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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «BeposiITHOCTb U cTaTUCTHKa» YIiTyOJIEHHOTO YPOBHSI SIBIISETCS
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriayOia€HHOro
YPOBHSI Ha YPOBHE CpeAHETO 001Iero oopa3oBanus. Y4eOHbINH Kypc peIHa3HAYCH
st GOPMUPOBAHUSA Y OOYYAIOMIMXCSA CTaTUCTUYECKOW KYJIbTYphl M MOHMMAHHUS
pOJIM TEOPUH BEPOSITHOCTEM KAaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3y4YCHHs
CIIy4alHbIX COOBITHH, BEIMYMH U npoueccoB. [Ipu nzydyennn kypca odoramarorcs
IpEICTaBICHUS OOYYarOIIMXCS O METOJaX HCCIEeIOBaHUS H3MEHYMBOIO MUDA,
pa3BUBaeTCA TMOHMMAaHWE 3HAYMMOCTH W OOIIHOCTH MaTEeMaTHYEeCKHX METOOB
NO3HAHMS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHUPOBO33pPEHUS.

ConmepxaHue ydeOHOro Kypca HampaBiI€HO Ha 3aKpeIUIEHHE 3HaHWM,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHHUA O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3AX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYThI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0y4aromuxcs J0KHO ¢(hOpMUPOBATHCS NIPEJICTABICHHUE O
Haubosee ynoTpeOUTENbHbIX U OOIIMX MATEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUTSL OTIMCAHUS aHTPONIOMETPHUUECKHX U IEMOTpaPUUECKUX BETUYHH, TOTPEIIHOCTEH
B Pa3IMYHBIE POJA U3MEPEHUSX, NTUTEIBHOCTH 0€30TKAa3HON pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIH
Kypc siBisieTcsi 0a30M Al OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUECKUX METOMOB,
HEOOXOUMBIX CHELMATIUCTAM HE TOJIBKO MHKEHEPHBIX CHEIUAIILHOCTEN, HO TAKKe
COLIMATIBHBIX U TICUXOJIOTMUYECKUX, TIOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT ammapaT aHaau3a OOJbIIMX JIaHHBIX.
IleHTpanbHy!0 4acTh y4yeOHOro Kypca 3aHUMAaeT O0O0CYXKJIEHUE 3aKOHa OOJIBIIMX
yuceal — (QYHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM € yKa3aHHBIMH ILEIAMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTHMKAa» Ha YrIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coJiepkareibHble TMHUN: «CiyyaliHble COOBITHS U BEposiTHOCTU» U «CiryyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEID.

[ToMHMMO OCHOBHBIX JIMHHUW B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC MJii TOJHOLIEHHOTO OCBOCHHS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMAaTHUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne mMHUU «CllydaiiHble COOBITHS U BEPOSATHOCTUY» CIIY’KUT OCHOBOM
s (GOPMUPOBAHUS TPEICTABICHUNA O PACHpPElECHUH BEPOSTHOCTEH MEXIY
3HAQYECHUSIMHU CIIyYalHbBIX BEJIMUMH. BaXHYIO 4acTh B 9TOU COAEPKATEIBLHON JTUHUN
3aHMMAeT H3Y4YEHHE TIE€OMETPUYECKOr0 M OMHOMHUAIBHOIO paCHpEleeHUld W



3HAKOMCTBO C MX HENPEPBIBHBIMHM aHAJOTaMH — MOKAa3aTEeJIbHbIM U HOPMaJbHBIM
pacnpeneneHUsIMHU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMA BEJIMYMHAMU U
pacrnpesiefieHUs MM, AaKIEHTHUPYIOT BHUMaHHWE OOydYalolIMXCSd Ha ONUCAHUU W
U3YYEHUU CIyYalHbIX SBJICHUN C MOMOIIbIO HENPEPBhIBHBIX (QYHKIUNA. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAEICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIYy CIy4yalHbIMU BEJIMYMHAMH M OIMCAaHUE OJTOW CBA3UM C TOMOIUIBIO
Kod(dduimeHTa KOppeasiuuu U €ro BBIOOPOYHOIO aHajgora. OTHU 3JIEMEHTHI
coJiepaHusl pa3BUBAIOT TeMY «/luarpamMmbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl, 1 BO MHOTOM OMUPAIOTCS HAa CBEACHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé omuH naneMeHT  coiep)kaHusi, KOTOPBbIA  MpeasiaraeTcs  Ha
03HAKOMHTEJILHOM YpPOBHE — TMOCIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeaeIeHueM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITUN HOCHUT pPAa3BUBAIOLIUN XapakTep H
ABIIACTCS aKTyaJdbHBIM JJIS1 OyayluX aOMTypHEHTOB, MOCTYHAIONIMX Ha y4eOHbIE
CHEIUATBbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJOTUEH U
yIpPABJICHUEM.

Ha u3yuenue yueOHoro kypca «BeposaTHOCTb U CTaTUCTUKa» HA YIIIyOJIEHHOM
ypoBHe oTBoauTcsa 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefieni0).



COJAEPXAHME OBYUYEHUA
10 KITACC

I'pad, cBa3ubil rpad, myTu B rpade: uukisl U nenu. CreneHs (BaJeHTHOCTD)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHbIe COOBITUS. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CilydallHOTO COOBITHSA. BIM30CTh 4YacTOTHl U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OMBITHI C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITHSIMU.

Onepatuu Haj COOBITUSMU: MepeceyeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coowiTus. JInarpammel Ditnepa. DopMyna cioKeHHs] BEpOSTHOCTEN.

VYcimoBHAsE BEPOSATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciydaiiHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIil oNBIT (MCIIBITAHUE), YCIeX W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 MepBOro ycnexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
HproroHna.

Cepust He3aBUCUMBIX HUcTibITaHui beprynn. CinydaiiHbiil BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepauuu Haj CllydalHbIMU BeJIMuMHaMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TI€OMETPUYECKOE H
OMHOMMAJILHOE.

