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MNOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTAaTUCTHKA» YIIIyOJIEHHOTO YpPOBHS
SBIISIETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca
yriayOnEHHOTO ypOBHS Ha YPOBHE CpeAHero o0uiero ooOpazoBaHusi. YueOHbIN Kypc
npeaHa3HavyeH sl GopMUpOBaHUS Y OOYyHAOIIMXCS CTATUCTUYECKON KYJIbTYpbl U
NOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEN KAK MATEMATUYECKOTO MHCTPYMEHTA IS
W3Y4YEHUS] CIIy4alWHBIX COOBITHUH, BEIWYMH W TpolieccoB. [Ipu m3yueHum Kypca
oOoramiaroTcst  MpeAcTaBleHUs oOOydaroluxcs O METOoJaxX HCCIEIOBaHUs
M3MEHYMBOIO MHpa, pa3BUBAETCS [OHMMAHHME 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKNX METOJOB IO3HAHMS KaK HEOTHhEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HalpaBlI€HO Ha 3aKpeluieHue 3HaHul,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha yPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUNA O CIyYallHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOILETO
mupa. B pesynbraTe y 00ydaromuxcs JOHKHO cpOpMUPOBATHCS MPEICTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U O0IIMX MaTEMAaTUYECKUX MOJIEISAX, UCIOJIb3YEMbIX
JUIS ~ ONHUCAHHWS  AHTPOIIOMETPUYECKUX M JIeMOrpauuecKux  BeJIHYHH,
NOTPEIIHOCTEH B pa3IMYHbIE POJAAa HU3MEPEHHSX, IIUTEIBHOCTH 0€e30TKa3HOM
pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOLIECCOB
B oOmiecTBe. YUeOHbIH Kypc sBIseTcsl 0a30il 1JIi OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOAUMBIX CIELUUATUCTaM HE TOJIBKO MH)KEHEPHBIX
CHELUAIBHOCTEH, HO TaKKE€ COLMAIBHBIX M IICUXOJOTHMYECKHX, IOCKOJBKY
COBpEMEHHbIE OOIECTBEHHBIE HAYKHU B 3HAYUTENIHON MEpe MCIIONB3YIOT aImnapar
aHanu3a OOJBIIMX JAHHBIX. LleHTpalbHYI0 4YacTh y4yeOHOTO Kypca 3aHUMAET
OOCy>XKJIeHHE 3aKOHa OONBIIMX YHuCel — (PyHIAMEHTaIbHOTO 3aKOHA MPHUPOJIBI,
UMEIOLIEr0 MaTEMaTHYECKYI0 (POpMaIU3aLHIO.

B coorBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType YueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIJCIIEHBI OCHOBHBIE
coaeprkaTenbHble TUHUU: «CiydaifHble COOBITUSI U BeposATHOCTU» U «CirydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMMMO OCHOBHBIX JINHUH B Y4YEOHBII KypC BKJIIOYEHBI 3JIEMEHTBI TEOPHUU
rpagoB M TEOPUUM MHOMKECTB, HEOOXOAMMBIE I MOJHOLUEHHOIO OCBOCHHMS
MaTepuajia JaHHOTO Y4eOHOro Kypca M CMEKHBIX MAaT€MAaTHYECKUX Y4eOHBIX
KYypCOB.

Conepxxanue suHuUM «CiydyaiiHble COOBITUS M BEPOATHOCTH»  CIYXKUT
OCHOBOM [Is1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH
MEKy 3HAYCHMSIMU CIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEILHON
JVHUM 3aHUMAET U3YYEHHE T€OMETPUUECKOT0 M OMHOMHAJILHOTO pacipeeieHui u



3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIy4YailHBIMM BEJIMYMHAMU U
pacnpeneNeHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYalolIMXCS Ha ONHCAHUM U
U3YYEeHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HENPEPbIBHBIX (QYyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCS 0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeICIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE W3YUYEHUE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE 3TOM CBS3M C IOMOILIBIO
KOA(pGUIIMEHTa KOPPEISUU U €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIepKaHMsl Pa3BUBAIOT TEMY «/JlHuarpaMMbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 001ero o0pa3oBaHMsl, © BO MHOI'OM OIMUPAIOTCS Ha CBEACHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaep)kaHWs, KOTOpPBIMA — NIpe[iaraercs  Ha
O03HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBIISIETCSl AKTyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MMOCTYIAIOUIMX HA YYEOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICUXOJIOTHEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kxypca «BeposTHOCTP M CTaTHCTHKa» Ha
yriyOJieHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 wgaca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezleno).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ubli rpad, myTH B rpade: mukisl U nenu. CteneHb (BaJeHTHOCTD)
BepmuHbL ['padsr Ha uTockocTH. JlepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OTBITHI) U CIIy4aliHbIE COOBITHS. DJIeMEHTapHbIC
coObITHSL (MCXO/bI). BepodaTHOCTh ciydailHOro coObITHS. bau3ocTh 4acToThl H
BEpOSTHOCTU  cOoObITHM.  ChydailHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu HaJ COOBITHSAMU: NepecedeHne, 00beAMHEHUE, TTPOTUBOIOJIOKHBIC
cobbITus. Juarpammel Ditsiepa. @opmyiia ClI0KEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSTHOCTEU. [lepeBo CirydaiiHOTO
skcniepumenTa. Gopmyia nosHou BeposTHOocTH. Popmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciydaiiHbIil onbIT (MCTIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanud. Cepus HE3aBUCUMBIX UCIBITAHUM 10 TIEpBOro ycnexa. IlepecranoBku
u (aktopuan. Yucno coueranmit. Tpeyrompuuk Ilackana. ®opmyna OunHoma
Herorona.

Cepust He3aBUCUMBbIX ucnbITaHui bepuymmu. Crydalinelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHag BenuuuHa. PacnpeneneHue — BeposTHocTedl.  Jlmarpamma
pactpenenenusa. Onepanuu Haj CiIydyallHbIMH BeIMYMHAMU. buHapHas cimydaitHas
BennunHa. [lpumepsl pacnpeneneHuii, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMHMAJIBHOE.

CoBMmecTHOE pachOpenesieHHe JIBYX CiydaHbIX BeaudyuH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremaTnueckoe OXHUJaHUE CIy4YalHOW BEJIWYWHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS  MAaTEMAaTHYECKOrO  OXKHUIaHMS
(ctpaxoBaHue, Jnorepes). MaremaTHuecKoe OXXHJIaHWE OWHApHOW Ciy4ailHOM
BEJIMYMHBI. MaremaThdeckoe OXUJaHUE CYMMbl  CIIyYaWHBIX  BEJIUYUH.
Maremaruueckoe 0XKUJAHUE r€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneseHUNn.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIYYalHOW  BEJIMYUHBI
(pacnpenenenus). Jlucnepcus OMHaApHOM ciaydailHOW BelUYUHBL. MaTeMaTuueckoe
OXXUJAHUE IIPOM3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss UM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. /[lucnepcuss W CTaHIAPTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OONpIIMX  4ucesl. BbIOOpOYHBIM  MeTOJ  HccieaoBaHui.  BeiOopodHbie
xapakTtepucTuku. OIleHUBaHUE BEPOSTHOCTH COOBITHS MO BBIOOPOUYHBIM JaHHBIM.
IIpoBepka mpocTeNIMX TUIIOTE3 C TOMOIIBIO U3YYEHHBIX PACITPEICICHUM.

