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MNOACHUTEJIBHASA 3AIINCKA

VYyebnslii Kypc «BeposiTHOCTb W CTaTUCTHKa» YIIIYOJIEHHOTO YpPOBHSA
SBJIIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yrayO0iaE€HHOTO YPOBHS Ha YPOBHE CpeaHEro oo1iero oopasoBanus. Y 4eOHbIM Kypc
npenHazHadeH Uit GOpMHUPOBAHMS Y 00YYAIOMIMXCSl CTATUCTUUYECKON KYJbTYphI U
MIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4YalWHBIX COOBITMH, BETWYMH M mpoueccoB. Ilpu u3yueHun Kypca
o0OoramarmTcsi MNPEeACTaBICHHUS OOyYaromIMXcs O METOJaX MCCIeOBaHusA
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYMMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpelyieHue 3HaHui,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs, U
Ha pPa3BUTHUE IPEACTABICHUM O CIy4YalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXIY
HUMM Ha BaXXHBIX NPUMEpPAX, CIOXKETbI KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrate y 00yuaromuxcs 10KHO CpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUIS ~ ONMHUCAHUS  aHTPOMOMETPHUYECKUX U JAeMorpaduyecKux  BEJIUYHH,
NOTPEIIHOCTe B pa3lIWyHbIe pPOJa H3MEPEHUsX, UIUTEIBHOCTH Oe30TKa3HOU
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHUM U MPOIIECCOB
B oOmectBe. YueOHBIM Kypc siBisieTcss 0a3oil JJii OCBOECHHSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIECIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAKXE COLMAIBHBIX M IICUXOJIOIMYECKHUX, ITOCKOJBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpEe HCIOJIBb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaeT
oOcyxeHre 3aKkoHa OoJIbIIMX yucend — (YHAAMEHTAIbHOTO 3aKOHA MPHUPOJIBI,
UMEIOIET0 MAaTEMaTHYECKYI0 (POpMaATH3ALIHIO.

B cooTBeTcTBUM € yKa3aHHBIMH ILEJAMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKAa» Ha YIIIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cojepkaresbHble JIMHUM: «CiydaliHble COOBITHS U BEPOATHOCTU» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIIINX YHCEID».

[ToMMMO OCHOBHBIX JIMHHUW B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIC MJii TOJHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Copnepxanue nuHUM «CiydailHble COOBITHUSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW 171t (pOpMHUPOBaAHUS TPEACTABICHUN O PACTIPEACICHHH BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIIy4anHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHON
JIMHUY 3aHUMAET U3yUYeHUE Fr€OMETPUYECKOT0 U OMHOMUAIBHOTO paclpeAesIeHU U



3HAKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMu — IMOKAa3aTeJbHbBIM U HOPMAaJIbHBIM
pacnpeneneHUsIMH.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMA BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHUE OOY4YaloOIIMXCSl HA ONHUCAHUM MU
U3YYEHUU CIIyYalHBIX SIBJICHUN C MOMOIIBIO HENpephIBHBIX (QyHKUIMH. OCHOBHOE
BHUMAaHHE YJEISIETCS OKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpeaeICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIY CIy4YalHbIMH BEIMYMHAMM M OIMCAaHUE OTOM CBA3U C IIOMOUIBIO
KO3 puIMEeHTa KOppENsMU M €ro BbIOOPOYHOIO aHajora. OTH DJIEMEHTHI
CoZlepKaHUs Pa3BUBAIOT TEMY «/lHarpamMmsl pacCeMBaHMsI», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs, U BO MHOIOM OIMPAIOTCSI Ha CBEACHUS U3
KypCOB aireOpbl U T€OMETPHH.

Emé€ oauH  2/IeMEHT  COAEp)KaHWs, KOTOPBIM  Ipe;ylaraeTcs  Ha
O3HAaKOMHTEJIBHOM YPOBHE — IIOCIEAOBATEIBHOCTD CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMIMX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeaeieHueM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT pPAa3BUBAIOLIUN XapakTep H
ABJIACTCS aKTYaJbHBIM JJIs1 OyIyIIMX aOUTYpHEHTOB, MOCTYHAIONIMX Ha y4eOHbIE
CHEIMAJIbHOCTH, CBS3aHHbIE C OOILIECTBEHHbIMH HayKaMH, IICUXOJOTHEH H
YIPaBJICHUEM.

Ha wusyuenune yuebHOro Kypca «BeposTHOCTP U CTaTHCTHKa» Ha
yriayOneHHoM ypoBHe oTBojauTcsi 68 uacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Hezenio).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsa3ubBIN rpad, myTH B Tpade: ukibl 1 nenu. CTeneHb (BAJICHTHOCTB)
BepunHbL. ['padsl Ha miockocTu. JlepeBbs.

Cry4aiiHble SKCIIEPUMEHTHI (OIBITBI) M CIyYaiiHbIE COOBITHS. DJIeMEHTapHBIC
coObITust (Mcxonbl). BeposTHOCTH CilyyallHOTO COOBITHSA. BIM30CTh 4YacTOTHI U
BeposiTHOCTH ~ coObiTuii.  Ciy4ailHple  OTNBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HajJ COOBITUSIMU: MepecedeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. opMyria cioKeHHs] BEpOSTHOCTEN.

