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INOACHUTEJIBHASA 3AIINCKA

VY4eOHbiii kypc «BeposTHOCTP M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS
SABJISIETCSl  TIPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOTO Kypca
yrayOJaEHHOTO YPOBHS Ha YPOBHE CpEHEro 001Iero oopasoBaHus. Y4eOHbIA Kypc
npeaHazHaueH i GOpMUPOBaHUS Y OOyUaIOIMMUXCS CTATUCTUYECKON KYJIbTYpPhl U
MMOHUMAaHHUS POJIM TEOPUU BEPOATHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA JIJIA
U3YUYCHHUS CIIyYalHBIX COOBITHM, BEIWYMH U mpoueccoB. [Ipu n3ydyeHun Kypca
o0oraimarmTcsi TPEeACTaBICHUs OOydYaloIMXCI O METOoAax HCCIeOBaHUs
W3MEHYMBOIO MHpA, pPa3BUBACTCS TMOHUMAHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTE€MaTHYECKUX METOJIOB IO3HAHMS KaK HEOThEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

ConepxaHue y4eOHOrO Kypca HAMpaBlIeHO Ha 3aKperuieHHe 3HAHUH,
MOJIYYEHHBIX MPU U3YyUYECHUU Kypca Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HAMHU Ha BXKHBIX MPUMEPAX, CIOXKETHI KOTOPBIX MOYEPHHYTHI U3 OKPYKAFOIIETO
mupa. B pesynprare y oOydaronuxcsi 10JDKHO ¢hOpMUPOBATHCS MPECTABICHUE O
HamOoJee yrnoTpeOUTEIbHBIX U OOIIUX MAaTEMATHUYECKUX MOJIEIISX, UCIIOIh3YyEMBIX
JUIsT  ONMHCAHUS  AHTPOINIOMETPUYECKUX W JleMorpauueckux  BEIUYMH,
NOTPENIHOCTE B pa3ziIMYHbIE pOJa H3MEPEHMSX, UIMTEIbHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIECCOB
B oOmecTBe. Y4YeOHBIM Kypc SBISETCS ©0a30H /IS OCBOCHHS BEPOSITHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIICIMAIMUCTAM HE TOJIbKO MHXKEHEPHBIX
CIEIMATIBHOCTEN, HO TaKX€ COLMAJIbHBIX W TICUXOJIOTUYECKUX, IMOCKOJIbKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKHU B 3HAUMTEIbHON MEpe MCHOJb3YIOT armapar
aHanu3a OONbIIMX JaHHBIX. [leHTpanbHyI0 4YacTh Y4eOHOro Kypca 3aHUMAaeT
o0cyXIeHHe 3aKoHa OONBIIUX 4YHcel — (yHIAMEHTAIBHOTO 3aKOHAa TPHUPOJIBI,
MMEIOIIIET0 MaTeMaTHIECKy10 (OpMaIu3aIluIo.

B cooTBeTcTBUMM C yKa3aHHBIMM LEJISAMH B CTPYKType yueOHOTO Kypca
«BeposiITHOCTh W CTaTUCTHKA» Ha YTIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepxatenbHble TUHUU: «CiydaiiHpie COOBITUSI U BepOsSTHOCTH» U «CiryqaifHbIe
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMUMO OCHOBHBIX JIMHUWA B Y4YEOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpadoB U TEOPUU MHOXKECTB, HEOOXOIUMBIC [JIi TOJHOIIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO Yy4YeOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxxanne nuHUM «CrydaiiHple COOBITUSI M BEPOSTHOCTH»  CIYXKUT
OCHOBOU 1711 (pOpMUPOBaHUS MPEACTABICHUN O paclpeieieHuH BEpOSITHOCTEN
MEKY 3HAYCHUSIMU CIIyYaHBIX BEJIMYMH. BaXKHY10 4acTh B 3TOM COAEpKATEIbHOU
JMHUY 3aHUMAET U3yYEHNE TEOMETPUUIECKOTO U OMHOMHUAIBHOTO paclpee/IieHUN 1



3HAKOMCTBO C HMX HENPEPBIBHBIMU aHAJIOTaMH — IOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacrnpeeeHUsMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YalHbIMU BEJIUYMHAMHU U
pacupeneneHus MY, aKLEHTHUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU H
U3yYEHUU CIyYyalHBIX SBJIEHUH C MOMOINIBIO HENpephIBHBIX (yHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS MO0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSM.

B ydeOHOM Kypce mpeaycMaTpUBAETCS O3HAKOMUTEIbHOE H3Y4YEHHE CBSI3U
MEXAY CIy4yalHbIMM BEJIMYMHAMH W OINMCAaHUE H3TOM CBA3M C IOMOIIBIO
Kod(ppuUIIMeHTa KOPPENSIMA W €ro BBEIOOPOYHOTO aHajora. ITH DJIEMEHTHI
COJZIEpKaHMS Pa3BUBAIOT TeMY «JlHMarpaMmbl pacCEMBaHUS, U3yUEHHYIO Ha YPOBHE
OCHOBHOTr0 0011ero 00pa3oBaHHsi, © BO MHOTOM OIUPAIOTCA Ha CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oauH dneMEHT  colepKaHus, KOTOPBIM  IpeaIaraercs  Ha
O03HAKOMUTEJIBHOM YpPOBHE — IOCJIEAOBATEIBHOCTh CIyYailHbIX HE3aBUCUMBIX
cOOBITHH, HACTYMAIOIIMX B €IMHUIY BpeMeHU. O3HAKOMJIEHUE C pacipeieieHueM
BEPOSITHOCTEW KOJMYECTBA TAaKMX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep U
ABIJISIETCSl AKTYaJbHBIM JUIsl OyIylmMX aOUTYypUEHTOB, NOCTYMAIOIINX HA y4yeOHBIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOUIECTBEHHBIMM HAyKaMH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCT, W CTaTUCTHKa» Ha
yIIIyOJIEeHHOM YypoBHE oTBoauTcs 68 wyacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPXAHME OBYUYEHUA
10 KITIACC