HenpepsiBHble ciyvalinble Benu4yuHbl. [Ipumeppl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMepHOE pachpeleseHue M €ro CBOMCTBA.
3agauu, NPUBOIAIINE K TOKA3aTEIIbHOMY PACIpeIeICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIBHOMY pacnpeneseHuIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pachpeaeneHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAIHHOTO
pactpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeICTICHUS.

ITocaenoBaTeIbHOCTE  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3ajauw,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus 1Byx ciydaiiHeix BenuwduH. KoddduimeHT auHEHHOM
koppensiiud.  CoBMecCTHblE  HAOMIOACHHUS  JBYX  BEIWYHMH. BBIOOpOUHBII
Kod(pdunueHT Koppenauuu. Paznuuve Mexay JMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHas1 perpeccrs, METOI HAMMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHUHCKOr0  OOIIecCTBa,  MIPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MAaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pu3u4ecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIHHON €SI TENHHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

CcBOOOHO OMEpUPOBATH MOHATHSIMH: Tpad, IUNIOCKUN rpad, CBI3HBIA rpad,
nyTe B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
IKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIBIT),
Clly4ailHO€ COOBITHE, 3JIEMEHTAPHOE CIy4daliHOE COOBITHE (3JIEMEHTAPHBIN MCXO.)
CIIy4allHOTO  OIbITa, HAaXOJIUTh BEPOATHOCTH COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSMHU;HAXOAUTh U (POPMYIUPOBATH
COOBITUSI:  TEpeceueHue, OO0bEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
IIPOTHBOIIOJIOAKHOE JAHHOMY, UCIOJIb30BaTh AUArpaMMbl Dijiepa, KOOPAUHATHYIO
OpSIMYIO JUISl PELEHUs 3a]ad, MOJIb30BaThCs (POPMYJION CIIOKEHUSI BEPOSITHOCTEH
JUISL BEPOSITHOCTEN IBYX U TPEX CIy4alHBIX COOBITUH;



ONEpUPOBATH  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIyYalHOrOo HKCHEPHUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO MpaBUJIa YMHOXKEHHUsS, AepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMyYIly MOJHONW BEPOATHOCTH, (HOPMYIY
baifeca ipu pemnieHuu 3a7a4, ONpeaesaTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OPTaHMU3ALMH CIIyYalHOTO SKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJbl ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3aJa4 10 TEOPHH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATH MOHATUAMU: OMHAPHBIHI
CIIy4alHbIM ONBIT (MCHBITAHUE), YCIEX WU HeyJaya, HE3aBUCUMbIE HCIbITAHUS,
cepusi UCHBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEPUU HUCIBITAHUU 0
IIEPBOr0 YCIIEXa, B CEPUM MCHBITAHWW bepHymn, B ONbITE, CBSA3aHHOM CO
CJIy4aliHbIM BBIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CiIydailHas BEJIWYMHA, paclpeaeiieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeesieHus, OuHapHas clydailHas BeJIMYWHa,
reOMeTpUYeCcKoe, ONHOMUAIBHOE PacIpeIeiICHUE;

ONEPUPOBATH IOHATUSAMU: COBMECTHOE pPaCIpEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TAOJIUIy COBMECTHOTO PACIPEAEICHUS ABYX CIy4ailHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXI0M BEIUYMHBI, ONPEACICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATh  MOHITHEM
MaTEMaTUYECKOI0 OXKUIAHUS CIy4YaliHON BEJIMYMHBI (paclpeesieHts), IPUMEHSTh
CBOMCTBA MAaTE€MaTUYECKOrO0 OXHWAAHWS TpPU PELICHUM 3a7a4, BBIYUCITH
MaTEeMaTUYECKOE OKUJaHNE OMHOMHAIBHOTO U TEOMETPUUECKOTO PACTIPEIEICHHUI;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: JUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYalHOW BEIWYMHBI
(pacnpeneneHus) NpU PELIEHUM 3a/ay, BBIYMCIATH AMCIEPCUI0 M CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUAIILHOTO paclpeIeeHH.

K koniy 11 kiacca o0y4aronuiicss Hay4YuTCs:

BBIUKCIISTH BEIOOPOYHBIE XapaKTEPUCTUKU 110 JTaHHOW BHIOOPKE U OLICHUBATh
XapaKTePUCTUKN TI'EHEPaJbHOW COBOKYNHOCTH JAHHBIX IO BbIOOPOYHBIM
xapakTepuctukaMm. OLIEHHBaTh BEPOSATHOCTH COOBITUNA W MPOBEPATH MPOCTEHIINE
CTATUCTUYECKUE TUNIOTESBI, NOJIb3YSCh N3YYEHHBIMHU PACIIPENCIICHUSIMU;

IIPUBOAUTH  IPUMEPHl  3a4ad,  IPUBOJAIIMX K  II0KA3aTeIIbHOMY
pacupeneneHuro, 3aj1ad, I[PUBOJAUIMX K HOPMAJIBHOMY  PACIPEIECICHMUIO.
OnepupoBaTh MOHATUSAMU: (YHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpeneneHusi, PyHKIMS IIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeieieHus,
(GYHKIMS TIIOTHOCTH U CBOMCTBA HOPMAJILHOTO PaCIPEICIICHNUS;

onpenensaTh  Kod)PUUUEHT  JIMHEHHOW  KOppessiiMM,  BbIOOPOYHBIHA
KO3 (PULIMEHT KOPPEIISILIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosmyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckn
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbl e padoThI
pecypcsbl
1 DneMeHTsl Teopuu rpados 3
5 Cry4daifHple OTIBITHI, CTy9aifHbIe COOBITHS 1 3
BEPOSITHOCTH COOBITHIA
Omneparuu HaJ MHOXKECTBAMH U
3 coObITusAMU. C105KE€HUE U YMHOKEHUE 5
BEPOSTHOCTEM. Y CIIOBHASI BEPOSITHOCTD.
He3zaBucumblie coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocne10BaTeNIbHbIX UCIIBITAHUI.
5 Ucnsitanusa bepuymnu. Ciaydaiinelii BEIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CryualiHble BEJIMUUHBI U PACTIPEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

Ne ni/m

KoauuyecTBo 4acoB

Bcero

KonTposabHbie
padoThl

IMpakTn4yeckn
e padoThbI

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIEC

pecypchbl

3aK0H OOIBIINX YHCENT

2 DeMEHTHI MATEMATUYECKON CTATUCTUKUA

HenpepbiBHBIE CllyyaliHbIE BEJIMYHHBI
3 (pactipenenenus), Moka3zaTeabHOE U
HOpMAaJIbHOE pacIpeieeHUs

4 Pacnpenenenue Ilyaccona

CBs13b MCKOY CﬂyqaﬁHLIMH BCINYHNHaAMH

6 O0001IeHre U cucTeMaTH3alus 3HaHUI

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo 4acoB Hdara
Ne JieKTpoHHBbIE HU(POBHIE
Tema ypoxka Konrpoibubie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI !

