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HOACHUTEJIbHAS 3AIIMCKA

VYueOHbIl Kypc «BeposiTHOCTb U CTATUCTUKA» YIITYOJIEHHOTO YPOBHS ABJISIETCS
IPOJOJIKEHUEM M PA3BUTUEM OJHOMMEHHOTO Y4YeOHOro Kypca YriayOnEHHOrO
YpOBHS Ha YPOBHE CpeHEro o0Iero oopasoBanus. Y UeOHBIM Kypc MpeTHa3HAuYCH
s GOPMUPOBAHUS Yy OOYYAIOMIMXCS CTaTUCTHYECKON KYJIbTYpPhl M TMOHHWMAaHUS
pOJIM TEOpPUM BEPOATHOCTEN KaK MaTeMaTHYE€CKOr0 MHCTPYMEHTA JJis U3y4YEHUs
CIIy4allHBIX COOBITHIA, BETMUMH U TpoiieccoB. [Ipu u3yuenuun Kypca oboramarorcs
OpeCTaBICHUs OOY4YalOIUXCsl O METOoAaX HCCIIEOBAHUS W3MEHUYMBOTO MHpAa,
pa3BUBAETC NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTeMAaTHYECKUX METOJ/IOB
NO3HAHUS KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOI'O €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS.

Conepxkanue y4eOHOro Kypca HalpaBlI€HO Ha 3aKpeIUIeHHWE 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUA O CIy4YalHBIX BEIMYHMHAX U B3aHUMOCBA3AX MEXKIY
HUMH Ha Ba)HbIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynprare y 00y4aromuxcsi 10KHO chOPMUPOBATHCS MPEACTABICHUE O
HanOoJee ynoTpeOUTENbHBIX U OOIIUX MAaTEMAaTUYECKUX MOJENSAX, UCIIOIb3yEMbIX
JUTSI OTIMCAHMSI AaHTPOIIOMETPUUECKHUX U JEMOrpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3IMYHbIE PO U3MEPEHUSX, UIUTEIbHOCTH O€30TKa3HOU pabOThl TEXHUYECKUX
YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUI U IPOLIECCOB B 001IeCTBE. Y UeOHBIN
Kypc sBisiercst 0a30i JUisi OCBOEHHUS BEpPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJIUMBIX CHEIMAINCTaM HE TOJIbKO MHXEHEPHBIX CHEeHUATIbHOCTEN, HO TaAKKe
COLIMATBbHBIX U TICUXOJIOTMYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHbIE HAYKU
B 3HAYUTENBHOM MeEpe HCIONb3YIOT amnmapar aHajiu3a OOJbIINX JIaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKIEHHUE 3aKOHa OOJIBIIMX
yucel — (PYHIAMEHTaJIbHOTO 3aKOHA NPHUPOAbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTrcTBMM € YKa3aHHBIMU LESIMH B CTPYKType YydeOHOro Kypca
«BepoATHOCT, M CTATUCTHKA» HAa YrayOJEHHOM YPOBHE BBIJECIIEHBI OCHOBHBIE
coniepxkarenbhubie TUHUM: «CiiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINUX YUCEID.

[ToMuMO OCHOBHBIX JIMHUWA B Y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpaoB M TEOPUU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepualia JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX Y4EOHBIX
KYpPCOB.

Copepxanue nuHuM «CiydaiiHble COOBITHS U BEPOSITHOCTI CIY>KUT OCHOBOM
st (opMUPOBAHUS TPEACTABICHUN O paclpeieieHUH BEpPOSTHOCTEH MEXIY
3HAYEHUSIMHU CIIyYaNHbIX BEJIMUYMH. BaXkHyI0 4acTh B 3TOU COAEPKATEIBbHON JIMHUU
3aHMMAET H3YYCHHE TIEeOMETPUUYECKOr0 M OMHOMHAIBHOTO paclpeAesieHud u



3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOraMu — MOKa3aTeIbHbIM M HOPMaJIbHBIM
pacupenerneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIIYYallHBIMM BEIMYWHAMHU U
pacupenereHusIMHA, aKUEHTUPYIOT BHUMaHUE OOYyYarolMXCsi HAa OMNHCAHUM U
U3Y4YEHUH CIy4alHBIX SIBJIEHUN C MOMOILBIO HENpEepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEIAETCs I0Ka3aTENbHOMY U HOPMAJIbHOMY PacIIpeleICHUsIM.

B yuebHoM Kypce mpemycMaTpuBaeTCs 03HAKOMUTEIBHOE H3YYECHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMHU U ONHMCAHME OTOM CBSI3M C MOMOLIBIO
Kod(PUIIMEHTa KOPPENAIMU U €ro BBIOOPOYHOrO aHajgora. OTHU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOT'0 001I1ero 00pa30BaHUs, U BO MHOI'OM OIHMPAIOTCS Ha CBEJIEHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH  2JIeMEHT  coAepiKaHus, KOTOpPBIM  Ipeajaraercss  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIIUX B €AMHULY BpeMeHU. O3HaKOMJIEHUE C pacIpeieIeHueEM
BEPOATHOCTEH KOJUYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMIA XapakTep M
ABJIAETCS. aKTYaJIbHBIM JUIsl OyAYyHUIUX aOUTYypUEHTOB, MOCTYMAIOLIIUX HA y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaMM, IICUXOJIOTHUEH U
yIPAaBIICHUEM.

Ha uzyuenue yueOHoro kypca «BeposiTHOCTb U CTaTUCTUKA» HA YTITyOJIEHHOM
ypoBHe otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Heznento), B 11 kiacce
— 34 yaca (1 gac B Hezento).



COIEPKAHUE OBYUEHUA
10 KIIACC

I'pad, cBsa3ublii Tpad, nytu B rpade: nukibl u 1enu. CteneHb (BaIeHTHOCTD)
BepiuHbl. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CIIy4aiiHbIe COOBITHS. DIIEMEHTAPHBIC
coObITHs (MCXOMBI). BepoATHOCTh citydaitHOro coObITHS. bim3ocTh 4acToThl U
BEPOSTHOCTH COOBITHM. CiydaliHbI€ ONBITHI C PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepauuu Haj COOBITUSAMU: TIEpeceueHne, 00bEINHEHNE, TPOTUBOIOIOXKHbIE
coObITHs. Jnarpammel Ditiepa. @opMyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHas BEPOSITHOCTH. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO cCiayd4anHOro
skcniepuMenTa. Popmyna nonHou BepoaTHocTH. Dopmyna balieca. HezaBucumebie
COOBITHSI.

bunapHbIi ciiydaiiHblid ONBIT (MCHBITAHKE), yCIieX U Heyaada. He3aBucumelie
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIBITAHUM 10 TiepBOro ycmnexa. IlepecraHoBku
u (Qakropuan. Ywucno coueranuii. TpeyrompHuk Ilackans. dopmyna OunHoma
HproTona.