I'pad, cBs3ubiif rpad, myTu B rpade: nukibl U 1nenu. CteneHs (BaJICHTHOCTH)
BepinHbl. ['padbr Ha miockocTu. [lepeBbs.

Crny4aifHple SKCTIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHSA. DIEeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObITHs. Biu30cTh 4acToThl U
BEpOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ, COOBITUSIMU: TIEpeceueHne, 00beTUHEHNE, TPOTUBOIIOIOKHEIE
coObrTus. Jluarpammel Ditnepa. @opMyiia COKEHHs] BEPOITHOCTEH.

YcnoBHasE BEPOSATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo ciiydanHOro
skcriepumenTa. Gopmyiia nonHou BeposarHocTu. Dopmyia baiieca. HezaBucumeie
COOBITHSI.

bunaphblil ciiyyaliHblil ONBIT (MCTIBITAHKE), YCIIEX M Heynada. HezaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycrnexa. IlepectaHoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepuss He3zaBUCHMMBIX HcnblTaHuid bepHymnu. CiydailHelid  BbIOOp W3
KOHEYHOU COBOKYITHOCTH.

Cnyvaiinas BenunuunHa. Pacnpenenenne  BeposiTHOcTed.  Jmarpamma
pacnpeaenenus. Onepaiuu HaJ CIydYallHbIMUA BelMurMHamMu. buHapHas ciyvyaiiHas
BennunHaA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUUECKOE U
OMHOMHAJIBHOE.

CoBmecTHOE pacnpeelieHHe [BYX CilydallHbIX BenuuyuH. HeszaBucumbie
ClIy4dailHble BEJIIMYMHbL.MAaTeMaTUYECKOEe OXUAAHUE CIYyYallHOW BEJIIMYHHBI
(pacnpenenenusi). Ilpumepsl  NPUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUJAAHUS
(cTpaxoBaHMe, JoTepes). MaremMaTH4ecKOoe OXHUAAHHE OWHApPHOW CiaydalHON
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIWYUH.
MaremaTtuueckoe OKHJIAHHE F€OMETPUYECKOTO u OMHOMUAIILHOTO
pacIpeecHUM.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYUHBI
(pactipenenenus). Jlucriepcust OuHApHOU CIydailHON BeMWYWHBI. MaTeMaTHIeCKOe
O0XXUJAHHWE TMPOU3BEACHUA M JHUCHEPCHUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus MW CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema bepnymiu. 3akon
Oonplx  uucesl.  BpIOOpouHBIi  MeTOon — ucchenoBaHuil.  BwriOopouHble
xapakTepucTuku. OUEeHUBaHUE BEPOSITHOCTU COOBITHSI MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX THUIIOTE3 C MIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepriBuble ciyualinble BenuuuHbl. [Ipumeppl. @yHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOEe pachpelneneHne UM €ro CBOMCTBA.
3agaun, NPUBOASIIME K TOKA3aTEILHOMY PACIPEAECICHUIO. 3a/1auu, IPUBOISIINE K
HOPMaJIbHOMY pacrpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MIOKA3aTeIbHOTO pacipeaeneHus, PyHKIUS MIOTHOCTH BEPOSATHOCTH HOPMAITLHOTO
pacnpeneneHus. OyHKIUs MJIOTHOCTH U CBOMCTBAa HOPMAJIBHOT'O PACIIPEACIICHMUS.

[locnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauu,
IpUBOJALIME K pacnpenenennto [lyaccona.

KoBapuanmst nByx ciywaitneix BenuuuH. Kosddunment nuneinoit
koppensiiud. CoBMeCTHbIE  HAOMIOACHUS  JIBYX BEIWYWH. BbIOOpOUHBIN
kodhduirenT koppessiuu. Paznuure Mexy JMHEWHOW CBA3BI0O U MPUYHMHHO-
CJIEZICTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METOI HAaUMEHBIINUX KBAIPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJYBJIEHHBIH YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpa:ka1aHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TPaXKTaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYTroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJIECHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peUIeHUH, paccy AeHU, BOCIPUUMYHUBOCTD
K MaTEeMaTUYECKUM acClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEW KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COLIMAJIbHO-YKOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOIHON U COLMAIIBHOMN
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpobJieM, OpUeHTAIUs
HAa TPUMEHECHHE MaTEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXaroUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MTOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAesITeNbHOCTH, ITAamloB €€
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHHUs, BbIOMpaTh Hauboliee MOAXOAAIMK ¢ y4éToM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISIBIISITH JAeUIIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3HPOBAaTh M HWHTEPIPETUPOBATh WH(DOPMALMIO pPA3NUYHBIX BUIOB U
dbopM IpeaCcTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPENBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Pe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» M  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWIEHAMHU KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: Tpad, TuIocKHil Tpad, CBA3HBINA Tpad,
nyTh B rpade, lenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, ACPEBO CIYyYalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHITUSMU: CIIyYalHBIA HSKCIEPUMEHT (OIBIT),
Cly4ailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOEe COOBITHE (JIEMEHTAPHBINA UCXOM)
CIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OOBEIUHEHUE JaHHBIX
COOBITHUM, COOBITHE, MPOTHUBOMOJIOKHOE JIAHHOMY, HCIIOIb30BaTh JUArpaMMbl
Diinepa, KOOPAUHATHYIO TIPSMYIO JJI PEIICHHs 3a/1a4, MOJIb30BaThCs (POPMYIIOn
CJIOYKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