I'pad, cBs3HbI rpad,
IpeJICTaBICHHE 3a/1a4H C
MOMOIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenensb (BaJIGHTHOCTB)
BepiuHsbl. [1yTh B rpade. Lenn
U [IAKJITBI

https://m.edsoo.ru/UXI4HCLA1

I'padsl Ha uTockocTH. [lepeBo
CIIy4alHOTO DKCIIEpUMEHTA

https://m.edsoo.ru/24XFA5016

Ciy4aitHble SKCTIEPUMEHTBI
(omBITHI) U CiTyyaitHbIE
COOBITHS. DIIeMEHTapHBIC
coOBITHS (UCXO/BI)

https://m.edsoo.ru/JIIN2M7PO

BeposTHOCTE ciydaitHOTro
coObITus. BepostHocTH
COOBITHI! B OMBITAX C
PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMH COOBITUIMHU

https://m.edsoo.ru/8S3C8YCML

BeposiTHOCTH ciiyuaitHOTO
coObITHs. BepositHOoCTH
COOBITHIA B OTIBITAX C
PaBHOBO3MOYHBIMHU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/UXI4HCLA1

SJICMCHTApHBIMU COOBITHAMU

[lepeceuenue, o0beAMHEHNE
MHOKECTB U COOBITHIA,
MIPOTUBOIIOIOKHBIE COOBITHS.
dopmyiia CIIOKEHUS
BEPOATHOCTEM

https://m.edsoo.ru/183Y3NKOQ

VYcnoBHas BEPOSTHOCT.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCIOBHOU
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCIOBHOU
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

dopmyiia MOJIHON BEPOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyna baiieca.
HezaBucumeblie coObITHS

https://m.edsoo.ru/NYF9VJ6R6

12

Komb6unaropnoe npaBuio
yMHOXeHus. [lepectaHOBKH 1
bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yuciio coueraHui.
Tpeyronbauk ITackans

https://m.edsoo.ru/Y15CS8R20

14

®opmyna 6unoma HeroToHa

https://m.edsoo.ru/ABSANVGJH

15

Konrponbnas pabora Nel:
"I"'padsl, BeposATHOCTH,
MHOXeCTBa, KOMOMHAaTOpUKa"

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIil ClIydaifHbIN OTMBIT
(ucpITaHME), yCIIeX 1 HeyAaua.

https://m.edsoo.ru/IY4T46JQ6



https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/183Y3NKOQ

HezaBucumeble ucnibITaHus.
Cepust HE3aBUCUMBIX
UCIIBITAHUH 10 IEPBOTO ycIexa

17

Cepus HE3aBUCHUMBIX
WCIIBITAHUI 0 IEPBOro ycnexa

https://m.edso00.ru/Q1KT2Y9IU

18

Cepust HE3aBUCHUMBIX
UCIbITaHUN bepHymn

https://m.edsoo.ru/HIWIZ7FD8

19

Cryyaiinblii BbIOOp U3
KOHEYHOU COBOKYITHOCTHU

https://m.edsoo.ru/VCL7PSU0X

20

[TpakTudeckas padbota ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0JINLI

https://m.edsoo.ru/NE69IMIZJO

21

CiyyaiiHasi BeJIMYMHA.
Pacnpenenenue BepossTHOCTEM.
Juarpamma pacnpenenenus

https://m.edsoo.ru/SMFB4W1JM

22

Onepauuu Haj ciay4yailHBIMU
BennuuHamu. [Ipumepst
pacnpenenenuii. bunapuas
Cly4ailHas BeJIMYMHA

https://m.edsoo.ru/C6TDDUNIJE

23

I'eomeTpuueckoe
pacnpenenienre. buHoMuanbHOE
pacnpenenenue

https://m.edsoo.ru/JTT2F54GL

24

Marematnueckoe 0KUaaHue
CIIy4ailHON BEJIMYUHBI.
CoBMecTHOE pacnpezesieHue
JIBYX CIy4YalHBIX BEJIMYHH

https://m.edsoo.ru/77Z76Y 7KB

25

HeszaBucumele ciny4daitHbie
BennuuHbl. CBOMCTBA

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/Q1KT2Y9IU

MaTEMaTUYECKOr0 O>KUIaHHA.
MareMaTndeckoe 0KUIaHnue
OWHApHOM CiTyyalHOM
BEJTMYUHBI

26

MaremaTtndeckoe OKUIaHHue
r€OMETPUYECKOTO U
OMHOMHAJILHOTO
pacrpeeneHuit

https://m.eds0o0.ru/C6HWOBTQQ

27

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHApHOMA
CIIy4ailHON BEJINYUHBI.
CaoiicTBa aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUA U JUCIICPCUA
CYMMBbI HC3aBUCUMBIX
CJIy‘-I&ﬁHLIX BCJINYHH

https://m.edso00.ru/K52203JU2

30

Jucnepcus OMHOMUATBHOTO
pacripenenenus. [IpakTuueckas
paboTa ¢ UCIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIMIL

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcust M CTaHIapTHOE
OTKJIOHEHHE TeOMETPUIECKOTO
pacrpeseieHusl. .
[TpakTudueckas padbota ¢
UCIIOJIb30BaHUEM AJICKTPOHHBIX
Ta0IHIL

https://m.edsoo.ru/NSGZU11.92

32

O0001IEHNE U CUCTEMATHU3AIIMS

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/C6HWOBTQQ

3HAHUU

Kontponbnas padora Ne2:
"Ucnbitanus bepruymim.

33 . 1 https://m.edso00.ru/EZTQ5A060
CrnyyaliHbIe BeJTMUNHBI U
pacripenenenus"
O0001Ienre 1 CHCTEMATH3AIUS

34 t H 1 https://m.edsoo.ru/ZEKKZP13J

3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/EZTQ5AO60

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoibHble
padoThl

IIpakTuyeckun
e padoThbI

Jara
U3yYeHHS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIE Pecypchl

HepaBenctro Uebnlmena.
Teopema YeoOrimena. Teopema
bepuynnu. 3akoH GONBIIMX YHCET

https://m.edsoo.ru/E25IPS7YZ

Hepasenctro Uebnlmena.
Teopema YeoOrimena. Teopema
bepnyn. 3aKoH O0ONBIIMX YUCET

https://m.edsoo.ru/84DPQYS5US

Hepasenctso YeOniena.
Teopema UeOsbimeBa. Teopema
bepHysiu. 3akoH 60JIBIINX YKCEN

https://m.edsoo.ru/795RTYVP7

Br160pouHsIif MeTOT
UCCIIEI0BAHUI

https://m.edsoo.ru/T3HDIU6RS

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/79I8IHPHP

I'enepanbHas COBOKYIMHOCTb U
cilydaiiHasi BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEr0 U TUCTIEPCUH
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/1234058 PN

FeHepanLHaﬂ COBOKYIIHOCTb U

https://m.edsoo.ru/UFSSLUWZX



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/E25IPS7YZ

cily4aiiHas BeIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U TUCIEpCUn
reHepaabHON COBOKYITHOCTHU C
MOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