CoBMecCTHOE pachpenesieHUe JBYX CiydalHbIX BelWuyuH. HeszaBucumbie
CIy4dalHbIe BEIMYMHBL.MAaTEMATUYECKOE OXHUIAAHUE CIIyYalHOM  BEJIIMYHHBI
(pactipenenenusi). Ilpumepsl  OpUMEHEHUST  MATEMATHYECKOTO  OKUIAHUS
(cTpaxoBanue, Jjotrepes). MaremaThdeckoe OXKUIaHHEe OWMHApHON ciaydailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHUIAHHUE CYMMbl CIyYallHbIX  BEJIMYHUH.
MareMaTtruyeckoe 0KuJJaHue TEOMETPUUYECKOTO M OMHOMHUATILHOTO PACTIPEIEICHHM.

Jucnepcuss W CTaHAApPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYWHBI
(pactipenenenust). Jlucnepcust OuHapHON CydyaliHOW BeMUYMHBI. MaTeMaTtndeckoe
0’KMJaHUE NPOU3BENICHHS U JUCIIEPCHS CYMMBbI HE3ABUCHUMBIX CIIy4allHbIX BEJIMYMH.
Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesieHuUs.
Jucnepcust 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PaCIIpPEAECIICHUSI.

11 KIIACC

HepaBenctBo YeoObiméBa. Teopema UebOniméra. Teopema bepuymmm. 3akoH
Oonpimmx  uyuced.  BwiOopounslii  merox  uccneaoBaHui.  Bribopounbie



xapakTepucTuku. OneHUBaHUE BEPOATHOCTH COOBITHSA MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACTIPEIEIICHNAN.

HenpepriBable cnydaiinble BenuuuHbl. [Ipumeppl. DyHKUMA IIIOTHOCTH
BEPOSITHOCTH paclpesiesicHus. PaBHOMEpHOE pacnpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4u, IPUBOAAIINE K
HOPMAaJbHOMY  PAacCHpEAeIICHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pachpeesenus, QyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIbLHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnaum,
IPUBOSIIKE K pactpeneneHuro [lyaccona.

KoBapuammst nByx caywaitHeix BennuuH. Kosdduuuent nuneiHoi
koppemsiiu.  CoBMeCTHble  HAOMIOJEHWS JABYX  BEJIMYMH. BbIOOpOYHBIN
KO3 puuueHT Koppensuuu. Paznuuue Mexay JIMHENMHON CBS3bI0 U IMPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHas perpeccus, MeTo, HAMMEHBIINX KBaJApPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO 00IIEeCTBA, MPEICTABICHUE O MATEMAaTHUECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
IpOKJIAHCKOTO  oOmiectBa  (BBIOOpBI, OMpPOCHI U JIPyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTUYECKON IKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH W
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuyabiM  chepaM  TPOPECCHOHAILHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa3oBaHWIO Ha MPOTSHKEHUU BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>Kalollle Cpefbl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MATEMAaTHIECKOM
HAyKHU Kak cepbl 4eTOBEYECKOH J1eITeIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBUIM3AIMM, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MAaTeMaTHYeCKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOECKTHYIO
U UCCIIEIOBATENCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPU3HAKH MAaTeMaTUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHI, YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (GOPMYIUPOBaTh W  NPEoOPa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX |
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JO0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MMPOTUBHOTO), BEICTPABATh apTyMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOIBL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAaN0O0JIee OIXOAIINN C YIETOM CaMOCTOSI TEIHHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATH
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITH IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATH CIIOCOO PEIIESHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITENIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIBI paOOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: Tpad, MIOCKU rpad, CBA3HBIN Tpad,
nyTe B Tpade, Ienb, LUKI, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: CIyYalHBIM OSKCIEPUMEHT (OTBIT),
ClIy4aiiHO€ COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HUCXOJ)
CIIy4aifHOTO  OTbITA, HAXOAWTh BEPOSATHOCTH COOBITH B  OMBITAX C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMU;

HAXOoJUTh U (POPMYyIUPOBATH COOBITHSA: MEepeceueHne, 00bEeUHEHNE JAaHHBIX
cOoOBITHH, COOBITHE, MPOTHBOMOJIOKHOE JTaHHOMY, WCIOJb30BaTh JIUATPAMMBI
Diinepa, KOOPAUHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, MOJIb30BaThCS (OopMyIoi
CJIOKCHHSI BEPOSITHOCTEH NIl BEPOSTHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHIA,



ONIEPUPOBATH IIOHATUSAMMU: YCIIOBHAS BEPOSITHOCTh, yMHOKEHUE BEPOSITHOCTEN,
HE3aBUCHUMBIE  COOBITHS, JEpEeBO  CIy4alHOTO JKCIEPUMEHTa, HaXOAWUTb
BEPOATHOCTH COOBITHI C MOMOILBIO MpaBUiIa YMHOXKEHHUS, JEpeBa CIy4ailHOTO
OMbITa, HCIOJIb30BaTh (HOPMYIy IOJHOW BeposTHOCTH, (popmyny baiieca npu
pelIeHnn 3a7ad, ONpEleNsITh HE3aBUCHUMOCTb COOBITMM 10 (dopMysie M IO
OpPraHMU3aLHH CIIy4aHHOI'O SKCIIEPUMEHTA,

OPUMEHATh H3yYEHHbIE KOMOWHATOpPHBIE (OPMYIBl A TEPEUNCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHbBIX COOBITUH CIIy4allHOTO OIIbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOJHO ONEpUPOBATh TMOHATUAMU: OWHApHBIM  CIy4yalHBIA  OIBIT
(ucnblTaHKE), yCIIEX M HeyJaya, HE3aBHUCHMbIE HCIBITAHUS, CEpUsl HCIBITAaHUMU,
HAXOJUTh BEPOSATHOCTH COOBITHIA: B CEpUU UCTIBITAHUI IO IEPBOTO yCIeXa, B CEpUU
UCIBITaHUH bepHyu, B OIBITE, CBA3aHHOM CO CIIy4allHbIM BIOOPOM U3 KOHEUHOU
COBOKYIIHOCTH;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CIydaiiHas BEJIMYMHA, pACIpeeieHHe
BEPOATHOCTEH, AuMarpaMma paclpeneieHusi, OWHapHas cioy4yailHas BeJIWYHUHA,
reoMeTpru4ecKoe, OMHOMHUAIIBHOE PACIIPEICIICHUE;

