIUYUH

25

He3zaBucumslie cityyaliHble BEJIMUHHBI.
CBoICTBa MATEMATHYSCKOT'O OKUJAHUS.
MartemaTHueckoe OKuAaHne OMHAPHOM
CIy4ailHOM BEJIUYMHbI

26

MaremaTnaeckoe OKHIaHNE
FEOMETPUYECKOro U OMHOMHAIIBHOTO
pacrpeneeHun

27

I[I/ICHepCI/Iﬂ 1 CTAaHAAPTHOEC OTKIIOHCHUC

28

Jucnepcrst OMHAPHOM CTy4yaitHOW BEJTMYMHBIL.
CaoiicTBa aucnepcun

29

MaremaTudeckoe OXKuJIaHue IMPOU3BCACHUA U
JAUCTICPCUA CYMMBbI HC3aBUCHUMBbIX CJ'Iy‘IﬂfIHLIX
BCJIIMYHUH

30

Jucnepcus OMHOMHMAIBHOTO paclpe/IeeHusI.
[IpakTruyeckas paboTa ¢ UCIIOIB30BaHUEM
9JIEKTPOHHBIX TAOJIUI]

31

Jucnepcus U cTaHAAPTHOE OTKIOHEHHE
F€OMETPUUECKOr0 paclpeeeHUs. .
[IpakTuyeckast paboTa ¢ HCIIOIB30BaHUEM
9JIEKTPOHHBIX TAOJIUI]

32

O00011eHrEe U cUCTEMATU3aLMsl 3HAHUN

33

KonTponbHas padora Ne2: "Mcnbiranus




bepnynnu. CiiyyaliHble BETMYUHBI U
pacnpeneneHus"

34

0O00011IeHHE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 9acoB

Bcero

KonTtposbHbie
padoThI

IIpakTH4eckune
padoThI

Harta
H3Y4YeHH s

DJIEKTPOHHbIE
nugposbie
o0pa3oBaTesibHbIE

pecypchbl

HepasenctBo YeoOrimena. Teopema YeOrpiiena.

Teopema bepHysin. 3akoH O0IBIINX YUCEI

HepaenctBo Yeobbimera. Teopema Yebblena.

Teopema bepHysu. 3akoH OONBIINX YUCEN

HepasenctBo Yeonimena. Teopema YeOriiena.

Teopema bepHysin. 3akoH O0IBIINX YUCE

Br160pouHBIi METOT MICCIIeOBaHUN

HpaKTI/I‘{eCKaH paGOTa C MCIIOJIb30BAHUEM
SJICKTPOHHBIX Ta6J'II/IH

I'enepasibHast COBOKYITHOCTB U Clly4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakrepucTukamu. OLIEHKa CpEHEro U
JUCIIEPCUN TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

['enepanbHas COBOKYIHOCTb U CITydaifHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakTepucTukamu. OLeHKa CpeHero u
JMCTIEPCUH TeHEePAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHUE BEPOSTHOCTEH COOBITUI TIO
BEIOOpKE

Cratuctuueckas runoresa. [IpoBepka




MPOCTEHIINX TUIIOTE3 C MTOMOIIBIO CBOIMCTB
M3YYEHHBIX paclpeieICHUI

Craructuueckas runoresa. [Iposepka

10 IPOCTEUIINX TUIIOTE3 C IOMOIIBIO CBOIMCTB
M3YYECHHBIX pacrpe/eseHui

1 [IpakTdeckast paboTa ¢ HCIOIL30BaHHEM
AJICKTPOHHBIX TAOJIUIL

12 [TpuMepsl HEMIPEPHIBHBIX CITyYalHBIX BEIHYUH.
OyHKINSA MIIOTHOCTA BEPOATHOCTH
PaBHoMepHoe pacnpenenenue. [Ipumepnt

13 3a/1a4, IPUBOIAIINX K MTOKA3aTEILHOMY U K
HOPMaJBHOMY pacIpeiecHIsIM

14 OyHKIHSA MII0OTHOCTA BEPOATHOCTH
MOKAa3aTeIbHOIO paclpeaeeHUs

L5 OyHKIHS MIIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOI'O paclpeaeeHUs
[TocnenoBaTenbHOCTH OJIMHOYHBIX

16 HE3aBUCHUMBIX cOObITH. [IpuMep 3amaun,
npuBosLIel k pactpenenenuto [lyaccona

17 [TpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

13 KoBapuanust 1ByXx ciy4yailHbIX BETUYHH.
Koaddurment koppensuun

19 CoBmecTHBIC HAOIIONEHUS IBYX BEJIINYHH

20 Br10opounslit k03 HULMeHT Koppensuu

)1 Paznuuue Mexy TMHEUHON CBS3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneinas perpeccust