Cepust He3aBUCUMBIX UcTibITaHUM bepHysun. CiiydaiiHblii BBIOOpP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. PacnpeneneHue  BeposTHocTe.  Jlmarpamma
pacnpenenenus. Onepanuu Haja cilydyaiiHBIMUA BeTMYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JBYX Cily4yalHbIX BeludyuH. HeszaBucumblie
CIIydallHble BEJIMYMHBL.MaTeMaTH4ecKoe OXHUIAHUE CIyYalHOW BEIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHS  MaTEMaTUYECKOIO0  OXKHMJIAHUA
(cTpaxoBaHue, JjoTepes). MaremaTHuecKoe OXXKHJlaHhe OWHApHOW Cily4alHOM
BEJIMUMHBI. MaremaTuyeckoe OXUJAHHE CYMMbl  CIIyYalHBIX  BEIWYUH.
MaremaTnyeckoe OKuJaHue reOMeTPUIECKOro 1 OMHOMUAIBHOTO pacipeieeHUN.

Jucniepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIYYaMHOW  BEJIMYMHBI
(pactpenenenus). Jlucnepcust OMHAPHOM CIydailHOM BENIMYMHBI. MaTeMaThuiecKkoe
0’KUJAHUE MMPOU3BEIECHUS U JUCTIEPCUS CYMMbI HE3aBUCHUMBIX CIyYalHbBIX BEJIUYMH.
Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO paclpeiesieHusl.
Jlucrniepcus U CTaHAAPTHOE OTKIIOHEHHE T'€OMETPUYECKOT0 PACTIPEIEIICHUSI.

11 KJIACC

HepaBenctBo YebniméBa. Teopema YeOnmméBa. Teopema bepuymnu. 3akoH
Oonpmmx  uucen.  BpIOopouHbI  MeTO[ — uccienoBaHuWi.  BeiOopounbie



xapakTepucTuku. OleHUBaHUE BEPOATHOCTU COOBITHSI 1O BBHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO H3YUEHHBIX paclpeeICHUM.

HenpepsiBHble ciywalinble BenuyuHbl. [Ipumeppl. DyHKIMS IUIOTHOCTH
BEPOSITHOCTU pacnpenencHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWMCTBA.
3agauu, NpUBOAAIIME K TTOKA3aTEIbHOMY PacClpelesICHUI0. 3aauu, NPUBOASAIINE K
HOPMAaJIbHOMY pacnpeneseHuro. OyHKIUA IJIOTHOCTH BEPOSATHOCTHU
MOKA3aTeIBLHOTO pachpeneneHus, PyHKIHS MIOTHOCTH BEPOSITHOCTA HOPMATHHOTO
pacnpenenenua. OyHKIMS MITOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PACTIPEACICHHUS.

ITocienoBaTeIbHOCTE  OJAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauu,
puBOsIIME K pacupenenenuto [Iyaccona.

KoBapuanus nByx cimywaitHeix BenuuuH. Koaddumment nuHelHON
koppensiuuu.  CoBMeCTHble  HAOJIOACHMS  JABYX  BEIMYMH. BbBIOOpPOYHBII
ko3pduiMeHT koppensiuuu. Paznuunie Mexay JMHEWHOW CBA3BIO U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METO/I HAMMEHBIINX KBaJApaTOB.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHS YYUEBHOI'O KYPCA
«BEPOSAATHOCTbD U CTATUCTHUKA» (YIJTYBJEHHBINA YPOBEHB) HA
YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBA, MTPEACTABICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYD
rpakJaHCKOro  obOmiecTBa  (BBIOOpBI, ONPOCHI W Jpyroe), yMeHHe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHUHM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTHKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOMYUBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELICHU, pacCyKIE€HUH, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUSA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIILHOM  JESATENILHOCTH,  CBA3AaHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEH KU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOJHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTUYECKON
HAYKHU KakK cepbl 4eT0BEUECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS [TUBUIIU3AIIMH, OBJQJICHUE SI3bIKOM MaTEMaTHKH U MaTeMaTHYECKOU
KYJIbTYpOU Kak CPEACTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
U UCCJIE0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWHA MEXKIYy TMOHATHAMH, (PopMyIupoBaTh
onpeJieNIeHUs] TIOHITUM, YCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBaHMS /1711 0000IIEHHS M CPaBHEHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAIU3A;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUAX U YTBEPKICHUSX, MpEAJiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€aTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOUEHUI 11O aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOBI,

BbIOMpaTh crnoco0 pemnieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BRIOUPATh HanboJIee MOAXOAAIIUN C YYETOM CAMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbLCKUI WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpMHpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, SBICHHUs, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITENILHO (HOPMYIHPOBATh OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
PEANOJIOKEHUS O €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO PA3TUYHBIX BUJ0B U (OpM
pEACTaBIICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJI€HHSI B COOTBETCTBUMU C YCIOBUSMHU U
LEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIHCBMEHHBIX TEKCTaX, JaBaTb IMOSACHEHWs II0 XOJLy pelIeHus 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZ€ OOCYXJE€HHUs 3aJlaBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMynHpOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BIOUpATh CIOCO0 pelieHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  pediiekcuu Kak  OCO3HAHUS
COBEpIIAEMBIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIUBUAYAJIbHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW pabOThI, paclpenesiTh
BU/JIbI pa0OT, 10rOBapUBaTHCS, 00CYKAATh NPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKHUX JIIOJCH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMU YI€HAMU KOMaHbl, OIIEHUBATh KAU€CTBO CBOEI0 BKJIAJa
B OOmMI TPOAYKT MO KpUTEpUsIM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO OTMEepUpOBaTh MOHATUSAMHU: Tpad, TUIOCKH Tpad, CBA3HBINA rpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPLIUHBI, JIEPEBO CIIY4ailHOrO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CiIydaiiHO€ COOBITHE, dJIEMEHTAPHOE CIy4aiiHOE COOBITHE (DJIIEMEHTAPHBIN MCXO/)
CIIy4ailHOrO  ONbITAa, HAXOAWTh BEPOSITHOCTH COOBITMA B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaXOJUTh U (HOPMYIUPOBATH COOBITHUS: MEpECEUeHE, OObEIMHEHUE JTAaHHbBIX
COOBITUH, COOBITHE, NPOTHUBOIOIOXKHOE JAHHOMY, HCIIOJNb30BATh JAHATPAMMBI
Diinepa, KOOPAWHATHYIO MPSIMYIO JUIS PELISHHUs 3aJad, MOIb30BaThes (HopMynoi
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEH JIBYX U TPEX CIyYailHBIX COOBITHH;