ONEPUPOBATh IOHATHIMHU: COBMECTHOE pACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUIy COBMECTHOIO PACHpPENENICHUs IBYX CIIydalHbIX
BEJIMYMH [JIsl BBIAEICHUS PpACHpEAENICHUs] KaXIOM BEJIMYMHBI, ONpPENEICHUs
HE3aBUCUMOCTH  CIy4YallHBIX  BEJIUYMH;CBOOOJHO  OMEpUPOBATH  MOHATHEM
MaTEMaTHYECKOTO 0>KMJIaHUS CIIy4yallHOW BEJIMYUHBI (pacipeesieHns), IPUMEHSTh
CBOMCTBA MATEMATHYECKOIO OXUIAHUSA IIPpU PpELIEHUH 3a/1ad, BbIYHUCIATH
MaTeEMaTHYECKOE OKUJaHue OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHU;
CBOOOJHO OMEpPUPOBATh MOHATUAMU: JTUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATh CBOWCTBA JUCHEPCUU CIYyYaWHOW BEJIMYHMHBI
(pacupeneneHys) OpU PELICHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHUAIBHOTO PACIIPEAEICHUI.

K konmy 11 kiacca o0yyaroniuiicss HAyquTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU 1O JAHHON BHIOOPKE U OLIEHUBATH
XapaKTepUCTUKU TEHEPAIbHOM COBOKYMHOCTHM JAaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTukaMm. OLEHUBAaTh BEPOSITHOCTU COOBITUN U IPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BL, NIOJIb3YSICh U3YYCHHBIMH PACIIPENCICHUIMY;

OPUBOAUTH  HpPUMEPHl  3aJay, MNPUBOJAIIMX K  [OKa3aTeIbHOMY
pacIpeneneHuo, 3a1ad, MOPUBOAAIIMX K HOPMAJIBHOMY PacCIpENeIeHUIO.
OmnepupoBarh NOHATUSAMM: (PYHKLHS IUIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOIO
pacnpenenenus, pyHKLIUs ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACIIPENEICHMUS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO PACIPEAEICHUS;ONPEAEIIATh
KO3 GUIIUEHT TUHEHHON KOPPEISLIH, BHIOOPOUHBINA KOAPDUIIUEHT KOPPEIALUH.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 DneMeHTHI Teopuu rpadoB 3
) Cay4aiiHbI€ OIIBITBI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepanuy HaJx MHOXKECTBaMU U
3 coObITHsIMH. CII0KEHNE U YMHOXKEHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCTD.
HezaBucumebie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeabHbIX HCIIBITAHNN.
5 Ucnbrtanusa bepaymmum. CiyqaifHbii BIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U paclpeeIcHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
3aKoH OOJBUINX YHCET
2 DNeMEHThI MaTeMaTUYECKON CTaTUCTUKU
HenpepbiBHbIE ClTydaliHbIC BEIIMUUHBI
(pacripenienienus ), moka3aTeabHOE U 4
HOPMAaJIbHOE pacipeiesIeHus
Pacnpenenenue [lyaccona
CBsi3b MEXy CITy4allHBIMHA BETUIHMHAMHA
O0001IeHrEe 1 cCUCTEMaTU3aIHs 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabnbie IlpakTuueckue
Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
T'pacp, coAsHBIii rpach, IpesiCTaBTCHHE bu6mmoreka [IOK
BSI3HBIN T MpeCTaBICHU
1 pag, pag, 2) 1 https://m.edsoo.ru
3a/1a4u ¢ TOMOIIBIO rpada
A H P https://resh.edu.ru
bubmunoreka LIOK
CreneHb (BaJIGHTHOCTb) BEPILUHEI.
2 n de. 11 1 https://m.edsoo.ru
b B rpade. Llenu u nukib
yr p t https://resh.edu.ru
3 BxopaHast koHTpospHas pabota 1 1
but6mmoreka [IOK
I'pader Ha mockoctu. [epeso
4 pad . Hlep 1 https://m.edsoo.ru
CIIy4alfHOTO SKCIIEpUMEHTA
v P https://resh.edu.ru
Cry4aiiHbple SKCTIEpUMEHTHI (OTIBITHI) U bu6nuorexa [IOK
5 CIIydaiiHbIe COOBITHS. DIIeMEHTapHbBIE 1 https://m.edsoo.ru
COOBITUS (MCXOBI) https://resh.edu.ru
BeposTHOCTE CitydaitHOTO COOBITHSI.
. but6mmoreka [IOK
BeposTHOCTH COOBITHI B OTBITAX C
6 1 https://m.edsoo.ru
ABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
P p https://resh.edu.ru
COOBITUSMH
BeposTHOCTE CitydaitHOTO COOBITHSI.
. bu6mmoreka [IOK
BeposiTHOCTH COOBITHI B OBITaX C
7 1 https://m.edsoo.ru
ABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
P p https://resh.edu.ru
COOBITUSMH