VYcoBHAsE BEPOSATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyiia noHou BeposatHocTu. Popmyna baiieca. HezaBucumbie
COOBITHSI.

buHapHbIii cllydailHbIM ONBIT (MCOBITAHUE), yCIIEX U Heyaadya. He3aBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 MepBOro ycnexa. IlepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcHbITaHUN bepuymm. CiyuyallHbIi BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepauuu Haj Clly4ailHBIMU BeJIMYMHaMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE H
OMHOMHAJILHOE.

CoBMeCTHOE pachpenesieHUe JBYX CilydalHbIX BenuuyuH. Hes3aBucumbie
CIy4YalHbIC BEIMYMHBL.MATEMATUYECKOE OXHUIAAHUE CIIyYalHOM  BEJIIMYHHBI
(pactipenenenusi). Ilpumeppl  TpPUMEHEHHS  MATEMATUYECKOTO  OKHUIAHUSA
(cTpaxoBaHue, Jjorepes). MaremaThdyeckoe OXKUJaHHE OWMHApHOHN ciayuailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHHUE CYMMBbl  CIyYallHbIX  BEJIMYHUH.
MaremaTtuueckoe 0KUJaHUE r€OMETPUYECKOTO U OMHOMMAIILHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAApPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIWYMHBI
(pacnpenenenus). Jlucriepcust OMHApHOM CllydaliHOM BeIMYMHBI. MaTtemMaTu4eckoe
O0)KMJAHUE TPOU3BEIAEHUS M JUCIEPCUS CYMMbl HE3aBUCHMBIX CIIy4ailHbIX
BenuuuH.  [ucnmepcuss M CcTaHZAapTHOE  OTKJIOHEHHE  OMHOMMAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'E€OMETPUYECKOTO

pacrpeeneHusl.
11 KJIACC



HepasenctBo YeOniméBa. Teopema UebriméBa. Teopema bepuymnu. 3akon
Oonpmimx  uyuced.  BwiOopounslii  Mmerox — uccneoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHUE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOILIBIO U3YYEHHBIX PACTIPEICICHUN.

HenpepbiBHbIE ciydaiiHble BeaIU4uHbL. [Ipumeppl. DyHKIUSA MJIIOTHOCTU
BEPOSATHOCTH pacmpencsieHus. PaBHOMEpHOE pacnpenesieHHe M €ro CBOMCTBA.
3ajauun, NpUBOASILNE K MTOKA3aTEIIbHOMY paclpeeleHu0. 3a1aqn, MPUBOASIINE K
HOPMAaJIbHOMY pacrpeeeHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pachpeAesieHnsl, PyHKIUS INIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenus. OyHKIUA INIOTHOCTU U CBOKMCTBA HOPMAJIBHOTO PaCIpEACICHUSI.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
IpUBOJAIIME K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciywailHeix BenuuuH. Kosdduument nuHelHON
koppessiiud.  CoBMeCTHblE  HaOMIOJEHUS JIBYX  BeJWYMH. BbiOOpouHBIN
kKod(hpurreHT xoppemsiuu. Paznuyne MeXITy JMHEWHOW CBS3bI0O U MPUIHMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHAs perpeccusi, METOJ HAMMEHBIINX KBaAPAaTOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIINH 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUMH,
OpoLeayp TpaxAaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHl M JPYroe), yMeHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIATPUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTMXKEHHM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
HYKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEM POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMXKEHUM HAyKu M JEATEIbHOCTbIO YYEHOTO, OCO3HaHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peuleHul, paccyAeH!i, BOCOPUUMYHUBOCTb
K MaTeMaTHYE€CKUM acrleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) ¢pu3n4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTHbIXa, peryJspHas (pu3ndeckass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznmuyHbiM  cPepaMm  NMPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccur u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acCTHIO B PEIICHUHU NIPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIEHHOCTH;

7) 3KOJIOTHYECKOI0 BOCTIMTAHMSA:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYpbl, IOHMMAHHUE BIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB Ha COCTOSIHWE NPUPOAHOW M COLMAIBHOU
Cpelbl, 0OCO3HaHHUE TNI00ATBHOTO XapaKkTepa SKOJOTHYECKUX MPO0IeM, OpHUEeHTALUs
HAa TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW i peuleHus 3anad B o0JacTu
OKPY’KaOIlled Cpeapl, IUIAHUPOBAaHUE IIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX
IIOCJIEICTBAN JUIsl OKPY KAIOLIEN CPEIbI;

8) neHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKd W OOIIECTBEHHOM  MNpPAaKTHUKW, [OHUMAaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeIOBEUECKOH MAESTENbHOCTH, JTaloB €€
pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTUSA LHUBWIA3ALUHU, OBJIAJCHUE S3BIKOM
MaT€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM KaK CpEIACTBOM IIO3HAaHUA MHpA,
TOTOBHOCTb OCYILIECTBIIATh IPOCKTHYK) M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHIUBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue JeicTBus:

BBIBIIT M XAapaKTEPHU30BaTh CYLICCTBEHHBIC IIPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIMPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyJIHMPOBaTH U  NPEoOPa3OBBIBATH  CY)KJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAOMIONCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKM, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUECHHH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsIMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALMIO, IPUBOIUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBI;