OrieHUBaHME BEPOATHOCTEMN
COOBITHH TIO BBIOOPKE

https://m.edsoo.ru/ZP168PTHI

CraTtucTUdecKas TUIIOTE3a.
[IpoBepka mpoCTEUIINX TUIIOTES €
MTOMONIBI0 CBOMCTB U3YUYEHHBIX
pacnpeneneHuit

https://m.edsoo.ru/AN2N5VIR 1

10

CratucTtrueckas rurnoresa.
[IpoBepka mpOCTEUIINX THIIOTES €
IIOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacnpeneneHuit

https://m.edsoo0.ru/6VQ7WZS6U

11

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0IUI]

https://m.edso0o0.ru/ASKODEFOW

12

IIpuMmepsl HENpEpBIBHBIX
ClIy4alHbIX BeqnyuH. OyHKOuUsA
IJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacmpeneneHue.
[Ipumeps! 3a1a4, NPUBOAAIIUX K
MOKa3aTEeNbHOMY U K
HOPMAJIbBHOMY pacrpeeieHUsIM

https://m.edsoo.ru/TBYPVVI96N

14

DyHKIUS ITTIOTHOCTH

https://m.edsoo.ru/0TSVANSGH



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/ZP168PTHI

BEPOSITHOCTH MTOKA3aTEILHOTO
pacrpeneneHus

15

DyHKIMS INTIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO
pacrpeneeHus

https://m.edsoo.ru/3BEDF3PKL

16

ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHMBIX
coObITui. [Ipumep 3anaun,
MIPUBOJIALLEH K PaCIpEICICHUI0
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0IUI]

https://m.edso00.ru/6XKX4ZT1F

18

KoBapuarnus 1Byx ciryyaiiHbIX
BenuunH. Koaddunment
KOpPpEISAIIH

https://m.edsoo.ru/CLXUTCA37

19

CoBMecTHBIC HAOTIOJCHUS IBYX
BEJIUYNH

https://m.edsoo.ru/HROCOPOZ9

20

Bri6opounsrii ko durimeHt
KOPPEISIIH

https://m.edsoo.ru/SL2HPVEAB

21

Paznuune mexny TMHEHHON
CBSI3bI0 ¥ IPUYMHHO-
CJIEICTBEHHOMU CBA3BIO

https://m.edsoo.ru/DQ77BBBIP

22

JIuneinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas pabora c
UCTIOJB30BAaHUEM IIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBneHue JaHHBIX C

https:/m.edsoo.ru/JHOWUMG6V3



https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/3BEDF3PKL

MOMOIIIBIO TAOJUIT U AUATPaAMM,
omnucareabHas CTaTUCTHUKA

25

OMBITH ¢ PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMHU

https://m.edsoo.ru/XLU9TEDVR

26

Brrurciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM

dopmy

https://m.edsoo0.ru/66 1 MIIPXR

27

Brruncnenue BepostHocTel
COOBITHI ¢ IPUMEHEHHUEM
rpadu4ecKux METOOB:
KOOpIMHATHAas IpsMasi, 1€peBo,
nuarpaMma Jitiepa

https://m.edsoo.ru/2WSLLMRF6

28

Cryyaiinble BeTUYUHBI U
pacnpezneneHus

https://m.edsoo.ru/CVIY1CQSA

29

MatemaTrueckoe 0OxXuaaHue
CIIy4aitHOM BETMYUHBI

https://m.edsoo.ru/FQJOJIKXY

30

Martematnueckoe oXXugaHue
CIIy4ailHOM BETMYUHBI

https://m.edsoo.ru/2YXDFL4PS

31

KonTponshas padora:
"BeposITHOCTB U cTaTUCTHKA"

https://m.edsoo.ru/WS1ILA3US

32

Brrurciienue BepossTHOCTEM
COOBITHI ¢ IPUMEHEHNEM
(dhopMy 1 TpadUIECKIX METOIOB

https://m.edsoo.ru/MFOY8KOZ7

33

Brruncnenue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
(dhopMy u TpadUIECKIX METOIOB

https://m.edsoo.ru/YISRD8ASM

34

CityyaliHble BEJIMYUHBI U
pacnpeesieHusl.

https://m.edsoo.ru/SNAA4YLRK



https://m.edsoo.ru/8NAA4YLRK
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/XLU9T8DVR

Marematnueckoe 0XKHIaHHE
CIIy4ailHOM BETMYUHBI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34




OLEHOYHBIE TPOLEAYPbI

Hroropasi kouTposbHas padora B 10 kiacce
Bapuanr 1.

Yacte A
Al. BoiOepaTe BepHOe(-bl¢) YTBep:KIeHAS:
1) BeposTHOCTH TOTO, YTO B CEPHN HCHBITaHHH bepHymmm m3 n
HCIIBITAHHIl ¢ BEPOATHOCTBIO YCIIEXa P H BEPOATHOCTBIO HEyJadH
g = p — 1 HacTynuT poBHO k ycmexoB paBHa Ckgkpn—k.
2) T'padom Ha3bIBaeTCd MHOMKECTBO TOUEK, HEKOTOPHIE M3 KOTODPBIX
MOTYT OBITH COE/IHHEHBI JTITHISAMIL
3) Ecorm  crmydafiHas — BeMdHHA X HMEET

1
pacopenenesne, o M(X) = ; TIe P — BEPOSTHOCT HACTYIUICHIIS

T€OMETPHIECKOE

ycIexa.

=
)

A2. Yemy paBHa HanOombIlas IUIHHA IIYTH B rpade, /
1300paKeHHOM Ha PHCYHKe? ~—\o
A3. II3 9 akTépoB BHIOHpPAIOT YETHIPEX IS ITPHI B MaccoBKe. Ilopgmok
BEIOpaHHBIX TH0Jeil He BaskeH. CKOMBKO eCTh CII0C000B BEIOpATh aKTEPOB?

A4, Jlamo pacmpeneneHHe ciIydaiiHoil BemmumHel X,  Halimnre
HEIOCTAIOIIeE  3HAUYCHHE BeposTHOCTH p. IlocTpoliTe  IOJHIOH
pacrpefeneHNs CIyJailHOIN BelIIHHE X.

X| 1 4 6 7 8

P| p |023]0,19]0,24]0.19

A5. X # Y He3aBHCHMEBIE CIyJailHbIE BEIHYHHBEI, MaTeMaTHIECKOe
OJKIIIaHIe KOTOPBIX paBHo 18 u 21 coorBercTBenHo. Haiimure M(Z), ecim
Z =—-3XY —6.

A6. [laHo pacmpeneneHne ciydaiiHoil Bemmunesl X. Brermcnnre ee

JHCIIEPCHD.
X 4 6 8
P 0,1 0,2 0,7

Yacte B

B1. Ha pucyske crpaBa m3o0paxeH rpad), KOTOPBIH MIPeJICTaBIsIeT coOOIl
cxXeMy Hopor obmacT 3., B TabmuIle IUTIOCHKOM 0003HAueHO HaIH4ie
JOpOTH U3 OJHOTO ropofa B Apyroil. OTCYTCTBIE ILTIOCHKA 03HAYaeT, UTo
Takoil foporu HeT. KaxmoMy ropoy Ha rpade cOOTBETCTBYeT ero HoMep B
Tabnmie, HO HEN3BECTHO, Kakoil HMeHHO HoMep. OmpeznennTte, Kaxue
HOMepa HACEICHHBIX IYHKTOB B TaOmHIe MOIYT COOTBETCTBOBATh
HaceleHHBIM TyHKTaM R 11 P Ha rpade.