OINEepPUPOBATH MOHATUSAMU: YCIOBHASI BEPOSITHOCTh, YMHOKEHHE BEPOSITHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIYyYaHOTO  OSKCIEPUMEHTa, HAaXOAUTh
BEPOSTHOCTU COOBITHI C TOMOIIBIO MpaBWJIa YMHOXEHHs, JepeBa CIIydalHOrO
OIbITa, HMCIOJB30BaTh (POPMYINY IOJHOM BeposATHOCTH, (opmyny baiieca npu
pelieHuy 3aja4d, ONpPEAeNATh HE3aBUCUMOCTH COOBITHMH 1O QopMysne U 1O
OpraHu3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh H3y4YEHHbIE KOMOMHATOpHBbIE (OPMYNBI JJs TEpPEeYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOIO OIbITa, PEHICHUS
3a/1a4y 10 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHATHSIMHU: OWHAPHBIM  CIy4aWHBI  OMBIT
(ucpITaHUE), yCcleX M HeyJaya, HEe3aBUCHMbIE HCIBITAHUS, CEPUS HCIBITAHUIA,
HaXOJUTh BEPOATHOCTH COOBITHI: B CEPUU UCTIBITAHUN O IEPBOr0 yCIeXa, B CEPUU
ucnbeiTanuii bepHysim, B onbiTe, CBSI3aHHOM CO CIIyYalHBIM BRIOOPOM U3 KOHEUHOU
COBOKYITHOCTH,;

CBOOOHO OINEpPUPOBATh MOHATUSAMHU: CIy4yailHas BEIMYMHA, pacHpeesieHue
BEPOSITHOCTEW, JuarpamMma pachpeieiieHusi, OuHapHas ciydailHas BeJIUYHUHA,
reoMeTpuiecKkoe, OMHOMUAIBLHOE pacIipe/ieNieHuE;

OIEpUpPOBaTh IOHATHUSAMM: COBMECTHOE pAaCIHpPENEIECHUE ABYX CIYYaiHBIX
BEJIMYMH, UCIIOJIb30BATh TAOJIMIly COBMECTHOIO PACIpENeNICHUs ABYX CIy4ailHbIX
BEIUYMH JUISl BBIJCICHHUS pacCHpeleNeHuss KaXXAoW BEIWYUHBI, ONPEICICHHUS
HE3aBUCUMOCTH  CIyYaWHBIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATh  MOHATHEM
MaTEMAaTHYECKOr0 OKHMIAHUS CIIy4YallHON BEIUYMHBI (pacnpeiesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTUYECKOI0 OXHUAAHHWS TNpPH pEHIeHUH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe OXKHJIaHHe OMHOMUAIBHOTO U T€OMETPUYECKOTO PACTIPECIICHHUIA;
CBOOOJTHO OIEPUPOBATH MOHATUSIMH: JUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, MPUMEHSATh CBOWCTBA HWCIEPCHUU CIIYYaWHOW BEJIMYHUHBI
(pactipeneneHusi) MpU PELIEHUW 3a]a4, BBIUYMCIATH AUCHEPCHUI0O M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 1 OMHOMHUAIILHOTO pacipeeleHU .

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 1O TAHHOM BBHIOOPKE U OLICHUBATH
XapaKTEPUCTUKU TE€HEpaJbHOM COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOSATHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTHYECKUE TUNIOTE3BI, MOJIb3YSCh H3YYEHHBIMU PACTIPEICTICHUSIMU;

OPUBOJIWUTH  MPUMEPHl  3a4a4, NPUBOASIIIMX K  IOKa3aTeJIbHOMY
pacupeneneHuto, 3ajad, NOPHUBOJIAIIMX K HOPMAaJbHOMY pacHpelleleHUIO.
OnepupoBarh MOHATUSMU: (DYHKIUS TUIOTHOCTH BEPOSITHOCTH I10KAa3aTEIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacipeesieHus,
(GYHKIMS TUIOTHOCTH W CBOMCTBA HOPMAJbHOT'O paCHpPEIEIeHUS;ONPeNesITh
KO3 (DULIMEHT TUHEHHON KOPPENIuK, BEBIOOPOUHBIA KO3(DPUIIMEHT KOPPETSILIUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
MpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypen
1 DeMeHTHl Teopuu rpados 3
) CrydaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSATHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CI0XKEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CIOBHAs BEPOSTHOCTb.
HesaBucumsble coObITHs
4 DnemMeHTbl KOMOMHATOPUKH 4 1
Cepuu 1oCII€I0BATEIBHBIX UCITBITAHHH.
5 Wcnbrtanus bepuymmu. CinydaliHbli BBIOOP 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEJIMUUHBI U pacIIpeieICHUS 14 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM (un¢posbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
3aKoH OOJIBIIMX YHUCET 5)
DneMeHTbl MaTEMaTUYECKON CTaTUCTUKU 6
HenpepsiBHbIE C1ydaliHbIE BEIIMYHUHBI
3 (pacmpeneneHus), moka3aTeIbHOE U 4
HOPMAaJIbHOE pacIpeiesICHus
Pacnpenenenue Ilyaccona
CBs13p MEX1y ClTydyallHBIMH BEJTMYMHAMU
O000111eHrEe U cUCTEMAaTU3aLM 3HAHUN 11 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBa3HBIM rpad, mpeacTaBieHne
3aJjauu ¢ MOMOIIbIO rpada

CremneHb (BaJICHTHOCTD) BEPIIIHHBI.
ITyts B rpade. Lenu u nuxiib

I'pads! Ha mockocTu. JlepeBo
CJIy4aifHOT O 3KCIIepUMEHTa

CiydaiiHble 3KCIIEPUMEHTHI (OIBITHI) U
ClIydaiiHble COOBITHS. DIeMEeHTapHbIe
cOOBITHA (MCXOMBI)

BeposTHOCTh ciiydyaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUSMH

BeposTHOCTB ci1y4aiiHOro COOBITHSI.
BeposiTHOCTH COOBITHIT B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