HpaKTI/I‘IGCKaﬂ pa60Ta C UCITIOJIb30BaHHEM

23
AIIEKTPOHHBIX TaOJIHIT

24 [IpencraBneHre JAHHBIX C TOMOIIBIO TaOIHII U
Jiarpamm, onucarebHas CTaTUCTUKA

)5 OnBITHI ¢ PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMH

26 Brruucnienue BeposTHOCTEH cOOBITHI C
npuUMeHEeHHEeM (hopMyT
Brruucnenue BeposTHOCTEH COOBITHH C

7 MPUMEHEHHUEM I'paUUECKUX METO/IOB:
KOOpJIMHATHAs MpsiMasi, IepeBo, Auarpamma
Oiinepa

28 CrnyualiHble BEJIMUUHBI U PACIIPENCICHUS

29 MaremaTuyecKkoe OKHIaHuE CIydaitHOM
BEJINYUHBI

30 MaremaTuyecKkoe 0KHIaHUE CIy4YaHON
BEJINYUHBI

31 KontponbHas padota: "BeposTHOCTL 1
craTucTuka"
Brruucnenue BepossTHOCTEH cOOBITHI C

32 npuMeHeHneM GopmyI U rpaduyecKux
METO/IOB
Brruncnenue BeposiTHOCTEN COOBITUH C

33 npuMeHeHHeM (opMyIT U TpapuuecKuX
METOJI0B
Crny4aiiHble BETMYMHBI U PaCIPEICIICHUS.

34 MaremaTuyecKoe 0KHIaHUE CIydaitHOM

BCJIMYHHBI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHON MTPOI'PAMMBI

10 KITACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
HPOBEPSEMOTO NPOrpamMMbl CpeHero odmero o0pa3oBaHus
pe3yJbTarTa
6 Teopus BeposATHOCTEN U CTATUCTUKA
6.1 YuTath ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI
6.2 OnepupoBaTh MNOHIATUSIMM: CpeAHee apudmernyeckoe, MeuaHa, HauOosblee,
HauMEHbIIIEE 3HAUEHUE, pa3MaxX MAacCHBa YHCIIOBBIX TAHHBIX
OmnepupoBaTh MOHATUSAMH: CIIyYalHBIH SKCIIEPUMEHT (OIBIT) U CIIydaifHOE COOBITHE,
6.3 JJIEMEHTapHOe COOBbITHE (JEMEHTapHBIH HCXOA) CIY4YalHOrO OIBITA; HAXOIUTh
' BEPOATHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU CIIy4alHBIMH COOBITUSMM, HAXOJIUTh U
CpaBHUBATh BEPOSITHOCTU COOBITUIN B M3yUEHHBIX CIIy4alHbBIX IKCIIEPUMEHTAX
Haxoaute u popmynupoBaTh COOBITHS: TIepeceueHre 1 00beJUHEHNE JaHHBIX COOBITHIA,
6.4 coObITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO; MOJIB30BAThCs JUarpaMMamu Jitiepa
U GOpMyJI0il CI0KEHUS BEPOSTHOCTEH IIPU PEIICHUH 3a/1a4
6.5 OnepupoBaTh MOHATUSMU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMbBIE COOBITHS; HAXOIUTh
' BEPOATHOCTH C IOMOUIBIO MIPAaBUJIa YMHOKEHHS, C IIOMOILBIO IEPEBa CIy4yalHOTO OMbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHUSAMHU: UCIBITAHUE, HE3aBUCHMBIC UCIBITAHUS, CEPHs HCIBITAaHUM,
6.7 yCIlex M Hey/aya; HaXOAUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBHCHUMBIX HCIIBITAHUMA
710 TIEPBOTO yCIieXa, HaXOUTh BEPOATHOCTU COOBITHI B CepUM UCTIBITaHHUN bepHyu
6.3 OnepupoBaTh TNOHATUSAMHU: ClydyaliHas BEJIWYMHA, pACIpPEIEICHUE BEPOSATHOCTEH,
' JMarpamMma pacrpeueeHus
11 KUIIACC
Kon N .
IIpoBepsiemble mpeAMeTHBIE Pe3y/IbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/JILHOM
LA NPOrpamMMbl CpeHero odmero o0pa3oBaHus
pe3yJbTaTa
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSTHOCTU 3HAYECHUU CIIy4allHOW BEJIMYMHBINO PACIPEICICHHUIO WIH C
' HOMOIIBIO JUArpaMM
OnepupoBaTh NOHATHEM MATEMATUYECKOTO OKUIAHUS, NPUBOJUTH MPUMEPHI TOTO, Kak
5.2 IIPUMEHSIETCSI  MaTeMaTHYeCKOe  OKUAAHME  CIIy4allHOM  BEJIMYMHBL, HAXOAMTH
MaTEMaTHYECKOEe OKUAAHUE 110 TAHHOMY PacIpeNeIeHUI0
5.3 Nmets npencTaBieHre 0 3aKOHE OOJIBITUX YHCETT