ONEPUPOBATh  MOHATHUIMU: YCIOBHAs  BEPOATHOCTb,  YMHOYKEHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBUjia YMHOXXEHHS, [epeBa
CIIy4ailHOTO OMbITa, HCMHOJb30BaTh (OPMYIy MOJHOM BEPOSATHOCTH, (HOPMYILY
baiieca nipu pemieHun 3aa4, onpeaessITh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
110 OpraHU3aluU CIyYaitHOTO HKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATh IMOHATUSAMHU: OWHAPHBIA  CIIYYaWHBIA  ONBIT
(ucripiTaHue), yCclex W HeyJlaya, He3aBUCHMbIE HCIIBITaHUS, CepUsl HCIbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA 10 MEPBOrO YycClexa, B
CepuU UCHbITaHUM BepHyiud, B OMbITE, CBA3aHHOM CO CIy4YaillHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: CIydaliHas BEJMYMHA, paclpelesieHue
BEPOSITHOCTEW, JAMarpamMma pacrpejesieHusl, OuHapHas cllydailHas BeJIMYWHa,
reOMETpUYECKOe, ONHOMHUAIILHOE PACTIPEIEIICHHUE;

ONEPUPOBATh TMOHATUSMH: COBMECTHOE PACHPENEICHHE IBYX CIIy4anHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEeleNICHUs IByX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOIO OKUIAHUS CIy4YallHOW BEJIMYMHBI (pacupeneiaeHus1), IPUMEHSITh
CBOMCTBA MATEMAaTHYECKOIrO OXXHUJIAHUSA NPU PELUICHUWM 3aJa4, BBIYUCIATH
MaTEeMaTUYECKOe 0KHIaHe OMHOMUAIILHOTO U T€OMETPUUECKOT0 paclpe/eieHu;
CBOOOJTHO OIEpUPOBATh TMOHIATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIy4YallHOW BEJIMYMHBI, ITPUMEHITh CBOMCTBA JIHMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIIBHOTO pacIpe/leIeHHH.

K xonmy 11 kjacca oOyyaromuiics HayqUTCs:

BBIYKCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHKN TE€HEPATbHOM COBOKYHMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUITOTE3BI, NIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSAMY,

NPUBOAUTh  TNPUMEPHl  3aJad, MPUBOJAIIMX K  IMOKa3aTeJIbHOMY
pacrpeneneHno, 3ajxad, IMPUBOJAIIMX K HOPMAJIBHOMY  pacCIpelelCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpezenenus, GyHKUUS MTIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacIpeieeHus,
GyHKIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesICHUs ;0NPEeIsITh
KO3 PUIIMEHT TMHEHHON KOPPENSIUU, BBIOOPOUHBIN KOA(P(UIIUEHT KOPPEIIALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne HaumeHoBaHue pa3jie/ioB
/I | ¥ TeM NPorpamMmsbl

KoaunuyecTBo 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

1 DeMeHThI Teopuu rpados

CityyaliHbI€ OIIBITHI,
2 CiTy4aiiHbIE COOBITHS 1
BEPOATHOCTH COOBITHI

Omneparuu Haf
MHOKECTBAMHU U
coOprTuaMu. ClHoKeHHE U

YcaoBHas BCPOATHOCTD.
He3aBucumbie coOBITHS

YMHOKE€HHE BEPOSITHOCTEH.

DNIeMEeHTbI
KOMOMHATOPUKHU

Cepuu nocnenoBaTenbHbIX
vcnblTanuil. Mcribiranus

5 bepnymm. Ciy4aitHbrii
BbIOOD M3 KOHEUHOU
COBOKYITHOCTH

CrnyualiHbple BETUYHUHBI U

pacrpeencHus

14

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KUIACC

Ne
n/n

HanmMmenoBanue
pa3ae/ioB H TeM
MPOrpamMMbl

KoaudecTBO 9acoB

Bcero

KonTposabhbie
padoThI

ITpakTHyeckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

3aKoH OOIBIINX YHCET

DJIEMEHTHI
MaTEMATHYECKOM
CTaTUCTHUKU

HenpepriBHble
CIIy4ailHbI€ BEJTNYMHbI
(pactipenenenus),
MoKa3aTelbHOE U
HOPMAaJIbHOE
pacnpeneneHus

Pacnipenenenue
ITyaccona

CBsi3b MEXIY
CIIy4alHbIMU
BEJINYHUHAMH

O0001IeHue 1

cucTeMaTu3anus 3HaHui

11

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB D1eKTPOHHBIE
No aTa ndpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue A umpp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcnl

I'pad, cBs3HbIil rpad,
NpeJCTaBICHNE 3aa4uH C
MOMOIIIBIO Tpada

CreneHb (BaJICHTHOCTB)
BepiuuHsbl. [1yTh B rpade.
Ilenu u UKIIBL

['padst HA TIITOCKOCTH.
HepeBo ciyyaliHOTrO
JKCIIEPUMEHTA

Cry4aitabie
9KCIIEPUMEHTHI (OIBITHI)
U CITy4yalHbIE COOBITHSI.
DneMeHTapHbIe COOBITHS
(mcxompl)

BeposTHOCTB
CIIy4ailHOTO COOBITHSI.
BepositHoCTH COOBITHIT B
OTIBITax C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU
COOBITHUSAMHM




BepostHOCTB
CIIy4alfHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITHSIMH

[Tepeceuenue,
00beTMHEHNE MHOYKECTB
1 COOBITHH,
MIPOTHUBOIIOIOKHBIE
coObITHs. DopMyna
CIIOKEHHSI BEpOSITHOCTEH

VYcnoBHas BEPOSATHOCTD.
YMHOXEHUE
BeposATHOCTE. Dopmyia
YCJIIOBHOW BEPOSTHOCTH

VYcnoBHasE BEPOSATHOCTD.
YMHOXEHUE
BeposATHOCTel. Dopmyia
YCJIIOBHOW BEPOSTHOCTH

10

dopmyiia NOJHOU
BEPOSITHOCTH

11

®opmyna baiieca.
He3zaBucumslie coObITHA

12

KomMOunaropnoe
MIPABUJIO YMHOKEHUSI.
IlepecTaHoBKH 1
dakropuan




13

Hucno coueTaHuil.
Tpeyronbnauk Ilackans

14

®dopmyna OuHOMA
Hsrorona

15

KonTponbhas pabora
Nel: "I'padml,
BEPOSATHOCTH,
MHO>KECTBa,
KOMOWHaTopuKa'

16

buHapHBIN CityyalHbII
OTIBIT (UCIIBITAHUE),
yCIEX U HeyJaua.
HezaBucumeblie
ucnslitanus. Cepus
HE3aBUCHUMBIX
WCIIBITAHUH 710 IIEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX
UCTIBITAHUH JI0 TIEPBOTO
ycrexa

18

Cepust HE3aBUCUMBIX
ucnblTaHui bepHyu

19

Cryualinblii BEIOOD U3
KOHEYHOU COBOKYITHOCTHU

20

[TpakTudeckas padbota ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIHIT

21

CnyyaiiHasi BeJIMYMHA.




Pacnpenenenue
BEPOSITHOCTEH.
Huarpamma
pacnpeneneHus

22

Onepanuu Haj
CIIy4alHbIMU
BenuyuHamu. [Ipumepst
pacnpeneseHui.
bunapHas ciydaiinas
BEJIMYMHA

23

I'eomerpuueckoe
pacnpenesieHueE.
bunomuanbHOE
pacnpenesieHue

24

Maremartnueckoe
0’KMJIaHHUE CIIy4YalHOU
Benn4YuHbBl. COBMECTHOE
pacnpeneseHue AByX
CIIyYalHBIX BEJIUYUH

25

He3aBucumeie
CIy4yallHbIE BEJIUUYHHBI.
CBolicTBa
MaTeMaTHIeCKOTO
OKHUJIaHMA.
MaremaTudeckoe
OKHMJIaHWE OMHAPHOU
CIy4yallHO! BEJIMYHMHbI

26

MaremaTtnueckoe
0KUJJaHUE




TEOMETPHUECKOTO U
OMHOMMAJIEHOI'O
pacnpeneneHui

27

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE

28

Hucniepcust OmHapHOU
CIIy4ailHON BEJIWYMHBI.
CaolicTBa AucCIepCHH

29

MaremaTtuaeckoe
OXKUIAHUE
MIPOU3BEAECHUS U
JIACTIEPCUST CYMMBI
HE3aBHUCHMBIX
CIIy4YalHBIX BETUYUH

30

Hucnepcus
OMHOMUAJILHOTO
pacrpeiesieHus.
[TpakTudeckas pabota ¢
HCIOJIb30BaHUEM
DIIEKTPOHHBIX TAOIIHIT

31

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHUE
TeOMETPHYECKOTO
pacnpeeneHus.
[IpaxTuyeckas pabora ¢
UCTIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHUIL




1 O060061IEHNE U

CUCTEMAaTHU3alus 3HaHUN

KonTtponbnas pabota
No2: "UcnbiTanus

33 bepnynnu. Citydaliinble
BEJIMYUHBI U
pactpenenenus"

O0001eHue 1

34
CUCTEMAaTH3aLMsl 3HAHUU

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOnImiena.
Teopema YeOrimeBa. Teopema
Bepuymnu. 3akon GombIIIX
qucen

Hepasencto YeOrnImiena.
Teopema UeOrbimeBa. Teopema
Bepnymnnu. 3akoH 60mb1IIMX
qucen

Hepasencto YeOrnImiena.
Teopema Yeorimena. Teopema
bepuynnu. 3akon GonbImx
quceln