[lepeceuenue, 00beTUHEHNE MHOKECTB
U COOBITHIA, TPOTUBOIIOJIOKHBIE
coObITHs. DOpMyITa CIIOKEeHUs
BEPOATHOCTEH




VYcnoBHas BEpOSATHOCTh. Y MHOKEHUE

8 BeposSTHOCTEH. Dopmyra yCI0BHOMH
BEPOATHOCTH
VYcioBHas BEPOATHOCTb. Y MHOKEHUE

9 BeposiTHOCTE. Dopmyna ycioBHOMN
BEPOATHOCTH

10 dopmyra IMOJTHON BEPOSATHOCTH

11 ®opmyia baneca. HezaBucumsie
COOBITHUS

12 Komb6unaTopHoe npaBuiio yMHOKEHUS.
[lepectanoBkuU U pakTopra

13 Uucno coueranuii. TpeyroibHUK
[Nackans

14 dopmyna 6unoma HetoToHa
Konrtponsnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOXECTBA,
KOMOHMHaTOpHKa"
bunapHbIil ciydaifHbIi OMBIT
(ucnbITaHKE), yCIIEX U HeyJaya.

16 HezaBucumele ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH /10 IIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN 10
MepBOro ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUN
bepnynnu

19 CrnydaiiHpiii BEIOOP U3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTrueckas pabora ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIUIL

21

Cnyyaitnas BennuuHa. Pacripenenenue
BEpOATHOCTEH. [[narpamma
pacnpeneneHus

22

Omneparuu HaJ CITy9aitHBIMA
BesnnuuHamu. [Ipumepst
pacmpezenenuil. bunapHas cirydaliHas
BEJIMYMHA

23

I'eomeTprueckoe pacnpenencHue.
bunomuaneHOE pacnpeneneHue

24

MareMaTuueckoe 0XKUIaHNUE
ciIy4aiiHO# BennuuHbl. COBMECTHOE
pacnpeneseHue AByX ClIy4aiHbIX
BEJINYUH

25

He3aBucumele ciydaiiHble BEJIMUUHBI.
CBoiicTBa MAaTEMaTHYECKOTO
oXuaHus. MaTeMaTH4eckoe
OKHJIaHWE OWHAPHOU CITydaiiHON
BCIIMYNHBI

26

MareMaTtuueckoe 0XXKHIaHHe
reOMETPHYECKOr0 M OMHOMHAIILHOTO
pacnpeneneHui

27

Jucnepcus u crangapTHOE
OTKJIOHEHHE

28

Jucnepcus 6uHapHOH ciydaifHON
BeJIMUMHBL. CBOMCTBA AUCTIEPCUM




MartemaTudeckoe OXKHOaHUEC

29 MIPOM3BEACHUS U TUCTIEPCHS CYyMMBI 1
HE3aBUCUMBIX CITy4ailHBIX BEIHMYHH

30 HToroBast KOHTpOJIbHAs paboTa 1
(mpomekyTo4YHas aTTecTaIus)
Jucnepcus 6GMHOMUAIBHOTO

31 pacnpenenenus. [Ipaktruueckas paborta 1
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TabIuI

32 O00011IeHME U cUCTEMATU3aIMs 3HAHUI 1
Kontponbhas padora Ne2:

33 "Ucneiranus bepnymm. Cinyualinbie 1
BEJIMYMHBI U pacnpeneseHus”

34 O0001IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchbl

HepasenctBo Yebniena. Teopema
YeoOrmmeBa. Teopema beprymmm. 3akon
OOJIBIINX YUCET

HepagenctBo YeObimeBa. Teopema
Yeonimena. Teopema beprymu. 3akon
OO0JIBIINX YUCEN

HepagenctBo YeObimena. Teopema
Yeo6rimena. Teopema bepuynnu. 3akon
OONBLINX YUCel

Br160pouHBIi METO] MCCIIEIOBAHMIA

IIpakTueckas padbora c
HCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUIL

['enepasbHast COBOKYITHOCTD H
cilydaiiHas BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
OneHka cpeJHETo U JUCIIEPCUN
reHepabHOW COBOKYITHOCTH € IOMOIIBIO
BBIOOPOYHBIX XapAKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U
ciry4aiiHast BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMH XapaKTEPUCTUKAMH.
OneHka CpeJHET0 U JUCIIEPCUN




reHEPaIbHON COBOKYITHOCTH C IIOMOILBIO
BbIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNe BEPOSITHOCTEH COOBITHH TIO
BEIOOpKE

Cratuctnueckas runoresa. [Iposepka
MPOCTEUIINUX TUITOTE3 C MOMOIIBIO
CBOMCTB M3Y4YEHHBIX PACIPEIEICHNUN

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C TOMOIIBIO
CBOWCTB U3YYEHHBIX paclpeaeIeHUi

11

[IpakTrueckas pabora c
HCIIOJIb30BAHUCM 3JICKTPOHHBIX Ta6J'II/IL[

12

[Tpumepsl HEMPEPBHIBHBIX CITyYalHBIX
BenuurH. OyHKIUS II0THOCTH
BEPOSITHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepsl
3a/1a4, MPUBOISAIINX K MTOKA3aTeIbHOMY U
K HOpMaJIbHOMY pacipe/ieieHUsIM

14

CDYHKIII/ISI IIJIOTHOCTHU BCPOATHOCTHU
MMOKAa3aTCJIbHOTO pacpCaACICHUA

15

chHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPpMAJIBHOT'O PACIIPCACICHHA

16

ITocnenoBaTenbHOCTh OIMHOYHBIX
He3aBUCUMBIX coObITHH. [IpumMep 3anaun,
IIPUBOJALICH K PACIIPEAETICHUIO
ITyaccona

17

[Tpaktrueckas pabota c
HCITIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'H/II_[




KoBapuanus 1ByX ciiy4ailHbIX BEJIUYHH.