T
N

.

r,H\

ot

B2. Ecimm maxMmatnct TpoHOB nrpaeT OENBIMH (QHIYpaMH, TO OH
BBIINTPBIBAET ¥ IIaxMarHcTa I 1a3koBa ¢ BeposTHOCTEIO 0,72, Ecmi I'ma3koB
urpaeT OenBIMHI, TO OH BBINTPBIBAET y IPOHOBA C BepoATHOcTHIO 0,65.
ITaxMaTHCTHI HIPArOT [Be MApTHH, IPHYEM BO BTOPOH IAPTHH MEHSIOT
nBeT duryp. Halimure BeposaTHOCTE TOrO, 9TO TPOHOB BHINTpaeT 0da pasa,
€CITH HHYIbS HEBO3MOKHA.

B3. B nabopaTopui HCIIBITEIBAIOT pabOTy YeThIpeX He3aBHCHMBIX JPYT OT
JIpyTa yCTpOHCTB. BepoATHOCTE BBIXO/a M3 CTPOS KaKIOTO M3 HIMX paBHA
0.25. Haiignte BepOATHOCTh TOTO, UTO B IPOIECCE HCIBITAHINI M3 CTPOL
BBIZIET He Dosee ABYX KOMIIBIOTEPOB.






Utoroeas koHTponbHaA pabota no BepoaTHocTU U cTtatucTuke 11 knacc

BapuaHT 1

A

Malwa sknovaeT Tenesusop. Tenesnsop BKMNOYaETCA Ha cnyyainHom kaHane. B ato Bpema
No AeBATU kKaHanam M3 copoka NATY NoKa3sbiBaloT HOBOCTU. HallanTe BEPOATHOCTbL TOrO, YTO
Mallua nonageT Ha KaHarn, rae HoBOCTU He UaYT.

B cny4aitHOM 3KcnepuMeHTe CUMMETPUYHYI0 MoHeTy BpocatoT Tpuxabl. HaanTe
BEpPOATHOCTL TOrO, YTO B NEPBLIN pa3 BeinagaeT Opén, BO BTOPOW W TPETUIA — peLuUKa.

BuaTnoHuUcT 5 pas cTpenseT rno MulleHsM. BepoaTHOCTL NonagaHua B MULLEHD NPU OJHOM
BbicTpene pasHa 0,9. HailouTe BEPOATHOCTL TOro, YTO BUATMOHWUCT NepBbie 4 pasa nonan B
MULLEHW, a NOCNeaHWiA pas NnpoMaxHynca. PesynbTaTt oKpyrnuTe 4o CoThbIX.

M3 MHOXeCcTBa HaTypanbHbIX Yucen ot 25 ao 39 BKNKYUTENLHO Hayaady BelOUpaT 0gHO
yucno. KakoBa BEpPOSATHOCTb TOr0, 4TO OHO AENUTCH Ha 57

Mo oT3akiBaMm nokynaTtenei Bacunuin BacunbeBwYy oLeHUN HAOEXHOCTb ABYX MHTEpPHET-
MarasavHoB. BepoATHOCTbL TOro, YTO HYKHLIN TOBap OOCTaBAT U3 MarasvHa A, paeHa 0,82.
BepoaTHOCTE TOro, 4TO 3TOT TOBAp AOCTABAT U3 MarasuHa b, pasHa 0,8. Bacunuin Bacunbe-
BWY 3aKasan ToBap cpasy B oboux marasmHax. CumMtas, YTo UHTEpHeT-MarasnHel paboTtaloT
He3aBUCUMO Opyr OT gpyra, HalnguTe BEpPOSATHOCTb TOro, YTO HA OQWH MarasuH He JoCTaBuT
ToBap.

Bcem nayveHTam ¢ nogo3peHWeM Ha renaTtuT genaloT aHanu3 Kpoewu. Ecnun aHanua
BbISIBMNAET renaTtut, To pe3ynbTaT aHanuaa HasblBaeTCs Mo10XuUmensHeiM. Y 60nbHbIX
renaTMToM NauueHTOB aHanwu3 OaéT NonoXKUTEeNbHLIA pesynbTaT ¢ BepoATHOCTRIO 0,9. Ecnun
nauneHT He BoneH renaTMTOM, TO aHanNM3 MOXeT AaTb NOXHLIA NONOXWUTENbHLIW pe3ynbTaT
¢ BepoaTHocTbio 0,01. M3BecTHO, 4To 5% nauneHToB, NOCTyNaLWmUX ¢ NOAO3PEHUEM Ha
renaTuT, AeUcTeUTENbHO BonbHLI renatMToM. HaguTte BEpPOATHOCTL TOrO, YTO pe3ynkTaT
aHanuaa y nauueHTa, NoCTYNUBLLEro B KNMHWKY C NoAo3peHnemM Ha renaTtuTt, BygeTt
NONOXUTenNbHbLIM.






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC
Koxn .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
6 Teopust BEposTHOCTEN U CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJIUIBI U TUArPAMMBI
62 OnepupoBaThb  TNOHATHUSAMHU:  CcpefHee  apudmeThyeckoe, MeJaHaHa,
' HauOoJIblIee, HAMMEHbILIEE 3HAYCHHUE, pa3Max MacCHBA YMCIOBBIX JAHHBIX
OnepupoBaTh NOHATHUAMU: CIIyHYalHBIM AKCIEPUMEHT (OIBIT) U ClydyaliHOE
cOOBITHE, 3JEMEHTApHOE COOBITHE (BJIEMEHTApHBIH MCXOM) CIy4yaiHOro
6.3 OMbITa; HAXOAWTb BEPOSATHOCTH B OMNbITAX C PAaBHOBO3MOXKHBIMU
CIIy4aHBIMHM COOBITUSIMHU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CIy4YaillHbIX dKCIIEpUMEHTaX
Haxomute u ¢dopMynupoBaTh COOBITHS: TepecedeHre U OObeIHMHEHUE
6.4 TaHHBIX COOBITHM, COOBITHE, NPOTHUBOINOJIOKHOE JAHHOMY COOBITHIO;
' MIOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOi CII0KEHHS BEPOSATHOCTEH
IIpU pELIeHNH 3a]a4
OnepupoBaTh MOHATHAMHU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOUIbIO IpaBWJIa YMHOXEHHS, C IOMOILBIO
JIepEBA CIIy4YalHOI'O OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEILICHUH 33a4
OnepupoBarh NOHATUSAMM: HCIBITAHWE, HE3aBUCHMBIC HCIIBITAHUSA, CEPHs
6.7 UCTBITAHUH, yCIIeX U HeyAauya; HaXOAWUTh BEPOSITHOCTU COOBITHH B CEpHU
' HE3aBHCHMBIX HCIBITAHWHA JO IEPBOr0 YCIEXa, HAaXOOUTh BEPOSATHOCTU
COOBITUI B c€pHUU UCTIBITaHUN bepHyun
6.8 OnepupoBarh  NOHATHAMM:  CllydalHas  BEIUYHMHA, PACIPEACICHHE
' BEPOATHOCTEH, AUarpaMma pacipeesIeHus
11 KVIACC
Kon .
IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpOBePSEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero oopa3oBaHust
pe3yJbTara
5 Teopust BEposTHOCTEN U CTAaTUCTHKA
51 CpaBHuBaTh BEPOSITHOCTH 3HAYEHUI CIIy4aitHOM BEJIMYMHBITIO

pacnpeesieHnI0 WK ¢ TOMOUIbIO AUArpaMM




OnepupoBaTb NOHATHEM MaTEMaTUYECKOTO  OKUIAHHs, IPUBOIUTH
MPUMEpBI TOTO, KaK MPUMEHSAETCS MAaTeMaTUYeCKOe OKUIaHHE CIy4aiHON