54 NMets npeacraBieHrne 0 HOPMaabHOM PaCIPEACIICHUN




IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
6

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue MaHHBIX C MOMOIIBIO0 TaOumil U quarpamMMm. CpemaHee apudMeTHIeCKoe, MEINaHa,
HauOOJbIlIee U HANMEHBIIIEE 3HAYCHUS, pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HaboOpOB

6.2

Cry4daifHple SKCTIEpUMEHTHI (OTIBITHI) U CIyYailHbIe COOBITHSA. DJIEMEHTAPHBIE COOBITHS (MCXOIBI).
BepositTHocTh citydailiHoro coObiTHs. biu3zocTs yacToThiM BepoATHOCTH coObITuil. CiyvaiiHble
OTBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUSAMHU. BepoATHOCTH COOBITHII B OIBITaxC
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Onepanuu  HaJx COOBITUAMHU: IepecedeHue, OOBEIUHEHHE, IPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammel Diinepa. @opmyra Cl0KEeHUS BEpOSTHOCTEN

6.4

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEH. JlepeBO CiIydallHOrO OSKCIEPUMEHTA.
dopmyiia oiaHOI BeposaTHOCTH. HezaBucumble coObITHA

6.5

KomOunatopHoe mnpaBuno ymHoxeHus. IlepectanoBku u ¢akropuan. Ywucno codeTaHUi.
Tpeyronsuuk Ilackans. @opmyna 6uHoma HeroToHa

6.6

bunaphblii ciyyaliHbplii ONBIT (MCHBITaHKE), ycleX U Heynada. HezaBucumele ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUHN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX McNbITaHUN bepHyim

6.7

CnyuaiiHas BenuuuHa. Pacrnipenenenue BeposTHocTed. Jlmarpamma pacnpenenenus. [Ipumepsl
pacnpeienieHuii, B TOM YHciie TeOMETpUIecKoen OMHOMUAIbHOE

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMeHT COleP:KAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEePUCTUKU CIIYYalHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OXXKHMJIAHHE, AUCIEPCHs U
CTaHJapTHOE OTKJIOHEHHUE. [IpruMepbl NpUMeHeHHs] MaTEMaTUUECKOTO OXKHUAaHUs, B TOM YUCJE B
3a/J1auax U3 TIOBCEIHCBHOM JKWM3HH. MareMaTHdecKkoe OXXUJaHue OWHApHOW CIydaiHON
BEIMYMHBL. MaTeMaTHYecKoe OXHUJAaHUE CYMMBI CIy4YalHBIX BEIWYMH. MaremaTH4eckoe
OKUJAaHHUE U JUCHEPCUS TEOMETPUYECKOr0 U OMHOMUAIBHOIO paclpeaesieHUui

52

3akoH OONBIIMX YHCEN M €ro pojib B Hayke, Mpupoie U obimiecTBe. BbIOOpOUHBI MeTon
HUCCIIEIOBAHNNI

53

[Ipumepbl HENPEPBIBHBIX CITy4YalHbIX BeTUYMH. [IOHATHE O MIOTHOCTH pacmpeaesieHus. 3aaauu,

MIPUBOJALINE K HOPMAJIBHOMY pacrnpezesieHuto. IloHaTne o HopMaabHOM pacipeesieHuU




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOMI OBPA30OBATEJBLHON
HPOI'PAMMDBI CPEJHEI'O OBLHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJabTATaAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJIrOpPUTMaMU pEUIEHUs 3a/4ady; yMEHHE
dopMyIHpOBaTE M ONEPUPOBATH MOHATHUSAMH: ONpEAeTeHHe, aKCHOMa, TeopeMa,
CJIEJICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTEJbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH;
OPUMEHSATH UX; YMEHHE (OPMYIHPOBATH OOPATHOE U MPOTUBOIIOIOKHOE YTBEPKICHHUE,
IIPUBOJUTH IPUMEPHI M KOHTPIPUMEPBHI, MCIONB30BaTh METOJ MaTEeMaTHYECKON
WHAYKIHH; TPOBOAUTH JOKA3aTENIbHbBIE PACCYKICHHS IIPH PEIICHNUHU 3a]a4, OLIEHUBATh
JIOTMYECKYI0 NPaBWIBHOCTb pAacCyKACHUH; YyMEHHME ONepupoBaTh MOHATHIMU:
MHOX€ECTBO, TOJMHOECTBO, ONEpallMM HaJ MHOXECTBAaMH; YMEHHE HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH ammnapaT JJs ONMCAaHUS PealbHbIX IPOLECCOB U SBICHUN
U OpU pEelIeHHH 3ajJad, B TOM 4YHCJIE€ U3 JIPYruxX Y4eOHBbIX MpPeIMETOB; yMEHHE
ONepupoBaTh MOHATUAMHU: I'pad, CBI3HBIA Tpad, AepeBo, LUK, rpad Ha IMIOCKOCTH;
YMEHHE 33[1aBaTh M ONMUCHIBATh Tpadbl pa3IMYHBIMK CIIOCO0AMHU; UCTIOIB30BaTh Tpadbl