18 Koaddunment xoppensuuu

19 CoBmecTHbIC HAOTIONEHUS IBYX BETUYNH

20 Bei6opounslit ko3 duriueHt
KOppemsun

21 Paznuune Mexay TMHEHHOM CBA3BIO U
IIPUYMHHO-CJICACTBEHHOM CBSA3BIO

22 JIuneiinas perpeccust

93 [IpakTrueckas padora ¢
MCIIOJIb30BaHNEM DJIEKTPOHHBIX TAOJINIL
IIpencraBieHyre JaHHBIX C TOMOIIBIO

24 Ta0JINIIl U AUarpaMM, OTHCATETbHAS
CTaTHCTHKA

o5 OnbITHI ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH

26 Beruucnenue BeposaTHocTel cOOBITHH €
pUMeHEeHneM (hopmyi
Brruucienue BeposiTHOCTEH COOBITHH C

97 pUMEHEHHEM TpapUUECKUX METOIOB!
KOOpJMHATHas NpsiMasi, 1EPEBO,
nuarpamma Ouiepa

28 CrnydaiiHple BETUYMHBI U PacIpeIeIICHUS

29 Hrtorosas KOHTpoOJIbHAS
paboTa(TpoMeKyTOIHAS ATTECTAITHS )

30 MaremaTrnuecKkoe 0KUIaHuE CIIy4YalnHOU
BEJIMYMHBI

31 KonTponbhas pabora: "BeposiTHOCTS U

craTuctuka"




32

Brruucienue BeposTHOCTEH COOBITHH C
npuMeHeHueM Gopmyil u rpadpudecKux
METOJI0B

33

Beruucnenue BeposTHOCTEH cOOBITHI C
npuMeHeHueM Gopmyi u rpaduIecKux
METOJI0B

34

Crnyuaiinple BETUYHHBI U
pacnpenenienus. MareMaTuyeckoe
0’KMJIaHUE CIy4aliHOU BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

34







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble nmpeaMeTHBbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOIl IPOrpaMMBbl CpeJHero 001ero oopa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEH U CTATUCTUKA
6.1 Yurath ¥ CTPOUTH TAOIUIBI U IUATPAMMBI
6.2 OnepupoBaTh NOHATUAMH: CpelHee apudmeTnyeckoe, MeAHaHa,
HauOoJbllIee, HAMMEHbIIee 3HAaUeHUE, pa3MaxX MacCUBA YHCIIOBBIX JaHHbBIX
OnepupoBaTh NOHIATUSIMHU: CIyJailHbIN 3KCIEPUMEHT (OIIBIT) U CIydaiiHOe
COOBITHE, 3JIEMEHTAapHOE COOBITHE (PIEMEHTAPHBIN MCXOJ) CIydaifHOTrO
6.3 OMbITA; HAXOJIUTh BEPOSTHOCTM B ONBITAX C PABHOBO3MOXXHBIMU
CIIy4aiiHBIMH COOBITHSIMH, HAXOJIUTh U CPAaBHUBATH BEPOSTHOCTU COOBITUMN
B M3YYEHHBIX CIIyYalHbIX SKCIIEpUMEHTAX
Haxoauts u ¢opMynupoBaTth COOBITUS: NEpECEUYEHUE U OOBEAUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTHBOIIOJIOKHOE JTaHHOMY COOBITHIO;
' MONIb30BaThCA  JuUarpaMMaMu  Ditmepa u  GOpMyJol  CIOKEHUs
BEPOATHOCTEH MPH pEIICHUU 3324
OnepupoBaTh TMOHATUSMHU: YCIOBHasg BEPOSATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOTUTHh BEPOSTHOCTH C MOMOIIBIO MPaBHJIA YMHOXXEHUS, C
MOMOIIIBIO IepeBa CIIy4alHOTO OIBITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEIICHUH 3aa4
OnepupoBaTh NOHIATUSAMU: UCIIBITAHNUE, HE3ABUCUMBIE UCIIBITAHUS, CEpUS
6.7 UCIBITAaHUH, yCIEeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUI B CEPUU
' HE3aBUCHMBIX MCIBITAHUM 10 MEPBOrO YCIEXa, HaXOAUTh BEPOSTHOCTH
coOBITHH B cepuM UcTbITaHui bepHymn
6.8 OnepupoBaTh MOHATUSMU: CIy4dallHasT BEJIUYMHA, paclpeleeHHe
' BEPOSATHOCTEM, Tuarpamma pacnpeaeieHus
11 KUIACC
Kon .
IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOIl IPOrpaMMBbI CpeJHero 001ero oopa3oBaHus
pe3yJibTara
5 Teopus BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh  BEPOATHOCTHM  3HAYEHUW  CIIy4allHOM  BEJIWYUHBINO

pacrpeesICHUIO WIH C IIOMONIBIO JUarpaMm




OnepupoBaTh MOHITHEM MaTEMaTHYECKOrO OXHJAHUS, MPUBOAUTH
IIPUMEPHI TOT0, KaK IPUMEHSETCS MaTeMaTHYECKOE 0XKUJaHUE CITydailHON