BbIOMpaTh cnoco0 pelieHuss ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Hambojee  MOAXONAIMH €  Yy4ETOM
CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble HcciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HaHUA,
(GopMynupoBaTh  BONPOCHI,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,



yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINITAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUSI, TIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJUPOBaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONECHMs, HWCCJICJIOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecCa, a TaKXKe BBIABUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISATH Je(UIATHI MH(POPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPNPETUPOBATH WH(DOPMAIUIO pPA3NHYHBIX BUIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpPMAIHMIO, MPEACTABIATh €€ B PAa3NMUYHBIX (HopMax,
WLTIOCTPUPOBATH TPaPUIECKH;

OTICHUBATh HaJEKHOCTD uHbOopMaIun o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIE YHHBePCcAJIbHbIE YueOHbI€ JeliCTBUS

OO0uenue:

BOCTIIPMHUMATH U (DOPMYIIHPOBATH CY>KICHHS B COOTBETCTBUM C YCIOBUSMU U
1EeasIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHs 3a1add,
KOMMEHTHPOBATh TIOJTYyYEHHBIN Pe3yJIbTaT;

B Xo/e 00CYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMHI,
npoOJeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJIEH, HAICIICHHBIE Ha ITOUCK
pEIIeHMs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3IMuMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIIMpPOBaTh Pa3HOTIIACHSI, CBOM BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayTUTOPHH.

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiicTBUS

Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:



BJaJ€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crnocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSI Mpolecca M pe3yJsibTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHTb KOPPEKTHUBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM, OOBACHATh IPUUUHBI
JOCTUKEHUS] WIN HEJOCTUKEHUS PE3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboTel mIpHM pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NESATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUIBl paboOT, OOTrOBapuUBaThCS, OOCYXKAAThb NPOLECC U Pe3yabTaT padoThI,
0000111aTh MHEHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyX)aeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YICHAMHU KOMAaHJbI, OLICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJECHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xonity 10 kiaacca oOygaromuiicss HayquTCs:

cBOOOTHO OMEPUPOBATH MOHATUSAMU: Tpad, MIOCKUN Tpad, CBSI3HBIA Tpad,
nyTh B rpade, memb, LUKI, JAEPEBO, CTENEHb BEPIIUHBI, JAECPEBO CIy4YalHOTO
IKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMH: CIIyYalHbBIA HKCIEPUMEHT (OIIBIT),
cily4aifHOe COOBITHE, IEeMEHTApHOE ClydyailHOe COOBITHE (dIEMEHTApHBII MUCXOM)
CIIy4aifHOTO  OMbITA, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXouTh U (GOPMYIMPOBATh COOBITHS: MEpECEUECHUE, 0ObEANHEHNE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE ITAaHHOMY, HCIOJIb30BaTh JgUArpaMMbl
DOiinepa, KOOPAUHATHYIO HPSIMYIO JUIsl pEIIeHHs 3a/1ad, MOJIb30BaThCs (opMysion
CJIOXKEHUSI BEPOSTHOCTEH JIsl BEPOATHOCTEH JIBYX M TPEX CIy4yailHbIX COOBITUH;

ONEpUpPOBaTh  MNOHATHUSAMM:  YCJIOBHask  BEPOATHOCTb,  YMHO)XEHHUE
BEPOSTHOCTEM, HE3aBUCHUMBIE COOBITHS, JEPEBO CIy4allHOrO SKCIIEPUMEHTA,
HAXOJUTh BEPOSITHOCTU COOBITUH C MOMOLIBIO TpaBUJa YMHOXEHHS, JepeBa
CIIy4aifHOTO OIBbITA, MCIIOJIB30BaTh (POPMYIy MOJIHOW BEPOATHOCTH, (OPMYITY
baiieca npu penieHuu 3agay, onpeaessaTh HE3aBUCUMOCTb COOBITUH 110 (popmyiie u
10 OpraHU3alUy CIIy4allHOTO SKCIIEPUMEHTA;



OPUMEHSATh HW3y4YeHHbIE KOMOMHATOpHbIE (HOPMYINbI ISl TEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIbITA, PEIICHUs
3a/1a4 110 TEOPUHU BEPOSATHOCTEM;

CBOOOZHO  ONEpUpPOBATh MOHATUSMHU: OWHAPHBIA  CIy4YalWHBIM  OMBIT
(ucnipITaHKE), yCIeX W HEyJnada, HE3aBUCUMBIEC HCHBITAHUS, CEpUsS HUCIbITAHUM,
HAXOJUTh BEPOSTHOCTU COOBITHI: B CEpPUM MCIBITAHUMA 10 TMEPBOTO ycIiexa, B
cepuM UcCIbITaHul bepHymu, B OMbITE, CBI3aHHOM CO CIIydallHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOZHO OIEpPUPOBATh MOHSATUAMU: CIydailHasl BETUYMHA, pACTpEeIeHHEe
BEPOSTHOCTEH, AMarpaMma paclpeneieHus, OuHapHas ciaydyaiiHas BeJIWYHHA,
reoMeTpuyYecKoe, OMHOMHUAIBHOE PacTpeIeTICHHE;