[lepeceuenue, 00beTMHEHNE MHOKECTB
U COOBITHH, IPOTUBOIOJIOKHBIC

bubmunoreka LIOK

8 5 o https://m.edsoo.ru
co . ®o a CloXke
P PMyH TTOACHIA https://resh.edu.ru
BEpPOSITHOCTEN
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE Bbubmuotexa [JOK
9 BepOATHOCTEN. POpMyJia YCIOBHOM https://m.edsoo.ru
BEPOATHOCTHU https://resh.edu.ru
bubmunoreka LIOK
10 ®opmyJia MOJTHON BEPOATHOCTH https://m.edsoo.ru
https://resh.edu.ru
. bubmorexa LIOK
®opwmyna baiieca. HezaBucrumbie 1
11 5 https://m.edsoo.ru
co
PITHA https://resh.edu.ru
bu6mmoreka [IOK
KomMb6unaTopHoe npaBuUiio yMHOXKEHHUSI.
12 " o https://m.edsoo.ru
€peCTaHo aKTOpHal
PECTAHOBKI 1 Qakropi https://resh.edu.ru
Hucno coueranuil. TpeyroapHUK bubnmorexa LHOK
13 - aats https://m.edsoo.ru
ackan
g https://resh.edu.ru
bu6mmoreka [IOK
14 ®opmyna 6bunoma HeroToHa https://m.edsoo.ru
https://resh.edu.ru
KontponsHas padora Nel: "I'padpsr, bu6nuorexa [IOK
15 BEPOSITHOCTH, MHOXKECTBA, https://m.edsoo.ru
KOMOMHaTOpHKa' https://resh.edu.ru
bunapHbIii crydaiiHbIIA ONBIT bu6nuoreka [JOK
16 (ucmpITaHue), yCreX U Heylaya. https://m.edsoo.ru

HezaBucumsble ucnbitanus. Cepus

https://resh.edu.ru




HE3aBUCHUMBIX UCIIBITaHUI A0 TIepBOTo
ycriexa

Cepust HE3aBUCUMBIX UCIIBITAHUM 10

bubmunoreka LIOK

17 https://m.edsoo.ru
MIEPBOro ycIexa
p y https://resh.edu.ru
. bubmuoreka [IOK
Cepust HE3aBUCUMBIX UCIIBITAHUI
18 5 https://m.edsoo.ru
epHYILIN
PHY https://resh.edu.ru
N . but6mmoreka [IOK
CrydaifHbIl BRIOOp U3 KOHECUHOU
19 https://m.edsoo.ru
COBOKYIHOCTH
i https://resh.edu.ru
bu6mmoreka [IOK
[TpakTruyeckas pabora c
20 https://m.edsoo.ru
MCIOJIb30BAHUEM DIICKTPOHHBIX TAOJIHUIL
https://resh.edu.ru
Cnyuaiinas BenuuuHa. Pacnpenenenue bu6nuoreka [IOK
21 BeposITHOCTEN. [Inarpamma https://m.edsoo.ru
pacnpeneneHus https://resh.edu.ru
Onepanuu Hag CIyYaliHbIMHU
P - bu6mmoreka [IOK
BenmmurHaMu. [Ipumepsl
22 - . https://m.edsoo.ru
acmpeneneHni. buaapHas ciydaiiHas
pactipelt p yi https://resh.edu.ru
BEJIMYMHA
bu6mmoreka [IOK
['eomeTpuueckoe pacnpeaeieHue.
23 5 https://m.edsoo.ru
MHOMHAJILHOE pacIIpeaesIcHIE
pactipen https://resh.edu.ru
MatemMaTnyeckoe OKUgaHue
. . but6mmoreka [IOK
ciy4daiiHo BenuyuHbl. COBMECTHOE
24 https://m.edsoo.ru

pacupeneseHue IByX CIly4aiHbIX
BCINYNH

https://resh.edu.ru




HeszaBucumeble ciydailHble BETUYUHBL.
CBoiicTBa MaTEMaTHYECKOIO

bubmunoreka LIOK

25 okujaHus. MaremaTuueckoe https://m.edsoo.ru
OKHJIaHWE OMHAPHOM CITydaliHON https://resh.edu.ru
BEJIMYHHBI
MaremaTuuecKoe OKHIAHHIC bubmunoreka LIOK
26 r€OMETPUUYECKOTO U ONHOMHUATBLHOTO https://m.edsoo.ru
pacrnpeneneHuit https://resh.edu.ru
bubmunoreka LIOK
27 Jlicriepeinst i CTaRAApTHOS https://m.edsoo.ru
OTiIoHErHE https://resh.edu.ru
. . bubmuoreka [{OK
)3 Hucnepcus 61/Isz1pHon clydaiiHOMN httos://m.edsoo.ru
BennuuHbl. CBOMCTBA qUCHepCUn
https://resh.edu.ru
MaremaTrndeckoe OKHIaHUe bubmuoreka [{OK
29 MPOU3BEICHUS U JUCTIEPCUSI CYMMBI https://m.edsoo.ru
HE3aBUCUMBIX CIIyYalHBIX BEJIMYUH https://resh.edu.ru
Jucnepcus OMHOMHAIBHOTO BuGmorexa LIOK
30 pacnpenenenus. [Ipakruueckas padora htts://m.edsoo.ru
C MCTIOJIb30BAaHUEM 3JIEKTPOHHBIX https://resh.edu.ru
TalJIHI
Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUYECKOTO Bbu6muotexa [JOK
31 pacnpenenenus. . [Ipaktuueckas https://m.edsoo.ru
paboTa ¢ UCIOIb30BaHUEM https://resh.edu.ru
AJICKTPOHHBIX TAOJIHUIIL
bu6munoreka LIOK
32 O0001IeHrEe U cUCTEMaTU3aIUs 3HAHUI https://m.edsoo.ru