32 BEIMYMHBI, HAXOIUTh MAaTeMaTH4YeCKOEe OXKUJAHUE 10  JaHHOMY
pacrpeieeHuIo

53 Nwmets npencTaBiaeHue o 3aK0HE OOJBITUX YHCETT

54 Nmets npeacrasiaeHue 0 HOPMaJIbHOM PacIpeAcIICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KUIACC

Koxa
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

Teopm{ BepOHTHOCTeﬁ 1 CTaTUCTHKA

6.1

[IpencraBieHue JaHHBIX ¢ TOMOIIBIO TabauI U nuarpamm. CpenHee apudMeTHIecKoe,
MeauaHa, HauOoJIbIlIee W HAaUMEHBIIIEE 3HAYCHHMsI, pa3Max, JUCIEPCHUsS U CTaHIApTHOE
OTKJIOHCHHE YHCJIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxomsr). BeposTHOCTh ciydaitHOTO cOOBITHS. BiIM30CTh YacCTOTHIM BEPOSTHOCTH
coObITHi. CiryyailHbIE OIBITBI C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU COOBITHUSAMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuun Hax COOBITUAMU: TepecedeHue, OOBeAMHEHHE, MPOTHBOIIOJIOKHbBIE
coOpITud. Jlnarpammsel Ditnepa. @opMyiia CI0KEHHS BEPOSITHOCTEMN

6.4

VYcenoBHas — BEpOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  cilydaiHOro
skcriepuMenTta. @opmyra morHoi BeposTHOCTU. HezaBucuMBbIe COOBITHS

6.5

KomOunaropuoe mpaBuino ymHoxeHus. IlepectaHoBku u  dakrtopuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHbpIli ciyuyaliHBI ONBIT (WCHBITAHHWE), ycHeX M Heyaava. HesaBucumble
ucneiTanus. Cepus HE3aBUCHMBIX HCHOBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITAaHUN bepHyu

6.7

Cnyyaiinas BenmuuuHa. PacmnpenernenHue BeposiTHOCTEH. Jlumarpamma pacnpeneieHus.
[Tpumeps! pacrpesiesieHui, B TOM YHCIIe T€OMETPUUIECKOen OMHOMUAIBHOE

11 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4YalHbIX BEJIMYMH: MaTeMaTU4YecKoe OKUJaHue,
JMCIIepcrsl M CTaHJApTHOE OTKJIOHEeHHe. IIpumepsl mpuMeHeHHs MaTeMaTHYeCKOro
OKUJAHMsI, B TOM 4YHCIE B 3aJadax M3 IIOBCEIHEBHOHN >XM3HM. MaTemaTHueckoe
OKUJlaHue OMHApHOM CilydyallHON BeIMUYMHBI. MaTeMaTHuecKOe OXHJAHHE CYMMbI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe 0XKMIaHuE U JUCTIEPCUs TEOMETPUUECKOT0O U
OMHOMMAIBHOTO paclpeieeHui

5.2

3akoH OOJNBIIMX YKCENT U €ro pojib B Hayke, MpuUpoje U obmiectBe. BoiOOpoUHBIA
METO/]I UCCIICIOBAHHIA

53

[IpuMeprsl  HEnpepbIBHBIX — Cily4allHbIX  BeauuuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3agauu, NPUBOIALINE K HOpMaAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeesieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUS

Kona IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NpoBepPsieMOro | OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oo1ero
TpeGoBaHus o0pa3oBaHus

Bnanenne MeTomamMu JI0Ka3aTENbCTB, aJlrOPUTMAMHU peIICHUS 3aad;
yMeHHe (GOpMyJIHMpOBaTh M ONEPUPOBATh MOHATHUSAMU: OIpe/eTICHHE,
aKcuoma, TEeopeMma, CJIEACTBHE, CBOWMCTBO, IPHU3HAK, JOKa3aTENIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMOJOKHOE YTBEP)KICHHE, MPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTEeMaTWYeCKOH WHAYKIUH,
IIPOBOJUTH JI0KA3aTeNIbHbIE PacCyXCHUS MPHU PELICHUH 3a]a4, OLICHUBATh
1 JIOTHYECKYI0  TMPaBWJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpoBaTh
MOHSTUSIMU: MHOKECTBO, TMOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE HCHOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBICHUH U MPH PEIICHUH 3a7ad, B TOM
qucie U3 IPYyruX y4eOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh HOHATHAMM:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 33]1aBaTh
U ONMMCHIBAThH Tpadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONB30BaTh rpadbl Mpu

peUICHUHA 3a1a1

YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, IEJIOC YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeeM, KOPEHb HATYPaIbHOM CTECIEHH, CTCIEHD C
palMOHABLHBIM [TOKA3aTeNIeM, CTENEeHb C JACHCTBUTEIBHBIM MOKA3aTeleM,
jgorapudM YHCIIA, CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJBHOIO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YHCJIO, HPPAIMOHATIBHOE YHCIIO,
MHOXKXCECTBAa HATypaJbHBIX, M[CJIbIX, pPAllUOHAJIbHBIX, L[eflCTBI/ITeJIBHBIX
2 qrcell; yMEHUE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001Ut
JeTUTEeIh W HAMMEHbIIEEe OOlee KpaTHOe, alropuT™M EBKinaa mpu
pemiCHUN 3aJa4; 3HAKOMCTBO C Pa3/IMYHbBIMH MO3MIIHUOHHBIMU CHUCTECMaMU
CUHUCIICHHUS; YMCHUE BBITIOIHATH BHIYMCIICHUE 3HAYCHUH U ITPeoOpa3oBaHus
BBIPOKEHUI CO CTENEHSAMHU U JiorapupmMamu, npeodpazoBaHusi IPOOHO-

paloHalIbHBIX  BBIPAKEHUH; yYMEHHE  ONEepUpOBaTh  MOHATUSAMHU:

OCICO0BATCIIbHOCTD, apI/I(bMCTI/I‘-IeCKa}I Inporpeccusda, TreoMCTpHUICCKAA




mporpeccusi, OCCKOHEYHO YOBIBaIONIas TIeOMETpHUYECKas IPOrPEecCHs;
yMEHHE 3a/laBaTh IMOCIEAOBAaTEIHLHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONIEPUPOBATH MOHSATUSAMHU: KOMIUICKCHOE
YHUCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOIYJIbh M apryMEHT
KOMIUIGKCHOTO  4Wcia, ¢GopMa  3aliCH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
MPOU3BOIUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOIUTEH TTPUMEPHI HCIIOTH30BAHMS KOMIUIEKCHBIX YHCEN; OIMEePUPOBATH
NOHATUSAMM:  MaTpuma 2xX2 u  3x3, onpenenuTeNb  MaTpPHIIbL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMeHne onepupoBaTh MNOHATHAMH: palHAOHAIbHBIE, HPPALAOHAIbHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOrapupMUUYecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpaBHEHU, HEPABEHCTB MW CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMbl C IOMOIIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]1a4 ¥ 3a]a4 U3 pa3IuuHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTH (YHKIINH,
NEPUOJIMYHOCT (DYHKIMHM, OTPAHWYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (QYHKIUH, HanOOJblIee M HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nveckuii CMBICT TPOW3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (QyHKUUH; YMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CyMMBI, TPOU3BEIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIONb30BaTh IPOU3BOJIHYIO JJIi HUCCIENOBaHUS (QYHKIMM,
HaxXoJAuUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BaHMEM ammapara MaTeMaTHYeCKOTo
aHauu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHsS HaWIydIlIero
pelleHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3NYeCcKUX 3a/adax; HaXOJIUTh IUIOMAAN U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACIUPOBAHUA C

NoMoOILbI0 AU depeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKIUS, KBaapaTU4Has (yHKLuS,
panMoHanbHas (QYHKLUS, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIHMH; YMEHHE CTPOUTh TpapUKH HM3YUEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (GYyHKUHH,
UCIOJb30BaTh Tpa(UKK Ul U3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnH 33734 U3 JAPYrHX y4eOHBIX NpeAMETOB M 3a/Jady M3 peaybHON
KM3HH, BBIpOXKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHHe pemarh TEKCTOBBbIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M 4YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(dbuHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3a/JayH, HMCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh PE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BaTh
MOCTPOCHHBIE ~ MOJIEIM C  HCIOJB30BAaHUEM  ammapaTta  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue OonepupoBaTh MOHATHAMH: CpelHee apH(pMEeTHYECKOe, MeIUaHa,
HauOoJbIllee U HAaUMEHbBIIIee 3HAUCHUS, pa3Max, AUCIIEPCUsi, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, TIPEACTABICHHYIO B Ta0IHIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBONCTBA PEABHBIX MPOIECCOB M SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TaONWII ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/ICM Fpa(I)I/I‘-IeCKI/IX
METOAO0B U BHCKTPOHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[CHI/I}I C MOMOLIBIO JuarpaMm pacCCruBaHUA U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIy4YaWHBIH OIBIT U CIy4alHOe
cOOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/IquKI/IX MCTOJOB, IIPHMCHSITH




GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paACHpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHUYECKOe OXHJaHUE, IUCHEPCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBI, (YHKLUUU pacHpeieieHus M IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBHOTO paclpee/ieHuil; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHU Ui pellieHus 3a1ay;
3HAKOMCTBO C MOHSATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCJIEIOBAaHUM; yYMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNbUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETAHUM,
YUCIO  IEepecTaHoBOK; OumHOM  HbplOTOHA; yMeHHMEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBAThH
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHHue omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMBIE, MAPaLIENbHOCTh U
NEPpNCHAUKYJISIPHOCTh TIPAMBIX U HJIOCKOCTGIZ, Yroa MEXKAy IMpIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXKy IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjay U3yuyeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUH M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NIPAKTUYCCKUC 3aa9U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (GUTYDHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapaienenures, OpuU3Ma, NHUpaMuaa, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomaab chepsl, IMII0MaIb
MOBEPXHOCTU THPAaMUMbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIea, NHUPaMHUIbI, MPU3MBI, LHWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAaHHIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascst cq)epm, HUWINMHAPA, KOHYCA, YMCHHC CTPOWUTL CCYCHHC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4aeMbIX (PUryp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBHIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS

11

YMeHue onepupoBaTh MOHSTUAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbIi MEepEeHOC, CUMMETPHs Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOAO00HBIE (QUTYPBI, YMEHHE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHNr 3aJla4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoImaab, 00bEM) NpU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIINMYHNHBI
(mmuHA, YTOJN, TIIOMAAh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC CpOpMy.IH)I U MCTOAbI, B TOM YHCJIC. ILIOINAAb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, MJomans cdepsl; o0bEM KyOa,
MpAMOYTOJIBHOI'O  IMapajuiejiciuieaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, II1apa; yMEHHE HAXOIUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (PHUTYp

12

YMeHne onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPAa HA YHCIO, Pa3OKEHHE BEKTOpa Mo 0Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENECHUE, YTOJN MEXIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/[aY U 3ala4 APYT'UX y‘IC6HBIX npeaIMCTOB

13

YMeHue BbIOMpATh MOIXOIANINNA METO JIJIS PEIICHUS 3a1a9d; TOHUMaHUE
3HAYUMOCTH MATEeMATHKH B W3yYEHUH TPUPOIHBIX H OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna 1 BIYUCICHUS
1.1 Hatypanbuble u uensie yncna. [Ipu3Haku 1eTMMOCTH LIETBIX YHCe
12 Pammonanbhple  uncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOoOH, TPOLIEHTHI,
' OecKOHEeUYHbIEe IEPUOANYECKHE ApOodH
13 Apudmernueckuii KOpeHb HaTypaJlbHOW cTeneHH. JeHcTBHsS ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypaJbHOU CTEeHH
14 Crenens ¢ 1enslM nmokasaresnaeM. CTeneHb ¢ pallnoOHaIbHBIM NoKa3areneM. CBoHCTBa
' CTETIEHU
L5 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIE JTOTapUPMBbI
JlelicTBUTENbHBIE YHUCNA. ApU(PMETHYECKHE OINEpaluud C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIE BHIYUCICHUS, IPABUIa OKPYTJICHUS, IPUKHUJIKA U OI[CHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KowmrmiekcHbie yncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenble 1 1poOHO-palliOHATbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
24 [Toka3zaTenbHbIe U JOTapuPpMUUECKHE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTaprUPMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnpeaeauTenb MaTpUILIbI




OyHKIMH U TpaguKH

OyHK1UA, cnocoObl 3amanus ¢GyHknuu. ['padux Qynkiuu. BzanmHO oOpaTHBIC

3 ¢ysakuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymum ¢yHkuum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMymMbl U MUHUMYMBI (QyHKIuH. HanOGonbliee ¥ HauMeHbIee 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE
13 CrenenHast ¢GyHKUMS C HATypaJibHBIM M IIE€JIbIM ToKaszateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS 1-0i CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u norapudmMuveckas GyHKINN, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHLHOCTEH
3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccur. PopMyiia CI0KHBIX IPOLIEHTOB
4 Hayana maTematuyeckoro anammsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMeHTApHBIX QYHKINUN
[IpumeHeHne TMPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIEro 1 HAaMMEHbIEro 3HaYeHUs (YHKLUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. Murerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMU. JlnarpaMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTucTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena u MOBepXHOCTH BpaIleHUS




7.5

KoopanHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. YuebOnuk: 10 xnacc. «Matemartuka. BeposatHocts u ctatuctuka: 10 kiacc:
0a30BbIi U yriyoseHHbIi ypoBHU» bynumosud E.A., byneraes B.A. - M.:
IIpocsemienne

2. YyeOnuk: 11 knacc. «Matemaruka. BepositHocTs 1 cTatuctuka: 11 xiacc:
0a30BbIif U yriyoseHHbIi ypoBHu» bynumosud E.A., bynbrues B.A. - M.:

IIpocsemienne

METOANYECKHUE MATEPUAJIBI IS YAUTEJIA

1. BynerueB B.A. «Maremaruka. Beposaraocts u ctatuctuka: 10-11 kmaccst:
0a30BBIi U yIIIyOJIEHHBI YPOBHU: CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
pabote» - M.: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Enunoe coxeprkanue oOuiero oopazoBanusi. MeToandyeckue MaTepHuaibl.