ONEPUPOBATH IOHATUSAMH: COBMECTHOE PACIPEACICHUE ABYX CIyYalHBIX
BEJIMYMH, MCIIOJIb30BaTh TAOJMIy COBMECTHOTO PACHPENETICHHs IByX CIy4YalHBIX
BEJIMYMH JJIS BBIACICHUS PACHpPENCIICHUS KaKI0M BEIWYUHBI, OINPEACICHUS
HE3aBHCUMOCTH CIIy4YalHBIX BEJINYNH;

CBOOOTHO OMEPHPOBATH MOHITHEM MATEMAaTUYECKOTO OXXHUIAAHUS CIIyJailHOM
BEJIMYMHBI (paclpeneeHus), IPUMEHATh CBOMCTBA MAaTeMaTUYECKOTO OXUAAHUS
IpU PELICHUU 3a/1a4, BBIYUCIATH MaTeMaTHueCKOe OXKHJIaHWEe OMHOMHAIBHOTO U
T€OMETPUYECKOTO PACTIPENEIICHUM;

cBOOOJIHO OMEPUPOBATh MOHITUSAMU: AUCIIEPCHS, CTAHAAPTHOE OTKIOHEHHUE
CIIy4YallHOM BEJIMYMHBI, NIPUMEHSATh CBOMCTBA JIUCIEPCUU CIIYYAMHOW BEJIMYWHBI
(pacnpeneneHus) NpU PELICHWM 33]1a4, BBIYMCIATH JUCIEPCHUI0 UM CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeeIeHI.

K konmy 11 knacca oOyyaromuiicss Hay4YuTCs:

BBIYHCTISITH BEIOOPOUHBIE XapaKTEPUCTUKU IO TaHHOM BBIOOPKE U OIICHUBATDH
XapaKTepUCTUKN TE€HEpPaJbHOM COBOKYNMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapakrepuctukaMm. OlLEeHUBAaTh BEPOSITHOCTH COOBITUNA M TPOBEPSATH MpOCTeMIne
CTaTUCTUYECKUE TUIIOTE3BI, MOIb3YSICh N3YUYEHHBIMU PACIIPEACICHUAMM;

IIPUBOAUTL  NPHUMEPBI  3a1a4,  NPUBOASAIIMX K  ITOKAa3aTEIbHOMY
paclpeneneHuo, 3aaad, MPUBOASIIMX K HOPMAJIBHOMY  pacHpelesICHUIO.
OnepupoBaTh MOHATHUSAMU: (PYHKIHMS TUJIOTHOCTH BEPOSATHOCTHU IOKA3aTEIILHOTO
pacnpeneneHusi, GyHKIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieieH s,
(YHKIMSI IJIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeeIeHHS;

ompenensaTth  KodQQUIMEHT  JMHEWHON  KOppeslud,  BBIOOPOUYHBIN
K03 DUITUEHT KOPPEISALINH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
Ne n/mn Kontpoabnbie IIpakTnueckmue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
) Ciy4aiiHbIe OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHI
Omnepanuu HajJ MHOYKECTBAMH H
3 coObITHsIMH. CI0XKEHNE U YMHOKEHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCTD.
HezaBucumebie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun 1ocneoBaTeabHbIX UCIIBITAHUN.
5 Ucnbrtanusa beprymm. Ciy4aitHbIii BBIOOD 5
W3 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U paclpeeIcHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE

HaunmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Ne i/ Koutpoabsnbie IIpakTuueckue

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcebl

3aKoH OOJBUINX YHCET

DNeMEeHTHl MATEeMAaTUYECKON CTaTUCTUKU

HenpepbiBHBIE ciTyyaliHbIC BEIIMYUHBI

(pacnpenenenus), oKa3aTeJIbHOE U 4

HOPMaJIbHOE pacipeiesIeHus

Pacnpenenenue [lyaccona 2

CBs13p MEXly CITy4yaliHBIMHM BEJTMYMHAMHU 6

O0001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoandyecTBo yacoB

KonTtpouabHsbie

Bcero
padoThI

IIpakTHYeckune
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypcebl

I'pad, cBsa3ubIi Tpad, npeacTaBiIcHUE
3a/la4¥ ¢ TOMOIIBIO Tpada

CreneHb (BaJIeHTHOCTh) BepIIUHBL. [1yTh
B rpade. Llenu u mukib

I'padsl Ha mIocKOCTH. [lepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

CityyaliHble SKCIIEpUMEHTHI (OIBITHI) U
CIIy4aifHbIe COOBITHUS. DIIeMEHTapHbBIE
COOBITHUS (MCXOIBI)

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHoCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

[lepeceuenue, 00beTMHEHNE MHOKECTB
¥ COOBITHH, TIPOTHBOITOJIOKHBIE
coObITHs. DopMyJia CIIOKCHHS
BEPOATHOCTEM