https://resh.edu.ru




33 HToroBast KOHTpOJbHAs paboTa 1
but6mmoreka [IOK
34 O06o001IeHre U CUCTEMAaTU3aIKs 3HAHUH 1 https://m.edsoo.ru
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
HepasenctBo Uebnimena. Teopema bu6nuoreka [JOK
1 Yeonimena. Teopema beprysum. 3akoH 1 https://m.edsoo.ru
OOIBIINX YHCET https://resh.edu.ru
HepasenctBo Uebrimena. Teopema bubmmoreka [JOK
2 Yeonimena. Teopema beprysum. 3akoH 1 https://m.edsoo.ru
OONBIIMX YMCET https://resh.edu.ru
3 Bxonnas koHTposibHas paboTa 1 1
bu6mmoreka [IOK
4 Br100poYHBIN METO]T MCCIICTOBAHMIA 1 https://m.edsoo.ru
https://resh.edu.ru
bubmunorexa LIOK
[IpakTuyeckas pabora c
5 1 https://m.edsoo.ru
HCITOJIb30BAaHUEM DJICKTPOHHBIX TAOJINII
https://resh.edu.ru
I'enepanbHast COBOKYITHOCTD U
cay4aiiHas BRIOOpKa. 3HAKOMCTBO C
Tl P bubmuoreka [IOK
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMH.
6 0 1 https://m.edsoo.ru
€HKa CPEIHEro M TUCIEePCUU
H p E[ a P https://resh.edu.ru
reHEPAIbHOW COBOKYITHOCTH C TIOMOIITBIO
BBIOOPOYHBIX XapaKTEPUCTUK
I'enepanbHas COBOKYIIHOCTD U
pu Y bubmuoreka [IOK
cily4aiiHas BRIOOpKa. 3HAKOMCTBO C
7 5 1 https://m.edsoo.ru
BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
p p p https://resh.edu.ru
O1ieHKa CpeTHEero U JUCIIEPCUM




reHepalbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHue BEPOSTHOCTEH COOBITUI TTO

bubmunoreka LIOK

HEe3aBUCUMBIX coObITHi. [Tpumep 3anaun,

8 5 https://m.edsoo.ru
BBIOOpKE
P https://resh.edu.ru
Craructuueckas runoresa. [Ipoepka bubmmoreka [JOK
9 MPOCTEUILINX TUIIOTE3 C MOMOILBIO https://m.edsoo.ru
CBOWCTB M3YUYECHHBIX paclpeieICHUI https://resh.edu.ru
Craructuueckas runoresa. [Ipoepka bu6nuoreka [IOK
10 MPOCTEUILINX TUIIOTE3 C MOMOILBIO https://m.edsoo.ru
CBOMCTB U3yUYEHHBIX paCIpeacICHUN https://resh.edu.ru
bu6mmoreka [IOK
[IpakTuueckas pabora c
11 https://m.edsoo.ru
UCIIOJIb30BaHNEM DJIEKTPOHHBIX TAOIIHIT
https://resh.edu.ru
[IpuMeps! HENPEPBIBHBIX CIIyYalHbIX bubnuorexa [IOK
12 BeJIMYUH. DYHKIHS TUIOTHOCTH https://m.edsoo.ru
BEPOSITHOCTH https://resh.edu.ru
PaBHOMepHOE pacnipenenenue. [Ipumepst bu6nuoreka [IOK
13 3a71a4, MPUBOIAAIIMX K MOKA3aTEIbHOMY U https://m.edsoo.ru
K HOPMAJIbHOMY pacIlpeIesIeHUsAM https://resh.edu.ru
but6mmoreka [IOK
@yHKIHS INIOTHOCTH BEPOSTHOCTH
14 https://m.edsoo.ru
MOKAa3aTeIbHOTO paclpeesICHUs
pactiped https://resh.edu.ru
but6mmoreka [IOK
OYHKIHUS TUIOTHOCTA BEPOSITHOCTH
15 https://m.edsoo.ru
HOPMAaJILHOT'O pacipeiesieHUs
p pactiped https://resh.edu.ru
bubmunoreka LIOK
[TocnenoBarenbHOCTh OAMHOYHBIX
16 https://m.edsoo.ru

https://resh.edu.ru




MIPUBOJISIIEHN K PACIPEICICHUIO
IIyaccona

bubmunoreka LIOK
[IpakTuueckas pabora c
17 5 https://m.edsoo.ru
HCIIOJIB30BaHHUEM DJIEKTPOHHBIX TaOIU
p 1 https://resh.edu.ru
KoBapuanus n1Byx ciiydaliHBIX BEJIHAYNH bubmorexa LOK
18 K ‘1)1()1) T ABYX CITyH ’ https://m.edsoo.ru
0rddUIEHT KOPPETALINT
1 Ppeill https://resh.edu.ru
but6mmoreka [IOK
19 CoBMecTHBIC HAOTIOJICHUS IBYX BEIMYNH https://m.edsoo.ru
https://resh.edu.ru
bu6mmoreka [IOK
Br100opoussIii kKodhGUIIIEHT
20 p bun https://m.edsoo.ru
KOPPEIAIAT
ppeilt https://resh.edu.ru
o . bu6mmoreka [IOK
Paznuunie Mex 1y TMHEWMHOU CBSI3bIO U
21 . https://m.edsoo.ru
IPUYUHHO-CIEICTBEHHON CBSI3bIO
P A https://resh.edu.ru
bubmunorexa LIOK
22 JIuneitnas perpeccus https://m.edsoo.ru
https://resh.edu.ru
bubmunoreka LIOK
[IpakTrueckas pabota ¢
23 5 https://m.edsoo.ru
HCIIOJIb30BAHUEM DJIEKTPOHHBIX Ta0IN
P 1 https://resh.edu.ru
[IpencraBieHue TaHHBIX C TTOMOIIIBIO bubmunoreka LIOK
24 TaOIHI] ¥ TUarpamm, OrucaTeabHas https://m.edsoo.ru
CTaTHUCTHKA https://resh.edu.ru
bubmunoreka LIOK
OMBITHI ¢ PABHOBO3MOXXHBIMHU
25 https://m.edsoo.ru