(https://content.edsoo.ru)

2. IIOC Mos mikona (https://myschool.edu.ru ).

3. bubnmoteka I{OK ( https://mouypoku.pd ).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OILHEHOYHBIE MATEPHAJIbI

10 xaace (yenyodnennstii yposens)

Mooynb «Ancebpay

Yacmo 1

V2-48

V12

Nel. Halinure 3HaueHHE BBIPAKEHUS:

log,6+log, 36—2-log32+310g34.

No2. Brruncnute 3Hau€HUE BHIPAKECHUS:

y:logz(x—xz)
Ne3. Haitnure obacth onpeneneHus QyHKIUU:

16-V3—x—x*v3—x=0.

Ne4. Pemvte ypaBHEHue:

cosa=0,6 o 5 o
No5. U3zBecTHO, uTO n270°< < 360° Haitnure ctg .

No6. Beruucnure: cos 10° - cos 20° — sin 10° - sin 20°.

8sin 5°-cos 5°-cos 10°

. cos 70°
Ne 7. Haliiure 3Ha4€HHE BBIPAKCHUS:

Yacmo 2

X' —2x+1
(x—1)(x=3)

Ne8. Pemmte HEpaBEeHCTBO:

Ne9. Pemmre ypasmenme X — 3Vx—1+1=0.

NelO
_ 4
a) Pemnre ypaBHeHue: log; ()C + 2) = logyg (x )

1
{log6 =; logg 35] .
0) HailinuTe Bce KOpHU 3TOr0 ypaBHEHUs, IPUHAUIEKALINE OTPE3KY: 7

2
Nell. Pemnte HepaBeHCTBO: 2" < 64- 2%,



x+2
> 2.
2

log, (x2 —4)—3log,

Nel2. Pemute HepaBeHCTBO: xX—

Moovyaw «I eomempusy

Yacmo [

Nel. B mpaBuiibHO# TpeyronbHoil npuzme ABCA;B;C;, Bce péOpa KOTOpoi paBHHI 4,
HaiiauTe yroy Mexay npsameimMu A4; u BC,.

OtBer naiiTe B rpajycax.

Ne2. Beibepute BepHbI€ yTBEPKICHHUS:

1) B npocTpaHcTBe 4Hepe: TOYKY, HE JEXKAMMYI0 HA JaHHOH NPAMOH, MOMHO
TNPOBECTH IJIOCKOCTE, HE NEPECEKAIT VIO JAHHVI0 NPAMYID, H IPHTOM TOIBKO
OIHY.

2) HaxnoHHa®, IPOBENEHHAA K IUIOCKOCTH, 00pazyer OJHH H TOT XE VIOl CO
BCEMH IPAMEIMH, JIEEANTHMHE E 5TOH INTOCKEOCTH.

3) Yepez moOule ABe MepeCceKalNIHECT IPIMBIE MOKHO MPOBECTH IUIOCKOCTE.

4) UYepe: TOUKY B IPOCTPAHCTEE, HE NeKAIIVI) HA JAaHHOH NpPAMOH, MOMHO
TNPOBECTH JBE NPAMEIE, HE NEPECCKANNTHE TAHHYE IPAMYED.

B oTBETE VEAEHTE HOMEpPAa BEpPHEIX YTBepEIeHHH Oe3 mpobemoB. 3amATEIR H

IPYTHX JONOTHHTEIEHEX CHMEOIOE.

Ne3. B npsimoli mpu3mMe OCHOBaHUEM SIBJIIETCS TApAJUIEIOrPAMM CO CTOPOHAaMHU 4 M U 5 M
u yrinom mexxay Humu 30°. Haiitu mmomanm 60KOBO#M M MOTHON MOBEPXHOCTEH MPU3MBI,
€CJM €€ BhICOTa paBHA 7 M.



Ne4. B npaBmiibHO# ueTblpéxyronbHoi nupamuae PABCD cropona ocHoBaHus AB = 10 cwm,
BhicoTa PH = 5\2 cMm.

Hatiti YI'oJl HaKJIOHa OOKOBOTIO pe6pa MUpaMU bl K INIOCKOCTHU eé OCHOBaHHM:A, IJ10I1A1b
CCHUCHUS, MPOXOAAIICTO YE€PE3 BHICOTY U OOKOBOE pe6po.

Yacmo 2

Ne 5. OcnoBanueM npsimoii TpeyronbHoi npusMbl ABCA B, aBiseTcst IpAIMOYTOJIbHBIN
tpeyroiabHuK ABC ¢ npsmeiM yraoM C. I'panb ACC\ A4, siBsleTCs KBaipaTOM.

a). Jlokaxurte, uto npsimbie CA; U AB, nepneHAuKyIspHEIL.

0). Haiinure paccrosiaue mexay npsmbimu CA; u AB,, eciu AC=4, BC=7.



11 kaace (yenyodaennsiit yposens)

B 3aganusax 1-3 ykaxure OykBy BEpHOI'O OTBETA.

. 37 T
tgn—sm—+cos—+smn .
1.Berynciuts 2 2

A l; b 0; B.-1. I.2

.5
2. Haiiiure npou3BoaHyro GyHKug » ~ ~ +1,5x +8.

ALY =X LS8 gy =5x" LS gy =5x" +3x48 oy =5x" 41,5k

3. Haiiiute MHOXeCTBO 3HaUEeHMI GyHKIMH » 10 +sin 3x.

—oo;+oo) 9;11] 10;11]

A. [-1;1] 5. ( B. | r.l

4.B CﬂyqaﬁHOM OKCIICPUMCHTC 6p008.IOT JABC UI'PAJIBHBIC KOCTH. Haﬁ,Z[PITC BCPOATHOCTD TOI'O,
4TO B CYMMC€ BBITIAACT 7 OUKOB. Pe3y.HBTaT OKpYTJIUTC 00 COTHIX.

5. Teno aBUKETCS MPAMOJIMHEWHO 110 3aKOHY X(2) = 3t - 2 +1 (X B MeTpax, t B CEKyH/Iax).
Haiigure ero ckopocTh B MOMEHT BpeMEHU t = 2.

6. Pannyc ocHOoBaHMS KOHYyca paBeH 4, BbICOTa B JiBa pasa Oosbie paguyca. Haiinure o0bem
KoHyca. (m=3)

7. Pemnre ypaBHeHue 4+6cosx=—2

8. Haiimure HanMenplee 3Ha9eHne QyHKIuM y=x° —x’ — 40x + 3 Ha oTpeske [O ; 4]

9. Boumrcuth 1w10m1a/1s GUrypbl OrpaHUUEHHON JIMHUAME: Y = X+3 , y = -x*+8x -7.

Ne 3aanns 1 BapuanT
1 A
2 b




0,17

72

128

x=n+ 21n

-109

4.5
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