VYcnoBHas BEPOATHOCTb. Y MHOKEHUE

8 BepoATHOCTEN. PopMyJia yCIOBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

9 BepoATHOCTEN. PopMyJia yCI0BHON
BEPOATHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

1 ®opwmyina baiieca. HezaBucumbie
COOBITUA

2 KomOuHaTOpHOE NMPaBUIIO YMHOXKEHUSI.
[lepecTanoBkHU U pakTOpUaT

13 Yucno coueranuii. TpeyroabHUK
[Tackans

14 ®opmyna 6bunoma HeroTona
KonrtponsHas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOMHaTopuKa"
bunapHbIii cydailHbIi ONBIT
(ucmipITaHKe), YCIEX U HEeyaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHUMBIX UCIBITAHUN JIO TIEPBOTO
ycrnexa

17 Cepusi HE3aBUCUMBIX UCIIBITAHUU J10
MepBOro ycrnexa

18 Cepus HE3aBUCHUMBIX HUCTIBITAHUN
bepnynnu

19 Cayvaiinblii BEIOOp M3 KOHEYHOM

COBOKYITHOCTH




20

[IpakTruyeckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHI

21

Cnyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacnpeeneHus

22

Onepanuu HaJl CIy4YailHBIMU
BenmmurHaMu. [Ipumepsl pactipeneneHuii.
bunapsas cirydaiiHas BeJIu4rHa

23

['eomeTpuueckoe pacnpeaeneHue.
bunomMuaneHO€E pacnpeneneHue

24

MareMaTnueckoe 0KMIaHNUE CIIy4aliHOU
BennuuHbl. COBMECTHOE pacIpeiesieHe
JIByX CIIy4alHbIX BEJIUYHH

25

HesaBucumsble ciryyaliHble BEJIMYHHBI.
CBolicTBa MaTEMAaTUUYECKOTO OXKUAAHHUS.
MareMaTHuecKoe 0KUaHne OMHAPHOM
CIIy4alHOM BEJIMYHHBI

26

MarteMmaTnyeckoe 0XKUgaHue
FGOMeTpI/ILIeCKOI‘O n 6I/IHOMI/IaJII>HOI‘O
pacrpeeneHuin

27

Jucnepcus u cTaHIapTHOE OTKJIOHEHHE

28

Jucnepcust OMHApHOH cydaiiHOM
BeMYMHBI. CBONCTBA JUCTIEPCUN

29

MateMmaTnyeckoe OKUgaHue
HpOI/IBBeI[eHI/ISI nu I[I/ICHepCI/IH CyMMBI
HC3aBUCHUMBIX CquaﬁHBIX BCJIIMNYNH

30

Jucniepcust GWHOMHUATBLHOTO
pacrpenenenus. [IpakTuueckas padora ¢




MCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL
Jucnepcus u cTaHIapTHOE OTKJIOHEHHE

31 TE€OMETPUUYECKOTO PaCIpeICICHHUSI. |
[TpakTruyeckas pabora c
MCIOJIb30BaHUEM DJICKTPOHHBIX TAOJIUIL

32 O06001IeHrEe U cCUCTEMaTU3aIUs 3HAHUI 1
KonTponpHas padora No2: "Ucnbiranus

33 bepnynnu. CinyyaliHble BETUYUHBI U 1
pacnpeneneHus”

34 O06o001IeHre U cucTeMaTu3alus 3HaHu| 1

OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoandyecTBo yacoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymmm. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymmm. 3akoH
OOJIBIITUX YKCEeT

HepasenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
0O0JIBIINX YKCe

Br100poYHBIN METO]T UCCIIEIOBAHMIA

[TpakTudeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUIL

I'enepasibHas COBOKYITHOCTb U CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHas COBOKYITHOCTb U CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHUE BEPOSTHOCTEN COOBITH TIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOWCTB
M3YyYECHHBIX paclpeieICHUI

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOILbIO CBOMCTB
U3YUYEHHBIX pacIpeaeiICHUN

11

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUII

12

IIpuMepsl HENIPEPBIBHBIX CIIyYalHbIX
BenYuH. OyHKIUS [ITIOTHOCTU
BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3a]1a4, IPUBOIALINX K [TOKA3aTEIbHOMY H K
HOPMaJIbHOMY paclpeleiIeHUsIM

14

@OyHKIMS TJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOrO pacrpeaeacHus

15

CDYHKI_[I/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJILHOTO PaCIpeIeIICHUS

16

IlocnenoBaTeabHOCTh OMHOYHBIX
HE3aBUCUMBIX coObITHi. [TpumMep 3anaun,
IpuBOAALICH K pacnpenencHuto [lyaccona

17

[TpakTHdeckast paboTa ¢ HCIIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus aByx ciiydyallHbIX BEJIUYUH.
Koaddurment koppensuun

19

CoBMecTHBIC HAOMIOICHUS IBYX BEIIMYUH




20 Bri6opounsiii k03 duiueHT koppensuu

71 Paznuuune Mex 1y TMHEMHOM CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHII
[IpeacraBnenune TaHHBIX C TOMOIIBIO

24 TaOJIUI] M TUarpamM, ONHCaTeIbHAS
CTaTUCTUKA

)5 OnbITHI ¢ PABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMHU

26 Brruucnenue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (opMyIT
Brruucnenue BeposTHOCTEH COOBITHH C

7 PUMEHEHHEM TpapUUECKUX METOIOB!
KOOpJMHATHas IIpsiMasi, 1€PEBO,
JIuarpamma Jusepa

28 CiyyaliHble BEJIMYMHBI U paclpeiesICHUS

29 MaremaTuyecKoe OKHIAHUE CITyYaAHON
BEJIMYUHBI

30 MaremaTuyecKkoe OKHIaHUE CTyYaitHON
BEJINYUHBI

31 Kontponbnas padota: "BeposTHocTs u
CTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHHeM (GopMyIT U TpaprUecKuX
METO/IOB

33 Brruucnenue BeposTHOCTEH cOOBITHI C




npuMeHeHreM (GopMyIT U TpaprUecKux
METOJIOB

CrnyualiHble BEJIMUMHBI U paclpeaeeHusl.