52 BEJIMYMHBI, HAXOAWTh MAaTEMAaTHYECKOE OXHJIaHWE TI0 JaHHOMY
pactupeeeHUuIo

5.3 Nmetp npeacTaBiaeHre o 3aKOHE OOJIBIITUX YHUCETT

5.4 Nmets npencraBiaeHne 0 HOPMaJIbHOM PaclpeaesICHAN




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Kon
6 Teopust BEepOATHOCTEN U CTAaTUCTHKA
[IpencraBnenne maHHBIX C TOMONIBI0 Tabnuy u  guarpamMm. CpemHee
6.1 apudmernueckoe, MenuaHa, HauOONbIIee W HAUMEHBIICEC 3HAYCHUsS, pa3Max,
JUCTIEPCHUS U CTAaHJIAPTHOE OTKJIOHCHHE YHUCIIOBBIX HA0OPOB
CrnyyaiiHbple SKCHEpUMEHTHI (OMBITBHI) W CIydyallHble COOBITHA. JIEeMEHTapHbIC
coObiTua (ucxonabl). BepodaTHOCTh ciy4ailHOro coObITHA. BIM30CTh YacTOTHIU
6.2 BEpOSTHOCTH COObITHH. CilydaifHble OMBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITHSIMH. BEeposTHOCTH COOBITHH B OIIBITAXC PABHOBO3MOKHBIMU dJIEMEHTAPHBIMH
COOBITHSIMH
6.3 Onepauuu Hax COOBITUAMHU: TIepecedeHHue, OOBEIUHEHHUE, MPOTUBOMOJIOKHBIC
cobbITus1. lnarpammel Diinepa. @opmyra CIOKEHUS BEPOSTHOCTEH
6.4 VYcinoBHas  BEpOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. [lepeBo  cirydailHOro
' skcriepuMenTa. Gopmyria MoHo# BeposiTHOCTU. HezaBucuMbie COOBITHS
6.5 Komb6unaropuoe mnpaBuwino ymHoxeHus. llepectanoBku u ¢daxrtopuan. Ywucno
' couetanuii. Tpeyronbauk [lackans. @opmymna 6unoma HeroToHa
bunaphblii cinyuyailiHbli ONBIT (MCIBITAaHUE), ycnex M Heynada. HesaBucumele
6.6 ucnbiTanusl. Cepusi HE3aBUCHUMBIX MCOBITaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHynnu
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BepodaTHocTed. [uarpamMmma pacnpeneneHusl.
' [Ipumepsl pactpenesieHnii, B TOM YHUCJI€ TEOMETPUIECKOSH OMHOMUAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5) Teopust BepOATHOCTEN U CTATUCTHKA
YuclioBble XapaKTEPUCTUKU CIIYYAHBIX BEJIIMYMH: MATEMAaTHYECKOE OKHJIaHUE,
JUCIIEPCHUs U CTaHJAPTHOE OTKIJIOHEHUE. [IpuMepsl MpuMeHeHnss MaTeMaTUHYECKOTO
51 OKHMJIaHWsI, B TOM YHUCJIE B 3aJladyaX M3 MOBCEIHEBHOM XKM3HU. MaTeMaTtnyeckoe
' OXHUJaHUEe OWHAPHOUW CITydalfHOW BETMYHMHBI. MaTeMaTHYEeCKOe OXKUIAaHUEC CYMMBI
CIy4alHBIX BeJIMYMH. MaTeMaTuuecKoe OXKHUIaHUE U JUCTIEPCHS TEOMETPUUYECKOTO
¥ OMHOMUAJIBHOTO pacIpeieeHH
5.9 3aKoH OOJIBIIMX YHCEN M €ro poJib B HayKe, mpupoje u obmiectBe. BoibopouHbIit
' METOJI MCCIIEN0BAHMIA




5.3

[Ipumepsl HeNpepbIBHBIX CIy4yalWHBIX BeluyuH. IlloHATHE O TIJIOTHOCTH
pacopenenenus. 3agadd, IPUBOAIINE K HOpMaJbHOMY pactipeaenenuto. [lonsrue
0 HOPMaJIbHOM paclpeesIeHUN




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
NMPOBEPSIeMOr0 | OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbI CpPeIHEro 001Iero
TpeOoOBaHUSA o0pa3oBaHus

Bnanenue mertomaMu J0Ka3aTelbCTB, aJTOPUTMAMM pEILICHUS 3a]ady;
yMeHue (GOpMyIHUpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpeAesieHue,
akcuoma, TeopeMma, CIIeACTBHE, CBOICTBO, NpPU3HAK, J10Ka3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHSTh UX; yMEHHUE (OPMYIUPOBATH
o0paTHO€ U IPOTUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ] MaTeMaTHUYeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKAa3aTeNbHbIE PACCYXKACHHMS TpPU PpELICHUH 3ajad,
1 OLICHHMBATh  JIOTUYECKYIO  IPaBWJIBHOCTb  PACCYXICHUN; yMEHue
OTepUPOBATH MOHSATUSMH: MHOXKECTBO, IMOJIMHOXKECTBO, OTEpPAIMH HAaJ
MHOXECTBAMU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmnapar JJisl ONMCaHUs PeabHBIX IPOLIECCOB U SIBJICHUN U MIPU PEIICHUN
3a/a4, B TOM 4YHCIE W3 JPYyruX Yy4eOHBIX TMPEAMETOB; YMEHHE
OTIepUPOBATh MOHATUAMU: Tpad, CBA3HBIN Tpad, NepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIUCHIBaTh Tpadbl pa3IHuHBIMU

CHOC06aMI/I; HUCIIOJIB30BATh Fpa(i)LI IIpyu pCUHICHHUU 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypaldbHOE YHCIIO, LIEJI0E YHCIIO,
CTENeHb C LeJIbIM MT0Ka3aTejaeM, KOpeHb HaTypajJbHOU CTENEHHU, CTENEeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszaTenieM, JIorapupM  UWCla, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHUCJA, OCTATOK IO MOJYJI0, pallOHaJIbHOE YHCIIO,
UppALMOHAIEHOE  YHCJIO,  MHOXECTBA  HATypaJbHBIX,  IICJIBIX,
2 pallMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIb30BaTh
NPHU3HAKU JEIMMOCTH, HAMMEHBIIUN OOIIMI JEeTUTEeNlb U HaUMEHBIIee
obmiee KpaTHOE, anroput™ EBKiMa mpu pemeHun 3a1aq; 3HAaKOMCTBO C
pa3IMYHBIMM ~ TMO3ULHUOHHBIMU  CHUCTEMaMHM  CYHCIICHUS;  yMEHHE
BBITIOJHATH BBIYUCIICHHE 3HAUYEHUH U MpPeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHs MU U Jorapudmamu, mpeoOpa3zoBaHHs TPOOHO-PALIMOHATBHBIX

BBIp&)KGHPIIZ; YMCHHUE OIECPHUPOBATH INOHATHUAMM: ITOCJICOOBATCIBHOCTD,




apupmeTHyecKas Iporpeccusi, reoMeTpuyeckas nporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuYeckas  IpOrpeccus; yMEHUEe  3aJaBaThb
II0CJIe10BATEIbHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (POPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YKCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, popma
3aMMcH KOMIUJIEKCHBIX 4MCcel (TeoMeTpuYecKasi, TPUTOHOMETpHYECKas U
anreOpandeckas); yMETh IMPOU3BOJIUTH apHUPMETHUCCKHE ICHCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH;, TPUBOJIUTH TPUMEPHI  HCIIOJIb30BaHHSA
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OIMPCACIIUTECIIb MATPUIIBI, I‘GOMeTpI/I‘-ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHSITHSAMU: palMOHAJIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTesbHbIe, CTENEHHBIC, JIOTapu(PMUUECKHe, TPUTOHOMETPHUIECKHE
YpaBHEHHS U HEPaBEHCTBA, WX CHUCTEMbl; YMEHHE ONEpPUPOBATH
MOHSITUSIMH: TOXKJECTBO, TOKIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBeHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCHILHOCTb
YpaBHEHUH, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTb YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; pEIIaTh
ypaBHEHUsI, HEPABEHCTBA W CHUCTEMBbl C TapaMeTpOM; MPHUMEHSITh
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUS MATEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTe HAYKU U peasIbHON KU3HH