IIPU pPEIlIeHUH 3a]a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYypadbHOE YHCIIO, IEJI0E YHUCIO, CTENeHb C
[ETBIM TIOKa3aTelieM, KOPeHb HATypajdbHON CTENEeHH, CTENEeHb C paIlOHAJIBHBIM
MoKa3aresjeM, CTeNeHb C JCHCTBUTENbHBIM IOKa3aTeleM, JIorapupm 4Yucia, CUHYC,
KOCUHYC U TAaHT€HC MMPOU3BOJIBHOTO YUCIIA, OCTATOK MO MOYJIIIO, PAIIMOHAIEHOE YUCIIO,
UPpAIMOHATIFHOE YHUCJIO, MHOXECTBAa HATypalbHBIX, IENbIX, pPalUOHAIBHBIX,
JCHCTBUTEIILHBIX YHMCEI; YMEHHE WCIOJIh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN
oOnMid TeNUTeNh ¥ HaMMEHBIIIee 0o0Iee KpaTHOe, anropuT™M EBKiHIA Mpu penieHun
3a]a4; 3HAKOMCTBO C Pa3IMYHBIMH TIO3HIIMOHHBIMH CHUCTEMaMHU CYHCIICHHUS; YMCHHUE
BBITIOJIHATh BBIYHMCIICHHE 3HAYCHUH W MPeoOpa3oBaHUs BHIPAKECHUH CO CTENEHSIMU U
norapudmamu, TpeoOpa3oBaHUs APOOHO-PAIMOHAIBHBIX  BBIPAKCHHUM, yMEHHUE
OTIEpUPOBATh TIOHATHUSMH: TIOCIEOBATEIBLHOCTh, apU(METHYEeCKass TPOTPECCHS,
reoMeTpHUECKasl Mporpeccusi, 0ECKOHEUHO YOBIBAIOIIAs T€OMETPUICCKas IIPOTPECCHS;
YMEHHE 3a7aBaTh IOCIEAOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyJI; yMEHHE OIEpPUPOBATh MOHATHUSMU: KOMIUICKCHOE YHCIO, COIPSKEHHBIC

KOMIUICKCHBIC YHCJIa, MOIYJAb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opma 3ammcu




KOMIUIEKCHBIX 4Hces (FeoMeTpuyYecKasi, TPUTOHOMETpUYecKas M anredpandeckas);
yMEThb TMPOU3BOAUTH apu(pMETHYECKUE JACHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IIPUBOJUTH MIPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHMCEII; ONIEPUPOBAThH IMOHATHUSAMU:

MaTpula 2x2 u 3x3, onpeaeanTenb MaTPULIbl, FEOMETPUYECKUIA CMBICIT ONPeIeIUTeNs

YMeHue onepupoBaTh NOHATUAMU: PALIMOHAIBHBIE, UPPALMOHAIbHBIC, [I0KA3aTEIIbHBIC,
CTEIEeHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPHUUECKUE YPAaBHEHHUS M HEPAaBEHCTBA, UX
CHUCTEMBI; YMEHHE  ONEpPUPOBATh  IOHATUSAMM:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHMH U HEPABEHCTB,
PAaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB W CHCTEM; YMEHHUE pEIIaTh YpPaBHEHWS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; peIIaTb YPABHEHUS,
HEpPaBEHCTBA M CHCTEMBI C IMApaMeTPOM; INPUMEHATh YPAaBHEHMs, HEPaBEHCTBA, HX
CUCTEMBI JJI pEeIICHNs MaTeMaTHUECKHX 3aJa4 U 3a]]a4 U3 pa3IM4HbIX 00JacTeil HayKu

U PEAIIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (GYHKLUS, YETHOCTh (DYHKIUH, MEPHOAMYHOCTH
(YHKINHU, OTPaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (YHKIIUH,
HauOosplllee M HaWMEHbIlee 3HAa4YeHHUs (YHKIUMM Ha HPOMEXYTKE, HENpepbIBHAs
GyHKLMSA, aCUMOTOTHI Tpaduka (QyHKIUH, NepBas U BTOpas MPOU3BOJHAS (PYHKLUH,
reOMETPUYECKUN U (PU3UYECKUN CMBICI IPOU3BOIHOM, IEpBOOOPa3Hasl, ONpeIeNEHHbIN
MHTETpal; yYMEHHE HAaXOJWThb ACUMITOTHI rpaduka (yHKUWU; yYMEHHE BBIYHCIATH
HPOM3BOJIHBIE CYMMBI, ITPOU3BEJCHHS, YaCTHOTO U KOMIIO3UIMU (YHKLUH, HAXOAUTh
ypaBHEHHME KacaTelbHOM K Tpaduky (GYHKIUM; YMEHHE HaXOAWTh IPOU3BOJHBIC
AJIEMEHTApHBIX (QYHKIHMI; YMEHHE HCIIOJb30BaTh IMPOU3BOJIHYIO I HMCCIEAO0BAaHUS
GyHKIMH, HaXOAWTh HAWOONBIIME M HAUMEHbBIIME 3HAa4YeHHs (QYHKIHUH; CTPOUTH
rpaUki MHOTOYJICHOB C KCIIOJIb30BAaHMEM ammapara MaTeMaTHYeCKOro aHaln3a;
IPUMEHSTh MPOU3BOAHYIO JUJISl HaXOXKACHHUS HAWIy4YlIero PelleHus B NPUKIATHBIX, B
TOM YHCJI€ COLUATBHO-I)KOHOMHUYECKUX M (PU3UYECKHUX 3a/1a4ax; HaXOAUTh IUIOUIaU U
00BbEMBI  (UTYp C TOMOLIBI0 HHTErpajia; MNPUBOJUTH NPUMEPHl MaTEMaTHYECKOTO

MO/JIEIMPOBAHUS C MTOMOILBIO AU epeHIMaNbHBIX YPaBHEHUH

YMeHne omnepupoBaTh TMOHATHAMHU: Tpaduk (yHKImu, oOpaTHas GyHKIMS,
KOMIO3UIMSA (YHKIMHA, TuHeHHas (yHKIUS, KBaApaTuyHas (QyHKIMS, pallMoOHAIbHAs
byHkmsi, creneHHas —(QYHKOWS, TpPUTOHOMETpuYeckue (yHKIuu, oOpaTHBIC
TpUrOHOMEeTpHUeckue (QYHKIMHM, TOKa3aTelbHas M Jorapupmuyeckas (QyHKIUY;
YMEHHE CTPOUTh TpadUKd W3YYCHHBIX (YHKIWH, BBIIONHATH IPEOOpa3OBaHHUS
rpaduKoB  (QYHKUIMH, WCHONB30BaTh TpaduKd i U3YyYEHHUs TPOLECCOB U
3aBUCUMOCTEH, MPH PELICHWH 3aJady M3 JPYrHMX y4YeOHBIX IMPEeIMETOB M 3a1ad W3

peanbHON JKU3HHW; BBIpaXaTh (OPMYyJIaMH 3aBHCHMOCTH MEXAY BEIHUYMHAMU;




UCTIOJIb30BaTh CBOMCTBA U rpaduku PyHKUWH I pelIeHus] ypaBHECHHUN, HEPABEHCTB U
3aJjad ¢ TapameTpamH; MH300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA

pelLIeHU YpaBHEHMM, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTb TEKCTOBbIE 33Ja4d Pa3HBIX THIIOB (B TOM YMCJI€ HA MPOLEHTHI, 10U U
4acTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4M U3 00J1acTH
yOpaBJIE€HUS JIMYHBIMM U CeMEMHbIMM (UHAHCAMHU); COCTABIATH BBIPAKECHMUS,
YpaBHEHMs, HEpaBEHCTBA W MX CHCTEMbl II0 YCIOBHIO 3aJaud, MCCIEI0BATh
MOJIyYUEHHOE pEIICHHEe U OLIEHHWBAaTh MPaBIONOJOOHOCTh pe3yibTaTOB; yMEHHE
MOJIETUPOBATh peajbHble CUTYyallMd Ha S3bIKE MaTEMAaTHKH; COCTaBJISATh BBIPAKEHUS,
YpaBHEHMs, HEpPaBEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJaud, HCCIIEI0BaTh
IIOCTPOCHHBIE MOJIETIM C HCIIOJIb30BAHMEM ammapaTa anreOpbl, MHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yIpTaT