34 MatemaTuueckoe 0XKHUIaHue CIydaiHON 1
BEJIMYMHBI
OBILEE KOJIMYECTBO YACOB I10 34

ITPOITPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KJIACC
Kon .
IPOBEPSEMOro IIpoBepsiembie NpeIMeTHbIE Pe3yabTaThbl 0CBOEHHs 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TaOJHUIIBI M TUATPAMMBI
6.2 OnepupoBaThb  NOHATUAMU:  CpeqHee  apudmeThyeckoe,  MeJuaHa,
' HauOoJIbIlIee, HAMMEHbIIIEE 3HAYCHUE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSMM: CIIy4alHBIN 3KCIIEPUMEHT (OIBIT) U CiIydaiiHOe
CcOOBITHE, DJIEMEHTAPHOE COOBITHE (MJIIEMEHTAPHBIA HMCXOJ) CIy4aiiHOTO
6.3 ONbITa; HAXOJIUTb BEPOSTHOCTM B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CITyYalHbIX SKCIEPUMEHTAX
Haxonute u ¢opMyaupoBaTh COOBITHS: TepeceYeHrue M OObEeTUHEHUE
6.4 TAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOXKHOE TAaHHOMY COOBITHIO;
' MOJIB30BaTHCA TUarpaMmamMu Ditnepa U GopMyIIon CII0KEHHS BEPOSITHOCTEH
MIPU PEILLICHUH 3a/1a4
OnepupoBath MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOULIBIO NPABWIA YMHOXEHHUS, C TOMOIIBIO
JIepeBa CIIy4YalHOrO OIbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MTPABIIIO YMHOXKEHHUS MTPH PEIICHUH 33129
OnepupoBaTh MOHATHSIMU: HCTIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCIIBITaHUH, yCIIeX U HeyJada; HaXOIUTE BEPOSTHOCTH COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUM [0 TEPBOTO yCIexa, HaXOAUTh BEPOSITHOCTH
cOOBITHH B CEpUU UCTIBITaHHIN bepHyn
6.8 OHGpHpOBaTI: NOHATUSMU:  Clly4yailHas  BEJIMYMHA,  PpaCHpeeiICHHue
BEPOSITHOCTEH, TuarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IPOBEPHEMOro IIpoBepsiembie NpeIMeTHbIEe Pe3yabTaThbl 0CBOEHHs 0CHOBHOI
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOH  BEJIMYHUHBIIIO
pacrpeiesieHuI0 WIH C MOMOIIbIO AUarpaMm
OnepupoBaThb MOHSATHEM MAaTEMAaTHYECKOTO  OXWJAHUSA, IPUBOAUTH
59 IIPUMEPBI TOTO, KaK MPHUMEHSIETCS MAaTEMaTUYECKOE OXKUIAHUE CIy4alHOU
BEJIMYMHBI, HAXOAUTh MaTEMAaTHYECKOE  OXHJIAHHE 1O JaHHOMY
pacnpeneneHuio
5.3 HMeThb npeacTaBiaeHUE O 3aKOHE OOJBITUX YHCETT
54 NmMeTh peacTaBiieHue 0 HOPMAJIBHOM pacipeiesIiCHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO0 TabauIl 1 Auarpamm. CpenHee apudmeTndeckoe,
MeJraHa, HauOoJbIllee U HANMEHBIIIEE 3HAYCHHUS, pa3Max, AUCIEPCHUS U CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

Cry4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiHbIE COOBITHS. DJIEMEHTapHbBIE COOBITUS
(ucxompl). BeposTHOCTh citydaiiHOro coObITHSA. BIM30CTh YacTOTHIM BEPOSATHOCTH
coObITuii. Ciy4ailHble ONBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONIBITaXC PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSMU

6.3

Omnepanuu  HaJx COOBITHAMHU: TepecedeHue, OOBEAWHEHHE, MPOTUBOIIOJIOKHBIC
coObITus. Jlnarpammel Diiniepa. @opmyiia ClI0KEHUs BEPOSITHOCTEH

6.4

VcioBHast ~ BEpOSITHOCTb. YMHOXKEHME  BeposiTHOCTed. JlepeBo  ciiy4allHOro
sKkcriepuMenTa. @opmyna moaHoi BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KoMmOunartopHoe mpaBmwio ymHOXeHHs. IlepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronpuuk Ilackans. @opmyna 6maoma HeioTona

6.6

bunapHplii ciayyailHbli ONBIT (UCHBITaHUE), ycmex U Heynada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHMM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHysum

6.7

Crnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHOcTed. JlMarpamma pacnpeleneHHUs.
[Tpumepsl pacnipesieneHui, B TOM YHCIIe FeOMETPUYECKOer OMHOMHAIIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MATEMaTH4YECKOE OXXHMIaHUE,
JUCIIEPCUSl U CTaHAAPTHOE OTKJIOHEHHE. [IpuMmepsl MpUMEHEHHsT MAaTeMaTU4eCKOro
OKUJaHMs, B TOM 4YHCIE B 3aJa4ax M3 IMOBCEAHEBHOM XM3HU. MaremaTrmdeckoe
OXKHUJaHue OMHApHOH CiydailHON BeIMYMHBL. MaTeMaTHUeCKOoe OXHIAHHE CYyMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKoe 0KMIaHUE U JUCIIEPCUS TEOMETPUYECKOIO U
OMHOMMAJIBHOTO pacrpeieieHui

5.2

3akoH OOJBIINX YHUCEN W €ro Pojib B HayKe, MpuUpojae U odimecTtBe. BribopouHbrit
METO/]I KCCIICIOBAHUI

5.3

IIpuMepsl  HENPEpBIBHBIX  Clly4aliHbIX  BeJWuuH. [loHATHME O  IUIOTHOCTH
pacnpezeneHus. 3aaady, NPUBOAAIIME K HOPMaJIbHOMY pacnpezenenuto. [lonsarue o
HOPMAaJIbHOM pacIpeieiICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPeEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero 0o1ero
TpedoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OIpEIeICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKILUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
1 JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHUIl; yMEHHE OIepHpOBAThH
HOHATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCMOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATbHBIX MPOIECCOB H SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYTHX y4eOHBIX NMPEIMETOB; YMEHHE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIUCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 3319

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJllbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeJIbIM IOKa3aTesieM, KOpEeHb HaTypalbHOW CTENEHH, CTENEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKa3aTeleM,
Jorapu¢M YHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJBHOIO YHCIIA,
OCTaTOK I0 MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, MENbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 YHCcel; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00IIni
JIeTUTeNb W HauMeHbllee oOmmee KparHoe, anroputM EBkimmpma mnpu
pelIeHNH 337a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHUE 3HAYCHUH U TPeoOpa3oBaHms
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  IOHATHUSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, reoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YyObIBarollas TIeOMETpUuYecKas IpPOrPecCHUs;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEIIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYJI; yMEHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W  aApPryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIGKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajreOpauyeckas); yMeETb
IPOM3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHHS KOMIIJIEKCHBIX YKCEN; ONEPUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2 u  3%X3, omnpeaenuTeNnb  MaTpULb,

FEOMETPUYECKUN CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, UPPALUOHAJIbHBIE,
MOKa3aTelbHbIC, CTENEHHBIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHUE OIEepUPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C [AapaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I PEIICHHS MATEMATHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlee W HAUMEHbIIEEe 3HAUCHUS
GyHKIIMM Ha TPOMEKYTKE, HEMpEepbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMHU, TIepBas M BTOpas MPOU3BOAHASA (DYHKIMH, F€OMETPHYECKUN U
bu3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, ONpeAcIEHHBIN
UHTETpal; YMEHHE HaxXOAMThb AaCHUMNTOTHl Tpaduka (YHKIHUH; yMEHHE
BBIUUCIISITh  MPOW3BOAHBIC  CYMMBI, IPOW3BEJCHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HUCCIEAOBaHHUS —(DYHKIHA,
HAXOIUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHaliu3a; MPHUMEHATh TPOM3BOIHYIO [UISI HAXOXICHHUS HAMITYYIIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia;, NpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHH, oOpaTHas (QyHKIIHS,
KOMITO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKIHA, CTeNeHHas (QYHKIHA, TPUTOHOMETPHUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTeslbHas M
norapupmuyueckas (PYHKIIMH; YMEHHE CTPOUTh TpaduKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIOJb30BaTh TPaQUKH Il W3y4EHUs MPOLIECCOB M 3aBUCHUMOCTEH, Ipu
peleHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M TpauKH (QPYHKIUH JUIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHU!N YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaydl pa3HbIX TUIOB (B TOM 4YHUCJIE Ha
MPOIICHTHI, JOJU W YacTH, Ha JBIWKEHHE, PabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPABICHUS JTUYHBIMU U CEMEHHBIMU
(¢brHaHCaMM); COCTaBJIATh BBIPAKCHHS, ypaBHCHHUS, HEPABEHCTBA W HX
CHUCTEMbl MO YCJIOBUIO 3aJlayd, HUCCJENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TPABAONOAOOHOCTh PE3YIbTATOB; yMEHHE MOACIUPOBATH
peanbHble CUTyallud Ha $S3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI IO YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIB30BaHHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apupMETHYECKOe, MEIHaHa,
HauOOJIbIlIee ¥ HAUMEHBIIICE 3HAUCHUS, pa3Max, JUCIICPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTpaXXarollyt0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBIICHUM; MPEIACTABIIAThH
uHPOPMAIIMI0O ¢ TIOMOIIBIO TaONWI[] W JUarpaMM; HCCIIEIOBaTh
CTaTUCTUYCCKHUE HOaHHbIC, B TOM YHCIIC C HpI/IMeHeHI/IeM Fpaq)I/I‘IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; IpaUUeCKU MCCIIEC0BATh COBMECTHBIC