OJIEMCHTApPHBIMU COOBITUSIMHU

https://resh.edu.ru




Brruucnenue BepoaTHOCTEH COOBITHI C

bubmunoreka LIOK

26 o 1 https://m.edsoo.ru
npuUMeHeHneM GopMyi
p pMY https://resh.edu.ru
Brruucnenue BepoaTHOCTEH COOBITHH C
bubmunoreka LIOK
pUMEHEHHEM I'paUyeCcCKUX METO/I0B:
27 1 https://m.edsoo.ru
KOOpJMHATHAs MpsiMasi, 1IepeBO
P . p » ACPEBO, https://resh.edu.ru
JarpaMmma Jusiepa
bu6mmoreka [IOK
28 CiyyaliHble BEJIMYMHBI U pacIpeIeSICHUS 1 https://m.edsoo.ru
https://resh.edu.ru
MaremaTnueckoe 0KHAaHuE CIy4aitHON Bubamorexa [IOK
29 A - 1 https://m.edsoo.ru
BEJTMYMHBI
https://resh.edu.ru
. . but6mmoreka [IOK
MaremaTrueckoe OXHUIaHUE CITyJaiHON
30 1 https://m.edsoo.ru
BEJTMYMHBI
https://resh.edu.ru
31 Hrorosast kKoHTpOJbHASA paboTa 1
Brruucnenue BepoaTHOCTEH COOBITHI C bu6nuoreka [IOK
32 npuMeHeHueM (Gpopmyi u rpaguIecKux 1 https://m.edsoo.ru
METOJIOB https://resh.edu.ru
Brruucnenue BepoaTHOCTEH COOBITHI C bubmmoreka [JOK
33 npuMeHeHueM (Gpopmyi u rpapuIecKux 1 https://m.edsoo.ru
METOJIOB https://resh.edu.ru
CrnyualiHble BETMYHHBI U Bbubmuotexa [JOK
34 pactipeaenenus. Marematuueckoe 1 https://m.edsoo.ru
0KUJAHUE CIyYailHON BEJIMYUHBI https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3ybTAThl 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBaTh MOHATHSAMH: CcpelAHee apudMeTHueckoe, MeauaHa,
' HauOoJIbIlIee, HANMEHBIIIEe 3HAUCHUE, Pa3MaX MAaCCUBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHIATHAMU: CIIYYAHHBIA SKCTIEPUMEHT (OTIBIT) U CIIyJaiiHOE
coOBITHE, dJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIYYaliHOTO
6.3 OMbITa; HAXOJUTb BEPOSTHOCTH B OINbITaX C PaBHOBO3MOXHBIMHU
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TIEpECEYCHHE W OOBEIMHEHHE
6.4 JNAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE ITaHHOMY COOBITHIO;
' NOJB30BAThCA  AMAarpamMMaMu  Diijepa W (QOPMYNIOH  CIOXKEHHS
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
OnepupoBaTb NOHSTUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C MOMONIbIO MPaBHJIAa YMHOXEHHS, C
MOMOIIBIO JIepeBa CIIy4aiflHOTO OIbITa
6.6 [TpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, YCIIeX U HEeyAada; HaXOJAUTh BEPOSTHOCTU COOBITUH B CEpUH
' HE3aBUCUMBIX HUCIHBITAHUM 7O MEPBOrO ycrexa, HaXOAUTh BEPOSTHOCTH
cOOBITHIA B cepuu UCTibITaHul bepHymm
6.8 OnepupoBaTh NOHATHUSIMU: CllydailHas BeJIMYMHA, pacIpeleieHue
' BEPOSITHOCTEM, TuarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUYEHUH  CIy4yallHOW  BEJIMYUHBIIIO

pacipeesieHrIO UITH C MIOMOIIBIO JUarpaMmm




OnepupoBaThb TOHSATHEM MATEMATUYECKOTO OXUIAHUS, MPUBOAUTH
IPUMEPHI TOTO, KaK MPUMEHSAETCS MaTEMaTUYEeCKOE OKUJaHUE CIy4daiHOM

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYeCKOe OXUAAHHE TI0 JaHHOMY
pacnpeeseHuto

53 NMets nipeacTaBieHne o0 3aK0He OOJBIINX YHCET

5.4 NmeTs ipeacTaBiieHe O HOPMAJIBHOM pacpeieICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpenacraBnenne maHHBIX C TOMOIIBI0 Tabmui, uW  amarpamMm. CpemHee
apudMeTHYECKOe, MeIuaHa, HAWOOJbIIEe W HAWMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAaHJIAPTHOE OTKIIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIE COOBITHSA. ODJIEMEHTApHBIE
coObITust  (McXobl). BeposTHOCTH CitydailHOTO COOBITHS. bBIM30CTh YacTOTHIM
BEPOSTHOCTH COOBITHIA. Cly4aliHbIe OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMH. BeposITHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITUSMH

6.3

Onepauuu Hax COOBITUAMHU: TepecedeHHre, OOBbeIUHEHUE, IPOTHUBOMNOIOXKHBIE
coObrTus1. Jlmarpammel Diinepa. @opmysa CI0XKEHUS BEPOSATHOCTEH

6.4

VcimoBHas  BEPOSITHOCTb. YMHOXKEHHE BeposTHOCTEW. JlepeBo  ciiydallHOrO
skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbie COOBITHS

6.5

KomOunaropnoe mpaBuino ymHOxeHUs. IlepecranoBku u (dakropuan. Ywucio
coueranuid. Tpeyronbauk [lackamns. @opmyna buaoma HeroToHa

6.6

bunapuplii ciy4aifHBId OMBIT (KMCIBITAHWE), ycHeX W Heydada. HeszaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymimn

6.7

Canyuaitnas BenuuuHa. PacnpeneneHnue BepoaTHOCcTeN. [narpamma pacnpeneneHus.
[Tpumeps! pactipeieieHUi, B TOM YHCIIe TeOMETPUIECKOSH OMHOMHUAIBHOE

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHNsT MaTEMAaTUYECKOTO
OKHMJIaHHs, B TOM YHUCIE B 3aJadax U3 IOBCEIHEBHOM XU3HHU. MareMarudeckoe
OXKHJlaHue OMHAPHOHM CIy4aiiHO# BETMYMHBL. MaTeMaTn4eckoe 0XKUJaHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTHuuecKoe 0XKUAAHUE U JUCIIEPCUSI TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO paclpeieeHui