Br160pouHbIii MeTOT
HUCCIENOBaHUN

[IpakTuyeckas pabota c
HCII0JIb30BAHUEM
AJICKTPOHHBIX TAOJIUIL

I'enepanbHast COBOKYIHOCTb U
cilydaiiHast BEIOOpKA.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHka
CPEIHETO U TUCTICPCUH




TE€HEPAIIbHON COBOKYITHOCTH C
MOMOIIIBIO0 BEIOOPOYHBIX
XapaKTEpUCTHK

['enepanbHas COBOKYIHOCTb U
cilydaiiHasi BEIOOpKA.
3HAaKOMCTBO C BEIOOPOUHBIMU
xapakrepuctukamu. O1eHka
CPEJIHEr0 U IUCIEPCUU
TE€HEPAIBHOW COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

OuenuBaHue BEPOSTHOCTEN
COOBITHI 11O BEIOOpKE

Craructuueckas TMnoTesa.
[IpoBepka nmpocrenmumx
TUIIOTE3 C IOMOILBIO CBOMCTB
M3YYECHHBIX PACIpEICICHHI

10

Craructuyeckas runoresa.
IIpoBepka nmpocTenmmx
TUIIOTE3 C IIOMOILIBIO CBOMCTB
U3YYEHHBIX pacIpeneIeHun

11

[IpakTrueckas padoTa ¢
UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

12

[Ipumeps! HeTTPEePBHIBHBIX
CIIyYalHBIX BEJIUYMH.
DyHKIUS MTTOTHOCTH
BEPOATHOCTH

13

PaBHOMEpHOE pacnipeneneHue.




[Ipumepsl 3ana4, IPUBOIALLUX
K MOKa3aTEIbHOMY U K
HOPMaJbHOMY
pacnpeneeHusM

14

OyHKIUS IIOTHOCTH
BEPOSITHOCTH MOKA3aTEIHLHOTO
pacrpeencHus

15

@DyHKIUS TIOTHOCTU
BEPOSTHOCTH HOPMAJILHOTO
pacnpezeneHus

16

ITocaemoBaTeIbHOCTH
OJIMHOYHBIX HE3aBUCHUMBIX
cobpITui. [Tpumep 3agaun,
MPUBOJAIICH K
pacnpeaenenuto [lyaccona

17

[TpakTrueckas pabota c
UCTIONIb30BaHNEM
AJIEKTPOHHBIX TaOIUI]

18

KoBapuanus nByx ciry4alHbIX
BennunH. Koaddunuent
KOPpEISALHAN

19

CoBMecTHbBIE HAOIIOACHUS
JIBYX BEJIMYNH

20

Br16opounsiii ko duimeHT
KOPPEISIUH

21

Paznuune mex 1y JIMHEWHON
CBSI3bIO M IPUYUHHO-
CJIIEICTBEHHOHN CBSI3BLIO




22

JIuneiinas perpeccus

23

[IpakTrueckas padoTa ¢
UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

24

[IpencraBnenue naHHBIX €
IIOMOIIIBI0 TAOIUIL 1
arpamm, onucatesbHas
CTaTHCTHUKA

25

OMNBITHI ¢ PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH

26

Boruncnenue BeposTHOCTEN
COOBITHI ¢ TPUMEHEHUEM

bopmyr

27

Brrunciienue BeposTHOCTEM
COOBITHIA C IPUMEHEHUEM
rpaduuecKux METOI0B:
KOOpJMHATHAS MpsMas,
JepeBo, IuarpamMmma Jusepa

28

CityyaiiHbl€ BEJIMYUHBI U
pacnpezeneHus

29

MaremaTtnueckoe oxXugaHue
CIIy4ailHON BEJTMYMHBI

30

MareMatuueckoe 0KUIAHNUE
CIIy4allHON BEJINYMHBI

31

KoHnTtponbHas paboTa:
"BeposiTHOCTB U cTaTUCTUKA"

32

Brruncnenue BeposaTHOCTEM
COOBITHI ¢ IPUMEHEHUEM




dbopmy 1 rpapuuecKux
METOJIOB

Brrunciienue BepossTHOCTEM
COOBITHIA C IPUMEHEHUEM

33 1
dbopmy 1 rpapuuecKux
METO/I0B
CiyyaiiHble BEJIMYUHBI U
acIpeIesIeHus.
34 | PAciped 1

MaremaTnueckoe OXUAAHNE
CIIy4allHOHN BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC
Koxa .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NMPOrpPaMMbI CpeiHero o01ero o0pa3oBanus
pe3yabrara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yutath ¥ CTPOUTH TAOJIHUIIBI M THArPAMMBI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeIHaHa,
' HauOoJbllIee, HAMMEHbIIEE 3HAaUeHNE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMM: CITy4ailHbIN SKCHEPUMEHT (OMBIT) U cllydyailHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (9JIEMEHTapHBIH MCXOM) CIy4YaiHOTo
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITAX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMHU COOBITHSMHU, HAXOIUTh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxonute u ¢dopmynupoBaTh cOOBITUS: IlepeceueHHe U OO0beJUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE JAHHOMY COOBITHIO;
’ NOJIB30BATHCS AMarpaMMaMu Difiepa U GOpMyIIOi CIIOKEHHS BEpOSITHOCTEH
IIPU PEIIECHUH 3a]a4
OnepupoBaTh NOHATHAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSATHOCTU C IMOMOLIBIO IPaBWJIA YMHOMKEHHUS, C NOMOUIBIO
JIEpeBa CIy4yaiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIeHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIEX W HEyJaua; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
' HE3aBUCHUMBIX HCIIBITAHUNH JIO MEPBOr0 YCI€Xa, HAaXOJUTh BEPOSTHOCTU
coObITHI B cepuu ucnblTanuil bepHysmiu
6.8 OnepupoBaTb  NOHATUAMU:  ClIydailHas  BEJIMYMHA, paACIpPEIEIICHUE
' BEPOATHOCTEN, AUarpaMma pacipeesIeHus
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI cpeiHero o01ero od0pa3oBanus
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OnepupoBaTb MOHSATHEM MAaTEMAaTHMYECKOTO  OXHJAHUS, IPUBOJIUTH
IIPUMEPBI TOT0, KaK MPHUMEHSIETCS MAaTEMaTUYECKOE OXKUIAHUE CIIydailHOU