HaOJII0ICHNUS C TOMOIIIBIO TMarpaMM pacCeUBaHUs M TMHEHHOW perpeccuu

YMeHue OnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKCHHS W yMHOXCHHUS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEPOSATHOCTH, (Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  ClydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTEeMaTHYeCKOe OKUAAHUE, IUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllyuallHOW  BEJMYMHBI, (YHKIMH  paclpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTeIbHOTO M HOPMAIBHOTO paclpee/IeHni; yMEHUE
UCIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BEIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OoNIPIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpPUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMUH,
9YHUCIIO  TEPecTaHoBOK; OmHOM  HplOoTOHa;  yMeHWe  TIPUMEHSTH
KOMOWHATOpHBIE (aKThl U PacCyKIACHUS Ul PEIICHUs 3a]ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUYMHA YIJIa, JIOCKHUI yroi, 1ByTpaHHbIN
yroJ, TpEXTPAHHBIA YroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MpsSMBbIMHU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTSMH,
paccTosiHie OT TOYKM JI0 IJIOCKOCTH, PAcCTOSHUE MEXAY NPSIMbIMHU,
pacCTOsTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 u3ydeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl  OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTHh MaTeMaTHYeCKHe
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TMOHATUA U BEJIIMYMH, pPEIIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napaienenurne], npusMa, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIONAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
HPSMOYTOJIBHOTO Mapajuleenumnea, HHPaMUZIbl, HPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYyca M LMIMHIPA,

napamiClIbHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAaIleHUs, UX CEUEHHUS, B TOM YHCII€ C MTOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpEeIeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M TMpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIaCCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTIOJHUTENbHBIE

MOCTPOEHUS

11

YMeHue onepupoBaTh TOHSATHUSMH: JBH)KEHHE B  INPOCTPAHCTBE,
HapauieJIbHBIA MEPeHOC, CHMMETPHUsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpPE; MCIOIb30BaTh FT€OMETPHUYCCKIE OTHOLICHUS MIPU
pelIeHHH 3alad; HAXOJHWTh TI'COMETPHYECCKUE BEIMYHHBI (IUIMHA, YTOII,
Ionaas, 00bEM) MpH PElICHUH 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHUE BBIYHUCIISITH T'€OMETPHUYCCKUE BEIUYUHEI
(uMHa, yroy, IIOMmMAab, O0BEM, IUIONIAJh MOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIe (OPMYJIBI ¥ METOIbI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
NUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUIoaas chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  MApajUIeyIeNuIea, MUPaMUIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP

12

YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha 4YHUCIO, Pa3lIoKEHHWE BEKTopa Mo 0a3ucy,
CKaJsIpHOE TMPOU3BEICHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISL pEIIeHUs TeOMETPUUYECKUX 3aa4 U 3aa4 APYTUX y4eOHBIX IPEIMETOB

13

YMenue BBI6I/IpaTI> MOAXOAAIIMNNA METO s pelICHUA 3a/la4r; TIOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUCHHUH INPUPOJHBIX H O6H_ICCTBCHHBIX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH ITPUMCPBI MAaTEMATUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




IIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAePKAHUA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCE
12 Pannonanbubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, TMPOLIEHTHI,
. OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JeHcTBUS ¢ apupMeTHIeCKUMU
’ KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbM nokaszareseM. CTeneHb ¢ pallMoHaIbHBIM NTOKa3aTesneM. CBoicTBa
’ CTENEHU
L5 CuHyC, KOCMHYC ¥ TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
’ ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaabHBIEC JTOTApU(MBI
JelictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIBHBIMU
1.7 yucnamu. [IpubnuxEHHbIEe BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OLEHKa
pe3yJibTaTa BBIYUCIECHUI
1.8 [IpeoOpazoBanue BeIpaKECHHIMA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-palIOHANBHbBIE YPAaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-pallMOHATILHBIE HEPABEHCTBA
2.6 HppanuonanbHble HEpaBEeHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 OyHKIMH U TpaduKu




Oynkuusi, crnocoObl 3ananus ¢yHkuuu. ['padux dynknumn. B3zaumao oOpartHbie

> ¢bynakun. YétHeie u HeuéTHBIE QyHKIMH. [leprogndeckue GpyHKINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHMi ¢yHkimu. Hymm  dyHkmm.
) [IpomexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHMH.
. Makcumymbl 1 MUHUMYMbl (pyHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
(GYHKIIUN Ha IPOMEKYTKE
33 CrenenHas (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢ynkmuii. CpoiicTBa  (QyHKIMIA,
. HETPEPHIBHBIX HA OTPE3Ke
3.7 TTocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEN0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHBIX MPOLIEHTOB
4 Hauana maTtemaTudyeckoro aHaausa
4.1 [TpousBoanas pyHkuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenne NTPOUZBOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHrne HanOOJNbIIEro U HAaMMEHbIIEro 3HaueHUs (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIEe 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEpXHOCTH BpALLEHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI Il YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