52

3aKkoH OOJIBIIMX YHCENl U ero pojb B Hayke, mpupoae u oduiectBe. BeiOopouHbIii
METOJ UCCIIEOBAaHUN




53

IIpuMepsl HENpepbIBHBIX — CIydalHbIX BeduuuH. lloHsate o IIoTHOCTH
pacnpezeneHus. 3anady, IpUBOJAIIME K HOPMaJIbHOMY pacnpezenenuto. [lonstue
0 HOpPMaJIbHOM paclpeaeIeHUN




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

Kon IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NPOBEPSIEMOr0 = OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CPeAHero 0011ero
TpeOoBaHusI o0pa3oBaHust

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMyNIHUpoOBaTh W ONEPUPOBATh MOHATHAMH: OIPEAETICHUE,
aKCMOMa, TeopeMa, CIIEAICTBHE, CBOICTBO, MpHU3HAK, J0Ka3aTeIbCTBO,
paBHOCWJIBHBIE (OPMYITHPOBKH; IPUMEHSTH UX; YMEHUE (hOPMYIHpOBaTh
0o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEpXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4eCKOM WHAYKINY;
IPOBOIUTH JOKa3aTelbHbIE pPACCYXACHUS TpPH pelICHHH 3ajad,
1 OLICHWBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXXECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JPYTHX Y4eOHBIX IpEIMETOB; YMEHHE
OTIepUPOBATH TOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3a7aBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HAaTypallbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMNEHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaJIbHOM CTENECHH, CTECHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIoTapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTCHC
IPOMU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOJYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JenauTeNnb U HauMEHbIIee
o01ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3aad; 3HaKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  YMEHHE
BBINIOJIHATH BBIYMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTeNeHs MU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-palMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MOHATHUAMH: IIOCICAOBATCILHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBafomass  reoMeTpudeckas  IMpOrpeccus; yMEHHWEe  3a]aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'yMEHT KOMILJIEKCHOTO 4Kcia, hopma
3alluCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanveckas); yMeTb IPOHM3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, MpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTtpuma 2x2 m 3x3,

ONpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATUSMU: palMOHAIbHBIC, UppAIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHHUH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PEIIAThH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM; NPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs PELICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKINHU, TEOMETPUIECKUI 1
¢u3nueckuif CMBICI TPOM3BOIHOW, TNEepBOOOpa3Has, OMNpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOAWTh aCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEINEHHs, YaCTHOTO H
KOMITO3UIMHY (PYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKLIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIEIOBAaHHUS (YHKIHI,
HAXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYECKOTOo
aHanmu3a; MPUMEHATh MNPOM3BOIHYIO JJS HAXOXKICHHUS HAWIYYIIEero
pelieHnsl B MPHUKIAAHBIX, B TOM YHCIIE COIMUAIBHO-SKOHOMHYECKHUX H

buznyecKuX 3a7a4ax; HAXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpasa; MpuBOJUTH NPUMEPbI MATEMATHYCCKOIO0O MOJACIIMPOBAHUA C

noMoIkio AU depeHnnanbHbIX ypaBHEHU I

YMmenue omnepupoBaTh TNOHATHUSAMH: rpaduk QyHKIHM, oOpaTHas
GbyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEWHAs (YHKIWS, KBaIpaTHUHAS
byHKLu, panoHaIbHas byHKIMA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHe (GYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMU, TMOKa3arenbHas M Jorapudmuyeckas (QyHKIUH;, YMEHHE
CTPOUTh TpadUKH HM3YyYECHHBIX (PYHKIUH, BBITOJHATH MPEOoOpa3OBaHM
rpaduKoB QYHKIUH, UCTIOIB30BATh IPpaUKU JJIS U3yUSHUS MTPOLECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX YU4EOHBIX MPEAMETOB U
3aja4 U3 pealbHOM KU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4¥ U3 00JIACTH YIIPABICHUS JTHYHBIMA H CEMEHHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI MO YCJIIOBHUIO 3aJlayH, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE U
OLICHMBATh IMPaBAONOJ00HOCTh PpE3YJIbTaTOB; YMEHHE MOJEIUPOBAThH
peaibHble CUTYallUd HA SA3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
yYpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl [0 YCIOBHIO 3ajaud,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHMEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue onepupoBaTh NOHATUSIMHU: CpefHee apumeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKATh, HHTEPIIPETHPOBATH
nH(opMaIrio, MPEACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKAIOIIYIO CBOMCTBA pPEAbHBIX MPOIIECCOB U SIBICHUI; TPEIICTABIISTh
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JWarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHUEM TpadudecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Tpa)UueCKU NCCIIET0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCEeUBaHHUs M JIMHEHHOM