YMeHue onepupoBaTh MOHATHIMH: (QYHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTD (DYHKIIHMH, OTPAaHMYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
byHKIHMH, SKCTpeMyM (DYHKIIMK, HAHOOJbIIee M HAUMEHbIIIEe 3HAUCHUS
(GYHKIIMY Ha MPOMEXKYTKE, HelIpepbIBHAS ()YHKIINS, aCHMIITOTHI rpaduka
GyHKIMY, TIepBast U BTOpas MPOU3BOIHAS (PYHKITUH, TEOMETPHUUSCKUHN U
(U3UYECKUN CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMpeaeAEHHBIN
WHTErpaj, yMEHUE HAXOJHWTh aCHMITOTHI Tpaduka (YyHKIIMU; yMEHHE
BBIUUCIISITh  NPOU3BOJHBIC CYMMBI, TIPOHM3BEIEHUS, YaCTHOTO W
KOMIIO3UIIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTeJIbHOW K rpaduky
(GYHKIIMM;, YMEHUE HAXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUM;
YMEHHE HCIIOJIb30BaTh IMPOU3BOMHYIO JUIsI HCCIeAOBaHUs (DYHKIUH,
HaXOJWUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIHUH;, CTPOUTH
rpadK MHOTOUYICHOB C HCIIOJIb30BAHMEM aIllapara MaTeMaTHIeCKOTO
aHa/M3a; TPUMEHATH TMPOHW3BOAHYIO IS HAXOXKACHHS HAWIYYIIETO
pelleHrs B TPUKIAJAHBIX, B TOM YHUCJE COLMATHHO-DKOHOMUYECKUX U

bu3znuecKkux 3a7adax; HaXOAUTh IIOMIAAN U 00BEMBI PUTYp C TOMOIIBIO




HUHTCrpajia; MPpUBOJUTH MPUMEPBI MATCMATUYCCKOTO MOJCIUPOBAHUA C

OMOMUIbI0 AU PepeHIInaTbHBIX YPaBHEHUM

YMeHue omnepupoBaTh TOHATHUAMH: Tpaduk GyHKIUH, OOpaTHAs
byHKIMS, KOoMIo3uuuss (GyHKIUH, JTUHEHas (QyHKUMS, KBaJpaTHYHas
byHKIMS, parroHaIbHast byHKIuA, CTETICHHAS byHKIHS,
TPUTOHOMETpHYECKHE  (YHKIWH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GbyHKIMY, TOKaszaTenbHass W Jorapudmuyeckas (QyHKIHHM; yMEHHE
CTpOUTH TI'padUKU H3YYCHHBIX (PYHKUUH, BBINOJIHATH MPEOOpa3OBaHUA
rpaduKoB (QYHKIUH, UCTIOIB30BATH TPAPHUKH ISl H3YUESHHUS POIIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3aJad U3 APYrHX Y4eOHBIX MPEeIMETOB U
3a]a4 U3 peajbHOM KU3HU; BBIpaXaTh (POPMYJIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M rpaduKu QyHKIMN 1715 peleHHs
YpaBHEHMH, HEPABEHCTB M 3aJady C [apaMeTpaMy; H300pakaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOXKECTBA PELLICHUI YpaBHEHUI, HEpaBEHCTB

U UX CUCTEM

YMeHHe pemath TEKCTOBBIE 33/Jaud pPa3HbIX THMOB (B TOM 4HCIE Ha
MIPOLIEHTHI, I0JIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJa4i U3 00JIacTH yNpaBJIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTABIIATH BBIPAKCHHUS, YpPAaBHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBaTh IOIYYEHHOE PEUICHUE U
OLIEHUBATh TMPaBAONOJOOHOCTh PE3YyJIbTATOB, YMEHHE MOJIEIUPOBATH
peasbHble CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKCHUS,
YPaBHCHHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3a1adyH,
UCCIEA0BATh IIOCTPOCHHBIE MOJEIM C MKCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIIPETUPOBATH MMOJYYECHHBIN pe3ylbTaT

YMeHue onepupoBath MOHATHAMU: cpeiHee apudmMeTnieckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYeHHS, pa3Max, TUCIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHE YHMCIIOBOTO Habopa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATD
nH(popMaIIo, MPeACTaBICHHYIO B TA0JIHIIAX, HA TUarpaMmax, rpadukax,
OTpa’karolllyl0 CBOMCTBA PEAJIbHBIX IPOLECCOB U ABJICHUHN; IPEICTABIISAT
MHPOPMALIMIO C TOMOIIBIO Ta0NWIl W JAWarpaMM; HCCIEA0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM TpadUuecKux
METOIOB U JIEKTPOHHBIX CPE/ICTB; Ipa)uueCKH UCCIIE0BATH COBMECTHBIC
HaOJIOZACHUS C TIOMOINBIO JUAarpaMM pacCeMBaHHUs M JUHEHHOM

perpeccuu




YMeHHe OonepupoBaTh IMOHATUSAMM: CIYYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TpaUUECKUX METOAOB; MPUMEHSIThH
(bopMyIibl CIOXKEHUS M YMHOKEHHUSI BEpOATHOCTEH, (OpMyIly IOIHOMN
BEpOSITHOCTH, opMyity bepryiin, koMOMHAaTOpHBIE (PaKThl U (HOPMYJIBI;
OLICHHMBAaTh BEPOSTHOCTHU pEAJbHBIX COOBITHI; yMEHHE OIepUupOBaTh
MNOHATUSIMM: CllydyailHash BEJIMYMHA, pacHpelle]ieHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXKUAAHME, AMCIEPCUs U CTAHJAPTHOE OTKIOHEHHE
CllyyailHOH BeNUYMHBI, (QYHKIUM PpaACIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOI0, II0Ka3aTE€JbHOTO W HOPMAJbHOIO pAaclpeaesICHUN;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX paCHpeNeIeHUN IS
peleHust 3ajay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBLIMX 4YHCET,
METO/Bl BBIOOPOYHBIX MCCIIEOBAHUN; yYMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUAMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TEPEeCTaHOBOK, OmHOM HblOTOHA; yMeHwme
MIPUMEHSTh KOMOMHATOPHBIE (PAKTHI M paCCyKACHHUS sl pEIIeHU 33124,
OLIEHHBATh BEPOSITHOCTH  peabHbIX COOBITHIA; COCTaBJIISATh

BEPOSTHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTb IOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUM Yroi,
JBYTPAaHHBI YIroJI, TPEXIPAaHHBIA Yroj, CKPEIIMBAIOLIUECH IPSIMBIE,
[apajuIeIbHOCTh U INEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy NPSAMBIMHU, YIOJl MEXAY IPSIMOM MU IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEKY IUIOCKOCTSIMH; YMEHUE UCTIOIb30BaTh IpU
peleHNH 3a7jay U3ydeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJENIM C IOMOLIBI0 TI'€OMETPUYECKHX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYPBI, 00BEM (UTYDHI,
MHOTOT'PaHHHK, PAaBWIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuieienumnen, Mpu3Ma, NUpaMuaa, (Gurypa U TMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTH MHUPAMUJBI, NPHU3MBI, KOHycCa, IMIMHApa, 00BEM KyOa,

MpAMOYT'OJIBHOI'O IapauICJICHUIICAad, NHUPpaMUAbI, IIPU3MbI, HOWJIHWHAPA,




KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHUsI KOHYyca M IMJIMHJpA,
napajuleJbHble OCH WJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, MWIMHIPA, KOHyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHHUKH, QUTYPbl U HOBEPXHOCTH
BPAIICHUs, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PHUTYP, CAMOCTOATEIBHO
(bopMynHpoBaTH ONpeAeTIeHU U3y4aeMbIX (UTYp, BBIIBUTATH TUTIOTE3bI
O CBOICTBax W NMpH3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH HIIU
OlpoBepraThb HX; YMEHHME MPOBOJIUTH KiIacCUPUKALMIO (GUTYp TIO
pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOIMMBIE OMOIHUTEIbHbIC

MIOCTPOEHUS
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YMeHue onepupoBaThb HOHATHSAMM: JBIDKEHHE B IPOCTPAHCTBE,
napauleJIbHBIA MEPEHOC, CHMMETpPHUSI Ha TUIOCKOCTH M B NIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TMOA00US, TOM00HBIE (HUTYpHI; yMEHHE
pacrio3HaBaTh paBHBbIC U MOJOOHBIE (UTYPBI, B TOM YHCJIE B NPHPOAE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPHUCCKHE OTHOILICHHMS
MIPY PEIICHUH 3a/1a4; HAXOJUTh T€OMETPUIECCKHE BETMUMHBI (IUTHHA, yroJ,
iona b, 00bEM) MpU pEeUICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
U3 peaJbHON XHU3HH;, YMEHHE BBIYHCISATH T€OMETPUYCCKHE BEINYHHEI
(mmHa, yrom, IwIOmAAb, 00BEM, IIIOLIAIh MOBEPXHOCTH), WCHOJIB3YS
U3ydeHHbIE (POPMYNBI U METOABI, B TOM YHCIIE: IUIOIMAAb MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCA, IMIMHApPA, IUIoMmaab chepbl, 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapajliesenunena, OUpaMUAbl, IMPU3MBL, IMIMHIpA,

KOHYCa, mapa; YMCHHUC HAXOAWUTb OTHOIICHHUC 00BEMOB HOI[O6HI:>IX (I)I/Il" Yp

12

YMeHue onepupoBaTh NOHIATUAMU: IPSMOYTOJIbHAS CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPAHMHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3lokKeHHE BEKTopa Mo Oasucy,
CKAJIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEIECHUE, YIOJd MEXAy
BEKTOpPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO/
JUISL pelleHHs TeOMETPUYECKMX 3ajad M 3a7ad JApYyrux y4eOHbIX

MpEIMETOB
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VYmMmenue BBI6I/IpaTB HOI[XOI[SIH_[I/II;'I MCTOoA OJid pPCIICHHA 3adayu,
IMOHUMAHHUEC 3HAYUMOCTH MATCMATHKU B H3YYCHUU MPUPOJHBIX U
O6H_ICCTBCHHBIX nmponeccoB " HBJICHI/Iﬁ; YMCHHUC  PACIIO3HABATH

MMPOABJICHUC 3dKOHOB MAaTEMATHKHU B HCKYCCTBC, YMCHUC IIPUBOAUTH




IpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUA POCCUHCKOM M  MHUPOBOU

MaTeMaTU4eCKOMn HAaYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
1 Yucna v BBIYUCICHUS

1.1 HarypanbHbie u niensie uncia. [lpu3Haky AeTMMOCTH LENbIX YHCET

12 Panyonanenple umcna. OOBIKHOBEHHBbIE W JECSATUYHBIE JApPOOH, MPOLIEHTHI,
' OeCKOHEeUHbIe IepPUOUUECKUE IpOOH

13 ApupmeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JleficTBus ¢ apupMeTn4ecKuMu
. KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenenb ¢ wnenbiM mnokazareneM. CTelneHb C palMOHAIBHBIM ITOKa3aTelieM.
. CBolicTBa CTENIEHU

15 CuHyc, KOCHMHYC M TaHTE€HC 4YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MbI

JleiictBuTenpHble uyncia. ApupMeTHYECKHE ONepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHHUS, TNpaBHJIA OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

1.8 [TpeoOpa3oBanue BHIpAKSHHUIA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-pallOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 [enbie 1 IpOOHO-palIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpAaBEHCTBA

2.7 [Toka3arenbHble U JJorapupMuyecKre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCcTEeMBbI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuna cucTeMbl THHEHHBIX ypaBHEeHHN. OnpenenTenh MaTPUIbI
3 ®OyHkmu U rpaduku




®Oynkust, crnocodsl 3aaanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHo oOpatHble

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTb ompeneneHus U MHOXECTBO 3HaueHud ¢ynxkuuu. Hynmun ¢yskuumm.
3.2 [TpomMexyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbiiee M HauMeHbIlee 3Hau€HUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKIHUS C HATypajJbHBIM M LEJNbIM MokazaTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHsS N-0ii CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u morapudmMuveckas GyHKINHU, UX CBOCTBA U rpaduku
36 Touku paspbiBa. AcuMnToThl rpadukoB ¢yHkuui. CpolicTBa (QyHKIMH,
. HETpEepPHIBHBIX Ha OTpe3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIE0BATEIbHOCTEH
3.8 ApudmeTrnueckas 1 reoMeTpuueckas nmporpeccu. @opmyia CI0KHBIX TPOLIEHTOB
4 Hauana maTemMaTHueckoro aHajinza
4.1 [TpousBogHas GyHkuu. [Ipor3BogHbIE 371€eMEHTAPHBIX GYHKLIUH
[lpumeHeHne TPOW3BOJHONW K HCCIEIOBAHUIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxokeHre HanOoIbIIero 1 HANMEHBINEro 3Ha4eHUs! (YHKIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MHaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HajJ MHOKecTBaMHu. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCTh
6.3 KomOuHatopuka
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena U IOBEPXHOCTH BPALIEHUS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