32 BEJIMYMHBI, HAXOAUThb MaTeMaTHYeCKOe OXHUIAHHE [0  JaHHOMY
pacrpeziesieHUI0
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBieHue NaHHBIX C MOMOIIBI0 Ta0nuil U auarpamMMm. CpeaHee apudmMeTHdecKoe,
MeraHa, HauOoJblllee U HAUMEHbIIee 3HAYCHHSI, pa3Max, JAUCIEPCH U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

Cry4aiftHble SKCIIEPUMEHTHI (OTIBITHI) M CITy4alHbIe COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxompl). BeposTHOCTH city4allHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSTHOCTH
coObiTuii. Ciy4aifHblE OMBITHI C PAaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepanu  HajJ COOBITHSIMHU: TIepecedeHUe, OOBEAMHEHUE, TMPOTHUBOIMOJIOKHBIC
coObITus. Jlnarpammel Diinepa. opmysia CI0KEHUS BEPOSATHOCTEMN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Clly4ailHOro
skcriepuMenTa. @opmyra moHoH BeposTHOCTH. He3aBuCHMEBIE COOBITHS

6.5

KomOunaropaoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
coueranuil. Tpeyronsuuk Ilackans. @opmysna 6uaoma Herotona

6.6

bunapHblil ciy4aiiHbIl ONBIT (MCHbITaHUE), ycrnex U Heyaada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX MCIBITAHUM 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITAaHUN bepHymm

6.7

Cnyuvaitnas BenuuuHa. Pacnpenenenue BeposiTHocTel. J[marpamma pacripeiesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KITIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBple XapaKTEPUCTUKU CIIyYaWHbBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JIUCTIEPCUSl U CTAHIAPTHOE OTKIOHEHHWE. [IpuMepbl mpUMEHEHUsT MATEMATUYECKOTO
O0XUJAHWs, B TOM YHCIIE B 3aJayax W3 INOBCEIHEBHOM >XHU3HU. MaTeMaTthudeckoe
OXHMJIaHWEe OWHAPHOW CIy4yalHON BENIMYMHBI. MaTeMaTH4ecKoe OXXHIaHHE CyMMBI
CIIy4YalHbIX BEIMYMH. MaTemMaTH4ecKoe 0KMIaHUE U JUCIIEPCUS TEOMETPUYECKOTO U
OMHOMUAIIBHOTO pacIipeieIeHH

52

3aKoH OOJNBIIMX YHCENT M €ro pojib B HayKe, Mpupoae u odimiecTBe. BrIOOpOUHBIIA
METOJ MCCIEI0BAHUN

53

HpI/IMepBI HCIIPCPBIBHBIX Cﬂy’lal\/’IHHX BCJIMYMH. ITonsiTue 0 IIJIOTHOCTHU




pacnpezeneHus. 3aaauu, NpUBOIALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOIH 00pa30oBaTeJbHOI MPOrpaMMBbl CpeJHero o01ero
TpeOoBaHusl o0pa3oBaHusi

Bnanenne MeTomamMm OKa3aTENbCTB, AITOPUTMAMU pEIICHHS 3a/1ad;
yMeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICTICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIUPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKLUY;
IIPOBOANTH JOKa3aTeIbHbIE PACCYXKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  IPaBWIBHOCTh  PACCYXIEHHUH; yMEHHME OIepHpOBATH
MOHATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlMM HAaJ MHOXXECTBAMH;
YMEHUE UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — uis
OIIMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M IIPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh
U OINHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C MENbIM MoKa3aTeleM, KOPeHb HAaTypalbHOUM CTENEHH, CTEIEeHb C
palliOHAJIBHBIM II0Ka3aTeCJICM, CTCIICHb C HCﬁCTBHTGJ’IBHBIM IIOKa3aTeJIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK I0 MOJIYJIIO, PAalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YUCCJI; YMCHHUEC HUCII0Jb30BaTh NPU3HAKU JCIIMMOCTH, HauMEHbIITNN 06HII/II71
JenuTeNh W HauMeHblee oOmiee KpaTHOe, anroputMm EBkiauaa mpu
peICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMH CUCTECMaMU
CUMCTICHUS; YMEHUE BHITIOTHATH BBIUYMCIICHUE 3HAYEHUI 1 peoOpa3oBaHus
BBIpQXXCHUI CO CTENEHsSMU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBHBIX ~ BBIPAKEHUI; yMEHUE  ONEPUPOBATh  MOHSATHIMU:

IOCICO0BAaTCIIbHOCTD, apI/I(bMCTI/I‘IGCKaSI mnmporpeccusda, reoMETpUICCKasd




nporpeccus, OECKOHEYHO YyObIBalolas TIE€OMETPUYECKas MpPOrPeccHs;
yYMEHUE 3a/1aBaTh I1OCJIE€OBAaTEIbHOCTH, B TOM YHCJIE€ C IIOMOIIbIO
PEKYpPpPEHTHBIX (OpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIO0, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hclia, ¢opmMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M aireOpauyeckas); yMeTh
MIPOU3BOJUTh APUPMETHUUECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIB30BAaHUS KOMITJIEKCHBIX YHUCEN; ONEepHpOBAThH
HNOHATHSIMM:  MaTpuua 2X2  um  3X3, omnpenenuTenb  MaTpPULBL,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATHSAMU: palUOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTeJbHbIC, CTENEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUsI M HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE ONEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YPAaBHEHHWH M HEPABEHCTB, PaBHOCWJIBHOCTH
YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSAThH
YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MaTeMAaTHYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U pealbHOM KU3HH

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, 4YETHOCTh (DYHKIMH,
MEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIee 3HAUYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HemnpepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TPOU3BOAHOM, MEpPBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaj; YMEHHE HaxOJUTh aCUMNOTOTHl rpaduka (yHKIHH; yMEHHE
BBIUMUCIISATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEJIEHHUS, YAaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMY; YMEHUE HaXOJWUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIl HCCIEAOBaHUA (DYHKIMIA,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAUeHUS (QYHKIUN; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; OPUMEHATH MPOU3BOAHYIO JJIS HAXOXKACHHUS HAWIy4dIlIEero
pelleHrs B MPHUKJIAAHBIX, B TOM YHUCJIE COLIMAJIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIMIBIO




HHTCrpaia, NpUuBOAWUTL HNPUMEPbBI MATEMATUUYCCKOIO MOACIMPOBAHUA C

noMouipio AuddepeHrnanbHbIX YpaBHEHHMA

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIINS,
KOMMO3uLusl (PyHKIUH, NuHEHHAas (QYHKIMSA, KBaapaTudHas (QYHKIHA,
pauMoHanbpHast (QYHKLUUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YUYCHHBIX
¢GbyHKUMHA,  BBINOJHATH  mpeoOpasoBanust  rpadukoB  (GyHKUUH,
UCIOJIb30BaTh TpaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKUMH JUIS pEelIeHHUs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pPa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aa4d U3 OOJNACTH yMpaBICHUs JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATH BBIPAXKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMbI MO YCJIOBUIO 3aJlayd, HUCCJIENIOBATh MOJYyYEHHOE pEUIeHUuE u
OIICHUBATh TMPABAONOJAO0HOCTh PE3YIHTATOB, YMEHUE MOJCIUPOBATH
peaNbHbIE CHUTYyalldd Ha SI3bIKE MaTEMaTHKH; COCTABISTH BBIPAKCHHS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCHOJIb30BAaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTb, WHTEPIPETHUPOBATH
nH(pOpMaIIMIO, MPEACTABICHHYIO B TaOMUIaX, Ha Auarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA peaibHbIX IMPOLECCOB U SBJIEHUI; MPEICTaBIATh
uH(pOpMAILIMI0O € TOMOIIBI0 TabmUIl W JAMarpaMM; HCCIEeI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C TMPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIeq0BaTh COBMECTHBIC

Ha0JII0/IEHUS C IOMOILBIO JUarpaMM pacCceuBaHuUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4ailHOE

C06BITI/IC, BCPOATHOCTD CJ'Iy‘IEIfIHOFO CO6BITI/IH; YMCHHUC  BbIYUCIIATDH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(GOpMyINBI CHOXEHUS W YMHOXXEHHUS BEpPOSTHOCTEH, (OpMyly TMOJHOMN
BEpOSATHOCTH, Gopmyiny bepHymin, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTU peajbHBIX COOBITHIL; yMEHHE OIEepPHUPOBATh
NOHATUSAMM: CllydaiiHas BEJIMYMHA, pPAaCIpPEIENICHUE BEpPOSTHOCTEH,
MaTE€MaTUYeCKOE OXKHMJIaHWe, IUCHEPCUs M CTAHJAPTHOE OTKIOHEHUE
CllydalHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss MW  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEeIbHOTO U HOPMAJIBLHOTO PACHIPEEICHUIN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PacIpeleleHUi Ul peleHus 3aady;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
HCCIEOBAaHUN; YyMEHHE IIPUBOJUTH IIPUMEPBl IPOSBICHHUS 3aKOHA
0OJIBIIUX YHUCENl B TMPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
ONEPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHMM,
YHUCIIO  TEepecTaHoBOK; OuHOM  HplOTOHA; yMmMeHHE  NpPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCYKIACHHS ISl PELICHUs 3a]a4; OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIl; COCTABIATH BEPOSTHOCTHYIO MOJEb U