YMeHne onepupoBaTh MOHATUSAMU: CpeiHee apupMeTHYecKoe, MeIuaHa, HaubombIee
Y HauMEHbIIEE 3HAYCHMs, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE YHCIOBOTO
Habopa; yMeHHE H3BIEKaTbh, MHTEPIPETUPOBATh MH(OPMAIUIO, MPEACTABICHHYIO B
TabauIax, Ha AMarpamMmmax, rpadukax, OTpakarollylo CBOMCTBA pealbHbIX MPOLIECCOB U
SBJICHUI; TPEACTaBIATh MHYOPMAIMIO C TIOMOLIBIO TAaOJIHUIl U JUArpaMM; HCCIEI0BATh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUYecKUX METOAOB U
ANIIEKTPOHHBIX CPEACTB; TrpaUUecKu HCCIeN0BaTh COBMECTHbIE HAOIIOACHUS C

MIOMOUIBIO THarpamMM pacCEeUBaHUs U JIMHEHMHOMN perpeccuun

YMeHue omnepupoBaTh IMOHATUSMU: CIydalHbIM ONBIT M clydyallHOe COOBbITHE,
BEPOSITHOCTh ~ CIY4YalHOTO  COOBITHS; yYMEHHE  BBIUUCIATH  BEPOSTHOCTH  C
UCTIOJBb30BaHUEM TIpaUYeCKHX METOJOB; MPHUMEHATh (OPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, (hopMyny MOIHONW BeposTHOCTH, (Gopmyny bepnyim,
KOMOUHATOpHbIE (akThl U (OPMYIbI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHIA;
YMEHHE  OIEpUpOBaTh  IOHATUAMM:  CllydyalHas  BEJIMYUHA, PACIPEICICHUE
BEPOSITHOCTEM, MAaTeMaTUYECKOE OXKUIAHUE, IUCIEPCUS M CTaHJAPTHOE OTKJIIOHEHUE
CllydailHOW BEJIMYUHBI, (QYHKUMU pACHpPEe]eHUs] U IUIOTHOCTH PAaBHOMEPHOTO,
[IOKA3aTeJIbHOIO0 M HOPMAJIBHOTO PAaCHpEelENICHNH; YMEHHUE HCIOJIb30BaTh CBOMCTBA
W3YYECHHBIX DPACIpPENEICHUN UId PELICHHs 3aJad; 3HAKOMCTBO C IOHATUSMHU: 3aKOH
OONBLIMX YMCE, METOJbI BEIOOPOUHBIX MCCIEIO0BaHUN; YMEHHE NMPUBOAUTH MIPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCENT B MPHUPOAHBIX U OOIIECTBEHHBIX SBICHMSX;
YMEHHE OIIEPUPOBATH MOHATHAMU: COYETAHNE, IEPECTAHOBKA, YACIO COYETAHUH, YUCIIO
NEepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHATH KOMOHMHATOpHBIE (DAKTBI U
paccykKAeHHs JUIsl peUIeHMs 33Jad; OLEHMBATh BEPOSITHOCTH pPEAlbHBIX COOBITHIA;

COCTaBJISATh BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH ITOJYyUYEHHBIN PE3yJIbTaT




YMeHue omnepupoBaTh IOHATHSAMHU: TOYKa, IpsiMasi, IUIOCKOCTb, HPOCTPAHCTBO,
OTpE30K, JyY, BEJIMUMHA YIUIa, IUIOCKUN yToJI, JBYTPaHHbIN YroJl, TPEXTPaHHBIA yroJl,
CKpEIIMBAIOIIMECS MpsIMbIE, MApajUIe]bHOCTh U INEPHEHAUKYISIPHOCTh MNPSMBIX U
IUIOCKOCTEH, Yro MeXay IpsSMbIMHU, YTOJI MEKAY MPSIMOM M MIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PacCTOSHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHHUE MEXKIY IpPSIMbIMHU,
paccTosiHMEe MEXAY IUIOCKOCTSIMM; YMEHHE WCIOJIb30BaTh IPU pEIIeHUHM 3ajad
U3y4eHHbIE (aKThl U TEOPEMBbI IJIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaIOLIEero MUpa; CTPOUTh MaTEMaTUYECKHE MOJEIHU C MOMOILBIO T€OMETPUYECKUX