perpeccuun




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEpOSITHOCTh CIYYaHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TIpaUUYECKUX METOAOB; MPUMEHSIThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpPMYIy MOITHOM
BeposTHOCTH, popMyny beprymm, komOuHatopHbie PakThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEPHPOBAThH
MNOHATUSIMM: CllydailHasi BeJMYMHA, paCHpeleeHHe BEpPOsITHOCTEH,
MaTEeMaTUYeCKOe OXKHUIAHHWE, JUCIEPCUss U CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeJIMYMHBI, (QYHKIMHM paACOpeNeseHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJbHOTO paclpelieleHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a]av; 3HAKOMCTBO C TOHSTHUSMH: 3aKOH OONBIIUX YHCE,
METOJIbl BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE MIPHUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YMCIO MepecTaHoOBOK; OmHOM HproTOHA; ymeHUE
PUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIJIsl pEIICHUS 3a1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IOHATHAMM: TOYKA, HpsMas, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIIHAECS IpSMBIE,
NapauIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY HPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTAMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad u3y4eHHbIe (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mephl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX MOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMAAL GUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTrpaHHUK, CCYHCHHUC MHOI'OI'pAHHHKA,
Ky0, mapaieNenunen, npu3Ma, NUpaMuaa, (Gurypa W TMOBEPXHOCTb
BpallleHNs, UWIMHIP, KOHYC, map, cdepa, miomanas cepsl, MIomab
MIOBEPXHOCTH TMHPAMHUJbI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO MapauIC/ICTIUIICAa, MTHPpaAaMHWUAbI, IMPU3MbI, HUWJIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M MIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OmpoBepraTh MUX; YMEHHE IMPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh IMOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNEepeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU W B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00HUS, TOMOOHBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOA0OHBIE (UTYpHL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIIOIB30BATh T'€OMETPUYECKUE OTHOIICHHS
IMpU pCIICHUU 3a1a4; HAXOJUTb T’COMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
JI011a/1h, 00BEM) TP PEUISHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH TI'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOMIANb TTOBEPXHOCTH), HCIOJIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAAb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMIaas cdephl; 00bEM KyOa,
MMpAMOYT'OJIBHOT'O HapaJliCiCriieaa, IMMUupaMu/bl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJJOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHIATHIMH: IPSIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIIO, pa3jioXKeHHe BeKkTopa Mo 0Oasucy,
CKaJSIPHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, YIol MEXIY
BEKTOPAMU; YMEHHE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHWsT TEeOMETPUYECKMX 3aJad M 3a7ad JPYruxX Y4eOHBIX

MIPEAMETOB

13

YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IMOHUMAaHHUEC 3HAYUMOCTH MAaTEMAaTUKW B H3YYCHHU IIPUPOIJHBIX H
O6H.[€CTB€HHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTECMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YECKON HayKu




IIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucna ¥ BEIUMCIIEHUS

1.1

HaTypaJIBHBIe U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Pammonanbupie  uyucna. OOBIKHOBEHHBIE U JECSATHYHBIE ApOOM, MPOIECHTHI,

2 OeCcKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. J{edcTBUs ¢ apupMEeTHIECKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIbHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YNCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHbIE 4YHCIAa. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaaMu. [IpuOmkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KomiuiekcHble uncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TpOOHO-pAIMOHATBHBIC YPABHEHHS
2.2 HppanmonaibHble ypaBHEHHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 [enble u 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEPABECHCTBA U CUCTEMBI C IIApAMETPAMHU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUHN U TpapUKU




Oyuknwms, crnocoOwl 3amanus Gyakuuu. ['paduk Qyakummu. BzaumHo oOpaTHbIC

> ¢bynkuuu. Yérneie n HeuéTHble QyHKmU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢ynkmuu. Hymn ¢yHkoum.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIMU. Haunbonbliee M HauMeHbllee 3HAYCHHE
(GyHKIIMH Ha IPOMEKYTKE
313 CrenerHas (yHKOMsS C HATypaJbHBIM M II€JIbIM TIOKaszaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
16 Touku paspsiBa. AcuMmMnToThl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKas mporpeccu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHHIO (DYHKIIMH Ha MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlIero 1 HAaMMEHbIIETo 3HaYeHUs PYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 CTaTHCTHKA
6.1 OnwucatenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpaLCHHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka. BepositHocTh 1 ctatuctuka: 10-it kiacc: 0a30BbIi U
yrayos€HHBIN ypoBHU: yueOHoe ocooue / E. A. bynumosuu, B. A. Bynbrues.
— Mockaa : [Ipocsemenue, 2023

VYyeOnuk: "BeposaraocTs u cratuctuka. 10-11 kmaccel. YriayOneHHbII
ypoBenb" / ABtop: Breiconkuii U.P., Slmenko 1.B.

[Tpaktuxym: COOpHUK 3374 U YIPAKHEHHUH 110 TEOPUU BEPOSITHOCTEH U
MAaTEMATUYECKON CTATUCTUKE MOBBIIICHHON CI0KHOCTH. [{OMOTHATENbHBIE
Martepuanbl: Pabodast TeTpajas ¢ UCCiIeI0BaTEIHCKUMHA 3aIaHUSIMU U

CTaTUCTUYCCKUMU ITPOCKTAMH

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Meroaunueckoe nocodue: "[IpenoaBanrie BEpOITHOCTH U CTATUCTUKHU Ha
yrayOJeHHOM YpOBHE" € MOYPOYHBIM IJIAHUPOBAHUEM

Jln1akTHUYeCKre MaTepHabl:

KapTouku ¢ 3aganusiMu 7151 TPYIIIIOBOM pabOThI

KoHnTponbHbIe pabOThI MOBBIMIEHHON CI0XKHOCTH

TeMsbl 1151 UCCIEN0BATENBCKUX IMPOEKTOB

Pabouas nporpamma no kypcy "BeposTHOCcTh U cTaTucTUKa" (YriyOJIeHHBIN
ypoBeHb) 11t 10-11 kimaccon

Knura AJI1 YIUTCII C pCIICHUSAMUA CIIOKHBIX CTATUCTUYCCKHX 3aaa4



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Cneunanuszuposannoe [10: CtaTuctuueckue nakeThl A1 aHaiau3a JaHHbIX (R,
Python ¢ 6ubnuorekamu pandas, numpy)

OmnnaiiH-mnaTopmsl:

Poccutiickas anexktponnas mkona (POII) - yrimyOnennsiit Kypc

Stepik - Kypchl 110 TEOpUU BEPOSITHOCTEN U CTATUCTUKE

Uchi.ru - pa3aen njis crapiiei KOsl

basel peanbHBIX JaHHBIX JJIS CTATUCTUYECKUX UCCIIEI0BAHMIA:

OTtkpeiThie JaHHbIe Poccrara

MexnyHapoaHbIe CTATUCTUYECKUE 0a3bl

Busyanuzatopsl: UTHCTpyMEHTBI [J1s1 TOCTPOEHUS CIIOKHBIX I'pa(UKOB U
auarpamm

OHJ'IaI‘/’IH-CI/IMYJ'IHTOPBI BEPOATHOCTHBIX OKCIICPUMEHTOB
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