MHTEPIPETUPOBATH ITOIYUYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIa, IJIOCKUI yroJi, IByTpaHHbIN
yroJl, TPEXTPaHHBIM YIroj, CKpPELUBAIOLIUECS NPSMbIE, apauieIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yroyil MeXIy MNpsSMbIMH,
yroJl MeXay TNpsSAMONM M IJIOCKOCTBIO, Yrojl MEXIy IIOCKOCTSAMH,
paccTosiHie OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMH,
paccTossHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh IPU PELICHUH
3a/a4 U3yuyeHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJIETIM C TOMOUIbI0 TE€OMETPUYECKUX MOHSITHA W BEJIUYUH, pellaTh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHHC MHOI'OIpaHHHUKA,
Ky0, mMapaiienenuresl, Mpu3Ma, OUpaMuna, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IpsAMOYITOJIBHOTO IMMapalyiCICIMIICaa, HIHUpaMUAbI, IIPU3MBI, LUWJIWHOpPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs KOHyCa U IIWIIMHIpA,

nmapaiiCJibHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cgepbl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAILEHUsI, UX CEUYCHHsI, B TOM YHUCIIE C IIOMOUIBbIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPECTICHHS N3y4aeMbIX (DUTYP, BBIABUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH KiacCHU(PUKAIUIO QUryp 10
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJUMBIC JIOMOJHUTEIbHBIC

MTOCTPOCHUS
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YMeHue OonepupoBaTh IMOHSTUSIMH: JBJKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbId MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOpOT, mpeobpa3zoBaHue MoaoOus, NOM00HBIE (UTYPBI;, YMEHUE
pacrio3HaBaTh paBHbIC W MOJOOHBIE (UIYpbl, B TOM YHCJIE B HPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh T€OMETPHYCCKHE OTHOLICHUS MTPH
pelIeHny 3aja4; HAXOAWTh T'€OMETPHYECKHE BEIHYHMHBI (IJIMHA, YTOII,
Iomaas, 00bEM) MPH PELICHUH 33]a4d U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHCISATH TI'C€OMETPHUYCCKUE BEIUYUHEI
(mHa, yroy, mIomanb, O0BEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyJBI ¥ METOJIbI, B TOM YHCJE: IUIONIAJb MMOBEPXHOCTH
UpaMHIBL, TPU3MBL, KOHYCA, IMJIMHApA, Iuiomans chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO  TapaJulelieluiieia, MUPaMUIbl, HPU3MBI, LHIHHADA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUEC, YIOJI MCKIY
BCKTOpPpAMH; YMCHUC HUCIIOJIB30BATH BeKTopHBIfI n KOOpI[I/IHaTHIJﬁ METOJ

IJId pCIICHUA TCOMCTPHUYCCKUX 3a4a4 1 3aJ1a4 JPpYyTHUX y‘—Ie6HI)IX npeaMETOB
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VYMmenue BI>I6I/IpaTI> HOI[XOI[S[HII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKHU B HU3YUCHUU TMPUPOJHBIX H O6H_[CCTBCHHBIX
IpouecCcoB u ﬂBHeHHfI; YMEHUEC PACIIO3HABATHL IMPOABIICHHUEC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJAUTL MMPUMEPBI MATEMATUYICCKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApPOOH, IPOIECHTHI,

2 OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHON CTENIEHU
1.4 Crenens ¢ nensiM nokasareneM. CTENEHb ¢ pallMOHANIbHBIM NoKa3aTesieM. CBOMCTBa
' CTETIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypaibHbIE JOrapupMbl
JelictBuTtenpHble uucia. ApudpMeTHdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOnarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIICHU
1.8 [IpeoGpa3oBanue BbIpaKeHUIN
1.9 KowmmiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lemnpie u 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JorapupMuUyIecKre ypaBHEHHS
2.5 Ilenblie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanyroHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuna cucTeMsl IMHEHHBIX ypaBHEHUH. OnpeaennTesb MaTpULIbL
3 OyHKIHH U TpaduKh




Oynkuus, cnocoOsl 3amaHus ¢yHkuuu. ['paduk ¢ysknum. B3ammbao oOparHbIe

> ¢yukuuu. YétHble 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKIMHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl 1 MUHUMYMBbI (GyHKiuu. HawmbGosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIMN Ha IPOMEKYTKE
313 CrenenHas (yHKOHMS C HaTypajdbHBIM M IIENBIM TIOKa3aTeiaeMmM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpad)uK KOPHS /1-0U CTETIEHU
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
3.6 Touku paspeiBa. AcumMnToTel rpadukoB ¢(yHkiumid. CpoiicTBa  (DyHKIIHIA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 TlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHS IOCIEI0OBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hayasa maTemaTHueckoro aHaausa
4.1 [TpousBognas ¢pynkiuu. [Ipon3BoaHbIEC AeMEHTAPHBIX (PYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoJblIero 1 HaMMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. uTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpaLICHUSI
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
* Enunoe conepkanue ooiiero oopasoBanus. Metouueckue MaTepualsl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubnuoreka nudpoBoro 06pa3oBaTeILHOrO KOHTEHTA -

https://urok.apkpro.ru/

* AAKnacc - nudpoBoii 00pa3oBaTelbHbINA PeCypc AJs IIKOI -

https://www.yaklass.ru/

* MockoBcKkas 3JeKTpOHHasI mKoJia - https://uchebnik.mos.ru/main
* [Inardopma ansa nposeaenuss Onumnuan u KypcoB «OJIUMITHYM) -

https://olimpium.ru/
* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
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