MOHATHH U BCJIMYHH, p€IIaTh CBA3aHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHne onepupoBaTh MOHATHIMH: TUIOMAb GUTYPBHI, 00bEM (PUTYPHI, MHOTOTpaHHHUK,
NPaBUIBHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHHKA, Ky0, TapaieNenuIe, mpu3ma,
nupamMuia, GuUrypa u NOBEpXHOCTh BpAIeHHUs, IMIIMH/IP, KOHYC, map, cdepa, MIoaas
cdepsl, WIOMAAb MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, [IUIUHIPA, 00bEM KyOa,
OPSAMOYTOJBHOTO MapajuleienuIiea, TUpaMHIbl, TPU3MbI, HWIMHAPA, KOHYca, IIapa,
pa3BEPTKAa IMOBEPXHOCTH, CEUYEHHUS KOHyca M IMIMHJIpA, MapauleibHble OCH WU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cepbl, HWINHApA, KOHYCa;
YMEHHUE CTPOHTh CEYCHHWE MHOIOIpaHHHKA, M300pa)kaTh MHOTOTPAHHHKH, (HUTYPHI H
MOBEPXHOCTH BPAILEHHS, MX CEYCHHUS, B TOM YHUCIIE C TOMOIIBIO MJIEKTPOHHBIX CPEICTB;
yMEHHE IPHUMEHATh  CBOHCTBA  TEOMETPUYECKUX  (QHUTYp,  CaMOCTOSTEIHBHO
(bopMyTHpPOBAThH ONPENEICHUS N3y4aeMbIX (UTYp, BBIABUTaTh THIIOTE3BI O CBOMCTBAX U
NpU3HaKaxX TeoMeTpU4ecKkux (uryp, oOOCHOBBIBATh WJIM ONpPOBEPraTh HMX; yMEHHE
OPOBOIUTHh KiaccupuKamuio (Guryp 1Mo pa3IuYHbIM TPU3HAKAM, BBINOJIHATH

H€06XO,Z[I/IMBI€ AOMOJIHUTCIIbHBIC IMTOCTPOCHUA

11

YMeHne onepupoBaTh MOHATUAMHU: JBI)KEHHE B TIPOCTPAHCTBE, MapayjiebHBIN
NEepeHOC, CUMMETpPHUsl Ha TUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE
noao0us, nmogo0HkIe (GUTYpPbl; YMEHHE PACIO3HABATh PAaBHbIE U MOAOOHBIE (QUTYpHI, B
TOM 4YHCIE€ B MPUPOJE, HMCKYCCTBE, APXUTEKTYpE; MCIOIb30BATh TI'C€OMETPUUYECKUE
OTHOILICHMS TPHU PELICHUHU 3a/1a4; HaXOAUTh T€OMETPHUUECKUE BEIMYMHBI (JITMHA, YTOJI,
IUIOIa(b, 00BEM) MPH PELICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U U3 PeabHON
KM3HU; YMEHHE BBIYUCISATH TE€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJI, IUIOIIA[b,
00BEM, IUIOIAAb MOBEPXHOCTH), MCHOIB3YSl M3y4YEHHbIE (OPMYJIBI U METOIBI, B TOM
Yuclie: IUIOIMAIb TTOBEPXHOCTH IHPaMHUIbBL, NPU3MBL, KOHYyca, LWIMHApA, IUIONIAIb
cheps; 00BEM KyOa, NPSMOYTOJBHOTO TapaUIeJeuela, MTUPAMUIBL, TPU3MBI,

IWIMHIPA, KOHYCA, I1apa; YMEHHE HAaXOAUTh OTHOIICHHE 00bEMOB MOJJOOHBIX (QUTYD

12

YMeHue OINICPHUPOBATE TOHATUAMU: TIPAMOYIrOJIbHad CHUCTEMa KOOpAMWMHAT, BCKTODP,

KOOpAWHATBI TOYKH, KOOPAWHATHEI BCKTOpA, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOPA




Ha YHWCIIO, pa3jOXKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE IMPOU3BEICHHE, BEKTOPHOE
IIPOU3BENICHNE, YIOJI MEXKIy BEKTOpPaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U
KOOPJMHATHBIM METOA JJIs PEeleHHs TeOMETPUUYECKUX 3a/1a4 U 3a]a4 IPYruX yueOHbIX

npeamMeToB

13

YMeHue BLI6I/IpaTI> HO,I[XO)IFIH.[HIZ MCTO 1A PpCIICHUA 3aa4; IOHUMAaHNEC 3HAYUMOCTHU
MaTEMaTUKHU B U3YUCHUU IIPUPOJAHBIX U O6H.I€CTBCHHBIX IMpoueCcCcoB U HBHeHI/Iﬁ; YMCHUC
pacro3HaBaTh IMIPOABICHHUE 3daKOHOB MATEMATHKHM B HMCKYCCTBE, YMCHHUC IIPHBOJUTH

IIPUMEPBI MATEMATHYECKUX OTKPBITHIM POCCUNCKON 1 MUPOBOM MAaTEMaTHYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COleP:KaAHUS

Yucnaa ¥ BEIYUCICHUS

1.1 | Harypanbubie u nenbie uncia. [IpH3HaKy JETHMOCTH HETbIX YHCET
12 Parmonaneuele yncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOM, TPOLEHTHl, OECKOHEUHBIE
' NEepUOINYEecKHe Ipoou
13 Apudmernuecknii KOpeHb HaTypalbHOW cremeHu. [leiicTBus ¢ apuMETHUECKUMH KOPHSMHU
' HAaTypaJIbHOU CTEIICHU
1.4 | Crenens c 1ienbiM mokaszatesaeM. CTENeHb ¢ pallMOHATBHBIM MoKa3aTesneM. CBOMCTBA CTEEHH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC, apKTaHI€HC
' YKCJIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuuHbIe U HATYpATbHBIC JTOrapr(MBbI
JlelicTBUTENbHBIE YHuCla. ApUpMeTHYecKHe Olepalud C JIeHCTBUTEIbHBIMU  YHCIAMHU.
1.7 | TlpubnmkEHHbIC BBIYMCICHHS, MpaBHJIa OKPYIJICHHS, TPHKHAKA H OIEHKA pe3yibTara
BBIYMCIICHUI
1.8 | [IpeoOpa3oBaHue BhIpaKECHHIA
1.9 | KommiekcHbie uncia
2 YpaBHEHUsI U HEPAaBEHCTBA
2.1 | Lensle 1 ApoOHO-paIIMOHANBHBIE YPAaBHEHUS
2.2 | UppaunoHaiabHbIe ypaBHEHHS
2.3 | TpuroHOMeTpUUYECKHE YPaBHEHHUS
2.4 | TlokasarenbHble H JIOTapU(DMHUUECKHE YPABHEHHUS
2.5 | Lenbie u ApOOHO-pAIIMOHATBHBIC HEPABEHCTBA
2.6 | UppaunoHaabHbIC HEPABCHCTBA
2.7 | Tloka3atenbHbIC U JIOTAPH(YMHUCCKUE HEPABESHCTBA
2.8 | TpuroHOMeTpHYECKHE HEPaBEHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHI M HEPABEHCTB
2.10 | YpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuna cucteMbl JIMHEHHBIX YpaBHEHHN. OnpeieuTeNIb MATPHUIIBI
3 OyHKIMU U TpaduKu
3.1 | dynkmwms, crmocoObl 3amanus ¢yakiuu. [paduk (yskiuu. B3aumHO oOpaTHbIC (GYHKIHH.




Yérubie u HeuéTHbIe pyHKUMU. [leproanueckue GpyHKIHHI

OO6nactp ompeneneHuss U MHOXeCTBO 3HaueHM ¢yHkumu. Hymm ¢ynkuuu. IIpomexyTku

3.2 | 3HAaKOMOCTOSIHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKIMH. MaKCHMyMbl M MHHHMYMBI
¢bysakun. Hanbomnpiiee 1 HauMeHbIee 3HaYeHUe (PYHKIIMN HA TIPOMEKYTKE

13 CrenenHast (yHKIUS C HATYPAJIBHBIM | IIETBIM MTOKa3zareneMm. E€ cBoiicTBa u rpaduk. CBoCTBa U
' rpaduk KopHs n-0il cTeneHn

3.4 | Tpuronomerpudeckue (GpyHKIIMHU, UX CBOHCTBA U TpaduKu

3.5 | Iloka3arenbHas u gorapupmudeckas GyHKIIHH, HX CBOMCTBA U rpaduKu

16 Touku paszpeiBa. Acumnrtotel rpadukoB ¢yukuuid. CpoiicTBa (YyHKIUH, HEMPEpHIBHBIX Ha
' OTpE3Ke

3.7 | IlocnemoBaTeabHOCTH, CIIOCOOBI 3a/1aHMs IOCIEN0BATEILHOCTEN

3.8 | Apudmerndeckas u reoMeTpuueckas nporpeccun. Gopmyiia CI0KHBIX MPOIIEHTOB
4 Hauana MaTemMaTH4ecKoro aHanmsa

4.1 | IIpousBomuas pyHkuuu. [Ipon3BoaHbIC IIEMEHTAPHBIX (YHKIIHIA

49 [TIpuMeHeHHEe TPOM3BOAHONW K HCCIICOBAaHMIO (DYHKIWHA HAa MOHOTOHHOCTH M DKCTPEMYMBI.
' Haxoxnerne HanOoJIbIIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKIIMHA HA OTPE3Ke

4.3 | IlepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa

5.1 | MHokecTBO, onepaluy HaJ MHOKecTBamHu. Jluarpammel Diinepa — Benna

5.2 | Jloruka
6 | BeposITHOCTh U CTATHCTHKA

6.1 | OnmcarenbHas CTAaTHCTHKA

6.2 | BeposTHOCTD

6.3 | KomOunatopuka
7 I'eomerpus

7.1 | durypsl Ha IUIOCKOCTH

7.2 | IlpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOTOrpaHHHKH

7.4 | Tena v IOBEPXHOCTH BPAICHUS

7.5 | KoopauHAaThl # BEKTOPbI




YYEBHO-METOJINYECKOE OBECTTIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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